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Auncak O.0,, llleBuenxo I'LI., Lleanx B.B.
ITOPIBHSI/IBHA XAPAKTEPUCTUKA IIAACTMYHMNX O3HAK PISHUX
KOAbOPOBUX ®OPM KOPOIIA KOI (CYPRINUS CARPIO KOI).
Hauionarvnuii yrisepcumem 0iopecypcis ma npupodokopucmysanis Ykpainu

Ilposegeno mopdo-MeTpmuHMil aHaai3 0a30BMX (POPM SAMMOHCHKOTO KOpoOIa Koi
(Cyprinus carpio koi). Ilokazana crmermdika BapiallilfHMX 3MiH I1aCTMYHMX O3HaK Pi3HMX
dopm koporma koi 3a yMOB yTPUMaHHSA B OAHAKOBUX yMoBax. JocaigkeHa pi3HMIIS MixX
KOABOpOBUMM (opMaMU KOpoIla KOi, IO IiATBEPAXKYETHCS ITOKa3HMKaMU KoeillieHTiB
CrriogenTa, BiaMiHHOCTI Martipa i HalmpaBAeHOTO BiAX1MA€HH:.

Katouosi crosa: Cyprinus carpio koi, kKoAvoposi dopmu, Kopon woi, 6i0XuAeHHs, Koediyienmu,
03HAKU.

Avicak A.A., lllepuenko I1.T., Lleanix B.B.
CPABHUTEABHAS XAPAKTEPVICTUKA TTAACTUMYECKVX ITPMISHAKOB
PA3AMYHDBIX LIBETHBIX ®OPM KAPITOB KOM (CYPRINUS CARPIO KOI).

Havuonarvrulii yrueepcumern 0uopecypcos u npupodonorb3osarus Yipautiol

I1poBesenurrt MOpdoOMeTpUIeCcKUiI aHaAM3 Oa30BBIX (POPM SIIOHCKOIO Kaplia KOu
(Cyprinus carpio koi). Ilokasana crenm¢unka BapMaIlMOHHBIX M3MEHEHMII I11aCTUIECKUX
IIPU3HAKOB Pa3AMYHBIX IJBETHBIX (POPM KapIla KOU B OAHIX U TeX K€ YCAOBUSX COAeP>KaHI.
MccaeaosaHa pasHuna Mexgy ¢GopmMamu Kapria KOU, U4TO IIOATBEPIKAAETCS I10Ka3aTeAsMU
koapPuinentos Crpiogenra, pa3andus Maripa 1 HallpaBA€HHOTO OTKAOHEHUS.

Karouesvie crosa: Cyprinus carpio koi, gopmvl kapna iou, omiAoHeHus, Koapduiuermoi,
NpusHAKU.

Lysak O. O., Shevchenko P. H., Tsedyk V.V.
COMPARATIVE ANALYSIS OF PLASTIC ATTRIBUTES OF DIFFERENT CARP
KOI FORMS (CYPRINUS CARPIO KOI)
National University of Life and Environmental Sciences of Ukraine

Japanese carp or carp koi ( Cyprinus carpio koi) — is a freshwater, partially saltwater fish
which is a decorative subspecies of carp ( Cyprinus carpio L.) namely a primary black form of
carp koi that has its domestic name Magoi. Constant complex activity of abiotic and biotic
factors together with husbandry and selectional activity of human caused significant changes
in water ecosystems that impacted on the biology of carp koi subspecies (Cyprinus carpio
koi) and as a result caused the species-specific morphological adaptations in fish. Collection
of materials was conducted from ornamental water ponds at the territory of Nemishaievo
state agrotechnical college in the spring 2012. Author selected 3000 units of this year fish
offsprings of carp koi with different colors. All the studied fish was divided into groups
according to external indexes ( among them color) in the following way: group I (sample) —
grey and white form (Hikarimuji which is the most similar to Magoi), group II — black and
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white form (Kumonryu), group III — black and yellow form ( Utsurimono), group IV — red
and white form (Kohaku). For further researches scientists selected 25 exemplars of carp koi
for each group. It is necessary to have a starting point (sample) for statistical research of
differences in carp koi forms. Sample or optimal form was determined by distances of
deviations of scalar sums of form vectors of carp koi from nyvkivskyi carp. Morphometric
study of carp koi was conducted according to 30 plastic attributes, in accordance with
method proposed by I. F. Pravdin. In contrast with generally accepted relative magnitudes of
indexes of plastic attributes of carp koi body were calculated from zoological (not standard)
length of the body of the fish that is connected with using koi as an object of decorative
aquaculture.

