2010 9 18 5
Chinese Journal of Eco-Agriculture, Sept. 2010, 18(5): 1000-1006

DOI: 10.3724/SP.J.1011.2010.01000

WeEr! By HIE? ! Zpeep!

(1. 210008; 2. 264003)

AREWEH A FAER LR FEFRARG R FERER, WALERARERRIAEAFT
SR AG, BRERFERNATRETN, BT ZHNESRRITNRFAREE . BITEKR 5 TFNRE,
xR EEFUNERAAT T REFEE 2R EREAA: LRI RLEFEGHT AT HWEER
ZEREFUARPEHEERR, AR LERFUARLEABRGELAHCERER, LESARE F
MNF 0.12~0.60 = 8], FHEk 0.30; HAFHMMEI>AHLIE G LRE 0 T AT 1054 DLE = 8 LA
XHEHEEHERBERADH, ARXABABEREFANREARG TEHBILY, ARRBEAFEL
EhmABRARNERE, U—FRAR. BARRAE, EFRARNRK S E@RHN 50.11%, —FARRK L
49.41%, AR KL 0.48%, —HARMBEARNG R ZZRK LEE RIGHEHE QK. ZERTHERK
RSN TERA . RRCIERNHFRREEHAEERESHRE.
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Evaluating soil salinization risk in typical coastal reclaimed
regions in North Jiangsu Province

YAO Rong-Jiang', YANG Jin-Song', CHEN Xiao-Bing®, YU Shi-Peng', LI Xiao-Ming'
(1. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2. Yantai Institute of Coastal
Zone Research, Chinese Academy of Sciences, Yantai 264003, China)

Abstract  Salinization is a major obstacle for effective exploitation and utilization of soil resources in coastal regions of especially
North Jiangsu Province. To that end, the gray relation theory was used to assess the risk of soil salinization in the farmlands of Jinhai
Farm, Dafeng County. This is a typical region in North Jiangsu Province with extensive coastal land reclamation. A practical mathe-
matical formula was designed to determine and classify risk evaluation index in the region. Results show that soil salinity, surface
soil bulk density and groundwater mineralization are the most important drivers of salinization. For the farmlands of Jinhai, the range
of ecological risk value (F) is 0.12~0.60 with an average of 0.30. This indicates that the risk of soil salinization is generally high and
varies significantly with location in the study area. The spatial distribution of risk of salinization is similar to the distributions of soil
salinity and groundwater mineralization. Due to differences in cropping and cultivation practices, the risk of salinization in rice fields
is higher than that in cotton fields. While, there hardly exists low-risk regions, high-risk and medium-risk regions pervade across the
study area. Areas of high-risk, medium-risk and severe-risk respectively account for 50.11%, 49.41% and 0.48% of total study area.
Areas of high-risk and medium-risk need urgent amelioration measures. The findings in this study provide the basis for quality im-
provements in moderate-to-low-yield farmlands. It also lays the basis for scientific amelioration and management of saline soils in
coastal regions of North Jiangsu Province.
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Fig. 1  Geographic locations of study area and sampling sites
[6-12]
’ : 60 : 25
’ 29 6
’ ’ 1 0~20 cm
’ 3 R 60
’ i R 20~40 cm 40~60
’ cm 60~80 cm  80~100 cm (
’ 1.0 m )

>

>

5~10cm 20~25cm 40~45cm 60~65

1 #MRIS5AEE cm 80~85 cm  100~105 cm
1.1 ( ), 0~5 cm
. s 5~10 cm
32°59'30"-33°0'31"N  120°49'40"~120°51'4"E, 200710
167 hm?, 4 km, ’
, 1999
1 058.4 mm, 6~8 "
’ ©o13
e ,:‘ ” [5,14] ;
sj > Vij i
( J 7yaj ]
50 m) ( Yi Vaj
100 m)( 1)
1.2 _ yij_yminj _ yaj_yminj
. X = - Xy = =
ymaxj yminj ymaxj yminj (1)

(i:l)2’...’;1;]':1’2’...’”1)



