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Spawning features of Kura chub Alburnoides eichwaldii (De Filippi, 1863) distributed in
the basin of Debed and Agstev Rivers have been studied. It has been revealed that the Kura chub
in the basin of Debed and Agstev Rivers becomes mature at the beginning of the second year when
it has no less than 60 mm body length. The spawning period starts from April and lasts until the
end of July. During this period, the females spawn three times, laying from 1362 to 8245 eggs.
Males are supposed to become mature earlier than female, and at first elder individuals with larger
body length spawn.

Kura chub — Alburnoides eichwaldii — River Debed — River Agstev — spawning —
absolute individual fertility

Ncunwuwuhnyt BU Mptn W Unuinle gbntph wjwquund tnwnpwéywé wnllbywl tnwethuhyh
Alburnoides eichwaldii (De Filippi, 1863) pwquwgdwl wrwlduwhwinynieniuutnp: Mwpgyty k£, np
epbn W Ununl gbntbph wjwquwuuGnnd wnplbpgwl tnwnthuhyh uGnwhwununigniup ynw £ hwuunwd
Jwnduh 60 Ju-hg ng wwywu Gpyunniejwl W Ywueh Gnypnpn nwndw uygpned: Pwquwgdwl 2nswlin
ujudnud £ wwphthg W Ywpnn £ 2wpniuwyyty dhtgle hnihuh dtpgn, nph plpwgend  Egtinp
punuhgnwdutnny ddwnpnd BU Gpbe wiliqud® punhwunip wrdwdp nuting 1362-hg Uhusle 8245 dlyuyhpe:
Pwgwhwjwndt E, np wpnubpu wytih ywn G hwuntbwunwd EgBphg, huy wnwghu htpehu pwqdwuncd
GU wnwyb) funpnp W tnwiptg wnwudujwyubnp:

UpleGywt tnwnbfuply —Alburnoides eichwaldii — 26ptin gbun — Unuwnle g6 — pwquwgnid —
wlhwwnwlwl pwgwnpéwly pEnniuncpynil

V3ydeHsl 0COOEHHOCTH pa3MHOKEHHsI BocTouHOM Obictpsinki Alburnoides eichwaldii (De
Filippi, 1863) B Gacceiine pek Jle6en u ArcreB. BbIsICHEHO, YTO B M3Y4E€HHBIX BOJOEMAaX MOJIOBO-
3penocTh OBICTPSIHKK HACTYMAET MpH AJHHE Tena Ooiee 60 MM U B Hayalie BTOPOTO Io/ia KHU3HU.
HepecToBriii epuos HaUMHAETCS € anpesis U MOXKET NPOJOJDKAThCS A0 KOHIA Hrofs. B 3TOT me-
PHOA CaMK{ MOPIMOHHO Pa3sMHOXKAIOTCS 0 TpeX pas, oTkiaaneiBas or 1362 mo 8245 uKpuHOK.
BBISBICHO, YTO CaMIlbl CO3PEBAIOT PaHbILIE CAMOK M, B TIEPBYIO OYepe/b, Pa3MHOXKAIOTCS Ooinee
KPYITHBIE U 3peIble 0COOH.

Bocmounas 6vicmpsanxa — Alburnoides eichwaldii — pexa Jebeo — pexa Aecmes — pazmnooicenue —
UHOUBUOYANLHASL ADCONIOMHASL NI000GUMOCTLL
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Kura chub Alburnoides eichwaldii (De Filippi, 1863) is widely spread in
Armenian freshwaters and is found on the height up to 2200 meters above the sea level
[6, 12]. During the recent decades it has accidently appeared in Lake Sevan [1, 10] and
in the downstairs of Dzknaget [9], as well as Argichi, Vardenis, Tsakgar and Gavaraget
rivers belonging to its basin and river Hrazdan source [2, 16]. Kura chub found here was
formerly regarded as Armenian subspecies of Kura chub Alburnoides bipunctatus
(Bloch, 1782) Alburnoides bipunctatus armeniensis Dadikyan, 1972 [5, 6]. Later, based
on the comparative analysis of morphological characteristics of Kura chub spread in
Southern Caucasus freshwaters by different authors, it was recommended to consider the
Alburnoides bipunctatus armeniensis as junior synonym for Kura chub Alburnoides
eichwaldi (De Filippi, 1863) [11, 15].

Currently, Kura chub is a widespread fish species also in the basin of Debed and
Aghstev rivers. In spite of its widespreadness and numerous quantity, many biological
features of this fish species haven’t been fully described and studied so far. Thus, taking it
into full account, we have set a goal to study spawning features of Kura chub in the basin
of Debed and Aghstev rivers, the description of which is the aim of the current work.

