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Deter mination of the flight ability of Hyblaea puera
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Abstract [Aim] To clarify the flight ability of adult Hyblaea puera, a introduced pest native to India and Southeast Asian
countries that poses a risk to Avicennia marina in Guangxi and Guangdong, in order to better understand the potential for the
spread of this pest, and develop prevention and control strategies for it. Recent repeated outbreaks of H. puera in China have
seriously threatened the health of mangrove ecosystems. H. puera may migrate between its host plant, teak Tectona grandis,
and mangroves. [Methods] The flight ability of different ages of female and male adults of H. puera was measured in an
insect flight mill both with, and without, food supplementation. [Results] The flight ability of males was higher than that of
females. The average cumulative flight distance of male and female adults first increased, then decreased, with age. The flight
ability of 2-day-old adults with food supplementation was the highest. The average cumulative flight distance of females and
males was (22.24 + 8.63) and (33.44 + 9.44) km, respectively, the average cumulative flight duration was (8.89+2.75) and
(11.66£2.81) h, respectively, and the average cumulative flight speed was (2.70+0.72) and (2.88+0.56) km/h, respectively. The
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flight ability of female and male adults was significantly higher with, than without, supplementary food (P<0.05). The average

cumulative flight speed of H. puera did not, however, significantly differ among treatment groups (P>0.05). [Conclusion]

Adult H. puera have strong flying ability, which is significantly affected by gender, age and food availability, al of which

mainly affect the cumulative flight time.

Key words Hyblaea puera; flight ability; gender; age; complementary nutrition; mangroves

M A B¢ % Hyblaea puera 3 )@ @ # H
Lepidoptera 3¢ i & F} Hyblaeoidea 5t 1% F}
Hyblaeidae B¢ ifJ& Hyblaea, Ak ah AT gk
#} Noctuidae, H3C4 8 M0 . TR H 55
ORI TR R T R0 MR 55, JE AR R T 252 AR
R R, SRR SR Pyraloidea & A H )
Ip ik Al Hyblaeoidea, Chandrasekhar %5 ( 2008 )
Zad i FAEYE T BT, IR T A
YIEEW, BN FLYA A B S SR AR
SE i ™ TR . B | 40 S5 e R AR R I ]
K, TEYHFEHCE MK Tectona grandis. [
A B 0 fr 14 e B ST 1975 4R, HA AR TE
FE] PR 32 T 0 Al A bt X (AR R SRt e
1978 ), 2010 “FAM A GBI B IR AE ) PHLLRI AR A A
o FE LAY 5 5 Avicennia marina, JE7E
2015 4F KBS %, fE ¥ ALA 300 hm?, 14
genk R Esa R, REFECT, waEEER
HRIAET( 228, 2015; 54, 2016; X SC& A
ZERNR, 2017 ), FEJSFEFRIETPE . JARAEHLZ IR
S, TR IR E LT AR R R AT
Az, BRIEMAR . HEgEsh, ERER
A HUE S AR} Verbenaceae 192 I 2 )
S, 1984; HHALL, 2023 ), HA BHRFRE
W AET) . BHHBE NS CATRE ), EAARTEIR
MR B DI, BCEAARN B R AR DE A~ A
A 25d AT, MU A2y 7 d( Kabade and
Patel, 1997 ), 7E) VU1 Hb DX R B A Al A
Ui —4FA] AR 10 AR (RIS AR R, 2017 ),
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R, JE— AR T ALY ) (R E AL, 2019 ),
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AIE THEMIEO T, MRS 2 M B BT 2
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45 (2005 ) WUESE T AN R b X 2 (8] 3 B8 A2 il AR B
I 5% K LK R IR 22—, Tripathy %5 (2018) A
SRR B i AT s A IE S 2 Rl I #09R) Vitex
negundo. XMk Spathodia campanulata #1715
RGBT, LR s CEE
25 200 km ZMW LI PRECE 14
B HCATRE S MO SE 2 T AR R AR 2R
PRSI0 AL R4 B ) — Fh B R AR T B .
H i I B AT RE ) A5 O vk R
RAURITE RS, i B Am I, geagk
BRSO CATHRE . AT RATHE B S
( XIPH4E, 2018 ), H Hif[E N Fb 5 E o0 H i1
i Hh 57 7% 1 Spodopetera frugiperda . A 42 it
Helicoverpa armigera. fiA %145 Cnaphalocrocis
medinalis. 3% [ i Hyphantria cunea. V.Y
$ER7I Lymantria dispar 25— ZR IR MRS T 5%
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A N HER], GETT IS BIRRE A HERf R S
FRIE S - IR (26+1)°C, SBJEIM 16L : 8D,
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55565 10 16 19 i B b BRSO R 1 T v e ) FE R84
FHERL “N B . Jefaiir 90 RiE (&l 1: B ),



