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WE ZCRIE THE Myuhimna separaia (Walker) BB GITE0. TRAFwITAE R,
I B#AE T 6h. 12 h. 18 h. 24 h R ETAIMI R ZH TR, EF RiT6h. 2 h a5t
ITHEME 2 XL E, FIRESREBERN®. 315 BSREAESR T 23,5 h FRTT ARG RERMN,
1 B TR NN ERE R 8. 2—4 HR WITHENENEEEZER, B70EN
B AT H AR i dTm b, s DI RATR - RarIEZ Bk, ~WECARTER —F2.
& CITRAAEmNREE LAEKE 1 X, AR BBRAHKATIEE. EESEAmINERNX
B 13 B WITEE. EEEAMESMERR: B4—5 BB R AT R A SEESRE,
Hrail, RIEHERMNETREE WITHEIUE (cogenesis-llight syndrome). & 17 5 B &AT
IR B EER I RS, rEEd VTR B AN, TEEEFaSHNBHNEEREE
. BE, REXEER, WRERIT R R, T RASEAE. EsE LRI R T
e BT Ttk

X#EiE  fH, WiT, FEONATEL, PRONE, e

TWRBRGENRRL, FEMRN—MITANE. T WESRREBEHET A
FHABRRERER, MBS TAF, BREAONSY. B, WTEWEEREELER
BAME, Mt AN FEEREC, KT, ATE _RESD R, B H LR A MNT
A CBERE. KERAMAELD PrORArA R R GRUREL. HERMEEED [T
SRE LT AL AR, DRSO EE BIR AR 2R, BREIT CIEFHET RER
BRIRM TR 2 e G PR 00, St ATIEE HE B A AT TR —Fh DA A S AR R
YrEgReEE AT 2, AT CRE BN R . (R, FIEra T LR B AT A S AT
JLAHEYEGR Melanoplus sanguinipes I RASMAREL AR TRANMA S BB P R B B AT R 203
FREPN—F). BEY Aphis fabae BEG AN IAR AT FETL. 54, ¥iT
Ja B REE Locusia migraioria[mx YHIRBE Schistorceca gregaria[‘S]\ AR KEE L. m. menilen-
sist s DRI Oncopelius fasciatus ™ FTWMEFFE Oscinella fra M IR ERE MR, 7=
GRATEA4E L, TMPTEREFA WS BTRESEE, BN, T CEEAMCAEFEEN
AT LUECETERE S, FHIE CE AR R EN 2 TR, AP WER RS
EEPREAANCEM TIT CREMFTAEEL, 1 BX T 71T WES BihBrahiam
B LLACE ST A g R A T EE AN E AR E L.
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R Mythimma separata (Walker) ZREBEEHNEERFTE. BERIAFRIT LA
=, EARAEREE R T ERIR R IR St BT AT AL WA R R b
B ERER — SR CATE 7, RS M A0S T B s, B AR AR B R
SitFER, CITHLRUIEMER. RO EB. SERIRAEA < 1058 A S A Y
M CFERRE, AR, MEVTH R EREY R EREAEE. WTROR EMRE R EE
SEHME TR AR A M N, T AMBMRES ST B MR A& BRI,
Fk, RACATHREEAMEEREN. i VITERRRAR. IRt NIRRT E2
FREWNE 7 IR A W RS AR SUREMRIR? S A, R R OE AT 394 A e Al
AT HHATIIOWR? BIE WITRAF IR E G223 Ml Fiaixe, #iTea A
HATIEHTE. 2 7 S CATTER A s A A AR 0E SErh (O L 2 B R A 005 AT A AL
Je LT T AT 2 S S m R A AR . AT S AT R MR RO ATE Ny
ST TR, IS REERSOT.
1 ¥R5FRZE
1.1 HiE

BTRIRE R T 1996 4F 3 AR M s REMBRARITI AR BZE N EEN 46 R
. hRFFORTERAESR, BEL 150 K/ (75 em X34 cm X34 cm). BREBRTIE.
HRERE, FEHEANA 3 an BEKEL 10% KR A HALEE . Pb. fdbb)R, S2A7
et & FEML 8.5 cm 120 am FVIBELER, FHEL 5% BEK. AFRRER 24+ 10T,
WEN 70% RH &8, JSCAHA LD = 12:12.