Materials and methods. 480 individulas of Kura chub have been studied caught from
Aghstev (n=109, Dilijan), Pambak (n=86, Nalband village surroundings) and Debed rivers (n=285,
Sanahin station surroundings) between the periods of 2015 and 2017-2018. The fish were caught
by a fishing hook, a fishing net with 70 cm diameter, a hand fishing net with 55 cm diameter, as
well as a fishing rod. The fertility was determined among Kura chub of I11-IV or 1V stage of gonad
sexual maturity. The determination of fish maturity coefficient, individual absolute fertility and
relative fertility, as well as the calculation of spawning were guided by the recommendations of
Pravdin [13] and Ivankov [7]. For determination of age, the number of annual rings on the scales
between the ribs and the backbone was calculated according to the methods used in Ichthyology
[13, 14].

The obtained data were processed using approved statistical methods [4, 8], and statistical
calculations were performed using Stat soft statistics 12.5 analytical package and MS Excel 2019
computer software.

Results and Discussion. In Debed, Pambak, and Aghstev rivers, the Kura chub
becomes mature at the end of the second year or at the beginning of the third year, which
is also observed in the Kura chub of other freshwaters in the Armenia [3, 6]. So, in
Pambak river, the Kura chub becomes mature at the beginning of the second year, when
the length of the body (I) reaches 60 mm and its weight (Q) reaches 6 grams. The
youngest mature female studied here had 62.10 mm length and 6.0 g weight. Similar
indicators of body length to reach maturity are also indicated by Dadikyan [6], according
to which the youngest mature female was 62 mm long.

Judging by the maturation status of the reproductive organs and the presence of
fish egg of various stages of development, the spawning season in the areas of Debed
and Aghstev rivers studied by us begins in May and may continue with intervals until
August. During this time small, round, cream epithelial tubercles appear on the snout,
operculum, scale and first ray of pectoral fin of males. Moreover, the beginning and the
end of spawning are closely connected with the temperature of the place of residence and
other conditions necessary for spawning, as evidenced by other authors [6]. So, 2 and 3
year old females of Kura chubs in river Pambak have been in the 4" stage of maturity at
the end of May, when the maturity coefficient was 11.11-30.77 (tab. 1). They have three
generations of eggs, each of which differs in size (tab. 2). It is known that Kura chub
belongs to polycyclic spawning fish species and spawning fish eggs in its various
populations may range from two to four [3, 6].
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by age, mass and body length (20.05.2018)

Table 1. Indicators of fertility and maturity coefficient of Kura chub in Pabak River

I, mm (24 MC IAF RF n
Age
M+tm Mim M+tm M+tm Mtm
lim lim lim lim lim
2 7277 +1.46 9.15+0.62 17.54 +1.93 | 2722.17 + 32799 29791+ 25.10 | 13
62.10—80.00 | 6.00 —13.00 | 11.11 — 30.77 1362 — 5256 170 — 438
3 81.86 +0.85 13.24 + 0.47 17.88 £ 1.09 | 3952.62 + 251.87 298.85+ 1443 | 75
77.30—94.70 | 8.00—19.00 | 11.67 — 28.46 2431 — 8245 174 — 469
Average 78.75 +1.02 1184+ 094 | 17.76 £ 0.94 | 3531.68 + 217.87 298.53 1+ 1240 | 38
62.10 —94.70 | 6,00 —19.00 | 11.11—30.77 1362 — 8245 170 — 469
Table 2. The fertility and fish egg sizes of Kura chub in Pambak river
by fish egg generation (20.05.2018)
Age 1st generation of fish eggs 2nd generation of fish eggs 3rd generation of fisheggs | B
Quantity Diameter, Quantity Diameter, Quantity Diameter,
(number) mm (number) mm (number) mm
Mitm Mitm M+tm M+tm M+im M+m
lim lim lim lim lim lim
2 851.09+117.95 1.28 + 0.06 946.13 + 148.57 0.86 + 0.02 92494 + 145.40( 0.60 +0.03 13
340 — 1760 093 — 161 364 — 2000 0.75 — 1.00 196 — 1885 | 0.45—0.84
3 1236.60 + 127.65 132+ 0.04 1529.67 + 198.42| 0.94+0.01 1186.35 + 107.8{ 0.63 + 0.01 75
181 — 3520 096 — 1.75 507 — 5480 0.87 — 1.10 85 — 2280 0.50 - 0.80
Average | 1104.72 + 96.1€f 130+ 0.04 | 1330.04 + 144.96| 0911 0.01 1096.92 + 86.85 | 0.62 £ 0.01 38
181 —3520 | 093—-1.75 364 — 5481 0.75— 1.10 85— 2280 045-084

