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Introduction

Population growth and limited production inputs have forced farmers to use pesticides (Zand et al., 2002),
and aquatic ecosystems are consistently exposed to these pollutants (Mansingh and Wilson, 1995).
Pesticide contamination in aquatic ecosystems poses a serious threat to the foundation of the food chain
(Aydin and Kopriicii, 2005; De Prado et al., 2012). Pesticides at the chronic level led to destructive effects
in various physiological functions (Varo ef al., 2002; Koprucu and Koprucu, 2006). Additionally,
organophosphorus pesticides have been shown to induce oxidative stress, alter growth rates, and disrupt
reproductive indices in the larvae of the shrimp Streptocephalus dichotomus (Arun Kumar and Javahar,
2014). Diazinon is one of the most important organophosphorus pesticides. As a persistent pesticide, it is
highly toxic to fish and aquatic invertebrates (Coupe et al., 2000; Samadi et al., 2019). This chemical is
easily washed away after use, entering aquatic environments in significant quantities (Aydin & Kopriicii,
2005). Many species of large branchiopods occur in temporary habitats surrounding agricultural areas and
farmlands, which serve as locations where Phallocryptus spinosa can be found (Atashbar et al., 2014).
Phallocryptus spinosa inhabits temporary freshwater to brackish water bodies, the hydroregime patterns of
which are highly unpredictable. These habitats typically fill in early spring and dry out by summer
(Atashbar et al., 2014). Environmental pollution from diazinon-one of the most widely used agricultural
pesticides-affects the life cycle of zooplankton, such as fairy shrimp, and threatens their populations. Thus,
understanding the impact of such substances on the environment, particularly aquatic ecosystems, is
essential. Therefore, this study aimed to investigate the effects of diazinon insecticide toxicity on the

growth, survival, and activity of antioxidant and digestive enzymes in P. spinosa larvae.
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Methodology

This study was conducted at the Artemia and Aquaculture Research Institute of Urmia University. P.
spinosa shrimp cyst hatching was performed following the method recommended by Atashbar et al.
(2012). To determine the 24-hour LCso of diazinon, a preliminary range-finding test was first conducted
using 30 shrimp larvae (in triplicate) (Lan and Lin, 2005). Based on these results, three experimental
treatments (Table 1) were selected to investigate the effects of sublethal diazinon concentrations on shrimp
rearing conditions. Survival and growth rates were assessed on days 1, 3, 5, and 7 using the methods of
Rahimi and Nejatkhah Manavi (2011) and Agh et al. (2008). The activities of SOD, CAT and GPx
enzymes were measured according to Yazdanparast ef al. (2008). Malondialdehyde (MDA) activity was
determined based on thiobarbituric acid inhibition by MDA in the crude enzyme extract (Ledwozyw et al.,
1986). Digestive enzyme activities were measured as follows: Alkaline protease: Garcia-Carreno and
Haard (1993), Lipase: lijima ef al. (1998), Alpha-amylase: Bernfeld (1955). Data were analyzed using
one-way ANOVA in SPSS (version 21), with a significance level (Type I error) set at o = 0.05.
Results