1.2 ZEE4AE

il MISEse —#h: &M WTR R et O eEm, FrikitsR 1 BERE,
MARR B3R 6 he 12 he 18 h FA24 hy 2 =A% BAR WATHES B 52w prill)ial #9ie% 731
PG 1. 20 3. 45 Bis, PNARTRIEEH 23,5 h (20:00~19:30 > 7EIXF L8P,
BT B o BBV 4GP 00, S B R & b BE AN RO A A 15~18 %, B THBIRA
FEiAFRE gk, FEmasih B RE b 2 =D,

1.3 "XiTEEHMLN

FCRKATRE D R 2 H B OB WITSRIE ML R E RS, ZRSET Bl it 8
HEATH ] BEE AR S . MRS H SRR AR, BRI EE AN FEL,
SA. sz BT HED EETREL AFBEET WVITENRE L. MHE
(24+1>C~ 70% RHZHA. 2EREH4M4 Fitir.

1.4 BERBHEWBEE

CATRE NSRS, AT SRR S, RGENE T YR ERIE L, 5o [
HoK. B EREE LT RN RIET R, MR R, BT AR B N B
DREE. TR IR H E SRR A A IR B RN AL, PR E . R A AT A
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., IREREe T EZTEREER,. H Ducan ME EHBRERGELERNNZER BE.
BT, RS e 226 fR 2> e AT B3 734

2 #Roth
2.1 TKITHE
MHEARB®BAREM VTR CUTEBAREMNEKE) ARANER (F1). H4
1-2 B H AR YITEE &), HEEETIARLEN (P <0.05). 3HEE,. R K
ATHRE - B M0R, JEREMGE MM 0GR, IXus g B 523 Bl BIpaTeT 4 BAHA .
F1 FERBHEEE 23.5 0 A TR E SRS

Table 1 The flight duration and distance of the M. separata moths during 23.5-hours
tethered-flight at different ages after emergence

B Lt B RATESE () HATEEE Uan)
Age in days Sarmple size (§: & =1:1) Flight duration Flight distance

1 28 22.92 116.94
11.90 1 6.72 bhe 48.422 19.73 be

2 28 22.50 112.62
9.24 1718 ¢l 42.25130.28 ¢

3 30 23.24 157.13
13.54 1 7.27 ab 66.61144.40 b

4 30 22.93 188.11
14.88 1 5.72 ab 91.43143.31 a

5 30 23.08 180.70
16.52 1 6.08 a 98.04 150.40 a

» RTPFITHANNBE MR FAREE, BT F08 FiEE (sD). 52T EFHERFFA Duncan £ FL
BRESFEE (0.05KF)

# Data in the first line are the maximum and these in the second line are the means | standard deviation. In each columms data

sharing the same letters are not significantly different at 5% level by DMRT

2.2 FHPAETHEA

SEFRME, 1 BB AREIT6 hy 124 18 hy & 24 h FRIF S0 ArEEAT bt BE 03T (B 1.
Ay BEREE (P <0.05). AP EAT6h 12 h $9ELX 5 2 REL L, 1 ¥AT 18 h A
24 h FMEE RS 1 RELE. AN, ES—AAES, CAITHRAMAEIgAEEKE
W, RIEMHENE IR, MABMMEENT 6 Rx£. TE, 1 B VTR UEE TREHN
FEOIRIEA, T EARIE AN T AR B R A

CAT ST AR AR A BE AW (B2 A HA Ll BiEd R KRR
T (6.27), HEFRTHEN7.9KR (P <0.05 EEEE® R M. 5 BEd WIiTHFE~
YIRTAARE N 9.9 R, WEBKTHEME 1M BB KE (P < 0.05). XUEEREFH,
HF 1 BE R AT A SR R GOP=0R R AT, T AT HEHEIR, AU R P70 7T (e 1
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H, R4 EIEMEAF I ATH. Rygd 00 I 2 FTAR 0T S 20, AL TKAT RO BT B
R, BBFFSA PO B R . (B Guon FXIPMLE 12 RS SF kR E g R &
W, RAT ANBE(TAE AR AT PO

