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Abstract; Experiments were conducted for the purpose of choosing adaptable plants to restore and reconstruct the ecosystem
in Water-Fluctuation-Zone ( WFZ) of the Three Gorges Reservoir in Wenzhou, Chongqin. Nine species including Cynodon
dactylon, Ficus tikoua, Polygonum nepalense, Alternanthera philoxeroides, Vetiveria zizanioides, Trifolium repens, Lolium
perrnne, Paspalum Notatum and Sorghum sudanense were selected for in situ growth and submerging tests for 2 years
according to the characteristics of local ecological conditions. Results indicated that C. dactylon, F. tikoua, P. nepalense,
A. philoxeroides, P. notatum, V. zizanioides and S. sudanense could complete their growth during 100 — 120 days under
low water level conditions in the WFZ of the Three Gorges Reservoir and were considered as the candidate species for
ecosystem restoration. Among the candidate species, S. sudanense could quickly restore the vegetation cover ratio after
flooding due to its rapid growth. The complex plant community was better than a single specie community for reconstructing
a stable ecosystem, as the complex community could develop a complete vegetation cover during growth period 5 —10 days
ahead and could have a greater tolerance to siltation after flooding compared to the single specie community. C. dactylon,

F. tikoua and P. nepalense developed a strong root system which benefited soil erosion control. The flooding experiment
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showed that the complex community plants, C. dactylon, F. tikoua, P. nepalense, and S. sudanense could survive and
recover after being submerged under 15 m of water for 6 days, indicating their high tolerance for flooding and siltation. C.
dactylon and F. tikoua survived under 1.0 —1.5m of water during the 180 day submerging experiment and matured under
non-flooding conditions the following year. The ratio of shed leaves of C. dactylon increased with increase of water depth at
the level from 5 —25 m. Having survived for the 180 day submerged experiment and subsequent maturation under non-
flooding conditions the following year, C. dactylon was considered a promising aquatic specie for re-vegetation in WFZ of the

Three Gorges Reservoir.

Key Words: Three Gorges Reservoir; water-fluctuation-zone ; restoration and reconstruction of ecosystems; adaptability of

plants growth
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WAESCEAY IR Ead & A PR AT e BT, HE X S R 0T B AT R, o = k%
XIH# X B E BB R R MR E

1 #RFA % 180 -
1.1 FF5EH S B 170‘_

LI FEKT M X FARHE S ZWeffi 32
BB IS X (N30°43741. 07, E108°2542.0") , & 160
VM PR ST = RIS A A B, 12 5 o |
o WKL, LB S B 20 050, pwEaE | Sveed
SRR 17.1 ~19.5°C , £ iEshFHIE 6500°C ~7000°C 0 1 2 3 4 56 7 8 910 11 12
SEREK A 1100mm , BRI T 320d, BITHEE =T 6 Month
FESE TJa /K BEK AL BESB A TARRAE (B 1) | SRAR LK A7 AR B =l TR TS B R K R R i
L A Fig. 1 Change of water level in the Three Gorges Reservoir
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1.2.1 {5 HHEY

FE KRBT R FEFAME 2 A JERE b, 508 LR M) A K S B /K 8 BE 79 P 3 % Bk
T IMRBER AT Y T 5, P REUEX A A £ B WA RN EE . Sk, e
515 AR ( Cynodon dactylon) 53 JNBE ( Ficus tikoua ) | JEJH /R ( Polygonum nepalense ) 7K {E4: (Alternanthera
philoxeroides) . 75 H3 ¥ ( Vetiveria zizanioides ) . | = M ( Trifolium repens ) . B3 ¥ ( Lolium perrnne) . H B ¥
( Paspalum Notatum ) .F5F}EE( Sorghum sudanense ) 5§,
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BRI SR, TRIE & TR, DR R 6 R @ TR BT I, L Ak R
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Table 1 Physical and chemical properties of test soil

HHLE CaCO,4 TN TP Olsen - P Mehlich-P Feox Alox DPS

H

P (g'kg™)  (g'kg™') (mgkg™) (mg-kg™) (mgekg™") (mg-kg™) (mg-kg™') (mgkg™") (ﬁgffa

7.78 21.22 57.15 848.5 741 20.45 54.37 968.2 643.7 18.12
1.2.3  VIKHER

TR B 7 TR VLT ML BOHT AR T I, IR 7R VLI AT o 728 B3 1B 3 YLK B PR R4 45 A i 1
W TR FEAPETTINGR 2 7R o

*2 RBERILKERMER

Table 2 Properties of river water in experimentation

Ca?* Mg?* Na* K* a- S03- HCO;
(mmol-L"1) (mmol-L"1) (mmol-L"1) (mmol-L"1) (mmol-L"1) (mmol-L~1) (mmol-L"1)
0.697 0.435 0.241 0.079 0.152 0.118 2.197

