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Effect of groundwater depth on the distribution of water and salinity in the soil-

Tamarix chinensis system under evaporation conditions
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Abstract; In order to investigate:the response of water and salt distribution in the Tamarix-soil system to groundwater depth
under saline conditions, a soil column experiment was carried out with Tamarix chinensis planted under four treatments with
different groundwater depths (0.9 m, 1.2 m, 1.5 m, and 1.8 m). The soil relative water content (RWC) , soil salt content
(S;), and absolute concentration of soil solution ( C,) were determined in different profiles of water content and Na®
content of the leaves and new branches of T. chinensis. The RWC in each soil profile was negatively correlated with the
groundwater depth; and the maximum values for each soil layer were observed in groundwater depth treatment that was 0.9
m deep.. With the increase in soil depth, the RWC in this treatment increased initially and then decreased, while it
constantly increased at other groundwater depths. The results showed that the 1.2 m groundwater depth treatment was the
greatest depth to which water could reach and keep the soil surface moist in the soil column planted with T. chinensis. With
the increase in groundwater depth, S, and C; of each soil profile increased initially and then decreased, displaying a

parabola pattern, The maximum content at each soil layer was observed in the 1.2 m groundwater depth treatment. With the
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increase in soil depth, S in all groundwater depth treatments decreased initially and then increased, while C decreased
gradually. The change range of Cg between soil layers increased with the increase of groundwater depth. Significant
differences were not observed ( P>0.05) between the water content in either the leaves or new branches of Tamarix at
different groundwater depths, while the content of Na® in the leaves increased gradually and that in the new branches
decreased after an initial increase. For the whole Tamarix-soil column, the mean of RWC decreased gradually with the
increase in groundwater depth, whereas the mean of S. or Cy increased initially followed by a decrease. The groundwater
depth of 1.2 m is the demarcation point of salinity change, suggesting that the groundwater depth for Tamarix should be

more than 1.2 m.

Key Words: groundwater depth; water; salt; distributional characteristics; Tamarix chinensis; soil
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KRR S B A R AR ER AR R 0.70 mx0.57 mx0.45 m F7KAR o, S PRAEHL T 7K
FER Y —E AR KA 5 RIS B TR IRV T PVC RIS R R] B2 B n T, HLAA g B = B4l
T KR+ S PR K TR BE 0.55 m + 035 0.03 m A9 RE VY 11, PR E , ARAEAEE4EL 0.9 (1.2 1.5 1.8 m #E/KIHER, 4351l in
TR Bk 1.48.1.78 ,2.08 .2.38 m [ PVC [EI% AR IE L& A I IR EEAE PVC BRI PR S4T 142 em I9FLAR
VE Ry - HEBURE 1T, I FZE 735

F1 WTKBFAR

Table 1 Groundwater ionic composition

BT K*/ Na*/ Ca®/ Mg**/ Cl~/ co3/ HCO3/ S03/

o (/ml)  (mg/mb)  (pe/ml)  (p/ml)  (mgml)  (mgL)  (mgl) o (ug/ml)
Potassium Sodium Calcium Magnesium Chlorine Carbonate Icarbonate Sulfate
& Content 18.17 7.10 55.88 95.11 11.52 16.92 158732 376.07

RARAIE 2 B 12 7K RN 7 1B V3 3 AN , SEBRoK
PR 0.55 m HEKIX PVC %550 10 em T4 4 1 em
LMK T B KA A, PVC R4S RS & 35 /K A
S, Bl 082 AP UE 7K 43 DA 7K DRSS R J3] 1
KA R, A AR I A,
20 em A—JRF R ERSE, B3, K/MEY,
MRZEFHH 1.3 em 19 3 a AREMIEH AL —HT 60 cm,
BT A & B PVC 45, RS B e A 2—3
PR, IERFAEE B 1 A5, SRR -0 0 B 0 2

i, B S B 1 BRERT BRI IR 1 1 Bt EEEE LS E
1.3 ﬁlﬂ%%ﬁ&*g T/]—WEIJXHE Fig.1 Photo of soil-Tamarix chinensis system
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AT K i (RWC, %) = (I S KR/ HHEK ) x 100, HIEERLRRE (Cy, %)= T & E
(T HER)/ EHESKE(ETEER) x 1007, BMIHT A B AR B 8K B8R MR E , %6 T 105
CAYH 15min, #-T 80—90 C F LR E , MY 1k 80 Hfi , Z M LY/ T1270—1999 Ml & &Mt 7 B A=
) 45 Na® |
1.4 Zdkbas