2.3 =

AT B BRI ER ZEREN. 1 BB EUE R AR EGER~IE (B 1: B 8
X RRE, REERAEE (P <0.05). HF T 6 he 12 he 24 h =M ALEAY AR 6P
BT RAYE E 200 8 (9 20% > . RUKITANASBELRK 008 W Bit&4F
FEEIEM . B, 1 AR AR TREAS X I ERE AR MR M. Rankin F %I
FEWERE, Slansky 107%F S FIH K & Ry W i M FTRE MBS A B EH, BAETITRMN
PRI E A . (B Gunn S SESIAT S Willers 2505 10U 25 A0 (O 7T 45 B2 AT IR R AR
BFEIRETFET 4 20%Ah, FEERETHEN. B4 Mason F MK E B Predu-
plusia includens MR R R B RY, WUTENAEFIIES RERH L.
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Flgnt (tested) period {h) Ages started to fly
Bl 1 1 AR ER S CA G B A= 00 B2 AFIH#HEREERER 6 23.5 h GRS
B (A WEHE (B A (A F=ERE (B A%k
THEEEFHAFT (A #REFFFLN (B) 5 Duncan /B ELEFFEFFRIY Duncan % LA
TEHRESARE (0.05 7)) LUty ZREE (0.05KF);
MEBRRY 17, 17, 16, 12 F012 71 StRBUNERA RS 15, 15, 12, 12, 12 13 7
Fig.1 The preoviposition peried (A and [ecundity Fig. 2 The preoviposition period and [ecundity
(B) of the M. separata moths ol the M. separaia moths [ollowing
following different flight periods at day-1 after emergence. 23.5howrs tethered flight starting at different days after
Data are presented as means | standard deviation. Bars emergence. Data are presented as means | standard devia-
sharing the same letters (A) are not significantly different at tion. Bars sharing the same letters (A) are not significantly
5% level by DMRT. The sample size fram left to right is different at 5% level by DMRT. The sample size from left

17. 17- 16- 12 and 12 pairs to right is 15, 15. 12. 12, 12 and 13 pairs
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MAR ATHERIERER®RE (B2: B). 1 HRWTHREFINERS, LR KE
Hi14%, REERARE (P > 0.05, Falth2, 3. 475 HEe TS 26% . 41%
Fe134%, HEREE (P < 0.05; 23 Qi CHANEE=IERAEEER (P <
0.05); {24 BEELUS R KA~ IAE, BERERE (P < 0.05), HPLs Ak
AR EREER AN, HEHFRTRYE WVITABMMIER (P < 0.05). XEERFE
W, RGP G R AT B B A R PR OR B A AL N, MR R WAT O EUE, PR E U
R 2RI F R A - VATHPUAE (oogenesis-flight syndrome)El] o

HESR ARG RAT BE D S RRMS FOE NI B0 (3% 10, TSR A= O & N (R AT MG RO 3G
T (B B A, AERTREESSE TR D (BB HNERMZEMWE?
AR HE MR VTR 5P BAM e R (20 RW: 13 AR AR WTH
5P R EAX, AWTESRKN MEATIERL, AEAZERAGDE. Rankin F3
FOTAENFIE AIRTFT RS, WATRE R AR, AUTEIETHGEE, mA~ I ERER. |
iE. 45 HERAUER) WATRED 5PN B RIS E WM B CATHER KA MEP~ 60 8 K T 1,
REZXWRBEFWHRIERBEFAKF G20, A, 1 BEBBEAR CATREN AR E
BWAHEW (B 1: B, 2 BE AR WITBER AL 1 BEEEL Gk 1, EE~HENZE D>
T1H®RNER (B2 B SVPREN, WITHIENRE~INERNEZRERTTEE.

=2 AEAREREVTESSFISHCR"
Table 2 The relationship between fecundity and flight distance (km) ™ in the M. separata moths following
23.5-hours tethered-flight at the different days after emergence

B n (31 #HiE (o) FE (B MERH ()

Age in days Pairs Intercept Slope Correlation coefficient P
1 11 1092.67 9.82 0.37 >0.05
2 10 1012.90 14.09 0.61 <0.05
3 10 1010.82 1.55 0.17 >0.05
4 10 1369.88 —3.29 —0.45 <0.05
5 8 269.47 -2.57 —-0.32 >0.05

* KATEER (lam) AEH 2 2RI FHME. « Flight distances (k) are the average of the pairing male and female

ATH AREM AP ECTRANER. AR WWTHRNZmERRE, T
B 1 B ER O A, AP E e A TR TR A P O A0S R, Eoet B R AT T
1R (B30, 1 B CATARR A8 R RIT RS 1 B IR Ea th IR, (20T # g B
LM RARA T 1 R GEERRRID. REGRFY, WIAMISEWARR =058, mw
Hibx g B = w46, WITSmp = inn it g — 2R E .
ARSI B ARSI BB L A, REERARE GR3. P > 0.052

2.4 TR5%HMG
AT RN RE B —E0EW. MR B WITRMNAZRERE (F2), 14
HES A B AT EE A 90% Ao, SO HIR AN ESR. 85 Bl WAT ) Ak R A8 B 2 5L,
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A 76.9%. MAEMERE (WFE

