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Composition and diversity of flower-visiting insects of 10 invasive

herbaceous plants in Fuzhou
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Abstract: The reproductive characteristics of invasive plants are the key to their successful invasion, and the
flower-visiting behavior of insects affects the reproductive success rate of plants. In order to explore the
invasion mechanism of invasive plants in terms of reproduction, flower visiting insects of 10 invasive plants
in Fuzhou were observed from March to November 2022. The species, quantity, frequency and residence

time of flower-visiting insects were recorded, and the species diversity index of flower-visiting insect
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community was calculated, a plant-insect visitor network was constructed as well. The results showed that
there were 66 species of flower-visiting insects in 6 orders, 34 families and 10 invasive plants, among which
Diptera had a high species diversity and visited flowers for the longest time, Hymenoptera visited flowers
the highest frequency and the most times. The plant- insect visitor network showed that there was a strong
mutual dependence between some invasive plants and flower-visiting insects, and there was an obvious
nesting structure in the flower-visiting insect network. The results further indicated that invasive plants could
obtain a variety of flower-visiting insect resources in the invasion area and establish a relatively stable
interaction relationship. The interaction between plants and flower-visiting insects is one of the invasion
mechanisms of alien plants. To prevent further invasion by invasive alien plants using invasive pollination
resources, we recommend removing plants before flowering.
Key words: Fuzhou; invasive plant; flower-visiting insect; plant-insect visitor network
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Table 1 Characteristics of 10 invasive herbaceous plants
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i) e e piAE! AEZFFI = Cem)
(month)
Plants Family Inflorescence type Color of flowers Flower height
Florescence

—4E3% Erigeron annuus %%} Asteraceae 4~9 SOIRIER Capitulum 3. A Yellow and white 56.84 +12.13
HAE AT B Bidens pilosa %% Asteraceae 3~11 SIRFEF Capitulum 3. (4 Yellow and white 41.11+10.95
MRS Sphagneticola trilobata %%l Asteraceae 3~11 SARAEFT Capitulum M Yellow 33.41+538
SI-4:39%4 Coreopsis lanceolata 455} Asteraceae 5~10 SIRAEF Capitulum B Yellow 58.12+£9.67
8% Galinsoga parviflora %%l Asteraceae 6~11 SRFEF Capitulum 3. (45 Yellow and white 38.57+5.95
FEEE] Ageratum conyzoides %%l Asteraceae 3~11 SRAEF Capitulum A, Purple 54.69 + 6.33
W H2% Sanvitaliap rocumbens %%l Asteraceae 5~9 SRAEF Capitulum . # % Black and yellow 4327 £6.87
T HZ§ Zinnia elegans %% Asteraceae 6~9 SIRAEF Capitulum O Yellow 38.48 +3.67
&% Eclipta prostrata %%} Asteraceae 6~11 SRAEF Capitulum A 4 White 30.21 +3.46

HZE4MEL Trifolium repens 5} Fabaceae 3~10 RURTEF Raceme A 4 White 36.32 +3.45
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Table2 Composition of flower visiting insects of each invasive plants

LEEY] B H % SN EP RN 6 B s ) e
Plants No.of orders No.of families No.of species
MR Sphagneticola trilobata 6 20 25
HAERE S Bidens pilosa 5 14 21
—4E3% Erigeron annuus 4 8 13
S 43924 Coreopsis lanceolata 3 7 9
e H% Sanvitaliap rocumbens 2 3 5
EAH Trifolium repens 2 3 4
T H] Ageratum conyzoides 3 3 4
B H% Zinnia elegans 2 2 4
W% Galinsoga parviflora 1 1 3
&f% Eclipta prostrata 2 2 2
STt Total 6 34 66
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HURBEHE (2.927) 4, SHHH KN vEAC (1.988) ; i H Pielou Y5 EAEHUR & (0.963) ,
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Table 3 Diversity analysis of flower visiting insects of invasive plants

