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Spatial- temporal variability of soil salt content before and
after irrigation in the Yellow River Delta

WU Xiang-dong', CHEN Xiae-bing” ,LV Zhen-zhen’, GUO Jiar-qing’, YU Jurbao’
(1. Anhui Huaihe Wate Resources Technology Co. , Lid. , Bengbu, Anhui 233001, China;
2. Yantai Insitute  Coasd Zone Research, Chinese Acadany ¢ Sciences, Yantai, Shandong 264003, China;
3. Institute of Sail Science, Chinese Academy  Sciences, Narming, Jiangsu 210008, China;
4. Chang’ an University, Xi’ an, Shaamxi 710064, China)

Abstract: In attempt to study spatial and temporal variability of soil salt content before and after wrigation, the de-
scriptive statistics and geostatistics were used to quantitatively analyze soil salt content of field scale in vertical and hor+
zontal diredions in the Yellow River Delta. The result showed that soil salt cwntent was gathered in 0~ 10 cm layer and
40~ 60 cm layer before the rrigation, and gathered m 40~ 60 cm layer after the nrigation. Irrigation reduced salinity of
0~ 10 em and 10~ 20 cm soil layer and gained beiter desalination. Except soil salt content of O~ 10 em layer had a
weak spatial correlation afier irrigaion, all other layers of soil showed a strong spatial correlation. Compared salt content
of soil before irrigation with after irrigation, salt content of 40~ 60 c¢m layer was significantly reduced after irrigation, soil
salinity contour intensity was weakened, and spatial distribution trend clearly tumed to flat. Before nrigation, high soil
salinities of all soil layers were detected in the northern part of the study area, while low soil salinities were detected in
the northwest corner; After irrigation, except high soil salinity of O~ 10 cm layer was detected in north central area, high
soll salinities of the rest layers( 10~ 20 c¢m, 20~ 40 an and 40~ 60 cm) were discovered in south central or central area.
Low soil salinity of each layer of soil showed same distribution pattern, and they were mostly observed in the northern part
of the experimental field.
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Fig. 1 The location map of study area
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Fig.2 The plane location map of field sampling points
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HCO;~ (€03~ ( L5 , Surfer 9
),K* Na* Ca®* Mg* CI°

S04 (DIONEX IC3000), 2
)
. 2.1
S = 3.0467EC;:s— 0.4932 (r= 0.981" ",
P < 0.0001, n= 120) ’ ’ ’
.S, (g* kg N ECrs 1.5 - ’
(ms * (m—l) , [w— 3s, u+
’ 3s], , U , S )
ECts ’
1.2.3 ¥ 42 '
SPSS18. 0 40~ 60 cm 0~ 10 10~ 20 em
, Kok ’ ’
mogorov- Smirnov ( k- S)
, GS+ 7. 0 for Windows ’ I
1
Table 1 The statigical parameters of soil salt contents of different layers of soils before and after the imrigation
Ttem Sol layer Min. Max. Mean SD v Skew . Kurt. Distribution KK_—SS test
lem /(g™ gk /(gkg ) g kg™ types
0~ 10 0. 61 15. 65 5.26 7.60 144. 45 0. 85 0.19 N 0.25
Before 10~ 20 0.31 11. 0 3.34 2.51 75.04 1. 30" 2. 46" LgN 0.03
irigation 20~ 40 0.37 12. 47 3.88 2.71 69.94 1.01 0.87 N 0.39
40~ 60 0.39 14. 10 5.04 3.31 65.78 0. 81 0.05 N 0.38
0~ 10 0.30 10. 63 2.69 1.63 60.55 191" 2.8" LeN 0.03
After 10~ 20 0.15 9.13 2.20 1.62 73.60 1. 07" 3.0 LeN 0.01
imigation 2040 0.36 9. 68 3.74 2.18 58.34 0.71 0.25 0.38
40~ 60 0.43 14. 31 6.07 2.98 49.03 0. 31 0.01 0.41
¢ N s LeV B

Note: N represents the nomal distribution; Lg/N represents the bgnomal disgtribution; skewness and kurtosis are logarithmically tranformed values.

1 ) , )
, 15. 04 ,
11.38 12.10 g* kg™ ' 13.71 g*kg™ ' .
10~ 20 cm R 0~ 10 ,
an ,

3.34~ 5.26 g* kg ',

e cv , CV<
10% ;10% <CV <100% ;

’ [13]

; 0 10 an  CV> 100% ,

40"“ 60 an , 0 2 g ? s
k¢!, 10~20an 20~ 40 em , 65. 78%
-1 ~ 144. 45% , 0~ 10 cm i
, 0.5 g°kg

144. 45% , 40~ 60 cm
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s 65.78% , 10~ 60 cm 2 O~ 10 em 40~ 60 cm
, 10~ 20 cm
20~ 40 cm )
, , 0.86~ 0. 95 , F 0. 01
, ; (0~ 10 an 10~ 20 cm)
(20~ 40 em 40~ 60 cm) ,
(R) 0.75~0.95 ,F 0. 05
, 10 0.01 ,
~20cm 40~ 60 an \ 14.16 g* kg™ ! Co ,
40~ 60 an R
,0~ 40 cm s
48. 5% 34.14% 3. 65%, 16 Cambardella ! Co/( Co
40~ 60 cm 20. 85%, + C)
,40~ 60 an 25%
, ; 25% ~ 5%
) ; 75%
[17]
) 49. 3% 2 ,
~ 73. 60% , , , 0.02~ 0. 11,
0.11~ 1.2,
, 10~ 20 ; 10~ 20 cm
an 0~ 10 cm 10~ 20 cm , 40~ 60 an ,
> , 10~ 20 em ,0~
10~ 20 cm 0~ 10 cm 10 cm )
10~ 20 em )
2.2 Co/(Co+ C)
, , 0.09~ 0. 15,
La=131 , 40~ 60 an , 10~ 20 an
2

