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ABSTRACT

In this study, Arius maculatuswvere collected using the samples caught by bottom trawling off the southwestern
coast of Taiwan. Length-weight and length-length, fork (FL), standard (SL) and total (TL) lengths, relationships
were determined. The relationships between the lengths were all significantly linear (p<0.01), the b value in the
length-weight relationship for this value was significantly lower than 3 in the fall (p<0.01), when the temporal
changes were taken into account, indicating that only the sampling time affected the growth pattern of A. maculatus
The growth was isometric in the spring, summer and winter, but it was negative and allometric in the fall.
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INTRODUCTION morphological aspects of the populations
inhabiting different regions (Goncalves et al. 1,997

Fish length is an important point in the studies otergiou and Moutopoulos 2001).

fish growth, such as total lengths (TL), fork (FL) The early studies oArius maculatus were mainly

lengths and standard length (SL). When makingn the growth and food habitat (Mazlan et al,

comparisons between the populations, it i2008). However, the estimation of the length-

essential to use the standard measures for all tikgight relationship was common in these studies;

populations so that the results would be moréhey presented no evidence about the length-length

reliable (Murat et al. 2004). Thus, this is utiize relationship. The purpose of this study was to

for the length-length relationship of the specieduild life history parameters &. maculatus, and

under various environmental conditions (Murat especifically the length-weight relationship.

al. 2004). The length-weight relationships of fish

are basic biological data that can be used in the

studies of their population, and thus for theyATERIALS AND METHODS

management of the species and their fisheries (Le

Cren 1951; Shafi and Quddus 1974), as well as tphe specimens ok.maculatus were collected on a

provide a measurement of biomass (Petrakis anglonthly basis from February 2009 to March 2010.

Stergiou 1995; Dui¢ and Kraljevé 1996; Froese, These fishes were caught by bottom trawling off

1998), the length-weight relationships are alsghe coast of southwestern Taiwan. Among these
useful for comparing the life history and
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catches, about 30 specimens were selectddvalue in length-weight relationship was equal to
randomly to measure the fork length (FL) toor did not show statistically significant deviation
nearest 0.1cm and bodyweight (BW) to nearedtom 3, the growth was isometric, whereas the

0.1¢g. positive or negative allometric growth occurred
The length-weight relationship is described by thevhen theb value deviated significantly from 3
following exponential regression equation! =  (Ricker 1975; Erkoyuncu 1995).

alL®, whereWis the body weight (kg), is the fork

length (cm), the parameteasandb are calculated

by the least-squares regression for the males aRESULTS

females seasonally (spring, summer, fall and

winter). The weight-length relationships curvesThe results of the relationships among the total,
were compared with all the four seasons, and thferk and standard lengths were determined by

variation inb values from t3 were tested by the using the length measures of 482 maculatus
test for evaluating the growth curve. When thepecimens (Table 1).

Table 1- Length-length relationships éfius maculates.

Lengths n a b+SE F Confidence Limits (95%)
TL-FL 452 -0.2548 1.1843+0.0050 0.99 1.1745~1.2823
TL-SL 452 0.1517 1.0550+0.0047 0.99 1.0458~1.0642
FL-SL 452 -0.0928 1.2509+0.0072 0.99 1.2368~1.2650

TL= total length; FL= fork length; SL= standard ¢gh; n= number; a, b = regression coefficiertts; correlation coefficient; Confidence Limits
(95%)= range of b.

All the relationships were significantly linear population when the seasons effects were not
(p<0.01, r>0.99). The length-weight relationshiptaken into account (Table 2 and Fig. 1(a)-(e)). The
determined for the seasons, amdralues varied variations inb values from 3 were not statistically
between 2.83 and 3.04. These values calculated feignificant in the spring, summer, winter or, but
the spring, summer, fall and winter as 2.93, 3.04yere in the fall (p<0.01), implying that while the
2.83 and 2.91, respectively. The variationsbin growth of A. maculatus was negatively allometric
values from 3 were not statistically significantlan during the fall, it was isometric during the re$t o
indicated an isometric growth for the overallthe year.

Table 2 -Length-weight relationship parametersfofus maculates according to the seasons

i imi t value (difference
Factors N a biSE ¢ Confidence Limits (

(95%) of b from 3)
Winter 1185 0.017 2.91+0.019 0.95 2.873~2.947 34.7 <0.001
Spring 407 0.017 2.93+£0.043 0.92 2.846~3.014 -1.63 0.104
Summer 407 0.013 3.04+ 0.025 0.97 2.991~3.089 1.6 110
Fall 125 0.017 2.83+0.085 0.90 2.662~2.998 -2 8.04
Overall 2124 0.015 2.95+0.013 0.96 2.925~2.975 843. <0.01

