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Abstract:

The object of the present study was to investigate the interspecific shelter
competition between the narrow-clawed crayfish Astacus leptodactylus Esch. and
the freshwater river crab Potamon ibericum (Bieberstein) depending on sex and body
weight in laboratory conditions. The experiment was carried out with 60 narrow-
clawed crayfish and 60 freshwater river crab. The investigation shows that river crab
Potamon ibericum (Bieberstein) is more aggressive and strength than  A.
leptodactylus Esch. and the shelters are occupied mainly by the narrow-clawed
crayfish independence of the sex and body weight of both species.

Key words: narrow-clawed crayfish, freshwater crab, competition, shelters,
weight, sex.

BbBE/IEHUE

JKuBOTHT HaA CHAAKOBOJHUTE Ppalyd B MpUpPoOJATa € TICHO CBBP3aH C
HAMHUPAHETO HA MOJXOJAIINA YKPUTHS, KOUTO UM CIIyXKaT 3a yOeXHulla OT Pa3juyHu
Bparose, 0COOEHO MO BpeMe Ha TUHEEHETO. MHOr0 4eCTO 3a€MaHETO UM € CBBP3aHO C
Bb3HUKBAHETO HA OMNPEICICHH KOHKYPEHTHH BBTPEBUIOBA WM MEKIYyBUIOBU
B3aMMOOTHOILICHHS, KOUTO ca OOEKT Ha W3CIEABAHE OT CTPaHA HAa MHOTO aBTOPH
(BLANK and FIGLER, 1996; PEEKE et al., 1995; RANTA and LINDSTROM, 1993
u 1p.). OnpeneneHo BIUSHUE BBHPXY 3a€MAHETO HA YKPUTHITA B €QHA WM JIpyra
CTEIEH OKa3BaT Macara M Ioja Ha KOHKYPUPALIUTE C€ UHAUBUIMN, KOETO € TOKA3aHO
npu npasute paiu. [lomobGeH  poa u3chaenBaHUS 32 KOHKYPEHTHUTE
B3aUMOOTHOIIICHUS MEXKY PA3IMUHU BUJOBE MPaBU pally WX 32 UHJIMBUAN OT €UH
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W chIM BUA ca nposexkaann ot 3AMKOB et al., (2001); 3AMKOB et al., (2004);
FIGLER et al., (1999); VORBURGER and RIBI, (1999) u np.

Cnopen BECHEV (2004) ), koiito ce 60a3upa Ha TaKOCHOMHUYHATA KOHIISIIIIUS
Ha BRANDIS et all.,, (2000), B bbarapus ce cpeia camMmo €AUH BUJI OT KPUBUTE
peunu pauu - Potamon ibericum (Bieberstein), cbo0aBan karo Potamon fluviatilis
(Herbst) ot paznuunm apTopu (BYJII'YPKOB, 1961; CbBYEB u CTAHUMHWPOBA,
1988; bEUEB, 2000; BECHEV, 2004). B bbeiarapusa HaxoauinaTa Ha KpUBHS PEUCH
pak W Te3W HA e3epHUA pak Astacus leptodactylus Esch. B ompeneneHu paioHu ce
MPUMIOKPUBAT, KOETO € MPENOCTABKA 32 Bb3HUKBAHETO HA KOHKYPEHTHU OTHOIIEHUA
npu 3aemaneTo Ha ykputusi. BARBARESI and GHIRARDI (1997), kouto uscnensar
KOHKYPEHTHUTE OTHOIIEHUA Mexay Potamon fluviatilis (Herbst) u Austropotamobius
pallipes (Faxon) cuuTar, ue KpUBUS PEUYECH PAK CE OTIMYABA C rOJisiMa arpeCUBHOCT U
TOM H3TJIacBa BTOPHS BHJA OT €CTeCTBeHHs My apeai. OT Ta3u TJieAHA TOuKa
M3YUYaBAHETO HA MEXAYBHJOBETE OTHOIICHUS MEXAY TO3UM BHA U JIPYrH
MPEJCTABUTEIIA HA CJIAJIKOBOJAHUTE MPABU Pally MPEACTABIIABA ONPEACIICH UHTEPEC.

