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Spatial differentiation law of carbon and nitrogen storage along the environmental
gradient of Yuanchi lakeshore wetland ecosystems in
Changbai Mountain of northeastern China

Sun Zigi Mu Changcheng Wang Ting Li Meilin Wang Wenjing
(Center for Ecological Research, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: [Objective] Exploring the spatial differentiation and formation mechanism of carbon and
nitrogen storage in wetland ecosystem along the lakeshore to the highlands will help to reduce the
uncertainty of wetland carbon storage estimation. [Method] The ecosystem carbon and nitrogen storage

(vegetation and soil), and related environmental factors (water level, water level fluctuation amplitude, soil
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organic matter, total nitrogen and total phosphorus, etc.) of six plant communities (L-Phragmites australis
swamp, C-tussock swamp, D-Ledum palustre swamp, LN-Larix olgensis-Sphagnum magellanicum swamp,
LX-Larix olgensis-moss swamp and LT-Larix olgensis-Carex schmidtii swamp) distributing along the
lakeshore to the highland environmental gradient were simultaneously determined by relative growth
equation and carbon/nitrogen analyzer method, to reveal its spatial differentiation law and its formation
mechanism. [Result] (1) The carbon and nitrogen storage (2.17-69.98 t/ha and 0.058—0.940 t/ha) of the
vegetation increased progressively along the environmental gradient from lakeshore to upland (LT = LX >
LN > D > C > L), in which the dominant vegetation layer accounted for main position (73.72%—93.37% and
71.57%—85.24%). (2) The soil carbon and nitrogen storage (67.45-243.21 t/ha and 2.44—13.53 t/ha)
decreased along the environmental gradient in a step-by-step manner (L > C > D = LN > LX = LT), there
were three types of vertical spatial differentiation of carbon stock: first constant and then decreasing (L), first
increasing and then decreasing (C, D and LN), and decreasing (LX and LT), and those of nitrogen storage
were basically the same as that of carbon stock (only C and LX were slightly different). (3) The carbon and
nitrogen storage (122.20—245.38 t/ha and 3.31—13.58 t/ha) of the ecosystem decreased first and then steadily
or decreased in a step-by-step manner along the environmental gradient, respectively, the proportion of
carbon and nitrogen in soil decreased (50.27%—99.11% and 73.48%—99.57%), but that of vegetation
increased (0.89%—49.73% and 0.43%—26.52%). (4) The carbon storage of ecosystems at the lower, middle
and upper habitats of the water environmental gradient from lakeshore to upland was promoted by water
level, restrained by water level and restrained by water level fluctuation amplitude in turn, while the nitrogen
storage was promoted by water level, restrained by water level fluctuation amplitude and promoted by soil
total nitrogen in the corresponding habitat. [Conclusion] The carbon and nitrogen storage of wetland
ecosystem in lakeshore of Yuanchi Lake has obvious spatial differentiation law along the water
environmental gradient from lakeshore to upland, and its formation mechanism is that the water level
gradient and distribution of vegetation types caused by microtopography determine the carbon and nitrogen
storage capacity of each marsh type. Therefore, accurate determination of carbon and nitrogen storage of
each marsh type in the lakeshore zone will help to reduce the uncertainty of carbon and nitrogen storage
estimation at catchment scale.
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Tab. 1 Stand characteristics of three forest wetland types along lakeshore in Yuanchi, Changbai Mountain
A A 19 e W AR/ (m? hm ™) Rl B /(Fk-hm™) 4%y
Wetland type Tree species Basal area/(m*-ha™") Mean DBH/cm Density/(plant-ha™) DBH range/cm
LN TWHS Larix olgensis 14.90 9.25 1933 4~18
LX KA Larix olgensis 26.28 11.08 2094 4~26
LT IR Larix olgensis 22.75 12.59 1522 4~26

VE: LN FA YR ik BE VA LX I PABESTE 3 LTI M A B BHEE . T [F. Notes: LN, Larix olgensis-Sphagnum magellanicum swamp; LX, Larix
olgensis-moss swamp; LT, Larix olgensis-Carex schmidtii swamp. The same below.
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Tab. 2 Soil physical and chemical properties of six wetland types along lakeshore in Yuanchi, Changbai Mountain
T K w IKBLBARSE B L HHLI ot e
Wetland type Water level/em ater 1ev§3l fluctuation Soil ] Organic . ' Total . Total .
amplitude/cm temperature/ C matter/(g-kg ) nitrogen/(g-kg ')  phosphorus/(g-kg )

