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Abstract

LUKAC Milica, Branka BILBIJA: IMPACT OF SALINITY ON GROWTH FORMS
MORPHOLOGY OF ARTEMIA SALINA (BRANCHIOPODA: ANOSTRACA) [Faculty of
Science, University of Banja Luka, 78000 Banja Luka, Mladena Stojanovica 2 Street]

Artemia salina (Leach, 1819) inhabits mainly salt lakes and is characterized with high
tolerance on salinity variations. We analysed 139 specimen of different growth forms (77 metanauplis
and 62 individuals of later instar form), with the aim to establish the impact of various salt
concentrations on morphometric characteristics. We monitored these parameters: total length (TL),
nauplius eye width (WNE), nauplius eye length (LNE) in metanauplius, and total length (TL),
abdominal length (AL), width of head (WH), diameter of compound eye (DY) and maximal distance
between eyes (DBY) in later instar form. Research is conducted in laboratory conditions, where the
eggs of Artemia salina were cultivated in three various salinity mediums. Physical and chemical
parameters were also monitored (temperature, the concentration of oxygen and oxygen saturation).
Statistical analysis (applying t-test) showed significant differences in decreased and control group
metanauplius forms for TL and LNE, and for later instar form those were WH and DY (p<0,05).

Key words: Artemia salina, metanauplius, later instar, salinity, morphometric characteristics

Caxerak

Artemia salina (Leach, 1819) nactamyje yriaBHOM ciiaHa je3epa W KapaKTepHCTHYHA je TI0
TOME IITa MOXE Ja TOJIepWIle BEJHKEe BapujalMje cajluHuTeTra. AHamusupaHe cy 139 jeaunke
pa3auuuTHX pa3BojHux ¢opmu (77 MeTaHayminyca u 62 jenuHke GopMe KaCHOI MHCTapa) ca IHJbeM
Ja ce YTBpPIW YTHLAj Pa3IMYUTUX KOHIIEHTpaluja coiu Ha Mopdomerpujcke kapakrepe. [lapamerpu
Koju cy mpahenu koj pa3BojHux Qopmu cy: TotanHa ayxuHa (TL), mmpuHa HayIIMyCOBOT OKa
(WNE), nyxuna HaymiycoBor oka (LNE) kox meranayrmumnyca, kao u toranna ayxxuna (TL), qyxuHa
aonomena (AL), mmpuna rnaBe (WH), nujamerap cnoxenor oka (DY) m makcummanHa mucTaHIa
usmel)y oumjy (DBE) xonm kacHor uHcrapa. VcTpaxkuBame je CIpOBENEHO Y JabopaTOPHjCKUM
ycloBMMa, TIpH 4YeMy cy jaja Bpcre Artemia salina ysrajana y cpeamHaMa ca TpH pa3jidyuTa
canmaureta. Ilpm TomMe cy mpaheHn u (QU3MUYKO-XEMHUjCKM MapaMeTpd BoAe (TeMmepaTypa,
KOHIICHTpaI[Mja KHCEOHUKA U caTypalija kuceonuka). CtaTucTuuka oopasa pesynarara (IpuMjeHoMm t-
TecTa) NoKasaja je 3HayajHa OJICTyama y CMambeHO] U KOHTPOJIHO] TPYIH M TO KO METaHayIuIyca 3a
TL u LWE, u xox xacHor nHctapa 3a WH u DY (p <0,05).
Kbyune pujeun: Artemia salina, Meranaymimyc, KacHH HWHCTap, CaJIWHHTET, MOP(POMETPH)CKH
KapaKTepH
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YBOJI

