5536 B 5 W S &~ £ Eild Vol.36,No.5
2016 4F-3 A ACTA ECOLOGICA SINICA Mar.,2016

DOI: 10.5846/stxb201407111415

BT, E R AR, SRR 20 SO A H A K XA /N S SR A TRATRE D IR IR A= 25443 ,2016,36(5) -
Cui J X, Dong J F, Ren X H, Wu L M, Zuo W Q, Wang Y.Effects of gender and age (in days) on flight capacity of an experimental population of the
oriental fruit fly, Bactrocera dorsalis (Hendel) .Acta Ecologica Sinica,2016,36(5) :

B & 52 % 5l X 75 /08 3K 18 ST 30 7 BF K 1T RE T HUR2 0

B EHE e EZAR AEXE,E A
1 W RHE =B IR R B S 453003
2 R RSB IH 471003

FEE R AT RGO S A A /N SRR 1.,6.11.,16.21.,26 31 3t 7 A~ H R MEREA SR 3 BEAT 22 /NI 2R i, T E
HEIFRATIE R Rt CATHT ] P RATER A, /NS R an AR SR B R VD, & 3 N T 20137 29 30 AR, UM RIS Fh AT
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B AT R 2Z TR B T B EKF(F = 4.10,P < 0.05) , H P 5 By B AR X3 RAT 3R Ay S M5k 3] T 58 357K F
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Abstract; In this study, adult individuals of the oriental fruit fly, Bactrocera dorsalis ( Hendel), from an experimental
population of 7 age groups (1, 6, 11, 16, 21, 26, and 31 days of age) was subjected to the conditions of 25 °C, relative
humidity 60—80% , and light intensity 990 Ix. The flight test was finished after 22 h from the beginning, and no food or
water was provided during this procedure. The original population of this experimental group was collected in Changsha,
Hunan, China, and was reared in the laboratory for —30 generations. One set of data, including total flight distance
(TFD) , total flight duration, and average flight velocity ( AFV) , could be obtained when a fruit fly flew a distance >20 m.
In total, 179 sets of data were collected from 86 females and 93 males. The results showed that females at 16 days of age
reached the maximum of flight capacity after emergence, but males of 16 31 days of age generally kept the flight capacity
at a high level with fluctuation at 26 days of age. TFD of 16-day-old female and male flies was 2485.6 + 2287.2 and 2152.3
+ 1773.3 m, respectively. The farthest trip, 8795.80 m, was made by a male fly at 21 days of age. The farthest trip among
female flies occurred at 16 days of age and TFD 8116.6 m. TFD and AFV significantly differed among fruit flies of different
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ages (TFD, F = 2.88, P < 0.05; AFV, F = 498, P < 0.01). AFV was significantly different between male and female
flies (F = 4.10, P < 0.05). There was a significant difference in the impact on AFV that was caused by an interaction
between sex and age (F = 2.74, P < 0.05). Although the experimental population is not identical to the wild population in
terms of flight capacity, the findings of this study are expected to advance the research on diffusion patterns, integrated pest
management, and especially the studies on the improvement of the release methods based on the sterile insect technique for

this dangerous quarantine pest.
Key Words: Bactrocera dorsalis; tethered flight; day age; gender
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B RATEE RGE T2y 2 28, —JRd /N B L (G B /INT 0.5em) B RATIE R 40, O < B AT )
TTES RIS RAT S F R A AR M0 1 SR 22 20 1 Sitodiplosis modellana'"’ | [V J& B ¥ Osmia
excavata'? | Hp T2 Opisina arenosella"™ | 22 K45 WF Sitobion avenae'™ IR ERL Culex pipiens pallens”’ | RSB
H W Meteorus pulchricornis'®' | 82t Leptinotarsa decemlineata' ™" | 4715 K&\ Sogatella furcifera' ™' %, 55—
et B AT, — B XA B BOR A B L (R KGR R T 0.5 em) , BZTT R i CHIFSEROARR PR 2R 41
INHBEE FE Agrotis ypsilon' ™ Kb HL Mythimna separata' ™" | FHSER I Spodoptera exigua''' | . KI& Locusta
migratoria manilensis'**’ | F W Musca domestica > | T& W % W Cletus rusticus'™%" | 7% %% % Graposoma
rubrolineata' ™ | 2531 Halyomorpha halys"™' |, K% Ostrinia furnacalis/™ ' % LA IS AT EEAE N 3=
B 3 ARIEIRIE , 73 R E R B BEAE Y IR IE SO A0 32 Tl IE AT RS, s AR TR A R THUE
AR RS ) TR Y 12—24 Gl3E AT RS, MR R BeT k i0 26 @iE CATEE RS, #1501 T A L
M2t N LR E N B 2 JT & i CHIFFERY 22 B HOE R AT R I RATIE R 4L

