VLIV 224R (Jiangsu J.of Agr.Sei.) ,2017,33(4) :836~842
836 http: //www.jsnyxb.com

KU IR R IA A U B DO R R 20 KPS i R 2 sl A8 B N AR [ )] AEIR A A2 417, 2017, 33 (4) £ 836-
842.
doi ;: 10.3969/j.issn. 1000-4440.2017.04.017

HEEXARBSKFEFTENEIISRLIERT
T

kow', mEA, BEwEA, EBH
(1. VLIRS X Ay BHERFIE T, VL0 Il 226541 2 LA INALSLR™ 1L AR 226400)

FEE . RIS B ORI 53 /K 5800 55 4 2245 M A A AR 1 22 S AR R R 0 5 H 3R 7
ZIAIOC R ,2014 4F 5 H-2015 48 5 7 TEVLIRE T DR [ B DX, B8 R W] 3R 40 K7 (3, Fr3h 50.1% ~ 0. 2%
il FER0.5% ~0. 7% s =k, Sk 1.0% L 1) 9 F AR EE, W5 T R8s R (EC, . ) A1 3R F(0~40.0
em) T HESISAL, G5REW . (1) mEh T 5ehor B U1 B 0 5 ARk ML, RIEK 6-8 AR+ EC,
W B ARAE 2. 54 dS/m,9-12 A FBEMEI B, BAE 10 A EC, . Sk FIHKAE 6.49 dS/m; Hh 1-3Eh /3y R — @ FL i
HIZE AL AR, RN E10-12 B W B A ARER AR, HAE 10 3 EC, . 3K B 5 RAE 3. 90 dS/m; Ik 1 3E4E 473
B B AR . (2) RIFIERAKE TR, 36K 43R pH, A8 (BRE SR RN ) ¥4 B 5 A9 24 PR
A, (3) PR A EHLX 7 0-40.0 em 2, 18 EC, . 5 pH, . ((HZ A1 B E M HAHDE(P<0.01) T 5 +
KAy SRR R R Y B W B A e . B X R KO T R R M s B A
WIAE SR IAE  H G 7ERELR R R X R R W 7E R 2R (3-5 H ) BBk ZERT (8-9 H ) REUA Ry # it ( 10
FEFPBE R 55 ) N MR AR sldasdh , Ik B AE A 7 2K

KW L MRER; ®a9E; HEET

FESES. S156.4°2 XEARIZAES . A XEHS: 1000-4440(2017)04-0836-07

Seasonal variations of soil salinity and soil factors in reclamation area of
tidal flats with different salinity levels
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Abstract: To elucidate the difference in the seasonal variations of soil salinity in reclamation area and explore the re-
lationship between soil salinity and soil factors, a field experiment was conducted in the typical reclamation area of tidal
flats in Rudong, Jiangsu province. Three levels of salinity were set: low salinity (LS, 0.1%-0.2% ), medium salinity

(MS, 0.5%-0.7%) , and high salinity (HS, more than 1.

WS H R .2017-02-14 0% ). Soil electrical conductivity (EC,. ) and soil factors
ESTE T [ 0I5 R M H [ CX(14)5096] ; Hod ('soil moisture, pH and temperature in the depth of 0—40
BHEE I B - B SL R SEI5 B (MS12016047) cm) were determined from May 2014 to May 2015. Soil

TEHEBN 0k B (1987-), B BEVEE A, B BFIE A, B BRAT ST salinity exhibited a strong seasonal pattern in the HS treat-
B, ST Oy 1) g U R R RS AR ment with the lowest EC,,5 2.54 dS/m in rainy season
(Tel) 0513-87573485 ; ( E-mail ) zhangjia00609@ 126.com from June to August and the highest EC, .5 6.49 dS/m in
BIERE A, (E-mail ) cuisy198@ 163.com October. A seasonal change was shown in the MS treatment
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as well, with obvious salt accumulation from October to December and the highest EC, . 3.90 dS/m in October. No signifi-

cant seasonal change was found in LS treatment. Soil moisture and soil pH, . 5 had no significant seasonal pattern in MS and

