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Effects of simulated water levels on diurnal variation in the emission of three

greenhouse gases in reed wetlands in summer
SHENG Xuancai', WU Ming"*, SHAO Xuexin', LI Changming®, LIANG Lei’, YE Xiaogqi'

1 Wetland Ecosystem Research Station of Hangzhou Bay, State Forestry Administration, Research Institute of Subtropical Forestry, Chinese Academy of
Forestry, Hangzhou 310036, China
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Abstract: Water level affects greenhouse gas fluxes in wetlands. A static chamber—gas chromatographic technique was used
to study the release of three greenhouse gases, CO,, CH,, and N,O at simulated water levels (0, 5, 10, and 20 ¢cm) of
reed wetlands in the Hangzhou Bay area. The results indicated that, 1) the CO, flux was higher at night and lower during
the day—acting as sink during daytime and source at night—with a net flux as sink of CO, irrespective of water level. CH,
was lower at night and higher during the day with a net flux as source of CO,. N,O flux was lower at night but higher during
the day, except at 0 em; 2) the CH, flux and the CO,flux increased, followed by a decrease, with increasing water level.
The water levels for the highest average fluxes were 10 em for CH, and 5 em for CO,; and 3) correlation and principal
component analysis showed that water temperature was the dominant factor for the daily variation in soil CH, and N,0O flux,
and soil temperature was the dominant factor for the daily variation in CO, flux. Meanwhile, soil pH, soil Eh, water pH,

and water Eh were all important factors for the variation in CO,flux.
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SRR 2 MR HERR 5 55— D5 1T, 7K AN 238 A 5 M 7K A A0 B9 A R AR K TS i iR = SR R A g A Y
FLRIT, & TR O B sh xR B SR s E AR L (B R W, BlanJ7 St Bl & 3 CH,
FIE T 12 K A7 80 5 G R R A T AR S WS IN h CHL HE R 8 B KA 38 o S R i R AR
B, PRI KA X 2 SR A5 i 7 B — 2R 5T
M 25 3 T T AS D e g T B2 ) D, e B B X 809 LA I 1 AR F T8 136 b 3 AR K A 1, - 1 7K T 4
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mm, H I 2038 h, o5 ¥ 244 d, 2014 4 7 H <
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2013 4F 12 J, 42 BUbT M 1 [ B X 25 08 M 0—
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FHUEF 1A TR 3 A 00 L AR 60 el Location of study area
em  PIAE 25em [ PVC Feifil @8k (TR A KA KA SEE 3em) ,4 A E] PVC FRlil ek 5L, A K
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WK, K1) pH K 8.50, 388 K 1.95%0, SC50 R HE A BHAE UM G s RAE IR = AR, #AH I B AR 30em,
1% 100cm,, THAR s B —A 3em K ARG VE R A E (AMESH 6mm, RN 4mm) | [R5 B — MR AE
R (50em ) HEHEF RN AN KA, AARFFRE R AR I — B0 (UL 2) . HABFLRAERS IR A 2014 427 A 15—
16 HF18 H 16—17 H, I 06: 00 FFUARAE , BEEIRG 4 h SRAEE—IK, A0 25 53545 30 min, B4 5 7 B R
B —ANREES , 2 55 10 min RAE—K, 30 min PR 4 DNREES . T 1Q150pH T8 Sk KR
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W, PR GEAs I 54 FID, 20 AU, Witk 30ml /min , #R
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ml/min , K #R 6 4 200°C /P HERIE R 55 C
AR N 7 T e 0 < /s W A
M e 23
Vo di 273+T
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i Excel #2f  SPSS18.0 # 4 F1 origin R AF#E1T 2 BESHRELE
’ﬁf{?ﬁ ﬂ‘fﬂ &%VF ﬁ:}‘jfﬁ , %ﬁﬁ?ﬁﬁ FH $ %77 Ze% ﬁ:H‘ﬁ , Fig.2 A mesocosm system for measurement of greenhouse gases
LSD £ B E R (p<0.05) , L4353 B Fl pearson A
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Table 1 Ramets number and shoot height of the reed plants at different water level in July and August
i 1] Time 7 A July 8 J1 August
KA Water level %X Ramets number #K7/m Plant height %X Ramets number FE#i/m plant height
Ocm 8+2.16 0.82+0.12 12+£3.77 1.10£0.07
Sem 8+2.87 0.75+0.23 13+£3.86 1.03+£0.23
10cm 7£2.58 0.83+0.32 11£1.12 1.13+0.03
20cm 9+1.5 0.83+0.19 13+£0.24 1.18+0.37
2 FERESH
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K3), % CH, M, Bk 8 H Ocm KA FBA T ITE AN, Hofth = A4~ /K 457 46 B # A 2 B CH, B UR, I HLKE %
IKBLRI IR , CH, HECE T I BEAR . A TRI KA F e HETC B sh A8 56 AR B2 BRI 14,00 S HEjik =5 0%, 02200
HERORE . XFTF CO, MR ,7 JA 8 JT VURR AN A6 B e e 30 B AR = LA, IF H R CO, 2 B IR
A, CO, RIHHORA . HIFRM A B4 10.00 248 CO, MU &, 1 | 10,00 Z245 R CO, HEL &%
1M Ocm K7 R 02:00 2 CO,HFBUE 4, 7 1 06:00 Wl md, SR B A EDK AP CO, il i R B 7
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1M Sem K7 10em KA 20em /KA FE F R B S B0 HHERCIR A | 7278 18100 22 B SO HR 2
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Fig.3 Diurnal Variation of CH,,CO, and N, O flux at different water levels
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Fig.5 Diurnal Variation of environmental factors at different water levels in August
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Hd 7 H S5em KASEEZKIE A 29.1°C , 10em /KA /K IR K 28.8°C ,20em KA FH)7K A 29.7°C ;8 H Sem
ISR KRN 25.5°C , 10em KA 27K A 25.6°C,20em KA EHIK IR N 25.8°C, 7 AF8 A AR A+
5 Eh DLEOKIRR) Eh BRI RIECH — B, Bk FORTIK AL 15800 KA Eh (AR 1 6.00
TR RS T 1535 10.00 UG XITHA FRHEE A 2.00 kB AR 2 5 PG BT, e S 8K ARk
£ pH {H¥ 20 | [ Eh (5 — A5 B W B RO A, /MBI BLFE BT 10.00 2247, e/ ME H IAE % =
0200,
222 i KIRSEREN R 5 ARRKAL CH, .CO, N,0 & AL 5