L 13.50 £ 1.94A 31.50+ 1.00D 6.35+ 0.25A 302.11 £22.13A 10.33 £ 0.49A 0.44+0.01B
3.13+1.82B 28.83+ 0.57D 6.10 £ 0.14A 263.94 + 8.68B 10.00 + 0.37A 0.49 £ 0.06B

D —18.67 £ 1.53C 45.33 £4.37BC 4.24+0.11B 228.34 + 14.46C 5.24+0.26B 0.61 £ 0.10A

LN —32.80+2.73D 42.63 £2.97C 3.94+0.26C 208.65 + 14.42C 493 +£0.97B 0.41+0.03B

LX —58.67 £ 1.52E 60.17 £ 5.11A 3.92+0.06C 47.78 £ 5.89D 1.00 + 0.08C 0.18 £0.04C

LT —69.33 + 1.39F 48.33+£5.61B 3.96 + 0.09BC 55.81 +4.65D 1.17 £ 0.14C 0.21 £0.02C

W R EE A + AREZE; L 36 CRAEES; DAL R R . AFKE T RERR AN MR 2 7 22 57 5 3% (P < 0.05) . A Notes

data in the table are mean + SD. L, Phragmites australis swamp; C, tussock swamp; D, Ledum palustre swamp. Different capital letters mean significant

difference among different wetland types (P < 0.05). The same below.
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Fig. 1 Water level changes of six wetland types along lakeshore in
Yuanchi, Changbai Mountain
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Tab.3 Vegetation carbon and nitrogen storage of six wetland types along the environmental gradient from lakeshore to
upland in Yuanchi, Changbai Mountain
Ei=tan =208 1R Wetland type
Index Layer L C D LN LX LT
T*AKJZ Tree layer 71.49 £28.71B 135.28 £+ 14.98A 141.72 £ 13.01A
. 5 H#EARJZ Shrub layer 11.41 £ 2.00A 458 £ 1.61B 396+ 1.17B 4.08 + 1.46B
%i?ni/s(/(ttkilr;l)) B JZ Herb layer 4.14 £ 0.35A 5.57+087A  2.35+0.44B 3.46+0.97B 3.40+0.57B 3.28 £ 0.50B
&Y Z Litter layrt  1.09 +0.27C 1.62 £ 0.54B 1.71 £ 0.53B 2.89 £ 0.60A 2.61 £0.59A 298 +0.57A
T Vegetation 524+039E  7.18+0.08D 1547+ 142C 8242+ 12.53B 14524+ 14.04A 152.05+ 13.67A
F*AJZ Tree layer 46237+4.16B  472.64+7.78AB 479.51 = 0.81A

fif & & Carbon
content/(g-kg ")

#EAZ Shrub layer
LA )Z Herb layer
JA7EY))Z Litter layer
T Vegetation
T*ARJZ Tree layer
#EAJZ Shrubd layer

421.34+£3.00C 422.80 +5.84C
377.07+6.32B 403.13 + 8.41B
399.20+1.83D 412.97+6.92C

et R/ (t-hm ™)
Carbon storage/  FLAJZ Herb layer 1.75+£0.14B 2.36 £0.38A
. -1 IS yaa .
(tha™) JYEYIE Litter layer  0.41+0.06C  0.64+0.19B
HI# Vegetation 2.17+0.16E 3.00 + 0.04D
T*ARJZ Tree layer
Wefir ST RC L #EAZ Shrub layer
Carbon storage e
allocation/% A )Z Herb layer 81.03+1.08 78.51 £ 4.44
V& Y)Z Litter layer  18.97 + 1.08 21.49 £ 4.44
TR JE Tree layer
AoE H#EAJZ Shrub layer
Nitrogen content/ % 4%/Z Herb layer 9.71+0.38BC  13.62 + 0.09A
. -1 v e .
(gkg™) R Litter layer  12.62+0.89B 1578 + 1.29A
HiH% Vegetation 11.16 £0.26B  14.70 £ 0.67A
T*ARJZE Tree layer
B/t hm™) H#EARJZ Shrub layer
Nitrogen storage/ %42 Herb layer 0.044+0.01B  0.081 £0.01A
. -1 » e .
(tha™) VETEYIE Litter layer  0.014+0.01C  0.025+ 0.01B
HIH% Vegetation 0.058£0.01E  0.107 £ 0.00D
T*ARJZ Tree layer
=A™
%‘fﬁiﬁj AELL #EAZ Shrub layer
Nitrogen storage
allocation/% HIAJZ Herb layer 76.01 £0.86  76.26+6.20
JHV&Y)JZ Litter layer  23.99+0.86  23.74 £ 6.20

