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Abstract: In attempt to study spatial and temporal variability of soil salt content before and after irrigation, the de-
scriptive statistics and geostatistics were used to quantitatively analyze soil salt content of field-scale in vertical and hori-
zontal directions in the Yellow River Delta. The result showed that soil salt content was gathered in 0 ~ 10 cm layer and
40 ~ 60 cm layer before the irrigation, and gathered in 40 ~ 60 cm layer after the irrigation . Irrigation reduced salinity of
0~10 cm and 10 ~ 20 cm soil layer and gained better desalination . Except soil salt content of 0 ~ 10 c¢m layer had a
weak spatial correlation after irrigation, 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 cm layer was significantly reduced after irrigation, soil
salinity contour intensity was weakened, and spatial distribution trend clearly turned to flat. Before irrigation, high soil
salinities of all soil layers were detected in the northemn part of the study area, while low soil salinities were detected in
the northwest comer; After irrigation, except high soil salinity of 0 ~ 10 cm layer was detected in north-central area, high
soil salinities of the rest layers(10 ~ 20 em,20 ~ 40 cm 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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ZiX % 3 (118°58740. 1E,37°45'58.7"N, { | 1 fr
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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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B HCO,” .COT B FEE(E KK 1S BRET
MEYXHZEHBE), K Na* . Ca>* Mg* .Cl™
SO B F & & L YL E (DIONEX 1C3000), i & H
MU RLEBEE H -SUBERRRAEH
THELEARSERBAEFEZRMBREXRER:
S, = 3.0467EC,.5s - 0.4932 (r = 0.981" ",
P < 0.0001,n = 120)
X, S, hEELEEE(g- kg )EC, s H1:5F
K ERBREE SR (ms - em™ ) W FRIEH
FHEHIRE KL BELESBTHERERB SR
EC,.s & L XEBEHT,
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SPSS18.0 X fF AR ZiT hEE T Lt M EHEM
HRMS, FHESER R INEEH TR A Kol-
maogorov-Smimov( K-S) & 5 4448 2 & A M 208 BLUIR
EXaA, KA ES T GS + 7.0 for Windows
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B B REHATEE, SERE A (v -3s, 0+
3s), P, u ABENME, s IEARAESE, ERXN
PSSRy O B e, BB E D R IEHE W
BEXKEME/MIRE, AdERERRE LI, K
FEMBR 40 ~60 cm - E KHEBE 0~ 10,10~ 20 cm
TR EASE LB AR BN FAERHE, ZBE
EX L EEREIWEHR TR TN RES AR
R, HE T ESEME 1 Fir.
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Table 1 The statistical parameters of soil sait contents of different layers of soils before and after the umigation

+E B/ME BAHE FHE

ERAK SRR

o] = -
nH Soil layer Min. Max. Mean R v ol e Distribution K- sHE®
Item o 1 1 ) Skew. Kurt. K-S test
Jem  /(gokg™')  /lgkg™')  /(grkg™!) /{gkg™") types
0~10 0.61 15.65 5.26 7.60 144 .45 0.85 0.19 N 0.25
‘%?ﬁﬁ 10~20  0.31 11.69 3.34 2.51 75.04 1.30" 2.46 LeN 0.03
erore
imigation 20-40 037 12.47 3.88 2.7 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 1.917 2.86" LgN 0.03
gf’ﬁ 10~ 20 0.15 9.13 2.20 1.62 73.60 1.07" 3.69° LeN 0.01
ter
imigation 20~ 40 0.36 9.68 3.74 2.18 58.34 0.71 0.25 N 0.38
40 ~ 60 0.43 14.31 6.07 2.98 49.03 0.31 0.01 N 0.41

H: NVRRIESOE : LgN AR BESDAT; « WMETIEER B H X BHBEHME,

Note: N represents the normal distribution: Lg/N represents the lognormal distribution; skewness and kurtosis are logarithmically transformed values.

MEIHRNMEESBRKEXRE, EBMEE L
BERETABUEYIRKR, 4R HEIK 15.04,
11.38.12.10 g kg '} 13.71 g-kg ™' AR EEHI @
B/MELTE 10~20 em + 2, R AL HE 0~ 10
emt 2. NEBEXE 2T BEHEHAEMNT
B R 3.34~5.26 g kg™ !, S BRAKER
B EBILRARELR L RS R RE TR
REEXERTPEREBL AP L ELELES
AZBEX R AT EERBHEE; X 0~10 cm
FE540~60cm ELESTHEBMER/N,IH0.22¢
kg, M 10~20em B520~40 em B+ EEHE
HEBRK, H0.54 g kg™'s FRIEERLESL
EYHEFE—ENER.0-~-10cm BELHEHE

EHBEETHEE BERMRENNE, HESE
EERB/NEENNEE UHEZ L EEHEH
BEEEHF M IWBABER, Koo ok 20
BRANZRENE X FERSHM T =AM X R
EMAE WY KXEAMSBHETHEREE
FUHX,

