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Spatial distribution of soil carbon, nitrogen and phosphorus concentrations and their eco-
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Abstract: Top soils (0-10 cm) were collected along a water gradient in three sampling belts in Caohai wetland of Guizhou Prov-
ince, including agricultural areas, transition areas, shallow-water areas and deep-water areas. Soil total organic carbon (TOC) , to-
tal nitrogen (TN), total phosphorous (TP ) and their ecological stoichiometry in different water levels were measured to investigate
their horizontal distribution patterns, as well as their influencing factors. Our results showed that the difference of TOC, TN and TP
contents were significant in four water gradients. The soil TOC and TN contents gradually increased from the transition areas to the
deep-water areas, while the TP content firstly decreased and then increased. The soil TN content in agricultural areas were signifi-
cantly higher than that in the shallow-water areas, but TP content in the deep-water areas were significantly lower than that in the
agricultural areas. The difference of soil C/N, C/P and N/P ratios were significant in four water levels. The soil C/P and N/P rati-
os gradually increased from the transition areas to the deep-water areas, while the C/N ratios firstly increased and then decreased.
Compared with the transition areas, the soil C/N, C/P, and N/P ratios in the agricultural areas were lower. Correlation analysis
showed that the spatial distribution of soil C/N, C/P and N/P ratios were related to soil physical and chemical properties such as
TOC, TN and water content. In summary, the hydrology significantly affects the spatial distribution of soil TOC, TN, TP, C/N,
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C/P and N/P ratios in Caohai wetland, and the accumulation of soil carbon and nitrogen will be enhanced when the water
level rises.

Keywords: Water level gradient; ecological stoichiometry; Guizhou Caohai wetland
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WFFEIX (26°49" ~26°53'N, 104°12" ~ 104°18"E) fii T 5t M 4 BT B A0 B RO X, 2 — > RARWE JT
1o EIR A WV AR A5 R . S R T A DX S By 2 U, KR B4R 19 5— 10 F 0, 4R P 2B
HRTE 950.9 mm /4y, B IX KR FER H RS T KA, S KoK 5.25 m, P24 7K B 2.35 m.
RO K A R S R A PR R v R AR 9 TR AR A R K A TRHE K UK REVE Y UK A B
4101 3% ( Ceratophyllum demersum) JRJE 3 ( Myriophyllum demersum ) JM-HR T3 ( Potamogenion lucens) | 3%
46 ( Ottelia acuminate ) 55, & 7K A8 ¥ & BE B ( Scirpus triqueter ) . 7K 2 ( S. tabernaemoni ) . 7K it ( Typha
angustifolia) \XFEEER ( Paspalum distichum) | 7 35 ( Phragmites communis) 3] =4 ( Scirpus fluviatilis ) FIKT &
B ( Juncus riangu) 5.
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Fig.1 Sampling geographic location (a) and water level gradient profile (b)
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Tab.1 Physical and chemical properties of soil in the sampling sites

FEX IR ASA ik JKIR/ cm TR % AL/ (g/kg) pH

PP AKX G i 130.00+10.00* 46.52+0.01° 116.05+5.94° 7.51+0.02°
HKIX KA, 89.00+7.94" 40.78+0.06" 80.31£3.99" 7.41+0.07"

P B 31.00£6.08° 36.24+0.02" 54.69+0.96° 7.35+0.02"

A H X Fok — 27.34+0.02¢ 66.23+0.41¢ 6.08+0.031

ERBET AKX ISR T3¢ 193.00+11.68* 57.44+0.06° 56.86+2.56" 7.54+0.04°
AKX KA 131.00+18.58" 38.14+0.02" 37.33+0.78" 7.05+0.05"

X MR AE R 73.00£16.70° 33.52+0.02" 28.65+1.09¢ 6.63+0.11°

A H X E¥ N - 25.01+0.02° 17.08+1.64¢ 6.87+0.031

[iluwiN KX SR 264.00+18.01° 50.19+0.05° 87.02+3.11° 7.62+0.07°
AKX 7Kl 132.00+14.01" 39.09+0.01" 39.65+2.09" 7.47+0.03"

T E X AR 82.00+11.06° 32.61+0.03¢ 20.28+1.09¢ 7.40£0.02"

A H X E¥N - 26.19+0.02¢ 44.05+1.55¢ 6.17+0.034

o R TR Ny B h e 22 s B A7 AN R) /NG TR R RIS OR [R] K 6z =22 [ 28 57 1. 3% (P<0.05)

