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Abstract:In recent decades, large-scale poplar plantations have caused great concerns about their negative effects on
ecological environments in the Dongting Lake wetlands. In this paper, five and eleven years of poplars were chose to
study the effects of poplar plantation on soil physical and chemical characteristics in comparison with adjacent
Miscanthus sacchariflorus, an indigenous vegetation of the Dongting Lake. For soil physical properties, soil water content
was lowest in M. sacchariflorus and highest in 11-year poplars. Poplar plantation changed soil particle-size distribution
and decreased the percentage of clay and silt but increased that of sand. The increased percentage of sandy was increased
with increased stand age. For soil chemical properties, poplar plantation decreased electrical conductivity in middle soil
(20-60 cm), total potassium in all layers of soil, but increased pH in subsoil (60-100 cm). There was no difference in
phosphorus among three vegetations. Additionally, poplar plantations also decreased total nitrogen in soil layer of 40-60
cm, and the effect was increased with increased stand age. Finally, both poplars have different effects on total carbon,
resulting in a lower carbon in 5-year poplars but a higher in 11-year poplars compared to M. sacchariflorus. Therefore, the
changes of soil properties in poplar plantation would have further effects on wetland ecosystems.
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FrmT e ) 8K 43 ORI AR L8 5 B SR B ) AR T

LM, G ALK (Spartina alterniflora) W5 | FIRER AL £
HEAER G LA LR N, 3T 20 4R, [N A= A
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IRALPE BRI TS, R IR R 30 T H K
[ 6 N o S 4 ] o (A S R G N DA = e /N TSP S TS
FHEAEFF TR 52 X g AR A S Rg T
R TATFRURAE A AR B3 1] Jc 181 &1 , JECAth DX 3 (B 45 3R B 80 ) 2R 20>
U, PR 16 2 80 A A A A N L AAOGT 0 b - 3 PR o5
Mo A S T FRAR X, Sk, ARBIFSE AAS [RI RS B A B
N TMAXTGE, LUK () LTI M 5t A A R ok Sk o) B, ol
T HERA A T, LS S K pH E S BRI
A AR AR AR AEHET LU T, BAE I AR T
KT IR]JEE 1510 - B B P M, A 1 1 R 5 1) 9 DA
LR SR A RE

1 ARRFES7GE

1.1 FRRHE

WFFE XA 18 4 B T L DX 2 R VL Bt
PEANMEHL(29°32" N, 112055 E ), J& T #80 fit 0. A i 7 2 JXL
X AR IR, 24T BRI 16.2-17 8C, 1)
VIR 39.3°C, IR —-11.8°C, 4ERE/KEE 1200.7-1414.6
mm, 4FZE K I 1270 mm, 4F58 S 418.7-455.6 kl/em?-a,

AN 2.0-3.0 m/s, RN 28-32 m, KT 25 5 B
B, PR ZE(6-8 7)), MK BERIRIE A 1.0-3.5 m, FEAAH
IR, LAY R RER | §IKk . 77 (Phragmites
australis ) . #E YL (Phalaris ayuyldinacea) . 3R ZE (Polygonum
Sflaccidum) . JKF(Oenanthe javanica )5 , BAAZH E A% XI5
FEMRFIED
1.2 BFSMENAE

2011 4F 10 1, L4 2000 455 2006 4E7EMEb - BB
PR R N MR XT G, ARSI 1) TR Ji A 00 b A
R CRFAE 11-12 I glseB) 40 o B, R i vs
P AT 26 ER T B UL S FE R, b 3P40 (R A 30
m), BRI 290 3 x 10* m2.3 x 10 m2.8 x 10* m?, H.AH
T, 18RI ES 2 30-40 m, HIESATTRWY, ity —, #
BT EAR AR Y AR — SO T MR TR A LR A R
PR, ZE R 2000 A8 2006 55 3Kk = Rk My e b g 4%
PR 3 AT AR, TR 20 m x 30 m, XM 85 A R
WAz ISPA BE UEA TIREVR R o FERERE b, SR R s ORI
17 LHERCRE 1 YRR I BORE 23 #% 0-20 em 2040 em,
40-60 cm ,60-100 cm X + T 43 )2 SRR R i ko
DL RGEXTREAFE S AER B L, IC SRR R o BT —A
WIREE Y G W HRER A S A B4R A st s . =
PR DI FEACRRAE L3 1

