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Effects of starvation on the consumption of energy sources and swimming performance in
juvenile Gambusia affinis and Tanichthys albonubes. 11 Jiang-tao, LIN Xiao-tao* , ZHOU Chen-
hui, ZENG Peng, XU Zhong-neng, SUN Jun (Institute of Hydrobiology, Jinan University/Key La-
boratory of Aquatic Eutrophication and Control of Harmful Algal Blooms of Guangdong Higher Edu-
cation Institutes, Guangzhou 510632, China).

Abstract; To explore the consumption of energy sources and swimming performance of juvenile
Gambusia affinis and Tanichthys albonubes after starvation, contents of glycogen, lipid and protein,
i) at different starvation times
(0, 10, 20, 30 and 40 days) were evaluated. The results showed that, at 0 day, contents of glyco-
gen and lipid were significantly lower in G. affinis than those in T. albonubes, whereas no significant

burst swimming speeds (U, ), and critical swimming speeds (U

difference in content of protein between two experimental fish was found. Swimming speeds in G. af-
finis were significantly lower than those in T. albonubes for all swimming performances. After differ-
ent starvation scenarios, content of glycogen both in G. affinis and T. albonubes decreased signifi-
cantly in power function trend with starvation time and were close to zero after starvation for 10
days, whereas the contents of lipid and protein were linearly significantly decreased. The slope of
line regression equation between content of lipid and starvation time in G. affinis was significantly
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lower than that in 7. albonubes, whereas there was a significantly higher slope of line equation be-
tween content of protein and starvation time in G. affinis. 40 days later, the consumption rate of gly-
cogen both in G. affinis and T. albonubes were significantly higher than that of lipid, while the con-
sumption rate of protein was the least. Consumption amounts of glycogen in all experimental fish
were the least, G. affinis consumed more protein than lipid, and T. albonubes consumed more lipid
and U,

fish. Slope of linear equation between U,

than protein. U decreased significantly linearly with starvation time for all experimental

burst crit

and starvation time was not significantly different be-

burst

tween G. affinis and T. albonubes. However, the straight slope between U and starvation time was

crit
significantly lower in G. affinis than that in T. albonubes. These findings indicated that there was
close relationship between the consumption of energy sources and swimming performance in starva-
tion. Although the store amounts of energy sources and swimming performance were lower in G. affi-
nis than those in T. albonubes, G. affinis mainly used protein during starvation. The result of more
stable lipid content and U

that G. affinis had a fair endurance to starvation, which helped them to adapt to the poor nutrition

in G. affinis in starvation compared with that in T. albonubes indicated

crit

environment in stream habitat.

Key words; glycogen; lipid; protein; energy metabolism; burst swimming speed; critical swim-

ming speed.
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Table 1 Body length, dry mass and condition factor in experimental fish after different starvation time

LRI i) (LSS TR JIE 6

Starvation Body length (cm) Dry mass (mg) Condition factor (mg + mm™>)
time Jogie: Rt B JE Jogiec fEf
(d) G. affinis T. albonubes G. affinis T. albonubes G. affinis T. albonubes
0 1.67+0.14aA 1.79+£0.13aA 23.07+4.63aA 25.69+4.24aA 0.44+0.05aA 0.44+0.05aA
10 1.74+0.11aA 1.77+0.21aA 19.61+4.87bA 24.01+4.53aB 0.36+0.04bA 0.43+0.06aB
20 1.74£0.16aA 1.86+0.11aA 15.26+4.38cA 24.08+5.20aB 0.28+0.05cA 0.42+0.08aB
30 1.75+£0.13aA 1.77£0.13aA 14.54+3.77cA 20.80+4.66hB 0.27£0.04cA 0.37+0.09bB
40 1.74+0.18aA 1.75+£0.23aA 14.72+4.19¢A 17.97+4.41bA 0.26+0.05cA 0.35+0.09bB

[RIFUA [ /NG 83 R R 0 A AN R YL [] =22 8] 22 5 8.3, TR AT AN [ RS 57 B /s [] — LR N 18 7 A ] X 6 £ 22 () 22 5 W (P

<0. 05) Different small letters in same column meant significant difference among different starvation time for the same species, and different capital letters

in same row meant significant difference among different species at the same starvation time at 0.05 level. T [fi] The same below.

®2 NEFERERRaREERE EHMEARESE

Table 2 Contents of glycogen, lipid and protein in experimental fish after different starvation time (mg - ind™")

VR ] BHE Glycogen A& Wi Lipid FH T Protein

Starvation fli R frlifi [ frifi s

time (d) G. affinis T. albonubes G. affinis T. albonubes G. affinis T. albonubes
0 0.52+0.13aA 1.10+0.18aB 5.56+0.80aA 9.02+0.86aB 15.19+0.71aA 14.30+0.64aA
10 0.13+0.03bA 0.22+0.02bA 3.55+0.31bA 7.68+0.96bB 13.14+0.45bA 14.02+0.54aA
20 0.11+0.01bA 0.18+0.01bA 2.52+0.21cA 7.07+0.29bB 10.52+0.45cA 13.56+0.13abB
30 0.08+0.01bA 0.11+0.01bA 2.07+0.39¢cdA 4.10+0.20cB 9.65+0.62cA 12.20+0.79bB
40 0.08+0.02bA 0.10+0.03bA 1.92+0.35dA 2.49+0.25dA 7.67+0.31dA 9.70+0.58¢B
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Fig.1 Regression equations between contents of energy sources
and starvation time, and slopes of line equations in experimental
fish.

% P<0.05; * = P<0.01. I ; A G. affinis;
“F[a] The same below.

I . JELf T. albonubes.

*3 ARENERBEERNEFELIFKEE
Table 3 Swimming performance in experimental fish after
different starvation time (cm - s™)

DL ] SR AUFKBE U, i SRR U,
Starvation i fn Rifh i fn Rifh
time (d) G. affinis T. albonubes G. affinis T. albonubes
0 21.39£2.16aA  28.03+1.42aB  19.14+2.40aA  22.80+2.08aB
10 18.32+1.80bA  27.31£1.74aB  15.88+1.71bA  22.12+1.43aB
20 16.42+2.28¢cA  23.13+1.29bB  14.43+1.69bA  19.37+2.33bB
30 14.42+1.87dA  22.10+1.63bcB  11.35+1.80cA  15.02+1.52¢B
40 13.36£2.54dA  20.76£1.35¢B 9.19+1.81dA  10.40+1.60dA

¥y F Species
B2 EmArEILIR 40 d J5 RE R BT FER R FE i

Fig.2 Consumption rate and amount of energy sources in expe-
rimental fish after 40 days of starvation.

ANIR)ING SRR R R £ () AR ) B2 ) 22 e 3, R TR) K
5 RERRAR R RE A ) BUAS ()X B £ 2 ] 22 52 8 3% (P <0.05) Dif-
ferent small letters meant significant difference among different energy
substances at same experimental fish, and different capital letters meant
significant difference among different experimental fish at same energy

source at 0.05 level.
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FEARFEWE TR LR o fift OB B E E R R G AR
ATP, 1K B [RIRE S AT 4z 20 0 LUOBEJE is 195 Al A 1
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