20, BATCATHIRL 1~4 AR KA ol ]
THAE 1 RER, WEERKEK 1 o LS e st
Ao {85 EEOAT B Sk AT 19 T | 2
TR 0.85 4 1970 T 31 B A 4 R
AMUATREBE, RS BERTEN 25 01 c
IR N EE T IR LN, W =1 I B D e
Bt AT B R AR (T 4 7 B Egﬁ:/f\\hx#D
PO RBET, T FLR i I B A g -
AT 2 0T o /“\ ‘
AT BN R R E O 5 [T
Wi WAFRATH RS RAE. B ﬁ:’/)\“‘a:k
48 L RAT RO O ) L B ) T
¥, REERFZE (P>0.05), U erwenin
M1 ;FD 3 B fﬁ’%—ﬁ.//ﬁ ] ﬁ%iﬁa%ﬁr thﬁﬁﬁ Days after initial oviposition

s ARSI T UTHRNOLEXEE By cgapmkams s w BHEERESE
H, BHRAEEER. XEERE A b D ERKAARENSS. 4. 3.2, 1HRA K FHIE
Cockbain 7 56 7 7 4 B BF 55, Gunn B AEE TR BN Y 15 71
%Mﬁ#y.ﬂ b gEgaE s AN N Ryggi 11] Fig.3 Varation in daily [ecundity of the M. separaia
TE SRR ARSI B, B moths [ollowing 23 . 5-hours tethered-llight at 1 (o 5 days

e A ) alter emergence
/{Tﬂ: o ’ifﬂlﬂ N Eﬁjj ° 1E Willers A» B. C. D and E represent the moth starting to {ly at day-3, day-4 ==
%BJXTJ‘%H ﬂ% ’Hﬁ E[):] ilﬂ % ﬁ mﬁ ﬁﬁ, E ;‘l& ﬁ]—‘ and day-1, respectively. T is the control. The original number of

2 hBI KITER B EHFES REYEE. moths observed for each treatment is 15 pairs

#3 TRBEHDEIT23.5 hEHmRE. ROESRTRE"
Table 3 The oviposition period, longevity and mating percentage in the moth of M. separate following 23.5-hours
tether-flight at different days after emergence

I 1 CK KITHE CELERIFRED Ages starting to fly (Days after emergence)
Items 1 2 3 4 5
FEORIRER (D 13a 132 12a 12a 12a 13a
Owiposition period 6.7311.57 8.0713.07 8.1713.31 7.7513.59 7.0813.59  6.7712.64
B E (4D 13a 132 13a 12a 12a 14a
Fernale longevity 13,801 1.28 14.20 13,53 17.1516.68 14.8315.00 16.00!3.85 17.4315.73
B Ea (D 14a 14a 13a 13a 11a 11a
Male longevity 24.6417.29 26,14 1594 20.3918.54 27.1516.8% 22.4616.69 21.3619.59
THLE (%) 15 15 14 12 12 13
Mating percentage 93.33 93,33 92.45 92.00 91.67 76.92
FEERE/ I 15 15 14 12 12 13
Spermatophore/ female 1.00 0.93 1.00 1.00 1.08 0.85

» BB FTHBE - THF IS EY, BT FR FEZ SD). A TTEFHAFEH N Duncan £ F
HEERFEE (0.05KF)

# The first line of number in each item is the sample size and second line the mean | standard deviation (SD) . Data followed
by the same letter are not significantly different at 5% level by DMRT
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MRS RAE, WTHHRENENERNIEG =A@ (10 ElERE
HEAEREPIRET . PENTRA: (20 IR RMBIRAEE R, (3) AR RS MR
B, X EERNRESBERETREN WVTHH. B8, EEFNTFRD BT
Ryge BIRFFRIULIAN, K2 $URF9T 4 AR A = 01 B 35 75 60 WAT %9 722 BF 40 52 W 1F T HLAT 47
frea. FEILBHS M & R R PG R E A R G E R, MR AT EM R &
HEFE R BRI R T ER AP, T A S04 Sk o R 07 7 B 0BT A, e 2T R
PR A 0 AT R B A0 B b, T RAT 7R RS SR AR 0 S P O 1R B4R 3T
fro B, AIRBFRNUE R AW R B T AT R A R S R E T EL A A
T7E BRI ZESE S 0P B0 FIAR AL T 5 Rl R ik

