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Abstract: [Objective] The objective is to study the variation of community plants diversity in the process of
ecological rehabilitation of landslide slashed after earthquake and and make environmental interpretation.
[Method] Taking the soil and plant communities in Mt. Fenghuang landslide slash in Beichuan County as the
objects, the landslide slashes were divided into landslide area, transition area and non-landslide area. The
vegetation changes in the three areas were analyzed by CCA (canonical correspondence analysis)
method, and environmental interpretation was made with regard to the distribution of the plant community.

[Result] (1) From 2013 to 2019, the number of plant families, genera and species in landslide area and
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transition area increased by 4.00%—483.00%, and that in non-landslide area decreased by 2.00%—37.50%.
(2) The plant diversity in landslide area and transition area increased by 0.02%—483.33% while in non-landslide
area decreased by 2.00%—52.94%, and the evenness also decreased. (3) The sum of the eigenvalues of the first
two axes related to CCA ranking in arbor, shrub and grass layer accounted for 60%—80% of the total value,
indicating that the first two axes contained most of the ranking imformation. (4) Soil pH and aggregate
characteristics had a great impact on the vegetation distribution. [Conclusion] The diversity of plant
communities in landslide slash has been improved to some extent, and the environmental factors have crucial
influence on plant communities. [Ch, 2 fig. 5 tab. 33 ref.]
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BRIk S 3t At P AT A ) 0 AT A% R S R R 1 A S R 1R ARBIRSE LA 148 b1 B SRR = s
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1.1 HREXER

A5 XA T DU 25 P AL AR AL )T SE TG F iR B AR SERURLL (31°14'~32°14'N, 103°44'~104°42'E), J&
JE WA = X, BRI 15.6 °C, FEIFEKEN 1399 mm, FEEDE 69 H, fid
SRR T19%~76%. fRECE AL, R ISRA b, HHERAIEZONEE | dRE . B
PRAeAE, WS, OKSCERMER A, INIRA AR . AEBE REA W AR AR . HaRIE RS . I
HHEAZHR . LA S LB, A 2EARARIIFRZY 1.5%10° hm?, FHPRARAK 1.1x10° hm?, A TAHK 4.0x10° hm?,
AR TN 76%., EYEEHE (31°46'24"N, 104°25"24"E) A THESCEURURLL, 3 2 2 2 AR
“BE” B, FWEHIEMIE 44°, KL 1.08x10" m®, R RAGIRI B RIIG WA . W SR o 3l 1) 3%
R LBE. 2%, FBERMIEA, Al iR TG o RV 8 XL I 5 R 2 0 1 KU e
BRI BRI A K 1
1.2 #HitipE

BB WYX I X AR X . WX R 2008 4525 I A T b, AR I X o
PeX AR WP X A M sty , A EN S, RSB T e R B OBEIR ;. R X A2 b R R e 4
AN, FEBOR RO, AR R . 3 N XIAE RIS AT AR Cupressus funebris WM, B FEAH
P, HIAE TR AR B h R Tl 7 B, REHLIE LN 1, B XA 3 4 20 mx20 m Fe ARRE T (3t
94, BATEARE T NEBUEAREYERN 64 5mxS m A 3Lt 54 4) 124 1 mxI m
FARKET (G 108 ). 2013 4F 7 HF12019 4F 10 H, eI AR g4 (BDH) =3 em BT AR MAY)

x1 HHEXER
Table 1 General condition of the sample plots
B MEHR/m /() /() /U
TIX 735~762  32~38  AtfPY24~30 201 1GERUEMY Y, ITE2 mx4 mRRATIEAANRIBE Robinia pseudoacacia%i s
ST E X 723~757  32~38  dvMWPE21~27  FARWKEE, IWIRERE, EBONHER G
KX 732~764  30~38  AufWPE22~29  MAIARUKIEAR, HEBRERR, ABMIE90%LL
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P . B bR BORIR, FEAR LRI IR 4 . AREGENEL . PR R, TR A EE
BAS X ZRE AR R, SRAE L ERES I, RbRRmE Y, HEHHERE 20 cmx20 cmx10 em )5
R, WEEEE, FFRTE, BIBRERIR . OhA S22 BAE o 3 A T A I e A AR bk 3 A
T
1.3 #ELE