K EXCEL 2003 #EAT80Ha A0 B AR &, SASO.0 #E47 77 2240 M 2 5 4 35k b s, b i 40 800 O 2293 Hr
SN SR I SR AR I R AE 5%, BT 2550 HT

2 HREH

2.1 AREITERIEGO A L R AR5 K B R
HIPE 2 TR B TR K SR A, 25 A [R] 2= 09 SRR 5K B (RWC) Z23R B B AR, K 31K 0.9
m I, 2% 2 9 RWC 355z, 2 3y S0 A K S R BER, B R 2 0K 0 5 R AR a3 ix 5 30
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R ELW(P>0.05) . RLJZM RWC 2EFEANE B P s Mmook R 1.5 m 5, WEED
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Jeevarathinam BFZE 251625000 I 2 AT LI H 78K HR L 1.2 m B £+ B RWC T 4R 17 & A%, 24 i
KRG e, b 7K 2 - 632 A EE BRI oK A iR R BE T R, Bl 3R R sl )2 I AR R TR,
%2R K EZE 5 B3 (P<0.05) , 3256tk B0 2 1 AR bt , BB K VR AS = T 1.2 m, BT i
FAKFTRE LT AR R 2R i e = = R 1.2 m, WIS HORE, DB K R AR 2 = 738 RWC
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B2 AEEKERTELEENRKEN D TEHE
Fig.2 Distribution characteristics of the relative soil water content
in different soil layers to the groundwater level
P R [R) K5 - R R R[] — WK IR R AN ) L 2 [0) 22 5% 1 3, AN )
/NG FRERIR ] — L JRAEAN R K HLR ] 22 5 1 2 (P<0.05) 5
i A P E bR 22 (n=3)

KB Groundwater depth/m

3 AEEKERTEIERHEN S HIFILE
Fig.3 Distribution characteristics of the soil salinity in different soil
layers to the groundwater level
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TSR G 1.5 m B BEE K EER A , th )= R B2 FUR L JER) S ¥R % 255 (P>0.05) . X #]
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P T RSy BRI MK )2 1R 5352 B2 A0 57K 5 152w, 3 o0 7 — s YRR E 1 52 3 AL 5 T
BN,

Bl A JZ R BE AN 4 ST K BRI T S R BN SE B AR5 5, 3 )2 5 e R A 254 1 B 2% (P<
0.05) , S IR Xy i H i 123X 7] e SARMI R R AR A O, WFTE R W] AW RETE — i A2 B Ik -3 5
Fhd 0B MR TRAR FAEY) AR R A R R, IR AT B RAEAR R A rh 43 A2 2 50—70 em , G A
T AR R AW, 4 5 b i SRR A . DA AL P2 B R R, BBV /K SRR T, A 50 -3
Fr LRI SIS I KRR 1.2 m 2 b B A 23 5,0.9 (15 . 108 m W KER IR T A AR
SR A A ) R K BEYR 1.2 m IFAY 75.99% ,26.40% ,20.88% , T M IR LB WA/ | 3% 54 H BT 9T 45
WAL, B K SR AR, K 28 R R /N, kA3 SRR A s

