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MR T

Tk TERE IF#

(AERERRER JLFE  102206) (REMERYHRH LK 100080)

WE K (Mythimna separata) BRI RBTEIBBREEER . BHELEBE . BHFSD
FEMEER . FEERIEEAEG BRRENSERESER 6 MR HdimgE2s C,
BHAEEE12h, BWEFAER “C” FE. BEERAE, EXEANKBENE, S
Fet, REZRHELIFFHELT. RRATE32h, BiFLEHEHSERBESH, £XR
REER, MBABTZE42h, iih. EHAIRECLER. BREFTE 5S4 h b, BEERZ
G, PHAMETR., AP XRNKCERR. #ERENEESREERGTERLRE
Z2E, ERBREZN, METRALHW, MERNEKE, HETEBRAREHK, BHEER
BEEN, AEKTABTR,

X@iE Hh, BREE, A8Kk%E, B

*5 B M ythimna separata (Walker) BE#FHRBREE R, hELSHREABMEY, H
RF S E X A B RS A F M T KEH R, EX AR E XL R
e, HEIMRILIRE,

AXMEHBAERET.

1 #ME55EE

R EPERUMEREYRPFRN, EALRRENEREH. AFREE
(2541) 'C, MR 80%, HARNEY ., HHEHMW, FTHINREFIEFRILA, F25 C
&4, BURFE R &8 IR/EM %L, A Bouin & Carnoy [ EWEHTHEE, B EmH4S
BlH12h f 4 h, REARERAREEIRS, RARHFEHAEI R HERIEZLEY S, U
HHABAR-FARE, EXETFEANE, 2EHFHE,

2 R

KRR EBATE, ERY 0.5 mm, PERALE, ZHENEE, BILITERE
&, HEBREREIRNT.

*» MR AT AR TAE
1995-09-07 W& #§, 1996-05-14 Y B ikks
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2.1 BP% (cleavage) B &£ (blastoderm) 5%,

MBE™T450.5h, RE+DFEE, §FREMENERL E1: A UHZS
HAAXRE SRR 2%, WREHEERRAR I, &9 %R AR IFS1E R
f, WA EL 6 h, EREKIEL, XRER—TRESHAX, 4/ FHREF
(B 1: B) HAZ#HEFEAZEERTE. BRAET 8h, EREXFINEREHINERZ,
HF R — BB N EBREEENGINEMINE IR (B 1. O, Mot g4 i e
R BEMM. MR ETFRES, EaSIPL, EFEARNEERMFEE
IEERAMR, MSHAMRER SN, ERESZINEE., BIEAKHE 8~10h, ZHMEKE
BT R X IRAE HE R E A TH B 400 .

Bl AR EMEL R GRYUTIED
A BEREAFO.5h3ZHM: a &FH, b WEE; B MKAF 6 h SWRM.: ¢ HHEE. d WEE;
C. BEsRF s h ERBM: ¢ HEEMR, { HHHAK

2.2 [FH5(germ band) & J& % (gastrula) 5 B,

BR/ERE, WA THREEAMESHME, SEEZARBE HEE TR, X4
HREZBORE, HEFEETRT, TR 004N Z 88 R EAMNE (& 2.
A), HE AR A E 10 h, REIERZ GBI AT A, ZREAE 12h ERH %
2%, FERRHENEERSERERBRE, NTEAELFERET, FHEEMW
FEHT P Je BB A S, BRAMESAME, NIRENERS ., MNESRFVERMR—EE
SRECRE T LR R, SR PR AR B P 3B 5 40 B (2 TR, 18 Ok BB B & AR 6. N
B —EEAHE, EEERTMERER. HE5, BrREZFHE/NFME, EF
FERESNER A ER, EENBEARARE TR, BANEPERMIIMAS, XRE
WHRGZTRMMANY, EFARIK “C” FH, HRANMNGRAEAKKG 2/3U L, UERE
BN, BEBYEM, —WMREANERLN, F—WI KW KT AR YR
g, BN RERAE 18 b,

FERRAE 20 h, FRAKHERAEM, WIEPRBATIRNIEN, BRI AT
MHE, FER—-SHREROEH TR ETHE. FEERE#ES SR E A
SMER, T T E M E R, BN EANARBNAPRE (BRI : Mo, XMERE
wWHERR A . SR, BHEZEMK, sImHHEAZEG KA M4, BREFRLAEN,
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JEd R e, AR,

2.3 HH543Y (segmentation) B i} B B (appearance of appendages)

Rt % E 28 h, B EHAFEHE, BRESTHE, NRRREZSH, XEEF
BRARE, A5BEAKMESZ=DIE, BERFSEE, BHFIREEAFRLK, K
A FRAREE, XBTIRAR LR LS 2 R A O RBEIER O E, JS5IMEZE
WIMEERALE (B 2. B, WEAREEE 32 h,

