Ao R M KF F IR, 2016, 33(6): 961-968
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2016.06.006

MEEREERR TERRESEN

o AL BRAE, RAE, FHX, REF, BFMR, N 8

(1. WiVL8 W A VES 55 07, Wi vr M 325005; 2. SN AT RE V0 10 FF % s g S 4L F A TR &), Wil
SEH] 325026)

BE: ZAFBHHELIARR LES RN R T A FHAL, A AEAR | LR R L GNL TR TR
REAEIRE, BdRMHRE, KRLEAARR, BRAEMBSZSSFNLERRE %, FEMERE
%% (GPS), ARCGIS o #7 # 44 Ao Surfer $x - K F LR R FMEA A B, #RAN: OFLERRELEEEHX,
A 132¢gem™, B4 %EFE, A 77¢g ke, witkiz, pH825, AMKREN &Y, H 17.94 ¢-kg!, & RAH K
BRI 5B ERAK, 580 A 0.69 g-ke! Fo 4.82 mg-kg!, MR AAT R B S ET, H062g ke, QIELHFTE
R ARRER IR MG IEMRHAAT, 2EApHALLZEZ M4, OFZRBRLESRAEKREK L, H A
FBE X (A NL A 0.482)064F T F & L3 (L4 ML A 0435), LBERASRE ML S H B T E4F

s F LR AR R E, FEHREBLSLE T pHMEFE E, ARALR A EBAH R TENAE, B 1 LS
%33

KR B M BRER; S48 NME; LESRASA
hESES: S714.2 XEIRER: A XEHE: 2095-0756(2016)06-0961-08

Soil quality evaluation in a coastal reclamation region of southern

Zhejiang Province
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Abstract: To systematically comprehend soil quality status and its spatial pattern in a coastal saline reclama-
tion region of southern Zhejiang Province, to provide a reference for green space system planning, and for soil
improvement and implementation of the green project, basic soil properties were obtained through survey sam-
pling. A total of 61 soil samples which was composed of 8 to 12 profiles mixed in 0-20 e¢m and 40-60 cm were
collected. A comprehensive soil quality evaluation and classification was conducted using fuzzy mathematics.
Then, a soil quality contour map was obtained using GPS, ARCGIS analysis software, and Surfer software. Re-
sults showed that (1) soil bulk density (1.32 g-cm™), salt content (7.7 g-kg™), and pH (8.25) were all ex-
tremely high; soil organic matter (17.94 g-kg™), total nitrogen (0.69 g-kg™), and available phosphorus content
(4.82 mg-kg™) were severely deficient; and available potassium (0.62 g-kg™) was abundant. (2) Soil salinity
was the main limiting soil quality factor with soil bulk density and pH being important evaluation indexes. (3)
Soil quality status across the study region was generally low with soil quality for the topsoil (/i: 0.482) better
than the subsoil (/: 0.435). Therefore, soil quality classification and contour mapping could provide guidance
for soil improvement and vegetation planning, but for landscaping, soils would require lower soil salt content,
Wk H Y. 2015-11-055 &[] H . 2016-04-13
FEGTUH - WA AR B2 Be s 4 A 15701 H (2015R26R08E03) 5 i JH 117 23 45 PE AL B2 35T H (N20150022) 5
T M 7 AR AR AR SR BT 1 BT H (€20150002 )
TEER A Tk, BIBORSE 0L, A, MR AR A BFSE . E-mail: yangsheng0072001@sina.com, i {55
YE#: BREKE, WR5Ehl, ML, MBHRMAEDVIF . E-mail: yzscqx@163.com




962 TR AN N N = 1 2016 4F 12 4 20 H

pH, and soil bulk density, along with a selection of highly salt-tolerant plants. [Ch, 1 fig. 5 tab. 33 ref. ]
Key words: soil science; southern Zhejiang Province; reclamation region; comprehensive evaluation values; soil

quality classification
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Wy BRI . — AR LR 1.0 grem™, ABFSE X AT IE Y 1.32 greom”,
KM IRE] 1.61 g-em™(F 1), VB X 1383 3 3 I B S 44, X e il il R AR sR 2
—o RIZHIEE IR R LS A 7.7 F16.6 g-kg™', HHALE BN 4.0 Fi1 4.5 g-ke !,
B Boie R R W R A S 5 TN o - N 3 € B € R Y A R e DR B T )
17.94 g-kg™, 0.69 g-keg™, 4.82 mg-kg™ F10.62 g-ke™, 7 FZHHER = 5E 05 R 17.10 g-keg™, 0.63 ¢-
kg™, 4.52 mg-kg™ H10.69 g-kg™', Ml L IEFR P E G R0 HY 6 Gl r BARUEPE AT, ZWFIE XA L
JoT S A3 R R 2L, REAS WG — AL RN T, (AN RENE AT A R VAL AR T A B AR
7R AR SR AR BN 5 o RIZATR 209 pH A 4B 530 pH 8.25 Fl pH 8.48, #ij@ Tolt: +3% . U3
Hh, WS RBORE , R4 A AR R BUR K, 751 103.90%F 93.94%, 75 EF pH {578 5
RPN, ARSI E S RZECH 20.80%~47.83%, S A48 ol A, SV L, 5T DXl 4 0 5 A
76, TEESSES, EOmMI, I BE o amAss,

MR2AH,: AESESHE . pH (. HACHH 0 W E A, Ui WA U8 BT A B X 2 J o 1

x1 REMTEIERFTNIEREITHFEE (n=61)

