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AHHOTAIUSA

[Inockuit rpedemok Flexopecten glaber ponticus (Bucquoy, Dautzenberg & Dollfus, 1889),
SBIISTFOLLIMICS. SHAEMUKOM UepHOTro MOpsI, MOKET OBITh OTHECCH K MOTECHIIMAIBHBIM 00BEK-
TaM KyJbTUBHpOBaHHs y OeperoB Kpbeiva. [laHHBIEC TIOCTIEIHUX JIET CBUIETEIBCTBYIOT O BOC-
CTAHOBMTEJBHBIX MPOIECCAaX B MOMyJIsuU rpedemka Ha KpsiMckoM mobepexse. B macco-
BOM KOJIMYECTBE TIPEOCIIOK OCENacT B BBIPOCTHBIE CAJKH C THIAHTCKOM ycTpuien
Crassostrea gigas (Thunberg, 1793), 4To 03BOJISET BRIPAIINBATE €TO B ITOJIBECHON KYJIBType
Onarozapsi IOCTYHOCTH U npoctoTte cOopa. Llens paboThl — U3Y4NTHh CE30HHYIO TUHAMHKY
JIMHEHHOTO U BECOBOTO POCTa YepHOMOpcKoro rpebemrka F. glaber ponticus npu cagkoBoM
BhIpanuBaHuu y 6eperoB Kpeima. BriepBeie npezcTaBieHa MoJielb pocTa, aeKBaTHO OIH-
ChIBAaIOIIasl JIMHEWHBIN pocT MOJUIOckoB. OrpernenieHa JMHEHHas 3aBUCHMOCTH BBICOTHI
PaKoOBUHEI rpeOeIKa OT BO3PACTa U 3KCIIOHEHIIMAIbHAS 3aBUCUMOCTD OOILEro dKHUBOTO Beca
rpedeIIKoB OT BBICOTHI PakoBHHEL [1okazaHO, 4TO MH/IEKCH TOBapHOTO KauecTsa F. glaber
ponticus: BBIXOJ MsIca, MHAEKC KOHIWLUH U TOHAIOCOMATHUECKUN MHIEKC — H3MEHSIOTCS B
3aBUCHMOCTH OT Ce30Ha. MaKCHUMalbHbIC 3HAYECHHUs WHJCKCa KOHIWLMHM W BBIXOJa Msca
OTMEYCHHI B ampelie W COCTaBIsumM coorBeTrcTBeHHO 63.40 m 33.01 %. I'omagocomarnye-
CKHUI MHIEKC YBEIMUUBAIICS C SHBApPsI 10 UIOHB (0T 6.8 1o 13.14 %) 1 yMeHbIIancs ¢ uios
M0 HOSIOpB, YTO CBSA3AHO C MPOIIECCAMH FaMETOTeHE3a U HepecTa MOJUTIOCKOB. JloJist cyxoro
BEIECTBA B MATKHUX TKaHAX cocTaBwia 16.5 %. PekoMeHnoBaHa NpOAOKUTEIBHOCTD BbI-
pamuBanus (2.5-3 roga) u cpoku cOopa TOBApHOU MPOAYKIIHH YSPHOMOPCKOTO rpeder-
Ka KaK MepCIeKTHBHOI0 00beKTa MapuKyJIbTyphL. Jliis cOopa ypoxasi 4epHOMOPCKOTO rpe-
Oelika TOBapHOTO pa3Mepa MOKET ObITh ONTUMAIIbHBIM 3UMHE-BECEHHUH NIEPHOI.

KuaroueBsle ciioBa: rpedemiok, Flexopecten glaber ponticus, MapuKyIbTypa, POCT, HHICKC
KOHJIMIIMH, BBIXOJ Msica, TOHAJI0COMATHYECKUI HHICKC, UepHOe MOpe, IIPOMBICIIOBEIC MOJI-
JFOCKH
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000 HUO «Mapuxynstypa» B. . [IIuHABCKOMY 3a NMPEIOCTABICHHYIO BO3MOXHOCTD
BBIPAIIMBAHKS YEPHOMOPCKOr0 rpederiika Ha MOPCKOi epMe B MOJBECHOM KYJIBTYpe.
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Dynamics of Allometric and Weight Parameters
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Abstract

The scallop Flexopecten glaber ponticus (Bucquoy, Dautzenberg & Dollfus, 1889), which
is endemic to the Black Sea, can be classified as a mollusk species potentially cultivable
in the coastal waters of Crimea. Recent data indicate emerging trends in the scallop popula-
tion recovery off the Crimean coast. The scallop settles in large quantities into nursery cages
together with the giant oyster Crassostrea gigas (Thunberg, 1793), which suggests the scal-
lop can be reared in suspended culture due to its availability and ease of collection.
We studied the seasonal dynamics of allometric growth and weight increase of the Black
Sea scallop F. glaber ponticus during cage farming off the coast of Crimea. For the first
time, a growth model is presented that adequately describes the linear growth of the mol-
lusk. The linear relationship between shell height and age of the scallop and the exponential
relationship between the total live weight and shell height were found. It was shown that
the commercial quality indices of F. glaber ponticus — meat yield, condition index and go-
nadosomatic index — vary with season. The maximum values of the condition index and
meat yield were noted in April, 63.40 and 33.01%, respectively. The gonadosomatic index
increased from January to June (from 6.8 to 13.14%) and decreased from July to Novem-
ber, which trends are associated with the gametogenesis and spawning of the mollusk.
The percentage of dry matter in soft tissues was 16.5%. We propose the cultivation duration
(2.5-3 years) and optimal timing for harvesting marketable Black Sea scallop as a promis-
ing mariculture species. Winter and spring can be the best period for collection of the Black
Sea scallop of marketable size.

