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Abstract: Small-scale physical experiment in the laboratory has been taken for simulating the effects of Paspalum distichum , Leer-
sia hexandra, Hydrocotyle vulgaris, Ludwigia peploides and Iris pseudacorus on the literal-zone sediment stabilization by collecting
sandy soil from lower reaches of Yangtze River and clay from the literal-zone. The results indicated that the reduced degree of poros-
ity and increased proportion of specified particle (diameter <50 wm) of sediments could improve the quality of overlying water. The
linear regression model of the improvement of sediment stabilization with five kinds of plant ( Paspalum distichum, Leersia hexan-
dra, Hydrocotyle vulgaris, Ludwigia peploides and Iris pseudacorus and fine root parameters (root length density, root surface area
density and root weight density) is put forward. The correlations of root parameters of Leersia hexandra, Paspalum distichum ,

Hydrocotyle vulgaris with the degree of sediment porosity and with the particle diameter have positively linear correlations with slop
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arranging from 0.006 to 1.727, respectively, while the negative linear correlation of Iris pseudacorus, Ludwigia peploides with slop
arranging from —0.091 to —=0.011. Improvements of sediment porosity of Iris pseudacorus and Ludwigia peploides were attained to
15% and 9% , respectively, and improvement of particle diameters to 92% and 47% , respectively. The linear equation was used to
calculate the plants’ root parameter; 11.495 and 9.475 ¢cm/cm? in root length density, 0.368 and 0.294 ¢cm?/cm? in root surface ar-
ea density, 1.844 and 0.944 mg/cm? in root weight density, for root parameters with sediment porosity and with the particle diame-
ter, respectively. The sediment porosity improvements of Leersia hexandra, Paspalum distichum and Hydrocotyle vulgaris were at-
tained to 6% ,36% and 1% , and distribution of particle diameter improvement to 16% ,17% and —13% , according to linear equa-
tion which was calculated with plants’ root parameter; 1.057, 7.368 and 0.651 cm/cm® in root length density, 0.033, 0.228 and
0.022 cm?/cm? in root surface area density, and 0.678, 2.537 and 0.160 mg/cm? in root weight density, respectively. Five literal-
zone plants are all proved to improve sediment stabilization, which repress eutrophication and sediment resuspension caused by soil
erosion on lakeshore. Comparably, the effectiveness from high to low are in descending order from Leersia hexandra, Paspalum dis-
tichum , Iris pseudacorus, Ludwigia peploides to Hydrocotyle vulgaris.

Keywords ; Plant fine root; sediment stabilization; distribution of particle diameter; sediment porosity; root parameter
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Fig.3 Overlying water quality of experimental groups at the end of the experiment
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Tab.1 Characteristic parameters of the fine root (d<1 mm) of 5 littoral zone plants

EL/EUiEN MEKBERE/(cm/cm?) MERMAFEE/ (cm?/cm®) WEHE/ (mg/cm®)
WA R 1.057+0.245 0.033+0.007 0.678+0.229
#E T 11.495+1.188 0.368+0.034 1.844£0.467
BN 7.368+0.295 0.228+0.009 2.537+0.361
ALK IE 9.475+1.003 0.294+0.058 0.94420.210
B HE 0.651+0.108 0.022+0.004 0.16+0.008
054 »=0.0314x—10° _ y=0.1288x+0.4583 _ y=4.0602x+0.4652

2 R*=0.9939, P<0.05 3_R2=O.4163, P<0.05 5 R=04115, P<0.05
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Fig.7 Correlation coefficients among fine root(d<1 mm) characteristic parameters

TR E AR E SR AR <50 wm B FRCRAT 0 35 B IE A G &R (P<0.05, 3 3) | T A= ¥ it 55 i B L
B JSE MUK AR A1 W BEA S35 IR OGS AR (3R 2) . 8 B 2546 AR 0 K AR A AR 2R T i 55 3 A I B2 AT L
iR 2 W A3t 5 AR TR I SRR (A ol T RORRE > R AR R AL 5 43 W i P G AL 3Rt
R 45 TR, 1 5 A KXo DR R 14 254 RS 5 L 1 A R 40 285, 2 BGUBR /0 2 ) AR TE i TR
HH R A R 2 TR 5 A FL B RE RO AR 3 A, 28 1 R BT K AR HIE 3 i P BE. AR B 1o 70 WA A5 HIL ) o 2
R S5 240 /INBUR, [+ PR 2R G BT 94 297 475 1At 0 A0S 4y JS A8 A S TR/, B 5 15 0T SR R 1

