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W H BT 2015-09-06
FHAEWH . BEZMHE2=PRIH (2012-R10)

NERS

1000-2421(2016)03-0066-06

1 BRI

T 53 M #E O
IR B2 1 9 1 437 F AR 48 114°40" ~113°10", db 25
28°30'~29°40", MK 30~50 m, B H WA M REXR
SR b AN BE DN T b AR A 2H i, T AR 24 2 638
ke ® G rPORS B 1 8 U0 M L K T T AL M T AR
252 000 km® , J& T # R oty 28 KU M XL A
REF B 1 250~1 380 mm, AR PR LY 17.0 C, 4
AR K AR 2

1] JE 1891 26 b A A R AT 3 Sl K AR A AL R AR
B I AR 3 P AL, KR R 32 0 A AR T
AL B 5 AR BUK, BEON I E (Vallisneria spir-
alis community) BE ¥ (Hydrilla verticillata) %
% (Trapa incise var.quadricaudata) , 77 I iR 7 3%
(Potamogeton malaianus Miq) BEV% ., B A T
B3 AT AR M F T 30 A A R M B, B AR TR 4t K
B T8 T 271 R W K Y R AR e HAC R A T AR B
FEAE P (Phragmites communis) B3k (Triar-
rhena lutarioriparia) M & % (Carex tristachya) ,
TR ARARAB B 32 B3 A 78 ¥E Uk v Mo 58 TR Ay 6 7 AR
KANHAETCRUK . IR ARMAE YL LA (Prerocarya

stenoptera) . Ml (Salex matsudana ), )l = 5 #)
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(Salex triandroides) F 17 # (Populus tomentosa
Carr) %, Hrp, B J& 1999 4 A7 p 78 I B &
180 v 1 JE 8 AR A T AR IS Y
12 WHRFE

D IR ARMAE A Y. T AR A= ) 7 0
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TEE R R A A E S KR TR AR AR A
o BT B R AR AR AR T B ST AR HE R A
Ay S DA PR (R AR AR ) | (a1 D7 7 L e Ak
SR AR T A

2) HENE A YR . R AR 28 B F AR B BE AL
WE3MNKRANK 2 mX2 m B/NEED B NRE B
A KA TP 28 B A AR A A 2 52 ) L R A B OaR
FE/INEETT N I AT AR 32 AR AR B L 0 b b R o R
BRI G R SR A 3 AN /INRE DT N
R ity TR 3 ARE 2 BT RE i B T EAR N TE 85 CCHEIE T
B ZAE TR FEOR 3 AN /NRETT Y S 2 B AR B
R

AEW T AL A YR RIS PR R e
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Te AR PRA ARG 5 1 S % 5K /N 4 505 1 BF 5%
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HF AL R Y5 ) B ok 0,842 TS A0 AR A
SeE
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A A= i 1 0 5 5 R DA 5 A ) o T AH )

D FEARR TN IRAFEREEE T ). T AR
A IR AE 2010 AE AW &, 5 2005 4 6] —
Pobe s A= Py i 2 2% FEBR LA PR I AE ok i . /i
T ME B KA BB AR A 2 BE AR A T A AL TR 5
2 AEFLEORT T & B DARE DNAE B L K A R B A 7
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5)REW) AT ML AR W E . FH R TR VAR B R
SR AN B I A R A BILRR o, B R A
JE 5 WIS WO A hy e 0 e 45 28

6) 15 CO, 1 CH, HEplH e . R H#HE
I E 3 CO, A CH, HERGE . 2> e
TeARM . FN KA R 2 e A 4. B A
EVP L TFAQOI04E 2 A E 12 A)&K%#FE 1 IR
PEAT R (K 2 h/W% 8 3 h /%0 . 54K
[ HFEAT SR AR 100 mL ARBE S . 78 5556 55 el 3¢
J&i B9 HP5890 11 B S AH 0,33 43 BT 4 43 7 B i A4
1) CH, Fl CO, ¥k (3% 12648055 HP25 mm &
MEM) . CO, I CH, R B F P I 25 Il
K 28 96, 5 R 200 °C)H, Ny Hy F128 400 3 R 25
SR B BE A W 43 5 R 30.30,40 mL/min,
P BE Y 4 A B [ I 1 28 2 1 [ 051 23 #r 45 o A A
CHE R, SR HE G R S

