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Impact of Moso bamboo invasion on soil Diptera diversity

YU Gan', LONG Kui', ZHOU Zhenyu', WEI Qiaoyu', XI Lulu?, LI Yongchun®, HUANG Junhao'

(1. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Huangyan
District Agriculture and Rural Affairs Bureau, Taizhou 318020, Zhejiang, China; 3. College of Environment and
Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study examines the impacts of Moso bamboo (Phyllostachys edulis) invasion on
Diptera diversity in subtropical forests, and provides a theoretical basis for elucidating the complex mechanisms
underlying the effects of invasive plants on ecosystems. [Method] The experiment was conducted in the Moso
bamboo invasion area of the Tianmu Mountain National Nature Reserve in Zhejiang Province. The study area
included 3 stages of Moso bamboo invasion: broadleaf forest (uninvaded), mixed Moso bamboo-broadleaf
forest (moderately invaded), and Moso bamboo forest (completely invaded). Samples of dipteran insects in the
litter layer and soil layer were collected across 4 seasons in 2021. Species clustering and identification were
performed using high-throughput sequencing and metabarcoding techniques to obtain biodiversity information.
The dynamics of dipteran insect populations in different forest types, seasons, and layers were analyzed based
on the data of 96 samples. [Result] A total of 2 217 operational taxonomic unit (OTUs) were obtained,
belonging to 63 families. Whether in the litter layer or soil layer, the number of OTUs in the mixed Moso
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bamboo-broadleaf forest was much higher than in the other 2 forest types. Different forest types significantly
affected the species richness of soil Diptera (P<<0.001), with species richness in Moso bamboo forest being
significantly lower than in broadleaved forest and mixed Moso bamboo-broadleaf forest. The soil layer effect
significantly impacted the species richness, relative abundance, and diversity of soil Diptera (P<<0.001). In
addition, seasonal changes did not significantly affect the o diversity of dipteran insects. However, the
community composition of soil Diptera differed significantly among different forest types, layers, and seasons
(P<< 0.01), with the forest type effect explaining more variation than the seasonal effect. [Conclusion]
Complete invasion of Moso bamboo reduced the species richness of soil dipteran insects; insect diversity was
higher in the litter layer than in the soil layer; compared with seasonal effects, forest stand effects exerted a
more prominent influence on insect community composition. [Ch, 4 fig. 1 tab. 45 ref.]

Key words: plant invasion; soil arthropods; community structure; ecosystem function

ARk, B LT BRI AMESE, A SIE IS R = . B AR I 5 A A= R ™
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Y AZIRE SR, SR AESEZMEER, LRI Y RS 595,

BT Phyllostachys edulis J&—Fh A K G ) R AT Poaceae 1Y), 1E kb I HAGHT #b X A< -4 #
PRI B RSCAR M (a4 ) 2 A . AR rh 56 JLUR R MRS TR A 50dls , B ATAR i 8 T 4 AT MR TR
1) 70%. SR, BATHAERAE R AT 58 35 Sk Mo R A7 2D, [ EARIRIMARRES . T
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1.1 HREHER

AF 5% XA T Wi 7T % H il R g A SR PP X I (30°18'~30°25'N, 119°23'~119°29'E, 4 A 500~
650 m), Z X MBI R AT AR, FREKE N 1829 mm, ~FHRIEN 15 C. IR L1,
FEBET 20 tH4D 50~60 RN RIS, & ASRIKETE R REAR, 20 2t 70 TP R Z B BATAI AR

HRAE A A5 2R A0 o )92 07 R A A 28 BRI 0 S5 A K HILBAT ARRIIESL, AHF5EF) A 2 [m)4¢
BRI 7k, KI5 3 PR AR 2, IRR BT AR 3 BB, 435I R Ak
(SBF, EBMTARAR). MRS (MBF, EATRAREMMEIER) BT (PEF, MRS 2PETA
RIER). ORI, FvAKZEFEAIEEAEEE Quercus serrata var. brevipetiolata, Yt & W Platycarya
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strobilacea. %R A€ Rhododendron ovatum . A Loropetalum chinense %5 . WEAK)Z 3 B A0 45 v [ 45 £k
Hydrangea chinensis, *f 8 ¥& Fortunearia sinensis. 7& 3& Z1 # % Eurya rubiginosa var. attenuata. 1% K
Cunninghamia lanceolata 55 . WK £ BA 42 B BR Parathelypteris glanduligera . 55 22 % Carex brunnea .
RYTI Lophatherum gracile . M/ Iris proantha var. valida %5 . QFTREIRACH A, AT 5 W AR
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1.2 BRIt 5 LENM S E
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I3 B ARIBUR T S SR B0 H B AR