Keywords: scallop Flexopecten glaber ponticus, growing, linear growth, condition index,
meat yield, gonadosomatic index, Black Sea, mariculture, commercial mollusks
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AKBaKyIbTypa MOJUTFOCKOB BKJIIOYAaeT OKOJIO 65 3aperuCTpHUpOBaHHBIX BHUJIOB.
B ocHOBHOM 3T0 AByCTBOpYAThIe MOJUIIOCKU (KJIEMMBI, YCTPHIIBI, TPEOCIIKU U MHU-
IMH), KOTOPbIE COCTaBISIOT 89 % MHUPOBOI MPOLYKIHMH MOPCKOH aKBaKyJIBTYPBI,
a 11 % npuxogutcst Ha QUKW TpoMbicen. KpymHeHIIMMU MPOU3BOAUTENSIMA MOP-
CKHX JIByCTBOPUYATBIX MOJIIIOCKOB SIBIISIOTCS A3us m ocoOeHHOo Kutaii, rae Bhipa-
mmBaercs 85 % ot MupoBoro npoussoacTsa [1]. Ha MUpOBOM phIHKE MOpPETIPOAYK-
TOB MOpPCKHE TIpeOCHIKH HapaBHE C JPYTMMH MPOMBICIOBBIMH JBYCTBOPYATHIMH
MOJUTIOCKaMH (MMM ¥ YCTPHIIBI) TIPEICTABISIOT COOOH IEHHBIN nenuKkarec Omaro-
Jlapsi MIPEBOCXOTHBIM BKYCOBBIM Kade€CTBaM W IHTATEIbHBIM CBOWCTBaM. BBICOKO-
KaueCTBEHHBIN OENIOK, TIOJTMHEHACHIIIICHHbIE OMeTa-3 JKUPHBIE KUCIOTHI B OOJBIINX
KOHIICHTPALIUIX, HEOOXOJMMBIE IS YKU3HEIESITEIILHOCTH YeJIOBEeKa, a TaKKe MaKpo-
U MHKPOJJIEMEHTHI (H0f, celeH, KaJdblWi), BATAaMUHBl A U D BHOCAT OCHOBHOM
BKJIaJl B IUTATENbHYIO LIEHHOCTh MOJUTIOCKA [2].

Ha Yeprnom mMope kommepdeckasi 100bIYa W pa3BeIeHNEe ABYCTBOPYATHIX MOJI-
JIIOCKOB HE TIOYYHIIN CTOJIb IIMPOKOTO pa3BUTHSA. [IpoMbIciIoBOe 3HAUEHHE NME-
I0T TOJIBKO MATHh BHAOB MOJUTIOCKOB: Mytilus galloprovincialis (Lamarck, 1819),
Crassostrea gigas (Thunberg, 1793), Chamelea gallina (Linnaeus, 1758), Donax
trunculus (Linnaeus, 1758) u Anadara kagoshimensis (Tokunaga, 1906) [3]. K mo-
TEeHIIMAIFHBIM 00BEKTaM KyJIbTHBHpPOBaHHS y OeperoB KpbiMa MokeT ObITH OTHE-
CeH W IUIOCKUH Tpedemiok Flexopecten glaber ponticus (Bucquoy, Dautzenberg &
Dollfus, 1889), sBnstommiics suaemMukoM YepHoro mopsi. O0uTaeT OH Ha TiTyOuHE
10 30 M Ha MOBEPXHOCTU WIKCTBIX, MIECYAHBIX M PAKyIICYHBIX TPYHTOB, & TaKkKe
Ha ycTpuuHBIX Oankax V. I'pe6emmok MoXkeT BpeMeHHO (PMKCHPOBATHCSA HA PacIio-
JATaroIIUXCs HAJl TPYHTOM TajlIoMax pacTuTenbHocTH. OKpacka pakOBWUH Bapbu-
pyeT OT Oeno¥l MM KEeNTOH M0 KPpacHOW M KOPUYHEBOM, IpaBas CTBOPKa 9acTO
cBeTIiee JieBOH. [|mmHA U BhICOTA PaKOBHHBI — JO 55 MM, mupuHa — 10 13 MM.
o HenaBHEro BpeMEHH YEPHOMOpPCKHI rpebenok Obll BKIoueH B KpacHyto kHu-
ry KpeiMa co cTaTycoM TOABHIA, COKPAIIAIOMErocs B YHCIEHHOCTH 2. OHAKO
JUTEpaTypHble U COOCTBEHHBIE NaHHBIE MOCIEOHHUX JIeT [3, 4] CBHUAETENBCTBYIOT
0 BOCCTaHOBHUTENBHBIX IMpOIleccax B TOMyISAUU Tpedemka y OeperoB Kpseima.
B MaccoBoM konmuecTBe rpeOeniok ocelaeT B BHIPOCTHBIE CaIKH C THTAaHTCKOM
yerpuueit C. gigas, 9TO TpeAnoaracT BO3MOKHOCTh €r0 BBIpAIlMBaHHS B ITO/IBEC-
HOW KYJIBType U3-32a JIOCTYITHOCTH | IIPOCTOTHI cOOpa.

