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AKTyanpHUM 3aJIMIIAETHCS JIOCTI/DKEHHS aJanTalliifHMX MeXaHi3MIB MIeHracy, mo 3a0e3nevyyloTh e(eKTHBHE
BIITBOPCHHS Y BOJI 3HIKCHOI CONOHOCTI A30Bo-UopHOMOpchkoro Oaceiiny (17-18 %) y mOpiBHSIHHI 3 IEHTPOM HOTo
npuponHoro apeany (Slmonceke mope - 30-35 %). Mera nmaHol poOOTH: JOCIHIKEHHS TEMIIiB pocTy A30BO-
YopHoMopchkoi Kedaii 3a OTONITaMH Ta MOJEpHi3allis METOAMKH BH3HA4Y€HHsS BiKy 3a orojiiramu. Hamu Oyno
MIPOBEICHO BI3HAYCHHS BIKY 32 OTOJITaMH 3-X BUIIB Kedanei s 4-X BIKOBUX Tpym. B pesymbraTi mocmimkeHHs Oyna
MpoBecHa MOJEpHi3allisl BH3HAYCHHS BIiKY 3a OTOJITAMH 13 3aCTOCYBaHHIM IIWIIIHAPIB 3 EMOKCHIHOI CMOJIOIO.
BcranoBieHo, 1m0 TpUpICT Y BCiX 3-X JOCHIKYBaHUX BUIIB Kedaseid MakcuManbHUH B mepiof Big 1-ro 1o 3-X pokiB,
ICJIA 4Or0 CIIOCTEPIracThes 3HIKEHHS MpUpocTy. TeMir 3pocTaHHs HijieHracy B SIHOHCHKOMY MOpi 3HAYHO HIDKYE, HiXK
B A3soBo-UopHoMopchkoMy OaceifHi. BcTaHOBIIEHO, mO B yCiX paiioHaX NTpPHOIH3HO OIHAKOBI CEpemHi POo3Miph
TOJIOBHUKIB, TBOX- 1 TPHOXPIYOK, a Pi3Ki pO30DKHOCTI CIOCTEPITalOTHCS B CTAPIINX BIKOBUX IpyHax y MpuOIM3HO B 1,5
pasu BHIlE, HIK y JAIbHBOCXIJHOTO, @ TEMIIH BaroBOr0 POCTY IiJ€Hracy B A30BCbKoMY i UOpHOMY MOpSX BHIIE B
cepenHbOMY B 2,3 pa3, HiXk B SIIOHCEKOMY.

Kmiouosi crosa: Ilineneac, kegani, omonimu, memnu pocmy, 6iK, npupicm.
CPABHEHUE TEMIIOB POCTA IIMJIEHI'ACA T10 OTOJIMTAM
B HATUBHOM U UHTPOJJYIIMPOBAHHBIX PETHMOHAX
Hynapes /1. B., [lerpuuenko B. B.
3anopooicckuil HayuoHanbHulll yHusepcumem, Ykpauna, 69600, 2. 3anopooicwe, yi. Kykoscvrozo, 66

AKTyaJbHBIM OCTaeTCs MCCIICAOBAHUE aJlalTallHOHHBIX MEXaHM3MOB NHJIEHTaca, 00ecrednBalomux 3(GQeKTHBHOE
BOCITPOM3BOJICTBO B BOJIE MOHIKEHHOHN cojeHocTH A30BO - UepHoMopckoro Oacceiina (17-18 % ) mo cpaBHeHHIo ¢
LIEHTPOM €ro ecTecTBeHHOTro apeana (Slnonckoe mope - 30-35 %). Llenb naHHON pabOTHI: UCCIEAOBaHNE TEMIIOB POCTa
A30B0- YepHOMOpCKOH Ke(hasli IO OTOJIUTAM M MOJAEPHHU3ANNS METOIUKH ONPEIeJICHHs BO3pacTa 1Mo oronuTaM. Hamu
ObLIO IPOBEAEHO OIPEAEICHIE BO3pacTa 110 OTOJIUTaM 3- X BHJOB Kedael At 4 - X BO3pacTHBIX Ipymi. B pesynbraTe
HCCleoBaHMs ObUIa NMPOBEACHA MOJAEPHU3ALUS ONPEACICHUS BO3pacTa Mo OTOJUTaM C MPUMEHEHHEM LHJIMHAPOB C
STIIOKCHJHOM CMOJIOH. YCTaHOBJIEHO, YTO NMPHPOCT BO BCEX 3 - X HMCCIEAYeMbIX BUJIOB Kedaneil MakcCUMajbHBIA B
nepuon oT 1- ro 10 3 - X JeT, mocne 4ero Habmo1aeTcs CHIKEHUE IpupocTa. TeM pocta nuieHraca B SInoHCKoM Mope
3HAYUTENBHO HIDKE, 4eM B A30BO -UepHOMOpckoM OacceiiHe. YCTaHOBJEHO, YTO BO BCEX pailoHaX MPUMEPHO
OJIMHAKOBBIE CpEIHHE pa3Mephbl T'OJOBHUKH, JBYX - M TPBOXJETOK, a pE3KHe pPa3Iuuus HaONIONAIOTCS B CTapIINX
BO3PACTHBIX TpyMIax, MpUMepHo B 1,5 pa3a Bbllle, 4eM Yy JalbHEBOCTOYHOTO, a TEMITbl BECOBOTO pOCTa IMHJICHTaca B
A3oBckoM 1 UepHOM MOpsIX BhILIE B CpeAHEM B 2,3 pa3a, ueM B SImoHCKOM.

