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R, I 55 B C MR LD AR AR ARGE Hb AT 3T L, SRR ALRAKIR S CH, P AR R B = sh A £
BEAE TR,
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1.1 MR

ERFERHMRITEEERUTRERFAFRBEERRIRMARIFE (19°51'N, 110°24 E)IBEREE
MHERERIEHNEITESBER Q4°31'N, 118°03 B). BAEBHHIN ZILSRIEMIER (1973~
1987), REB A RFEHESSE, FTHRIR23.7C, X A THRIR 173C, FPHEREN 1942mm.
BEMNMTEKERE AEELHKE2IC, A A FHRR 123C, FHE 160C, FHHER
1036mm. -

BEATEANTRESTET T EARRE (GEBAE DY 3km), R ME THE, K/MEEAERA,
TRRKESVES, MTHHW. SRS EHAKER BN RILECAEYRE R ERA
120m, ER B 1.1m, HER B 60 # /100m’, FH#42 S.6cm, L REKE, BHRFRE, BFH KB
75 4, B4 10cm.,

ETABRARA TR, WS T8, SMIEREE, HESHH A BRERY 1.2m REKREEZX 1.5
B [ od, PR 2. 7cm, ME T, 5 B B¥ N HEKE R, FEERERER, BN L RILEHEE
YR, L REFTKEG, ST HF XA 10cm MHRFERY 35 B, HEFFL 60m,

LTIPAR AR H A M A F AR 98 K 5 0 T R 76 22 (BE RS 11 440 2km) . R MR 0 2h?, %
15 SRR ARAR Y £LAR AR b, 2B v B — B0, SRR BOK BB K MW TMB A A i, RERAK
BOMHEYARE, BHEETERAFBERN. KA —RmBER, B —E R —Y 10m KENE, %
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FRMNTEASEERRN Y, AREEZESFRE TR (F LR 0. ARS8 EwmIF O e
RIE A LH Imin EENERTERENKAG, AREEEE ERITD, 240 5 1ml FHES ISR
FUEUE IS Tml F oL BIZESOM 638 B AT CHIREE, &% 4 S5 S0, sy duat it
F(105C)RIEE.
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Fig.l Variation in CH, concentration of gas sample in the incubation tube with time forward
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YRR 13 CH =R RSB TR 1. AFEWEMRE, M 0~40cm -
W CH AR EKERNE MEKSZTEARRK, ERELENRANARBHZTFE
e, KEELSME Y TR HARY CH = ERE R LA R FEFEQ N, CH,
FERBD, ERAZY, CHFAENEHET AR MR, HHEKX CH= £ H
BLEE 20~ 30cm Al 30~40cm /2. BEE AR T CH = £ R HEZAEFRLEAR
FENE AR, BHEFEY 0~40cm 1WA FIHELES R E 278D,

BT 8 CH RN Z A RE 2. N CHERKETEAXRE, Wi
AFMEAZER: TMEZNEFTERIIREZNESER; EMBMEHEKSE. N
MEEANRE, 1 CH=ERELFE AENKEHRARINM > P> SPE LR, T
EFZMHFHME > AR > SMER#EE. NEETARE, S L% CH > L REREE
R E RN, PR Z T CH, =y ik i BB MEX, BRERAE 10~
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Table 1 Production rate of CH, from the soil of the mangrove forest in Hainan Province

PR BE CHi=H 5%

Rat Depth Production rate of CHa(ng/gd)
(cm) 4 ZWinter % % Spring HFSummer B FAutumn F#Mean

i 3 0~10 0.92 2.28 2.06 1.86 1.78
10~20 4.86 2.52 2.18 1.31 2.72
20~30 14.75 1.57 1.20 1.16 4.67
30~40 1.15 7.10 2.90 0.88 3.01
0~40 5.42 3.36 2.08 1.30 3.04

b 3 0~10 1.04 1.42 15.40 1.39 4.81
10~20 1.03 1.89 11.71 1.26 3.97
20~30 222 3.64 2.00 1.09 224
30~40 1.58 1.55 11.58 0.97 3.92
0~40 1.47 2.12 10.17 1.18 3.73

A 0~10 1.46 2.99 1.73 1.57 1.94
10~20 1.59 3.15 7.39 1.27 3.35
20~30 3.83 27.35 5.95 1.06 9.55
30~40 1.40 1.16 1.33 0.84 1.18
0~40 2.07 8.66 4.10 1.19 4.00

T -3 0~ 40 2.99 4.72 5.45 1.22 3.59
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Fig.2 Production rate of CH, from the soil of mangrove forest in Xiamen region
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£ 2, 7 70~ 80cm 2 80~ 90cm LEH I FA — A CH, = AR E, FMEEFTHERE
(0~ 10cm + /) MEIEZE (90~ 100cm £F) # CH = EREK. MEFTHARERN L
3% CH, = AR H1HH 11.59ng / gd.

