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Abstract

The number and arrangement of radial channels is an important taxonomic character, helpful
in determining the species, especially the natural hybrids frequent with fish. It is of a great importance
to konw the radial channels when analysing the intestinal content of adephagans, where frequently
scales of different fish can be found. The material for this work consisted of 177 specimens of Prussian
carp (Carassius auratus gibelio BLoch), from the Dead Theiss. The number of primary and secondary
radial channels on the oral and caudal sides of scales was analysed, in relation to age, standard length
and mass, in order to determine which channels and on which side of the scales vary the least, this
being the most stable taxnomic character. The variation of primary and secondary radial channels is
less on the caudal, than on the oral side of scales. The most stable is the number of primary radial
channels on the caudal side of scales, while most variable is the number of secondary radial channels
on the oral side of scales.

Introduction

The scales are frequently used for ichthyologic research, since they can give a
lot of information about the life of fish. Besides the age, spawning and nutritional
rings, an important element of scales relief are the radial channels. They can serve as
taxonomic characters as they can be easily observed and they stay preserved, regard-
less how long the material is kept, or whether the scales passed through intestines.
Byxupes and Kocrapes (1961) and Bypmax (1979) stress that the morpho-
logic characters of scales are a constant feature of the species. BALON (1963)
and PunN et al. (1978) gave a key for determination of species within the genus
Abramis, based on the number and arrangement of radial channels on scales, while
SusLowskA and UreANowicz (1984) propose a key for determination of 25 species
of carp fish. The radial channels can help to determine natural hybrides (Vukovié
1971).

With regard to the fact that, about the morphology of silver carp scales, there is
not much data in our literature, by this work we wanted to show the arrangement
and number of radial channels and their variations.

Materials and Methods

The material was collected out of the Dead Theiss Biserno Ostrvo, in the period 1983—1985
and it consisted of 177 specimens of prussian carp. The scales were taken according to Yyryrosa
(1959) above the side line vertrically in front of the dorsal fin. The primary and secondary radial
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chapne[s were counted, separately on the oral and caudal side of scales. Surveyed were also the lateral
rad}al channels. The mass and standard length was measured, while the age was determined on the
basis of scale rings. The number of radial channels is shown in relation to these parameters.

Results and Discussion

The protective function of scales of the prussian carp is more apparent, since in
question is a benthonectonic form. For this reason the scales are thicker, larger and
more deeply inserted in the cuticle. The oral side of scales is very creased.

The scales are classified into oral, caudal and lateral sides.

The primary radial channels always extend from the center towards the edges of
scales. The secondary radial channels do not reach the edges or the center. One of the
scale features of the prussian carp are the lateral radial channels, appearing on the
scales of this species from the Dead Theiss — Biserno Ostrvo in the amount of 26%
of individuals, mostly on the left side of scales.

As shown in Table 1, according to the variation coefficient (Kv) it is concluded
that on scales the most stable is the number of primary radial channels on the caudal
side, and that the variation number of primary and secondary radial channels is far
smaller on the caudal than on the oral side of scales. The highest variation rate is
for the number of secondary radial channels on the oral side scales. SENk (1969) is of
the opinion that the secondary radial channels are one of the aberrations of scales.
We are of the opinion that possibly they are one of the aberrations, but they could
be considered as taxonomic characters. SENK and KALUDJERCIC (1963) analysed the
relation between secondary radial channels and the growth rate of Barbus meridionalis
petenyi and concluded that these channels are created equally in spring and autumn,
most frequently in front or in the middle of damaged sclerite rings.

Tables 2, 3 and 4 show that the number of primary radial channels on the oral
side of scales grows with age, while related to standard length and body mass, the
number of these channels varies.

