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ABSTRACT

The purpose of this assessment was to evaluate potential direct effects of acute and chronic
toxicity of Maneb (Dithane-M22) and Carbaryl (Sevin) in Artimia urmiana. A study was
conducted to determine the concentration incorporated in the contamination treatment of instar
I-1l larvae and Adult Artemia urumiana for 24 hr.and 48 hr. Nine-hundred Artemia urumiana
were used in a 2 factorial experiments(time and concentration).Mortality was recorded during
the different times as well as variable concentration.Acute intoxication of Maneb and Carbaryl
were able to be induced at >33 ppm concentration, Carbaryl was more lethal than Maneb.
Histopathological observations made from hematoxylin-eosin stained sections of Maneb and
Carbaryl treated Artemia showed significant lesions which were found to be more extensive in
Carbaryl treated Artemia than in those Maneb treated Artemia.Results of this study showed the
potential of Carbaryl pesticide to cause serious damage of the nervous system of the Adult
Artemia urumiana.On the other hand,Maneb pesticides was primarily highly toxic on instar I-I1
larvae.

INTRODUCTION

Iran has many natural saline lakes. One of thedsiggnd most important is the Urmia Lake
located in the Northwestern part of the country([Ijustacea, Anostraca), also known as brine
shrimp, are typical inhabitants of extreme saliredpes [2]. Artemia populations are found in
about 500 natural salt lakes scattered throughmutropical, subtropical and temperate climatic
zones, along coastlines as well as inland [3]. AArdeurmiana is reported to exist only in Lake
Urmia.[4-6].Pesticides are an integral part of agture. Our environment also is favorable for
the development and presence of beneficial organidrat positively affect our agricultural
production and enhance our wildlife and plant comities. A side effect of usage of some
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pesticides results in unfortunate consequencesuto non target organisms.The study of
synergistic interactions between natural and apttgenic stressors across multiple species is an
important study area in ecology as it will conttdiio our understanding and ability to project
how natural communities will change with increasimgnan impact. Among the anthropogenic
stressors, pesticides are increasingly used wodlelWi] while presenting also a major threat to
many natural ecosystems [8]. Carbaryl is registévedse as an insecticide on over 400 sites,

The use of these chemical compounds as prophydaemst plant diseases is well documented
including agriculture, professional turf managemand ornamental production, and residential
settings (U.S. Environmental Protection Agency (UERPA). 1998). Carbamate pesticides
Carbamate pesticidesare used as substitutes fanapfosphates.Various studies have been
conducted on the activity of Maneb and Carbarybinds [9] fish [10]., rat [11], and Bees [12],
Artemia salina [13], but none has been conduatacbathology of carbamate in brine shrimp,
Artemia urmiana. Histopathological investigatioravé proved to be a rapid and sensitive tool to
detect direct effects of chemical compounds witlairget organs in laboratory experiments ,
however the histopathological effects of maneb aadbaryl on Artemia have not been
documented yet. For these reasons, present study eemducted to determine the
histopathological effects of maneb and carbarglifferent organs of Artemia urmiana..

MATERIALS AND METHODS

Selection of the Stage of the Larvae. A total ofershundred Artemia urmiana of both sexes, were
used.One gram of disinfected Artemia urmiana cysim the Lake Urmia in 1 liter of 45
millimicron-filtered autoclaved seawater 80% wareubated in Erlenmayer at pH 8.5 and 26C in
2000 lux light and strong aeration.In order to ob& population consisting of first instar larvae
only,the hatched larvae appeared 14 hr.after e @it the incubation. Instar | larvae that sank to
the bottom of the funnel were collected. One bélthe populations was incubated at 26C in an
Erlenmayer was gently aerated seawater,after 2#hérlarvae had molted into the instar Il or
even instar Ill stage.The larvae were then coltkt¢tecarry out bioassays on Artemia urmiana
larvae which were in the instar 1l stage. Similaogedure were used culture the Adult Artemia
1.67 gram of disinfected Artemia urmiana cysts ifit@s of 45 millimicron filtered seawater
80% were incubated in an Erlenmayer at28C in 2080i¢ht and strong aeration.Regular checks
of the morphological stage of development showed #iter several days of molting,14 days
after the larvae become Adult.

The live green-microalgae, Dunaliella teriolectacapsulated yeast,and soybean meal powder
were used at 0.10 mg dry wt. food/Artemia/ml. seawto feed to the Artemia urmiana from the
onset of the feeding.

