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Diversity of Arthropods and Population Dynamics of Dominant Pests
on Polygonatum kiugiauum under Photovoltaic Panels
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Abstract: To clarify the structure and diversity of the arthropod community on Polygonatum kiugiauum
planted under photovoltaic panels, and provide technical support for the integrated pest management on
P. kiugiauum under photovoltaic panels and the development of photovoltaic agriculture, a systematic
investigation on the species was conducted using the visual survey and blue sticky card trapping in P.
kiugiauum planting areas under photovoltaic panels and open-field planting in 2023, the community

diversity of arthropods was evaluated using the community diversity index and population dynamics of
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major pests was analyzed. The results showed that there were 27 species of arthropods belonged to 27
genera, 25 families, 10 orders and 2 classes on P. kiugiauum under the photovoltaic panels. Additionally,
there were 30 species of arthropods in 30 genera, 28 families, 10 orders and 2 classes under open-field
planting of P. kiugiauum. During the whole investigation period , the diversity index and evenness index of
arthropod community on P. kiugiauum planted under photovoltaic panels were higher than those planted
in the open-field and followed a dynamics of decrease-increase, and the dominance index followed an
increase-decrease dynamics. The richness index of arthropod community on P. kiugiauum under
photovoltaic planting followed a dynamics of increase-decrease-increase, while open-field planting
followed a dynamics of increase-decrease-constancy. The similarity of arthropod communities on P.
kiugiauum was high with a value of 0.84 under the two planting modes. The dominant species of
arthropods was Tetranychus kanzawai, whose population showed a single-peak pattern. However, the
population under the photovoltaic panels was significantly lower than that in open-field planting, with a
peak of 6.77 in May under the photovoltaic panels, and a peak of 14.75 in July under open-field
planting, respectively. In conclusion, the diversity of arthropod communities on P. kiugiauum planted
under photovoltaic panels was higher than that under open-field planting, and it was favourable for the
control of the dominant pest T. kanzawai.
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Tab.1 Composition of arthropod community on P. kingianum in two cropping patterns

%Lliﬁ%’gﬁ 4 Class H Order ﬂéﬂz ﬂtt/% WLIJ%I .Ett/% . NZIS#( .ﬁtt/%
Cropping pattern Family number Proportion Species number Proportion Individual number Proportion
AR N Pk F izl TL## H Orthoptera 4 16.00 4 14.81 18 1.65
f:}lj::fzﬁ:?i“ Insecta 91 Hemiptera 4 16.00 4 14.81 19 174
28 F Thysanoptera 1 4.00 1 3.70 27 2.48
#43 H Coleoptera 2 8.00 4 14.81 15 1.38
3 H Dermaptera 1 4.00 1 3.70 7 0.64
JiE588 H Hymenoptera 2 8.00 2 7.41 4 0.37
X H Diptera 4 16.00 4 14.81 44 4.04
521 H Mantedea 1 4.00 1 3.70 1 0.09
kI 2N W H Acarina 1 4.00 1 3.70 899 82.48
Arachnida g E Araneida 5 20.00 5 18.52 56 5.14
Zrit Total 25 100 27 100 1090 100
7 R b B 2N HE# H Orthoptera 5 17.86 5 16.67 38 1.44
l())lzi?;f:]d Insecta s 59 1 Hemiptera 6 21.43 6 20.00 37 1.40
2958 H Thysanoptera 1 3.57 1 3.33 58 2.20
443 H Coleoptera 2 7.14 4 13.33 13 0.49
#3# H Dermaptera 1 3.57 1 3.33 7 0.27
JE5# H Hymenoptera 2 7.14 2 6.67 3 0.11
XU H Diptera 4 14.29 4 13.33 40 1.51
i H Mantedea 1 3.57 1 3.33 6 0.23
RN 155 H Acarina 1 3.57 1 333 2378 90.04
Arachnida -y H Araneida 5 17.86 5 16.67 61 231
A Total 28 100 30 100 2641 100
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Tab.2 Sub-community and relative abundance of arthropods on P. kingianum in two cropping patterns %

JeRBCR A FRRAME

?itgjgory H Order El Family Spejiiame Planting unfier Open-f‘ie]d
photovoltaics planting
FHh B H Orthoptera WE 5B} Tetrigoidea A UE Eucriotettix sp. 0.55 0.27
Pests BEBEIER} Catantopidae KPESPBEREIE Xenocatantops humilis 0.46 0.45
HE LI F} Pyrgomorphidae JERUUE Atractomorpha sinensis 0.09 0.23
WEIER} Gryllidae B EA Y Teleogryllus emma 0.55 0.42
IR R Trygoniidae B SRR Trigonidium cicindeloides — 0.08
-3 H Hemiptera H IR Mirus SEE I Lygus lucorum — 0.15
218} Coreidae FE BRI Cletus schmidii 0.46 0.64
IF d R Aphidoidea BRUF Myzus persicae 0.83 0.38
AR Aleyrodidae ¥} il Trialeurodes vaporariorum 0.28 0.08
KR Delphacidae K Kl Laodelphax striatellus — 0.04
ML Cicadellidae INGRI I Empoasca flavescens 0.18 0.11
22 H Thysanoptera #i] 4 12 B} Thripoidea B Ly Thrips flavus 2.48 2.20
5 H Coleoptera 0 # Rt Rutelidae HAZRTN 4 £ Anomala corpulenta — 0.04
2% BT 4 £ Anomala parallela 0.09 —
W H Acarina I8 R Tetranychidae 3 FC I Tetranychus kanzawai 82.48 90.04
it Total 88.44 95.12
K H 3 H Dermaptera 118 R} Labiduridae W Labidura japonica 0.64 0.27
Natural enemies XU H Diptera FrF IR Syrphidae KR WFU Eristalis tenax 1.56 0.34
f&4# H Hymenoptera 4% Rl Ichneumonidae il Ichneumonidae sp. 0.18 0.04
Wk H Araneida LI F} Dictynidae PEG Ik Dictyna sp. 1.74 0.38
IRIER} Lycosidae JRIE Lycosa sp. 1.19 0.80
[ #82 #Ft Heteropodidae EL## Wk Heteropodidae sp. 0.83 0.45
el Ft Araneidae el ik Araneus sp. 0.46 0.04
Hiwk Bl Oxyopidae FHEUE R Oxyopes sertatus 0.92 0.64
M H Mantedea 6 R} Mantoidea KRS Statilia maculata 0.09 0.23
BT H Coleoptera PR AL Coccinellidae HEUENHL Propylaea japonica 0.46 0.27
/NBENH Seymnus sp. 0.18 0.08
INBEH B Menochilus sexmaculata 0.64 0.11
it Total 8.90 3.63
i R JE3# H Hymenoptera IR} Apidae /N WE Apis andreniformis 0.18 0.08
Neutral insects SUH H Diptera FRICRF Chironomidae FREL Chironomus sp. 1.47 0.08
EICF} Protopleciidae PN Diarthronomyia chrysanthemi 0.83 0.42
JRIRF} Sarcophagidae W Sarcophaga sp. 0.18 0.68
AT Total 2.66 1.25

TE " FORAR B IR, AT EAAX 2

Note: “—" in the table indicates that the insect was not found and the relative abundance was not calculated.
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Fig. 1 Characteristics index of arthropod community on P. kingianum in two cropping patterns
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