[Ipu cankoBoM BeIpammBanuu F. glaber ponticus B TIEPBBIA TOJ )KU3HU UMEET
OTHOCHTEIHHO BBICOKHH TEMIT pOCTa; K KOHI[y BTOPOTO ToJla OH AOCTHTAN B [UTHHY
okosio 42 MM. Y HanboJiee KPYIHBIX MOJITIOCKOB B BO3pAacTe TPeX JIET BHICOTA pa-
KOBHHBI COCTaBisuia Oomee 55 Mm. [l TpeOEIIKkoB M3 MPUPOAHBIX MOCEICHUH
UYepHoro Mopsi Takoi pasMep Onm3ok K npenensHomy [3]. ToBapHBIME MPUHSTO
cuntath rpedemku F. glaber BricoTOM pakoBUHBI Oonee 50 MM [5]. braromaps BbI-
COKMM TEMIIaM pOCTa 3TOT BHJ SBISIETCS NEPCHEKTUBHBIM I MapUKYIbTYpPbI
YepHOro Mops.

D Crapnamo O. A. Knacc nByctBopuaThie MOJLIKOCKU — Bivalvia // Onpenenurens Gaynst YepHoro u
A3sosckoro mopeit / OtB. pea. B. A. Bonsuunkuii. Kues : Haykosa nymka, 1972. T. 3. C. 178-249.

2 Kpacuas kuura PecryGnuku Kpei : sxxusotabie. Cumbeponoins : APUAJL, 2015. 440 c.
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UepHOMOPCKHIA TPebOeIok — CHHXPOHHBIN TepMadpoaut. ['oHaga NByXIBETHAS:
MYKCKasi YacTh TOHaJbl — KPEMOBOTO LIBETa, )KEHCKasi — OpaHKeBOro IBera. Pas-
MHOaeTcsl B uoHe — urojie. HepecT mopuuonHbii. [1ooBO3penbIMU YepHOMOP-
CKHe TpeOeIIKN CTaHOBSTCS B MEPBBIN TOJ KU3HU [6].

[To manubmM H. Bepuk [6], muockuii rpebemiok F. glaber, BbIpalyuBaeMbIii B Tpo-
muBe YaHakkaye (ceBepHasi YacTh DTEHCKOTO MOpsT), TAKXKE Pa3MHOKACTCS B HMIOHE —
utose. Y rpebemika F. glaber u3 ceBepo-3anajHON 4acTH AJIpPHATHYECKOTO MOPS
OTMEYAroOT JIBa TEpPHOJa HEPECTa: B afpelie — Mae W C UIOHA 10 CEHTAOPH (C MaKCH-
MaJbHBIMH 3HAYCHUSIMH TOHAI0COMATHIECKOTO WHJIEKCA B UIOHE) [S5].

BeipamuBanue F. glaber ponticus y KpeiMckoro nodepexbst YepHoro mMops
HaxOJWTCS Ha HadallbHOM dTalle, MO3TOMY OYEHb Majo JaHHBIX O OMOTEXHUKE
KyJIbTHBUPOBAHUSI JAHHOTO BU/IA M €r0 MUTATENbHBIX CBOMCTBAX.

Llenp pabOTBl COCTOUT B M3YYCHHH CE30HHOW JIMHAMUKU JHHEWHOTO pOCTa,
OTIpe/IeNIEHIH 3aBUCUMOCTH OOIIIETO Beca OT BBICOTHI PaKOBHHBI M OIIEHKH WHAEKCOB
TOBapHOTO KadyectBa (Bbixoxa msca (BM), unnekc konaunuu (MK) u ronagocomaru-
yecknit uHnekc (I'CH1)) uepromopckoro rpebemika F. glaber ponticus ipu cagxoBoM
BBIPALIMBAHWH KaK NEPCIEKTHBHOTO 00BEKTa ISl MAPUKYJIBTYPBIL.

MatepuaJibl 1 METOABI HCCIETOBAHUS

MartepuanoM I UCCIITOBAHNH TIOCITYKIJI CIIaT Tpederika, COOpaHHBIA B BEIPO-
CTHBIX CaJiKax C TMTaHTCKOM ycrpuliei C. gigas, BhIpalliBaeMOi Ha yCTpUYIHOU ep-
Me (BHemHUI peiin CeBactomnoibckon OyxTer: 44°37'13,4" c¢.mr.; 33°30'13,6” B. 1.).
[ocne yero MOJUTIOCKOB AOpAIIMBAIN B MOJIBECHON KyJbType Ha riryOuHe 3—5 M
B Te€4yeHue 2.5 rona.

