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Table 1 Descriptive statistics of fertility attributes of soils in study area

REJrE4R

SFHME

FE

B/ME

BXE

WiE%E (SD)

ZREH (CV)

BEL (g/kg)
MEL (gkg)
BR (ghkg)
pH
IR (g/ke)
CEC (cmol/kg)
2 N (g/kg)
4 P (g/kg)
£ K (g/kg)
P (mg/kg)
HE B K (mg/kg)
W% N (mg/kg)

95.7
3314
5729

7.66

223

9.55

1.42

2.59
19.91
42.34
80.71

150.42

93.9
329.0
576.0

7.83

219

9.11

1.44

2.41
19.28
20.27
63.50

121.09

64.6
224.4
435.0

4.49

1.7

5.07

0.53

1.77
15.57

4.19
36.00
41.66

140.0
441.0
703.0
8.62
55.1
17.96
247
6.29
24.38
220.92
308.00
464.81

14.1
457
58.0
0.66
6.7
230
0.34
0.67
2.15
48.27
48.83
93.31

14.78
13.79
10.13
8.64
29.96
24.04
23.81
2597
10.81
113.99
60.50
62.03

*FHi 3 <0.002 mm; **¥%i 24 0.002 ~ 0.02 mm; ***FHKI 2% 0.02 ~ 2 mm.

2.1.2 TE—BEER

WX 13% pH ¥

My R %

B4 7.66, ZALTEE N 4.50 ~ 8.60, B2l
. £X 121 M HIBREFEMT, 18 NS L3 pH
f&F 7.00, F349{H 6.40, Hrp 12 MESS A THTE
%, RIEHFELIE, BFEHEEE 20 FEL L,
5 1986 AL, #FKX 3% pH FEM 8.16 TR
H7.66 (F2), HPHEELIEM 7.20 TR 7.08,
RAKXXE LR BRI ES, KSBRUTRELL AR
PUE K FLIEIRA R A X L3 pH RBEMEER

MAX THEEVFAFHER 223 ghg, 5 20
t4d 80 FRP MM, AR L BEREAHIRETELS
HKFE LA 50% LA L (R 2), RREE20FELRE
=SSN TIEA Y RGN, BEERAE.
HTETA%ET LRHTREHE. YRBASE
HKPERPAR, HAKAKNTEHIESEZRE
X (1.71~551¢gkg), TREH2996% (K1), BT
FRIFEE R . BT R RR AT R R
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Table 2 Dynamic change in fertility elements of soils in the study area during the last 20 years

HHLE
(g /kg)

pH CEC
(cmol/kg)

£p EMP

(mg /kg)

XM K
(mg /kg)

2N
(g /kg) (g /kg)

1986 4 8.16 9.28 12.78
2004 & 7.66 9.55 223

FUE (%) -6.13 2.89 74.49

6.54 78.42
42.34 80.71
547.40 2.92

0.928 1.646
1.42 2.59
53.02 57.35

mE L ER, BMEHARTHRARRT, L#E
NESEOFEHEER. He, BEHHE. X
THEAER TIEENRER RN >20%, BRTE
LR, K HERNAERRAEY 10% A4,
BTPETFRER.

HFHAKX LA, YURA SRR,

PR, TIEAE FAARERE 1986 FAWE I
Ft, B TBARKF, FH{E 9.55 cmol/kg: B
EoFHE, TRAKEDT 24% (R 1. 2), BT
FARE R IRX LIEAE TLRB A SR
IR S BEEEEYINZERXR,
2.1.3 THFMEE MHRAXTEXREESN. 2
P & RS KA 1.42 g/kg F12.59 gikg, SH K
T A AR, AR 50%. A L, B
RAXLTESE N, 2P FBAKFERPE, SETIR
3R 0.53 ~2.47 glkg 55 1.77 ~ 6.29 gkg, TREH
BE 25% KA. BEEERY. RETHE K TY
481991 gkg, 54 N. £PHtL, 2KERAK
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B RN K B R BARH L bR IE AR .
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SR AR S R B R, AR AR
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KRR TIREN PR FREEE 114%, KA T4
ZLEREE TS, RELEEN PSRBT
220 mg/kg, ABFLHEE K P A B S0 5. H5
I N E K MRRRBWEET 60% (4
FR 62.03% Fi 60.50%), HRIT % BRE T

fiE, RBRHITTA % B IRR B K
RN A TESNH HIRAE HAFE KRB B
X AR AR DT RIEA . VSIER AR KRR LR E
EPEELUZALE, CERNEILLIEFS P
MEERE, RNEENESHEREAIEZM.
2.2 HIRABHERFT L F A X REAL

TR AT BB g R U R g 54
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REENFERNERSTREREFEZHW, TH
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fi# N RBRSARBTERE EFKRFE), XH
Tamhane’ T2 E#1T £ EHE LR, UH—PH/RA
AR AT TIRIEZNEEHIEER.