Preparation of the tests.

All experiments were carried out in triplicate witl® larvae per glass beaker (diameter: 7cm;
height:8cm).The glasses were then filled with 10. wi the respective concentrations of
toxicantin seawater. The amount of the poison néedatained Carbaryl (0.177 gram per liter
ASW) and Maneb (0.125 gram per liter ASW).The pupércentage varies between 85 percent
for carbaryl and 80 percent for Maneb.Ten-fold tlo of each sample was prepared using the
calculated toxin dose. Then they were closed aadepl in darkness in an incubation chamber
(temperature of 26 +_ 1C) for the respective t@&riods. The ten treatment groups used for
Carbaryl and ten treatment groups for Maneb werdodows: Group |: 100 ppm Carbaryl,
Group II: 33 ppm Carbaryl, Group lll: 10 ppm CandaGroup IV: 3.30 ppm Carbaryl, Group V:
1.00 ppm Carbaryl, Group VI: 0.33 ppm Carbaryl,o@r VII: 0.100 Carbaryl, Group VIII:0.033
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Carbaryl, Group 1X:0.10 ppm Carbaryl and Group ofitireated group :Group I: 100 ppm
Maneb, Group II: 33 ppm Maneb, Group 111:10 ppm MbyGroup 1V: 3.30 Maneb,GroupV: 1.00
ppm Maneb Group VI: 0.33 ppm Maneb, Group VII:0.0aneb Group VIII:0.33 ppm Maneb,
Group IX: 0.10 ppm Maneb and GroupX: non-treatemig. A triplicate experiment from each
group was carried out for each concentrationMamebGarbaryl pesticides.The contamination of
Maneb and Carbaryl pesticides. The contaminatiaettnent on instar I-Il larvae and adult
Artemia urumiana were continuosly observed forh24nd 48 hr. The percent mortality of the
instar | Il larvae, Adult Artemia urumiana expoged the pesticides were recorded at 24 hr. and
48 hr.of exposure.

Histopathology of the instar | larvae Il larvae, ard Adult Artemia urmiana

The number of dead larvae and Adult Artemia urmiaeee checked in each beaker. The larvae
and Adult Artemia were considered dead when no ngpuf the appendage was observed within
a few seconds. Representative samples from indtdarvae and Adult Artemia urmiana groups
were fixed in 10 % buffered formalin, dehydratedparaffin and sectioned with a microtome
knife at 5 millimicron,stained with hematoxylin-@@sand examined microscopically to
differentiate the nature of the lesions. Statistiaalysis: The mean and standards deviation of
the different dose response based on mortality (steh and 48 h.) were taken. Significance of
data was evaluated using the Duncan,s MultipleaieB&0.05.

RESULTS

Two experiments were conducted, in the first expernt after hatching of Artemia urmiana
cysts into instars I-ll larvae; light was used toraxt the photo tactic larvae,so they could be
collected separately into a pure sample (the fastae appeared 14 hr after the start of the
incubation,after 24 hr.the nauplii had molted itite instars Il).The different concentration of
Maneb and Carbaryl pesticides were prepared frash daution.Experimental instar I-Il larvae
were contaminated with the different concentraifibie. mean dose response based mortality rate
at 24 h and 48 h on instars I-1l and Adult brineérsip were computed

Maneb at 33 ppm concentration, the mortality rdtestar | larvae were discernable after 24 h.
At 48 h. there was an increasing percent mortatggching 100% at 100 ppm concentration.
While in the control treatment no mortality ratesme&corded with instar | larvae at 33 ppm,
100ppm concentration.on instar Il larvae the maytahte was manifested as early as 24 hr. At
33 ppm concentration, 100% mortality was seen oposure after 48 h at 100 ppm
concentration. While the control treatment no nldytaate was recorded with instar | larvae at
33 ppm, 100 ppm concentration. On instar Il lantee,mortality rate was manifested as early as
24 hr.at 33 ppm concentration, 100% mortality wesnson exposure after 48 hr.at 100 ppm
concentration. While the control treatment no miytaate after 24 h and 48 h on instars Il
larvae at 33 ppm and 10ppm concentration. The carateon of 100 ppm caused 100%
mortality among Adult artemia urmiana after 24While the control treatment no mortality
after 24 h was recorded with Adult Artemia urmiatal00 ppm concentration With Carbaryl
pesticides, the mortality rate on instar | larvad.@ ppm concentration was detected,While the
dose level containing 33 ppm-100 ppm concentratiere capable of conferring 100%mortality
rate 24 h after. At 48 h a slight increased in @aidyt rate were noted in dose levels ranging from
1 ppm, 3.3 ppm, 10 ppm, concentration treatmentwé¥er, a significant increase of 100%
mortality rate observed at 33 ppm-100 ppm concgatra