& /INSEWE Bactrocera dorsalis (Hendel) | 35 J& X0 H SZlf AR SR S2bE JE | J&—Fp i FErER e F L, X fpar
o 7 T A R A X, B O A T AR I | EJRE RO il R SR & — P VR 2 A0 i G
P RS RGNS R, A A N A A AR AE 250 2 AR R BAAH K R R
S 0T TGRS RIS TR SR /NS MR A 3 S XoF SR 114 Ry T ST 5%—20% Z I A X ) AR A 1
33.67—129.87 {LTCIAE A PFR  Hol B R e UE B G 3k 8 23.32—110.78 /258",

A /NS — 4 3—6 AR, AN S G ™ 1, 5—9 F Fhfe 25 8 f s, A ) b DX iR S 20 B I8 22
SO TRV SUS A /NS R i A S KRR 7 AH),9 AR EEECR IV R 10 H B4 4 H
FBRRCR AL FHARACE TN X AR /NSl 5 ] 3 Rl REAICRE TG T, 6—9 H B3k w10 AR AR e
JEGHT TR, 11 H B AE 3 A FEEECRARMC Y WivThTN b IX 8—11 H A/ INSe Bl BF i U & 1
T A VD DA /N S O A R R e 3 H BT 5 ePRg S5 AR 10 T, BTk 1 B0 5 AR EEIEAE, doR
WEAE R BLE 8 A B a) ™ dbat s b X6 4 SR Bl 2012 4F B9 W I BSOS R, /NS e 7 R i L AR
1,9 H RAEARIR 9 H R AN A 2 S mi, 11 A BRSO DU O RTINS
WEAAE I RADEIRAY S 00T 2647 RATI 3, 200 g i 3T B4 700, Bk ZE8 B4 9 00, & =N TR
15 00 175/ INSE & AT I Bl Ay R BR A BRI A 1 URLAE 20—30°C , RH KT 609% 26

T/ INSEME SR A ) AT A B T . Prokopy 55 & B 25—26C 25 T, Adi /NS W ) 7 B AT I o 9—
12 d;7E 22°C J RH80% 451, 7= BRHTIH ol 52—53 ', 9 45 % SR /I S5 e e e 1) 7 B 3% )y e B R A 7E
11 R AT 75 75 S5 X /N SEME i AS e A T AR SE I 2 B 14 H R SR A /NS B i o) o 1 A WA
[l i /NSl ) P2 BRI I 220 20 d, Bk 2R 25—60d , & & 3—4 A A (HEA A BB IEDY . B2,
XS A7 /NS 7 D 97 0y 45 B il A ) 2 A i Bk — 2 v
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WEFHH 3% 7—8 H I M HAE IR F KA R AT LI KAT 46.5km" | Steiner 25 (W % BRI A AR AP
Ih LG 9 E S nT LASE AR 65.0 km BB KAT 5 SRR Bh A0 2 /N SL i e AL nT L KAT 6.5—8.0 km,
FEENT IR 14.5 km MOV, RE/NICBE AR [FRIE A RATEIE A LR B S o T —2 T H il
FXHRATAT R, FRATTTF S T AR, B g0 45 Rk T4GE .