RIPWHTESTEREY, k5 it
MR R T HRE 4% pH. HRK P R K K
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P, ENEBEABETFRGESH b EMFIRY
XTFHIESIRAFEERER. HYP, BIURS
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Table 3 Variance analysis of and comparison in fertility elements between soils under different land-uses

7k B Bt i Fidh it B
pH (7K $%) 7.88 + 0.45a 7.08 £0.71b 8.09+031a 8.08 £0.21a 7.66
HHUE (gke) 249+7.1a 202£5.1b 19.7 £ 4.6b 14.8 £ 1.5b 223
CEC (cmol/kg) 10.08 +2.09a 9.08 +2.33b 8.54 2.11b 9.36 + 3.79ab 9.55
£ N (ghkg) 1.52+0.32a 141 £0.32a 1.19 £ 0.29 1.03£0.17b 142
£ P(g/kg) 232035 3.09 £0.59b 2.64 £ 1.15abe 2.3 £0.29ac 259
BN P (mg/kg) 18.14 + 19.86a 90.73 + 54.78b 272 4a 25.64 +6.15a 4234
M K (mg/kg) 70.16 + 30.3da 107.43 = 69.59b 60.7+22a 70.6 + 23.48ab 80.71

WA N (mg/kg) 112.73 + 39.28a 247.15 £ 103.22b 86+ 4la 83.3 £ 19.60a 150.42

#: A—TARTRRRHMEP<005 KFLEREE.
12 1 300 [ g mg

pH CEC &N 4P

250

200

WA N

R K

A1 LIREAMBRETEAMBARTHER (CEC 84 cmol/kg, £ N.
2P, FHUASN g/kg, EX P. HH K. M N BT me/ke)

UHIRAKERARETREERHERZNUER
B, TR N HREHRITNTESNERET,
HRIHREEN. BN K SBEAF WA
REAEERESR, IEARAIMBAATXZ 0L
REHERERBERMTERAR, MRIELSE
PUBRZE AR RIS B & BAE AN R 1 2R3 2 1) )
FHEBENZESR. 4 HEELRRE D, BERKEHE
TERBTEE P, HH P EENSE LS
3R EAMLRA BEEER HY L pH RE,
534 3 MARARZ MAREEFER: HIMEAMR
FE, BYt. RUIHMKELZRAFRESEE
7 RETXHEEFERFETRKEL. XU+

FRE L2 | (F4).

Xt 2T R AT O R SRR AT ST
NBEZFESHERBTEESH, WLEH LM
MABTARZWHRAX TREIR. £ P UREH
BERFINEERE, MHEIMER. £ KSR
M52+ RRRIBIL, HRRE pH. AETFRREE
ARLMAMATXT. FRALHRYUZ AHAFE
FhER, HIMARTNOERRTLERRZ
EREE LS RY. BTFHARKBRLELH R
— (B RAEFLEAM ERERLEH). ME TR
T ARAESLHRMIE, BRI A=A EFH
ARENAE X TR FEHR B RE UK
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Table 4 Variance analysis of and comparison in fertility elements between different soil types

Xgt

KEL

Hbt

*E+

BH (g/kg)
BH (g/kg)
pH
HHLH (g/kg)
CEC (cmol/kg)
£ P(g/kg)
BB P (mg/kg)
AR N (mg/kg)

327.1+434a
578.4 £ 56.8a
7.78 +0.57a
23.126.6a
9.00 + 1.92a
2.62 £0.78a
38.96 + 46.60a
137.43 +78.47a

3173+ 44.5a
587.8 £ 55.6a
7.55+0.57ac
25.0+8.3ab
10.55 + 2.18b
2.49 £ 0.53ac
46.87 + 56.01abc
15537 +93.31a

353.8+54.7b
544.8 + 69.0b
8.06 + 0.30b
19.3+4.8¢c
10.17 + 2.35bc
2.19+£0.23¢c
16.26 + 15.52b
97.03 + 34.76b

337.1 £ 30.9ab
570.2 £ 37.2ab
6.94 £ 0.83¢
19.9 £4.3cd
8.84 +2.87ac
3.18 £ 0.48b
81.19 + 46.87¢c
256.07 £ 111.91¢

. Fl-5IRRAF B RRERE P<0.05 k¥ LEREX.