R XK OB SR RBON, BOEB SHEES N . AR EEHCHAERE T pH. F20484n XA
RAKSE bR ) H B 5 Yy Fp B B JE AT CCA HEFF 00T, 45 FF M B8R 855 I T 15 B an 3¢ 2. R HH SPSS
20.0 XPHCHE AT LR 2R 25 0 A IR b A T iR/ i 3 25 559 (LSD) K, SR HH Origin 9.5 22181, >k Canoco
4.5 HATHET 23t B HE T B R 2

&2 BTG IRIMEEFER

Table 2 Soil environmental factors in landslide site

Ay X 35§, AL (g kg ™) 25 N(g kg™ Wi(g- kg EBiIN(gkg") pH A A/ (mg- kg ")
X 28.212b 0.884d 0.314 de 0.232 cd 8.197 a 52.232b
2013 HIEX 40.752 b 1.728 ¢ 0.235¢ 0.331b 8.147 a 119.577 b
FRIGIE X 45813 b 1919 ¢ 0.352d 0.430 a 8.033a 118.408 b
T3 IX 38.936 b 2913 b 0.566 ¢ 0.202d 8.043 a 129.531 b
2019  HEX 33.572b 2.333 be 0.689 b 0.202d 7.977a 138.130 b
ARIFHEIX 97.188 a 4382a 0914 a 0.267 ¢ 7.953 a 350.595 a
Eh Kk R HR/ AFPERIRIR AR PER R R R EHZIEIIN IRERPEA R AR
. (mg-kg™") (mg-kg™") Bapi A0 I HERL ST AR /mm L] B 42 /mm
T3 0.496 ¢ 166.695 b 2278a 2.665a 1.456 d 0.849 ¢
2013 X 0.693 ¢ 126.246 be 2.225ab 2.626a 1.570 ¢ 0.803 ¢
ARIFHEIX 3.288b 238.029 a 2.209 ab 2.519b 1.624 ¢ 0.974d
WP IX 0.920 ¢ 137.305 be 1.981 ¢ 2.488b 1.961b 1.291¢
2019 idVEX 1.450 ¢ 108.980 ¢ 2.142b 2.496 b 1.972b 1.397b
HRIGIE X 456la 151.193 be 1971 ¢ 2.3%¢ 2.092 a 1571 a
iy Kk KA-PER R R TRESME A SR A [ZiEZENT 7N ANFRE ARE
g A PR EA/mm PR R /mm /% ES
WX 3.764 d 1.764 ¢ 16.297 a 21853 a
2013 X 4.127 cd 1.433d 12.718 b 17.138 b
FRIGHE X 4458 ¢ 1.958d 8.823 ¢ 12.803 ¢
THEIX 5.659b 3.390 ¢ 13.101 b 14.680 ¢
2019 PEX 5.969 ab 3.831b 11.291b 14.032 ¢
FIFIE X 6.262 a 4404 a 9.016 ¢ 10.350d

VLA . [RIING “ERE R R AN IR b ] 25 57 5k 25(P<<0.05)

2 HREHAAHM

2.1 BT BRI AR TN

2013 AEAR WA AT b, W X SLC SRR MEY) 7R 39 )8 41 Fh, i IEIX 25 BL 458 50 Fr, REHEIX
37 8L 69 J& 77 By 2019 AFAEGE P A b, WX I SRR Y 41 R 77 )8 92 A, X 49 B} 78 Jm
90 i, ARIEPLIX 56 B 86 J& 96 i,

W 3 FrzR: 2013—2019 4%, W3 DRI I X B TR AR . FEAFN S AR 2 AE Y 0 B E B 344 14,
R XTAR)Z R EF BRI R A)Z 8 . FECR Bz, BEARZBHE MO BA 2 R ECR A s hn .
22 BWITHAREYHNEEZETK

W 4 . 2013—2019 4F, Wb 3 A XIRARHETA | FEAF AN Y EZE LR A
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Table 3 Changes in species composition of plant communities in landslide sites
) B J& il
H#Z X3,
20134F 20194F 20134F 20194F 20134F 20194F