Instar Il larvae, results showed that a minimatease of mortality rate at 0.33 ppm, 1 ppm, 3.3
ppm, 10 ppm, and a relative rise up to 100% maytadite at 0.33 ppm-100 ppm concentration
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24 hr. after. Fourty-eight hour after from doseelev0.1 ppm, 0.33 ppm, 1 pmm, and 3.3 ppm
exhibited slight increased in mortality rate. Howgvan increase of 100%mortality rate at 10
ppm, 33 ppm-100 ppm was observed. Similar to instérlarvae, Adult Artemia urmiana
showed a significant increase reaching up to 10Q@atity at 100 ppm concentration within 24
h-48 hr. While in the control treatment no mortaliatte was recorded with instar I-1l and adult
Artemia urmiana at 10 ppm, 33 ppm, and 100 ppm @atnation. As shown in Table I, the
results of the mean dose response based on modatitved that with Maneb and Carbaryl at 33
ppm concentration were capable of conferring 1008ftaity rate to instar I-1l larvae while 100
ppm concentration conferred 100% mortality to Adéitemia urmiana. The above results
indicate that the dose response based on mortaliéywill demonstrate the acute and chronic
toxicity of Maneb and carbaryl pesticides on indtHrlarvae and Adult Artemia urmiana The
difference in the dose response based on mortalityhe experimental instar I-1l larvae and
Adult Artemia urmiana is highlighteddistopathology of the larvae and Adult Artemiagirie 1.
,Sshows at 24 hours, histopathology of the instatdrvae (brine shrimp) treated with Maneb pesigs at

10 ppm concentration revealed the presence ofreggttes and fibrin-like secretions between the rausc
fibers. Figure 2 shows the intestinal histologytlod instar I-1l larvae treated with Carbaryl at @m
concentration showed cell infiltration in the gastintestinal lumen and increased cellularity oé th
lamina propia and and the mucosa.

Figure 3and 4. shows the ovaries of the instar l&ivae treated with Maneb pesticides at 10 ppm
concentration showed degenerative changes, nullsenee either absent or necrotic. Zenkers nesrosi
in the skeletal muscles was also observed. Figushiows the histology of the protocerebrum from th
14 day old Artemia urmiana treated with Carbargbtirides at 10 ppm concentration on revealed
denuded globuli cells and secretory cells formatbuacuoles within the nervous tissue, severeasesr
and, degeneration in the cone cells and the refinlhe compound eyes. No work comparing the effects
of carbamate pesticides on instar |-l larvae &ddlt Artemia urmiana has been done before. The
results proved that toxic effect of Maneb pestisideas more profound in the instar |-l larvae while
Carbaryl pesticides was generally more lethal thtameb pesticides in the instar I-1l larvae andliadu

Artemia urmiana.

Table 1.Effects of carbaryl in Artemia Urmiana at the beginning of phase I1(MeantSEM)

Concentration(p.p.m
time | 100 33 10 3.3 1 0.38 01 0.033 0.01 0
0.5h 0+0 0+0 0+0 0+0 0+( 0+ 00 00 00 010
lh| 00| 040 0+0 00, 00 0( 00 0+p 040 040
2h 0+0 0+0 0+0 00, 0+(Q 0+( 0=+ 0+ 040 040
6h | 0+0| 040 0+0 00, 00 0( 00 0+p 040 040
12h 1+0 0+0 0+0 0+0 0+( 0+ 0+0 0+0 040 00
24h | 10+0| 1040 | 1.75+0.29 0+0 0+0 0+0 0+0 00 0+Q 0(
2d | 104+0| 10+0 | 9.254+0.29| 3.75+0.29| 0.75+0.29 0+0 0+0 0+0 0+0 00
3d | 10+0| 100 1040 8+0.47 | 1.75+0.29 1+0 | 0.75+0.29 0+0 0+0 0+0
4d | 10+0| 10+0 10+0 10+0 | 3.25+0.29| 2.25+0.29| 1.75+0.29| 1.25+0.29 0+0 | 0.25+0
5d | 10+0| 1040 1040 1040 | 3.75+0.55| 3.00+0.47 2+0 | 1.5+0.58| 0.5+0.33| 0.25+0
6h | 10+0| 10+0 10+0 10+0 | 4.25+0.29| 3.25+0.55| 2.25+0.29| 1.75+0.55| 0.75+0.29| 0.25+0
7h | 104+0| 10+0 10+0 10+0 | 4.25+0.29| 3.25+0.55| 2.25+0.29| 1.75+0.55| 0.75+0.29| 0.25+0
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Table 2.Effects of carbaryl in Artemia Urmiana at the beginning of phase2(Mean+SEM)

