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Effect of flight temperature on flight capacity, ener gy substances
and fecundity of the beet webwor m (Loxostege sticticalisL.)
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(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy
of Agricultural Sciences, Beijing 100193, China; 2. Environment and Plant Protection Institute,

Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China)

Abstract [Objectives] To study the flight capacity, energy content and fecundity of the beet webworm (Loxostege
sticticalis L.), at different temperatures. [Methods] Three-day-old adults were tethered for 10h in a flight mill to test their
flight capacity at different temperatures, after which their triglyceride, glycogen and protein content were measured using the
corresponding assay kit, and their fecundity assessed. [Results] 18-22 ‘C was the optimal flight temperature. Triglyceride
and glycogen content were significantly lower in flight-tested moths than in the control group and those flight-tested at 18-22
‘C had the lowest triglyceride and glycogen content. There was no significant difference in protein content and fecundity
between flight-tested moths and the control group. [Conclusion] 18 C to 22 “C was the optimal flight temperature range for
the beet webworm, and triglyceride and glycogen are the main energy source for flight. 10h of tethered flight did not affect the
fecundity of 3-day-old moths.

Key words Loxostege sticticalis; Triglyceride; flight mill system; glycogen; utilization efficiency

*PEEI H Supported projects: [ H S AT RITHE (2022YFD1400600 ); ERKLEAL B ARIKZR (CARS-22); Ll A F HRBUM
MK fiess i H (15226006 )5 P AR BEAE A GRA7 0E 50 T B A BT 55 2% (1$2022XMO5 )

*#5f —fE¥ First author, E-mail: jihong 23@163.com

ek H FH IAVE#H Co-corresponding authors, E-mail: Izluo@ippcaas.cn; xfjiang@ippcaas.cn

WekS H ) Received: 2022-09-14; %32 H Accepted: 2023-08-23



+ 1670 -

o B 3244 Chinese Journal of Applied Entomology 60 %

b iE (Loxostege sticticalis L. ) IR
D7 Hb DX () —Fh B Ol F AL (B ALE, 20045
BALEAE, 2009 ), HHEA B E A 1,
AT A5 M O HL & AR SR AT T, 7 A 8 40y
NECH B, R HAEFER N E g, B2
R 26 3 [ b T b DX AR A0l 3 s A R 1) 48 5% 40
& (R ESE, 1987; 4EJ7HL, 1992), BHiE
1 IE R HAE I K kAL L e ik BN R
RS A — B Az 3% s X 3R o i HGE R R
FWFFE 2 WA HAE B IR 400 m 2o A5 1 v R 4
W2 AT (BRERRESS, 1992; FMVHEASFIE A ik,
2004; FKRENAE, 2012 ), HEHLIEE K R R Y E R
B AR MR, FEMDR IR & 2T )
1o FE B ] SE AR R DA 3 R — PRk
B REFERY ATIE 3, IR 28 B B U T
BRGSO REIRY) 0L, 2L ()2 1E 25 1
AT FELIRESE S REIR Y BT (e A D 1
%1964 ; 5228 4E ) 1983 ; Gunn and Gatehouse,
1988 ; HIHELAE, 19955 RALWAMIZEFIT, 1998 ),
B I R AR VR ) R A A A A R
T8 o ARG EE S5 T AT R Hb M R R A 5T A AR
folanfar, LUK AT e A s RE 1A Ak S Hd
WX Bl i, VEEEE XT3 H R s M |
WRAEAN IR 25 F T AT 7 10 h sk,
THTATRES, WEHEE . H SRR AR A
JO 1) i DA e A B e AR Ak

1 #MREFEZE

11 Pt HiE

AR S0 R b 0 R YR R B b R R B
(114.63°E, 41.87° N ), 250563 PN 1] 37 BAH AL
RIGAE R BE R . BGE & O T YR L
(H#Z 9 cm 521 cm) 1, Piim=E Igni) e e
2o, KSR T B TR RS N R
f 41 H LB i Y 7K 3 1 Chenopodium album L. 4]
MRAE 750 mL SESIRH, B 20 SLAERH: | TR
B, WA — B0 R R gl L, ORI A B AR A
IR 11 B2 LA JE e 20 A7 B 1k &)y Uk G Rl 3R A AR
DB B A 5 B 48 e P KSR Rl
BN I AT B0 15%19 5 cm =11

