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Abstract: To explore the spatial distribution characteristics and ecological stoichiometric characteristics of the Yellow River
wetland in Baotou, Inner Mongolia, we collected the soil samples in different depths of six wetlands of three typical types
from east to west along the Baotou section of the Yellow River in this study. We analyzed soil organic carbon (SOC) , total
nitrogen ( TN ), total phosphorus ( TP ), and the relationship between ecological stoichiometry characteristics and
environmental factors. The results indicated that: 1)the average values of the SOC, TN and TP in soil of the wetland were
11.20 g/kg.0.42 g/kg and 0.98 g/kg, respectively. The contents of SOC and TN in the vertical direction had a decreasing
trend with increasing soil depth. There’s no significant difference of the contents of TP in different soil layers. 2) The
average values of soil C/N, C/P, and N/P were 25.39, 9.26, and 0.37, respectively. Compared with alfisols and aridisols

in China and other marsh wetlands, the contents of TN, the values of C/P and N/P in Yellow River wetland of Baotou were

EEWA : N5 HRFHFAHEAS (2016MS0373, 2013MS0618) 5 P 52 v 4k # T Wi dth A= 25 22 4 1 58 0 W 92 3 ( 2017-LYPT-DW-007)
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# W iHA/EZH Corresponding author. E-mail ; gys2050722@ 126.com
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lower, and the content of TP was higher. 3) The correlation analysis showed that soil total nitrogen was significantly
positively correlated with soil organic carbon, total phosphorus, N/P and C/P (P<0.01), but not significantly correlated
with C/N. The soil total phosphorus was significantly positively correlated with soil organic carbon, total nitrogen, C/N,
and C/P (P<0.01), but not significantly correlated with N/P. TP content was higher but its effectiveness was lower. Soil
total nitrogen content and its availability may be the main factor limiting the carbon, nitrogen, phosphorus, and other
elements circulation and ecological stoichiometric characteristics in the Yellow River wetland in Baotou. Our results will
provide the theoretical basis for vegetation reconstruction, ecological restoration, and scientific management of the Yellow

River wetland in Baotou.

Key Words: Yellow River wetland in Baotou; carbon; nitrogen; phosphorus; ecological stoichiometry
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FR I, UBRMAES REME RS RGN EZ

MR AR N B B AE S R G — KR E S R GEZ A R T, K Bl g A I AN, HA kg
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1.1 W5 IXHENL

