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Abstract

STEFANOVA, E., E. UZUNOVA, T.HUBENOVA, P.VASILEVA, D. TERZIY SKIl and I. ILIEV, 2008.
Ageand growth of the chub, LeuciscuscephalusL. fromthe MaritzaRiver (South Bulgaria). Bulg. J. Agric.
i, 14: 214-220

Age-size structure and growth parameters of chub, Leuciscus cephalus were studied to obtain information
on population status of this speciesfrom the middle section of the MatritzaRiver. A total of 161 specimenswere
collected by el ectrofishing during the period between March to June 2007. Age groups 1+ to 4+ were observedin
the chub population. The age group 2+ was most abundant (57.5%) followed by the fish from age group 1+ (27.5
%). Intheinvestigated population dominated fish with size between 121 to 150 mm. The cal cul ated weight-length
relationship for chub could be explained by the follow equation: W=0.0148.L3%%(r2= 0.994; n=161). Thelength
growth curve was calculated according to the von Bertalanffy equation: Lt = 488[1-e- 0.152(t- 0.05)]. The
average condition factor for females and male fish was 2.52 and 2.01 respectively:

Keywords: Leuciscuscephalus, MaritzaRiver, length and weight rel ationships, growth, age and size compo-
sition, von Bertalanffy’sparameters, condition factor

I ntroduction

Thechub, Leuciscus cephalus (L.1758), belong-
ingtothefamily Cyprinidae, iswidely distributed in
Europeand Asia. Oneof the possiblereasonsfor that
is the high environmental tolerance of the chub
(Arlinghaus and Wolter, 2003). This species have
economica importanceinthemidd e partsof the Bul-
garianriverswhereusudly dominatein respect of bio-
mass (Dikov et a., 1994; Raikova-Petrova, 2004).

Growth parametersand live history traits of the
chub sgnificantly vary between popul ationsfrom dif-

ferent regions. Because of that many studieshavebeen
carried out on ageand growth peculiaritiesof thechub
stocks (L elek, 1959; Pecl and Tandon, 1978; Hand,
1982; Dikov and Zivkov, 1985; Dikov, 1988; Jocev
and Dikov, 1991; Hamwi et al., 2005; Kalkan et al .,
2005; Vlach et d., 2005). Inparticular interest isthe
statusof fish popul ationsfrom areaswith seriouseco-
logical problems. TheMaritzaiswith alength of 480
km, thelongest river that runssolely in theinterior of
theBakans. It hasitsoriginintheRilaMountainsin
Western Bulgaria flowing southeast between the
Balkan and Rhodopamountainsto Edirne, Turkey. In
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themiddle part of theriver there are numerous eco-
logica problemscaused by agricultura andindustrial
pollutionsand inert material extraction. Themost fre-
quently observed resultsfrom the negative anthropo-
genicimpact were habitat degradetion and biodiversty
loses. Another important factor are over fishing and
poaching.

Our study isfocused on the age- sizedistribution,
linear and weight growth of not studied popul ation of
theL. cephalusinhabiting the MaritzaRiver (South

Bulgaria).
Materials and Methods

161 fish were collected in period between March
2007 and June 2007 using themethod of eectrofishing
(SAMUS 757). The study area was a part of the
middle stream of theMaritzaRiver and covered sec-
tion 5kmin length located between the StaraReka
River andthe SdzliiskaRiver.

In Table 1 was shown observed physical and
chemical parametersin theinvestigated area. The
water temperatureincreased from 11 to 22°C during
theperiod.

Tablel
Hydro chemical and physical parameters
of the Maritza River in the sampling area

Parameter | uUnity | Mean
Nitrogen (ammonia) mg.™" 0.19
pH 8.016
BODs mg,l'1 2.032
Nitrate nitrogen mg.|™" 1.09
Nitrite nitrogen mg.l ™ 0.031
Dissolved oxygen mg.™" 8.275
Total phosphorus mg. ™" 0.13

The captured fish were measured (standard, SL
andtotal length, TL), weighted (total, Wt and gutted
weight, WQg). About 15 scalesper fish werecollected
under thedorsal fin. The gonadswereremoved and
measured to accuracy 0.1 g (Ws).

Fish age determination and measurement of scale

radiuswere performed ontheoral part of the scales
using microfilm reader with magnification 17.5X.