F1 ZMERXKEREREHE

(e 4% 2 A (y) 2B (BR /hm?) e (m) J4% (cm) B

5 2000 29°32' 38" 112°55' 07" 11 833+ 13 a 20.1+£29¢ 18.4+0.5 0.69+0.4b

%H 2006 29°32' 41" 112°55" 00" 5 1666 +22 a 105+1.0h 11.1+22 0.57+02a

Ak 29°32' 39" 112°54' 52" / 148000 = 23000 b 37+06a / 0.96 £ 0.6 ¢
AR ING R FOR 22 5k 51 i K OF(P<0.05).

1.3 ERHSH KA.

AT [R] 200 2 (BT L AT AN bR 25T LS kA TR o EEENE
G IR SR 0 Wy, — Oy N EERE B I 1 4 -
oK — I A TRE AR KT R TG ek AR AL M 21 TIEWEMR
A o H I SR AR AL Y pH (-5 FL S R R 211 K4 R 2000 8 2006 | 7 Ak = R YRR 1

dad 2 mm FLARTR , P 4 At i 8 0 AR
0.149 mm FLAETH  IRIRS) G & . HIEE KR 4
FRETE 1 - HERIAR SBR[ IR SO R 2 BT
(Mastersizer 2000) | i€ , #< IR + BRI A2 43 Fobr EKF 1 3643
9 MNEEGL, WINBIKAR VA RERLC < 1 pum) AIEPFL(1-5 pm) |
PR (5-10 wm) . HUEPRL (10-50 pm) . B 207> (50-100
wm), 4% (100-250 wm). H & (250-500 wm). Hl i
(500-1000 wm) B HLEP (1000-2000 pm) ;pH {E % pH it
W 5 H 53R F H 3 A 5 405 4T A8 [ e SR
¥ (Elementar Vario MAX CN )l E ; 4% FH & B AL AN B 1%
— BT L (TN E , SR SRR RIS — OB R T
W,
1.4 HiELE

SR FERA: SPSS15.0 % HHES /K | R, BT
pH 2Tk RSB BT Tukey REH AL, B &K
M 0.05, HK, SR FRUE S 43 Mt e b vE A T T A

KA T 13.939%-29.20% 2 [6] (F 1), [F—HEgE2m , AN[H]
THEREZ M EKEERBE UL 0-20 em RZHES K
TEf s . LI 2000 R, 452 8 KR NI AR

40.01
¢ I 53 Mgk 2006 || Amk 2000

K (%)

0-20 20-40 40-60 60-100
FHERIE (cm)

B1 =ZMERRBTIEakE

e IR R B« BRE S, ARV FREROR 25 5
(P<0.05), R,
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H:40-60(13.93% ) < 20-40(16.70% ) < 60-100(19.16% ) <
0-20 em(23.60% ) [f]— LIEUREET , A8V 2 0] 58 5 7K i
EFBE UMLK ER S, L 0-20em FELH
], 1585 KB INBINKAR IR : BB 2006(21.00% ) < 1744
2000(23.60% ) < B3k (29.20% ). HJ UL, it R AE S8 T +
HEEOK B REAR, SRS A EL , SRS B e T 1 45
TG B

2.1.2 BARMB IS R RS I LR LA AN
HERL ok er R R =, = F 2 M R R 76.57%
-90.78% (% 2). ZH KL R R, BEEZAIRPRRL ATH}
AN R e AR K i YA e | LN SR A P = A T

