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WE: [ B8y ] BRARCRA AR LG TELRH5, B8 EFERE RS R, HFRLRF T HEET AR
SeYh 5 R B8R A A Populus canadensis AT AR T ML FF 18] LB R BE B AL TR0, TAHSHERIBAIHRRE S Ky
R, ARGAEREASHE, [FF] AREE —ERGERBPA T KA AR F, RRAEA M EELE
20 MHEHL, AR TT4E)E RE A EMBEFHOH AR, B F ZEik A 4HE, B4 24, Spearman A0 X &
# . M. Godron A8 M5 &, YLECR B EMAE50 (FRAL . #I8F. B Fab. TR) 3 HE R e A THAR TS F
B RBEABEAERGYn, [BR] FREABEM T ERERLE ZZOAKRE MR AL, 20, fa8t. R
FHE, LPAHL, BEAARGRERHRT 1, BRARBEAEXRK,; BRBEBRL ZIAKIVMRR AR, E# . 5
B AR, FAE, ARG AR T 1, BARABEMA AR, A RBESAT R A, BIHGHEEERH
FE. RARRF AR EAR T ALY, AL, AR E TR AT EARRYBEE A ¥R, M. Godron BBE MM R 5SHE
A FEAL B BRI RABE, ARG MBI, P A, BEAEERAE RAREUT, [ &% ] BT,
FAL. B0 B AR R R IRIRE LA, TIRBEHLEEE LA ZHBIE YA TH T DB LR TR, B
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Effects of forest management of the Populus canadensis plantations on the
interspecific association of the under canopy planting in expressway areas

WU Qian', FU Hong', HAO Jianfeng®, QI Jingiu®

(1. College of Architecture and Environment, Sichuan University, Chengdu 610207, Sichuan, China; 2. College of
Forestry, Sichuan Agricultural University, Chengdu 611130, Sichuan, China)

Abstract: [Objective] Expressway forest, as an important part of modern forestry, is undergoing common
problems such as vulnerability and sensitivity. Therefore, this study, with an investigation into the effects of
different forest management measures on the interspecific association of the under canopy planting and
community stability, is aimed to put forward appropriate stand rearing measures for the Populus canadensis
plantation in Chengdu ring expressway area so as to improve its overall ecological benefits. [Method] First,
taking the P. canadensis plantation in the first expressway area of Chengdu as the research object, a total of 20
plots were set up by typical sampling method. Then, with the empployment of the variance ratio method (Vy), 1
test, connection coefficient (4¢), Spearman rank correlation coefficient and M. Godron stability were measured
before a comparative analysis was conducted of the effects of under canopy planting (UP), plow tillage (PT),

swamping (SW), abandoned cultivation (AC) and control group (the sample land without any business activities
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after afforestation as a control group, CG) on interspecific association and community stability. [Result] The
Vg values of dominant herb species displayed a trend of UP>SW>PT>CG> AC under different management
measures, and the Vi (> 1) values in UP and SW plots demonstrated positive correlation whereas the Vy values
of dominant shrub species showed a trend of PT>SW>CG>UP> AC and only the V' (<1) values in AC
plots showed a negative correlation; Interspecific association analysis showed that the number of species of
dominant species in shrub and herb layer with positive correlation displayed an opposite trend from that of those
with negative correlation with managing methods PT and SW and the managing methods of UP and CG mainly
affected dominant herb species; The stability analysis of M. Godron showed a relatively weak overall stability
of the communities in the five forestry measures plots which were all in the primary stage of succession, with
the UP and SW communities having the highest overall stability. [Conclusion] The interspecific association
strength of the dominant shrub species is better in UP and SW which can help promote community succession
and the overall stability of the under canopy planting community. [Ch, 5 fig. 5 tab. 29 ref.]