JuHaMuKy pocta u ompejenenne o0Iero Beca rpedemKkoB pa3Horo Bo3pacra
(ot 0.5 mo 2.5 roxa) u3y4yanu B TeUEHHUE TOja, OTOMpas exeMecsyHo mo 10 3k3.
MOIUTFOCKOB OYHIIIAIA OT OpTraHU3MOB-00pacTaTeeil, MpOMBIBAIH B MOPCKOH BOJIE
M OMpEeeNsiId pa3MepHO-BecoBble xapakrepuctuku [7]. Hmuny (L, MM), BBICOTY
(H, mm), mmpuny (D, MM) pakoBuHH F. glaber ponticus M3mMepsii ¢ MOMOIIBIO
mudposoro mrarreHnupkyist (ILUI[-1 «3y06p») ¢ Touroctsio g0 0.01 mm. OOmmiA
*uBoi Bec rpederika (Wosw, T — OOIIMH BEC ¢ MAaHTUHHOW KUJIKOCTHIO), BEC M-
KuX TKaHeH (Wyix, T), Bec TOHAX (Wron, T) ONMPENEISIIA COTIACHO MeTomuke [7]
Ha 37eKTpoHHBIX Becax (OHAUS) ¢ Tounoctsio A0 0.01 1.

Cyxoil Bec MATKHAX TKaHEW W CyXOW BeC TOHAJ ONPEAEISUIA Ha 3IEKTPOHHBIX
Becax AXIS ANG200C (mo 0.0001 T) mmocite BRICYIIMBAHKS B TEPMOCTATE 10 ITOCTO-
SITHHOTO cyxoro Beca npH Ttemneparype 60 °C B teuenue 48 4. Mnpekcw (%) UK,
BM u I'CH BeicuuThIBamy 1o popmyinam [8]:

UK = cpIpoii Bec MATKHX TKaHe# (T) / Bec cTBopkH (T) - 100;
BM = cripoii Bec MaTKuX TKaHew (T) / 001muii sxxuBoii Bec (1) -100;
I'CH = crIpoii Bec roHax (T) / celpoii Bec Msrkux TkaHew (r) -100.

Copeprxanue Biard B npoOe ONpeAessulM Kak pa3HUIly Beca JI0 U 1OCIe Bbl-
CyLIMBaHMs B TepMmocTare npu TemnepaTtype 60 °C 10 MoCTOSHHOTO Beca U Mpen-
CTaBISUIM B TPOLEHTaX. 30JbHOCTH ONpPENENISUId METOAOM CXKHUIAaHUS 00pa3loB
B MyhensHoit neun « TEMOC-Dkenpecey» npu Temneparype 600 °C B Teuenue 2 1.

3 Official Methods of Analysis of the AOAC International / Edited by W. Horwitz. Gaithersburg,
USA : 2000.
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Cpennue 3Ha4eHHS JTMHEWHBIX W BECOBBIX IAPAMETPOB M JIOBEPUTEIBbHBIC HMHTEP-
BaJIbl OBUIM TIOACYUTAHBI B Iporpamme Excel.

OMIupuYecKre JaHHbIE JIHHEHHOTO POCTa anmpoKCHMHPOBAIIH 110 MOJIEIH PO-
cra bepranangu — ypasaenuto ®opaa — Yondopaa [9, 10]

H,=H.(1-e™),

rne H; — daktudeckuii pazmep ocodu, MM, B BO3pacTe ¢, ToJbl; He, — TEOpETHUECKH
MaKCHMaJibHas BHICOTA PAKOBHHBI, MM; kK — KOHCTaHTa POCTa, TOJl '; € — OCHOBAHHE
HaTypanbHoro norapugma (2.71828...).

Pe3ynbTaThl M 00Cy:KIeHHE

B pesynbrare aHanm3a pa3MepHO-YaCTOTHBIX PACIPENEICEHUH MMOydYeHbl MO-
JanbHBIE pa3Mepbl MOJITFOCKOB B Bo3pacTHbIX rpynmax 0.5-2.0 roaa, koTopsie Obl-
JIM KCTIOJIH30BaHBI ISl COCTABIICHHS MOJICNHN JIMHEHHOTO pocTa. BricoTa pakoBHHEI
craTa rpeberka cpa3sy mocie Meramopdosa muunaoK — 0.3 MM Y. 3Hadenus mapa-
METPOB TaHHOTO ypaBHEHUS HaXOIWIU rpaduuecKuM crocodoMm. s moctpoeHus
rpaduka cpeHue 3HaYCHUS BHICOTHI PAKOBHH rpedelika B Bo3pacTe ¢ OTKJIa bIBa-
7M1 Ha ocu abcmwce, B Bo3pacte ¢ + 1 — Ha ocu opauHat (puc. 1).

JlaHHBIE TOYKHM PACMOJIOXHUIINCH Ha OJHOM MpsMOK. MecTo mepeceveHus! npsi-
MO# ¢ OHMCCEKTPHUCON MPSMOTO YIJIa ONPEACNsIeT TEOPETHUYCCKH MaKCHUMAaJIbHBIN
pasMep ocobu B moceneHun. Ha puc. 1 nuHuA nepecekaer OMCCEKTPUCY HAa YPOBHE
57.0 mM. YToa HaknoHA (o = 26°) TO3BOJISIET OIICHUTH KOHCTAHTY POCTa!

k=—lgtga/lge,

rae tg o — TaHTEHC yrila HaKJIOHA MpsMOM, KoTopsii paBeHn 0.4877, torma
k=-1g 0.4877/0.4343 =-03118/04343 = —0.718. Ilomy4yaeM 3aBUCUMOCTb