TCEA VD A R Sk T ACECRN A o D DR 5B 381
HOPMEry R, 35 = IR Bl 7E (2241 ) °C,
AEXVR BRI TE 75%+5%, JGEMI R L16 : D8,

12 EEEAY BRI TR

T b AR ORI AR 2 H 3 B RO /N
HR AR I G5 I R B R C 53 90 P A Ik
JRTA 40 mL 717 3 B2 FHERLR AR, FFIA /R
 10% (wiv) H %K IR 2 i IR D AR it
Y, M TR TR AR 3 mm YL
) 3 — 5 6 3B e b R ol e P 0 s R
T J A ) o 12 Ak TR LA LS T mmx
4 mm FEDRMAE IS PR LA PR IR 2 3 HIR)S
AT RATRE SR S 55— B o3 B ME i A A
A BRAE 0t BR o e R SR IR B 551 5 1.1 i
RS R IR I — 2L

1.3 AFEEERCAEWNEMIEGEENRSE
B = M

i CECE A R AT ((EZ2R TR A
AT, ARSI IR E 14,18, 22, 26 Fi1 30 °C
IR IR VL RIN£0.5 °C) 5N KIRE (
CELIORT R RE IR ), AR B
W R R SR 60 Sk BT IR A PR
K N O S PR AR A Bl ik 1 CCRIREEE
M CENBERERITE 70%£10%, XA
T Pl Ay Bl R AT ) Rl B (B AL AR
S, 1992 ), i QI AT (] S DB H A G
WS TR L 10 h, Gl R RATEE AR H 3hid
ST b WEL R P AT B D, B B R G R AR AR
Fro i CHTE X Hil (3E XTI #E17
PREJFICSR, M CEE TR 58 UG B He i
A 1.5 mL .08 IFbRid LA 25, e B
WA HZRIES T - 80 °CARAE, F Tk fe
I o & i
131 HHBZEEENE M0 CRE X
HE B AL OME | i R Bl e 4% 20 3k, 2ok
JE R K AR Sy B R E P S 43, I3 | FR
FC %, SR A H 0 =R I a2 iR & Tissue
triglyceride assay kit E1003-2( & Fl| 3¢ & K AR A5
BRANF] ) A3 i il L R v — e
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132 MWMEEENE A QR X IEEE
BLIEIOHE | o B I % 20 3k, sk 2
FUH 5 B H RSy Ry B RS PR 43, I BIAREE
AN, SR FAF LB T e 0 & A043 (1
SR T ARSI ) A D e L R
JLEH .

133 WABEASENE #H1MhH GREK
X HABEAILEIBOME | e AR R A% 20 Sk, K
Sk o R R AU S S RS P A3, 4300
FREFIC S, SR )5 ] Bradford 25 [ Bl 2 i 70
& PC0010 (JbmZsERMEARATR ) 435
FEM . IR A

14 AFRE B SRR £ 5E 4 H BRI

w13 prk, BCRANREE R Bk R
HEOME | BfERCHLAS 20 SLHREAR 19 18X A
IR R R SR (R A EAPALE, 2014)
HIf bR S AT SR FBURE AR IR 10% (w/iv)
(AT AR AVE B B, A B R 4G B
R, BRI A B R AR, 25 & BB {0 5
DR T AR IR AR, L B AR AT, il
ST g S BE TR T X M S e A A
o A I 10 5% LR RS BRI R b 28 L R B 4
B o T SEU0 404l o S AT H AR L G v, 7
TR Dl 705 W ™ = 1 vl Y/ 3 = A