Thelength growth wasestimated by back calcula-
tion. The obtained datawere used for thetheoretical
representation of length growth, described by thevon
Bertalanffy growth equation:

L =Linf [1-eX*], where: Lt(cm) is a standard
length at the aget, Linf (cm) isthe asymptotic body
length, tistheageof fishandt isthehypothetical time
at whichthefishreacheszerolength. Omegaparam-
eter (o =L, ..k Gaucci & Quinn, 1979) andindex of
Ww linear growth ¢’=log, .k+2log, .L.  Munro, Ff
Pauly,1983) was cal cul ated.

Theweight growth wasestimated according to the
equation:

W=aSL?, where W isatota individual weight at
time of capture[g], aand b are parameters of W-SL
relation.

Thelinear and weight growth and increment per
year were calcul ated:

t=L t+1 _Lt; t:Wn-W n-1)"

The condition coefficient according to Fulton’s
equationwascaculated asfollows:

k=(Wt/SL").100, where b is the exponent from
length-weight relationship.

Results and Discussion

Age and size composition

Four age groupswere presented in the chub popu-
lation from the middle section (Figure 1). The age
group 2+ was most abundant (57.5%) followed by
thefishfrom agegroup 1+ (27.5%). Theagegroup
4+ was presented with only 0.65%. In the investi-
gated popul ation dominated fishwith Sszebetween 121
to 150 mm (Figure 2). Themost variablein respect of
sizewerefishfrom 1+ and 2+ age groups (Table 2).
It'sobserved significant overlap in size between fish
fromdifferent agegroups. t=L t+1-Lt; t=Lt+1-Lt.

In respect of biomass dominated age group 2+
(54%) followed by age group 3+ (25%).

Thedatapresentedin Table 3 suggest significant
differencesamong the popul ationsin relation to the
maxi mum age and length of the chub. In comparison



216 E. Sefanova, E. Uzunova, T. Hubenova, P. Vasileva, D. Terziyski and I. Iliev

1+ 2+ 3+ 4+
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Fig. 1. Age distribution of chub (Leuciscus
cephalus L.) samples from the middle stream
of the Maritza River

with the other Bulgarian water bodies population from
the Maritza River reached significantly higher weight
and length at age 4+ (Table 3).

It was observed significant disproportion between
the number of females and males fish. Among 161
specimens of chub, which were collected during the
period between March to June, females predominated
(92%). This disproportions probably related to the
uneven distribution of females in the river’s bed dur-
ing their pre- and reproductive period.

Length growth

Length growth was back calculated on the basis
of relationship between scale radius and standard
length at the time of catch:

SL=2.473+0.242.R (1=0.919, n=161)

The growth rate for diferent generations was simi-
lar (Figure 3).

The highest increase in length growth was calcu-
lated for age groups 1+ and 2+. The growth decreased
with the subsequent ages (Figure 4).

Von Betallanfty’s growth equation had the form:
Lt =48.8[1-e-0.152(t-0.05)]

o, parameter and growth index ¢’ were 7.4 and
3.1 respectively.

Weight growth and length - weight relation-
ships

Figure 5 shows the dependence between standard
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Fig. 2. Size distribution of chub (Leuciscus
cephalus L.) samples from the middle stream
of the Maritza River

body length and weight for the chub population from
the Maritza River (middle section).

Growth rates, determined on the basis of back-
calculations, are shown on Figure 6. No significant
differences were observed between different genera-
tions. Mean weight increment per year was increased
subsequently. Mean annual weight increment was in-
creased with ages and significantly higher for female
individuals (Figure 7). The condition factor was cal-
culated as 2.52 for females and 2.01 for males.

Nowadays, Leuciscus cephalusis one of the most
common and abundant fish species in the middle part
of the Maritza River. Our investigation found out that
the chub population was presented with only four age
groups. Most probably, the observed short lifespan is
due to intensive fishing in the region. The preferred
targets are 3+ and above year old fish, because their
size. Therefore, the chub from the Maritza River no
real chance to reach maximum reported years and
sizes for this species in Bulgarian waters (Zhivkov,
1974; Zhivkov et al., 2003; Hamwi et al., 2005). The
observed lifespan of L.cephalus in Maritza River
agreed with maximum reported age for the species
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Table?2
Age and size structure of chub (Leuciscus cephalus L.) from the middle stream of Maritza River
Size class Numerical individuals of chub in the different age groups
(L, mm) 1+ 2+ 3+ 4+ n %
41-50 1 1 0.65
51-60 5 5 33
61-70 5 5 33
71-80 4 3 7 4.6
81-90 6 6 3.9
91-100 1 13 14 9.15
101-110 3 8 11 7.2
111-120 5 6 11 7.2
121-130 8 15 23 15.03
131-140 7 13 8 28 18.3
141-150 2 9 5 16 10.5
151-160 1 8 4 13 8.5
161-170 2 2 1.3
171-180 2 2 4 2.6
181-190 3 1 4 2.6
221-230 2 2 1.3
281-290 1 1 0.65
2n 42 88 22 1 153
% 27.5 57.5 14.4 0.65 100%
Table3