SPOAE 2021 4F 5, 8, 11 A 20224 2 H (IREEF . B k. L 44T s frreAxsE, 3t
480 17y (3 FbRI: x 4 DHETT x 5 ADIURE R x 2 DN JEI < 4 IRFE) 24 FRER AR 19 3 FNE S5 MIE A F
SR JE B9 Tullgren #i<F (2 mm fL42) AT T3SV 09508 . B S 7EORRE 308 PRI R A v i 503 H
EHATRSE . Rl —HER Rl —/IMEE T A (5 A~ 0 BT V8 ) R0 38 RE i 3 SR & — A S8 B,
TR T Bk B IR 2, RZAAFE] 96 8Bt i (Y2 LR EA 48 1),
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ARf5 B O AT R BRI (NCBI-nt), A58 A AT BN 7092,
1.4 HESH
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Prism 10 XJ 73 Hr & R AT rI AL s BT Bray-Curtis B 259 B #2250 7 22 70 B SR I3 2680 | =745 I )2 IR
Xof X H B B LA R
2 HEREMN
2.1 TIEIGHE E R TR AR B FE E

ABFFE 96 MEAILAGH 2 217 4> OTUs, sRJE T XU H i 63 D}, o = 2 fig e 1 ) 2 28 2
BB} Cecidomyiidae (23.76%). HR # iz R} Sciaridae (12.08%). %W} Chironomidae (11.08%). 1+ & i #}
Dolichopodidae (10.39%) . U5#} Ceratopogonidae (9.07%). =&l Phoridae (4.02%). & 5FF Mycetophilidae
(3.65%) . £ Huii Rl Asilidae (3.57%) FIEEdT Rl Empididae (3.54%) %5, SUH H B B REV% d On A RE A AH X
FEEAEAEZHAA, ME—Z= N, ARG ZERI 2000 H B BRI TR A PR (81 1A),
22 AREAAETHRERLERLERE

ANEIAR S0 X H B B R s b, iR & R, ATIRIR SRR OTUSs B0 4t &



4 wOTL A MROR R e 4R 2026 4F X A 20 H

®
0

A wZF H7F B
100 g ' : : : '

RIS
R E AR}
- LR
o KR AR
.
R
TR
R
R
e oAl

75

50

AR 2 B2 /%

25

0
SBF MBF PEF  SBF MBF PEF  SBF MBF PEF  SBF MBF PEF
My IR
B 600 - ¢ 800 - 755
509

600 -

E@ 400 5@
Ew é 400 |
© 200 (@)

200 -

; HRE E EERE

1000 O 750 250
OTUs OTUs

ARG H R AR RA E R By COBAREEMZ . HIRZEM X H RS Al
FAOUT. SBE. [@H#k; MBF. TRJREAHK; PEF. BATH.

B 1 AR P EER B R RBE LR
Figure 1 Community composition of soil Diptera in different forest stands
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Figure 2 Impacts of different forest stands, seasons, and layers on diversity of soil Diptera
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Table | Permutational multivariate analysis of variance of soil Diptera
in relation to forest stand, season and layer
O F H FlH R{H

sr 2 1.46 0.03%*
FEIRTAR vs TRASH 1 1.26 0.02*
TRZEHK vs BATHK 1 1.32 0.02*
FERR vs BATHR 1 1.78 0.03%*
ESi] 3 1.80 0.06%**
HFEvs B 1 1.42 0.02%*
B vs B 1 224 0.05%*
B vs 47 1 1.82 0.04%*
B2 vs B 1 1.82 0.05%*
HAvs &7 1 1.69 0.04%*
BT vs &7 1 1.79 0.03*
Bk 1 3.68 0.04%%*

Pl . *RIRP<0.05;

**FIRP<0.01; ***F/RP<0.001,
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Figure 3 Impact of different forest stands, seasons and layers on composition communities of soil Diptera
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