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NLOHIHEBOGE T35 1H 45 51 (241.4+14.5). (1.38+0.31)F1(0.24+0.04) mg/(m’-h), FEHIF AR I Iyl 35S 4k
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TK 93 12.0%), Ho A 152 M B A0 K 101 28 6 A K B AN
BEBOME. BANEIEZE26 AN, RUFFR
B A 18] K 1 B Ay BT T B VA R R, IR N 3.32—
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WL 3 K 7K 28 R A2 7K AR 2R 2 KT LA R 10 emiz) 7K
FEREHEL LI 2@, FA4°C UKAR G- A7 I L RITE [1]
SIS E o KAEAE24hAN TE N E , 7K 5T 48 B M I 2
B KR K W T 43 7 796D (4™, R
(TN FH B ot R 0 9 i -8 4 2 e BE VR (HY
636-2012). Z Z&(NH; -N)K H 94 AR 6 FE vk HT
535-2009). il A & (NO; -N)F FH Moy — it BR Ot JiF v
(GB 7480-87) VA7 Z(NO; -N)R FIN-(1-%% 2% )-
B VE(HT 634-2016) ML E(TP) SR FH AH R4k
I3 M6 FEVE(GB/T 11893-1989). MR £ (PO -P)F
FHREH A EL (292 (GB/T 514-2008) A%t % a (Chl.a)
KAy 6 FE IR (HT 897-2017)il5E

SEEETE KA 5MCO,. CHyw N,O
S AHEGE R A LR A R

Ak, PSR B (el h): p BRI A T 5
BB VP % AL 1 A 4 B )
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(hPa); To M Py 73 B AR HEIRZS T 19 23 S 4800 iR B
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B SRR 00, CHy. NS
A Ap. TR U S A )RR R0.8,
N

L 25 G RR 26 s F
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A BRI R 7 %4 (Global warming potential, GWP)
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AE AR R |- 29°CO, 1134145 F1298 (554,

GWP = [CO,] +34 x [CH,] +298 X [N, O]

1.3 BIRS

R 4.3.23#F“car” 9 H [ Shapiro.testfl Le-
vene.testi 36 B4 IEZASPER T 255 . X 2 1
AR ZF M EEE (T Uy Chla)fEHSRE R
77 Z 53 HT (One- way ANOVA)JF{ H Turkey-testif
ITHG 2 BHLEG N T ARG IR T 22 551 1
& ¥ (P WT. Cond. pH. DO. TN. NH;-N.
NO;-N. NO;-N. TP. PO; -P. CO,. CH,;. N,0)
{8 F Kruskal Wallisf % 3 {58 F “FSA™ 1 17 Dunn
test® B L. ff H“Meta” W M AR 7 5 =
ARG B2 ] O &R 8 TT AR 2 BT (RDA)

B3 R 20 iR = SR HESOE B R AR, I RR A
“Vegan™fl 1 s B, I A# F “rdacca.hp”f i+ B RDA
ST E W R R R . DL RS i,
B 15 9 F Y {E b5 1 1R (mean+SE), P<0.050 AH
WEEER.

2 %R
21 IFERETFETHAHE
SIEETF T T 2T W0 34 TR S 3 DX 3 )

KIRAEE)F20.3—37.6°C, ¥H M(29.940.9)°C, Efk
SN IR XOEURAREFER0.88—2.82 m/
s, BIME M(1.58+0.12) m/s, 1026 H Kk &% k. =
J£999.4—1024.7 hPa, 415 4(1010.2+1.1) hPa, &4k
BN BT RS RIERVSEEASH W
I 1] S M A7 E 5 3 22 57(P<0.05; 3K 1),

KAEIBUCETF 7R A WA (R K R AR B
F19.4—33.6°C, ¥IME }9(27.3+0.6)°C, Mtk LI T &
e, WIREARET4.02—5.96 mg/L, ¥IMH R(5.42+
0.16) mg/L. HLFHREAAE S, AR T455.6—677.6 pS/
em, ¥J1H H(565.0£13.3) uS/em. 7 5 /K A 5L Bl 1
%1, pHAZ AL S5 [l /> T 8.24—9.05, ¥ {H N 8.53+
0.05, HEAA 5 S PR S T FEFRAIR I R A 353 2).
KR ERE. SRR pHAEAS [F) W5 I 18] 2535
A o 2E M2 7(P<0.05).