Concentration(p.p.m)
time 100 33 10 3.3 1 0.38 o1 0.033 001
0.5h 020 020 00 020 0=( 0z 0p 00 0£0 030
1h 020 00 00 00 00 0x( 020 0D 040 040
2h 020 00 00 00 00 0x( 00 0D 040 040
6h | 1.75+0.29 00 00 0£0 00 00 0( 0=( 0+ 0D
12h | 6.25+0.29| 0.75+0.29 00 00 00 00 00 0( 00 0xp
24h 100 10£0 | 1.7520.29| 0.7520.29 0.520.33 020 020 00 00| 00
2d 100 100 10£0 | 4.7520.29 2.25+0.29| 1.25+0.29| 0.50+0.33 00 00| 0%0
3d 100 100 100 100 5.75+0.29| 2.75+0.29| 1.75+0.29| 0.75+0.29 00 | 00
4d 100 100 100 100 8.5+0.58 | 3.25+0.29| 2.5+0.33| 1.5+0.33| 0.50+0.33| 0+0
5d 100 100 100 100 9.75+0.29| 3.530.58| 2.75:0.29|  2+0.47| 1.25:0.29| 00
6h 100 100 100 100 100 4+0.47 | 3.25$0.29| 2.50+0.33| 1.50+0.33| 0:0
7h 100 100 100 100 100 4+0.47 | 3.25$0.29| 2.50+0.33| 1.50+0.33| 0+0
Table 3. Effects of carbaryl in adult Artemia Urmiana (Mean+SEM)
Concentration(p.p.m)
time 100 33 10 3.3 1 0.38 01 0.033 001 0
0.5h 020 020 00 020 0=( 0z 0p 020 0£0 030
1h 00 00 00 00 0(Q 0x( 00 0D 040 040
2h 020 00 00 00 00 0x( 00 0D 040 040
6h 5:0| 3.5$0.33 00 00 00 00 00 0( 00 0xp
12h | 6.25+0.29| 4.25+0.29| 1.75+0.29 120 020 00 00 00 0xq 0
24h 10+0| 5.75:0.29|  420.47 30.47 1+0.47 | 0.7520.29 020 020 00| 0%0
2d 100 80 | 6.7520.55| 5.25+0.73 2.5+0.33|  2+0.47| 0.5+0.33| 0.25+0.29 00 | 00
3d 100 100 100 7+0.82 3.25+0.55| 2.530.75| 1.5+0.33 1£0 | 0.25$0.29| 0+0
4d 100 100 100 100 4.25+0.73| 3.530.33| 2.25:0.55| 1.530.33| 1.25:0.29| 00
5d 100 100 100 100 5.25+0.29| 4.25+0.29| 2.75+0.29| 2.25:0.29| 1.75:0.55| 00
6h 100 100 100 100 5.75+0.29|  5#0.47| 3.5+0.33| 2.75+0.55| 2.25+0.29| 00
7h 100 100 100 100 5.75+0.29|  5#0.47| 3.5+0.33| 2.75+0.55| 2.25+0.29| 00
Table 4.Effects of Maneb in Artemia Urmiana at thebeginning of phase |1(Mean+SEM)
Concentration(p.p.m)
time 100 33 10 3.3 1 0.33 o1 0.033 0.01 0
0.5h 00 00 00 00 0z( 0+ 0xp 040 040 040
1h 00 00 00 00 00 0=( 00 0D 040 040
2h | 1.5:0.33 020 00 020 020 020 0( 0=( 00 0D
6h 620.67 020 00 020 020 020 0( 0=( 00 0D
12h 10+0| 0.75+0.29 00 00 0+0 00 00 04( 0=( 00
24h 100 820.47 120 00 0£0 020 00 0( 0=( 00
2d 100 100 720.47| 2.520.33 1.5:0.33| 0.75:0.29| 0.5:0.33 020 020 00
3d 100 10+0 | 9.75:0.29| 4.520.33 2.75£0.29 240 | 1.5$0.33] 0.7520.29 020 020
4d 100 100 10:0 | 5.2520.29 3.50+0.58| 2.7520.29 2+0.47| 1.75:0.29| 0.530.33 020
5d 100 100 1040 | 5.75%0.29 4+0.47 | 3.25$0.29| 2.5$0.33| 2.25%0.29 10 | 0.25$0.29
6h 100 100 10+0 | 6.2520.29 4.25+0.29| 3.75:0.29| 2.75+0.55| 2.25+0.29| 1.25+0.29| 0.25%0.29
7h 100 100 10:0 | 6.2520.29 4.25:+0.29| 3.75x0.29| 2.75:0.55| 2.25:0.29| 1.25:0.29| 0.25%0.29
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Table 5.Effects of Maneb in Artemia Urmiana at thebeginning of phase 12(Mean+SEM)

