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Table 1 Statistical feature values of soil salinity and organic matter in different layers and different periods(n=24)

T H I A W /AME /ON:} BifE
. . . . N S.D [OAY K-Sp
Items Period Min/(g-kg') Max/(g-kg') Average/(g-kg')
P THHH(SS) 4.42 41.72 20.49 11.57 0.56 0.27
D TEI(FS) 3.95 34.76 14.27 8.35 0.59 0.81
Organic matter
(0~30 cm) TERII(FBS) 2.54 10.10 4.68 1.49 0.32 0.13
R (HT) 2.13 5.79 427 0.99 0.23 0.81
T HH(SS) 2.48 9.83 5.18 1.94 0.37 0.91
030 TEWI(FS) 2.10 8.80 424 1.80 0.42 0.90
I~ cm
TE WI(FBS) 0.86 5.23 2.68 1.13 0.42 0.96
W3R HT) 0.84 3.10 2.07 0.69 0.33 0.88
1 I(SS) 2.62 17.20 6.57 3.55 0.54 0.53
o 30260 em 1EWI(FS) 1.40 10.38 474 2.59 0.55 0.84
Salinity 16 WI(FBS) 1.11 3.74 2.16 0.59 0.27 0.13
W HT) 0.82 2.61 1.66 0.52 0.31 0.96
T HH(SS) 0.60 57.80 13.08 12.75 0.98 0.16
TEHI(FS) 0.60 33.28 8.42 8.15 0.97 0.18
60~90 cm .
TE WI(FBS) 0.54 3.95 2.01 0.80 0.40 0.83
W HT) 0.78 2.68 1.66 0.66 0.40 0.57

TE:SS i W15 FS Jy4E31s FBS g AEAE T HT W3] 5 S.D s 22 5 C.V Dy A2 5 B3I K-Sp g B 7R B8 w3t G- JoKas KA 6 WD« R Il
Note: SS = seeding stage, FS = flowering stage, FBS = flowering and boll setting stage, HT = harvesting time, S.D=standard deviation, C.V=coefficient of variation, K-
Sp = significance (two-tailed) of one-sample Kolmogorov - Smirnov test. The same below .

22 TIEESBREMBNRMBXSH

ANTR] Iy AN [RD R 5% & B S A LSS B AT R
KAWL 2P, AT LUE H, B 18R 5 i 39, -+ 43
AP B S i S A A O IR W B, R R
o B AT LTS A DG de e, A G R AE 0.25~
0.38 2 [HJAZAL , (BB AT I8 B & A AP, B ] 135

R2 FEINPRERE IR

#him HUBEAE R /N IR BE b5 i A WL & it () B AN [
W HUTOR R3S SR R A R B AR . WA
[Fi) B S5 AN [) J2 A7 1 - 38 2 SR S AR OGP vl DL Y AN )2
A7) g8 kB 2 T AR DG PEAR K, 5 6l 3 mt Wl 35 (1 A
KKZFR, im/MEN 0.44, 5 KAEIE 2] 0.75, BB AS [F] 247
(1) - 398 5 b AH HL R AR K

BEHEMBHRRIEX S

Table 2 Correlation analysis of soil salinity and organic matter in different depth in different periods

1£%4 W] Flowering and

i1 Seeding stage 1t ] Flowering stage boll setting stage W35 1] Harvesting time
OM  Sty. Stgn Sten OM Sty Stew  Stem  OM Sty St OM Sty Sty Sty
OM 1.00 1.00 1.00 1.00
Sty 033 100 025 1.00 038  1.00 035 1.00
Steoem 0.13 0.52%%* 1.00 0.18 0.50% 1.00 0.12 0.64%* 1.00 0.16 0.57%* 1.00
Stopem 0.10 0.44* 0.66** 1.00 0.14 0.47* 0.75%* 1.00 0.09 0.45% 0.56%* 0.08 0.48* 0.69%* 1.00

