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(L. N ZE B 2R T = A AL SR B S S0 %, VR 256603; 2. iR RN K2 KIR S5IRE 2408, &K% 271018;
3. MR R A SRS B, MRT 210037)

W OE: RT3 K R 3 A AR A AR SRR 1 e R R LK R RS TR, DS T = A P R R A
(Tamarix chinensis Lour) FAH M L JEAE AN G, BHLKE 034 0.6 0.9, 1.2, 1.5 F1 1.8 m 3£ 6 PisKok Az,
SE M KA AL B R AS 8] 38 350t M B AR . SRR M IR A R R K H B . SRR B KK AL 1
0, A TR I 52 B, B b R AT IR B BB e T R JG B, 1.2 m ZKRAV 2 T 3K SR AR R B T 051
KAV, T 8- - 39851 T )75 S N e SR R A VR B Y iR B vy o R AR R 23 AR A B e R KA 43 BUAE KA 0.9~
1.2m, JRKA7 0.6 m, TIEERAE TR ARG B ) 20 B2 VR KA 1.5~1.8 mo BEHSEARE M, +3Ky BEAm, +
B BRI, REERSWERGEIE 1.36%, HEEERLAHRE 50N, TS HRE. M-SR
WAL 73 M 2R W3 (P<0.01) FIEZE (P<<0.05) ARG, TN GKE S 0 BB E EAHX (P<0.0D). HiTF
KW ALEE R, BT AR AL BT 20 om ¥, 38 B EKKAIAE 1.5~1.8 m, FRAEVESELL 30~40 cm 4. BFITLE R
AP RN KA A 4o R A R U B B I AR MR AT A BRI S

KEIR: B3EKS Hae WK BAKOKAE; IEBIRRE; AN
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AU i 3K R A A IS A T A R KA
55 LR Gy s R S B OGRS LB, gl
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TR AR P A K ER S HOR AN R FE AR i 3 5 2R
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ARG B R ), AR R K R,
Wi MY RS AR TS 0 R, A R A 3k
IR ASESAT R, AR E (198 K R R 3 -5 T K
SYRIER A . BRABOT RS REAE,  DABET = AR P
M (Tamarix chinensis Lour) A& (1) 1 3EAAA N BT 5T
X5, ERMIRG S BRI B SR KL TN 6 ANAFI
TEAKIKAL, DA BRI AR AR 45 1 AN [i) - 338 5 i 7K 4%
AT 985 K KA ) e SRR, B A AN [) - 438 )22 3R 7 FR R
B2 KA, R KK AL 5 3 R o BB R 43
BN ASBAE R AR R, DU R Bk A4 FH 4%
PR 3R R AL IR B 36 FAS A A A A B A P O A
TR AR S .

1SR

1.1 TSk

Lo o 1 QS I T O 7 O ot = S P [ B a9 =0
T, 3 2 mm RS A R 1, i
kb, WA S KB TR O 6.56%, WIUH T
HAHOE 0.01%, AT 1.32 gem’, HIFEFAKHE N
37.86% CJRETHD o HuF /K 8 = ik BATRC
B, pH{H N 7.47, WS E N 27.36 mS/cm, EhFEN 1.68%,
WALE K 20 g/L, J& T EhK.
1.2 Rt

SO AN KR v, PR 114 m'Y,
WAEZ AT 14.3~32.4 g/LBY, S EARYE T 41 (0 3
T = FPEE VS RS T AR I, KK 2 A
T03~2.0m. [Ath, BALLBCE R KL R 20 /L,
J& TR LTS, B IKOKA 43 5l e B IR A (0.3
0.6m) . /KA (0.9, 1.2m) FEAKAL (1.5, 1.8m) ,
AR 1 ASFE KK BT S 0 Y A% ) - e EORE
Eo

