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Fig.l1 Location of the study area and distribution of sample points
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1.3 TEHERRESNE

131 TEHFRESE
TR R 2 A SRR EE 0~20 em, 75 5
AFETT NSRS i 28 SUHRURE I R AR 3R 2 148 O 3L
RA L), B SCRERE N L kg 24, AR
A% SIS E e ek AT B A a0 LIRS (3
L, DAAS AR AR AR I 2 -
1.3.2 HIEBERNE
T A HLER (SOC) 1| I H 55 FR #1484k - S A4
245 2R (TN) FH P i 9L IRE - BILIRE AAY; 2
(TP) A F il — 4R B bt be £ 3k s 28 (TKO) AL H R+
WA B EE VL . pHAE DN & fif FH pH 13k 5 4l
T T I0 R E  ARCE A AU E R
S BV VR =3 S BE 1% 5 A A8 R FE Ak R
RSB EIES . EEEEKE A E LB
JEE X5 2R FHAA T D00 5
TR E=ATNHEA L B A TMAER (1)
K RIERTRALR g, TIEATUAAL R em’,
LB =(1- 25 5/ %) < 100% (2)
K= R E T )/ T HE*100%" (3)
133 TREREH
B IR W VE H AR S Ak i e R - g
AR 71 23 ) AR S A R AR S R (CV) 3R, A8 57
FRITHEA XS
brifE 22
Cszﬁjﬁ (4)
A : 24 Cr<0.20 7R 55722 50 524 0.20<C1<0.50
2R HFAR S 5 1724 CV= 0.50 B I /s it AR Sk

1.4 HIELES S

12 1 SPSS 22.0 A AT 7 18] 22 57 1R 4 B 1A
E )7 243 1 (One-way ANOVA ) ; iz F Duncan 7 iF
17255 BB KT ER (P=0.05) , 2K H] Pearson #1543 #r
B AT o0 R Z RN AH DG , 8 H Origin 9.1 83
A7 R O 1 2 22 il I Xof 592 3 54l 4 A7 e M [ml I 0055
43 #7338 H] Canoco 5 8/ i#E47 RDA 4387, 3 Hr 43
FRAL PR X6 A 38 AR 2 Ak 25 T R AR A S e il
ArcGIS it A .

2 HBREHMH

2.1 EYEERBEHE
FHET SR TR KR 2 Bl A R AR e v 26 1 A

5N 61.37%~86.16% , b b # w0 R 75 80 55 % i
K ERTUTEE IS e/ s % B0 16.33~767.41 Bk -m™, &
T RRETR AR, 29 R 3 A B VR 1Y 2% AR R
69.46~1 814.38 g-m™, H:ip P 35 RV 50K, 2R TUR
BRI 2615 (F 1),
®1 AEFHZEREMAEREEYEE LT
Table 1
types in Baidunzi Salt Marsh National Wetland Park

Community characteristics of different plant

FEEZM HEEE/%  BIE/RE-mT) M EEYE/(gemT)
K 61.41£5.54°  16.33+1.73¢ 731.56+33.44°
NBE 75.66£3.25°  25.61+3.15° 178.27+11.56°
U 61.37£5.12° 137.26£19.86° 69.46+6.63"
e 81.72£6.91"  415.65+23.51° 131.28+15.20¢
hME 86.16£8.20°  767.41+35.26° 162.37+11.66

5

P 70.65+4.31"  156.40+12.81° 1 814.38+120.56"

R 84.52+4.32"  209.52+19.72¢ 261.77428.25¢

FaR ) 79.3343.73° 22.28+2.34%

T AR P REFRR B 22 53 (P<0.05)

337.69+14.63°

22 TEBUAATF

138 3 V8 [ G20 2 el P 8 FloA 4 B v 2
AVHE AR VR B AF7E 22 57 (32 2, P<0.05) . 45 BV 2 1]
4 pHA(E AL B i S A SR AR
A E KR ALRGE 34 5 i 25 ¢ (P<0.05) , %%
4 BE 95 2 A0 4 e ¥y R ek, 2L pH (H N 7.93~
8.67 5 45 AH 4 Tk v 2 A8 v - M 5B 5 £ 101,14~
371.23 mg-kg™", BEMIHE 7K I 0 A BEAE v 119 3.60 1% 5
SR SN 28.90~53.21 mg kg, K N R A RE
7% B /N R R TR A S0 T O 6.26~52.95
mg-kg ', e KAHJE i /ME Y 8.50 5 s 2 FE 4 1.16~
1.61 g-cm™, EhTUTREE 24 R iz FEVE 1 72% 5 75 7K
HJE 10.67%~21.67% , e KAE A Fe/IMEL Y 2 48 5 FL R
2 49.00%~55.67%.