T :OM AT LT Stk L
Note: OM is Organic matter, St is Soil salinity.
23 TIEERENFIERMTEEREDNT

R 3N AR IS AN ] J2 A7 35 Bh i A LB o
i WA B RIS H WL I, A LTS )
A1y AU A3 AL Y B SO O i e R4k, S A I S I 45 5
BCIRIEAL o S AT HL I B (R A7 AR IR U 22 /Iy
TSEPR IR RO SR A AR S5 o A 20 e RO B R L
{E, W] DL AR e Rl 70 DX 3l e A 0 22 ) AR 1) A o2
AN TR) IS 399 - S AT HL 1 B R B AR Ab [ AR 42.28%~

57.64% 2 ], H A7 v 45 5 B 1R 25 i) 15 A OGPk, 3 0d i n]
PLUS IR T AR DA 36 (38 o 25 ) A TR 3% CREE S Bk A
7 RS SLFEIE R 45 R . vhE R R 2= 7 7 Fl
RSS 1] B DAk PO AR R 2 157 2 S LA AT, AN
[F) BN AT ML PR RS 36 &5 SR Yo RAUR IR T 1,
Bk 72575 M RSS BT T 0, 15 W TRIAS Y BEAR 17 Je
AT U 23 18] 20 AR A o AR FE AR AL T L D 55.28~
86.18 m, KT KAE R B ) 50 m , 2 W HURE [A] BH 5 2 .



186

ANk TFE2EHR (http://www.tcsae.org)

20194E

MAS [ I S AS [ J2 A7 4 38 5 3 72 18] 2 A (R 0L 45 A
A, P EEARBIAL . 30 cm 160 cm PN 27 A [F] i
W) S R P L2 AT R S A ) E AR AR S, 90
cm AN 7] Iy 3] - 885 B 8 LA i 10 A TR AR O (B
PUAE<25%) , BEAE VR 5 A3 00 B AR SRR R I W T v » 1t W

#3 FRNBFEARLLIRE®E

i Eaanes SN EAOR D IDNSE AP SL Y T E LS E Al
BTN . IS AR R R, YK T R A R
40 m, PR IR PR G B, P R A R I AR A0V [ Ol 0.58~
0.83, 5% 7= 1~ J7 FNRSS HFEE T 0, i I BRRAE R RERRL L 11
HREAUL 398 2R 2 70 AN [F) I AN [ 2 19 2% 8] 40 A4 AIE o
MENRMEAEEERESH

Table 3 Semivariance models and parameters of soil salinity and organic matter in different layers in different periods

HofE
. . . e SLEMH HIE L Co/
It =l lg! . 2
i H Items JZ47 Layer/cm 3] Period Model Nuiient Sill CotC (CotO) % Ao/m R RSS
T HH(SS) S 0.12 0.28 42.57 55.28 0.63 0.003
HHLUT 0-30 1EWI(FS) S 0.08 0.15 51.35 58.15 0.55 0.009
Organic matter TR WI(FBS) s 0.24 0.42 57.64 6437 0.71 0.005
SR I(HT) E 0.09 0.18 49.85 67.72 0.82 0.010
I (SS) S 0.15 0.38 39.83 57.27 0.68 0.002
TEWI(FS) S 0.07 0.17 40.15 69.45 0.73 0.014
0~30
1L JA(FBS) S 0.33 0.75 44.20 64.16 0.66 0.026
MR MHHT) S 0.14 0.23 61.64 82.84 0.77 0.007
TH(SS) S 0.05 0.13 39.65 63.73 0.83 0.023
b
- TEHH(FS) S 0.23 0.85 27.13 79.25 0.79 0.009
Salinity 30~60
1% W(FBS) S 0.35 1.35 25.94 58.42 0.62 0.016
WK IAHT) S 0.16 0.49 32.59 86.18 0.69 0.022
T (SS) S 0.21 1.37 15.38 70.51 0.75 0.005
1EHI(FS) S 0.13 0.57 22.86 62.85 0.82 0.017
60~90
1% W(FBS) S 0.18 0.86 21.05 78.86 0.58 0.013
W FRII(HT) S 0.41 2.15 19.03 83.29 0.74 0.021