Knrouesvie cnosa: HuﬂeHeac, K€¢a]lu, omoJumasl, memnsl pocma, 603pacm, npupocm.
COMPARETION OF PILENGAS GROWTH RATE OTOLITHS IN NATIVE AND INTRODUCED REGION
Dudarev D. V, Petrychenko V. V
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street 66.

A topical study is pilenhas adaptive mechanisms to ensure the effective playing in water of low salinity Black Sea (17-
18 %) compared with the center of its natural habitat (the Sea of Japan - 30-35 %), and therefore need to examine the
growth rate pilenhas Black Sea.

Established that structure that provides the most accurate estimate of the age of the fish - is otoliths and assessment
method - determination of annual rings per otoliths. Otoliths are of great systematic importance, since the form and
nature of the structures in the species -specific and highly persistent, and the length is proportional to the growth of
otoliths of fish. Otoliths (auditory stones) - a pair of aragonite formation in the inner ear of fish. They are involved in
the perception of sounds and maintain the equilibrium position of the body (gravity, balance, movement).
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Rings are formed as a result of seasonal changes in the rate of tissue growth, reflecting the seasonal changes in the
metabolism of the body. Each ring consists of relatively broad and narrow layers of different structure and optical
density depending on the concentration of minerals in mineralized tissues [6 ].

Purpose of this work: a study of growth rates of the Azov- Black Sea mullet otoliths for modernization and methods for
determining the age of otoliths.

The study was conducted in the Azov- Syvas'kyi National Park (Fr. Biruchiy) and the Department of Ichthyology and
hunting Biology Faculty of Zaporizhzhya National University in 20012-2013 's used to work 20 copies. pilenhas
collected in July 2012 in the spawning area of the Azov Sea near the island Biruchiy.

Determining the age mullet otoliths was performed by the standard method described Pravdina I.F in 1966, this method
is based on the fact that unequal growth of fish during the year ( seasonal rhythms ) leads to the formation of layers
(rings) on the scales, bones and other recording elements. This feature is used to determine the age and growth of fish
deduction in previous years.

Upgraded method: For this method cleaned otoliths and fixed in a plastic cylinder with a diameter of about 0.7 cm and
height 2 cm is fixed in this position otoliths solution was poured epoxy. The solution was made by adding 1 /10 of the
hardener to the 9/ 10 parts epoxy resin. In this state otoliths for 1 day, after which the resin enough tverdnula. The
resulting workpiece rozmischaly clips in there made the cut so as to get the disc thickness of 2 - 3 mm from the center
of otoliths. This modernization allowed to do grinding thinner, which accelerated their grinding and improved visibility
of growth rings otoliths. Sometimes otoliths should grind a bit to fine grinding stone. When grinding otoliths should
hold the soft cap. Often when grinding his fingers kept straight on, but after prolonged use skin on fingers easily
damaged. You can grind otoliths, placing it on the glass in a drop of molten resin after it zaholone.

To determine the age pilenhas otoliths studied under binokulyarom with increasing 8 x 2, while the otoliths were placed
in a mixture of alcohol and glycerol (50:50). Simultaneously, from the center to the outer edge of the otoliths was
calculated zone of opak number of broad areas relevant to the growth of fish spawning first, determined the type and
quantity of coastal ring of coastal, ocean and spawning rings ( formula otoliths).

Prepared otoliths, two from each fish, placed in pairs in rows on a slide (25-50 pairs of otoliths per glass) and poured
Canadian balsam. Drugs and you can not cover blanket glasses. To determine the age otoliths transferred blade scalpel
on a glass slide and enlightened 2-5 drops of 80-90% ethanol. Enlightened otoliths examined under a microscope. To
determine the age in most cases, 80-100 fold increase only to determine the age of individual fish older must increase
250 times. Determination of the age is the recognition and counting annual increments on otoliths, which are formed in
the course of one full year. Annual increments are composed of adjacent larger (Shalikova) and narrower winter zone.

In the Black Sea is being constantly found 4 species of mullet : synhil Liza aurata (Risso, 1810) hostronis L. saliens
(Risso, 1810), Loban Mugil cephalus L., 1758 and pilenhas Liza haematocheilus. Pilenhas Liza haematocheilus is a
major industrial facilities in the Azov Sea.

In the course of this work we set out to study the growth rate introduced in the Azov- Black Sea region mullet -
pilenhas. The growth rate pilenhasu in the Sea of Japan is significantly lower than in the Azov-Black Sea basin.
Comparison of linear growth curves showed that both areas are about the same average size one year two-and last year
and sharp differences observed in the older age groups.

Since the age of four, linear growth of the Azov-Black Sea pilenhasu about 1.5 times higher than in east. Differences in
the rate of weight growth is even more significant : the rate of weight growth pilenhas in the Azov and Black seas above
the average 2.3 times than that of Japan. So Far purposeful introduction mullet pilenhasu in the Azov- Black Sea basin
completed form populations well reproduced. Pilenhas widely mastered the Azov and Black Seas, has reached a high
strength and has become one of the main target species.

