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Table 1 Names of 33 national wetland parks
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Table 2 Species list of alien plants in 33 national wetland parks

TR

FATh 2R

(—)%§ %l Asteraceae

| & #2 ¥ Erigeron bonariensis

2 /N Erigeron canadensis

3 —4E3% Erigeron annuus

4 KA Bidens frondosa

5 Y%t Bidens pilosa

6 211 Carthamus tinctorius

7 ‘KGLE Leontopodium leontopodioides
8 7E & Hi Ageratum conyzoides

9 KAE4&8% Coreopsis grandiflora
10 81|42 3% % Coreopsis lanceolata
11 3% B 3¢ Sonchus oleraceus

12 4 W% Sonchus asper

13 1% Eclipta prostrata

14 834 Galinsoga parviflora

157 Achillea millefolium

16 T i Glebionis coronaria

17 WK ¥ Ambrosia artemisiifolia

18 % & Lactuca sativa

19 [7] H %% Helianthus annuus

20 &5 4858 Symphyotrichum subulatum
21 24t & H % Zinnia peruviana

22 5§ & Cichorium intybus

23 #3524 E Cichorium endivia

24 Hi AT B Silpniumperfoliatum
255§ Helianthus tuberosus

(=) Vi%t Amaranthaceae
42 V% Amaranthus tricolor

43 +303F Dysphania ambrosioides

(Z)E.F} Leguminosae

44 BAEREAR IR Melilotus albus
45 AR Melilotus officinalis
46 B[ BE R MR Melilotus indicus
47 A 5N Trifolium repens

48 LI 0L Trifolium pratense
49 Ji|#2 Robinia pseudoacacia
50 &4 Robinia hispida

51 Jb3E A8 B3 Gymnocladus dioica
52 ¥ Styphnolobium japonicum
53 ¥E444E Arachis hypogaea

54 41 5.5 Onobrychis cyri

55 % H%E Medicago sativa

56 H 7 Sesbania cannabina

57K EBIB G Vicia villosa
58 L HERE Amorpha fiuticosa

BTN AAFR
(7)) 7Rl Rosaceae

80 7R i MEAE Prunusxyedoensis
81 WM E Rk Prunus avium
82 5KIH-Z% Prunus cerasifera

83 3R Malus pumila

(-b)jieft#} Convolvulaceae
84T Z Ipomoea lacunosa
85 B 411435 Ipomoea cholulensis
86 % & Ipomoea batatas

87 137 Ipomoea quamoclit

88 74 Ipomoea nil

89 [ 724 Ipomoea purpurea

(JV)FAF} Pinaceae

90 Y& M4 Larix gmelini

91 ¥4 Pinus thunbergii

92 HAFEF A Pinus parviflora
93 WA Pinus rigida

94 JKIERA Pinus taeda

95 L ¥a Cedrus deodara

()R} Amaranthaceae
26 3456 4¢ Celosia cristata
27 # Celosia argentea
28 U3k Wil Amaranthus blitum
29 545 U Amaranthus polygonoides
302 194% Amaranthus cruentus
31 A0 Amaranthus hybridus
32 95 R0 Amaranthus viridis
33 LV Iresine herbstii
KERFE Oxybasis glauca
35 3 5% T Alternanthera philoxeroides
36 2+HL%E Chenopodiastrum hybridum
37T H4. Gomphrena globosa
38 V% Amaranthus albus
394t3E W Amaranthus blitoides