L RIARARGE M 3 CH, = 4 R WK E , 0~ 40cm 14 CH = AR FHEX/N
BFRKE > HE > FE > LA NEHTAXRE £ FENEEZHEEREEM
CH, =4 2B/ AR R LR, (HAk % CH, " 4 £/ AMETE 10~20cm 12 (R 2). MHRE
0~40cm +3¥ CH ™A AKFE > £F > £F > FF, HEVERE/N HE LR CH,
PR FEWEZR BN LML CH S ERNEFERUBEN £F . FF EE0K
FHEHEERRBEHHR 7.1%. 20.6%. 14.6% M 21.1% (& 2).

F2 AR EEEFAMELIMCH, E X (ng/gd)
Table 2 Rate of CH, emission from the soil of mangrove forest slash and bamen shoal
WE TR PR b
Deph Mangrove slash Barren shoal .
(cm) &F '#F HZE *E FHTY £F ®#E iZE %% BHTY

Winter  Spring  Summer Autumn  Mean Winter Spring  Summer Autumn  Mean

0~10 3.81 58.83 29262  101.67 114.23 1.33 1.87 1.54 2.05 1.70
10~20 2.63 22.72 359 266.17 73.78 1.49 2.02 1.11 2.33 1.74
20~30 1.54 3.77 2.08 10.49 4.47 1.51 1.32 1.53 1.37 1.43
30~40 1.18 2.28 1.65 8.34 3.36 1.58 1.42 1.34 2.11 1.61
0~40 2.29 21.90 74.98 96.67 48.96 1.48 1.65 1.38 1.97 1.62

22 ARHKEMTIR CH 45 TMELETFHZTREHEXIH

M 1997 EHEEEMHA BN CH ER (V) 5—-&+RBUET [X. X, X. X,
X. X X, 535 K& KE (%), HHLE (%), Ca®" (%). Mg** (%). SO;™ (%). & N(%) M
Cl7/ SO, (% / %) 18 B u &M E 5B
¥RE:y = 38.8 — 0.5x, + 2.3x, + 522.4x, + 602.5x, — 220.3x, R=0.972, F = 20.7,df =6
BTy = — 168 + 1.7x, — 31.5x, — 8.2x, R=0571, F=42, df=38
ME&EREK TEITE T, XEHEHFINGRAMA L% CH, = E RN EREEKRY Ca*
>S0.” > FKE > Mgt > AHUR, BFENR, Ca’* fl Mg** FIER W, &/KEF SO~
HfEn, EITLMA LR CHA A RN EERRKAIEKE > C° /50]” > 24,
HE&KEHRIERM,Cl™ / SO, LB K.

3 it i

31 RN S KRR LR Bl B TR 0 368 INCH, P R AL

T A5 AR B X S8 9 A M S CHL 7= 3 R M R B, T 740 PRI 3 550 4 0
We 1 BEBF ST BT — 5, YRR I ATA AR Y 1 CHL 7= 2 340 31 56 M) 2.22
74545, LR T4 REAR OIS A A8 th T B BLAY 48, VON R UK AR KRR E
e CH, 7= 3% R R KRR A,
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LLMARARE He 3 CH, =438 1997 4E-F-3{E K 48.96ng / gd, 2 51 85 v A B T 4T A
B 13.64 F1 4.22 4, X UEHALLAARR 7R 10 F A 1B MR R N 7= CH A AR BOVE B,
SHEIEMISTIA L, LR A L3 CH = RK 1~4 MEBERGRI) . X—&
515 CH HEHGE B #9225 260 LATE ER4) , AT B BRI CH HEROE B (R0
HEFEER T CH 2B &K,
#£3 ORFHRMSEERM T INCH, P RM LR

Table 3 Comparison of CH, production rate between mangrove forest wetland and some other wetlands

B R TP CH A % (ng/gd) % 30k
Wetland Production rate of CHs Reference
BAFKFREHE 912~ 18408 (8]
Sapelo& $h1E L ¥ X 4224 9]
Sapelof #h A B E X 192 [9]
Bl JB 95 i U #% 1820 (7]
ElbeTa {8 & 119~223 (10]
BEUTA SRR AT 11.59
B A S RN 3.59

3.2 a#HR T CH A RNET TN

A X+ CH = AN F W RN RBUER D, BEAR B RN H AR
FAAER, Saarnio X EEFREMKEEMHR RN, 13 CH=EREKERH,
IWHX R B THKEEE TR, F0R SR8, A 7T 6R¥ R A i ™ CHE R E1E
Pk AU, {H Kelley %7 White Oak River I OVl 2 M B 0 2 M BT #1352 W7, +3 CH,
FAEREBREER)EE FANXEHTESIEYARN RS, BRATMEM 1%
SWEL ALY R, AR CH,EREE S M a7 &,

