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Water and salt dynamics of coastal saline soil after
seedling transplantation
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Abstract Soil preparation with cave padded plastic film was implemented to ameliorate saline soil in Nanpu economic development
area in Tangshan, Hebei province. In order to provide a theoretical basis for afforestation tree species selection in the coastal saline
soil, the objective seedlings including Fraxinus chinensis (Fraxinus velutina Torr), Sophora japonica (Sophora japonica Linn), sabina
chinensis (Sabina chinensis) and willow (Salix babylonica) were transplanted and the soil water and salt dynamic changes were
continuously monitored for two years to study the effects of seedling transplantation with earth boring auger on the water and salt
dynamics of coastal saline soil. It was shown that compared with the control group without transplantation, the soil moisture and
electrical conductivity were reduced after seedling transplantation while the range of variation increased and the effect on the trend of
soil moisture content and conductivity was not significant; the growing season and crown structure and water uptake by plant roots
were the main reasons for changes of water and salt dynamics after seedling transportation, specifically, the effect of the growing
season manifested that the differences of soil moisture contents of the seedlings were significant, the crown structure of seedling

mainly influenced the soil moisture content of topsoil, and the water uptake by plant roots transformed the vertical distribution of the
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soil moisture and salic horizon. Among the four seedling species, there was no significant difference in terms of dynamics of soil

moisture content, while the soil conductivities varied remarkably. The impact on soil electrical dynamics and salt rejection of sabina

chinensis was the largest in the four species.

Keywords coastal saline soil; dynamic of water and salt; saline—alkali soil forestation
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Table 1 Initial values of soil water content and soil electrical
conductivity of every sample plot
TREElem BIEEKE/%  TIERSR/(pS-em™)
0~20 10.2 612
20~40 17.7 524
40~60 18.7 548
60~80 20.8 572
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Table 2 Relationship of total salt content and
soil conductivity

5%/ (mS-cm™) /% fela 35
0~2 <0.1 Aedh A+
2~4 0.1~0.3 R 1
4~8 03~0.5 it t
8~16 0.5~1.0 GEEAN
>16 >1.0 WEHA T
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Table 3 Physical and chemical properties of undisturbed soil and soil replacement

kL 5/ %
k¢ pHIE  &3hi/% J5is:i
0.5~0.25 mm 0.25~0.05 mm 0.05~0.01 mm 0.01~0.005 mm 0.005~0.001 mm <0.001 mm
JEoR 8.0 0.48 0.61 55.09 11.0 8.0 11.0 14.3 R+
%+ 7.8 0.05 0.21 43.77 13.0 10.0 15.0 18.0 L
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Fig. 1 Specification of soil replacement preparation with

cave padded plastic film
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Fig. 2 Dynamics of soil water contents of seedling transplantationand control group
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Table 4 Tests of between—subjects effects of soil water
content dynamics after seedling transplantation
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Fig. 3 Dynamics of soil electrical conductivities of seedling transplantation and control group
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Table 5 Tests of between—subjects effects of soil electrical
conductivity dynamics after seedling transplantation

NP5 F A

¥y goiti BEMOKF

3 tig

AR TS B 2 10 A 4 R 3 2 16 E e L B e, )
TEHOK AN TS, N2 A B A KA B RE R R K 4, S50
A A L, e 1 A 10 S S K R A, FLA BRvis Ak
R AT TR, ARBRST T, K 4y E R IR TR AN
ST ], B A I 5 5 X R K S B S A s AL
e A 475 24 s ¥ T R D T 8 B FL SO 1y e 8y, — 1]
T2 5, B AT 1 SR R R R
S, A SEFL ISR K 4 T AT RO, A A T R 4
(¥ ) UK, 5 %0 B 1 A L, RS AR I 139 S K i
WA, ) B Al W 5 2 S A, i A K 4 2 5 £ i
AR A, A LI Rl RS R A1 B )2
T LA 285 BEL DT B 4 7K T 3, AT A 400 4 5% 4
FHT, PR IO RS A B AR b R0 R - SR 3 Bl A 4 A FIAE R 1] 2
PSRRI, BT R e TR

X LR AR 4 B AR (9 30K 43 3h A AL, B R A
S KA A AR (R SATE A B 3 22 SR AR, TR 2012

KERIA 658488.809a 4 164622202 42.622  0.00 AR WL TR L Sk b I (R T4 (L
e 228977.890 1 228977.890 59.284 0.00 ) A A ) L R KRN ST 03 2 Kk i e, S s 4
Ak 494695535 1 494695.535 128.08  0.00 W 22 St e, e LB A, R AR AR B KBk
RiFp 163793273 3 54597.758 14.136  0.00 SN FE TS, AR R S AR Z B R . X L 4 Fh

E: a.R7=0507 (GAERZ=0.497),

82

HARSA 2R IK IS FIE S R AL, B BAR AR R )Z 1K



—t

Rl 54k 2015,33(18)

www.kjdb.org

OIS HAR 3 P R 22 S B W X AR T RER h AR
TULERG 25 5 PS5 AN [R) ¥ A 3K 73 Rl 4 () 7 B0 A1
WAAATR X 3B AR ZR A IR DA [7] 17 5 AR 2 oK
FIRRER XA RIS, sl AR A S, A KT Y
S5H0 R AR R R OR RS SR FE R

Pk 4 Bl Bt A b 8 5 KR AT e S o3 0 B A ey P 7 22
SIAT AR B R B AR L K R R R B A A
FRW, HY W RS (B4 R AR X b, 355K
AR IO 2, T R A R B
2658, VIR B R B R o ARSI 7 22 70 45 2R, 4 il K
T AR e S AR B A T HE /D, T A R B R PR

