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A study on the flight ability of Euzophera pyriella Yang

CUI XiaoXiong, MA Zheng-Hui, XIONG Ren-Ci, LI Zhi-Xiong, YAO Yong-Sheng  ( College of Plant
Science, Tarim University, Alar 843300, the Xinjiang Uygur Autonomous Region, China)

Abstract: FEuzophera pyriella Yang is an important fruit and wood-boring pests of fragrant pear orchards in
Xinjiang region, which have the latent threat to fragrant pear industry. The flight ability of the adults E.
pyriella were tested by the flying mill system in laboratory. The results showed that moths of different ages
had different flight ability, the flight ability of 2 ~5 days old moths were stronger, whereas 4 days old
moths were the best. Hoisting for 14 h, the flight distance, time and speed were 14.37 +1.35 km,
9.40 £0.55 h and 1.59 +0.08 km/h respectively. The flight distance of male was significantly longer
than that of female, but the difference of flight time and speed were not significant. The flight ability of
both male and female adults fed with nutrition were higher than that of without nutrition, but the
differences of flight distance and speed were not significant. The flight speed and distance of unmatched
adults were greater than mated adults, but there were no significant difference in the flight time of adults.
The results of this study lay the scientific foundation for understanding the flight biology and diffusion
mechanism of E. pyriella.
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BLOER. K, TR B BEAE. B T
TR (RFANEE, 1994, 1998; BG4,
2003) o FHULPEEAE GO B Z 0], A BT oy
H DX AL B i, I 3 AR s b XY

B, WO ERMA R FE R —, PERE
e Ik 100%  (fRHEASE, 2011) , EXFHT 4

OB g B R A 1™ B Jl o o

H AT A AU BEIE A oA T Fe R 8 (4 WA
A, 2013) , WNSEOARSE. B WK BT OB
T W B FR R TR, A
HE 3 DR B AP 2R WAT e aE . A i A A5 A
CLIMEX BRI F 1 ALO0 B A v [ 7 785 12 1 A=
DR G AR B, 4 AR s B A0 R A [ N o R
XEZ S AAEMI. W (AR g, By,
TE HMN B, N5 BRI, AR L7
DA 0 N O 7 - | SN 7 s | v [ o N = 2 [ 1O
DU )RR 73 1 DX LK K V8 AR 8 1 /N ¥ 2 b X
AR T B BEAE T o [ A AL SR A2 A
W BA B m TRl (IR S, 2014) ¢

AT HUR B R 9 R b A A BB
BT R, DR AE DR BT B — M AR AR X R,
IS Ml 5 RS BT A T AR e R Y R
( Dingle et al. , 2007) . E& 4 %47 6870 & 0 5%
Bo T4 a &l ( Campose et al. , 2004) ,
EMRER CATRRMHERAIRZ, w4E A 5 ER
RS CInH & MR B ACl. A5 A
SRS (IR W, JBMEEE)  (XIIRAE,
2018) o L HURATRE 7 I e R A vk S A T
BEi AT M K (Kees et al. , 2017; X1 y5 4,
2018) , HEFPIE SUATRE IS4, WIEG A Sk
FRAR S TN A FLER 5T P % B R RATRE T B 52,
— EEENAMIF R R R (BRI AR A, 1992;
B, 1999) , Xf BEAEE R SR B §EE
HE. ZEEBIRA EE NS SR E L. Tk
X 3E R & Wk Cydia pomonella~ FL /N & > H
Grapholitha molesta~ ELHBIE Loxostege stieticatis F1FF
YA T Cnaphalocrocis medinalis 1 K47 HE J1WF 5T
% (Atanov et al. , 1991; F (L%, 1991; Peter
et al. , 1997; ¥&%E, 2013) , R WAT RAEFHEIE
RATREI BFERE - A ORI B U RAT IS R 48,
W5E T AZLCPEE S HOARR H W Mol B 7RSS
SRR AT HUEE . RATHE B R0 AT I [R] 45 2
By, STERA T AR R AT A,
N B B SR B A e A SR -