80 - H,=57.0-(1 — 713,
1 0.5<¢<2.0.
601 : y
s | ITo sToii (opmysie paccuuTanin
% 40 I TEOPETHUYECKU OXKHIACMbIC CpEJi-
m‘t ] o : HHE 3HAYEHHS BBICOTHI PAKOBHHBI
20 - : rpebemkoB (Tabnua).
1 I dopMysa aneKBaTHO OIMHUCHI-
0 . ; o » BAeT JIMHEHHBIA POCT MOJUIFOCKOB.
0 20 40 60 80

Tak, nns Bo3pacta 1.5 u 2.0 roga
TEOPETUYECKU OXKUJAEMBIE MO-
Puc. 1. I'padbmueckoe ompeneneHue ma- JaJIbHbIE KJIACCHI IOJHOCTHIO COB-
pameTpoB ypasHeHus bepranandu magarT C (l)aKTI/I'{eCKI/IMI/I CpeaHu-

Fig. 1. Graphical determination of param- MH 3HAUYCHHSAMH BBICOTHI PAaKOBH-
eters of the von Bertalanffy growth equation ggJ.

Hf, Mmm

4 3axeamxuna K. A. JluuvHKM JBYCTBOPYATHIX MOJUIIOCKOB — Bivalvia // Ompenenurens dayssi
UYepHoro u Asosckoro mopeii / OtB. pen. B. A. Bonsuunkuit. Kues : HaykoBa gymka. 1972. T. 3.
C. 250-270.
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[Tapametpsl ypaBHeHUs pocta rpedenika Flexopecten glaber ponticus v MOIaJIbHBIE pa3Meph
MOJLTIOCKOB Bo3pacTa ot 0.5 roga 10 2 jer

Parameters of the growth equation for the scallop Flexopecten glaber ponticus and theoreti-
cally expected modal sizes of mollusk specimens aged 0.5-2 years

H; (teopetnuecku H+ i (baxrude-

t, ronusl / ke | oXumaemble), MM

ke e 1-e . CKHE), MM /
t, years H; (theoretically .

H £ i (actual), mm
expected), mm

0.5 0.359 0.698 0.302 17.21 13.71£0.76
1.0 0.718 0.487 0.513 29.24 25.88 £0.67
1.5 1.077 0.341 0.659 37.56 37.96 +0.75
2.0 1.436 0.238 0.762 43.43 42.12+£1.02

IIpumeuanue: +i — TOBEpUTENbHBIN HHTEPBAII, MM.

Note: +i — confidence interval, mm.

3aBUCHMOCTEL CpPEITHET0 3HAYEHHS BBICOTHI PakOBWHHEI (H, MM) rpebemrka
ot Bo3pacta (0.5 > ¢ > 2.5) TakKe ONMUCHIBACTCS JIMHEHHON (DYHKIIMEH C BBICOKHM
3HaueHueM koadduuuenta koppemsiuun (» = 0.9841):

H=19.5141t+4.8472.

I'paduk 3aBHCUMOCTH TIpeACTaBIIEH Ha pUC. 2.

C yBennuyeHHEM BBICOTHI PAKOBHHBI OO BeC rpedelka 3KCIIOHEHIIHATIBHO
yBenmuuuBaics (puc. 3).

Pe3ynpTaTel Hamux KcCCaeNOBaHUI MOKa3ald, YTO 3aBUCHMMOCTH CHIPOIO Beca
MSTKHX TKaHEeW OT OOIIEro >KUBOrO BEca YEPHOMOPCKOTO IpeOeliKa OMHUChIBACTCS
nuHeWHoU QyHkueit (puc. 4).

3HaueHUs BECOBBIX IIOKa3a- 604
teneit (BM, UK u I'CW) F. glaber 50
ponticus SIBISIIOTCS MHAWKATOpa-

MH TOBapHOTO KadecTBa MOJ- =
MmoCcKoB. Becosbie mokazatenn = 301
MOTYT U3MEHSTHCS B 3aBUCUMOCTHU 201
OT Ce30Ha, HAJIMYUSI KOpMa U €ro
JIOCTYITHOCTH, CTaJuid PpenpoayK-
TUBHOTO LKA M SBJSIIOTCSA pe- 0
3yJNBTaTOM CJIOXHOTO B3aHUMOJEH-

0 0.5 1 1.5 2 2.5 3

1, rOabL
CTBHA MEXIy JTUMH (QaKTopamu
[11]. OT; moka3aTenu OTpakaroT Puc. 2. Jlunammka pocra rpebernka
9KO(H3HOIOTHUECKHE OCOOEHHO- Flexopecten glaber ponticus nipu cakoBOM
CTH MOJUTIOCKOB (IIPOLIECCHI rame- BRIpALINBAHIH
TOreHe3a W MeTaboJI3Ma) U uMe- Fig. 2. Dynamics of growth of the scallop
10T 0O0JIBIIOE 3HAUCHHUE MpHU cOOpe Flexopecten glaber ponticus during cage
TOBapHOU MPOIYKLUH. farming
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OT BBICOTHI PAKOBHHBI 4epHOMOpPCKOTO rpebdenika Flexo-
Fig. 3. Dependence of the total weight pecten glaber ponticus
of the scallop Flexopecten glaber ponti- Fig. 4. Correlation of the soft tis-
cus on the shell height sue wet weight with the total weight