Concentration(p.p.m
time 100 33 10| 3.3 1 0.38 01 0.083 0.01 0
0.5h 0+0 0+0 0+0 0+0 00 0+ 0D 010 00 0x0
1h 0+0 0+0 0+0 00 040 0( 0+0 0+ 040 00
2h 1.5+0.33 0+0 0+0 0+0 0+0 00, 0+Q 0( 0+0 0D
6h 6+0.67 0+0 0+0 0+0 0+0 00 00 0( 00 0D
12h 10+0| 0.75%0.29 0+0 0+0 0+0 0+0 0£0 00 0( 00
24h 10+0 8+0.47 1+0 0+0 0+0 0+0 0£0 00 0( 00
2d 10+0 10+0 7+0.47 2.5+£0.33 1.5+£0.33| 0.75+0.29 0.5+0.33 0+0 0+0 0+0
3d 10+0 10+0 | 9.75+0.29 4.5+0.33 2.75+0.29 210 1.5+0.33| 0.75+0.29 0+0 0+0
4d 100 10+0 100 | 5.25+0.29 3.50+0.58| 2.75+0.29 2+0.47| 1.75%0.29 0.5+0.33 0+0
5d 100 10+0 100 | 5.75+0.29 4+0.47| 3.25+0.29 2.5+0.33| 2.25+0.29 1+0 | 0.25+0.29
6h 100 10+0 100 | 6.25+0.29 4.25+0.29| 3.75%0.29| 2.75x0.55| 2.25%0.29| 1.25+0.29| 0.25+0.29
7h 10+0 10+0 100 | 6.25+0.29 4.25+0.29| 3.75%+0.29| 2.75+0.55| 2.25+#0.29| 1.25+0.29| 0.25+0.29
Table 6.Effects of Maneb in adult Artemia Urmiana Mean+SEM)
Concentration(p.p.m
time 100 33 10| 3.3 1 0.38 01 0.083 0.01 0
0.5h 0+0 0+0 0+0 00 0( 0+ 0D 040 00 0(
1h 0+0 0+0 0+0 00| 0+Q 0( 00 0+ 040 04C
2h 0+0 0+0 0+0 00| 0+Q 0( 0+0 0+ 040 04C
6h 0+0 0+0 0+0 0+0 00 0( 00 0D 040 0(
12h 10+0 2+0 0+0 0+0 0+0 0£0 00 0( 00 0D
24h 10+0 610 0.25+0.29 0+0 0+0 0+0 0+0 00 00 0(
2d 10+0| 8.25+0.29| 1.75+0.29| 0.75+0.55 0.5+0.33 0.5+0.58 0+0 0+0 0+0 0+0
3d 10+0| 9.25+0.55| 4.25+0.29| 2.75+0.99 1.75+0.73| 1.25+0.29| 0.75+0.55 0.5+0.58 0+0 0+0
4d 100 10+0 60 | 4.75+0.87 3.5+£0.33| 2.25%0.55| 1.75+0.29 1.5+0.33 1+0.47 0+0
5d 100 100 | 7.25+#0.29| 6.25+0.73 4.5+0.33 3+0.47| 2.25%0.29| 1.75+0.29| 1.25x0.55 0+0
6h 10+0 100 8.5+0.33| 7.25+0.55 5.25+£0.29| 3.75+#0.55| 2.75+0.29| 2.25+0.29| 1.75+0.29 0+0
7h 10+0 100 8.5+0.33| 7.25+0.55 5.25+0.29| 3.75+0.55| 2.75+0.29| 2.25+0.29| 1.75+0.29 0+0
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Figure 2. A hyperplasia in epithelial cells of gasic tract. B-infiltration of inflammation cells in gastric tract.
¢- Hyaline Degeneration and necrosis in muscleslppm concentration of carbaril (H&E*250)
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Figure4.Necrosis in ovarian Nurse Cells. G- 10ppmoncentration of Maneb(H&E*250)
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Figure 5. Vacoul formation in neurotic masses. |-derease in globular and exudat II.J— Fluid gadring
and edema between neurotic masses and norolema. ¥spm concentration of Carbaril (H&E*250)