8 P W HE V5 S AU 11 18 pH (H 25 B FNFL IR
BJE T 5948 S v A i B AS A S K
R T AR R AR RS TR AR R
2.3 TEASNKFITEHE

FIEIF-5R VH [ 5200 b 2 el 8 AR 4 A v 25 70+
1y SOC M TN % & 43 il J& 3.19~20.14 g-kg™'

0.32~1.89 g-kg', CV} 0.40, ¥4 J@ T Hh &5 5 Y4E
43914 8.20.0.96 g-kg™; TP I TK & 43 1l 2 0.04~
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Table 2 Differences of soil physical and chemical factors in Baidunzi Salt Marsh National Wetland Park

TS A A AR A FK FLEEE
ey pH /(mg-kg™) /(mg-kg™) /(mg-kg™) /(grem™) /% /%

Fe R 8.10+0.09° 212.15496.05° 34.23+6.69 6.26+1.31" 1.38+0.02° 14.33+1.00° 52.67+3.28"

IR 8.67+0.36° 222.95+63.48" 34.34+5.68° 14.1543.37° 1.27+0.06° 12.67+2.50° 51.67+1.80°
EVIVIIN 7.93+0.18° 268.66+24.68" 32.38+2.18° 52.95+5.97" 1.16+0.06" 13.00+1.73¢ 55.67+1.80°
T3 8.13+0.05° 172.40+16.76° 29.5042.33¢ 11.97+1.39¢ 1.61+0.02° 21.67+2.18" 49.67+1.32°
EOVIE 8.13+0.10° 101.14+9.35" 28.90+2.60" 13.77+1.40" 1.5440.04° 20.00+1.73 49.00+2.29¢
P 8.57+0.30° 263.02+126.82° 53.21+8.15° 20.25+3.94¢ 1.54+0.06 11.67+0.50¢ 50.67+1.32¢
FEH 8.13+0.36° 371.23£99.94° 36.77+9.57° 47.78+10.25" 1.38+0.02° 13.33+0.50° 55.67+2.78"
AR/ 8.57+0.22° 176.59+19.04 30.30+5.30" 27.89+5.86° 1.37+0.03¢ 10.67+0.50" 49.33+0.50"
SEHIE 8.27 223.52 34.95 24.38 1.41 14.67 51.79

7 S FRA 0.04 0.45 0.27 0.70 0.10 0.27 0.06

R RI AR 3 25 57 (P<0.05) .

0.87 g-kg™ 1 0.15~4.48 g-kg', CV 43 5| 3 0.68 Fl
0.70, ¥ )& To A8 S0, ¥I{E 404 0.21.1.85 g kg™
(F3). 14 C/N.C/PHIN/P I 23 5 °M 10.34
52.96 F17.54, CV 43514 0.69 .0.68 F11.10, 2 J& T3
e, HIHENKWEHEHR0.99,CV 115, )8 T
SRARSEPE (R 4),

3 aEFRBEMAELTEC NP KEE(n=72)
Table 3 Soil C, N, P and K contents in Baidunzi Salt
Marsh Wetland Park (n=72)

foki T/ MA R ARl AR5 AREL
Hgkg)y  Ngkg™ /(g-kg™) cv
soc 3.19 20.14 8.20+3.31 0.40
N 0.32 1.89 0.96+0.39 0.40
TP 0.04 0.87 0.21x0.14 0.68
TK 0.15 4.48 1.85£1.30 0.70

x4 AETFHRBRHAETEEC/N.C/P N/PHIN/KIE(=72)
Table 4 Soil C/N.C/P.N/P #1N/K in Baidunzi Salt
Marsh Wetland Park (n=72)

ks f/ME S BeRME FIME BRI CY
C/N 2.26 46.80  10.34£7.12 0.69
C/P 11.13 189.73  52.96+35.99 0.68
N/P 0.72 44.11 7.54+8.30 1.10
N/K 0.13 7.20 0.99+1.13 1.15