W3cneaBanus 3a KOHKYPEHTHUTE OTHOIICHHWS MPH 3a€MAHETO HA YKPUTHS
MEXIy e3epHus pak Astacus leptodactylus Esch. m peunms kpus pak Potamon
ibericum JWNCBAT, KOETO € OCHOBHATa MPUYMHA 32 MPOBEKIAHETO HA HACTOAIIOTO
W3CIIEIBAHE.

MATEPUAJI U METOAU

ExcriepumenTuTe ca mpoBeAcHW B 15 JUTPOBHM akBapuyMW TPHU HEMPOTOUYCH
peKUM, TEMIEpATYpa HA BOJATA 22-24° C 1 konMuecTBO HA Pa3TBOPEHUA KUCIOPOJ
ot 4.8 10 6.0 mg/l'l. 3a yKpUTHS ca U3MOJI3BAaHN HEMOABMKHO 3aKkpeneHu PVC tpbou
¢ apkuHa 80 mm u guamMerbp Ha oTBopa 45 mm. BbB BCEKM akBapuym C
MOHTUPAHO €JHO YKPUTHUE ca MyCKAaHW €JHOBPEMEHHO MPEABAPUTEIIHO MOAOPAHUTE U
MPUTETJICHN €K3EMIUIAPH OT CBhOTBETHATa JBOWKa. [lo3wimsaTa Ha WHAWBUAWTE
CIIPAMO YKPHUTHATA € OTUMTaHa mpe3 clieaHuTe uutepsanu: 5, 10, 15, 30, 60, 120,
240, 1200, 1440 min, KOUTO ca CLOOPaA3eHU C HamaJigBallaTa JABUTaTeIHA AKTUBHOCT
Ha YyyacTBaIUTe B eKcnepuMeHTa pair. OOIoTO BpeMeTpacHe Ha BCEKH OT
Bapuanture € 1440 min (24 h).

3a yuacTue B ekcniepuMenTa ca m3noiseanu 120 O6pos 3apasu pary (60 kpuBH
u 60 esepum), mo 30 mHaUBMIA OT BCeku moil. EkcnepuMenTtupanu ca ciemnaure 12
BAPHAHTA, KaTO BCEKH OT TAX € mpoBeaeH ¢ 10 nBoiiku:

I. rpyna: EqnakBu mo moJ1 paum ¢ pasjinyHa maca.

BapmanT 1: )xerckn manpk kpuB (fSp) pak u xeHCckr rojisim e3epe (fla) pak.

BapwanT 2: xxerncku rossm kpuB (flp) pak m sxxeHckn Manbk e3epeH (fsa) pak.

BapwuanT 3: MBxKH (m) MaTbK KpUB (MSP) paKk ¥ MBKKH TojisaM e3epeH (mla)
pakK.

BapwuanTt 4: MmBxku Tosam kpuB (mlp) pak ¥ MBKKH MaTbK €3¢peH (msa) pax.

II rpyna: Pa3zjauyHu nmo moJs1i pauu ¢ pa3jiuyHa Maca.

BapwanT 5: )xeHcku Mabk KpuB (fsp) pak u MbKKH oM e€3epeH (mla) pak.

BapwanT 6: )xercku rossm kpuB (flp) pak 1 MbxKH MaJTbK €3€peH (msa) pak.

BapwuaHnT 7:MBxKH TOSIAM KpuB pak (mlp) v eHCKH MalTbk e3epeH (fsa) pak.
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BapuaHT 8: MBXKH MaTbK KPUB pak (msp) u keHCKH rojiaM e3epeH (fla) pak.

III rpyna: Pauu ¢ eqnakBa maca.

BapuaHT 9: MBXKKH KpUB pak (Mp) U MBKKH €3epeH (ma) pak

BapwmanT 10: MBxku KpuB (mp) pak v )KeHCKH e3epeH (fa) pak

BapwanTt 11: sxencku kpuB (fp) pak 1 MBKKH €3epeH (ma) pak

BapwmanT 12: sxencku kpuB (fp) pak u skeHCKH e3epeH (fa) pak

MaxkcumalniHaTa Maca Ha ydacTBalllUTE B OMUTWUTE KPWUBHM pamu € 25.7 g, a
munumanHata 11.8 g, 3a e3epHuTE palM JaHHUTE ca ChOTBETHO 25.7 gu 13.7 g.