476.97 £ 5.59A
465.55 + 15.65A
461.55+ 11.49A

477.18 £ 6.10A
455.63 + 6.48AB
448.95 £ 16.30A

466.81 = 6.65AB
45746 £ 13.17A
461.56 = 34.09A

463.56 £ 7.04B
445.52 £8.19B
411.41£37.01B

468.02+0.19A 461.03 +3.31AB 464.62+7.73A  450.00 + 8.52B
3292+ 7.73B 62.22 £ 6.75A 65.35+£5.95A
5.40 £ 0.87A 2.35+1.01B 1.86 £ 0.55B 1.92+0.70B
1.11+0.16C 1.74 £0.84B 1.56 £ 0.28BC 1.48 £0.24BC
0.79+£0.22B 1.33 £0.09A 1.20+£0.31A 1.23 £ 0.30A
7.30+0.62C 38.34+£5.92B 66.85 £2.37A 69.98 £ 7.63A
85.10+7.61 93.00 £ 1.27 93.37+£0.20
73.72 £5.49 6.53+3.91 2.83+£0.65 2.74 +£0.27
1533 £3.42 4.85+3.18 2.37 +£0.60 2.10+£0.20
10.95+£2.09 3.52+£0.59 1.80£0.13 1.78 £ 0.45
11.12+£ 0.47A 12.07 £ 0.26A 11.95+£0.76A
12.63 £0.35B 14.33 £ 1.69B 17.60 £ 2.28A 15.55+0.58AB
7.83+£0.28C 11.14+£2.55B 15.03 £ 1.37A 14.44 £ 0.46A
17.52 +5.15A 10.84 £ 1.12B 10.73 £ 1.62B 13.72 + 1.87AB
12.66 + 1.57B 11.86 +£0.83B 13.86 £ 1.23AB  13.91 £ 0.46AB
0.340£0.093B  0.735+0.09A 0.802 £ 0.10A
0.121 £0.02A  0.052+0.02B 0.053 £ 0.02B 0.050 £ 0.02B
0.018 £0.00C 0.044 £ 0.02B 0.049 + 0.01B 0.047+£0.01B
0.030+0.01B 0.032 £ 0.00B 0.028 £0.01B 0.041 £0.01A
0.169 £0.01C 0.467 £ 0.06B 0.865 + 0.08A 0.940 £0.11A
71.75+£12.28 84.80 +£2.51 8524+ 1.34
71.57+4.72 11.43£5.30 6.19+1.44 531+£0.28
10.59 £2.00 9.95+5.93 5.73 £ 1.40 5.05+0.74
17.84 +2.78 6.88 £1.06 327+0.28 440=+1.10

FhiEEE 0.8 ~31.2 1%, P <0.05); &M FA Y8 3R BF I8 v
R 3 (LN A1 D) J& T R & (i 38 T3 Ath 2 F
BIE14~16715, HIN BEmT D43 f5); %
TREEFIE R B (L F O RIR(H C BE®m T L
0.4 ). fH M & it & /3 A 7E 0.058 ~ 0.940 t/hm?, 1
J& LT F1LX A QR 2 v T ot 4 FPyE3E 0.8 ~
15.2 f5); LN A1 D JEr (B3 m T HoAh 2 i 0.6 ~
7.0 %5, H LN 25T D 1.8 1%); L Al C X EHK
(HCEEmET LS. Wi, KAlEERKX
T T T L R A B R R RV 2
7K o R85 5 5 50 2 3 B A % (LT = LX > LN >
D > C > L), {2k fits B e K T AUt & .

