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FEE: TN AR A5 AR Y E] 0 E P R 35, 43 SR B H %6 (Mikania micrantha) 5 JG 1 &5 F T 43 % (Ipomoea
cairica). & J#(Pueraria lobata) i< /i (Paederia scandens) (i /K &AL BRI e, ok H 2 S LI SRR RR A o a1 J%
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Investigation on Non-coevolutionary Trends of the Invasive Plant Mikania
micrantha and Its Neighbouring Species by Analyzing Their Intraspecific
and Interspecific Allelopathy

JIANG Zhao-yang!, YU Han-xia!, LI Jian-mei®, LIN Song-ling®, LIN Yi-han?, PENG Chang-lian?,
LI Wei-hua'®

(1. Institute of Ecological Science; Guangdong Provincial Key Laboratory of Biotechnology for Plant Development; School of Life Science, South China

Normal University, Guangzhou 510631, China; 2. Agriculture Victoria, AgriBio, Centre for AgriBioscience, Victoria 3086, Australia)

Abstract: In order to predict the non-coevolutionary trend between invasive species with their neighbor species,
the seedlings of invasive species Mikania micrantha and three neighboring species, including Ipomoea cairica,
Pueraria lobata and Paederia scandens were treated with aqueous leaf extracts, the allelopathic relationship
between them were studied. The results showed that the allelopathic effects of M. micrantha on the neighboring
species varied with SE=0.50, 0.61, —0.16 for I. cairica, Pueraria lobata and Paederia scandens, respectively, and
there was a strong promoting allelopathic effect in intraspecific M. micrantha (SE=0.61), indicating its weak
intraspecific competition. The allelopathic effect of intraspecific Pueraria lobata (SE=0.32) was weaker than that
of M. micrantha (SE=0.61), and its interspecific allelopathic effect was similar to that of M. micrantha (SE=0.52,
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0.50). The allelopathic effect of intraspecific 1. cairica (SE=0.06) was weaker than that of M. micrantha and
Pueraria lobata (SE=0.32), and its interspecific promoting effect (SE=0.24) was weaker than that of M.
micrantha. The intra- and inter-specific allelopathy showed inhibiting effects in Paederia scandens (SE=-0.18,
-0.07), demonstrating their strong intra- and inter-specific allelopathic competition. The distribution frequency
and abundance of four species in the field were in the order as M. micrantha>Pueraria lobata>I. cairica>
Paederia scandens, which is consistent with the results of the allelopathy competitiveness. Therefore, the intra-
and inter-specific allelopathy play a very important role in the comprehensive competitiveness of invasive species
with their neigboring plants, which sheds the lights on non-coevolutionary trends between the invasive species
and their neighboring species.

Key words: Allelopathy; Invasive plant; Intra-specific relationship; Inter-specific relationship; Competitiveness;

Non-coevolution
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% (SE=-0.30, —0.35)f 5, F XS XS K JHE (SE=-0.22,

R L A S FLAE AR KSR O 2 S S 1 B A
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PRHEAER, 158 A AN RS % 7 /K SR VRO0S M 2R
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VIRTC R Ak, FOH 5 AR I KR
PORYF I SRaStY/h o ST E X S ei (S 1 oW | ) I E
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CAFIG AT AR, Bl H 2 A0 R 7K R
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Table 1 Allelopathic effects of leaf aqueous extract of Mikania micrantha and neighboring species on Raphanus sativus and Brassica campestris seeds

Y BH 3 i A& PPN pagic
Species Mikania micrantha  Pueraria lobata Ipomoea cairica  Paederia scandens Control
5k B & #% Germination rate /% 94.79 £7.41abc 96.97 4£5.36ab 90.7146.73c 93.66 5.29bc 99.11+1.98a
Raphanus sativus 4 44 Germination index 43.684.65b 53.7445.36a 44254791 43.4335.14b 53.1448.61a
¥ Root length (cm) 4.2240.45¢ 4.89+0.40b 2.4940.39d 2.690.23d 7.60+1.25a
{5 Shoot length (cm) 4.88+0.84a 5.27+0.97a 3.7440.90b 5.1240.63a 5.06+0.77a
P B &% Germination rate /% 93.43+0.72a 96.29+1.19a 95.36+0.99a 94.21+1.70a 95.81+1.48a
Brassica campestris s 344 Germination index 59.09 +5.25¢ 66.095.86b 48.88+4.84e  54.76+4.83d 77.3548.92a
¥ Root length (cm) 2.6040.15b 2.4140.15b 1.4440.04c 1.680.06¢ 4.7020.20a
T Shoot length (cm) 2.26+0.02b 2.41+0.04b 2.094+0.22b 2.03+0.18b 3.95+0.41a

n=10; [FATHHE G AR 7 BER IR 2 7 23 (LSD #&5, P<0.05).

