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HE . A # AAHA A (arbuscular mycorrhizal, AM ) & 14} % K —H % 1t Solidago canadensis 5
AR ARAL A Ao dE A AR Y FF 18] 5T S Ak By 6 AR R, R AR E 8K, A A Bl EF
Glomus mosseae(GM) A& N3 % G. intraradices (Gl) B 3 4B A (GM+GI ) 3 #F &4 2, 447 AM
AR e R —HFH RS RIWARMAY 2 K Zea mays F=3E R ARAL Y 4 & Brassica campestris # 18]
YR Hrn, SREN: S5 BAL, B AM AR B FR G T mE R —HE 1 2RO B RIZ
FFAARAR F H A 13.720%~50.015% , BLAT 4 09 AR R R R & T o4 . AN, 52T R
A, B AM A AL L R BFHREAFEERSGT MER—HEROKRS TR ETE, £
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Effects of arbuscular mycorrhizal fungi on the interspecific interactions
between invasive plant species Solidago canadensis and
native mycorrhizal and non-mycorrhizal plants

WU Peihong QIU Yajing ZHANG Xinlei SU Xiu WANG Xiaosai WANG Yanhong
(State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300,

Zhejiang Province, China)

Abstract: To address the modulation effects of arbuscular mycorrhizal (AM) fungi on the interspecific
interaction between invasive species Solidago canadensis and native mycorrhizal plant Zea mays and
non-mycorrhizal plant Brassica campestris, a greenhouse experiment was conducted by inoculating with
Glomus mosseae, G. intraradices and their mixtures. The results showed that AM fungi significantly in-
creased the colonization rate of S. canadensis and Z. mays (13.720%-50.015%), and the mycorrhizal col-
onization rate of the former was higher than that of the latter. Growing in monoculture, the height, the
leaf number and the total dry weight of S. canadensis were significantly increased by AM fungi inocula-

tion, especially by mixture inoculation. Under the two-species mixture with Z. mays, compared to
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under monoculture, the height, the leaf number, the root length and the total dry weight of S. canadensis

were significantly decreased; meanwhile, AM fungi inoculation significantly increased the relative com-

petition intensity of Z. mays but had no significant effects on S. canadensis with comparison to the con-

trol. However, under the two-species mixture with B. campestris, AM fungi inoculation significantly in-

creased the height, the leaf number and net photosynthetic rate of S. canadensis in relative to the control;

also, inoculation with AM fungi increased the competition intensity of invasive species and decreased that

of B. campestris. The results indicated that the competition patterns between S. canadensis and the native

species were affected by the intensity of mycorrhizal dependency and the AM fungal species.

Key words: Solidago canadensis; arbuscular mycorrhizal fungi; mycorrhizal dependency; interspecific

competition

& RK—AK 854k Solidago canadensis J5. 7=t 3%
IR B L8 2 — P B A AERE T IR 1Y)
A AR, HETER EEE AN, SR AR BB X
HGEYH, WY MR ST RS RS MAY)
ZREEA BT E I (2RI S A, 2017) o I JLAR
Bl A A AR R R R IR IR SN RAY)
Azl B VR sz 2 E A (T S0E 55, 2012;
H655,2017) , IR R AR BRECE Y T e B AR A
7 W) A 2 A F (Callaway et al., 2004 ; Rudgers
& Orr,2009; Dickie et al.,2017) .

MK B AR (arbuscular mycorrhizal, AM ) B[ &
— P LI A oy N EEVE IR AE RS Glo-
mus mosseae . EiJRIRTEEE G. viscosum FIHE N ER FE 5
G. intraradices S35 AM IR , B K2
FEPIE R 4 9 2 OC & (38545, 2015 ; Wang et
al.,2018; 22754, 2019) , & = AH Y X K o3 FFR 43 1)
W (Leigh et al., 2009 ; B #55,2010) | finsiot 4 fg
71 (Akhzari et al.,2016; Zhu et al.,2017) & A= FH
% (Harner et al.,2010; FMEMSAE, 2015) 45, s i 5%
FL WP 74 (Yang et al., 2014; Zhang et al., 2016) ,
IEAL , AM EL I AT S 2552 i As ) Al ) VR (H RGN,
K/NEFESE EAEYIFN ) 25 57, X T Be 5 18 EAEYIAY
ARG M 55 55 A DG, X TR AR AR P 5 o AR AT PR A
PRI TE AR, M AARAEY) — M BAT B Y
PAARARCA 1, DI AE 5 A M Fh (1) 5 G rp AR AR 3 (1
SCIEAE, 20105 5K £ 2% ,2015; Ba et al., 2018) . Ul
RE(2005) WFoE 25 KR, AR AR A E 5 &
XN R — A AR R 5 4 ) A5 M 2 10 25 v T
3 Artemisia lavandulaefolia , T H3 01775 i 25 1%
R TN R — AR AL AR Wi, B s AR X 5
e tr. LT E(2016) X ARMEY) SE251% > Ag-
eratina adenophora FIWFFE & B, e AP AM B I 3%
PEE TR MR [FIRTREAR TIR A R AR