BB BRI W R AR R B A R4y

Fic FUA B AN ], 7 25 VR B A VR VR (B B R DL
FARJZ A AL (78.51% ~ 81.03% Al 76.01% ~
76.26%), TP b IR E AL (18.97% ~ 21.49%
F123.74% ~ 23.99%); LA BEERITK. B4 = DAEAR
2 AT (73.729% R 71.57%), HAZFHETEY)
2 5 EE B (26.28% FT 28.43%); T 3 P #x MR8 &
(LN, LX f1 LB« & il & 3 LA FR R 2 o5 1L A
(85.10% ~ 93.37% A1 71.75% ~ 85.24%), ¥ K 2 .
B2 MR E D Z &R (6.63% ~ 14.90% 1
14.76% ~ 28.25%) » [H bk, el Jth 745 5 773 155 1t b 1 A 43
B M A7 B B 10 T B 1) S A T RIS /K
o PR EEH BE IR 3 AT B BE SR VR B (L A OO HE VR
P (DRI AR MIE (LN, LX A LT B BfiE &1
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PIVFEBEASE: 1 1T 1y Bt 38 2V M 2R 3 R SRR AU B T R BB S 2 1) o 5 AR 39

DR AR AR 2 o AL

22 EitERBFREM HIERAEERESEIES
[l th 9 980 2 v b 7K 43 A B B AK UK 4y A 1

6 TR A ) LR B RAAE R EE R (R 4,

B A B AR AE 67.45 ~ 243.21 t/hm® 2 i), H:

P R (L)AL MR R (OO A i (B 3

THAD 4 FHHEE 0.5~2.6 £, H L B2 &T C0.4 15,

P <0.05); K75 JF A b YR R S TE R T A
(P38 AR AT HLS 3 T oAt 2 FhVE PR 0.5 ~ 0.7 fi5);
T 7 T 88 S V3 B AN T 5 BV AR G LA EL AR
. MG E A 2.26 ~ 13.53 thm?, tH2 L
FC AHRHE 3 v T oAt 4 FPyAPE 2.0 ~ 4.5 £,
HLEZ&ST C021%); DM LN JEH&(HEMIT
H %2 & T HAh 2 FEEE 0.5 ~ 0.8 £5); 1 LX

F4 KALE®MGHEZESHSHH 6 MRMERE TIRRAMEE

Tab.4 Soil carbon and nitrogen storage of six wetland types along the environmental gradient from lakeshore to upland in

