&% &m

ERFRYSE Locusta migratoria manilensis Meyen
BRI FsRREE
W EZE EZEEK

CRIFI%B: AT
[} B

BEYHFRE AR P B b S MR iy —, T IR B R B U PTAR A o &b HE 4T
HFL, PR TERBA A T IWESE, AR TR TR SRR AE T 7R R AR R
TR AL TR RS . YR PMHJXT EF i) A0
W, TP e SR O 6 RS TR DL, RRRIE S h L, 4{%&%—*%}!@1@:&
ARSABT R ITHIR WA I AR R, A58 RIS R R G B %JFE% FME LI
AR SCR AR o T AR ST L R R AR S 0, FI AR P
F B rh S AR B 5 B B sk S ORI RS | P S IR AR A AR, BRI BLSX G S A
AERBH R RE,

BTSRRI s T A R BA JE AR AR 2 0, BURBA L BIRYZER)
Snodgrass (1903) GWFET Dissosteria carlina ﬁljﬁy [qu{ ;5 Tietz (1923) 6
T SRR B TSI B Hodge (1936, 1937, 1940) @fi T Melanoplus dif-
Jerentialis 1 Radinotatum carinatum var. pe‘nmsulaf B SR R ilj%n%ﬂﬁtﬁ
Stuart (1935 BFEE3E: M. differentialis (31 R4 B SEHRE R LSS Chauvin (1938)
WHIEL Schistocerca gregaria WALE R AR Atherton (1941) I
W SR DA Riedel (1941, 1946) M@ A 5 i KR s BRI e het S8 A A0 A5 510,
S IPE R ARG Beams il King (1932) FiSeL il ORI Woodruff (1933)
el B s & B Ay b R Brown (1937) Py Melcmoplus bzwtmtus HWEE
&2 THHZEs Marshall (1945) s Melmzoplus femur—rubrm/z B(J L_}}?,;?ﬁ‘;j‘_m%,

¥ ARNARBERSEHE, RLEGH.
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FERIEFTE B T/EHR Nenyukov [f] Parfentev (1929) R REE ARSI
BRASEH; Hodge (1939) & 1F TIHA R MRS Uvarov (1928,
1048) ERASAAE, QETRBERNIHERS; RIELMITIEHE Albrecht (1953) pig
TRIGARH—F . T, AR TENFRBIE RS EASE TERITE R 23,
MR Ik

AT AR R D ER S ERL, BN A — MRk R E A A F A
A, R R RS 30-32°C, FHRILET I, REER RN, ROTEHAITR,
SRRICHIBL 2 8K (Flemming) e 74t (Susa) Rl B & 4370 [ 2 R 2K, X Ff
B2 P SRR B B Y, SR & kR (Yao-nan) B X I % K-
i (Smith-Bouin) B MEILEL, 5 IR0 4, [HR0R B R Eh e 1l e vk i
Ko BPRRE R 2 5 BRSE % B0 S0 SR R ORI T, S RE USRI mah, B AS
3—8 ok, BV ARSI AL (Heidenhain’s iron haematoxylin and eosin) Ju(%,
WE A THERFANRRR (Orange G), B X =EAZ4:A 8 (Mallory’s triple stain)
S RS RABAR LS, {H LU IR AR Fi AL A e o

NECAS-H £ By 24 B ATRA 58 FE S R SRR S, PSSR M o T ZEON T L 2
PAATHIRSE, A = MO0 A BEE Ry, WA M h AR B RoR, Wi AR
Y DIARHE T AR08, AEAERAS O A s R A B T AR M A B D,  BREL X i
5 AR HARPE R B KA,

A 1% )

SR 15 A TR AT DA 545 M1 OIS 65 7 A e T S VR B 5 A0 G A
s T SR A 5 S 1 P R 5 T TN B, T R BB R s R 60 43 55
PENIAL T B 2, ZEMR LIS, R BRI 2 ARSI LS R, AR Rl
PISE, EBIALAL B AIBTE T 6k 2 B 4 40 Bk (ALD, UMY 16 20K, W
10 25k, AN 14 Bk,