- 810 - o B 3244 Chinese Journal of Applied Entomology 62 %

F1 AR IR A EE
Tablel Identification of male and female pupae of Hyblaea puera

el U E WA PR B R LR HEE (%)

Gender The number of pupae The number of emerged adults ~ The number of adults ~ Accuracy (%)
I Female 56 53 100
H: Male 44 39 100

o oo o

B 1 HARTeIHzENE (A ) FOBELE (B) BEABRM
Fig.1 The abdomen end of male (A) and female (B) pupae of Hyblaea puera
a: H8METY; b: AFHFL; c. FEEIFL; d. HEOMEAY; e A5 100EY; . AT,
a: The 8th abdominal segment; b: Gonopore; c: Oviposition holes; d: The 9th abdominal
segment; e: The 10th abdominal segment; f: Anus.

2.2 AR B R MR ABEE A HCITRES

221 A [E B8RS MATEH K BRI %IT
BB SR MR H O R A B ik A
Hm R 24 h s sdE, 25RO B
T R RS 3 B AT R R T R
(P<0.05), MfiMfE ik HOF-35 BT RATHE B bt H
4 I S BRSNS U i R, 2 AR A
WP 35 R AT RS A A M AN 6] H g v ok,
43R (22.24+8.63) Fil ( 33.44+9.44) km, 4%
H# M dt ( F=23.02, df=3, P<0.01) Flkf
1 (F=13.78, df=3, P<0.01) M9 V-3 23t 47
PR E 2R (K2 A), ZHi AR H it
PN 2 L = R N
HRAE B BT RATREBS 4 iR 43k 4 369, 55
K47 (<10 km), #1747 (10-20 km), 58 AT
(20-30 km) S5#sm €47 (>30 km), Hr, 7E
1 HBMERCE A, AT MRS s, o

60.00%; 2 H &k H A, 5 CAT AN A% b L i
=, M 55.00%, i KITMA L L 20.00%, 2
HRATIE B KGR F) 40.21 km; 4 H M g,
T RATAMARSS e, i 70.00%; 6 H e

Hop, 55 RATAREC A i s, O 85.00%; 1
H O I B s, AR RATAMARE N e,
40.00% (& 3: A ). 2 HbHERG A, Bos &Ko
ARG AR, M 60.00%, Rt KATHE R A
KikF| 46.73km; 4 HEEHERCR T, 51T ME
B s, b 45.00%; 6 H sk di,
ATARE T Hedems, b 55.00% (51 3: B ).
222 AN[E B RS MATEE K BRI RIT
BFE R[] H e HOT 35 B AT A]
TR (P<0.05), i R -3 B kAT
BRI BE 2 H 35 S 35 n J5 b iy i e, 2
7% e R S48 R ARt ) Ay [ S AR [R) H
WK, 70k (8.89+2.75) F1 (11.66+2.81) h,
e g b S 2 AT ) i A o )
& H MR d (F=25.60, df=3, P<0.01) Fiff:
B (F=1359, df=3, P<0.01) B F# 2tk
e g 225 (B 2: B), R4 H Rt
CATEIE A IRl A4S, 55 %AT (<4h),
F1RAT (4-8 h), 3 K47 (8-12 h) Hifis &AT
(>12 h), Hr, 1 HESMER A, ek
Boh s, b 55%; 2 H MR A, 58 KT
ARBOE e fcE, i 60.00%, MR KATAMA L
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It 10.00%, ZRi1 ®ATHFEFAIRS] 13.30 h; 4
H Ml b, o eAr A8 S e,
70.00%; 6 H ¥ b, 55 AT MRS e,
7 80.00% (& 4: A), 1 HitMER R, 58 %FF
AR S, R T0%; 2 HIR IR o, 38
RATAMARE S R, O 55.00%, 2RI AT
) f Rk F] 17.58 h; 4 H e, H ity
SR RATIMAEL G e, Y90 40.00%, 6 H %
B, HRATAMAEL S LR, Ol 65.00% (]
4: B),