15 HiEsE

H R AR R s A B E PR E R ( Mean +
SE), B 22 Hrmr 4 Bl A T IE A A
ZEFEUMERTIS: , FFXT AN 2 XA S B R4 T
XPECEAS In (x+1), AR, FHETREER
T2, T REESNIER, N
Tukey’s HSD (k#1728 LL L, MEMEE 2 [A] [F]—
BARIXT HERAE T A6 10 7 vk T o T A 1 4k
Yo 7E SAS 9.1 HhgkfT,

2 GREHSH

21 ARIBERCEMIECITRATL

w1 R, AEREZAETF R 10 h 5
i B B ) RATRE B R RIRE R BTG

FhiE M fE AR . ARNREE AT % 10 h #ERK
HE R RITHI AR B 2R (F a5 =17.71,
P<0.000 1), 22 CHMHTHEK, HFRERKT 26
130 °Co AFIREEAAMET & 10 h dEak A
RATHI M AFE R E 25 (F (4 295) -21.66,
P<0.0001), 18 CH&M TR, HREFEKT 14,
26 M1 30 °C, 30 °C&AF T By CATH A 5
8 2 T AR SR B R RATRT R 18 °C
K 22 °CIEMERH ATHIRRAEIRE, 30 CHIE
HRAEEL T (K1 A)

NI S50 K010 b o R ok e )
TR B AAAE B3 25 52 (Fy, 205=15.23,P<0.000 1),
22 CHMAT WITHER Rk, HEERTF 14, 26
130 °C. 14 CFAY WATHER B2 & T 30 CF
Mo MR H P SR RATIR B2 18 1 22 °C,
i T RAT I BN THIRGR , SO & iR AT
R I A IIHIVER . ANRREEZE T M E 10 h
b R R R TR B A R 22 5 (F 4, 20s)
= 15.10, P<0.000 1), 18 °C&AMFF KATHE B &
K, HEZFEKT 26 130 °C; 14 F1 22 °C&AF
TRRITHEE IR R ERT 26 & 30 °CHY; [A—
i QIR SR A T e L U AT IR B AN AR
FEESR (P>0.05, K 1: B),

ANAREE Z6FF K 10 h B iRl i o iy
R RATHEAFE R EER ((F 4 25 =6.79,
P<0.000 1), 18 °CE&M T F¥ “ITHE R K,
HBEKRT 14, 26 A1 30 °C; ANFENEESLMTF
& 10 h AR AR S RA TR AR
F25t (F g 005 =5.12, P=0.000 5), 18 °C4
PFFFE AT R R, HRERKT 14,26
30 °C; 30 °CEAAMF N MR A T35 AT B
FETHER A (df=118, t=-2.17, P=0.0324),
HABIR B ST, WV AT AR
ExF (KB 1: C) AFEET M K10 h HHb
W P PR AR T R AR R 2R (F (4, 205)
=14.36, P<0.0001), 22 °C&M T/ HEBED
F 14,26 F130 °C,30 °CT M WelkEHIRZEZ,
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0.0177) X% 26 °CF (d=118, t=2.26, P=0.0259 )
b OB R ) R R K R I R T AR R
(), HABIRE R B G R R
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Fig. 1 Flight capacity variation of adults of Loxostege sticticalisduring 10 h tethered
flight under different room temperatures

P ek b bnA A ) /NG 5= RE A A ME i R s i AN ) 17 Gl B 45 0 T Y45 Rl FE AR 22 Tukey’s HSD 2 HLAL
£ a=0.05 /K VP2 A, URTER R T, MR AN ARARZ T RITE 0=0.05 K122 5 W%
The same letters above broken line represent no significant difference tested by Tukey’s HSD test at a = 0.05 level.

* represents significant differences between female and male adults under the same
condition tested by T-test at a = 0.05 level.

