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Abstract
Based on the species importance values of the plots surveyed in Louzishu quarry abandoned land,
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the vegetation was divided into different communities by bidirectional indicator species analysis.
The correlation between soil environmental factors and plant distribution was analyzed by ca-
nonical correspondence analysis (CCA). The results showed that soil cation exchange capacity and
soil organic matter were significantly correlated with herbaceous plant distribution. Through the
correlation analysis of soil environmental factors and plant community characteristic values, it
was found that the tree and shrub community coverage was significantly positively correlated
with soil available phosphorus content; herbaceous plant community richness was significantly
positively correlated with soil available potassium content, and evenness was significantly posi-
tively correlated with soil alkaline hydrolyzed nitrogen content. The Shannon index was signifi-
cantly positively correlated with soil available phosphorus content and organic matter content,
and Simpson index was significantly positively correlated with soil available phosphorus content.
The community coverage was significantly positively correlated with soil total phosphorus con-
tent and significantly negatively correlated with soil available potassium content. The average
height of the community was significantly negatively correlated with soil acidity. The results of
this study would provide scientific support for mine restoration.
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A #1300 24k, ZHOAAELIX, BTERARY AT, ATl XA
AN AR SIS B 1 EAIA[L] [2]. JEERAER RS X AL SR TT 1 D TR Z K TAR, Yikids
BV RS . DRGSR S . IEXCRZEFRIEVIE.. L, S XARIR, 0. #E
PRI, AMORETES XAESBE TR, SERHBBERAE. RIRERT X AESEBE
HAR ORI, Wy XAESBRE . SR TIERLEF#[3].

AT, EAX T XEEICRRZEONR S EAREE RS WA k. BRSNS
TR AT IAH SRR R O &4 2 018 [4] [5] [6]o —L80™ LR i BADT S e B 1 3L "2 R T e
WA R4 (4 Al LA R I [7]

ARSI P 38 P 75 92060 267 /KR A TR R M AR 2RO T A v ) - IR B S R R R AT BN,
AT ZHHIR R, NBUNRFSEHER 2 MR .

2. WEEXHER

WF 98 X IR T /KR A R FE A T AL T 5L X, @i KRG SUE, A FRIEA 11.6°C, S
T ik 43.5°C (1961 4F 6 F 10 H), HR Y £—26°C (1966 4 2 H 22 H); F V%K E 687 mm, #
KBF/KE 1322 mm (1954 4E), F/hEKE 277 mm (1975 4F); G PR 185 K.
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MBI, RIS AT f3 5 SR AR 45 & 0 INE AT . TIRER G R SR &

FCHER 16 4>, EFEARAL, ARMEERARE T BT AR E, &3k 40 M7 pER
/MRS mMx5m, FEMEAE D TR RN EARZ R EATS, THEARRIERE M BT S
B SR I HORE I X A PSS 1 omox 1 m /SRR BEAT S (8]

3.2. BIERE

PR E: FEACREER. GPS AR, oS, FFiCrt s WITE M ARR. KM, 2.
SR MBI, bR, SR 2 EERH H NI E .

THERE: ERBERMEX, XA ST RBERM A, KEZ RGH, WO E, 55
P 5 BT R RAE(0~10 cm AT 10~20 cm) LR S, 2 I E B R (DU . AR
AHUT. pH. TR, HEFOgE. 2%, B 2. R, HAEE. ), WE 14 A1
KA. LU BCR IS % A ECRABCTARE: ERCRMFREIT RENE ;. AR E
KA EAR IR A S, ERERNE R AERL - btk SMRAIEREL - KIECREE: Bl 2R B S
Ak SR IRAR - Lotk s NIRAR - KOt REE; SRR Sk pH ERAIREE U
DFETE; BT SR A — AT s

