5541 B 17 W) *E &~ 2 Eild Vol.41,No.17
2021 4F 9 A ACTA ECOLOGICA SINICA Sep.,2021

DOI: 10.5846/stxb202004090848

Wb, TG, B2, B A 52, XU0EE i 223 DA 7] b R0 O 2 B 3P AR 1 28 1) 3 A A AE—— A 2 3 B g ). AR 25 2 4, 2021, 41 (17)
6764-6772.

Yang J, YuZ]J, Wang C, Wang M, Shen R W, Liu J Z.Spatial distribution features of soil properties from Xiong'an New Area: A case study of Rongcheng
County.Acta Ecologica Sinica,2021,41(17) :6764-6772.

R FHX AR L MP AT RN B 5 1 R T
—— LA B 1]

o, TEE,E ALE MRS T BUET
LI R A fRh 22 BE, ARIE 050024

FEEE - oy W) WY 22 37 DXAS [R) - b R FH 7 2 R Mot 4 253 (i) 43 A1 R ALE , SR FH PR 12 TR AL IR 12 5 SR B e 22 7 X — 83 L 3%
J2HIERESE (0—20 em) 133 {73, 38 FHHLGE T2 F1 AreGIS A G AR, Xt 4 iR [] + 3R H O =X F 19 384 BL (SOM) \ & A
(TN) A&®E(TP) &8 (TK) R (EC) \ HHEFEREE(SS) (& /K& (WC) \pH B MU MR ZS [B] /3 A0 FRAE AT T F9E . 45
R, BE R 2t pH i, 1R )E SOM TN TP Al TK & 340 F o 45K, R LA R, B TK & &
To2e5oh , HoAt AT BRAG PR 22 53 .35 (P<0.01) o E 338 pH(E (AR EDR > ARt > Bt > 24 Pl 15 5 b ) 5 SOM & 4 (k> 23 bl 5
St > PR M > PYREREDR ) s TN 75 8 (B b ~ A e 55 2 Hbo> bRt > P Bl eV ) 5 TP 35 i (Bt > 20 1 5 4 b > DY i b Uk > R ) 5SS (P B
TV S A b > Akl > 23 el S5 2k b ) 5 WC (P Bk > 2 Fel 5 > bl > B4 ) 5 BC (PN BtV > 8 b > 20 Bl 55 it > M, ) o S T] by
FIHI77 20N L4 pH (A& 5578 544, SOM (TN TP \TK \WC 1 EC ¥y 4548 5 | SS Ja i A8 M . WFTIX 123 SOM TN il TP %
I G A OC (P<0.01) , 2845 [ {404, SOM TN Al TP 45 [ 43 A R 00 2601, 35 R 300 A B i /0, VA £ . WC (EC Al SS
SR FHEAI(P<0.01) 28 M B R BEHOIR . A E 3R 2 1% PR IR bn Y fa ks, B 2B Ak A X mg L A2 A B
IR S SR AT T LR X A R B BRI IS A3 (R A A SR, SRR X A RN AR S AR AR R
R IR ;S ()43 R 2R e X A5 B

Spatial distribution features of soil properties from Xiong’an New Area: A case

study of Rongcheng County
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College of Life Sciences, Hebei Normal University, Shijiazhuang 050024, China

Abstract; In order to clarify the spatial distribution characteristics of soil properties under different land use patterns, 133
topsoil samples (0—20 cm) were collected from Rongcheng County in Xiong'an New Area by grid method and random
sampling method. The soil organic matter (SOM) , total nitrogen (TN) , total phosphorus (TP), total potassium (TK),
electrical conductivity (EC) , salt salinity (SS), water content (WC) , pH value, and soil mechanical composition under
four different land use patterns as well as their spatial distribution features were analyzed by geostatistical methods and the
tool of ArcGIS. The results showed that the soil in Rongcheng County belonged to light loam soil with neutral pH values. The
contents of SOM, TN, TP and TK at the surface layer of soil were at the middle level. Under different land use patterns,
except for the content of TK having no difference, the difference of other physical and chemical properties had reached very

significant level (P<0.01). The pH value of soil (inland tidal flat>woodland >farmland >Park and green land) ; SOM
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content (farmland>Park and green land >woodland >inland tidal flat) ; TN content (farmland = Park and green land >
woodland>inland tidal flat) ; TP content (farmland>Park and green land>inland tidal flat>woodland) ; SS (inland tidal flat
>farmland >woodland > Park and green land ) ; WC (inland tidal flat>Park and green land >woodland >farmland ) ; EC
(inland tidal flat>farmland>Park and green land>woodland). Under different land use patterns, pH value of the soil had
weak variability, SOM, TN, TP, TK, WC and EC had medium variability, and SS had high variability. The SOM, TN,
and TP content of the soil in the study area was positively correlated with each other (P<0.01). The spatial distribution
patterns of SOM, TN and TP in the study area were similar according to the method of spatial interpolation, showing a
feature of less in the east and more in the west. WC, EC and SS also showed a very significantly positive correlation ( P<
0.01), and the spatial distribution was patchy. The results showed that all physical and chemical properties of surface soil
in Rongcheng County had trend effect, and the change in the middle was more obvious than that in the north and south. The
above results clarified the current situation and the spatial distribution pattern of soil physical and chemical properties, and

will provide scientific support for land use and ecological construction in Xiong'an New Area.