n=10; data followed different letters within the same line indicate significant difference at 0.05 level by LSD-test.
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M350 Leaf aqueous extract
B 1 3 5 R AT AEA AR A . M R . n=10; &7 L FRARNS FREORZREE,: T FARKS P08 R AR 257 824 (LSD-
K5, P<0.05). Mm: BRH3; Ic: FR&00e; Pl B8, Ps: XS/, CK: X, K2 [,
Fig. 1 Intra- and inter-specific allelopathic effects among Mikania micrantha and its neighboring species. n=10; Different lowercase upon or below the bar
indicate significant differences at 0.05 level by LSD-test; and different captal letters below the bar indicate significant differences in total biomass at 0.05 level

by LSD-test. Mm: Mikania micrantha; Ic: Ipomoea cairica; Pl: Pueraria lobata; Ps: Paederia scandens; CK: Control. The same is Figure 2.
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Table 2 Response index of leaf aqueous extract of Mikania micrantha and neighboring species on seeds of Raphanus sativus and Brassica campestris

=LY % B FHIREH PSS

Species Mikania micrantha  Pueraria lobata  Ipomoea cairica  Paederia scandens
# b Wi &% Germination rate -0.04 -0.03 -0.03 -0.05
Raphanus sativus %3 4550 Germination index 012 ~0.03 023 015
R4 Root length -0.44 -0.36 -0.67 -0.65
T Shoot length -0.14 -0.10 -0.15 0.01
LEA LN Synthetical effect -0.18 -0.13 -0.27 -0.21
el Hi &% Germination rate -0.03 0.01 0.03 -0.02
Brassica campestris 4, s e Germination index ~0.14 0.06 026 022
R4 Root length -0.45 -0.49 -0.69 -0.64
T Shoot length -0.40 -0.36 -0.45 -0.46
LA, Synthetical effect -0.25 -0.22 -0.35 -0.33

HARI A R K SO T et A B B3
PRFEAE R, 77 T TCSE 8RR O ik KA UG d 25
SN s CH 2R R B R K SR IBON T et T~ A=)
BT E R, TS R A KSR BT S 4
e b, TG M RSB B S 3T 48
BILRELW(SX AL, sbAh, Bl S0 E R
KBTS TN e e B A EAT S E A, TRy
R R BENAT S MR, e g 7K §2
O B SRS E T R E (A 10 F).
CIXSIR LI SR, 4 RiEIH KSR IBO 1 =
EOpRTE - 2 e BT i S AT S U NN 21
(U, Hex 3 A /K SRIBORHR I T 2. 224 I (1B
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Table 3 Intra- and inter-specific response index (RI) among seedlings of Mikania micrantha and its neighboring species.

ek RI B GE ik TREE R
Species Mikania micrantha  Pueraria lobata  Ipomoea cairica  Paederia scandens
WHE K Root length -0.04 -0.02 -0.11 -0.02
Mikania micrantha e oot fength 0.07 0.44 0.47 0.00
M 4415 Above ground biomass 1.77 1.20 0.65 0.15
R 2E¥ & Below ground biomass 0.44 0.38 0.01 -0.29
MAEY)E Total biomass 0.81 0.62 0.18 -0.17
Bk 1 Root length -0.23 0.01 0.03 0.04
Pueraria lobata {7 Shoot length 010 0.08 0.36 0.24
i AEYE Above ground biomass 1.46 0.73 1.23 0.43
R 2EYE Below ground biomass 0.41 0.27 1.26 0.11
SAEY)E Total biomass 0.94 0.50 1.25 0.27
ARGk K Root length 0.14 0.03 -0.48 -0.43
Ipomoea cairica {7 Shoot length 0.62 0.50 031 025
i AEYE Above ground biomass 0.90 0.92 0.24 0.15
R 2E¥ & Below ground biomass 0.66 0.53 0.08 -0.37
SAEY)E Total biomass 0.75 0.67 0.14 -0.18
X R K Root length -0.39 -0.12 -0.21 -0.24
Paederia scandens i Shoot length ~0.27 —011 025 ~0.04
Hh 445 Above ground biomass -0.18 -0.26 -0.14 -0.30
R A5 Below ground biomass 0.07 0.07 0.15 -0.14
S Total biomass 0.00 -0.01 0.08 -0.18
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Fig. 2 Synthetical effects among Mikania micrantha and its neighboring species
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Table 4 Distribution frequency and abundancy of main species (n=33)

ity T8 BREE 1% HAXIBUL 1% 2 HEEHT
Species Number of plot Frequency Relative frequency Abundancy Rank of importance value
#H%§ Mikania micrantha 33 100 8.29 1RZ Most 1
% /#% Pueraria lobata 27 81.8 6.78 % More 2
T4 Ipomoea cairica 18 54.5 4,52 fF£E Middle 3
MK Paederia scandens 6 18.2 1.51 /> Few 4
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