24 AEEMBEZFRBTEESTUFITTEILFE
T 6 T 1 500 1 2 ] 4% v - S 22 [ A

BAbET R A B 2 25 5 (K 2, P<0.05) , Hop £
HETN &5 0.63~1.28 g-kg™', $h A WO REVE e K, 2
TEREVE I 2.03 % ; 4 TP & 54 0.08~0.36 g-kg ',
PRGN 75 2 0 M SREVE 19 4.50 fi5 ; 3 SOC & =
4.56~9.86 g-kg', A B I L CH B WD OBE 95 W
46.25%; 113 TK & £ 0.45~3.96 g-kg ', BRMIRETE Ny
AN RS 19 8.80 ff o #5 HEVE L1 C/N 2 6.24~
16.61, P23 IS AN K 2 RO I 1 37.57%; 14 C/
PAE A 27.24~117.54, 8 F BCREVE R S5 HEVE 19 4.31
B s T3 N/PIH N 2.41~17.61, 3h M BERE VR L 000 E RE
I 7314 ; T AEN/KAE R 0.18~1.41, Ho iz #f
T Inc i BRI AR

2.5 TEASHUFITERES TEEBEUERIXRE

Pearson K PEr BT R B, I SOC & &5 +
HETN TP & f, 15 TN 5 TP & sl i A G (P<
0.01), +HEHfbH 1 F 4 ek S b EAF e 2
[ A7 7E— R B ARG (6 5) . Hidp, £ HESOC %
5 R B i IE ARG (P<0.05) , Sl AR
2 UM G (P<0.05) 5 133 TN & i 5 4 20k &
i pH B F A (P<0.05) , 5 & /K= B3 A 56
(P<0.05) ; -3 TP & & 54 200k & & 3 1EAH ¢
(P<0.05) , 53 %080 & 2 L & /K & I 3 A G (P<
0.05) ; 3% C/N 5885 A i 3% 1 AH 5 (P<0.05) 5 1
B C/P 5 MK A B 3 I A 56 (P<0.01) , 5
RCER 7 it FLIR AR B 3 £ A DG (P<0.01) , Sl A=
Wi S AR RO i i A OE (P<0.05) 5 &
HEN/P 5 pH 2 3 IEAH G (P<0.05) .
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Fig.2 Characteristics of soil SOC, TN, TP, TK contents and their ecological stoichiometry ratios in different phytoecommunies
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Table 5 Correlation analysis between soil stoichiometry characteristics and soil physicochemical factors
SOC TN TP TK C/N C/P N/P N/K
socC 1 0.96" 0.84" 0.16 0.72" 0.56 -0.11 -0.21
N — 1 0.85" 0.19 -0.65" 0.34" 0.69" 0.36”
TP — — 1 0.10 0.28 -0.56" -0.53" -0.15
TK — — — 1 -0.03 0.02 -0.10 -0.60"
A -0.21" -0.18 0.05 -0.14 -0.09 -0.26" -0.13 -0.17
A 0.02 -0.11 -0.26" 0.38" -0.15 -0.46" -0.3 -0.12
(8 ) 0.01 -0.08 -0.03 0.07 -0.25" -0.29 -0.11 -0.09
AR 0.27" 0.30" 0.26" 0.72" -0.10 -0.25 -0.20 -0.32"
pH 0.22 0.28" -0.21 -0.42" -0.16 0.11 0.25" 0.37"
K -0.23 -0.29" -0.26" -0.12 0.22 0.36" 0.17 -0.01
K 0.20 -0.21 -0.13 -0.27" 0.14 0.15 0.01 0.10
FLEEE -0.19 -0.14 0.18 0.45" -0.02 -0.317 -0.19 -0.17

AR R I E M IE (P<0.05) 5+ Rt i A 5 (P<0.01) .