Key words: management measures; Populus canadensis plantation; dominant species; interspecific association;

community stability
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b BETE S AR AR DA SRR R MRS RIS AR MR BT A N S B DAy L B R E SRS
REJT ISR AT, XTREVR S5 1 D) e 2R 8 R G RRR O AT 2R /m E RS, BRTRE SR oY =2 M
TrHERCRETE ST S R0 BEIE O Y SR AR AR R TR B SR, XS [R)E AR it
A RN ] IR 53 0 R AT R

A 2020 F P E S A O A 16.1 km, (EHEFE 1AL, £ R A B BRG]
R —Sp AR 2450 . ZUIReR 2 A IRARZAN S, TR SCHE . A IR 0 S AR 45
AR ARG 55 P U, IR A 2R, B HAE R RS AR AT, BRI XS
A SRR T, B MR ARSI

M AR R IR AR R G DI RRES AT, E R R . BRI SN AR S T . ST b A
AN & 67 W aata ot w3 AL /N i1§ =20 s (0 = 7152 o SO 7 PN =3 | < S Y /NI A B N =59 0
A B AR URR BTSRRI B FEBEFRARCY, BRI, IR B SRR T R A
(] SCHX B 2 E Lo I Populus canadensis BA FWE A= | T 308 S1E N 158 R 520, BUAFAESS
PR — | EMOHE . BEERCE 2R, T, ARG AN [RE AR E T SO As AN T AR T A
Yy a] K RETE 7= A B INTE RS AT IIF S, s N AR AR Pk 2 A T B el AR AR 22 R A 5 4 v 43t
S

1 BrRMX 5 7%

1.1 HAREER

FRHB S — LI 5 T G4202 (30°72'~30°78'N, 103°93'~104°11'E) fof T-PU)I| i #B i, 44K 84.96 km, F
BIm Ao 500 mo iz X @ W IR IE AR, AR, RS BER, AR 16 C, A
SRR BN 896.8 mm, HIEARIK, FE P AL RIAE £ o MRHB ISR 2 g N TR AR ) T R AR HL G

kg DRHC R A M HLIE WV RE D, VR A SN T MR, B e i E h EE A, A
RGN TART 2009 AEEH G —E i, WIS B b BRSSO, M EEZER/N, ToAR
JZ LAz o £, 8553 W Machilus nanmu., J\ 8 ¥ Alangium chinense 55 ; WK 2 £ 5y K2
Cinnamomum japonicum . ¥h W Celtis sinensis. ¥4 W Broussonetia papyrifera 55 ; B K )2 3 5 N 44 ¥
Humulus scandens . WISk Aspidistra elatior . >R K¥E Oplismenus undulatifolius 25 .
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1.2 HHigESEAE

F 2020 4% 7 A Ha) x]RS G4202 BRI T AT B AT, A DXL M AR AR, MR, B
W, WEER/NT 42, SHEITEEP W ERO %, SRATTMAIREb I, SEPOMRAEE ST . M2
Fw . BARERMMMg N T AR, 5 FOE A7 % . FPdE (UP). BIBF (PT). HI%E (SW).
BF (AC). MR (CG, RAHALMAEESRIHEM), BN 20 mx30 m, 320 MFEH, SR
12 000 m?, 0 HARSERE | BRI . SRS DL A (DBH), £ FEHIEAE DL AN 1. X
F=3 em IR ARZ A MRIE M4 . Mfe . W, diRSEER DB ALIRE 5 mxS
m [ 6 MEARFETTF 1 mx1 m 1Y 12 ADNFEARE T HATIRA, FEARZAEH N <3 om), HEA
B gt R . L MREL. R (55 SRR AR

1 HHERER

Table 1  Basic situation of the plot

Feh MOy EL/ HHK

i EF B SAAT ‘f::-" AT I/JX: Navy
e (H- hin?) AREATEE PR /m PRI E/em HEit - en
P REHL . ZEMOE R TR RA . Ml &2 548
. B, MR B S AR i . AT SY X F 2018 4F
1~4 537.50 0.69  16.49+0.43b 23.79+0.70 b 3 s LI 2B Aspidistra elatior, TSFVEE
30 Bfk-m™?
BB RE b . A BE AL S e FLAH A S8 25 WY A A BRE
5~8 537.50 0.80  16.84+0.39b 28.1120.92a  Ei#k 2, LAGE RIS, ERENRLEERIERAE
Mz, FAZE 12~15cm
FREPCE L T A TR B8 B A AT AR
9~12 516.67 070  12.97+0.43c 19.42+1.08¢c W o, ZAEHFENE EPTE 5—6 A) #1T, HEIERM
WENFE R AL 5 em
— FERRREH . O T RO &8 B L MR PR AT AR BRE M
17~20 562.50 071  1827+0.14a 24.80£0.50b XM XSHMEHL. EMITIESE R K AALMEES ShmHE

UEAH « TR S7R) 3R Mo it [B) B 25 57 B 35 (P << 0.05).