Abiotic factors of the environment in which spawning occurs pilenhas in different parts of the Azov- Black Sea basin,
generally correspond to those in the Sea of Japan, with the exception of lower salinity. Effective spawning pilenhasu
marked with salinity 4 - 21%, which is significantly lower than in the Japan Sea. The adaptation of species to spawn at
lower salinity increase in the relative amount of fat droplets (in the Black Sea, it is an average of 14.7 % in dairy
lagoons - 19.0 %, in the Sea of Japan - 10%), which contributed increase the buoyancy of eggs.Spawning pilenhas in
the Azov- Black Sea basin starts earlier and takes place in a shorter time than in the Sea of Japan. Start of spawning and
duration determined temperature conditions optimum which is in the range 16 - 23 ° C. In dairy lagoons shallow Azov
Sea spawning occurs from early May to late June.

The most intensive growth of fish is from June to November. By early winter, the standard length last year pilenhas in
the northwestern part of the Sea of Azov is an average of 7,3 + 0,3 cm, in the Black Sea - 6,6 + 0,3 cm The most intense
line of fish growth recorded in the first three years life before puberty, when the maximum value increases reaching 11-
13 cm per year. With the onset of puberty linear gain considerably reduced, at the age of 8-9 years, they remain almost
constant and, on average, 1.5 - 2.5 cm per year. In contrast to the linear increase in weight increases observed up to 6
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years of age ( 700 - 800 g per year). Comparison of growth rates pilenhasu in the Azov and Black Seas shows their very
close resemblance.

Thus, the surveys found that the Black Sea there are 4 types of mullet : synhil Liza aurata, L. hostronis saliens, Loban
Mugil cephalus L. and pilenhas Liza haematocheilus. Pilenhas widely mastered the Azov and Black seas fishery
reached a high strength and has become one of the main objects. Azov-Black Sea mullet is characterized by a relatively
small overall variability of the studied traits otoliths, koefficient variations of medium length otoliths -18, 3%, and the
average width of otoliths -15, 7%. The equations of straight lines connecting the average length of their otoliths width
both in general and by age group. Growth rates of mullet Azov- Black Sea region maximum for a period of 1 to 3 years,
after that age there is a significant decrease in growth. Energy stocks after reaching 3 years old are not used for linear
and weight gain, and on motor activity. The growth rate pilenhasu in the Sea of Japan is significantly lower than in the
Azov- Black Sea basin. It was established that in all areas of approximately the same average size one, two-and freeand
sharp differences observed in the older age groups in about 1.5 times higher than east, and the rate of weight growth
pilenhas in the Azov and Black Seas higher in average 2.3 times than that of Japan.

Keywords: Pilengas, mullet, otoliths, growth rate, age and growth.

BCTYII

Jo cepenunu 20-cTomiTTs B akBatopii HopHoro i A30BCHKOT0 MOPIB 3amacu KpymnHoi pubu (ocetep,
KamOana 1 iH.) MoYajnu CKOpOYYBATHCS, y Halll JHI [i BUAM OCTATOYHO BTPATHIIU IPOMHCIOBE
3HaueHHs. B Toil yac mouanu MpOBOJUTH MAaCIITa0HI MPOEKTH 3 IHTPOIYKIII Yy>KOPITHUX BUIIB
xpebetnux tBapuH. Cepes BiToMuX 00'€KTIB yCIIIIHUX IHTPOAYKLiH € i minenrac. Ilimenrac (nar.
Liza haematocheilus) - Bun kedaneBux pud. Brepine onucanuit y 1845 p. Schlegel. Memikae B
SAnoHcekoMy Mopi. Y gpyriid mojoBmHi XX CTOMITTS OyB YCHINIHO aKJIIMaTH30BaHWHA B
A30BCBKOMY MODI.

Bucoka ekonoriyHa IMiacTUYHICTH JTO3BOJIMJIA HOMY IIBHIKO aJaNnTyBaTHCS A0 HE3BUYHUX YMOB
icHyBaHHs. PO3BUTOK MOJIOJII Ha HOBOMY MiCIli BiOyBaeThbcs MIBHMJIIE, HIK y BOJAX PiIHOTO
SAnoncekoro Mops. B A3oBcbkoMy MOpl BIH 3HAWIIOB HACTUIBKM OUIBLI CHPUATIMBI YMOBU
ICHYBaHHs, 1110 pocTe 1 Habupae Bary TyT B 2-3 pa3u IBUALIE, HIXK y cebe Ha OaThKiBIIMHI. L{ikaBo
BIJI3HAYUTH, LII0 B A30BCHKOMY MOp1 BiH 3HaWIIOB 1 OUIBII BIJNOBIJAHI YMOBHM PO3MHOXKEHHS:
cepesiHs IUIOIOYICTh JATEKOCXiTHUX 0coOMH 1672 TuC. IKpHHOK, a a30BChbKUX - 2413000. Temn
3pOCTaHHS MiJIEHTacy B SIMOHCHKOMY MOp1 3HaYHO HUXKYE, HIXK B A30BO-HopHOMOpPCHKOMY OaceiiHi.
B nanmii wac us kedanb 3ycTpiyaeTbes Y BCIX NMPICHOBOJHHUX 1 COJOHUX BOJOWMAax MiBHIYHO-
3axigHoro [IpudyopHomop,s: B [llabnarckomy, TinirynscekoMy i1 Ty3nacbkux numanax, B 03. Cacuk,
y piuui Jynaii 1o Bunikose, y monussi piuku J{Hictep.