F=Am/(AAt)=p « VAc/(AA)=p hAc/At

A, F AR &, mg/(m” « h) s Am fl Ac
G3 R Ae B RPN SR BE A AR T B () FNR A L
WRE 0 WL ERE NIRRT E, g/cm®; VA,
h 3 ) 26 7% A AR Cem®) L JE AR Cem®) FIAS 75
(em), HI TM624 AU #5080 IR B2 3T 78 45 R A
A A8 A6 AR VHLF 5 em B SRR B, MR IR
LU R R 0.5 °C LB R R 0.1 C,

T REY ¥ A 7 T e W R R G A R D00t
B WA B R R DL A UGB

Cy=C M, +C;M,+C;M;+C,M,) XA

A, Cy HEEEB St/ (hm? « 2);C,.C,,
CyCy oyl A & BN A& KT g e
Yy £ A B84 A ) i (L4 ML R 7% 0 R FEARD 1
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Az KR A 7R D) OB R A 7 T R A
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Ngp=M—N—F
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AR HA T BT E A WL CO, . EBREMR R
R i, DRI, 7 3 3 9 A AR IR I8 B Tk
Ak DS ) 36 2 - SR C O, U 25 4R 2R IO % 35
5. P IR BN M HEH A0 IR 52 CO,
He il L A B 30200k AR AR IEIR L AT 7000k A
TS Y R A ) B S TR . B VR
A AR T I R B 3 o AL S CO., HE ik T
PL70% 5 CH, A9 HERRR 2 A,
1.3 HELIE

JirF B s & Excel #8140 B 5, SPSS 13.0
BAE AT G4 A SR L ORLIR 05 22 43 i (two-way
ANOVA) HLH R J5 22 43 BT (one-way ANOVA) il
Duncan's ¥z 3% 2 5[0 2 5 .

2 #REHMW
21 FRERXHESRESET N

M 1 0] LIFE H, 2010 41 B 50 18 L 55 MA LoK
M T AR B A 7 143 5k 18.51.5.91 Fl115.85
t/Chm® « a), FOAFEHH R IG5 AR

ST 39.47 Y0 K AEAR B Ol 31.88 %0 . ¥R T AR AR
9% (23.26 %),
22 AEAHEBEERBVESRFESEHRE

M 2 AT LLFE L 2010 4F I BE 1) 10 M 5 A L K
A T AR R A [ Wk = 43 Ol 8.22.7.04,2.74
t/Chm’ « &), i 2 CO, #4358 30.17,10.03 I
25.83 t/(hm® « a), B A P ¥ [ A it e =i - 53
BT AP B RN K AR RSB 1.17.3.00 £, EEEHL
Yo FeATE A ) B R
23 B+ EmHEE

D+ 58 CO, .CH, Heplt s MHE . MK 3
ATLLE e AR MR B 3 CO, HEBGE R B & T
FOMEE K AER . MR, FOME B 3 CH, HE
WO A K, N 482 mg/(m? « ), Hik &K A
B, 425 mg/(m® o &), FF AR ML B AK. R 72
mg/(m’ « d), M 3 Al LLFE H, F5 A b g + 5
AEHER CO, o 43 ) 2 B M AE L K AE A Y 1.89
£ 15.60 f5 . AH I, BB L /K A A8 1 1 18 4 HE
it CH, 43 5 & T A MABE DL 6.52 F5F1 5.74 %,

R1 AEAERLBESRERETN
Table 1 Net productivity of different types of plants t/(hm? « a)
e o S:U o R A A3 AR 36 b 1% HiZEY) &1t
HH Type Above ground Under ground Understory vegetation Litterfall Total
MBS Herb 8.19 5.34 / 4.98 18.51
KA KB Aquatic 2.87 1.39 / 1.65 5.91
Tr RMA B Arbor forest 8.53 2.78 2.19 2.35 15.85
F2 FAAEBELVESRE2EEHRE
Table 2 The absorb CO, amount by the net productivity of different types of plants t/(hm? « a)