DISCUSSION

Acute toxicity data are abundant for carbamatediisdes with aquatic organisms [10,14] and
our findings were confirmed by previous studies. [Ahother study by Vanhaecke,et al. [5]
confirmed that Adult Artemia are very well suitear long term chronic bioassays.However,
little information is available from histopathologpnducted on Artemia urmiana.The exposure
of aquatic organisms to sublethal concentratiompesticides in their environment may result in
various biochemical, physiological, and histologiedterations in vital tissues [15]. In the
present study,histological lesions were observeddigestive, nervous, reproductive and
musculoskeletal system exposed to carbaryl ancmavianeb exposed Artemia had less severe
lesions in their organs than that of carbaryl eggoA&rtemia. In the Correlation of carbaryl and
maneb concentrations and histopathological changes weak in Artemia urmiana exposed to
sublethal concentrations of these insecticides e .Thxicity of the anticholinesterase
(organophosphorous and carbamate) insecticides daee primarily to the inhibition or
inactivation of acetylcholinesterase (AChE). Thexgaguence of this enzyme inhibition is the
accumulation of acetylcholine (ACh) at effectoresit The protection against acute poisoning
offered by atropine and other cholinergic blockiagents supports this mechanism [13].
Additionally, induced reversal of cholinesterasailotion by chemical compounds, such as
oxime, derivatives, results in alleviation of syt of organophosphorous poisoning.
Generally, the most effective treatment for orgdragphorous intoxication is a combination of
pharmacologic (atropine) and biochemical antidgbegmes) [16].

Previous studies with Artemia larvae have shown $kasitivity to chemicals differed with age.
Usually, older brine shrimp are more sensitive tlgaonger ones. With A. salina larvae 72-h
appears to be one of the more sensitive ages Théfe is no information about the pathological
study of the affect of pesticides on Artemia. Ire thresent study, the significantly greater
sensitivity of the different organs of Artemia &-@ of age was observed for carbaryl, These
results suggest that this age is a better indiczftoarbamate insecticide potency than either the
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24- or 48-h age organisms. The influence of agé.ofirmiana on the toxicity of different
chemicals may be related to the fact that larvakigment is rapid. Other authors have studied
the relative sensitivity to several contaminantsdidferent stages of the life cycle in aquatic
organisms. Sleet and Brendel [18] reported that wédmium and mercury LC50s decreased as
A. salina nauplii aged and developed; whereas azide LC50s did not vary. Puente et al. [19]
showed that Artemia nauplii were very susceptiblotv concentrations of chlorine dioxide, but
the adults were slightly more resistant. Pickeet@l.[20] showed that the sensitivity of 1-, 4-,
and 7-day old fathead minnow, Pimephales promalasé to carbaryl was similar

CONCLUSION

There is an increasing concern about the adverfgetedf the toxic action of some local
agricultural pesticides such as Maneb (Dithane-M&#) Carbaryl (Sevin) in to the ecosystems
of the lake Urmia, toxicological tests on the imstadl and adult Artemia urmiana was
undertaken not only to prevent economic lossesalad to know the right concentration as a
reference in brine shrimp Artemia urmiana. In sumyjtihe acute toxicity of Maneb (Dithane-
M22) and Carbaryl (Sevin) was influenced by ageéest organisms . There was an increase in
toxicity of the two carbamates following longer éapment of A. urmiana. Results of this study
showed the potential of Carbaryl pesticide to cae®us damage of the nervous system of the
Adult Artemia urumiana. On the other hand,Manebtipeies was primarily highly toxic on
instar I-1l larvae.
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