Statistic processing was conducted with using of average arithmetical discrepancy, root-
mean-square error and variability index. Actuality of variances of morphometric indexes of
fish from different groups is mathematically approved by Student’s index-criterion.
Variances were considered to be valid if Student’s criterion exceeded 2, 68 at insurance level
of magnitude a = 0,01 that is accepted as an ample for majority of biological objects. By
comparison of different carp koi (Cyprinus carpio koi) forms researchers used Mayr's
coefficient of resolution. (CD). It is evident that the less curves of two compared populations
are lapped over, the more difference is between middle M1 and M2 divided by sum of
middle quadric deviations o1 i 02. Coefficient of directive deviation (Kdv) characterizes
percentage deviation of two compared indexes of particular attribute. For deviation
determination (Kdv) between the index, the difference between an attribute A and the same
attribute of sample index E is necessary to divide by index of attribute E and multiply by
100%.Estimation criterion is the same as in variability index — low level of deviation Kdv <
5%, middle Kdv = 10-30%, large Kdv > 30-50%. At conducting the morphological analysis of
groups Nel-IV of carp koi different forms authors researched 30 plastic attributes. Plastic
attributes were grouped according to indexes which were determined by percents from
zoological length of the body ( standard length, trunk length, the biggest and smallest
heights, antidorsal and postdorsal distances, length of tail-stem, antipectoral, antiventral,
antianal pectroventral, ventroanal distances and length of a head); were determined by
percents from length of a head ( length of a fish snout, eye diameter, sight unseen distance,
height and width of forehead, lengths of lower and upper jaw, height of the head near the
nape and through the middle of the eye) but the measuring of all the fins were held
separately so as for koi they are the criterion for estimation of form quality, which also were
determined by percents from body length ( the biggest height and length of dorsal fin, the
biggest height and length of anal fin, length of chest and ventral fin, lower and upper flippers
of tail fin). Taking research into account we determined the sample form (group Nel) which
according to indexes of growth potential was proved to be the best, it means that difference
from Amur carp in group Nel was the lowest. The majority of researched plastic attributes
expressed in nominal average data of compared forms (groups) of Japanese carp koi ( NoI-IV)
were on quite low level of variation (pic.l.): variability index did not exceed 10%,
approximately third part of indexes were on middle level of variation, variability index was
in boundaries of 10-25% and only one index ( forehead height) was on high level of variation
(more than 25%).

Trustworthiness of variances of Japanese carp koi different forms between sample
group (Nel) and every group from research colorful forms was mathematically approved by

ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). Fioroziunuii gicnux MAITY. 2014, Ne2




100  BioJsoriunuii BicHHK FB\
—_—
indexes of Student’s criterion (tst), Mayr’s variability index (CD) and by coefficient of
directed deviation (Kdv).

Emerging from these estimation criteria of trustworthiness of variances between
attributes of different carp koi forms it may be concluded that from 30 different attributes
only 5 are approved at least by two coefficients (table). Large difference at once by 3
coefficients is approved between sample and group NolV according to “forehead height (ho)”
which estimates tst = 9,8 > tcr = 2,68; CD = 1,46; Kdv = 32,1%, thus achieving the level of
subspecies according to Mayr’s coefficient. But the indexes of this attribute are impossible to
be adequately estimated because of difficulties in the process of its measuring, indexes of this
attribute should better be considered among with other attributes.