Yuanchi, Changbai Mountain

izt TRRE B2 Wetland type
Index Soil depth/cm L C D LN LX LT
0~10 0.14+0.01Bd 0.14+0.01Bd  0.10+0.01Cd 0.14+0.02Bc  0.74+007Aa  0.66 = 0.08Aa
10 ~20 0.14+001Dde  0.15£001Dd 033 0.03Cc 0.40+0.06Bb  0.75+0.08Aa  0.78 = 0.06Aa
20 ~30 0.14 + 0.04De 032+0.05Cc  0.66+0.06Ba 0.60+0.03Ba  0.72+0.03ABa 0.78 = 0.07Aa
e 30 ~ 40 0.49 + 0.04Bc 0.55+0.10ABb  0.52 + 0.04Bb 0.47+0.12Bab  0.69+0.05Aa  0.67=0.11Aa
Bulk density/ 40 ~ 50 0.91 + 0.04Aa 0.78 + 0.03Ba
(grem™ 50 ~ 60 0.58 % 0.03Ab 0.60 % 0.03Ab
60 ~70 0.49 + 0.02¢
A
Moan 0.41+0.01B 042 +0.01B 040+ 0.01B 040+0.01B  072+001A  0.72£0.01A
0~10  34450+47.70ABa 350.70 = 11.42Ab 319.80 = 1435ABa 310.15+23.15Ba 60.86+6.39Ca  78.09 + 7.42Ca
10~20  34638%21.23Ba  386.70£4.94Aa 158.94+20.96Ch 143.29+23.10Cb 25.24+4.15Db  23.03 = 4.37Db
20~30  349.60=11.96Aa 12543+£19.16Bc  41.73+:9.89Cc  22.15+£224Cc 1434+4.80Cc 18.42+2.21Cb
e 30~40  112.59%13.90Ab  2547+433Bd  9.33=1.61Cd 8524 1.83Cc  1043=1.69Cc  9.95 + 1.36Cc
Carbon content/ 40~50  3855+12.56Ac  17.45 = 5.46Bde
(gkg™h 50~60  21.07+268Ad  12.86+ 1.48Be
60 ~70 13.97 £2.92¢
“FHME
Moan  17524%1284A  1S310£504A 132458388 121.03£836C  27.72£341D  3237+2.69D
0~10 46.07+3.09ABa  46.89+037ABb 32.92+3.67Cb  40.71+£4.55Bb 37.15+2.54BCa 48.10+2.85Aa
10~20  4697+727Ba  5475+2.62Aa  53.75+7.95Aa  53.92+1.03Aa 16.52+522Cb 1153 +0.93Cb
20~30  49.09£295Aa  39.44+636Ac  2525+:805Bc 1080+ 146Cc  8.13+2.37Dc  9.62%1.01Cb
B Chm ™) 30~40  5439+7.67Aa  1340+157Bd  2.98+0.80Dd 261+£035Dd  5.64+1.69Cd  4.84 = 1.38Cc
Carbon storage/ 40 ~ 50 31.97 + 9.48Ab 11.80 +3.41Bd
(tha™ 50 ~ 60 10.59 + 0.82Ac¢ 5.11+0.75Be
60 ~70 414 +0.81Ad
Eotzrl 24321+ 2443A  17139+£9.93B  11490+£4.60C  108.03+3.71C  67.45+528D  74.08+2.62D
0~10 2292+0.64Aa  2345+137Aa  12.78+0.69Ba  12.73+£147Ba  2.59+0.06Ca  3.30%0.67Ca
10 ~20 1982+ 1.17Ba  25.12+137Aa  5.82+1.42Cb 5114078Cb  0.59%0.12Eb  0.70 £ 0.07Db
20~30  20.92+0.79Aa 6.79+0.77Bb  1.09+0.03Cc 1324£0.19Cc  0.41+0.10Db  0.36% 0.05Dc
ey 30 ~ 40 575+ 0.54Ab 250+ 1.94Bc  0.93 +0.26Cc 055+0.14Dc  038+0.09Db  0.33 % 0.03Dc
Nitrogen content/ 40 ~50 1.52+0.01Ac 1.33 +£0.53Ac
(gkg™ 50 ~ 60 1.05 £ 0.14Ad 0.85+0.21Bc
60 ~70 0.88+0.16¢
T
Moan 1041 +0.31A 10.01 £ 0.37A 5.16+0.49B 493+049B  1.00£002C  1.17+0.14C
0~10 3.07+0.05Aa 3.13+0.12Aa  1.31+0.22Cb 166=0.11Cb  1.60+£028Ca  2.04+041Ba
10 ~20 2.69 +0.29Ba 356+030Aa  1.94+0.34Ca 1934£0.22Ca  0390.13Db  0.35=0.03Db
20 ~30 2.94+0.16Aa 2.14+027Bb  0.65+0.06Cc 0.64+0.11Cc  024+0.06Db  0.19%0.02Dc
R/ (thm™) 30 ~ 40 2.77+0.07Aa 1274£0.82Bc  0.29 +0.08Cd 0.18+0.09Cd  020+£020Ch  0.16 = 0.04Cc
Nitrogen storage/ 40 ~ 50 1.27+0.07Ab 0.90 + 0.34Acd
(tha™ 50 ~ 60 0.53 + 0.05Ac 0.34 + 0.08Bd
60 ~70 0.26 + 0.06d
ﬁ‘)ﬂl 13.53 £ 0.28A 1133+1.17B 420+ 0.34C 442+008C  244:020D  2.74%0.46D

VE: AENG FRERIRABFRNE R T ) & 1 2 ) 2 55 235 (P < 0.05) . Note: different lowercase letters indicate significant differences among soil
layers within the same wetland types (P < 0.05).
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TR RN RV R A K A IR R R A 3
S ah B (L>C>D~LN>LX = LT),
H R B AR B 2R T it & .
VR R AU = I T B A A S
Ao FEHERBER N T A LR (3% 10 em KI5,
EMNIRER 3N 6 |2, T HAHEER 77N 4 2. IF
H 35 it o I R R R o 1 AR Ak A ]
P VR IR A AR 0 ~ 40 em 3R EBGE, 5
RIS IR, 5T E 5 I g 1 AR B B
FHIE AL EAE 0 ~ 30 om B m (10 ~ 20 cm 2 &%
B, TG & B AR UGS IR, B3 5 B FEEE
FE AU R BE VRN AE 0 ~ 20 em 38 2 B fifi &=
B (10 ~ 20 em JZ 3D, 10 5 & 2K UGs ik, 7
SR e Vi = PR A A b e PELY TN/ o /A
BB BANAE 0~ 10 em 3 E it BB, 15 %2
UL, RIS . FE, X 6 MBEERH 4 F
(L. D\ LN 1 LT) - 338 %06 & (1) 3 B 7 A 4 JR 5 =
B A A B AN AR AL B SV
IR G B I L AT R R S okt E RS A A E,
BNV IR U B R SR Y, TR A
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H 5 J5 3 g (L A OO St 5 FE 2L (D AT LND. %6
e B HAE E AL (LXO AR AL (LT)) .
23 EMEREFRMESREHKRABEREHAE
=5