Bpcre poma Artemia cy HIMpOKO pacmpocTpameHE Ha CBUM KOHTHHCHTHMA OCHM
AnrapkTuka. Hacramyjy cnana jesepa, Heka jesepa (Kacmmjcko jezepo), kameHuTe obane
(jyxno ox Can ®dpaHnucka), Mambe BOACHE MOBPIIMHE ca OMJIO KOJHUM CaApIKajeM COJIM Kao
mTo je MehymiaHnHCKH mycTubCKU peruoH (3amagau auo CAJl), ciane MouBape y OJIM3HHH
obanme kao m Bjemrauke cosane mupom cBujeta (Grzimek, 1972; Pennak, 1989). Kao u
MHOI'€ BPCTE BOJICHHX PAaKOBa CIaJajy y €ypOXajHHE OpPraHu3MeE Tj. UMajy IIUPOK CIIEKTap
TOJICpaHIIMje Ha pa3IMuuTe KOHIEHTpauuje caauHuTeTa. /[la OM TO MOCTUTIM KOpHUCTE
OCMOpETyJIaTOPHE MEXaHU3Me KOju omoryhaBajy joHCkH OanmaHc u3Mel)y MpoOTOKa joHa W3
CHOJhAIllbe CPEINHE U HBUXoBe xeMonuMmde. 3axBajbyjyhu Tome ce 00e30jehyje ontumanna
JOHCKa perynanuja u 6ospa croma pacta (Abatzopoulous et al., 2002a). IIpeacraBaumm poaa
Artemia cy jenHU OJ PHjETKUX OpraHM3ama KOju Cy aJalnTHpPaHd Ja MIPEKUBE Yy BeoMma
Pa3IUYUTAM JKUBOTHHM yciaoBuMa. Mory mnpexuBjetn y camuaurety ox  10g/l
(Anatzopoulous et al., 2006 a,b) mo 340g/l (Post et Youssef, 1977). HekoIHMKO HBHXOBHX
KapaKTepUCTHUKA UX YHHU HJICATHUM 32 YIIOTpeOy y aKBaKyJITypH, a TO Cy: IPUJIAroIJbUBU Ha
pa3IinyuTe CPEANHCKE YCIIOBE, HECEICKTHBHH NPU M300py XpaHEe H CIIOCOOHH Ja PacTy y
BEOMa BEJHMKUM TyCTHHama momyianuje. Taxole, WMajy BHCOKY HYTPHUTHUBHY BpPHjEIHOCT,
e(UKaCHOCT KOHBEp3Hje, KpaTKO TECHEPAalHjCKO BpHjeMe, BHCOKY CTONY (QEeKyHIUTETa MU
3HAaTHO Jyr >KMBOTHU Bujek (Soundarapandian et Saravanakumar, 2009). Jemna on
HAJIO3HATH]UX BPCTa OBOT poja je Artemia salina Koja ce cMmarpa >KMBUM (POCHIIOM jep ce
HUje OuTHU]e MUjemana nocsbenmpux 100 MunoHa roauHa (Zikié i sar., 2012).

[lws oBOor wHcTpaxuBama je Ja ce YTBpAM Ja JU cToma pacTta oapeheHux
MopdomeTpujckux — KapakTepuctuka — Artemia  salina  oaroBapa  crnenupuuHEM
KOHIIEHTpalljaMa CaJMHUTETa y JIabOpaToOpUjCKUM YciioBUMA. J[oOujeHu pe3ynraT Mory
OUTH KOPUCHHU 3a NMOTEHIM]aJIHU y3r0j U yNoTpeOy Y akBaKyITYpPH U aKBapUCTHUIIH.