1 HR5HE

1.1 HRERAFE
L1 A s i 55

FEBERMRBEIE AR U AR g ] (4 AR
A) » FIBEBE AR R R 22 AL [l 5 4 A AL B i
BRCH, R HR AR R O R R R SE G %, FH 2R IR K o
Veds RN BE IS 55 B4y, TICT 8 AR b R oK 43k
JE R BRI, B RN 10% MK, 7= 5P
JaWCEEBRE, YRR L)E s TR RGN A T
B FR EEST SCIR R SCIR R L) AL fS L M
i3 w2 s QAN N LB i 11 A 5 13111 A N
HIUEACIR R B . P ry pie e, X EE, 43 )
AR FERTE (75 ecm x75 em x 75 cm) HA,
WG AR B 3P AL H 309 R ) AR 08 4 FH . 4l
FURS ] SR 25 R34 o JREE 25 £ 1°C, AR X B
70% +5% , JeJEWH L:D =14 h:10 h.

1.2 {YsBFfMAA

AR & RHRKAITFERE RS ( FXMD24-
USB Y, 2R TRKRMARAF) - HEEANTAK
e ( RXZ280B, T i {Lr X A% ) « Jnig#s
(Bear JSQ-C50X5) . z5 ¥ (£ ny) . &I B It
(HTCH) . AR BHEE (A V20) .

FHE: RR. B2, 2 mL E.0% . 5 mL &
DS B4 2. BEAS. e, —RETF
B, DAY, B e 5E. BOBE. B ]
TR K B T)L JBARAR 502 BEKE . Y TR AR
ISk B M EIER M A RORER. AR FREROK.
75% 55
1.3 X%fTEEABINE
1.3.1 Kok

IR 225 FE T8 55 1 77 15 I8 43 o 4
(SR SE, 2016) , BEHUfRFE. AEIEH AT AL
B, RTFELENIHHS. A REFHbES
Bt R TR I, AR5 T A RS A9 e TRk A b
HUNEERZR LM E A MBS, H A S M
IRBEIU/DE 502 Ji Rl 320 3 e B 5 28 422 4k 1) AR BE I,
PREF I 5 b VAR B, 5 0 Aol i Pk v
. AR, K & MmN, RS
AR W IR M LB T R, it e BRI
ERT UUTERE R, RiFmIEE T REMN
T i Be AT S L Bl e KT O ) A E) £
R . FEHIN RATE R LR Ici ifE B Hik
BHRITEREXIENEE RN RG. FERER
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Hshic s 1153 I R ) SR AT A Rl 2R
BURATIEES . 3 RATHUR, e KR RITH R ES
o m KRR E N 2B, B CERE
25 £1°C, MIXFIEEE 70% £5% .
1.3.2  R[A] H A B0 BEIE B R 5 KA TRE 10 8

IR R =y N 5 S 11 ) N N G L
e, TR 10% B K, M oEEER 1. 20 3. 4.
5.6+ 7. 8. 9. 10 HIRMEEFEAARSCEL ( HEHUF1HE
H) 45 ~10 kibfrmik, #ELm K14 he T
RO R A 22 ol DR i A A e kA AN I
AT AR B, SEBR AT AS[R] H i i e A
M4 5 Sk RITSEUE
1.3.3  A[a) P 5 % A AL U0 B 0 A R 1Y) RAT RE )
bW

FRAE 1. 3. 2 RS, e B CATRE 1 e B i
FRIOASS L e« B R L, RIEE 10% 138K,
TR A 45 B 10 ~ 15 Sy pl st ATk, g m «
14 h, BRI AT HERE A 10 Sk ® AT S50,
AN, AN TR A, TR .
1.3.4  FRULIEIE B AR [ 8 FR S T AT hE
F1 e

FRAE 1. 3. 2 PR e B RATRE S et H i
FRBIA A HC A ME S ol R, T B A I 10% B4 7K
R KB Ab B, M HE4S 1 10 ~ 15 3k, 2 5liE AT
M, #LEm K14 he
1.3.5 R[EZCHCRS AL BEIE R ) ®ATRE 7