AT 6 FAER I AR KRG Bt
FIREAAE R FHZRIE(E ). ARG WEED T
1 122.20 ~ 245.38 t/hm?® 2 [i1], Hop, PeE iR & &
(BEETHA S FEE 04~ 1.01%, P<0.05); &
INVB B v (il 3 o T oAt 4 PPVEPE 0.2 ~ 0.4 £5):
3 FhARARVEEE(LNY LX AT LT JE o 45 (LN AT LT &
ZmT D17.9% ~ 19.7%, P < 0.05; LX i = T D
9.8%, P> 0.05); Mt &HFEN R HAETRAR
it BN AT AE 3.31 ~ 13.58 thm?, Hrr, P52 F AL
INVREARR B (P 2 3 T oAt 4 PPy 1.3 ~
3.11%, HL BFmET C026%5); & EEmuE
Ve IR BE VR B T A5 (B 8 3 T A 2 A &
0.2 ~ 0.5 £ M ¥ A2 85 2 V0 R AN I A & HEVR
T AR o R, & il il st v R VA PRI M AR S R
Suibpefifs BV R A K 2 RSB B B S BRI S T
mn HAE e AR M, A S RAR RN R
B st Rl R
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NFAKE FRRRA FNEH A S RSk A b= 2 7 5.3 (P < 0.05) . Different capital letters mean significant difference between wetland types of

environmental carbon and nitrogen storage (P < 0.05).
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Fig. 2 Carbon and nitrogen storage and distribution along the environmental gradient from lakeshore to upland inYuanchi, Changbai Mountain
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PIVFEBEASE: 1 1T 1y Bt 38 2V M 2R 3 R SRR AU B T R BB S 2 1) o 5 AR 41

[, S HEEFERB A S R G B0 TS
JAHANTE . VR R MRS Rk A
fift 5 35 DA 38 b 4 0 0 35 b A7 (98.3% ~ 99.19% Al
99.1% ~ 99.6%), TEMEAN 5 A IR AT s AL A VA EEAN
T e R B VR AT DL 838 5 AR 35 (73.9% ~ 94.0%
H190.4% ~ 96.1%), HAE LK R Mt & o5 L2045 g
K 0T W AA B VR PRI AL B FLE AR R
G Bk i 5 AN U B 20 A J B SR AN TR, R I AR S
F Gty it & o8 IR A B & LU AR I (50.3% ~ 51.5%
F148.5% ~49.7%), H45 R G R it 2 H UL 38 S sh
(73.5% ~ 74.1%), HHAE M= 5 L2 1/4(25.9% ~
26.5%) . BRI, [V 6 MRERMINAES RS

B R By A% SR I UM R 2 e Kk 2 PR JE
P AR U b SRR, T AR A
RN 5 LL A0 IR .
24 EMBRBFREMAESRERAMEENERET
bl it 5 6 FiEE R AE S RYK. AR
EREHETARGE 5o AT 2 RS E T
FS A Bt B ) 3 VPR AT R AT B I A S R G
il B 5 52 K AL 2 (T R FL AR 22 1 91.7%) 5
P A 5 B A A T R I A YR R BV ) A A
R GUhp i i T 22K AL ] (88.29%); AT EARAES
B VR Fn ST PERIVE I fn B FE PR AES R
G it o B K AL B Bl A (65.19%) - DRI,

*5 AREETEMRABESHERFHZED SITEER TS H
Tab. 5 Stepwise multiple linear regression analysis of carbon and nitrogen storage and environment factors of
wetlands in different habitats