I X 0 5 0 6 0 6

AR S X 4 7 4 7 4 7
R X 8 5 9 6 9 6
X 6 21 6 31 6 35

HEARZ i PEX 7 27 8 33 8 35
FHIX 16 28 20 37 23 42
X 18 23 32 47 34 55

N PEX 25 26 39 42 45 48
R X 28 31 46 44 50 49

[ FeAJE 2013 AW X . 2019 415 3 DAL 8 D8 SE 205 1 A4 IR, RIS oA,
ARJZMCAL BE AT 1 A1 I 2013 AFAYFIBEALIN T P RIZ5 Bk Hydrangea davidii, AR IX MFAARAL
R AT Myrsine africana, {HAAA 1) ZAH A Ur 3 n o w0 A 2 W I XA P X 5P REED Arthraxon
prionodes W) B ZAEYYA T NI, 400223 Carex duriuscula subsp. stenophylloides £ 3 A~ X 38 Y5 A ff v B
AHY, AN, 3 X HE ALY 3Rl Asteraceae FIRAFR} Poaceae FE 4 i (5 LI #RA B F I

F4 BWITHABREYVEERE
Table 4 The important values of the dominant plants in landslide sites

FEHE)Z 20134F 20194F 20134F 20194F 20134F 20194F
Yfh EEE YR EEE W EEE Wk EIMH L7/ N ] Wk EEHE
IR 0.4848 MR 0.4246 Ik 02695 HHK 0.6458 AR 0.649 5
i N IEZN 02298 R 03142 MK 02040 HER 0.1132 LA 0.094 6
MRE 0.1587 MM 01984 HH 0.1889 7tk 0.1047 Hiit 0.0722
TR 03822 PUREZEEK 02364 MR 03496 VRSB 02185 #IAK 0.1602 %fF 0.182 1
— H3 02307 HiR 0.1757 #ILHk 01839 R 01117 HiF 0.1576 AR 0.164 8
e ) 0.140 0 KB 0.1245 f@HML  0.1488 S 0.1068 MR 01111 #ILEHX 00762
01291 HF 0.0607 4R 0.0992 it 0.0774 UIRFEEL  0.0960 M 0.0713
NERL 02223 FMARE 01589 FAOULH 02829 AIMERD 01893 & 02611 ZHHZER 03126
PR 01640 HMER 01025 B 01091 FHIEE 01227 ERIE 0.0873 il 0.105 6
FAR RER 00880 FTBEBIAEIE 00940 THIE 00543 FTHEBIELE 00758 HLETAKIE 00563 BEF 0.055 7
THE 00619 #KIE 0.0545 X 00528 ZiB= 0.0510 H¥ 0.0517 ATWWIIEL 0.039 5
wH 0.0600 3 0.0524 %% 0.0469 HEF 00507 X 0.0503 &KL 0.0372

UiH . D FCoriaria nepalensis; B Toxicodendron vernicifluum;

2.3 YT AE AR S IR T LS
A TR 2013—2019 4F, KX T AJZ Shannon-Wiener 22 #1438 £ /N (IR 52.12%),
A X 38k 25 A 9% 2 8 i, b B8 R /D B R R T S X AR R (12.92%), KRS 2 I X EARJZ

Wi 5 Buddleja lindleyana; /N¥E% Erigeron canadensis; YT %L
Bidens pilosa; T W :Senecio scandens; F3iElsholtzia ciliata; FBRA Choerospondias axillaris; YWH:Ficus tikoua; Kk
Pyracantha fortuneana; FJRiHitEAEAnemone hupehensis; V¥IK4iEPaederia foetida; [A35Imperata cylindrica; %€ )Lk Leptopus
chinensis; il {iRubus coreanus; W Broussonetia papyrifera; TtiibAnemone vitifolia; L Artemisia argyi; W45
Chrysanthemum indicum; WA Pterocarya stenoptera; YPR¥#%Rosa helenae; S H|Berberis julianae; i Geranium
wilfordii; BE3¢Saccharun arundinaceum; FEARAlnus cremastogyne; FHiToona sinensis; H1Selaginella tamariscina; FLI¥
JKAEPilea sinofasciata; ¥L:ATEucommia ulmoides; it Ulmus pumila
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Figure 1 Plant community diversity index on landslide sites

(68.20%). BRAMBEIX T AJZ Simpson IEHEEFEECA Frisl N (BN 52.94%) Fb, HoAth 25 X Il 45 i 6% 25 34
AR, HrpiE e NSRRI X HEARR (2.34%), ORI XA (16.46%). Pielou $44) FEHs
BERIA 3 A4 XA 2 AW 3 X TR AR Z A szl v A 33 DX AR J2 Dl S e /)N (4.86%), A 1 B¢
XTRAJZ IR K (41.28%); HAARIONIE N, S 0R 5N A I X T AR )Z (0.02%), KB Rt P X
FAJE (16.10%). F & FEFRECR A AR I X ITAJZ (33.33%) FIRIAJZE (Ul 2.00%) A BT T RE, Hpk
PR, o P IX A Z RN, N 6.67%, WEHIXFHEAZHIER K, ik 483.33%.

