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AR MIRAE, AR ERIAREERE I RMIA, TER— R A, i A R0 1 A ]
F, ~EEDERTA I H, |

4. BRWERE o R, B E B R % 4 3HF4E ., Sha-
fiq (1954) FERFZEESTEM M HONEIA R AL R 120 B Bt IR sk, M P B BT
HBRATHTLTRE I 48 /I, FRTBEE B A M RS, WHMNEE DRBER
B, EEMIIPE SRS, SE LEENEG, ME— Rk RN
A, B AL FARBORTE , MRS T B — A ZORt TR M LIS, Bt Frkal
W, F B T o BB SET/A SEATHS Jy— B B 22 v T 2 (28 M BN, T 75 b SS T BB
ERRESRESL,EIRE M 72 AR, EEE R T M e TR, A R
W, 2ETY, BERUEE ARG , 1 Fh.Co 2 HE ST, 1R S /TR RO ¢ AT B TS
(B 26 fr.), JEE W MMIGTES (occip.)o FIAEMHNE B HHEATHE RAh H , ALY
ETE (rec.), SBIHEHETS, XHATHRSEE R0 B TRE L, EREH 96 4
WA ERE, THEREMEERSEREA, CTFAESEFRN, Kk TE (8 33
occip.)e v '

TEZ B BT H 5 T BB TR TR B L BUSKT /A  , S B AR SRR
% F, Roonwal (1937)7F i rk B 280 B AR Tk kA 308 R M AT IB L E =
THIEAE , DA 55— e Sy — AR , 5 R AR i — AR TS S A TR
ﬁﬂﬁ,%zﬁ%@ﬁ‘lfé—%‘%ﬁfhffgﬂﬁo .Baden (1936) et Melanoplus differentialis FP.
VR RFNBESARE, K—ARRISHT, FEEHEEER S bR SE
B4 B AR, Bastham (1930) ZEZ Erirhd RURBIFIF b , R Bk HETMARS
5 5 R , TRERAPIEE S50 e v BT L A 2% B B 5 0 B T , B LS B e
SRR |

H b RO
LRGBS RO b B VAR RS SV IR R R TR, P WG S S R B e, £
B 20/ BOREHE SR B PO TR L4 A B, T AT AR 0157 7 R, e SR — R ke 1 (EEI 30

B 31stom.), BT RE I 24 AN R RREHR 50 P V8 , %0 &1 ST () 5 T 41k, 22 40 /1Y
BRI RIS > 48 /00t A @A, Al ESE RO JG#R, 54 AR IA T EWR G,
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72 /NI FR RO RTAR , TR DI B IRA RO

BURER_E B R EATMIET R, R —E IR, R ARSI, &
BT 48/ R BR R, B SRR SR IR Ak BT (32),, MIFMAT A B ATUR
J& , BT 5 sh R I — AR A AN ARRS , TORARESE, & BIERMLR , B RS ¥
T, B PR AE 22 R b A0 ke BE SN 1R BB A, T R P 9,

BT 84 /MK, RTIBANE BALE (RERE FRIE ) FRAEME, BR B I 96 AR 5b
KRR GPILES R HIRILE 33 m.) o XM kR RE O W— BRI Gne) o AiEH
F5E, MR FESNTE LML R4 T AME, RTER SR T , 3t b B R Ak 57 S SE U UM P2 , 1R B 2R 1
R BN, RIE SRS ; JE 3R N A, 2 b A M RIRO SRR, RN, Rl
AUE B,

2EBRERY EVEBAKINKRE, MLATERE, %REH 20 A BN
B (B 30 proct.), RAEHRBAERRM LEMBOKTE, DEMERHRRNERSS
MEE, BB MBS R, h R LT R RN, BRMHERRE STBAL, 4%
FHG 40 /NI RIREEERES 0 ¥, 48 ANKE 7 WEH, 72 ARSEE 7 Webak, USSRt
KBS T, KE R 40 A, JEIBRA BRSNS R ST A T, 5L R & A
5 XHMAE , B 5 A (B 35 mall), BB IR MO REMEE SR8, TR B 4, DU fEs B i,
REEEBWNHOOEPLTURD, BEFHMEENR, REER 5 )E BEE.
BT RIE , I B 5 R IR R 1 EAMBARR, B RMLRTH a5, IS A AL - K
5 PR, TR AR M P, Sk i B P IS Mg PTIR R A R YR, SR BB S 2 2