But there are attributes that point at trustworthy variance according to index of
Student’s criterion (tst) and are approved by coefficient of directed deviation (Kdv). As you
can see the basic level of deviations is concentrated on the attributes which were determined
from head length (ho, mx, mn).These attributes may characterize the adjustment of carp koi
to more active catching of food items, so as brighter colorful indexes scare them, especially
when the water in water pond is highly limpid. It is also interesting to note the high density
of fish planting (3000 exemplars per 0,2 ha), it tells us about high level of contest between
different colorful koi forms for food organisms. Among other things, increased indexes of
attributes like “tail-stem length” (pl) and “basis of anal fin length” (1A) in three the brightest
groups may point at increase of reoration power in these fish. It is possible to make an
assumption that increase of indexes of these attributes was not caused by other factors of
water environment, except bright color of fish (it means that this attribute may characterize

connection of colorful carp koi forms with difficulties at gaining food organisms. Author
conducted morpho-metric study of basic forms of Japanese carp koi. Study showed the
specificity of variational changes of plastic attributes of different forms of carp koi upon
condition of keeping them in the same conditions. Author researched the variance between
forms of carps koi, which is proved by indexes of Student coefficients, Mayr resolution and
by directional deviation.

Keywords: Cyprinus carpio koi, carp koi forms, deviation, coefficients, attributes.

BCTymn

SInoncpkuit kopor, abo xopon Koi (Cyprinus carpio koi) — Iie HIpicHOBOAHA,
JacTKOBO COJAOHYBaTOBOAHa puda, sIka € AeKOpaTUBHUM IIiAgBUAOM BUAY KOpoIla
(cazana) (Cyprinus carpio L.), a came IepBiCHOIO YOpPHOIO (POPMOIO KOpoIla Koi 3
MicrieBolo Has3Bolo Magoi. IlocTiiHa KOMIIAeKCHa Aisf abioTmyHmx i OioTMYHUX
¢akropis, mopsi4 i3 rocrIoAapchbKoIO Ta CeAEKIIiNHOIO AiSABHICTIO AIOAVHY, IIPUBEAN
AO 3HayHUX 3MiH y BOAHUX eKOCHCTeMax, IO BigoOpasmauch Ha OioAorii IigBuay
kopoma koi (Cyprinus carpio koi), i sIK HacaigOK, BMKAMKaAM BuAOcCHenuQiuHi
Mop¢oaoriuni aganranii 'y pud. Y mnomepeaHix AOCAigKeHHAX 3a BiACTaHAMU
CKaAsIpHUX A00YTKiB OyA0 BCTaHOBAEHO, IO MiXX Koaboposumu popmamu Cyprinus
carpio koi criocTepiraamch BigAMiHHOCTI, I1JO 403BOAMAY PO3Pi3HATU KOALOPOBi popMu
3a piBHeM I1i€l BigMiHHOCTI Big nepsicHoi (Magoi) (/Aucak, I'apina, Hlepuenxo, 2013).
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Y 1mpomy 3B’A3Ky caig OiaBII geTaABHO PO3TASHYTU BiAMIHHOCTI MiX popMamu Koi
Ta OLIHUTU CTYIiHb 3MiH MiXX KOABOPOBUMM (pOPMaMM KOi.

