5549 % 55 W] + o Vol. 49 No. 5
2012 29 H ACTA PEDOLOGICA SINICA Sep. ,2012
A FRARKX TIER AR TXIR A
KBREIEFm5H
wIRY? & T RRE R HXR k;t'?

(1 P ERLERE - RS 575 Y18 5 T S0 % (h B Rk B o RIS BT ) B 210008 )
(2 HEREREIE AR, JLET 100049)

B OF R R R AT LR 3 T R AR R A R R AR HEAT T FIR AT T
T IAC TR DX A Rl R 2 R PR 1~ 45 SR W1, o 3l 7 e A oS SR AC g o i i e, S )
BURAY X IR B A i T AL a8 PYAURIAR B =S DX, P AT ) R 557 B A5G &R e A 3y 1 4
NEAET B9 E BI{EL A 0. 55, 32T ACHR 20 DX ek - 398 Jo 415 B0l T B AL, ACFE AL 3B VY AL AR g =4
XPAMST Y XIRIEAT 2 494 hm® AR E SRS J0ARTT 9 KU o % i LA AR AR DX A 32 SRR A PR 72 - 1
Jo it A A e, PGP SR A R AR, T AR R v B9 AL AR XU 52 b s R I R A

JUH AL 2 L K A e A R BN R A5 2 R IR TR
T IEBEPY ; BEALAS PR 25 AN B E ;e b I
MEARIRES A

XK
FESES S159

THERRAES R MR LR R
OE TR 5 AL B, DRI, R PE O 1 0
JIE 3 S o i T Al A 7 AR A BB S B R R
A E A HEE RIS X

F M Doran Fl Parkin'*' 4 H + HE£5 & i it 45
WOy ik ENSMALE T R T — R 5 LT L i
PP AT AR 8 R PP A 4R A R H
FE A2 ) A S G, 7E R LR
6 B0 B Al b AR ARG L SISy B A S ] R
WA —E RS BEL M X Dt
JIE Ty 2 T 7% S e ) R N L At o 08 5 0 A LA
A B AT Y L mE S PR A B X A AT T
HEAT WA B0 A5 A S5 O ) - HERE I3 AR R X AT
YU 5 23 #r . ERT 2 IE Iy J5 ik s ] 950 00 ) &
AR 5 A DX AR S31) J8 R o LA A O i, AR
1M, e BRI ELA P I RON A RE L
FE Y FEARGE TR AR A2 ()28 S 45 4, — 2640 55
2 A A R B B i L TR A SF 3 A I i
ERA T, 23 T Bouk B At D B X
SRANH T = S RE T Jo 4 = 6] o A B 2 B R AL

AN, BT 2 () 000 AR 7Y A5 Y BRI (A5 B R A
R I A SR A DX 3R 4 49 A g o A e AR R
£, 85— 5 B A € PE (Uncertainty ) 0" 55 HLA%
IAE HRE A B — > 23 8] 43 A1 45 3L, AR X 55 9 25 (]
TOOIN B AN B PR VR A . TSR RS ALY T i U
FIFH B R 5B GE T RF AR 23 (8] 25 44 R AE 7
He A ZEHE R S P (Realization) |, 7F — € 2 & |
e flg T v AR IR LR B, SR BIELA AL
AEHRHE A 7 ot o i 2 18] o A A, T L e X
B AN B o 1 A7 & PP A, s A BT
Al A5 P 35 AR RS B ) DT RN R 2R R