of the Black Sea scallop Flexopecten
glaber ponticus

YCTaHOBIIEHO, YTO M3MEHEHHE BECOBBIX IMOKazarenei rpedemka F. glaber
ponticus HOCUT CE30HHBIM XapakTep. Makcumanbhble 3HaueHud MK u BM orme-
YEHBl B alpesie U COCTaBHIM COOTBETCTBEHHO 63.40 + 6.54 % n 33.01 +£5.06 %
(p = 0.05), Torna kax MHUHUMaJIbHBIC 3HAYCHUS JTUX TIOKA3aTEJICH YCTaHOBJICHBI
1uist okTsA0pst: 41.39 £5.15 % u 22.71 + 2.80 % (puc. 5). Yeenuuenne UK c suBaps
10 Maid, 0YEBUAHO, CBSI3aHO C JUHAMUKON co3peBanus ronai. 3uadenus UK pesko
CHIDKAJIMCh B HIOHE B TIEPHO]T HEPECTa M OCTABAINCH HU3KUMU C HIOJS 110 AeKaOph.
C siHBaps 10 ampelnb 3HaueHuss BM yBeIMUNWBaIUCh BCIICICTBUE YBEIMUCHUS Beca
COMaTHYECKUX TKaHEH. 3aTeM 3TH MOKa3aTeld CHUXKAJIWCh B MEPUOJ HepecTa
Y OCTaBAIMCh HU3KUMH B MIEPHOJ TIOKOS. B armperne — WioHe MpoIecchl pocTa coMa-
TUYECKUX TKaHeW 3aMmemssanuch, a MK Bo3pacran BCieICTBUE YBEJIMYEHHUS Beca
ronaj. [{nst Toro xe Buaa rpedeika, BepaniuBaeMoro B narysne Yapaak Ha Oepery
nponuBa Kanakkane (Typius), molydeHbl aHAIOTUYHBIE Pe3yJIbTaThl M0 BM:
39.69 % — BecHo# u 29.96 % — nerom [6].

N3BecTHO, 4TO B JETHE-OCEHHUM nepuojn cHuwxkeHue muaekcos MK u BM
00yCIIOBIEHO HEOIArONPUATHBIMU THIPOJIOTHYESCKAMHU YCIOBHSIMH, a TaKKe CHH-
JKEHHEM Ka4eCTBEHHOTO W KOJIMYECTBEHHOTO COCTaBa (PUTOIUIAHKTOHA, HEOOXOIH-
MOTO JUISI COMaTHYECKOTO M reHeparuBHOro pocta [12]. Tak, B aBrycre B akBaTo-
PUU MHJUHHO-YCTpUYHON (hepMbI (MECTO Pa3MEIEHUS] BBIPOCTHBIX CAJIKOB C I'pe-
OelrkaMu) ¢ MporpeBoM Bojbl 10 25 °C KOHIEHTpaIUsl MUKPOBOIOPOCIIEH CHUXKA-
J1ach 10 MUHAMANBHBIX 3HaYeHu# (26 ThIC. KIL-T '). B 3TOT Nepuos JoMUHUpPOBAIHU
KPYIHOKJIETOYHbIE (POPMBI BOJIOPOCIIEH, KOTOPHIC HE SIBISIOTCS KOPMOBBIMU OOB-
€KTaMH JIBYCTBOPUYATHIX MOJUIIOCKOB [13]. MakcuManbHble 3HaYEHUSI YUCICHHOCTH
(hUTOTUTAHKTOHA OBUTH XapaKTepHBI I (eBpaiis, Koraa mpeodiranai KOPMOBBIS
BUJBI MUKpOBOJOpoOcCIel: auaromoBas Skeletonema costatum (Greville, 1865)
u Kokkonutodopuna Emiliania huxleyi (Lohmann, 1967). C anpens no uoib 4uc-
JIEHHOCTH (PUTOTLIAHKTOHA M3MEHANAch He3sHAuuTeNnbHo: oT 100 10 124 Thic. K- '
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Puc. 5. Ce3oHHas OuHAMUKA CPETHUX 3HAYCHUN WHAEKCA KOHIHUIIUN
1 BBIXOJa Msica rpebemka Flexopecten glaber ponticus ipu caIKOBOM
BBIPAIIUBAHHN

Fig. 5. Seasonal dynamics of mean values of condition index and meat
yield of the scallop Flexopecten glaber ponticus during cage farming

[lo nuTepaTypHBIM NaHHBIM, CE30HHBIC KOJEOaHMsS MapaMeTPOB MOPCKOH BOJBI
MOTYT HETaTHBHO BJWSTH Ha (pu3moiormueckue (GyHKIUH W BBDKHBAEMOCTh MOP-
ckux rpedemkoB [14]. M3-3a HemocTaTka MUIIKA MeTaboIMIecKas YHEPTHS TIepeHa-
MIPaBIIsieTCs] B OCHOBHOM Ha TIOJIep)KaHHe PETPOTyKTUBHBIX MPOIECCOB, YTO MPH-
BOJIUT K CHIDKEHHIO 3HAYCHUs WHJEKCAa KOHJWMIIMHU, TOT/Ia KaK BBICOKAs JOCTYII-
HOCTb IHIIM YCUJIMBAET POCT TKaHel u roHaf [15].