MATEPIAAU TA METOAU AOCAIAXKEHD

30ip MmaTepiaaiB 34iJicCHIOBaBCAI 3 JAeKOPATUBHMX BOAOVM Ha TepuUTOpil
pubaiapHNnLi Heminra€Bchbkoro Aep>kaBHOTO arpOTeXHIYHOTO KoaeAXy BoceHn 2012
p. byao Bigiopano 3000 ex3. 11bOroAiTOK KOpoIa Koi pi3HMX KOAbOPOBUX popM. Best
AocdigxeHa puba Oyaa IogizeHa Ha TpynM 3a eKcTep €PHUMMMU IOKa3HUKaMU
(3oxpema 3abapBAeHHAM) HACTYIIHUM 4MHOM: Ipyna I (etaaoH) — ¢popma cipo-6iaa
(Hikarimuji, mo € nHambiapm cxoxoio 4o Magoi), rpyna II — ¢popma gopno-6iaa
(Kumonryu), rpyna Il — ¢popma gopno-xosra (Utsurimono), rpyna IV — dpopma
yeppoHO-0iaa (Kohaku). Aasi 1moaaablIOro A0CAiA’KeHH:S 3 KOXKHOI Ipynm Oyao
BigiOpaHo 1o 25 eK3eMIIAspiB KOopoIla KOi BiAIOBIAHIX KOABOPOBUX (POPM.

AAsl  CTaTUCTUYHOI OOPOOKM IOPIiBHAABHUX XapaKTepUCTUK OTPUMAaHUIX
pe3yAbTaTiB  HeOOXigHO BMAIAUTM eTaAOH (Touka Bigaiky). EtasonHa abo
ontuMmaabHa ¢opMa Oyala BU3HaueHa 3a HalIMEHINIOIO BiACTAHHIO BiAXIAeHb
CKaAsIpHUX AO0OYTKiB (popM Kopolla Koi Big HUBKiBCbKOTO Kopoma (/Amcak Ta iH.,
2013). MopdomeTpruHMIl aHaAi3 KOpoma Koi 0ya0 mposedeHo 3a 30 MAaCTUIHUMU
O3HAaKaMM Yy BIAIOBIAHOCTI i3 MeTOAUKOIO, 3anponoHosaHoio LO. Ilpapainum
(ITpaBaun, 1966). Ha BigMiHy Bi4 3araAbHOIPUIHATOIO, BiAHOCHI BeAMYMHU
ITOKa3HMKIB 11aCTMYHMX O3HaK Tida KOpoIla KOi po3paxyBaaAM Big 30010ri4HOI (a He
CTaHAAPTHOI) AOBXXMHMU Tida puOM, IO OB’ 3aHO 3 BUKOPMCTaHHIM J10TO SIK 00’€KTa
AeKopaTuBHOI  akBakyAbTypu. CraTmcrtmyHa  oOpoOka  mposoamaach i3
BUKOPUCTAHHAM CepedHiX apupMeTHMyHMX, IOXMOOK cepejHiX, cCepeaHbOIrO
KBaJpaTUYHOTO BiAxmaeHH: i koedirjieHnTa Bapianii (I'epacumenko, I'oaosau, €pina,
2007; I'oaosay, €pina, Kosupesa, 2008).

PeaabHicTh BiAMiHHOCTeNI MOP(O-MeTpUIHUX IMOKA3HMKIB pub 3 pi3HMX IpyIl
CTaTUCTUYHO TiaTBepakeHa KputepieM CroiogenTa (tst) (Aaxun, 1990): BigminHOCTI
BBa’KaAlCh AOCTOBipHMMM, AKIIO Kputepinn CTpiodeHTa IlepeBuIillyBaB 2,68 Ipu
Aosipuomy piBHi a = 0,01 sHauymiocTti, NPUIHATUII AOCTaTHIM AAs OiabIIOCTi
OiozoriuHmx 00'€KTiB.

ITpu mopiBHsAHHI pisHUX KoabOpoBUX $opM Koporma Koi (Cyprinus carpio koi)
3acTocoByBaamu KoedirieHT BigminHocTi Maiipa (CD). OueBngno, 1mjo 4mM MeHIle
IepeKpUBalOThCsl KPUBI ABOX IOPiBHIOBAHUX MOITYASIIiN, TUM OiAbIlla Pi3HUI MiX
cepeguimm M1 i M, mogiseHa Ha cymy cepesHiX KBaldpaTUYHMX BiAXMAEHbL O1 i 02
(Marp, 1971):