The comparison of mean survival percentages (Table 3) revealed a significant decrease due to diazinon
exposure (p <0.05 Day 3: a significant difference (p<0.05) was observed between treatment 1 (control)
and treatment 4 (100% diazinon). Day 5: significant differences (p<0.05) were detected between treatment
1 and treatments 2 (25% diazinon), 3 (50% diazinon), and 4. Also, treatments 2 and 3 vs. treatment 4. Day
7: significant differences (p<0.05) occurred between treatment 1 and treatments 2, 3, and 4 and between
the treatment 2 and treatments 3 and 4. The highest survival rate was recorded in treatment 1, while the
lowest was in treatment 4 (100% diazinon) (p<0.05). Comparison of mean growth indices (Table 4)
revealed a significant decrease due to diazinon exposure (p<0.05). The significant differences were
observed as follows: day 3: treatment 1 (control) vs. treatments 3 (50% diazinon) and 4 (100% diazinon),
day 5: treatment 1 vs. treatments 3 and 4; treatment 2 (25% diazinon) vs. treatment 4; day 7: treatment 1
vs. treatments 2, 3, and 4; treatment 2 vs. treatments 3 and 4; treatment 3 vs. treatment 4. The highest
growth rate was observed in treatment 1 (control), while the lowest occurred in treatment 4 (100%
diazinon) (p< 0.05). The results for whole-body antioxidant enzyme activity and malondialdehyde (MDA)
levels (Figure 1) showed significant increases due to diazinon exposure (p<0.05). Significant differences
were observed in: SOD activity: treatment 1 (control) vs. treatments 2 (25% diazinon), 3 (50% diazinon),
and 4 (100% diazinon); CAT activity: treatment 1 vs. treatments 3 and 4; GPx activity: treatment 1 vs.
treatments 2, 3, and 4; treatment 3 vs. treatments 2 and 4; MDA content: treatment 1 vs. treatments 2, 3,
and 4; treatment 4 vs. treatments 2 and 3. The results of whole-body digestive enzyme activity (Figure 2)
showed significant increases due to diazinon exposure (p<0.05). Alkaline protease, lipase, and a-amylase
in treatment 1 (control) showed significant differences compared to treatments 2 (25% diazinon), 3 (50%
diazinon), and 4 (100% diazinon) (p<0.05). The a-Amylase in treatment 4 differed significantly from

treatments 2 and 3 (p<0.05). The lowest and highest levels of alkaline protease activity were observed in
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treatments 1 and 4, respectively, and the lowest and highest activity of lipase and alpha-amylase enzymes
were observed in treatments 1 and 3, respectively (p<0.05).

Discussion and conclusion

The results of this study demonstrated that shrimp larval survival decreased with increasing diazinon
concentration. This aligns with findings by Taylor et al. (1998), where pollutant exposure affected vital
functions in zooplankton, leading to population density reduction, decreased oxygen consumption, and
nutritional limitations that ultimately impact survival rates. Additionally, shrimp larval growth declined at
higher diazinon concentrations. Asadpour et al. (2012) attributed such growth reduction to disturbances in
feeding behavior and alterations in biochemical and physiological responses to pollutants.

Toxins reduce growth through absorption and organ damage (Cong et al., 2009; Rudnicki et al., 2009;
Aggarwal et al., 2013). Our results demonstrated elevated levels of SOD, CAT, GPx, and MDA following
diazinon exposure. The increased SOD and CAT enzyme levels reflect stimulated free radical elimination
(Rumley and Paterson, 1998), while elevated GPx activity indicates an enhanced antioxidant defense
capacity against radical chain reactions in P. spinosa (Schneider et al., 2005). The rise in MDA content
suggests diazinon-induced lipid peroxidation (Jafari et al., 2012). We also observed increased digestive
enzyme activity at various diazinon concentrations. This may result from toxin-induced stress altering
feeding behavior and subsequent digestive enzyme secretion (Suzer et al., 2006). In summary, diazinon
exposure at different concentrations: (1) reduced survival and growth rates, (2) disrupted vital
physiological functions in P. spinosa larvae.

Contflict of interest

The authors declare no conflict of interests.

Acknowledgment

We extend our heartfelt thanks to the Office of Vice Chancellor for Research and Artemia and

Aquaculture Research Institute of Urmia University for enabling this research.


https://isfj.ir/article-1-2869-fa.html

[ Downloaded from isfj.ir on 2025-11-15]

: & =
(DOI): 10.22092/1SFJ.2025.134509 Y (5) Ya-£Y ool oM ale alas

3&32— ‘SAJG Ao
S BT Cadlad ¢ Sloowd § (i y 33 (9gn JUO W0 pid> BNS TR Canows

9o U 3 (o 5195 g (S 1 ST
(Phallocryptus spinosa Milne-Edwards, 1840)