LS treated soils. Soil EC, , ; showed a negative correlation with soil pH, , 5 at depth of 0-40 cm ( P<0.01) but no correlation

with soil moisture and soil temperature in all plots. In a word, the higher the soil salinity in the reclamation area, the more

obvious the soil desalination in rainy season and the salt accumulation in autumn and early winter. Therefore, to meet the

demand of crop production,some artificial measures such as straw mulching should be adopted to promote desalination be-

fore rainy season or autumn.
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9.0
7.5
E  eof
w2
2 45¢
T 3.0F
s
a b cde f g h i j k m
360 10.5
10.0F
E} 9.51
E} =
& T 9.0f
>
+H 8.0F
5% h ¢ def ghijkIm

B (4F-A-H)

—— SN EE (51.0%); —A— HERIHSEE (0.5%~0.7%); —8— (KRR EF (0.1%~0.2%)

a:2014-04-15;b:2014-05-15;¢:2014-06-15; d : 2014-07-15; € : 2014-08-15 ; f: 2014-09-15 ; g: 2014-10-15; h : 2014-11-15;1:2014-12-15;j: 2015-01-

153k :2015-02-15;1:2015-03-15;m : 2015-04-15,
3 FAREHKFELEE(20.1~40.0 cm RE)BSR S/KEFM pH HETHEETL

Fig.3 Seasonal variations in soil (20.1-40.0 cm depth) electrical conductivity, soil moisture and pH with different salinity levels



840 o9 &b 2 W

2017 4F % 33 % 4 M

¥Ih 223.0~327.0 g/kg, R MEVR £ pH, 7
0~20.0 cm F1 20. 1~40.0 cm +2H HA —E M ZE
WAL, R E ZE 8 H 4y pH, . ik B HE K
48.77,12 A-F42 A pH, At THALME, Hftb A
Py 3474E 8. 00 & 8.70 Z a3 5, SR, thEL FfkER
W R X 43 pH, A B E TR
FERLAEE pH, . 23 I7E 8.30~9. 15 il 8.45~9.90 I
B, BARL MBI RIX 5 pH [HEANRLZEZ
T A A ) 22 S

% 1 AL RIE R 23 /K 3], TEis S 0~
20.0 em T2 20. 1~40.0 em + 2, MG B R X
THEAESE Y EC M pH, HYEAREER
(P<0.05), H EC,. j#, pH, . B/ AJE 43k
W MU R HE S K A B 2 5 (P>0.05)

1 AEAHNKETFEFEYEC, . A pHEMKSSENER
{x3
Table 1 Differences in the average annual EC,.;, pH and mois-

ture of soil with different salinity levels

tE S EC s oH, KAt
(em)  KF  (dS/m) e (z/'kg)
0~20.0 @th  4.12+1.02a 8.31£0.25c  271.54%5.89a
il 2.05+0.54b 8.71£0.14b  266.84+1.97a
Ktk 0.40+0.13c¢ 9.28+0.09a  264.74+8.41a
20.1~40.0 @tk 3.85+0.70a 8.35£0.16c  271.051.86a
il 2.57+0.46b 8.66+0.09b  265.50+4.70a
Ktk 0.70+0.13c¢ 9.26+0.11a  265.63+6.57a

) — AR TR )2 AN R TR R 28 5 35 (P < 0.05)

22 HARABEEXTEEENSTHHETISE

3 I A7 N 29 WL 1 R T - e = U 9%
(10.0 em TREE) S EUBH B 0 2 15 PEAR AL BLAE , 30
NEFET-8 AR, 422 HiRERM, H1E
VG AR AL I B 3.56~ 28. 04 °C, F-HIME K 16. 03
C., FEAIRIFR SR /K VA4 1], 38 I8 5 AR {7 B
WHZER, o EEE 4 581 A Mk E R X
3R 5 R R R S B R R e 1 A
X (P<0.05) .
23 MREERXRITEZS ST ERFRIEXE

LS v UL, VR R X 4 0~20.0 cm FlI
20.1~40.0 em HZEE T, HHEEFH(EC,, ) 5+
HE pH, . ELZ A B 2 A TAH DG (P<0. 01) 15
K E R I B ASCHE, [RIRE, e SR
5 5REE (10. 0 em TREE) AT W& AIAHOCHE

