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Combined effects of water temperature and gravity on survival
and growth of juvenile Lutraria sieboldii
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Abstract: We applied the orthogonal experiment method of two factors and five levels to study the combined effects of temperature
(16.0 C, 20.0°C, 24.0 °C, 28.0 °C, 32.0 C) and gravity (1.016 0, 1.0200, 1.024 0, 1.028 0, 1.032 0) on survival and
growth of juveniles in the laboratory. The results show that: 1) In the optimum gravity range, the suitable temperature range of juven-
iles’ survival was 17.0 ~32.7 °C; the optimum temperature range of survival was 24.0 ~28.0 °C; the suitable temperature range of
growth was 16.4 ~32.7 °C; the optimum temperature range of growth was 24. 0 ~30. 0 °C. 2) In the optimum temperature range, the
suitable gravity range of juveniles’ survival was 1. 016 5 ~1. 031 8; the optimum gravity of survival was 1. 024 0; the suitable gravity
range of growth was 1. 016 3 ~1.031 8; the optimum gravity range of growth was 1. 021 3 ~1. 028 6. 3) There were combine effects
between temperature and gravity. The suitable and optimum temperature as well as gravity ranges of juveniles decreased gradually with
gradient moving to the two ends.
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Fig. 1 Survival rate of juvenile L. sieboldii at specific
temperature and different gravities
Different small letters on each pillar indicate significant

difference (P <0.05). The same case in the following figures.
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Tab.1 Variance analysis of L. sieboldii juvenile’s survival rates in different groups

HIR 5

H Y75

source SS df MS F P
FEAY model 1. 960 5 0.380 38.69 <0.000 1
A-{EJE/°C A-temperature 0. 049 1 0. 049 4. 81 0.040 9
B-LH B-gravity 0.036 1 0.036 3.60 0.043 0
AB-JR LA AB-combine 2. 809E-003 1 2. 8309E-003 0.28 0.046 4

®2 FRLETHEBMGEHENNEESRENERE

Tab.2 Suitable and optimum temperature ranges for survival of juvenile L. sieboldii at different gravities

T AL BB AR
gravity suitable temperature range for survival optimum temperature range for survival
1.016 0 - -
1.020 0 18.7 ~30.6 -
1.024 0 17.0~32.7 24.0~28.0
1.028 0 16.7 ~30.9 -
1.0320 - -

£3 FRBETHEMGEHEINEESREMEILE

Tab.3 Suitable and optimum gravity ranges for survival of juvenile L. sieboldii at different temperatures

R/ EHARFLE BIEAFELE
temperature suitable gravity range for survival optimum gravity range for survival
16 - -
20 1.016 8 ~1.031 4 -
24 1.016 5~1.031 8 1.024 0
28 1.016 9 ~1.031 6 1.024 0

32 - -
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Fig. 4 Daily growth of shell length of juvenile L. sieboldii

at specific temperature and different gravities
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Fig. 5 Growth of shell length of juvenile L. sieboldii at

specific gravity and different temperatures
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Fig. 6 Response surface plot of daily growth of shell length of
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Tab.4 Variance analysis of daily growth of shell length of juvenile L. sieboldii in different groups

R Frm  AmE 7 v p

source SS df MS
A model 0.014 14 9. 837E-004 24.55 <0.000 1
A-JRJE/°C A-temperature 8. 443E - 005 1 8. 443E-005 2.11 0.047 3
B-Lt# B-gravity 2. 830E - 004 1 2. 830E-004 7.06 0.042 0
AB-HX4 AB-combine 6. 646E — 005 1 6. 646 E-005 1. 66 0.046 8
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Tab. 5 Suitable and optimum temperature ranges for growth of juvenile L. sieboldii at different gravities

RIEE KR

optimum temperature range for growth

L EHAKIEE
gravity suitable temperature range for growth
1.016 0 -
1.020 0 18.28 ~32.48
1.024 0 16.41 ~32.72
1.028 0 16. 64 ~31.90
1.0320 -

24.00 ~30. 00

x6 FRBETHEMEHENNEESREERKLE
Tab. 6 Suitable and optimum gravity ranges for growth of juvenile L. sieboldii at different temperatures

R/ C EHARFLE RIEAFFLE
temperature suitable gravity range for survival optimum gravity range for survival
16 - -
20 1.016 6 ~1.031 6 -
24 1.016 3 ~1.031 8 1.0213~1.028 6
28 1.016 4 ~1.031 7 1.0223~1.025 8
32 - -
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