1.4 Gt 5940

AWFFEH H3E C/N . C/P N/P ¥ 0 Bt L, B8 43 #r fifi Fi SPSS 21 1 44:, il >R ] Origin 9.0 3K 4.
LR 2 25 e /K S R X B 9 25 38 A PR R b e | 4 i B B AR 8 b2 1 e i s ). SR B
PRI AN ]R3 (SN RIRE X)) - e 20 il o i B AR A b ap it it e A7 22 5 M40 TOC TN . C/N
T EF R AR KT 0.1, R A Tamhane #4725 WAL 1 TP .C/P N/P \WC pH J5 2 57 MK B0 25
/NF0.05, 80K LSD 472 8 LLAR. 7EilFAT Pearson AHOGCH BB KIS 2 i , O 08 #E4T IE A b 46, 45
RIFAESKR.
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2.1 REIKALHEE LA BR . ABES R HHE

ANFEIKAL R BE 13 TOC TN TP & 25k 3 HI7E 9.91~ 67.31,1.84~3.93 F1 0.33~0.58 ¢/kg Z [f], -1
{4331 31.33.2.68 H10.42 g/kg ([ 2). /KA FEIX 2550 1 TOC TN J TP (9755 ] 434 (3 2).

[ —FE X, N[ 7K A B 2 4338 TOC TN TP & 535 5 i 25 (P<0.05) . 78 3 MREX it I X B IRK X,
3 TOC TN £ 5 5 1 ka3, oK X 25 8 T HoAt K (7 BB 2 (P<0.05) A& HTIX TN 5 dk Bl 35 8 1K IX.
(P<0.05). 7 3 AFEX A4 F X 498 TP i die iy, HL5 FLA/K 786 1 25 57 i 35 (P<0.05) , X R AR TR/K X
I TP i T P X K X (P<0.05) | T 5K BE T S AR - 4 TP S i AR UK X K X Kt
P X Z 8] 22 5 A8 8 % (P>0.05).

] — 7K B0, R TRIFEIX £ 4 TOC TN K TP & WA e 25 5. AEKIX K X B X R, X %4 +
e TOC & ik Wb 35 5 T ROR E KB (P<0.05) 5 7RI 8 X R /K X, 0 548 8 TN 3% 4k 24 i 38 0 T8
MR B R B T (P<0.05) s 7EH/K X, XS4 4 TP & i 3 5 9 R B E K e 7 (P<0.05) .

2 WUN R T 220 WK e K AL o DX R 79 5 58 ELATE FH X 38 5 40 (5 0

Tab.2 Two-way ANOVA to test the effects of water gradient, sample region and their interaction on soil nutrients

KA FEX KL x FEIX
CIEAEE S
F P F P F P
WL 701.93 <0.001 925.84 <0.001 45.06 <0.001
A 100.39 <0.001 21.54 <0.001 1.12 >0.001
Jex: 305.95 <0.001 42.01 <0.001 35.54 <0.001
AL 29.79 <0.001 82.16 <0.001 6.01 <0.001
e 357.22 <0.001 411.61 <0.001 25.09 <0.001
AW 115.42 <0.001 25.21 <0.001 7.65 <0.001

2.2 REIRALHE B T 38Rk A B L T E L HHHE

RIE KA A6 T 438 88 C/N .C/P Fil N/P 43 BI7E 4.14~17.64 22.78 ~154.21 Fil 4.45~9.36 2 [a] , SE-H{H
G300 11.26 77.17 1 6.53 (Bl 2) . KA FEIX B P4 28 HAEAR b 35 5% i + 3¢ C/N [ C/P Il N/P {25 [6] 43
m(E2).

[F]—FE X, R RIZR 786 2 4 C/N (/P Je N/P 2255 B 35 (P<0.05) . £ 3 MFEX AN [FIZK A7 A 3 4 4
C/N B I/NRR I A H X (8.70) <id X (9.67) <iF/KIX (13.28 ) <iR/KIX (13.40 ) 3 ¥ X 5 A& H X
ZRARRE(P>0.05) , GOK X HEK X 2 5 WA 5 (P>0.05)  (HFRKX 54 H X 2 57 B 3% (P<0.05) ; +
HEC/P RN AR MK (44.72 ) < PE X (55.50 ) <KX (86.86 ) <IR/K X (121.58 ) i ¥ X S M X 22 %A
W3 (P>0.05) HAT ¥ X 5K X K X 22 5 1.3 (P<0.05) 5 4 N/P I EFRIA A H X (5.22) <it
X (5.50) <¥ZKIX (6.23) <KX (9.21) , RAK X 54 B IX et X K X 2% 57 i 25 ( P<0.05) .