30.01
25.0F

é 20.0[

% 1501

1001

- sof
L I A

H# (4E-H-H)
——hih ﬁ (>1.0%); —a—EhEhr &5 (0.5%~0.7%);

Vi
—a— (KSR (0.1%~0.2%)

a:2014-04-15; b: 2014-05-15; c: 2014-06-15; d: 2014-07-15; e:
2014-08-15;f;2014-09-15; g: 2014-10-15; h; 2014-11-15; i; 2014-
12-15;j:2015-01-15;k:2015-02-15;1:2015-03-15 ;m : 2015-04-15 ,
E4 FEEHDKETEDE(10.0 cm FRE) HEHETL

Fig.4 Seasonal variation in soil temperature at 10. 0 cm depth

with different salinity levels

3 1

31 HREEXITERFETHHETURI

TR AR 2= FEE AN A g | 4
Bk AHPCRG DL R SR AR R AT
rf e ] B DXOAS [R) R 43 7K 19 S i kb | 5 7K 3 %
FEBCRAE (5 AR D ) FEAR—3%, 3R 2R R
= R T s e = W == P e e R Y
HEFBVIER X GHAFFEEE R AL, Mg
R S R 2 WA B A AR DM

WHoE & B0, WA B (X 30K o & B 9% A B
B ZE AR, HORA] ER 437K - ) WA
WEZER X FEIE T AR ST b Al e 2
AR—F B R IX R JZ K 40 5 B2 B RN M
FEEMFZRS | BeAh, AR 43K F 5 ] pH, |
S ETAN SR vE A oS/ e A Q= b= 1B DI =
THE pH, 5 EC,, 2 B E A (P<0.05) X5
DAFERIRFFEEE 2 AL, mdh 18 pH, S FE T
AR, FE R Z B L5 EC, . TR
My, PRLE, FRATTIA R, A BT ] B IX - it K 43
P B AR A AR R R R A S TR T R R 1
398 pH (AL EZ R MR LIS S B R
ARG IR,
32 MREERTEHRSFTTHETUIFE

TEVE I ER e v, b R ER Ay AR AL A7 ) -
FEME RJZ LR KA AR B A RS P R B R



FI SR 27 3 =Y P N = w7 o e k=l e o g e e 4 R e £ 841

75F

a Y= -2.430 x+23.494
sol % R=0.544"
g
L 45
B L
X!
st
0 Il Il |
60 70 80 90 100 110 120
pH{H
730 ¢ Y= -2.090 x+20.679
6ok R=0.510"
E]
g 45t
s 3.0F
i
g3 1.5F
0 1 1 |
60 7.0 110 120

™ FRIRE 0.01 AP LB,

7.5+
b LA
~ 60 * .
g . ¢ .
4.5+ *
E * . . .“0 °
ﬁ 3.0F Te e L8
P .o ‘
w 15k ‘e - ’3Q$ o
* *
0 ek TP TSNT S SERN ¢ |

180 210 240 270 300 330 360
THOK &R (gke)

751

d
_ 6.0 . IS
g .
% 451 t . « *
Z ¢ e
*
g 3.00 ’:’.“.Et&" *
# 151 .
0 | ..\Q..:\J”.'..\ | |

180 210 240 270 300 330 360

THOKEE (gke)

E5 +ERE0~20.0cm(a.b)F120.1~40.0 cm(c.d) T3E pHE. SKkEEBSXRNEXYE

Fig.5 Correlations between soil electrical conductivity and soil pH value, soil moisture at 0—20.0 cm (a, b) and 20.1-40.0 cm (c, d)

