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BEZHABATRIAA, BHA FRREWIRE . EEEYEERX LR IHREREARFRIEM. DEASEE
4 FARRIBI YA BRI . 7535 ( Phragmites australis ) - = #R BE B ( Scirpus mariqueter ) B3, (PSM) \}i42 ( Taxodium ascendens) -y5
2V =R EEEEE (TAPSM) 2232001 ( Salix matsudana x alba) -1 25 -V = H EEHARZ, (SPSM) J & P42 ( Taxodium distichum ) -7
F- =R EEEX (TDPSM) AR, XA RAEY R BT & 3 MR R BT TREMS T, ZREH.:
(1)4 FER P 0 —40em + 2 P F 3 BAR K B A K g SPSM A3, HAH N 137. 0 em/em’ , -3 AR K F /MK 4 TAPSM =
(91. 4 em/em®) ;7€ 3 FTRAIE BB AP, A IARK 5 SR LBk 94.6% —98.1% , (2) Bk SPSM # 4, Hofth 3 Fitt 4y
e B A AR 2 B L E IR 8/, 3% 3 MR KB ERKN LEE R 0 — 10em 12, 584 B BRERKEER
15.1 f%5(PSM) 4.9 £5(TDPSM) £ 2. 0 £%( TAPSM) ; SPSM #:7E 10 —20cm + R KHEE R K, (3) A 4 MEH, BR
@ <0. Tmm FFAMAR YT SAR K25 BE O TTRR Y B K, EL BN 74.7% 31| 81.7% , R W EAZ 0. Imm< & < Imm KI4IHR, B o=
Smm FJRARR A, (4) BRI BIR 4 FERTEAR & 3 MBAR K ER EFIFA -8 WARBBIRE IEIRMAE
71,85 4 MR RS R A AFE , 7T LU BiE R Y ECE , R hrih i MR B SR AR 2 AR E

KW 28 B EEYECE AR RS R0 iK% R

Spatial distribution of root system of different riparian plant configuration modes

ZHONG Qicheng, DU Qin, ZHANG Chao, WANG Kaiyun "
Key Laboratory of Urbanization & Ecological Restoration, School of Resources and Environmental Science, East China Normal University, Shanghai 200062 ,
China

Abstract: Chongming Island, which locates at Yangtze River mouth, is the largest estuary alluvial island in the world.
Plant configuration mode in riparian banks plays different functions on decreasing soil erosion and bank collapse. Four plant
configuration modes located at collapsing banks of south coast of Chongming Island were studied in the paper, the four
modes includes Phragmites australis + Scirpus mariqueter mode ( PSM) , Taxodium ascendens + Phragmites australis +
Scirpus mariqueter mode ( TAPSM) , Salix matsudana X alba + Phragmites australis + Scirpus mariqueter mode ( SPSM)
and Taxodium distichum + Phragmites australis + Scirpus mariqueter mode ( TDPSM). The spatial distribution of root
system in four modes at different beaches were investigated and analyzed. The results showed: (1) The largest mean total
root length in 0 — 40 cm soil layer happened in SPSM, and the value was 137.0 cm/cm’, the smallest value (91. 4
em/cm’) happened in TAPSM. The ratio of herbaceous root length ranged from 94. 6% to 98. 1% in three arboreal and
herbaceous mixed modes. (2) Except SPSM mode, root length density ( RLD) of other three plant configuration modes
generally decreased along with the increase in depth, and all the three modes had their largest RLD in top 10 cm soil layer,
with 15. 1 times(PSM) , 4.9 times( TDPSM) and 2.0 times (TAPSM) of the bottom layer, respectively; As to SPSM, the
largest RLD happened in the range of 10 —20 cm in depth. (3) Very fine roots ( diameter @ <0. 1mm) contributed most to
total RLD in all four modes, with the ratio ranging from 74.7% to 81.7% . The next portion were fine roots ( diameter 0. 1mm
<@ <1mm), and large roots ( diameterdp =5mm) were rarely found. (4) Rank sum test showed; The differences in RLD

ESTHE: MR +— "B R IUH (2006BAC01A14) 5 [€ 58 B ARF 28 4 B A0 H (90511608 ) 5 |- iR Ze R4 61 347 3l 713
(10dz1200602 ,10dz1200902 )
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were not uniform among four modes in lower, middle and higher beaches. Roots can improve soil anti-erosion capacity. The
researches on spatial distribution of root system of four plant modes could provide some scientific basis for construction of

riparian plant configuration modes, and protecting vegetation zone for anti-erosion in the bank of Chongming Island.