AKTyalbHUM 3aJIMIIAE€THCSA JTOCHIKEHHS alalTalliiHUX MEXaHi3MIB IUJIEHracy, 1o 3a0e3MneuyoTh
edeKTHBHE BIATBOPEHHS Y BOJI 3HMKEHOI coJIoHOCTI A30Bo-HopHOMOpCchKkoro Oaceiiny (17-18 %)
y MOPIBHSAHHI 3 IIEHTPOM HOTOo TpUpoHOTO apeary (SmoHceke Mope - 30-35 %), y 3B’S3Ky 3 YUM
NOTPiOHO JOCITIIUTH TEMITH POCTY MiJieHracy A30Bo-HOopHOMOPCHKOro Oacenny.

Pict € ogHuM 13 HaliBaXJIMBIMIMX O10JIOTTYHUX MOKAa3HHUKIB OpPraHi3My, TOMY JOCITIIKEHHS TEMIIiB
pocty kedaneii A30Bo-HOpHOMOPCHKOTO OaceiiHy € JIy)Ke Ba)JIMBI JUIsl BUSBY CTaHy HOMYJIAIH,
abopHUreHHUX Ta IHTPOAYKOBAHUX BH/IIB.

BcraHoBieHO, 1110 PericTpyrOuor0 CTPYKTYpOIO, sika 3a0e3reuye HaiOIbll TOUHY OLIHKY BiKYy pu0
— € OTOJIITH, @ METOJIOM OIIIHKM — BU3HAYCHHSI PIYHUX KUIEHh 32 OTOJIITaMU. BueH1 3a JOMOMOTO10
KUJIeIlb MOXYTh BHM3HAYUTH CKUIBKM POKIB pubi Oyino, KOJM BOHA IOJOPOKyBaja MO PI3HUX
BOJIOMMaxX Ta Jie paHimie nepedyBana. JoOpe po3pi3HSIIOTHCSA KUIbISI OTOJITIB MOJIOIUX pUO, TipIie
— ctapux [4].

OTOmNiTH MalOTh BEIHMKE CUCTEMAaTHYHE 3HAUYEHHS, TaK K (opMa 1 XapakTep CTpYKTYp y BUIIB pub
cuenudiyai 1 BEIbMU TMOCTiHHI, a JOBXHHA OTOJITIB 3MIHIOETHCS MPOMOPIIAHO POCTYy pUOH.
Otomitu (CITyXOBI KaMiHIIl) — 1€ TTapHI aparoHITOBI YTBOPEHHS y BHYTPIIIHLOMY Byci pub. Bonn
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3a/isiHl Y CHPHHHATTI 3BYKIB 1 MIATPUMAaHHI PIBHOBKHOTO TOJIOKEHHS Tima (Cuia TSOKIHHS,
6ananc, pyx) [5]. Ilicna cmepTi 1 po3knamaHHs puO, OTONITH MOXYTh OyTH 30epekeHi B Timi
opraHizMy. [To oToiTam BU3HAYAIOTH BiK B IIEPIIY Yepry KaMOalii, a TAKOX TPIiCKH, CyJaKa, XaMcH,
HaBaru, CKyMOpii, CTaBpH/IU, IIIIPOTY, KOPIOIIKX, MOWBH, MIIIIAHKH, 1HO1 OCEJICIITi.

Kinb1is yTBOPIOIOTBCS B Pe3y/IbTaTi CE30HHUX 3MIiH TEMITy 3pOCTaHHs TKaHWHH, IO BiJI0OpakaroTh
CE30HHI 3MiHM OOMiHY pE4OBHH opraHizmy. KojkHE KiJIbIle CKJIAA€Thcs 3 BIAHOCHO IIMPOKOTO i
BY3bKOT'O IIAPiB PI3HOI CTPYKTYPH 1 ONTUYHOI IIUILHOCTI 3aJI€KHO BiJl KOHIIGHTpAIlli MiHEpaIbHUX
coJieil B MiHEepaTi30BaHUX TKaHUHAX [6].

Bueni 3a J0moMororw Kijelb MOXYTh BH3HAYUTH CKIJIbKM POKiB pubi Oyno0, KOJIM BOHA
MOJIOPOXKYBaja MO Pi3HUX BOJOWMax Ta jae panime nepedyBana. J[oOpe po3pi3HAIOTHCA KibLs
OTOJIITIB MOJIOAUX PHO, Tipiie — ctapux [4]. OMHOMITKAMH MM paxyeMO Mepe3uMyBajia MOJIO/b, 10
Ma€ JI0 IbOro Yacy Bik 7—10 micsiiB.

Meta maHoi poOoTH: AOCHIKEHHS TeMIiB pocTy A30Bo-UopHOMOpCHKOi Kedaii 3a OToIITaMu Ta
MOJICpHi3allisi METOIMKA BU3HAYCHHS BIKY 3a OTOJIITAMH.

MATEPIAJIM TA METOJU JOCJIKEHHA

JlocitipkeHHs: TpoBOAMIN B A30B0-CHBACbKOMY HaliOHAJILHOMY MTPHPOTHOMY MapKy (0. biprounit)
Ta Ha Kadeapi MHCIMBCTBO3HABCTBA Ta iXTiojorii OiojoriyHoro QaxkynabTeTy 3amopi3bKOro
HarioHanbHOro YyHiBepcutery y 20012-2013 pp. [ns poGotm BukopucroByBamucs 20 exs.
nijgeHracy, 3i0pani B sunHi 2012 p. B paifoni HepecToBUI] A30BCHKOTO MOpsi Oilii OCTpoBa
Biprounii.