223 AN[E B RS AT AR B FE T
HE A[EH R 2 (F=0.26, df=3, P=0.86 )
FIER R (F=0.16, df=3, P=0.93) (¥ V-3 4Tk
JERFRARE o FATR] H IS M AR ]2 /A Tk

JEUAREMEEES (P>0.05), 2 HidEs 3
YrATEE R, b (2.88£0.56) km/h, 1 HiE
R P 1 RAT U AR, O (2.52+0.81) km/h
(E2: C),

2.3 N FEEFEXMATRI IR R TRITREN B
B

GETT R B #b 705 R R AR D 78 TR ARl R
Uy MR R R RATRE ), SSIRER, A TE SN
i O 5 e S O < == 7 N S 1l B
(14.82+4.40) F1 (23.77+9.16 ) km, AA4bFcE
1 1 e A R B P Y B TR AT R B 0 ik
(3.37+2.82) F1 (4.47+3.22) km (& 5: A),
R0 T8 SR M R R R P2 B TR AT R [

Hi#¥Age (day-old)

Hi#¥Age (day-old)

:é O ¥ Female O /4 Male O B Female O /f Male = O B Female O /1 Male
o= 50 A = 16 (B Bb ’\E 4.0,C

“eE 8 Bb \_/Eg 141 Ba Ap Ba Ev 3.5 A Aahd p Aa Aap,
ST 40 Ba an| B EST 12 3 30

E.E_\E=835 a =28 10l Aa B R

l‘;gg %(5) Aa A Be L‘;gg 8 Aa ¢ Mi’ 20

P‘D"EZO PoB 6 iﬁﬁ'ﬁols

ez 1 Ac E¥E 4 Aq g 1.0

Be > = 5 ’{-‘ M>lﬁ 2 & 0.5

F<= 0 T< 0 e 0

o 1 2 4 6 B 1 2 4 6 H_E 1 2 4 6

HiAge (day-old)

B 2 R[E B A Do A A R T ITRE
Fig. 2 Theflight ability of female and male adults of Hyblaea puera at different day of ages
A PRI VAT RS B, SFR R RATHE]; C P RATHEE . A BARA AR K E TR R A R B IR R M 2
] 2 5 1 2 (P<0.05), ARG FREFR A R SIAS R H % 2 7] 22 5 i % (P<0.05, Tukey HSD £ 4% ). NI,
A. Average cumulative flight distance; B. Average cumulative flight duration; C. Average flight speed. Different uppercase
letters above bars indicate significant difference between the same day-old adults and different sexes (P<0.05), while

different lowercase letters above bars indicate significant difference between the same sex and different day-old adults
(P<0.05, Tukey HSD test). The same below.
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Fig. 3 Frequency distribution of flight distance of Hyblaea puera for
female (A) and male (B) at different day of ages
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Fig.4 Frequency distribution of flight duration of Hyblaea puera for female (A)
and male (B) at different day of ages

~= O M Female O #ff Female O M Female
E 2 35 A Ba OMfMale So Mg g, O T Male E 40C , 0O T Male
~ 0 ~30 E.'{:“‘S 12 EDA 3.5 Aa Ab Aa
HZEast L, EEE 100 , o2 30
#5520 TEE sp A2 G2 25
CEgrs 555 6 g 29
28310 AbAb = Bs 4 AbAd  E2Eid
= &7 5 ’—L_I ME® 2 ’_I_H—l—l Tyj<m0'5
%k E 0 rh g2 0 §_ 0
g WRER  RHRER B WHIEEFR  RHFEEFR WHIEEFR  RHFEEFR
Nutritional No nutritional Nutritional No nutritional Nutritional No nutritional
supplementation supplementation supplementation supplementation supplementation supplementation
Ab ¥ Treatments Ab¥H Treatments Qb Treatments

B 5 #MFEE TS A A R TR ITRE S BRI

Fig. 5 Effect of nutritional supplementation on the flight ability of female and male adults of Hyblaea puera

A. FHEIECATIER; B, P RIFRATIE; C. P TRATEE,
A. Average cumulative flight distance; B. Average cumulative flight duration; C. Average flight speed.