Ho A W) 7 55 5% Rabdosia amethystoides ) T F2 4K 6t
PE B TS ZEE AR A IR . R,
AM HLETE AR Y R0 ) 4E A AE EARAT P Al
PRARATL 1 I 7 25 5 911, 5k 52 4 (2012) BIF 5
SEILR PP AM B 3 FRARRIE IR R R R B
M A W I 5% Brassica napus W5 272 IR 50 S A= 9y
i, S AR Y K Zea mays BOMIX 55 4 1 H
PE. AN, BT (2014) TEXT AR FHEE TI2G Flave-
ria bidentis FNZA< HiFhRR AL 35 4 O BWIF 5T o A 81, 45 R
JEE VU ER 98 R 4R R T AR AL B ARG S G 1R T A
{2 B TOU4 1) v e A 3 P 8 o R R 3 U2 3
T TR AR R SO AR ARG s e R
o FIL T UL, AM LB ) 5 4 04 1A 4 500 4K
1T AM LR A9 A SIS R LA S0 A 1 AR A
(3K =225 2012; Veiga et al., 2013; 7K X & 45 |
2016).

H AT, 47 96 AM LB AR R & Kk — B 8 4E
55 7 il TR R 40 R I A AR AL 0 5 A S 1) I s A
FHBFFE AR (4548, 2005) . ASHIFSE 8 1 Khi
HlR KR A AN AM HBEER T, g K —A i
165 2 o D AR AR M A7 A 2 5 1 A b AT 40 o ) A
FH B A% Jmy L AP AR K A T AM B R
PR PE S LA IR AR VT HAE HPLEL , 4878 AM
LA LR ) 5 G v 1 SR AE L LA fin s fin &=
K — B A8 AR ) 7 15 A7 BB 3L B 2 B0 i
1 MBS RF*
1.1 ##

AFF 5 DX AR IO, « A3 56 75 W7 VLA A M T Il 42 IX.
S S FEHb (119°43'E,30°15'N) #4742 X 37
F WA VGG, Jm AT 2 KU, AR 3R
k1 16.4°C, W ity $5e i IR K 41.9°C, M ity e (IR A TR



314 [i: N7/ A= S 47%:

H-9.2°C , &4F H HREHECR 1 847.3 h, 43R /K i
H1628.6 mm, JCFEHA K 237 d, H 32T B (X 2
T 2017),

HEAE PR AR  ZEWT T AR 21 el
R JE i B A R AL IR — R WAL AR 25 4 BE 2F (43
BEZE /AT 45 B — /NBOAR 25 ) 280 b o Ak B K TR A B
Joi BT RN N 16.5 cmx 18 emx 12 em Y AEZE
B TR 2 M T RN O e R R AR 30 1
RE5) 5 2 mm 480, 25 kGy 77 12 47 K
Kb FH (McNamara et al., 2003 ) , LAV 8 458 5 v ) BT
filF A - A Y, B IR A A 2 kg, it
TR K TR R EL 958 5 T FE A4 14 E AL AT BR A
TR A 9 5 VLI 4 - MRk A PR A .
PEICE RN , BRse fvkr i R/ N—8 Ve
P, 283 1% NaClO KA e AL BUS , 43 & Fh T
FHI FAEZN

PR b - R AM BB JEE P R4 A5 R Y Bk
WA, v EE YRR Pl U T AR 2R T B A
Y18 3% 5 B IR T 58 T AR B AR L B b T TR A
(BGC) 424t (45 BGC HUNO3B) , i N Bk e85 th
Hh E OV B2 E R AR R ST T At

IR S AL RS 19 NaClO T4 7, KBk 2F B
FBRAA T 50.05% FR1E S 4T e a5, LR A Rk
He A R F) 5 10% KOH, PG Bl Ak T 43 A FR 2 A 5
1% HC1, 152 0 A~ 380500 7 B ) 5 Hog itn 1y
S E A4l . DS1923 iButton 4 1K JEIE BE 10 5%
%, 35 MAXI 24 7 ; LI-COR Li-6400 f #5205
AL, 32 Lincoln A 1] .
1.2 Ak
1.2.1 X%t