Key Words: Chongming Island; riparian plant configuration mode; spatial distribution of root system; root length density
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e AR G VR S P, S AR M 1 R o 2 PR 7, AT X = - = A A O e ok 4 e BE g 2 1
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W 7 R B R I TR B - SR AR P R T ST + EACE YL
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TR IE EARSHR ER D  RE E R IR AR R R . MR RS TE TIRAIR P B B,
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YRR IR, HIAR R AR B E I LR & B, R0 — R Y SR i IR S RE N . A
AR F X IR0 B 5 MBI X 8RR 25 4 #E POt /N TROARI L X, 32 B % e T B K 1 ) £ P o
WA BRFTXHE A A AR RAE TSR 05 T M PR FI AT T R 30 2 0 SR e Bl 4P bk R
FRAFIAR R IR AL LI h M BB D AT TS o X LEBFIE A% G B A B — A ) R A R R A A AR
U T ABEE A BEGO T R KR R R + FOA A E B R R M R B

AR (root length density , RLD ) 25 BLALATR LR AR R B KB, EAZ MR IR0 , BEXE A R
B LIRS B MREEMLIRTRMBENAEZRR, RRE MK, 1IRHTR 106 S
ST ARSCLAPTES G S BRI (PSM) FIZE I R N T R AS 44 S K TR RS M R I d AL
-G AR FEE (TAPSM) \ZR5CHI-7 35-1ig = B 5 (SPSM) K 3% IAZ-7 3 -1 =B 5 (TDPSM ) 3t 4 Fh gL 7
TP BB XSG, 15 A K TR B R] 23 A [ L, %o A [ TEAR L b g 3 /I L AR 2 B2 # 25 [|) 2
A BEAT TR T, DA OS2 I 9 0 A A e B K e, S B DT P A7 SR AR A KR
1 HRREMARTZE
1.1 WX

WRIEXT S B 2008 4F 1:5 A AR S EFAMSCR AR E DI X o BEALT 59 55 PO BUEH (121°34
E,31°32'N) it Je i Mg )7 b, b B R R U™ B R B B IXKIUR T AL WA T e U, BRI , 4 F
FSIR 15.3C, AP B [K 11711 mm, H TSR, 4-F 5 H HBRTEL 2104h, A0 TR RUEAT X, & Z AT
PmPALIX, H 2T IR PR Ko BF 5T X P9 2 ML AR W) e v 30 1 R 380 52 MR U DRkl - ok b — i b — R b o
B—, H R IR, A UR & RAR, BRSO o T IRIZKAL 33—55em,

1.2 BR5ET5H
1.2.1 FEibEs
BT X LT AP LR M I B AR . PSM AR LI 5 A =ik i i M IO B AR (. TAPSM
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HRTE PSM ARSEA 39T Tt A2, SPSM AR AE PSM AR SRt _E3E T T 243240, TDPSM #557E PSM A5
FLAli EHETC T VEPAZ . BRI SE | B 60m x 60m KEME , B —HE X0 D95 A 45 H 32 7K R Wi iR
£2(240—270cm AL AT ) VB H 29 20—25 H 32 317K &2 0 9 7 8 £ (240—270em 5 300—320em 7 %
[6]) K43 H 9 15—20 H 32 #7K & Wi 19 75 31 2. (300—320em 5 350—370cem A7 L8 [A]) 3 A~/MX, 3k 12 /MK
(B 1),
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e
RE X
L5544 R N
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E1 HRXEBHAMIERERSE
Fig. 1 The location of study area and the distribution of plots

1.2.2 FEMBIRAE RARRIE R E

BUREAE 2008 45 10 AAEYAE KIEFHEAT . B CX Bk 4 Sobe s ) e B A b b 3020 1 AR ROAR B BEAT
P#E (£ 1) . REAEEHEEI AL L RBUER, K 68em 42K 70mm #4543 4 2 (0—10cm, 10—
20cm,20—30cm,30—40cm ) BHECAIEHE R, B/ NXE R 6 IR (GBI 72 4138, 025 288 AR ) o 5
JEHF I SE R A, 0. Smm PG A sk, BR 25 14 WEVE TR ARIEAR IAME (B B X 20 SEAR A AR5
REFEARPEBR o ALBREFBORE ST B 24,4 C kA B IRAT