Busnauenns Biky kedaineil 3a 0ToJIiTaMM IPOBOJMIIN 32 CTAaHAAPTHOIO METOAUKOIO [35], onucany
[TpaBainum [.O. y 1966 p. Lleit meTon 6a3yeThcst Ha TOMY, 10 HEPIBHUM PICT pUOU POTATOM POKY
(ce30HHI PUTMM) NPUBOJIUTH [0 YTBOPEHHs WIapiB (KUIelb) Ha JIycli, KICTKax Ta IHIINX
peectpyroun enemeHnTax. L{ro ocoOauBICTh BUKOPUCTOBYIOTh AJIi BUSHAUYEHHSI BIKY 1 BUPAaXyBaHHS
pocTy pub B MonepesiHi poKu.

Mooepuizosana memoouxa: 3a 11€0 METOAUKOI OYMIIEHUI OTONIT MoMIIaBcs Ta (pikcyBaBcs y
MJTACTUKOBOMY IIMITIHAPI AiaMmeTpoM rpudimu3Ho 0,7 cM, Ta BUCOTOIO 2 cM. 3aiKCOBaHUM Y TAKOMY
MIOJIO’KEHH1 OTOJIIT 3aJIMBABCSl PO3UMHOM €MOKCUAHOI cMosid. Po3unH pobuBcs poxaBanHsM 1/10
YaCTHUHU 3aTBepAKyBada 10 9/10 4acTUH €MOKCUIHOI CMOJIM. Y TaKOMY CTaH1 OTOJIT BUTPUMYBaBCS
Ha mpoTa3i 1 106w, micas 4oro cMoisia AOCTaTHRO TBepAHYIa. OTpUMaHy 3aroTOBKY PO3MIIIAIHN Y
3aTHUcKaul, TaM poOWJIM PO3NUI TaKUM YHMHOM, 11100 OTpUMATH AMCK 3aBTOBLIKU 2 — 3 MM 3 IIEHTPY
oronity. Taka MozaepHi3alis 103BOJWIA POOUTH HLTIPH OLIBII TOHKUMH, L0 MPUIIBUALIMIO iX
nutiyBaHHS Ta MOKpAIMIO BUAMMICTh PIYHMX KUIEb OTOdiTa. [HOAl ciip oTomiT nutdysatu
Hebararo Ha JApiOHO3EPHUCTOMY TOUMILHOMY KameHi. [Ipu nutidoBui oTomiT Tpeba MpuTpuMyBaTH
M'IKOI0 TpoOkoro. YacTo mpu nutidosui Horo TpuMaroTh MPSMO Ha Maiblli, aje MpH TpUBaii
pOOOTI MIKipy HA MaJBIll JETKO MOMKOAUTH. MokHa uTiyBaTH OTOMIT, MOMICTHBIIH HOTO HA CKJIO
B KPAIUTIO PO3IJIABIIEHOT KaH1(oJIi MICIIsl TOTO, SIK BOHA 3aXO0JIOHE.

Jlnst BU3HAYeHHS BIKY IUJIEHTacy OTOJITH JOCHIHKYBINCS MMiJ] OIHOKYISPOM MpH 30UIBIIEHH] 8%2,
OTOJIITU IIPU IBOMY MOMIIIAIKCA B cyMill cnupty 3 riinepuHoM (50:50). OqHouacHO y HAIPSIMKY
BiJl LIEHTPY /0 BEPXHBOTO Kpar0 OTOJITY MiJpaxoByBajlacsi KUIbKICTh IIMPOKUX OIMAKOBHX 30H,
BIJIMOBIAHUX 3POCTAaHHIO PUOM J0 MEPIIOrO HEPECTY, BU3HAYAIMCSA THUI NMPUOEPEHKHOro KuIbLA 1
KUIBKICTh MPUOEPEKHNX, OKEAHIYHUX 1 HEPECTOBUX Kielb (hopMyiia OTOMITY).

[IpenapoBaHi OTONITH, TO JIBa BiJ KOXXHOI puOM, TOMIIIAIOTHCS MOMAPHO pSAAaMH Ha MPEIMETHOMY
ckim (25-50 map OTOMNITIB Ha OJHE CKJIO) 1 3alMBaJMCA KaHAJIChKUM Oanb3amoM. Ilpemapatu mpu
IIbOMY MO>KHa HE ITOKPUBATH MOKPUBHUMU CTEKJIaMU. JlJI1 BU3HAUEHHS BIKY OTOJIITIB IEPEHOCATHCS
JIe30M CKaJbIeNnss Ha MpeAMETHE CKJIO 1 MpOCBITMIOOTheA 2-5 kpammaimMu 80-90% eranony.
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[IpocBiT/I€HI OTOJNITH PO3TIIANAOTHCSA IMiJT MIKpOCKOToM. J[jsi BH3HA4YeHHS BIKY B OLIBIIOCTI
BumnajkiB gocratHbo 80-100 kpaTHOTrO 30UIBIICHHS, JWINE JJISI BHU3HAYEHHS BIKY OKpeMHX puO
CTapIIoro BiKy HeoOXimHO 30uibIIeHHS y 250 pasiB. BusHaueHHS BiKy MOJsrae B pO3Mi3HABaHHI 1
HiApaxyHKy piYHUX MPUPOCTIB HA OTONITAX, IO (POPMYIOTHCS B Iepediry OJHOTO MOBHOTO POKY.
Piuni mpupocTH ckiagaroThes 3 CyMbDKHUX Outbin mmpokoi (IllamikoBa) 1 GiabIn By3bKOi 3UMOBOI
(omakoBoi) 30HHU.