N= number; a, b = regression coefficients: correlation coefficient; Confidence Limits (95%@jnge of b; p= significant.
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In this study, the length-weight (according to
sampling time) and length-length (overall)

A. maculatus is an economically important speciesrelationships ofA. maculates was estimated off the
in Malaysia. There are few studies on the basigouthwestern coast of Taiwalhe length-length

biology of this species (Mazlan et al. 2008). relationships  were

significantly linear.
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Moutopoulos and Stergiou (2002) also foundAvsar D. Balikgilik Biyolojisi ve Populasy on Dinagn
significantly linear relationships amongL, FL Adana, Turkey: Baki Kitabevi; 1988.

and SL in some fish species in the Aegean seRulci¢ J, Kralje\_/b’ M. Weight-length reIa_tiolnships fo_r
These significantly linear relationships among the 40 fish species in the eastern Adriatic (Croatian
length parameters showed that certain fish species//aters)Fish. Res. 1996,28: 243-251.

_ . . %Srkoyuncu, I. Balikgilik Biyolojisi ve Populasyon
exhibited characteristic morphological features Dinami gi. Sinop: Ondokuz Mayis Universitesi,

(Murat et al. 2004). _ _ Sinop Su urtinleri Fakiltesi; 1995. P. 265.
The b value was used in the length-weightFroese R. Length-weight relationships for 18 less-
relationship as the indicator of the growth type of studied fish speciesl Appl Ichthyol. 1998; 14: 117-
A.maculatus to find out whether there deviation 118.
from isometric growth had occurred at theGongalves JMS, Bentes L, Lino PG, Ribeiro J, Canari
sampling times. When the seasonal variations wereAVM, Erzini K. Weight-length relationships for
considered, theb value reached its maximum selected fish species of the small-scale demersal
value of 3.04 (r=0.97, N=407) during the summer fisheries pf the south and south-west coast of
: . Portugal.Fish Res. 1997; 30: 253-256.
(June, July and August) and its minimum value 0[ he | howeidh lationshi q
2.83 (r=0.90, N=125) during the fall (September e Cren ED. The length-weight relationship an
\ s .~ seasonal cycle in gonadal weight and conditiorhén t
October and November). Thevalue recorded in norch perca fluviatilus. J Anim Eco. 1951; 20: 201-
the fall was significantly lower than 3 (p<0.01)m 519
indicating a negative allometric growth during thismMazlan AG, Abdullah S, Shariman MG, Arshad A. On
season. However, the value recorded in the the biology and bioacoustic characteristic of sgmbtt
overall was significantly lower than 3 (p<0.01) catfish Arius maculatus (Thunberg 1792) from the
indicating a negative allometric growth during this Malaysian EstuaryRes J Fish Hydro. 2008; 3: 63-70.
study period Moutopoulos DK. Stergiou KIl. Length-weight and
r ; ; ; length-length relationships of fish species frore th
The b value in the length-weight relationship of =2
fish can be used as an indicator of food intake and~.c9ea" Sea (Greecd)Appl Ichthyol. 2002; 18: 200-
. ) 203.
growth pattern, and may differ according to such

L - urat A, Ayhan Y, Serdar B. Length-weight
biotic and abiotic factors as water temperature, relationship of brown trout, Salmo trutta L.

food availability and habitat type (Wootton 1992; |nhapiting Kan Stream, Coruh Basin, North-Eastern

Avsar 1998). Hence, the b value recorded in the Turkey.Turk J Fish Aqua Sci. 2004;4: 45-48.

fall was insignificantly lower than 3 indicated aNikolsky GW. The ecology of fishes. London and New

negative allometric growth during the season in York: Academic Press; 1963. p. 352

this study. However, adequate feeding and gondtetrakis G, Stergiou KI. Weight length relationshipr

development increases fish weight and/alues 33 fish species in Greek watef&ish Res. 1995; 21:

(Nikolsky 1963; Arslan 2003). The result of this 465-469. . . .

study, during the fall, when biological re:sourceéq'tc).ker WE. Computation ~and interpretation —of
. e . 2 iological statistics of fish populastionBull Fish

were insufficient and certa|n.ab|ot|c factqrs 8S Resh Board Can, 1975: 191: 203-233.

water —temperature were inadequaté\rius  ghafi M, Quddus MMA. The length-weight relationship

maculatus living off the southwestern coast of and condition factor inHilsa ilisha (Hamilton)

Taiwan could not feed sufficiently and (Clupeiformes: ClupeidaeBangladesh J Zool. 1974;

demonstrated a negative allometric growth. In 2(2): 179-185.

contrast, environmental conditions did not changé&tergiou KI, Moutopoulos DK. A review of length-

the normal isometrigrowth of this species during weight relationships of fishes from Greek marine
the rest of the year. waters.Naga: the ICLARM quarterly. 2001; 24(1-2):
23-39.
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