439K (5.75£1.84) 1 (8.77+3.30) h, KAMF 14 Jfl ol HSF- 34 AT R R GA B B 2 25 SROKOF
S A R I R R B T 34 B TR AT I [E] 43 ) (t=1.93, df=38, P=0.06). b 755 5 ik i
Jy (1.64+1.34) F11 (2.09+1.53) h (& 5. B), S B RATIERS (t=3.94, df=38, P<0.01) 5
I FEE SR M o R B RSP 38 TR AT R 3 ) -2 B KT E] (t=3.57, df=38, P=0.01) 13
J (2.68+0.56 ) Fil ( 2.7620.67 ) km/h, K#bFEE 2 R T RD T R M L, D SR R A AR
Fe 1 B SR AN A B O ¥ RAT R A ik VKD TR IR AR AR P TR R R OR I B W
(2.10+0.69) I (2.28+0.89) km/h (E 5. C),  Z5/KF (1=045, df=38, P=0.66). KA7#E
RNFEE TR A Mk T B TRy AR AMRRR R ST AT RS (=1.15, df=38,
(1=9.80, df=38, P<0.01). EH 21l i7hH] P=0.26 ), ¥ £l € i7Af[AE] (1=0.99, df=38,
(1=8.08. df=38. P<0.01) 5T ¥ &f7 ke P=0.33 )FIF- 14 ® A7 i ( 1=0.71, df=38, P=0.48 )
(t=2.87, df=38, P=0.01) W@ TRy SIRBIIRERTRF .

TR R R o 0 FEE 7 B e B ST 2 B kAT 3 #wHig

B (1=8.89, df=38, P<0.01) 51 Eit KiFHt

] (t=8.20, df=38, P<0.01) ¥J W& & T RK#h% e A S i fE e M ) 5 B AREAE ] T AR B
BRI, AP E IR RO SCR FRANFEE IR AR . PR | MERRIX 4, WAE Y
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{3 VN L ) P R TR B e = S G A < S
ARBEIK RATHE S e p 45 SR 00, e il KA T RE
JiE THERLE, 5RE P, A E R Athetis
lepigone S5 AHALL, 127 ik T RATRE T v T (KB
VEVSE, 2014; ZEHERLSE, 2023 ), 1V H A 4
gk, ELrgnigigk Lithocolletis ringoniella Wik H
KATREI T 22 S (HILAE, 2012; {3
45,2022 ), 4145 H Pectinophora gossypiella i 4t
RATRE S W T (RPAE, 2006 ), L AU
KATRE S R AR E M Z T RE S R Ly
A BRI A A ZR ARG (2 EIHESE, 2022 ), filiA
B st S RATRE T 5, AN AT RE D R AR
Ttk B SRR T A HEUR AL, I BAEE R A &
PLEFAMIATE I EA B B A E S S, IR
SR 3 RME L 5E AT FT e R 2 I ) RA TR
RIXRAT A7 K B 521 . Southwood #1 Johnson
(1971) AR SrE R RO A N IR L 5]
TTaE R BAAERPOCR , AR oM dt 25 g
Jns, Bk B s AT IR ) 834 ki (X1 SC RN
IR, 2017 ), SHEIHAE 2 A 8 R, O A
2y R BNIE BRI B, SO A N RE TR ) 5T
WENMEEM ARG KT . A Egiilisiz &
Yy, fAR ek AT, HOE R SR BRI
FUEZHE T RATIIANA S, M Tk T —
FERRES LVAMY Gl 7 AT B, MATFT T —
R, DR EEEYEZ | BB AR
BRI LS . P IS A E SR 2 H b Al
AR T 0 e ol HR AT BE T AR P A A T
IR EE R R W P v, SO S B R A
], AT RE A R P b S 5 AN 78 R DL T
TR E LN ITHIA R R . 2 HigkhsE
BRSO 25 H b Y ATRE T e, 2
H 9% J5 e g B A H S A 38 R AT 68 2
5. 4 H RN B IR MERERL R RATIE 5%
A7 VAR I 2 1 T AR D S I O A o A [
il ASTR) H % B R A T R R A A A
Z5 (P>0.05), ARG, BiRSEEHTE
FEAb R R A TR AT RE ) 1Y 25 S E G T
HET AT ] A o R — 25 SR AT g S
ARIEHEAE F AR A AR A A G, AR SRk i