1.3 SEEBit
1.3.1 Fihikes

R EMEE TILR, BRILEH R 7 maE 13 KPR, B RS 2 S0m x Sm, [B]FE 2m, £
FEH 73 AR R R LA BAS TS B, DO & FEE B2 S BIE AR R K LR FRR A
UK ENTE B AKERE T HARKER, Hh&ERitil® 3,

oAy, RFR I3 HE ) Oy 8 o B AR RS T4 7 R AE i B b s 4% 40cm x 40em FRRATEERE ) XCFPAE . B A HFTR
ARSI (] R AP AR, R R MR . SR PR E B R AR A, BB AP RN 15g-m ™° A4 2 2 1S
B A R 1 W, e SO MR (Z2K) BRI, e & R i I 2 B, BRI — e &
Y ERR ARG
1.3.2 #REELR

PR B8 AR B R AR TH R SR M B L g, AP RNy 25em, & 20em, A7
W T BAEEY RIS, AN T RRE 15em, £ 20 H, 22 ARARK, FEREPAKIFER R 10
i, R 2 B B ETLAARKE B, UTT /KT 1.0 ~ 1. 5m &b, A 2004 4210 H 16 HEFFRER, G FFERE 1 200
K M ARRERKEETER, EZE 2005 43 A 8 H, H/KEHEETRFDIRIEEXBARKE , WEH
ARKAEN
1.3.2 HEHKiALR

W 200 ZF AR AT TR B2 BT IE £ AE T S0em x 30em x 30em (1)KL 4%, #4820 b3, 25 2
JARBE SR, EBCH P AR K BT 15 ZABRAR I SE 00 . 7EHEH PRI 2 U 0 Rt R 4 /K Bk, R K B 4%
TR . 7£ 2004 4 11 A 4 H 3 HEY — R T/K T 5.10,15.20.25 m &b, BAHRE 3 MER, Ak
2 EEAEILPARE L E 2005 455 A 15 B, HHME 26 . W10 I E S HZEM M A KR HK
JEH IR B T R B 5 K B AWK, WA H A KB
1.4 BSOS HITE
1.4.1 H3EHER BT

(1) BBE(TP)  HiFR-m= AR AL, i BB P L B IE .

(2) Olsen P H0.5mol/L NaHCO, (pH 8.5) , £kt 1:20,7E(25 £1) C F & 30min, 13 J8 5 4HEL DU L

http ://www. ecologica. cn



1888 £ 5 ¥ W 2%
BRI E B P BRI B Olsen P
*3 HEXRBREWHESIRT
Table 3 Design of plants planting experiment in Water-Fluctuation-Zone
FEH 95 No. of plot FpHEiAEY) Planting spices 45’5 Abbreviate
1 KA FHB (2 W BREE) Removing vegetation ( always) RV
2 EAEHE(— R HEFR L) Removing vegetation (once ) RVO
3 JEIHIRZE Polygonum nepalense NBE
4 W JBE Ficus tikoua YDG
5 YA M (K) Cynodon dactylon (big) GYG1
6 YA M (/]N) Cynodon dactylon (small) GYG2
7 H B KL Paspalum Notatum BXC
8 FAREL Vetiveria zizanioides XGC
9 I F}HE Sorghum sudanense SDC
10 ML Lolium perrnne HMC
. . o .
11 ;J;;fé ’éi‘;’:;’:’:;;;ﬁzo’fgﬁm%ﬂgiﬁi}; nepalense Meian -+ CU1: (SHS + NBE + GYG1 + YDG)
12 ;‘%:i%k:;jveﬁa sizanioides + ¥ 4 Cymodon dactylon + 5548 T3 CU2:(XGC +GYG1 +YDG)
13 JEAR AL Natural vegetation NV

(3) :#EH Fe,, AL P 5047

FH 40 ml 0.2 mol/L FRPERFR- SR Z s (pH3. 0 ~3.2) RIEH 5 1 g TURMTERFALIR 2 h TR
BUH SR AYER EFR N R IRER IR B ER 48 (Fe,, AL, ) B W ST HER TR B/ [EARIER . BRIEFR
BRI WAR BN BN (Fe, , AL, ) W BEIF ICP-AES J5¥A I 5E o A ARSH I EL (35 U R 19 _E 9 R b B A ok JBE B