CD=Mi1 - M2/ 01+ 02

Koedinienr nampasaeHoro siaxmaenns (Kdv) xapaxrtepusye BigcoTkose
BiAXM/AEHHS ABOX IIOPiBHIOBAHMX IIOKa3HMKIB II€BHOI O3HaKM. J4s 3HaXO/>KeHHS
koedinienra (Kdv) HeoOXiAgHO TOAIAMTM PIi3HMIIO MiXX BiAHOCHUMM IIOKa3HVMKOM
o3HakM (A) A0CAIAHOIL TPyNN i eTaA0HHMM NoKasHUKOM (E) Ha eTaa0HHMII ITOKa3HMK
(E) i momuoxutu Ha 100%.
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Kdv= *100

(A-E)
E

ITeit xoedillieHT BUpaka€ThCA y BiACOTKax i Ma€ AogaTHe 3HaueHH:A. OgHak, 3
MeTOI0 IIOKa3aTy HaOpsAMOK CaMOTO BiAXMAEHHS IIOKa3HMKa O3HaKy, HaMU
BXKMBAIOThCA 3HaK (+) 30iAbIIeHHs Ul (—) 3MEeHILIeHH: Bij eTaA0HYy.

OninouHnit KpUTepiit Takuii e K i B KoedillieHTa Bapiallii — HU3bKIUII PiBeHb
Biaxmaenns Kav < 5%, cepeaniit Kav = 10-30%, Beankuit Kav > 30-50%.

PE3VABTATU AOCAIAKEHD TA IX OBTOBOPEHHSI

ITpu mposesgenni MopdoaoriuHoro anaaisy rpymn Nol-IV pisHMX K0ABOpOBUX
¢opm smoHcpKOTO KOporna Koi 0yao gocaigxeno 30 maactimaHux osHak. Ilaactirani
O3HaKM OyA0 3rpyIlioBaHO 3a IOKa3HMKaMM, IO XapaKTepU3yIOTh: IlapaMeTpu Tida
(ctraHgapTHa AOBXWMHa, JAOBXMHA TyaAyOa, HalOiabIlla i HaliMeHINIa BUCOTH,
aHTMJOpcaldbHa 1 IIOCTAOpcadbHa BiAcTaHi, AOBXMHa XBOCTOBOIO cTeDaa,
aHTUIIEKTOPaAbHa, aHTUBEHTpaAbHa, aHTMaHaAbHa, IIeKTpOBeHpaAbHa,
BeHTpOaHa/AbHa BiACTaHi i 4OBXXIHa TOAOBMU); AiHiJHI ITapaMeTpu roA0BU (AOBXKIHA
puaa, giaMeTp OKa, I03a04YHa BiACTaHb, BICOTA i MIMpUHA A100a, AOBXIHI BePXHbOI i
HIDKHBOI I11eeIl, BUCOTa IoA0BM 0iAs MOTMAUII i yepe3 cepeduHy OKa) i oKpeMo
IpoMipHu BCiX I1AaBLiB, OCKiABKM AAsl KOi BOHM € KpUTEpi€M OLIHKU SIKOCTi $opM,
IO TaKOX BM3HA4YaAUCh y BiACOTKax Bi4 AOBXMHHU Tida (HaiOiaplna BucoTa i
AOBXXIHa AOPCaAbHOTIO I1AaBIid, HallOiAbIlla BIMCOTa i AOBXKMHA aHAAbHOIO I1AaBLid,
AOB>XJHA I'PYAHOIO i YepeBHOTO I1AaBIIiB, BEPXHbOI 1 HIMXKHBOI AOIIaTell XBOCTOBOIO
T1AaBII).

biapmricte  40CAiAXKyBaHMX IIAAQCTMYHMX O3HAK, BMPa>keHMX Y BiAHOCHUX
cepeJHiX BeAMUYMHAX, MOpPiBHIOBaHMX (OPM (TPyII) SIIOHCBKOTO Kopoma koi (I-IV),
Oyam Ha AoCcuUTh HM3BKOMY piBHI Bapiamii (puc. 1): koedimieHT Bapiarii He
nepesuitysas 10%, OAM3BKO TpeTMHM IIOKAa3HUKIB OyAn Ha cepejHbOMY piBHi
BapiloBaHH:, Ae Koe]illieHT Bapiariil Oys B Mexkax 10-25 %, i anuIrte oAMH MOKa3HMK
(Bucora 200a) OyB Ha BUCOKOMY piBHi Bapianii (6iabiie 25%).