The number of secondary radial channels on the oral side grows from the age
3+ to 5+ at body length 141—300 mm and body mass up to 300 g and from 401 to
1000 g. SENk and KALUDIERCIC (1963) state that the total number of secondary
radial channels with Barbus meridionalis petenyi, increased with age, while the crea-
tion of new channels decreased with age. The creation of secondary radial channels is
in connection with the more intensive growth of the individuals, since they are far
more intensively created at younger individuals. The creation of these channels is
also connected with the sexual maturity, since they are created mostly in the years of
sexual maturity.

Similar data are also given by KNEZEVIC (1984) regarding creation of secondary
radial channels with rudd Scardinius erytrophtalmus, in which the most intensive
creation is in the first year of life in groups of narrow sclerite zones. PUnN et al.
(1978) state that in Abramis brama the number of channels on the caudal sides of
scales was increased with age. This was not established on the oral side. For bream
the increase of channel number was not established in relation to age.

The high maximal number of secondary radial channels on the oral sides of
scales of prussian carp from the Dead Theiss — Biserno Ostrvo (14), and also the
relatively high mean value (2.84) (Table 1.) could possibly be connected as per the
quoted authors to age, because from this locality the caught fish were of older age
categories.
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Fig. 1. Arrangemenet and number of radial channels on the scales of Carrassius aurafus gibelio from
the depo Theiss-Biserno Ostrovo

Tab. 1. The number of radial channels on the scales of Carassius auratus gibelio BLocH in the
Mrtva Tisa-Biserno ostrva (The Dead Theiss )

Species and position of the channels E:ﬁ;; xX+Sx o Kv
Primary radial channels on oral side of the scales 1—8 | 4,37+0,08 | 1,11 | 25,40
Secondary radial channels on oral side of the scales 1—14 2,8440,16 | 1,83 | 64,44
Primary radial channels on caudal side of the scales 2—5 | 3,684+0,05 | 0,72 | 19,56
Secondary radial channels on caudal side of the scales 1—2 | 1,114+0,05 | 0,32 |;28,83

The primary radial channels on the caudal side of scales do not vary a lot in
relation to age (Table 2), while in relation to standard length (Table 3) and body mass
(Table 4) there are variations, but not so much as on the oral side of scales.

The number of secondary radial channels on the caudal side of scales does not
vary a lot as compared to the stated parameters, and variation is also less than on the
oral side of scales.

Conclusion
— The prussian carp is a benthonectonic form so that the scales are thicker,

larger and more deeply inserted in the cuticle, and the oral side is more creased.
— One of the features of the scale of the prussian carp are the lateral radial
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channels, appearing at 26% of individuals from the Dead Theiss — Biserno Ostrvo
most frequently on the left side of scales.

— The most stable is the number of primary radial channels on the caudal side
of scales, while the most highly varied is the number of secondary radial channels on
the oral side of scales.

— The variation of primary and secondary radial channels is less on the caudal
side, as compared to the oral side of scales.
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Az eziist karasz pikkelyei csikjainak elrendezfdése és szima
KosTiC DESANKA és MALETIN S.
Bioldgia Intézet, Ujvidék

A halpikkelyek radialis csikjamak szama és elrendezddése jelentds rendszertani bélyeg, amely
elsdsorban a természetes hibridek meghatarozasat segiti el6. A radialis csikok ismeretének nagy
jelentdsége van a ragadozdk emésztdesatorndja tartalmanak elemzésekor is.

A szerzék Gsszesen 177, a Holt-Tiszabo! szdrmazo eziist karasz egyedének vizsgalatat végezték
el. A pikkelyek oralis és kaudalis részén jelenlevé elsddleges és masodlagos radialis csikjainak vizs-
galata az életkor, a testhossz és a testtdmeg Ssszevetésével tirtént, Megallapitast nyert, hogy a pikke-
Iyek kaudalis részén elhelyezkedd, mind az elsGdleges, mind a masodlagos barazdai kisebb mérettiek
az oralisokéihoz viszonyitva. Masrészt a pikkelyek oralis részén elhelyerkedd masodlagos csikok nagy
valtozékonysagahoz viszonyitva az elsddleges kaudalis csikok allandosaga nyilvanvalo.
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Pacnono :xenne H KOJMMYSCTBO PaIHaILHBIX KZHAJIOB Ha YeIysx
cepe0 punore kapacda (Carassius auratus gibelio Bloch)
3 Mepreoii Tucsr

