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_émm; The Jiuzhaigou Nature Reserve is both a nature reserve and a tourist destination. While Jiuzhaigou becomes
more and more popular at home and abroad, it is at ever higher risk of alien plants invasion. This paper is to characterize
the distribution pattern of the alien plants and their impacts on the scenic core-zone of the Jiuzhaigou Nature Reserve, and
to recommend management tactics in controlling the pest alien-plants. We set up sampling plots along the road of the core
scenic Jiuzhaigou to investigate the species composition and distribution patterns of alien plants. The survey recorded 13 alien
plants, which belonged to 11 genera and 6 families, with the majority being classified as Leguminosae and Compositae. The
alien plants were mainly introduced by afforesting (intentional) or tourism (unintentional); the anthropogenic factors played
a leading role in the invasion of alien plants. Hazard coefficient were calculated for four typical alien plants; the values of
Erigeron canadensis, Trifolium pretense and Daucus carota were high, but the study area was not massively invaded by them.
The suitability of habitat, distance from road and community coverage impacted the distribution and spread of alien plants,
among them the distance from the road playing an important role. The importance value of alien plants (Melilotus officinalis as
a case study) significantly decreased with the distance from road. It was probably because the weakening human disturbance in
the far distance from the road decreased the survival chance of alien plant species. The investigation showed 13 alien species
of alien plants in Jiuzhaigou belonging to 11 genera and 6 families. Though they have not yet formed a massive invasion, some

alien plants have already showed a trend of diffusion.
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Fig. 1 The investigation sites of alien plants in Jiuzhaigou.
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Fig. 3 Frequency distribution of 10 species of alien plants in the plots.
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Fig. 4 Importance value and hazard coefficient of typical alien plants.
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Table 1 Distribution of alien plants in Jiuzhaigou
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Invasion type Species Family Life form Distribution Origin Hazard level
e RAF AR sEr el \
Lolium perenne Gramineae Perennial herb Europe
g TR SAFERA BCG UL .
Medicago sativa Leguminosae Perennial herb West Asia
G A TH ZAEARA AGF el s A )
In t;;tional Trifolium pratense Leguminosae Perennial herb North Africa, Central Asia and Europe
. | = ! JEdE I PSR
Himﬁ D‘*Jr %ﬁiftﬁZL\ CF North Africa, Central Asia, West Asia 2
Trifolium repens Leguminosae Perennial herb
: and Europe
! 4Rk A A AR o PR, K S
Cosmos bipinnatus Asteraceae Annual to perennial herb Mexico, America
5 AR | AR ; 7S A A
Capsella bursa-pastoris Cruciferae Annual or biennial herb West Asia and Europe
B PRF AR N B 5
Daucus carota Umbelliferae Biennial herb Europe
A 4t AR o EESl ,
TR ENE 8 Galinsoga parviflora Asteraceae Annual herb South America
Unintentional % At 2 R | AR . 7 . % R K .
Melilotus albus Leguminosae  Annual or biennial herb West Asia to South Europe
AR T SUTES ADEI LR .
Melilotus officinalis Leguminosae Biennial herb West Asia to South Europe
gy Z5H A AR " LF A
Veronica polita Scrophulariaceae Annual herb West Asia
A H5Ft AR ol L3 1
[ERZS 4 Erigeron canadensis Asteraceae Annual herb North America
Natural spread i £ 3¢ HFh R i B A 7 .
Sonchus oleraceus Asteraceae Annual or biennial herb Europe and Mediterranean

1: BPAMEE A R BN R ARA W5 2: R I A R LI R AMRAHA). A: #T0E3E; B: BEME4 42375 C: 5 AME; D: KI5 E: AIUGRY ;5 F: 3 H I

Do G: WIEZE; H: JELG FR #RPrimeval Forest; 1. | i 2%

1: Found by route survey, 2: Found by sampling. A: Heye Village; B: Mirror Lake Parking; C: Lover’s Beach; D: Long Lake; E: Rize Protection Station; F:

Nuorilang Central Station; G: Shuzheng Village; H: Primeval Forest; I: Zechawa Village.
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Table 2 Characteristics of typical alien plants in the investigated plots
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s 2 b A
S#%f?es Hazard Plot From road Important value Hazard Aljlj r:Z;yr;ce Siﬂl %Zon Shannon Coverage Sﬁacl'airléit
P Level (s/m) (IV/%) coefficient P Wiener (/%) Y
/J\ét:rlk . 6 1-10 3.79+£0.45 51.89+0.23 14.67+2.07 0.79+£0.05 199+0.18 88.33+3.58 5.72+0.55
Erigeron canadensis
LT
s 2 6 1-5 19.21 + 1.67 49.61£0.83 13.17+0.37 0.82+0.01 1.98+0.05 8533+1.66 8.03+0.32
Trifolium pratense
b ke ke
TrER 4 12 1-10 4.47+0.79 22.24+£040 13.08+0.76 0.81+£0.03 196+0.10 86.33+4.95 6.38+0.38
Sonchus oleraceus
?/I\F_F L 4 8 1-10 11.55+8.30 2578 +4.15 12.50+£5.13 0.74+£0.08 1.73+£0.39 79.75+11.30 3.83£0.57
Melilotus officinalis
R3 HISNRENEERYNEERFHEXSTER
Table 3 Correlative coefficient of different impact factors related to hazard coefficient
fa % RE FRE GRS CE i BTUREN i3
Hazard coefficient Abundance Simpson Shannon Wiener Coverage (1/%) Suitability Distance from road
/NYEHL Erigeron canadensis -0.428 0.147 0.016 0.204 0.842" -0.580
21 450 Trifolium pratense -0.194 0.275 0.337 -0.931" 0.538 -0.959"
T3 Sonchus oleraceus -0.372 0.134 0.075 -0.792" 0.690" -0.303
HOAKJR Melilotus officinalis -0.413 -0.201 -0.307 -0.972" 0.362 -0.718"
HE0.057KCF I ik F AR IC CRUIIR Y ) 5 “7E0.017K - I i A OE (RUIK 46 .
" Correlation is significant at the 0.05 level (2-tailed); ™ Correlation is significant at the 0.01 level (2-tailed).
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Fig. 6 Disturbance gradient (A), biomass percentage (B) and importance value (C) of Melilotus officinalis at different distances from road.
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