A JE RN B R e, RIS G kA b
FEE AR RATREIRA e I i i, P
SE CATHLRI RS, Ik 2] ©ATRE ) TG,
B J5 AT — ZR N CATIE B0 o AR DY Bk i 7256
Pl RIESE 24 h B WA R SR kAThE

F14) R 1, 5 R MR 0T, L5 0l 6 1 R A K B B i
AR AL, HArRt R A B, (A
BRI RATI -

ELRR RATRE I Z IR . 1B . BRI,
JEREL PRSI B SRR SRR R A 2 A
HZEpysem (VLEHm4E, 1999; R FHE, 2006; X
VA, 2018 ), HARINIE iR & 52 B G 37 %6
R, IR E ) E ez 8 a0, /@l
PR TR AT S B (7 A 4, 2008;
T4, 2020; [51525%, 2020; Hu et al., 2025 ),
RGEIR 37 o3 A B ERBER Ay b X SR E T 7R LT
VG 26 b 2 XURD 5 R ST 2, 77 XU B )
Al REME . AT A S R Y R ATRE S, AT
25 PN 22 T S5 T A A R A T, Al AR B ik
TEHAM AT T 1 RAT A W30 Rtk — 2058

L O RO AR K Ak R PO R —
Fh A= A7%F 5 ( Chapman et al., 2015 )., fili AL itk it
ERAER EfEFEAMM, HERLEHAREMIFH
FPREE i BT 1 PR oS Ao 4, 5 B B A
AR T e H e A B A AR A AR SR, R
AR LTV S i AR T g™ A A R AR
e 4-5 A5 8-10 A, HARM L2 IR R
PEFT IR, SE L& IR B g 1, R R
Zdid e, AARTE gk s ] Y ZE LR AR 3 2
RO, FEFRIARBEIR A CATRE S, M A LE
U A TR 2 SR T R 1) D IR T B R AT R E
Fomb 5 3 b, RE B & o s AR g
BEXF UL, S5 SRR T8 B A TS B AR BURE R 1R
IR B RS N Y ©ATRE ST, IR HLZS
BITEIESE L FIRMEI | 8L 5T hRic RN op LR
TR — R N AR SE

SE Xk (References)

Chandrasekhar N, Neetha NV, Linda KV, Moinak B, 2008.
Deciphering the molecular phylogenetics of family Hyblaeidae

and inferring the phylogeographical relationships using DNA



- 814 - o B 3244 Chinese Journal of Applied Entomology 62 %

barcoding. Journal of Genetics and Molecular Biology, 19(3):
158-167.

Chandrasekhar N, Sgjeev TV, Sudheendrakumar VV, Banerjee M,
2005. Population dynamics of the teak defoliator (Hyblaea puera
Cramer) in Nilambur teak plantations using randomly amplified
gene encoding primers (RAGEP). BMC Ecology, 5(1): 1-11.

Chang MS, 2023. ldentification of morphological characters and
antennal sensilla of the moth Hyblaea puera Cramer. Biological
Disaster Science, 46(3): 342-347. [# Wi1l1, 2023. HhALE gk
T B B 35 K G ik i 2 UL AR R E RE A, 46(3):
342-347]

Chapman JW, Reynolds DR, Wilson K, 2015. Long-range seasonal
migration in insects:. Mechanisms, evolutionary drivers and
ecological consequences. Ecology Letters, 18(3): 287-302.