F1 4MEYERERNXM EHBSERER
Table 1 Aboveground characteristics of four types of plant configuration modes

R p P
St 3 . / Hiz/ 2/ .
i B il AL ﬁie}ihltn Basa14§ia:nlzter Dﬂiijrﬁ;t;it FJE Density
. 2
Beach Mode Species i?fg: fzﬁ (M £ SE) (M+SE)  breast (MSE) (/M)
ﬁffil{rli)each ggg};ﬁ@: WAz Taxodium ascendens 4a 1.97 £0.04 3.22£0.11 1.59 £0.08 2500
(TAPSM) 725 Phragmites australis ZARERA 1.57£0.09 - 0.40£0.02 4
= BN LU 0.2740.05 - - 124

Scirpus mariqueter

hitp : //www. ecologica. cn
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g
Fit s . . FE Density
i Bt Uik A HBE/m Bas%lﬁliafntter Dﬂizj;:;:;n;t (FF tree x
Beach Mode Species Age and  Height(M +SE) (M£SE)  breast (M «SE) # herb/
reas
life form (B/m?))
FATHI-F -1 2R3
SBMSHGR  Saliv matsudana x alba 4a 2.96 £0.20 3.98 £0.17 2.90 £0.10 2000
(SPSM) - . .
725 Phragmites australis AR 2.16 £0.12 - 0.58 £0.08 68
— e
?&#&%E LZAEHFEAR  0.26 £0.07 - - 109
Scirpus mariqueter
%;gg"gﬁ@ Y& PIKZ Taxodium distichum 4a 2.12 £0.04 4.12 +0.34 1.97 £0.15 2500
(TDPSM) 7425 Phragmites australis LZAEHETEAR 1,97 £0.13 - 0.60 +£0.07 60
=B LA A 0.2920.11 - - 115
Scirpus mariqueter
o — e
ngf#&% 725 Phragmites australis AR 2.00+0.15 - 0.71 £0.09 153
(PSM) 1 = B ZAEERA  0.35£0.07 - - 178
Scirpus mariqueter
I‘T’ﬁl{ib b ggggi-é&: W A2 Taxodium ascendens 4a 2.10 £0.05 3.53 +0.14 1.74 £0.12 2500
iddle beac
(TAPSM) 7425 Phragmites australis LZAEHEFEAR  1.85x0.16 - 0.45 +£0.06 47
— e
ﬁ#&%ﬁ ZAEAEEAR  0.32£0.12 - - 74
Scirpus mariqueter
FACEH-F -G JAEH
ZBMSHGR  Saliv matsudana x alba 4a 3.02 £0.06 4.26 +0.03 3.01 £0.05 2000
(SPSM) » . .
725 Phragmites australis LZAEHERAR  2.45+0.19 - 0.65 £0.04 77
— e
?&#&%E LZAEHFEAR  0.29 £0.13 - - 82
Scirpus mariqueter
fggg"gﬁé@ Y& PIKZ Taxodium distichum 4a 2.25+0.03 4.61 +£0.15 2.03 £0.09 2500
(TDPSM) 7425 Phragmites australis LZAEHEFEAR 2,17 £0.04 - 0.57 £0.04 65
=B LA A 0.3520.06 - - 74
Scirpus mariqueter
e — ke
};;};ﬁ#&% 7425 Phragmites australis LZAEHEFEAR 2,12 £0.15 - 0.73 £0.08 169
(PSM) = ZAEEBA  0.41 £0.09 - - 161
Scirpus mariqueter
o3 b AL A _yher
I"?ji{ib h gg;ﬁ%ﬁﬁ# W A2 Taxodium ascendens 4a 2.24 +0.06 4.50 +£0.36 2.10 £0.10 2500
igher beac
(TAPSM) 7425 Phragmites australis LAEHEFEAR 2,43 +£0.23 - 0.65 +£0.07 42
— e
ﬁ#&%ﬁ ZAEAEEAR  0.39 £0.08 - - 32
Scirpus mariqueter
FACEH-F -G JAEH
ZBMSHGR  Saliv matsudana x alba 4a 3.46 £0.12 5.30 £0.33 3.90 £0.32 2000
(SPSM) 725 Phragmites australis ZAEHERAR 2.81 £0.28 - 0.71 £0.11 64
=B LA A 0.17 £0.03 - - 43
Scirpus mariqueter
%gg;gi-é& V&P Tawodium distichum 4a 2.40 +£0.06 5.20 £0.32 2.48 £0.14 2500
(TDPSM) 7425 Phragmites australis LZAEHEFEAR 2,67 £0.31 - 0.75 +0.12 49
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EES
Filk P . i BE Density
i Bk i e gm CREen o W g
Beach Mode Species Age and  Height(M +SE) asM I:Ee er b 1am(13v1er ;E B herb/
life form (M£SE)  breast (M2SE) 0 o))
= B ZEEABA 0,43 £0.03 - - 65
Scirpus mariqueter
zgfzﬁﬁ 725 Phragmites australis AR 2.25+0.19 - 0.77 £0.09 193
(PSM) 1 =R LAFEEA 0.42 £0.05 - - 132