VBennuenne 3Hauennit 'CU rpebemka ¢ ¢espans (6.8 £ 1.86 %) nmo uroHb
(13.14 + 1.52 %) ¢ MakcuMabHBIM TTOKazaresieM B anpene (13.5 £ 1.44 %) cBune-
TETLCTBYET O co3peBaHuU roHaa (puc. 6). [lapamnenpHO ¢ pa3BUTHEM TOHAI 00-
HIMHA Bec MSTKUX TKaHEeH rpe0erika Takke yBelnnyuBajics, Kak ¥ 3HadeHus MK.
Hepect uepnomopckoro rpedeika OblT OTMEUYEH B UIOHE — Hayalle HIOJIs, & B KOHIIE
utons 3HaueHne I'CU cocraBuio 10.25 £ 2.0 %. C oktsiOpst o gexaOpb 3HaYSHUS
I'CU npomomxanu cHUXaThes U B iekadpe 0bu1i MUHUMaTBHBIMH (5.9 + 0.74 %).

M3menenns nokazareneit BM n I'CH HemocpeacTBEHHO CBSI3aHBI C PEIPOIYK-
THBHBIM LUKJIOM. Bec ronan mepes HepecToM yBEIHUYMBAETCS, a BEC COMaTHue-
CKUX TKaHed yMmeHblnaeTcs. M3BecTHO, 4TO TNIMKOTEH, HAKAIIUBAEMbIH B aIyK-
TOpE, UCIONB3YeTCS B Ka4eCTBE MCTOYHMKA DHEPTHU /IS YBEIMUYESHUs Beca TOHA].
Taxkum 00pa3oM, pa3MHOXKEHHE CYIIECTBEHHO BIHSET Ha BEC aAAyKTOpa H, Cle-
JIOBATeNbHO, HAa 00muii Bec MATKuX TKaHe# [16, 17]. K mepruoxy pasMHOXEHHS
YMEHbIIAETCS OTHOCHTENILHBI BEC COMAaTHYECKUX TKaHEH BCIIECTBHE yBEIHUCHUS
Beca ronan [17].

160 Ecological Safety of Coastal and Shelf Zones of Sea. No. 2. 2024



16

o 1 1 JT_
£ 1 j_ l : L
g 10 - l -
2 ' 11 T 1 |
= T a
e

2 T ]
= L1 B

0

Mait HMiomp Hroms Oxmsiops Hostops Jexadps Srasaps depas Anperms Hrors

Puc. 6. Cesonnas munamuka ['CU gepHomopckoro rpebemika Flaxo-
pecten glaber ponticus Py CaIKOBOM BBIPAIIUBAHUH

Fig. 6. Seasonal dynamics of the gonadosomatic index of the Black Sea
scallop Flexopecten glaber ponticus during cage farming

[To HamuM JMaHHBIM, BeC TOHAX C JIeKaOps mo (eBpasib U3MEHSJICS HE3HAUH-
tensHO (¢ 0.136 10 0.152 r). OgHako ¢ ampes 1o WIOHb BEC TOHAT YBEIIMUIUIICS 10
MaKCHUMaJIbHBIX 3HadeHuH (0.343 T), BO3MOXKHO, 32 CUET HAKOIUICHHS JOCTATOYHO-
ro xonuyectBa aunuaoB [5]. CrnemoBaTtenbHO, Bbicokue 3HaueHus UK B ampene
00yCIIOBIIEHBI YBETUUCHIEM BECA COMATHUECKHUX TKAHEH, a B UIOHE — YBEIIMUCHUEM
Beca roHaj. Ilporeccsl rameTorenesa 3aBHCAT OT OMOTHYECKMX M aOMOTHYECKHAX
¢akTopoB [18]. ¥ MOMIIOCKOB raMeTOreHe3 MpoTeKaeT MpH TOCTaTOYHOM KOJIHYe-
CTBE TPO(PHUYECKOTo pecypca, HEOOXOAMMOTO JUIS JHEPro3aTpaTHOTO Ipolecca
pasmHokeHus. [Ipu HETOCTATOYHOM KOJIMYECTBE KOPMa y MOJUTIOCKOB HaOJII01aeT-
cs1 KaTaboJIM3M pPe3epBHBIX TKaHEH, Takux kKak agmyktop [18]. [To maraemM T. Map-
yeTa [5], TeHIeHIUA K YMEHBIIIEHUIO BECa U COJICPKAHUS FJHEPTUU B COMATHIECKUX
TKaHSIX ¥ TOHAJaX CBUACTEIHCTBYET O MOCTENICHHOM HCTOIIEHWU DHEPTHH, 3ara-
CEHHOU B COMaTHYECKUX TKAHSIX JIJISl UCIIOJIE30BAHMSI B TIPOIECCE PEIIPOTYKIIUH.