F1 A=+ FREBCHRFARNEZXRHR UTERGERIFLER

Table 1 Comparison of insect taxa chosen in tethered flight researches and types of flight mills in the past 30 years

WFTT AR ) B RATEEHAY RATHE RGO SCHRA U5
Taxon Order and family Type of flight mill Source of flight mill Reference
FERRGR G Cletus rusticus SR IEE L 26 il H il Al R [28-29]
K& Graposoma rubrolineata P H R 26 38 18 i =X Hh Al R [30]
2538 Halyomorpha halys L0 H R 26 3 18 5 X TR B [31]
LEE % Lygocoris lucorum B H H R 32 JEiA A [ R R [61]
BTG Adelphocoris lineolatus o H B R 32 jE iR Hh E AR BE [62]
TORETEE W A, suturalis 3 HHER 32 @ iH A H AR BB [62]
“RHTEEY A, fasciaticollis 3 H B R 32 EE R AR B [62]
Z KA Sitobion avenae i H R 32 jEiE AR AR [4]
KRG WF Rhopalosiphum padi 3 H R 32 il h E R B [63]
M KE\ Sogatella furcifera M H CEE 32 JEiA Hh [ R [12]
FKWE Musca domestica XA H b A 26 JE 1 R B [26, 27]
WRAERL Culex pipiens pallens XU H R 26 33 B4R TR A B [5, 64]
FLTWGH I Sitodiplosis modellana KU H R 26 i iH B TR A B [1]
WG /NSEBR Bactrocera dorsalis XU H Szt 32 3 1 AR BE [57]
TFoOKIE Ostrinia furnacalis 585 1 i A} 26 i - X TR B [32]
FOKIE 0. furnacalis Bl R RIS FE- R AR B [ 33]
A IS Cnaphalocrocis medinalis 3 H R AR 32 E A E o E R B [ 65]
HRF2UK Opisina arenosella i B U R 12 3@ E B A EEZ [3]
Ha %% Wy Helicoverpa armigera fe 30 H 7 SR 32 A E rh E R B [ 66-68 ]
Ha%S U H. armigera il 7 kR 8 1 i X B A KA [69-70]
K B Mythimna separata il 30 7 ) 32 B E rh E RFH [15-18]
HERA K Spodoptera exigua il 30 7 R 32 B EE rh E R R [19-23]
/INHBZE R Agrotis ypsilon 30 7 R 32 B EE rh E RFHE [13-14]
IR KIE Locusta migratoria manilensis RS oY 32 B EE rh E R B [24-25]
ZRKAYE S Toxocerus fairmairei B0 H SR 26 38 iH - 5E [71]

S Harmonia axyridis 3 P A X2 WM BB [72]
LB Coccinella septempunctata 30 P A X2 WA BB [72]
AL I Leptinotarsa decemlineata B E - H R 24 W H A O aRE =~ [7-11]
BRI Chrysoperla sinica ki F R 30 AR T (73]
BESE B W% Meteorus pulchricornis M5 H ARt 32 i A AR B [6]
M1 E W% Osmia excavata [R5 H BE A} 12 ji A= M EZ [2]

AR BB SR AT R B AT R ST AR B W A AT R

1 #RS5H®
1.1 kil

TR S AR R R W R U, = N BEH 2 30 40, MO IR Al (IRl R RHE R 22 BRI %L 3 1) |
PO 5 %35 A5 e Ais IR BT R R BE BT £ ) A i KSR % fEIEE 25°C  RH 60—80% 4511 T 45 fi¢
P, WHECPES & HCE FARFSEHRIE(0.2m * 0.2m * 0.2m) , % W AHIE 150 kAL, BEMER AW 5%, 0
SR H AT ERE (R A I REE RS = 3. 1) 5K, B HIR AT 20K 5 2547 i Rk, MR E35F 10
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WFFEah A, 34 HIE A N T A 32 A0 SEMRs KA SR T B AR U S0 K S H i B2 7 41, 400 1,611,
16.21.26 31 H#&, il pydE B 7E 1 5 17,
1.2 Gl

AIFFER N VAT RS S, I UFR) R 26 i, 3R G045 T i 25 S 45 R B R 2 B i i o & 19
AT RS, E AR R/MRED R, B A SHXIF R (2011) k™ IEERrva s . pREE ¥
W /NEHEE T 75 mL ) R, N 50—100 wl SBERIAR SR 15—20 s, FRERXOARZN G, S 2080 217 i /K
B KATES RN AN, 545 0.8 mm, K 0.10 m, il B 5E i — R KATEEES O 0.63 m, 75— A & 24 il &
DI R, SC S AR 25+ 1°C AR RS 50+£5% , JGIREREE N 800 Ix, &M Rad BEAKNFE K o0 FE 37,
R CSEMETE 10.00—11.00 FF4h, DL HUIHFESR S BILAS RS 7E I 4h ®ATiHET 22 h 5 (K H 8.00—9:00)
AN T THfEE Ik,
1.3 HdEseit