FT 1 BIKKAELIEEHEIRIT

Table 1 Design of groundwater level and soil sampling layer

WK 87 KA RO R
Groundwater level Groundwater Depth of soil sampling
type level/m layer/cm
AL 0.3 10, 20
Shallow water level 0.6 10, 20, 30. 40. 50
KA 0.9 10, 30. 50. 70. 90
Medium water level 1.2 10, 30. 50. 70. 90. 110.
AL 1.5 10. 40, 70. 100, 130
Deep water level 1.8 10, 40. 70, 100, 130. 160

1.3 RETIE

FE 1L AR A8 B0 — A PN AR S R BE S50 S T 45 R}
WHE S NI TIREE, Hikh 37°22'56"N. 117°58'57"E, i
FWFIBE N FRBIL 90%, =W B SR E TN
45%+6%, RAILEETH4H(25+4)C. R HT, HE 18 A4
& 70 cm. MHEE AR 45.5 cmy K T4 57 em KK
i 18 ANAAE 30 em HESEAHERE LM (polyvinyl
chloride resin, PVC) [, ILmS&HER 1 ik i
IKAKAE S S2BR/K AR CED PVC B S2hr KR, %
S B KA v B RVRE K 7 A8 St , 1 U S B K IR

0.55m) T e T HIEIAERE Gem) 3 FHZ A
TN, 43504 0.88. 1.18. 1.48. 1.78. 2.08 11 2.38 m;
WG B IV KK AT, AE PVC B4R P Rg b 7 1) 4%
1A 2 em HARMFLAE K L3EIFRE 10, JE 26730,
PR 1 WA MR IATH L PVC IR T 2|
AR IR E A et R R UEE RGE KA, B bR
HEAN, WE/KIX PVC ARG 10ecm T 1 HE4 4N 1 em AR
FIEEAK H, B KA, K3 IS 2K XS 3 A0 Y & 1)
HEK OHEN 8RR, A 3 AN TR,

2014 4F 3 1 3 HHAFWHERE, Wi 1 s, &%, L
20 cm AN LR A EHEE LR, fE PVC
WS I, HA SRS, JCHEAKORT i E A5 b 2R
. ARJE, 2V AR e, DR UE L R 7K iR
B3 —NE, JKAREER A IR A . e
PVC TN IR, HERCE L K G INRIKAE, 35
KRS 0.55 m, #h78 PVC B R /KIE it Rt -+
19, LAV TRRGE 5 d S K 3 a AERNE AR ARAE T % PVC
B, MRS TR, B 60cm &, RPN
1.3 cm, BFERZEAJeHME 2~3 Bk, ARV A
FEGi— M PVC & _L¥BveikK, & 10d 1K, FIK4L,
i 121, B ARHI TR BB K I, IEH R
MM, BIEEE AR 8RR, &7 3 d
WA 1 YR K AL BEAT PVC [R5 SR KR B, e i)
AN FEHL R K DL YRR AR A N KA LR e e . A
WMALK 3ANAE, 6 A 6 HIFUHEHT 3R R oK
HBHIE, 6 J1 10 HEEMREL K.

1 =

b. AR T
b. Photo of experiment with soil columns
LA 2008 33FK  4M0KX 055 m SHAKAL 03~1.8 m
6.7 Kt)z 0.03 m
1.Tamarix chinensis Lour 2.Soil 3.Groundwater 4.Flooding depth at 0.55 m
5.Groundwater level at 0.3-1.8 m 6. Interstice layer of 0.03 m

B/1 HARH LEENTERRETHE

a. TR B

a. Schematic of soil column

Fig.l1 Schematic diagram and photo of soil columns with Tamarix
chinensis

1.4 H@EEERIEWRNE

M FT AR AR AN [R) 1 338 2K R AR A, 256 Sk
LS19200 - S R ARAE A AR Ve LR 1, ARk AL AL
BRI 3 AN EAREE S 3 IRES . IR 1 R
FHRREIEE, KL 501, BEFELe e Sk, 13
AIXTE K% (relative water content, RWC) b+ i &5 /K
N HAFEKERE 2, %. S5 3CHR[21], IR
WHREE (Co) ATIESEHE (FTLRESEL %) 51
FARE (T HESEL %) FIHE, %. K1
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SR ERENE, MRk RS . i 55 pH R e R
JH H < HORIBA U-52 £ Z¥0K Tl £ 1% o
1.5 HiEAE