T el Ll 5l Al e F S S LT S e
*b.atashbar@urmia.ac.ir

sl cdra gl e 5,5l 888315 5500 02T 5 Liai 5T 0Sta 030 (T A3 S sase 5 (55515S) 858 -
U‘J:“ 4:\.0\})‘ ;4:\AJ)‘ b&i&‘é ‘u.::\:\Jc &tt\.‘o AASJE‘J cQ‘:r)::T K) C;;)l:ufb bJ; -Y

Vet bl iols &b VEeE 55 by s VEY Wbl il

Ll «5“0@)%:{ Sl s e iS5 laiSTe pte laslinal 1 s Gy sl £5)T
Dl o ) (Ol S ) il Olialidiss B8 51 sl s 53 5 S5 45 o L5 0 & 555 0
53 IS 5 S ST a5 b Glooss ady Ly 05 3ks (25Te st Copmnr i1 ol adlllan 3 el 51 A
SEks KU slad> 0 ol (LCso) sl Lf.xm{ cble g,ejf S8 w1 3555 (Phallocryptus spinosa )}fc.« oL
CLBle 31y sk 4 3 8 e S o] bsa s Sl eslind L A4S 5 VY A XF el o
o3 Y0 aals 65 8 Jals Sl £ IB Ls bbb 5 a8 eslinal aele 38 LCso sacdile o Kle 05 5Ls saniS o
Eel O g0 b Calisa clacble ols OLis @Lﬁa A sl So9s ooV Sde w LCsp o ja Vo s LCs0 as s 00 LCsp
duﬁﬂ s (< 00) wS G Vo9 0 X s, s (P spinosa) }isa Ol diy 5 Sledsy dsys s
o e gcbile s wiWTies Ol slgma 5 (GlaeSTy 055658 5 3V 6 gomgs S| g) SlinSTT 5T
il (il 3 53 (OT WT 55 Gl ) L2l o 3T b o pimen (p>+/00) 3L 181 055k
S 4 e Ognils iSe i o8 58 O Oy s 26 S e elel L (0> 08) il Ll Og 3l -
B 0Ly 53 S 5T 5 L30T (65 O dle (gl gmmn ¢ GlanSTI BT o 5T b Sl Js i 5 by 5 Slo s
St s Gl ppen 4 o3 T Sy @3 > Cupte K5 Sa b Bl s sl (nlaly a2 (P spinosa)

SRl S s

Phallocryptus spinosa « 5,55 e 51 ¢ il T sl 3l ¢ loosss s «yoi5bs S GolS @A

Js okt 55

MCopyright: © 2025 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed

under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Y4


https://creativecommons.org/license
https://isfj.ir/article-1-2869-fa.html

[ Downloaded from isfj.ir on 2025-11-15]

JJU&JQJJSQJMQMCAA:Q:\M&

OlSan 5 (551 S L]

9 QSC|)) le.mu...a) ‘6))5L..M5 6[@%.[[.:3 oolazwl Sy90
Sl et W0k ol el Gl s olel
903520,5 gl )| poons 095 il (oS 5 (0)]55  omled
=Sty sl o g0 coblB og Tl L yeusbos
el ‘) 0SS 9 0&9? ubT )| =9 d...]o ‘g_ébl"f GLQUBL
.(Mohiseni et al., 2008) w5 o JyuS oo kil
Sade 4y g oad annd golha eolaiul 3l e e ol
Aydin and ) sgi 0 ol sloloe o)l 455 LB
Slsgrge p oges il b oyeusbs (Koprucu, 2005
odu‘dsﬁ ‘éja.,.?:.cw) u‘;.‘a.} ‘(ulfﬂr"cj) RV ).,..c
(Koprucu and Koprucu, 2006) s,ls Jlisas sob;
oo obp LeiyD gl Glslids it
@ Goonsil 2 ol pedle a8l 5 bogayss
lsT sleale 5,Y 55 ol sladasone 15 w0 (sli& (lgie
5® 85l oy JUKL 50 (coge SR 5 00,8 Sy |
Ates et al., 20133, b, ) J.\..\S‘so ;La.:\ Lbl:’.)‘b 9 @] &JL.A
@ olwpisuw sy, opl (Gambardella ef al., 2014
OO s ) 9 SZgS iz wlisS e Job o
Slr gl Shgzrse i pe 3 il S gl
s ye 5l oo (ool so Hlediiay  cwlidpus Sladllas
P90 o 4 Sy «Dl392 90 (nl p (olidiens Slalllas
Novakova ef al., ) sges (cwyp s Gon slofus
b by 0B e oimtes sk by (2007
‘_ngA.g;b? daylog> o Le‘j e L'?’T sla=e
Pl aiiS o (SW5 LoVl 5 b sl (g5l 3
u;‘l.ﬁoliw)) 4:....:5.: o ‘) u,_wL...:‘ uum GLAM}&')—J
Angelibert et al., ) oS oo =l Ll goly> 5 cdge
Olge 400 S ob 4y (P. spinosa) X b 5 (2004
WisS oyl ed oo colaiul 6)5)9,6}-3T 30 o) (slag
56 58,5 e )8 w,0nl 5l (Atashbar ef al., 2014)
oo sl ANOSITACA diwl) oo 4355 () o Lo S0y
ub&‘y&&%b&owtdié)u‘;éﬂTw‘
2 e ol o plsie el g Sl Ll i

