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Abstract It is an essentially ecological problem that Eupatorium adenophorum invades the karst ecosystem, which reduces
community diversity and stability. Arbuscular mycorrhizae (AM) plays an important role in regulating different plant species
on the soil nutrient competition. However, it is less clear how AM fungus regulates the allocation between aboveground and
belowground resources of invasive and native species via root external mycelia in karst habitat. An experiment was conducted
in a microcosm composed of two planting compartments and a competition compartment. The invasive plant E. adenophorum
and native plant Artemisia annua were each placed in one of the two planting compartments. The experiment contained the
AM fungus treatments, with AM fungus (M") and without AM fungus (M™), and the nutrient utilization treatments using
nylon mesh to interconnective mycorrhizal networks, including common competition ( CC), single utilization ( SU) and
control (CK). Biomass, nitrogen ( N) and phosphorus ( P) acquisition of the two species were analyzed. The results
showed as follows. For aboveground parts of both invasive and native plant species, a significantly M" > M’ effect was
observed in P acquisition of E. adenophorum under CC, SU and CK treatments, while no significant differences were
observed for A. annua. Under M", the N acquisition of E. adenophorum and the biomass, N and P acquisition of A. annua
were presented as SU>CK, and the biomass, N and P acquisition of A. annua were showed as CC<SU. Under CC, the P
acquisition of E. adenophorum was significantly higher than that of A. annua. Under M~ , the P acquisition of A. annua was
showed significantly as CC, SU>CK, but did not for E. adenophorum. For belowground parts of both species, a significantly
M*>Meffect was observed in biomass, N and P acquisition of E. adenophorum under CC, SU and CK treatments, but did
not for A. annua; the N acquisition of E. adenophorum had no significant differences between CC and SU, but the N
acquisition of E. adenophorum was showed as SU>CK. Under M", the N and P acquisition of E. adenophorum under CC and
SU treatments were significantly higher than those of A. annua. Under M™, there was no significant difference between E.
adenophorum and A. annua. In conclusion, the AM fungus regulates the competition ability of invasive species with native
species through the mycorrhizal network, affects the resource allocation between aboveground and belowground of plant, and

improves the benefit of invasive plants from mycorrhizal symbiosis thereby promoting their invasion.
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Fig.1 The allocation of biomass in the aboveground and the belowground of Eupatorium adenophorum and Artemisia annua under

different treatments
CC . L] T4 A FH common competition treatment ; SU ; B—FI FIAL B single utilization treatment ; CK ; A1 F X B8 4L F non—utilization treatment ;

M* . 4R AM B inoculation with AM fungi; M~ REEFD AM B no inoculation ﬁ'&)‘(%( a,b,c) FoREEFE 2w AL E/E CC SU.CK 2
]2 5 .3 (P<0.05) B SCFBE (o, y) RN R LB TE MY 5 M Z [0 25 573 .3 (P<0.05) s Al 8k (o, B) R R H b &
6] 22 5 1.5 (P<0.05) o BBl R P (E e b e 2E (n=3)

http ; //www.ecologica.cn



5808

41 %

Tablel Two-way ANOVAs for the effects of mycorrhizal fungus and competition-style on the aboveground indexes of E. adenophorum and

F1 AMEHEMSRSZTEAANEEZZMNELE N FADEREMHNERTEDH

A. annua
AM EE (M) w4 (C)
Hb_F- 4 Mycorrhizal fungus Competition-style MxC
Aboveground parts P » P P P P
= St YR/ 3.311 0.051 0.414 0.665 0.215 0.808
Eupatorium adenophorum AW/ mg 1.952 0.173 8.423 0.001 *** 0.518 0.601
TR/ mg 52.683 0.000 ***  11.858 0.000 *** 3.338 0.049 *
N/P 16.060 0.000***  307.602 0.000 *** 0.020 0.888
Y Y/ g 3.445 0.075 4.508 0.021* 1.864 0.175
Artemisia annua R/ mg 3.653 0.068 13.071 0.000 *** 1.644 0.213
Hb_E @i/ mg 7.137 0.013* 7.240 0.003 ** 1.073 0.357
N/P 126.723 0.000***  34.193 0.000 *** 0.764 0.476

* % % P<0.001; * * P<0.01; = P<0.05

Table2 Two-way ANOVAs for the effects of mycorrhizal fungus and competition-style on the belowground indexes of E. adenophorum and