AedeF AR Dy AR, 2R E R
X, i Hh X AR S i S P ER B AR BT E
1/5 72472 Bl 3 L 4F K 8 A9 1k AR B8 A FiTxE
PR H 3R PR i X IR Oy B B R 4
T AH 32 DX 3k 2 3R 4 I U o AR Ak A 5 A
X 32— A Y T % X S8R E A £ R
B I3 25 (8] 43 A, X6F il 5 AH L A9 A ol A8 34 it | 2
b A PR e R A B R e
VLS S,

s E R BE AR B TR 8 KI5 H (KSCX1 - YW —09 —02) A 25 ATl (A 0lk ) BHIF & 1 22 25 15 H (200903001 —01 ) %5 Hj

+ BTRAER , E-mail ;bhuang@ issas. ac. cn

YEF A . IR (1983—) 55 LRI P50 2L, e LS Bt PR A | 398 2o (1) TS0 R AS 80 5 P20 A7 LA L B R e 1

ZEN ST . E-mail » bellzhang@ yahoo. com
Wk HJ91:2011 - 06 — 10 W BIE R H 11 :2011 - 08 - 18



842 + el

S

49 #:

1 WS XA SRt R AR

1.1 HREXHER

IARA E I (36°40" ~37°12'N, 116°22" ~
116°45'E) (i FILARE PEILER (K 1), J& T2 ap
D, MO Z2 AT AVET R 990 km® | A Bk Ml v
FL530 km®, ST 50 J7 2247 (#k 2003 4E) 1
2R T A 2 KU, AR IR 13, 1°C, AR R
K 593 mm, BEFNZETFE 6.7 .8 A, BIER H
B BEACR AR, T R DAY +(97.8% )
F, A oA T AR RN A A S AR
2.2% " BRI E A G ALK, PLE K-/
ZRAE R FERE 2 AR IR E 2 67 J7 v, 2 RKIE
HELAYR R AR, R T R R PR S
AR | 22 5% K& e 7 A AE AR AL T I 1l X 3
FA B r s v A

IOL', ,///’/

® SEFEA Sampling sites
T N I R R

[:‘ E/pic—Aqui—Orthic Halosols

] g 1S AT

W R AR AR

Parasalic-Ochri-Aquic Cambosols

B ARBEFRATE T

Calcaric-Ochri-Aquic Cambosols

o

[ RS T I A

(I) . . 2|4 km Calcaric-Endorusti-Ustic Cambosols

1 RS X T oA A i P
Fig. 1 Soil type distribution map of Yucheng County, China,

including soil sampling sites
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Table 1 Descriptive statistics of soil fertility quality indices and crop yields in Yucheng of China

e T {H HE b2 5 R e/ ME HORMH i 2

Ttem Mean Median Std. D C.V.(%) Min Max Skewness
AR Sy TR B Soil fertility quality index 0. 66 0. 65 0.15 22.2 0.38 0.98 0.11
/NZE PR Yield of wheat(t hm=2) 6. 68 6.75 1.01 14.96 3.63 8.44 -0.70
E K25 Yield of maize(t hm~2) 7.77 7.82 1.41 18.03 4.29 10. 50 -0.35
AE B Total crop yield(t hm =2 a~") 14. 45 14.52 1.78 12.25 9.59 18.27 -0.31
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Fig. 2 Randomly selected runs of simulation out of 1 000 runs of simulation( a, stands for the 100th run of simulation of soil fertility quality index

SFQI) ;a, for the 500th run of simulation of SFQI; b, for 100th run of simulation of crop yield;and b, for the 500th run of simulation of crop yield)
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Fig. 3 Spatial distribution of E-type means of soil fertility quality(a)and crop yield(b) in Yucheng County,China



5 K DUIR AR ARb SR X AT AR DXl e BR A A 523 845

3.2.2 BEENEOME T XBMER R LA
JREE RO — 25 1Y B 15 R A = — > Sk
AR , IR — A2 A B fER T ATRUITAE g B
FIREARN DX, AR 4 L 0y ok 1) 22 S de 1 5 00
LWL B2 I A0 2 A A A AN [ - 36 AE g Jo i ) 4 4
VR 4 22 S, DR T LA ST R AT T
SR R 1 5 ROk B AE . M 5T IX Y - 800
Dy B AW AE B 1 23 18] 3 A P GE it A [a] 1 4
JIE 3 S5k DX ) AR ) 3 4 57 ] DUERAS A 4