Chen ZQ, Wu SX, 1978. Preliminary observation of the Hyblaea
puera (Cramer). Tropical Forestry, 6(2): 19-22. [FFZ M, &+
I, 1978. MIARFFIRAPIALWILE. Piibll, 6(2): 19-22]

Chen ZQ, Wu SX, 1984. Preliminary observation of the Hyblaea
puera (Cramer). Entomological Knowledge, 21(4): 161-163. [[%
20, SR, 1984, AR ARG BI AL MEE. B HUANR,
21(4): 161-163.]

Gao YB, Chen X, Chen ZR, Bao YX, Yang RM, Liu TL, Zha BP,
2008. Dynamic analysis on the migration of the rice leaf roller
Cnaphalocrocis medinalis ( Lepidoptera: Pyralidae ) by Doppler
Insect Monitoring Radar and numerical simulation. Acta
Ecologica Snica, 28(11): 5238-5247. [ A %, BEGE, BRehaE,
ARE, BV, X\ K, BRT, 2008 FfF & M IE

(Cnaphalocrocis medinalis)iT & 1) 2235 ) B AU R WL K sh 2.

HEZSAAR, 28(11): 5238-5247.

Ge SS, He LM, He W, Xu RB, Sun XT, Wu KM, 2019.
Determination on moth flight capacity of Spodoptera frugiperda.
Plant Protection, 45(4): 28-33. [#tHih, f#iHy, Ffh, 1%
W, PhGREE, RALE, 2019, F TR MR RATRE I . AH
Yfir, 45(4): 28-33]

Hou GH, Cui XX, Zhu Y,Xiong RC, Yao YS, 2022. Determination
of the flight capacity of Lithocolletis ringoniella (Lepidoptera:
Gracillariidae). Acta Entomologica Snica, 65(5): 612-620. [
FEDRE, FESEME, RN, REAIR, WhkAs, 2022, S0 kAT
fie . R A=, 65(5): 612-620.]

Hu G, Feng H, Otuka A, Reynolds DR, Drake VA, Chapman JW,
2025. The east Asian insect flyway: Geographical and climatic
factors driving migration among diverse crop pests. Annual
Review of Entomology, 70: 1-22.

Hu G Gao BY, Feng HQ, Jiang XF, Zhai BP, Wu KM, 2020. Insect

migration: Individual behaviour, population dynamics and
ecological consequences. Bulletin of National Natural Science
Foundation of China, 34(4): 456-463. [#{H%5, s, =ik,
VLaEAR, BOOF, RILW, 2020. & KRBT R, Pl
AR PERESL 4, 34(4): 456-463]

Hu R, Chen H, Yang KX, Cai B, Li JH, 2016. Review of a new pest,
Hyblaea puera (Cramer), in mangrove forest in China Forest
Pest and Disease, 35(5): 34-37, 20. [#15¢, BRiMl, #5i2%, 4505,
AR, 2016, ELLRARHE AASESR AT TR, T
FRARRG L, 35(5): 34-37, 20]

Jiang XF, Luo LZ, Hu Y, 1999. Influence of larval diets on
development fecundity and flight capacity of the beet armyworm,
Spodoptera exigua. Acta Entomologica Sinica, 42(3): 270-276.
[t P08, A%, 1999. 4h HE YRR SR kAR K &
B BHRCATIR . B I2EHR, 42(3): 270-276.]

Kabade KH, Patel Z, 1997. Biology of teak defoliator (Hyblaea
puera Cramer, Hyblaedae: Lepidoptera). Bioinfolet, 12: 343-346.

Li B, 2015. The war on moth control in mangroves. China Ocean
News, 2015-10-9(3). [Z=Hf, 2015. ZTAFAR LAY Ik K.+
R, 2015-10-9(3).]

Li YH, Li Q, Cao LJ, Song F, Pan ZY, Chen M, 2023. Determination
of the flight ability of Hyphantria cunea (Drury). Chinese
Journal of Applied Entomology, 60(1): 33-39. [ZEffEEL, Z=5i,
WRZE, R, WEEE, BRAL, 2023, SEE HMERATRE T A
FE. N FH R AR, 60(1): 33-39.]