PE3YJIbTATH JOC/IIKEHb

B A3zoBo-HopHOMOpCchKOMY OaceifHi B JaHWI yac MOCTIHHO 3yCTpidaloThes 4 BUAM Kedasi: CHHT b
Liza aurata (Risso, 1810), rocrponic L. saliens (Risso, 1810), mo6an Mugil cephalus L., 1758 i
ninenrac Liza haematocheilus. Ilinenrac Liza haematocheilus € ocHOBHUM mpoMECIOBUM
00’€KTOM y A30BCBKOMY MODI.

MaxkcuManbHUH BiK 00OpOOJIEHUX HaMU €K3eMIUIspiB OyB 4+, miHiMabHul 1+. 3 manux Tabmumi 1
BUJTHO, IIO CepeAHi po3Mipu J00aHs Ta mileHracy y Billi 3-X poKiB MPUOIU3HO OJHAKOBI, XO4Ya Ha
MEPUINX JIBOX POKAX KHUTTS PO3MipH J0OAHS AEUI0 BUIII 32 PO3MIpH MJIEHTACY.

Y xomi BUKOHaHHS JAaHOI poOOTH MU CTaBWIM cO01 3a MeTy JOCHIIPKeHHS TEMIIB pPOCTY
iHTpomykoBaHOi B A30Bo—HopHOMOpCHKME perioH kedani — mijgeHracy. 3 i€l TPUYMHH MU
BUKOPUCTOBYBAIM JJIsi PO3PaxyHKIB CTaTUCTUYHI JdaHi, 1m0 OylM HaKONWYeHi B Mpoleci
MIPOTOKOJIIOBAHHS IIPYU TIOBHOMY JOCIHIDKEHHI puOu. OTOJIT BUMIPIOIOTH 32 JOTIOMOTOI0 OKYJISIp-
MiKpoMeTpa ab0 MalllOBAJILHOTO amapary, BiJ3HAYal0YM KUIbLA Ha KapTii. 3BOPOTHI PO3PaXyHKHU
pOoOIATH Ha paxXyHKOBOMY mpuiiaai MoracTupchkoro. O0UrcieHi BeIMYMHN OJTU3bKI 10 TiCHUX [4,
5]. SIkuro mpupict kedainei 3a mepir TpU POKH BHPA3UTH y BIiJICOTKAX Bij 3arajbHOI JOBXHHHU
Tija), TO AO0Ope BHUIHO, IIO 3 BIKOM iX TEMI POCTY 3MEHIIYEThCS 1 YKe y Bimi 3+ y BCIX TpbOX
JOCTIKYBaHUX BUJIB CKIaaae mpudnusHo 12- 20 %.

HaiiOinpin 1HTEHCUBHUHM JiHIMHMIA picT puO BIA3HAUYEHWH B NeEpLIl TPU POKU JKUTTI 3
MaKCUMaJIbHUMH BETMYMHAMM Ha 2-My 1 3-MY POKax KMTTS, TOOTO JO HACTaHHS CTaTeBOI 3pLIOCTI.
VY mnineHracy Ta jg00aHs HEPECTOBI KUIbISl HaWOUIbIII MICHIST TPUPIYHOTO BIKY, IO CBIAYUTH PO
JOCATHEHHS! HUMU CTaTeBOi 3punocTi. Takoxk 3 PUCYHKY 2 BHMJHO, IO BUJ Kedail jJ00aHb Ha
NEepUIMX POKaxX KUTTSA 3HAYHO BUIIEPEPKAE IMUIEHTacy Ta CHHIUIA 3a TeMnamu pocTy. Tak y Bimi
OJIHOTO POKY MPHUPICT Y HHOTO ckiagae maibke 100 % Bim 3aranbHOI JOBXKHUHU TNIA, Y TOW Yac sIK
IPUPICT MiJIEHTracy y ToMy 3K Billi mpubauzno 50 %, a cunruist — 80 % (Puc. 1,2).
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Pucynoxk 2 - JluHamika npupoCTy MiJIeHracy s 3- X BIKOBUX TpyII

SIk BUAHO, HAMOULIBIII JTIHIWHI MPUPOCTH Bi3HAUEHI y CTATEBOHE3PUINX pUO, MIBUAKHNA JiHITHUN
pICT SKMX TOSCHIOETHCS TUM, IO O HACTAHHS CTaTEBOI 3pUIOCTI OCHOBHA YacTWHA BCTYITHHKIB B
OpraHi3M MOKUBHHX PEYOBHUH BUTPAYAETHCS HA COMATHYHHUI 3pOCTaHHS 1 30UIBIICHHS PO3MIpIB
Tia, a caM [MepioJ I1HTEHCHBHOIO JIHIHHOTO pPOCTY MPOTSIrOM pOKY TpHUBaiilie, HIK Y
CTaTeBO3PIINX. Y CTaTEBOHE3PUINX OCOOMH MOYATOK IIBHUKOTO 3POCTAHHS MPUIIAIA€E HA BECHY, a Y
CTaTEeBO3PLINX BiH 3CYBAETHCS HA CEPEIMHY JIiTa (JIUTICHB).