HEETRA Eiztan KL Water level anji\c EE Ak R R P F
Habitat type Index Water level  fluctuation mﬁtter Total N Total P Intercept
amplitude
TR B At B
T{éﬁgﬁ:}iﬁﬁiﬁ . \ffe;;t;;n carbon storage —0.075%* 3.205%** 0.869 <0.01 34.033
KIS, LAIC) e fifi
Lower habitat (permanently ~ Soil carbon storage 6.975* 149.304%% 0.920 <0.01 58.127
flooded habitat, L and C) B
gi:é;ftﬁj%ﬁbfﬁ storage 6.900** 152.509*** 0.917 <0.01 56.017
TR At B
Hp A B N Vegetation carbon storage —2.010%* ~28.899+  0.813 <0.01 22.743
RIS DAILND | g
Intermediate habitat Soil carbon storage 38.798**  91.644*** 0.847 <0.01 28.616
(seasonally flooded JER—— g
habitat, D and LN) B RGN _
Ecosystem carbon storage l.616%* 92.705*** (0.882 <0.01 38.400
TR R A i
L%{;Ejﬁﬁ;fﬁ * \fige;;t{i;rgarbon storage 135.469* 41.533*  0.804 <0.05 21.459
(ERUKAESE, LXAILT) Ak
Upper habitat (no standing Soil carbon storage 0.734* 32.768*  0.894 <0.05 19.600
water habitat, LX and LT) oS E R B
gzcgéitfnﬁ%sz%n storage —0.848* 185.136*** 0.651 <0.05 10.336
T R
N Vegetation nitrogen —0.04** 0.118*** 0.869 <0.01 34.286
ALY N storage
Lower habitat Soil nitro VeAn storage 0.221* 10.592*** 0.809 <0.05 22.216
(permanently flooded S g
habitat, L and C) EERGAMEE
Ecosystem nitrogen 0.217* 10.710%** 0.800 <0.05 21.047
storage
TR A
. Vegetation nitrogen —0.20** —0.186+ 0.837 <0.05 26.586
L‘;EBH?EK@Q—:F P storage
(+—%, Ky , DAILN JE A e
Intermediate habitat éifﬁjfi storage —0.078** 0.007* 6.050**  0.963 <0.05 65.463
(seasonally flooded g e
habitat, D and LN) B RGAER
Ecosystem nitrogen —0.088* 8.418** 0.760 <0.05 16.820
storage
TR A
Vegetation nitrogen 1.802%* 0.551**  0.721 <0.01 13.894
J:%Bél‘:i% storage
(ERKAESE, LXFILT) TR
Upper habitat (no standing Soil nitrogen storage 2.335* 0.056 0.680 <0.05 11.646
water habitat, LX and LT) A RS R B
Ecosystem nitrogen 2.239* 1.068 0.697 <0.05 12.506

storage

T AFRRTEP < 0.1KF LR *RIRTEP < 0.057KF B3, **FIRIEP < 0.01KF LR, #»*RRIEP < 0.001KF L &3 . Notes: + indicates
significance at P < 0.1 level; * indicates significance at P < 0.05 level; ** indicates significance at P < 0.01 level; *** indicates significance at P < 0.001
level.
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Fre i 71 R VPR M A S AR R A Y T P R T
R E K o RS R R T A AR AL CT
A SR B A LA B L e 78 AR 2Rz A1 i A0 S
KA B EEFN ) o

[ P, I P8 A 45 b B ) 7 25 Y M R AV
AR S R R B K AL (80.0%) 5 il
A B AR A T RN T R e R BT PR A S R
LR ik B E B KA B I TR (76.0% ) L
A B B b PR B S TR P AR AL T A A
SRGR MR T ERZ LIERE L 69.7%)
b, el v AR I AR S R R ) AR AT
i R K o R EEBE EE R R AR T A A PR R
AL CR BRI AR 2 F 3 FR) 7K ASE 5e h i P 41 ) A
EAERH AR .