3.3. BIEHHT

(1) BFEHEDR

RSB 2071 2 22 7020 RV 9 TWINSPAN 73253, 22 7070 RIS DU B 46 K Ay
Ry, BIE=MO R AR R & TWINSPAN 402%; = 242354, TWINSPAN %
71 R w T — R VS B 70 20775 . TWINSPAN 2 7E AGARE 5 40 S5 AIRh 2 70 2R 1 R e — B
Rl FRETI, B EEEEAT CAIRA HEF, [FIRT 1R RIRE 7 AR 2R 28 —HEFHh, 2 5l TR 0 2580
P53 2K[9]

(2) BT S5EES MK R: CCAHF

BN LA BT A BN B 43T CAIRA BB = AR HIHT J7iE E 2 CAIRA FIZ Jol AL &k, &
— B A R G IR R AT R, VR AT SRR SRS R o Braak X — VAR T 2 0 %
BEEE 3 b, DA DX ) i T 87 5 P LR B 0BT o CCA ZESRI N RE . — AR EIR R — /MR
BeHR AR . ASE T DART A B RR B 7 BT, CCA 1T LAGE & Z AN IR 7 — ke 3 B AT 5 4 b S B AR 5
W R ERERIAEER T AREEH 2 5 BL T, CCA AT LU RE S HEFE, FhRHER KA BN TP &
NE—AEL, ATLEMME eI HIER. CCA A BB ZELE CARA RIS, RG]
(RE T AL PR AR B SRS R AR 2 &, L4677 U 2 Jn ki =13 [10] .

(3) M F SHEMBFE AR BPAIE R,

(4) HAt: BAEAPIL R, 5 5416 H Microsoft Excel2007 #:1T; AR/ #diF SPSS17.0 #
175 KH SURFERS.0 AT T35 8 /7 57 Joi 14 73 v
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Figure 1. TWINSPAN classification for tree and shrub
1. TR TWINSPAN 43> 245 R

Xof 2% TV ALK HAR A AT TWINSPAN K143 48 R A AT 4 44 -

| KA ——FFE bk 7%

AHEVR -5 55 BE 2R 34.29%, DLBAFIAKIERT, HEAE A 0.3655, FHAE-T- I B £ 4 0.2192,

[ JHE AR ——H it B

RFERTE RN XAt HAEVE P4 55 B4R 36.00%, L3RR 9K IER, BEEAE N 0.2371;
FRERD AR, = EME ) 0.1823.

1 RIS ——RIASEAERETR

TZHE T 15 L2008 34.00%, TR 3 Fh R30I %, B EE A 6955, KHIEF A R WISELE, K EE N 0.0502,

412 BEREHNOBESA

TR ) TWINSPAN 432845 5 L 2, 45451

| A —— T RS

R R6 L2008 34.29%, RIAFIOAEATE, HEME N 0.4263, FFEM K HE(E N 0.2576.

N=Fi-Ficar2

AR I EE 2008 36.00%, AR AFIFIFRAER N E TS, HEEME N 0.2996.

/N % —— 58 WA XS ) L

AP IREE 290N 34.00%, RHBMN/INE%, HE(EHN 0.8880, FREFNA R WAL, HEE
54 0.0136.

IV /NS —— T s VA

RS E L 10.00%, LAFCN/AINE %, EEEN 0.6893, FREFCAM ML, HEEEN
0.3107.
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Figure 2. TWINSPAN classification for herbaceous

[E 2. EEZAR TWINSPAN 93 44R

4.2, TR ERFSERSHHERXE
4.2.1. FHREAEVEHES TR ERFHXR

HH CCA 73 #fr 1 11 A>3 7 52 7K™ X TFEARLH AT A RIS 2R - CCA HER (KIRT P4 A
TREE TR EE BT 221 48.9%, DA MR AT BEE K TARK —HB 5 (AR5 B (ELRT 9 b (100 e 5 20
BAHR RBOH S, JURE TR - REEC R ETT /K 52.5% (4 1). AR CCA KIHTPIH, ALAEIR LT

b 2T KT X TR RE AR A 5 R IREAL IR T 2[R R &R

Table 1. Statistical results of CCA (tree and shrub)
F 1. CCA HEF Grit45 R(Fr#EAX)

