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The Ebinur Lake wetland soil carbon accumulation analysis under
different vegetation types

LIU Ke-xiang, WANG Yong-hui
( College of Geography and Tourism , Xinjiang Normal University , Urumqi, Xinjiang 830054, China)

Abstract: This research take in wetland soil covered by two different plants in the Ebinur Lake as the research ob-
ject. By the ways field sampling and laboratory analysis, we tested the soil covered by desert shrubs and microphanero-
phytes desert shrubs and calculated the carbon stock volume in 5 different soil layers. The results show that the soil car-
bon content in microphanerophytes desert is 19.44 g-kg™" which is much higher than that in shrub desert, the maximum
content of carbon in the shrub desert. The peak organic carbon content occurs in the soil” s surface layer(0 ~ 20 cm),
and the maximum organic carbon density also is presented in the soil s surface layer(0 ~ 20 ecm) . Soil in shrubs desert is
2.48 kg*m™?2
ganic carbon show that the carbon accumulation, soil in desert shrubs is 344 856.23 kg, and which is 3 743 517.41 kg

, soil in microphanerophytes desert is 6.37 kg*m~2. The calculation of soil accumulate stock volume of or-
in microphanerophytes desert. Soil carbon acumulationed ability in the microphanerophytes desert is higher than the shrub
desert. This research can provide scientific reference for soil carbon cycle in arid wetland region and ecological restoration

of Ebinur lake.

Keywords: carbon accumulation; organic carbon; vegetation type; Ebinur Lake wetland
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BREFURAIKE o 1T 50 4E0k , N2E00 8 H 25 55 %,
PO T 5 DX T A% R, o 5 X sk S
M7 AT BRI, T e ) A A S R G fi
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S A 5 ML 7 B AR T 5 X b 38 ]
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FIX B AE RS ARR A BE S AR
1 MRS
1.1 #HREHR

LT P b2 ] A i T SR DX 2 Y
T AL R 1L bR Y MBS ) b ) VY R S, e P
A= HER L, ARE SRR R UD AR %, M3 AL ARy
82°36" ~ 83°50'E, 44°30" ~ 45°09'N, 1972—2011 4E
(), 3¢ B W 1 1D BEAE A T 4 /)N, HO(E 3R 115. 03
k167 S HI M X T LR IR A T SRR
¢, Bk /b, 28 R R SR T - PRk = 2
4 105.17 mm, 78 & 528 1 315 mm, SF PR H
8°C o DX PNy HiL 78U b iy 4 - S8 AT AT R BT 4 K A
0 4 O 56 e e < B e 1 | RS R E
to BRTEHALY A 385 P, (i 4 [ R A A Bk 2
(6497, MR [ SR FR N B e E T AR A
B HME 55, XA AR Ak TN 2RI S 11w 7 548 A B
J, T Hb AR O™ A S R G S R AL
A, T B2 WA 2 X IR AR A5 R R 18 100 AR SO 3 ke
TN B VE A TEVEE | /INTR AR T T 9 4 SIS T 5 O%
1 RAEAEAMN - 3G B 5 i | IR B 554
s, BETT T HE AT b 1 S5 LR S AU
1.2 HmRXESLIE

R S L T3l ) PR B O, i REA SR B N

FESC EC T b IR 5 SR AYE , S 30 R FH B ATL R A B
AR EE AR, BB 1 ~ 3 km X T 5T A FE
PR T ) R TR A . AN AR e 1 4, SR A
RJE 100 em, % 0 ~ 20,20 ~ 40,40 ~ 60.60 ~ 80 cm il
80 ~ 100 em HLANREE 432 REES L2 L3RS,
FAEAS 20 BIBCA JTRE IR Bl 5 R LB E il AT & 1)
ST TEAIC SR s RS A | A b
FIR DT A2 B A S B A G R R B AR
Bl AL ARIT G, BB A S PR ZE N
RAYE Y, i JEA, SR 5l 2 FL42 0.25 mm
Ui VAT R AARAS , (AT LI AL ER AR A I o I
RIshrA AR A E K%,