CpennuTe Terjia Ha palUMTe ydacTBAA B CKCIEPUMEHTA TO BapHaHTH ca
MoCOYeHH B Tabmuua 1.

PE3VJIITATHU

Kpatinute pesyatatd W MO3UIMUTE HAa PalWdTe NPH TMPUKIIOYBAHETO Ha
€KCIEPUMEHTA Ca MOCOUEHM Ha Tabn.l, a AMHAMUKAaTa HA 3aeMaHE HA YKpUTHATA ca
oTpaseHu Ha Owur.1-12.

ANCKYCUst

[Ipn mepBata ot u3cmenBanuTe Tpynu (Bap.l1-4) pamm BIUSHHETO HA TOJA €
WTHOPUPAHO, KaTo ca (popMupaHu MBOWKH caMO OT MBKKH M CaMO OT >KEHCKH pally.
BnusHue BbpXy 3a€MaHETO Ha YKpPUTHATA MOraT Ja OKa3BaT Macara W BHUAOBaTa
MPUHAJIEAKHOCT HA UHIUBUANTE.

XKeHckurte e3epHUTE paly OT MbPBU BAPUAHT, KOUTO €a C MO-TOJIsSMa Maca, 10
15-rata MuHyTa 3aeMar YETUPU YKPUTHS, JOKATO MBPBUS €K3EMIUISIP OT KEHCKHUTE
KPUBH pally, HABIU3a B TAX eABa Mexay 15-tata u 30-tara MuHyTa. ChOTHOIIEHHUETO
B 10JI3a HA €3€PHUTE palM, OTYETJIMBO MOKA3aHO OILE B HAYAJOTO Ha ONUTA, CE
3ama3Ba 0 HErOBOTO NPHUKIFOYBAHE.

[Tpu BTOPHM BapuaHT, KBAETO >KCHCKUTE KPHUBHM palld ca C MO-TojisiMa Maca,
€3€PHUTE pald CbhIIO CE OPUEHTHPAT MO OBP30 KbM 33aEMAHETO HA YKPUTHS.
OtunTaHeTO Ha KpAaWHWTE PE3YJITaTH CHIO € B TsAxHA moj3a (1:5), kato mpu To3m
BapuaHT 4 yKpUTHUA ca 3a€TU OT CMECEHU JABOMKH.

[To-ronemMuTe MBAKKH €3€pHU palld OT TPETH BApPUAHT 3aeMar Mo-0bp30 U Mo-
rojiiM Opod YKpUTHS B CPAaBHEHHUE C MO-MAJIKUTE MO Maca KpuBW pauu. ChIIOTO ce
OTHACS W 32 YETBHPTH BAPUAHT KbACTO 3a€MAHETO HA MO-TOJAM OpOH YKPUTHUA OT
€3€PHUTE PALM € 3HAUUTETHO MO CHIIHO U3PA3EHO.

[Ipu BcuMukKM OT pasrjeJaHuTe AOTYK BApUAHTH BUAOBAaTa MPUHAMJICKHOCT
OKa3Ba HAW-roJIsIMO BJIMSTHUE MPU 3a€MAHETO HA YKPUTHATA, 10KATO Macara HE BIIUsE
JUPEKTHO BBPXY 3a€MaHETO Ha yOexkumara. E3epHuTe pauu HE3aBHCHMMO OT Macara
CU C€ OPUEHTHUpAT MO-O0bP30 KbM 3a€MAHETO UM M C€ 3aJbpKaT B TAX A0 Kpas Ha
OMUTHUA MEPUOI.