Fir s R A
SFQI=0.55

16 @
~ O O
ENT R
sl O
T 14}
S o
%r 13 r O
& 0

12 O

11

0.4 0.5 0.6 0.7 0.8 0.9 1.0

TN R EREL (SFQI)
Soil fertility quality index (SFQI)

K4 R[] SRS J B X (] B R e 45 B

Fig. 4 Mean crop yields in areas different in soil fertility quality
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Fig. 5 Spatial distribution of the probability of soil fertility quality

index being lower than 0. 55
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Fig. 6  Distribution of areas <0.55 in soil fertility quality index obtained by different probability thresholds
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Table 2 Principal component analysis of soil indicators in Yucheng County

PC, PC, PC, PC, PC;
pH 0. 260 -0.315 0. 584 0.277 0.035

2 EC 0.043 -0.022 -0. 800 0.075 0. 031

HHEE LT SOM 0.523 0.299 -0.183 -0.096 0.288

FHES F2c et CEC 0.810 -0.041 0. 154 0.052 0. 056
TR & Clay 0. 870 -0.066 0.041 0. 068 0. 004

%A TN -0.019 0. 208 0.276 -0.170 0.783

4o TP 0.085 0. 207 0.019 0. 803 0. 040

440 TK 0.228 0. 030 0. 530 -0.549 0.232

B Av-P -0.115 0. 736 -0.273 0. 090 0. 060

B Av-K 0.491 0.356 0. 068 -0.429 -0.066

A3 Av-Mn 0.363 0.545 0.323 0.133 0. 447

AU Av-Cu 0. 435 0. 480 0. 302 0. 481 -0.013

BREE Av-Zn 0.074 0. 796 0. 047 0. 065 -0.008

FE4EH Av-Mo 0. 109 -0.191 -0.332 0. 169 0. 658

FRF{E Eigenvalue 2. 409 2.147 1.784 1.548 1.397

Zi1 5Tk Cumulative contribution (% ) 17.25 32.54 45.29 56.35 66. 32
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T(%3),
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Table 3  Average probability of factor scores being lower than 0

in three different low soil fertility quality areas

T34/ NTF 0 1%

Average probability of factor scores being <0

PC, PC, PC, PC, PG,

THEIETX 1
Low soil fertility ~ 0.887  0.558  0.380  0.863  0.746

quality area |

SHE ST
Low soil fertility ~ 0.532  0.537  0.879  0.496  0.542

quality area Il

TR T X
Low soil fertility 0. 780 0. 861 0.814 0.470  0.729

quality area [l
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IDENTIFICATION OF AREAS LOW IN SOIL FERTILITY AND ANALYSIS OF THEIR
LIMITING FACTORS IN THE REGION TYPICAL OF THE NORTH CHINA PLAIN
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Abstract To perform sustainable land use management, it is essential to predict accurately spatial distribution of

soil fertility quality and identify problem areas in soil fertility quality. Based on the soil fertility quality data of a total of 99

samples of topsoil (0 ~20 em) from Yucheng City, the sequential Gaussian simulation (SGS) method was applied to a

conditional stochastic simulation in this paper to quantitatively assess the uncertainty of spatial distribution prediction of

soil fertility quality and identify problem areas in soil fertility quality. Results show that the southwestern and the central

parts of Yucheng City are higher than the northern part, the northwestern and the southeastern parts in soil fertility quali-

ty. By making use of the relationship between soil fertility and crop yield, the threshold value for identifying problem areas
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in soil fertility quality is determined to be 0. 55. The soil quality indices of most parts of the city are beyond the value.
Using this cutoff value and the spatial uncertainty assessment, only a total of 2 494 hm’ of land is identified as problem ar-
ea. The main limiting factors are soil texture and low soil total phosphorus content in the northern part of the study area,
soil salinization in the northwestern part, and low soil nutrient availability nutrient, soil salinization, poor soil texture and
low soil total nitrogen content.

Key words Soil quality evaluation; Conditional stochastic simulation; Spatial uncertainty ; The North China Plain



