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1.4
pH
SPSS19.0 Excel
H38 V38 H31 V3l
SPSS19.0
EC,=4 (H,/ Hy) /| wS® 2
EC, (mS/m) H, H,
w=2nf f (Hz) S 2.1
(m) po
6, 8-11]
1.3 5 0~
EM38-MK2 ) 30 cm pH 7.67 30 ~60 cm
60 ~ 100 cm pH 8.69 8.68
075m 15m ! 0~30cm
075m 0375m [12] 13.051 g/kg 3
0.75 m 1.5m (6 -7
H38 V38 EM31-MK2
30m 60m e
H31 V31 L.5m
GPS  EM38-MK2  EM31-MK2 1 dS/m
EM38
EM31 EM38 EM38 69.11  51.00
EM31 1
1 m (
) I m
0~30 30~60 60~ 100cm
F1 HIERSFRWESERERELIT ST
Table 1 Descriptive statistics of soil salinity and apparent electric conductivity
N
(g/kg) [0~30cm] 70 0.251 13.302 1.985 3.247 10.544 2.162 3.761
(30~60cm] 70 0.268 12.393 1.887 2.643 6.986 1.923 3.560
(60~100cm] 70 0.245 8.126 1.837 2.247 5.047 1.315 0.606
(dS/m) H38 70 0.090 6.220 0.852 1.178 1.388 2.491 6.328
V38 70 0.090 4.590 0.794 0.903 0.816 2.195 4.636
H31 70 1.480 10.120 2.976 1.698 2.885 2.081 4.456
V31 70 1.660 15.200 3.995 2.643 6.986 2.084 4.558
[0~30cm] 0~30cm 0 30cm (30~60cm] 30 ~ 60 cm 60 cm
30cm  (60~100cm] 60 ~ 100 cm 100 cm 60 cm
2.2 2
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0~30cm 30 ~ 60 cm
H38 09592 09162
V38 60 ~ 100 cm 0.978
H31 0.8850
T2 AETEXERSELIERVESER Pearson tHXRE
Table 2 Pearson correlation coefficients between soil salinities and soil apparent electric conductivities in different layers
[0~30cm)] (30~60cm)] (60~100cm] H38 V38 H31 V31
[0~30cm] 1
(30~60cm] 0.9204" 1
(60~100cm] 0.904 0™ 0.950 4™ 1
H38 0.959 2" 0.916 2" 0.8713" 1
V38 0.943 9" 0.9157" 0.8829" 0.982 9" 1
H31 0.932 7" 0.911 3™ 0.8850™ 0.982 4™ 0.985 3" 1
V31 0.918 3" 0.907 17 0.877 0™ 0.978 0™ 0.984 6™ 0.997 0™ 1
o P<0.01 () 70
2.3 0.7530~0.8682 0.7699~0.8675 0.7573 ~0.826
2.3.1 7
P<0.01
y=a+bx y (g/kg) x
a b r 1 m
3 4
0~
0~ 30 cm EM38 30 cm 4
30~60cm 60 ~ 100 cm 30 ~60 cm
EM31 H38 V38 60 ~ 100 cm
H31 V3l
0.7345 ~ 0.902 0 2.3.2
#F3 B—NEEATLERSSRNBESERHKXRES
Table 3 Relation models between soil salinity and apparent soil
electrical conductivity under one measurement mode
(cm) x a b R’
[0~30] H38 -0.2390 2.5879 0.902 0 4 a b c d e
V38 —0.7203 3.340 0 0.868 2
H31 -3.4079 1.786 7 0.867 5 7 kg K
V31 —2.5410 1.119 8 0.826 7 4
(30~60] H38 0.233 1 1.994 7 0.825 4 0.794 ~
V38 —0.1814 26227 0.824 6 0.920
H31 22978 1.406 1 0.827 5
V31 -1.691 1 0.897 9 0.818 6
(60~100] H38 0.5790 1.5814 0.734 5
V38 0.2260 2.1064 0.753 0 2.3.3
H31 -1.5074 1.1399 0.769 9
V31 -1.0066 0.7258 0.757 3
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x4 EEEATIRESSRUBRSEHXAEE

Table 4 Relation models between soil salinity and apparent soil electrical conductivity under compound mode