R I HH % ] EXCEL 2007 A1 SPSS16.0 #ff 47 2
S TERAR SR AT
2 HRESH
IR SIS KRR R T L
B 2a R AN TRIVE K KA 4% AT - 30 T 15 /K R A8
o HE 2a AT, HoKAL 0.3 m B, H3EHITH RWC 6
BEZER (P>0.05) , EHAMKALRS, - 3EHITH K 55 bl

2.1

IR T RGN R R A, (X ok b v
IR I AR R T B AR 2% . AEAR TR I VR E T, B
IKAKAE T i K oy R BRAR, VAR R 3K oy
e B EERE N, EHTH RWC (¥ 48 fh R 5 2 7
P, 7E 10 cm IR 12, 13 RWC 7 6.42%~87.64%
Z 1), 12 RWC AR BEFIARHE N 2235 5K, 4 ilik
81.22%F1 33.82%. {E¥/K/KALIAE 1.2 m WFR L JZ RWC
o6 0 BB, AE R0 AR B R I AR ¥ K KA AR T
1.2m B, B HAERZERFRRIRE . & AR
+ 2 RWC 75 64.42%~84.21% [A], AZE AR HE w21
A%, 4394 19.79%K1 6.38%.

77K IKLGroundwater level/m

—#-03 ——06 —=4—09 —12 —15 —+—1.8
LA E X %7K ERelative soil water content/% -85 £h B Soil salt content/% . LRI RASRIE
0 20 40 60 80 100 0__02 04 06 08 10 12 14 16 Soil solution absolute concentration/%
) ) i ' ' X ' ' ' j j ' 0.02 0.04 0.06 008 0.10 0.12 0.14
20t x 20+
g

= 401 = 40 £
- 5 2
& 60F = 601 2
3 - — . . z 3
3 80f e 80t 2
X100 100 ®
® + B
Hi0} 120f H

140 140F

160+ 160t

a. RIEARTE KA

a. Relative soil moisture content

FHER 2 ] A0, ANERE AR 34 A AN L3851 RWC
AFMEARUE R 2220 IAE 17.26%~T73.21%H1 7.41%~22.70%
Z A, A€ RWC PR RAE G 22 Bl KA ARG E T
FJA P, KA 03 m i, 3 RWC XL RIbRiE
2395 KA 1.2 m I, RWC ABiE s KAk

DRE T
b. Soil salt content

c. hIEHHORIE
c. Soil solution concentration
B2 RRE#BKKETFELEI@GEKE, SR LERRTA
Fig.2 Changes of soil moisture, salt content and soil solution concentration under different groundwater level in soil profiles

1.5m B, FrfEwzedr. SR, KK E T &
IR 22 (A AR Sk S K A 3985 TH RWC
PIH (29.66%~79.42%) B K/KAIIE N BEBHK, Hrdyk
JKIKAIAE 034 0.6+ 0.9, 1.2 R 1.5m Fi¥+1E RWC BB
T 1.8 m R 2.68. 241, 2.29. 1.74 F11.18 1%,

F2 FREIBKKAETENLHEIKRESE

Table 2 Soil water and salt parameters under different groundwater level in soil columns

LA K& e R R LR

WK IKAL Relative soil water content/% Soil salt content/% Soil solution absolute concentration/%

Groundwater ) A48 _ ) bR _ ) . _
ound Bt IR m wm PERE ey mp bt 22 Al

evel/m Standard Standard o
Mean o Range Mean L. Change range ~ Mean  Standard deviation  Change range
deviation deviation

0.3 79.42 a 7.41 17.26 0.62 ¢ 0.36 0.71 0.02 ¢ 0.01 0.03

0.6 71.52 be 8.82 26.73 0.71¢c 0.31 1.00 0.03 be 0.01 0.03

0.9 67.84 c 12.84 40.43 0.86 b 0.26 0.88 0.04 b 0.01 0.05

1.2 51.51d 21.47 73.21 1.13a 0.14 0.59 0.06 a 0.02 0.09

1.5 3486 ¢ 22.70 65.88 0.30d 0.14 0.52 0.04 b 0.03 0.11

1.8 29.66 f 20.66 62.64 0.22d 0.09 0.29 0.03 be 0.04 0.11

Ee R EHOK SN 3 AR TIME, PR R ZREE (P<0.05).