1.3 fERITE

FRPE R SRR B ZHE ()P, 522 R (V)P il sl 250 (40)P DL K Spearman Fift [8] Bk AH ¢ 2
B RN RV E A S i N TR T A SRR B OGRS I BE . et e WA A E S & —
JUEIEAR I, 328 F 7 22 R PORK I AP RLEAOCEYE . Rgeita () R sy Fpla) Cleam 55 . TR
RAEES MR, BIIL o B Yates 193 ZEPERC TE A ARG 30 oot SCHRIE L, A Ac. Spearman FRAHIC F
BRI R SRR SS FERE , A M [1, 1], Ac B | R FpRIERRES MR, A BdEn-1, FR
Yy Ffr ] GRS 8R , Ac R 0 FoRPFPIR]5E M7 . Spearman Oy [—1, 1], TEAEFRRAIEADE, FEN N
ARG, 0 FRRYIFPRIBA OCHE, HAHMEE | /R IERRES MR, BB —1 W RR IR as s . R RS
TGP B S ) M. Godron BT R 8 HEE X #E I 09 ARE YEHET T 04T
14 HESEITSHH

K H Excel X 8 EAH S50 JEAT BRI, FH R 412 8K1EXT Vi x*. Ac. Spearman FiAHIE R %L
L3845 M. Gordon Fa e A T AT AN &

2 HERE M

2.1 AREEWETE TGN IHRATED O FHERK

ANTFE AR T i N TR A T B FAEY 209 Fh, SRJE 85 B 158 J& . AT #EARM I
30 8} 36 J@ 47 F, LIFEEl Lauraceae. K (B} Euphorbiaceae. % 7k F} Rosaceae 554 £ ; AT EAIHY)
156 Fh, KBET 52 FF 117 )8, LI3GF Asteraceae, FJFRF} Urticaceae, TR} Polygonaceae i N £, A
A B AR it T A R EON KB IMK U R B . AR . H0E . XS RR L SRR, BIBREEH R R R Z,
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BEAIRS IR 22 5 5/ s REAR YR RIRE B ARG T fe 22, Bl BHBF . STF SO B E ) 8 25 5 5
FAZYFRE R BRIV 2 TREARIR, RS FeE ARG N R S TR, T R
W] 2SRRI w2 B RHE B AR E M T 22 7498 35 (P> 0.05), (HEFAZYI R 4 (H
MORENIMEIC R BIRE . RIHE . FAEL, XEIE . F8F, THEARZ WA ECR S EEREIE R LA, HALE MG
IIE 2 (1.

45
40

Al

Al B I3 X4
SN
O®FAR  D#ARR B REARE ®ERE B RN o R
AR T BRI [F) — Fa bR A AN [ AR it (] 22 57 2.3 (P<<0.05)
B 1 REERGHEE AT AR T A 9 FF 4L %,
Figure 1 Species composition with the under canopy planting in P. canadensis plantation under different management measures
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HE L OXTHR L FMEAEHLI W TE Y0053 5 Looses AEN , SARSCHRME S AN W3 G FEBHEhREAR
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Table 2 Importance value and relative frequency of dominant herbaceous species in P. canadensis plantation under different management measures

FAA
haes Pyl i B FIHE FHF xR
FEAE ARXIUE B AR R AR SR AR S AEXAE
H1 WWKIEE Aspidistra elatior 036 021 0.10  0.07
H2 SRKHE Oplismenus undulatifolius 0.11 0.10 0.05  0.06 0.14 017 0.09  0.10

H3 &SR Alternanthera philoxeroides  0.06  0.08 0.04  0.04

H4 B H Setaria plicata 0.04 0.0l 0.03  0.04

H5 KRR Setaria viridis 0.03  0.01 0.03  0.03 0.03  0.03

H6  JE%% Solanum nigrum 0.03 0.02 0.05 0.03 0.06 0.05 0.04 0.04 0.05 0.03
H7 584§ Cayratia japonica 0.02  0.04 0.11  0.10 0.06  0.05
HS THEH Reineckia carnea 0.02 0.02