R BEIF LA AT, 21T AM E A A
P A T FH R VY K 2 A RUAR N BR e R B R
RN G RY BR RS S A7 WL AR R
B4R ) 5 TR A5 TR b Ay R JBE G 35K 40 o FAR PN BR
PR AL 121 HLBNR A 5 w45 5 50 i 09 % i
K TR R DAy o0 T TG SR A TR PN o R TR R4 1
1 LR A, 42121°C .0.11 MPa 5 JEZE75 K # 2 h,
2K, 2K AR 24 b, CE LR . [RIEE, B
381 g B VUK LA AR PR 2 TR 74 10 1 LUl
SRR, A 2.12 L2810k, 1 400 B 345
PRSI E H

K U 2 58 4 LSS 50, E 1 Fd
B, R 2 0 AM HLE A Ab 1 ., Ry i &
SRR T 20, A B IR — R i AR R

KB —FAE TS IR B S oK
RGN K — R AL SR A, b
—FAE TR A A PR & R TR R R
TR K (B =) AP 10 B s R—BCE A8
BEZE A FRA R R 20 2 FA I K& K —AL
AL R BIIH S SR IR AT R 1 B 22 4 2 MR
RGP LR R HIR 245 1 /R, AM ELIH
FEAP b PR BT IR (AP K RTR G TR Fh ) A EE Py
BREEE FEPP L PN SR S e RN 42 o B2 Y R AR N
PREFNR G M 4N . AM B R AL B
TEREFN I UETIT , 75 IR TR 2 1~2 em TRAL K45 T
PP —)2 853 L 1~2 em B93ETT . BAUIMAE
30 g, 5510 g 1 & A7 21750 M EE T A
Je T AL 40 mL BRI IEW , AR FFRUED) X
ZH—E: (van der Heijden et al.,2003) . AM E[5
FE b Ak PR AP T A B AL T 20 S EEAL A
AAFRE A IR, 160 4. I RS B pEK , I
HEATHE AR , M PN - 25735 32 TR X R 5
B 31.4°CHI72.4%
1.2.2 M A2 A KIgARm 2

£ 2018 4F- 8 J1 18 HAHMRUL IR Z 1T , B4~ Ak 3L bifi
PLIEHL 4 PR — B EetAa Y , R H Li-6400 i 1
FOCATENGH T EHRAME . R T RIEE R
LT EADE AR HPIRAS T BT I0 &, 5 b et B 4
il A 25°C, W3 AR BE 42 1 O 509%0~75% , AR
HFE A 500 umol/s, CO,HE EE #4i] 4 400 umol/mol,
JEHE R A O 1 200 pmol-m s~ I 5 IR [ £ 4%

I R 8:00-11:00 HEAT o WK Hir I St B ok i 2

KA AC R S LR R 8. ORI, 4 45 ab 2
ZHAEAR FHZERK R, W3R K 3, AR (]
sy R ATLAZE EROAELAR: F [ ASE 1) B i A TR 7K
EIINE o M FERXT 2 7K R (relative water content,
RWC) 1] % 2 18 Flexas et al. (2006) ¥ )71, RWC=
(W=W)I(W=W,) , Hrp W Ryt 5, w, i1,
W R WA RN

F AP A AL FRBENLAE B 4 ARAE VAR , bk
FEEL0.2 g 40AR ( HAE<1 mm) , BY A% 1~2 em A2 47 1)/
B, R G AY Phillips & Hayman(1970) /i 4e (4,
KRR E T 10% KOHE R, T 90°C /KB4
R 43 5~10 min, S8 5 572 KOH %, FH A koK
MRS , BT 19%HC T FERAE 2 min, PR PR
FRRIRYEM YA D, IR Y630 min, SR 5K
FH P #% 38 X (Giovannetti & Mosse, 1980) I 5 &
MR G, AR Y R =10 R L AR 1Y 38 SR8
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B EH100% . fiefim B T A AR B R
FIRA RS AR ZEF 3 AR5, T 70°CHET- 72 h
ZEE, IR,
1.2.3 AL 09 AR A K 2O BABA ST S 3% 2 T