Scirpus mariqueter

MR RRMERANER, BRREER @ KON S DFER, 3 AR (P <0. lmm) , ZH4R
(0. Ilmm<@ <1mm) ,/MEB(Imm<® <2mm) , PR (2mm<P <5mm) , KR (P =5mm) ., HAREBZHIBEER
o3IF A CID A A7 H) CI-203 i AR KT B RGN IR KBTI E . Zn T AN EE AR
WRRERE

RLD =L,/V
V=10 x 7R

A, RLD FR KR (em/em’) , LR R MR P IERKE (em) , VERAM HEAEF (em’) R
KA ERZ(em) ,
1.2.3 Sitatr

SEIHARE F Microsoft Office Excel 2003 T4 5B 0 Hr FIVE K 5 3% B SPSS13. 0 $EATBA R & 7 240t fil

BB IRLE R FTE SRR K Ik o A REA BB LB Bk AR 3 ( Nemenyi-Wilcoxson-Wilcox 1) 1

Ea PR TE 3 MR R BB K B E N ZER
2 #R
2.1 4 FMEYECER 0—40em R FHERK

X 4 AR KA PG B A TE 0—40cem 2 B AR B2 SR KR B A M AR K A7 I 0 e 22
S(E2) . GEREI, FHERKEKN ) SPSM A, HAE N 137. 0cm/em” , F-HJ BARK B /Ml TAPSM 5
AN 91 dom/ent, BEEH RS EA, PN OEEERK  STAERRK
BRI AR K B RTF 540 2 MIFASRMR (P < ol i
0.05) ,Ti5 PSM X To W E 2R (P >0.05) , 7E3 Ff L
AR b, EAEYRK 5 ERK LA X
94.6%—98.1% , b T4 X #. R A 7E SPSM £
T, AR EEAE YR R TR A AL E
) PSM #5250, (HEFIHFABE (P >0.05) , 4 FiEA R
AAEYIIRAS B 22 3 FLER K — B
2.2 A MEYECEEXRKE RS oL L HE HE

4 MY I EE AR RERS D L EREAR (R TAPSM ~ SPSM — TDPSM
2) B SPSM AESUAN , HoAlh 3 Ay i R SRR K 5 ML BRI, Plant configuration mode
WA L2 MR/, Ho7E PSM X T, RK B2 DRasRESerERTHRRRMEFENRK
Y TR ROV RIRL RO F LR 30 g T2 Mean bl ot lngth and berbcsos ot gty

. e N unit area of four plant configuration modes

T 0—10m W+ BER R, X R NR KB RN 7 * 4ﬁ*ﬁﬂtZlﬁlgﬁﬁﬂ;gK%ﬂEﬂiﬁ%*ﬁ’&gﬁﬁ'iﬁﬁﬂﬁ
47em/em’ T R IR K B BE{L R 0. 49em/cem’ , Bif B RS (P <0.05)
HRHIGHE 15.1 £, TAPSM =51 TDPSM AR R