24 BEITHEY SHER CCA HiF

TeARE . WEARZ A ZE CCA HEFF AT 2 flli REUTTHkF 5318 77.90% . 74.40 1 66.30%, FFE(A
Z N5y G B AEAE Y 77.85% . 65.54% K1 54.64%, 108 T HEF A IG5 8, R nT LLR FH AT 2 %
FIEE R AT A RIS SR F 22 A6 R . Wk 5 R : ToARZH, 5 CCA 5 1 i fF 7tk B 3% 1E
FHOE (P<<0.01) 3¢ F A RBE A 72 MR AR B IR A (PAD) MR 2 ATRL 2280 (ELT), 2 3F IEAHE (P<
0.01) (/2 pH FUKE MBI RAR L 4E5L (D2), 0 3 A E (P<0.01) B2 50 (AP); 5 CCA 4 2 il
2R EMAC (P<0.05) K228 (TK), #EAZ T, 5 CCAS 1 W B EAIC (P<<0.01) B2 pH.
D2 F1 ELT, 3 I1EAE (P<0.05) B2 X T PERT SRR/ 4E 4k (D1) 1 PAD, 52 TAAHOC (P<<0.05) B2
AP R AR Y B i AR (MWD1) . KPR ACE 2 U 542 (GMD1) . /KA PE R 34 i
% (MWD2), 7K Fa b A B AR JUA] 42 (GMD2). 2% (TN) DL K 4% (TP), BAZEH, 5 CCA
1 BHAAAER 0 25 IEAHOC (P<<0.01) B BREEA 2 pH. D2 Fl ELT, & IFEA (P<0.05) )& D1, 2K
A 6 (P<0.05) 1Y JE MWDI1. GMDI1 #1 GMD2, £ & 3 i/ 3¢ (P<<0.05) B9 & MWD2, TN #l
TP, 5 CCA % 2 HlifF7E M B 3 IEAH S S IR 72 TK R (AK).

I 2A WAL FEAK . VERE AR Schima wallichii . K5 M % K Pistacia chinensis F) A 35 24 A0,
AAE 2013 AF R XA 434 o X ST AR A AL R SRR B 2R E 5 BRI 0 BN A 2013 4F:
SVEX A A, R B, X 3 pH FUK AR R AR08 4R 500 AR A6 B8 R R AR Eviobotrya
Jjaponica FVERTY Ginkgo biloba ¥E 2§ FT.0BGE , X HIEIREE IR F RO ZOR B, MBI 2B ATAT: #2R . MR
FAAA A S5 A5 EARRL, XA LIS AT 280 A B SR A v s B SRS RN S REB B O, X H 8RR EE R 1
B EERILAG, WA X pH AT SR AR IR e B0 2k T 5 . th &1 2C mT . R KAE . S52k48
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Table 5 Correlation coefficients of each CCA ranking axis and environmental factors

