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Flight daily rhythm observation and flight ability assessment of
Hylurgus ligniperda populations in forests
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(1. Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China;
2. The People’s Government of Bagai Township, Bomé County of Nyingchi City, Nyingchi 860000, Xizang, China)

Abstract: [Objective] This paper aims to clarify the flight daily rhythm of Hylurgus ligniperda in forests,
explore the impacts of starvation and mating on flight ability of males and females, so as to predict the
dispersal patterns and population space dynamics of this pest in forests, and provide scientific basis for
precise prevention and control. [Method] Plant-derived attractants were used to continuously monitor the
number of H. ligniperda during different time periods to reflect its daily flight activity in the wild. Flight

mills were employed to suspend and assess the flight capacity of H. ligniperda and its influencing factors.
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[Result] (1) The daily flight rhythm of H. ligniperda showed two peaks, with peak flight periods occurring
in 05:00—08:00 and 18:00—19:30. (2) The results of 24 h flight showed that the cumulative flight distance of
H. ligniperda was up to 6.994 km, average was (0.784 = 0.010) km. The cumulative flight time was up to
20.36 h, average was (2.77 £ 0.31) h. The maximum flight speed was 0.848 km/h, with an average of
(0.231 £+ 0.007) km/h. (3) Unmated males’ cumulative flight distance and cumulative flight time were
slightly higher than those of the unmated females. The cumulative flight time of unmated males was slightly
higher than that of unmated females, with significant gender differences observed after mating (P < 0.01).
24 h starvation treatment increased the flight ability of both male and female adults, and the effects on the
number of take-offs, cumulative flight distance, cumulative flight time, and the maximum flight speed of
males reached a significant level (P < 0.05). The frequency of take-offs, cumulative flight distance,
cumulative flight time, and the maximum flight speed of males significantly increased after mating (P <
0.05), while females showed slight increases in accumulated flight distance and average flight speed, and
slight decreases in accumulated flight time and maximum flight speed. [Conclusion] This study reveals that
the daily flight peaks of H. ligniperda mainly occur during dawn and dusk. The beetle demonstrates strong
flight ability, characterized by short-distance dispersal. This behavior may have significant implications for
the spatial dynamics and dispersal patterns of populations. Mating and starvation significantly enhance the
flight performance of males, suggesting that male flight ability plays a pivotal role in population dispersal.
These findings provide a theoretical basis for predicting the dispersal patterns of H. ligniperda and offer
empirical support for developing precision management strategies. In particular, integrating physiological

factors (e.g., hunger and mating status) into dispersal models holds practical significance for optimizing pest
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control protocols.
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Fig. 1 Distribution map of trap points in the experimental plot and field deployment of two trapping methods
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KNG 24 h B3t CATEEE IIY{E Y 0.784 km,
B AL A 0.063 km: B0 K KAT R B B N
0.025 km, F{EALA 0.007 km. X HIK IR/ EE LUK

FEBS AT A . HAEEY B N L i 4, &
BAREE TR P ST . HAERNE, K
M/NEE 24 h RATIEE B K ATIA 6.994 km, FLIREK
AT PR B i K ATIA 0.410 km, T3 BRI KAT RE
1o Kik 9 A8 WA IZ A T EZ KIS
BEAT I RS RIS 5, AT BRI N ARE S5 (94 b X 5 3 37
(R E o 1 77 i B AN B B8 7 9 1 4 2 P S RE AR K
by B AR /N B R Th B B ISR, (E 1R HAE AR
Hiy X R 6% PR 8 S K B R, R DX 3 FR AR
5FEP[29730]0

R AZ e M A K AR BERATRE I E R AR
2, W ST 38) AT R R R T L T SR T RAT R
RN BT AT I T D g RO K R, X AT B R
M R BT PR O, TRAT R R T AR RE B AR A
A RE AR T H GG F IR GRS . MELRKZ
J&, WERER) AT RE ST TR 22 S, R TR
. R ATIEE . B AT I TR K AT I S
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JB AR KRR BRI A G RS R AT R e 7

BB AR T HE R, IX AT RE R B 9 AR BE R BEAR VR W) o
HFEL 2 FEUN.

V2 B AN 7R B 3R A SR A R IR,
SIS AT AN o i, ¥DiEs KR (Schistocerca
gregaria) TE B W) AT SR 1% B0 A BE BB 1 R AT
AP, TR B B (Leptinotarsa decemlineata) 1555 1
DL AL R J5 2 R 33T R, Ak, — Se it i R B,
YU B8 2 42 T+ B AT R 7T, G0 S By W (Pieris
rapae)™ . WIREHRHEIE(Bicyclus anynana) P FIBES
il ( Speyeria mormonia)PVELEYUR ST KATHLE

EE BN, YL M WE(Cnaphalocrocis medinalis)
S U 7 DT Pl AT 2 B0 AT O T D e R A3 PO
AW TG B SN 45 5 - 24 h YLK A0 A 15 0 At
AT RE DA BT IRTE, BN RE R TR
AR, AR YUOIRES T A IR Rk ATER
B BT AT I RN R AT R B B N, X
LG KRN BTG B S0 AR R I,
A ) R BT e B 2 M E B M T AE AR AT
3l b, RAT RE ST IR TE AL RS {5 K AR /)N 2 7E TR
T S I B Pk T BT B A, A A R B R
b 3 TC AR 76 BT TL, X0 N AR PR A A7 R R 1) AE 45
HEA T EERE L.

A WE 6 B HL AT R 77 B S e R A R T S . 49
un, 4ol (Lithocolletis ringoniella) P FN3E/NE T
(Agrilus mali) ¥ RAEAZHCf5 AT RE ST R B, THE
AT HE I s A RIS (Euzophera pyriella)®
AT Hb 22 P O ME A A G S AT REJIIA R
R T A 28 35 T (Agrilus planipennis)7E A2 E J& ME
T RS L) AT R D3 BRI T AE AR AT, AT
Xof AR PR /N B TR AT R T I E2 e U 5 DA b iR 1
BIAHRE . CACHOHE R 7138 AT 14 R 1 A AN
BEEAN, HR TR B RATIE R R AT (A
Al K AT I FE 38 W 2 KT AR A O e o, X A e A
KA/ e e 5 2 AN MEVEEAT 2 O I R R
AR, CAEHE S AT HE T & TR R KR & R
B AR 2, AR TR M2 T, A2 ECRT
KR/ G ME HLRAT BE B2 W AR R LD, AR
ME A R RATRE R P38 AT T B R TR A D
ME AR, TR R R UE AT I AR K RAT I
A BTN B, X322 B A8 FOE B ) 6AT =R AN 7
THEE T B, X AT RE A AZ G 7 OF J5 AT LA i3 40 4
i, BEVSA L In) A B Bh ARG DR,

AT A 7K DN B AERE 47 H T
EH T~ 5 40 o A0 AT A B AR AN [, W] e B 4 [A]
ATH (A 45 R AT Lt s thAh, B Ab B AR 15
5, A EFE R TR PR PR ROR 2 A — BUN AR 5 IE

A RSB ZE A DO R, A
I LI A Ap 2t — 2 A, RS H S A S AR 5
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RATREST, WO T DL S C S AN [F) 1 3 A R R AT
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