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~1 200 mm; W FEAE BRI 19.56 42 m* 4 H 3
N 65.6 m'/s B8 UK M. TEREIIFENR IR
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Fi4E B ( Paspalum distichum ) | Jf] F& ¥ ( Setaria viri-
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TEAFA R A REARZEH T . S A IR A5 H-
( Xanthium sibiricum ) FI1 X 58 48 1 42 f 5L AR 2400 #
s B IRVK SR 30 o3 A A7 42 FhA ), 23 00l s T 22
B 38 8, EEME KT 0. 5% P Fh A 19 Fp, BETE
HA T ARFIREAR A, RS R AR 32 54 1) 2F
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*1 ARMEHEXHEHEMHENEEZMFAR
Tab.1 Primary species composition of the restored communities
A T & & H % Kk X2
TEHIFNE X AMXZ MR B XS AN Z MR B
JE/ % P/ % B/ % {8/ % P/ % P/ % B/ % {8/ %

EARER
TEHLA Zanthoxylum bungeanum 28.571 58.559 59.271 48. 800
¥4 1% A Broussonetia papyrifera 28.571 18.018 19.757 22.115
A Morus alba 21.429  10.811 9.119 13.786
WAL A Jasminum nudiflorum 7.143 9. 009 9.119 8.423
L5 TR A Amorpha fruticosa 7.143 2.703 2.432 4.092
oA Rhus chinensis 7.143 0.901 0. 304 2.783
BERE
Hi1 A HLA Cynodon dactylon 16. 848 77.548 43.525 45.973 18. 121 72. 641 45. 006 45.256
JRALEL Bidens tripartita 8.288 0.973 6.773 5.345 6.711 0.223 1. 648 2.861
B H- Xanthium sibiricum 6.386 0.783 5.245 4.138 9.228 0.253 4.149 4.543
WA A Paspalum distichum 6. 658 0. 990 3.884 3.844 10. 738 3.678 10. 023 8. 146
JKZE Polygonum hydropiper 6.793 0. 603 2.342 3.246 2.852 0.219 1. 100 1. 390
[8] 3k 5 Pycreus globosus 3. 668 2.310 3. 608 3.195 8.221 11. 654 10. 474 10. 116
Yo R EE Setaria viridis 3.940 1.961 3.227 3.043 5.034 2. 683 3.960 3.892
T Bk Abutilon theophrasti 3.940 1.242 2.818 2. 667 7.047 0.775 3.960 3.927
M Echinochloa crusgalli 2.174 1.707 2.979 2.287
Y445 ¥E Bidens pilosa 3.261 0.443 2.365 2.023
A VSHE Cyperus iria 2.853 0. 648 1. 890 1.797 1. 174 0.533 1. 047 0.918
I, J% Digitaria sanguinalis 1. 766 1.116 2.323 1.735 4.362 2. 647 3.868 3.626
MRk Phyllanthus urinaria 3.261 0.381 1.114 1.585 3.859 0. 608 1.415 1.961
#4117 Eclipta prostrata 2.853 0.284 0.961 1. 366 3. 859 0. 608 1.415 1.961
—A4E% Erigeron annuus 1.766 0.562 1. 699 1.343
WGHR B Acalypha brachystachya 0.951 1.422 1.513 1.296
B0 3E Acalypha australis 2.174 0. 708 0.795 1.226 1.342 0. 107 0. 940 0. 796
£ 9 ¥ Digitaria ciliaris 0.815 0.984 1.775 1.191 2.013 0. 670 1.745 1.476
S Artemisia argyi 1.359 0. 130 0.776 0. 755
P15 Amaranthus retroflexus 1. 766 0.043 0. 400 0.736 0. 839 0. 067 0.330 0.412
P& 3% Lindernia procumbens 1. 495 0. 101 0.504 0. 700 0.671 0.516 0.756 0. 648
B Humulus japonicus 0. 815 0. 426 0. 443 0.561
I Arthraxon hispidus 0.679 0.547 0. 438 0. 555
WEHE N Daucus carota 1.223 0. 094 0.343 0.553
£ K% Pouzolzia zeylanica 1.223 0. 092 0.276 0.530 1. 678 0. 187 0. 470 0.778
i SR B Mazus japonicus 0.951 0. 143 0. 476 0.523 0.168 0. 043 0.024 0.078
4R Setaria glauca 3.020 0.672 2.520 2.071
H 3 Imperata cylindrica 1. 007 0. 541 1.376 0.975
+F LB Digitaria cruciata 1.510 0.434 0.979 0.974