MRHAET 40 h, kMtO¥W5EPFHELELTHR, FTETHEERUFRER, &
AR, R AR . DR TH, FIMERNH TEEHRSERTE, &
Wi, THREELZRH N OBRHEMEE, RBI L. T3 BRI 2, EELHTL
4F5, WK 3, LM SKWHME e, BYAm 117, Fet, F1EF 10T
R IR B PR, LEME 3. 4. 5. 6, 10T/ PRELRERBELE, HAW
ZWHRE (E 2: O,

A2 ¥umEEER. BESY. BRSHRBFEER
A EBREEI0h FHEER:. « FEHLHM: B BHREF2h BESY. b O#F, ¢ fLE; C~D. BRRF
42h BHBEHN. MEERRES: d Wh, ¢ WS, { FHWEE, ¢ WE&%. b BV, 1 BB, ]
FHERE, k E. ] SEE- m WY, n GRE; E BRATS4h BRRER: o THHRHAN,
p ., q BRZK, r B, s #H, B

2.4 {&BEF R (integument formation) 57 (6} 5] 4 (dorsal closure)
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EmRERR, SNEBARERE, HEDEREMFEWHER, SMEE+ RARAE
W, S IREEANAE, BEJSBRAR Y AR T A B 4 1) P K S 43 FOM T R, TR DR B
HEGEEX, RAMBTETR, IMIRFERAMAS. SHEAREHDNEFE
FTEBERBZE, RAMEHEKRETE, WREEREEL 40 h, MAEETE%
RE LA FRERT (B 2: D) RAEmuEMmm., hiBHei® & 2es® (ER
1.5, ERIL: 3. 4. RIEKE 76 h, HEARSBERKETRERE, Rk
WHERRER, BRHE 8~15h, BEARAHWREREEMIRRE, BRREKHNE
(BT : 4, BERFER.

2.5 [Exh(blastokinesis)

BEE R R BR A, RESNRRRE IR U R R S i 2 E 8 B i (4]
ST, XETREAE R E Y 42 h, BREGHH B MSMNEIEERE (B 2. O Z/GHERG & mAH R 7
mEEzh, MBI HEHELT. BHHENE, REENRNEEER, REREWLRE
BEMETIWE (2. E), BT YR AT 54 h. T l, RIEEEMEESMAT, X
AE A MREHRREDSREAEM, FEERERIIVWRETNBHT K, dTRE
KkGHk, BERSNTERERELREETHETRNWER (ERI: 3).

2.6 5B &4 (organogenesis)

HERBEREERUE, ARAGERERE, ETMHENERERERKR LTSN BT
B 42 58 R
2.6.1 HUEZRGREBR. M. BEHbet, &S5 ESHEEROE,
MBS SERATE AT AT, XEHRH B A M EE BRI . ERKAET 42h, OK
EINGRERAE , REWELE 7B RE R, AN ImRE R ERYET,
FERNEENBE (B 2: C~D). Bk E, BRIETBEETZE, iS5+ HNER
Sz aEEEaRaR (B2 E). ERBARE 8L, EHS5THE~E W TR,
XRAERAREHEETA S ALHBZHRMKRE R, HaTh EEAREHAE
KRR TRE, iS5 PHER A aZEREAEE, W YRRAE 85 h, HFIM
LRT, i A RN, FNESHN (ERL: 3., EOBREEAA, HAWTH
HI PR ATREA RS, FHE R RAR RGN, FRALREAR T 7SR+ BmER
X, BEERERASBEETT (B2 C, BRI : 20, ERBRATRE 42h, 7BHHE
FEERLZARMAEFEEEEMNEEE, XEARRESE, WRAZME, W
W EEAREE, BRENBCEEER, BEREZE, ERETIRESERE RS
fr (B 2. E, BRI 3, 4, 5),

YR MR FER, TEREMNEREBANILE, BiREE, ERKAFT 68h,
BAFLEE LR, BT RLBRANEY (BRI 5.

LRE: BEEREER, BMEERE 42h, LERENBRFECHRKIRE, HHEE
R4 (8 2. D).
2.6.2 MWZRRGEHIER. BERKER, SMEBARFFHEMA, HBRMEN, BN
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MR ER, ARERESEFEHEXZHMMAR 2, YEFLFTHER, X
LSy BUMTE, MW PTM R N RA B ESEEE ML MEHR, G—AWH
WMEEBEEN—IHET, HEYEKBET 40 h, BEREH, BHETHFLERKZE
R ARMEE, ERSIPRETZRFEEME, BRREE, MHEEREMH
B, AIRAR. PRSEREE, HARSAHELRETOERMUNESW THETARE, M
EMREBEHHRT, BETERRAEE, wefghRgmaitesd (AR 2, 3, 4,
BT . 2. 4),

2.6.3 FPREGMER . BIEHEST I, WESEENBRERSER (B 2:D), it
FERETRE, RITKECLER, AEECHBAL, RERF BRI (BR
1. 3. 4,

2.6.4 HENENESR. BRRRERN, MEEWAGHET, OHRER, BihzfE,
BOHRAEEFLAER OB, Aetdh L ryENECLER (BR 1 : 5., FBILET, 41
BELEHRERE, EFHTREIEE, FBHEE, AHHANHABATR (ERI .
D, BEHLTELHZTEER/E.