BB HIILE ST R RS RN A, AR S, S B RN, bR AR b R
W H 96 /N B, Rl e BSR4 T M, RTSRR /NG, B R NE G, BB
SRR, 1 5 5 ]I i R 7R, TER 6 AR 872 (& 36) ; Jil R T4t
FTROREE AL, S & MEER 5 10 BHEAR 5 IEAR, B FE BT,

3.0hEp iRt AR b S e R R R A0 RS AT (BNRRBED) RE TR, AR
BT 20 /N BORRHIE) Kok, T RIS IBE I RERTE, 15 P RRAIRTH IE 4 7 2 AR 4 51
B, XA E (B 30 post. mesen.); [RlRHAEL A5 B35 R RATRT IS R PRI EF
WA R —FME, 2R PR (ant. mesen.), VIBHERNEEABHIEA, X
BB SRR ARG, S5 5E B R TGSEEETH (R 40 1),
Ff BB B A LS 25 P9 8 mke i, BRI — 2, P e 2 A T TP 8 3 P 3 W R 43+ 51
(R AT R (PEI35) , TR SRR ) 1 v, 22 D 26 MO T 7 B0 T AR B — IR R BB 4
ML (E45), BESTURE LR by BREM 54 AN, PENES BEEE0S A TR
PR , B 7 B 5 I T S AT 4 R 3K

RIS A LU, PBEURK TEMIEPEE, —RAYEREE Plik,
BhEATHPEREH 60 AN, BT REM 72 NS, BRE A TE HRIE, %
NRE2OERN, PR EHR, PBMTRN, kIR SR, P2 hh, BT -
BT R 84 NI, MR Sy [ AETE , BEBU B SEE , 96 /B b B AL EG Pl A BIE B,
BE TP R B R T AL, BEMRERT , FRlE b B MM A S A SR Py R R B 5
22T, SR BB R R BB TE B UD IR . FE R vk ek A s R R AT M — M, BT
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W L REFEERIER, FRMOILESHEBRNILERNSL, BR BRI
WL, SRR, B R AR RS, |

Entig P RER AR, 53 EE (Eastham, 1930), fﬁ-% (Inkmann, 1933), FE#&
(Msanosa-Kasac, 1949), EEEEM-§& (Shafiq, 1954) Z522MF, Nelson (1915) #HEi%k
Hr, & Miiller (1938) 7EFIEEA bk B, X FiFh B th ey rh BT 5 IR G 25, AR Ky
IPEL M —RME R, 22T PHE, BEINRIE R THE, &5 & TP, 8
AR X R P BRI SRR E EFEK, EZM IR b, BAREERTG
5 g Bk it vy AR B b IR RTINS 0 1 IR 35 M °F |, AETRE, 2 Roonwal
(1937)F8 CIRTE ER P B b RTE R AT, SR BT S Fh et i B b B, 38 — R A a8 &
GMNEER) , B RAEEEDRIL R, ZEMH MG LRGSR —-RAE . AFALE
HEER) By R4,

kWA EE AN B

S Sk AR B SRR R P WS IR, ARAE R T AU 48 /NI FEREHBL, SLM AR
OJG, DB AR,

S B3 — PO T A L SRR A TR AR , 1 e R R R B AR T 5 Ik,
RRFEERE (B 37 ant. went), HX AR, B EIREAE HTIRAL , W LK
T SEEMERESA, 2N EEANE (md. apd.), BEX AR EE—x0, 8 THE
RIS A PR, 7k R RATE M, 2 NFB R (post. tent.), TEMRY)E T H SHBH
BRsA, MRESk, XSHRABRIENEROMERNW, SHEMERRN K
R ) I T RS , DR PP 2B s DUB B b e b — R PO, BB Wik, BT
KEH 96 MR RERIRR, FFHRME K5OI A E (B 33 tent),

