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Soil Physicochemical Properties of Poplar Plantation Stand Under the New Technique of Saline —alkali Soil
Reclamation in Coastal Area

ZHANG Kai'%, YANG Yong-1i", ZHANG Qing', ZHANG Fu-suo?, ZHANG Jin—long'

(1.Tianjin TEDA Landscape Construction Limited Company, Tianjin 300457, China; 2.College of Resources and Environmental Science, Chi—
na Agricultural University, Beijing 100193, China)

Abstract: Soil physicochemical properties of poplar plantation stand under the new technique of saline —alkali soil reclamation in coastal
area were investigated. The results show that the average soil moisture content of the new technique—used area was 20.36% which was sig—
nificantly higher than that in the control( 16.21% ) under the same amount of water supply. Soil bulk density of the new technique—used area
averaged 1.36 g+cm?, significantly lower than the control(1.46 g-cm™). The mean soil pH in the new technique—used area was 7.86, lower
by 0.23 than the control. Total salt content was 1.96 g-kg™ in the new technique—used area, significantly lower than the control(2.67 g-kg™).
The cluster analysis showed that NaCl and Na,SO, were the main soil salinity in the new technique—used area, while NaCl was the main soil
salinity in the control. The mean concentrations of soil organic matter, available nitrogen and available phosphorus content in the new tech—
nique—used area were 17.53 g-kg™, 20.48 mg-kg™ and 63.59 mg-kg™ respectively, which were 1.42, 4.31 and 1.32 times as high as the
control. In a word, compared with the traditional technique, the new technique of saline—alkali soil reclamation was more efficient on the as—
pects of maintaining soil moisture and nutrients, keeping soil loosening and preventing the soil salinization. Thus higher survival rate and
annual growth of poplar plants was found in the new technique —used area. This study could provide a theoretical basis and reference for
planting deep—rooted trees in the coastal heavy saline areas.
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Figure 1 Location of poplar plantation in the TEDA modern industrial area(the red part is the experimental site )
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Figure 3 Monthly changes of water table and salinity in 2012
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90r

(WP RNS b
75' DCK a
T
45¢
30r a

a

10 [

O ke B g ke A mgkg
13 GRS T RS BEELEEN & B

Figure 13 Soil nutrient concentrations of the poplar plantation in

the new technique—used area and the control

P ARE BT T2, s B e 2R 4 B i
g
242 BHAFERA K

P 16 St 107 Ak B R AR s
PMARRAE R (2011 4F 10 A 2 2012 45 10 7)Y
KON, R EE R B, 107 B RYAEECE K 8 2
KFE AR X (P<0.05), 355 2.26 m. &

Or ot

a

ol ORI 17

B b s

401 2
301
201
10r

O B ke
B 14 FRHE IR AAAR L EEH S8

Figure 14 Comparison of the mean nutrient concentrations of soil

under the different types of the poplar plantation in the new

technique—used area

147
b a b
12F T T T
2 107
3
@ 8
= |
4.
2.
0 1 1 1

107 SE(EL77 CK
B 15 A EH 0 A A B 12 X R
Figure 15 Comparison of the mean DBH of different types
of poplar plantation

%20- ¢
I
o [
prp )
K
Z 1.0}

05F

0k ek K
B 16 TEEMAREREREXRE
Figure 16 Comparison of the annual branch growth of different

types of poplar plantation

I RIARR A Kt f /N, A0 1.57 mo X BB, 7R 4% 1K
A KR RE R T 240N, FAeE 107
W B AR HOGS IR DSl D, 1 B A AR K
BONGAR I AT BE5 B AR R 3R 2 T
PR HLA A K
2.4.3 TR R ARG

S L S T LS R B, AN T IX L 2



1420

R S kY 5 2 EFETH

XX, il £ EOKPAR R AR A KR 2 32 em,
TMERIZ 20 em AURIATELZ o K- SRR 303
A7 B SR B AE 60 em 2P D BB ] 2F
BEYETZ . SR LR % R DAz B AR 2 SO
AL, HB IR A

3 e

ZHK, P A AR AT BAE A
Fidhit LR R, DL SRR AR Rl 4R S
ZREMIFIAG T — @ MR AR TR A
TEQAT S5 BRA R R T BT Hh A2 SE R AR SR
LR RO iE BRI AR R GRS AN = K
SR R T TR L TR g R  ZR IR X A R
PR TRESRTEXT A X 30 ZARLRAL LG 42 T L
SEFNERIR O EEAE b, DRI B, DR ) B, R A 0
R R AR 5 2 — YRS I T o AR SO B
AT X IR T2 N, e AR AE K i
RN R 2 ——— I R R BRI, AR
P A A2 AT S BRI