Note: Mean of soil water and salt parameters is average of 3 soil columns, and different letters represent significant differences (P<<0.05).

2.2 TIRFIEE R EMBKKGRELRE

B 20 D AN RITEE K AR % A S i 05 ik AR
o HIFE] 2b FTR,  PRACRETR % AT ) S B R
FE IR B8 0 S5 PRI (P<<0.05) 5 EH KA IR KA

LR 2 B R RO AR T . A
SOPIRAT, 4% 1 KE 1R P ARG, L
FARIFIRE, AR S0~70 om - HEVRIT 6 Hh itk B
AL, B B SR O AR AT BT, T
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5 RARE R KR R o ) ISR, ES T HL R
KGR E R ECR, fH L R IERER A2 R K B
FATI OIS, PN S5t B /K B R 1 e R b A 2k
AR, ARG, A 35 I KA 1.2 m
RS SRS R . WNTIREUORE, AR KK
fi'F 10em REEEFHRELY RS, FIHET 028%~
1.36% 2 [A], HARMEFFRAE w22 55 K, 40 oilik 1.22%F1
0.42%, HrhE L ZE R KKL 1.2m W45
0.3m Al 1.8 m /KA R 1.15 1312 f5. v L, £+HZEH
I3 SV IR KA 5% W 0 S K o

e 2 w5, ASFEAKKAL R % A A T 585
B Eh AR I FIARVE i 2273 IAE 0.29%~1.00%F11 0.09%~
0.36%.["], By K KA 380, 385 dh it AR R A T
JE BRAR, Bt 22 28T B . AEVR/KALA 0.6 m I, 135
AR B 7E 0.3 m N, A SRR 2 A K
TERAKAIN 1.8 m B, 3385 3R S AR M A b v i 2 3 B
fiko A L IEHITH & Eh E M (0.22%~1.13%) Ff#K
IR NS T s W SRR, AR KA 1.2 m B AR SR
A B, A Rk s (1.05%~1.36%) »
WIKKAIAE 030 0.6. 0.9, 1.5 F1 1.8 m N+
5L 1.2 m 02448 R B4 45.18%- 37.27%- 23.55%-
73.44%F1 80.31%. FIRIHTERW] (2 F1E 2b) , K
KA 1.2 m JG, HIES R EREL, S5EREK
TECE T SRIE R ZE 1.2% 2 A AT A PED, SRk L
TSR T AR KOS B KRN KT 1.2 m, fE 1.5~
1.8 m KR R UF . g5 T3 2 5 Sh B A5 K R AU,
AR L v, EHOK SR, WS AT TR
RZS, RIS 22 LS B A, G ORI &)y 7 rh /K AL A
RIRAL IR FRAEIRE LL 30~40 cm 4 'H .
2.3 IEFIEIRIRLERT IR EREE KK AR T L

Bl 2¢ Jg ARV K AN 2% A - 33 T o v A4t 56
WREEAR . HHE 2¢ w50, % A R IRIE (Cs)
SAJAEL I - S98 R FEE T 488 n S E BRAIG, HH RARA R HR KA
T AN 2 Co Bl 3R IR (3G A B T R R A
MAERIKAL 5 C bifi T IR L (3G N2 SRR B %S 70 em
W, WERICERRAR LS . WKKARE, AR L
HEIH KA, 1.2 m N Cs it . M HIEEUCKE,
ANFIFEKKAL R 10 em %+ )2 Co¥Hes, CsfE 0.03%~
0.13% 1], AR FIAR AE i 22 8K, 20 i 0.11%F4
0.04%; TMHEELIE L, T3 Cs AN iR sE,
X RE BT R 2 AR AR, K A R R
RE, BESHEILERE. 7T, £1JZE CoZiEKK
R AN L N