MATEPUJAJI U METOJE

3a u3Boheme OBOT EKCIIEPUMEHTA KOPHIITEHA CY jaja jenuHku Artemia salina (Artemia
salina eggs profi, npousBohaua Dajana pet S.r.o., Penyboimka Yemnika) (Slika 1a). ITo 19 jaja
HaBEeJICHE BPCTE CTaBJHEHO j& y TPH CTAKJIICHE MOCYJe ca Pa3IUUYMTOM KOHILIEHTPALIUjOM COIIH
(10g/1, 35g/1 u 60 g/l) y % | Bome (,,Vivia“ npousBohaua Butunka AJl Ko3znyk-3BOpHUK).
Kopurrena je co npoussohaua ,,SO KOMERC PLUS* D.O.O. bamwa Jlyka, koja cagpxu 98-
99.8% uncror NaCl-a. KonnunHa npucyTHUX XeMHJCKUX eneMeHara y Boau (mg/l), mpema
JeKnapanuju Ha ,,Vivia“ nakosamy je: Na* 0.9, K* 0.5, Ca?* 47.3, Mg** 6.8, HCO* 256.2, CI
<5.0, SO42' 11.5. Boaa y cBuM Tocy/1aMa je aeprucaHa TOKOM YHTaBOT eKCIIepUMEHTa TOMOhy
nymiie 3a kuceonuk (Champion aquarium air pump, 220-240 V, 50-60 Hz). Csaku aau cy, y
csuM nocynama, momohy HACH HQ30d flexi mjepenn cibenehu mapamerpu: Temmeparypa
BoJe, KoHIeHTpanuja O, u carypanuja Oz, y3 HaloOMEHY J1a c€ KOMIUIETaH EKCIIEPUMET
U3BOJIMO Ha COOHOj TeMIlepaTypH Ba3jayxa. JelnumHke Cy XpameHe airom poaa Spiriulina y
obimky tabnera (Spirulina tablets, npousBohaua Dajana pet s.r.o., Pemy0Onuka Yemnika) (Slika
16), mpu yeMy ce y CBaKy CTakJeHy MOCYJy HAaKOH II0jaBJbUBama JapBH HAYIUIHYC,
ybanuBano 1/8 tabnere (oxo 0,11g).
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Cauka 1. Komeprujanno nakosatbe jaja Artemia salina (a) u anre poza Spirulina (6)

On 5-12. mana o modYeTka eKCIEPUMEHTa U3 MOCy/e je moMohy murere y3umano 10-
aK JeJMHKH IpU YeMY Cy UCTe ojJlaraHe y kuBere u ¢pukcupane 96% eranosnom. Hakon Tora,
dopmupana je 6aza poTomoKyMeHaTa, Tako IITO je CBaka jeAMHKa (oTtorpaducana nomohy
crepeomukpockona Leica EZ4D. IlpumjeHom padyHapckor mporpama Digimizer Image
Analyzer Version 4.1, ananusupane cy ¢dororpaduje opraHusama, Tako LITO Cy MjepeHU
onabpanu kapakrepu, npema Hontoria 1 Amat (1994), uuja je nucra npukazana y Tabenu 1.
[Ipuka3 ucIMTHBaHUX KapakTepa | MoJIoXkKaj peepeHTHUX Tayaka Mmpukas3ad je Ha Ciumm 2.

TaGena 1. Ananusupanu MopdoMeTpujcku KapakTepu pakosa Bpcte Artemia salina 'y
EKCIIEPIMEHTATHUM YCIIOBHMA TIPH PA3IMYUTO] KOHIICHTPAIM]H CATHHUTETA

Pen.op. Kapakrep O3Haka L jZT;?Zg) ?}: Ko Kora

1. Tortanna nyxuHa TL hﬂaszigsynnnyc, Kacuu

2. [[InpuHa HayNIMyCOBOT OKa WNE | matanaymmyc

3. Jy’)xvHa HayTUIMYCOBOT OKa LNE MaTaHAYIUTHYC

4, HyxuHa abnomeHa AL KacHH UHCTap

5. [InprHa raBe WH KacHHU MHCTAp

6. Jujamerap cloxeHor oka DY KacHHU UHCTap

7. MaxkcuMaiHa IucTaHia nMely ounjy DBY KacHH HHCTap
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Cauka 2. MjepeHn KapakTepu U 1ojioxaj peepeHTHHX Tayaka MeTaHayruvca (1) u kacHOT WHcTapa
(2) Bpcte Artemia salina

Usmjepene BpujenHoctHn MOp(HOMETPHjCKHX KapakTepa cy oOpaljeHe cTaTUCTHYKH
(cpemma BpHjeIHOCT, MHUHUMYM, CTaHJapAHa JeBUjanuja, KoeduuujeHt
Bapupama, T-TeCT), MpHMjeHOM cratucTuukor mporpama Microsoft Office Excel 2007,
UHTEpIpETHpaHe U yrnopeheHe ca JOCTYITHUM ToJaliiMa U3 JINTepaType.