B 4% T TR, RS R R 5 B4y, DABCBE DTS s P MBI
—— I %, T B RTR © S R B R E A0 S HE, v SRR R I A 12
TEPEBI 2T AR 56 BT, 20 A L0t 15 AR, R sy, 805 1
15 3 855, B SRR P,
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DR (L2, A—E) —— DR BRI R R, 2 oh g 45 U E,
B EAWRE. o S -
L O (L, AR S o HE BT, R 5 A Bl E, e BE Lo
B2 PRI TE B, U b A B, ARG 0.16 ZEk, ik St KB Bt £
MR TE ST . 765 BRTF 578 M R BE 11, i BE 1 S A e MR B S, SR
SIS EA TR, MRS BIE K, waEN X EWREE—EA% R
0, LN W RBCIR D B AS =5 (), W N A AC s 348 M 6 oo o
2. M ([ 1, B) —— D BRI TE0E R B L 0%, THWE R4 5 B R 48, 2
ST T B, T LB BIAEP BE L B LI B bE, ZE S SE bty LTEA 5 s
Py _LARR AR, S SR 1 B e AR I S
3R (E 1.2 C)—— AR S 7 A — B HOHE () 8, AT MR G 4 i
A, T IE AR AR R A 5 SRR, A P EL T K BOEDS, B LD AATH
Wi M TR BB, TR 0.7 ZEk , ‘B iy JUbm AL 18 B R B9 48 7 ‘
4.ggE (1.2 D) —H 2 R0 M ) o B 65 B A, RIS RS, R
W XM A A TN A 3, R N B 3 2 2k W O,
FEERE RIS A 3 4TI B — 11 [ B 7 R B = 47 85 (Albrrecht,
1953), {H Hodge (1939) RBvH AT, B—evs L EA YR =4TRIKH, 5=
EE LW TRAT R, XS B SR BB A SRR, W B S 35 B R 8 8%
3K A2 A A R B 48 T B R 2 2 R HE I B B 2 A T e S B, 45 1 W T L
KW, WEERTIEATARE—T, 250 N5 RE R R 2T, 72
KEerE LOMERR R B NI MR N R RN R, -
B.RTBHAILA B (M 1.2 E)—if B 0 ScR—30 4, ok m B 45
S, BRI R R, ATANNESE PR AT, T BN B 2 HE T I, 45
17U LB BRI R WA, ZERT S TSR ERCR 6 18 VBRI RIE BT E
£ V-T28k; Hodge (1936) R AL i (1939) Bk Y- B 7 Tietz
(1923) IR VIR G, 70%8 V- FRT LA 32§ s/ (@ 16,
spi)o W7 55 PRI M TR B BT T SRR IR A b 7, A T P, 2P
B (lum) —WEA 2F 2 N (BI16,16, sp1), :
(=) PSR S (R L. 2, F)—— MRS AU Smte 3 15 I A0 i 2 O Ak, S — Bk
o B, B T MR R, AT AAE S (gea) FIRTE A5, K
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BAPUB IS (mt) AR, H5 265 S rses A s, 8 61, s
PR ASE, WI3E AR BB TOML, o S O S DO AS T - 3 (TR T8 5 R0 A JE B
FeBIRIASS 1), e B AU ARRZE AL T AL 12 SEARTIENG I ECAEF, K e
SR 16 0, ZEShil A R IR B 8 M IR, B 61k,
B 8 1, B0 14 16, S5 UL 14 15, B ML 16 s 15 I ASRNR 1, MR IE
B AR R T W SRR, AT R RN, e I I A A S T
B, AL S AR R ARE . B TR A TR O 5 B H R B, TR Y B R A
R 610, 4545 4 5 £ (Hodge, 1939), T Albrecht (1953) BhAg: 3 A8 26 16, 3%
SIS AR s RTIE B b, FR R I T, R G S
BRH, AR G HER,

()8 (B 152, G=J)—— 5535 vh A 60 6 5Bt 5, 4215 T DA 43 45 = B 36 43
TS SAR G, 5 0 SR AN BRI, BAN 52 S J62, LI A B B TS PV 7N fle e 2
TETHTEAE 7 W T35, 7T S T , AR 2 T A A A B R P,

1. [ 5 B NE (T2, G ot B 1 AT, BT LR 0 R A, 3T
12 BERATIL 1 CSBRAEAL) ,

2B SRR AN L 2, D) —— g ST B M 4 o S 45, A S
T M B TR0 RO T A ot R HE, AET b0 12 BEREAT L A T 1
BA PSS 6 1k,

B LML, 2, 1, D —— ARG I, BH ST A, R i 2
S P I A — B, TR A B T K [ AR, B G, LB o T 1R
POBBTECR YR 2 TSR M0 bR AR A, WIS M, AL AT
6 e stAT LB, 5B TARRIRD, T SR B B TR 1 (KO,

e

(=) B A 30 , TR M SRR I L R A T RE B AR SR T ISR s, Bl AR
3 W HLERRS S T DUALE
01}

1) DRRE3, 4, ) — O IR RIBE Y B RTiR, FL i R AR, b B (ep)
5T, FBRAEIE [, AL TR Fr I, SRR N A 2 R R, B RN A
86T I (in), 18 L BB BF 2 R — B B (sp), e BEIE R AEHA B RNA B>