depths

A B R 2 AR SR e AR g R
W, ARRE T ERR B R0 52 HA BN ZE
TR AR A, KR R 2 im B AR W 2
BER KBS R A TR e, REIFEY
TEFR AL AR X P BF ST 25 R W, LI R Z I
BT BRI o e R R NG KA R R
Ttk E I E AN E AR, AR R BT
T MEDR B B D, R (St ) E 3 b (R R
19% L) 1) 5k 53 HA T ZUA 225 A8 AL B, 78
6-8 A ZEJ Wb ], 9-12 A MFHE I % 5 F#4
ML) T B Y 45 R — E AL =2 AL
A 5T A& B B X H R R A K -
(i 0.5%~0.7%) S EEE - 5 =15
AV EA — i TR B A AR B, (B AR - Ry
W Bl e Tl B0 AR R 43 KO (R 0.1% ~
0.2% ) T 3EEL /A W B PR s L, e
WEvR P B IX £ 3R )2 (0~20.0 em) [ W3R )Z
(20.1~40.0 em) FhorA=T AR L RIZL, B R ZER
SRR TR ZBA — W 5 vk, X 5 DR
WFFRah gete e 22 g

AMFFEMENR T ] B X B A = bk 43 A8 L
FU) FEF PRI T BE R - (1) TEREVR BT R AR 20 TT

TR L 6 60 57 3, oA G 2 I — 19 K 23 R UL, 76 6-8
HWEFENES, TR E 0 ST BEmmkee, hik
FE TR ARE, T7E 9 H (10 A VTR VR TR
B TR TIERT , WG 7E K5y
FBIZE K | 338 Eh o0 3% 2 SRR £ vk B 18 sk
B 25 (2) Wi B B X+ 38 2K Bk i L
AV 2 57 3 R TR AR A FH %) i 5 A B A,
i R M 2 2 820 8 (LA T R 2 b0 B AL A
—E RIS PE ARTFgT R e P B X AR R
SR A U T A A AR, T R T
T R R I A (52 3 o T AR T 5 A PR T8 A
SR, RS2 BRI AR K (R AR A 25 F A
EQ U R A Rl

TEVRMFER I A SR it ( Qs #1255 Al
P T FAEKRS IS0 30k R R S A B i S5 ) 7T
DICAR 35843 0 2755 AR AL LR, 14 fin = 3 bk vk
EAEH BRI S Eh Ve, E AR IR E Y &
AL AR A S MR R R KRR HEA T
HEVEERANER ok R AR RAE 0 8% I
VR P B DX KR TR B AN 5 35 A S IR /K B U K e
H AT TR /K sl UK R A A7 A —E BOXE R, (A
b TR AT A IS . A UV M 04 R R X, B X E R AR



842

AN NI A

2017 4F % 33 % 4 M

(TEhE 1%L L) AL IF &R, o7 RATE IS 2K G
HI(4-5 A0y , RS FFE SR e 3%, LI/ 6-8
H TR ZEAE [ R S A b TR A3, 389 39 3 2 AR 4k
Uk, I8 22 4 HEER 7 B A A ROCR s £ b B AR £
(&ETR 0.5%~0.7%) , AT LATE FhAH TR 575 9 ( 4
HAE ) I FEFN 2R 2 AT SRR R EA ARG R 55, ARSI+
BRI SRR Z R BT A3 ek R AL
SRR B R (F iR 0.2% LA, AT AR AR
FAAE IR KSR, R A Z AR 4 A K s R B
—E T TR R TR

Sk

(1]

(2]

(3]

[5]

(6]

HERRERO J, CASTANEDA C. Changes in soil salinity in the
habitats of five halophytes after 20 years[ J]. Catena, 2013, 109.
58-71.

LI X, CHANG S X, SALIFU K F. Soil texture and layering effects
on water and salt dynamics in the presence of a water table: a re-
view[ J]. Environmental Reviews, 2014, 22(1) ; 41-50.
RETHE, E 2 VLA MRA T g RO ()], 5 A
SRGTIRIFIT , 2004(4) . 52-54.

BTET5 A, BEIRIL. FRIL M IR X 43 43 B 2 K
SRR ZMECFR )], Ak TR, 2010, 26(3): 52-
57.

ERESC,X vh TSR, AE. SRR SR AL RS A T 44 T
MR KRB R [ ] ], VLR A4 ,2016,32(2) :331-
337.

WRIRIL AN T35, 45 KRR T R I M b 25 4
KX AR A r g [ )], R K A4, 2013,32 (1) .
5-9.

FERER,E b, BOE S R E XN E R TR 54 A
A e S A IR ) R 38 [ D] AT AR AR L B2, 2016, 44
(1):111-115.