MaKCUMYyM,

PE3YJIITATU U JUCKYCHUJA

Tokom u3Bohema ekcrepuMeHTa OUbEXKEHU Cy (PU3MUKO-XEMH]CKH MapaMeTpu BOJE.
VY Tabenu 2. mpuka3aHM Cy HapaMeTpu camMo y JaHMMa MOP(OMETPHjCKH aHAIN3UPaHUX

JeAMHKH.

Tatgesa 2. Du3nHuKO-XEMHjCKH MTapaMETPH BOJIC AHATM3UPAHH Y JaHKMa Mjeperba MOPPOMETPH)CKUX
KapakTepa MeTaHayIUTHyca M KacHOT WHcTapa Bpere Artemia salina

Hatym

20.5.2015.

21.5.2015.

22.5.2015.

23.5.2015.

Camunurer (g/1)
T° Boge ("C)
02 (mgl/l)

03 (%)

10 35 60
22,5 228 226
8,04 7,79 8,26

955 93,2 98,3

10 35 60
219 221 21,7
8,31 787 847

96,8 92,2 98,3

10 35 60
21,3 216 211
8,32 7,87 852

9,1 914 98,0

10 35 60
198 20,2 20,0
439 8,41 8,22

48,2 952 92,6

Tokom excnepumenTa, mpaheHa je W mojaBa pa3BOjHUX (OPMH- MeTaHAYIUIMyca U
KacHOT MHcTapa. Pa3BojHU cTanujyM HAayImInyc je Takohe KOHCTaTOBaH, U TO JAPYror JaHa O
MOYeTKa EKCIIEPUMEHTa y CPEIMHU Ca CMambEeHUM CAJIMHUTETOM, JOK je y Jpyre IBHje
CpeIMHE PErucTpOBaHa HUXOBA IojaBa Tpeher naHa. JeauHke cy y30pKOBaHE TOKOM CelaM
JlaHa eKCIepuMeHTa (01 ’bUXOBE T0jaBe), a aHAJTU3UPaHEe Cy caMO OHE KOJUX je y oapeheHoM
JlaHy eKCIepHMEeHTa OWIO JIOBOJBHO 3a CTAaTHUCTHUKY o0Opamxy mopataka. CTaTHCTHYIKOM
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o0pasioM ce HHCY Morjie OOyXBaTUTH jenIWHKe U3 cpeawHe canumautera 60 g/l, jep cy cBe
JeIMHKE YTUHYIIE Y Pa3BOjHOM CTaUjyMy METaHAYIINyca, IIPHje cCaMor y30pKOBamka U3 CBUX
excnepuMeHTanHux cpenuHa (Tabena 3). Bpoj koHCTaTOBaHMX pa3BOjHUX (POPMH MTPHUKA3aH je
y Tabemu 3. YV cBe TpU EKCIIEPUMEHTAIHE TPyIe, JeIMHKE Cy yrUHYJe NpHUje AOCTH3amba
QJIyJITHOT CTa/IAjyMa.

Tabena 3. bpoj koHCTaTOBaHMX pa3BojHUX (popmu BpcTe Artemia salina mo naHuma y3opkoBama

< bpoj KoHCTaTOBaHNUX jeAMHKH
- £ Camunurer oz 10 g/l Camunurer oz 35 g/l Camunuter oz 60 g/l
E{ é Kacun Kacuu Kacun
g Meranaynnunyc e Meranayminyc e Meranaymnyc e
1 - - 1 - 9 -
2 - - 8 - 10 -
3 12 - 7 - 4 -
4 18 - 24 2 - -
5 19 - 16 6 - -
6 9 12 6 14 - -
7 5 18 1 18 - -