Oecanka Koctuy uw C. ManeTtun

Hucmumym no 6uoaozuu Ecmecmeenno-mamemarmuieckozo gaxyasmema, 2. Hoeu Cad

Pestome

KomyecTso ¥ pacnonokenue pagdanbHbIX KAHANOB ¥ PLIG ABIAIOTCS BaXKHBIMH KTacCHHKa-
IAOHHBIMH XapaKTePHCTHKAMH, KOTOpEIE MOIYT B 3HAUYMTENbHOH CTENEHH COAEiicTBOBATH NpH
onpefeneHHd BHAOB, 0COOEHHO TPUPOAHEIX THOPUIOB, YACTO MOMBASIOWIMXCH ¥ Pbi0. ONBITHOCTD
B ONpeJIeNIcHHH pagdalbHEIX KaHalloB uMeeT OoMblloe 3HAYEHHE IPH aHATH3E KHIIEYHOTO COAepHka -
HHSA XHIIHBIX PBIO.

Marepuanom mis 31oif pabotel O6binu cepebpsnnie kapacu (Carssius auratus gibelio BLOCH)
u3 Meptsoii Tucel, B komuyectse 177 mT. AHATH3MPOBAIOCH KOJIHYECTBO NMEPBHYHLIX H BTOPHYHBIX
paMaTbHBEIX KaHAIoB HA ryOHOM M XBOCTOBOI YAacTAX YEllYH MO OTHOLIEHHIO K POCcTy (BO3pacry),
CTaHJApPTHOMH JITHHE W Becy PHIOHL.

Baperpoearne NepBHYHBIX M BTOPHYHBEIX PaJHajibHBIX KaHAlIOB MEHBINE B XBOCTOBOIl YacTa,
yeM B ryOHOIl yacTu yemryn. CaMbIM MOCTOSHHBEIM SBJIAETCH KOJHYECTBO NMEPBHYHEIX KAHAIOB XBO-
CTOBOIi 4aCTH 4ellyH, a camble OoJbIIMe BapHaLMK HAOMIOJAIOTCA B KOJWYECTBE BTOPHYHEIX Paim-
aNBHBIX KaHAToB IyOHOI 4acTH Yeury.

Raspored i broj radijalnih kanali¢a na
krljuStima srebrenog karasa (Carassius auratus gibelio Bloch)
iz Mrtve Tise

Desanka Kostic i S. MALETIN
Institut za biologiju, PMF-a, Novi Sad
Izvod

Broj i raspored radijalnih kanalica riba je vaZan taksonomski karakter koji moZe dosta da
pomogne kod odredjivanja vrste, a naroCito prirodnih hibrida koji su kod riba dosta Cesti. Poznavanje
radijalnih kanali¢a je od velikog zacaja kod analize crevnog sadrZaja grabljivica.

Materijal za ovaj rad se sastojao od 177 primeraka srebrenog karasa (Carassius auratus gibelio
BrocHh) iz Mrtve Tise. Analiziran je broj primarnih i sekundarnih radijalnih kanalica na oralnoj i
kaudalnoj strani krljusti u odnosu na starost, standardnu duZinu i masu ribe.

Variranje primarnih i sekundarnih radijalnih kanali¢a je manje na kaudalnoj nego na oralnoj
strani krljusti. Najstabilniji je broj primarnih radijalnih kanali¢a na kaudolnoj strani krljusti, a naj-
vise varira broj sekundarnih radijalnih kanali¢a na oralnoj strani krljusti.
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