Bl XEAHSHE
Fig.1 Sample point distribution
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SOCD; = Cp;H; x 1072
X, SOCD; J5B i |2 A WU FE (kg - m™2) 5 C;
R B AR F R (g kg™ )50, N2
B AT (g om™) 5 H NHIHEIREE (em) 51072 4
ARG 2B
FIEA DAL 7 (SOC,0r0ge) FTLAFILAT AR
T
SOCpraee = S x SOCD
A, S MR B 55 H IR, SOCD S H3EA
2 RS540
2.1 MIREEBAEEEBESEH T LEGVBRE
fES> #r
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80 ~ 100 em =2, H A VLK & & 190 A LAY
FNTEARTEE > FEARTEE . X PR ZSHE], 20
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~40.60 ~ 80 em TIEH PR =T B EH, H,
THE AR TE A 1 25 TR ) - 49 AL Bl 2 R B2 A 38
TP/ s ZAINTR AR TE A B R A ) - 3 AL 5 R
MR FJZ(0 ~ 20 em) A ALER & S5 K, HLRE+ )21
TIRME /N, {H 60 ~ 80 em 1 )2 + HEA HLER & &
=T 40 ~ 60 em )2 FiE . MR ARTEE, AR
Tl a5 )2 VR BE A LR &5 i B /N e e BT 3R,
THAPIREZ (0~20 em) A ER, HE 2+
A YREME TRZ, L HE -2 0 55 Lk 2=
SRR, EAREIIREZR 4 SRRy IR T AR
T AR 5 Y B 2 R 3 s/, 5
WS 28 5 o H 22 53 1) JRL IR ml B 2 R IR F 9 X
RERE S P T i, EL R AR R 2 B 1 )2
TR/ N T8

2.1.1 FRARBFAHMEE T LIEA IR E L4
AT MRS [F] b HETR B A R A AR AN TR,
A YURAETE B 0 R 5, B S R AR TR
Y1 YRR S R R R . AR L
AU AR, I H S 3%, A L T o LA
K. A AT R RIZ R 100 em LA L
WS RN 8.11.,6.28.5.07,2.32.2.31 g-kg™';
INFEARTERH 2 E 100 em AbA HLER & B AKX N
19.44.14.65.14.33.,14.89 . 11.93 g-kg™ ' W P A
R s~ A PR KA HIAERIZ (0 ~
20 cm) , Fe/IMEHBLE 80 ~ 100 em + )2, HEZ A HLEK
TE580~100 em LEAHRK S EESKNE, 5
Fra ) H e IR a5 ie A —8. & HZAH
AR S RBOLFR 1o RIS RZE R, 24 CV <
O, R A EFM; 2 0. 1< CV< 1.0 B, FRIK
HREEARS M CV > 1.0 I, R s AE Sk, BER
T BB B 13 20 ~ 100 em + )2 A HLERE L Ry h 45