Pesynratu ananmuze Tpu omabpana mopdomerpujcka kKapakTepa 18 MeraHayrumyca
YeTBPTOr JaHa W 19 MeraHayluimyca TETOT JaHa Y30pKOBama jeIWHKH W3 CpPeAWHE ca
CMambEeHUM CAJMHHUTETOM, CY NPEICTaB/LeHH TabeIapHO Kao Cpelba BPUjEIHOCT, MUHIMYM,
MakCUMyM, CTaHAap[Ha JeBHjanuja U KoehunujeHT Bapupama (Tabema 4). YV Ttabenm 5
NPUKa3aHU Cy MCTU MapamMeTpH 3a 24 MeTaHayIuidyca 4eTBpPTOT JaHa U 16 MeTaHaymmyca
HEeTOr JlaHa, Y30PKOBaHMX M3 CpEeIUHE Ca ONTHMAJIHHUM CAIMHUTETOM (KOHTpOJIHA TpyHa).
Cpenmwa BpujeaHOCT 3a mapamerap TL meTor naHa y30pKoBama Yy CPEIMHHU Ca CMambEeHUM
canuHuTeToM M3Hocuiaa je 2,380+0,250 mm, gok je 3a WNE u LNE uznocuna 0,056+0,010
mm u 0,063+0,014 mm. Mctu mapameTpu y KOHTPOJIHO] Ipynu u3Hocwiu cy 2,017+0,200
mm, 0,053+0,006 mm u 0,050+0,008 mm. [Ipema Ben Naceur et al. (2012) koju cy npaTuiau
Mopdoomiky BapujadbminHocT Bpete A. salina y cpennnama ca canmuaurerom of 40-330 g/l,
yrBpheHo je na ce BpujeaHoctu mapamerpa TL cmamyjy ca moBehameMm calMHMTETa, ca
MUHUMAJIHUM OJIcTynamuma. BpujeaHoctn MophoMeTpujCcKUX KapakTepa J00HjeHHX TOKOM
Halller eKCIIepUMEHTa ce JIJeIMMUYHO YKIIalajy y OBaj OICEer Bapupama, ITO je YOUeHO M 3a
ocrane napamerpe. J{o cnmunux pesynrara gouuu cy u EI-Bermawi et al. (2004) xoju HaBoze
Ja je MakcuMyM napamerpa TL JOCTUTHYT y CpeHM ca HajMambUM CATUHUTETOM.

CratucTuuka 3Ha4ajHOCT MOpP(OMETPHjCKMX  KapakTepa pa3BojHe  Qopme
MeTaHayIuInyc BpcTe A. salina y3rajaHux y 1a0OpaTOpHUjCKUM YCIOBHMAa TpOBjepeHa je T-
TECTOM. Y YETBPTOM JjaHy y30pKOBama HHUj€ MOCTOjasla CTAaTUCTUYKU 3HayajHa pasziiuka Mpu
KOMITapalujy jeJMHKH U3 y30pKa ca CMamkeHOM KOHIICHTPAIMjOM COJIM W KOHTPOITHE TpyIe
(p>0,05). Kana je y nmuTamy MeTH JaH y30pKOBarba, Pe3yJITaTH IMOKa3yjy CTATUCTHYKU 3HYajHA
OJICTYyTIala 3a CBE aHAIIM3UpaHe KapakTepe MeTaHaymnyca (p<0,05).
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Taoena 4. BpujenHoctu MOppOMETPHUjCKHX KapakTepa MeTaHayminyca Bpcre Artemia salina us
CpeIuHE ca CMarmbeHOM KOIIEHTPAIIH]jOM COJH (BPHj€IHOCTH Cy H3paXeHe y mm)

Canmuurer 20.5.2015. 21.5.2015.
109/l TL WNE LNE TL WNE LNE
MIN 1.521 0.041 0.044 2.025 0.042 0.038
MAX 2.284 0.072 0.074 2.880 0.076 0.099
AV 1.864 0.055 0.059 2.380 0.056 0.063
SD 0.254 0.008 0.009 0.250 0.010 0.014
KV 0.136 0.137 0.154 0.105 0.181 0.227

Taodena 5. BpujenHoctn MoppOMETpHUjCKHX KapakTepa MeTaHaymnyca Bpere Artemia salina us
CpeauHe ca ONTUMAITHOM (KOHTPOJIa) KOLEHTPAIHjOM COJHM (BPHjeIHOCTH Cy U3pakeHEe Y mm)

Canmaurer 20.5.2015. 21.5.2015.
354/l TL WNE LNE TL WNE LNE
MIN 0.945 0.040 0.042 1.791 0.042 0.037
MAX 2481 0.062 0.080 2.625 0.063 0.072
AV 2.002 0.052 0.055 2.207 0.053 0.050
SD 0.339 0.005 0.009 0.200 0.006 0.008
KV 0.169 0.105 0.164 0.090 0.111 0.160

