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WE: [ B4 ] AR & AP L4 Phyllostachys edulis Nz 5F £3E 303 B Diptera %k A 6%, ABRAIZH
M A SRR AR R SERE, [FE] AR BLERR O AR R A EANZR IR ARG, ]
REERHE LR EAANZG RS, RBFEANRIRPED G 3 ANANBAT B EA 55 etk (RAR).
AR AR (ANZSAEF) fe B AR (RAENAR), RIE 2021—2022 5 4 AN A KM EAe L3 B B kA A,
FRGBEZMNFE REYABERTRMAAREE LT, KREY SHBIZE, AT 06 MERMIE, AT A L kAR
ERRG®S. TV, BRTPASHEELR, [ER] 96 MEALKR 2217 MEESEET (OTUs), £ET 63 #. £
AR ERERAE LR, AR POHA OTUs 28 T Ltk RE MRS LR LIE R B R ke F
FEAEFEY R (P<0.01), EANRTHREE B RYFF G EZFRT ArtRFotr iR 1R 2R E ZE YRR
AR RGWAFG . AT FEAL S A (P<0.001); FF EASRAEE L Re) o SHEREALEH R, MARY
M. BR, BV LRBEEMARLEFEE (P<001), BASEEERBE R RBEEOMBESTEY
KR, [B#] EATAANETEREERED L ROHHFEE; AEVWEL LSRG TERE; MR TEY K
B, ARy R R BRI E AR, B3 A1 A 43
KA MPAR; BV S BRGH; EEA%AR
HTESES: S154.6 SCERFRERD: A XEHS: 2095-0756(2026)05-1075-09

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 and 2022. 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 units (OTUs) were
obtained, belonging to 63 families. Whether in the litter layer or soil layer, the number of unique OTUs in the
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mixed Moso bamboo-broadleaf forest was much higher than in the other forest types. Different forest types
significantly affected the species richness of soil Diptera (P<<0.01), 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 a 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, 3 fig. 1 tab. 43 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 ™
HEM, 51k THARFTZ KT, SR AR ETe 5 — PR T AR AR . A
FEVR TR B BT I R TR A, XA R M A= ) 2 R A T e B P AR SRR
FMAERNRR, 2R ERERERMEAEH, LRSS SRR e A 5880,

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, BT A ERAE FH AT 40 55 350 & 4 il i MRS b g b= i &), L LA 0 i AR i
A, WVLR H ILER R AR XN EBITARIRBUEEY 5K, ASWHR & 8 i A 35 i AR
B SAMSRAE Y AMZAHAE B RS FFEAR L. BATECAAR YR, (AHY AT R K B I E KK [ 54
PRI X A ) 2R A B F R . BRI . AT AR S5 ZRMAR Y 2 R AR V% P i A2 AN
SN R AT R ERAE R IR B RIS B S5 F S T RE .

AR E R IR YRR AT AN, SR AR AE S RGN Y, 550
R FEAEVETERMBE Y Z M TR E2 s, RHESERE . S5 201, AN AR
sCER AL, EATEME 2y, LR EE 2N BN, IEN IS H -, R iRt s
THAERREN IR S5EE . EE ARSI, ZHW S A SR O, i g
SRR (RFER 0.1~2.0 mm) L5200 & AR TE DI o0 . G T BT CHERF R o B =, 3L
3 H Diptera B U PREEE I AE ) AR, HLZE TIERER 5 LU OL ST i, SR RRAR) R R AR R R
MWASTIRER MRS, HHO0GH H B UGB R . 8O Y g, [aiedt 7R RGN
FEOVER, EAEBRG N LR TR, SRR T AGH B B B AR B R R, %)
WY - S . A S SRR RS B A R X BT, AR L R ERGH H R AU R R 2R
B, EE I R R R AT AN R, PER AT AR XS LIES Y A R e, R A R A
RGP R AR

1 R 5HR T &

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,
FEBE T 20 4D 50~60 NN RAKIG, 4 HRIKETE AR, 20 tHad 70 RARTF IR 32 B BATHIN 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 . UM/ Iris proantha var. valida %5 . QFTREIRACH A, AT 5 - Fh
AR AR LB 1210 BREBATHN, FIAHIER . ALERSE AL S MOE )R —E i JEARZE ST
EZEER . b8t ER Eurya hebeclados %5 . WK R BA & Bk . B IEEEEBR Dryopteris fuscipes |
—HET Carex tristachya, SFAGEF . QBT , BHRBATER N 1~4 a0 WEARE FEAHEPE
ZER . B F 5 IR Lindera reflexa. 7hk Castanopsis sclerophylla %5 . B AR )JZ F B ALHE & 4
Ophiopogon japonicus . 455k . T E &,

1.2 BRIt 5 LENM S E

18 3 RS A B E 4 > Smox Sm BT, Hat 124y, By ZMIAHEE 30 mo 7ER M R
SRR, RAE 25 om x 25 em (YMBER VR, SR T AR 10 em . BRE T 20 em (9 HIEREA, T
I3 B ARIBUR T S SR B0 H B AR

SPFE 2021 4R 5 L 8 AL 11 A 2022 4R 2 F (fREFR . B Bk & 440FT) dEfTiEACREE, 3t
T 480 1 3 Fbkyr x 4 HETT x 5 ANIBURE L < 2 N2 x 4 YIRRE ). 24 HRERAE AY S AN v Wy e A A
P RS 9 Tullgren ¥k (2 mm fL42) #6407 TSR0 00 1 . BS FERHL AR T PRI AR A v it 00
HERPEATIIE o [R—HR Rl —/NEETT Y (5 > ) B BT U8 P A L SJERE 5 03 SR G O — S S R i
FHT D G S Bk e S B 22, AR5 96 A58 B it (MY ZE N 1324 F 48 1),