2.3 AR 2 e v Y S 020 - ” N
[T 4 T, BEBKSRIORN, & LR EHRE ok | | s

HATHRIE (C,) AT SRR IR0 %, AL v : @ LR

LR KSR 1.2 m CHIR S, 5 LI ARS8 o |

—3, H KR 1.2 m PR+ )2 C.(0.18%) 4351 §§ 012 |

0.9.1.2 1.8 m I/KHIVE F () 3.24 %, 1.62 5 1.80 £ 2 010 |

{54 MBI T 2RI L2 € (e 5 oos |

L2 m AR T CET R ARy 2 oo |

MR, X ATRED N E MR R H A R Sy g B oo

B, TR 4 WA R , 1.2 i 1 55 425 4L 002 |

P05 L C RPN S ARG 40T A0 0 4 _ , ,
B FEVREE RN, 4 TR 4% 12 C B i HERHR Groundwater depth/m

FEA, 2 ACRIR R CRELZIRIEAIN, BB TR gy rmmkesTetremsmamten s mHE
LR TESRTEH IR EZER(P>0.05) , M4 WK Figs Distribution characteristics of the soil solution concentration
MR TR A2 CBMB K, £ L2 €, GHE LJ2M 2 in different soil layers to the groundwater level
SR FEE (P<0.05) KR 1.2 m )R BTARKS FREORE —WORIRA T AR R 25 53, A
B LR AU 12 €A 910 % 1R 44600, 1T IEORET S GRITRAIRRIA R (P <0.0);
31.86% ,22.92% Fil.23.26% ,kﬁﬂﬁ‘é T T3
R K, ORI R, iR 4> X R e B ol TR E . WA HHORE & EHMT) ¢RI
BTN, RSV S B A TR AT AL B, BV K R BRI, )2 8] €A R g 2 X
K SRR, 396305 RBUHE RN K AR A R o 22 A B G
2.4 AN[EVE KRG BN B FET AR RS K Y R

WIS W] LU BER K B GRASE 0, B FR AR R AR i & K R S A 2 e RS B i e -
IKETE 73.60%—74.26% 2 [H] , 25 5 AN .35 (P>0.05) , HA VK SRR ) AS A BEAR /I s BEMIHT AR B AR Sk & L
I AR, A R KSR TR T A R 4 B K TG (8.3 25 5 (P>0.05) , FLBE P8k /K L TR0 o G 35 7K 2 8 4 AT, R [
VK B R TR] (830 A A % /K B AR AR BE T R, MK HRRGR B 1.5 m B BT A A 4% K i i 2 /N
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(P<0.05) , BV /K 3R R R MIGHT B A% A5 5 /K B 5 ) S 3 T e, AR AE B A Rt e BB K ok
B, BEE KRR A3 I, BB E K R e ARSI, A5 08 K R (B) 22 R B3 (P>0.05) , Y KRG 1.5 m
i, BRRE KRR . 7 ARG i S R PT RE SREAIAY AE 2 2D A O BRI T 52 S K I, R AR R
A TR Ik > e A A A I R A A BRI 56 b T KK RS, R R A K o R
ZR AL A - 3K 43 TG ARG A FEAR ) 1 R A S K AN RIS 52 98 FEL PN, BT A AS [ 5 7 S ) A 4 ) — 7
BRI EN

2.5 AN[ETE KRNI REMI: Fr RO AE A % Na* & 5t 52 1)

M 6 T LUE i BETE KSR 38 0 AR i Na® 55 f2 S8 W ka3, ik A= R 2% Na™ & BR5c s
JEFEMR, 1.2.1.5.1.8 m W /KMIE N M A Na* F 0405 1 0.9 m 5 fIlk Na® % 1 (36.72 mg/g) 3 1113.49% ,
19.59%F1 94.00% , ¥ /KHR/NT 1.5 m B, it 7 Na® & i 22 AR 3 (P>0.05) , HHTARRMIA A E Rl 4 , Hk
W ER o e Gl L T R B AL AR BRI, vt o IR ER A E Y IR R A B A A A S D R B
FEM R P, PRI , FE— 2 K ST R P, AR R A9 Na™ S 22 SRR, iR 0 gy WY, 39 5Kk
ECHSE AT J R MA R BE 1R e, AR 5 v v 2 A )23 B4 - 5 K i i TR R (A o n R AR, PRI
VKRN 1.8 m B BAII 5 (IR B8 1 3EAIC, v R A Na® 3 i e

