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Spatial distribution characteristics of organic carbon and nitrogen in lake littoral zone in Mu Us Sandland
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Abstract: This study was aimed to analyze the spatial distribution characteristics of soil organic carbon and nitrogen in soils from

lake littoral zones for playing a function in wetland of M u Us Sandland in Shannxi Province. Soil samples were collected for soil

organic carbon, total nitrogen, organic nitrogen, nitrate nitrogen and ammonium nitrogen from A~ F zones in Baxiacaidang. Soil

organic carbon and nitrogen distribution were analyzed by ANOV A, Spearman correlation coefficients and Principal components

analysis. In O~ 10cm, the contents of soil organic carbon and total nitrogen were increased with increasing water level. On the

vertical distribution, except ammonium nitrogen, the contents of soil organic carbon, total nitrogen, organic nitrogen and nitrate

nitrogen w ere decreased with increasing soil depth. Soil organic carbon and total nitrogen w ere significantly and positively corre

lated with total phosphorus, volume weight of soil, soil moisture content and w ater level. Soil ammonium nitrogen were signift
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cantly and positively correlated with total phosphorus, soil moisture content, volume weight of soil, total nitrogen, organic carbon

and water level. Betw een nitrate nitrogen and microbial biomass carbon, the correlation coefficient was 0 637, the correlation cor

efficient of nitrate nitrogen and microbial biomass nitrogen was 0 617. The contents of soil organic carbon and nitrogen w ere not

significantly correlated with soil clay content. The cumulative contribution rate of first three components was 76 15%. Total

phosphorus, soil moisture content, soil buik density and water level were major factors w hich can affect soil organic carbon and

nitrogen distribution.

Key words: Lake littoral zone; Soil organic carbon; Total nitrogen; Distribution characteristics; W ater level
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BT XA T LR SR A EL SR Y, Hb Ab 2R 22
109°47 , Jb2h: 3854, i1 274. 9 m. ELHRR 24 {0
TESZHVDHIAR M &, /255 W Y6 X80 351,
DRI KL AN, 23k 6 BT A~ F, %2570
DX ) LA AT 52 B KA IS m( L 1), & 2R IX
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Tab.1 Main vegetation characteristics in different in different types of areas(mean & SD,n= 9)

FKHX L7 Bt SERIEEE em B (A m?) wilE(%) B (%) RS (g m?)
712 Phragmites australis 181.4614.78  219%28  68.89%4.23 81.11E£261 1397.23%282.45
* B T ypha angustifolia 193. 14%£36. 71 4% 10.56+2.69 12.22%3.24  215.48%75.05
725 Phragmites australis 127.73%7.87  196%X16  54.44%3.77 76.6712.36 1241.41%128.545
b MR /N Potamogeton distinctus - 21%9 21.67%6.94 30.00%9.13 5.31%2.41
7725 Phragmites australis 108.33%x1.28  243%*18  70.00%3.33 72.22%2.22  1337.74%200. 71
¢ JKZ Scirpragm ites tab ernaem on tani 39.19%7.52 42%12 31.11%6.76  36.67£7.26  164.68%45.30
7% Phragmites australis 163.33%1.18  114%15  53.33%3.33 74.44%5.80 704.85%94.72
D I} Phalaris arundinacea Linn 108.33%+27.16 27%12 17.78%7.17 24.44%7.29  167.30%76.96
FE YR ZE % 3 Phragmites ausrealis 148.33%+18.69  80*23 41.11%9.04 54.44%12.15 493.68%141.08
75 % Phragmites australis 148.33%+18.69  80%23 41.11%9.04 54.44%12.15 43.68%141.08
E TE7 Phalaris arundinacea Linn 110.00%£27.60 124%52  33.33%12.02 40.00F11.43 762.461323. 66
4N%J L5 Juncus gracillimus V. Krecz. et Gontsch.  15.00£6. 67 32423 16.67%7.45 25.67%£11.06 263.54%133.77
725 Phragmites australis 112.22£28.08  89*34 36.67%9.86 52.22%14.22 548.53%208.75
g i Phalaris arun dinacea Linn 149.441+18.74  79%25 55.56%8.84 51.11%9.78 488.19%154.19
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1.1.2 #RNXE

2014 4 9 H, fEEIRR 4 6 AN AL X 43 il bl
FUEHL 9 AN KAFE 55, KHE 0~ 40 em 13, 434 0~
10 cm, 10~ 20 cm Al 20~ 40 em = )2, LR % 162
AL SRR o B SRAE IR L R S AT C R Bk AN
oh A RIS EGE o R HERE A SRS, IS S O
1 mm FQ 25 mm PR IR . 6 ANSX
A RIBEHATEE O AN 1 m x 1 m FEJT, 52 A4 7% 30
Ebs 2, o SRAERE 7 WHE ) b B354y, 75 80 C
T 24 b S RRE A .
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2.1 AT EE5H KA