/JOCTOBiIpHICTh BigAMiHHOCTE} O3HAK pi3HUX (POPM SIIOHCHKOTO KOpOIa KOi MiX
etTaaoHHoIO Tpymnoio (I) i koxHOIO i3 gocaigHmx KoapopoBux ¢opm Oyaa
CTaTUCTUYHO IligTBepA>KeHa IToKasHIKaMu Kputepito CtpiogeHTa (tst), KoedilrieHTOM
BiagminHOCTI Maitpa (CD) i koedinieHToM HatpasaeHOro BigxmaeHH: (Kav).

Buxogsunm 3 nmx xputepii OIiHIOBaHHSI AOCTOBIpHOCTI BigMiHHOCTEN O3HaK
pisHnx ¢$opM AINOHCHLKOTO KOpOIla KOi, MOXHa 3poOuTH BUCHOBOK, mo 3 30
IIAaCTUYHUX O3HAK AUIIe 5 TATBEpAXYIOTbCSI MiHIMyM ABoMma KoeQillieHTaMu
(taba. 1). Beauka BigMiHHICTL (Ogpa3y TpbOoMa Koe(illieHTaMu) MiATBepAXKY€ThCs
MiX eTaa0HOM i rpymnolo IV 3a o3HakoIo «Bucota 200a (ho)», 1110 CTAaHOBUTH 3a LIVIMU
koedinientamn tss = 9,8 > ta=2,68; CD = 1,46; Kav = 32,1%, gocaratoun piBH: HigBuAy
3a koedinienrom Maiipa (Maiip, 1971). Oanak, Taki BUCOKi ITOKa3HMKI KOeillieHTiB
MOXKYTb OyTH IIOB’sI3aHi 3 TPyAHOIIlaMI Yy IIpOBeAeHHi BUMIpiB I1i€i O3HaKU, TOMY
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AOIIiABHO aHaAi3yBaTy BUCOTY A00a B KOMIIAEKCi 3 iHIIMMM IapaMeTpaMi IOAOBU
(Mutpodanos, 1977).
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Puc. 1. Bapiamist maacTMYHMX O3HAK MOPiBHIOBaHMX POPM KOpoOTIa KOi,
PaHXOBaHMX y MOPSIAKY 3MeHIIIeHHsI Koeilli€HTiB

Tabaunsa 1. Minamsictb MOp¢Oa0TiUHMX O3HAK SIIOHCBKOTO KOpOIla KOi
(3a xoedirrienramu CD, tst, Kav )

I'pyrin popM KopoIia Koi Ta IX HOPiBHAHHS MixK

co0010
IToka3uuk I I-1I I-I1I I-IV
C C C
M D tst Kdv D tst Kdv D tst Kdv
AJosxuHa xBocroBoro crebaa 11, 09 6,4 20, 06 48 11, 1,0 6,6 28,
(Pl 30 3 1 53 8 0 77 0 0 58

68 04 27 31, 10 68 21, 14 98 32,
5 9 2 06 1 4 72 6 0 08
JosxuHa Bepxsuboi meaenn 24, 04 26 11, 04 31 56 0,7 55 10,

Bucora a06a (ho)

(mx) 16 2 2 75 4 3 3 9 5 18
AJosxuna HmkHbO1 meaennm 20, 0,3 2,1 10, 04 3,1 63 08 58 13
(mn) 50 3 0 73 4 3 9 3 9 02
JoBxuHa ocHoBu aHaasHoro 6,3 03 22 74 02 14 34 06 4,7 13,
riaasit (1A) 5 3 5 0 1 6 6 8 4 04
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IIpore € o3Hakm, IO BKa3ylOTh Ha AOCTOBIpHY BiAMiHHICTb 3a ITOKa3HMKOM

kpurepito CrpiogeHTta (ts) i HiATBepAXYIOTbCA KOe]illieHTOM HaIpaBAe€HOTO
Bigxuaenns: (Kav) (puc. 2).

