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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
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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
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HRIAET( 228, 2015; 54, 2016; X SC& A
ZERNR, 2017 ), FEJSFEFRIETPE . JARAEHLZ IR
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H i I B AT RE ) A5 O vk R
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Helicoverpa armigera. fiA %145 Cnaphalocrocis
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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 RS A BE A HTCITRE S

221 A [E B8RS MATEH K BRI %IT
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Hm R 24 h s sdE, 25RO B
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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
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K47 (<10 km), #1747 (10-20 km), 58 AT
(20-30 km) S5#sm €47 (>30 km), Hr, 7E
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=, 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:
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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,
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7 80.00% (& 4: A), 1 HitMER R, 58 %FF
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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 FEEFEXFMATRI IR R TRITRE 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



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

=0T A  m<n m4-8h _80r B E<4h @4-8h

X 80F O812h ®>12h £70F [ O812h  ®m>12h

§° 70 60t

8 8 —

§ 60 [ ] § 50 |

&‘3 50 Dﬂ.‘:) 40 +

~ 40_ ~

X 30t X 30r

2 20 j e 20

R 10 T &R 1ol— g

o, . . . o . . . vl

1 2 4 6 1 2 4 6

H % Age (day-old) H i Age (day-old)

B4 AEB&HMBATEHLE (A) % (B) RART TR BN MEEEGEE 5 % E
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
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Yy, fAR ek AT, HOE R SR BRI
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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
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