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Effects of Water Temperature and Body Weight on the Filtration Rate
of Sea Squirt Halocynthia roretzi

Woo-Geon Jeong and Sang-Man Cho'*

Department of Marine Biology and Aquaculture, Gyeongsang National University, Tongyeong 650-160, Korea
!Department of Aquaculture and Aquatic science, Kunsan National University, Gunsan, Korea

In order to understand the co-culture impact of the sea squirt Halocynthia roretzi on the Pacific oyster Crassostrea gigas, we ex-
amined the filtration rate of the sea squirt in relation of water temperature (5-25C) and body weight. The filtration rate increased
in relation to body weight and water temperature, indicating a clear positive correlation with the two variables. Due to the clear
positive correlation between filtration rates at each temperature groups for acceptable collinearity, each constants at regression
equation was further analyzed for a unified model of filtration rate. Therefore the filtration rate of H. roretzi was estimated as: Fr
(L/h/animal) = (0.1956+0.0182T) x DWO778EXPC0.0273D) for water temperature in the range of 5-25C. The estimated filtration rates
of H. roretzi were higher than those of C. gigas in the winter season (water temperatures below 16C) in condition of equal body
weight. Our results indicate that H. roretzi may have an advantage over C. gigas in food competition during the winter season when

the two species are co-cultured.
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Fig. 1. Regression analysis for filtration rates of Sea squirt, Halocyn-
thia roretzi, at various water temperatures (5-25C) (P<0.001).
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Fig. 2. Regression analysis between slopes (a) from each regression
equation of Halocynthia roretzi in terms of linear regression.

Table 1. Analysis of Pearson product moment correlation for
filtration rate of Halocynthia roretzi in the experimental water
temperatures (5-25C) (n=10)

10C 15C 20C 25C

5C 0.931° 0.945° 0.872° 0.949°
P<0.0001° P<0.0001° P=0.001" P<0.0001"

10 0.943° 0.892° 0.957°
P<0.0001° P=0.0005" P<0.0001"

15 0.947° 0.949°
P<0.0001° P<0.0001°

. 0.882°
20¢C P=0.0007"

acorrelation coefficient, ® Pvalue.
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Table 2. Statistical results for regression of constant (a) and (b) in the experimental water temperatures (5-25C).

Factor Constant Coefficient t P r? F P Formula
y0 0.1956 39.2826 <0.0001
a 0.9986 2183.7837 <0.0001 f=y0+aT
a 0.0182 46.7310 <0.0001
a 0.7978 34.5228 <0.0001 -
b 0.9837 181.4043 0.0009 f=aExp™*?
b 0.0273 13.2681 0.0009
0.75 5
o b = 0.7978 exp(-0.0273 T \N\
070 | 12 =0.9837 ol )
0.65 |
2060
=
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g o
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Fig. 3. Regression analysis between constants (b) from each
regression equation of Halocynthia roretzi in terms of exponential
decay.
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Fig. 4. Computed contour map for estimated filtration rate of
Halocynthia roretzi (L/h/animal). Each contour line indicates the
filtration rate (L/h/animal).
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Fig. 5. Comparison of filtration rate between Halocynthia roretzi and
Crassostrea gigas. Data indicate mean and standard deviation. The
filtration rates of C. gigas were referred from Kim (1995).
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Table 3. Filtration rate (L/gDW/h) reported for different species in
genus Halocynthia

Temperature Filtration rate

Species (°C) (Ugh) Reference

H. papillosa 15-16 6.31' Fiala-Médioni
(1974)

12-22 0.16-4.82° Ribes et al.

(1998)

H. pyriformis 15 5.8° Armsworthy et
al. (2001)

H. roretzi 25 ~3-4° Shin et al. (2007)

'Wet weight basis FR (L/gWW/h), Dry weight basis FR (L/
gDW/h).
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