The individual absolute fertility (IAF) of Kura chub in Pambak river ranges from
(IAF) from 1362 to 8245 fish egg. Here, the second generation of fish eggs dominates
somehow, making up about 36% of total fish egg, and the first and third generations are
32%, respectively (tab. 2). At the same time, IAF indicators increase with age, while
maturity coefficient and relative fertility indicators do not differ significantly among
separate age groups ( tab. 1). However, it is observed that different generations of two-
year-old fish eggs have on average smaller diameter than three-year-old eggs (tab. 2).

The changes of IAF indicators of Kura chub in river Pambak are more closely
related to fish body mass (r=0.70), than to the body length (r=0.64), and the correlation
coefficient with age is quite low (r=0.46) (fig. 1). Other indicators of such a correlation
were observed in Sevan basin, where Kura chub IAF in Dzknaget was more closely related
to fish body mass (r=0.77) and age (r=0.72), than body length changes (r=0.68) [3].

At the end of June, 2017 Kura chubs in Pambak river were in 1V-V and VI-1lI
stages of maturity, when the maturity coefficient of 2-4 year old fish was 2.33-26.36
(tab. 3), and in the ovaries 2 generations of fish eggs with trophoplasmic growth were
observed (tab. 4). The presence of different stages of maturation of gonad (IV-V and
VI-111) and the large differences of maturation coefficient indicated by us (2.33-26.36)
witness, that Kura chub in Pambak river start spawning at the end of May and at the
beginning of June, which with intervals continues until July.
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Fig. 1. Kura chub in Pambak river a) Correlation relation between IAF and mass changes,
b) Correlation relation between IAF and body length changes.

Table 3. Indicators of fertility and maturity coefficient of Kura chub in river Pambak
by age, mass and body length (22.06.2017)

I, mm o MC IAF RF n
Age
Mtm Mtm Mtm M+tm Mtm
lim lim lim lim lim
2 81.68 £ 1.00 12.00 £ 0.53 13.02+ 212 2445.81 £ 303.76 | 202.04 £ 21.21 | 11
77.00 — 86.40 | 9.00— 15.00 233 —26.36 316 — 3640 26 — 268
3 89.35+1.08 16.40 £ 0.80 20.64 £ 141 (3812951 244.31|232331+9.40 10
86.50 — 98.00 13.00 — 20.00 | 13.33 — 25.94 2844 — 4939 196 — 282
4 105.2 28.0 2411 5738 20491 1
Average 86.24+ 141 1473 £ 091 16.99 £ 148 3216.86 £ 263.02 | 215.94 £ 11.38 | 99
77.00 — 105.20 | 9.00 — 28.00 233 —26.36 316 — 5738 26— 282
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Table 4. The fertility and fish egg sizes of Kura chub in Pambak river according
to the fish egg generations (22.06.2017 )

1st generations of fish eggs 2nd generations of fish eggs n
Age
Quantity (number) Diameter, Quantity (number) Diameter,
mm mm
M+m M+m M+m M+tm
lim lim lim lim
2 739.06 £ 97.17 1.27 £ 0.06 | 1706.75 + 225.26 | 0.76 £ 0.03 11
95 — 1260 098 — 1.57 221 — 2451 0.55—0.95
3 1328.65+ 107.49( 1.46 + 0.04 | 248430+ 176.69| 0.85+ 0.03 10
912 — 1825 1.25—-1.59 1824 — 3115 0.70 — 0.95
4 3510 1.4 2228 1.02 1
Average 1133.01 + 147.70( 1.36 + 0.04 | 2083.85+ 156.37| 0.81+ 0.03 22
95 —3510 098 —1.59 221 - 3115 0.55—1.02

For comparision it is worth mentioning that the IAF of Kura chub of other
Armenian rivers on average can reach up to 3400, forming 990 fish eggs among the
smallest (body length 62 mm), and 5990 among the largest female (body length 95
mm). It should be noted that relative fertility of Kura chub in terms of 1 g of body
weight varies from 150-380 fish egg, however, in large individuals, this ratio decreases
slightly [6]. It is of utmost importance that Kura chub IAF in Dzknaget river belonging
to the basin of Lake Sevan has bigger indicators and varies among 1160-12000 fish egg
[3], which witnesses the great potential for further distribution of this fish species in the
basin of Sevan and favorable conditions for it.

