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Effects of Different Mediums and Temperatures on Embryonic
Development, Morphological Characteristics and Motor
Function of Larval Pelodiscus sinensis

ZUO Zhiliang'?, PENG Zhitao', TIAN Lu'’, WU Qifan"?, LI Cheng',
GAO Feng', XIAO Hewei’, XIANG Jin'
(1. Aquatic Products Seed Stock Station in Hunan Province, Changsha 410153, China;
2. Hunan Fisheries Science Institute, Changsha 410153, China)

Abstract: [ Purpose] To explore the effects of different mediums and temperatures on the em-
bryonic development, morphological characteristics and motor function of larval Pelodiscus sinensis,
and to optimize incubation environment parameters, providing theoretical basis and technical refer-
ence for artificial breeding and germplasm resources protection. [ Methods ] Three groups of tem-
peratures (28, 30, 32 °C) and three medium environments (vermiculite, sand and no medium) were set

up by orthogonal test, and the effects of temperatures and mediums on incubation rate, incubation
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period, larval weight, carapace length, carapace width, carapace height, and swimming speed of P.

sinensis were analyzed by two-way ANOVA. [ Results] As the temperature increased, the incuba-

tion rate significantly increased (P<0.05), the incubation period significantly shortened (P<0.05), and

the larval weight, carapace length, and swimming speed all significantly increased (P<0.05). The in-

cubation medium had significant effects on incubation rate, larval weight, carapace length, carapace

width, carapace height and swimming speed (P<0.05); among them, the above indexes of the vermi-

culite group were significantly higher than other groups (P<0.05). The interaction between temperat-

ure and medium had significant effects on the larval weight and swimming speed of P. sinensis

(P<0.05). [ Conclusion] When incubating P. sinensis, the temperature sets at 32 °C, and vermi-

culite is used as the incubation medium, the incubation rate is the highest, the incubation period is the

shortest, and the incubating individual is relatively larger and shows stronger motor function.

Keywords: Pelodiscus sinensis; temperature; medium; embryonic development; interaction
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[ Sy i iz ShALRE AU PR IEE o
1.3 BRI 550 b

ISR R SPSS 21 #7450, R
FH Origin 2021 1EE . S8 Hran, 4 5l
Kolmogorov-Smirnov F1 Levene K $i 11 25 P Al
Ji 22w Bt , IR R 7 225347 (two way-
ANOVA) Pl BRI XA | 4l R AU
TE LDk BE B S EATE I, X At E R Ak
R ZRMEAR I AT 04T

2 BEREDM

2.1 TR X O G R B TR

FHER 1 AT B AZOKS O O T 3 Bl 31 B - v T
PE, mRAMREE R R E S T RRE
(P<0.05); XFAEIABTHEAT HEER, 98 4 Ak
RAEA R B AL ¥y fem HARE, S T
IREE (28 #1130 °C) NWTPFAIICA kb HE (P<0.05).
Bifi 5 R B TR, VD A AL SR SRR RS T
B, AR EN 32 °C FHY 80.39%; 1A i
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TH 77.32%.

%1 FRNFARE FENRLE SR

Tab. 1 Incubation rate and incubation period of Pelodiscus sinensis under different mediums and temperatures

R E A [ A o B 21

N
yIuit . .
PRATSEE mean value of different mediums

AL E RE - i t
LR/ C fibx medium type under the same temperature
incubation temperature index - - -
T T i AL /% AL/ d
vermiculite sand no medium incubation rate  incubation period

i1k, /% incubation rate

83.11+1.48a 66.67+1.43b 59.234+2.55¢

28 B 69.67+10.71 ¢ 55.73£1.84 a
%4k 1/d incubation period  56.31+0.98 a 55.55+0.80a 55.33+0.73 a
AL /% incubation rate  83.14+1.07a 60.52+0.74¢  77.32+1.22b

30 ) 73.66+10.21 b 41.55£1.77b
¥4k 3/d incubation period  41.84+1.55a 41.73+2.26a 41.09+2.14 a
1L %/% incubation rate  83.15+1.34a 80.39+2.85a 73.86+1.01b