LiuS, LU ZY, Gao HH, Zha YF, Liu Q, Yang PY, Li B, Zheng L, Li
Q, Yu Y, 2018. Research advances on flight capacity of insect.
Journal of Environmental Entomology, 40(5): 995-1002. [XI]¥5,
BHZ, myOoR, #—JL, X, BEs, 290, 50, 20,
T3, 2018 EHKATRESIBEST . PRET R LA, 40(5):
995-1002.]

Liu WA, Li LF, 2017. Characteristics and control of a new pest of
Avicennia marina: Hyblaea puera Cramer. Guangxi Sciences,
24(5): 523-528. [X 307, ZEmiR, 2017, P B-SERE mbhA i
TR AR KR TR, 24(5): 523-528)]

Nair KSS, Sudheendrakumar VV, Varma RV, Chacko KC, 1985.
Studies on the seasonal incidence of defoliators and the effect of
defoliation on volume increment of teak. Research Report of
Kerala Forest Research Institute, 30(7): 69-74.

Song YS, 2019. National Forest Pest Survey Results of China
2014-2017, Volume 1. Beijing: China Forestry Publishing House.
817. [RERL, 2019. H E Ml A Ay 2014-2017 474 [ Mol
AEAYEARR, B dbat dEMl . 817]

Southwood TRE, Johnson CG, 1971. Migration and dispersal of



310 Xz A AhARSEIR ©ATRE I E - 815 -

insects by flight. Journal of Animal Ecology, 40(1): 256-257. Xinjiang Agricultural University. [#{418, 2006. ZL4% H1)CFH
Sun XT, Xu RB, Ge SS, Fu XW, Zhao XC, Wu KM, 2019. Effects of REIIAE M S AR BRI B E R AT SE. B2 g, B8
photaperiod on the eclosion, reproduction and flight performance ARFF: sl Rz
of Helicoverpa armigera (Lepidoptera: Noctuidae). Journal of Yan MM, 2020. Effects of near-zero magnetic field on development,
Environmental Entomology, 41(5): 1045-1056. [FhbeE, 1% reproduction and flight behavior in Mythimna Separata (Walker).
sk, HEm, PR, BB, RFLEA, 2019. SEREIH X AR Master dissertation. Beijing: Chinese Academy of Agricultural
WOPAE . AR RAT R . IR RO A= i, 41(5): Sciences. [[=]5252, 2020. IEFRERAT A K AT  BH K
1045-1056.] TTREFI RS, A2 e S dbat: RO =R ]
Tripathy MK, Rout M, Tripathy A, 2018. Population dynamics of Yang F, Luo YQ, Huang DH, Cui XP, Yang HW, Liu XX, Shi J,
teak defoliator, Hyblaea puera Cramer at coastal Odisha, India 2012. A preliminary study on flight ability among Chinese
Journal of Entomology and Zoology Studies, 6(5): 2378-2387. population of Asian gypsy moth, Lymantria dispar. Chinese
Wang FY, Zhang XX, Zhai BP, 2010. Flight and re-migration Agricultural Science Bulletin, 28(28): 53-57. [, J&A K, #
capacity of the rice leaf folder moth, Cnaphalocrocis medinalis M, BEBEOL, MfedE, XME0, AtE, 2012, SN R AR R
(Guenée) (Lepidoptera: Crambidae). Acta Entomologica Sinica, Hh R RATRE IS, P AR 2 4, 28(28): 53-57.]
53(11): 1265-1272. [TRFE, k3, REE, 2010. F%E Zheng ZT, Jiang XF, Zhang L, Cheng YX, Luo LZ, 2014. Flight
IR KA TR PR TR B ). RS, 53(11): 1265-1272)) ability of Athetis lepigone. Chinese Journal of Applied Entomology,
Wu HH, 2006. Studies on flight potential and its relationship with 51(3): 643-653. [XifE, TL3EMm, ki, o, TilE,
reproduction in pink bollworm, Pectinophora gossypiella 2014. TS B KATAT M AFAE. A B R 2R, 51(3):

Saunders (Lepidotera: Gelechiidae). Master dissertation. Urumgi: 643-653.]