EVRY-N

S Sl S sy 65y5laS po la Sl o)yl
Slmosled (1092 39a5me g pdo Wb dyg) Come Nig)se
iz glapSedl oy )l5 5l 538U 1y ol plis g
wnlyb Jolse Sl o Jpame 206 5l 5ol sl n
3l stk & olS 5 opl(Zand et al., 2002) el 00,5
oX) Oldgzge slp a5 Wad oo BNl Gleend Slge
Elsil el 00itS s o>lpe Ll L 5l &S ols
25 S eigr pgous 5 ST B i A5l o 25t
(De Prado et al., 2012) o5 oo iy y25 0 58
solatul ol 2Scdl (55,0laS slcdlsd o ax )3l
5 ol o 53 T ol oS LT oo B s oo
«(Pimentel, 2005) il yio S 4 Ll Gas coll
oo ¥T cpl el i oo lgen 2T slog, 8 5Lupgs Ll
Lol gl (Sogll slol, 51 (o e gnl o ok
Mansingh) ¢l 63,9LaS slo o (iSa; do iS sl
Slogrge o slalas Sogll (and Wilson, 1995
Slge Ll .l 00, (o IMSie W50 1) sl
il e o )0 (5,1 5 (Giato «(55,5laS oleands
Sogdlcwl cal opl Sloszge p godxie ©yBre
Slr gz s Lpsedl b ol lapSilees,
S o0 wgme (Olysld3) (2136 0 iy ol slasl
Aydin and Képriicii, 2005; De Prado et al., )
1, 0,imdgil )| slo iS5 el Coow 3l oo (2012
ools Hlas Sldllas cpl bl ailes,S asllas Sbpl o
%JJ?.!A)UTA.?)?L;A&A}AGE.‘U)Q o i sl plas ol
Varo et al., 2002;) s oo S35 50 58 slos Slas jo
0l asuine e (Koprucu and Koprucu, 2006
ol A e 0,kndgilE )l sla mSesl aS col
Claasls WS 5 0d, 0 Sl cgilaps]
Streptocephalus ) Ko b o Jreads
Arun Kumar and Javahar, ) 54 e (dichotomus
0y glS )| (Sl BTl (et 31 (S g jbo (2014
5 obale lp Soia ol 1S 8l S lgie 4 g ooy
Coupe et al., 2000; ) ceol o sl 55 000

paans (p P pany 93> e 3bo (Samadi et al., 2019

Y.