Wik 2 Prow, WHE A7 X 8 pH {14 6 57~
7. 49, W b b e m PR YE, %SRBI pH (H AR
PEZER(p< Q 01) o TIEABES R KT T %
KANHERF 2 0~ 10 em: A> B> D> E> F> C, 10~
20cm: A> E> C> B> D> F, 20~ 40cm: A> E> D
> C> F> B, TS EAEE 7 W B R
P AT R, 3R 2 0~ 10 em (205 &
17 O~ 40 cm J2 I 40% ~ 54% o 3K FR I
AHAFKAEZ(A+ B) > TRX(C+ D)> THX(E
+ F) o Yt IR RORIZH B 98% LA b bR, L4
it bt

Tab.2 Soil phy sic chemical in a sampling sites

%“7 AW (g em’d) pH AT (g° a1y HKE(%) FRi( %) R %) R %)
X PRI R PG R T R P WM VIO RREE P R T A
A 0.27 0.06 6.57 0.42 0.75 0.27 11541 28.90 0.23 0.23 1.67 0.93 98.10 1.14
B 0.23 009 670 0.21 0.99 0.30 73.81 39.37 0.07 0.04 1.19 0.42 98.74 0.45
0. € 016 004 997 0.34 114 032 6817 2644 0.13 022 130 0.80 9857 1.0
0em p 920  0.06 6.81 0.25 1.23 0.44 36.02 12.60 0.16 0.13 1.16 0.52 98.68 0.65
E 0.21 008 7.49 0.23 1.24 0.39 29.54 13.36 0.13 0.09 1.17 0.58 98.70 0.67
F 020 006 7.40 0.20 1.12 0.48 3535 12.96 0.16 0.06 1.18 0.62 98.23 0.81
A 0.24 009 6.69 0.15 0.91 0.26 111.05 49.92 0.20 0.13 157 0.68 98.23 0.8l
B 0.12 0.04 6.98 032 1.22 0.41 5323 36.97 0.10 0.07 092 0.36 98.98 0.42
lo~ € 013 003 7.09 0.36 1.27 0.28 5597 24.56 0.06 0.05 073  0.28 99.21  0.32
20em p 912 005 7.03 0.18 1.43 0.23 2851 4.70 0.09 0.06 0.64 0.27 99.27 0.34
E 0.14 0.04 7.41 0.14 1.48 0.24 18.95 13.37 0.1  0.16 091 0.70 98.94 0.84
F 011 005 7.36 0.39 1.48 0.36 2400 7.57 0.11 0.05 0.64 0.42 99.25 0.46
A 015 0.05 6.91 0.11 1.39 0.42 49.83 13.16 0.33 0.28 1.49 0.61 98.18 0.78
B 007 002 695 030 1.56 030 29.71 7.19 0.14 0.15 1.07 0.64 98.79 0.78
20~ € 010 0.02 7.07 0.22 164 0.26 31.42 8.14 0.09 0.12 0.85 0.42 99.06 0.52
40em o910 0.05 7.02  0.27 165 0.25 2650 4.23 0.21 0.22 1.38 0.81 98.41 1.0l
E 012 005 7.44 033 1.57 031 169 9.06 0.26 0.22 147 0.8 9827 1.0l
F 0.08 003 7.27 0.19 1.58 0.41 20.49 6.24 0.24 0.25 135 0.8 98.41 1.12
2.2 HIESHIIEBAIE RETRSAEN b AR RGN EEA RS B 1T

TIATHUBR AT o i R RN A R R
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DA Y, C SR 2l Vi iy e A7 AL &5 B AE 0~ 10
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em 73N A> B> C> D> E> F, &4 17 82~
44 81 g/kg, 10~ 20 cm 4 A> C> B> E> D> F, &
M2 99~ 43 89 g/ kg, 20~ 40 cm 730k A> B>
C>E>D>F, &8N 177~ 1126 g/kg. fETEH
T3 1) b A7 BB B B R 0 S A R
HAPERZ 0~ 10 em HIEEAPLES 7 0~ 40 cm JZ
TR 44~ T8% , SRR W] HE A BN I ALK A
RIZEEMEH . MR IR &= R
Wi R ARAE LR, 1K SR A R
G BRI T AR A R LB SR
WEAR— B WYY AR A 7 LR, A2
WIS, FIERE 0~ 10 em SRS R
HNA> B> C>D>E>F, &M 159~ 325 g/kg, T
510~ 20 em JZR2%UK 04l A> C> B> E> D>
F, &840 27~ 3 06 ¢/ kg, 135 20~ 40 em JZ &%
V43450 A> B> C> E> D> F, S8 0 15~ 0 90
gl kgo VMUK ERUK, AR 55, 4 & 5
FRFEPEAR, IR BAIX A VB .C RS & TRMKX
D.E.F [ FE i H. AHLES &K 4
SR 7], DR DR A I 3 8 o AT ML (R I X
EEA H AT A A VR 0~ 40 em JZ IR HL
B FE b T SRR PN 0 S PRI