He 7 %l
1 2 3 4
FROEE 0.541 0.438 0.348 0.193
PoFh - IREEAH M 0.973 0.984 0.972 0.927
RitH
MR 27.0 48.9 66.2 75.9
b - IR AR 29.0 52.5 71.2 81.6

T T R HAHI I 2. IR N T S HEFP AR SR B 3, PIHEFPfil 5 3R T AR SC I

ESRNTE P

Table 2. CCA soil environment factors and their codes
2 2. CCA HIEMERFRENRB

REE HEETF A HEETF

AN + R CEC T FH B A
TN + 3 A EC TR SR
TP + R PH +3 pH (H
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Table 3. The relative coefficients of the soil environmental factors with the compositor axis of CCA (tree and shrub)

& 3. HIRIMEFEF5 CCA HEFHEX R B (FTHENXK)

IR ¥ CCA1 CCA2
PH 0.3473 -0.4822
AN 0.1628 0.2162
AP 0.2552 -0.1499
AK 0.3887 0.2449
oM 0.2120 0.2701
TN 0.1578 0.1029
TP -0.0545 -0.2216
TK -0.2214 -0.1318
EC 0.4568 0.1481

CEC 0.0116 0.2293
ST -0.1004 -0.0166
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Figure 3. Double sequence plot of CCA for tree and shrub
[ 3. FFEAR CCA WFE

MR CCA HEFF R, Rb. AL THFF ERA I, REREHARHIRE SR, HNHE
e A o0, (AR EIF A . JFRARWISEEN TH P I T 7, S8R5 pH, IR a
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XENLe (AP S A T HE P B 2 7, X SR EE A SBEA pH Aok, S REaHUR. B
AR FASG . AR LT HEP B 107, XS8R0 IR S TR em mSa ok, 5
A pH SRS . HEFP BRI KBRS 5 AR RS ) LA DU AG I & T 33 DR 7 B2 b ey 57

4.22. BAEYHESTRFRETFHXR

HH CCA 73 #fr 1 11 > HIER 7 524 7K™ X EARER AT AR GO R o CCA HEF IR P ANk A R
B TR R BT 22 28.5%, DM AT BER K TARK — R RIS S o (ELRT A A R R S A
FAR A 2, LR TR0 - ABEOC R M7 21 51.1% (% 4).

Table 4. Statistical results of CCA (herbaceous)
3 4. CCA HIF T R(EX)

HEF 0
1 2 3 4
FEEE 0.694 0.597 0.356 0.292
YFh - FREEAE G 0.927 0.919 0.853 0.795
ZilE
MR 15.3 28.5 36.3 42.8
YFh - PR 27.5 51.1 65.1 76.7

TN F SHEF A R BULE 5, F—HriS HIER PR ARE, HIEAIRSSE
THEHAE G REE(r = 0.4140, P < 0.05), TIERHE FRMAESSE CHF MR RAEE( =
0.5052, P < 0.001).

Table 5. The relative coefficients of the soil environmental factors with the compositor axis of CCA (herbaceous)

F 5. HRIFRERE TS CCA HEF X R (EX)

AT CCA1 CCA2
PH -0.3083 -0.3335
AN -0.2066 0.3598
AP -0.2154 -0.3351
AK -0.1593 -0.1376
oM -0.1976 0.4140"
TN -0.1323 0.3714
TP 0.1458 -0.2102
TK -0.1943 -0.1757
EC -0.0714 0.2656

CEC 0.2390 0.5052"
ST -0.2595 0.1563

P <0.001; " P <0.05.

