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Length-Weight Relations and Condition Factor (K) of Zacco platypus Along Trophic Gradients
in Reservoir Ecosystems. Ko, Dae-Geun, Jeong-Ho Han and Kwang-Guk An* (Department of
Biological Science, College of Biological Sciences and Biotechnology, Chungnam National
University, Daejeon 305-764, Korea)

The objective of this study was to determine the weight-length relations and condi-
tion factor (K) of Zacco platypus, along the trophic gradients from oligotrophic to
eutrophic state in six reservoir ecosystems (B,R, Y,R, JyR, G R, Y R, and MR), during
2008~ 2010. The species was selected as a sentinel species for the study, due to its
wide distribution and wide trophic gradient. The analysis of trophic state index (TSI),
based on total phosphorus (TP) and chlorophyll-a (Chl-a), indicated that reservoirs
of Y,R and B,R were classified as to be in an oligotrophic state (30~ 40), the J,R and
GpR as mesotrophic (40~ 50), and the Y4R and MR as eutrophic state (50~ 70). Total
47 species and 26,226 individuals were sampled from 6 reservoirs and sensitive species
dominated in the oligotrophic reservoirs (Y,R and B,R). In the mean time, the tolerant
speciesdominated the community in the mesotrophic (JyR and G,R) and eutrophic
(Y4R and MR) reservoirs. Regression analysis of body weight, against the total length,
indicated that the regression coefficient (b value) was lower in the oligotrophic reser-
voir (2.77~2.79) than the mesotrophic (3.07~3.17) and eutrophic reservoirs (3.15~
3.21). This result suggests that the population growth rate Zacco platypus reflected
the trophic gradients of the reservoirs. The analysis of condition factor (K) against
the total length showed positive slopes (b>3.0) in mesotrophic and eutrophic reser-
voirs, and a negative slope (b<3.0) in oligotrophic reservoir. The variation of the re-
gression slope of “b” in Z. platypus was accounted for 79.7% [b=0.012 X TSI (TP)+2.395,
p=0.017] by the variation of TSI (TP) and 82.2% [b=0.013 x TSI (Chl-a)+2.36, p=0.013]
by the variation of TSI (Chl-a). The proportion of DELT abnormality increased as the
trophic state increases in the reservoirs. The overall data suggest that the growth of
the fish populations, based on the length-weight relations and condition factor, re-
flected the trophic state of nutrient and phytoplankton biomass of the reservoir waters.
Thus, in spite of the tolerant characteristics of Z. platypus, hypertrophic states might
negatively affect the health of the population.
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Fig. 1. Reservoir morphologies in three types of reservoirs
(large, mid, and small-size). The abbreviations are
as follows; M(R=Masan reservoir, Y,R=Yedang re-
servoir, B,R=Buan reservoir, J R=Jinyang reser-
voir, G,R=Geumpung reservoir, Y,R=Yangyang
reservoir.
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Fig. 2. Carlson’s trophic state index (TSI) based on; (a) total phosphorus (TP) and (b) chlorophyll-a (Chl-a) in six reservoirs.
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Hooks (TSI A4~ 50~70)2 Vel 341 ook Abe)
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=)=k (Kimmel and Groeger, 1984).
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Table 1. Fish fauna and compositions along with the tolerance guilds (To.G.) and trophic guilds (Tr.G.) in six reservoirs.

Sampling reservoirs

Species name To.G. Tr.G. EX.S. TNI
Y,R B.R J,R G,R YR MR
Cyprinidae
Cyprinus carpio TS O 3 1 8 17 29
Carassius auratus TS (6] 38 6 6 1,083 453 1,586
Carassius cuvieri TS o 14 1 67 667 749
Acheilognathinae
Rhodeus ocellatus IS O 1,667 302 1,969
Rhodeus uyekii IS O 548 17 565
Rhodeus notatus IS O 1 172 173
Acheilognathus lanceolatus IS (0] 341 10 351
Acheilognathus koreensis* IS (0] 6 6
Acheilognathus yamatsutae* IS (0] 29 1 30
Acheilognathus rhombeus IS (0] 163 163
Acanthorhodeus macropterus IS (0] 93 33 126
Acanthorhodeus gracilis * IS O 36 36
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Table 1. Continued.
. Sampling reservoirs
Species name To.G. Tr.G. EX.S. TNI
YR BR JR GR YR MR

