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Mixed-sowing community assembly of autumn-winter sown wildflowers
based on species potential assessment

Shao Xuhua Wu Wei NiKang LiuShuyi ZhoulJiale Hu Wenhao Xu Wenhui
(College of Landscape and Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Wildflower strips, as an ecological restoration measure to address the degradation of
urban-rural ecological landscapes, demonstrate benefits in enhancing biodiversity and ecosystem services.
However, spring-sown wildflower communities often exhibit lower than expected biodiversity. This paper
aims to investigate the effects of autumn-winter sown wildflower mixtures on community assembly, analyze
the assembly potential of different species and their interactions, and provide a scientific basis and practical
references for ecological restoration in urban-rural landscapes and agricultural ecosystems. [Method] This
study selected 25 representative wildflower species and established a controlled experiment with
monoculture and binary mixture sowing treatments. By incorporating metrics such as species germination
rates, early growth performance, and species interaction network analysis, this study systematically analyzed

the effects of sowing methods and species functional traits on the assembly of autumn-winter sown
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wildflower mixed-sowing communities. [Result] (1) Compared with monoculture conditions, the binary

mixed-sowing approach significantly enhanced germination rates, plant height, and growth vigor scores for

most species, thereby improving the potential for community assembly, with marked variations in growth

performance observed among species. (2) Species interaction network analysis revealed that core species

exhibited dual roles, both synergistic and antagonistic effects, on different species during the assembly of

autumn-winter sown wildflower mixed-sowing communities, highlighting their pivotal role in optimizing

community outcomes. [Conclusion] The binary mixed-sowing enhances community assembly, and the

rational combination of core species is critical for ecological benefits. This study provides a scientific basis

for wildflower community assembly and offers practical guidance for ecological restoration strategies in

urban landscapes and agricultural ecosystems.

Key words: autumn-winter sown; wildflower diversity; interspecific interaction; community dynamics;

ecological restoration; species selection
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Fig. 1 Experimental sites for mixed-sowing community assembly of autumn-winter sown wildflowers
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Tab. 1 List of wildflower plant materials
kb B J&
FIEH Anthemis tinctoria %R} Asteraceae H )@ Anthemis
WS B Echium vulgare % 5%} Boraginaceae WS )& Echium
1% Leucanthemum vulgare %%l Asteraceae V&% )8 Leucanthemum
HARWEE Reseda lutea KIEE R} Resedaceae KIBE)E Reseda
4 3AE Calendula officinalis %%} Asteraceae & RACLE Calendula
WIS E Borago officinalis LB Rl Boraginaceae WIS E J& Borago
T FF Foeniculum vulgare D F} Apiaceae &8 Foeniculum
HWKAR Lotus corniculatus T F Fabaceae HHKRJE Lotus
L5 Trifolium pratense ZF} Fabaceae EHEE Trifolium
125 Eschscholzia californica SR} Papaveraceae 1CZE & Eschscholzia
HZEH5E Trifolium repens %} Fabaceae MW RL)E Trifolium
W%t Linaria maroccana % {iF} Plantaginaceae Wzt )& Linaria
# Achillea millefolium %%} Asteraceae E& Achillea
K753 Centaurea cyanus %%l Asteraceae BT R Centaurea
F£F Fagopyrum esculentum | Polygonaceae FiF |8 Fagopyrum
L3 N Papaver rhoeas SR} Papaveraceae BI)E Papaver
% Medicago sativa Tl Fabaceae Y% B Medicago
MEJRR Linum usitatissimum TEJFRE} Linaceae YRR Linum
S N¥ Prunella vulgaris JETEHR} Lamiaceae B )& Prunella
W ATE Taraxacum mongolicum %%l Asteraceae WAYLE Taraxacum
YR Cnidium monnieri A JEF} Apiaceae K@ Cnidium
B ¥ Salvia japonica JETEEL Lamiaceae REBHJE Salvia
/WAL Securigera varia 5%} Fabaceae F I )& Securigera
2 B Leonurus japonicus JEEL Lamiaceae BB Leonurus
WIZE Brassica rapa + =74 %} Brassicaceae EEJ® Brassica
x2 BHHKBIES R
Tab.2 Wildflower growth rating indexes
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Fig. 2 Distributing characteristics of growth parameters of mixed-sowing community assembly for autumn-winter sown wildflowers
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Tab.3 Mixed effect model of different sowing methods on growth indicators of autumn-winter sown plants
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Fig. 3 Differences in growth status of wildflower plants sown in

autumn-winter under different sowing methods
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Fig. 4 Co-occurrence network analysis of species interactions in binary mixture sowing wildflowers



144 b mw # kK % R

47 %

x4 BREBINBHEOTESAE

Tab. 4 Potential wildflower species combination schemes
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Leonurus japonicus + Linum usitatissimum + Achillea millefolium
WA + /NEAE + TEZERE; S + AR
Y Y < A Ry Foeniculum vulgare + Securigera varia + Eschscholzia californica; Brassica rapa + Linum usitatissimum
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