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BEHE, 2019; WERES, 2023), FEEELREY,
ik FEE B 380 3 1A 4 3 S R 3R 114 43 A R B K S AT e
F 72 sh ) 1Y B8 52 B — 2 W32 (Ding et al, 2014),
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nipponense) i 1 i & B A 35 5 ), ELXE A X 245
F196 T W R AR R (2009) /T 5T & PR, AE 22~32 °C
BRI, Z0EESUF(Cherax quadricarinatus) i) 47
B 258 K 9 Ak, 2 Bt K T 1) T v 32 T . R R AR
(1991)7E % 4 4 75 1% (Scylla. serrata) 4 BIF 5% & R
25 CHp MU e (k. HAl, X rp AR o B 2ol bk
Rl S VR it I R W A AT 5% 32 SR R AR SR E O (TR
5, 2019), FEARHAE (A S5WISE, 2020) 556 B (15
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JO 5 )5 T e A DL A
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(133.8+15.59) g, L 120 H, Kb B ig 73 51872 T 4 1
KR KR g KK 1.80 m. 5% 1.55 m. /& 0.8 m,

PREFKIR 0.3 mo B 7= I OREE F AR KIRFIOGIE, +7
SRR, B CT AR BBV, AR R K T i 45
WREHRIK, & H 08:30 HMSH 45 1% (Snonovacula
constricta), HMERHCRBIRER 1%~3%, I XA
12 E4H4AE

R 40 52 96 5 % K VT 101 L B 5 7 O e K A A
WA, WE 6 NMREME: 6C. 9°C., 12T,
15°C. 18 CHI 21 C, BWAFREE 341 PAT4L, B
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T R (14.8+0.42) C, il FEEINEEE | RIS
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1.3 BEEEEIAMRE

H T 57 4% 7K v 2% S8 6 0 72 B 15 0, O e
HIXTIG, M 4 h A — R MEEE S 5 00, TR
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RN e T S S T E T i A RS
2 HP A 1 R O UL MR 1 R b R S AR
&, A RN MEES R Y . SCHR (%) I
(%) FEEREE(Ri/g) . HEBE T O /g) F A B 48 55 (%) 1 4t
TS % 2B T4(2007a),
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J& . 4 B A DR R G R B AL G 100 K224y, FHAE
Olympus BfdEE(BX51) PG LB, i,
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B4 ) 2~3 mg IR A FR & L -5, 1 RS
WL T KT (GB/T 23111, W9 [ MR8 -4T R 210 B -
A B B UERI AR IR IGIE &, KRR 8 5 IR FFR
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ARG T &, BARS% 4 450155(2020) 1 77k
TR IR T E AR E
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BRI 2~3 mg WEARAGF 70 CHE T2 IEE, TE
WRRG K A5 B 5 KA & BHAE 550 'C N1 BE 40 & Jn ik
AP 5E 5 R F BRI A e 1500 & v e b =g . WEBS
R ] e A

15 HEHH

K H1 Excel 1 SPSS 26 {4 il VE I 2= F ik 4 7 5 ah
Geitarr, A s 4 LLF B {E AR 1E 25 (Mean+SD)
PR o BT JeH Levene ¥EiEAT 5 22 57 G 16,
BRI L ST PRI AR S o3 A, AN R T 22 SRR,
X E o OEE 77 5 M AL 3 SR 2 T 22 i
(one-way ANOVA)K %6 2% 8 i 75 A [F] 5 F 1 22 5+
BEME, JGisH Duncan’s £ TS IEE A
225, P<0.05 A EEF,
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FET 6 CHYE 9 CH(P<0.05), MR ™ 51T
E PR, Hop 15 CRlRm, FHRB0+100%, 5
6 CH I ¥ 2 7(P<0.05), H5HMAHIY T W E%E
S(P>0.05)( 1),
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Fig.1 Effects of temperature on mating and

spawning rate of female E. sinensis
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ANTRI R G - RE A M 7 B A A ] it B8 20 1) 22 S 0 35
(P<0.05),

Different lowercase letters represent the mating rate of female

crab in different temperature groups is significantly different;

and different capital letters represent significant differences in

the spawning rate of female crabs under different
temperatures (P<0.05).