1 TWINSPAN i) 73 111 73 21 (1 25 49 SR RUAEHR 7 B _E BT S SR &, (e AT A A2 B ATH AR AT A
Hr B E A 4). B A THIP R A BJ7, SPeb SR AU SR B R B A
BB N . B AT HE B R, SMEER TR RIEABLE . B AT HR A BT, 5
B R T B E B B AR IV AT HEPEEA T, SR A SRS R N
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Figure 4. Double sequence plot of CCA for herbaceous
& 4. BEXR CCANFE

MR CCA HEF KA, BRATE . SR THEP I 7, KBRS HAS HEA PR, R
LR EA R, HHROA SRR FENRPSEAEA TH PR T, S8R5 pH, 1%
SRR AR A TR A T T7, R SRR RA R SRR pH AR, 5 REEE LR,
HL S R AR AR G ALHNRTR A O TP R B 05, R EBE LIRS T ims'8S5ax, 54
EBEAT pH SRR HEP B R AOYIRT JOEM . T RS ) LA U e 0 Je T SR DA B E b e Sk

A,

4.3. TREFER T SHEWMEBEFMEENEX KR

KM ZITCZ B RATHE T o ZRVETRECAEN L 328 SR AT ARG M. 030t 5E
o ZRVESRBUCE R . s8I IO SC R AL DU S EN BT IR T AR S R EL, IRt
FHZ TRl .

43.1. MERFEFEAEMHEFHEENHEXXER
TRREAM B SR BN FAH R R L 6, mikUl R A REVE S SR A 7 #E A — e g, #f
¥ 7 L AR B AR RS IE ARG, Ul W E G N 3 0 5 AT DA A AR o
Table 6. Interrelationships with plant community and soil environmental factors for tree and shrub
6. MEAEYEESTIRMEETFHEXXR

R miH r? wEE EVE Py
- C =3.365AP - 3.313
26 B
c — 0.443 r (C, AP)=0.697, P = 0.006

Ky "P<0.05 TP<0.01, HEHFEH 14.
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432. MERFEEFEMIFEHEENEXXER

ARV S TSR TR KRR NE 7, SRS Z SRS, SERES SRR T R—
EEE, H[EH R A A (P K R 0.356). BEVE R S A INE A & B R R E AR,
WIS S TR A S E 2 R IEAHDC, Shannon fa 405 IR A S EATA VLR & 2 BN EE EA
X, Simpson FEEN G HIEHABE S E R EIEAMC, HEGES HIESMSEENEFEIEMX, mE
TS B AR DS BRI S IR B 5 R R

Table 7. Interrelationships with plant community and soil environmental factors for herbaceous

"7 EAEMREESTRERTREIXR

NG i H r’ BEE [ 55 72
R = 2.364AK + 3.240

R FWE 0161 * r (R, AK) = 0.442, P = 0.027

e e omo s R (£, AN) 0,508, P = 0,01

H shannon  0.356 > r(H, A|I-3|) - ggé:l))p\rp(':zégﬁ)oyoté;?: 0.003
S simpson  0.219 * r (sS,A:P?ZSol.sAOPZTPllf 3?011

c ME 0312w r(C, TPC): - (:)3.'E‘:rs?e,e’s,TrP(5,2A‘1£)1§50_~‘1%51’4 =006
) . - ) H = ~2.550PH + 2.772

r (H, PH) =—0.469, P = 0.018

KVE*P < 0.05, **P<0.01, FET%N 25,

5. 51

AT TR SR S S . RIS & TR A IR A AR A B A k. +
BRI T S REE RALE AR RO R R TRREATE 225 5 B R R IEAR G, BRI
F O A S T AN TR A A R R AR R S R S R R R IEMG, B
SIS HIRI A R S R R IS, Shannon FRAS RS B LR S R 2R3 AR,
Simpson 5% T EE S E 2 B TR, HREES HIRep SRR RE LM, 1SS
BREBFEINIG: B TS R IR 582 TR
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