R I b B FHE B CO, 7t

- H4 b w4 i A1
2 A Type b L b oy Understory f”%% it Converted into
Above ground Under ground . Litterfall Total .
vegetation the amount of CO;
HAEHE Herb 3.64 2.37 / 2.21 8.22 30.17
KAAEBE Aquatic 1.28 0.73 / 0.73 2.74 10.03
e AR MM BE Arbor forest 3.79 1.24 0.97 1.04 7.04 25.83
3 HEWRMLTIE CH 1 CO.MHME
Table 3 CH, and CO; emission amount from soil of Dongting Lake
CO» fhHGEA/  CO» HElh/ A Ci/  CHy HiER/  CH. #hich/ il c i/ ey
KR (mg/(m? + ) (t/(hm? +2)  (t/(hm? + @) (mg/(m® +d))  (t/(hm? +2))  (t/Chm? + a)) (t/<'h‘“‘j”‘ »
Type Discharge Account of Converted into Discharge Account of Converted into ' Tm | a
ta
rate of CO» discharged CO; the amount of C rate of CH, discharged CH;  the amount of C ota
LW NE:
R A 1517 5.54 1.50 482 1.76 1.31 2.81
Herb
] .
kﬁi*ﬁ@)’i 183 0.67 0.18 425 1.55 1.16 1.34
Aquatic
TRAM AL 2 864 10.45 2.80 72 0.27 0.18 2.98

Arbor forest
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2) FIERRHE AR . N 3 AT LI HY L Ab T Ak
P Bl Ut K W B 1Y N R W - SRR HE R R 2. 81
t/Chm? « &), H i BL CO, B B HE A N 1. 50
t/(hm* »a), DL CH, JE & #HE W & 1. 31
t/Chm® = &), 43 5l o5 FE N AE B 4 58 Al HE kS Y
53.38%0.46.62% . A BLIK 0 7K Az R Bl A 1 HE
M 1.34 t/(hm” « 2) , HipF 88.55% L CH, JE
KB 11.45% LA CO, TE R B, ToBUK TR A bR
R 4 B HE i M 2,98 t/(hm® » a),6.04% LA
CH, BB, 93.96 W UL CO, I B, k4
S, TORUK 1 M Tk v i HE B Bl SR LA CO,
FLWAERUKIBH L CH, 8 E, TR CH,
1 CO, HEif & ke T+ 4 SR K5 28 1k

2.36 Y(hm" + a)

YR (HER)

Litter lay er (soil layer)

6.02 /(hm"® * a)

2.21 Y(hm® - a)

ARAS T L 0 b R I sk i [) B 37 b YT b 1 A )
A FEKERS L, — 2R b FAEYEZ, ]
W L, + A HLT L 2, A5 BT 40 A R I Tk
W Z; TIRKEIREARR, HHE RSB A, £
BT LT 53 A 1) 3 238 55 7 A 1) B i R SRS —FE
24 AEEEHEEBESREFEHHREENHEFEIR

DR R A ES R mE . nE 1T
7R 52010 45 B2 WS b N S R G MR K AR
FE B )2 T AP 4 )2 11 B i =2 23 310 R 6.02.2.01,
6.00 t/(hm? « a), F A KA R T A ARAE B 19 A SE
Yy J2 0k 5 o )0 2.21.,0.73.1.04 t/(hm® « a), B
I KA TR AR 04 AR T 1 R ik 3 53
& 2.36.,1.29.2.14 t/(hm® « a),

A CFOMBERE AT RGBT

Herb vegetation ecosystem carbon cycle

2740 (hm’ - a)

a)

EEEE

Living vegelationlayer

YR

Vegetable layer

2,01 /(hm’ -+ a)

1.2 V(hm® +

10.73 V(hm’ - a)

YR (LHEE)

Litterlayer (soillayer)