PN 5% A S ATV ( 40°14739"N—40°3320"N, 109°25'51"E—111°1'36"E) v T4 3 Hi g i, #f b 5,
ARE/NHES FEIGT /R W, VG 3 E 2w R T, L = F KSR LI 2 km;y 42K 2 220 km, B0 AL A 29339
hm? | 5 TR ALY 81.49% " (1) . A0Sk B IAR L F PG 10 25 20500 0 B B 71X /N FIAT Y 1K T VA T8
DX g e DX O X, A RT3 N | VR VN T 0 R 2 M UK N TR b A5 S A | T T AR
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Fig.1 The location map of Yellow River wetland in Baotou
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FARFRMAREER 3 258 6 Sk, 43 FA IR B2 HRUKIX (Y1) (BE BHEAEBUKIX (Y2) /N
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K,Cr,0,-H,S0, JH & 1% WL E R AR BT OO0 B R 5 H 3R ORE (pH) 7K 20 IR A v it
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Table 1 Basic condition of study plots
B b 5 ; NN . ZHE SN b Lo o
BERD mwam werm om0 i i
Wetland . Latitude and . Soil
Wetland name Wetland type  Altitude/m . Dominant plants L Note
number longitude characteristics
R RN ( Kalidium — cuspidatum
" (Ung.-Sternb.) Grub.) . B8 3% ( Suaeda  0—40 cm Hf 5 AL IR 4, %
TR B2 ey 109°38'43" K e N s
Y1 *Eilij?W i MM RiTS: 1003 40°32'41.1" N glauca) A ( Agriophyllum squarrosum ’%j:,40 em AbPR 4R 3 AETCEEI K
S ' (L.) Moq) . ¥ ¥l ( Tamarix chinensis ~ VHE+ WA
Lour. )
Ji #F BE B ( Scirpus  planiculmis  Fr. "
) o 2016 4F 6 FIHE
Schmid i) B 2 3£ ( Heleocharis  0—70 cm ,
) W 3 4R . 109°40'38" & .L m? t) . 'EFH 7 55 ( Heleocharis cm\*ﬁ% SWEK. A
Y2 KIX MR RiTS: 1001 40°3125" N intersita Zinserl.) . F E( Leymus  £,70 cm N sk R 46
. chinensis ( Trin.) Tavel.) | M 16 B Z/E\Hﬂ 1B A
( Crypsis aculeata (Linn.) Ait.)
B % ( Suaeda glauca ) | Ik 2 %
(Halogeton arachnoideus Moq.) i 5
VNSRS TS Ny 109°46'55" E  (Leymus secalinus ( Georgi) Tavel.) Jil N
Y. Tiw 2 . (=0 AR K B
3 FUKIX ALl % 40°32'37" N ZE( Chenopodium aristatum L.) T3 DL FHHEBUKII R
( Calamagrostis epigeios (L.) Roth) &
£ (Salsolacollina Pall.)
NV, 7525 ( Phragmites australis ) . £ 7% HAERUK, 60 em
IERUATN 1 s 109°52'53" E S .
Y4 *E]D;({é(ﬁf i MM RS 992 40°31'30" N ( Echinochloa caudata Roshev.) R Bt RO LK N
o i (Rumex stenophyllus Ledeb. ) oA THAHAR
B M ey 109°59'39" E P ( Phragmites australis) | i AT e B
Y5 iMERT: 74 d 4
KX B ’ 40°31'38" N (Scirpus planiculmis Fr. Schmidt) RE5L TAHIHS
il ( Typha orientalis Presl.) | JoE
T A TN ( Phragmites — australis ), # FF &
Y QUIRIRRET 1004 R K B4
6 KX B 00 ( Tripolium wvulgare Nees) | H 4~ )L i L RARE
(Erodium stephanianum Willd. )
2 ERES

2.1 ARIREIZEAE Y 3B

A1 3 BV K AR B T UL 2, WIS Xk R SR A | B AR BUKAE B[R], g B R
AFE(F2), 6 MBI A EERN 1.01—1.49 g/em’  FE BN Y55Y3>Y25Y1>Y4>Y6,; /K A LTE
K 23.63%—57.32% , 5T 1.2 18] LB} Y6> Y4> Y2> Y5> Y3> Y1;pH (HZAR LGN 7.46—8.64, BF5T
X A S A At pH & TR E B pH Y8R (6. 5—7. 5) M BF 9T X0 M - 498 & SR B AE 1.13—15.66 g/kg
ZIa) ANFEREH A S R A R B RS WA RUK S A AR, KRR pH (AR, Y
PERUKIR L+ HERRER |, + 0K 328 B3R, 1A Eh i &, pH {H 5,

*2 BLHEMEMAREEEMMNTIERSE S/KEM pH &
Table 2 The bulk density, water content and pH of soils in different wetlands of the Yellow River wetlands in Baotou
TSR A oK Zxthit

Wetland number Soil bulk density/(g/cm®)  Water percentage/% Total salt content/ ( g/kg) pH
Y1 1.39a 23.63a 15.66a 8.19hc
Y2 1.40a 34.03a 1.30bc 8.07¢
Y3 1.47a 24.88a 1.80bc 8.64a
Y4 1.13b 47.55b 1.13¢ 8.05¢
Y5 1.49a 28.50a 2.08bc 8.31b
Y6 1.0 b 57.32b 6.32b 7.46d

R R IR R R 22 5 5 (P<0.05)
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2.2 R[EIEH A SEA B AR AT R A T T S A RE