FRAE 1. 3.2 PR L, Pk B RATRE J7 Bk H il ik
R B 2 A8 K AT L A TE A M E R, R 109 B
oK, MEMERE 10 ~ 15 3k, SpdllibdTin e, Lk
€14 he FRULHHEN W Z PG 2 ~5 H it
PACHe, FEPL)E 3 H WM. M sk /e s, fE
HAMACHL XA = B0 4 H S {5 M e i
AT IR I3 58 e S X HE HR 1 AT O LA ]
T A TOHE ALK B I U S RS L. N RS A )
RACHCHE L, 5 X Y 0 Sk 38 BC A L, e 22 R
SR, SBRA ZE FL A A B I AR
1.4 HiEAE

SEFH Excel 2010 FIG8H40 M4 SPSS 20. 0 it
BAGHEATAE By M I T AR (B
PGS BRI SCRCRA) X B B B A8 A
RATRE S s, i PR R O 2 0 ATk X AN TR
Hiy il B AT S 5T o, S B FEH
Duncan’s i & W 2472 HE HeEs ANRER. A
[F) 5 TR 7S IS [) A2 e R 725 A9 B H B9 S 2 R A A
B« P85 AT I S RO 2 AT R A 1 22 5

BERA CR. 7 22 AT, SR 5 AT
T RATHER . V8 AT 0SS R AT O
AR, R TEA M, WK R AT T
IR AT

2 #ER5HH

2.1 AEHSRERADTERRA TR

TR B e B A — & ny CATRE ) (W
F1), MHREIEE KATH B AT A 25,54 km, fK
AT B[R] AT Gk 13.89 h, fe K K AT R AT 3R
2.96 km/ho FARURBEUE B Y CATRE 1 5 H IR K
FEY], ES 14 h i CEERER: R [E H R
W RATEEES (F =11.38, df, =9, df, =90, P <
0.01) . ®ATHI[E (F =8.28, df, =9, df, =90,
P<0.01) . KATHE (F=4.28, df, =9, df, =
90, P<0.01) MfFfetkld &2, 1 ~4 HIB AT
REI AW R, 4 HIRIABNEAE, 3 AT
14.37 £1.35 km, -2 KATHIE 9. 40 £0.55 h, -}
P RATHEEL. 59 £0. 08 km/h. 2 ~5 Hit ®iTHE
ARG, LS B R B 3G, RATRE 1%
WREAR, 2010 HEp R RATRE I & 55, T AT
PHES5.52 0. 84 km, -3 ®FTHFfE 5.01 £0.36 h,
SEFRATEE 0.79 0. 01 km/he
2.2 AEMHIERAER R CITEEN

3 IINAE AR AEHE 4 H % 7 AL A e A ol
HEEM K 14 h B RATREST, SR EM: KRR
R B AT RE I AAAE — 2 1Y 25 5o MERRESIACTH] )
s E R R (1=2.84, df=18, P<0.05),
KATHIE (1=1.74, df=18, P=0.09) F1 &7
BE (1=1.25, df=18, P=0.11) ZRFAEBE. I
WY RATIE R RATAT A, RATHES R T
WER (L) o
2.3 BHRAWERHAREFKRET CITHE

S3IE R 2SS 4 H % 4 AN [R) 5 57 0 A AL
DEIEIE MEMERL TE 14 h B2 KW RATRES), 45
TR AL BE IR B U [R) 38 SRR A8 AT B B A7
EREXET (1=2.25, df =18, P <0.05), KiT
BEES (1 =1.45, df =18, P =0.12) I K7
(r=1.22, df=18, P=0.13) [HZLREARZE. K
TR 10% WEEK RATIT ] . RATERBE . RATHR
YR TREHEK (K2) . Hitt, FRLHEIE L
WG IR RATRE A 22 5, M 2 mi ot X
AN E IR A H R ATRE I A
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Table 1 Flight parameters of adults of Euzophera pyriella at different ages

Tzt 3L KATHEES (km) Flight distance  KATFH] (h) Flight ime  &fT#EBEF (km/h) Flight speed