TREAR CVHERBRHEAMEBEE, CV<
10% RAB LR 10% < CV<100% A PETFH;
CV>100% KR EREN), MITHZ KT R REOK
EREELESLEERT RN HARE LR
SHEHEPFETRERFME, TAEEE 65.78%
~144.45% 28 , HF 0~ 10 cm BERHERR, A
FREPIE144.45%,40~-60cm BT EB LR A
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BOMAEX BRI, 5 65.78%,10~ 60 cm - RHEE T
BERZAPHELK, ERXMHARHNEHRTEER
H 7 R Z TR RS RO R R BT R R
SHESEN HELTREENR, XEFREXM L%
THRENEHEHR TS AF L ESRBEEEY
M b AR Fom B A X AR BT
HERGSEZLEEEENE T SHATES
RATLIE N, M B/ME S5 & KME 551 HBE 10
~20 cm M 40 ~ 60 cm 12, M ZE K 14.16 g-kg™'s
BR40~60 cm Z LB EHEHHEMM , RAEE
TESHERERYHETHR,0~40 cm £ 2+
BMELBAPNTHT 48.75% .34.14% .3.65% , T
40~60 cm R LIS EHEN FFAT 20.85%, LA
BRI BEKERBZALE, BEEREREME,
TEESEBREERN L FEHBE M E,40 ~ 60 cm
TETEEHRERS, WA MY Z B ek
B EREHE L RSLE A TEREDEY
EZREHMER. NERRECES EREEEL
BEHBETRBEMHERK, BHEEE 49.03%
~73.60% 28], B RA NP EEREFLE, BRER
B R YA BT, U593 K /K 18 B 5] LUA % 4 B 1K
THEE S ERBEKE T AT R, DRIEG BE
MESE K.
MIEEMRERE T LB BREBRAT 10~20
em+EREBFO0~10em TEM10~20cm -2
25 HEL RN LEL S ERYBRESH A, M
BRI 10~20cm L2 R#EM/G 0~10 em L2
10~20 em 2EEXMBHEREBEHRESS
22 THMEUBRNTATRISMES
FHERFHBEABRSENRETNSEE X
AR BB T ERREERITERREE

2o EBAEO~10ca X 40~60 cm TEF L ER S
BT £ BPE R R BOREERL, T 10 ~ 20 em &
20~40 cn TESHEMNHUBRFARHER HXE
BIE0.86~0.95 20, FRBRERBER .01 B
E KV HEBES AT A5 40(0 ~ 10 em 10 ~ 20 cm) Fl
EH7 (20 ~ 40 cm .40 ~ 60 em) R G, H X E K
(RO)TE0.75~0.95 Z i, F R Z R F 0.05 &
0.01 BFKF, EHBSBERLF.

el C, AEHILERE RALRIEEN
NTBERE ©+#F X R SR
FIENTER BANRSEEEE/IRE LML
Fd BAEZRI, Cambardella 51552 B €/ (€,
+ C) HAHM R /N A& R Ge R BE AL AE B B9 25 | A 56
BE,ERBRT T HEBEENS RKEYE, & BRER
REBS MK EKE ., HHMENT 25%8,
RINEZTEAHXHE;HTE 25% ~75% 2 [ M F£H
APETEMERE HEXRT 75 MERANH S0
iiE S SRR

MK 2R LUEL, ERINSELEELEN
BEEB/N, HEATERN0.02 ~0.11, 3B AT
RERXRKALEZTHILBALBEERBIHEE
WRANZTEERAK;MESHNELEEREK, N
0.11~1.26, WAEBMARER KHEE L HEE
BERZEERETAEAIAE  H P 10~20em B
BIME /N ,40 ~ 60 con BEHES K, A KRB XK H
THEREA10~20cm ERTHERER/PD,0~
0em TEIERHEBKRN, AREELEGTHBERS
BRI EE 5SS EMHE ML, BP 5 E R FEE %
ERB/NGHEMBELBE, N C/(C,+ O HE
*E , HEBER/N, HK0.09~0.15,8 FEEH
FHRHE, o 40 ~ 60 cm ZHIEH /N ,10 ~ 20 cm 2

F2 EBRN.EEIEIREUBETERNERENSY

Table 2 The parameters of the semi-variance theory model of soil salt contents in different layers of soils before and after the irrigation

i B T2 g Kol el BREH/% ZH#/m HXRE FREE
Ttem Soil layer/cm Theoretical model Cy Co+ C Co/(Cy+ C) a R? F test
0~10 ERAR Spherical 0.08 1.18 11 10.0 0.91 187.39°
i%iﬁﬁﬁ 10~ 20 BT Gaussian 0.02 0.11 15 7.4 0.86 133.02"
efore
imigation 20 ~ 40 B 7 Gaussian 0.02 0.13 14 9.4 0.88 136.12° "
40 ~ 60 AR Spherical 0.11 1.26 9 12.1 0.95 195.63" "
0~ 10 F4 B Exponential 0.22 0.25 86 25.5 0.75 155.31"
EBE 10 - 20 $6 % Exponential 0.03 0.29 10 17.4 0.92 190.52*
After
irrigation 20 ~ 40 & Gaussian 0.05 0.50 11 10.1 0.89 137.66" *
40 ~ 60 B W7 Gaussian 0.07 0.93 8 13.5 0.95 146.94" -

F:*RABEP<OSKFETEEME, » » XRE P<0.01 KETHEEME,

Note: * means significant at P < 0.05 level, * * means extremely significant at P <0.01 level.
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