120}
b*
100 | B

go| [
60 i

40

20 F i

LR AT LTSS
Mean root length per unit area/(cm/cm?)
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R B A R LA Lo X PIRMRE AR K2 R R L2 R R 0—10em MRZE, “EH X —RHRRKE
BEor R RZ Y 4.9 51 2.0 4%, W] U HT & R 2% BERE - R IR T RS N B .. SPSM A8 5 Hofth 3
PRI 225, XA R KR K25 B BUFE 10—20em +)2 . BN R F 204 B, 24550 4 4~ 12 R
KEEHFEAREER, 4 B 10em DI L ERK G SRK B HFHKIK K SPSM(74. 4% ) > TDPSM
(67.6% ) >TAPSM(59.0% ) >PSM(30.2% ),

£2 AMEYEEEARKEE/ (on/en’ ) EESH
Table 2 RLD vertical distribution of four plant configuration modes

5=, Mode
HAZ-P - = ZRACHN-1 2 - = RS- = r——
BRI (TAPSM) R H R (SPSM) AL (TDPSM) Rt (—PSM)
F YRR/ em Taxodium ascendens- Salix matsudana x alba- Taxodium distichum- Ph a rali
Soil layer Phragmites australis- Phragmites australis- Phragmites australis- Sei ragm es au:erra " de
Scirpus mariqueter mode Scirpus mariqueter mode Scirpus mariqueter mode CHTpUS Tmarigueter mo
FHE = fRiEiR FHE = pRiEiR FHE = pRiEiR FHE = FRiEiR
Mean =+ Standard error Mean =+ Standard error Mean =+ Standard error Mean =+ Standard error
0—10 3.67 £0.35a 3.47 £0. 56a 3.19 £0.48a 7.46 +1.06a
10—20 2.92 +0.43a 3.63 £0.52a 2.74 £0.43a 1.48 +0.25b
20—30 1.62 +0.22b 3.54 £0.42a 2.32 +0.33ab 1.25 +0.42b
30—40 0.76 £0. 14¢c 2.92 +0.29a 1.59 +0. 15b 0.49 +0.09b

K 4 Rt — 2 MAR K BERAR L R R BT R R RO AT L E A B (3R 3) , R SPSM AR
KB iR B A BEAR Y RIS BT R AT SR

*3 HARXMERKEERLIEMEARNERSE
Table 3 Exponential equation fitting RLD to soil depth of four plant configuration modes

FE Y Tic B AR, Plant configuration mode 5805 72 Exponential equation

MAZ-7 2 - = e HEREX (TAPSM) RLD =7.217¢7%%%  (F=39.04, P <0.05, R* =0.951)
AT 2 -1 = A R AR X (SPSM) RLD =3.871e%%%  (F=2.04, P>0.05, R? =0.505)
& PIZ-1 26 -1 = A B R X (TDPSM) RLD =4.178¢7%%%*  (F=34.85, P <0.05, R? =0.945)
PR - = A R X (PSM) RLD =12.953¢~%%%*  (F=19.18, P <0.05, R*> =0.906)

RLD HAR KB (em/em® ) o 2y 1 JZIREE (em)

2.3 A MEYBCEEAFREARR K]

K4 R EHA 4 FEKXH, B @ <0. lmm BIRAIAR X BRI 8 BE B STRRE e ok, How Uil ok
92 PSM AR, HAS AR AAR K B 8 o SR L A EU B 81. 7% , f5e/IN# g TAPSM #5458, LBl 74. 7% o
XTEMRKEERREK MR ER 0. Imm < @ < Imm IR, & ORISR K E R LA 14. 1% —
21.7% A% X 2 MEFARBRKEE LB AERTA 4 FRAERE T 90% . 52K, i @=5mm
HIRAR B D, X — PR PR R X BRI B BE ) SRR R A, AR B2 9 U BITE PR 4 R T# AN T 1% o
2.4 4P B EAR SR K BEAEA R L i 22 53

Xt 4 MIAEA RIS LR AR AT T R LU, R I8 5 2 3 OB R 3, 7E A R )
P4 MERRKEENZRFA-B(E3) . HE &=5mm R R b TEHIRHZ MG 20T A 2 M
BAEH#T,