3 HACTaHHSAM CTaTEBOi 3pPLIOCTI IHTEHCHBHICTH JIHIHHOTO POCTY 3HMXKYETHCS, y TOW Yac sIK Barosi
XapaKTEepUCTUKH 3HAYHO 30UIBIIYIOTbCS. 3OUIBLICHHS BAaroBUX NPUPOCTIB y MUJIEHracy
CIIOCTEPIra€ThCsl 10 LIECTUPIYHOrO BIKY. Y IIECTUPIYHUX pUO BEIUYMHU BaroBUX IPHPOCTIB
J0CSATal0Th MAaKCUMAJIbHUX BEJIMYMH, CKJaJlarouu B cepeanbomy 750 - 800 r Ha pik, MOTIM BOHHU
ocTynoBo 3MeHIyThes 70 300 - 350 r y pub y Bii 9-11 pokiB. Takum 4MHOM, MK JIIHIHHUMU 1
BaroBUMH MPUPOCTAMHU ICHYE MPSIMHUIN 3B'SI30K, KOJIM OCOOMHM CTAaTEBOHE3pLUIl abo cTapIie LIecTH
POKIB.

Temn 3poctanHs mieHracy B SIMOHCbKOMY MOpI 3HAYHO HUXKUe, HDK B A30BO-HOpHOMOpPCHKOMY
Oacelini [10]. [TopiBHSHHS KpUBHUX JIHIHOIO POCTYy IMOKa3ajo, 10 B 000X pailoHax NMpuOIN3HO
OJTHAKOBI1 cepe/iHi pPO3MipH rOJIOBHKIB, ABOX- 1 TPhOXPIUOK, @ Pi3Ki pO301KHOCTI CIIOCTEPIratoThCs B
cTapuux BikoBuX rpymnax (Puc.3, 4).

[TounHarouu 3 YOTUPUPIYHOTO BiKY, JIHIHHUNA piCT a30BO-YOPHOMOPCHKOIO MiJIEHracy NpUOIU3HO B
1,5 pa3u BuIle, HIX y JalbHbOCX110T0. BiAMIHHOCTI B TeMIax BaroBOro pOCTy Il O1IbLI 1CTOTHI:
TEMIIM BaroBOTO POCTY IMijeHracy B A30BCbkoMy 1 HOpHOMY MOPSIX BHILE B CEPEIHROMY B 2,3 pasu,
HDK B SIMOHCBHKOMY.

TakuM YWMHOM wiJIeCIpSIMOBaHa I1HTPOAYKINS JalleKocXigHoi Kedami mineHracy B A30BoO-
YopHoMOpchkHil OaceliH 3aBepuIniacs YTBOPEHHSM MOMYJSIiM, IO camMO BiITBOPIOETHCS.
[TineHrac mMMUPOKO OCBOIB akBaTOpPit0 A30BCHKOTO i YOpPHOT0 MOpIB, AOCIT BUCOKOI YHUCEIBHOCTI 1
CTaB OJIHMM 3 OCHOBHHUX 00'€KTIB MPOMUCITY.

AGioTuuHi (GakTOpU cepeoBHIlA, PU SAKUX MPOTIKAE HEPECT MIJICHracy B Pi3HUX paiioHax A30Bo-
YopHoMopcbkoro OaceliHy, B IIUIOMY BiJIOBIAAIOTh TaKUM B SIMMOHCHKOMY MOpi, 3a BHHSATKOM
OUTBII HU3BKOIO COJIOHOCTI BoaM. EekTuBHUI HepecT misieHracy Bifj3HAUY€HUH MpH COJIOHOCTI 4 -
21%, sika 3HAYHO HI>KYE, HIXK B SIMOHCHRKOMY MOpi. AfjanTailisi BUAY 10 pO3BUTKY 1KpU IPU MEHIIIH
COJIOHOCTI TpOsIBUJIAcA y 30UIbIIEHH]I BiIHOCHOTO 00'eMy *HpoBOi Kkparut (B YopHOMy MOpi BiH
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ckianae B cepenubomy 14,7%, y Monounomy numani - 19,0%, B SnoHcbkoMy Mopi - OJIH3BKO
10%), 1o cripusiio 30UTBLICHHIO IJIaBYYOCT] iKpH.

Hepect minenracy B A3oBo-HopHOMOpPCHKOMY OaceiiHi TOUYMHAETHCS PaHilIe 1 TPOXOJAUTh B OLIBII
CTHCHI TepMiHM, HIK y SmoHcbkoMy Mopi. IlodaTrok HepecTy 1 WOro TPHBAJICTh BH3HAYAIOTH
TeMIIEpaTypHI YMOBH, ONTHUMYM SIKHX 3HaXOAWUThCs B mianmazoHi 16 - 23°C. Y wMigKoBOAHIN
Mono4yHomy rMaHi A30BCEKOTO MOPSI HEPECT MPOTIKAE 3 MOYATKY TPABHA 10 KIHIS YEPBHI.