! A(g:) Nooof R P bRER  ORKE PR sBRER  ORK P bR

lacewings Max Mean + SE Max Mean + SE Max Mean + SE

1 56,59 15.23 8.21 +0. 88 bB 10.25 6.8 +0.39 bB 2.55 1.22 +0.08 aA

2 56,59 18.33 11.23 +1.23 aA 11.23 8.3 £0.49 aA 2.56 1.32 £0.09 aA

3 56,59 20. 47 13.56 £1.52 aA 12.34 9.3+0.55 aA 2.88 1.36 £0.09 aA

4 586,5¢% 25.54 14.37 £1.35 aA 13.89 9.4 £0.55 aA 2.96 1.59 £0. 08 aA

5 56,5¢9 21. 12 12.32 +1.32 aA 11.21 9.01 £0.52 aA 2.87 1.21 £0.07 aA

6 586,5% 17.23 10.22 +1. 18 bB 10. 58 8.75 £0.48 aA 2.78 1. 13 £0. 06 aA

7 56,59 13.25 8.01 £1.01 bB 9.33 8.09 +0.47 abAB 2.44 0.99 £0. 06 aA

8 56,59 11.56 7.21 £0. 88 cC 8.29 7.54 +£0.44 bB 2.35 0.93 +0.03 bB

9 56,59 9.28 6.88 +0.84 dD 8.16 6.45 +0.38 beBC 2.12 0.88 +0.03 bB

10 56,59 8.63 5.52+0.84 dD 7.32 5.01 £0.36 cC 2.05 0.79 +£0.01 bB
IE: BPARAARRE FREFORZERMEE (P <0.01) , AR/NEFHFRRZEREFE (P<0.05) . T[. Note: There are

significant differences between different capital letters ( P <0. 01)

and different lower — case letters ( P <0.05) . The same below.
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Fig. 1  Difference of flight ability between adults of Euzophera pyriella

w: FPRAARNE FHFRREREE (P<0.05) . F[E. Note: Different lower — case letters in the plot
indicate significant difference ( P <0.05) . The same below.

2.4 FAEZERRSERADIIEMN H CITHE

SRINE 4 H R[] 38 F R 2 0 75 AL B i
WERERCHFE 14 h 3RS I RATRE TS, &t
ISR R AN ) 32 e bR A4 B A O BRF M i R R R
IRt ERARBE (1=1.13, df=18, P=0.14)
bh, HARITHAEE (r=2.13, df =18, P <0.05)
FIRATHERS (1=2.45, df=18, P <0.05) [}
TER 525 5o A AL BRI M A e 32 T 2 J5 6AT
BRLS TRATHREEE . AT HE B 34/ T oK 32 e 1Y A
(1#3) o

3 St

ALY I MR 52 00 25 B AT AE ) B9 I 2 45 2R
RUFR B HA — i RATYBRE T, Fdz ®
FrPEES Al ik 25. 54 km, e dQ RATHS A AT 35 13.89 h,
R KATH T4 2. 96 km/ho KATHES i TR
ALIRANRL RO, AR T AR A I
TCfk T 85 Hb % J§ Agrotis segetum~ ¥ ML T7 B Uk
Spodoptera frugiperda~ TilZ K W Protoschinia scutosa
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Differences in flight ability between adults of Euzophera pyriella in different nutritional status
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Fig. 3 Differences in flight ability between adults of Euzophera pyriella in different mating states

M H % % & Mamestra brassicae ( Atanov et al. ,
1991; Z#L%&, 1991; Peter et al. , 1997; 2%,
2013; FRULIEAE, 2016, RIBEAE, 2016; kR,
2018; FHEINAE, 2019) o AN[E] H A B0 BEIE AL
mRATRE I A B2, RS RTLH Y, B
HIR 3N AT RE D R i3t oim, 4 H S Bk g fA,
HAER5RM WITRE 1, Z ) kE H & n 1T ee
NBW TR, 10 HIB AT I 55 XA AT R
TR R S S SR A B IE L R M T
348 . Helicoverpa armigera~ TEMLEZRE . H AR MK
TN B Athetis lepigone %5 B L AH L ( Atanov
et al. , 1991; 5 FL B Z&, 1996;
1997, *BAEW 45, 2014; ¥IT S, 2016; R HE

Peter et al. ,

45, 20165 HE{HIMAE, 2019) o P IH AT RE
JIRXNT LSS, Al RE S RATHUR 22 & F A L
TR AR AT A SCEEE PEAAK REIR Y T
HERE SRR 355 5 3 UTA G BB A KA F I
B, RATRENIZW R R, 2 ~5 Hig A AT RE

B, IG5 R AT A O A — 3, 2R K
HORATRE I B WA, 7T RE 5 LR N EELO e )
G, RATHUREE © ATV E IR LA & (Johnson,
1969; Sun, 2012) .