Hp A O B T R ) P O | A B T R A B AR A
BT BE 1 TR = A TR R A FEIRE 6 CRY
PO AR A ) B, 4 R (15.38+1.81)x10% i /g
F1(0.23+0.03)x 10" Ki/g, HEFFE 15 CHE, F=HiE I
R YA RN, 43R (54.22+3.49)x 10* Hi/g Al
(0.61£0.07)x10* ki/g, M, F=Bp W @ T HAbKS
i E 4 (P<0.05), EFE IBR S 12 °C4 T2 74
(P>0.05), 5HAh# 4347 1 25 2% 5 (P<0.05) (¥l 2 F1
3). MEREAFEFR BRI 15 CR i, 3N
(20.01£1.59% , 5 H A& 40 I fH B & £ 7
(P<0.05). MIEETHE 21 CH, A58 E% 2 AL,
SE-244(7.89+0.93)%, B 9 “C G i & 22 HHNP>0.05),
5 A A 34 1 2 2% 5 (P<0.05) (4] 4),
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Fig.2 Effects of temperature on spawning capacity of
female E. sinensis
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Fig.4 Effects of temperature on reproductive index of
female E. sinensis

22 RENERRIMEINANESH RN

A TR 38 JEE T RS 4 B B A R B B 3 T B
® 1 PR, ARG P IR Y SO AR i R

18 CHTHR A, F1 R (431.17£13.69) pm, &5 15°C
HA 257 HNP<0.05), 5HARK AT W E M2
S(P>0.05), RN 15 CHf, BRI T E i, 7
¥Ih(31.28+4.61) ng, B #Em T 21 THNP<0.05),

SHAK AR %2 57(P>0.05), HEE 9 CHyps
WG R, SE R (51.444.51) pg, 5 6 CHA
BEP>0.05)5h, ¥ 5 &R T HAAKH(P<0.05).

23 BEXEBELR SR

TR X R G A A RS B M 4 S L3 2 AR,
BRI IG AR I R B IR T g Wi AR, Horb 6 °C
s, P (11.47£0.93)%, MM ETE 18 CHix
B O R(20.83+1.72) %, TREE 21 CHEK AR
Koy & ¥ w30 0 R (69.17+1.83)% Fil
(1.3£0.02)%, 21 CTF K& ERS 18 Clp &2
SAMP>0.05), ¥ T AR A 41(P<0.05), 45l
JER BRI RLEE [ oK o Fr i G i 3 25 5 (P>0.05) .

F1 REXNERINEMESNTIN
Tab.1 Effects of temperature on diameter and weight of embryos
iR B Temperature
FUH Ttems o o e o o
6 C 9°C 12°C 15°C 18 °C 21 C

Y12 Egg diameter/um 406.50+21.20™ 405.17+20.88% 405.42+5.36™ 402.58+8.46" 431.17+13.69° 411.42+6.15"
YT Egg dry weight/pg  28.58+4.73%  25.65£2.90%°  24.7243.07°°  31.28+4.61°  30.43+4.54  23.22+3.17°
YR Egg wet weight/pg  46.81+4.19%°  51.40+4.51°  36.60+0.42°  43.95+3.14°  38.39+2.06°  37.83+1.22°

e TR EARAS Rl 38 R A FE 3 22 5(P<0.05), TRl

Notes: Values in each row with different superscripts are significantly different (P<0.05), the same below.

F2 REMMERENMKRS N
Tab.2 Effects of temperature on biochemical components of embryos
1B Temperature
FUH Ttems o o e o o
6 C 9 C 12°C 15°C 18 °C 21°C

SR Total lipid/% 11.47+0.93  10.63+1.00  10.50+0.70 9.93+0.67 9.90+0.53 9.83+1.27
HLEE 1 Crude protein/% 19.50+3.18  18.90+0.69  20.83+1.17  19.13+£1.14  20.83£1.72  18.77£0.76
K5 Ash/% 0.43+0.09¢ 0.97+0.01° 0.84+0.01° 0.96+0.03" 1.23+0.03° 1.30+0.02°
7K 43 Moisture/% 67.83£3.72  68.03:1.43  66.33x1.63  67.9+1.85 67.10£2.26  69.17+1.83
Huh =J§ Triglyceride/(umol/g) 22.59+0.43%  24.81+0.64°  23.75+0.48°  25.69+0.54°  26.20+0.71*  24.43+0.55°
WilE Cholesterol/(umol/g) 739.73+14.15% 788.95+£10.19° 756.70+17.54% 825.58+22.02° 830.51+11.43% 890.79+8.65°
MR E B Phospholipid/(pg/g)  82.75+1.40%  92.20+1.75™  92.93+2.07°  90.21£2.09°  97.30+1.19*  92.26+1.59"*