https://isfj.ir/article-1-2869-fa.html

[ Downloaded from isfj.ir on 2025-11-15]

ol sloeg o) Jour
Table 2: Experimental groups

Diazinon toxin
Treatment Nomenclature

concentration
1 Control Without Diazinon
0,
2 25% Diazinon 2> ° LCs0 96 hours
Diazinon
0,
3 50% Diazinon 070 LCs0 96 hours
Diazinon
0,
4 100% Diazinon 10070 LCs096

hours Diazinon

29 0583230 s (LCs0) (53oo 000 Ll (ypes
oy dlizo Jol o

lal gl o LCso cdale o,4] cavoas slp
VE Soe s (S5 ds 10) 6% b 20 Yoy il
Lan and Lin, ) o sl 3l eogame cdb (gl p celes
Hbss%en Jlin Vv 9 ALY slaw jslae (202005
18) Sl o sl 50 L s piden V0 Byl s
ools JI8 (id o p)8 o AL oo oogases jo clale
@l el A8 o VY OFA XYF o il Slowd s 5 00
cws (Hadjispyrou et al., 2001) o o5 & o
O35k LiSe i LCsp awlne slp Cangp 5Ll
Mobhiseni ef) o plosl azels A7 0,90 S ,0 (Y Jgo)
(al., 2008

2 093L0 pw sdddS e glacdils Fl (o)

) g le
J99z) (b8 alo o s leoliinl b corons (s sl
slcdiale sgzg 31 adlas cy> G&;L)"Lo)’i Sleas ¥ (Y
s Olin Ui Lz 55 H3jld e 00dS LS
slas,o 3l gan Jled o 88 8 colaiwl 040
A oolaiwl ST aw jo celw A7 o LULCso calizes
4 odd gods o3l (bl sae Ve Uil b piobel ol
395 6 9 E55%0 sl e (50,5 a8lal g (L5 danmee
b ol Lasses (Lan and Lin, 2005) <él aslsl piin
o955 3l s g 0l plxil B 5 Y glags, 0 B9 0)90
s 2l Oliee ool 53ls e slocdile O
50l Pl Jlad o 50 e saiS cow cdalé g oud
Scenedesmus sp. Sid> b g )b Do ol Jsb

AR

0l (5,58 lacles gl bt ! 5l onlizal
Cow 3530 ,0 ¢ pl 399 L (Angelibert et al., 2004)
Sz Sledlbl P. spinosa p b i:Sesl ese g ol
b ceiheme (Sogll ainl @ azgi b ool 092y
(S5aS )3 SBrany prew 51 (S plre 4 ehils
b o | lagSe ol anile (Sysliiis; (Ss; 45 2
OEITERTC JPUNRVRVER [ PUTK SRR IR SNNVNSIR
P ryata Sewplaze )0 dlge Gl (6,135 ,36
ol @l g a4 65900 2l GlapSilepy
A3 g s jlasns jl cblas slag i yasliy jo Wlgs o0
il il iy 55 1,5 oolitl 550 5,5 o pslis
OS0 i oaiaS Cod glacdale Jl vy Baa Ly ol
STl sla 3T codlad ¢ Gloosij ) 1 523k

<8 5 aleil (P spinosa) sSee by 5185 5

I gy 9 9lge

G395 9 (2 LS S

oBails (gy5n05! 5 Lad)l 0aSimgsy o anlllas oyl
P.) Koo 0l Sl ke s 28,5 ol o)
ot Lad sl Sl 5l eu &,3lae> (spinosa
TR SRTP R AN A [IEREN AN
S yl8 558 0l jo 4y elie (20lsa AIY PH ol 57 2L
G B,k o celn VT Gos 4 cnlin (205 g o
;o (Atashbar et al., 2012) wois SlaS o35 Lbg e
B Sl wilizes s b bagSe s angd Cgr aal|
ol Bgyb 4y g oal hled ol g o3l LU sae
el gz S5 Y 5) wiad Jate O il e Ve - e
5535 V0 5law LCso slo ale;l g1y &b (5550 b
Gl (e azis BB S g all Ll 5l ools
Sl Sy S5 4 (g yFe 45 By )bl aslen
Jsb ;5 .(\ Jgo=) (Ates et al., 2013a) o oolaru!
s Scenedesmus sp. Sl L lgXo by 5,90 S
Lad 4dx (1449) Coutteu g, wlal 5


https://isfj.ir/article-1-2869-fa.html

[ Downloaded from isfj.ir on 2025-11-15]