A1 3 W VAT 44 2R TR L - 338 SOC TN TP &5 F AR Ak Bl A, 438 TN 2 & L ase I, A0 55 R 50 K, SOC | TP
SR EE B RRBE/NES) . KL 0—60 em 14 SOC &I HE KN 3.15—30.39 g/kg, HI{E M 8.98
g/kg, KA 2 500 2 TN JE LR 0.15—1.14 g/kg, ¥IM(E A 0.34 ¢/kg, ANFIZEAEHL + 1 0—10 cm £)Z TN
SHERB K (E 2) ;TP K 0.59—1.96 g/kg, ¥I{H 9 0.86 g/kg, &M HA SOC, TN TP 75 5 R ¥ 73 5 Ky
21.36% .37.38% ,12.30%, T BT I, +3€ SOC [ TN F1 TP 5 5 26 4= J2 VR 3 18 i 22 B0 2 1 0% sl N 28 Ak
HE(E D), BRIEE SR HERUKIR HE 5 AEFUKIEH SOC & R Il B 7 ) [T B3R KA w4k, 1
L PUASE LAY SOC 7 R MR I3, IF HORTRZ K 11 SOC & 22 5 W 3 W (E B BLAE 0—10 em )2,
[ii] — DX I A BUK PR SOC & it R T MEBUK RIS . TN & /N T 2= 35 PR UK X DU 70 ] 4
FBUKIX 73 A RUK XA A 1 2 ) 22 S bE B 3 7R B T RUK X R B H FERUK X Ml T2
TEBUK X4 £ 222 58 B3 BRI T 1 EBUK X A6, 418 TN & g H BLE 0—10 em )2, [l —
XIS E AE UK ANR L TN & W & TR HERUKRAENE L, TP & & 7E /N [J i 2= 5 PE UK X DU Vi) 4
FUKIX BT AR UK XAEHD 0—10 em + 2508, 75 AL FEHLAS 2 1) 22 A 3%,

#£3 FREZEBGEM 0—60 em 1= 13 SOC, TN TP R E G it S 4H1E

Table 3 Statistical characteristics contents of SOC, TN and TP in depth of 0—60 cm soil layers in different wetlands
ALK K JExi

b 2 5 Soil organic carbon SOC/ (g/kg) Total nitrogen TN/ ( g/kg) Total phosphorus TP/ ( &/kg)
Wellandnamber ™70 i mmer BRAEUe  PHE WX BRENe  PHE X SRR
Y1 5.07b 1.18 23.25 0.24h 0.09 40.20 0.60b 0.071 11.78
Y2 4.41b 1.15 26.01 0.24b 0.11 45.68 0.61b 0.041 6.66
Y3 3.15b 0.74 23.62 0.15bh 0.05 33.62 0.59b 0.038 6.42
Y4 9.65b 1.73 17.93 0.22b 0.07 33.70 0.97b 0.149 15.35
Y5 4.49h 1.06 23.53 0.16b 0.08 51.00 0.68b 0.129 18.89
Y6 30.39a 6.15 20.23 1.14a 0.48 42.14 1.96a 0.371 18.93

P v g 2 R 51 AN [ R ) 22 S 48 25 (P<0.05)

2.3 ARIEHE C N P AESHFI RRFE

LSk BTN HE C N P A P A R K M L7 22 57 (P<0.05) (56 4) , M6 HATIT 75, o
Sk BT - HERR UL (C/N) 2 18.26—36.02, 340 25.39, PUTH Vbl & AF BUK R ML C/N 83 8 T HoAh 2
i IR L (C/P) O 4.99—8.84, ¥IMH 9.26, MR & Z= 1 PERUK MM | DU TE VDT80 5 A7 BUKR Mo | R i
AERUKIRHL C/P 358 T AR M 5 6 3K BT M 1 S0k LE (NP ) BRI, Y I AE 0.2—0.39 Z 8], B
0.37, M 5 2= VEBUK IR ML W 15 AR BUKIR D | B AR BUK X i N/P t 3 T LA i

®4 AFEIEH TR C/N.C/P.N/P BILLIE
Table 4 Ratios of C/N,C/P and N/P for soil from different wetlands

HAE Ratios Y1 Y2 Y3 Y4 Y5 Y6
C/N 21.56+0.65bc 18.26+1.24c¢ 21.08+0.80 be 36.02+2.16a 27.30+0.79 b 22.49+1.51be
Cc/p 8.47+0.58a 7.17+0.42bc 4.99+0.23 d 7.91£0.30ab 6.62+0.22 ¢ 8.84+0.5 a
N/P 0.39+0.016a 0.39+0.016a 0.24+0.08 b 0.20+0.05b 0.24+0.02 b 0.38+0.07a