FEARTA AL, N 3A H AT LA HY , ZEAR K 25 5 LL Bl R A PR AR 7 T, SPSML X A 7 0—10em H/2 8
Z /T TDPSM #3(P <0.05) , Ti7E 20—40cm PR B E T HAD 3 Fizl(P <0.05) o X T HAt
BHRMMWER £ 0—30cm [ 3 112 ,4 MIERNERE &=0. Imm R R KR KHE LT EE 2T 7 30—40cm
+J=, SPSM B/ MRAIAIAR BRI 28 2. 2 KT TAPSM AR5 (P <0.05) ¢
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*4 FEARERERKBESBBRKFE/ (com/em®) #LLHI
Table 4 The ratio of different root diameters in total RLD

4% Diameter/mm

1 Mode
=5 2<d<5 l<d<2 0.1<d<l ®<0.1
WA FE MR FME £ AR
i (AP o IER 0.05 +0. 02 0.03 £0.01 0.28 £0.06 1.86+0.34  6.94+0.85
% 0.5 0.4 2.7 21.7 74.7
IR L i T — ype
ARCCHI-POR =R P * hevEDE 0.08 0.02 0.04 0,02 0.43 £0.11 2.42£0.22  10.72£1.22

BB (SPSM) Mean =+ Standard error
% 0.6 0.3 2.9 17.8 78.4
HEP-FE-m =k PHME = R

JHEEEHR (TDPSM)  Mean = Standard error 0.07 +0.02 0.10 +0.03 0.21 +0.05 1.310.17 8.00 +1.40
% 0.7 1.1 2.5 14.1 81.7
PR R P £ AR
: . .02 . .02 .27 £0.12 1.40 +0.2 02124
% (PSM) Mean + Standard error 0.04 £0.0 0.03 0.0 0.27 £0 0+0.26 9.02+
% 0.4 0.4 3.3 14.3 81.6

AL (& 3B) , PSM AR TR AN AR AR K 5 BEANAE 0—10em +J= B3 K T H A 3 FE(P <0.05) , 1
£ 10em LT 3 4~ 12 )2, SPSM B AR K BE d e X i, X T HABR R MR R , SPSM A= /MR AR
IR B BEAE T L2 8K, T TDPSM AR A AR AR K 25 BE7E 20—40em B 12 8 R T HAth 3 Fs
H(P<0.05),

FERMNL (B 3C) , PSM AR A 4l AR [RI AL AL AE 0—10em + 2 8 3 K FH A 3 Fi#EX (P <0.05) , M
10cm AR 3 A~ 12, SPSM A Al TDPSM B AARK % B3 K TSP, P& Z AR & W2
o X THANRR MR R, SPSM AR 1R K B BEAE 20—40em B4 12 BE KT HAL 3 #ME ER @
=0. 1mm MR R FAR K AR = A8 B35 K, TDPSM A= KAR AR K 25 BE7E 20—40em BN 2R BE KT
SPSM #£5% (P <0.05) .

3 itig
3.1 4 R RC BRI R 25 R4 10 RHAE

TR R 128 (8] 5310 Z A A4 B T BT A A B S 2 ), IS H I BEVE A D R LR EE &
e B S A S R T LA PO i S WK R E A R E R R A X AR A4
Y EE R R RREE —EE R

REFTEH MRREESHEE T EIFETB/N . RSP SHELIIAKX 6 Fbka 4R RRTT % 8,
MR IAFE FBEEPTE0—10em +EH, ABFR A, FEHA 3 ML, PSM AR R FE 44 7E 0—10cm [
2, M7E 10em LT HEHAED, BHE+E T @SS N EIZ, X 5RBEE RN s S IL4 K
% (Stipa bungeana Trin. ) FEVEIR RATAFHER N —3 . 3 MR BEBERMR R 10em DIF 121 HLE %L
Ko Wynn 2520 5 3535 J2 M A SEMARE HIX 25 FE KRBT & 1, R A MR B0 IR H 2 R AR R L
BB B K FEAHEY