[Ipu BTOpaTa M3cneaBaHa rpyna — pauy ¢ pasaudeH noiu (Bap.5-8), Hail-ronsma
pasniuka B Opos HA 3a€TUTE YKPUTHUS € TOJYYEH MPH METH BAPUAHT, KbACTO
(hopMupaHnTE TBOWKH Ca OT >KCHCKH MAaJIKM KPUBW palld U JKCHCKH TOJIEMU €3CPHH
pauu. J[BajgeceT M 4eTHUpHU yaca Cjej 3ajJaraHeTo UM B aKBapUyMHUTE 9 yKpUTHsA ca
3a€TH OT €3€PHUTE palli U caMO €AHO OT KpuBuTe. [Ipu 1IeCTH BapuaHT OTHOBO
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€3CPHUTE Palll C€ OPUCHTHUPAT MO-ObP30 KbM YKPUTHUATA, KATO B KpPask HA OMUTHUTE TE
OKynupaT 7 OT TAX CPEILY HATO €THO OT KPUBUTE Pally.

[Ipu ceamu BapuaHT €3€pHUTE pald A0 MeTara MHUHYTAa ca OKynupaiu 3
YKPUTHS, a KPUBUTE 2, e KOETo A0 15 —TaTta MUHYTa MbPBUTE OKYNMUPAT OLIE JABE
YKPUTHS, a KPUBUTE CE€ OTTEIJIAT OT TAX. B kpas Ha onuTa 7 OT yKpUTHATA C€ 3aeMaT
OT €3€PHUTE Palld U HATO €THO OT KpUBUTE. Tpu ABONKH 3aeMaT CbBMECTHH YKPHUTH.

Haii-u3paBHenu ca pesynrtatute npu ocMu BapuaHT. [lpu Hero ce 3adens3Ba
MOBUIIICHA MbPBOHAYAJIHA AKTUBHOCT MPH 3a€MAHETO HA YKPUTHUATA OT CTpaHA Ha
esepuute panu /10-ta munyta mpu 5 ot nBoiikmre, 240-ta MmHyTA TIpU 7 OT
JIBOWKHTE), Clie KOETO ce 3abensi3Ba OTHOCHTENIEH MApUTET IO OTHOIICHWE Ha
3aeMaHaTa MO3UIUA-YKPUTHATA Ca 3a€TU OT 3 €3¢pHU U 3 KPUBU palld, Kato 2 OT
JIBOWKHUTE Ca BbH U 2 Ca BBTPE B YKPUTHSATA.

[Tpu tazm rpyma excrnepumentu (V-VIII BapmanT) BnmstHUETO HaA BUAOBaTa
MPUHAUIEKHOCT ChHIIO MMA PEHIABAINO 3HAUCHUE MPHU 3aEMAHETO HA YKPUTHSATA
(m3xmmouenue VIII-mMu BapuanT).

[Tpu Tperata ot m3cnenaante rpynu ([X-XI1 BapuaHT) — pary ¢ IpaKTHIESCKH
€/HAaKBAa Maca NPU €JHAKBB W PA3JIMUEH MOJ HA JIBOWKHUTE, PE3yJTaTUTE MOKA3BaT
3HAQUUTEJIHO MPEIMMCTHO MPHU 3a€MAHETO HA YKPUTHUA OT CTPaHa Ha €3epHUTE paiu. B
paMKUTE Ha HW3CJE€ABAaHATa Trpyna TMoJla HE OKa3Ba HUKAKBO BJIMSHHUE MpH
KOHKYPHPAHETO HAa YKPUTHS, pelliaBalla € CbhIIO BUAOBATA MPUHAIJIEIKHOCT Ha
WHJIUBUUTE.