[Fl—sKAiBBEE 3 A FEIX 13 C/N (C/P N/P fEFE 3525 5. ZERAK X /K X Bk i X, 0 52 4 1 48
C/N.C/P BE R T ERBET R (P<0.05) . 7853 X FiR K X, XI5 H -4 N/P 110 2 8 F i bk 2
FERBET (P<0.05).
23 T ER. A BEERELESUFITER ST ERBUEFHXR

Pearson FHSCPEM TSR ANZ 3 iR, 13 TOC 5 TN (C/N C/P J N/P H ) W 3 IEAH2E (P<0.01) 5
13 TN 5§ N/P LS4 R 3% IEA G (P<0.01) ; - HE TP 5 C/N . C/P & N/P WAHSGHA 3% (P>0.05). -1
WC 5 TN N/P J C/P LB IEA I (P<0.05) ; 23 pH 5 TP 1 .3 11AHC(P<0.01) , T 5 N/P LE 31
A5G (P<0.05).
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Fig.2 The contents of soil TOC, TN, TP and their ecological stoichiometry along different water level gradients

3 LI A B SRR S A AT TS R BRI T AR D

Tab.3 Correlation analysis among soil physical properties, soil carbon, nitrogen,

phosphorus contents and their stoichiometric ratios

ok pH A LR A peyT BRA L BB AmELE

TR 1

pH 0.756 ** 1

A LA 0.562 0.312 1

MA 0.577* 0.193 0.829 ** 1

p=t -0.476 -0.773** 0.064 0.285 1
WAL 0.428 0.287 0.867 ** 0.472 -0.127 1
Tl L 0.667* 0.517 0.946 ** 0.702* -0.241 0.903 ** 1
£ 0.856 ** 0.630* 0.785 ** 0.824*  -0.298 0.561 0.848 ** 1

* FRLEAAR(P<0.05) 5 #x FIRL B FEHISK(P<0.01).

3 Wit

3.1 REIKAHETESANGR SR BN E SR
15 3 AR i P XA BROK X, KA T i, ELBCE T 1.0, 38 TOC TN & By, i 5 15 £ 57
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EU BRI AE T I BIR S A SR B SRR N K SC A T g AR R RV SR | K A S MR
J BTG P, TR T 5 M0 3 SR 23 0 A Bt 7L A 3 MR R 0K X 18 TOC TN & TP & i T i
X AR AKX (] 2) , H DR 94K X T KA 4 e 2 e e i, U 9% 4 R DT B S, B fif 1 48
TOC TN K TP i AFE 5 oAb, K IX 33 AR AL T BUICIRAS , T IR K 2 MR B IR 8 3R, 3 5k 4
PR 22 W A A | B A AR T I B T B R TS 52 B e S 20 B B R R B TR ) T 03
AR A LR B BB AR, E A BRI R W], A P X A Ve M i it NE LU & I AR 0 3, A L
JIE i 28.89% 2 3 T 2 S EUR T IX TN F5 it 2 v T B X (G ISR 22 —. 59 4b, 54 FE XA 1, o 38 X
TR A b | TR P 0, 3 S P SRR SR, R M L B 00 5 SR 0 I, 3890 T 2 A
T RE N, TR T H e AU F . AR W, SR A L, B i i/ B8/ RESE AL B I 0
B R0 BN N 0| e S (4 R A R R0 ) i e s 3PN D A U | AP RG-S R - s <1
e LBk 5/ REE ALY, J AR AR T 0 S I A T3 U X K X B TR K XA T T R R A
RER LRI AR 5 P AT B X A TP & B T 0 X K X B K XL A, felk
AP AR AR R A HLIE 5 BN 1 B X L8 TP f . SO0 Hb R] — /K 086 B L4 TOC TP
S (2 A S B B A DX SR TR I AR, ST B T LI, B B R 3T A 3 0 K
LA b TR A A RIS, T O AT LR G 3o M 2 AR AN, IR SR AR I K X N e, R IR
KIX, KIZEHs +HE TOC TP &5 05 T F A B 7 B bk (18 2) . AT L, A i S oKk (46 T, 45 1 T4
50 - R S R R ARV g LR P R AR A R
3.2 REIKAIH B 10 B B S ST B L S E B it

