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Fig. 1 Schematic distribution of greenhouse gas CO,
sampling sites in Chinese mitten crab aquaculture ponds
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Fig. 2 Diurnal dynamics of CO; emission fluxes in Chinese
mitten crab aquaculture ponds of various periods

Positive values represent CO, emissions. White areas expresses
daytime hours and gray areas expresses nighttime hours.
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Fig. 3 CO; emission flux during the sunning stage of Chinese
mitten crab aquaculture ponds
Positive values represent CO, emissions.
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Fig. 4 Cumulative emission of greenhouse gas CO, during the
sunning stage of Chinese mitten crab aquaculture ponds
The ordinate scale values that the dashed lines point to are
cumulative emission of CO, up to the sampling date.

mE 6 Fros, MR B+ 3 pH Bk BE
WY, 752 H 13 HZRipH KT 7,2 A
13 HZJ5 pH /N 7, WiYEBYE: pH F¥{E N
7.15+0.53, W3 By B A 5 B AR R R A Tt
JG TR, SFHER(2.36£1.21) C, MsER
B R B AR R BB W T R RS, M
H(22.89+7.59) % PG4 1A ] 4 458 48 Ak i it e 37
IRFI e B THE TR, [F G m e
AR, SEY(E 9 (—22.44+62.93) mV, M3 BE
I K A A B IR AR, SR
(32.3443.50)%. WIERY B + 1A HLAR & R 2
BB N RS, SFIE R (14.2442.44) g/kg,
P 39 7 B3 L it e AR S B - A a3, F
PIE ](56.19£2.41)%.
2.4 HEXESHFEREFDH

Hh A Gf B A % I G 8 B AR - R R
BT CO, HECHE & 5 ¥R 858 K 7 1 AH S Pk e M
1 Fim o W3 By B ORR A - RN T CO, HEGH &
55 IR R - 48 R R S B I A D R (P<0.05)

J T BT EREE TR - R CO,
3 B ) SRS/, A 2200 m1E H )
A5 019 43 B 9k 8 ST v A8 4R 2 R 5 A it I DU
KA CO, HERGE it 5 45 P45 R 22 0] 9 s L
B )= 7 e

Yc0,=9043.173+388.334X paume—158.72X tuertm



K B 531 %

824
2
ola y 35¢ E) 3000
2 o 830f 8 2500}
g %25 5
g7 =l = 2000+
=) 220} =
E,g ,;15 = 1500}
£ 4 E ' 51000.
=M §
v X 0.5} = 500t
2 &
1 1 1 1 1 I 1 1 1 1 nsr:\) 0 1
7 xb"» Qb‘xb"\?‘a“’x"”ﬁ’mb‘

P X O D >
NaV SN VN MV,
NAAENENEN AN A\

\b"\,b‘ N\ q,b‘ 6“) ") q’,be‘

NN Q"* N2\ NANAENEN I NNV

v v i} ) /d time ¥ v A fE]/d time ¥ ¥ FffE)/d time
Bl 5 el R I 5 G it W W B B A () XU (b) RO R 3 (o) ) B 25 25 1k
Fig. 5 Dynamics of temperature (a), wind speed (b) and light intensity (c) during the sunning stage of
Chinese mitten crab aquaculture ponds
06
8.0L E] éd 40 +
7.5 o g3y
o /- g
= 54 =30}
7.0} = g
@n [=] °
= 8 3t X255+
£6.5 { =
i o L
2 o B 20
6.0l = sl
- +H
ssL o H .10
Xk aAx Ak D D D > b(b"‘o")“)b‘ b‘b"b"‘)")@‘
NP S DO D S P D D P F '1' SRR
NN NN NN & ,,}\q' OWQ SIS n),q’ \'\' S Q\’ NN
P Rk W s
A} [E]/d time fijE]/d time A} iE]/d time
= 40 ¢
g
_E 100 38l
£ & £
ﬁ o S0f <2 36+
28 = 8341
s Of %o
) B KA § 32+t
S -s0) ﬁ&g 301
®E g
®S-100] Heg 287
g0 uuv%%%&' 24 vuvugwl '
@ NaV SN VSN N VNV
,50'0' Y Y &Y 0{\* A A "’
ak o RS
B} [E]/d time FfE)/d time
= 191
—~ & 2 66
%*2 18+ Z 641
28 17t £ 62l
i § 16} 260 |
af st 358t
B R 561
=g i 54|
g 13} % 52|
® s 12¢ = S0t
+H § 11} B 48 |
10+ L ) +H 46 |
b‘ b‘ D‘ b\ b‘ ") ") b‘ b‘ b\ b‘ b‘ b& ") ")
0\(\:» Q\'QQ\'\ Q\:»Q(\'Q @' & Q"’Q \'\*\\"D’ Q\'QQ\'\ Q\:"@'Q 61'\@' Q"’
P P
Hif[E)/d time It [E]/d time