N Py

BRI MR AIEE (DPS, % ) AT AR N P M BRI BRI S AL, A Fe, YR AR W B Z A — 1 E 20

H., Bl DPS(%) = 100P,/ 0.5( Al + Fe, ),

(4) 3% pH EARRAEIRE , K £ 2. 5:1; RIRAP A LR BREREE & B F % T IROT R b i Tr vk

AT
1.4.2 KESHIE

YLK KBS R AR TR AT OB I
2 ERAHR

2.1 JHEKEYHEEEDTE
2.1.1 B—REAYAERIEN
BRSPS, RBUR IV AR JETHIR
& EAREAE G PR RS R ITE 90% LA L, {HEF b
TR I 2R AR, FRAE P S5 BT AN 2 10% , FEAM il
JG UG 22 10% , HAMERI AT 2% DaK A BE RS o
HEE SPEMREZEEMN 1 BRI REF, AR
DLRAF. & 2 LR A K P AR K BE AR AL O o
Zad —MMERFHMEE, & FhF YA RETE I A I
BEIAER,BR T E BT R4, K
ARYIFTE B AR ACAF T X AT @ i A A TG AR S S b
o TE=IRE X K V8 X AR RK AL BE 4 ~ 10 A fr,

250

—4— GYGl = GYG2
—*—YDG —*—NBE
—+—SDC ——XGC
—— HMC —®—BXC

200

150

100

5 /& Height (cm)

50

1 1 1 1 1 1 1 1 1
I 14 28 42 56 70 84 98 112 126 140 154
fit i Time (d)

B2 T X LRI AR 30 P AR A e B AR A L (45 A 0 45
AERE3)
Fig.2  Change of plant height during growth process in n Water-

Fluctuation-Zone ( Abbreviate of plant see Table 3)
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RMFR JRIH/RE FRE A B IR FHETE 100 ~ 150d FAE RPN AT RAERK & TGS, TR
JEvE KA SR E &R . FRRREA R, & 6 A O] LIZE 10 A 4y B a2 sk, 7T
YE R A BRI R K AL T FEJG TH 78 X A . SREF A K BT, E I KAE, E T 2af 5t
THZ, HREE , AKEHIEE AR KE, ZFEEMEY RIS BRTE R, 1 EEYF R ZFRER, I
HRT—4 B RS 5 R AR AR A K, TR 7E B 4 VA T 7 2 WA, o T LA S A 0 A X P XK AR 1Y
A
2.1.2 BEBEEYRAERKIEL

e A A A S T, CUL A CU2 (SRR 3) , K45 Wit B MRS A A 48 Jy YR A
PRI R HE 40cm x 40em FIFRATRERE 7 CRIAE , AN [RIY)Fp ] R FAR, RAE A HEAE , AR E SR A KA A
TEHTE XA Tt e, B3 Jo/KAEAE + JRIA/RSE + MR + BF s 2 & #E i b S A s BE AR Ak

W3 TR A KR A ESOER T s
BMBRRER AR 1 MHJE, KIEA M RZ D —— GYGI
REES S, BEAEERNFRNEEESE, L SO T
TR RIS 52% ,BEE KRR T AR A 8
TAERKPMBFE. HPEESHEDRIBRELE
BN AT RS LS IR ER S AR
A A FEFRE + B + B KR & o8 L e
REVE A o (R BE, A BEE TR 0 Time 0
VR RN AL T AR 55 %, BF R E TR S AE K
AT 3, B RIS 4 BEVE 70 A K 1 A L 2p— K3 EamEDEYMEESE(EEYEKREERES)
ﬂlﬁ % ﬁﬁ 5.10d % EEX b % E/‘J% i ’ ﬁ % g 1% %‘ﬁ % Fig. 3  The cover ratio of plants in the complex community during
PUTIRMERR , R R WE LT

X FE B TIHE XS E T R E S, S K B RS R, LEABRIM N TIRER X EY
A3 IO 1 SR LR , K AR A R S AR B IE DL MR RGR , AT AR A R R R Y . B TR AR R A TR
PUT IR, BRI & AR IR B T, M AR E HIE AR A A B VR B B R BE B AR B R EE M,
2.1.3  FEYIMRERAAS B 2500

& JB Cover ratio (%)

growth process (Abbreviate of plant see Table 3)