AR, 3 FIE AR B P IARERBD , FFARK B G BEAR KA/ N7, MEAEY R 5 4%
RE ERER I FTASERREE LEWMEAMEYAESM RS, HhEHBHNERARRRNAFET RS
T A A A B RN AL SRR AR R U B FE R VR AR REE IR I 28 (Bl 40 AR o RASHE YR RIERIR L2 7]
AR 238 0 0] 2% P BT IR P 3 41 I 5 | R B AS AR A 0 HOAR 2R 25 B1 43 A R B0 B TR (R B A M AR RE X 26+ 2
AR, NTITKE B S EET . XA UMERIFESUESFA, HERRE AR EEBE TER, 5
Hh AR R, RATE SPSM T , 432 WIAR R A RS N T V% h A AR K AL BR K , X P AMETE
FIRAZRLTR AT BT WD . X 7T B8 SR R SR M B AR 2 5 6. FBUR& " @itk
BiMI ( Fraxinus mandshurica) F13&M# ( Lariz gmelinii) FIFP AR (FRIEIZE S ) RBGth & U, IR ACHE = T 7K il
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Bisk Modes o TAPSM a SPSM @ TDPSM s PSM
0—10cm 0—10cm 0—10cm
6, Al 12y BI 2y Ci
5 10
4 8
a
3 6
%
2 g 4
4 q
1 7 2 b ab_b2
0 aaaa afad 2\ 0 aaaa baH aaaa by Pembs
AR VA VA= A v ooV SR A VAV A=
S S S V S S S ] ) ) Y
v/ Vi v/ S v/ Vi v/ v/ v/ S
N — - N — — —
o o
10—20cm 10—20cm
or a2 6 )
5 5 5 a
4 4 4 a
t ; ;
s ! ! 1 i
B s . (- A
e " x ' % ¢ § T 3
= S & & & & Y
2 \ﬁ V/ \ S
O — —
— (=)
B
S 61 A3 20—30cm 6 o1 3 20—30cm
Jﬂ 5 5 5
f‘ﬁ 4 4 4
B 3 3 3
2 2 2
1 1 1
0 aaaa adaa 0 0
v %8} o] v %8} o — — v vy ~ — —
A i v A v v v S A v v % S
[ ) ) [ ) S ) v (2 o ) ) v
VooV VooV Vi ° Y °
S S
6
s A4 30—40cm 6 B4 30—40cm 6r C4 30—40cm
st 5t
47 4 41
3 3t I 3t
? 2t 8 2t
. (1) ‘bbab pabgy bAbD [ (1)
" ) ) IS — )
A A v v v S A
[ [ ) ) v [
i i i ]
S — -
o

#LE#% Root diameter/mm

B3 m#MEnRERATERLSIERRKEELR
Fig. 3 Comparison of root length density by different diameters of four plant configuration modes at different beaches
Al—A4 AREIN, B1—B4: g, C1—C4: FifL

M TE SR AR Y B AR A B R B DL BAR KA B B AN . (R FRAT] E A 3 B A 3
SR G R , X R UR B 5 b 7 2 B R R A AL

SR X AR 3 FEAR R A TR R I AR KB+ 2R E L BT R, AT
FEHER T SPSM LAt oAt 3 ML AN R K I HEE R IR T 2155 F M. T SPSM X
RAMRKE L HILE 10—20em +)Z ot R XA R 5 3 5 AL AS BEAR 7 ) F 98 207 R b AT IOk
AT HRE AL T VLI 0 A (67 L, WK FEE 20 ikl mT B2 i A AR R 0 ARG [F) T A AR 19
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FEIFH . R T P I AR R S T i £E 4 B R R AL AR BRI AR ZS ARG E AL HAR
], SPSM AR b 22 Se M3 BE_E AR Jilh 3 1) Mg P REAS [R] T IR AZRL T R, ZR S MM 1) T S il 30 1 S5 1
FKZE,FEMTE 10em LUF 12 IE#R RAK , AT FBC T ENHERRTE 10em LIT HEMAK,

[FIRE , ZEAN A AL, DO AP AR G B A AR 5 BE Y 22 59 0 A — B0, B B J5 R T BB 2 WS 7K A 7o
TE 5 BETEA () 62 1) S 1 B TP AR BEAS () B e o, W 5 BT, AL ) 52 S /K AR b 7 5 B BR324 R
AP ] DA AR TUE BT A A PR B B 2, A K2 IR B . PRI 0 =i X
A FE Y B i 5L (Arundinella anomala Steud. ) FIFKHEA ( Salix variegata Franch. ) A E MR BT BE L AT HTSE
R B, AN [5] ) 7K 8 s T8 17K 38 7 X% B AR oy B s AR TR R A R AR B 2