A BN RRGEE FEETERS
FELE NG WU E BN S (B 1), TNL NH; -
N. NO;-N. TPHIPO; -P# & 7E A [A] b I B 7] £
SR M 2 R (P<0.05). TN BEA S T2.05—

F 1 NEEMEE R K O RS FRIEER SR E F L UHHE

Tab. 1 Characteristics of climatic factors in ponds of Micropterus salmoides culture at different monitoring times

KA H WISampling date

fetrParameter
7—29 8—12 8—27 9—11 927 10—11 10—26
IET (C) 31.740.8% 36.8+1.3" 28.0+1.4 37.6+1.3° 25.6+0.9% 25.9+1.7% 20.3+1.1°
RGHEU (m/s) 1.41£0.18"  1.78+031" 2.04+0.32* 1.57+0.28% 0.88+0.15" 1.00+0.20" 2.82+0.30"
JEBRP (hPa) 999.4+0.1°  1001.6£0.2"  1009.1.40.2 1006.6+0.4b  1005.9+02%  1014.3£3.1°  1024.7+0.4°

[/ —AT PP EME B AN R RS 22 7 B3 (P<0.05); TR

Note: Means with different superscript letters are significantly different from each other in the same row (P<0.05); The same applies

below

2 TRIEEMETERA O BEEFRAE K BRIR R T LU IE

Tab.2 Characteristics of water quality physicochemical factors in ponds of Micropterus salmoides culture at different monitoring times

15 7 Parameter KA H #HSampling date
7—29 8—12 8—27 9—11 9—27 10—11 10—26
KIERWT ('C) 31.3+0.1° 33.6+0.1° 26.9+0.1% 31.140.2° 253+0.1°  22.6+0.2% 19.440.1°
Vi fREDO (mg/L) 475£036°  5.79£030"  5.94+0.46" 5.89+0.44°  4.02:0.19"  5.58+0.43°  5.96+038"
H 9% Cond (uS/em)  577.2£16.1°  677.6+27.9°  571.7+20.2"  482.7+60.6  599.2+14.0  590.9+11.2"  455.6+4.4°
pH 836+0.05"  838+0.06"  8.24+0.03" 8.65+0.06"  9.05£0.19"  859+0.07°  8.46+0.08"
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6.21 mg/L, B4R R FFLL A, 10—11F110—
26/HTN S R E = T7—29F18—12 (P<0.05). NH;j-
N& R4 57T 0.50—4.02 mg/L, H KAE H B E10—
26, H % 2% = T oAt W5 W B 7] 53 (P<0.05). NO3-N
EEAE)T0.48—1.66 mg/L, fE10—11INO;-NF
B R FHETT7T—29/9—11 (P<0.05); NO,-N% 848
5)F0.17—0.46 mg/L, AS[F] W I 6] £ [R] 3 T
# % 7(P>0.05); NO; -NFINO; -NAZ AL i #4 3 A —
O RISEIIN-JE T R-Eg i E . TP &
A 51F0.08—0.75 mg/L, M4k EFHE s, 10—26
FITPE i 2 = T 8—12. 9—11/19—27 (P<0.05).
PO} -PE 8455 T0.03—0.39 mg/L, Mk E% b
THEa%, 10261 PO; -P& i .3 & T 7—29 18—
12 (P<0.05; &1 1)s Chl.aZZ Ak 7E Bl & 11.1—22.1 pg/
L, ¥ /& (14.3£1.0) pg/L, AS[F) W5 0 s 1] p5 2 R] 3
To i3 2 7 (P>0.05;  2).
22 K-5FMECO,. CH,;. N,OHEHUFIE

A 00 ] K 1 B % B B K < 5 TR CO,-
CH, AN, OHFAGE &84k _F I RIAHEBOR, HAE
AN [R] Ha WO B ] A3 B R 3 2 R (P<0.05; ] 3).
AN ] Y5 I B ] 55 C O3 5 A2 3l T 148.8—328.9 mg/
(m’h), B KA HIFE8—27, i /IME IR AE 10—11,
$448 (241.0£14.5) mg/(m’-h); 8—27111 CO i & &
F T 10—11f17—29 (P<0.05). CH, il &4 5)T
0.20—2.79 mg/(m’-h), HI{E 49(1.38+0.31) mg/(m’-h),
9—11/ICH i & i 2 = T-7—29 (P<0.05). N,Oifi &
55 7-0.02—0.61 mg/(m’-h), $I18 4(0.24+0.04) mg/

10 67

a b

foe]
[}

#
113

Total nitrogen (mg/L)
(3] BN [*)}
&
A
Ammonia nitrogen (mg/L)

S
S

(m’-h), B K AE HITE 1026, fi/IME HILES—12,
10—26 1IN, Ol & i 3 15T 8—12F19—27 (P<0.05).
23 FEEK-SFECO,. CHyw N,OHERUHHE
ppA LIS B iy