Gobioninae

Pseudorasbora parva TS (0] 13 65 1,846 2,239 4,163

Pungtungia herzi IS | 8 12 21 41

Squalidus gracilis majimae* SS | 126 322 3 451

Squalidus japonicus coreanus™ TS o 10 156 166

Squalidus chankaensis tsuchigae* IS (0] 28 28

Hemibarbus labeo TS | 231 231

Hemibarbus longirostris IS | 1 1

Pseudogobio esocinus IS | 20 35 55

Abbottina rivularis TS o 13 13

Abbottina springeri* TS o} 86 86
Leuciscinae

Rhynchocypris steindachneri SS | 15 15
Danioninae

Aphyocypris chinensis TS 0] 4 4

Zacco koreanus* SS | 2,219 39 2,258

Zacco platypus TS (0] 424 402 3,350 135 672 1,337 6,320

Opsarichthys uncirostris amurensis TS C 2 2
Cultrinae

Erythroculter erythropterus TS C 541 541

Hemiculter eigenmanni TS (0] 535 64 2,117 2,716
Cobitidae

Misgurnus anguillicaudatus TS o} 3 1 4

Cobitis lutheri IS | 42 30 72
Bagridae

Pseudobagrus fulvidraco TS | 3 2 12 47 64
Siluridae

Silurus asotus TS C 8 1 1 10
Osmeridae

Hypomesus nipponensis IS | 14 11 69 72 120 286

Plecoglossus altivelis altivelis IS H 149 149
Adrianichthyidae

Oryzias sinensis TS (0] 101 32 133
Centropomidae

Siniperca scherzeri SS C 1 a7 48

Coreoperca herzi* SS C 28 1 29
Centrarchidae

Lepomis macrochirus TS | Y 739 739

Micropterus salmoides TS C Y 456 895 36 1,387
Odontobutidae

Odontobutis platycephala* SS C 1 1 2

Odontobutis interrupta* IS C 5 5 10
Gobiidae

Gymnogobius urotaenia IS | 19 19

Rhinogobius giurinus TS 0] 70 22 92

Rhinogobius brunneus IS | 7 128 51 21 23 300

Tridentiger brevispinis IS | 1 1
Channidae

Channa argus TS C 2 5 7

Total number of species 9 12 29 7 32 15 47
Total number of individuals 2,755 747 7,513 1,089 6,719 7,403 26,226

To.G.: tolerance guild (TS: tolerant species, IS: intermediate species, SS: sensitive species), Tr.G.: trophic guild (C: carnivore, H: herbivore,
I: insectivore, O: omnivore), Ex.S.: exotic species, Y,R: Yangyang reservoir, B,R: Buan reservoir, J R: Jinyang reservoir, G,R: Geumpung
reservoir, Y4R: Yedang reservoir, MgR: Masan reservoir, *: Korean endemic species, TNI: total number of individuals
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Fig. 4. Fish fauna analysis in six reservoirs. (a) the number of species and individuals, (b) proportion of individuals for
Korean endemic species, (¢) proportion of individuals for exotic species, and (d) proportion of individuals and

anomalies for Zacco platypus.
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Fig. 6. Length-weight relations for Zacco platypus along the trophic states; (a) oligotrophic reservoirs (Y,R, B;R), (b)
mesotrophic reservoirs (JyR, GyR), and (c) eutrophic reservoirs (Y¢R, M;R). The abbreviations are as follows; Pre=
premonsoon, Post=postmonsoon, T,,=total weight, and T, =total length.
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Fig. 7. Regression analysis of condition factor (K) against total length (T,) in Zacco platypus along the trophic gradients;
(a) oligotrophic reservoirs (Y,R, B,R), (b) mesotrophic reservoirs (JyR, G,R), and (c) eutrophic reservoirs (YR, MsR).
The abbreviation is as follow; T =total length.
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Fig. 8. Regression analysis on regression coefficient b of length-weight relations against the trophic state index (TSI) based
on; (a) total phosphorus (TP) and (b) chlorophyll-a (Chl-a).

Table 2. Pearson’s correlation coefficients (r) and its probability (p, n=6) of regression coefficient b-value of length-weight
relationship to chemical parameters and trophic state index (TSI).

pH BOD COD EC sS TN TP Chl-a TSI(TP) TSI(TN) TSI(Chl-a)
bvalue | 0906 0682 0803 0785 0699 0625 0759 0738 0.893*  0.647 0.907*
0.013 0135 0.054 0.065 0122 0.185 0.080 0.094 0.017 0.165 0.013

*: Correlation is significant at the 0.05 level.
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