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Abstract

Wetland is an important emission source for methane (CH4), carbon dioxide (CO:), and nitrous
oxide (N:0), which is crucial to global climate change. Thus, how to decrease greenhouse gases
emissions from wetland is an important problem to study. Enclosure experiments are carried out
to study impacts of submerged aquatic plants on greenhouse gases emissions. We plant Vallisneria
natans and Myriophyllum verticillatum L. in 6 mesocosms (2 x 2 m) with different densities, i.e., 50
plants/m2, 100 plants/m2, 150 plants/m?, in a pond of Xianshan National Wetland Park. CHy4, CO.,
and N20 emission fluxes are measured in each mesocosm by the floating chambers combined with
a gas chromatogram after 15 days of replanting the submerged aquatic plants. The results indicate
that CHs emissions from the mesocosms with submerged aquatic plants decrease 56.1% - 91.9%
compared with the control group (waters without plants), and CO; emissions shift an original CO;
source into a sink, but N.O emissions have no significant change. Therefore, it is an effective strat-
egy to decrease greenhouse gases emissions by planting submerged aquatic plants in ponds, lakes
or reservoirs.
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1. 5|18

RIS KA IR E SRR N oC R &), T iR = AR R R, Ik
HE” p o FEIE R HE ) EE B2 . 7R N PR 25 K AR A A DU e A ) B S e b Bk Y )
FB[1], (RS2SR SRR A A v 2 (1) 2R OR HB 2 T H Be(CHL) & iR = SR IR (2], T REZr+ CHy [
T 2 RSVEFAAE 100 FI E) UL & — 5 ABR(COL) I 25 £, FirbL, 723 T v A B 4 7K A A )
HME DL B PR AGHR 2 AR AR U9 .

VOKKEY) 2 A Tl A AKEESEAFZRANE A, B H B A B WK AR F i 52 2150
H, IHRRITZN 3] Ak, UK EA B = AR A e, —J5m, BT HOGEER,
W CO, [ E BRI TR AN, Ty —TJ71H, DUKHEYIMAZAEE. M SRS T8 1 ST o
PR BB, X R e S A TR AR IR SR S AN LR SR IR AR A7 (4], B CHy FOHE ARSEEG DA B
(Vallisneria natans) VK BB (Myriophyllum verticillatum LYNB), B FCUT/KE YR = S RHE B A 520 .

2. B EFE
2.1. iR

Al SRR A AL D5 . W, IR =S4, AL T Wi N T K e B 22 1 a3, & Tl
FIRX SHE L R X AZ e, s Ah A ey 22 XU R IX, SRR 13.9°C, S %K & 1309 mm [5].

S b a5 AT Al R A FE Y, Al Lo B PR AR — AN IE Y, AR 1000 m?, AKARVER, BE LR
75, KB TV IK, WbsE N —udE A & B R KB 32 (Trapa incisa var. sieb.).
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2.2. EHIP R S L

R RV, natans)FIINE M. verticillatum LTG5 T HI WP AEY/E N sLigmrRl, B A4 5
F2(T. incisa)RFFHHAEY), SUUKEYIRSE FHT HE . AW B RS HESE, RGN A 2 x 2 m,
R 200 )R SRR A ] 4 ANACHE, SIS R IR A F R VR B A, BROR N AN KR AR ELRE E . — i 6 4
FEl b, AHEEEE 2 m DL ko 7EH A 3 ANEIRG A BV, natans), 539135251004 200 #k. 400 #&. 600
PRI B (V. natans); £ 5345 3 /> B g HH .40 501 35 ST R 200 4% 400 #£ . 600 #RINE (M. verticillatum L.),
LSO 7 R 25 BE 2350 R 50 BR/m?, 100 FR/m?, 150 BR/m?. fEREIRGB AN, 3EB IO 56 A0 /K 1 xt i
H, URAMENE R — B2 m 0 KIS R R A (e R H o {8 P T P TR AR R % Ak 3L L I 5kt R
KCl: #0050 #/m*; KC2: 74100 Hk/m*; KC3: #4150 Hk/m*; HW1: JUEH 50 Hk/m*; HW2: I
100 #R/m*; HW3: JURHE 150 H/m?; YL: BF3%; WHIE. ERS AN S 55K .

2.3. FHERTESEEENR

Ao FH 0 2 U AR - SOAH £ BV 00 5 i 25 AR (CO,, CHy, NoO) R B o V7 AR A A E 25 o3 A G FR) S M M A 2
B IR K HI R, AT 0.13 m®, 7 0.35 m, AEARAMIUIEE - —ANKCER . K77 A0 R A KA (1 LB
KT LA 4 0.22 m G AR TTNIK P DLERREFE 44 P9 IR0 2 3, AR I T A — R 29 2 KK IRk
BOMERN 6 mm, WM 4 mm), BRRAE I, T ORFEFER N A0 S8 — 20 B8 — AR AR (50 em
KOEBRRIN R, 3545 2 MFERENES . 762018 4F 6 [ 14 HRSIEMIMN L4 RESAMETT IR
B, WEEMTTEN: 1521 min B, 4FRI7ERTE 0, 7, 14, 21 min i, JLl4E 4 GSHE.