AM HHF 8 5 KR ZEEY A AR, 12t
YA o (HRAN R TS R AR AR F 1Y
g 0 A [, B R HE T TR AR A2 K A% (mycorrhizal
growth response, MGR) , FH >f fi £ A~ [] A 49 X T AR
LT MO 9 /N (5K SCTREE,2016) : MGR= (T8 A
Fe b B AE ) 738 T B - R RN AR AT 1Y
TED R F AR R AR -2 T < 100% . MGR>
0, ] AM EIFHEF AR A AR AL VR s MGR<
0, Ui I AM ELTHHEEMO R B KGRI VEH] s MGR=
0, Uil AM EIEEFRHEY) A KA AVERT . ARt
S s AR AR, BOR TRARR G B, O
AR A KA

LA 1) ¢ R AR P AN [ 1) A A B A
[l PRI A SE RO MR K VBTN
IFEMA S — B R . X — B A ] A
() AH X5 5 4 58k BE 45 % (relative competition intensity
index, RCI) %75 (Grace, 1995) ,RCI=(By,,,.~By ) » H:
HY L Bygono P11 By, 73 1] 52 BT RTR Ao 5 2 A2 A IS ) A

YA s RCI>0, U A Y M AF A s 4, HLAEAR,
AT 55 40 7 #0535 s RCI<0, P HAniE ) 5 Hoe )
A7,
1.3 #ESH

K SPSS 22.0 4%} Fril 48 bn ik AT — o0l 25
A3AT, BOHE AT AR S L 28 In B 405 1 A S ARG
5, e ahr 85 & IE S ER SRR 56, 76 28 HAE
BT, H /D225 (LSD) vk /0 Hr A [R] b 2
A AAE Y R HRAE KR PR 22 5 28 R B A
K )7 25781 (One-Way ANOVA) K431 AM E B &b
P W e A T 5 4 558 B (4 5 0

2 HER55H

21 AMEFRMMEAXZEEASHT

FENN SR —F A5 TR A, AM B
PRXT I8 R — ke B AR R Bk s i e ARG AR X
TR AR BT E RYERMEARLE K
BN YA S S O AR e U YR L S 5 B
12 Gl ZE N B AR A KRN A1, FhoR 20 45 A A K
FEPR I ELA W 5 s Bk = AR Qe 34 A 2
HAE AT AR KR bR YA 3 SO W 5
(#£1),

1 AMER . MEARARAETEERAMMEA—HEXHENSEN _ Ao FEREBRE
Table 1 F-values and degree of freedom (in parenthesis) of two-way ANOVA for the effects of AM fungi, planting patterns and

their interactions on response variables of Solidago canadensis

e fitr AM £ sy AMIERELDY
. . . . . AM fungixplanting
Species pair Variable AM fungi Planting pattern pattern

g R—#E  {2YL= Colonization percent 106.923"" (3,24) 0.745"(1,24) 1.853%(3,24)

W5 FE KBRS Plant height 4.3137(3,56) 36.730™ (1,56) 1.501"(3,56)

S canadensis " HEC Leaf number 5.9577(3,56) 425.491"" (1,56) 6.347"(3,56)

and Z mays 1K Root length 3.291(3,56) 28.608""(1,56) 4.9837(3,56)
Hr'GA R Net photosynthetic rate 6.965"(3,24) 28.693"(1,24) 8.649™"(3,24)
FHXT £ 7K % Relative water content 9.605"(3,56) 5.635°(1,56) 5.7107(3,56)
M T Total dry weight 3.002°(3,56) 59.835™(1,56) 4.3607(3,56)
M5 HE * Root/shoot ratio 0.648"(3,56) 104.011*(1,56) 3.297°(3,56)
MR A KN Mycorrhizal growth response 3.785"(2,42) 1.310"(1,42) 5.2777(2,42)

IMER—FL 23 Colonization rate 96.246°(3,24) 48.720(1,24) 14.68877(3,24)

HAESIM3E ¥R Plant height 10.242"(3,56) 1.288™(1,56) 1.953™(3,56)

M % Leaf number

H1K Root length

X 7K 3R Relative water content
A R Net photosynthetic rate
J2. 1 Total dry weight

M5 Lt * Root/shoot ratio

S. canadensis
and B. camp-

estris

14.081""(3,56)
8.349™(3,56)
2.693™(3,56)
1.369™(3,24)
20.018"(3,56)
3.192" (3,56)

9.985"(1,56)
0.323(1,56)
15.2137(1,56)
180.382""(1,24)
38.049"°(1,56)
0.155™ (1,56)

5.9947(3,56)
0.509™(3,56)
4.160" (3,56)
1.779(3,24)
2.939" (3,56)
1.087 ™(3,56)

*; P<0.05; **: P<0.01; ***; P<0.001; ns: P>0.05, a/nEigid InfE#. *: P<0.05; **: P<0.01; ***; P<0.001; ns:

0.05. a means the data transformed by In.