B AP AR, FAT AR R R 225 .3 (P<0. 05)

2.4 14 C N PAESAFIHE LS 135 A S

- A T 1 5 AR R A A R RO R IR e R A R S Y R 43K
0, 403k BT D 4 4 SOC AV 5 N/P ML (P>0.05) , 5 HAbER AW (b 2R R AE B W 3 IR AR G (P<
0.01) ;TN 5 SOC TP N/P 1 C/P B B F IEAHSE(P<0.01) , 5 C/N AR R FE, TP 5 SOC TN .C/N Fl
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Fig.2 The spatial distribution characteristics of soil TOC, TN and TP in different wetlands
P eh A [a] R 2 ) — R R[] 2 ] 22 52 35 (P<0. 05) 5 Y1 R B MEBUKERE M ; Y2 W &% S FUK X BRI, Y3 /DA
P HEAUK B b Y4 . DU VDT 3 AR RUK BRI ; Y5 . P i T M BUK BN Y6 . RV AR BUK 2L

C/P BB EIEA I (P<0.01) , 5 N/P MR B, HEM HIEYFRPERT S 3% C N P fbita b Z (a1
TP —E AN, S KRS SOC TN TP .C/N Hl C/P 4% W IE M54 (P<0.01) , 5 N/P MHEMEAR
3% 13 pH 5 SOC TN TP .C/N N/P £ B HAHC(P<0.05) ,Fl C/P BB FH A (P<0.01) ; T4
HFI TP \C/N S 4% 25 TUAH G (P<0.01) , 5 A A H i REAE 22 (] SAE DG, (AR SN 2

%5 L1 TN.TP.C/N.C/P.N/P 5+ ik BFHIME XM
Table 5 The correlation coefficients between TN, TP and C/N, C/P, N/P ratio of soil physical and chemical factors

AL e
SOC 0.814"*  0.863""  0.765""  0.858"" 0.207 -0.466 " 0.814"" -0.56

TN 0.814"" 0.568 **  0.323 0.932"" 0.551"" -0.440" 0.521"*" -0.379

TP 0.863"*  0.568"" 0.791"*  0.565**  -0.102 -0.422" 0.873"* -0.764"*
C/N 0.765**  0.323 0.791 " 0.528*"  -0.182 -0.430" 0.777"* -0.581""
C/Pp 0.858"*  0.932**  0.565""  0.528"" 0.540"* -0.528"" 0.561"* -0.40
N/P 0.207 0.551** -0.102 -0.182 0.540"* -0.425" —-0.045 0.025

# % AE 0.01 OB FREEFHIC, * 7E 0.05 AKF(3U) |- 582540

2.5 A0Sk T T b ) P Al T R O Y A

P2 3L H R 0—60 em )2 Y TN .SOC TP .C/N .C/P Hl N/P 5 h = kA -4 b T 5 3
] A VA 0 3 D R e el Y 2 ) L At S R M AT A, BRI Sk T E T I TN & & C/P
FIN/P AR % T A A b 52 e 15 T R A R0 368 s 1) S 4R TP 5 70 O/ N {fL s Tk
FEl b A | R R e T T R LAt s A 3 b 1 S 44 T HE SOC R 11.20 g/kg, G i T BV =
FYAN T BIR Y SOC & (£ 6) .
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Table 6 The comparison of contents of C, N, P in the soil and their ratios of the Yellow River wetlands in Baotou and other wetlands in China

M4 7R R EZ BTN
T k k TP/ (g/kg P P 2

Wetland name Vigke) S0C/(¢/ke) /(¢/ke) wN v v Soil depth/em References
STl :* :‘“l\
R =N 047—127  433—774  043—063  6.71—12.31 25.76 2.09 2 [14-17]
Yellow River Delta
]
J,E‘%kﬂﬁ . 0.90 8.6 0.43 10.28—12.87  18.68—25.22 1.55—2.14 0—40 [25]
Ningxia plain

FE] I - 458
Tmfﬁ{ﬁj':ii% — — — 12.1£0.24 63.5£2.6 5.46+0.29 0—10 [26]
China mollisols