TEpEE HOEREh pH MWD1 GMDI D1 MWD2 GMD2 D2
) ek 0.768 5* -0.390 5 -0.361 1 0.301 5 —0.4379 ~0.491 2 0.757 7*
K Z
2% —0.447 6 0.669 1 0.6613 ~0.546 0 0.6197 0.5895 03925
. e 0.961 1%* ~0.874 4* ~0.866 0* 0.793 3* -0.822 7* —0.861 3* 0.960 6%*
WARZ
vkl 0.088 9 0.134 5 0.123 2 ~0.057 4 0.1239 0.072 4 0.162 2
A1
e S5 1% 0.967 1%+ —0.950 1%** ~0.946 8** 0.814 5% ~0.874 5% —0.905 1%** 0.953 6%+
v NS
a2t -0.172 9 -0.242 1 -0.258 7 0.2395 ~0.274 0 -0.204 2 -0.144 6
HBZE  HE PAD ELT soC N TP TK AN
Eati 0.900 5** 0.925 5** —0.556 9 —0.491 4 -0.5159 —-0.271 4 —0.504 7
PARE L,
2% 0.3809 ~0.0487 ~0.305 8 02127 0.4562 ~0.816 1* -0.128 0
— gkl 0.769 0* 0.898 0** —0.540 6 ~0.799 5% —0.797 9% 0.0313 —0.6412
Fa
w2 0.495 4 0.3195 ~0.684 7 ~0.254 2 ~0.0357 —0.665 8 -0.5147
s Eati 0.728 5 0.913 3** -0.576 8 —0.874 5% —0.8515* 0.1834 —0.733 7*
HARZ
2% ~0.648 0 03825 0.269 6 —0.026 1 —0.181 6 0.896 8** 0.103 0
MR HEFH AP AK FREAE 4 E/% STk %
ek —0.886 8** ~0.660 9 51.97 52.00
TR Z
2% -0.3177 —0.426 2 25.88 77.90
— ERt —0.708 4 -0.095 3 43.77 43.80
A2
Evkiil -0.696 3 —0.495 9 30.67 74.40
. 2514 -0.590 9 0.2415 40.15 40.20
Fa
2% 0.650 6 0.909 1** 26.09 66.30

V. pH. TIERBIE ; MWDIL. X TR RACEY B 4% GMDI. K TP AR UM B2 s D1 KR R e
4% MWD2. JKERMERIRIAT Y B A ;. GMD2. KA MBI IAE- ¥ U B4R D2. KERMERI R SIE4E%; PAD. A
RIRBRAR; ELT: ARaERRRE; SOC. HIEALE; TN, HH4R; TP, HE4w; TK. HE4M; AN, HIEmHM
H; AP, RHEHELE; AK. RHEHAE . +FR B EAIDC(0.01<P<0.10), **FRM i E I (P<0.01)

RGBT -S4 F A R O BERE s B T AR MO0 S A I Bnt KU R . e
SR RAIE O T AR T U B8 . Tkt PR IOMIAE, 20k S A A X S0 3 R
FORWTG
3 3t
31 EULE Y BEN SR

LSRR TR B0 K 1 RL Y B 1 S TR, S T RV IR P ARSI, 2013—
2019 4F, MR 3 AN KIRTRASR | WA R R BB AR, 0RARE S 4R RS R
W, LI RE VA 5K 1 R ARRRIR A RHG S RO AT FTAE L1 S R 7] X 32
AR, IR EE 225, BARRUNE R SRR AR R A RO &, AR A
IR TR} Fabaceae M) . 3K 240 XL F MMV 1 AL OB SE 45 A — 8. W%
RESRI KR O DX LIk O 48 s BAPL A, T R DR M3 Bt 2 ANk 2 427 10 7 A 32
S, (HICFRTRAEAE LIt BRI IS | s bR A LA A ST A KO AR . R IX
TRA R RHR BRI, TR OL SRR A (0 K 8 T I OIS FEOBK T H AR s
B, GBI AR SRS BB A, TR AR ik BRI TT, REVE
IR RV 22 AT R R I
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&= T Ui - T ——— LU h40. =ZLNEHIA]; hal. B3 h42. RAKE; ha3. /R had. S B3
) MWDI SE= A 7 LRI h45. % B h46. % J5; ha7. BEOKTE; has. BF 528 hao. 1725
w2 habiRea e BLT h50. BEH; hS1.ORURL h52, 952 hS3. {5 55 s R s2. S5,
h29 - gpso s3. b ¥&; s4. I EL s5. % )L 3k; s6. ?E?EHJ@; s7. MR s8. FAK;
PAD $9. BRAT; s10. SRR TR s11. ¥kg; s12. ZHEH; s13. THR S EK;
s14. M5 s15. Kl s16. ACHE; t1. FIRE; 2. B8 3. BEfi 2L, . Wi,
t5. FHR; t6. FEA; t7. 4K, t8. PRI ATAT; 9. MLAL; c10. ALAF; c11. 4RA;
h o t12, BEER; 113, MR t14. B 115, MAR; t16. JEHE; t17. B
15 1.5
1

pH. H M E; MWDIL. KT H BAFHEREAS; GMD1. KT B B4R FF 1)L EH R,
D1. KT F R AR T 4E 8, MWD2. /K etk B B4R 71 i B B4R GMD2. /K Ea i I AR T 18 J U B AR
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