TSRD ARCRD 2 o B S0 AS S5 255 3R VR B X R kL . 20
BVAR STANG RE VA% ST s v AR S L VAE- A T TR 1 e U
Thh RS AOKED 5 FRLEE SE N B2 . s R X 1
SRR (KRR < SRR AR L | R = Rk A% T
LA 21 0-20 em 5 20-40 em JCRE S, T 40-60 cm
15 60-100 em A4 24 1 25 15 T R s XPHUBYRL A8 0 55
Yis =FpRi AR S, BEYE 2 0] 0-20 em ,20-40 cm ,60-100 cm
ToB 222 5, 1M 40-60 em 4 2000 255 2 5 Fratk, 1wl I,
T AR 35 SRR AR HOo R A A, RELR R
AN ANED 38 5 SAUMRES A L, AR e 2l T 4= 4 fF—
AR

F2 =MEHRE T ERNRAR
. KIARZLL (+SD, %)
B8 e R wevk PR R s Ap i i ek
oA (<1pm) (1-5um) 5-10pm)  (10-50pm)  (50-100pm)  (100-250pm) (250-500mm) (500-1000pm) (1000-2000pm)
0-20 3.88+0.18abc 17.98+0.78abc 1731+ 045ah 49.11= 1.12b 9.05+045abc 2.08 0.23abc 044 +0.11ab 0.17+006a 0Oa
20-40 4.10+039%bed 17.55+0.82ab 1625+ 1.26a 48.10+2.08b 11.18 + 197abe 2.38 = 1.19abe 038 +0.27ah  0.08+0.04a  Oa
P 40-60 380+048ab 1568+362a 14484393 4641689 1479+888c 432+209c 037+031ab 0.14+021a Oa
2000 60,100 4.06+0.08abed 17.55+ 1.02ab 1660+ 1.70a 4870+ 1.88h 10.54  337abe 2.06 + 1.09abe 038 0.14ab 0.10+0.05a  Oa
&t 1584 68.76 64.64 192.32 45.56 1084 157 049 0
0-20 398+ 047abed 2333 + 1.50def 20.69  0.23he 4370+ 1.37ab 6.19+0.52ab  1.54 +021abe 046+ 0.05ab 0.12+0.01a  Oa
20-40 477 +024cde 20.87 +0.28bcd 17.95 = 0.32ab 45.66 + 0.66ah 9.25+021abe  1.45 = 0.16abe 0.05=0.0% 0 0a
W 40_60 363+025a 1732+ 1.08ab 159940922 44.63 +0.68ab 1375+ 185he 380+ 122bc 058+0.08ab 028+023a  0.02+0.02a
2006 60100 4.90+031de  21.55+0.75cde 17.94 % 0.65ab 4429 +1.23ah 920 +0.78abe 173 + 0.45abc 025+ 0.26ab 0.15+0.17a Oa
it 1828 83.07 7257 177.28 3839 8.52 134 055 0.02
0-20 458+ 041bede 2052 + 1.14bed 1832 % 0.20ab 45.04 + 1.45ab 848 £0.10abe 220+ 021abe 0.66+0.03b  020+0.07a Oa
20-40 467+ 0.12bede 2000 + 0.41bed 18.03 +0.17ab 4747 +0.40b 8.16+024abe 120+ 0.01ab 038+0.07ab 0.05+0.02a 0Oa
HIK 40-60 589+0.16f  2640+076f 2256+ 08lc 39.62+070a 432+0.62ab 091+02lab 049%0.14ab 0.11+0.13a Oa
60100 523+057ef 2476+ 131ef 2340+0.62c 4262+ 147ab 326+004ab  052+006a 021+0.13ah Oa Oa
& 2047 91.68 8231 17475 2422 483 174 036 0

