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Table 1 Background values of the soil in the study area

BT

A HLB Eo AR A

Salt content pH  Organic matter Total N Available P Available K

(gkg™") (gkg™) (gkg™) (mgkg™) (mgkg™")
7.4 8.48 5.2 0.31 7.9 205
(0.31)  (0.38)  (0.14)  (0.04) (2.4)  (24.04)

HBE R RN FE M (FRMEZ) Note: Values displayed as

means ( standard deviation)
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DA X BAF 1 - b 28 78 5 FE Al 7E 2 [R) ok
5T X 53 o B AR AR B X (1) ARl IF B AL A
(2) Ay i BAE 0 (3) , mF(a] b2 =k, 2000
2009 4£ 10 A ( 1) .2010 4£ 5 H (ii ) 1 2010 4 10
A (i) (3 2) 43 50 R 5 51 40 A = Fh A 36 JAR
B BT AR AR . XS dE AR AT AR AL, FH A 3 R

®2 TERERXERITRENERERELEHS
Table 2 Designing for soil sampling and their corresponding quality

index(SSQI/ SCQI) signs

i HA i &) Time

Management modes

2009-10( i ) 2010-05( ii ) 2010-10( iii )

A AR B AL BE

S8Q1; S8Q1 SSQI;
Natural evolution-based
N SCOIy SCOI; ,
management mode (1)
Mol v B . . ,
" $8Q1, , SSQ1; 5 SSQ1Iy »
Forestry-based . . .
SCQI;, SCQI , SCOIL; 5
management mode (2)
Al 3 PR X
) g SSQI; 5 SSQ1 5 SSQ1; 5
Agriculture-based .
SCQI; , SCOI; 5 SCOIL; 5

management mode (3)




1096 + bt

¥ 49 &

148 %0 ( Soil single quality index, SSQT) 1 + 3 25 &
Jii 1248 44 ( Soil comprehensive quality index, SCQT) 43
S RAE A+ S BT F R A o 1 AR AR AR T S X
I SSQI 1 SCQI M5 Km W3k 2, th T & Fh A X
T LR I () AN [A) 38 i 4 S R ARG —, S IH BR
XY A SCH R R T I e SR R - T R
HeAe 23 (A AN ] b A9 3h 2 A2 At &, LU 7 A [R) Ak
PSS 20T V52 v 8 B b, - 8 o A A S
L3 TEEEXELEBEENE

2009 4 10 7 (& Iy Bk 2=, 24 < , iR
FEWEEL) (2010 4F 5 H (R 7 , AMERUHT, A
AE TR E) AT 2010 4R 10 A = IR AEWESR X 435
R A H AR ALBE L BRI A R A AR M R B X
O AR o R ORE R X 529 0 200 m x
30 m) LA JE A A5 EE #i BB AL 55 8 R0 22 (AR
BrHS m0) IRG BRI R AR ZE (0 ~20 em) H e
i, BERRAE X = S, (A I R TR, I
WEAR T R FLBRE RMGEAUE ™ IR S E L
FLAR T, 2 B 20 A, 1 8 5 4 i) 2ok Je e s (LA
2 mm.,1 mm F0.25 mm) 5 H], A ARSI E 5
2:pH 25 ml 7K RE T 2 mm i 9 X+
SRS (10 g) , pH 3HEE s 2 dh B I 3 o0 s HL AR 2
WAL 2 mm G A, HE 3 A AL BT ((Organic
matter, OM ) H] T % 2 B 4 AL -Fh I #4542 % ( Total
nitrogen, TN ) F 2} ¥ & 91 EG 3% 5 48 ( Total phosphor-
us, TP) FI S04 AL 84 B 15 -5H 6 BT 1L (805 s A7 Rk
(‘Available phosphorus, AP) Ffk g & 4N 240 1 (4
e WAL AT (Available potassium, AK) F§ 1 mol L™' Z,
M 0 VR - R 1 B 2 0 24 ) B ((Miierobial
biomass, C . ) F & 15 B 78 35 % . H bs #E L+
(GBWO07403 (GSS-3) ) M i +- 8k 2# o & 22, b5
RN [ SR e B
1.4 HiEAE
L4135 98 b5 o b 2% E ki
AU LA AR R AR i PR R SO A AR
AIBIFTE S 2R B LSBT R AR - AR (K 3) .
1.4.2 b8 i 45 50 (SSQID) 115 - B
AR B TE S R R 0 A AR A Y AR o 1k i
e, R AR LR AR S AR KRR . 18
PRl it R b, 6 br 5 AR W AR 1 B O AR il e )
G R SRR ST RCSTIE A .