S N BIRBERY B $5 BUBERY s do 7R RE s RSS ik 72

Note:S=Spherical model; E = Exponential model; 40 = Range; RSS = Residual sum of squares.
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Table 4 Standards of soil nutrient in China

% 4% Classification 7 PLI % & Organic content/(g-kg™')

1 24 (F% Level 1 (rich) >40.1
2 (5 F & Level 2 (relative rich) 30.1~40.0
32 (Fh4)Level 3 (moderate) 20.1~30.0
4 25 (it Level 4 (lack) 10.1~20.0

54 (HLevel 5 (poor) <10.0
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Note: The left side of the soil salt content distribution map for each period is the three-dimensional spatial distribution of soil salinity, and the right side is the section map

of soil salinity content at the depth of 60cm in the X-Y direction.
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Fig.4 Three-dimensional spatial distribution map of soil salinity in different periods
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Spatial variability of soil salinity and organic matter in reclaimed
area of abandoned salt pan in coast
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Abstract: The southern area of Laizhou bay is located by the Bohai sea. There have been three seawater intrusion events in histo-
ry, and a mass of high concentration saline brine has been buried in its subsurface aquifers. Large - scale exploitation of under-
ground brine resources has been carried out since the 1970s. Brine baysalt has become a pillar industry of local economic develop-
ment. In recent years, many salt pans become abandoned due to the exhaustion of regional shallow brine resources and the restric-
tion of high cost and market factors of deep brine exploitation. In this context, some salt pans have been reclaimed based on the
relevant government policies. Although a series of remediation measures that combining agriculture and engineering have been
carried out on the reclaimed land of salt pans, the soil still contains a large amount of soluble salt on account of the influence of
perennial baysalt process, moreover, the content of soil nutrients is also extremely low. The high soil salinity has always been the
main limiting factor for the sustainable development of agriculture in the reclamation areas of abandoned salt fields. In this paper,
soil sampling data of cotton growth period in four key nodes were used to study the spatial distribution characteristics of soil or-
ganic matter and soil salinity at different depths in different periods, and to analyze the correlation between them. The two-dimen-
sional spatial distribution map of soil organic matter content and the three-dimensional spatial distribution map of soil salinity in
different periods were drawn. The results showed that the variation of soil salinity and organic matter content at different depths
in different periods in the study area was large, among which the maximum variation of organic matter content reached 37.3 g/kg
and the maximum variation of soil salinity reached 57.2 g/kg, the variation intensity of both soil salinity and organic matter con-
tent was moderate. Soil salinity and organic matter content decreased with time change. The correlation between soil salinity and
organic matter content in the soil layer of 0 - 30 cm was the highest, the range was from 0.25 to 0.38, but it did not reach the level
of significant correlation. The correlation of soil salinity between different layers reached a significant or extremely significant de-
gree. There was a moderate spatial autocorrelation between soil salinity and surface soil organic matter content. Kriging interpola-
tion results showed that the surface soil organic matter content was distributed in a banded manner, the organic matter content in-
creased gradually from west to east in seedling stage and flowering stage. The soil organic matter content in the flowering and
boll period was the lowest in the northeast, and the highest in the harvest period was concentrated in the northwest and southeast.
The three-dimensional spatial distribution of soil salinity was similar in different periods and different layers, and its spatial distri-
bution characteristics were generally close. The high soil salinity area at seedling and flowering stage appeared in the southeast.
The spatial distribution of soil salinity in flowering and flowering period was scattered and patchy. The results provide technical
support for scientific improvement and rational utilization of saline soil and sustainable development of agriculture to the south-
ern area of Laizhou Bay.

Keywords: soils; salt; reclamation; abandoned salt pan; soil organic matter; three-dimensional