HRERET AR RREEWH B, Bl R PR U
ZABA R E R, REBEEE NN AN NETIG 7 KA, 2 TR ITEl—
Rib—R3, HFAFIE WTRISB TR, EFxtdEs, JLPHaMtEs Wit
ML FAFARAET A MRESMIT . R, MATHWRERAE, BT
S 1 B TR PR (IR, T 4~5 B8N TP s s B AR R TRk
RENTE. YATREIWVAEEEMEN TEERNR, T UTHORE R FAMNE
TR AERANGBEN . B, ATA MR R T BTG RE 23 Rl LT, Wil
5 57 Y 28 I R B AT TS B B, REECRL R 12 R BIATIE K

ATH B AT R BRI AT %, (3 Kennedy! ™', Rankin 2503 % #2357
RAMTE—30A N, I, RROEEASSSIENOEM, T YERE, HE
SRR R, PO, R ITIE R E R R MR, RE GTIR MR
B, FYEHIERTEATHSE. ETRERWVTREFEEENMREEAR, Highnam 255 ¢
B ROTAFOR T, R ARG 0 B ML 500 FAE K M BT R THEAN 0, 0 AT
ATRAE P22 7Y 4 W0 4 R ORS00 T A PR (S M GO T 3T R Wi o (g AR Y BN
S 3t FLKIE 1) 50 AT 5 AR R 0 A LA (R AR Cgomadotropin)s AT I
HEERAIC, RNITER T RRBSREE AR, BR, SRR~ TR
EE RO TBNAEGE, RSB RIUNR S ERR. BT T RAS IR KR
B, Slansky!0iA, CATAATEE AR R, ST HEER, AASRE TR
WX RETRENE LOER, AR VTN ENREDRT RIS HRTRD, M
TS E WITTEME SN AR, ATAREFTEWESE S0, UAFNENS
A, SRESRRERA TR EUR BT RRA. (R, OMIESEEAR S TH S 23 AR B AT
SRR GO AN, AR R T 4 BRJE B0 WAT R IR A R R . R, BEEE T
AT R B AL B M LI IR R E

BJE. EEREE. 6 TR T T A S A A B R (R, PO
BRI, FEETREROIRL, Eib, 3R WARCCE RS, BRTMEETANE, T
BB EHWEM S AR EBRNEERE,
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INFLUENCES OF FLIGHT ON REPRODUCTION AND LONGEVITY

OF THE ORIENTAL ARMYW{ORM,
MYTHIMNA SEPARATA (WALKER)

Luo Lizhi Jiang Xingfu Li Kebin Hu Yi
(Institute of Plant Protection: Chinese Academy of Agricultural Sciencess Befjing 100094

Abstract The preoviposition period (POPY: fecunditys copulation and Jongevity of the migratory orien-

tal armywerm moth, Mythimna separata (Walker?: as influenced by tethered flight were investigated in

the laboratory. The moths flown for 6, 12, 18 and 24 hours at day-1 after emergence began oviposition 1-
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2 days eatlier than the unflown ones, and the difference was significant. Life time fecundity of the moths
flown at this age for varicus pericds was also greater than that of the control indicating that flight can en-
hances the reproduction capacity of the moths. The reproductive parameters, however, differed greatly in
the moth following 23. 5-hours tethered flight at different ages alter emergence. POP of the moths flown at
day-1 was not only significantly shorter than that of the contrals but alsc than that of the moths starting to
fly from day-2 to day-3. POP of the moths flown at day-3, however was significantly longer than that of
the control. Life time fecundity of the moth showed close relation to the age of the moths starting to fly.
The earlier the moths started to fly after emergence: the greater the fecundity they had. When the moths
flown at day-5 after emergences for example, their life time fecundity was only half of that in the control
and half less than that in the moths flown at day-1, exhibiting an cogenesis-flight syndrome. Relationship
between flight distance and the total fecundity of the moth differed greatly as the age of the moth starting
to fly varied. Fecundity in the moth flown farther or longer was greater than those flown shorter when the
moth was tested at day-1 to day-3. The situation, however, got reverse when the moth was starting to fly
at day-4 and day-5. Regardless of flight age of the moth: the oviposition peak of the flown moths cecurred
1 day earlier than that of the moth without tethered flight. Longevity: mating percentage of the moths un-
dergone flight were insignificantly different from that of the controls, except the mating percentage of the
moth flown at day 3 was lower. The ascent period of the moth for migrations significance of flight or mi-
gration in the life history, population dynamics and cuthbreaks of the oriental armyworm are discussed on the

results obtained together with the lights of published findings.

Key words Mythimna separata - flight/migration, oviposition. longevity. fecundity