D
(=}

- —=—GYGI
SEH YA MG 253 2 A RAER, SRR g 50 ——NBE
HRPA AU B 100% ot 5 O T
e Bk LA EAEBRNIER ., Ho R Ry é 20l
WA E ISR, B 4 A LAEYI AR R AR %10 -
HpZHEERAR TR KIS, FHK 45em, O T4 28 42 6 70 84 98 11z 126
Bk 85em, FEFNAE 5 N A B B R AT A= ) 43 BE 140 B ] Time (d)

AT S0em BhEo JEIRBUZ FHIMBRRIN ) oo s 2 KA G by £ S 1 3)
*E/%ﬁf& ’ {E%;ﬂ\:jﬁﬁ KA %*EX{I‘ fE + E{”/EFH ‘H—j*ﬁjto Fig.4 Length of roots of plants in Water-Fluctuation-Zone ( Abbreviate
XK A B (BRHEFRE) BB (—IRPEBRE) . of plant see Table 3)
JE AR AE B AR A A LA AE A K IR AR B BT L & B, A
R 55 R B 80% LA LR  BURE A HIK LK . RIRHEH IR A — & 7K LR, B REE
(—RHERE) BHSRIIK ERARIME , KA EHY (ZFRE) MRBEET KL RA T2 E,
2.2 MY E TR
2.2.1 HRER

SEG XAESL I AP AT T B BRKEHPIREL . Horp , KIT/KALAE 2004 429 A 6 HRIKEZ) 152m /K
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fir, 22004 459 H 12 HRKALEEL 137Tm; @ E AT 6d, HRIFBEALEEREL 15m, 2 12 H
1 1 ST AR B AR ROR DL SRFB ARG Mk . TEAS UMK B AR A B 20 AR K RAF , S AR
B 6d 5 i8R, PIEE AR IEOLANT -

FEA L R BRI R 2, UMY A 1K 5 AR 2, R VR R 2, AR A BT, SRR T 10% 54
W3, HZERE , DU DR B, RS A K R 5 A 4, RS RER 2 BRI AR, (VA B R AL R B R,
B e R T, A K R S, R SRR AR , S BORALAE 3R JE Rk 7 5 AR 6, REEAL BT
AR, S BRALAE R J5 ZE MR B AR 7, IR IR B, ISR T A 8, ¥R B B, AR K R AT s FRfF
9 MEREL R, RECIRVEE o, BT3B A R, 257 B A K RAF s B 10, YD IR R IR 3L, SR T 5 BE A
11, fREEAL SE R Ve B o, BB AL RA KB, 22 IR T, F 2 30% 5 TEIRBRAL A 7K 78 A= A BT iR
FRE AR R 1 ), A BRI s AR 12, ARIEEAL S8 g IR A o , BB AL /K AL A Ty AR TS , 22 Bk K
i BE 2 30% s TEIRFRAE A /K AELE IR YR H i s AR 13, A Bt IR IR AV 32, DB YIR 7 , SR T 10% .

B R R G R R JETA/REE B i TURE i SFAR RIS P B A A X RE R A TR K o o, 5
FIE 9 A B&SHF  KEEIG T H8 i R, T2 M7E 85 V3R A K BRI, AT LA V& DX ARk (L ok A
Yro FKIEAE NS AE K W BEOR AL REE ALY o

5T S BRAE TR v DX B 7K AP TR B8 th XA A K R IR IR 70 7K B i 8 B X 38 e A S Ak i)
K 16em, HEFMBRER T EMHEK, 2PN E R MIL T BN K AEA MR PR BEROR,
WRBIR BT A K RAF o JEIH/RSMRER (29 210em) , BANZ 0. AR BRBOR AT, B
PEMRE e 2P E S G, 7EKIB £ | FEAREZEN PR, i A hpreEe, Rt aae s, t2
TEH & K AEY T e rp 2 IR A R
2.2.1 KBERTREREL

N BAEMITET T X RS T BRI BT TRH A BE ), 4 M S AR (C. dactylon) (31 )EE (F. tikoua) \H 55 (P.
notatum) FJEJH/RZE(P. nepalense)4 FHAY)HEATICHUMTHE 1Ky , B EEHAEK T 1.0 ~ 1. 5m, )\ 10 AJIREIR4E
4 AMEERIEO o & 4 UMY i 1) 1 B 7 9 R AR AL O o

