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i EE TR X A E SN K BRI , X AT T REMER K oK FNASURRAK i g T L B A RORS L A bR R
pH MIBhABAEL . 4553100, K BRI 1 283K S i 13 b B R IR W 1Y) ; BB 1 i) T 3 A fh e S SR B 1
AEALL, B 4 RT3 1 3 Al BB HOK s TP SRR R T 38— RIEK S L S BN £, /2 (0~20 em)H 1.75%
FER] 0.511%, LS HEME 1 8 2 dh B IRAR 35218 , 20~40 om TR A SR IRA LGRS . BEMIRIK /K 8K Re (R 1%
SRR, MK UK G R ER LR R R E R L, IR OK R 2 LSS B DR ISR R, TR
TR RIRL RN, RHEMOK RIS T , BRI EE 1 f 138 pH BEONERRE , 76 7.5~8.5 Ul , M S BROR, -
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Desalting Dynamic State Diversity of Coastal Solonchak Soils Differed in Soil Texture and Irrigated with Var—

ied Water Quality

ZHANG Yu-liang', WANG Zheng-xiang', LIAN Xiao—juan', HE Hong—da', WANG Yan', SU Xiao—dong', GUO Fu—chang®, HUANG Ming—
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Abstract; The field experiments of irrigation with fresh water, recycled water, brackish water were carried out on coastal solonchak soil in
Tianjin Binhai new developed area, Contrasted and analyzed the dynamic state variety of soil salt content and pH in clay soil, heavy loamy
soil, and medium loamy soil. The results showed that soil salt content in clay soil and heavy loamy soil lowered gradually after irrigating fresh
water, while soil salt content in medium loamy soil reduced more rapidly after the first time irrigating with the fresh water. especially, that
in surface layer(0~20 cm ), was declined to 0.511% from 1.75%, then after, it lowered rather slowly with additional irrigation. The salt
content in 20~40 cm layer of all three soils was declined slowly all the time. Salt content of both surface layer and lower layers of medium
loamy soil was declined gradually all the time on the condition of irrigating both recycled water and brackish water. Irrigating fresh water, re—
cycled water, brackish water all made the trend that soil pH increased as soil salt content decreased. Soil pH of the surface layer soil
achieved 9.0 after irrigating the fresh water, while pH of the surface layer soil finally went up to 8.5 or so after irrigating the brackish water or
the recycled water.

Keywords: coastal solonchak soil; pH; soil texture; soil salt content; brackish water; recycled water; Tianjin Binhai new area
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TErgEh g i TR A T BT AL L
PEERBRE R i, WOK BE IR B Z 45, I SO PR 30 ™ 1
S Z R X AR AR A R R AR AL R B, LA S 2
A B LTS S0, it DX Eh i, AR S L A 7S
PR THI IR A5 AR 1) R 2 — TR e . B R 119
BEFRAR, SRRk R e g £ C B B+
i R 2, PR PR s R B

AT 1 ek R — AR AR AR e
BR AN R MY L, MtRES. =
ZELASR A i B TR AR 8 R R AR K S A s
FHRELT, BiE TR ISR BIRE ., XTFEs
PR T E P BYEE R B R L K Wik T HE
HhE TR R M LS, S AN K BL & REBRR K
R 5 A ) R R T R B L SO TR T
—RE HIBLR,

W DR K IR Z , 37T USIK (2~5 g- L),
K (KT S g+ LD BHIREE , il an K HHs g B X 9%
K 5~20 g+ L7187, QAR T U8k Busik
FEOTFFIRESR , AT R B ARK S AR ST B A
TUBUK SRR A THERE, S AR E T IERIZ AL
RS R T L3P R A, 1 A S P
WAL, BN+ SRPAR A 22, SEMRG T MREs , BB R
B BRI, B2, il ETHE, 1% pH &4,
R EHSE E Y™ 7, R BRROK oK (253
ALPRTT KB —EAMERI AT 157K ) SRBOK (AL EE 2~5
g LOX B sh S 225, T AT . ASCE
BT e X RO FIREROK . FRAKATRURIK
Ja e R pH RRLEhES, ARFEBRR KBS
[l St 38 A EE 13 pH AR LB

1 #H#FT &

HrK A TS IS K AL FE A B HE S Bk B A
2.65 g- 17 ,pH 8.17 ;3R7K N B KK, F4LEE 0.870 g- 17,
pH 8.15 s UK Ky oK 5 M it KRG K, B L