3 %k Lk

3.1 HABEREEMNENBRRIEE

T K L s R DX (7] T 2 Y VAU T P A
B SRV R I 5 25 v T K 43 PR S A 2 3o 1 A
IR b FE T RO 22U BRAR TR ORI A K LK
P DX AR T R A T i B I D Y R e A
gﬁo
AT O 2028 T i K SOIR I, Bl AR R
TS BT B R e U e A, 33 T S e i AL )
A AR ER R AR A PO [ 2 e
FEAEAE S T T 51 7K 73 SR B0 B (A K 2= 1 3
JKAZH 13.5 em(—0.3 ~ 31.2 cm)ZHi FAK £ -69.3 cm
(95.0 ~ —46.7 cm)) (3 2 A 1, YK IIE 1%
IK G INEL, TE R T 57K o3 PR B8 B AR O H LK) 7 25
TR HENAREE AL VR A Ve R B R VR T8
W 888 A VR PR RV I s 8 B VR A IR REL B 20 AT A R
Horp, LA C KA TR HRIRES, B T IR ARFIREAR
WIAAT, BETR AR AN 25, WCF 8O & (0 A & ik
Rt BB BEE TR T, KA T %, R
PSRBT AL AN, A AR ) 2 AN B R A9 B HE s
BE & ot T3 — 25 T, KA R, 3 Fh AR AR
BB T 5w MDD, Y EMR R &,
IR LN UK FERCE, V& AR A K218 G-I e
12 9.25 em) (& 1), HoME B ik & i & 2 E KT LX
AULT o e o3 5 78 R T RO R B s R 2 2
BEass . MbAh, BT R A S A A AR KO R A e A
1) 75 SRFNFI FH AN [R50, A H T A 2 Uk B A M A
JE I o BT B i = 5 L, 0T BUE B A i SR
IRE I R 3 M e B2 R T A &

K L T AR X[l it 4 2 VR VA A A e i
(2.17 ~ 66.98 t/hm>) ZLAK T [7] X A g $& £ pk 78 3%

(3.18 ~ 112.16 t/hm™™", {H 5 F& R 77 FRARIFE(3.60 ~
62.18 thm* PR IT, H. 3 AR bR 7 35 1 AR 1 e i =2
(38.34~ 66.98 t/hm*) 5L /5 FF#(40.0 ~ 64.0 t/hm>)E"!
AR, T At 3 FPyEPESR Y (2,17 ~ 7.30 t/hm?) ) izt
T 3 PR AR AH Bl %6k 2(0.06 ~ 0.94 t/hm®fy 7K
Gy PRI RA FE R G E A, AT B R R AR R
) B8V B RN HE V(0,06 ~ 0.17 t/hm®) i T4
BRAE B ~F 39 B A = A5 THE (0.50 t/hm?P, i &b T
ISR 3 M ARMRIAEEC0.47 ~ 0.94 t/hm?) — R 2
e T A R 4P 2 U A THE P (LX R LT =
73.0% ~ 88.0%, {X LN 5HAHIT), 2 3 Fifkskid
PR A MR Y TR B R AR AR
VBB RE A B B URE AR X A

3.2 HABEREFEMTIERAMEE

e 1 g X Tl b 7 V7 VR Y R A K
MV v PR B R 5 e X SRR
X5 K E I ARMIBE KW RARTH N, 75
e R T DL R T A 5 DX Y O R 2 vy
Hi K A3 PR B B R b B3 g AR ]

X R TR 2R T B K SR A
343 AR RS, i) 7 3 3G WL S N R
H 3 T 5 T SRR AR R PO P S VR (LD B
BB OKIA L T K #AR S (K P 3K AL
13.5 cm A1 3.1 em) (3 2), 38 DLR & e b 25 [) 5
Za gL, 30 T R R o AT A
AR TR FmsEm T ALK Z
G R 5 VA (DD ANTE A T R 5 VA 3 (LND A
JIT Ak 2B 55 b 34 T v, AR K R KA BRI (~18.7 em Al
~32.8 cm), A % S B 7 (] FOS ]38 00, A LR A
{10 7 A 2R AR, T R 8 % J2 B (20 em) HLAH
I, WO R B R R KT T T A
VA (LXO AN & I & FLVE 3 (LT Fir A 1 34 53¢
i A KKK (—58.7 cm A1-69.3 cm), -3 rh
A ER L7 8] 5 AR, I T 35 HLBR A
I3 FRCT, ANALE 135 1Y R R 2 (10 em), A 3
TR B RS EART . R, b 2 i R
iy T IR UG VIR A MR B S S B X

2T VAR b 3 ok S A R B[R] A AT
% JR AR AE 22 P R B BRI, YR T &8 R AR K
GYINEERE T T A AL BANF], 7 R (DOBUKE
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