3a pa3BOJHM CTaJUjyM KacHOI HHCTapa AaHAJU3UPAHO j€ MeT MOPPOMETPH)CKUX
KapakTepa. Mjepema Cy HM3BpLICHa Ha 12 jeIUHKHM KAaCHOI MHCTapa KOjU Cy Y30pPKOBaHU
HIECTOr JaHa U 18 KOju Cy y30pKOBaHH CEIMOT JIaHa U3 CPEIMHE Ca CMAalkEHUM CATMHUTETOM
(Tabena 6). Y Tabenu 7 mpukasaHd cy MCTHU MapaMeTpu 3a 14 jeAMHKM KacHOI MHCTapa
Y30pKOBaHMX MIECTOT JaHa U 18 y30pKOBAaHUX CEIMOI JaHAa W3 CpPEIMHE ca ONTUMaHUM
CIMHUTETOM (KOHTPOJIHA TPYTIa).

Kon pa3Bojue ¢opme kacHu wmHcTap mapamerap WH y cpenunHu ca cMameHHM
CAJIMHUTETOM IIECTOT JaHa y3opkoBama y3Hocuo je 0,196+£0,016 mm, a DY 0,059+0,012
mm, a ceamor naxa 0,226+0,059 mm u 0,065+0,015 mm. ¥ KOHTpOJIHOj TPyNH LIECTH TaH
UCTH TapameTpu cy umanu cibenehe Bpujennoctu: 0,167+0,013 mm u 0,069+0,008 mm; a
ceamor nmana: 0,186+0,036 mm u 0,088+0,015 mm.

Bpujennoct nmapamerpa WH omana ca nmosehamem caiavHUTETa, IUTO je Cay4aj U Y
uctpaxuBamwy Triantaphyllidis et al. (1995), raje cy BpujemHOCTH 3a agyiTe Y HajMamoj
KoHIeHTpanuju comu (35 g/l) m3nocmna 1,56+0,09 mm, a y Hajsehoj 0,67£0,16 mm.

HcnuTtuBame yTulaja canuHuTera Ha Mopdomerpujcke napamerpe (TL, AL, WH, DY
u DBY) cniposenu cy u Ben Naceur et al. (2012) u 3a0usbexuiy HajBHILIE BPUJEIHOCTH CBUX
y CpeIuHH ca HajMambuM canuHuTeToM (54 g/l) a HajHMKE y CpPEIWHHM ca HAjBUIIUM
canuauTeToM (265 g/l). Tennennuja onagama BpUjEAHOCTH MOPPOMETPHjCKUX Hapamerapa
ca noBehameM CaJIMHUTETA je 3a0MJbEeXKEeHA KOJl aIyITHUX CTaaujyMa U MY’KjaKa M >KCHKH.
Hamma ncniutuBama pa3BojHUX (pOpMHU TOKa3aja Cy UCTY TCHACHIIN]Y.
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Tabena 6. Bpujennoctn MoppoMeTpujcKHX KapakTepa KacHOT HHCTapa Bpcere Artemia salina us
CpeIrHE ca CMarmbeHOM KOIIEHTPAIINjOM COJX (BPHj€OHOCTH Cy H3paXXKeHe y mm)

CanuHuTeT 22.5.2015. 23.5.2015.

104/l TL | AL | wH | DY | DBY | TL AL | wH | by | pBy

MIN 2446 0.744 0.170 0.039 0335 | 2674 0960 0.156 0.038 0.336
MAX 3.064 1059 0.217 0.082 0.404 | 4929 1928 0381 0.092 0.671
AV 2808 0876 0.196 0.059 0.368 | 3.537 1.351 0.226 0.065 0.449
SD 0.233 0.103 0.016 0.012 0.023 | 0.629 0.326 0.059 0.015 0.097
KV 0.083 0.117 0.082 0.195 0.063 | 0.178 0.241 0.262 0.236 0.217

Ta6ena 7. Bpujennoctu MophoMeTpHjCKUX KapakTepa KacHOT WHcTapa Bpcte Artemia salina us
CpeauHe ca ONTUMAITHOM (KOHTPOJIa) KOLEHTPAIHjOM COMH (BPHjeIHOCTH Cy U3paKeHEe Y mm)

T 22.5.2015. 23.5.2015.