HHER 2 v, AR KRN T & FAEEEANT I Cs 1
AR AR HEAN 2223 4 0.03%~0.11%F1 0.01%~0.04%
Z 6], B A R 3G 0 Cs AR MR ABRVEE S 22 52 T mnia 3y,
AT ULEEAS A - A T 2 IR BEAE VR KA AR AR e,
T AT FR KA R e sh PR, AR Z . A A
FEAHITH Cs SAE R 7 A KA B I S T w5 ) W] BB AIG, 7
HKAE 1.2 m IS HRE Co BME A e, W AKK A A

0.3, 0.6, 0.9, 1.5 fl 1.8 m FI¥ CsHME/IHILL 1.2m F
[ 67.71%-+ 59.57%- 45.78%- 39.43%F1 51.16%.
2.4 TIFKESEEBNKGRIHEXES T

® 3 N EHIKERSEOIL S W AOKAL A 5 R L.
MAEAS I /K S S S W AOK AL A Rk S, T+
S it IR S KR S WKL A 2 (P
<0.01) M (P<0.05) AN, AN S KEL
Y EWMEF AKX (P<0.0D) , HESBANHKES
TR SR EMEE EAS (P<<0.01) MU
K (P<0.01) o ZrHrRW], BEEAOKAL IR, 4+
FERI S KA G S PR, LI ER 7 B 8K 01 |
FrmuBE N T A A IR A2 T K R A
R LR, SR KRR A SRR

*3 TEKBRSHRESHEKKGMEXRE
Table 3 Correlation coefficients between soil water and salt
parameters and groundwater level

KB wkok  EIHEAK g
Soil water and Groundwater Soil salt content
salt parameters level wat(eli\ilog)tent (Sc)

RWC —0.680*
Sc —0.465%* 0.315%*
Cs 0.081 —0.484%** 0.422%*

T TR P<0.05 BEMIK: TR P<0.0L MEEMIE. Cs, TIRMELIN
W

Note: ~ indicate significant correlation at P<0.05; " indicate significant
correlation at P<0.01. Cs is soil solution absolute concentration.

3 W e

3.1 LIBKSEEKKAMEERL
AT, 1398 7K o B A K AL IR i B 9d A,
P B e, X P X T A R K
DX 01 e 2 K S g b R K HR R A A B 2 A S P 458
bl KB IR IS, MR K I B0 AR 7
PR, 3SR K22, i Bl K MR PR 386
200 N N [5TI 6 %) i | i = L o = T 0 1 S
FTIHE BN EER ks, Ko LATEEE e, JFH
VR B AL 1 S K A B R ), SR LR R
R SRR T Z S BRI 2 7K Rl v
JK BRI 18 0 2 2 kN o 3R JE AR 7K R B2 9 K KA
GRS E TR (B 2a) , 3R I
SEILVEKOKAL, A AT KRE Bk, 3K AR ek
AR s B IR 1 2 - 387K o3 AR A T R s R P AR DN
WKAKAL<0.9 m I, 10 ecm £+ )2 KR E m B AR
IR AN, X 5K R EERZE SRR FEZ KR
R TN BT S F K AR 1 F A 212324, (e koK
RERT 12mJE, 812N S KRB HADE BN,
b B S PN ) ERY 2 W W VAV 7 N A i we =
gk D, B AEE R IR R, S LR
TERK S Z 0T L2 MR, KR Sk
A E AR K S KAy R R K
FIIKPEREE IR 5y 305, o HUAE S i - 3350 THT K 2
bR R OB, RIS KR RN KR 2 H
Mo R MW, Hp Ll 15~20 cm HIES/KE L
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ST SR AN KBRS K RIS B RS IE S LA B 50w, 97