PR EAFIE R 27, 18 Ml 22 CHRMFT
RO R A Y TR A T TR [ (8.37+ 0.28) h
F1(8.28+0.32 ) h], RATHEEHK[(29.09+1.48 )
km Al (26.84£1.62 ) km], P KF7 8 B i
[ (3.35+0.12 ) m/s il (3.07+0.12) m/s], Ti{KE
AR/ (1.9940.11 ) mg A1 (1.52+0.11 ) mg],
ROV Sy B I RA TR IE E AR (B 1: D),

22 ARBERCEMEHH=EBESENRM

mE 1 PR, SERELATH 10 h 5
B MR | A S H T =R A A W R
(F(s 114)=7.12, P<0.000 15 F (5, 114=11.98, P
<0.000 1), B m CRERTE, BEHH W=
i & & BT (14 °CBRARM), 18 CF i K 10h )5
JEH I =R A K, o MR A 7R SR T
B K100 JFREMT 14 °C, ifiHE a7 s

T K 10 h S REEH I =l B /N T 14
CHI30 CHAT . AR GRS RRUME . A5
WG RS i =R S e, T MEPE AR,
HERBEST 18, 22, 26 130 C T, 1
X FHEE SRS L B = T 18, 22 fi1 26 °C
By, 1E 26 °C (df=38, t=-2.22, P=0.032
3). 30 °C (df=38, t=-4.1, P=0.0002) FF &
10 h J5 S HR (df=38, t=-2.38, P=0.0225),

W | A B R H I R A A R R A
B0l S v T S O L R B
SER A RAEAFIREAMAT R 10 h 52 E
N, HAMERRTE 22 CF B KEmS 26 °CF
m AR EBREAEREZES (Fo, 14 =3.41,

P=0.0065; F (s, 114)=1.63, P=0.156 4 ),

Xof FR e ol L P DS I = A e T R
Hifl) (df=38, t=-2.59, P=0.0136), TMi%&i&E
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Tablel Triglyceride content variation of adults of Loxostege sticticalisduring 10 h tethered
flight under different room temperatures

Pk

ORI RE Rl B

=R AR

SHM =R 5

B (°C) (pg/mg) (ug/mg) (ng/mg) (km'mgug ")
Temperature N Triglyceride content in ~ Triglyceride content in Total triglyceride Utilization efficiency
(°C) abdomen (pg/mg) throax (pg/mg) content (pg/mg) (km'mg-ug "
M Female /i Male M Female /M Male M Female /Mt Male M Female /M Male
14 20 51.84+3.39 66.88+7.62 0.72+0.02 0.85+0.06 30.94+2.24 38.64+4.36 0.33£0.04 0.43+0.04
ab ab ab a ab ab b a
18 20 31.84+3.81 35.07+3.90 0.68£0.07 0.76£0.07 20.25+2.35 21.73£2.29 0.49+0.04 0.42+0.02
c c ab a c ¢ a ab
22 20 3553+4.33 35.30+3.90 0.54+£0.04 0.65+0.07 21.56£2.53 20.92+2.44 0.41+0.04 0.34+0.02
be c b a be c ab ab
26 20 41.90+4.50 55.464.12 0.79+0.05 0.70£0.06 25.74+2.64 31.55+226 0.35£0.03 0.31+0.03
be* be a a be be ab b
30 20 42244293 64.37+4.54 0.75£0.07 0.86£0.07 26.96+1.64 40.06£2.66 0.30+0.04 0.32+0.03
bc* ab ab a abc* ab b b
ck 20 61.73+5.29 83.17+7.30 0.58+0.05 0.76£0.05 37.30£3.50 47.36+3.82 - -
a* a ab* a a a

R P BRR R B AR ERR , [ —80 8 5 BA RN PR R /R 2 Tukey’s HSD 2 8 HUARAE 0=0.05 /K-F-22
SRR, MRRIER ISR T ME . MR AR AR AR T RS0 AE 0=0.05 /K P22 53 3 . - AR, %

3. 5H1 7,

Data are presented as mean+SE, and followed by the same letters in the same column represent no significant difference at
0.05 level tested by Tukey’s HSD test. While followed by * represents significant differences between female and male adults

under the same condition tested by T-test at 0.05 level. ““ - ” represents none data. The same for table 3, table. 5 and table 7.