40 §l Vi Amaranthus spinosus

41 B0 Amaranthus retroflexus

(MYARAF} Gramineae

59 WEHE R Paspalum distichum

60 JFFIEFHEZE Avena fatua var. glabrata
61 B3 Lolium perenne

62 AR T 5 Chloris virgata

63 X K¥ Spartina anglica

64 /N Triticum aestivum

65 B 65 Avena fatua

66 & L Coix lacrymajobi

67 EEZS Zea mays

(LA 7TE} Caryophyllaceae

96 R SR 45 B- Cerastium fontanum
97 & 3% Gypsophila vaccaria

98 #&]i%% Stellaria aquatica

99 ToIN B 2% Stellaria pallida

100 EANBE1T Saponaria calabrica
101 BkJ7 45 B Cerastium glomeratum

(H)+#4EF} Brassicaceae

68 I ZE Nasturtium officinale

69 R.3% Lepidium didymum

70 ALSEMMAT 3K Lepidium virginicum
71 5MATSE Lepidium campestre
72 %5 WK 3% Cardamine flexuosa
73 # 3¢ Brassica rapa var. chinensis
74 Z K Eruca vesicaria

753FE Brassica juncea

(+)7i% Solanaceae

102 BRI Physalis philadelphica
103 ¥ 5% Physalis angulata

104 2 ¢ % Datura stramonium
105 & 2 FE % Datura innoxia

106 ¥ 4:4¢ Datura metel

107 /NERIK Physalis minima

(75)# R} Rosaceae
76 KM ZE Prunus domestica

77 BRINERAEBE Prunus cerasus
78 LM A1l Photinia xfiaseri

79 %i%f Fragaria *ananassa

(+—)H 2Rl Malvaceae

108 E M-#7%% Malva pusilla

109 %1% Malva cathayensis

110 i Ho 8 Gossypium hirsutum
11 KIFKHE Hibiscus cannabinus
112 774 )R8 Hibiscus trionum
113 18§k Abutilon theophrasti

(F )M} Salicaceae

114 BR3E#) 107 5 Populus*euramericana
cv. ‘74/76’

115 % Populus nigra
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(+ )M %} Salicaceae (=) 1%} Sapindaceae (=1-b)#EZF! Violaceae

116 in#% Populus*canadensis 150 3% JIHK Acer palmatum 176 =14 Viola tricolor

117 §5¥F ¥ Populus nigra var. thevestina (=+—)R %%l Magnoliaceae (=1 )V Y5 EL Portulacaceae

118 K4 Populus nigra var: italica

151 Wi {E K 2= Magnolia grandiflora

(F=)KH# %} Oleaceae

119 HA L 13 Ligustrum japonicum
120 S E 2084 Fraxinus pennsylvanica
121 L9544 Chionanthus retusus

122 &2z vt Ligustrumxvicaryi

123 T M)l Fontanesia philliraeoides

152 b3 E Mk Liriodendron tulipifera

177 KA 5 Yi Vi Portulaca grandiflora

(=171 NEF Cannaceae

153 [ 2% Michelia  alba 178 3% N & Canna indica
(=+ )& EFl Iridaceae (W-+)BERFH Anacardiaceae
154 1 [ 5 )& Iris germanica 179 ‘K JEW Rhus typhina

155 ¥ E 7 Iris pseudacorus

(Z=+ =)W ALt} Pontederiaceae

(FVDHH1F} Cupressaceae
124 HA w44 Chamaecyparis obtusa
125 HAAEM Chamaecyparis pisifera

126 {42 Taxodium distichum var. imbrica
tum

127 %P2 Taxodium distichum
128 #iHhAf Juniperus procumbens

156 IR SE Eichhornia crassipes
157 #R $4.3. Pontederia cordata

(W~+—)T JE 3&F} Lythraceae
180 KM 7K i 2% Ammannia coccinea

(M4~ =) 24l Caprifoliaceae
181 EMR 5 1L Weigela decora

(=41 K £ F Araceae
158 K% Pistia stratiotes

159 54T Monstera deliciosa

(VU+=)ZFF} Moraceae

182 oA R Ficus carica

(= F)4=%F Umbelliferae

(+F)RI1T14F} Asparagaceae
129 ff1 2% Chlorophytum comosum
130 1|k Agave sisalana

131 R £ 2% Yucca gloriosa

13240 22 2% Yucca rostrata

160 53¢ Coriandrum sativum

161 15338 N Daucus carota

(P9-+PY) 75 % F} Cyperaceae
183 JAZEHE Cyperus involucratus

(V9 F) 7 i #l Phytolaccaceae
184 4 J5 7 Fiti Phytolacca americana

(Z=+7X) % Fl Vitaceae
162 FL 14 Parthenocissus quinquefolia
163 1 %] Vitis vinifera