JJU&JQJJSQJMQMQA:W

OlSan 5 (551 S L]

O 195 e 3T cadlad Gioxin

Collad i sl o3l pl sloo las 4y j5kie &
oolil 5505 508 o Jslome 5l et (53155 (sl 5]
51 o= -(Rungraungsak-Torrissen, 2007) ol
Clld g Glp 29, &b 3l giges Sei yule
Carica-Carreno g, (wlol 5 55y 2,155 slaes 3l
s lijima g, wlel » ;L) «(Y43A) and Haard
Bernfeld 59, wlol » el W4 (V23A) o), SKen
A eslawl (Y440)

Lools (glol Juloniigay s oo

30 Cangp 9o 5 eoliiwl b e 3bs e LCso clale
3,90 48, uib g 5 UT 5l eoliiwl b Jol> slaosls
oog Jloy T el 51 oy il 08 )8 418 )
ool b cosy 4 i,y o516 5 eosls
ploi rizpa 28,5 S50 (gl 5 Shiggmls lagyses]
53 bl Y e SPSS 1581 o 5 Lo o o ull]
il Sl </ 0 lagysesT 5 sl 5 slas grlans aiiy
Lo 58 MeantSD & jg0 4y gl

Oy el Cawdds YV asews SPSS 181 6 5 lae

el

%4340 e LCsp clile

oo LCs0 slacdale s 5l o] cowsds guli Lolool 5
pzlas Gloy Do GwlEl b aS al astie ek
23 1l gshs pe 4 g pln Ceglie
b asglie ;3 la LU (Y Ju2) gl cnl olol 2 (izeen
DB 5903k e 4 (6 S Caaglie (sl

950 by 5o aieliw A8 (11909 500 paw LCso cdall Y Jou
(P. spinosa)

Table 1: 96-hour LCso of Diazinon in P. spinosa

Stage 24 h 48 h 72 h 96 h
8  (mgh)  (mgh)  (mgh)  (mgh)

Nauplii 2.449 0.732 0.327 0.075

Adult 7.084 1.899 0.450 0.057

43355 bagSo slaws ulul 5 9 VAXY +7 cell/ml ek
(Coutteu, 1996; Atashbar et al., 2012) wos

oy S5 &y (g 5o 45 By )5 51 aolsn (gl (pizron
(Ates et al., 2013a) o oolazwl Swdl

ay 9 Floodd; Wy (o)
2 50 gSen iy olawd ()9 V5 0 ) slagg, 5o
Slawy s axgi b g w8 o)l AlBlas & goas jles
Jsl 355 50 gl IS 4 e oaile oy slagSn
A5 G255 0990 Jsb )0 05 (peend Slooai duo o
Sheo ool 0g3bd e Sdale 0)lgs g i8S plox]
e (Rahimi and Nejatkhah Manavi, 2011)
Jslome b gSon 0l ol 5l g gy 0l 5o 0y Glse
(e g S s e D98 oo Sloolitul 5 7Y o5
oS8 2 Gl w3l o Job (xSl b zyse oY g
Sy 5wy Son ) ookl Cudgazme Djgo 10 Al e
sty bl e s asen ol Jsb (5,555

Dyelazms olfiwd g i g8 ;S il olKss
(Atashbar et al., 2016) o oolazul

‘5|9.'»’."u 9 @‘Mh;ui dlbw.g')’ﬁ Culed W
o wlge elle

skl 5o oaile Sb slagSs (bp acn 3l jelate
50 eolazwl (SN"}JT pl> ojlac as sl oialeyl 0,90
Ly S lS s Al s gy dloye ol
Som Quetal.,2014) s50is Kes y3b5g0n 5l ool
Celld o Sy Jol Sl g baaigen e il
Slo 3l cllad o ol solitul SlacnST ST slags ;i
bl 5lawnSTy 555U 6l5 5 YL (5l gousd Qa5 gan
b5 plxl (Vo0A) o Sen ¢ Yazdanparast s,
e Ol3me ool 3 35010 (lle Sl (e ioni
o )lac 10 39290 0560 elle Alwgay duonsl S 50 bges
oBiws b laaiges aalsl jo .85 &jgo el s
Wl ZE el OYO zge Jsb 50 5 flegidy Sl
(Ledwozyw et al., 1986)