We have also calculated maturity coefficients of gonad of males in river Pambak
for June, 2017 and May 2018 (tab. 5). According to our data indicators of male maturity
coefficient in May exceed the corresponding indicators of June, which in its turn
confirms our assumption of their spawning for the first time in late May and early June.
It should be noted that male maturity coefficient indicators grow along the age (tab. 5),
which may indirectly indicate that first of all the larger and older fish species with higher
maturity coefficients spawn.

Table 5. Maturity coefficient of male Kura chub in Pambak river by age group

Age 22.06.2017 13.05.2018
I, mm Qg MC n L, mm [ XS MC n
M+m M+tm M+m M+tm M+tm M+tm
lim lim lim lim lim lim
1 R - - _ | 6293 £355 [ 533 £1.08 8.50 +£3.82 3
59.60 — 68.70 | 4.00 —7.00 2.50 —13.00
2 7934 £123 [10.75£048 9.01 £1.18 g | 7276 £2.50 843 £097 1055 + 1.11 7
73.50 —83.30 | 9.00 —13.00 | 6.50 —15.91 61.50 —81.50 | 4.00 —11.00 | 7.50 —15.00
3 84.97 £0.68 12,67 £037 [7.27 £0.79 6 | 8535%5.16 1550 £3.54 1081076 | 2
83.20 —86.70 | 12.00 — 14.00 | 3.85 —8.33 81.70 —89.00 | 13.00 —18.00 | 10.28 — 11.35
Average 81.75 +1.07 | 11.57 £0.40 827 £0.75 14| 7240 £2.74 883 +1.21 10.08 £0.97 | 1o
73.50 —86.70 | 9.00 —14.00 | 3.85 —15.91 59.60 —89.00 | 4.00 —18.00 | 2.50 —15.00
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We have also studied the dynamics of maturity coefficient changes of gonads of females
and males in Debed river for April-July, 2018. As shown in the graph (fig. 2), the
maturity coefficient of females in April and May doesn’t change significantly and on
average is 10.99+0.63 (n=16) and 11.08+0.41 (n=12) respectively. It reduced sharply in
June, forming on average 5.86+0.74 (n=64), and rose again in July, reaching indicators
of May, on average forming 10.44+0.67 (n=79). Such a regularity is indicated in males,
when the maturity coefficient was on average 4.50+£0.80 (n=12) in April, 3.32+0.48
(n=6) and 3.02+0.86 (n=23) in May and June, and 3.94 + 0.30 (n=73) in July.

a) Males, F(3,110)=.86700, p=.46060

3 | — S % s

2 1

1

0 April May June July
b) Females, F(3,167)=9.9030, p=.00000

April May June July

Fig. 2. The dynamics of maturity coefficient of a) male and b) female Kura chub
in river Debed by months

The regular change in the above figures indicates that Kura chubs in Debed River
begin spawning in late April and may continue with some intervals until July. At the
same time, our observations indicate that both in Pambak and Debed rivers larger and
older individuals of Kura chubs spawn earlier in April and June, and smaller and
younger fish begin spawning later and can continue until the end of July.

11
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It is worth mentioning that in the period preceding the spawning season, the
maturity coefficients for males are higher than that for females. Thus, the maturity
coefficient for females in Aghstev river in March was lower than that for males, on
average, respectively forming 6.74+1.07 (n=13) and 10.20+3.07 (n=6) (fig. 3). Such a
situation may indicate that males become mature earlier than females and are ready for
mating earlier. As in Pambak and Debed rivers, in Aghstev river as well Kura chub stop
spawning in August, when the maturity coefficient for females is on average 3.00+0.32
(n=56), and for males 1.37+0.12 (n=34).

March

March

males

females

August

[
i
August

o Mean
MeantSE
T Mean£1.96°SE

" o Mean

MeansSE
1 Meant1 96"SE

Fig. 3. Comparison of the maturity coefficients of male (a) and female (b) Kura chub
in Aghstev River by months

Summing up the above mentioned, we can conclude that Kura chub in the basins
of Debed and Aghstev rivers becomes mature in case of not less than 60 mm body length
and at the age of two. The spawning season begins in April and can continue until July,

when higher maturity coefficients are observed.
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Being a polycyclic spawning species, Kura chub typically lay three times in
the studied rivers, generally laying from 1362 to 8245 fish eggs having a diameter of
0.55-1.02 mm at the stages of 1l1-1V and IV. Moreover, males become mature earlier
than females, and first of all larger and older individuals spawn. Spawning of the latter
occurs in April-June, and egg laying of smaller and younger fish begins later and may
continue until the end of July. At the end of summer, in August the spawning season for
Kura chub is over.
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