Y RTFRBEBNRE, FERRRE LEY, BEEERE THEY, XEEEMES
HR AR A 2.2 51, (B TR B AT ORI 2% AR —, Shafiq (1954) (RFBASIENT
MR BT RE  A JB O ARH , PR TSR IR T ot A %5 6 A9 FR , T Eastham (1930)
EU%&%&E%E@%%@E%M%%%WFQ, Johannsen (1929) 3\ F¥T ik ( Diacrisia virginica
Fabr.) M BRI 5 L2028 L2804 )5 5 B0 M 8, T Roonwal (1937) HIEH KearzE
BB RETHEY 5 LY 2M, WEMISIEIE R, (EERE Roonwal HZR, 3
MBS 2 P BB AR R T 45— 3RS B B, 35 B R AR B RT L 2R B R 5 246, {8
T LGSR, B AR T i LB AT kb, DIAGJE A A, (BN 88 B Be3h o & B T
5, B B BB O S TR EE O AT,

SLEREIE IR P BA T T EHR)E , L RUER (B137 sal), 3% B S5 ART
M=XREL ER_ EMBRRAERES, ~EHERE, DERERE S THAHRK
TE, EMFOLAHHMIRE, 7 0F F BRI,

FESL IR AR B R EIIME R P R R R, B3 SIS0 T 2 e A X RS AE 12
Fa, EBRSE ,FEH 10 %Y HOER 2 X3, HEER 8 3o B —X B TR 5 g 2 R, B
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C LT IERBIRTRE, o4y 8 XA IS TIEERE 1—8 WAIRTHE, HAE AN B EEARAY b
Fo XERBHEER, b—BEEHES FERAR, 5X8ERBEESRE,
BRRARLE (EI38), 2 TRER 60 i, RIBEBIRA , HIn#Rag b B, 4 ETH
B, 558 MIB O B BRBEORTIR S, BB A, SMMBITMZE LS,
TSRS ATZEEREEBS LS, ML R, % A n BIZSSEER UL BOFR 43 RN 24, $E SR B fll
BT RIS B 4 , T B 25 R RO IS T U 3,

EREH 84 S, EBHOHES , A S5RTE R WSS MEE, B —EAHE
KIRA, XA BEIB BT BRI ST, — s R T, ST ERM, —X
TET , L FIHE T4, R R R E ., KEH 96 i, SEMREEE, EREE
o LR IRHE PR, b BRI R R i S, R AP A B R BRI e
Srob T b BN S R B RO T R , R TR R, I S S RO BT
A M RH A 54 AN SERERIK AR, BERIIERAE TS, irfxzﬁm 60 /i

i, 78 SRR LA N T DURBIA SHER BE RN R BETE , B Ak 2EH (B 38 oe.), & 72 /Rt
SRR TSRS AR R T B2 L (B 39 oe.), XA /S —F BLERFEH
WA, R BN 1k, HBR SR el EHTBE AT, NEEH 84 SHE,EE
- MIMREM I, RIStk R ETE 8% 3878, M, B i ERMAE, N &FF 2 Jea B
o T2 S e SRR, AR BORTE , ST TFREER S 1—8 5 R B RIMEE , 45 SR T
B, LUBREEIE 4k (B 40 £) MRS, MHEREERAE, EHgmHEaiie—
PR IERE R B Bk, 790 L B %h s Ak P AR 5K

B 3 & B

LAEHRE REMAIKSETEENE R REE BN, 4H;t-ﬁm“ BHHISER
AR, 4 B ZE i LA AR , BB RS IR T BRI S

Frik RS ke B AR IEH Y E RS R E TR, &%WMMEE%%&%M@M
g, ERAR 2R (Bastham, 19305 Roonwal, 1937), A3 ply [k P i 23 , B
FARNE BT o5 BOATURAR A, DUSLT- 514 B IS 28 , 26 RSk B2 AT P sl B R U4k,
FERE 48 A BIIT AR UK E 38 S8 o r, BRI H 7 AR B — 3t /NE M RIE , 3
AR TIRE, 2T &E 54 /b, FAMRER LS RRAB, REXET
HA g, (B ARARE (B 41 coel.), Z 60 /J\HFPFaWJifﬁ% BIARIE TS RA TR R 3h
Ik, B 2ok R (B 42 20.), KBIREF T B —KMSAET L 0S8 A E , M EIE
Witk (£.) M, “*Hkiﬂﬂﬂ@dﬂ?%)‘*ﬁﬁ)‘@&ﬂ?@ﬂﬁﬁﬁﬁ"‘*ﬁ ETESHRLE,
SEAR IR — R 3R, AR AR, Tk UN B2 T4, BTRSE2RET AW
7, W E R R AR , KSIKRES & H ) 84 AN A EL SRS,