AHaIM3bT HA TOJIYYEHHTE PpE3yJITaTH TOKa3Ba, Y€ TMPU BCUYKH OT
€KCIEPUMEHTUPAHUTE BAPUAHTHM MacaTa W MOJjla HE OKAa3BaT CBIIECTBEHO BIIUAHHE
MPU 3a€MAHETO Ha ykpuths. Hali-Ba)kHO 3HAUEHWE MPU KOHKYPUPAHETO 34 YKPUTHUA
¥MMa BHUJOBaTa MPUHAMJICKHOCT HA MUHAUBUAUTE. [Ipy BCHUKM BapUaHTH €3EPHUTE
paly T'M 3aeMar no-0spp30 U ¢e 3aAbpKaT MO-AbAr0 BpeMe B TaX. [IpuunHaTa 3a ToBa
BEPOSATHO € JTOMUHHUPAIIOTO MOJO0KECHUE HAa KPUBUS PaK HAJ €3€PHUSA U MO-rojisiMara
My arpecMBHOCT, KOATO € J0Ka3aHa MpPH KOHKYPEHTHUTE OTHOUIEHUS MEXIY
Potamon  fluviatilis n Austropotamobius pallipes (Faxon), koito momobHO Ha
e3epHus pak e mpeacrasuren Ha mpasuTe pan (BARBARESI et GHIRARDI, 1997).
HNHtepec mnpencrapiagBaT pe3ysiTaTUTE MPU OCMHA BApUAHT M YCTAHOBECHUS MpH
MPUKJIFOUBAHE HA OMUTA OTHOCUTEIHUA mapuTeT. OO0ACHEHUE HA MOJYUYCHUTE JAHHU
JI0 U3BECTHA CTEMEH MOTarT Ja C€ ThPCAT B MO-TojiAMaTa Maca Ha €3€pHUTE paly,
KOWUTO CE€ MPOTHUBOIMOCTABAT HA JOMUHUPAIIOTO MOJIOKEHUE U arpeCUBHOCTTA HA MO-
MAJIKUTE KPUBH PaLH.

3AKJIIOUEHUE

[IpoBeneHoTO NMAGOPATOPHO M3CIIEABAHE BBPXY KOHKYPHPAHETO 33 YKPHUTHUSA
MEXIY KpuBHA peueH pak Potamon ibericum (Bieberstein) u e3epHus pak Astacus
leptodactylus Esch. moka3Ba, We ONMpeAendilo 3HAaYECHHWE TMPH 3a€MAHETO WM HMa
BUIOBATa MPUHAICKHOCT HA WHIWBUIANTE. YKPUTHUATA CE 3a€MaT OT €3CPHUTE paly
HE3aBUCUMO OT Macara W ToJia Ha KOHKYPHpAIUTe C€ WHAWBUAM, KAaTO B TAX TE
THPCAT YOSKHINE OT TO-aTPECUBHUTE PEYHHU KPUBHU Pallyl.
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INVESTIGATION ON SHELTER COMPETITION BETWEEN RIVER CRAB
POTAMON IBERICUM (BIEBERSTEIN) AND NARROW-CLAWED
CRAYFISH ASTACUS LEPTODACTYLUS ESCH.

Angel N. Zaikov

Institute of Fisheries and aquaculture Varna, branch Plovdiv
4003 Plovdiv, 248 “V.Levski” Str.

(Summary)

The object of the present study was to investigate the interspecific shelter
competition between the narrow-clawed crayfish Astacus leptodactylus Esch. and
the freshwater river crab Potamon ibericum depending on sex and body weight in
laboratory conditions. The experiment was carried out with 60 narrow-clawed
crayfish and 60 freshwater river crab. The investigation shows that river crab
Potamon ibericum (Bieberstein) is more aggressive and strength than  A.
leptodactylus Esch. and the shelters are occupied mainly by the narrow-clawed
crayfish independence of the sex and body weight of both species.

31



Awneen 3aiixos

Ta6auua 1. CpenHa Maca ¥ MO3HMLMA HAa PALUMTE MPU OTYUTAHE HA OIUTA.
Table 1. Average body weight and crayfish and crab possition in the end of the experiment