RIS L AT 0 77 € — 2 25
HRATRE AR THER, HAE AT LA A7
WEZE R EARMEME By AT IR [A] AT TR AT R 22
SN, HME BT R AR TR R AR T M
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dro FRLLHEME ME 2 RATRE D R TMEAL, X — 6
ARG R FH TR k. EHERE. &
B 1% Lygus lucorum~ FeRIMIZE T T Agrilus marcopoli
EER—F ( Peter et al. , 1997; Lu et al. , 2007;
ForE A, 2015; L e AF, 2016; & U AE,
2019) o WFSERUIEIR ML R ST . Bk
R TRATIN i 45 S 3 WY e A ol ) RATRE ) O I 22
5 (Peter et al. , 1997; SR Jp4E, 2016; FHithip
4, 2019) , WMigkEE AHMIZAE S T AT @ 45
R RMER RATRE IR THER (Lu er al. , 2007;
FEHERE, 2015) o — M F, MBIAAY B HURAT
(AR RO I Y 7 L e SR T L2 S
HRATHE B I T M L, T 2R E i AR i s T

A AT B R T R, 3 M A A B
WEZEFA K.

TR B e B AW 5%, CATRE A
—REZES, HUE 10% 14 5 7K (1) M 2 il B R AT RE
BIRTXT I (AURAEEKEE) . XU #7557
HYAT B B B AT RE ) R TARAM R E 5,
FAERGE M TRk TR AE A
T~ EHSRWE Wk Spodoptera exigua~ Ff 4% B ZEHF 5% 45
HB—F (Armes et al. , 1991; VT.32 184, 2000;
FBAE W 4, 2014; TS, 2015; T g 4,
2016) o BB RATRE EHAE R RV AER, ML
BB AN B i A2 B S sh A se e, T EL6 R
B RATIE S A W R (SRR AT, 1992;
RALWIAE, 1997; L4845, 20005 4% i 21 5%,
2017) o W5, B HRAT R TR AR BT Y T
Fem A L, U n s B R AT ) AR B 1
5, KATRES) WERRAL, AN AREFREHE L, 1K
INBERP AR FE AL, SR RT3 T RATIE 30

AEHCRT B Y A= 58 A AT B B AR R A5
Wi o AN [ 32 T R 285 7 20 TR A g e o AT I ) 22
SRS, AT R AT R S [ 2 A AE
2T A AT AR A R RS I 2 R AT T
CATHEEE . RATEEE BN TORACHE, X — 5SS
RS R M8 R 8O W Trichoplusia ni
H)BIT 9% 25 - — 2 ( Sharpe et al. , 1975; R ALHH,
1996; FITAE, 2016) , SAEMMIAE T WHoR 4
RAF, W RUIA SR B gl 5 RATHE ) 08,
DUF] T H 4025 MY R 72 09 ( EMESE, 2015) ,
XA RE S B AR ) Fh 2 25 A G i L — HL5E AR
e, (EEsFEARRATRE S, F-4R61E M 2F F /™~
YR IIT o 7E 28 BC o A v e H e M R P S IR
VI R4 R MY FIP IR R 4 2 R Ak Bk

PRI (FESRIESSE, 2010) . MATTTAE (5 M HURE HI
TRATHI BB IR Y B R B AR A 7 T, P EE A
WER TRATRE T R o RIS T R
KT REREYI, CATRRIWAT TR 1Ak,
RO 2 T 2O CAT LA I 2L, RS W e A
FEEZETF M LAFI A ( Hanski et al. , 2006) .

AWFFEHN ] AT B T 3 N R R B0 B0 AR S
TR CATRE D EAT TR E, WA TR IR H
PESS EFRRA S SSHOIRAS XS B AT RE ) 19 52
e, AELSE e RO 36 B A e R AT R ) 1 R R I L
JERAL RS, AN AR E 2R,
BRI 22T WNERNGEEEm, Hi,
RERT RS HARRET W ITRENA —E £ R,
FHNENMG A, LT RO TR AR SE T
GrubEL,
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