IA
% mn M [pyna IV
o
8 mx W pyna lll

W Mpyna ll
ho W lpyna | (ETanoH)
pl
0 10 20 30 40

Binxunenns (%).

Puc. 2. BiaxmaeHHs 11AacTUYHNX O3HaK PisHUX POPM SAITOHCHKOTO KOPOIIa KOi, 3a
IOKa3HMKaMI KoedillieHTa HarpaBAeHoro BiaxuaeHH: (Kav ,%)

3riaHo 3 OTpUMaHNMU pe3yabratamu, Hab1AbIIIOIO MIiHAUBICTIO
XapaKTepusyIloTbCsl MnaacTuyHi o3Haky roaosu (ho, mx, mn). Lli o3HaKM MOXKYTbH
XapakTepu3syBaTU IIPUCTOCOBAHICTh KOpOMa KOi 40 OiAbIll aKTMBHOIO CIIOCOOY A0BAi
KOPMOBMX 00’€KTiB, KIX BiAAsAKy€ HallOiAbII sICKpaBe KOAbOPOBe 3abapBAeHH: KOi,
0Cco0AMBO IIPM BJMCOKOMY PiBHI IIpO30pOCTi Bogu B BoAoiimi. Kpim Toro, 6iapmr
BICOKi ITOKa3HMKM O3HaK «JOBXKMHa XBOCTOBOIO cTebaa» (pl) i «40B>XKMHa OCHOBU
aHaABHOTO TAaBIls» (lIA) y TpboX HalOiABII SICKpaBUX I'PYIl MOXYTh BKa3yBaTU Ha
30iapIeHHsT piBHA cuamM peopeakuii y umx pud (Murtpodanos, 1977). MokHa
HNPUITYCTUTH, IO IiABUIIIEHHS OKa3HMKIB ITMX O3HaK CBIAUMTh PO II€BHMUI 3B'sA30K
KOABOPOBMX (OPM AMOHCHKMX KOPOIIB KOi 3 TpygHOIIaMu A0OyBaHHS KOPMOBUX
OpraHi3Mmis.

BUMCHOBKMU

TakuMm umMHOM, CYTTEBUX BiAMIHHOCTENI MiX KOABOPOBUMU (opMaMu
ATIOHCBKOTO Kopora Koi (Cyprinus carpio koi) Hamu He OyA0 BUSABAEHO.

Bucokuit piseHb BigMiHHOCTI ITOKa3HMKIB O3HaK AOBXXMH XBOCTOBOTO cTeDaa i
OCHOBI aHAABHOTO I1AaBIlA Y TPHOX SCKPaBUX IPYI MOXKe CBiAYNTU PO 30iAbIIIeHH:
piBHS cuau peopeakiii puO, IO CylepeduTh TiApOAOTiYHMM yMOBaM YTpPMMaHH,
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ale MOXKe BKasyBaT! Ha BiAMIHHICTh MiX KOABOPOBMMU (popMaMm KOpora Koi y
A00OyBaHHI KOPMOBMX OpraHi3MiB.

Hari6iapmry BiAMiHHICTE 32 TpbOMa pO3TASHYTUMY KoeillieHTaMy MaAy ANIIe
IIOKA3HMKU O3HAaKM BMCOTa A00a y Bcix gopMm pud; amme y rpymu IV — dpopma
yepBoHO-0iaa (Kohaku) 1151 o3Haka 3a koedirieHToM Maiipa gocsrada piBHA HiABUAY.
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