Table 2 The parameters of the semi-variance theory model of soil salt corteris n different layers of soils before and after the urigation

! % /m F

Item Soil layer/ ecm Theoretical model Co Cot+ C Co/( Co+ C) a R? F test
0~ 10 Spherical 0.08 1. 18 11 10.0 0.91 187.39" "
10~ 20 Gaussian 0.02 0.11 15 7.4 0.8 133. 2"
Before ) .

irrigation 20~ 40 Gaussian 0.02 0.13 14 9.4 0.8 136. 12
40~ 60 Spherical 0.11 1.26 9 121 0.9 195.63° "

0~ 10 Exponential 0.22 0.25 86 25.5 0.75 155. 31

Al 10~ 20 Exponential 0.03 0.29 10 17. 4 0.9 190. 2

ter
iirigation 20~ 40 Gaussian 0.05 0.3 11 10. 1 0.8 137. 66" *
40~ 60 Gaussian 0.07 0.93 8 13.5 0.9 146. %"~
¥ P< 0.05 o P< 0.01

Note: * means significant at P< 0. 05 level, * * means extremely significant at P< 0. 01 level.
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Fig.4 Counter of soil contents at different soil layers after irigation/ (g*kg™ )

, 0~ 10 em
40~ 60 an ,
0~ 10 ecm ;
40~ 60 cm s

3
0~ 10 cm »

) R 0~ 10 ecm
10~ 20 em , ;

0~ 10 an

s 5
, 40~ 60 an ,
5

, , 0
~ 10 em

> >

>
(1 [M]. ,2003.
[2 ) ) )
[J]. L2009, 28( 6) : 788-792.
[3l ) ) ;
[J]. , 2005, 36(2) : 265-268.

[4 , )

CoKriging — [J].

, 2006, 20(5) : 133-138.

[5] Goovaerts P. Geodatistics in w0il science: date of the-art and perspee-

tives| J| . Geoderma, 1999, 89( 1) : £45.
[el ) . .

[J]. ( ), 2004, (2): 139

143.

[7] BroccaL, Morhidelli R, Melone F, et al. Soil salt spatial variabiliy

in experimental areas of central Italy[ J]. Journal of Hydrology, 2007,

333(2):356-373.

(T 4% 243 M)



243

2) , [9] Khalifa F M. Some factors influencing the development of sunfbwer
(Hdianthus annuus L.) under dry— faming systems in Sudan| J].
’ ’ The Journal of Agricultural Science, 1981, 97( 1) : 45-53.
i i ’ [ 10] [J]. , 1992, 18(2):
’ 36 51.
5 s , [11] , , ,
, , , [J]. ,2009,25(11) : 176-179.
[ 12] , , ,
’ 1.
’ ’ , 2002, 22(5) : 286-284.
3) 80% ’ 3] S 1.
, 1981, (2):36-34,5.
R , [14] Jos F C B, MrioD C, Gottlieb B. Response of sunflower ( He-
5 , lianthus annuus L..) to sowing date and plant density under Mediter-
ranean conditions[ J]. European Joumal of Agronomy, 2004, 21(3):
’ M7 35%6.
[15] Unger, PW. Planting date effects on growth, yield, and oil of it
gated sunflower[ J]. Agronomy Joumal, 1980, 72(6) : 914-916.
[ 16] GLks)y AT, DemirbA O, TwanaZ M, ¢ al. Responses of sunflow-
(1] ’ . er (Helianthus annuus 1. ) to full and limied rrigation at diferent
(] 2002, 17(5) : 739 747. growth sages| J]. Field Crops Research, 2004, 87(2- 3): 167-178.
[2] , [17] , . ,
R (. ,2005,27(1): 711. [JI. , 2011, 27(15) : 52-56.
[3] ) , . [ 18] ) . )
[J]. , 1996, 5( 1) : 63-66. [J]. » 2010,
[4] ) [D]. 41(7):76-73.
12006 [19] Flagella Z, Rotunno T, Tarantino E, et al. Changes in seed yield
[5] . . ) and oil fatty acid composition of high oleic sunflower ( Hdianthus an-
(1. L2003, (5) : 4-6. nuws L. ) hybrids in relation to the sowing date and the water regime
[6] i , . [J]. Ewopean Joumal of Agronomy, 2002, 17(3) : 2+230.
. ,2010,26(3) : 306 310. [ 20] : . :
[7] . i . [JI.
(] 2010, (6): 2. ,2012,30(2) : 137 144.
[8] , , , [21] . ) , ,
. ,2004,23( 1) : 44-46. - - 2006, (3) : 3.
(L#EF 19 W)
[8] s s . [J]. [14] [M].
, 1985, (9):16-21. ,1999.
[9] s [15] Cambardella C, Moorman T, Novak J, et al. Fieldscale variabiliy
[J]. , 2001, 12(4) : 460- 466. of soil properties in central lowa soils[ J]. Soil Science Society of
[ 10] . [M]. America Joumal, 1994,58(5): 150+ 1511.
, 1999. [16] Trangmar B B, Yot R S, Uehara G. Application of geostatistics to
[11] s spatial sudies of soil properties| J|. Advances in Agronomy, 1986,
[J]. , 2005, 16( 8) : 1437 1442. 38: 45-94.
[12] R . [M]. [17]  Cambardella CA, MoomanT B, Novak ] M, et al. Field scale var
, 1985: H11. ability of soil properties in central Towa sols[ J]. Soil Sci Soc Am,
[13] s s . [M]. 1994, 58(5) : 150 1511.

, 1988.