4725 g-1.71,pH8.22, 5% 1,

R 1 R ERAKNERMR
Table 1 Basic characters of water irrigated in experiment
Eh 43 /cmol -kg! TALEE/
K+Na® Ca* Mg* COY HCO; Cr sor gl?
ik 4212 12,78 14.66 023 9.72 26.00 33.84 2.650 8.17
WK 1479 040 025 152 5.86 801 005 0.870 8.15
MUK 49.03 11.00 23.28 0.22 10.11 62,79 10.19 4.725 8.22

FEAK

pH

FEWRIRIK K BUBK kA 06 3 A T
RIS T B DX PR A I s (T, Rt 3 DR
B+, %% 2, ATk, KEHR
(2007 4 1 A % 2008 4F 6 H )1 R #K 2N 538.5
mm (FHEAFL),2007 FREZKE 389.7 mm (JEH :
(2008 4 EHSEIHFELD ) o

FEKRUHHAT HIESGE . BFE 15 m FFZE 60 cm
HeEL v, Y NIE FE S 15~30 em. 58 30 em AR 5
LYK, PRI ERIREAS 6 cm BYAT B AJK K L2788
BHRASEOE, 21K P EEWETLS i, B
5 cm MR, FE AR 2 SHEE, BT HEER
il #AEESEEWCEEEAE, JCEEHE 120
cm 7, VA RIFEIELFE S 30 cm 58 30 em AYHFASERLTL
Ykl A RIS K OB, FERRETLY
A, B S em B, AL, HiFE30cm 12
5T ABRERES (I BERRES A1 B UL TR A i
FAENUE, IRA LB RARES BEIRES 4 7 10% , B3
AHALL 90 %, 7E9 2 10 AfBiEA 1 R,3E5 A
i 1R, iR REIR 75~150 m®-hm2, B 0.007 5~
0.015 0 m* m?2,

FEWE 7 VA (A 3 MoK BYREE 5 AH D) - BH4F 2
HZE 6 AR 4~5 1K, BIRINHEKES K 0.10~
0.15 m’-m?, PIIRFE K H] FREF A 2 10~30 d, 8 -85
IKAE L, 1SRG EE (I FR A (RIS MR, BEME RN
A 1E] R 2007 4F 1 H & 2008 4F 6 A .

®2 T EAEAER

Table 2 Basic characters of soil for experiment

(EN ot TEELE/% +3 pH
mE + e 0~20 ecm 20~40 cm 40~60 cm 0~20 ecm 20~40 cm 40~60 cm
HUKEERLE SRR 3.26 1.06 1.52 8.20 8.57 8.07
YOKHEBHE SRR+ 1.758 0.63 0.579 7.55 8.12 8.3
HEEPEREEH L 1.64 1.81 1.69 8.04 8.11 8.12
R+ 226 2.41 221 7.6 7.68 7.7
BRI L pHe RS 3.26 1.06 1.52 8.20 8.57 8.07




F29EH3IM

% 0 K OB R % % W 517

RER A HEVNE T, B—/DXPEBY 15
mx4 m,/NX Z B PAHRIR 60 cm FIEEAR ARG
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2.1 FERERkE HIER RIS
2.1.1 PG LRSS

3 R - 2t — WK R , R Z(0~20 cm) -3
TR REED M 3.26% %5 F] 0.62%, S0 1, FEK
80.98% , i £EHEWE 4 WG 43K 0.30% , FE3E N
BB B A BREE 0.29%~0.4%35H . 20~40
em TIEGIELN KRG, M 1.06%FEKF
0.74%, [ 30.19%, FESLEEB 4 ]G HEEEN
0.45% , PHHGIMAEME KRB L8 258 BRCTE 0.2%~
0.5%3E 1, 40~60 cm +HEE B2 —REK)G, B
M 1.52%4A% 3 0.76% , A% 50.00% , FESEREME 4 IR
G BN 0.45% , TR IEMR B+ a8
EFE 0.29%~0.4%35
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Figure 1 Changes of soil salt content in medium loamy coastal

solonchak soil after irrigating recycled water repeatedly

2.1.2 B HKIE 3% pH WAL SIS

T+ &t 5 ARG 3 IREK, RZ(0~20
cm) 13 pH FERE KR BOG M 1-58 pH FEIK, 3 IREEK
J& 13 pH BI M 8.20 FEA5Z] 8.11, 2K 2, FL
1.09%, ESEHEWR 4 5 13 pH BEREK Bz
Wiitm K G 8 YR(3 H 26 H )M 3 pH 34
3] 8.65, B RIS RAIE N 5.49% . i 3 YRHEK ,20~40
cm 3 pH BEFEK YR EE i+ 38 pH FEAIG, 3 YRIEK
J& 3% pH B 8.57 F#AIRE 7.52, B4 12.25%, % 4%
FEE 4 K5 3 pH FEE AR B ZEERE, 588
WHEK G 188 pH B4 im K 8.99, #JF A IRA G
4.90% . BT 3 IRHEIK ,40~60 cm +13E pH PR K IR B
hn1-3% pH g FRIR Y, 3 REEK T 3% pH B