JBE/INER, TR, SRR A T A R 2 X i et K i
HREZm[T]. P EK RARREREE, 2011, 9(3) : 40-44.

HE B, CATY, RAN W, et al. Spatiotemporal heterogeneity of soil
salinity after the establishment of vegetation on a coastal saline
field[ J]. Catena, 2015, 127: 129-134.

ABLIZ A, TIYIP T, GHULAM A, et al. Effects of shallow
groundwater table and salinity on soil salt dynamics in Northwest-
ern China[ J]. Environmental Earth Sciences, 2016, 75(3): 1-
15.

W, Z F EEY, G KA BRI g oA e
TELT]. RS20, 2011,30(9) ; 1949-1954.

EoOHe R SR R, 45 KRB H K S s i
FE[I1]. Kol Rz, 2012,18(2) ; 95-97.

LEE S, BAE H, KIM H, et al. Temporal variations on soil salinity

[14]

[15]

[16]

[17]

[21]

[22]

(23]

[24]

[25]

[26]

and cation displacement at saemangeum and yeongsangang re-
claimed tidal lands[ J]. Journal of Agricultural Chemistry and En-
vironment, 2014, 3(4) . 121-129.

XU Y, PU L, ZHU M, et al. Spatial variation of soil salinity in
the coastal reclamation area, Eastern China[ J]. Journal of Coastal
Research, 2014, 294, 411-417.

FriE e, X/NG 2R, 45, REAFIR 2T KRB B K
N[, HEEHE, 2006,37(5) ; 885-889.

LIU M, YANG J, LI X, et al. Distribution and dynamics of soil
water and salt under different drip irrigation regimes in northwest
China [ J]. Irrigation Science, 2013, 31(4) ; 675-688.

sRE B Ehin  WESRTT, 55, A HUIC 5 35 O U M U [ B o
HKE: SR - Ry [J]. Rl TRY 4R, 2013, 29
(15): 116-125.

B, BT AL M. R P E RO R AR
AR AL, 1999 146-226.

FHEE K A B ZUOF I SR R R A
g oA [ 1] . HIERAESY , 2003,22(3) ; 389-396.
FESEAR XIHRZS AT . 7 0N Hb X 8% 5% 4 e IR B AR (L RRAF
B TR AR e [ 1], A% 24, 2005,24(9): 1021-
1024.

BN, ERR - By, 2 R AR R TR IXER
M T HOKERBRBARAE AT [ 1], ARARA K224, 2011,
42 (5): 95-99.

YA, XA L. PR T AR X 4 pH (E A 5
SR ARRAE ARG [ T]. PERAOIL 4], 2016, 29(5) :
1189-1192.

KEMVE FEERR, . Buib a1 5 3 B SR
M ZE[T]. 13, 2013,45(2) : 1339-1345.

JRIGIUT, EVTH B 5,45 SRR R B X2 S5 M i - e
SIEAUEE )], KRITHR BB S BRE, 2015,24(9) ; 1545-
1551.

JA W, EER A A R0 T B A PR 2 e
YBR[ T]. TRIXCHEE, 2013, 36(2) : 285-291.

HE B, CAT'Y, RAN W, et al. Spatial and seasonal variations of
soil salinity following vegetation restoration in coastal saline land in
eastern China[ J]. Catena, 2014, 118. 147-153.
IO 7 P S R A W N % N G 3 S Y R
BRI SRR R T ——DIVL R A IR B B[ 0], BERE
2%, 2013,35 (4) ;. 764-772.

oY S QN o oY S R N T = S DO R 52 e S &
YRR [ )], K LORFREE, 2013,33(1) : 261-264.
X, BT, K SC, A5 AR B R XA 5T - R K
KERBIZS R[], hE A&, 2016, 32(12) : 152-157.
FARF-, 2 WEoRTT, 55, JAUREMR K R UK i AR =X S
EHEL A BN T]. A0 TREAR, 2014, 30(7) : 54-63.
XUPTHY 2 A ZhAN. AN [l P 1R HE Ty =U T A g oy
HAEHIFELT]. fOlk TR, 2007, 23(7) : 86-89.

(T2 45 TR EAK)