WA ST RS =, K 1 ml ASREE BRI A A S0 B 1R I #45 (FID) ) UM € 53 2 (A gilent
7890A, L AT, EEDIMEREH R COyw CH IR, A B TSI % WECD W52 £ 5 i
N,O ¥RBE . FEAEIRRE . HERE SR 28 B0UR L 73 A4 704 25, 200°C, ESHEREUKE N 2 m, HEN
3.2 mm ] 80~100 H Porpak. Q HHAMRAF B UA, HAMN)MIEA 25 mi/min, FRA(H) FEIA (T A)
PIFLE 5398 40 F1 400 ml/min, HEFFEFE AR 10 ANFE G 2 —3Xh5<(CO,: 440 ppm, CHy: 1.77 ppm,
N,O: 0.304 ppm) AT R HE . AR A B E bR e & oo gt

T 2 A R A (1) [6]:

o de 27315

dt 273.15+T
(1), F 24 CHy CO, B N,O Sl p AFRHEAREL F(20°C, 1 atm) i 5 A )25 FE(CH,: 0.714 kg/m’; COy:
1.977 kg/m’; N,O: 1.962 kg/m®); H /KT 54 1R FE(0.22 m); de/de Sy Br s 18] P A 4 P T s S AR
M IE R, 1F 4 DREARIZMERIE P, B > 0.9 B IBLAZREE .

24. G55

558 Hl Kolmogorov-Smirnov J|Wr 8- FilBE i = A HFBOE & 2 S 77 & IES0Ai, WRAR S, 1
A5 P55 bR UG A A L 2 IS0 A, SRR AR S0 ANOVA (—4E75 7273 H) Al Tukey HSD #3677 4 EE
BEIT/KAE W Rl B i = AR HE N 22 57 2 75 I8 31X 25 22 57 /KT (p < 0.05)

3. &R
3.1.CH, BE
CH, HE0E & 5 [ Bg P UK R 25 v B 2 R 76 6 ANEIRRSR T, KC2 (52X 100 #k/m?) i

(M
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Figure 1. CH4 emissions from the mesocosms with submerged
plants, and control groups
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Figure 2. CO, emissions from the mesocosms with submerged

plants, and control groups
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He WA ERBEC, KC2), FEiEHW3 JUZHE 150 Hk/m®) CO, WIGE & & 2w TINE WM. verticillatum L.)
I EHAEREWL. HW2; & 2), BRESME B2 56 0K RS 55 /K AL CO, HERuE & 75 7
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Figure 3. N,O emissions from the mesocosms with submerged
plants, and control groups

E 3. ERAER. IREESAIER E RN = Fad AR
AUTRHAMEE

FEI B BTG AL B O IR NL,O S E B 2 WMWCIRES, S5V, natans)¥) 3 ANEIRE N,O WfiGE &N
—0.012~—0.032 mg N, O m >h™", ZRAREE; JEEEK 3 ADFEEEH HW2 17 N,O W IHE & 5 K (-0.058 mg
N Om?h"), BE&ETHAWAEFBHEHWI, HW3), T ERREAAT#E-0.016 mg N;,Om >h'; 5] 3).
4. Wig

VORI CH, AT REAE T EUEIRG 5 5V, natans) IR E(M. verticillatum L.) CH, HEBOEE T
Rt B2 R A . ORI AT DO H b S A B AR (AR 2507, UK CH, W AE I 08 & T HE /KA
[7]o Heilman I Carlton (2001) & BLUT/AKAE YO F25. MR 22 K 8 22 A A IR A L CHL RS, —
TN B (M. exalbescens) A RGN CHy, IR CHy, I ZEGRAENH CH A0 5, AR
P CHy, T IA] CH, HEBCE RE K, X R HYUKEYHR CH, B8 145 1 F e S8 A 1 Bz 18]
A SEBG I B P ) CH, HEBGHE 25 % HRAH EL R IR T 56.1%~91.9%, 1R AT RESE I35 A2 UK R 25 Je - B f HR
Fe S B A CHY /N T T 8. 3935 P (1) CH, FlFCE & A T X BRI (1] 1), 308 R 0 R e A TR
Ak CHy BE TR T UUKAEY)

IKKR(Spirogyra spp. )X KA CHy HEBCH & AN R B, A 7K R 78 a5 X3k CH, FlFicE & & T 6K i
B X3, AR b SRt 1 S0 2 RRIR, $2 % CH, P~ 2E[9]. KRS TRSF 20REESR, 5
B OJNREEAF, HE e e U TR KR B R A K.

B T8V, natans) IWEFM. verticillatum L)FIY6E1ER SEERA K CO, 2RKCIKRE, H2H
K 4/ ) BT S5 K T RGBT 2 CO, HE(E 2). BF3E[ CO, HEBOIR 1T 8 /2 B TP AE AU CO, T
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