+ e HE AL A A g S A2 TR A RDA HE
(] 3) B - 3 5 Ak 2 b i e - 3 b [ 77
o5 L Y AR OB Bl 65.10%, A5 LA i M R N
20.41%, Wil HLE e 85.51%., H1 L WHiZ /0 Hrfig i
UMb S e b A A T S - A R 2 )
R, HEE Yo T, & B 7 1A

Ak 2A RS ) AR RN A R > pH> b |
AR>S K B> U > R > AR >ILEE K
0.8F
b AR

RDA2(20.41%)

K& SOC

-0.6 b L
-0.6 0.8

RDA1(65.10%)
TE 250 i 3R R RHERALIN 7, S50 Sk AR S b2
K3 e syt 5 AL N T RDA HEFP 45
Fig.3 Soil ecological stoichiometry and RDA ranking

results of soil physicochemical factors

WA AR pH Hb 1 AR ) - AR A AR R A
AR (P<0.01) , Hoxt 34 Bk 2f it iy
ﬁﬁk%ﬁﬁl H34.50% , 18.60% 1 15.00% , 43 1] it ¢
e A 2R 29.40% . 15.20% F1114.50% 758 5
ii%&F‘«7kg%ni_§5z%ﬁﬂxﬁii$$*4t%+§ﬂﬁﬁ
F5 (P<0.05) , 1 HoAth = 3 BEAK H 7% 484 2%
T R R IE R R M AR B i K (R 6) .

xo TEHENEFHNIEESTUATEEZUHRF
Table 6 Ranking of the importance of soil physical and

chemical factors in soil ecological stoichiometry

HALIHF RRER%  TiEE/%  Pseudo-F PlH
EER L 29.40 34.50 7.80 0.01
pH 15.20 18.60 4.70 0.01
My A 14.50 15.00 3.50 0.01
ok 13.60 10.50 2.50 0.05
A 12.50 9.70 2.50 0.05
R 2.50 5.70 1.40 0.23
AR 0.90 4.10 1.10 0.37
FLBEE 0.50 1.90 0.50 0.75
RDAHEF &5 R LA MBS 5 1%

SOC.TP.TK .C/NIEAHE, 5 158 TN .C/P.N/P N/
K A ¢ 48 pH 5 + 58 TN C/P N/P N/K 1E AH
%, 5 +HSOC . TP\ TK .C/N A6 3t FAEWR S
+3E TP 2 IEAM X, 5 438 SOC . TN . TK .C/N .C/P .,
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N/P N/K ¥ MR FR . iRk, 5
RO pH A b AR Py R T R TR i
A RS E TR AR AE AY T2 B A N - (181 3) .

3 itig

+ 3 rf SOC . TN, TP I TK & /2 Sz ke + 35 5
A CEE R bR, XAE P 9 A KSR R A LA
BAEY . ANFA YRR A A R
PR T B % Ak 2 T d REAE (9 5% e B R
]2 ARG R, HOR S 2 (TR B RO
Hh 2> bl 1235 SOC & & -4 8.20 g-kg ™', 24y
TR+ 4K (11.20 g kg DAY 73.21%, 5 5
TRAEPURIF Y 45— B, 3 AT BE AR TR W T AR 43
5 Ak BB Bir S B0 o AN (R 4 B 2
() g0y S 22 SR, PSR /AR
7% 1338 SOC = Ik, X 5 T 4490 A5 i i 95 25 S
— B, FEEH A RIS R R & ) B A
R B IREE IRVD K, RE G VA B 0 R RE B
55, NI/ T R P B ST R BLR . 5 REER
F 7% 26 B, v [ S 5 S Ak i IX 0 o S O b
B LR 435 M AT ir 35 5 L YT P JAR T 4% 8 K 4 b
&, RE N SOC & m ik, X 5 AW e 45
—3
+ 3 N A R IR Y — R AR L
[ A AR AR AR 2 ARBFSE X P9 £ HE TN
BRI R 0.96 g-kg™, Ry H T BRIR HLOE- 24
KF(1.10 g kg™ ) 4 87.27%. AHFIE 45 5 5 B 4 5
I A5 R — 2, T E T X TN Y
AR, A EVE N AR T I N
FEX A , 33X AT RE 2 R T B0 23 DX el R 0 8 L A %
PR B R L R A AL =, d 4 p
KT - R RUA HLY T, - SERIAE B 53 A0 A% R
(1) S5 JO P T LA B0 P ) A S P 0 K [ e K A
TR A AL PR B Y AR
WF55 43 TP (- F MM 0.21 g-kg! K T H ETR
P M+ S 2K F (0.43 gokg™) L HLBFSE XA
TP (728 fb 7 BBl /N, X 5 T LAY I BF 9 45 1 —
xR T HOTRA S TR R R, R
B, HHEK EEORET R, A5
+HE TK B9 F-241H M 1.85 g- kg™, o fik T [ i1
MO (14.40 g-kg ™), X 5242 1 BF
FAR 3, X REEH T R AR ST Y&
K Z [ i R0, ™, B = 384 AL 1) 384 Jon 3 3