P>
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TENINE R — AL SRR LG, BRAR XS
B K RFNEOE A H RN, AM L HE A K g bR
Y EA 25 R s Ay 2 g o A R
FEXF &K AT R Y R A 0 s, (B
Hu AR REA B0 P 2 AR A
B KR B AR YR A W o
s A e AR KIS PRI B (F 1),
22 ERERE

TENN SR — A AL TR A I, ToiE S B fif
SRR, S50 REAH L, 2 AM BCBA S 42 5 T
R — A H AR K R AR AR e, 13.720%~
50.015%, Hii# MR R JR B & T/EE. 2
sl R AR BT , T TR — A B A P AR P R TR

(1) TR AR A G SR I 0 i, 0301 Ry 45.948% F150.015% ,
AT S (HYEE E T E R R A B
PR AR AR e T FOKTEIR A P T FEFh AR Py BR
AR TRAR (R Y8 A 5y, 0 25.844% , 2L 25 5 T H
ERMAI(F2),

FEINEE K — AR A AN S 4 A rp g R—A4
B L B 2 AR P R TR Y TR AR AR G R i
151, M 45.948%, H & 3 = T HE WAL Tt 2
PAR TR TSR R AR MELH] AM B R (R et
F. AR, IS EAE MR A RS R, A AM
FURT , NS K — R 8 A6 A B AR AR e R B s T AR
AR B B AR AR YR, H DA FAR PN BREE B A Y B
MRAZ YR = (K 2) .

R2 FEMMESPFHEEXINAMERLE TNEX—KEL ERMBROEREEE

Table 2 Mycorrhizal colonization of Solidago canadensis, Zea mays and Brassica campestris under the combinations of different

planting patterns and AM fungi treatment with different species pair %0

INER A S FORA R

IR A A S &

. AM H b5 Species pair of S. canadensis Species pair of S. canadensis
ﬂ%ﬁﬁﬂ AM fungal and Z. mays and B. campestris
Planting pattern . ) - -
inoculation & k—R e Tk e h— A T
S. canadensis Z. mays S. canadensis B. campestris

24 CK 1.095+0.370 ¢ NDd 1.095+0.370 e ND
Monoculture GM 32.296+4.119 b 13.720£1.087 ¢ 32.296+4.119 b ND
GI 45.948+3.657 a 14.868+0.850 be 45.948+3.657 a ND
GI+GM 35.991+£2.752 b 17.577+1.483 b 35.991+£2.752 b ND
SR Rh CK 2.431+0.995 ¢ 2.190+0.408 d 1.095+0.370 e ND
Two-species GM 32.409+2.311 b 16.212+0.633 be 28.492+1.590 ¢ ND
mixture GI 50.015+3.161 a 25.844+1.475a 17.667+1.890 d ND
GI+GM 28.348+£2.937 b 17.420+£0.473 b 28.699+1.403 ¢ ND

CK: ZFK AN ; GM: HEAEEPIIRIEEE ; GI: HEAMR N ERFEEE ; GM+GIL: J2 705 70 R B 5 FTAR N Bk JE 5 1R 5 Rl
ND: TR E R Y RPN 8 bmifE . [R5 G A Rl R AN R A B IR 28 LSD WA K36 1E P<0.05 7K - 25 5 B3
CK: Non-AM fungi; GM: G. mosseae; Gl: G. intraradices; GM+GI: mixtures of G. mosseae and G. intraradices; ND: no my-

corrhizal colonization. Data are the mean+SE. Different letters in the same column indicate significant difference among different

treatments at P<0.05 level by LSD test.

23 MEX—RELEEEKIEIRENR

TEMER—BE A ARG, 5
FHEE, R By & R — e B e R bk o (7 1-
A) MR ECCE 1-B) AR (B 1-C) AR BN 2%
TRER S FERRELECT R S R R i
R— B8 AL R A R0 B35 R T e Ab
TR PN BRE T B R RNE & I B ISR — B
AEMAS 5 X HROC b 25 22 5 AR TR AR, $M0 AM
LR IR — A B AL B R i BRI AR K 2 00
wEE.