TR 10 b JEME L AR A RS I =R
AFEEREZES . AFRIRE TR K 10 h 5.
HERCR R S =R S B AR EER (Fs ns
=6.12, P<0.000 1; F s 114)=11.84, P<0.000 1),
SVH =R R R TR (14
CBRAN), 18 F122 °CF i & 10 h JF L HM =
T ) 2 i AT, AR S B AR T B & . FE 30 °C
T K 10 h JE R A B H I =R
FHER AR (df=31.6, t=-4.19, P=0.000 2),
HABEE T AR E2ZR, 18 fil 22 °C
BT M & 10 h JFME . AR i H b =R S &
HREAR, ATRESEIZIR B A5 T RATRE 9, ok
FE ) RATIHAE T R A H I =1 1Mk B 5 AN [
TR MK 10 h B H b =R B RO IR

AR AR /N AT R 2 I H I = R i B T M A
BFFEAT TANTE, PTTAERFRC R O REFE o M Bt
W H H Y = R R R R AE 18- 26 CHE AL =
(F(4.05)=3.96, P=0.0052), B FET 14 F1 30
°Co 1Tt e b I g o H i = R A SR AE 14-22
CHBEER (F (4 951=3.96, P=0.0052), fE[F]—
5 A1 M R Y =R B R R R A
A REES . MIEBENTHE, S H
—BEFHRCRA P T B

W 2 PR, HEHLEE SR SE PR CAT IR R,
AT R B Hy TR AT R AR S AT B H
SRR R R ENAAHCOCHR, WRIE ITIEE
AR, TRATHF AN, P38 AT R R 0
(A H I =l A D
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R2 FREEERCIOhFHH=ZEBRRES LR CTRANWEABEIXR
Table2 Correlation between triglyceride content of adults of Loxostege sticticalisduring
10 h tethered flight and flight capacity

R = A

JEER I =R W S =

Total triglyceride content Triglyceride content in abdomen Triglyceride content in throax

“RATHEE Total flight distance - 0.85"
“&ATAF1A] Total flight Time - 073"
S RATHE Average flight velocity - 0.73"

- 082" - 028"
- 0.68" -0.28"
- 073" -0.18"

#6xf03 Pearson fA] FAAHOC REGA I B3, **{X 3% Pearson A A RHGARI B E; £ 4F.

*** represents Pearson’s correlation coefficient be highly significant at 0.01 level, ** represents Pearson’s correlation

coefficient be significant at 0.05 level. The same for table 4.

23 AFEIRE G T EMHIERE TS BRI

N 3 PR AFIREAF T 6 10 h 55
HAEHE | R R T S A R E E R (Fos, i
=11.94, P<0.000 1; F (s 14=10, P<0.0001),
i YL B 1) v MR OB T B i T BT (14 °CRR
Ah), 18 CHMFT Fimik, 26 CA&M T HEM
MO T e B = TR L ( df=38, t=2.34,
P=0.024 6 ), LA 8 AR E 2R
ANFEEJE ST B K 10 h J5 H s | s
O TG B i AN A A S 25 S S R LA
R EER (Fs114=3.22, P=0.0093; F s 114)
=2.92, P=0.016 1), X} TR 18, 22 F1 26 °C
TR 10 h 5 R T i AR TR R A
X FHER L 22 °CTF i K 10 5 A B Ap oo &
HBER TR, AFRRERA TR 10 h
Ji L BB i PR S E T B i N A B 25

EXTAHILAFATEREZS (F s 14 =13.18,
P<0.000 1), X REM ST S i 2 m T HAb S
MEETH K10 h JFREE. AREERT
& 10 h J5 R R R AR T S AR
AR EZS (F s ns=11.32, P<.0001),
Xof R SO O B i b 3 R T AN IR R
K10 h ISR (14 CIRAN ). ME . HER duE
JCHIRIFRCRAE 18 A1 22 °Chli, TR
TR B A R TR (F g 05)=5.04,
P=0.001; F (4 95)=3.49, P=0.010 6 ), M. MHEM
HAE R —IR BT FHRCEREA AL, HATE 14
°C 4 M v Tk ( df=38, t=2.42, P=0.020
6 )o FE IR B BRI M FHAS R &, IR
P 5 T M

mFE 4 PR B oA B XERE TSRS
CATHE S AT A E RE AR, 5

®3 ARAEBERCIONEHELTEETLER
Table3 Glycogen content variation of adults of Loxostege sticticalis during 10 h
tethered flight under different room temperatures