FRE RATIC 5% FH Matlab B3 7R DU s ) P9 58 B i AN AR R R CATEE R L Rt AT ] -
CATHUE SR E TS T, BT AT ISR AR I sk RATEE IS, WSR2k 60 s 1A U R 5
WA R P BRI [R] & A2 T 1 R4S, FTR A 450 9 AN " RAT IS TA) Sk B3 AT ], X 231 RATHE B 7E 10
m DL BV AT S5, 7 LAHERR . B4~ H DA 88 R 9 1

K FH Matlab 3KPEAS ANOVAN pRECII M AR ) | H S R A0 H % 52 5 R 7% RATRE I B3, >R A
Matlab 3Xf%: Tukey HSD ( BIE 2 B 2501 ) #4745 K P2 E L, P<0.05 MERAGITFE L,

2 ERG5H

B AR IR A R CATEE 179 41, Hodrbfe At 86 41, ME AL 93 4, /NS4 K RITSE
k2 Mk 3,
21 Bt ATHEE

FE 22 NBHELE R AN H A /NS s B CATEE B R B B A (| 1, A) . PR,
SRR 1 R ATRE AR N, B 11 H S E B RATEE B A 2004.70 m (FRIEZE STD =2066.40) , 7F 16 H i
KB R 0 B RATHE B H4E y 2485.60 m (FRi#fEZE STD=2287.20), 16 H &Ml 2T RATIEES 1) 95% &
fFIXIH] C1=[727.53 m,4243.73 m], Ffije , HEBRAY RATHE ) PRER T RE, 2 21 HESET, H 21 ITHE A R &
WA —2 , 28 31 HAR, (A st (9 174, SRS [R] H % B CA T BE 25 40 b 47 B 7 O 255007, &5
SR A H R HE B R ST RE B A R 22 AR GE B B E K (F=1.90, P=0.0906) , HEMEAEFIfL)E, &
TR E A 22 /NBFIESE T KA 3 Bt RATHE B A R MR Y 1/3, BLJE D, 25 6 H iy ik I
WE 1 H KO, 11 H R34 ST CATHE B /NI TR, 2 16 H sl [l 7 2 5 m I E (& 1, D), e 231§
AT B A R 2152.30 m(FpifE2E STD=1773.30) . 16 H i Mg 21 AT B 1 95% & {5 X [a] C1=[1128.41
m,3176.11 m], HEBEAY QAT SEIIZERR S 21 HIE AUA /MR TR, B0 CATHE B 3408 R 2004.50 m (i
STD=2674.90) , UL/, % 26 HIAA 1| BLR NEE, BEORIA B S 172 2247 05 Bk e o, 2] 31 Hil, ik
BN 2 WE(E, XN 23T RATHERSIMEN 2061.00 m(FRifiZE STD=2006.10) , 5 MERE L, HEWE 16 H #2511
RATRE AR R KT B R IR A NI, 45 B g BT AT M 2 S OB Rg i =
MR BEKF-(F=2.71, P=0.0184) , Htd 16 Hi#% CITRE 1A 2 Hemld, A 1 H &0 231 CATRE B ¥E
Z 250 1893.79m, PiI{H 251 95% B 15 X 6] CL=[41.91, 3745.66 ], C. Zik 3| i & /K F- ( Tukey- Kramer 1) .
W I e A 4 R0 B3 RATEE B G S W36 1 e 2, R B3 RATHE R BEA T XUR 107 22 008, o it 46 0
7, HE P2 /N S SR R AT RE 2 s A 31 B KO (F=2.88, P=0.0108) , MBI X Bt ©ATHE 2
HISZ A TR R B K (F=0, P=0.9743) , H I F0ME 50 A0 B AE X B3 AT I B 52 i A 35 3] i 35K F
(F=1.79, P=0.1041) ,
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Table 2 Flight parameters of the oriental fruit fly in tethered for 3 different day ages