Bk A AR AE 7S REMRAE R

Aquatic vegetation ecosystem carbon cycle

B 1

Fig.1
DRI AR RGN WAEH . HE 1A
AT IR B WA 3 b A A S R B R I
JZHIBR RN 8.23 t/(hm® « a) (A LB 17 KRS
R Bl 1, 2 DR kg A BIF 5 W A7 o FH ¥ A 7 D A R L
SRR B A B CH IR0 ke, T D,
Hrf,6.02 t/(hm” » &) (8K E A7 TG 2 . 2.21
t/Chm® « a) BB 5 ] A 498 19 Ak O it (il 35 2 4 38
YRR Y 56 A5 2 MR B 3% 2 + B8 ok PR 1) o 1
B PRI A IS8R E B AF 7 AE 1 20 AR A BE ) R
Wy e A A AR A 16 - SRR ) 5 482 e - HE I )
KA BRI H 2.36 t/(hm? « &) GBI AR
- I 8 il 3 ko PR Sy A BFF 9 WA ik o o A 7 ) A
B IR R AR SRR e i BIUL TR R

2.14 t/(hm® + a)

KL=
Atmosphere

7,04 t/(hm’ * a)

TEEHE

Living vegetationlayer

e 6.00 t/(hm” * a)

Vegetable layer
ll .04 t/(hm" - a)

WALHIE (=)

Litter layer (soil layer)

CoTFACMAR A 76 FR BEBR T ER

Arbor forest vegetation ecosystem carbon cycle

AEEHEBESRENRIER

Different vegetation types of ecosystem carbon cycle

B I 2 e, T R, B AR A S R 48 N K IR
i 5.87 t/(hm® « a), KAEMHEE R G RN
IR B BRI R 2.74 ¢/(hm® « a), Hd, 2,01
t/(hm?® « a) BY % & % 7 T 05 #8 #% J2, 0. 73
t/Chm® « a) BBk i ) 58 09 ik it i, 18208 i 1
SN ] KA BRI I 5 1.29 ¢/ (hm” » &) K
AR AR S RGN R Rk 1.45 ¢/ Chm® « a)
(B 1B) . TR AR B A= 2 52 48 KA ) 48 8% )2 ) ik
Wi A 7.04 t/(hm® « a), HH1,6.00 t/(hm® « ) Y
BB AE TS A B2 . 1.04 t/ Chm? « &) FORR & 1] 1 4
PRI YL et - 9 )23 3 Aok A P R ] R ) R i Ut
HoR 2.14 t/(hm® » a) KA A RGN KTG
WA 4.90 t/(hm? « a) (] 10,
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Carbon cycling in three vegetation ecosystems in Dongting Lake wetland

YU Rong'

XIANG Wenhua'*?

1.College of Life Science and Technology ,Central South University of
Forestry and Technology ,Changsha 410004 ,China ;
2.National Engineering Laboratory for Applied Technology of Forestry &
Ecology in South China ,Changsha 410004 ,China
Abstract The plant biomass,soil CO, and CH, emission rates of wetland were determined and used
to analyze the carbon cycling between the atmosphere, plants and soil of three wetland plants ecosystems
in Dongting Lake.The results showed that the air traffic flow vegetation carbon of herbs, trees and aquat-
ic plant systems was 6.02,6.00 and 2.01 t/(hm?® * a).The plant layer carbon flux to the soil was 2.21,
1.04 and 0.73 t/(hm? « a).The soil carbon flux to the atmosphere was 2.36,2.14 and 1.29 t/(hm?® « a).
There was carbon sink function in the carbon cycle in the atmospheric, vegetation and soil subsystem of
three kinds vegetation ecosystem,which the net system productivity was in the order of the herbs (5.87
t/(hm?® « a)) >tree plant (4.90 t/(hm?” « a)) >aquatic systems (1.45 t/(hm?® * a)).The content of this
study only involved with the carbon cycle of wetland vegetation systems atmosphere, plants,soil between
and did not involve with wetland hydrological geochemical processes in the carbon cycle. The comprehen-
sive analysis of effects of the carbon cycle wetland system of the entire process,wetlands hydrogeochemi-
cal process on wetland carbon cycle should be the focus of further studies.
Keywords carbon flux; Dongting Lake wetland; herb vegetation; aquatic vegetation; arbor forest
vegetation; net productivity; net fixed carbon

(FriEm#E. L g)