Yy


https://isfj.ir/article-1-2869-fa.html

[ Downloaded from isfj.ir on 2025-11-15]

59, 09 F s LY Y s o F 4 (50% Diazinon)
LY b o ¥ gV oV lo)lad LY Lo 58 (y9m ¥
<) diog gyl sae DS Gl T oY slalas
Sl 0 ol e o) Jles jo Sleosss o ys oy

P<1+0) o osnlie ¥

siloo..\.i)'
J992) (Sleoij o yd (asls (sl Sl (3051 dnylie
8 05ibs e il Cou aslis cpl a8 ols olas (¥
Y 5sy 50 aSoysba p</0) Zdl rals 5 288
,0«100% Diazinon) ¥ ,les b (aals) V jles < 5,95
Y «25% Diazinon) ¥ sla les L) [less (5,5 0 59,

(=Y lro Bl il £ (1255 ko) (o9 3 Alisio b sloss' g Wjg) sl (P $pin0sa) 95uo (L p Sloodiy wuoys :¥ Jguxr
Table 4: The survival rate of P. spinosa for different days and treatments (Mean = SD, n=3)

Treatment Nomenclature Day 1 Day 3 Day § Day 7
1 Control 0.0%:100 0.0%+:100.0 0.9%+:94.3 0.6%+£76.6
2 25% Diazinon 0.0%:100 4.7%4+96.7 3.50+76.7 4.9°4+53 4
3 50% Diazinon 0.0%:100 5.12+£90.00 4.7°+63.4 4.1£16.7
4 100% Diazinon 0.02+:100 6.7+73.4 5.5+36.7 1.549.3
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Data (Mean + SD) with different superscripts are significantly different (p<0.05).

L (25% Diazinon) ¥ ,ls 5 ¥ 4 (50% Diazinon)
sV ¥ lajled LY jlas 55 (90 Y 5y 50 9 <V les
Ghlo ¥ Lo LY s g ¥ oV l,las LY Jlos o ¥
Ay lime i (P<0D) Bogs (5lo Sxe B
ab eaalie ¥ ojles o ol ateS 5 ) jles o

P<1-0)

)
Ol (F Jgaz) wiy (a3l slapneSibe (gojl anylie
53,5 13 eiiks pw b cou Lasls cpl a5 ol
Vobess G29n ¥ 59y 50 4ok <0/ 0) <L hals
100% ) ¥ 5 (50% Diazinon) ¥ sla,les b (aals)
Yok, ls LY Sl Loy O s, ,o «(Diazinon

(=Y ¢ )lro Bl il & (255leo) (b9 i b slo 9 )9,y 512 P. 5piN0sa) 95 b (Fro o) Wby o Shos :F Jgur
Table 4: The growth performance (mm) of P. spinosa for different days and treatments (Mean + SD, n=3).
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Figure 1: The activity of antioxidant enzymes and malondialdehyde of P. spinosa in different treatments. Superoxide
dismutase SOD (A), Catalase: CAT (B), Glutathione peroxidase: GPx (C), Malondialdehyde: MDA (D). 1: Control
(Without Diazinon), 25% CdCl2 (25% LCso 96 hours Diazinon), 50% Diazinon (50% LCso 96 hours Diazinon), 100%
Diazinon (100% LCso 96 hours Diazinon)
Data (Mean + SE) with different superscripts were significantly different (p<0.05).
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Figure 2: The activity of digestive enzymes of P. spinosa in different treatments. Alkalin protease (A), Amylase (B),
Lipase (C). 1: Control (Without Diazinon), 25% CdClz (25% LCso 96 hours Diazinon), 50% Diazinon (50% LCso 96
hours Diazinon), 100% Diazinon (100% LCso 96 hours Diazinon).
Data (Mean + SE) with different superscripts were significantly different (p<0.05).
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