Maximum age and size of chub (Leuciscus cephalus L.) from different Bulgarian water bodies

Water body Age Length (L, mm) Weight (W, g)
Batak Dam (Zivkov , 1974) 11+ 411 1250
Veleka River (Zivkov et al., 2003) 5+ 390 800
Iskar River (Hamwi et al., 2005) 7+ 388 1150
Maritza River (our data) 4+ 283 368
Vit River (Dikov et al., 1994) 6 204 153
Struma River (Dikov et al., 1994) 7 243 232
Mesta River (Dikov et al., 1994) 5 214 167
Djerman River (Dikov and Zivkov, 1985) 4 200 135
Palakaria River (Dikov et al., 1994) 6 186 114
Fakiiska River (Dikov et al., 1994) 4 180 111
Sredetzka River (Dikov et al., 1994) 3 162 77
Arda River (Dikov et al., 1994) 4 159 64
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Fig. 3. Age-length relationships of the L.
cephalus generations in the middle part of the
Maritza River
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Fig. 5. Relationship between standard length
and weight of chub (Leuciscus cephalus L.)
samples from the middle stream of the Maritza
River

from the Dzherman, Fakiijska and Arda River
(Zhivkov, 1985; Dikov et al., 1994).

In the investigated population dominated fish with
low length (120 - 150 mm). For other chub popula-
tions was reported to dominate higher size groups
(Hamwi et al., 2005). In general, growth parameters
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Fig. 4. Mean length increment of male and

female chubs in the middle part of the Maritza
River
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Fig. 6. Age-weight relationships of the
Leuciscus cephalus generations in the middle
part of the Maritza River

of the chub population in the middle stream of the
Maritza River agreed with those reported from other
studies of this species and indicate a good growing
performance. Value of the asymptotic length (L ) was
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Fig. 7. Mean weight increment of the Leuciscus
cephalus generations in the middle stream
of the Maritza River

relatively highin comparison with other populations
(Vlacheta., 2005). Standard length (SL) obtained
from back calculation were greater for femalesthan
that for males. The same resultswere recorded for
population in Karakaya dam lake (Kalkan et al.,
2005). It'sobserved that intheend of their first year,
mean standard body length for chub inthe Maritza
River isthelowest in comparison with other investi-
gated populations (Penczak et d ., 1985; Unver, 1998,
Turkmenet al., 1999; Hamwi et al., 2005; Vlach et
a., 2005). Thedow growthrateof thefirst agegroup,
probably dueto aninsufficient supply of plankton,
which arefeeding basefor chubinthisperiod. The
linear growth ratein next yearswassimilar to those
reportedinliterature (Kakan et a., 2005).

Weights of the L.cephalusin the middle part of
theMaritzaRiver weresignificantly lower thanthose
from other water bodies. At age 1 the chub fromthis
region reached only 2.9 g. Other studies recorded
much higher values (Penczak et al ., 1985; Hamwi et
al., 2005; Kalkan et al ., 2005).

Oneof themost useful toolsfor assessment of fish

condition isrelationship between length and weight.
Estimated conditionindexesfor maleand femaechub
for MaritzaRiver are closeto those presented in the
literaturefor other chub populations (Hamwi et al.,
2005). Differencesin the mean values between the
reported data.could betheresult of different year sea-
sonsat capture and biological statusof fish respec-
tively.

Somefactors such geneticisolation and specific
environmenta conditions(e.g. temperature, eutrophi-
cation levels, food supply and diseases) arerespon-
sblefor intragpecific differencesin growth parameters.

Conclusions

Thelow number of age groupsand domination of
relatively small sizeclassesin chub population from
themiddlepart of theMaritzaRiver isrelated to over
fishinginthisriver sector. Good growing performance
of chubindicatesto astablefood baseand favourable
environmenta conditionsintheregion.

References

Arlinghaus, R. and C. Wolter, 2003. Amplitude of ecologi-
cal potential: chub Leuciscus cephalus(L.) spawningin
anartificial lowland canal. (Short Communication) J. Appl.
[chthyol., 19: 52-54.