Y R R T = i, R/ING R 30522 58 3 (P<0.05).
22 HEENEHER
221 w¥F5 pH  —FEYRRE IR RN T 146.67-
317.00 pS/em Z A1 (] 2) o XF[R]—FE ISR & , DUFh 148
JEZ (A R s S 2, O R Ak B IR I R R
AT JE R I AR a3 iR 2000 RIS TS L S
FEAIS, P P AR fE R 34 At 2006 T 230 H Je T, 5

fanyAsfbash, Al — R , AP RE TR 2 6]
M S22 i Horh 0-20 em )2, #2000 > F53k >
B 2006;20-40 em 5 40-60 em 12, Fifk > MW RETS
60-100 cm, B 2006 > Bk > #2000, 7] WL, A FidE 5
£ 20-60 cm 12 AL S REIFEK

450.0 7 . 7 10.01
W 3 W 2000 T #2006
abaab aba abab% abbcabc
8.0
3000
2 6.0 -
=,
- T
B =%
P 40 4
B 150.04
2.0 4
0.0 - 0.0 -
0-20 20-40 40-60 60-100 0-20 20-40  40-60  60-100
FIERSE (cm) TIELRE (cm)
2 =FEWEETIERSRE pH

—PRE B 2T -4 pH {E AT 7.95-8.38 Z[AI(1&] 2), &
SSERPE . AR, DURR TR 2 ] pH ARk
5, HrPgh 2000 H,0-20 em . 20-40 cm . 40-60 cm =2+
B2 pH H T B35k, 1M 60-100 em 355 K B4R 2006 1,

20-40 em )2 pH {H & 5 T HAR =2 mdk )= L3 6
Tol 25 Al — MR S , =AY REE 2 ) pH 22
S, Hr 20-40 em 40-60 cm W2 135 pH (I FR I
Tkt 2006 > 4 2000 5 E3k ,60-100 em + 2 H Hitm# >
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FAAK, T 0-20 em 4222 =R HER Z A 8% 22 5 . PRI,
AR S8 139 R )2 (60-100 em)pH {HITH

222 AHE5AR RAHWEEE T, AR RS E 4
e mEREE, o 2000 B L3RR & 5 0-20
em > 60-100 em > 20-40 cm 5 40-60 em (18] 3) ;4447 2006 &
%, LIRS RN 0-20 em >40-60 em > 20-40 cm >
60-100 cm; FAZKEEE T, HHELS K 0-20 cm > 20-40
W 3k W R 2000 [ B 2006

i)
h £ fg g
€ €
d b c a
20.07
10.0
0.0 -

0-20 20-40 40-60 60-100
LRI (cm)

w

o

o
1

WA R (g/kg)

em > 40-60 cm 5 60-100 em, [f]— IR T, —Friy i
Bk EREFEE, Hh 0-20 cm 40-60 cm,
60-100 em =2 - HEA k& R AAH 2000 > Bk >
M 2006, i 20-40 em JZ R FFHK > B4R 2000 > #2006,
AL, AR RS AR S R DL 0-20 em RS2 A,
AL RERFAIG 0 2k B i, 1T o MRS A R 3 il B i
EOEpINfS

30.0

20.04

Wi (g/ke)

4

0.0

60-100

0-20 20-40 40-60
THERIE (cm)

3 =TEEABTESKEER

SEAh, Rl — MRS R DO - R 2 ) R e 22
S0 (R 3), g ek 2/ &R 0-20 em (5
THA=R, MRHREEE N 0-20 cm > 40-60 cm F1 60-100
em >20-40 em, 7] — FIEIREN, SR YRR Z 0 g4
At AR R 5, b 0-20 em 2, ik B
EHmMK LR E2ZR, Mg 2000 &3 & T 2006;
40-60 em 1-)7, FAKREE TPBHMERE, 1 20-40 cm Al

1.2
W i3k W 2000 [ #2006
a, a
a 3 a a

on 0.8 a a
3 Tl ot B
i}
&
%
& 0.4 7

0.0 - l

0-20 20-40 40-60 60-100

THRIE (em)

