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Tab.3 Two-way ANOVA table for the effects of body length and
fasting on swimming parameters of experimental fish (mean+SD,
n=4)
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=NEELES 1 2 4 8
Degree of
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P<0.0001"  P<0.0001" P<0.0001"  P=0.40
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FASTING ON SWIMMING ABILITY IN FOUR MAJOR CARP SPECIES OF
DIFFERENT SIZES

LIN Xiao-Ju"?, YU Li-Xiong', ZENG Yu-Ping"*, WU Chi-Jie"’, WANG Ke', LIU Ming-Dian' and DUAN Xin-Bin'

(1. National Agricultural Sciences Chongqing Observation Station, Yangtze River Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Wuhan 430223, China; 2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306,
China; 3. College of Animal Science and Technology, Yangtze University, Jingzhou 434025, China)

Abstract: This study aims to explore the effects of fasting time on the swimming ability of four species of freshwater
fish with different body lengths: Mylopharyngodon piceus (black carp), Ctenopharyngodon idellus (grass carp),
Hypophthalmichthys molitrix (silver carp), and Hypophthalmichthys nobilis (bighead carp). Three groups of experimen-
tal fish with different body lengths were selected: short [Group W (4.34+0.21)—(7.86+0.29) cm], medium [Group S (14.53+
0.25)—(15.6%0.68) cm], and long [Group E (20.29+0.7)—(23.4+0.51) cm] (n=40). After fasting for 0, 2, 5, 10, and 15
days, the induced flow velocity, critical swimming speed, and burst swimming speed were measured to assess the
effects of fasting time and body length on the swimming ability of the fish. The results showed that the induced flow
velocity, critical swimming speed, and burst swimming speed were all related to body length. The absolute critical
swimming speed and absolute burst swimming speed (cm/s) increased with body length, while the relative critical
swimming speed and relative burst swimming speed (BL/s) (body length, BL) decreased with increasing body length.
There were significant differences in induced flow velocity, critical swimming speed, and burst swimming speed among
the three separate body length groups (W, S, E) for each species of fish (P<0.05). The order of induced flow velocity,
critical swimming speed, and burst swimming speed for the four major carp species was black carp>grass carp>bighead
carp>silver carp. Under fasting conditions, there was no significant change in induced flow velocity (P>0.05), but both
critical swimming speed and burst swimming speed significantly decreased (P<0.05), showing a gradual downward
trend. Within the range of 0—15 fasting days, the induced flow velocity of Group W was significantly higher than that
of Group S (P<0.05), and both were significantly higher than that in Group E (P<0.01), while the critical swimming
speed and burst swimming speed of Group W were significantly lower than those of Group S (P<0.05), and both were
significantly lower than those of Group E (P<0.01). The results indicate that compared with Group W, Groups S and E
are less affected in swimming ability under fasting conditions, suggesting the release of four major carp species with
body lengths over 10 cm. After fasting for 5 days, Groups S and E did not show significant decline in swimming ability.
Moderate fasting may enhance feeding ability, but long-term fasting weakens swimming ability, affects feeding,
reduces the ability to escape predators, and ultimately lower survival rates. Therefore, fasting should be avoided before
release to ensure swimming ability, enhance survival ability in the wild, and increase feeding success rates. In conclu-
sion, the swimming ability of juvenile carp species is affected by body length and fasting, with swimming ability
increasing as body length increases, and fasting having the opposite effect. It is recommended to select larger (over 10 cm)
and well-nourished fry for release to improve survival rates and the success of stock enhancement projects. The find-
ings of this study provide an important theoretical basis for the optimization of stock enhancement techniques for the
four major carp species.

Key words: Fasting; Body length; Four major fish species; Inductive flow velocity; Critical swimming speed; Burst
swimming speed
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