Bertalanffy, L., 1938. A quantitative theory of organic
growth. (Inquiries on growth laws. | I). Human Biol.,
10(2): 182-213.

Dikov, C., 1988. Age composition and speed of growth of
the chub (Leuciscus cephalusL.) in the Vit River. Hy-
drobiology, 32: 50-57.

Dikov, C.and M. Zhivkov, 1985. Age, linearity and weight
growth of the chub (Leuciscus cephalus L.) in the
Dzerman River. Hydrobiology, (24): 13-22.

Dikov, Ts., J. Jankov and S. Jocev, 1994. Fish stocksinriv-
ersof Bulgaria. Pol. Arch. Hydrobiol., 41(3): 377-391.

Gallucci, V. F.and T. J. Quinn, 1979. Reparameterizing, fit-
ting and testing a simple growth model. Transactions of
the American Fisheries Society, 108: 14-25.

Hamwi, N. 1., G.N. Raikova-Petrovaand |. K. Petrov, 2005.
Ageand Size Composition of Chub (Leuciscus cephalus



220

E. Sefanova, E. Uzunova, T. Hubenova, P. Vasileva, D. Terziyski and I. Iliev

L.) intheMiddle Stream of the | skar River, Bulgaria. Acta
Zool. Bulg., 57(3): 363-370.

Hanel, L., 1982. Noteon thelength growth of chub (Leuciscus
cephalus, Pisces, Cyprinidae) in the reservoir Kli éava
and theriver Berounka. Vest. s. Spoleg. zool., 46: 241-
256.

Jocev, S.and C. Dikov, 1991. Age, linearity and weight growth
of thechub (Leuciscus cephalusL.) intheriver Palakarija,
atributary of theriver Iskar. Hydrobiology, 36: 68-75.

Kalkan, E.,M.Yilmaz,A. and U. Erdemli, 2005. SomeBio-
logical Properties of the Leuciscus cephalus (L.,1758)
Population Livingin KarakayaDam Lakein Maatya(Tur-
key). Turk. J. Vet. Anim. Sci., 29: 49-58.

Lelek,A., 1959. Poznamky o stari apomneru pohlavi ujelce
tlouste, Leuciscus cephalus (L.) v rece Rokythe. Zool.
listy, 8: pp. 1(C2).

Munro,J.L.and D. Pauly, 1983. A simple method for com-
paring the growth of fishes and invertebrates. Fishbyte,
1(1): 5-6.

Pecl, K. and K. Tandon, 1978. The abundance, growth and
production of the Chub population in the Klicava reser-
voir during the years 1967-1975. Vest. Cesk. Spol. Zool.
Svaz., 17: 52-59.

Penczak, T., J. Jankov, Ts. Dikov and M. Zalewski, 1985.
Fish production in the Mesta Rive, Rila mountain,
Samokov, Bulgaria

Raikova-Petrova, G., N. Hamwi and | . Petrov, 2004. Changes
in the ichthyofauna of the middle stream of Iskar river
(Bulgaria). Forest Science, 3: 87-92.

Turkmen, M., H.. Haliloglu, O. Erdogan and A. Yildirim,
1999. The growth and reproduction characteristics of
chub Leuciscus cephalus orientalis (Nordmann,1840)
livingintheriver Aras. Tr. J. of Zoology, 23: 355-364.

Unver, B., 1998. An investigation on the reproduction prop-
erties of chub (Leuciscus cephalus L., 1758) in lake
Todutge (Zara/Sivas). Tr. J. of Zoology, 22: 141-147.

Vlach, P, J.Dusk, M. S vétoraand P. M or avec, 2005. Growth
analysis of chub, Leuciscus cephalus(L.), and dace,
Leuciscusleuciscus (L .), inthe Upor stream using growth
dataof recapitured marked fish. Czech J. Anim. ci., 50(7):
329-330.

Zhivkov, M., 1974. Dynamics of the numerical strength of
fish populationsin the Batak Dam. I. Age structure and
increase in the population of chub (Leuciscus cephalus
L.). Bulletin of Zool. Inst., 40: 203-216. (Bg).

Zhivkov, M ., 1985. Regularity of changes of fish populations
structure. National Conference of Biology, Sofia. pp.
83-87(Bg).

Zhivkov, M., T. Dikov and T. Trichkova, 2003. Age, growth
and mortality of dominant fish speciesintheRiver Veleka,
Bulgaria. Acta Universitattis Carolinae, Environmen-
talica, 17: 49-57.

Received February, 20, 2008; accepted for printing March, 15, 2008.