Table 1  Statistical feature values of soil quality evaluation indices of topsoil and subsoil (n=61)

e S iiﬁﬁfﬁ/ é‘i&;’fﬁ/ ﬁm){f‘i/ ol {f Exfj?k?/ ﬁ?ﬁﬁ}'ﬁi/ ﬁ?ﬂ(ﬁ/
(g-cm™) (g kg™ (g-kg™) (g-kg™ (mg-kg™) (g-kg™

/ME 0.90 0.40 1.74 7.02 0.17 0.68 0.09

e KA 1.61 32.60 31.53 9.33 2.38 17.40 1.15

SEH 1.32 7.70 17.94 8.25 0.69 4.82 0.62

F#Z+ FOE 1.36 4.00 18.38 8.20 0.67 4.60 0.61

bR 22 0.16 8.00 4.95 0.42 0.33 2.09 0.27

75 S 25 % 12.12 103.90 27.59 5.09 47.83 43.36 43.55

A B -0.77 1.37 -0.47 -0.20 2.66 3.73 -0.01

[E353 0.12 1.43 1.79 0.79 11.76 21.98 -1.00

5 /ME 0.30 4.20 7.40 0.20 1.43 0.14

e KH 32.00 35.83 9.77 1.51 8.10 1.30

SEH 6.60 17.10 8.48 0.63 4.52 0.69

TE+t FhifE 4.50 17.18 8.45 0.57 4.60 0.71

P22 6.20 5.54 0.44 0.24 0.94 0.28

75 S 250 % 93.94 32.40 5.19 38.10 20.80 40.58

A B 1.47 0.23 0.30 1.21 0.20 -0.15

6353 3.28 1.18 0.47 2.46 4.00 -0.97

x2 REMTELTEZFEMIEHRE Pearson 18k R E4EE (n=61)

Table 2 Pearson correlation matrix of soil evaluation indices of topsoil and subsoil (n=61)

fibr G A PLE pH {H oA A Rk Ly e
TR E —0.438%%* -0.107 0.373%** -0.173 -0.038 —-0.470%%*
REDN -0.164 0.378%** 0.115 -0.169 0.753%**
HHLIT -0.312% -0.275% 0.325% 0.501%** 0.232
pH {& 0.464+* 0.111 —0.342%%* -0.073 -0.215
2R 0.337%%* 0.266* -0.015 0.219 0.140
B R -0.135 0.182 0.388%* 0.343%%* -0.110
T 0.675%%* 0.483%%* -0.059 0.448%*%* 0.069

YAl Rk LB N RZ L, PO B TR L
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22 tERREEMHITMN
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PR R R3S RO R 1 A A R SR R, T IV B AR A AR AR, R T BT R X fle A A A 5
WA/ BT IR B SR A AR A AL R R R B R AU

1.0 X =%
S(x)=10.9 (x—x)/ (x—2x1)+0.1, x<x<<xy,
0.1 x<x1

Ho, N BRE ek, BIAE— YL A, PR AR O3S KOG AL B 2R AR, R T DS R A
AR, AR T B B R AR Y AR RN o B T IR S B 6 5 dh i . LR E A pH [, SEBR
b pH fEJE T4 RSRm e %, MW AR KA S BV T, R R T, i R AR R A A OB
BEARRAR . A, %IEFZ0 50 XK+ pH {E&R M0 pH 7.02, J& T i E (pH 6.5~pH 7.5),
PRIt R A B S Js ek BOR 0 A o LR RO R 200

0.1 X =%
f(x)=10.9 (xr=x)/(x—2,)+0.1, x<x<<x,,
1.0 x<<x,

AR 1 R SR T ok BOR B 2 SRR AR, 1 e AU S A58 B B B T AT o0 D oo 55 DR SCHR O T R
BRIX e e 20K, 0 E 1R s BRI SR B . S5 R AR 3.

F3 RERHHZPZITENERET RBRE
Table 3 Value of turning point of each evaluation index in membership functions
etrm LIEAE/(grem™) FHid/(g-kg!) AHLE/(g-kg’) pHAH HE/(g-kg')  ARUBH(mg-kg™) HALE (g kg ™)
X 1.25 1.50 8.00 7.50 0.65 4.00 0.04
% 1.45 4.00 35.00 8.50 1.75 30.00 0.18

222 MM E AL AR TR AR S UK S A RS2 BR TR R Y RN R E AL
o, LARIEPEOT BORT B RO 25 R B MERRE o 8 5 PR 1 A BB B 5 B TR AR A OG0 ik L JR IR
OrpTik . ERIR I TIE AR 25 o ASIE SR AR G 70 W i R i 8 BCEEAEL, IV P 4% 415 e 18] 4 56 3R Kok

x4 BIEMIERHNE

Table 4  Weighing of each evaluation index

+J= it H S X o TIEABLR pH (& AR AWk A
FEL MERBIE 0.267 0.336 0.267 0.276 0.219 0.185 0.320
& 0.143 0.180 0.143 0.148 0.117 0.099 0.171
TRE+ MXREBIE 0.385 0.271 0.207 0.282 0.223 0.347

A 0.224 0.158 0.121 0.164 0.130 0.202
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Table 5 Statistics of soil quality classification

LEGPFOE Tn

)2 1:=0.58/4  0.38<Iy<<0.58// In<0.38/4
= B oN - fi ! ! !
%2+ 0.291 0.764 0.482 8 43 10
TR+ 0.297 0.635 0.435 3 36 2
3113500
3113000
3112500 or 0.68
3112000 0.68
Y 3111500 0.58
0.58
3111000 0.48
3110500 0-48
0.38
3110000 0.38
0.28

3109500 0.28

3109000

1180000 11810001
181
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18
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X X
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Bl rtR&MEEFNEAFEEIL>AB(EBAAREL, FEATEL)

Figure 1  Contour map of comprehensive evaluation value of soil quality (Left: topsoil; Right: subsoil )
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