RANFED, B BHE 5 NEETAAHREBRE SO AE T/ L
B CHFARHERHRE (FRES)HTHRE L) WAREEES. MRt CH,
EENEYTANEREIEREIRAEEENEER HEAEUTHEANFE. H—F
WA ) IR WAL, XEH BN —BRERXEENES TR, BN BELRE
TERAR R M AR K, X SR R IR 5 B R AR 9 7 CH MR A——ZBE H, / CO,,
TR #E CH, B9 7= 4 5 3 = RAR 7 WA FEF I i A7 F 75 BRI 0 7= CH fERIRG R #&. o1 T4
YA KB RE AL I AR AR A0 PE PR R, BRI TAT AT — /N R B8 MEEKE 2, h TR AL
B R %, B G — MEREGR. EX - MER KR EE A 58 E AR W AR, X
BB R AR LA IBH CH AR FHAMRF K FEEZ—. ALERATAT LA E & 205
FRE Y AERIE S CHAEEMEHEEETRANSWER, BEMRANEESTRSR
RS, AR OE T EHEAR R M WER, B AN 54K —HNEES
CH = AR BHIBR, KB EER, XWHERh TREBEZEURRERL N
CH, PR 2 1 J6pk 1308 CH = RM T W RMLE/D, XREABHEHHARY,
3.3 RMARHENE T CH SR E T RELER

JB AR L CH =4 o R A AR AR S B i 08 B LAk 13 CH = AR
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iy 3.23 4%, B —#kif) 3% CH = £ R 2 I K 0% B2, B L E &
SHELMARIEH CH, =R R HER M,

REFHFRIND, SO, B+ CHM = EFMHERAY, F NN R BT
CH,E M SO, B RH Z B3t CRA KT S &, R, ERLFEF,CH,5 SO
= CHAER M SO R RME R AFE, X2 B T SO BIEE X CH, B K &
EFNF I PR _HEREAEMARR, XEEFREFRAT CHEW “EESuR
Bi”. Giani ¥ EEHERESHARGEANTRFRY, CHHEERZMA SO 1
RN, AT, AL CH AR LA R F R E N £ T EIS AT A, U
ML AR R B SO, ™ Xt CH, /™ & B35 515 W Rz, T 76 B I L0 Mok R B b 36 2R X3
WP M= CHEERARF.

R TR, ROV R RS KBEMCH A RAF ERMEANSE S, X5LE
TS KBEKBIR T AN R EERR CH A RER NSy -3, +
WA KR VT H R L R R B, BRSO R, REERE, X R BN
SREE CHENRHEZ —. MERHE LMK I 85K B3t CH, 4 1 U mist
Ri. XFTRER M T ARG RS KBOER EEREHBR= CH AU TR
WAYER, SRXAREN, ETHELSFREMEL HREKBYEEEREHRRA
BES .

ERMAMKEITRAENESER CHFE A RN EEEEWE R, RE—LTR
R, TRAYUR X R LR T P CHAE AR, B S — R RN RS S
EMRR, XEENTWAIRR THEF AV M SR, T A F4A Lt 557 CcH,
Y P RSS2 (8], B T A T AT AR O ok R B LA AL CH, P A AR 1R 1 F

THRAAETEES CHE MMM EEY Ca* Fl Mg?* B F, X BB Fxf 13
CHM P AEEBHAMNMKEH ERWER. ¥TXEHFH> CHERNERILHE, BT
RIRA R CHE LB AR AESS EHFRRE, EHRAZMIEL.
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RATE OF METHANE PRODUCTION FROM THE WETLAND OF
'MANGROVE FOREST AND THE EFFECT OF SOIL PHYSICAL
AND CHEMICAL FACTORS ON IT

Ye Yong'*® Lu Chang—yi’ Tam Nora F. Y.* Wong Yuk Shan® Lin Peng’
(1 Marine biology key laboratory of Ningbo upiversity, Ningbo, 315211)
(2 Marine Ecological Environmental Laboratory of Education Ministry, Xiamen 361005)
(3 Department of Biology of Xiamen University, Xiamen 361005)
(4 Biology and Chemistry Department of City University of Hong Kong. Hong Kong)

Summary

The mean rate of methane production from soils of Avicenmnia marina mangrove

forest at Dongzhai Harbor in Hainan Province and at Western Harbor in Xiamen were
3.59 and 11.59 ng/ gd, respectively. It was higher than that of a coastal barren shoal
(1.62ng / gd) and lower than that of a mangrove forest slash (48.96ng/ gd). The
mangrove vegetation may enhance methane production from costal wetland due to

decay of its roots. There were similar seasonal patterns of methane production rates

(warmer season’ s > colder season’s) in the two mangrove forest. By multi—factor

linear regression analysis, we concluded that soil water content, organic matter, Ca’*,

Mg’* and SO;” had great effects on methane production rates of the mangrove forest
in Hainan, while soil water content, total N and Cl~ / SOi‘ ratio had great effects
on mangrove forest in Xiamen.

Key words Avicennia marina mangrove, Soil, Methane production rate,

Physical and chemical factors