T A W AT ARG AT 5| F

Note: 4 species introduced to the articificial restoration.
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ARIEF S LIOURE AE P AR P ) R | T JRR ( Abuuti-
lon theophrasti) S5 F EH i A LIRIE R A5 HE |
IKEEENARF Tl B IR M B AR 2 2 g Jh o
RGN B AR A TR LB LS M Ay T2 52
145 m AR LA ST R L3, 723 170 ~ 175 m LA

80
L O 14 fi2E A A S e NS “ie L
i R RS T  Th 3 BRSSO, FLAE 1 48 155 ~
. B 165 m, LA R R WK IP B, RET Y 35
g5 JEB N LIRS 3 B REV w2 BE ARG & T 8 AR M
N HE A IR (B (% 3) .
x2 ARMEHEX TEMHENSHEEREZESH
0 . . 0 . . . . .
TS Py Tab.2 Spatial dls.trlbtltlon of blodlver51fy. in the
Ve F A two restored riparian plant communities
Recoverymode . e e nah e N
= ol g e s O~ WE W 7] Faie WY iz S
Fig.1 Life-form composition of the two restored 145 16 1768 0.621 0.640 1.723
riparian plant communities 150 22 2.287 0.632 0.692 1.955
2.2 EYBENSHEERESESE A 155 24 2,640 0.663 0.790 2.108
W e A Al % N N 160 24 2.528 0.641 0.723  2.039
j\I VJ{E*H H: E %E Wﬂﬁhﬁﬁ)&i&ﬁﬁTﬁ%ﬁj T 165 20 2.709 0.761 0.860 2.280
EIR Z AR . N TARE M A gL E 170 32 3.412 0.729 0.828 2.527
EC T ST B A 58 K 2 R RS S 75 36 3918 0.805 0.89 2.5
Fe SRR 2 b 41.5% . 34.0% . 7.1% . 1.5% . a3t 54 5.486  0.643 0.781 2.632
15. 1% | FEol U AR R 2 6 1A R 46 IS 128 0670 0.7 166S
e =t : ¥ -y N 150 14 1.424  0.560 0.546 1.478
E‘ﬁo AIV}?Ei&Eﬁ%ﬁA*H%ﬁg# &u %75 m §| 155 21 2.297 0.615 0.689 1.873
e, 10 E SRR S HWAE 160 m A1 175 m JE AL 2 4> 160 26 3.041 0.727 0.826 2.370
[%‘m%{a( %% 2) o /S 165 20 2.052  0.644 0.692 1.931
N N 170 23 2.421 0.678 0.784 2.128
A A=t
2.3 *E%g/flﬁm—n*ﬂ lﬁi I:-Jj:ﬁﬁ 175 30 3.287 0.799 0.882 2.718
I %3 L Y B ke iE
2 ﬁﬁﬁi&ﬁ%ﬁﬁ%ﬁ/nfﬁﬁﬁ@?ﬁgﬁﬁ% At 42 4.093 0.600 0.769 2.285
A, Ho NS M 28 A ey B35 FEEK 170
£33 AERERN THEYEEE = B S HHE
Tab.3 Spatial structure of the two restored riparian plant communities
R/ A T ® & H % &k X
m LI HE/ % PEHFh LI HE/ % HLHFh
145 LIRS 60 UBRAE ML, WK D RS 40 [\l 3k
150 K ZF AR 90 T R, THRR 1AM 80 RUREAE R, 155 -
155 T4 98 MREAERR, ] 3k 75 1AM 98 XUBEAE R, R R PP B
160 K AR 98 TR, WAL o AR 98 RIS RIS A
165 LIRS 98 GH R o AR 98 RIS RIS S
170 T4 98 IRAEE, K T4 98 o SRR AL
175 AEAR 10 28 AL 98 Fams  IRAE R, N R ) 2 AR 98 XURBAERR, T R