T IEAGROKPERE S AR B PR UEAE ) A K 1
B, SR, RAH TR TEZ
J& AR AR L AR R K A R i L AR
R INEE  FERK AR AT AR
BT IX AR R E X BE X SAR = T 25.60%, +
SEGAAR BEAL H X BE XI5 T 6.85% o Bl L1
B A1) B R A 2 B e =4:2:1: T (AR FR G ) AR i
R& L% Ll bR pe=3:1:1 (RFR L) B9 e Ly
AR A AR AE 550

3 pH SR H A T2 — 2, e H S
Herh U R AR ek SEB A 0k, s +
P PR LSRR 2, SRS+ T
HALL B 250 T EEEEE S A K. i
T TIX 48 pH G IR X 3 - 4% 0.23 ;5 i Az i Ak
BT IX e 4R o i O B IXEG 0.71 g-kg s

PR R, Rt TRtk R Y hist 1R R
L6 L T P iR R 0 = TS RO
ErR R, T2, ARSI Y 4G
R, Ao T X8 2 B X
Sl ER 3 AR TAT o0 A S SR () B <) R AT R I
NAEEREE R ek Rk R, o 1B R R R KA
T AR AR FR I A KR, AEH R T
J2, N AT T Rk 45 S R K Z R IR R, LI
{14 B I BTV A 01 55, 35 B Ao E W K 1 A Vs A

FH 5 2 3 AT AR R T R AW T2
T HEEERS . TR, $hor B TR R B IRE S
TRIZMIG,

AWFFEEEREN, BT IX 3 AgEL 4L NaCl
Fl Na,SO, Ay, 1% HE DX I A Ak £ 38 43 D) NaCl
o F o XGRS TR ) 3 Al Y T
FERIRT Na* Cl SOTHIZEIE I & o — Bk,
ER 4> XA ) 1 T 1 KNI Ay < R BR R > S Ak 4>
TR . X A MGEr T 2 s il - SR Ak ) ik
SRR A5 5 1 ] e A B B S

T HENE Ty K A HEOR SR Ay I RE TR PR
B EFR BRI, AR R R A B B AN
{UASRET AR K ) T 2L IR 2 v ISR A I R I
0, BT BUKIRITE YL o BT FREAM, 5 K 45 Y
1) S AT R = 98 5 0 R 1 T kR o 31 30%6~90% .,
ARG T L5 AR SR F B T AR bR 1 4%
TELRAE BT Iy 1 S 2 v T BRIX el X AT g & Fe
FAEFEEGK SAER L5 TIX 3 A AR K P BE i 2
W, X E—E R AT DI B AR DL K
i, PRI DRI K R IR T T 40 2 1) - 43 5% 34
POE T

WFFE SR A AR 2 A G AR LB 5 e Ak
lia] RO FIGRAR 1 o AR S8 Hp Xof 35 T X B ok HE DX A7 g AR
ENPUE -E2E S I W N =21 N 0 TR
IR FRZ X — D7 T RESE th T 32 N IR R
S, K2 IR FR TR ORI, 5
— 5T REE TR T2 RN AR )2 e
HIER B T S B2 K. 58 TIXA E, X R
X el A 2R B AR Z00RR 5/ D R 2 IR A
PR DI - 3 0O S ARSI T X, f AT
U, 3 TR e CRE A AR /K I 55 2 A4 0 itk L, ]
DA R A AR RN A= K, ATk 6 T b S
PR = 1K A3 X AR 2R A

4 g

IR R ], R HAR IR Bl X A i
P TR T 2R E XA B Rl - B AR br 4z T T
Xt B DS R A, SRR R R S R AR AR
SRR R o P, 7EARTR] 1R A TR L SR
AR R AR K I A HEER PR AR B, AR L B
AEPE ORI AR R B SCHEN R . SEBRIET, A
M T A SRR LS R IZ IR B
ANBEWE AR R B EOR, AN 4% B 4l B



T L BRI R T2 PR LB 1421

Wh A e B =4:2: 1R LL ) BEF T84, LUK
JEEN AR A, X PR LS XY - 3 i
bl B bR =301 (AR EE ) A 7 2k R T ek T
A B AR IR T S RE S T
T R T DX TRAR AR R 0o s B (AR e ) BB AR
IR Y (BT

S

(1] 584K, F 454, SRR, 5. T REhmi bt R L gEh oy & 7
FEMIFFE]. 13, 2009, 41(4) : 664-669.