4 C/N C/P o N/P 20k R B R BT A HL . BFSE X 13 C/N M (11.26) 1517 2 5 1 b
(10.59) " BEBHWIGEHL (11.17) ™ Kevpr [ 4 g3 8 (12.00) ' $2 305, {H + 5 C/P Al N/P 54K (77.17 Fi
6.53) 150 HIEH ( 52.74 H1 5.03) 2 IR BEWIEH (25.30 il 2.44) 1) FEWIE A Ay Hb 3 25 (] R |-, +
HE C/N RFER AR E T T+ C/P N/P S Sk k. A8 3 MREIX P, 4 C/N L C/P J N/P 76 R[]
KA Z 7122 5 B3 (P<0.05) , 3% 5 Hu 2% FZE 248 % A9 HIF 70 45 1 — 35, 1 W 78 X s % 1+ 3
C/N.C/P J& N/P (9725 (6] 4045 5 K SC AR

F R R A 2 ) S R A SR C/P /P B N/P LRI s AR e A 3 R
X o, f X B OKIX, 3 C/P AR R 5 TOC A i (75— 30 (B 2) 1 N/P H R ZS AL B 5 TN {4
8018 2) xR HHE C/P 1237 TOC S, 138 N/P 3 T IN 5" e/ &
W, + 4 WC 5 C/P N/P 2 i35 156 (P<0.05) , W]+ WC e k& H 3 C/P N/P Jy ik % %4
FH' 3 R 125 K A R T SRR AR LGS I A K B R (ISR el A S R S
(1) 48 7 BLA HIE C/N C/P Ko N/P IG5 TP S an ™ . s e foh 76 TR PRIEAE R (% 1) L3

U BT R A HLAE 53T AR SR X 4 C/N L C/P B N/P Bkl 5.

3.3 REIKAIih L 10R B B U F T B L IE RIER

33 C/N A S A WL A i AR D % B C/N> 25 (JEF R i, UG HLF B2 4 i
P11 C/N T 12~ 16 Z [, WA HLR B E YR G o0 ™. 5340, H 3 C /N S5 HLR M i
TR BRI A A0 R S L, ©/N /N A LR 23 i i P B O S R Bk ™7 7 3 AMREIX R R RIK A3
PR +HE C/N BEFRI AR X (8.70) <X (9.67) <BR/K X (13.28) <7R/K X (13.40 ) , 2 B AR R KAV B
JiE 3904 HLUBR A AT REAL T 55 MRS, (R0 K A T 25 39845 WILJ 20 AV R A A0 R s 1 38 Wi 58
VR, WKL TR, 3 AR IX 3 LI 5 i S0 a3 33— A0 WK 3 T 85 BE A8 4 ) - 396 LR
St A< X SEAT AL A3 A VR P R0 A 2850 U s 0 R o, X T B PR O X 9 K AR A
ﬁﬂ;m.

Paul (BFFE W], 13 C/P WAk S A HUBE 1L fE 1 (9 44T, C/P <200 75 Wk % A HL 5 1k, C/P>
300 WA MBI 2 , C/P 7E 200~ 300 2 [H] &0k 3 il e LT85 4846 . teah, +4 C/P 54 KL
St R TR A Rl S i R e, /P N A LTS iAo P RO S T e L A 3 R
DX H AT K B JEE 4 /P M R BN AR X (44.72 ) <3 P X (55.50 ) <¥% 7K X (86.86) < T K IX
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(121.58) , FRWIAR IR BE - HEXTn] B8 1 BA ML A0 XU, AEL 9 7K A0 T v A DB Fe A T
AR RO B W . KIS WIS RS 1 U AT AR A A ML R A > I L 3
AT FEAR XA RO RO 1, TR OK DRSO AR A 2 SRAR T

4 #5ig

1) B b /KA % (4% 198 TOC TN A1 TP & 30 9 45 8] 43 A HL AT 0 38 52 i, by aah 3 (X 0K X, + 38
TOC FI TN & im SRS MRK X 38 TP & i i 2 5 b X SR K X, 3 BH K37 T i3 vl 34 5 Vi b+
ek R B AR

2) RO KA AP EXT -1 C/N L C/P F N/P 975 [ 43 A B Wi 3K, A< T IX -1 C/N (C/P Hil N/P i
1%, AT X B RK X, +HE C/P 1 N/P 352 3 138 i C/N S SE0 N 5 BRAG ia3s. + 4 C/N /P Al
N/P By73 (814345 5 £ 1€ TOC TN \WC 23R Ab i 6.

3) R 8 C/N R C/P B MI%, A HUE A MUBE 5 AL T 5 iR A (EK A T 13 RE RS 1 + 384 4L
B B A LB AR .
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