- TK & & A AR XU/ | [R] B ke 1 Bp 2 & BT 7
A J M X+ 3R KOG 3 HL AR B, X S ARAF 5
H K JGE AR IR AR R o AHIF 5T X 38 4 3 k20t
ER ke ol RN ES RTE PR ST S e b B 8 G L3
WL IX I SOC . TN . TP . TK & S NE = .

435 C/N . C/P LUK N/P 1T LAAE Ay - 3 55 50 O A7
BUAE R, 24 C/N i, A LT b 2k 2%
AR FAIER S AR ERY, AT
Eh VA FE F AR 2 BE C/N L C/P N/ (RS- 34 {5 43 3]k
10.34.52.96.7.54, Hrh C/N FIN/P AR T [ 7E 21
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Ecological stoichiometric characteristics of soil in Baidunzi Salt Marsh
National Wetland Park, Jingtai, Gansu Province

Guo Simiao, Zhou Xiaolei, Ren Ju, Wang Runlong, Fan Yuke, Liu Rui, Zhang Xiaowei
(Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Ecological stoichiometry is an important means of studying the dynamics of energy flow and nutrient
cycling in ecosystems, and is also one of the important fields of ecological research. This study focuses on the
surface soil (0-20 ¢cm) of Baidunzi Salt Marsh National Wetland Park in Jingtai, Gansu Province. Based on the
distribution characteristics of 8 typical plant communities, 24 sample points were set up to collect soil samples
and analyze the differences and correlations between the stoichiometric characteristics of soil organic carbon
(SOC), total nitrogen (TN), total phosphorus (TP), and total potassium (TK). The aim is to reveal the soil
ecological stoichiometry characteristics (SOC, TN, TP, TK, C/N, C/P, N/P, N/K) of Baidunzi Salt Marsh Na-
tional Wetland Park and their relationship with community types and soil physicochemical factors, in order to
provide theoretical basis and data support for the scientific management and ecological regulation of Baidunzi
Salt Marsh National Wetland Park. The results showed that: (1) the average values of soil SOC, TN, TP, and
TK in the study area were 8.20, 0.96, 0.21, 1.85 g-kg", respectively; The mean values of stoichiometric ratios
C/N, C/P, N/P, and N/K are 10.34, 52.96, 7.54, and 0.99, respectively; (2) There were significant differenc-
es (P<0.05) in the ecological stoichiometry of soil among different plant communities, with soil SOC content be-
ing highest in the Tamarix chinensis community and lowest in the Phragmites australis community; The soil TN
content is the highest in the Salicornia europaea community, which is twice that of the Suaeda glauca communi-
ty; The soil TP content in the Tamarix chinensis community is the highest, which is 4.50 times that of the Sali-
cornia europaea community; The soil TK content in the Tamarix chinensis community is the highest, 8.8 times
that of the Nitraria sibirica community; (3) There is a highly significant correlation (P<0.01) between soil
SOC, TN, and TP content in the study area; (4) Redundancy analysis (RDA) shows that soil available phos-
phorus, pH, and aboveground biomass are important factors in explaining the variation of soil ecological stoichi-
ometry characteristics, with a contribution rate of 68.1% to soil ecological stoichiometry characteristics. In sum-
mary, the soil SOC, TN, TP, and TK contents in the study area are lower than the average level of Chinese
swamp wetland soil, indicating that the soil SOC, TN, TP, and TK contents in the study area are relatively
scarce; There are significant differences in soil ecological stoichiometry among different plant communities, and
soil available phosphorus, pH, and aboveground biomass are the main soil physicochemical factors affecting the
soil ecological stoichiometry characteristics of Baidunzi Salt Marsh National Wetland Park; The soil N/P ratio
was significantly lower than 14, indicating that soil TN content is the main factor limiting the growth of shrubs in
wetland parks.

Key words: ecological stoichiometry; soil; salt marsh wetlands; physicochemical properties