TREE 18 CHY, WG B H 5 B A H = ER ey & (P<0.05),

A s, CF 418 (97.3+1.19) umol/g Fl
(26.2+0.71) pmol/g, HHr, SUIHEEEE & 0% &
THRAKH(P<0.05), Hil=E& &S 15T
FHEFINP>0.05), WY R ESTHMELSH
(P<0.05), R 21 CH, WRHIG T BENE & i,
- 444 (890.79+8.65) umol/g, H @35 T H A4 4H

2.4 iR 3T BRBA BY B B BR 20 AL B 22

HAR SRR IR TS 21 FPRR IR, Pl
FIUIG iR (SFA) 9 Fl, BRI FINR i R (MUFA) 4 F Al
Z ARG TR (PUFA) 8 Fi (3% 3). MRET S, X
3 FiARWI R AR AR, FAR By 12 CHE, HfFn
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g 10 R 5 BN AR g D 18 1) 5 B v, P38 B 0l
9(14.58+0.97) mg/g F1(23.41+4.48) mg/g i E N 6 C
W, ZARFIRIIRR & fm, Y& R (22.74+
3.22) mg/g, 1H5H A& 4N B %% 57 (P>0.05), X£
AR IR =, WA 6 T, MRl C20:4n6

*£3

(ARA). C20:5n3(EPA)FI C22:6n3(DHA)M & 1 %
B, 5 0 (2.96+£0.44) mg/g . (4.26+0.85) mg/g
f1(4.93+0.79) mg/g, H:H', ARA FEpRE 9 CLE
FRERIN, W EE T HRAKH(P<0.05), 1fif EPA Fil
DHA & &5 a4 4870 3 22 5 (P>0.05).

BEXAERRBERA R H R F1 & E R

Tab.3 Effect of temperature on fatty acid composition and content in embryos /(mg/g)

A IR Temperature
Fatty acids 6 °C 9°C 12°C 15°C 18 °C 21°C
Cl14:0 0.45£0.21 0.61£0.28 0.600.25 0.44+0.28 0.43£0.21 0.48+0.16
C15:0 0.25+0.06° 0.70+0.03* 0.44+0.07° 0.37+0.05" 0.41+0.06° 0.32+0.12%
C16:0 9.20+0.38 8.81+0.73 9.61+0.67 8.35+1.74 8.36+1.13 8.19+0.98
cle:1 3.8543.09 4.81+0.29 5.17+1.04 5.78+1.99 5.32+1.50 0.30+0.05
C17:0 0.26£0.06° 0.55+0.08° 0.36+0.01° 0.36+0.02° 0.31+0.04% 0.26£0.03°
C18:0 3.05£0.30 2.67+0.30 3.10+0.80 2.73+0.30 2.86+0.57 2.52£0.52
C18:1n9¢ 16.75+3.34 15.99+2.85 17.40+4.34 15.32+0.93 15.66+3.41 16.52+6.26
C18:2n6¢ 4.92+0.85 7.20£5.02 9.02+7.15 7.66+3.52 8.15+4.53 7.7846.35
C20:0 0.23+0.04% 0.25+0.02° 0.22+0.01%° 0.20+0.03° 0.20+0.02%° 0.21+0.02%
C18:3n3 4.04+0.62° 2.84+0.78° 1.74+0.31% 1.28+0.02¢ 1.80+0.77% 1.61£0.70°
C20:1 0.23+0.04 0.25+0.02 0.22+0.01 0.20+0.03 0.20+0.02 0.21£0.02
C21:0 0.09+0.01° 0.13+0.01° 1.74+0.31° 1.28+0.02° 1.80+0.77° 1.61£0.70°
C20:2 0.49£0.02 0.47£0.14 0.060.01 0.04+0.01 0.05£0.01 0.05£0.01
C22:0 0.18+0.04 0.14+0.06 0.16+0.02 0.13+0.03 0.13£0.02 0.120.02
C20:3n6 0.16£0.04 0.11£0.05 0.110.02 0.13+0.08 0.09+0.01 0.08+0.03
C20:3n3 0.54+0.08° 0.33+0.01° 0.30+0.08° 0.21+0.05° 0.25+0.06° 0.28+0.04°
C22:1n9 0.22+0.02° 0.32+0.01° 0.300.05° 0.24+0.01° 0.22+0.03° 0.25+0.02°
C20:4n6(ARA) 2.96+0.44° 2.4320.75% 1.78+0.61° 1.914+0.39° 1.88+0.33° 1.61£0.36"
C23:0 0.05+0.01° 0.07+0.01° 0.04+0.01° 0.04+0.01° 0.05+0.01° 0.04+0.01°
C20:5n3(EPA) 4.26+0.85 3.33£1.02 3.26+1.28 2.94+1.91 2.84+0.94 2.85+1.10
C22:6n3(DHA) 4.93+0.79 3.69+1.79 4.574£2.35 3.72+2.88 2.69+1.84 3.29+1.77
YSFA 13.92+0.87 13.93+0.73 14.58+0.97 12.68+2.26 12.73+1.48 12.16+1.24
YMUFA 21.32+5.89 21.58+2.49 23.41+4.48 21.66+1.21 21.58+3.19 17.44+6.34
YPUFA 22.74+3.22 20.72+3.23 21.73+4.95 18.62+1.87 18.50+2.68 18.37+5.67
SHUFA 12.15+2.08 9.44+3.21 9.61+4.22 8.58+5.04 7.41£2.83 7.74+3.18