BTN EERGHEE.
2.3 IMABAHRESETM
METANEILHAEFERE X, FANHEE
BEEMNFERWEMY — BEETHTIA%HE L8
BIRZT 20 ERMRUFIA, LWPFEFRSTE
MEEKFHERS. BEOREHSRE. R0,
2T E 2000 F 4 A 1 SHAK (AR SHF-HER
BRERE), REEMRE B tmF AT T
WA BIAE S 1ehs, WEHLBHREFIUR. £
N. 2P §8/K¥, HAFSBL T RERD=H
HIRAE H SR M — FARAE", TP T A B B A
HKEBRUET=%, RHULXLTHEFSAIIER
SR E, LRI R BRI R E R LB,
TEREBEE S KB ERE— P RE. AT
FIFSREAR. FIAFTAEE, FBEX LBERE
EAKEER G FEE, LEREARERGEEE
AAE, TEBFENTREHBTRER, AETHY
SHTRBESHRE (MELHRVFHERRARL
R EXEEREF). HEEE CGnHBHE. s
WEEE) R

3 FEH

(1) BAREK AL 74 AE R I 3R T 22 (6] A2
FRE, HALTEREFIR. £BFS OENF
FEEBNERREIN>20%, HPHiREXR P S8
FIERFAEERIAE 114%, AN ST % 1%
EHRERL BN TS, ATEARLERL
BRA—. DRIBARTES K EHR 5 ZE
by, EltFE., £ K SEFRIERRS,
R Y B AR P R .

(2) 51986 FE R EE B, HRX
KELT® pH TRUE, REUSTAGH AL
M EBRIIRRRGEEW; AR, £N. 2P &R
FIFEKEEERSE, EFRAEREIT 50%, ®W
g% 20 ERRUEF LRI THEELSD
KEHFZREEABRERAE. HRERFSP, EX
P. WM NMNEE, HIXELREYR P FHE
Bk 1986 N S AL L BB FAHREEEY
K $InEERD, EXRERFRERRKFE, X4 52H
AEX T HEME, RIFGEIBREURLEES K
EFEEMAK K BREH.

3) FRXLMIEHEEFEMTERER,
FERELRAIRA. & P UEEFHHEYFES A
NEEGRANFERREST LG AR EE
B BZ R W HEMAR. £ K SBUZ
TGNy, 28] oA L H R A R w
/Ny pHy FABFRBEBEAFATHAAZRLT. R
F AR 7 AHRABBERKER. FLIEABHMH
XE— NAiESRZFRE T T A%, Rk
R IIRIENKE AN SHRESENFERHE
.

(4) 231 20 EWRW AL, W% HL
WAL B, BT A ERRRE,
2y L BAE S R EME ERRFE. R, ANiE
HENENEE EMAHESBLRRES R
U, T RBELEWBETRIR, £ES5FEREHEM,
AARRX IR RRER S BB R PR .
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Spatio-Temporal Characteristics of Soil Fertility
in the Peri-Urban Areas of Nantong City
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Abstract: Based on data obtained from field soil investigations and laboratory analysis, status, spatio-temporal
variation and evaluating tendency of soil fertility in the peri-urban areas of Nantong were studied, with the aid of the
mathematical statistics-based analysis methods. It was indicated that contents of OM, total and available N, P in topsoil
(0-20 cm) varied greatly across the study area, demonstrating a strong influence of land use practices on soil fertility. By
contraries, CEC and content of total K in topsoil displayed very little variation across the space, reflecting some
common genetic characteristics (light texture and K-rich parent materials) of the soils in the area. Compared to the data
obtained in the period of the Second National Soil Survey conducted in 1986, the contents of OM, total N, P increased
by more than 50%, while the contents of total K remained almost unchanged in topsoil of the study area. And available
P increased by 5 times, while available K did just slightly only by less 3%. Taking all of the samples as a whole, pH of
the topsoil significantly decreased in the area. Generally speaking, intensive agricultural practices during the last 20
years made the soils of the peri-urban areas of Nantong much more fertile and productive. It must be mentioned that,
however, in spite of the increase in contents, balance of soil nutrients was becoming worse, and some soil quality
affecting factors were still there. Meanwhile, strong spatial variation of soil attributes caused by diverse agricultural
practices was leading to complication of the soil resource structure in the area, thus bringing about a more serious
challenge to sustainable use and management of the regional soil resource in the peri-urban areas of Nantong.

Key words: Peri-urban, Soil fertility, Spatial variation, Soil quality, Nantong City



