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Relationship between heartbeat waveform and temperature in S. constricta
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Tab.1 Heart rate variability among 96 individuals at different temperatures in S. constricta
(°C) (BMP) (BMP) (BMP) (BMP) (%)
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Tab.2 The related coefficient between heat rate ABT and growth traits of S. constricta
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Tab.3 The path analysis between heart rate ABT and body size of S. constricta
X, (mm) X, (mm) X3 (mm)
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CORRELATION AND REGRESSION ANALYSIS BETWEEN THE ARRHENIUS BREAK
TEMPERATURES (ABT) OF HEART RATE AND GROWTH TRAITS OF
SINONOVACULA CONSTRICTA

HU Ling-Wei"?, SUN Chang-Sen*®, DONG Ying-Hui"? ~ LIN Zhi-Hua*?

(1. Zhejiang Wanli University, College of Biological & Environmental Sciences, Ningbo 315100, China; 2. Zhejiang Key Laboratory of
Aquatic Germplasm Resources, Zhejiang Wanli University, Ningbo 315100, China; 3. Ninghai Institute of Mariculture Breeding and Seed
Industry, Zhejiang Wanli University, Ninghai 315604, China)

Abstract In this study, by intact infrared monitoring of the biological heartbeat parameters, the waveform
characteristics and heart rate data of 96 individuals of bivalve Sinonovacula constricta were recorded and analyzed in a

temperature range of 22—38 °C. According to the Arrhenius equation, the Arrhenius break temperatures (ABT) of each

individual heart rate were obtained by linear fitting, and the relationship between heart rate ABT and growth traits was
revealed. Results show that the heart rate of S. constricta constantly changed during temperature rising, and the stable

waveform of heart beat occurred in the range of 22—34 °C. The heart rate increased with the temperature rising in the

early stage, and decreased with the temperature rising in the late stage. The average heart rate reached the peak value of
33.66 BMP at 31 °C. In addition, the differences of heart rate among individuals were obvious, and the most significant
differences were found at 22 °C (ranged from 13.90 to 27.95 BMP); the coefficient of variation was up to 14.06%. The
differences among individuals were relatively small at 26—31 °C, but the coefficients of variation were all more than 8.5%.
The minimum ABT value was 29.74 °C, the maximum was 31.86 among all individuals, and the average value was
31.02 °C. The multiple regression equation between ABT with growth traits in S. constricta was built. The direct path
coefficient of shell width on heart rate ABT was —0.689 5, while that of shell length was only 0.395 9; although it was
small, it plays an indirect role via shell height and shell width (with the indirect path coefficients of 0.221 8 and -0.194 1,
respectively), thus the total effect was the most significant (with the correlation coefficient of 0.423 6).

Key words Sinonovacula constricta; heart rate ABT;, growth traits; stepwise regression; path analysis