359/l . | AL | wH | DY | DBY | TL AL | wH | by | pBy

MIN 2.607 0.713 0.150 0.057 0.317 | 2752 0.866 0.139 0.066 0.359
MAX 3412 1172 0.193 0.084 0.442 | 4250 1.667 0.266 0.126 0.586
AV 2.981 0.935 0.167 0.069 0.384 | 3.500 1.267 0.186 0.088 0.441
SD 0.275 0.139 0.013 0.008 0.034 | 0.390 0.197 0.036 0.015 0.065
KV 0.092 0.148 0.078 0.113 0.088 | 0.111 0.15 0.191 0.176 0.146

Kon pasBojue ¢opme kacHOr HMHcTapa, T-TECT je MOKa3a0 CTAaTUCTUYKU 3HAYajHY

pasnuky, u To kox napamerapa WH u DY, y o0a nana yzopkoBama (p<0,05).

ITpema Amat (utupano y Rodriguez-Almaraz et al., 2006) caauHUTET je HajBaXHUjH
(akrop koju ytiue Ha MopdomeTrpujcke KapaktepucTuke Artemia. Amat et al. u Naegel i
Rodriguez cy xoncratoBanu maa y BeheMm calMHUTETy jeauHKe Artemia umajy Mambe
BpHUjeiHOCTH MOphoMeTpHjckuX mapamerapa (uutupano y Rodriguez-Almaraz et al., 2006),
HITO C€ MOayJapa ca pe3ylTaTHMa Haller MCTpakuBamba. MakcuMaliHa BEJIMYMHA aTyJITHUX
dbopmu je 3abmibexxena y Mopckoj Boau (34-55 g/1), a munumanna y cinarkoj Boau (0,2-0,4 g/l)
nokaszajia Cy HCTpakuBama Koja cy crpoBenu Soundarapandian u Saravanakumar (2009).
Mehytum, kaaa cy y nuTamy pa3BojHe ¢popMe HayIUIMyC U MeTaHAyIUInycC Bpcre A. urmiana,
HajBeha BenuunHa JOCTUTHYTA je y canuHuTety 25 g/l, a Hajmama y 45 g/l (Asem u Rastegar-
Pouyani, 2010), mro ogroBapa HalMM pe3yiaTaTUMa.
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Munuua Jlykau, bpanka bunbuja

3AK/bYYAK

Jenunke Artemia salina y3rajane cy y cpenuHama ca TpU Pa3IMYMTE BPH]jCIHOCTH
canmuuutera (10g/1, 35g/1 u 60 g/l).

AHanm3upana cy Tpu MophOMETpHjCcKa KapakTepa pa3BojHe (popMe MaTeHAYIUIHYC H
et MOpPOMETPHjCKUX KapaKTepa pa3BojHEe (GopMe KaCHU MHCTAp.

Hobujene BpujeqHOCTH MOP(POMETPHJCKUX KapaKTepa c€ jeIMMHYHO YKJIamnajy y
MO3HATH OIICET BapHUjaOMITHOCTH J0CAAIIBUX HCTPAKUBamba (Pa3BojHUX (HOPMH U a1yJITa).

CraTHCTHYKH 3Ha4yajHa OJCTYyNama 3a0MUJbeKEeHA Cy KOJ CBUX IapaMeTrapa y MeToM
JaHy y30pKOBama pPa3BOJHOT cTaaujyma MetaHayrianyc (p<0,05).

Kon pasBojue ¢dopme KacHM WHCTap, CTATUCTHYKH 3HAYajHA OJCTYyNama Cy
3abusbexxeHa ko nmapamerapa WH u DY y mectom u cenmom many yzopkoBama (p<0,05).

[Tpumjehena je TeHaeHNM]a onaiamkba BPHjeIHOCTH MOP(HOMETPHjCKHX MapaMeTrapa ca
noBehambeM CaTMHUTETA.
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