32 79.13+4.44 a 38.53£1.73 ¢

J 4L 1H/d incubation period  39.42+0.66 a 38.65+2.00a 37.53+2.18 a

[ JRAS TR PP 218

mean value of different temperatures

¥ 1L.%/% incubation rate

in the same medium

83.13+1.13a 69.19+8.96c 70.14+8.45Db

4k #/d incubation period  45.85+7.97a 45.31+6.52a 44.65+8.30a

e BRI LR, A B AR LU . ARVNG R R AR B A B3 5 (P<0.05); R

Note: The “*” column data are compared vertically, and the other data are compared horizontally. Different lowercase letters indicate significant differences

among treatments (P<0.05); the same as below.
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MR 1R Al 3 4040 B iy ek I O 3 2
5 (P=0.05); BHERETHE, SR L
WA B E 40 (P<0.05). HHIE 1 Al Rl
S B AR LA G (R*=0.996), 11T 3 Fiig
AR A A, PR AL BUR TC I 25 5

B 4 e o 2 R T 0 o

e, BIEN 330 g; RRAMFT, Y TAm4
B/ N TN AL, BEEE R T, YT

1] 28 °C FRHE LR 3784032 Th, 30 °C Ul mseenraszeina
MBS T LRGN 30124.8 °C-h, 32 °C B85 F I ss| a
LR 30274.56 C-h, AIUL, 30 C 532 C
FRES T L BUR BT, ML 1T T 28 C Wik S E
B 23
22 eI IR RIEA AR IR S 2 Ep-p
20 5
i 2 T B IR TERS W0 aof
19 KRS R MR, 5 98 R
AN KRR FHAT AL, 47 U000 51 — 5 %
BT I SR T R T T4 WAL/ C

incubation temperature

T RF/NG FREFOR 225 B3 (P<0.05).

FICA T4 (P<0.05). A2 O i A P A8 4,
5 FRUR 28 77 22 49 A A o L 8 Xo) 1 4 s 3R AU 1Y)
MR I AR AY A2 EAE FH T 4 ) 7

Note: Different lowercase letters indicate significant differences (P<0.05).

o e e ——— g, 1 EZEINMHEASRLEE A L
K58, R (P>0.05), JORAL ] Fig. 1 Fitting curve between incubation period (/P) of

BEFLE (P<0.05), W5 A7 PG IR B0 40 o

R2 NERMEENYERE. ERK. . SHE0
Tab. 2 Effects of mediums and temperatures on the larval weight, carapace length, carapace
width and carapace height of P. sinensis

fertilized eggs and incubation temperatures

(D

AL C R /g K /mm T H 98 /mm i H i /mm
incubation temperature medium type weight carapace length carapace width carapace height
1847 vermiculite 3.27+0.07 a 20.33+0.63 a 19.15+0.60 a 8.53+0.17 a
Vb sand 2.9540.12 b 19.62+0.20 b 18.30+0.33 b 8.34+0.04 b
8 TeA 5 no medium 3.15£0.16 b 19.48+0.78 b 18.37+0.27 b 8.68+0.22 a
“F#4{8 mean value 3.12+0.17 B 19.81+£0.65 B 18.61+0.55 A 8.52+0.20 A
147 vermiculite 3.28+0.13 a 20.76+0.31 a 19.1940.31 a 8.58+0.14 a
¥ sand 3.20+0.18 b 20.39£0.72 b 19.15£1.06 a 8.63+0.17 ab
30 FA 5 no medium 3.06£0.17 b 19.67+0.36 ¢ 18.25+0.56 b 8.44+0.27 b
F-#4{H mean value 3.18+0.17 A 20.27+0.65 A 18.86:0.77 A 8.55+0.19 A
547 vermiculite 3.35+0.24 a 21.04+0.55 a 19.20+0.38 a 8.77+0.33 a
¥bF sand 3.36£0.10 a 20.54+0.76 ab 18.760.90 ab 8.61+0.34 a
2 FA i no medium 3.21+0.20 a 19.94£0.22 b 18.21+0.26 b 8.60+0.26 a
P14 mean value 3.3140.18 A 20.51+0.68 A 18.72+0.66 A 8.66+0.28 A
547 vermiculite 3.30+0.15a 20.71+0.54 a 19.18£0.39 a 8.63£0.23 a
254 ¥4 comprehensive evaluation W sand 3.1740.22 b 20.18+0.69 b 18.74+0.80 b 8.53+0.24 b
FA IR no medium 3.14+0.17 b 19.70£0.49 ¢ 18.28+0.34 ¢ 8.57+0.24 b
P{H P-value
I ALIRE (T) incubation temperature 0.006 0.001 0.109 0.101
)5 (M) medium 0.000 0.000 0.000 0.009
<M 0.023 0.828 0.477 0.073

past

AFEIKRS TR AN FIELEE N 340 o (- S {ELA7 7 52 3% 22 5 (P<0.05)

Note: Different uppercase letters indicate there are significant differences in the mean value of the three mediums at different temperatures (P<0.05).
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incubating larval swimming speed of P. sinensis
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