GUO Quan—en, WANG Yi—quan, GUO Tian—wen, et al. Correlation of
soil salt ions in orchard in semiarid saline regions[J]. Soils, 2009, 41
(4):664-669.

[2] Sk . o e SR il i bRt Ak B PR 5 SRR M/ /N L, X T

ERAERTH R TS DOl TR R . b s A4 kL, 2002
221-225.
ZHANG Jian—feng. Theory and practice of saline land afforestation[M]//
Liu Xiao—jing, Liu Meng—yu. The utilization of halophytes and sustain—
able development of regional agricultural. Beijing : Meteorological
Press, 2002:221-225.

[3] A, BEPU P4 - R UCRE, S, S5, s B 2h AL IX B 1

FEEAIHTIL. 5 X B S FR8, 2009, 23(12):183-187.
WANG Xue—met, Tashpolat Tiyip, Chai Zhong—ping, et al. Analysis on the
characteristics of ions in the typical salinification area of Xinjiang[J].
Journal of Arid Land Resources and Environment, 2009,23(12):183-
187.

[4] SR, ThA5ae, faHTEL. BRSE 107 A ER il i Ak H AR SRR AIE S (],
RS20, 2011(10) : 14-15.

GUO Shu-ying, MA Shu-yan, HE Xin-hong. Experimental study of af—
forestation technology in the saline land of Populus Xeuramericana cv.
‘Neva’[J]. Silviculture and Management, 201 1(10):14-15.

[5] F RAE, skgead], AR, 45, JRIb i AN AR it - e R

BRARISLBEFET]. UMl I 2741 - 11 AR BRI, 2009, 33(6)
69-73.
WANG Liang—gui, ZHANG Huan—-chao, ZHU Qiang—gen, et al. In situ
study on soil nitrogen mineralization in successive rotation stands of
poplar plantation in north Jiangsu province[]]. Journal of Nanjing
Forestry University : Natural Science Edition, 2009, 33(6):69-73.

[6] LAy, R, IR, 45 SRRA XTI O IE 2R A AR M v
AR B ROl 2241, 1994, 18(4):13-18.

LV Shi—xing, LV Zhi-ying, XU Xi-zeng, et al. The effect of NaCl on
height growth of poplar seedlings, free praline and K*, Na*, C1~ accumu—
lation in leaves[J]. Journal of Nanjing Forestry University, 1994, 18(4) .

13-18.

[7) W SE, Jr THAE. Tt R Az JC 1 32 ) 0 E — b A JC P SR Tk /K

SERIERSIEE ] TTIRRLRHE, 1994(3): 1-6.
CAO Fu-liang, FANG Sheng—zuo. The selection of salt —tolerant new
poplar clones: integrative evaluation on tolerance of the clones to salt[]].
Journal of Jiangsu Forestry Science and Technology, 1994(3):1-6.

[8] #EICHR. A HKFI2A[M]. 3 Bz AL5T: o AR R K HL Rt 1997

195-208.
GUO Yuan—-yu. Farmland water conservancy[M]. 3rd ed. Beijing: China
Water Power Press, 1997.195-208.

[9] Rao K V G K, Leeds —Harrison P B. Desalinization with subsurface
drainage[J]. A gricultural W ater Management, 1991, 19(4):303-311.
[10] Ritzema H P. Drainage principles and applications[M]. 3rd ed. Wa—

geningen:; ILRI Publication, 2006 ;: 589-597.

(115K e, 5K W, FARTE, 55, HEKBEE )i Eh bk e 2k

RIS Al TARA4R, 2012, 28(9 ) : 85-89.
ZHANG Jin—long, ZHANG Qing, WANG Zhen—yu, et al. Effect of sub—
surface drain spacing on elution desalination for coastal saline soil [J].
Transactions of the Chinese Society of Agricultural Engineering, 2012,
28(9):85-89.

(2] k4, 5k 0, F4RT REEEER I L R TR AR S

BT, Aol T AR, 2011, 27(8):52-55.
ZHANG Jin-long, ZHANG Qing, WANG Zhen—yu. Estimating method
of irrigation and drainage engineering technical parameters for coastal
saline—alkali soil reclamation in Tianjin[J]. Transactions of the Chinese
Society of Agricultural Engineering, 2011, 27( 8):52-55.