=] iﬁ‘
ﬁF.??i o 11.24£0.22 29.0£1.8 2.60+0.15 0—10 [26]
China aridisols

NN A:\I:l

'T‘I?l(u(%{ikiﬂ — — — 18.22+7.51  245.22+227.52  13.60+16.81 [27]
Chinese wetland

N ﬁ: S N
KRR 0.42 11.20 0.98 25.39 9.26 0.37 0—60 EN N

Yellow River in Baotou

3 e

3.1 QSR [E) AN A WL | R4 A IR

C NP A{UERAE H AL 1K H EE G R, AR AR 5T BRI e A 7= 1 o0 2 Fn 2B ) 2 40 B P 0t
A EEMEA Y ASRGET C NP S uE IR R A, M ESE#TR 7 FEF FSE 5
TR A RGN IR AR LA R A B R A S v o i S P S R LA G A 0 2 (N4 55 ) A L7 4 o)
Y 13 C NP ARAETT RV AE R 32 B A S MR | LIRS R RS Bh i 2 R SR, A 3k B
T AR K T AR T IR RO R 28 s B T T K RN DK B TRT Y] R X bR K A ) kb 2 R
— R A HE C N P AS AR SRR ARBFSE R SOC TN & 7E A R 281 0—10 em /25
YR w T AL L2, BRfE )20 R nak iy 1 B S s b, — A B R BRI A—E
TR A ARBE YR ZE0 T B (a8 oA X S RTN BRI AE R — B0 A Sk e R
PR EHON—AEA AR FYIR R 25 PTE 0—20 em, 1M 14 SOC TN 7 i W25 32 Ml v £ 0 B (80 0 07
VEF LA SRR 2850 A0 VR BE RO RE I, 12 3 5 A0 A 0 0 DA S R P 0 i o0 e 30 o 38 2 BB 13 T 7 JE A R
VR EAh, TR RV LA KK M, 3243 18] 2R RS B 1R ) il - e T A 0 R, T R EOR
[ 2 b+ 3 SOC TN 5 £ fifi = 2 IR iz s/ . Ak B iRl TP & 598 FEl7F 0.60—1.96 ¢/kg Z [H],
SRR, B TP SRR A RN AR ET A AR B3 AR R R BUAK, Walker 2509 Fl Qu 25T AN
P (IR E TUURAME RS, 58 iy P #8502k HUTRUA T P ARSI, 3053k A TAREL IS it i, B2 +
HERE R HE | 0 RO TR T IS W XA, 0—60 em +IEH W XALFRE 22 AR K Fr DA+ TP & =13k
BB IGE RS T SOC A TN & &, B+ TP HA MRS WEE o0, B 5 2EE /N,

A0S ATV AR AR MR D (40 . BV 8 AR BUK X DU V0] H AR FLK X)) 1) SOC TN TP & 44 i
FR TN R AU A B A W R YR ) e R T RUKIR e, AR AR UK
T RS B SR LA 2 T R K S S AR A BRI ) N 3, i URE SR DA P S T PR AR
ARG B R A = 7 TS 58 AR T 46 T 2B 4 ik B MR R A T AR phok 43 % R 1 ] A
IRV A s SIS ARy H I T AR AR, B R R 5 K B ek i AR B, A AT R R
RS, DT 52 T = 98 (18 B SRl 25 2 5 TN ARG oy | 5 A B UK BT b 22 A FHE KRS IR0 T &
B e O 41351 S W0 w0 S 1 e 7 7
3.2 Ak ET A R R B A ST SRR SO F R R OC R