K HE R I R DG M B R, AT I R IR R R
20~40 cm I 3 5 K 5 9 K KA A0 56 P B ik
(R=-0.965) o (HAAHIFRIN, MK IE>1.0 m I,
K2 0~10 cm FHE/K > 5 AKALBATAHSEN,
3.2 IEE S E5EIKKAKEIEYN

- DR K R R 3 AR 5 9B K KA
B [P P2 Sk REAR XS I, R 288 219 K AR AT e 22 i R 1
DURU, 2 i K HEGOR T 28 R M BRVR FE I, T 7Kk o A
Wik 2] B3R 2 . AR R L, EHEOKAL T,
39 4 B P KR (1GNP R 2 ) T AR AR
A2 20 g Fig K 56 R 1527), 1 4 ek 43 1 v K MR
B SRR L TR, 238 K Rk B — e R S i
LS FIE S, Mo IX —PE e {5 K HE R B E B,
AT, 1535 T 7 56 12 B 8 7K /K AT 1 386 o o
Th i Ja B, AR WK KAL R AR I 1356 3% 2 45 £k
IR, REMGIIE, FURHEAKA AR T80
RIZRERBRZE R

EAR RN i 2, A b S KK A IR
IR ZR PG (B 2b) o IX R R R AR S
BrAd . bR K K AR E— AN A R A
SEUR A N 3G N AT R REN Y, i AR GG A A
A R AR AR E I A4 R IR, BRI 288 T
IKAER 43 RAN 78 R K 28 R s B K 8, R, 4y
B B K KA 3G N R SE A R I B B, T2
TN T G AR, 2B KOKATIE 1.2 m I, &30+
e sh A e 53—, LAUROKAL 1.2 m A, Af
RIAETE AR AKAAR T 1.2 m B, 5% 3850 1 £ 20 BB /K K
PEIRAR ST AR, I 0] BE 2 DR B AR A AR, 38
TOKERE S, BEARZNLESSWMATBIEER, W
T 2R R, Sl b oy BN ks koK
PEFBRE 1.2 m i, A4 3 T S 43 Bl 7S 2K KA PR AR 38 1 B
i, Pt ml e fuil e, XS AIes g2 pl+>20, +
Bk oy BB KOKAL BB PE AR ke s, FTRE S LR
T PERER RN A AR ER 7 SR AS TR 5, 243K IR N
T K R PR FE I, R 7K 3 S o B Kk
FlHRE, BAIEEREL, HR R, HEdh
IIER I H R I Bl — Fh &5 B PR R R )2, B
TR ZEHK, BSOS A B IGES iEK IR
T KRG AR ERS, A ANRERBIHER, #5 +ha
WAELE HIE PR R AR 1 R RS B AR K KA
1.2 m 53 B KA 0.3 m FIERKAE 1.8 m RIF 1.15 Fi
312 fifo BRAKE ST A, Hrsmmg A b X 3K 2
TR T B 9 /K S T 8 K T g HoB A 8, JLrh i
JKHEVE 25 cm & 50 cm [#) 2 522, k], AR+
98 1) T 110 e vy 7 AR o) VA R — R 5 IRV AKOK A, T3
Eh 43t 985 7KCHER P AR Ak R A AE KK A B T 05, 1.2
m ZKIR I %A 1338 3 o TR R AR AR R KK A, oK
PR R o SR A f

R4 0~10 om &b AR IR & oK, HAb 12 2%
SN, XS NS E R REX LR )E 0~20 cm
P S SR B9 /K HE R0 0 A8 A e E d K I 45 8 2R, 2

WAEFFURIL, W ESRTULEX T SR 51
N K R IR HR B S M BE VB K R G IR 2 N, R 2
FL 5 R 5B KR I R B DG M S s P USSR 9T
KU, PR RXHZ . KE LS a5
KRR A, W2 LS a5 T KA e
AN, mT L, R[] B T R R RS R T ik
IKALBEYIAASCAE, 35 e g1 e gl e o220
RGN BTG, EE KRGS 3 A A i —
AN s PEAAER2300, N 1k DX I - 4 R AL I A T
JE s VR I B B TR 9 7K R R s A AN DR 28 A i A
R ERIOIR T, 4 T IRER LR SR B A i K KA (&
2b), M A KIS B RV AR KT 1.2 m, 76 1.5~
1.8 m W/KHE R