Key Words: soil properties; spatial distribution; land use types; Xiong’an New Area; Rongcheng County
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Fig.1 Distribution of sampling sites in Rongcheng County
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F1 FEHELEERGEITHHE

Table 1 Statistical characteristics of soil properties in Rongcheng County

- vy o = e ¥ VA
sthr BB ROME RKE OPMIL bR RRRE G w00
Index Sample size Min Max Mean S.D. C.V./%  Skewness  Kurtosis ) .

ype

A HLIT Soil organic matter/ ( g/kg) 133 5.21 29.76 17.22 5.24 30.46 0.027  -0.194  EA&
4R Total nitrogen/ (g/kg) 133 0.34 1.70 1.01 0.29 2879 -0.142  -0.144 A
421 Total phosphorus/ ( g/kg) 133 0.26 1.46 0.58 0.16 27.14 1.508 6.451 FEE RS
4241 Total potassium/( g/kg) 133 9.13 21.41 14.49 1.84 12.70 0.512 1536 A
27kt Water content/ (g/kg) 133 4.17 34.76 10.27 5.26 51.25 2.358 6416  WEIES
A4t Soil salinity/ (g/L) 133 0.01 1.16 0.10 0.13 130.61 5.682 4267 SHERS
EEE’F%_ .. 133 0.09 0.39 0.16 0.05 32.25 1.968 5.264 FEE A
Electrical conductivity/ ( ms/cm)

pH 133 5.07 7.79 7.18 0.46 6.40 -1.556 4.330 XTEE RS

PL K-S K25 5 sig>0.05, IR IE 254341

2.2 A ORI 7T R AR A S A REAE
221 ORI 00 3 pH AT SOM 5 & 1 5200

T2 X — 25 IR EL R 2 35 pH (HAE IR M 5.07—7.79 S F¥E R 7.18(FK 1) . AN HbZEAI + 3 pH (HAF
TER 2257 (P<0.01) (£ 2) , RN N BEREDR > ARk > Bk b > 20 bl 5 2, 20 bl 5 2 38 pH (B W%/ T 1
b 3 Fh FH DS

R2 AE:HF AR + B8 L HE AR (T AR L)
Table 2 Characteristics of soil physical and chemical indexes in different land use types ( Mean+SD)

e AY Land use patterns

N
o INCZT T i IR
Park and green land Farmland Woodland Inland tidal flat
pH 6.15+0.45B 7.28+0.30A 7.33+0.31A 7.45+0.20A
FEE SS/(g/L) 0.02+0.01C 0.09+0.05B 0.06+0.02B 0.42+0.36A
TKE WC/ (g/kg) 12.86+9.93B 8.93+2.68C 9.59+1.65BC 22.38+4.02A
53R EC/(ms/cm) 0.14+0.03B 0.15+£0.04B 0.14+0.01B 0.24+0.11A
AP SOM/ (g/kg) 16.79+4.21A 17.95+4.73A 16.10+5.08Aa 10.64+7.82Bb
2 TK/ (g/kg) 15.18+0.90A 14.25+1.61A 15.28+2.62A 15.35£3.48A
2T TP/ (g/kg) 0.58+0.19Ab 0.60+0.15Aa 0.44+0.11Bb 0.48+0.09b
2% TN/ (g/kg) 1.05+£0.28A 1.05+£0.25A 1.02+0.22A 0.58+0.37B

7] —47 A NG FREFR IR 22 57 135 (P<0.05) , AR RS FREFRR 22 530 % (P <0.01)

5T IX K2 SOM & 28 If A 5.21—29.76 ¢/ke, FYME N 17.22 ¢/keg, AR L HF A SOM & 27
W2 (P<0.01) , B>\ e 5 4 b > bbb > PY B MEDR | Bk A el 5 4 SOM 5 i Bl = T N Bl e, #F b 2
el 5 & b RN MR M 8] G B8 35 25 57
222 R EHE N P K &R AR