2.4 HEYMBEERAEENMERETESH

2 PR SR BV AR R B L W A B BOR
Z5t . NI MRE SAZNAEYREERTA
RIS HL(P <0.05) , HE A2 A Pyt LE [ SR 0K

SR 27.5% s Horb, KRB BE 145 m 40 AT
WA M B ¥ AR R S R R A SRR
62.7% , T 7E 165 m 170 m F1 175 m Kb 51 %
69.4% 41% F116.2% .
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Fig.2 Biomass spatial distribution of the herbaceous

layer in the two restored riparian plant communities
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LA Pk A A 2T A Y T 3 9 i R 4 S A
¥ P Z RS R, IR — 2 e B R 1R
EHFRE SREE. N TIRE ReA SO AE IR
P (Jones, 1994) AHIEF N TWKE X HERE P Fh 24
PERTFZ I A AN [F] i i JE (Mehmeti et al,2009) , 455
SN TR X PR EE l A 2 AE B R G (B /NVER
4,2010) . =750 (2012 ) Flgk ¥ 4 (2005 ) X pg Y
TR RIEC b T PR 52 3 R A AR 9 25 R BN TR A e
YRR B 2 T [ SRR b ; Moser (2007 ) TF57 4
N TR AT DA SO A S A
3 L 5 45 Moore (1999) & B T4 it v] Pk &2 K56
IR HLE WA R H AL S AT — S S Y A 56 A
N A A, DT R IR b 22 4% 5 17 Aronson
(2008 ) AR N AR A 04 9 st ] L2 Ao () PN 42 e 24
M I B AR R YR R RCR, MR 2R Y
. BB RIHERS Pyl B ARG AE N TR
i R JE AR LA S R 22 R S B R I R 42
SRR Mo TH T4 15 R DR I DR 2L A5 254 1) 28 [
3R R A R B I AR A A KRB AR L AR Ak
(Cazzuffi et al,2006) , H.7K AV F) % sl X6 R 90 7 V% %2
FEPEA B2 (Riis et al ,2002) ;5355 (2010) iF
FEFEM, =g o2 [X T P4 717 R 1) A ) 22 R s b
Il AR Al S — 2 1R TR 5 o o

AHFFE A, R N K s A Rk

| 54 Ffr 10 B SRR M A FR SRy 42 B, N ER
B B M 2 T 6 MPEACHT 6
A HBER I Z R TR E0m T 8 AWK M ; b, 2
TR 52 1t ) ) Ao 2 G RO ZH B DA 1 AR AR 2 AR A
AR R ABN TR H ) R A R G HEAR
HZEAYR G EE T 8RR L, Mz
T NS 30 T R 7% o S R R e o A
WF5EIN il N TR SRR JZ RS & 145
BCAE L, A AAT LASGINAS [ A= 5 S AL 0, (R
HR IR ) B AR R i, SRR R 2 R T HA fE
P R R TR I R ARG E R (%7 ,2013)

ARWFFEIE A I, 2 Bk ST i 7 i M 3R
FE S A ) 22 R i K0 B T AR T 1 T 1 5y, 3
FHEIE A g Bt T AAOM B B 3 I, R A 52 K
SR N SIS 25 WA P N1 e BN /= B W s R = -3
T AE YRV Y h Z2 RV i) R A 23 [ 23 A1 A% Sy AT i
FR  (HAESZ 7K W 8 I E TR 145 m X,
NTARE HAYI R F & B 45 505 2 FE 146 B R
T8 SRR b, T 449 50 5 45 B0 0 A AR B /T
H RIS 35 e Hh , 7 150 ~ 165 m 5 Bl N N TR
M A AR RIS 22 S 0 2, B SRR A b & VK
JE T DR AR LS R TR R S A
3.2 mERKXIHEFEYREENENZMN

WAMR Z 855 AR, N TR RefE it
F KA M AR ) R (R 2L IR 5 ROk IR
F 5L B A BF 5T (Jiang et al, 1997 ; Wang et al,
2001) . 7ENEH A= K 5 B B9 L, %k ORI B 3 A
T S A [ g R T e ) R
N LR A7 Bl T b 3248 8% A= ) 1 19 3 4K ( Peng,
1995 ;Lu et al ,2007)