HaiiGinpi iHTEHCHUBHE 3pOoCTaHHs pHO BiIOYBA€ThCA 3 4YepBHA MO Jucromnai. /o mouaTky 3umu,
CTaHJapTHAa JOBXHHA I[bOTOPIUOK IJICHracy y HiBHIYHO-3aXiJHIi YacTUHI A30BCBKOTO MOpS
CTaHOBUTH y cepenuboMy 7,3 = 0,3 cm, B HopHomy mopi - 6,6 £ 0,3 cMm. HaliG1ab11 iHTEHCUBHHMA
THIMHUK picT pu0 BiA3HAYCHWI B MEpIIl TPU POKU KUTTA 10 HACTAHHS CTATEBOi 3piIOCTI, KOJIU
MaKCUMaJlbHI 3HA4YCHHS MPHUPOCTIB JociararoTh 11-13 c¢cM B pik. 3 HAcCTaHHSAM CTAaTEBOi 3pIJIOCTI
JiHIMHI TPUPOCTH 3HAYHO 3HIDKYIOTBCSA, 3 BIKYy 8-9 pOKIB BOHM MNPAKTHYHO 3aJHINAIOTHCS
MOCTIMHUMH 1 CTAaHOBJIATH y cepeanboMy 1,5 - 2.5 cM B pik. Ha BinmMiHy Bij JNiHIHHUX 301IbIICHHS
BaroBUX TNPHUPOCTIB CIIOCTEPIraeTbcs 10 6-piuHoro Biky (mo 700 - 800 r Ha pik). IlopiBHSIHHS
TEMITIB 3pPOCTaHHS IMiJeHracy B A30BCbKOMY 1 YOpHOMY MOpsIX MOKa3ye iX ayxke OJIM3bKY
IMO10HICTB.

JOoBsHHA RI3HWX BIKOBMX FPYN NiNeHracy

== A0S nHE Mope [Maaul

il LG PO [BAHI
T.C Yemanina)

Anancone mope (gani
Fliascipadima,
Midsopsin, 1083)

=

Pucynox 3 - Kpusi niniliHOro pocty mijneHracy: 1 - A3oBcbke Mope (Hamui J1aHi); 2 - YopHe
Mmope (T.C.Yexkanina); 3 - SAnonceke mope (Miztopkuna, 1983)

Maca pizHMx BIKOBMX rpyn nineuracy

== AA0BCERE MOPE [HaLLI
o]

== HOpHT Mope (Qani
2000 T.C.Hewanina)

AnoHobEe Mope [gadl
Mizmoprina,
SEHY Minopeing, 1983}

1 2 % 4 5 & 7 8 9 10

Pucynok 4 - KpuBi Barooro pocry mijieHracy B pi3HUX paiioHax: 1 - A30Bcbke Mope (Hamri
nani); 2 - Yopae mope (mani T.C.Yekanina); 3 - Anonceke mope (Mi3topkuHa, Mi3topkus, 1983)
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BUCHOBKH
B pe3ynbTarti 10CIiKEHb BCTAHOBJIEHO, LIIO:

1. B AszoBo-HopHoMopcekomy Oaceiini  3ycrpivarotbes 4 Buau Kedami: cuurine Liza aurata,
eocmponic L. saliens, noban Mugil cephalus L. i nineneac Liza haematocheilus. TlineHrac mmpoko
OCBOTB aKBaTOPir0 A30BCBHKOro i YOpHOro MPOMHCIY MOpIB, JOCSIT BUCOKOi YHCEIBHOCTI 1 CTaB
OJTHUM 3 OCHOBHUX 00'€KTIB.

2. A3oBo-UopHOoMOpchKa Ke(anb XapaKTepH3yeThCS BiIITHOCHO HEBEIMKOIO 3arajibHOK MIHJIUBICTIO
BHBUCHUX O3HAK OTOJITIB, KoedimieHT Bapiamii cepeaHpboi JOBXKUHU OTOMITIB-18,3%, cepenHpoi
UIUPUHU OTOMITIB-15,7%. OTpuMaHi piBHSHHSA NPSMUX, 1110 3B’SI3yIOTh CEPEIHIO TOBXKHUHY OTONITIB
3 iX MIUPHUHOIO SIK B3araji, TaK i 3a BIKOBUMU TPyIaMHu.

3. Temnu pocty kedaneit A30Bo—HOpHOMOPCHKOTO PErioHy MakCHUMallbHi y TiepioA Bia 1-ro g0 3-x
POKIB, TICIISI IIBOTO BiKYy CIIOCTEPIraeThCcs 3HAUHE 3HIKEHHS mpupocTy. EHepreTnyHi 3amacu micis
JOCSITHEHHST 3-X POKIB BUKOPHCTOBYIOTHCSI HE Ha JIHIHHMNA Ta BaroBWid NPUPICT, a HA PYXOBY
aKTUBHICTb.

4., Temn 3pocTaHHs TmiJeHracy B SIMOHCHPKOMY MOpI 3HAa4HO HHXKYe, HIK B A30BO-
YopHomopcbkomy Oaceiini. BcTaHoBieno, mo B ycix pailoHaXx HpuOIU3HO OJHAKOBI CepenHi
PO3MipH T'OJIOBHKIB, IBOX- 1 TPHOXPIYOK, a Pi3Ki pO30IKHOCTI CITIOCTEPIratOThCS B CTAPIIUX BIKOBUX
rpymnax y npubiau3Ho B 1,5 pa3u Bulle, HIXK y JaTbHBOCXITHOTO, @ TEMIIH BarOBOTO POCTY IIJICHTacy
B A30BChbKOMY 1 HOpHOMY MOPSIX BHIIE B CEPEIHHOMY B 2,3 pa3u, HiXk B SITOHCHKOMY.
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