80 7 0 BRI
na B O MR 160 - e Fikbok
Aa A Aa
a
75 | Aa 140-f A ]
Ab
< 120 B3
g7 g
g < 100
° i 3
8 65t 5 80
= - -
ol g
R 60t E 00y
« 5 Bb
=]
wv
55
50 : .
1.2 1.5 1.2 1.5
KR Groundwater depth/m TBK YR Groundwater depth/m
B 5 AEEKERTEWHEITESZEKENS HIHE Ee6 AREEKERTENMFEMIFERSE Na* FEN S
Fig. 5  Water contents of Tamarix chinensis leaves and new Fig.6 Na* contents of Tamarix chinensis leaves and new branches
branches at different groundwater depths at different groundwater depths

P R [R] RS SRR R [R] WK BT R R AL 45 (1) 22 S P AR RS 5 B3R Al — TR B R AN [RI A4 408 ) 22 5
FANRING FERERROR R R Y B TEA [F) T K R ] 22 S 3 Al ING TR R A — R A )R K R ) 22 5 2.3 (P <.
(P<0.05) ; Bl Bt hs I AR fE 22 (n=3) 05) ; PP B AP BIE AR EZE (n=3)

BeEEs /K HL R A1, A AR A 45 Y Na® B e IS FAIG, 1.2 m /KRR R A B 2k Na' &g 22 AR
A B35 5 KRR 0.9 1.5 1.8 m IPERMIET A A 45 Na* S 843 0 HE 1.2 m 5 55 Na* &5 (144.44 mg/g) T 3.
80%14.19% ,25.26% , FAEKES M A Na' & Gt REWE AR AR A 3R 22 7, S K IR T oA s 4 5
I By 1) Na* F 3422 5 8. 3 (P<0.05) ,3X 1T RE PR A B 25 I AR B A /D N TG 2 k40 1 R DR g i, R
AR AT B F R A I i R B PR A A A R A M B A R R L SR R E 20+
BT AR A OC ARG R AR ZR A vh oA J2 1) 1 R i SR B N 5 R B B 5B E RSk Na' it
PRI —2
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BV K HEER A 3G, % £ 2 R AT B/K & (RWC) BRI, £ )2 RWC 2YGE TR, -2 %
IR A 25 57 WK HEYR 0.9 m B 45 42 RWC ¥R, Bl 2 VR BE A8, oK 3N 0.9 m B, 45+ 2
RWC JeREARE N, MH BV /KR RWC B @ hn, Sk 3k 1.2 m i, % 42 RWC JF4R B B REAR,
R K AE LT HAR R SR 2 i s s R 1.2 m,

BV K HEER A 3G N, 4% £ 2 R HEE R & (S, ) A VA A VR B (Co ) YI5E3 5 FRAL, 2 2em 7%
KRR 1.2 m WS E R, B2 UREE RN, & KR T S, Y JeRAR S a0, L Ry K SR G 38
AR MR FEVR 2% , ROV K MR A A, T /K 78 S it /D | 2643 SRR A R 02D . [l — /KRR 45 2 C B
- SFEGEE F TT EERRARG , LR K R, )R ] € R AR R e A

AR T M R K e T AR 4% WK BRI XA - R K Al 4% 3 /K B T8 W 35 5 i
B v K SR A AR Na® S5 W, i A B4k Na* & 50 T JE BRI

AN AR E WK IR R AT B &g i SR K A B T AR A K b 28, S /K SRR A 38 o, 2
AR RWC BIE WA, 110 S A C B eI NG FFAR, KR 1.2 m 2 ERgr 28 B 0 40 Bk A7, HL Bt v
IKERR A0, 15K ER S H T BRI RE 2 A /N, R, AR A /K RS AL R AR | SR ISR AT A 0 TR /K HE R
RERTF 1.2 m, FRAE TR R b 26+ 2 A s S b i,
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