FCO, CHyn NLOHF IR & A 145038 58 K]+
#E4T PearsonfH K70 A, &5 R ERT. P. WT. pH,
DO. TN. NH;-N. NO,-N. NOj;-NAilChlLafit§
i CO,. CHyw NL,OHFBUE R, H, COHFHE &
H5WT (7=0.36, P<0.01). T (+=0.27, P<0.05). Chl.a
(r=0.29, P<0.05). P (+=0.26, P<0.05)F1pH (r=0.25,
P<0.05)% &3 IEA X, 5NH; -N (= -0.25, P<0.05)
ERFENHE. N,OHHUEE STN (7=0.39, P<0.01)-
NO;-N (=0.25, P<0.05). NO;-N (=0.29, P<0.05)
FDO (=0.26, P<0.05)% & & IEMH K, 5WT (=
-0.34, P<0.0) 2 B #E FAHK . CHABCE 55
Al T i 2 AH OGO R (B 4).

¥ CO, CHy NLOHEAE 5 R 52 1A 3 & 1 36
A F(T. P. pH. DO. TN. NH;-N. NO;-N,
NO; -NAIChla)it {7 RDAS #t, HE P il — Al — 4
TRERE T 35.4%R2. 2% M A R 7285 8. H
H, CO /B = 5T, WT. P. pH. DO. NO;-
NAIChl.a2 IEAM 5, 5TN. NH;-NAINO;-N£ i
AH9%; CHHEBGE S 5T WT. Py pH. DO. TN,
NH;-N. NO;-N. NO;-NFIChLa2 % ; N,OHE
ACE B 5 TN NH;-NAINO;-NZ£ IE M %, 5T.
WT. P. pH. DO. NO;-NAIChLa%: fAH=(E 5),
WT (R 3 H32.2%) /2 /K~ HICO,« CHys N,O
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Tab. 4 Comparison of CO,, CH,, and N,O fluxes in different types of ponds in China
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Note: “/” indicates no relevant data in the literature
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EMISSION CHARACTERISTIC AND INFLUENCING FACTOR OF CO,, CH,,
AND N,0 FROM WATER-AIR INTERFACE OF LARGEMOUTH BASS
CULTURE POND

3

LU Hui-Xian"?, LI Shi-Qi"”, LI Min-Jing’, GUO Chao"", QIN Li-Rong"’, ZHANG Tang-Lin">",

LIU Jia-Shou" ™" and LI Wei"**
(1. Key Laboratory of Breeding Biotechnology and Sustainable Aquaculture (CAS), Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan 430072, China; 2. School of Environment, China University of Geosciences, Wuhan 430074, China; 3. University

of Chinese Academy of Sciences, Beijing 100049, China; 4. Hubei Engineering and Technology Research Center of Paddy
Field Integrated Cultivation, Wuhan 430072, China)

Abstract: Largemouth bass (Micropterus salmoides) has become one of the important species cultured in ponds across
China, yet there are few studies on greenhouse gas fluxes at the water-gas interface in largemouth bass culture ponds. In
this study, we investigated the characteristics and patterns of greenhouse gas emissions in largemouth bass culture
ponds located in Daye City, Hubei Province. The CO,, CH,, and N,O emission fluxes at the water-air interface were
measured by static box-gas chromatography from July to October 2023. Additionally, we analyzed the main influenc-
ing factors by examining changes in surface environmental factors and nutrients levels. The results showed that the
mean emission fluxes of CO,, CH,, and N,O at the water-air interface of the largemouth bass culture ponds were
(241.0x14.5), (1.38+0.31), and (0.24+0.04) mg/mz-h during the monitoring period, respectively, indicating that the
largemouth bass culture ponds are a net source of greenhouse gas emission. Pearson correlation analysis showed that
CO, emission fluxes were positively correlated with WT, T, Chl.a, P, and pH, and negatively correlated with NH}, -N.
N,O emission flux was positively correlated with TN, NO;-N, NO; -N, and DO, and negatively correlated with WT.
No significant correlation was found between CH, emission flux and environmental factors. Redundancy analysis indi-
cated that WT is the key environmental factor affecting the emission of CO,, CH,, and N,O at the water-air interface.
During the 90-day growth cycle, the 100-year global warming potential of largemouth bass aquaculture pond was
7.74x10° kg/hmz, suggesting that pond culture of largemouth bass may have the potential to promote the greenhouse
effect.

Key words: Greenhouse gases; Emission flux; Global warming potential; Largemouth bass; Pond aquaculture
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