HREZ (°C)
Temperature N

)

j j e HTATTRR
JEERAE T & (ng/mg)  MIEHITE & (ug/mg)  AMITTE R (ug/mg) (km'mg g ")
. Glycogen content Glycogen content Total glycogen Utilization efficiency
in abdomen (pug/mg) in throax (pg/mg) content (pg/mg) 1
(km'mg-ug ")
it Female M Male  Mff Female #E Male Mff Female / Male M Female 7 Male

14 20 1.62+0.13b 1.83+0.23 ab 0.97+0.23 ab 1.16+£0.22 ab 1.34+0.13 b 1.51£0.16 ab 4.40+0.52 abc 2.79+0.41 b
18 20 1.01£0.10b 0.83+0.10c 0.77£0.05b 1.01£0.15ab 0.92+0.06b 0.92+0.09 ¢ 5.01+£0.39 ab 4.72+0.30 a

22 20 1.2940.14b 1.07£0.16 bc 0.75+0.12b 0.63+£0.13b 1.07+0.08 b 0.84+0.10c 5.57+0.38a 4.67+0.54 a

26 20 1.84+0.19b* 1.13£0.24 bc 0.81+£0.15b 0.74+0.17 ab 1.38+0.14b 0.94+0.16 ¢ 3.52+0.54 bc 4.23+0.43 ab

30 20 1.69+0.16 b 1.54+0.23 bc 0.97+0.19 ab 0.79+0.18 ab 1.40+0.11b 1.18+0.13 bc 2.85+0.59 ¢ 3.28+0.58 ab

ck 20 3.47+0.52a 2.53+0.19a 1.62+027a 1.43+0.18a 2.47+027a 1.99+0.12a - -
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Table4 Correlation between glycogen content of adults of Loxostege sticticalis
during 10 h tethered flight and flight capacity
BHTE R JE O T i A T
Total glycogen content Glycogen content in abdomen Glycogen content in throax

KATHEE Total flight distance - 016" - 015" - 0.068
“KfFSIA] Total flight Time - 020" - 018" - 0.083

S RATEE Average flight velocity - 0.093 - 0.11 - 0.007 7

TERATHE B MK R . AT E K,
RATEE RO, WEOT Y A i b i R
JLE A AT, AT ] P AT
JEBAMKKER

24 ARBERCIEMERHATIENELSS
ERZ N

W3 5 PR Al B 250 R K 10 h 5 RHE
U MR R A E A S R B AR
(Fis,114=0.74,P=0.591 4;Fs5 114) =2.02,P=0.080
4), TE 18 °CAAF T M ol L i 35 v 5 1 3 14 7
3 TR R B9( df=38,t=2.07,P=0.045 2 ),
AR S5 F T 5K 10 h S5 B | e e g

WAEEEA S RRAREER (Fi 1o =2,
P=0.084 15 F (s 114 =1.11, P=0.3613 ), AN[FE
JEAAET /6 10 h 5 b |l B ]
MHEAOSERAREES (Fo =117,
P=0.328 8; F (s 114)=2.15P=0.064 6), 7£ 18 °C
ZRPETT ME R AR SR PR A R e TR
ALY (df=38, t=2.14, P=0.038 4 ). Wk E
EARFRE T M K 10 h 5t E A S E
O] REAH LU ARV (2 25 57, WO PR AN
S B b MRl R AT Y BRI A T

Wk 6 iz, ARSI & a S CATH R
P B RGH BRI AT i AR OCOC R, i — 2 U
FOAR 2 AT BRI ot

*5 AEEEMRCIONGFAAEEASETUER
Table5 Protein content variation of adults of Loxostege sticticalisduring 10 h
tethered flight under different room temperatures