Eastham FBZEQBEAASICESE B MRS ERRA (Eastham, 1930 B figs. 43—45),
BABINE R, ~ESBTHENETRS WM, FHgheaRIXMER, k3
TR , 5 300 7 AR B U o e A R R 24 e 80 T R v e (IB133)

2. 5% BEGILHSRFRETEER (RN M, XM R 5 —kHE
MBI TR 51, Eiﬁ%ﬂ%ﬁjﬁgﬁ%%ﬁﬂc LIEREF IR LS AN, SME B IR
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B DB b — R RIS, SRR B RS , FIAE —A 5 B T R, R
BRI, M A HISEIN S AT b SRR S B (LK RIL) BRES A, TR
SR (JE] 43 card.) BIFE ETFIES, RUE L MR EH (hae.), B, RO ZEL
AREATIERSE (F44), BOROEBE, RN RIS E R 2—3 A8
(B 33 mes.), KR EMMR, BETTRERYE (B 34 diaph.), —HHETEE, 5 — M
EFHEENTE,

BT M SR A émmanuﬂtﬁm B S IR R B R R, EEIK
B 72 NSRS B ATR, DRSS ERETE SETY, A R
JE ki3 B, (B M M R RBART A, LUG, TERIELTRE, HENEBEIR
B, e TR, R MM AL MR Ak A, :

3. MEREEEIS T MIBRHRIER E EmGR, ElarhrEsiEE (BNBTET e 2
Blutzellenlamelle) T o B B X ER 2~ HME B T2 R 5 A BT B 75 (R 2~ AB1EL (B 21 med. mes.),
DB B R IRTE 3, S AL I A T e e, e Sy , AR A5 4675 — A8 (JE 17 med. mes.),
AT R — R LB (eps.)s RATMMMRES TS LT AT, it
BRI A BRI S5 RS, REAGRRE PR L5k (hae.), Johannsen (1929) ZEAT#K Dia-
crisia virginica H3,%1 Eastham (1930) ZEZE EiiErs , A8 % S 2 B 3R 3E A IPFE P9 1 SR4E
# , BB SBEMIAE (paracyte), FEZEM ik rhiZ T RBX MBS, T KB H72/00 X85
RIS 25 o

JBAESEM B RINE AR e R R BN — RS, I3 R 1 40 i AR B R R AR
REEAR N, B R AL R B AR R R 5T , TR ZEARIE P LA A SRR R (A 21
hae.), XEEMIRAT RENRE R RIE R , HNRRE E Mg rp 2 A 35,18 Roonwal (1937)
31 TR i (UERE — R B AR B IE B S50k P AT B2 RT3, 7T BRAE M b - Atk

Stk B AREERIE R, & At B B —F, B4R Nelson (1915) B J25 i i o
B RIE R, B 17 HikT 54 A ITHEEE , TR IR RIE R T EA T
MO BEAIEEA , RS K B TR I S AR a FR D R B, EARIE R, TS AN, X
o i35 SE B AR O T SR, B TR ST S, RES SRR REIEE, 3T
RHE I 96 /N, MM HIE, R RRFE SR ASHS (B s R TR , BERRD,
SRS T AN R R B — R , B A o SRR L 2 80 1 R A RS Bk (40 £.)

HOGE Wl A

T PR A e R , AR TEANRE S A SE 2R A R, AR R R MR
PRI 2R, FIREEEA T ETRICTERAIN, ENBTEEAHING, JREnAsEHmie
(Huettner, 1923; Inkmann, 1933; Usanosa-Kasac, 1949, 1958), S G AR S AR —
EBIRE K 24 AR RS, B 34 IR AR I RO , R BRI S ML B
HORE A, WY DR B — B el T T SR AR R e G B A A, R BN ARTEAIE (5. <), XEEM
J 5 ep IR AR B R R, BT K, T BRALB G B R WRELER a7 5 , T rb G2k
RUZE PO FE IR ER BRI . DUB KT i, RSB MIE T, R IE R B REBRER A, "E P
SERER,NTRBWTHEN, REEE W 40 /iR EF B, BN EE—RR
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ZFE’J*BIﬁ#HIH@Ef@ (B 45 g. c.), R IEIER, LFEFFMTIEEE AR, % a5
HFEEEER @R, ERMARERRZEN,