8.07 AR 7.99, A 0.99% , AR AN I 8, HESEHE TR
4 Wi 3 pHl BEREK IREUE B HT IR =, 26 8 Wk
K Ja L3 pH 3NN 8.87, EXIEARRAIG AN 9.91%

951
9.01
851
- 8.0

=3
75

70k - 0~20cm
-0 20~40 cm
651 —&— 40~60 cm

0
122 44 429 51 521 68 11.6 3.26
H#/A.H

2 SRS PR AL £ - pH AL

Figure 2 Changes of soil pH value in medium loamy coastal

solonchak soil after irrigating recycled water repeatedly

2.2 ERRKE LIRBRERRES
2.2.1 hIEpEHE L IR OK S SR BUIRDL A AR

sl
(D FEe a7 shas

FJZ(0~20 cm) HIEF I B LT —KBEKE, JI
M L75%F%A%E] 0.511% , 2 WK 3, AL 70.80% , %
SEHENE 4 IKJE T4 EN 0.66% , B N HERE Y 8 1
A B ET 04%~0.5% G F . 20~40 cm 14
HREAN—KHEKE, I 0.63%KKE] 0.474% , FEA%
24.76% , FELEREDE 4 K5 HEEE K 0.53%, FIH g
BECE 34 3h BFEETE 0.5%~0.6%31E . 40~60 cm
TEEHRELT —KEKG, BIM 0.579% K 3]
0.464%, AR 19.86%, FESLHEWL 4 WS L3N
0.53%, Fi3E B B+ 2 B RUEAE 0.6% LT .

201

1.8
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Figure 3 Changes of soil salt content in medium loamy coastal

solonchak soil after irrigating fresh water repeatedly
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FJZ(0~20 em) HIEE T B —IRKEEK TR
BZ, UG RS IR & R ERN, B iHE
W4 A HE 1 5 20~40 em 1B . 40~60 cm -2 T3S EE

(2) 15 pH 2B 8h

FZ (0~20 cm) LT —IREKG ,pH B
7.55 N 8.41, & LK 4,380 11.39% , ELEREWE 4
WIS 48 pH %7 7.85, 20~40 cm +38 pH 53— IR RE
IKJG, M 8.12 38N 8.38, #45 3.20% , ELEREWE 4 IR
Ja +458 pH 2y 8.18, FHGINFERER B+ 38 pH Fo e A
8.20 Zifi, 40~60 cm 13 pH i —K#EK /G, BIA
8.3 HmF] 8.40, 41 1.20% , FELLHEEWE 4 YRS 32 pH
h 8.20, PRI NBE MR B - 4% pH R 7E 8.20 |F,

FZ(0~20 cm) + 38 pH 55— R FEK G B
%, VUG PR 1 38 pH ZRfb g BE BV B8N, Bt
WA [ 20~40 cm )2 . 40~60 cm + /2 /Y + 3
pH R RE

8.6
841
821
8.0}
781
76+

pH

—4-0~20 cm
74} -+ 20~40 cm
721 & 40~60 cm

16 28 522 68 626 819 35 523
H#/H.B

B 4 BOKERETIRRESE T T pH T

Figure 4 Changes of soil pH value in medium loamy coastal

solonchak soil after irrigating fresh water repeatedly

2.2.2 EHEFEHEBIRKE L TR S A

(1) HELER S

HER L A KEN IRk, AR R
. BEEIRKG , F )RR BB I B R LA
B, BIES, 4 kEKE, LELEESHH
1.64% ,1.81% ,1.69%F%AK3) 0.70% .1.03% .0.67% , 51
BIEAR T 57.32%.43.09%.60.36%, 5 A JEMEIFHEK
Jo HEAHBAEFRET,7 ANZE 3 ZEHELEHS
k 0.43%.0.64%.0.57%, % 2 EHFRRKEPHRHKIE,
% )2(0~20 cm) . 20~40 ¢m 40~60 cm 3 JZ K T eEh
EHIRETE 0.4%~0.6%3 5 [