H9 ¥ JKAE Pilea notata 0.02 0.03 0.02 0.03 0.04 0.02

H10 ¥ Lysimachia christiniae 0.02 0.02

H11 UMREAES Preris vittata 0.02 0.0l 0.02  0.04
H12 X Artemisia argyi 0.01 0.02

H13 5 Humulus scandens 0.15 0.08 0.06 0.08 0.18 0.21 0.27 0.32
H14 T4 F Leptochloa chinensis 0.05 0.03

H15 U%F Duchesnea indica 0.05 0.05

H16 %40 Trifolium repens 0.04 0.03

H17 TR Oxalis corniculata 0.03 0.04

H18 EF#ed Avena fatua 0.03 0.02

H19 FTARIH Polygonum perfoliatum 0.03 0.02 0.10 0.14

H20 JUEAE Heteropappus hispidus 0.02 0.03

H21 ZFIE Achyranthes bidentata 0.03 0.06

H22 & Crassocephalum crepidioides 0.09 0.06

H23 +4-WE Achyranthes aspera 0.04 0.04

H24 4£3% Aster tataricus 0.07 0.04

H25 TFlE Phytolacca acinosa 0.03 0.04

H26 HEBEEL Sambucus chinensis 0.03 0.03 0.07 0.07 0.04 0.05
H27 R Iris tectorum 007 0.6

H28 ¥ FK Boehmeria clidemioides 0.04 0.04

H29 MK Sedum emarginatum 0.01 0.03

H30 YEFHE Bidens pilosa 0.03  0.03 0.02  0.03
H31 Y3 Erigeron acer 0.01 0.02

H32 B Capsicum annuum 0.03 0.05
H33 RUEBR Pteris cretica 0.01 0.03
H34 ZE/KE Pouzolzia zeylanica 0.02 0.02
H35 83 Acalypha australis 0.03 0.02
H36 ZEFAE Ipomoea nil 0.03  0.02

S R/ IMEL, B SBR T 18] 5 A LA o BE A DL AR AR A [R] 5 AR A Hh TE A DG A X4
ZEFEAR, XEWITEX RAZEGEAL; AR EMRREE T AR AAAEBRAR UL, (ERlox ] 1E 5k
KMEAAAAE R F 2250, BIANFR AR A AR AR Dy TORSE, fEFERF R T O IEARSC . FEfe
Mo PP RE RSB IE A SR B b, SOAHSCRI T B i %, SRWIHRE R R AR SE 5 EE R R

Foft ] 5 45 25 KOM1 Spearman Bk AH 5¢ 28 KA LG o7 K 36 B SR,k mT AR D 2 A 38 09 A 0D 2
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Table 3 Importance value and relative frequency of dominant shrub species in P. canadensis plantation under different management measures