(3 BE

B 96 N, RERGSMREOSIT AR W—BRK, EHI RIS R A,
2080 BB AR — B0 PR T — AT, T BT E ERAO T3 2 R RUBE s LR
MUK, i F R TIPSR BN AER K R BE R T 2R 55 MR, B S R AL
AR LR ) SR RSB, SR R BSE TR

1] )

EI IR A G 27°C LR 7 RER, B HAZIERS SIS NS — R R
SRR, BRI TR YRR A BV TR, IR 28, K — R E M.
SRt 40 U AL A R A M B0 PO A, PO R CIBEE) (L F Pl M —3%
537 19 %, 5368 5 5 (RIEISk, BN LIBR AR, FARE , ot 5 4, L5 1
Bo WARBMT NG, WEBEOM, LEFRA,#AE,

SRR S Y, 24 T R BRI S R A, BB R
RS (LT WA R P T EE S W, MAT AU 308S  IE P B 2R TS
1 H

AL B R TR, TR AL, BT R B AT T SR, B B R
B o DO ROSME BT R, O s 41 T RS RE 2 4 22 PO R, T BB, T R
BRI Ty A o BT, e N H T P e e T

I BB SUE BB RIT B PORL B A, (IR 5075 T B MRS T
K

SRR AR 80P T L4XE, kAR 80 4 XPRVHE BT, LSRR R BRI
i B B 5 1—8 TR IR Tk, 1 AN B ) B — Y A RO
ML BT RE Sk B A

LR SR E o A R ME B O RE R T A B O ILR o R o AL
S R LENB R, RIS AT A AT SRS, A SDIRAN SO AR A
T,
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THE EMBRYONIC DEVELOPMENT OF DOLERUSTRITICI CHU |

Sun Sao-sHEN
(College of Agriculture, Shantung)

The time required for the embryonic development of Dolerus. tritici Chu at 27°C is about 7
days. Both the mode of cleavage and the formation of the germ band are in common with other
insects. At very early stages, the amnion degenerates without formation of a dorsal organ, but
the serosa persists until eclosion,. The gastrulation is accomplished by means of an invagination of
the germ band, the endoderm (mesenteron rudiment) being-of bipolar origin. During embro-
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genesis the germ band divides into 19 segments: 5 cephalic (including the acrony, 3 thoracic and
11 abdominal. The premandibular segment bears no appendages and disappears in the early stage;
the antennae are post-oral in origin but soon migrate forward into pre-oral position; the labrum is
unpaired, therefore represents no true appendage.

The blastokinesis consists of the shortening of the dorsally flexed germ band and the bending
of its caudal end to the venter. During blastokinesis, the process of -dorsal closure of the embryo
is completed.

A neural groove, which appears behind the mouth and extends to the caudal end, gives rise
to the ventral nerve cord. The protocerebrum, the duetocerebrum and the optic lobes arise from
the pre-oral ectoderm. In the beginning, the stomodeal nervous system appears as two outgrowths
from the dorsal wall of the stomodeum.

The mesenteron is formed by two masses of endodermal cells (mesenteron rudiments) situated

inner to the blind ends of ectodermal stomodeum and proctodeum, At the end of proctodeum there
are outgrowths which developing into Malpighian tubules,
_m:I‘her'e are 14 pairs of ectodermal invaginations altogether present. Of these 4 pairs in the head
give rise in succession to the anterior tentorial arms, the mandibular apodemes, the posterior tentorial
arms and the salivary glands; while those occurring in meso- and metathorax and in first to eighth
abdominal segments develop into tracheal and form the tracheal system. Originally the oenocytes
are ectodermal cells which invaginate at first alone with the abdominal tracheal and later lose their
connections with the integument, . '

The median mesoderm gives rise to haemocytes, the splanchnic mesoderm forms the muscular
coat of the digestive tube, while the somatic mesoderm develop into the skeletal muscles as well as
the fat bodies. Those cells which occur at the junction of the splanchnic and the somatic layers
form the dorsal vessel and the dorsal diaphragin. Anteriorly the aorta is formed by the union of
two coelomic sacs of the acron.
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