H: YSFA. YMUFA, YPUFA NYHUFA 43r5CEBIEANS IR . SEARMANR IR . A2 AW A IS IR S s AR

LA TR

Notes: YSFA, > MUFA, > PUFA and Y} HUFA respectively represent total content of saturated fatty acids, total content of
mono-unsaturated fatty acids, total content of poly unsaturated fatty acids and total content of highly unsaturated fatty acids.

3 i1t
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T G A TR A i 2ot R e RS
B, YRR AT O BRI K S AL, I

BEFF UG 3 TC ™= U1 (REAR 55, 2024), DFRERW], hAesiik
M SR A M A A BE = DAY ELK IR N 8~14 °C (BKH,

2018; K144, 2002; HiKi, 2022), AL, B
TREE B Th i, rh AR Gl S T A 1) 3 B R N, R
BE 21 CH A RC B B =, L 100%; H e g3 i
A %) 7 9 S i T B T v SR T R R N R R R
& 15 CHFE RN R o AT K, IR BB i T i

W 5 0 B X e, e A R T S X
SETCHRAE AW IN 25 B i s R, AR AR
T e P R AR U SR 90 I B R R I RCR B A, T
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Hocsh P A I K BEAE 34 52 BRIA% R
T FE S Z R K F52 ), BARSER B Y, 323X Se A 11
SEMBOR (141155, 20205 &FFIIE4SE, 2006), H5E5)
Yy BAEVE B AG ACHL R . FR N | AR B R B i
% (Llodra, 2002); JLrfv, 7O ™ B % B 350 R 5
FACR S O, PR o S Y A B T RE A R
KR 5, 2017), Bk DZEQ010)F 5T & B, MIREAR
=T 30 ‘CHE, FLYNXT IR (Penaeus vannamei) ) Bl 51 %
B R B R B TR R, PEARAE R IR A O
o A AR T AR b S4B RS A S i g, EREE T
30 CHf ER & FE R RN AL B, XTI RIE
[ XF R (Penaeus chinensis)(ZE1H =, 1995) 7t 4 1A
B AT, BEEET R, RSN O R
AR T RA AR A R R R A S, Hax 3 A4
AEFHAEAREIRE 15 CRIY R SRS . X—45R 51
ik 2 FERE RS S —2, ATREE B TR R 2
FEAGTH AL BT M, SR A R TR R B 1 E R
FTR AR R, MRk & o MR R I, S8
PR A5 HSORN 7 D R BEAR