EAH

7o Yifih il Tk HIE B X

WL X S AXTSEE R AN S M EEE AR
S1  #9W Broussonetia papyrifera 0.32 0.31 0.23 0.20 0.34 0.25 0.10 0.12 0.25 0.30
S2  RMH:Cinnamomum japonicum 0.19 0.25 0.01 0.01 0.20 0.21 0.23 0.17 0.09 0.11
S3  AfEikSenna corymbosa 0.11 0.04 0.02 0.04
sS4 N\fAWAlangium chinense 0.09 0.07 0.02 0.01 0.01 0.02 0.27 0.17 0.04 0.06
S5  ZFMorus alba 0.08 0.09 0.13 0.13 0.02 0.03 0.04 0.08 0.01 0.02
S6 Mg Populus canadensis 0.04 0.03 0.11 0.15 0.01 0.02
S7  ¥MNCeltis sinensis 0.03 0.05 0.05 0.06 0.09 0.16 0.04 0.05
S8 MRMEPaederia scandens 0.02  0.03 0.04  0.05 0.02  0.02 0.02  0.03
S9 L UiLigustrum lucidum 0.02 0.03 0.02 0.04
S10 4RACinnamomum septentrionale 0.02 0.03 0.05 0.04 0.01 0.01 0.03 0.05
S11  EEWKRicinus communis 0.02 0.01
S12 W#iPrerocarya stenoptera 0.02 001 0.12  0.09
S13  #ASapium sebiferum 0.09 0.12
S14  YIMAEiPhoebe hui 0.06 0.04
S15 #i Pittosporum tobira 0.03 0.02
S16 - F* &% Yulania soulangeana 0.03 0.02
S17 25 Koelreuteria paniculata 0.06 0.06
S18  fiMallotus japonicus 0.05 0.04
S19 &M Camellia sinensis 0.04 0.06
S20 WERKTFAlchornea davidii 0.03 0.04
S21 4T Rubus idaeus 0.03  0.03
S22 EE ARSambucus williamsii 0.03 0.01
S23  WUEEANCeltis tetrandra 0.03  0.04
S24 i ¥ Rubus coreanus 0.03 0.04
S25  WifiiDiospyros montana 0.02 0.02
S26  EMilMallotus japonicus 0.02 0.02
S27  R4LFVClerodendrum bungei 0.15 0.10 0.04 0.05
S28 /N Ligustrum sinense 0.04 0.06 0.01 0.02
S29 K FINZEMS Koelreuteria bipinnata 0.01 0.02 0.18 0.14
S30 F#&Toona sinensis 0.01 0.01 0.02 0.03
S31  #ATNeosinocalamus affinis 0.22 0.06
S32 KRRk Celastrus gemmatus 001 001 0.02  0.03
S33  MALEriobotrya japonica 0.01 0.01 0.01 0.02

®4 AREWEETINHA IR TEDR BEKEE

Table 4 Overall correlation of the under canopy planting in P. canadensis plantation under different management measures

FIAR )R TEAR)Z
BIIE Jrerk egegot OIRHE gy DELE RS AR g
"r) (V4] X 0.95a7) X0.05@7)] e r) w) 09523y X 0.0523)] e
Tt 1.26 60.45 3227, 64.00 NI IESCHK 1.06 2538 13.09, 35.17  ANEFEIFREL
Fa 0.80 38.27 3227, 64.00  ANEEGUOCHL 3.02 72.52 13.09, 3517  BFIFXEH
e 1.08 52.74 3227, 6400  RNEIEIECH 1.30 31.14 13.09, 35.17  AEEIFCHE

Rk 0.62 29.94 32.27, 64.00  WEGOCEE 0.81 19.42 13.09, 3517 AR EHEE
X I 0.69 32.98 3227, 64.00  ANEEGOCEE 1.17 28.01 13.09, 35.17  ANEBFEIFELHE
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Figure 2 test semi-matrix of dominant species in the under canopy planting of P. canadensis plantation
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TR LA MBI R Z, X5 ¢ KIREUR—20G fEEIPH S BIEAE b, B SR G & Hh B
WEZES, BRI PSRN AR SCAR T SO 2 T AR 2, T A B A DI L AR Sl X A
H TR, 2 FE A T EOE 5 IR SOMO R R A AR B AE R R X AR, HE RO
GRIETESIRIPSUDIE SOk E M SR LN S ) (R DO 62 <oy win el b SE21E 38

Spearman FkAH 5 BB [R] CIHCAH X 3055 o AN [R] 5 MHA Tt P b i B A S D3l 3 LE AR Al X £
BHELZTHAR . X R Spearman BAHIE R BRI A A8 AR AR Hb b 50 AR )2 00 50 1EAH b
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FARREEGMEK 0 FARREZE IR o ARZEIEZ MR o ARZEBH LMK mEARRIEME
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N | MY (8. | MRS ™ 3 3
it W i 7k boR
E A
B3 KRB EREHEG g A TR T HS AR R B LE 2K (A0) R %

Figure 3 Statistics of connection coefficient (4¢) of the under canopy planting in P. canadensis plantation under different management measures
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Figure 4 Spearman rank correlation coefficient semi-matrix of dominant species to the under canopy planting in P. canadensis plantation
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Figure 5 Shrub (A) and herb (B) community stability of P. canadensis plantation under different management measures
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