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BWE FABEETFRBHMEWMENH, B8 M Helicoverpa armigera (Hitbner) KU ALIEL
#EH 400~800 MULRBEH LA, BRUREC S 6 RUDHEOLAEHIIRAAE, LW
KB 2.0~3.5 pm. RRIIKS KNLA R 42.38% ~48.57%, MSBARBEHRE. ¥
PRSI EMINENETEEATZR, REZREHREFHNEE, ALIHEET
B¥, ZE5 Bt KMUMERNE 3.31% ~3.54% . REMSHEFEE KITH KBNS
. RERSSHESRE 0kn W CRT CHANEFEHMLRAFLHABHKS, B
TEXIBRTHREBAMSFBENENERLTHAKBREN.

XA WMEN, I, BMEH

ERNKAEIRMBE XN ENLIR THRENER. CALETEHEER
R E R R, SIAC /MR R SR REE R AR TR, 3
FZPBEHHER KN ELSHMTE LRERKHERE S, KRN SREEHLE
TERTNRE, Carnevali FRIE MM S HF S XRARMERY EZFESHBE B 143 HRE
KT, BE KA A 3 %K,

W48 B Helicoverpa armigera (Hiibner) REEHBEEMRIERZ —, #ET KR
HERVEZZET S EEEESUNEYEEMS B, A5HEL LT LR RE
HEENSHHRBMBRASESHRERAEFEENR L., MHLEKTUNEMSEHMERE
MR, AXBETHSHERHFARER.
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1.1.1 TR, RAWBELAFT S E, EXBRERAATESESEFS 5 . Bt
H (290+10)> mg By-M&, PMEISHILL 10%688K . HFFEE (26+1)°C, JRBEFEIAL : D
=15h: 9h, HXEENR 70%4~80%.

1.1.2 RAEMRME. T 19964 6 A TH, EHEEEMTHER LK, #K
RIEW R 80 km,
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1.2 EHENE

LERBEL L, 3. 5. 7. 9F 11d F (APLZBER) Mk, BuaE: €M
M CPEEHAID E£5CTUSKUR-BIEMEE, I %RREEE. 915 E < 6 M
MWW (pHE 7. 3) Hik. RRE G ABEERENK. WERER, FERBCER
& . s LKBNOVA ZB#E Y LU, BB R 300~500A . BRI EERRA v &a,
H 7= HITACHI-500 R &S B BEWE . Lbitk, URA%E. B Z5E TS
(FEFARZESHTAL) b EBANE %R Cotton BHIRIC (199087,

2 ERHth

2.1 RBEHRHINEFEH
BERM XA B TERINAEHAR, /MEEE—BIE, BRZATLS4%E
WE, PURSFEQETRAEZE, VRABERREE, SSERMEMEMANERN

(BT, BT,

%1 WARRCANEFTESZ ARG R VB L LB e
am AR ORAE  BE ¥, ¥1~2.5um, % 0.3~1.0um, 1~
o N 0% %6 11 HEg R B 25, ELT K E iRt

) 7 12,38 e 0. 48 BN . PIPLET ., BERIPLTK

$ 48.57 51.05 0.38 B4R 2. 03 #1 2.3 pm, E 7 HEES 5

2 56. 67 42.99 0. 36 A% 3.22 pm 1 3. 06 pm, 9 HEEFIFIR

£ 54. 29 45.21 0. 50 45, 11 H8 M, BRI EES S

¢ 46. 07 55. 60 3.54 F& A 2. 88 um F1 2. 15 pum., ML HIZGAH]
¥ 40-86 50-61 331 ER LAY, MEHCITIUREEE, &
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2
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43.21 54.50 2.29 £90.1~0. 2 pm, HRREX LB R

48. 00 49.50 2. 40
46. 29 50. 69 3.02

¥, 3 HIG#EM . 8. RS X5H, —
52. 86 43.93 3.21 ARBEWEAN 1 4.5 B4 URAER
49.42 49. 38 1. 19 HLRER CHALL) 400~800 47, M4
48. 85 50. 54 0. 60 WL HED ST, SiRHZH 6 BULBIERD
# (42 FEHFIBANAE. SRAL
L FHELME 1/2 4, FHEZMBLHELER1:3 (BRI : D,

AN RREYIEEMEE, K24 0.5~3.0 pm, & 0. 2~2. 0 pm, MEK/PpE
FIROK (AR T 2 2). AR 1FILE S, LB FT G LA 4E 0 R FR 2y 40. 86 %6 ~56. 67 %%,
MR AR B BRENAK. EHIRALNMRNEANETRE, BERBRHHEEK, &
WA BHNR, 9 HRFHEAERE, 311 HREBRRBEEERR. LREHRR.

M BIR MBI RGEMAY KL, HFMMBHN, NADIERE, 8MITR
H2ARBUE, SALTULN8 1/4 A 3/4 &b, RERREHZERL, HENRMEER
RS =0tk (ERT ¢ 3, EREENEAFBRBANEELFRAEZNHE, A1 H
WBIRE 11 HRRERARM THREMNER. RELREBMIE. 1| HEBE, BHRERS
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Br i L B4R B4 B J2 0. 38 %A1 0.48% . £ 5 HE W EFR 3.31% M 3.54%. Bl 11 H
BREE KRR BN, FEBE K, PR, B RIRER 0.60% M 1.19% . BE
RERAMNAESBENEEETNERR, IREHENILENEASAMMIEEERS
AR, mMEAXEAET Ca* W5 H, HPIIAKRSEMLBYIIE. MRERMRKE
#U, 1~2 HERAH KHEAKE, SO iR, XMARH=ETREAIRETHR
BFHMARRERX.