TR Ky B E R R A ] R A )
AR, T o SRR I A N R B A R AE AR AR KR
oKy B RRMELESL, BT RBEY) EK
BT 0 8 CER R AR S A T AR (10 9 V46 %o R A
T EhE, BRI N, XS i
FE&SER. DB, KT EE SRR
TR R A K N R KAy By
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Migration characteristics of soil water and salt and their interaction under
different groundwater levels

Xia Jiangbao®, Zhao Ximei'?, Zhao Ziguo®, Chen Yinping“?, Liu Junhua'?
(1. Shandong Provincial Key Laboratory of Eco-Environmental Science for Yellow River Delta, Binzhou University, Binzhou 256603, China;
2. College of Resource and Environment, Shandong Agricultural University, Taian 271018, China; 3. College of Biology and Environment,
Nanjing Forest University, Nanjing 210037, China)

Abstract: Soil salt and water closely related to groundwater depth mainly affect vegetation distribution pattern and community
succession of the Yellow River Delta. Thus, it is important to explain the changing process of water and salt in groundwater
and soil and their effects on the occurrence of the secondary salinization. This study aimed to understand the response of soil
water-salt distribution characteristics to groundwater depth and their interactive effects under saline groundwater conditions.
To achieve the objective, a laboratory experiment was carried out in a controllable greenhouse of Shangdong Provincial Key
Laboratory of Eco-Environmental Science for Yellow River Delta, Binzhou University, China in 2014. Soils were collected
from Yellow River downstream and air-dried. A total of 18 soil columns planted with Tamarix chinensis Lour, a constructive
species in the Yellow River Delta were prepared and the soil columns were made of polyvinyl chloride resin. These soil
columns were immersed into saline water that simulated groundwater levels of 0.3, 0.6, 0.9, 1.2, 1.5 and 1.8 m. The water-salt
parameters (such as relative soil water content, soil salt content and soil solute absolute concentration) of different soil column
profiles were measured. The results showed that: 1) Relative soil water content of soil columns was greatly decreased as the
level of groundwater increased while soil salt content: soil moisture fluctuated dramatically for treatment of groundwater level
0.9-1.2 m and was stable for groundwater level 0.3-0.6 m; 2) Soil solution absolution concentration increased first and then
decreased, and the turning point of soil water and salt content occurred at level of groundwater 1.2 m, under which soil salinity
and soil solution absolute concentration of soil profiles were both the highest; 3) The maximum variation of water content, salt
content and soil solution absolution concentration occurred for treatments of the level of groundwater 0.9-1.2 m, 0.6 m and
1.5-1.8 m, respectively; 4) As soil depth increased, the relative soil water content also increased, the soil salt content fell first
and then rose up to 1.34% at surface layer, while soil solution absolute concentration decreased; From the soil surface down
the soil profile, the change range and degree of relative soil water content and soil solution absolute concentration decreased
gradually with increasing groundwater level; The groundwater level corresponding to the highest salt content of all soil profiles
was 1.2 m; and 5) Soil salt content and relative soil water content had significant negative correlations with level of
groundwater at P<0.01 and P<0.05, respectively, and a significant positive correlation (P<0.01) was observed between relative
soil water content and soil salt content. Based on changes in soil moisture, salinity and soil solution absolute concentration, the
T. chinensis should be planted 20 cm at least of soils, preferably 30-40 cm under saline groundwater conditions. The suitable
level of groundwater was between 1.5 and 1.8 m. The results can provide important information for the prevention of soil
secondary salinization, and the planting and management of T. chinensis under saline groundwater conditions.

Key words: soil moisture; salinity; groundwater; groundwater level; soil solution concentration; Tamarix chinensis Lour