Cpenna 3aemana no3unusi, Opou
Bapuant Bun maca, g Crayfish and crab position, n
Variants Species Average — —
body B JBoiiku B | JIBOWKHU BBH
weight, g | YKPHTHETO | YKDHTHETO | OT yKPUTHETO
Into the Pair into Pair out of
shelter the shelter shelter
1. sapuanm A. leptodactlus 29.0 5
variant P. ibericus 16.5 3 1 1
(fsp) u (fla)
II. BapuanT variant | A. leptodactlus 14.6 5
(flp) u (fsa) P. ibericus 24.6 1 4 0
III. BapuanT A. leptodactlus 25.4 4
variant P. ibericus 13.0 2 3 1
(msp) u (mla)
IV. Bapuant A. leptodactlus 14.4 7
variant P. ibericus 24.7 1 2 0
(mlp) m (msa)
V. Bapuant A. leptodactlus 25.7 9
variant P. ibericus 13.0 0 0 1
(fsp) u (mla)
VI. Bapuant A. leptodactlus 13.9 7
variant P. ibericus 24.3 1 2 0
(flp) m (msa)
VII. Bapuant A. leptodactlus 12.9 7
variant P. ibericus 23.5 0 3 0
(mlp) u (fsa)
VIIIL. Bapuant A. leptodactlus 22.6 3
variant P. ibericus 11.8 3 2 2
(msp) u (fla)
IX. BapuanT A. leptodactlus 18.0 8
variant P. ibericus 18.4 2 0 0
(mp) u (ma)
X. BapHuaHT A. leptodactlus 26.2 8
variant P. ibericus 25.7 1 1 0
(mp) u (fa)
XI. BapuaHT A. leptodactlus 16.8 10
Variant P. ibericus 16.0 0 0 0
(fp) u (ma)
XII. Bapuant A. leptodactlus 23.0 7 1 0
variant P. ibericus 23.5 2
(fp) u (fa)
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®ur.1-12.5poit Ha UHIUBUIUTE B YKPUTHATA IO BAPUAHTH MPE3 OMUTHUS MEPUOJ
Fig.1-12. Specimens number into the shelters during the experimental period in the
separate variants

Jlerenna (legend): m-mexxku (male); f- sxencku (female); 1-romsam (large); s-mampk (small);
a-A leptodactylus; p-P.ibericus; AP+:3aeTu ykputus ot apata Buaa (occupied
shelters by the two species);AP-: nezaetn ykputus (unoccupied shelters)

®ur.1.)XKeHCKN ManbK KPUB peYeH paK M XXeHCKMN FTONIAM e3epeH pak.
Fig.1.Female smallriver crab and female large narrow-clawed crayfish
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®ur.2.)KeHCKN ronamM KPUB peYeH pPaK M XXeHCKN ManbKk e3epeH pak.
Fig.2. Fem ale large river crab and female sm all narrow -clawed crayfish
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PuUr.3.M X KM ManNnbK pevYeH KPUB pPak M MbX KK ronam esepeH pak. Fig.3.
Male small river crab and male large narrow-clawed crayfish
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Pur.4.MBXKN ronam peyeH KPUB pak M MbX KU ManbkK e3epeH pak. Fig.4.
Male large river crab and male sm all narrow -claw ed crayfish
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®ur.5KeHCKN ManbKk peYeH KPUB Pak M MbXKHN TONAM e3epeH pak.
Fig.5.Fem ale sm all river crab and m ale large narrow -claw ed crayfish
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®ur.6. XK eHCKN ronfim KpMB peyYeH Pak U MbXKH ManbK e3epeH pak.
Fig.6.Fem ale large river crab and male sm all narrow -claw ed crayfish
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®ur.7. MbXKY ronsiM KpMB peyeH paK U XXeHCKU Man bk e3epeH pakFig.
7. Male large river crab and female small narrow-clawed crayfish
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®ur.8. MbKKM ManbK KpUB peveH pak U XKeHCKU ronam esepeH 8aeé. Fig.
8. Male small river crab and female large narrow-clawed crayfish
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Pur.9. MbXKKU KpUB peUeH paK U MBbXKKU e3epeH pak.
Fig.9. Male river crab and male narrow-clawed crayfish
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@ur. 10. MbXKKU KpUB peyeH pakK U XXeHCKU e3epeH pak.
Fig.10. Male river crab and female narrow-clawed crayfish.
—0—mp
—o—fa
—&— AP+
—— AP-
5 10 15 30 60 120 180 240 1200 1440
®ur.11. JKeHcKU KpUB peyeH paKk U MbXKU e3epeH pak.
121 Fig. 11. Female river crab and male narrow-clawed crayfish
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®ur.12. XKeHCKU KpUB peyeH paK U XXeHCKU e3epeH pak.
Fig. 12. Female river crab and female narrow-clawed crayfish
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