1
Fig. 1 Distribution of the soil organic carbon

in a typical lake littoral zone

H P 2 Zsl e i R 2 R 2 0~ 10 em B4
oy 13E 0~ 40 em JZ 1 45% ~ 79% , 1913 H 4>
BEEHEET 0~ 10 cm, 2 5471 A4, X
5 MR R g e WS e S R EE T
0~ 10 em A A W AR g0 1325 A T2 B 4R
YRR, ATRe SRR AL V&) 8 R T i = A Ok .
4 T REE AF A 345 H: 0~ 10 em 5 A> B> C>
F> E> D, 10~ 20cm JA> B> C> F> D> E, 20~
40 cm N A> C> B> F> E> D. fEHAMTT AR
O WA T R R i P I B . A
5 FT kS AR K340 : 0~ 10 em 4 E> F> A>

C> B> D, 10~ 20 em 4 A> E> F> C> B> D, 20~
40 cm A A> C> E> F> B> Do AR K040
B4 BN, 7KHE DX AT X 52 21 R PR 7K 52 i,
PR ARAS B K. A B BT HA A B 1%
REE N 2 E . B 6 %1, C/N KF-534i: 0~
10 em A> B> F> D> C> E, 10~ 20 em A> F> D
> B> E> C,20~ 40 em F> D> E> B> A> C, 2874
X D F B HE 0K, X ] e 1% X T A B 1 36
BT B A HUTRIAT AL M Bt . o
C/N At KME A 22. 85, e /ME A 12 72, P41
M 15 40, Zhang 251 78 X & 1 T L RFF 9T 45 44
C/N WAEIE 16. 15, X 0] BE 5 IR SR 25 351 v b 4k v
Hh, B EEARTUAE WIRG VA AN 7842 0 Ko

2
Fig.2 Distribution of the soil total nitrogen

in a typical lake littoral zone

3
Fig.3 Distribution of the soil organic nitrogen

in a typical lake littoral zone

2.3 HREIRRIIEA K, RE L LMK
F BT a9 X X A

FHEE 3 40, T A ERAT HURK A B 1 3% 7
T EKE(p= 0 01) FIKAL L ZEH S (p= 0 05),
o 2 A WL A C R E r= 0. 996(p= 0 01).
WRE 13 0~ 40 em 2 HIAT AR AN AR08 A AH 7]
(o3 AR, X5 7 75 NI &2 F 50 VR b 1 e A
BUB 4> B A8 At A —BU 4510 AR, v WA [F)2
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4
Fig. 4 Distribution of the soil ammonium

nitrogen in a typical lake littoral zone

5

Fig.5 Distribution of the soil nitrate nitrogen

in a typical lake littoral zone

6
Fig. 6 Distribution of the soil C/N in a typical lake littoral zone

RO b 1A AT HUBR R AR AR, LI
AR R T WA A B E AR OO, X 54
A Fr A5 TR A B R AR 25 EE 2 A A
M 2 —5, v] L TR A UK A AU A G
PER SRR A ., SRS LA, LS
KL LR T AR ALK (p= 0.05) FIKAL
(p=0.05) %% BFEM . WAREWMAEYE Y&
W BIAHK BB 3o r= 0 637 Flr= Q 617(
FERIOG), X AT BE 5 A W) A AL 5 A A 7 FH AR
Ko AMLBK A FEL T IERR A HA m, X5
Wang 2 " 05145 B — 5, g 5 U R Y +
Joitth kb &, R AR, R AR G