W2 STIE th & Ay HE bR AL A =X

C.<X,., P =C/X, (1)

min

x3 TEREBEGRIARHE

Table 3  Gradation standard of indicators for soil quality assessment

+ HEFEFR Soil indicators Xoim  Xid Xoax X,
.14 ~
%251 Bulk density (g cm ~*) 1.25 1.35 1.45 L as

SFLBREE Total porosity (% ) (<50) 20 35 50 50% ~
0
(=60) 60 70 80 60%
WA
o 3 6 10 10% -
Aerati ity (% <10
eration porosity (% ) ( ) 15%
(=15) 15 25 30
pH(<6.5) 4.5 55 6.5 6.5~
7.0
(=7.0) 7.0 8.0 9.0
£ Eh it Salt content (g kg™") 0.5 1.5 4 <0.5
FHLFE Organic matter (g kg™") 10 20 30 >30
4% Total nitrogen (g kg_l ) 0.75 1 1.5 >1.5

4§ Total phosphorus (g kg™') 0.4 0.6 0.8 >0.8

H %W Available phosphorus (mg kg™') 5 10 20 >20
RS Available potassium (mg kg™') 50 100 150 >150
A== 5: Microbial biomass (mg kg™') 70 350 700 >700

Xy Ko K B X, 505000 B A A DR (1 R 7
[X.[8] Note: X, i »Xmid s Xmax and X, stands for the lower threshold, median,

upper threshold and optimum ,respectively,of the criteria of the indices.

X <C. <X,
Pr=1+(C -X,)/ (X0 - X)) (2)

X <C. <X,
Po=2+(C - X))/ (X, —X) (3)
c.=X,., P =3 (4)

R S”IE 2 HR AR AL A =X

c,=X,., P, =X,./C, (5)

X wsC <X,
Po=1+ (X, -C)/(X,.-X.) (6)

Xows=sC <X,
P, =2+ (X,,-C)/(X,u—-X.) (7)
c.<X, P =3 (8)

i 2L I h 2k B 4 R b E AL R L0 h
2T 1 b fee X (X, ) 5 I8 DX I) PAY 6 s 19 s 7
(LN

C.=(X,), P =3 (9)
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Table 4 Laws of the variation of SSQI of soil physical properties

BT 45 # Single quality index

bEpi bR wE OSBALEE ERE B
Management modes Bulk Total Aeration (3 [ H])
density  porosity  porosity Texture
F 9K T A 5 5
2.13 2.74 2.56
Natural evolution-based 1. 00
(0.78) (0.26) (0.74)

management mode

AR B A S
2.83 2.81 2.64

Forestry-based 1. 00
(0.29) (0.14) (0.31)
management mode
Al v PR
2.04 2.51 1.67
Agriculture-based 1. 00

(0.92) (0.14)  (1.0)

management mode
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Fig. I Dynamics of SSQI,,, as a function of mode of management
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Horp A AR B ALB - 2 0 1,55 £0. 035 Aol i BEAK
O 1.33 £0. 065 Ll IR PR -2y 1. 48 =
0.08, A[F] Ak ¥ A% 50 + 18 pH 45 %00 . 3% 1 2 =
(& 2)  FEm [E] ¥ 51 b 75 TG i 35 1 22 5 o U U 4R 0
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Wi B8/ o i S E — 20 AR 5l 32 Ml DX A TR R 4
PR A A5 B SZ W A T
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Fig. 2 Dynamics of SSQI(,y, as a function of mode of management