A7 CH, (CO, N, O i H Ak SR BE pH \Eh Z [AIAAH GO R ILER 2, 45145 AR K 5 AR R
KL CH, N, O i & H 2Rk 22 8] & B F A6 (P<0.05) , iS5 CO,Z [AIM K A A % (P>0.05) . +3 pH Eh
PLEKAR pH Eh XFASE KA CH, .CO, N, O il & H AR {b B R i3 (P>0.05) , 1 T 38R XA R K7 CH, |
CO, N,O il i H AR AR, Hed A 8 B X AS [RIK A CH, HECs 52 80458 i IEAH 5%, Hodi 5 Oem A1 5em
FRATAHOCHE IR B B 2 (P<0.05) s AN [FZK AL N, O i85 5 IR AL B AN B 25 (P>0.05) - 8 B X A [R] 7K A7
CO, 38 T P 2 I 25 A IEAROC , Horp 5 Sem 7KA (10 7KA . 20em 7K AH DG HEIR B ik 2 (P<0.01)

x2 HiE KEEFRBEERESAIREKE CH,.CO, . N,0 BEMELLER

Table 2 Correlation between environmental factors of soil and water and CH,,CO, N, O fluxes at different water levels

KA gt +i Kk

i 2T Water Atmospheric Soil Water j:ii% pH j:i;% Eh At K Eh
Greenhouse Level iemperature {emperaturs temperature Soil pH Soil Eh Water pH Water Eh
CH, Ocm 0.665 " 0.767 " — 0.288 -0.306 — —

Sem 0.753 " 0.596 " 0.836 " 0.332 0.175 -0.378 -0.175
10cm 0.807 * 0.44 0.907 ** 0.259 0.168 -0.131 0.386
20cm 0.749 ** 0.275 0.740 " 0.355 -0.167 -0.361 0.217
N,O0 Ocm -0.587" -0.313 — 0.207 -0.19 — —
Sem 0.759 " 0.351 0.857 " 0.466 0.292 -0.502 -0.292
10cm 0.715*" 0.144 0.713** 0.032 -0.152 0.074 0.251
20cm 0.811*" 0.167 0.669 ** 0.073 -0.29 -0.077 0.336
Co, Ocm -0.111 0.858* — 0.493 -0.542 — —
Scm -0.295 0.897 ** 0.238 0.892" 0.858 " -0.876 " -0.875"
10cm -0.114 0.931"* 0.499 0.763 " 0.742" -0.632 -0.402
20cm -0.036 0.972*" 0.625 0.536 0.639 -0.541 -0.593