K2 HYEYE d<1 mm BZTRFAESELS i AL B R AR SRR

Tab.2 Correlation matrix of plant biomass, fine root (d<<1 mm) characteristic parameters and sediment porosity

HR A 2% i M % 3 2 1 FR 9% 2 YAy T AL B
HRAC 25 1
R TR 0.700 ** 1
R T 2 1.000 ** 0.700 ** 1
FH A i 0.102 -0.114 0.101 1
JE L B -0.505" -0.320 -0.505* 0.362 1

# 7R P<0.05; =% /R P<0.01.

233 MR AR R E R A A IRBTLBR . IS BURLAR A3 A R BDKOK BUEAR R L 451 T 284k
PR, X IR BT 4 A v LA T A e M R, U GRS ISR I A TS S S Y S S
B AT ZE(E R BB, K 33 A X 2 (B SO R R i M 1 25 18, 3 A AL IR B 1 25 1 1, RORIAR B 251 1.
SEH(F 4) FWRGEEM ZEOR B 3 MY d<1 mm VRS R, JURKE R, FURAER R, 54514
AEZ AIFAF LRI IE M DCOC R (BERN 0.006~ 1,727 , B AEK B TN 8 B AR S 805 I Bk (20 fi s 25 (2
I AFAELRME AR L L 2R (R 9 -0.091 ~ —0.011). LAZER AR M H )7 FE 1, =0.018R, -0.015 Fl I, =
0.025R,+0.103 M|, HATAR s B8N 1 mg/em’ , FLBRBEE N 1.8% , i <50 pm BYJE BTN 2.5% .
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3 MY AY R <1 mm BZTHAEAE S 505 R BORLAR 70415 1 AR G HE

Tab.3 Correlation matrix of plant biomass, fine root (d<1 mm) characteristic parameters and particle diameter

WAHRE  WEBE WRREEE Y EYE D50 D100 D300 D500
W% 1
MR AR AR 0.700 ** 1
MR 1.000 ** 0.700 ** 1
T 0.102 -0.114 0.101 1
D50 0.126* 0.369" 0.126* -0.035 1
D100 -0.152* -0.302" -0.152" 0.139* -0.759 ** 1
D300 0.039 -0.079 0.040 -0.130 -0.451" -0.226" 1
D500 -0.065 -0.306 " -0.065 -0.118 -0.274" -0.190" 0.516" 1

* FR P<0.05; *+ 78 P<0.01 ,D50 D100, D300 F1 D500 43937 i Bt kiR < 50,100,300 ,500 wm K4 L 431

IR S B0 W8 (I 22 ) 8 i e AL R 28 X 8 4 SR A PR B, 38 2 (AR 50 U AR 2R 8 4 R
TR, MR AR A RO TR S ORI . OURR R AR 2 TR A 2l B AR R S O, FLAE RFRBE I
T 9y BRI 0B TR BB 5 B /K R B T AR 2 045 Y SR A8 A1 8 i (=2 () A7 A AR T
0 MM SC R | IX R WIREE AR AR K MR IR PR SE B9 e 4 P A0 . I PRI AL M R TR ZARGE A
SEAR K IR BTG , A AN HE AR A5 ORI A /K T AR % B 5 R4 A1 49 4 101 U Oy A A B 1K 2 0,933,
G AR A A WIS/ IR, AR BE B 1 em/em® | KEAR <50 pom IR J50E 2 i 90%

fifi.

555 ke [E: A3 25 R B E (P<0.01)

Tab.4 Regression equations between sediment stabilization enhancement coefficients and fine root characteristic

F 4 YR ARESE(RKEE (RLD) MREMAZE (RSAD) MREHEE (RWD))

parameters (root length density, root surface area density and root weight density) ( P<0.01)