TEIN SR — B AL 5 =R A 5 b, 5 R L

A HE , YRR 2 b AR P ok 3 R TR 5 7 o Ak
PRI R — AL H AL = (B 1-D) Fnt % (& 1-
E) BRFBN Tk i AR K (& 1-F) ZE 1R
B AR R 2Z S AN B . MR,
55 R L, B2 AML LB X N8R — R B AL i
FAOAE DEAE AN 25, H DA AR A TR R AR A 1
B R, O 46.063 F, T LA RIAR PN ERBE RS R A )
WK K, M 34.844 em; ZEIR AT, 5 %5 B AH
Fb B FR P R R A TR R 2 B TN
KA E LR PR, (HAERD AM B RTINS R —4L
AL A BCRAR K A SR 3 AN B
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ISR — IS EARAR

Speices pair of S. canadensis and Z. mays
70 - © HFh Monoculture

ISR —F LS SRR

Speices pair of S. canadensis and B. campestris
o Bf Monoculture

£ 60 F ® yEFh Two species mixture Zg : m JBF Two species mlxture
o = -
B2 ] b wl o
5
® g 30 F 30
Z2r 20
10 10
0 0
GM+G[ GM+G[
50 r 50 —
g 40 I~
iﬁ; £30 ¢ by
T 520 |
3
10
O 1 1
GM+GI GM GM+GI
50
g e a i 4or ab 2 ab ab
ﬁ a b ab
é & 30 30 + b
*is) 5 k| [P bb b b 2 L cc
[=]
“ 10+ 10 FI
0 1 1 1 O 1 1 1
CK GM Gl GM+GI CK GM Gl GM+GI
AMEH AM fungi

CK: HR KTATFN ; GM: SR EEPGERPEET ; GI: iR N BRBERE ; GM+GI: 4270 5 P BR P E5 FIAR N BRBE T TR 5 TRl
CK: Non-AM fungi; GM: G. mosseae; Gl: G. intraradices; GM+GI: mixtures of G. mosseae and G. intraradices.
E1 AMEEMNMIEG GBI MEX—RKEEKS (A.D) A HFE(B.E)FRK(C.F) IR
Fig. 1 Effects of AM fungal inoculation and planting patterns on plant height (A, D), leaf number (B, E) and

root length (C, F) of Solidago canadensis
P B P B . AR R R AR AL BRI 22 LSD I 30 /e P<0.05 /K722 57 i % . Data are mean+SE. Differ-

ent letters indicate significant difference among different treatments at P<0.05 level by LSD test.

EMER—B S TR A, 5 Rkt
FHEE TR I KA B AL Ao A (8]
2-A) I R AR B 7K (18] 2-B) i AR 2 30 0 T i
R FERRIR R, 0T B A FL , $E R AM LB X
ISR A B AL A SR A Fr (AR XS 5 KR
P10 2 AR IR AR, S50 HEAH HL , AR
PIERBERR PR FP AR A B AN 10 ISR — BB R 1o
AR R, B E A TIH AR, 53518 15,533,
15.775 pmol-m™'s™", TN HEF AR A 3K 98 25 R Fh AR AR 119
FEXS & 7K S f i, 4 75.182%

ISR — B SR A A b, 5 R
FH LG TRFC N ISR — A B A 't A % (14
2-C) R TH ks, it 5 X 5 k% (& 2-D)
TN TR AT, 5% A LG, 2
AM EL RIS R — B AL 6 A R A A
XS KR T B A AR IR AR TR, X A

P, H2 R AM B3 B E R T IR — A AR
VA AR, LA TR R A BRIV 22 SR 3 5 R R T
BRVERT AR AR 5K R 50 BRI TG 3 22 ¢, -
‘BB R ALY KT R
2.4 £YMERERHSEREERINELL

5 BRSO L, 76 IR — BB AR A KR
Pl N K — R ¥ A R 1 1 3 T R, i 7
T R — A 8 A RN SR AP S ok — A
BT ERE LT T, 5% A
Fe, B IR G TR R 9 I B K — R B AR T T d
3.268 g, i3 = TAEF L E A AL HE  FE &K
— B AL A EORIR AR R, X A L, A
AM BB VE AN .35 5 7R I8 K — BB AL R ¢
TRAMEECT , J2Ph B PO RS2 AP A S 41 i fin = K
— RO AL R A LR S AM ELE A2 VR
A (E 3-A) .
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INER—BAES FTARAxt

Speices pair of S. canadensis and Z. mays
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under different planting patterns
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Fig. 5 The effects of AM fungi on relative competition intensity of plants under different planting patterns
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