TR N LK M AR A 7% ) SR AR i e A
SRR Hhufmg 27. 4% , 1T 1R XOR AL T A2 4k |
AR (A 7% AN RIS 1 528 119 221 5 B Tl B A A
RES, HIEm T ENAERK AT, $3502 PikE
HAE IR 7 1 2 ) s 15 L IR (] F) 2 [] 0 A A% g
FE 7R A 1y e B VA AR 2 0 18 v T 3G 5 EAS [R]  =X
T AR A T 28 5 o TE/KHE A ™ EL Y
145 m Br, N TR A W)t L 3 AR O b s s
62% ;TMAE 165 ~ 175 m W4 B, T AN TR TF2
FEORTE B, P ARV 0 4B W i L A AR IR
Ml 27.7% o BB TS e Pk 8 A 75 47
YIRS AR A P i RIS IR R
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Vegetation Community Characteristics of Artificial and Natural Restorations
within the Water-Level-Fluctuation Zone of Xiangxi River

CHEN Shao-hua'?, CHEN Fang-qing'?, ZHANG Miao’, WANG Ya-jing’, WU Yang’, LIU Kun-hui’

(1. Hubei International Cooperation Research Center of Ecological Protection and
Management of the Three Gorges Region, Yichang 443002 ,P. R. China;
2. Engineering Research Center of the Ministry of Education for the Three Gorges Reservoir Region’s
Eco-environment, China Three Gorges University, Yichang 443002,P. R. China)

Abstract; The wide amplitude and reverse water-level-fluctuation resulting from the construction of the Three Gor-
ges Project have caused serious degradation of riparian vegetation and ecological function within the water-level-fluc-
tuation zone in the Three Gorges Reservoir Area. Effective vegetation restoration improves the ecological environ-
ment. Taking Xiangxi River as a case, this field investigation characterized the species composition, structure,
biodiversity and biomass of the artificial and natural plant communities to objectively evaluate the effect of different
restoration methods. The results provide scientific evidence to guide vegetation restoration and management in the
water-level-fluctuation zone of the Three Gorges Reservoir area. The vegetation demonstration project in the water-
level-fluctuation zone has been ongoing since 2009 in the middle section of Xiangxi River with an area of 14 hm’.
The natural plant community studied was 2 km from the demonstration project. In August 2014, six vegetation belts
were delineated in the two investigation sites along elevation gradients of 145 — 150, 150 — 155, 155 - 160, 160 —
165, 165 —170, 170 — 175 m and 20 plots (1 m X1 m) were randomly set in each vegetation belt. Vegetation spe-
cies, above ground biomass, height and cover of each plot were recorded and measured, and plant samples were se-
lected for determination of dry weight. Results show that: (1) A riparian plant community composed of annual and
perennial herbs developed in the water-level-fluctuation zone of both the artificial and natural restoration plots.
There were 48 annual and perennial herbs, and 6 shrubs in the artificial restoration plot. The importance value of
32 vegetation species was higher than 0.5% . A total of 42 annual and perennial herbs were observed in the natural
restoration plot, but there were no shrubs and the importance value of only 19 vegetation species was higher than
0.5% ; (2) The species biodiversity of the artificially restored community was slightly higher than that of the natu-
rally restored community. The species number, richness index, evenness index, dominance index and diversity in-
dex of the artificially restored community were higher by 41.5% , 34.0% , 7.1% , 1.5% and 15.1% , respective-
ly, than those in the naturally restored community. As vegetation belt elevation increased, species biodiversity in-
creased, then decreased in the naturally restored community and decreased, then increased in the artificially re-
stored community because shrubs were introduced on the upper section of the water-level fluctuation zone. Species
composition of the community also changed with elevation; (3) The biomass in both restorations increased with ele-
vation. However, the average total biomass of the artificially restored community was significantly higher (27.5% )
than that of the naturally restored community; 62.7% higher at 145m and 69.4% at 155m. In summary, introdu-
cing shrubs and seeding herbaceous plants in the artificial restoration accelerated the restoration process and promo-
ted the stability of riparian plant community on the water-level-fluctuation zone.

Key words: Xiangxi River; water-level-fluctuation zone; artificial restoration; natural restoration; species biodi-
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