R PR R, EFA 4 FEDEERR S, BE @ < Imm KGR FLIR T BARK % B ik i K, 2
FiA 4 Pt T X 3 LBl R AR B 3L T 90% , 35X SHg#I %4 3K i A THAR RF R AWM ER & <
Tmm MR RAARK R BE 5 EIERAAR A 255 BE A 92% M 45 R LU — 3. AR 5 BARK % B LU EE 2 B DA & T4
R, ATRER Ry 4 R AR K% B F R A E Mg =R B R AW A IR, X 2 F 2 A AEY)
IBREA Y KB, HR @=5mm B RRDBRI, B G el ie/) , 3% 7T BB 5 R AR I N TE IR 22 IR AR i
BUNE R
3.2 XEFEYEEREENE R

SEHRT O R e, TIREMALHIZ KILR P MB R K ER (FEAEEN R XEH) £
HRERREN , B/K ARG SR R FEERTE&MERNRE. ERKRERERTEM, sl ERER
T TR Y ELH A , T S BU BRI X R o AR AR R ke 5 e AR, R EE +
ERERARTHM . AR EAWMER P EZNRRBYFER & < 1mm B4R FAHHAR, HhEam
B KR THR, BER € <1lmm KIRAR, 5 1IRHHUR KBRS TR, IR SR E — BN A 2 R 145
SER— N EEIER o (EREFHBA AN AIBTIT AE A6 T U AT B0, HUAR A4 1 F AT B A ) 220
TR, 5275 LB RIZU A R bl P A EE/EA . Reubens 5 YNWHEE HIREMAN, LEEA
ARMR, T R EA T AR 13 AR DT AT LUK 32 58 AR B2 25 iy O A BT U0 ) AR R A A Ak R =2 HL A 3K
Ho ANSON 4 PR R /AR BT 45 SR T DAy 2 B B R i A e B AR i ARt — R s

(1) 2RI, SPSM A Z A A AR MR K 55 B 7 20—40em B4+ 21 B2 A FHAh 3 FiEs, (B 25X Fh
KRR, /] RN R ZRMHPUEFA AR, TDPSM % 3R 2 i AP/ FI vl e A 2.

(2) TEH AL, 7E 10em DITF ) 3 4122, SPSM B TR 40 AR AR < 25 BEAH L AR =X 5 SR e X, T
HABRRAR R , X AR/ MR AR MR K EEA LR WA RK . XFER /0] B BR = /e R 40
RBEESBERBERMA BRI . MRRBERNAES X AL, SPSM #7E 3 M AR AR
PR RIR,

(3) TE = 4L, SPSM X F1 TDPSM A= 40AR AR 25 FE 0 B & 22 57, (HOR AT & KIR AR K % R
20—40em TR BERTEE . BIUIHTHE 7EX 3 AL 7T RE REBHRT S 3R MR IEH .

(4) N TR ARG AL A R S A TR B R R % R PSM B S T TR, PSM AR X ZE X 5 4
BRI R BRI AT BB B R E A BRI R T o W A5 BRI AR A = A 33 B a2
PECAR R B T B AE A, I 2L T - -E 2 S B B,

H— MR T R A A EY I B AR R RHE 5 AR 12 DI SRR R R4 &', I
B Xof 25 e Jolh L P35 I SRS W 1 1) B e P 5 4 567 A BE AT 1 LA AP AR AR 28 201 22 S L] 5 Sl FK AR
PEFEAR FAE G 7347 B8 BV A S AR R % T S BTAR il BE 07 52 ) 5 ) AR B AEAR ) A R ZE AN IR B S X AR R A 71
RTAAARFNAIAR 73 A7 FRAEFEAT ZhAS WE DU AT T & R A e AR TE AR [F] 275 M Zh BB s IR BEXT TR AL TS [F]
SR B Y BC EAR AT XS L, WA AR T SR PP A I BRI T BB o S A7 T BB U6 Y A AR KAL)
BB, NTE B PP 5 A B E H .
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