(PU+75)A5%4 %l Paconiaceae
185 2E A2 Paeonia arietina

(F75)M32 %L Onagraceae

133 %1t A WLEL Oenothera glazioviana
134 /N Gaura parviflora

135 LK Oenothera lindheimeri

136 H W% Oenothera biennis

(Z+-b)#i 7 #} Cucurbitaceae
164 #i 7 Lagenaria siceraria

165 it JK Cucumis melo

(W+-E)f 48 %l Punicaceae
186 £ 1% Punica granatum

(4 )\O)Bk & iR Rl Myrtaceae
187 T F itk Syzygium aromaticum

(= /\)KEkF} Euphorbiaceae

. . .
166 B bk Ricinus communis

(+-L)EEFE Lamiaceae

137 HEF#155 Mentha arvensis

138 K% FF Rosmarinus officinalis
139 —H 41 Salvia splendens

140 ¥ A ¥ Lavandula angustifolia

167 Ui KEX Euphorbia dentata

(W+71) 27 %l Celastraceae
188 4% TLF Euonymus japonicus

(=K E R} Oxalidaceae
168 KAL/EHK H Oxalis bowiei

(ET) I AEAEFE Adoxaceae
189 P15 K Sambucus nigra

(=) BFEF Cleomaceae
169 WAL Turenaya hassleriana

(H~+—)/INEER| Berberidaceae
190 H A/NBE Berberis thunbergii

(/)% i %} Plantaginaceae

141 BHL K Digitalis purpurea

142 Bl hi (1T %90 Veronica persica
143 Y2YEYN Veronica polita

144 85U RERE Veronica peregrina

(Z+—)B A Ff Liliaceae
1708847 Tulipa gesneriana

(fi+ =)W F} Linaceae
191 UK Linum usitatissimum

(=1 2)ZSFL Cabombaceae
171 /KJ& ¥ Cabomba caroliniana

(F+ =) 2238} Papaveraceae
192 3 N\ Papaver rhoeas

(=1 =)KME Cannabaceae

(T /L)BR A F} Platanaceae

145 ZBREAR K Platanus acerifolia
146 =K B A Platanus orientalis
147 —EREH K Platanus occidentalis

172 KWk Cannabis sativa

(FHAT) 35 El Alismataceae
193 BRI 24Uk Sagittaria sagittifolia

(=Rl FE R Balsaminaceae
173 RAAE Impatiens balsamina

(HA+F)Z MEl Pedaliaceae

194 Z bk Sesamum indicum

(= H)#ABkF} Juglandaceae

(=) & Tl Sapindaceae
148 HA L1 desculus turbinate
149 ¥ 11k Acer negundo

174 & L%k Carya illinoensis

(F A7) #l Bignoniaceae

195 JE#4: 8 Campsis radicans

(Z79)Je Bk E Apocynaceae
175 J& 711k Nerium oleander

(fi 1) AZF! Talinaceae
196 +- \Z Talinum paniculatum
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Table 3 The numbers of exotic plants and their invasive species in national wetland parks of 9 prefecture-level

cities in Shandong province

SRR B Rl

SR 27K TR [N IEEN — N &it PRI SRR
we 10 17 9 27 63 128
e 10 18 5 24 57 118
T 10 16 7 15 48 69
E31) 5 10 4 12 31 65
M 7 10 6 7 30 59
=M 17 7 8 2 9 26 45
) 3 10 3 8 24 53
) 3 8 2 7 20 51
RETH 0 6 3 7 16 28




150 A LR 33 [ SRR A Tl F) A SRAE M) BRI 5L

103

E 33 Jo [ 52 9 1 23 el 5 ol 2R 300V 5K
Hh A Bl H A SR AR R P ) Bl A B (44 Tl £
L1 2R AR 3R A~ [ S b A [ AR L 2R ] I [ R
Hby 2 (78] HH PR A1 SR N AR P o B (2 ) B B 2
L 4R 3 16 [ 508 b 28 [+ 11 4 SR A 4 i A
(71 FhysRe 2 5 Ll 2R VAT 5 6] 5K 3 A bl ) A0 SR
P EEG Pl (R 4).