Shannon-wiener £ {4 Margalef & & JE 55 Pielou 4151 EE 45 %
Shannon- Wiener’s diversity index Margalef's richness Pielou's evenness index
M# H Diptera 2.489 3.592 0.878
JE# H Hymenoptera 1.677 2.927 0.580
%% H Lepidoptera 1.727 1.988 0.720
#AH Coleoptra 1.550 2.056 0.963
P H Hemiptera 1.340 2.003 0.689
A ZEEELA All the insects 2913 8.913 0.717
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Fig. 1 Exotic plant visitation and insect day activity patterns
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Table 4 Metrics of pollination network

FEAE Traits W25 244 Parameters
Vit B dUFh 2% Number of visiting species 13

FFAEAE PP % Plant Species 10

BROEEHE Links 16 154

Vift B B KIEH: Max links of visiting-insects 6281

MY 5 K%+ Max links of plants 3853

JE#EFE Connectance 0.300

%25 ¥ Nestedness temperature(nestedness) 19.265

IIAURESE Weighted nestedness 0.463

FELIKF Specialization level (H'2) 0.304
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Fig.2 Visualization of pollination networks
e NRIFEHEY IR GRS St RT5 16 B RS WK 4. F 5. Note: The species numbers of flowering plants and their
corresponding numbers of visiting insects were shown in Tables 4 and 5.
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Table 5 Parameters of invasive plants at the species levels

ETRe TR Yy EE JA— Ak AUBE Yrhag FELKT
¥4 Species
Code Links Degree Normalised degree Species strength Species specificity index
P1 —4E3% Erigeron annuus 3853 7 0.538 2.533 0.419
P2 FISEUPILE Sphagneticola trilobata 1576 6 0.462 3.455 0.596
P3 S 4:38% Coreopsis lanceolata 1596 6 0.462 1.498 0.629
P4 HAERAE T Bidens pilosa 3279 8 0.615 3.109 0.425
P5 &% Eclipta prostrata 567 2 0.154 1.072 0.810
P6 FEEE] Ageratum conyzoides 1162 2 0.154 0.378 0.824

P7 HZEHI® Trifolium repens 3316 3 0.231 0.648 0.656



P8 HH% Zinnia elegans 562 3 0.231 0.127 0.634

P9 8% Galinsoga parviflora 28 1 0.077 0.145 1.000
P10 e H% Sanvitaliap rocumbens 215 1 0.077 0.034 1.000
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HR AT B K KRB . SEAUSE Pieris rapaes %377 B BRI KR B AL KT 40511 0,292,
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Table 6 Parameters of flower visiting insects at the species levels

ZER) Vite B i P IREL Yk JA— R YrFh iR FELIKT
Code Species Links Degree Normalised degree Species strength Species specificity index
Al R B Apis cerana 6281 7 0.700 4.207 0.325
A2 BARRIE W Apis mellifera 5291 6 0.600 2.755 0.330
A3 T E P Ceratina chinensis 1603 3 0.300 0.512 0.597
A4 il (6% 4% Halictus aerarius 588 2 0.200 0.165 0.670
A5 W HKkBEYE Lasioglossum spp. 378 2 0.200 0.155 0.681
A6 W0 Formicidae 108 2 0.200 0.044 0.716
A7 AU Pieris rapae 1061 7 0.700 0.567 0.292
A8 FRES KU Celastrina argiolus 112 1 0.100 0.198 1.000
A9 AU Episyrphus balteatus 193 3 0.300 1.085 0.608
A10 SV k3% Parasarcophaga 268 3 0.300 0.165 0.646
A1l ANBEABIE Menochilus sexmaculata 70 1 0.100 0.021 1.000
Al12  FEi% Mesonura rufonota 159 1 0.100 0.101 1.000
Al3 e HF N Aulacophora nigripennis 42 1 0.100 0.027 1.000
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