32 BEXERRINERELH S HIRNT

F5T 2 0H , RS AARL A 7 25 0 37 4 rp A 0 B 8 LA
AN [v) Sk 5L 1 v A2 2% 25 18 oy 7 JUR i 14 SR O L A% BB
P 3 O OR K 25 5 (W5 W 5%, 2019; Nhan et al,
2009; Zouelm et al, 2019), HILEH, FEE =G
F14) B A5 1 B O B S AN B 32 SR AR R B K R S 1) 5
AR K B, T E KT A8 G B T Y i B A RN LB T
Y0, (X IR A G, X — IS
WA Rt —W5R

FERA YRG0 & B R, KA T A
K, Horb, HEFEY Rk A TORE, HOPEHE
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Abstract

The Chinese mitten crab (Eriocheir sinensis) is an economically important species in China,

and its reproductive performance and embryo quality are particularly important for the quality of newly
hatched larvae. E. sinensis is a weak crustacean thermoregulator. From November to May every year,
broodstock crabs complete mating, spawning, and early larval development in the Yangtze River Estuary.
During this period, they become more sensitive to environmental changes. Water temperatures that are too
low or high have direct or indirect effects on the breeding of E. sinensis. Therefore, temperature is an
important environmental factor affecting the breeding of E. sinensis. To explore the effects of temperature
on the reproductive performance and embryo quality of female E. sinensis, reproduction and oviposition
experiments of parent crabs at different temperatures (6 ‘C, 9 °C, 12 °C, 15°C, 18 C, and 21 'C) were
conducted. Three parallel groups were set up for each temperature, and three samples were collected for
each parallel group. The reproductive performance of females at different temperatures, such as mating
rate, spawning rate, spawning volume, and fertility, and the quality of the embryos produced, such as egg
diameter, dry weight of a single egg, and wet weight of embryos, were analyzed through observation and
calculation. The crude protein content of embryos was determined using the Kjeldahl method; the total fat
content was determined using acid hydrolysis; the composition and content of fatty acids were detected
using gas chromatography; the moisture content of embryos was determined by taking 2-3 mg of wet
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embryos from each temperature group and drying them at 70 ‘C until constant weight; the ash content
was determined by burning them at 550 ‘C until a constant weight; and the triglyceride, phospholipids,
and cholesterol contents were determined using an enzyme immunoassay kit. The results showed that (1)
with an increase in temperature, the mating rate of parent crabs increased gradually, and the spawning rate,
spawning capacity, fecundity, and reproductive index first increased and then decreased. When the
temperature was 15 C, the spawning rate, spawning capacity, fecundity, and reproductive index of female
crabs were the highest, with averages of (80+10)%, (15.38+1.81)x10* grains/only, (0.23+0.03)x10*
grains/only, and (20.01+1.59)%, respectively. There were significant differences with other temperature
groups (P<0.05). (2) At 18 °C, the egg diameter of the embryos was the largest, with an average of
(431.17+13.69) um. At 15 °C, the dry weight of a single embryo was the heaviest, with an average of
(31.28+4.61) pg; however, there was no significant difference between the 15 °C and 18 C groups
(P>0.05). (3) With an increase in temperature, the ash and phospholipid contents of the embryos increased
gradually, whereas the total fat content decreased gradually. Triglyceride and total cholesterol contents
first increased and then decreased, whereas crude protein and water contents did not change significantly.
The crude protein, triglyceride, and total cholesterol contents in embryos were the highest at 18 C, with
an average of (20.83%£1.72)%, (26.2+0.71) umol/g, and (97.3+1.19) umol/g, respectively. (4) Twenty-one
fatty acids were detected in the E. sinensis embryos, of which saturated and monounsaturated fatty acids
were the highest at 12 °C; however, there was no significant difference with other groups (P>0.05). The
total contents of C20:5n3 (EPA), C22:6n3 (DHA), C20:4n6 (ARA) and polyunsaturated fatty acids in
embryos at 6 ‘C were the highest, with an average of (4.26+0.85) mg/g, (4.93+£0.79) mg/g, (2.96+0.44)
mg/g, and (22.74+3.22) mg/g, respectively. This study showed that temperature had a certain effect on the
quality of embryos produced by Chinese mitten crab, and its reproductive performance was the best at
15 °C. This study provides basic data for the study of the breeding biology of E. sinensis and scientific
support for the conservation of fishery resources of E. sinensis in the Yangtze River estuary.
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