4 #ig
) 5T HRLEA L, BRI A L 5 K e TR

M B, T2 R R A A K SR A A
BARS 3 o 7 Al W 3 1A 5 L X R 2 R0 R b i A 9 11
Fr KR SR A A R SR R, LA /K S R 3 B B
R AL AL A FEL P 30, e SR 2 R e

2) KT SERISEH R R KR TR AR S S
TR A EE R P AR A K
I ) — 30T, 2% B A T8 4 5 K B 25 SR R
f14 36 R 23 ) T2 A 2 i Ak, UL BRI
AR AR KA RO T K R BT B4

3) 4FPEE AR L, BEA KRB S B B E AR
T SR A R RS LSRRI R,
[EEIN & S e N

830k (References)

(1] B JI00, A7shds, skabAl, 25 VEMIRIE 2601 T i 0K S sh 2 b
L[], LI, 2003, 34(3): 170-174.
Xu Ligang, Yang Jinsong, Zhang Miaoxian, et al. Changes in water and
salt regime under planting[J]. Chinese Journal of Soil Science, 2003, 34
(3): 170-174.

[2] BHR LA, BR Y, Adr k. 2 b S AR i i 3 i oK Eh 3 2
HISZIALT]. Hh AR, 2012, 28(16): 99-105.
Ge Genbatu, Wei Tianxing, Zhu Jinzhao. Effect of template with
carrying soil for afforesting on the water and salt dynamic of coastal

saline soil[J]. Chinese Agricultural Science Bulletin, 2012, 28(16): 99—

%

SCIENCE & TECHNOLOGY REVIEW

SCIENCE & TECHNOLOGY REVIEW

[3] PREFEE, BRAELL, (35T, S5, Pl b i e R R 5T Lox 1
AP IX R IGSEMALT]. 2E A5, 2006, 26(3): 801-807.
Lin Xuezheng, Chen Kaoshan, He Peiqging, et al. The effects of Suaeda
salsa L. planting on the soil microflora in coastal saline soil[J]. Acta
Ecologica Sinica, 2006, 26(3): 801-807.
[4] WHAE, R, KBz, 5. WAL RIBE (Robinia pseudoacacia)
TR ACHR A HOKERBIAS[T]. 42524, 2008, 28(3): 939-945.
Cao Banghua, Wu Liyun, Song Aiyun, et al. The soil water and soil salt
distribution in coastal saline-alkali area: A comparison of pure and
mixed plantations[J]. Acta Ecologica Sinica, 2008, 28(3): 939-945.
[5] AIN, ABEIHRS, TRIDANL A5 BOAERFMELARAE TR IR X 1
HOKER SRR MAE]]. £4E, 2003, 35(3): 227-231.
Xu Ligang, Yang Jinsong, Zhang Miaoxian, et al. Effects of regulation
measures on water and salt regime of soil[J]. Soils, 2003, 35(3): 227-
231.
[6] 7= AR AL I Eh Bt AL 5T 7 L DORE 75 8 AR R B 5E (D],
bt JEATbRlREE, 2009.
Li Guohua. Studies on seed—bases for afforestion in sea shore saline
land of Hebei and Roeky Mountain Area of Beijing[D]. Beijing: Beijing
Forestry University, 2009.
[7] EHEEE, skog s, AR, 55 BRI AL A BRI AR IR AR )], K
FARHEFSE, 2009, 16(4): 234-238.
Yue Zengbi, Zhang Xuepei, Zhu Jinzhao, et al. Approach of seed—base
for afforesting in seashore saline land[]J]. Research of Soil and Water
Conservation, 2009, 16(4): 234-238.
[8] i, A4k, FRAATT, 5. O N5 AL 3 ML= AR AT T ).
Lo FHEERE 5 TRRR4H, 2011, 19(3): 398-407.
Jing Feng, Zhu Jinzhao, Zheng Boqing, et al. Application effect of hole—
base padded film afforestation pattem[]J]. Journal of Basic Science and
Engineering, 2011, 19(3): 398-407.
[9] 0, R4 K, TRAERE, S5 I BTEL DA AL A AR B, VE L
MEEBEZEAR, 2010, 25(2): 87-92.
Jing Feng, Zhu Jinzhao, Zhang Xuepei, et al. Afforestation on the base
in coastal argillaceous saline—alkali land[J]. Journal of Northwest
Forestry University, 2010, 25(2): 87-92.
[10] 4RI, TR2Hk, T8, 45 JORB R LK ER S50 LB 5.
K HARFERFSE, 2012, 19(3): 125-128.
Wang Juanjuan, Zhang Xuepei, Yu Lei, et al. Comparative study on
water—salt dynamic of hole-based padded film with new soil[]].
Research of Soil and Water Conservation, 2012, 19(3): 125-128.
[11] EAHER. SR Bl LG AR SR G BORDIFED]. Jeat: Jeatmfoll R,
2012.
Wang Juanjuan. Comprehensive technologies study on the afforestation
in coastal argillaceous saline soil[D]. Beijing: Beijing Forestry
University, 2012.

(FTE%HE  E4RIK)

(R SR “F R0 B
BRI B F AR B RA | TR AR
AR F BRI, B RFERMMLL | F M IE
TE AR BRI At BB BT ER R LT
AR & &V X N R G S [ SV
TR T B VR RS Y S N N 2}
A% :www.kjdb.org.

83 Il