TEZE T X — 25 EL 22 T HEN TN & 872505 K 0.34—1.70 o/kg, F-HIE K 1.01 g/ke, ANIE) -+ H A
T4 TN 25 B35 (P<0.01) , B ~ 23 el 55 S > bt > PO B2, b #2855 st Fndk o 36 )2 +
BTN &AL, WP IX IR RE TP & B IR 0.26—1.46 g/kg,“FIH N 0.58 g/kg, N[ L3 H]
AU TP 2257 W3 (P<0.01) , HEHE> 2 el 5 it > N Flie b > b, , bt + 58 TP 7 4t g 2 I8 T LAl 3 F - b
KA Bhih P S e ] R IE TP HE I E S AU X S Ak B bR | YRR TR 2
TK SEX & 55050 15.18 ,14.25 1528 F115.35 g/kg (52 1) , Bk B DU K- H 45 FH MO0 B 35 22 5% (P>
0.05) .
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T2 X — 2530 L HESR)Z SS hy PRl i > Bk b > AR Hls > 23 Pel 55 Sk b, pA i 498 SS S kb bR K
OSPE S SR AT TR B35 22 57 (P<0.01) | I A 3 Fp - 28R JE i 5 25 57 . 2 T HE WC NN BEMERR > A el 5
S M > MR > B b, YR MEVR 58 WC B S5 T A 3 b 4 R A AN P S 4k i B WO B TR
(P<0.01) , MIAKH 58 R 23 bel 5 b ] T0 22 57 . 283l IX P Bl 6 2 438 EC AR 25 v T A 3 b 3
FA B pRHL AP Sgkib ] EC IF BB EER(FK2) .,
2.3 AR A T SRR AR R 0y AR S

P2 oB X — 25 I L 3R 2 TR 8 WUALARAR A B T BOT- 34, M W53 X 3 PE B () - IR B0 (3R
1), ZERFW EWA HIBSIEVRFRREA —, 258K (K 3), SOM TN TP  TK ,WC . SS EC F1 pH {H#Y
SRR 17.22 ¢/kg 1.01 g/kg [0.58 g/kg . 14.49 g/kg 10.27 ¢/kg 0.10 g/1..0.16 ms/cm 7.18, ZE5F R HL
(C.VONER T IEFREZS AR 5 i — A Ge i i, W] IO [ b 3 B AR PR Kbt S 25 R i BUEPE . S8
C.V. <10%RFESVE, C.V.AE 10%—100% g 3AE 0, C.V. =100% 548 S HE AR —br i, 25
BB 0—20 em SS JESRAS T, RHIWFST X L2501 SS ZANA P i % . 3% SOM TN . TP \TK \WC
M EC YJ@ b 448 5 pH 78 5+ RECH 6.40% , 25 A48 S fe /I

®3 AEIHHFMAAXTLERBLERNERRY
Table 3 Coefficient of variation of soil physical and chemical indexes under different land use patterns

R RE(C.V. /%)

TR
Land use patterns ﬁmrﬁ o) g el FoKE é?ﬁ';i R oH
SOM TN TP TK wC SS EC

N Bl 5441 Park and green land 25.07 26.67 32.76 5.93 77.22 50.00 21.43 7.32
HFH Farmland 26.35 23.81 25.00 11.30 30.01 55.56 26.67 4.12
L Woodland 31.55 21.57 25.00 17.15 17.21 33.33 7.14 4.23
PP E Inland tidal flat 73.50 63.79 18.75 22.67 17.96 85.71 52.38 2.68
A Total 30.46 28.79 27.14 12.70 51.25 130.61 32.25 6.40

2.4 A[E MR Iy 3 A SRR AL FR BRI (4 A G
X2 T X — 25 IR EL AN ] L b2 7 32 2% + S B R PR b AT AH G 70 BT (3R 4) A8, Y X 338 pH (H 5
'mTkﬁéixﬁﬁ1wﬁ$zﬁﬁﬁﬁ%Uk0m)SMWWTPQEEE%Eﬁ%URMH)wMﬂ
7 (B O AHE RBGAE] 0.872, R X N £ )2 13 TN 5 SOM i EA =R A, TN &&= F1 TP
aEIE%EM%UkmnLT%%I%AIT@HuﬂﬁEMEA%MA@n—mgm%o%E%Fi
HE WC.SS Fl EC % B #FIEM S (P<0.01), SOM TP Fl TN &5 WC B HaMH%E, TK 5 WC & 3 F 1EMH%
(P<0.05) .

R4 TEBUEGRHAXRY

Table 4 Correlation coefficient of soil physical and chemical indexes

18 FF Index HHLIE SOM 25 TN 4 TP S TK EKE WC EE ST HL 5% EC
pH 0.019 -0.064 0.092 -0.043 0.157 0.629 -0.060
AL SOM 0.872** 0.263** -0.144 -0.052 0.075 0.017
A TN 0.289** -0.051 -0.086 -0.004 0.024
S TP 0.099 -0.015 0.077 -0.118
240 TK 0.182" 0.030 -0.059
ki WC 0.575** 0.237**
FEhE SS 0.327**

* % R P<0.01 /K L BEMIE, + Fm P<0.05 KF I BEH L
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Fig.2 The trend of soil properties content in Rongcheng County
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Fig.3 Distribution of soil properties in Rongcheng County
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