3 it

K RBEEN, 25 CF, BMBEREH 0.5 h BEREZ, TR ORETE. 8%
1343 BIE LI 5 IR A% 05 DL BRI R 24008 BUE Ui, (eSS H B2 8 H K Cho-
ristoneura fumiferana (Clem) JE5 & B BRI AE RIERE . RBERXEFZE S h, IE
BHEARSNEEZEHRES, BEHARNERE LI, 10 h RERBANEERTEEY
ML, EAMRERERSEE, FEMRFTMILEE, X—ARS5HHEXRE
¥ Cydia pomonella (L.) HIZRE Bombyx mori FIIERG K EHMIE ), HETEBEA.

MERERTREEARRETIHRMERNE, TURERN—AaK, XEqaaHE
BETEERAR, FMHEXEM, EER—JTKFPREL, X—HRALREME, FHH
NGRBEFEE, RPEKENEERE, BEHBTERFRERERMTH, B
kG AR R B R B ST T N BE R . (B2 Eastham A N85 H 30088 o 7 40 SR VB T 1 S
ksl Y= ol i R

HAHHESER S H TSR E B f—F, (B R 05 i 18] 5 R G20 18] B B
B RHBEHREN 42 h FEFE 54 h, MERBRMN 44 h FFEFE 540 (29 O, BEHRE
M 72 h HEEZE 96 h (26 'C~28 C), NX—ZFI MR IMNF B WS, Wil Bt ik
ERHEEREEAER. BRI RERE T EHRRLES SRR IAEIET, TE
R BTG, EERENBEHRY, HERE ERELKR L FIREHRE,
BRREFE, REBARTRY, HERBEEFENNAELRTTE, HREKE
SER IR B RREFE LEBETIEILS, — SR8 R AR B Lm0,
KESIWERBEABTESIERE, By “FEHs”, T EMmNIERAR LY. SRR
BREEREEIBF - NEERY, AT 2RNTRTRSWETNES, AfeiE—2
B3,
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THE EMBRYONIC DEVELOPMENT OF THE ORIENTAL
ARMYWORM, MYTHIMNA SEPARATA (WALKER)
(LEPIDOPTERA: NOCTUIDAE)
Wang Jinzhong Ding Jianyun
(Department of Agronomy, Beijing Agricultural College Beijing 102206)
Wang Zongshun

(Institute of Zoology, Academia Sinica Beijing 100080)

Abstract Embryonic development of the oriental armyworm, M ythimna separata

(Walker) requires 93 h for eclosion at (2541) C. The zygote nucleus is slightly posterior to

the center of the egg at 0. 5 h. The cleavage nuclei continue to divide, and migrate toward

the periplasm through 8 h when blastoderm begins to form at the periphery. The germ band

is formed in the posterior region of the egg at 10 h. Gastrulation begins at 20 h. The sto-

modeum invaginates at 28 h, followed by the proctodeum at 32 h. The midgut rudiment

arises at 42 h by fusion of anterior and posterior mesenteron rudiments. The midgut closes

at 54 h and Malpighian tubules are well developed, nearly simultaneous with blastokinesis
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by 42 h. Neuroblasts appear at 20 h, brain formation begins at 32 h, and ventral nerve cord
is defined by 40 h. Formation of the tracheal system begins at 40 h and is completed by
68 h. Procuticle is first secreted on the mandibles at 68 h and progresses steadily backward
until the entire body enclosed in cuticle by 87 h. Dorsal closure begins at 42 h with dorsal
growth of the lateral walls of ectoderm. Fusion of the two lateral walls occurs at 54 h and

completes before hatching.

Key words M ythimna separata, embryogenesis, histogenesis, blastokinesis

A R W W

B R 1

1. BBREE 20h, REEMLRBEEEA  X200; 2. IR E 40 h, RUUREES W REBIER X305 3. I
B 68h, AREBRREERBEER, AEHLRLBREOK, AEFLREE X25; 4 BBRET7h, 4
9, BEHLRTE, HEGLRENEER X255 BRAF N h, BHELRERE, afkr+HBEAR
X 200,

Ab FE¥, Am X, Amr THEEE, C FBAKEZE, Dv FOE, Ec KR, Fb fglifk. Fe ®iH,
Ga W2Y.Gb HE#¥.,.Gs B, He BH.L BE.Me FHEE, Mu UAE, Pmr SHEFRE, Pr ALK,
Se ¥, Sg 4R, Sto W, Th M, Tr K¥, Vp HEMAME, Y WX

B Kk I

1. BHRAEE 91 h, &Y, RATEHAL  X200; 2. BHHEF 01 h, YUREWESER  X300; 3. BBREHT 91 h, B
YIRATB R X200; 4. BBIRRE 91 b, BYIRFH, LBENA X200,

Ante ffifs, Br B, Cm 3, Cu FEE.Ec KHKE, Fb JEWitk, Fg #1, Ga #H4LY,Hp &, Lm
YW, Mb  ETH, Mg $H. Mu LA, Oc SR, Pr [RRK, Set RiB, Sg £, Sp |1, Tg ERE
MK, Tr KE, Vne HBASEK
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