F2 3INMRKREBBNLBRABECRITSH

Hi P ARG i%if%ﬁ?ﬁ%‘ %ifkﬁﬁq‘@ %i’rﬂkﬁ‘gﬁ“
Day age Gender Discriptive statistic Total flight distance/ Total flight duration/ Average velocity/
(m) (s) (m/s)
1 I ¥iE 925.67 5440.00 0.18
n=12 b2 1238.60 7559.30 0.10
H i 508.94 2456.20 0.19
e 82.31—4523.90 964.31—27750.00 0.06—0.42
Ty ¥l 258.47 2263.40 0.13
n=16 bRtz 325.32 3402.00 0.09
i 90.48 1038.80 0.09
e 2z 22.00—1134.10 285.30—13385.00 0.05—0.30
6 HE ¥iE 1164.00 3800.20 0.27
n=14 brifiE 22 1212.90 3568.90 0.12
E 886.38 3190.10 0.26
W2 30.16—4504.40 302.31—14114.00 0.06—0.46
T By 973.26 4627.70 0.18
n=14 bz 1319.70 5078.40 0.08
HE 362.23 2272.6 0.18
&S 30.79—4465.50 203.28—17010.00 0.05—0.36
11 HfE A ¥IfE 2004.70 7181.70 0.26
n=12 bRt 2066.40 5530.60 0.08
H i 1546.90 6023.70 0.26
e 99.27—7294.10 601.89—17305.00 0.14—0.42
Ty e 768.87 4029.00 0.23
n=10 FrifE2E 1139.50 5123.90 0.10
H i 248.19 1359.40 0.20
e 45.24—3511.00 412.05—15555.00 0.10—0.37
3 4MRRABBNZRAEBCITSH
Table 3 Flight parameters of the oriental fruit fly in tethered for 4 different day ages
Hi PR BRI E%JrfMﬂE% E%Vrﬁﬁﬁq‘l‘ﬂ %i’%%ﬁi%f;%
Day age Gender Discriptive statistic Total flight distance Total flight duration Average velocity
(m) (s) (m/s)
16 W [ 2485.60 6387.40 0.39
n=9 b2 2287.20 5594.60 0.08
hE 2050.80 4916.10 0.36
&S 596.90—8116.60 1960.60—19947.00 0.28—0.51
T ¥iE 2152.30 7699.10 0.26
n=14 bRz 1773.30 7604.20 0.10
E 1231.20 4521.60 0.27
&= 45.87—5859.70 1001.70—28177.00 0.04—0.41
21 W ¥E 1168.70 4082.70 0.29
n=15 bRz 954.52 3056.20 0.13
E 978.29 3822.90 0.28
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Hi P BRI i%fﬁﬁﬂﬁ% E%Jrﬁﬁﬁq‘l‘tﬂ. %i’a%ﬁ‘ﬁ;fg
Day age Gender Discriptive statistic Total flight distance Total flight duration Average velocity
(m) (s) (m/s)
e 22 126.30—2843.10 514.21—10253.00 0.10—0.64
Ty ¥E 2004.50 6046.60 0.24
n=17 PRz 2674.90 6546.20 0.12
E 544.75 3499.60 0.20
e 22 23.88—8795.80 140.85—23966.00 0.05—0.46
26 W ¥E 953.70 2766.80 0.19
n=14 P 2E 1812.40 3660.90 0.15
E 252.90 1246.00 0.13
e 22 15.71—6161.90 197.50—12954.00 0.04—0.54
Ty ¥E 1150.60 4261.40 0.30
n=13 b2 1228.50 4199.20 0.11
R 1218.90 4574.20 0.27
e 22 59.70—4517.60 124.34—15001.00 0.15—0.56
31 ik ¥l 618.01 2089.80 0.28
n=10 b2 908.60 2888.00 0.18
R 139.49 691.42 0.25
e 22 25.76—2369.40 224.55—8622.40 0.06—0.66
T oty 2061.00 6525.30 0.28
n=9 bR 2006.10 6116.70 0.06
R 2141.30 6743.00 0.31
e 22 11.31—6540.20 63.91—20339.00 0.18—0.35