5,0 ~ 20 em )2 A MR R I N R AE 5 0
INTEARTEEAE B 13 0 ~ 80 em )2 T HEA DL FE
PR A HRAS 1, 80 ~ 100 em 1 )2 TG HLER K
FREEAR S A AT X RS T LA B
TREE B3 0, 3 LR b+ A HLAR & B B B
W R, 31X 15 P B 2 202D AL L b A [ 9 9K+
HEA ML AR I8 25 AR R
2.1.2 ARARRAFHLELZT LEANBRLSE
oA dEEER A E MR B E 35 A2 IR+
B A LA B i A3 T LL G AN AR TR, HER
Fel 22)22 (0 ~ 20 cm) BT (5 U AISH 33.7% ,20 ~ 40 em
Feti ok 26. 1% ,40 ~ 60 em HBilA 21% , 60 ~ 80 cm
FeA 4 9.6% ,80 ~ 100 em HLH 9.6% ; /N AT
T2 (0 ~ 20 em) It 7 LR 25.8% ,20 ~ 40 em b
%14 19.5% ,40 ~ 60 cm FLf 4 19% ,60 ~ 80 cm Eb
%14 19.8% ,80 ~ 100 ecm LN 15.9% , ik Hr
L PR A 2 3R 2 (0 ~ 20 em) A3 HLER 7% &
Fr s Fe ok, Hop 2] Fe i 22 AN B 8 o3 A 45
50, AN R . AW R AR R 2R, - A
PUBK & w1 25 57 B ERBTE 0~ 20 em 12, RJZ(0
~20 em) MY IE Y 2 T HE 2 )2, 15 1A
PR B K Al FE Y AR 3R 22 0 A #E 358
RZ2 BEE 250 N, YR R o ice 5
B D AU R A /D A U B 3 I
2.2 XHLHBEMAMARENEHR T TIEFI®HR
- A WL FE A O B T R — TR 1
2R A MU i, BRORHERR T m R R
e 77 LA AR R 1158 il - B R 2% T B L
VR R i S rp o HLAs A i 1 — IR A 4R
PRI 5 A LR A I L — B, PRI

x1 AHEHEXEARLIEREANREITHTR

Table 1  Statistical analysis of distribution of soil organic carbon in the two types of vegetation

TEREAY TIZWE AR RR{E /M brifE 22 AR5 R
Vegetation type Soil depth/cm SOC/(g-kg™") Max Min Standard deviation (4%
0~20 8.11 32.07 0.80 10.57 1.30
20 ~ 40 6.28 19.65 1.18 6.00 0.96
HEATLL 40 ~ 60 5.07 18.10 1.21 4.85 0.96

Desert shrub

60 ~ 80 2.32 8.56 0.66 1.98 0.85
80 ~ 100 2.31 7.55 0.55 1.87 0.80
0~20 19.44 115.85 1.42 24.72 1.27
INFRA TR 20 ~ 40 14.65 86.89 0.81 18.90 1.29
Microphanerophytes 40 ~ 60 14.33 72.41 1.01 19.52 1.36
desert 60 ~ 80 14.89 105.51 0.65 21.48 .44
80 ~ 100 11.93 37.24 1.42 9.26 0.78
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Fig.2  Compare organic carbon density with different planting
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BEGAERIL 2.1 x 102 t, Horp 2/3 75 4%
al15 =170 b A 2 2 5 L HERR ik i 29 R 450 Pg(1
Pg=10" g), di Bk HHE R R 1308, TR
T b DX 355 P, AN [) P 0 2 TR i 7 1 48 1) A WL sk
fitiit . QI 4 PR EARTEEE N AR TR R 1A
BLB A 1 77 72 W Y 25 57, 7 0 ~ 20,20 ~ 40,40 ~
60.60 ~ 80.80 ~ 100 em (1) 5 >+ )2 H, + 54 HLAK
fitt 1t A/ NI AR T R L 1o TV AR e VB 5 T A

B N A MUK A% i B (AR I BRAE R R, B
TEATETR - A MUR Aok it R 1 )2 1) TR T3 e
o

(a) /NP TEE & L R LA LB O E

Microphanerophytes desert soil organic carbon density contrast
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Desert shrub soil organic carbon density contrast
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Fig.3  Compare soil carbon density with different planting
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Fig.4  Soil organic carbon of different wetland vegetation types
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15 UCARTR] , TR 5% ) G Fh A 9 2 B0 26 )2 (0 ~ 20 em)
F AU E A B e s TE AR AL 0 ~ 20 em .20 ~ 40
em 40 ~ 60 em )2 A HLHKE AR I 25 T 60 ~ 80

em 80 ~ 100 em )2 A ALK E T ; /N AR TR AR
#% 20 ~ 40 cm 40 ~ 60 cm .60 ~ 80 ¢cm .80 ~ 100 em 1
EA WU E BUR 220K, LR .