H & P AT DA Y, B W B[R] B3 0, & R ) 100 - _s—GYGI

R R IE AT R TRE. BEERRE | W0

IR BRI 2| e e
BRI A A TS, B4 8 £ @

AR R G, 7E S 11 BAUKHRIE 3 w0

FRAREH LR BERAOE . BN BREK £

SRAEE I, 8 T 2R3 BRI HOAM RS B

oA BT AR SR RS . BB AR 3 AN A ’ 1 14 28 42 56 70 84 98 112126140 154 168182

BHMKARAEK R, 7E MR 4 > H BFFE AR 20% HE R SE Hif i) Time (d)

L, 25 A 1R R A S0% MRS, A & E5  JURME YK I [a] Bea A v 9% 38 0 A8 4k (S5 A8 4 PR T

HEMARTEURRIE. MEHREERE 3 A gyes)

i St Y 7 7 Fig.5 ratio of shed leaves of plants during long period of flooding
W R, TEK ST MY TEK T A BE ) (Abbreviate of plant see Table 3)

G RPE TR KB 3Z 688 . BT ILEFK

FERERED A AR R BB RIS RO ESR O A BE A BB T kA KA, FE R

TEVRNE b _b 320 AR B A K R MR B A2 ) B A AR R AR 2 - 95 7 o 78 T 9% X B N [R]  %

TEFR A, 0 R AT 2 O R Tt ME MR O, AR T LAY L I FT AR SR AE K, WIPE Bt R I TR XA DS

HE,
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2.2.1 FHBEFHERBR

H T I8 AR A B 20 3 K e T 7K o , T EL/K VB TR B B FT 35 30m, O T B BRI TRk 45 14 T 19
HEFEREIL o5 AR TR A AT T A BRI IR o 18 6 R IR R BE YLK Hh i) 2P AR 9 SR 11
BELL .

MWE ] DUE B, R R E K RET, J i vl —+—5m —%— 15m —e—25m
DURRFIEEIRES . BEE WK IREE (ORI A IOTE T 0 o M T

BEAR B R . FEREER Sm EBLT R S |

30d B K BUF LR AT R F RIDRERRT 5 |

SRR O TERE 3 IR EIEK T 2

K. WEBRBAKE, ERFREASEBRER, 2 9

WREWKE [ R4 K. B HRETE Sm DLF,3 A A S Z 20|

%E;ﬁﬁﬁ&ﬁéﬁpﬂ/}iﬁﬂﬂ ﬁ%@ﬂfi}+igﬂﬂilﬁ 0 1 14 28 42 5|6 7|0 8I4 9|8 1;2126140154168182
= BIrs I, i AL 1=y it i) Time (d)

LVRIERAN, KT BHEAR > R 7K Ak H 5 A

I SRR MBS R O R MR AR, DA T B R R 4 9 F6 N RRIREASE TR R HI RN

Fig.6 ratio of shed leaves of Cynodon dactylon during long period of

Ko WHIERMATEZ BKMEIE R, Y] LG — e
ANTE LN S SRk R S BRI, AN 2R AR AR B B 7 A
ANTE MR P A R K HEEREE ™ o W V30 1 180 21 AR 480 0 25 A3 258 S A 2 A A 2 0 3R 38
PERIRBL . XK LU B ST AR BEAS TR TR K W8 IR B o A7, TV D ¥ B I A e P 22—
3 it

0 5= 7 P X DX L b S 3 A 0 o R B 1 i, A LR A 32 ) A 58 A W b, 3 28 A B AR
Yyt AT e o A B«

(1) AR B3t T JEIH /RS VH B8, B AR, 5 PHREZE 100 ~ 150d A RN AT SERUAE R VAR
BRI AR, TR I 9 X A AR B A e At o IR B AT A A A R K SR K AL T R T v DX BRI

(2) RS A R IR LB —FPRFIR AT 5 ~ 10d ST/ b 2R BB 35 , v AR 1 L RHR AU St T4
YRR , AR I B S WS4, AR TR E WAES AL ;

(3) F AR SRR /R EFNEF b I REAR R A 4 R4, A TR 9% X PRl K 2% 5

()1 BARKBIROLT , e T4y Jeia/RE B T i 51 AR A0 I3 3 5 32 BE A 1 it /K o8 A B
TRAEHE W AR 7K M B TRAL AT 38 F A 5

(5)180d 7K'F 1.0 ~ 1. 5Sm Fy3E S /K LI S5 R AR, 0 7 AR A0 T i JTUBE 76 W /K G 72 RE RS BT , IR B4
HARW A TE S ~25m HYIRHERIEKSCIR R, FEH TRBEHIN, 0 AR B9vE i RZ S5 , 18 180d KB e
B FRAE YA B AR, ATV M TH ¥ X A S R G BT A W

flooding with different water depth
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