[13] W B, SR B, 5K 2%, 5. SRR DX Ty S AL AR AR AF
FE—RHFF K X ER ML AL 20 AR RIE[T]. v B AR, 2009(9) : 7-10.
HUANG Ming —yong, ZHANG Min -sheng, ZHANG Xing, et al. Re—
search on urban landscape technologies in Coastal salt—alkali region: A
review of salt—alkali coast landscaping in TEDA[J]. Chinese Garden,
2009(9):7-10.

[14] FEBERH, 7 M. Jrls gty - 38 K% LA BRIMI. B 5 b bRl 1 bt
£, 2001:157-167.

CUI Xiao—yang, FANG Huai-long. Urban soil management [M]. Bei—
jing: China Forestry Publishing House, 2001 :157-167.

[15] 4R AeAfy, Fpfise, v g, 45 AT AN ER s B R W 4 1 i
W[ Bl A7, 2010, 27(4) :51-56.
70U Gui-mei, SU De-rong, HUANG Ming—yong, et al. Effect of plant—
ing Suaeda salsa on improvement of dredger filled soil[J]. Pratacultural
Science, 2010, 27(4):51-56.

[16] Fynn R W S, Morris C D, Kirkman K P. Plant strategies and trait trade—
offs influence trends in competitive ability almon gradients of soil fer—
tility and disturbance[J]. J Ecol, 2005, 93 :384-394.

[17] Aerts R, Chapin Ill F S. The mineral nutrition of wild plants revisited :
A re—evaluation of processes and patterns|J]. Adv Ecol Res, 2000, 30
1-67.

[ 18] Aerts R, de Caluwe H, Beltman B. Is the relation between nutrient sup—
ply and biodiversity co—limited by the type of nutrient limitation?[]]
Otkos, 2003, 101:489-498.

[19] SRAR B PIRIVE ™ g PR AR A 97 23 B IR A BRI
LN HIM]. JE 5T ARl R i, 2008:6-7.
ZHANG Fu-suo. Research and application of integrated nutrient man—
agement technology for the coordination of crop yield and environmen—
tal protection [M]. Beijing: China Agricultural University Press, 2008
6-7.

[20] Paul K I, Black A S, Conyers M K. Development of nitrogen mineral—

ization gradients through surface soil depth and their influence on sur—



1422

R S kY 5 2 EFETH

face soil pH[J]. Plant Soil, 2001, 234 :239-246.

[21] Kyveryga P M, Blackmer A M, Ellsworth ] W, et al. Soil pH effects on
nitrification of fall-applied anhydrous ammonial[J]. Soil Sci Soc Am J,
2004, 68:545-551.

[22] 6 2%, PRI, 18 1, 55, B a2 R 19 LS AT 5723

FIE R 5 R HE R O B [T]. T g Rl R 2241, 2003, 3(1) 235~
39.
DONG Hui-ying, JIANG Bing—shen, YANG Xi-tian, et al. Soil char—
acters of section and nutrient and their relationship with plant growth
in new urban greening system [J]. Journal of Henan A gricultural Uni—
versity, 2005, 3(1):35-39.

[23] 3K/INel, SRS, SRl de. AT 8 = A L SR 20 A REE A AT (.
FREVRTR, 2004, 4(24) . 442-447.

ZHANG Xiao —you, GONG Jia—dong, ZHOU Mao —xian. Analysis on

characters of soil salinity in Ejin delta[J]. Journal of Desert Research,
2004, 4(24):442-447.
2417 B, SRR, T bR 3 BT A DX K e ) e g AR
HERESTHT(I]. KA 27412, 2005, 36(3) 1 1-8.
WANG Shan, ZHANG Hong—da, WANG Lin. Analysis on the process
of deduction and accumulation of salinity in phreatic water and soil in
irrigation area[J]. Journal of Hydraulic Engineering, 2005, 36(3):1-8.
251 B, SKIT 8, el 55, &5, Kuie b gt il L ageh A3 Ay i s
AT, b atpfoll K244k, 2000, 22(5 ) :45-48.
LONG Huai-yu, ZHANG Wan —jun, HUANG Ming—yong, et al. Soil
salt evolvement regulat ions of seashore soil in Tianjin under landscape
greening[J]. Journal of Beijing Forestry University, 2000, 22(5):45-
48.