# FOR L EAIE(P<0.05) 5 % % Rt i F A (P<0.01) 3 —" FR LMK K R

3 iTFig
3.1 R[EKAIF CH,.CO, N,O i@+ H 2k A

ARHFFE SRR CH, 38 i 1% H AR R B — B B AR L LA, HLX R BUA B m AR, 13X 5 4 DG A
FEAG RIS AL PR 2 DR R LR v Y e A i ek 3 A v 1) ke A2 i =Xk 32, T 8 [ D)
DMESRCR AR A 4> T3 800 32, I, i TR 8200 H e 78 7 R 1 X A& i Rl 81 RS0, Xt 2 3 3
PSR K P e = R SRS AR ST R 8 A Ocm KA T HHBEHERL 4 R R BN HERCIRES , 7% 7]
TR IPCIRASSS AR AL 2 KRB R HHCRA . OREALE CH,HEO 1, WK AR, VE 3™ A Al
Hefe CH 7)) T 24 S B K AE N RO i T CH HERCE /D | mT RE A AL, IR Ocm 7K 057 155 Bl
T CH, R e T e CIRAS . BV b B 5B A K AL ¥ R B CH, TR, 3 2 PR A Bt 2 7K A5 9
T, 7K PP At SRR R R P SR R K AR 5 A CHL 3l H AR AR Y 2 B BR824 7R v 4 v s BT I B A
HE SR AE T T BB W 48 A CO, TR T4 JEBIR S g H e . A58 ThORRI K 437 CO, il i
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Fig.6 Principal component analysis based on environmental factors of different water level
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ST, SRR AR - co i H A E RN, RIS A ST AR B AR S CH, il R
Py 5 W 2 AR ARG, U AR S I CHL 38 #1522 R 75 AR N, O JB I 52 A A [A], Oem 7K A7 F 5 N, 0
T A5 L A G TS HA K A2 R (5em , 10em ,20em /KA ) 52 532 TEAHSE | 3% & N AE Ocem 7K A7 133 N, O
TR HIERCVER 5 2K S th RS EVE ] 325 A 1R R T e e A 25055 | S Akt 5 0] 2 i
FRaES S URE COM R AR SEMEA 3, X 0] S5 RIS 5T X XU 45 1 A 56 (P48 KU 38 3.5m/s )
BECHE P ST AR R XGE R R, CO, T8 B S AR A SRR . RIS Ocm Sem KA R CH, i &
S IEADE, M5 10em 20em /KA T CH, 38 mAH MR 8 3, 3 B 4 8 IR B8 X6k R W /K sl Ak 2 /9 CHL, 3 1
A T NG O 2y \C A1 s JBT ¢ A1 /I 3= B B =i N )| 7 7 = R A ) ) 7 24 NS RIS e 47
AW TE PSS R, SO e M AR T ROK A S CH B AR SN I S A A S IR 5 A KA
CO, W 4 52 W A 2, Hi 5 Sem 10em  20em 7K AV AH Pk B 2 3 . KIES Sem ., 10em ,20em 7K v
CH, \N,O 3 fAH ¢ R Ede R, L8R 80 0 35 0 IEAH DG, 43 B JEE DRG0« I 2 7K A0 38 100 T s /A %) i B o
I, T A TSR B K T BRI A 5 17 24K AR TR R I ST ) A 3 S e A KR, A, KA 3R
FER RS2 7K HR A AT, A 46 KA v A K M IR K HR B e AR T OB B A e
AR B A AT RSP L KIS 5 em 10 em 20 em ZKAiE CO, i 2 i AH 56 R A3 51 4 0.238 0.
499 0.625(p>0.05) , £M/KIES CO, M &£ Z [B B A B B A G OE R X 58/ B R = < AGE & H 2 iF 515
S AR —3,

ARWFFEAE T R AR pH Eh 5 AR KAL CH, AT N, O 3 A S AR R 450587 i 2 R R 78 8 0 XL
FIERKAA pH Eh BEEIRA, PUT B2 3E  93 CH, R N, O 875 /NI RS 38k 20 1% 32 s pd ) i - 038
FAM pH Eh 5 AR CO, 8 FEARXTHR , X2 K pH AT LB 32 R Wi /K PR BR R £k (G SF- A5 I Eh o] LA
AR - M3 A R AR DL, IR T €O, 38 i 22 IR A G R,

4 #ig

(1) WD), B 2= AR 7K A2 CH, . CO, (N, O il & BAT BT A H AR ARAE . ARKAL CO, H 281k 18 1y
TR AR, HF RO R R R B R , HAR IR E RN CO, L ARIRIK AL CH, H 728 i & [F A3
IR e A, HARER EXRIM R CH, AU N, O 8 i BVA F /KM 5 3R B2 BRI 0 em KA R ILH
BARRE , 2K 5 em 10 em KA RBLA N,O FITE,0 cm .20 ecm KA RECA N,O B,

(2) TEAFIKAR 2 SR H AR 8 v, AR K IR 3% CH, N0 H 22k & 19 £ 5, i 480
JE S CO, H ARkl 5 1Y £ 3 H - R, £3 pH Eh KooK& pH Eh J& CO, H ALl EHNF 22—,
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