60-100 cm P22, —FMEYIE Z R B 25 7. AT UL, = A
AR A G O i R S T o S R A B
IRy fa®s, HM R 5380 3 40-60 cm 2% & & 1K
AIC, BEEAIG R A B (R 1 T 38 K

223 ABL A4 LT ENT 0.66-0.76 gkg Z 0],
CRMEYIBEE AR RN, 2B RLBEES K
B A IR A st ol oxof - 1 4 i 5 R JCHH B g (&1 4)

30.0 7
cdef defg &fg
fg ]' bede efgbc
_ bed bedef
=D b
=4
B 200 a
I
&1
&
H 10.0 A
0.0 -
0-20 20-40 40-60 60-100

THERIE (cm)

4 =TEHERHIESRE LM

BEAN, R —HEPI RS R, DU - SRR 2 1) - 3 4 o
WA, Hhg 2000 H1,20-40 em B35 T 60-100
em A, A& B2 N T B2 5 (B 4) ;7 2006 H1,0-20
em Fl 20-40 em 7 T 40-60 em il 60-100 cm; F R FEVR
W, T 0-20 em Al 20-40 em 2 E KT 40-60 cm 1 60-100
em, [Al—HHERE T, “MEYBEZ M e S nthzR
&, H 0-20 em 20-40 em 40-60 em 2+ HEr mFk A
SR B E TP, T 60-100 em +)2 0, ik B3
TR 2000, PGS 2 [0 08 % 25 55 . 0T L, A 1 ol
LA b 3 T e B BRI, Mk % 240 5 i T )

FE
2.3 TEEBAMRAEXE

T HET K R AR L OB RL Ak AU
TEAR(3 3), 15 pH 2R AR AR 52 225 ARG pH S HL S
AR R TS - SR pH B AR,
111755 A AL S BOCAH G 5 A AR 2 A Sk 22 5 1
2, DORPREA 6], 55 35 K ABRL ok A 5L i S IR A
K, EPHUBRL A A RD AP L R SO OG s IS SR LR 4
B A 58 K HURPRE P A SR IE ARG, 5 pH L 2
S E OO S KR PR i I I IR AR
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F3 SHEEEE TR RALH