HE (°C) BT RO S (mg)  FTTEMEEA A (iging)  BITFMEEA A (1gig)
Temperature N  Protein content in abdomen (ug/mg) Protein content in throax (ug/mg) Total protein content (ug/mg)

0 I Female H#E Male iff Female H# Male I Female . Male
14 20 126.78+10.42 125.88+0.86 87.26£2.62 85.73+£3.52 108.64+6.01 107.53+2.01
18 20 137.66+9.58" 111.584+8.17 89.51+£2.52 90.37+2.38 116.63+5.19"  101.67+4.66
22 20 134.05£8.65 134.16+8.06 87.16+3.20 87.43+£2.63 111.68+4.88  113.38+4.72
26 20 137.01£7.35 115.46+8.04 90.42+2.07 87.36+2.63 115.26+3.89" 103.32+3.92
30 20 125.88+10.06 137.224+11.09 84.21+£2.23 88.27+2.78 107.21+6.08  115.09+6.17
ck 20 118.44+5.37 116.08+4.17 81.16+1.68 81.75+2.49 102.14+£3.24  100.53+2.17
x6 AREEERXIOhFAAEERRESER VMTRANEEEXXR
Table6 Correlation between protein content of adults of Loxostege sticticalis
during 10 h tethered flight and flight capacity
ST R A P J AR A PR A [ IEIREa G S g s
Total protein content Protein content in abdomen  Protein content in throax
“KATHEE Total flight distance 0.036 0.034 0.040
“KfFH}E] Total flight Time 0.071 0.066 0.067
34 KAT L Average flight velocity - 0.024 - 0.017 - 0.029
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25 AREIRES SEXEHIRER H & E R

W 7 PR AN FERREE S/ TR 10 h J55
HIEE | e A WE AR (F s e =217,
P=0.061 8; F (s 114)=1.02, P=0.409 1); MIRTE
18 1 22 °CTI Mfit i 11 7 i A 0] /D T LR,
HRE KRR A2 5 B E R AREEAGT
i€ 10 h J5REHLIE B e 7 BT W 2 R
(Fs, 14=0.79, P=0.556 9 ), A[EJRE 4T
& 10 h Ji5 B MR B = B D A e 2R R

(F(s 14=1.33, P=0.258 4), RFEIRETFH K
Je 7 B0 D A B e A, HRR R EA R
ANENRE ST 6 10 h 5 B 0 o
WHBEZES (Fs19=042, P=0.8358), &~
[FYELEE T %10 h 5 B9 7= DR it iR — e i
JEIED, (BREARRET B NEEE
2T K 10 h b Rl S e OB AT
F25 (Fis, ne =2.15, P=0.064 9), AN[JiRE
& 10 h J5 SR B S BT B 5 Ak i
HEFEER (Fs =157, P=0.1733),

7 AEEETHCI0hFEENTHER
Table7 Reproductivity variation of Loxostege sticticalis affter 10 h tethered flight under different room temperature

L Wi Ay (d) MR (d) PPOT (@) IR (d) O ORL)  SCRCREC EEE (%)
Temperature N Female Male Preoviposition Oviposition Fecundity Mate Hatch
°C) longevity (d) longevity (d)  period (d) period (d) (grain) frequency rate (%)

14 20 19.60+1.05a 17.55+1.84a 7.10£0.45a 9.40+1.12a 175.80+15.54a 1.40+0.17a 75.78+6.02 a

18 20 16.95£0.97a 16.35+1.4la 7.50+0.33a 8.15+0.90a 155.40+16.21a 1.25+0.14a 61.46+8.88 a

22 20 17.95+£1.03a 15.05£1.66a 7.90£0.45a 9.20+0.96a 175.90+=17.82a 1.55+0.15a 82.08+6.36 a

26 20 21.10£1.86a 18.25+2.39a 8.45+0.94a 10.30+x1.27a 163.85£17.56a 1.20+0.12a 75.97+6.10 a