1.3 SEENFMEELE

2 # DNeasy® Blood and Tissue i 7] & (QIAGEN, Hilden, Germany) i ¥ 45, *F F & 96 4> X
T H B B S DNA ZE4TH#2HC . F A NanoDrop2000 BE 45, X HEHUA) DNA 47 4l B Fvk BE K
SRIG PEAT I . RS9 T B_F (5'-CCIGAYATRGCITTYCCICG-3")* #il Fol _degen rev (5'-
TANACYTCNGGRTGNCCRAARAAYCA-3")»720 338K B hy 418 bp 1Y 40 Jf (0 2 S AL g 3 T (COor) F
K (GRIERS B J546 P51 i Trimmomatic #7547 it 42 ) JF 7 FLASH ) F EaEA7 9 BFHEET, AR
TREAK I 418 bp I EERE .

FIJH UPARSE 4, AR 4 97% HYARLLEE XS B 445 10 P 91 HEAT BV 73 26 BT (OTU) 336, JFTRE .
TR BB B AL A AR, FIIFH RDP classifier X8 55 P SN HEA TR 0 2000 R, HX S8 [ E R A W
ARf5 B O AT R BRI (NCBI-nt), A58 A AT BN 7092,

1.4 HESH

7E Excel 2022 LB _FIRREFGH OTU, FFLHFREER. MR (v4.3.2) 2K, BRI
YR A SR TR RI AR B R AT AT A E0CH H B R OTU; 3H5E X0 H B S A Rl bR gy . 2=
L BIRE o 2, EIFEMEXERE . W EEE . Simpson L E S HUF Shannon-Wiener F8%1; K H
IS 50K 56 77 ¥ Kruskal-Wallis F1 Dunn Kz 30 617 2 8 Hods, B 3 PR 922 5%, - F A GraphPad
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 RS

2.1 TIEXNGHE R R AR & BXTEE

AHFGEIN 96 MAEAILARH] 2 217 4~ OTUs, SRJE T XGH H 1Y 63 AFF, Horb=F B 5 m 1Rk 32 228
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
FREEAFAERTTHARL, M7, ARFEM A0 H R AR R B = AR A EH (B 1A).
22 ARLSLETHEFERLEFEE

ARG £ HEXGH H R AR, i REY R &2, ATRTRSSHEEA OTUs ¥k i FH
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Figure | Community composition of soil Diptera in different forest stands

b 2 FlobR Sy . VR Z LA 2 000 4~ OTUs, o, ARSI RRA OTUs 2 509 4>, EATMEEA
OTUs Ky 289 4™, RMMEA OTUs b 213 4~ (K 1B); +3EJZHI14A 993 4~ OTUs, HA A7 MR A
T OTUs Sk 755 4>, BATHMERE OTUs by 48 />, FAMAREEA OTUs Ky 77 4~ (K 10)s
23 MHERHMSHME

ME 2A~C AT IL . BAT ARFTIE AR RO, X 3008 B B BB AR 32 & B A e 55
I (P<<0.01), {HX} Simpson #§%%5 Shannon-Wiener 883K =4 WEIEH .. BT R H B R FE
B AR T Ay, BB BT AR B FRAR T AGH H R YR E E R (P<0.05). A& 2D~F 1]
U e A0 G H B AU 3 R 2R B AN B3 . AR 2G~1 AT WL s B YRALN B R T
XOH H B 2% (P<<0.001), Hh g2 280k T 132 (P<<0.05).
24 TEFYMBEELEN

EMTARESET, RO JZWAN . 227300 250 H3E00H H R RUREE 4LiA B85 (% 1
M 3)e FAFRITHT (PCoA) S : AR, PrRITRISAR . BT L0068 H R A5 2 ()4 3 2
F (P<<0.05). MARIFEBER, XUHH R IBERAEAHCE R BB T30, 565 1 ARl e 1 61.45%
BIT5 2%, 5 2 ARARGAR R T 38.55% 19522 (K 3A)e MR KA, HHEXGH H R BB 5
ANARFRMZENIE, 51 AR R T 42.85% (722, 5 2 AeArflifd B T 31.84% 72 (K1 3B). M
ANRBVCRE, BWRAURRET 3.71% 1) 500 B R B FEE S (B 30). 286 a, MO+
Fewum H R AR E 0 R R T 2R AN

3 4tk
3 BEBNFSRERGEAERSERREE A

VAR, mEpl 75 2 A BE AR RN H G, RHERIE S, E4Y 2RI 5T 15 BB 7Z
BN . BFFE RN . SIS SN 2005 AERY A IE 50 e HUGE G B 2022 45/ 2 500 G, HoAEEE 172 fF
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AR B Ze S BE RIS TR] & B B BeRE A T B A 8K
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Figure 2 Impacts of different forest stands, seasons, and layers on diversity of soil Diptera

1 KO EFEV ERMTEVNBERREKRS
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Table I Permutational multivariate analysis of variance of soil Diptera

in relation to forest stand, season and layer

B H B Fd RIH
sr 2 1.46 0.03%*
FaR vs TRAEHE 1 1.26 0.02%
TREZEHR vs BATHR 1 1.32 0.02*
R vs EATHR 1 1.78 0.03%*
=S 3 1.80 0.06%*
HHvs A 1 1.42 0.02%*
B vs B 1 2.24 0.05%*
B vs & 1 1.82 0.04%*
K2 vs B 1 1.82 0.05%*
0 vs & Z 1 1.69 0.04**
B vs X2 1 1.79 0.03*
B 1 3.68 0.04%%%

YL *RIRP<0.05; **FI/RP<0.01; ***F/RP<<0.001,
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Figure 3 Impact of different forest stands, seasons and layers on the community composition of soil Diptera
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