®2 X#EttEFNBRERESITR

Table 2 Statistics of soil organic carbon storage in Ebinur Lake wetland

i3 +2 HPLRR S & LR T ERE
Vegetation type /cm /(g kg™") /(kg'm’z) /hm® /kg
0~20 8.11 2.48 148134.0 111209.44
20 ~ 40 6.28 2.02 148134.0 9044061
AT 40 ~ 60 5.07 1.66 148134.0 74540.37
Desert shrub
60 ~ 80 2.32 0.76 148134.0 34080.88
80 ~ 100 2.31 0.77 148134.0 34584.93
0~20 19.44 6.37 33699.9 943376.73
N A 20 ~ 40 14.65 4.79 33699.9 709206. 18
Microphanerophytes 40 ~ 60 14.33 4.84 33699.9 717568 .44
desert 60 ~ 80 14.89 5.10 33699.9 754960 66
80 ~ 100 11.93 4.17 33699.9 618405.40

REE YA AR, BD I RE VAR 4 G % 48 7R T 4 il
IR W AL A 78 2000 ABFSE P, £E 0 ~ 20
em,20 ~ 40 em, 40 ~ 60 em, 60 ~ 80 em 1 JZ 1, FHEA
Tt INTEARTEE A MUK S 50 5 8.11.,19.44 ¢+
kg=1,6.28.14.65 g-kg™!,5.07.14.33 g-kg™',2.32,
14.89 g+ kg™ 1,2.31,11.93 g-kg™ ', HILATEH, A
[Fi] F) A S TR, - AT AT LRI 1 5 e e 32t A e
ANl SRHAR IRV A4 L 2 R 2 5 Horp,
DATE [R]—J0 Hl DX 3k, 557 1T R A L 5% Bt AN JR AR
I

3 48 B

3o XoF 3 L T e PR R AN [ B B 2R R (VN TR R
et HEARTEED) A HLAK 73 A AL A 20l [ 3R e
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(1) AU 51 534 A S RO /s
TRARFEE > REARTEBEL, /NTe AR FEBEA HLBR & 5 I g
HR 19.44 g kg™ ' HEARTEBEA PR & & e m (H N
8.11 g-kg™ ", HHEA ML & i i o B2 HE A 3
FIZ(0~20 em), NIEARTEBE AT B 550 +
b ANTRORTEBLY [ Bk RE T 5 THEARTEEL , /MRAR
et - A UL AR FE AR, % A8 fh B 19. 44
g kg HAE] 11.93 g- kg™

(2) WAEBCRRIE S N A PR 9 5 5 10
FHOE R B G T2 BINR , A ALK & b, {5 A
FIAEABIREEARTR . )2 (0 ~20 em) HHET, /NFA
TP T A LIRS B K520 ~ 100 em T2,
PR RIS 55 T T DL & i B/ [H/N R R

FETETIAE 60 ~ 80 em 1 JZ HI PR B, B T 40 ~ 60
em T EEHUIR S . 76 A PLIR MY TR H 28 [ AR
ST N ARTEER 28 TiRAs & AR T B
ol e ot ST L R U

(3) PP AE B AR o5 19 1 A LA % . A
BURGA 0t FL 3, A5 /N T A e B 7 i 1) - HJ ik 3
Bt it 2 it i THEARTEBE 745 L2 A WU
AT URBA 12t 53 TC LU A5 7 T A e SIS TR R 3%
JZ(0 ~ 20 em) i 5 el s, i858 174 DL B LT
T b - A LA B /N AR TR R FHEA TR
A3 3 743 517 kg F1344 856.2 kg; PIRPAS ] 4
HERTIA A HLIRE BLUE LA 4 088 373.64 keo
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