3 N
Tab.3 Spearman correlation coefficients of soil organic carbon, nitrogen and environm ental factors
B PH A4 &7 Rk I KL kL
A5 0.917* - 0.387 - 0.106 - 0.624 - 0.081 0.338 - 0.304
AHIA 0.917** - 0.387 - 0.106 0.624 - 0.081 0.338 - 0.304
HEA 0.645"" - 0.457 - 0.217 -0.543 0.12 0. 364 - 0.296
LTEE 0.816** 0.075 0. 637 0.617 0.076 0.27 - 0.299
A HLER 0.932"* - 0.375 -0.117 -0.633 - 0.069 0. 354 - 0.318
TIKE T KA A5 HHLE [ TiE % LR
R 0. 843" - 0.928" - 0.871" 1. 000
AHA 0.843"* - 0.870* 1. 000** 1.00
A 0. 920 - 0.784" - 0.851 0. 804" 0.804"* 1. 000
Tl 2 0.414 - 0.694* 0. 456 0. 759* 0.759"* 0. 542 1. 000
A PR 0.833"" -0.99 - 0.858" 0. 996" 0.996"" 0.792" 0.750"" 1. 000

ok CAHRMETE 0 01 2 LR E(XUR) * AAHIETLE 0 05 2 LR EH(XUR)

2.4 HEFEBIIBEAIK,RE L5 LMK

BB T R
HRHERFAE AR T 1 I SR T 3 A F Jl 4
(£ 4), HAEFMEE 2 5 0 5. 096, 2. 638 il 1. 403, 2
FDTHRA AL 76 15% , ‘EAITRE R B B 5 270 1 i
RUHNE AT 12 IR AR 1K 76 15% M5 E . b
Fi IADTHEREN 42 47% , 5538 B Wb, 2%, Al

550K

134 -

R R A, 5 TSR ML A AT A
(AT F2 () STRREN 21, 98% , 53 1 -4 (1)
R s B G Fs DTk %00 11 70% , S5 it
A A pH A5 A .
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il Rt 5 sy, JEHOR KX WA A
BRI AU O KA (R ), A2 D0 2 et
VA R 35 R, AR 1A R o0 SR R e
A P ERRE W Sl e 1 2 KX AR T - R, FEAIR
T A BURBAN 4 5K o R . 53— 5 Tl AT
VERL, CIm A AL AR 24 RV 45, 7 — e R B4
A7 ELRSR iy 1B IR A M

4
Tab.4 Analysis of the principle
F sy
ks
Fi F F3
A Pk 0. 941 - 0.137 0. 060
e 0. 955 - 0.128 0. 090
HHILA 0. 955 - 0.128 0. 090
(e 0.531 - 0.258 - 0.073
TiH % 0.435 0. 046 0. 688
N 0.815 - 0.071 0.303
pH - 0.342 0.248 0.736
BKE 0. 650 - 0.260 - 0.456
T E - 0.558 0. 143 0. 140
Rk 0.127 0.917 - 0.153
brigA 0. 466 0. 848 - 0.094
{2208 - 0.411 - 0.896 0.110
FRHE(E 5.096 2.638 1. 403
TR ZE( % ) 42. 470 21.984 11.692
ZTTHRA( %) 42.470 64. 454 76. 146
5 /
Tab.5 The organic carbon and total nitrogen
content in soils of different wetlands
ST S A o
TERAKIX 14.17 1.04
;;L{Ef; ZHHBUKX 0~ 50 9.81 0. 66
WAEBUKIX 6. 84 0.58
;fiuﬂi 5 H6y o 20 1. 12~ 6.41
B0 By 9.75~ 18.24
S AR 0.62~ 13.17
g 0~ 20
R (1) 11. 06~ 40.74
Jls LT 1 3.87~ 5.08
?ﬁﬁf HAKE @ 0~ 30 6.46~ 6.78 0.39~ 0.50
T — T R 4.33~ 4.48
L 0~ 15 5.94~ 59.69 0.42~ 5.00
R 15~ 30 2.11~ 25.28 0.26~ 2.34
:}ﬁﬁf 0~ 30 3.2~ 36.18

BY RP HL A IR R 0~ 10 em A7
BB 4 08 bl 338 /KA T i B0, KX (A
B) > T#X(C.D)> THRX(E.F), {H 13 10~ 40
em JE BRI A A S BREEASZESL,
TIEAHLR AR AP N S SR IR
B RREACES. LEAT PR SRR, g
B RS KRR AL B35 AHOC . S IR gs IR I,
g A L S K | IR R TR K AL S B
EU NI B e S R TR N Sl 11 £ T G S R
AN AR W B 5 L IRERAH G A &, XA
FEZ RN . 5 AR AL U EE, TR R
T AL B SRR .

ASCHIFE T ELPRSR i vty T3 AL iR A2
A )53 A, L 2D ) vh PR PR B R} 2
7% . (EHT B 2D R S R o, g s
I T RS SRR 5, DAY i Hh )
fifti [l B DIRE o
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