(cm) y=a+bxH38 + cxV38 + dxH31 + exV31
a b c d e R?
[0~30] ~0.216 0 2.499 0 0 0 0 0.920
(30~60] —0.069 4 1.018 8 1.259 5 0 0 0.846
(60~100] 13103 0 1.060 2 1.924 1 ~0.879 4 0.794
p-p 1~ 2.3.4 10
3
(9 5
F F R? SE
0~30cm
pP-p F P 0.01
60
B 0-30em T Lor [ - R L5 R 22 bRt p-p Il
20 ¥fH=1.29%10"5 ] HAs g 0~30cm
FriEfR 22.=0.966
N=60 08}
15} - i
£ o06f
o 101 Fay
= 04t
=
St 02t
0 m OO 1 1 L L !
R 0 1 2 3 0.0 02 04 0.6 0.8 1.0
[l FR 5% 22 NI ) R A R

1 0~30cm £EEVIEERE S EF p-p
Fig. 1 Histogram and p-p graph of regression model of 0—30 cm

AR _ B 2 r T — v
UL 30-60cm — F)7 L RO DB
dop =310 [ 4 30~60cm &
B 22 =0.991 S
N=60 0.8}
30F 5
= 06t
% B
& 200 2
h o4t
=
p
1or 02}
—= 5 1 o 1 2 3 00—%0 02 04 06 08 10
el bR A5k 22 LIy SRR

2 30~60 cm EEIVIER A EFEF p-p
Fig.2 Histogram and p-p graph of regression model of 30—60cm
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5 10r » o
BER: 60-100m  L7H I M AR 2 p-pld
B TSSELT PAAE R 60~100cm /
PRI Z=.=0.991
N=59 08}
20[
N
- = 06|
=
=15 =
N R\ =04
I 5

—_
o

o

()

T

0.0 '

1 | 1
0 2 4 ’ 0.0 0.2 0.4 0.6 0.8 1.0

-2 0
[l bR R 2 pUNIEETSAL RS
3 60~100 cm +EEVIAFEE A E S5 EF0 p-p
Fig. 3 Histogram and p-p graph of regression model of 60—100cm
Fz 5 EVFEEREEFWUE (1. , 2005, 28(3): 362-366
Table 5 Accuracy verification of regression model 2] ; )
(cm) F R SE (7. , 2007, 23(9): 50-57
[0~30] 193.962" 0.920 0.072 [3] ) ) s -
(30~60] 122.632" 0.846 0.025 - » 2010,
(60~100] 265.293" 0.794 0.068 4] 26(12):97-101
[1. , 2008, 24(3):
3 107-113
[5] , , , . EM38
1) (1. ,2013, 50(6):1231-1235
[6] , , s
(1. ,2003, (1):27-29
[71 , . EM38
[1. , 2012, 26(11):
<< i 122-126
[8] , , Philip B,
(1. , 2006(1):
95-98
2) [9] , , . EM38
0~30cm 30~ [71. ,
60 cm M38( ) 2008, 26(1): 67-73
60 ~ [10] , . EM38 [7.
, 2013, 30(4):628-633
100 cm EM31 [11] , , ) EM38 MK2
[ , 2014, 32
3) (10): 894-900
[12] , , , EM38—
MK2 (1. , 2013,
32(4): 135-137
[13] , , . EM38
[71. , 2009, 29(4):
(1] , , , . EM38 1023-1027
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Interpretation Model of Soil Salinity Based on Electrical
Conductivity Meter of Electromagnetic Induction

LI Bing', LIU Guangming', Sulitan®>, CHEN Cheng’, YANG Jinsong'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese
Academy of Sciences, Urumqi 830011, China; 3 Yellow River Conservancy Institute, Kaifeng, Henan 475004, China)

Abstract: Taking salinized soil as research object in Ili City of Xinjiang Uygur Autonomous Region, soil salinities were
measured in different layers and soil electrical conductivity were recorded by EM38 and EM31. The correlation between soil
salinities and apparent soil electrical conductivities in different layers were analyzed and interpretation models of soil salinity
were established. The results showed that significant liner correlation existed between soil salinities and apparent soil electrical
conductivities in different layers, which indicate the high accuracy of the established models. This study can provide an important
support in accurately interpreting the characteristic of soil salinity in Ili.

Key words: Electromagnetic induction meter; Interpretation model; Soil salinization; Arid region
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