2R fkE pH HWISR RRRL 4uEpRL rPobekn OHDEMRD Agned e pRb OHIRD AOHIRD ek 2R 2 e

FAKE 100

pH  -040%  1.00

AR 025 -045%  1.00

Rk 0.51%%  -0.13 0.18 1.00

B 0.59%%  —0.12 0.13  0.94%x 1.00

R 0.65%%  —0.19 0.12  0.77%*  0.93*%  1.00

MR —0.30 0.12 —0.04 -0.61** —0.56%* -036*  1.00

WAy -0.62%%  0.17 —0.14 —0.73*%* —0.87** -0.95%% .10 1.00

40 -041%  —0.01  -0.11 =0.56%* —0.68*%* —0.77%% -022 0.92*%* 1.00

LRk 020 =029 -0.08 -0.11 -0.19 =028 -0.36* 0.36* 0.56%* 1.00

MAEP  -009  -0.01 -0.09 -029 -0.32 -041* -020 0.48% 0.53** 0.63* 1.00

Wefler  -0.12 -028  -0.07  -0.17 -0.11  -0.11 -0.01 0.5 0.08 0.18 0.66** 1.00

4 037¢  —0.50% 016  -031 -032 =019 043* 005 007 035 0.12 =019 1.00

A 0550 —0.34%  -0.07 017 0.31 0.39%  -0.08 -041* -024 022 006 -0.16 0.47%% 1.00

A 0.22 -029  -0.05 -0.05 0.02 0.19 020 -021 -021 -0.01 -0.15 =-0.08 029 025 1.00

SR 012 004 =022 035  040%  037* 037 -027 -0.14 -021 -021 -0.11 =-039% 0.12 023 1.00

P <0.05; % P<0.01,

55 pH WA 52 25 GG 5 Wi HA B A A S 1R Y
RN el iR [y AN i VAN R TR v SR T T S
it B UNSE, -5 A BAL R AR S AS B2

3 #Fit5itie

3.1 it

(L)% e PIPE N , B3 2000 443 2006 . FEFk =
FivAE Bl VR 43 5K L 0-20 em 2 -5 55 A il
BT HHEE KRR, SAUMEN A L, mbkild Ak
TN T KR s AR TR T 3R AR AL,
SR L5 4 FAAR L A3 , 0L A e A BE AR 1 114
S pNITE T

(2)%F H A2 R 5, A R IR 5 S H 3 3R (1 B
65 pH EAIFHE, SRR SRS 2805 R AR i
N TR 38 Al 3 b 7 A AR ) B 5 ) AR B i A A1 - 35
Sl TR AR AT R TR AL 2
3.2 iTig

IK IR SRR A A SRS T, A S R R e R
R 0, AR AR TR K R
FART IR A k. AT L A AR IE T 3K 4 A
R, AT REE— A S EOR L Rk . MRSt R TR
TR X, K HUASAZ A (14 R Rk 5 | - K A3 (3
K, TRAESIE 100, F2EEH NN, EEEN RN
400-500 mm WX, AN FAM AU, ARBE T - 8K 52
M) -5 4 ) 75 s A R 2% DDA G, DR 4 2 I 1 PRI (R 7K 40
o HBTRLELZE & B 60% LA 118 S 57 M S A X e B
MR TRIFRAE B 4-5 B, B KM A B A ZE RS ik
17.6-22.0 L, 5K HEE BE N 1.8-2.2em, X F K7 A 8%
FRIREAR AR F o o R BT B A g P T AR A 38 T 3K 4y
[ 2 R N NI B S R e = 7B P AR iy
Ry &N I A S e (B F i) e e LT [ ENTO B N (T
RIARZH BLRE R - 3R e 598 KM, DT 52 ) 438K 43
PP AT 25 SRR A R T 350 T Rk Sk
LI REAG AR 3E I , LA B - 3 5k i R AR 5 I A

R, SRPRLE UG, P AR S S R AR A B A
AT RE S T 8 3 S K BRI S — 225 X [R]—&
R MR 5, RAR 2k T 2 3 4 A O S R
Wi 221 A5 X3 =398 Pl K b Tk, R AR AR A T
FEZRPEA TR, A A TR A,
HRRR, e b5 22 A TR A L S T 2R 1 3 iy 3
LT W) | Pl NE=3 O 72 i N2 R U v W S5 1 YA e S w4
TPRRAE, ARl A TMRIE AR A P R AR 22 i 7= A 1 e Rl
Wy R S MRS SR

o I L R — R D ) R
P, FEMRHL R, R A L R BT AR VR T R R
Wi, BRI R T W) o AR 2 i A
S fE I AR A T T s, N, R R R —
THNE e, AR AIRMR, SRR LR E
(0-20 em)BRA G & = TR 2. e RS/
B E B E T T 2006, K T8 2000, 544070 5,
MBI B TR e AR R A T R S A 1 3%
PR RE TG o FFRAE R 4RAT ISR AL, LS ik
O NARZERUCR T BRSNS, DF9ER 10 T 0 R
HeHh B3 A R ik 2.1 keg/m?, (5 AR IR 25%0) T,
& TR E AN T . R E S BRI AR TR
9 1.12-1.38 kg/m?, H Bl A5 MRuS 1G22, BHL, A5
WIFPRAE AR 80T RIS S B R, X Wi
RITER T 5, B0 2000 251 /N(833 #k /hm?) , AERRAE KB,
KPR, MR 2006 %5 B2 K (1666 £ /hm?) , £ K 2218, 4
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