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Abstract

The invasion of alien weeds has emerged as a global ecological issue, posing a significant threat to
regional biodiversity and ecological security. The Northern Xinjiang and Eastern Xinjiang regions, serving
as a crucial ecological barrier in the northwest of China, faces an increasing risk of invasion and spread of
alien weeds alongside its economic and social development. Therefore, it is imperative to conduct specialized
research and investigation on alien weeds in this area. This study focuses on alien weeds in 62 counties and
cities across Northern Xinjiang and Eastern Xinjiang regions. Through comprehensive and systematic field
surveys conducted by our team over nearly six years, we have collected and identified over 1 220 specimens
comprising more than 4 200 samples, photographed over 3 500 images of alien weeds, and recorded more
than 6 600 pieces of geographical distribution information. Building on this, and by integrating data from
digital herbariums and literature, we have established a list of alien weeds in Northern Xinjiang and Eastern
Xinjiang regions and analyzed their floristic characteristics. Using the MaxEnt model, we predicted the
potential suitable habitats for these weeds under current and future climate scenarios, identified the main
climatic variables affecting their distribution in the region, and analyzed the changes in the total suitable
habitat area and trends under different climate scenarios. This research aims to provide a scientific basis for
the prevention and management of alien weeds in Northern Xinjiang and Eastern Xinjiang regions. The
findings are as follows:

1. A total of 105 species and 1 variety of alien weeds, belonging to 22 families and 64 genera, were
identified in Northern Xinjiang and Eastern Xinjiang regions. At the genus level, the largest families are
Asteraceae (18 genera), Poaceae (12 genera), Fabaceae (5 genera), and Solanaceae (4 genera), accounting
for 60.94% of the total genera and 57.17% of the total species. At the species level, the largest families are
Asteraceae (25 species), Poaceae (17 species), Fabaceae (10 species), Amaranthaceae (10 species),
Solanaceae (8 species), and Convolvulaceae (7 species), making up 73.37% of the total species, nearly three-
quarters. Thus, Asteraceae, Poaceae, Fabaceae, and Solanaceae are the dominant families in the region.

2. Characteristics of life form, ecological type, origin, invasion pathways, and invasion level:

In Northern Xinjiang and Eastern Xinjiang regions, annual herbs (72 species/68.57%) and mesophytic
weeds (98 species/93.33%) predominate. The primary origins are Asia (44 occurrences), Europe (42
occurrences), and North America (36 occurrences). Unintentional introduction (64.76%) is the main pathway
of invasion, followed by intentional introduction (33.33%) and natural dispersal (1.91%). There are 42
species (40.00%) with invasion levels 1-3, including 11 species at level 1 and 22 species at level 2, indicating

a relatively severe invasion situation.



3. Floristic geographical characteristics:

The floristic geographical composition of alien weed families in Northern Xinjiang and Eastern Xinjiang
regions can be divided into 3 distribution types and 1 variant, with 5 families of tropical distribution and only
1 family of temperate distribution. At the genus level, there are 8 distribution types and 5 variants, with 21
genera (43.75%) of tropical distribution and 27 genera (53.25%) of temperate distribution.

4. Distribution characteristics and patterns:

In Northern Xinjiang and Eastern Xinjiang regions, there are 11 widespread species (10.48%), 17
moderately widespread species (16.19%), 29 locally distributed species (27.62%), and 48 narrowly
distributed species (45.71%). Alien weeds are distributed across all 52 regional units, with Hami City's
Yizhou District (60 species/57.14%) and Urumgqi City (52 species/49.52%) being the most severely invaded
areas. The distribution of alien weeds is uneven across regional units, with higher richness in border areas
adjacent to neighboring provinces and countries, while inland areas show relatively lower diversity.

5. The AUC value is the primary basis for model evaluation. The AUC values for major alien weeds in
Northern Xinjiang and Eastern Xinjiang regions range from 0.902 to 0.990. The AUC values for 26 alien
weed models are all above 0.9, indicating good model performance and reliable prediction results.

6. Using the jackknife method to analyze the contribution rate of each climatic variable to the model,
the main variables affecting the distribution of alien weeds in Northern Xinjiang and Eastern Xinjiang regions
are identified as: elevation (Elev, 26 species), precipitation variation variance (Biol5, 21 species), mean
diurnal temperature range (Bio2, 16 species), minimum temperature of the coldest month (Bio6, 16 species),
and temperature seasonality (Bio4, 15 species).

7. Comparing the total suitable habitat area between future and current climate scenarios: 19 species
(Amaranthus albus) show an increase in total suitable habitat area across all four future periods; 6 species
(Amaranthus viridis) show a decrease; and 1 species—Xanthium italicum—shows a decrease in two periods
and an increase in two periods. The trends in total suitable habitat area changes between future and current
climate scenarios are: continuous increase for 15 species (Amaranthus blitoides), continuous decrease for 4
species (Amaranthus viridis), initial decrease followed by increase for 2 species (Xanthium italicum), initial
increase followed by decrease for 2 species (Cuscuta campestris), and no significant change for 3 species
(Amaranthus hybridus).

Key words: Northern Xinjiang and Eastern Xinjiang regions; Alien weeds; Flora; Distribution pattern;

Habitat suitability prediction
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885 R B R E P R M A SRR, AR SR RRNIFEI, 2R RK
HINRAY BOEHE A BEB I AF R ARGME 1AL S R EIX 62 ANl
ISR G, Ry 1 5 B R B B, A 1 SRR B4 3 L X R AL, IR T
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MaxEnt BAIH 1 AR SMRAACE 5N SRR A AT R (10 T G AR X R R ad 2R X
B SS o WEFUCR B AN ALEE 5 2R SR A MR I8 B SRR A7) 2 0t U4 11 4o ) S Ak %
LG RFAEIR MR, th IR ER AU RTR MRS R SR 2 TR 0 5 B 42 B, ik
MY IR . AR 2 SR, a7 BRI, ROE IR
SCFFRIZ 25K G, B s E S SO B 2 Ak P SRR e

1.4 ARAE

HINE K AR RS ORI bR A R X RS 1 S AR AT T b T E R AR
B IR FIR X AR N R RS (2022-2023 ZRIELT) £, AWF7RAxHILIES
HREEHIX 62 NELTHRIAMKRAE, Wl FIPE ST . REMEF /e, 1524
R F 3500 A9k ARAS 1220 &5 4200 20> I A(E E 6600 5%, EEHR
RECY/ I

(1) E B AP SE Y, 2561 SARAREE SXOCIR TR A, BRI a5 2R 5 X
HPRNIREL 5

(2) 7EIb58 5 R X Aok 44 B 44 S Sk B HORHB A A A3E AL A SH. 5/~
Mo NMRBE . NMRAESE . NREES . X RHHL R . AU B 0 AT 88 SR 5347 90T

(3) ik MaxEnt B8 73 Hr, i35 500 T L 5855 7 S ML X Aok 24 03 A 1) 3 SRR AR
o

(4) T MaxEnt BEAUN  Fi AR R S5 AR A 5t F Abai 5 2R sEHb X 3 24k R
0 3 Hb X P78 7038 AR DX AT T 22 T E 0 AT B, Geit @ A X AR R/ B
A X TR .
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