AW 5T X A P A AR IR 0.47 ~
131, & F 355508 K 0.46 ~ 1.34 , WF98 X -4
BB RZ A S T b 22 90KF- (B 3 (Bl 4) , Hrp
B SR 3 A0 A5 2 A AL BT R 4 38 BT 2 4 i
0.63 £0.15 F1 0.56 = 0.09; bl 36 B 2 5 4
0.74 +0.20 1 0.61 +0.06; f¢ b 34 FHAEL R 4 71 N
1.21 £0.12 F11.22 +0. 17, 55 X LA VRS
ERAEER S BB FRAE . N [R5 2 A -
AHLET R 2 A e A B E 25 (ANOVA,
p<0.01), Z T 8 45 B A SSOI, i scomm >
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Fig. 3 Dynamics of SSOI“—)M) as a function of mode of management
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Fig. 4  Dynamics of SSQI 1y, as a function of mode of management
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Fig. 5 Dynamics of SSQI 4p) as a function of mode of management
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Fig. 6 Dynamics of SSQI ,py as a function of mode of management
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Fig. 7 Dynamics of SSQI k) as a function of mode of management
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B8 R[EAbHA -3 €, sh &A1k

Fig. 8  Dynamics of SSQI ., as a function of mode of management
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CHARACTERIZATION OF EFFECTS OF MANAGEMENT MODES ON QUALITY

OF COASTAL SALT-AFFECTED SOILS WITH QUALITY INDEX

Shan Qihua'®  Zhang Jianfeng'’

(1 Institute of Subtropical Forestry, Chinese Academy of Forest,

(2 Yixing Forestry Technology Extension Station,

Tang Huajun’

3
Ruan Weijian

Yixing , Jiangsu

Shen Liming' Chen Guangcai'
Fuyang, Zhejiang 311400, China)

214206, China )

(3 Agriculture and Rural Office of Simen Town, Yuyao, Zhejiang 315470, China)

(4 Yuyao Forestry Technology Extension Station ,

Natural evolution-based management mode,

Yuyao, Zhejiang 315400, China)

forestry-based management mode and agriculture-based man-

agement mode are three classical modes of management applied extensively to reclamation of coastal salt-affected land. To

reveal effects of the three typical modes of management on soil quality, soil samples were taken from fields under the three
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modes of management, separately for analysis of laws of the dynamic variation of soil quality of the lands, using the soil
single quality index (SSQI) method and the soil comprehensive quality index (SCQIT) method. Results show that based on
SSQI, the soil in the study zone on the whole could be sorted into the categories of excellent and good in soil bulk density,
total porosity, aeration porosity, and salt content, into the category of moderate in soil pH, total phosphorus, available
phosphorus, and available potassium, and into the categories of moderate and poor in soil texture, organic matter, total ni-
trogen, and micro biomass, indicating that the agriculture- and forestry-based managements could effectively improve the
soil indices, such as salt content, organic matter, TN, TP, available P and available K. But based on SCQI, the mean
value was 1.2 £0. 1, implying that the soil was ordinary in quality and unfavorable for plant growth. The mean SCQI value
of the agriculture-based management, forestry-based management and natural evolution-based management was 1.24 +
0.11, 1.2 £0.1 and 1. 14 £ 0. 09, respectively, which indicates that differences exist between the three modes in soil
quality. Though the differences were rather stable, they did not reach up to the significant level statistically. Artificial in-
terferences, such as forestry- and agriculture-based managements, are the main factor inducing temporal and spatial varia-
tion of the soil quality within a short period of time, thus accelerating the evolution process of the coastal salt-affected land
in soil quality.

Key words Salt-affected land; Quality index; Nemoro; Temporal and spatial variation; Yuyao