2.2 B3t RATHE

TE 22 /NEHESE B AR, /N s b b 1) 231 KA EE SR Ei Wit A S22 (F 1, A,
B), 52T AT A MERE | H S 09FF2 ATREIAUIRT 11 HiIBH 16 H i, 4 TAGm ACE I i 23t
RATHS IS 5440.00 s (BRiEZE STD=7559.30) 76 6 HIRHTFRI A TR 6 H IR, MM FEL: €T
RE ST, 2 11 H ik B 6, X i BT RATIAI{E N 7181.70 s (ARifEZE STD =5530.60) 5 I 1-54E
RATRE IS TR, 2 31 Hlb ik B A, MEME A9 RITATIS R E{E D 2089.80 s (FrifiZE STD =2888.00) ,
Xof AN [) % 10 B3 QAT ) 0B A7 B PR 70 2200, 45 3R o H S DR B “ATRE B A S i o 1 31 2
KF-(F=1.78, P=0.1134) . fi/NSCHHERRA 2T AT RGES R B3 AT s A BB 1, D, E), i
g BT QAT ] AU BRTE 16 HIE, 6 H IR 0 ST QAT R 3A(E N 7699.10 s (ARifE2E STD=7604.20) , It
JT e R, 2 26 Hi, XA 23 AT R EIE N 4261.40 s (FrifE2E STD=4199.20) , KL% R T 11 H i
KV e JE P2 CATRE D TS N, 28 31 HIRIR SIS 2 Wfd, H Bt CATH [ H4{E R 6525.30 s (HrifE2E STD
=6116.70) , XJHEMEA [ H 0 Bt RATHHE ST B 5 225007, S5 3 on 45 B R i SR CATBE B 4 (E
[ 25 AR B W Z K (F=1.49, P=0.1915) . X Bt ®ATEF I AT WU 07 225007, Geit 45 R o, H i
PRI 0 A /N 2 BT RAT IR E] B s i I R B B K- (F=1.55, P=0.1645) , M5l % R ERAT I ] 1Y)
ML A R B R K- (F=0.36, P=0.5494) , H R G B AEXT B3t CAT B[] (1) 52 0 [ AE 3 A7 38 21 i
ZKF(F=1.65, P=0.1371) ,
2.3 P RATHE

FE 22 /B AR /NS MR NE 1%) SF- 25) RAT R B W BRAE 16 H %, R A 7 38 AT B 3
B4 0.39 m/s (FrifE2E STD=0.08) , 6.11.21 31 HIEAF I8 B ¥{EFE 0.26—0.29 m/s Z[i],1 H il
26 H 13 AT B S(ETE 0.18—0.19m/s Z ] MEBRAC A H 724 ®ATH B 2 (a3 2 DLEL 1-C, X
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WS [R) I 8 1 28 RA T B R A T B R D 22 00T, 45 SR S s i R 3RO S 3589 A T R %) i 2 8 i L B 3K
F(F=3.12, P=0.0085) . 1f/INSCma e g 1) -3 RATHE LG N 1 HIR 2 16 H ISR, 16 H &
B RATH R 0.26m/s (bRifEZE STD=0.10) , 28 21 H I H/INE T B85 76 26 H #4004 | it
I A2 AT R M 0.30 m/s (BRifEZE STD=0.11) , HEME 31 H A28 R AT 3 B (0 4E 5 18 & K F
SERRATHE YA M 0.28 m/s (bRiEZE STD=0.06) o X HEREAS [F] H 2 A48 CA T B pEA T80 R 107 2500 #
S5 R H W R 20118 AT A 52 e ik B AR L K- (F=5.02, P=0.0002) , X135 RATEEE 17 3L
K07 2600, Bt a5 A o, H 8 R 2R 0 A /I S -SF- 15 A 38 B 1Y) 5% i 3k B Lt /K- (K =4.98, P =
0.0001) , ¥ 51 P 2 X -2 AT M52k 8 T 57K (F=4.10, P=0.0444) , H #1551 08 BAE X1
TRATEEBE R B K (F=2.74, P=0.0144) ,

1 e 1| T
6 6
L = —
& 11 11
2 16| 16 |
a
& 21f 21
T 26t 26 |
31 31 -
1 1 | 1 1 1 1 1 | | | | Il | Il | | |
-500 0 500 1000 1500 2000 2500 3000 3500 4000 -1000 500 0 500 1000 1500 2000 2500 3000 3500
Bl TR B AT
Total flight distance/m Total flight distance/m
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