A BEHHE  HES RLD R H4ES RWD iEIHJ7# 8555 RSAD Ay [R5 J7 2
R 2 I, I, = 0.054R; - 0.002 I, = 0.094Ry - 0.008 I, = 1.727Rg - 0.002
r = 0.5200 r = 0.6617 r = 0.4078
1, I, = 0.144R, + 0.016 I, = 0.059Ry, + 0.129 I, = 0.059R¢ + 0.129
r = 0.5739 r = 0.5115 r = 0.5205
ST N I, I, = 0.050R, - 0.005 I, = 0.018Ry - 0.015 I, = 0.155Rg - 0.005
r = 0.6259 r = 0.6157 r = 0.4259
1, I, = 0.011R, + 0.093 I, = 0.025Ry, + 0.103 I, = 0.341R¢ + 0.093
r = 0.6967 r = 0.6145 r = 0.6967
Hui g I, I, = 0.149R, - 0.087 I, = 0.012Ry + 0.199 I, = 0.476Rs - 0.087
r = 0.6659 r = 0.500 r = 0.6659
1, I, = 0.051R, - 0.165 I, = 0.006Ry, - 0.133 I, = 1.631R¢y - 0.165
r = 0.5779 r = 0.500 r = 0.5779
HAL K I, I, = 0.027R; - 0.162 I, = 0.131Ry - 0.039 I, = 0.847Rs - 0.162
r = 0.999 r = 0.9976 r = 0.999
I, I, =-0.091R, + 0.933 I, = - 0.044Ry + 0.506 I, = - 0.029R¢ + 0.933
r = 0.922 r = 0.910 r = 0.922
B 1, I, == 0.011R; + 0.194 I, =-0.025Ry +0.113 I, =-0.344Rs + 0.194
r = 0.745 r = 0.7342 r = 0.7449
I, I, =-0.025R; + 0.498 I, == 0.015Ry + 0.491 I, = - 0.079R¢ + 0.498

r = 0.3639

r = 0.9615

r = 0.3639
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) ZBAR P 500 R A S M I R M M BB R 2R BB 5 T A K T AR B B 43 31k 11.495
H19.475 em/em’® AR THALRE 435120 0.368 F10.294 em?®/cem® , MRE B Jy 1.844 1 0.944 mg/cm’® | PiFhAH
YIMR R SHOH R B FLBR BE 1 25055050 R 15% 1 9% , T AT A0 AR 22 2 500 IS JoOR A 40 AT 188 35800 31 4 92%
N 47% 5 SELAER 2% FOR AR 45 21 AR K 285 B2 43 31K 1,057 .7.368 1 0.651 em/cem’ , ML IR A5 B 43 51l K
0.033.0.228 F10.022 cm®/cm® , RF R H 0.678 ,2.537 F1 0.160 mg/cm’ ,3 YR RS 500 B FLBR B Y

HESH AR 6% \36% Fl 1% ,3 FIAH YR R SHO IR BURAR /3 AT 3G 220650300 16% (17% F1-13% . A[FlHH
WIAR Z KRG B 35 AR AU 22 520k TR 2R 40 0 5 T B AL A3 3R A RS DL BGER A AR R SE T 4 s 4 4
JRRFhZEPER L 5 Rk A/ A M AR 2R 2 AT LI 5 S o R A R MR, M TER RS SR A B K MR Bl
T3, 45 R R B SR B AR AR, Rt KK T s AAICRE I 630 2 [ R > DU A B> 38 8 T > T AR K B>
T i e

it

1) AEYIAR X TRa e PR 25 — 7 Ml ) B AR <1 mm E’J/ﬂﬁ F A7 B8 ST, 6 WRUIS ST LR EE R B 5 [
2R 119 A R o IR 5 1) AT B s RA% <50 o MY SB0RIIYG 22 ORI/ NSO B 5 5 200 5 i, RIS
Jo A AR

2) HAA<] mm BFURE R, SRR R, WURTHRL R, 56 LB ROk A2 40 A1 16 25 (5 = IR A7 7R 2k 1k
MR SR 2R OR F ARG R, JUARKE R, SRR R SR FLBREE 25 (A 2 A]
TEAERIESN 0.006~1.727 MYZRAIEAIDCC 2R s B ALK L AL B 3 2000 S 805 A% 2 A 14 26 (8 22 ) 774 4
FHN-0.091~-0.011 FRMERMEICR. PHER B IOR FHEENRRSER, HAERKFE FIKERY
WY ERARAE AR T R BT ARR ] 5 B AR K IR I B R R S B s R DR i 4 1 25 4 )N

3) WETSEAK I BA KRR IR R, PR R AR R 2 O RS 5T L B RE 3 25 18 4 5 R 15% F
9% , KR BTRLAR 73 34 25 (5 53 929% 1 47% 5 WA ZE[CR FEERAMR RS HEN, 3 YR £S5
BT I T FL B Y388 25 (5 20501 R 6% \36% FIT 1% , KR JBURIAR 4> A 3 25 (8 40501 R 16% 17% Fl—13% .

L5 LT |5 Fioi 43 o AR 2R B R R R A AR R T Uk RS S T K T M B R B IR R DL SRR AR
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