P 6 H ARG R 5 e 30k A 0 5y B L AR DGR AR 1 Bh A5 A2 1k
Fig. 6 Dynamics of soil-related indicators during the sunning stage of
Chinese mitten crab aquaculture ponds



B PR e g R s S Sl 3 B 3 5 B ) C O, R B R AE 825

F£1 CO,HEMIEE 5IFERE FHY Pearson HHX ST

Tab.1 Pearson correlation analysis of CO, emission fluxes with environmental factors

85K F environmental factor T WS LI

S-pH S-T S-M

S-ORP  S-MC S-0C S-P

CO, HEf i & CO, emission flux  0.599  0.680°  —0.554

0.650  0.706"  0.408

—0.565 0.567 0.648 0.563

TE: FR BAEAE(P<0.05), TFRARRIM, WS Fm K, LT RaobIRIREE, S-pH /5 + 4 pH, S-T FR HIRE, S-M FR HH0RE,
S-ORP 7R LA ALIE S HL i, S-MC 2R L HEFIK A, S-0C o LA HLIK & i, S-P R IESLERE.

Note: * indicates significant correlation (P<0.05). T indicates temperature, WS indicates wind speed, LI indicates light intensity, S-pH
indicates soil pH, S-T indicates soil temperature, S-M indicates soil moisture, S-ORP indicates soil oxidation-reduction potential, S-MC
indicates soil moisture content, S-OC indicates soil organic carbon content, S-P indicates soil porosity.
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Characterization of CO, emission fluxes during the sunning stage of
Chinese mitten crab (Eriocheir sinensis) aquaculture ponds
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Abstract: Before culturing adult Chinese mitten crabs (Eriocheir sinensis), aquaculture ponds are sun-dried to
enhance the bottom environment for the next cultivation stage. However, during the sunning stage, the sediment in
these ponds may release significant amounts of CO, into the atmosphere. We focused on E. sinensis aquaculture
ponds in Suqian, Jiangsu Province, using soil carbon flux measurement instruments to monitor and analyze CO,
emission fluxes over two and a half months, from mid-December 2023 to early March 2024. Continuous
monitoring was conducted both day and night to determine CO, emission fluxes throughout the sunning stage. CO,
emission fluxes were measured three times a day and night on December 19, 2023, January 24, 2024, and February
28, 2024. Each monitoring session began at 8:00 AM and continued every three hours. Additional measurements
were taken on December 14, 2023, December 24, 2023, January 4, 2024, January 14, 2024, January 24, 2024,
February 3, 2024, February 13, 2024, February 23, 2024, and March 4, 2024, between 8:00-10:00 AM.
Simultaneous meteorological and soil indicators were measured to analyze environmental factors affecting CO,
emission fluxes. Results showed that the average daily CO, emission fluxes from the pond bottom after one week,
one month, and two months of sunning were (1214£633) mg/(m?-d), (1055+422) mg/(m?-d), and (407+93)
mg/(m?-d), respectively. Emission fluxes peaked in the afternoon and were lowest in the early morning. A diurnal
pattern was observed, with higher emission fluxes during the day and lower at night. As sunning time extended,
the day-night difference in emission fluxes gradually decreased, though a significant difference persisted. The
range of CO, emission fluxes at the sediment-atmosphere interface during the sunning stage was 351-
2331 mg/(m?-d), with an average of (1040£647) mg/(m?-d). The CO, emission fluxes showed a trend of initial
increase followed by a decrease, indicating that the entire sunning stage was a source of CO, emissions. Stepwise
regression analysis identified soil temperature and soil porosity as the primary environmental factors influencing
CO, emission fluxes. A significant positive correlation was found between soil temperature and CO, emission
fluxes, while soil porosity was negatively correlated due to the effects of soil moisture and thermal conditions.
Cumulative CO, emissions increased gradually, although the growth rate slowed over time, with total cumulative
CO,; emission fluxes during the sunning stage calculated at 89.3 g/m?. In this study, we reveal the changes in CO,
emission fluxes during the sunning stage of E. sinensis aquaculture ponds, highlighting these ponds as significant
CO, emission sources during this period. There is substantial potential for CO, reduction in the E. sinensis
aquaculture industry. The data provided by this study support efforts to reduce greenhouse gas emissions and
develop corresponding emission reduction strategies in E. sinensis aquaculture ponds.

Key words: Chinese mitten crab aquaculture ponds; sunning stage; sediment-atmosphere interface; CO, emission
flux; CO, cumulative emission
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