AR NAR W) B i A2 2 L BT L /N
F R S B IR — AR T L B R R
RV IR K L 3 A ) R RO AT B 10 H LA
K4 BN 88.89% . 88.89%  77.78% + 66.67% -

66.67% « 55.56% + 33.33% . 33.33% . 33.33% -
11.11%11.11%- 11.11%H1 11.11%.

Ah R B NAZ PP AE A 4 SR AR [
KTG . 2 PP AL AR LR MATR B
SR PR b VB N R NE
1IN N Y N R TR (ER-37 2P
e 22 A1 KK BE 1t B A 2R 53 1) R 100% + 100%
100% + 100% « 88.89%  77.78% + 77.78% « 55.56% «
55.56%  44.44% . 44.44% . 44.44% | 44.44% .
33.33%433.33%433.33%.22.22%.22.22% 11.11%
AL 11%. Horr, #2240 40 00 SRR D5 A0 1] 3k 0

R4 3BEEZEMAETSTIREDRETHNRITHEE

Table 4 The numbers of exotic plants and their invasive species in 33 national wetland parks
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Current Status of Alien Plants in 33 National Wetland Parks in Shandong Province

GAO Fanglei', ZHANG Dongjie', LIANG Jiangtao’, ZHANG Pengyuan’, WEI Hongjun’,
GUO Jianyao’, LU Xiaojun’, XIA Jiangbao'
(1. Shandong Key Laboratory of Eco-Environmental Science for the Yellow River Delta, Binzhou University, Binzhou 256603,
Shandong, P.R.China; 2. Shandong Forestry Protection and Development Service Center, Jinan 250000, Shandong, P.R.China;
3. Dongying Shengjing Forestry Co., Ltd., Dongying 257506, Shandong, P.R.China)

Abstract: To understand the current status of alien plant species in 33 national wetland parks across 9
prefecture- level cities in Shandong province through which Yellow River flows, the taxonomy, source of
origin, degree of invasion of alien plants in 33 parks from June to September 2022 were studied, using the
transect and quadrat method, and collecting relevant literature. The results showed that a total of 196 species
of exotic plants, belonging to 136 genera and 57 families, were recorded in these parks, accounting for
12.90% of the total plant species, 76 species were already invasive species. Of these, 81 species originated
from North America and 55 from other Asian countries; 150 species was introduced intentionally into these
parks, of which 43 had not yet naturalized, escaped, or invaded. Annual plants (72 species) and perennial
plants (95 species) constituted the majority of alien plants. The top six parks with the highest number of
invasive species were Shandong Siheyuan National Wetland Park (44 species), Shandong Weishan Lake
National Wetland Park (37 species), Shandong Jixi National Wetland Park (34 species), Shandong Dongming
Yellow River National Wetland Park (33 species), Shandong Caoxian Yellow River Ancient Route National
Wetland Park (33 species), and Shandong Yellow River Rose Lake National Wetland Park (30 species). The
seriously invasive species Ipomoea nil, Amaranthus viridis, Amaranthus hybridus and Amaranthus lividus
were distributed in 33 parks of all 9 cities. The distribution frequencies of the malignant invasive species such
as Pharbitis purpurea, Amaranthus retroflexus, Erigeron canadensis, Eichhornia crassipes, Symphyotrichum
subulatum and Erigeron annuus were greater than 50% . Therefore, relevant management departments in
Shandong province should prevent and control invasive plants in the 33 national wetland parks to reduce the

harms they caused to the natural environments and human.

Keywords: exotic plants; invasion; national wetland park; Shandong province