HNunexcet BM, UK u I'CHU orpakaroT 3k0()HU3HUOIOTHIECKOE COCTOSHHUE NIBY-
CTBOPYATHIX MOJUIFOCKOB. VI3MeHeHHe 3HaueHHM WHEKCOB CYIIECTBEHHO KOpPPEK-
TUPYET OMOTEXHUKY BBIPAIIMBAaHUS U CPOKH cOopa ypoxkas. [lokazarenu 3HaueHUiH
BM y rpebeuika F. glaber ponticus yBeNTWYUBAIKUCH C OCCHU JI0 PaHHEW BECHBI.
CrenoBatenbHO, B IEPUOJ] HEPECTA U MOCTIE HEro, KOT/ia TOHAAbI Ipedelika 0cBo-
00X/Mat0TCs OT TOJOBBIX MPOAYKTOB M BEC MATKHUX TKAaHEH yMEHBIIIaeTcsl, KOMMep-
YyecKasi [ICHHOCTh MOJITFOCKA T1aIaeT.

Jonst cyxoro BelecTBa B MATKUX TKaHsX F. glaber ponticus B CpeIHEM COCTaB-
nsna 16.5 %, a nons Bogsl — 83.5 %. [IpuueM MakcuManbHOE COJEp>KaHUE BOJBI OT-
MeueHo B ¢espaie (83.81 %). AHamorndHbIe 3HAYEHHS MOTYYSHBI U U JPYTHX JIBY-
CTBOpUATHIX MOJUTIOCKOB: M. galloprovincialis, Limaria tuberculata (Olivi, 1792) [19].
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ConepxaHue BOJIBI B MATKUX TKAHSX BIUSET HA PU3MUECKHE U XUMHUECKHE XapaK-
TEPUCTUKN MOJIITIOCKOB U CUYMTAETCS] XOPOLIMM TOKa3aTeeM CBEXKECTH U KauecTBa
MOpenpoAyKToB. Ee comepikanne 3aBHCUT OT (U3MUECKON CTPYKTYPBI, TOCKOIBKY
BOJIa yYACTBYET BO MHOTHX (PU3HNOJIOTHIECKHX IMPOIECCaX, TAKUX KaK IMePeHOC MH-
TaTeNIbHBIX BEIIECTB, YJAJIEHHE OTXOJOB, Nepefadya HEPBHBIX UMITYJIBCOB U MBI-
niedHble cokpaienus [20].

3aBHUCHMOCTH CYXOT0O Beca MATKHX TKaHel rpe0emika oT ChIporo Beca BhIpaxka-
eTcs TMHEeWHOH pyHKInel

WCyX.M.TK =0.1601- WcupM.TK + 00127,
0.18 > Wepmm T = 4.42; R*=0.9912.

Conepkanue 30JIbI B MATKHAX TKaHSX YEPHOMOPCKOTO Tpederika, KOTopoe
yKa3bIBaeT Ha KOJIMYECTBO HEOPTaHHMUECKHX COCAMHEHHI B TKAHIX, BAPbUPOBAIIO
or 1.85 1/ 100 T 1o 2.36 v / 100 r. CxonHble cpeHNe 3HAYCHUS COACPKAHUS
307161 OMPEJENICHBI JIJISl IBYCTBOPUYATHIX MOJUTIOCKOB M3 AJPHATHYECKOTO MODS:
F. glaber — 2.11 v / 100 1, Chlamys varia (Linnaeus, 1758) — 2.49 r / 100 1,
Ostrea edulis (Linnaeus, 1758) — 2.18 v / 100 t [21] u Cpeau3eMHOTO MOpS:
M. galloprovincialis —2.62 v/ 100 r [19].

3akia0ueHune

B mocnenHue ropl momynsius 4epHOMOPCKOro rpedemika F. glaber ponticus
BOCCTAaHABJIMBACTCS, B PE3yNIbTaTe YEro KOJIMYECTBO OCEBINErO CIaTa yBEIHMYHBa-
€TCsl, YTO TTO3BOJIIET HCCIIEN0BATh JIMHEHHBIE M BeCcOBbIe mapameTpsl. [Ipu Bbipa-
IIMBAHUU B TIOJBECHOH KYJIBType BEC UECPHOMOPCKOrO TpeOeIiKa YBETUUYUBAJICS
SKCIIOHCHIIMAIBHO C YBEIIMYCHUEM BBICOTHI paKOBUHBI. [IpOMBICTIOBBIC TTOKa3aTEN
MOJUTFOCKA M3MEHSJINCHh B 3aBUCUMOCTH OT ce3oHa. Cambie Beicokue 3HaueHust K
u BM ormeuens! ¢ nexabps no anpensb (49.13—63.4 u 26.71-33.01 % coorser-
CTBCHHO), a CaMble HU3KHE — B JIETHHE Mecsibl. MakcumanbHbie 3HaueHus [ CU
ObUTH TIONyYeHBI B HMIOHE B MPEIHEPECTOBBIN mepuoi. ClemoBaTelbHO, 3UMHE-
BECEHHHH TepHOJT MOXKET OBITh ONTUMAIIBHBIM JIJISI cOOpa yposkasi 9epHOMOPCKOTO
rpeberka TOBapHOTO pa3Mepa.
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3asenennvlii 6xa0 aemopos:

Jlagpiruna Jlropmuiaa BiaagumupoBHa — 00paboTka Mareprana, aHAIU3 U 00CYXIECHHUE
pe3yIbTaTOB, HAMMMCAHUE TEKCTa PYKOIINCH
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