13 AT PR A 2 B BT K A ARG BRI KRB K R 2 S A R sk E Tl A S {45
H A5 C N P ICRMIEFR =R E N A, AR5 SOC 5 TN & R B FH B (K 4) X
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VLIS B C N JEA %0 — 30y, EEORIE TAYREE . B3 EINEH TN & &F1 SOC TP \N/P
I C/P ELWE B3 IE A5 (P<0.01) 5145 C/N M SR 32 3 A LAAE i A B BF ST KA AR [ 40  Zp ik
9, AW SOC TN FE 4% FEHb 4 58 B2 h i AR k35— PR BUE AR AT PR3, 8946 T TN 5 C/N
BRI SCIE  (HJRE 2 TR ARAE G, LUK TP 5 SOC TN .C/N 1 C/P A8 3 i Sk i 2 1EAH 5% ( P<0.01)
PE WA PR A Sk B Hb AR C P A RERR Y R R AT e N ZAgik= . 3% pH 5 SOC TN TP .C/N N/P |
C/P 2R EMAI(P<0.05), pH {EZM - RUEYTEE  RIHEERZ A b2 e R AE B i [ g AR A%
K, pH AR, 136 ML Rl 08 5% , B SRR B0, Sl T -3 ¢ () BB XTI C/N HUfETH R, TSR
HARZEF W WA DR IS R KRy P, B E NP C/P HUAE TH o, A DU v 3] & 4F FRUK X R RS 1 7
HWAEBUKIX

Paul Al Clark "' IAK C 1N =P B PO A 535 4 Bl 1k R0 A BT 20 A R (0 B4R b, 4 C/N 2
RN 145 N 5 fb e I A ML iR RE 1 R B 532 48 N BRI ZLHE AR, C/N<25, R H 5 PR
FEALRREE R, By TA ALk, B 86 50, BAHMUR I A S22 8] N RS 2, HEMAEY A
PLER A 43 i o R 2 2 N SRR 7 40k 3 /N B 25.39, B @ TaEME 1 (12.1) T
B4 (12.1) AEVEFEH (18.22) LS HoAl # ] # 2R 8 C/N i, N/P {HAX R 0.37, K T 4 H ki +
(5.46) . THE+(2.6) JRFEEH A (13.6) LI HABIE L+ 3 N/P (RSFES41E, 0T DL & 9060 3k B3] 18 1 3 4k
N BRFPRAS . WA /R S5 1R 0k A B2 A 0 F s 2 0, 3 C/N C/P N/P 2 18 b R Ak i o
AN C/P 5 N/P<14 /R A B R SR A Y A KA BR I PE N 2, B2 R R BRI TR,
SR KB X OR [R5 B 5 Rl AU 4 X e A Sk 2 AR AR5 & R, 5 4 B DX I AL O ) 3%
N Z PR, KL AR S Bl P i KRG T LR e O/N HERF IR > A 2 b A S R 4+
e C N By FZRIE, I P 7 i RE T RIS A KAk, ARG 45 SR 2 B Sk BT (] 2 A0 b+
e C NP B(EH 69:25: 1, %R A: 35 R G TR AR L BRI 55 1

4 it

P52 3k BEAT b 143 SOC TN H1 TP & HEFA(E 43 10 11.20, 0.42 .0.98 g/kg, 54 [E I Hb & 0%
R HAR EL, LA 48P SOC TP &84 , TN S &8Ik, SOC 5 TN TP & & #F 24k i & IEA ¢ (P <0.01)
14 SOC ., TN & JLP7ede By ) EXR BN s/ Ny, — 35 & a BA B WA < AHREPE” e R R0
TP & EAARE , BR T 2 A F FERUKBE L (DUE VAR BUK X T3 AKX ) 0—10 em 12 TP &
T T A A - JZ A AR M TP i A T L 25 AN R VA L A S BT b % TN
SR S R R, SOC TP 5 178 5 R A

A3 BENE M B 7K & 5 SOC TN TP .C/N [ C/P & EM i & A (P<0.01) , 55 N/P G, HIERE
TP .C/N #2 B A 56 (P<0.01) , 5 HAB AR, SOC TP 5 C/N . C/P M F IEAR, 5 N/P AHHK; TN
Tt C/P N/P R ETEADG, 5 CO/N MG, SrhEwE L A E T2 4 b EE AR DL B4
AP AR FE A0Sk B iR+ 3 C/N 85, o 25.39 , ANF T 9 i AE F ; C/P ON/P 43518 9.26 .0.37, TP
T (AU P A ARG, TN 5 5 S HA 50t T R R PR ) 6 Sk BRI 1 38 a R B SE T R IR I
HAEBA AT AR OCHE R 1
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