R2 AMEHEMSRSZEAANEEZ=ZMNEXL S THIEREWHNERFTEDH

A. annua
AM E (M) T (C) .
Ho T Y Mycorthizal fungus Competition-style MxC
Belowground parts v » - » v S

E & SE Y/ g 29.402 0.000 *** 0.675 0.517 0.175 0.840
Eupatorium adenophorum IR/ mg 13.999 0.001 *** 5.335 0.010 ** 0.204 0.816
BRI/ mg 105.758 0.000 *** 0.397 0.676 0.582 0.565
N/P 60.401 0.000 *** 4582 0.033* 1.810 0.206
pivias Y /g 1.816 0.189 0.158 0.854 1.123 0.340
Artemisia annua AW/ mg 0.247 0.624 1.054 0.364 0.819 0.452
BRI/ mg 1.483 0.234 0.320 0.729 1.800 0.185
N/P 1.874 0.198 1.350 0.299 1.359 0.297

# % % P<0.001; * * P<0.01; = P<0.05.

2.2 ACRRRR AT 58 250 =2 RN B fk i b Hb T EUM S 5 e
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BEET M (F2) ;350554 B E 255 22 R A (P<0.05, 38 2) , M54, SU AbF 4525
LM AR 2 R T CK ARBE 5255 4 F AR L 7E CC 5 SU AbFRIRIJE 35 25 53, R Bh SU>CC
SCK(E 2), M*Z&AFT, CC AR HIER 2L % i T AW 35 3 T A6 (/1 2) o S5IR3RH, AM B8 T 374)
GEVRTEAL PR PN A 43 BOAS J) , 8 4 o SR 2 2 b N /Ui, e L R S 4 A A NIk T AR M R R
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2.3 ARG 28 2RI 2 R A s b |t N i S A 5 )
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T M (E 3) 3855w Gy 20 5255 2 M 6T 1 L o fe i 2 3% (P<0.05, % 1) M &4 T,
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Fig.2 The allocation of nitrogen in the aboveground and the belowground of Eupatorium adenophorum and Artemisia annua under

different treatments
BT (a,b,e) FREEEF LB EALEE CC SU CK Z[A] 257 B3 (P<0.05) ; B SCF R (v, y) R LT LB S E MY 5 M- 2 7] %
S (P<0.05) ; Al T (o, B) TR 2R 22 5 E M 22 573 135 (P<0.05) ; & Hh s R F 38l < bRk 22 (n=3)

CC AbHT (58280 24 i licis 8 T A6 . AM B AR5 4 7 s 38 B VR R 5280 4 1 |
AR A 52 1) 0 3 (P<0.05, 3 1), b T i IR IS0 1T 75, AML L I I 3550 T 4% 2508 22 Tl B I A i ( P<
0.05,782) , SE255 22 M MR ISR MR8 i T MO A3, 3543 35 40 07 SR E0 258 22 5 8040 85 i b R i g i
AR (P>0.05,3 2) , M &4 T, CC AR N A 5280 2 M PR it e 3 TROAE s (181 3) ., 4523k
WY, 76 DR P B0 2% 1 T 1] 1 A s b R A R B e TSR R S b b R R
2.4 PSRN ZREE L AL E b T N/P LA

i - N/P T, AM ELRE AL PN EE25 2 Ml | N/P KB AEE o | N/P 520 B 3 (P<0.05, % 1) , 528
B SEEEE NP TE M 05 838w T MT 325055 5y 20 5 50 M 58 285 22 b T N/P R B 46 v
- N/P(P<0.05,3% 1) M AZbFHF 2287 2 4 [+ N/P 7E CC SU Il CK AbFH i) 22 53 1 2%, 3}y SUSCK>
CC, B fbH N/P TE [R5 4 Ab 35 (R 43 1 2 57 b 25 3R A SUSCC>CK bR (&1 4) . BEHE TS N/P i 7, AM K
P B S 2R 22 R N/P(P<0.05, 36 2)  MTS2RE 22 N N/P B3I F M- (K 4) s 3700 3a Ui 3%
MR ZEPE 2 MR N/P(P<0.05,38 2) M ABHT | 28250522 SU Ml R N/P B 35 T CK b3 B {68 45 3
AP ILIR TC R 22 5% (B 4) ;CC R SU FEEE T N/P B8 TR M ARHT | B25 3 2
EEHT N/P FEARRSEGEIICE E 2R (F4) . AM B 5550359 07 RS BAE X280 2 5
R N/PRMAEE(F1,%2),

3 e
W e X A 35 R B R A S ARG, ELRE AR R A0 e L R B i AR B A3 BELAS T AR AR X6

http ; //www.ecologica.cn



&t
e

5810 2 SO Eire 41 4

[ Jecec Y su Y ck

axo

——i%

b_)fB oxp bxa ayo

/(mg/#k)
N
T

——%

abya X
-|}—/ bz(_on

i BB
P acquisition of aboveground

N\
' H N 7N

-

ayo e axp “E & b o axo
\_ Y ayo, aya axp  axp axo. axo

/(mg/ k)
_‘

L
T T
| axa axa 9X0

T B
P acquisition of underground

M* M- M* M

KEREZ AL

Eupatorium adenophorum Artemisia annua

B3 ARELEBETEZZF=MHEESH i TEES A
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