30 20 20.30+1.15a 15.95+1.96a 7.50+0.75a 10.35+0.92a 181.50+23.57a 1.15+0.13 a 81.90+5.21 a

CK 20 21.60+1.10a 20.30+1.78 a 7.05+0.37a 11.80+1.26.a 191.5542591a 1.75+0.22 a 82.97£5.96 a

3 H#HitHitit

AT T 3 F i B b s | i RS
B AT R 18 1 22 °C, REE Tk T
XA P R MR ) RATRE I # A T B, RS
MHREELE 30 CLAE, HKATRE RS B R
il o PIVHEAS RIS H 3 (2004 ) 3 3 75 K 1 i WL
I B, B b M B A E SR T 15 CREARRR K,
15-17 °C FZ e i g « A7, MRS T
18 *C{ERE F= 3 AT, M IRTHE] 20 °CLL LAEK
T B RAT . 18-22 °CAE KB MM (35 BT K
A3 T80 R R [0 %) S B s DS AR A 5 1 o L 7
T RN R 1 R BE R AT, XA R B X
TR EOl B AT AR YE R, Bk (2003 )
B T O I B A Sy T RO R B A XL
R e AL T AN 2 e ey Y B Ak, L SORL 0 381 s
T T R R A ) T S R R A AE 1822 °C
ZI), FEIRERT 30 °C. 30 °CUA AR
NI BRI KT

AN TRI BE 25 i b R R A H Y
— g i SOE T S ROV IR 2 I REAIG, R
S H I IR A S Rl R ) S PR R AT R
I B ER AR , X LEHRR I Hh = e AN
BT B MR AT RE IR BT, 1T R b A oA
BRI LT AR G, DRI R A
AT EELRB IR TN 12O H I =R . ORI AL
1 Helicoverpa armigera . fili 11 Mythimna separata.
PR Spodoptera frugiperda LA A fi 4\ 3 i i
Cnaphal ocrocis medinalis 25 58 H 3 1 LK 25 W5
“KiE Locusta migratoria manilensis FIRFT 45 2
— U (EOERE RIS TR, 1964; TKZ£3855, 1983;
Gunn and Gatehouse, 1988; Wi H4E, 1995;
RALIAFIZETIC, 1998) o VIIRZEAERN ATV AR
WY LA L, A Z S Re R, HIHAR
WHRE A K K T HAb A A G 3l (FRapas,
1991) o 18-22 °CHUMME R RAT R AR Hh =
T K WE ot A AU, T OO0 Y T P HE A T A s
51553 SSOTER=-S iy NS TTTRIER =53 20 2N (SN i AT R 3
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T H = ER AR TR A RO R . A TR Y
Fi ] R 2 2 LA N RE VR ) B 1) K R TH AR A
R

I A AE 25 10 h kTSR, HURsRfE
TR B —ERE TR, (BRA R ERD
KA o B R Y RS A B R
FAANAS 5 IR % oncopeltus fasciatus.,
1% L Aphis fabae F1#Elf melanoplus sanguinipes
SR AUATIE E LRl ( Cockbain, 1961 ;
Slansky, 1980; McAnelly and Rankin, 1986 ), A
] TR 545 Aphis glycines, R4 Spodoptera
exempts 21 Prokelisia marginata 55 &17 )5k
FEHE J1 % ( Denno et al., 1989; Gunn and
Gatehouse, 1993 ; Zhang et al., 2009 ), 18 1 22 °C
WATRE R, SRR REIEY) it (12
KU YA R A B AT 0 L
W AL M MR TR RAT S R — e B Lt kb s
FEANFE A TRAT A SR Y HE ER TH A . REHBAR AR R
175 BEUE M T A b TR i 48 AT REHLAGORN HL L 2F 7%
1% Heliothis virescens & #| %% #% Oncopeltus
fasciatus 45 & Ht —Ff i b e, slUp /AT
WLRE AR B ot , s 3L ( Slansky, 1980;
Willers et al, 1987; ZE5ixk%, 2005 ),
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