EXANMAYE RBE L2E T RBIMKEMAGERN, SNk MULE4EHE
(BRI :2,), HA{EAmamainelEmam. ARES I FIEAN, 2KHEHE
¥, AYIFEK 4.0 pm, T 1.0pm AR (BRI : D, URNEHA4 FRERBERIEX
W .

2.2 FERERRE CAILEH

1996 4F 6 F T HI e #h M ME T BE M 4 80 km MY &% B R BURHLAE £ BUbsE, Xl fkug
REFRZHBHRAMERELH 2RUT, BRI, BHEBREAEE 3d, WK
ML MERY, TRRT ITNHEREHNLRERFTHEHER, HREX
R BRI B, HENERTIER, FBNSENLEEAER (ER
I: 4), WEREHWEK—RRETKHEE LG —BREN. S CR#ERT 5 &t
EA, BEEBRTFEEZPKIT6~8h, MART KEARELAE. KN MLRELEH
FBIR, MR KTIBFEERBNER.

3 iR

BHN KNSR ER T KA., RRSEANNKERENS, NA%EH
ML HAER 1 3, BRENZE 6 RALFEEAAE ., HMHERBINNEBRY
WaThEE, (NWEETAENURAFRZUN CHEORBROBRT, MFE Achalarus
lyciades' , TLMR, Triphaena sp. ', /NLE IR Bt Mythimna separata'® , T KFRE S
EEHERMAERSBMANLE LA LT 1 30, XM EHFEREEYE
{t, Pringle (1981) A3 INALLHEDI A 7 R R ARAE . 2R UL 22 LU A5 /088 o i UL T Wi
GBEBEAXRS, IHKEMILAMKREIEBOERRKHRR. —BNTEREK, WEEER
8. IR RIRA MK E R 2. 2~2. 6 pm, IR ATE 47 )K/sP, WEREHIN
HRERI~4um, BRME N 25 K/, MRARBRNY H4pm, HBRFEL K
5~6 W/sBL AWM N BRENDIESLMIREQLBFHLERT£8, BE
MFHER, BRI EAHEERYIRESNBERSELD; LYK, EBE&L,
JUL Py i 4 B P A B B R A, RS BT A 2Rk LR £ 4B B EE R 1
+1, MALEREARMY, HXANPAREIHMIENRE RS, SERRAMLHY
BT HEAOBRYB M,

TERERBENARFBENFER, BEARATERPEENER. HEEXGIIERR
TEMNEE . B—FHEHGTEEFEERNER, EHERHPHREIRSH
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EAECRARSR, MFARNAL; FERRBATHEMHARME, HGHNHSE
WA BENTL., FoHERHAAEE KN KHNEH, BT KENMGMFE
ok, MiRBHRM AR RAENITHREY, WMISOHRNT RS, AR EE
MEYRETRENRLHRHY R KCRANPA RIFRHA R F B R KITES
MREDY, ARBH R B ST R A ST R AN SRR BTN B X
B, XEERERARS HOTCRRABELARRIFENFE. RAFLEME
ETR. AREELS. AYEZSTEMNARTE, R HRERRE K, FRH
R 53
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ULTRASTRUCTURE OF THE FLIGHT MUSCLE OF
ADULT COTTON BOLLWORM, HELICOVERPA
ARMIGERA (HUBNER)

Wu Kongming Guo Yuyuan
(Institute of Plant Protection, Chinese Academy of Agricultural Sciences Beijing 100094)

Abstract Ultrastructure of the indirect flight muscle of cotton bollworm Helicoverpa

armigera (Hitbner) moth was investigated with electron microscope. The polygonal,
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close-packed elliptical myofibrils consist of 400~800 myosin filaments. Thick and thin
filaments form a hexagonal lattice with the thin filaments midway between the adjacent
thick filaments with actin and myosin in 3 : 1 ratio. The sarcomere length is about
2.0~3.5 pm and the mitochondria are estimated to be about 42. 38% ~48.57% of the
fiber’s total volume. The development of myofibril and mitochondria had fulfilled after e-
mergence, while the development of T-tubules is relatively slow, and they mature after
the third day of moth eclosion and occupy 3.31% ~ 3.54%of the muscle volume in 5
day-old moth. No significant difference is found between flight muscle structures of ex-
perimental population and migratory moths collected on Bohai Sea where is about 80 Km
away from the continent, but the mitochondria in migratory moth showed many cavities

probably caused by energy exhaustion of flight.

Key words Helicoverpa armigera, flight muscle, ultrastructure
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Wu Kongming et al.: Ultrastructure of the flight muscle of adult cotton  pp..o 1
bollworm, Helicouerpa armigera (HUbner)
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wu Kongming et al.: Ultrastructure of the flight muscle of adult cotton  plate 1i
bollworm, Helicouerpa armigera (HUbner)
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