(2) -3 pH B2 B2

FEWBOKSG , 2 B 158 pH 4 2B g8 FEAIR

20r
1.8F
16
14r
12
101

0.8
06 ¢ 0~20cm

04} TF 20~40 cm
02| & 40~60 cm

£3h/%

2.26 3.19 4.13 5.8 5.29 6.15 625 7.17 4.1 522

H#/A.H
B 5 pokEREERERE ST T e i
Figure 5 Changes of soil salt content in heavy loamy coastal

solonchak soil after irrigating fresh water repeatedly

FIRa#, 4 IREEK ST, T3 pH 435 i 8.04.8.11.8.12
M Ar % 8.33.7.83.7.43, B T 3.67%.-3.45% .
-8.50%,Z: T 6., 5 H KIS 177K )5 13 pH 7 Fr el
It,7 ATZ 3 B3 pH 435k 8.34.8.12.8.29, 45
2 AEH/ R 2 KRG , 722 (0~20 cm) 20~40 cm 40~
60 cm 3 1) 13 pH A Frsiin, 4331 hn%) 8.73.
8.65.8.61, HEHNIEEE 435K 8.58% .6.66% .6.03%

A 4 YRUEZK L3 pH AF4bFE 7.5~8.5 Z[0], T
IS 2 APFRYSHEK G 4 pH EAZE 85 UL,

9.0
8.5
8.0F
s
=3
751
- 0~20cm
7.0 - 20~40 cm
—& 40~60 cm

6.5
226 3.19 4.13 5.8 529 6.15 625 7.17 4.1 522
H#/H.B

6 WkEMEERREERT I8 pH TH
Figure 6 Changes of soil pH value in heavy loamy coastal

solonchak soil after irrigating fresh water repeatedly

2.2.3 R BRI R H IR K S R BOIRI AR AL
(D)
FJ2(0~20 em) HIEF I E LT 4 WHEK)G, B]
M 2.26%%4%%] 0.68% ,2 WLE 7, A% 69.91% , F1E
SRR E IR B E T 0.3%~0.5%5 /. 20~
40 om HIEG B ZS HE SR 4 e HE AN
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0.87%, HIFEMEMKE L E 2L ERERE 04%~
0.6%3LFE, 40~60 cm HIEFERE LT 4 WHEK)G, B
M 221%FAEF) 1.16% , FA% 47.51% , 55 5 WHEK G
T HELEFN 0.63%, FHMEBRRE HiEE SRR
ETE 0.6%~0.8%3i

H A% 2+ ek FEE R VR B T 2 BRI o
FE (0~20 cm) TIEEILELN 1 KHEKERARE:
£ 58 3 WHEKBIEE 4 REEK, BIRBIRTRE K 3
O iR BRI B R4 30% 20 45 . 1 IR HE RS T 2
S E R RN, 20~40 cm +)2 .40~60 cm 1 )2
SRR A RS, T AN i
4351 0.83.0.83.1.21, £ 2 FH R 0~60 cm +HES
B RS 0.35%~0.50%3E F o

3071
25k - 0~20 cm
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Iy
6 151
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0 1 1 ]
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Figure 7 Changes of soil salt content in clay coastal solonchak soil

after irrigating fresh water repeatedly

(2) 15 pH 2B 8h

F)J2(0~20 ¢cm) . 20~40 cm 40~60 cm 3 Z THEH
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8.0
jus
[=9
75+
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Figure 8 Changes of soil pH value in clay coastal solonchak soil

after irrigating fresh water repeatedly

KIS 7.59.7.53.7.49,
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2.3 EWARUKE B TS
2.3.1 SN

HE R - R BEOK S E 7 RS 0~20 cm ., 20~40
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1.06%-1.52% %A%k 0.258%.0.222% .0.259% , #EK 3
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MitEh RE HTEMETF 0.5% M5, SILE 9,
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Figure 9 Changes of soil salt content in medium loamy coastal

solonchak soil after irrigating brackish water repeatedly

2.3.2 13 pH MBS

FEKGEEE T R(11 A 6 H) YW 0~20 cm,20~40
cm 40~60 cm 1 2/ 1 3% pH 417 f1 8.20.8.57.8.07
R E % 9.03.9.04.8.95, #EK 3 ¥KJ5 0~20 cm,20~40
cm 40~60 cm 121135 pH LA K, 45 4 RiEK
J& H48 pH FFIR4R &, 258 24F 3 A ¥K)E 3 pH
B2 B 9.03.9.04.8.95, &K 10,

3 it
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RRAGEY , RS HEBE 4 U, 0K K RUBUK RER Y
REHIEEIENHIN 0.66%.0.30%.0.37%,
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Figure 10 Changes of soil pH value in medium loamy coastal

solonchak soil after irrigating brackish water repeatedly
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