1002 2010 18
1.3.1 EEXETEM ) 5~10cm (
b ) 6
[17]
F=dw, %) (=12n) (@ ’ ’
j=t mlax {|xlj X |} ’ ’
> Wi ’
, Yw=1(=1,2, -, m)
132 mEEBESH 2 HRE5HH
) 2.1
b 1
o=tel 10.90 g - kg™, ’ ,
Xio i ( ), Xij 4.44~19.46 g - kg,
i J ( )
)
Xo = (X195 X205 Xjgsmr> X o) ,
Xy = (X, X, X X)) 222¢g-kg' 239g-kg’, ,
_ G) . 5
X=Xy, Xy 0 Xy X)) 1.37g-cm 1.52g-cm™,
( 1.0g- cm™ ),
Xm:(le’XZm"“’Xim’“"Xnm) >
min {|xl.‘ —xi0|}+kqu {|xy _xl.0|} 9.67 g - Lt 1.24 m, ,
7(xi09xij) = =1 (4) >
|xi1- —xi0| +kn}§x{|x,j —x,-0|}
i ] xl»j Xio N 5
, k k€0, 1), , )
, 0.5 2
Wi, 2
m min{|x,~ _xi0|}+kma,x{|xi‘ _xi0|} ’
Yio = ij = =1 (5) (n=60,
i Py =xo| + n}f}"ﬂxv ) 70.05=0.250),
1o i 1% (n=60, r91=0.325)
)(U )(7'0 5
o, min {x; —xol |+ max {x; —x| ’
) =1_ZWJ LJ L,J (6)
=1 |xl-j —xi0|+kn},ax{|xi- —xi0|}
5 k (O) l) N Wj (2), jIl, 22
2, ,m , Fi l >
0~20 cm (20~100 cm



5 : 1003

*1 MREEB‘FRECNEITENEFRREITFERE

Tab. 1  Statistical eigenvalues of salinization risk evaluation indices of the study area

Evaluation indices Min. Max. Mean Median St. d. C, (%)

SOM (g - kg™ 4.44 19.46 10.90 10.56 3.34 30.67

Ss (g - kgfl) 0.65 6.86 2.22 2.06 1.17 52.82

BD; (g - cm™) 1.17 1.56 1.37 1.36 0.08 5.83

Sq (g - kg™ 0.80 9.03 2.39 1.75 1.70 71.14

BD, (g - cm™) 1.41 1.59 1.52 1.52 0.03 2.19

GM (g-L™) 1.57 29.90 9.67 7.44 6.12 63.32

GD (m) 0.50 1.65 1.24 1.30 0.24 19.33

SOM: Surface soil organic matter; S;: Surface soil salinity; BD: Surface soil bulk density; Sq:
Soil salinity at deep layers; BDy: Soil bulk density at deep layers; GM: Groundwater mineralization;
GD: Water table. The same below.

F2 FBEFUREITNE T B X R EIEME

Tab. 2 Pearson correlation matrix of evaluation indices of salinization risk

Evaluation indices SOM Ss BDy Sq BDy GM GD
SOM 1
Ss -0.281" 1
BD, -0.255" -0.006 1
S4 04517 0.7197 0.119 1
BDy —0.174 0.102 0.377" —0.048 1
GM -0.500" 0.707" 0.063 0.875" 0.111 1
GD -0.171 -0.118 -0.014 —-0.046 —-0.096 -0.074 1
* P<0.05, ** P<0.01 * means significance at the 5% level, ** means significance at the 1% level.

EIREE . VEkhicse
| Arcrs
AR A, B IR
L
SRR A T e
, ( L R
) : SR AT B P 2
: ( ) | mxmuox
: : SR AT R A
| mexmons
SRR P T X R B
| amRmwnm
SRR LB 2
’ 2 | EBRRAS
DR+ S SRR R 5 RSP

) ArcGIS

( ) 2 TIEEFUREITARER

Fig. 2 Progress of soil salinization risk evaluation

0.246 0.095 0.273  0.093,

0.281 0.255 0.451 0.174 0.500 (18-20],
0.171, 0.153 0.139 F<0.1 , ; 0.1==F<0.3

E



1004

2010

;03=F<0.5 ,

2.3

JEre A b5 Northing (m)

; F=05
0.30,
) (IDW, 12 ,
) 3 2
F
ArcGIS R >
4 ,

0.12~0.60

El

3655600

3654800

3654000

| Seke)

3655600

3654800
T

2
(=]
b o i 1 et
=]
o
. GM(gL)

3655200

3654400

______|______
'
'
'

298500 299300 296900
7K 14 4447 Easting (m)

B3 MREXEFHFURNRITFNEFHZESH

297700

298500

Fig. 3 Spatial distribution of salinization risk evaluation indices of the study area

299300



1005

) — A& Medium risk

_ 8 B B AN Highrisk

E 3 I 7KK Severe risk e

g = : P d

:

&

s 3

ES

w8

- o - I
297000 297800 298600 297000 297800 298600
IR 16 44475 Easting (m)
4 MREELEBRFUREZTESHREDR
Fig. 4 Spatial pattern of soil salinization risk and its classification across the study area
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