3 X ESE, BRI EEUNTRE M SRR AR R AR R 949

—E, b RIS AR R R Cot) , 3R U AU (1) ST AYS
TR A RS B LR (L), TSR A 2 1 IS TR (o), #2018 22 A RO
AA— B (dm),

(2> W% (HE5. 6, ) ——WHMEALT LI F 77, b B WK (ep) BB HETE:, Hii 0.06 25
k> FH 0.02 ook, KK G I 78, AL G T MM L, SRR POR 3 2 MG IRET,
b BN P T T A — 8 TEHY 0.05—0.07 8K P (i), S20% Sk fh 8B
(BRI, Yo GILER, 36 TR B S MERL, T L3 e 3 2 1) B B 4B 5 BHT R B30 (sp),
RIEEEER 0.16 2ok, SEHPIEAY 0.005 Bk, b B AR A A— LR (bmb),
BRSBTS E#ﬂ%ﬁﬁt@%%

— RIS TE A A BOREDL (Im) , HELA S (cm),

(3) WA R Ta—Te) —— 1o i M A28 B 1 R TAE RTINS BT O, O A 48
FERE DV ASSE RS ) 5345 7245 WA, 2050 A Mo A0, 4B e VA2 ST 500 DAk iy
TR H R AR IR 5 TR IR BT A AT 0.3—0.5 Zk, Fedg— NIt N HeA T ik
ORI GRS, BISEAGHIIE (sc), Beams At King (1932) #R:ZASMH M
(zymogenic cell); FIZL#FHE (me), Beams i King (1932) frz 45 ue s/ (parieté.l
cell) , <458 AU (S HIRIAS 211, SEACHIIE (7o) UMM E K, TR —E, Yl
PRAZAERS MM % ek, SN/ Y 2 BAS 3F £ /D IRE A RSE AT 2—3 ARTRI % K /b
R 53 W () , 3L 53 UM T (5 4% SR YR BOHe (6. BRHHI (7h) AR/,
T AR SIERA— =54 T, A ARG TE A 2 1135 MRG0 i e (T, mme) , A AR AR KA
ST MM 3, FEBMEE T S IR MR RUIR A A Goo), KRVMES
S O L T B A0 DA A BB A i TR A o I S L ) B B B PR e
Sy U (/I Bl, 6 B Yo 6, B B0 e I —— PR Ak G g [E) B ST A0 G M
AR ABAT R 2 AR MR IR BT AL A — R RISE, % bS8 A5 I A 5
(e o 4R TR ARG EBE R R/ YRS b (T Ta, o), MEWCEIEERE Y
TR 5L B () BRALEE, SRR R, MR A TR s, LB aossL
AE— TR ARG, /I g i ) T — TR SR PR S B MR B K 1Y
PRI (T , 3746 /N A i A BB A B R 5, S F TR, F LT T L BN B
BB MRS (TA) , 2 AR MRRAR R, A PO IBRY v, S0/ PR 7 AR T T AL Ao

(&) £ (A8, 9)—— R BN, B 2.5 20K, AR5 WREM, Ry s
HHEAT BV, I 1 R /D TR, — RS 0,16 36k, T0# 0.1 35k,
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R RER (ep) Rl— TR kWK, b BREA— R 0.05
—0.07 B2k (86 T P9 (in) , PYBE AOSIETE ST e 66 e, LT RIR I A, SEAT HY
I b R BRI . ISR EAE SRR (), M RFIHES
W A B, b B B A AS LI (bmb), B A SR (o), TALLRENL G
(im), HEUBSERALE (cm)o . o

©(6) WEFRCRIL0, 1) — RSB R AR, B 5 20K, POy R
S EWRTICE, B%H RS TR, B8 H BT DIWIRESRE,
WEE P B R R W N BB T, B A R DR, RIS S AT HEA, (R
G 2, D)o B (ep) B B SEHTE b B, 70 L HUMIARRSHY 0.2 25k, {8 #ER
U =2 e D 02 T, S B Tk, B TS 4 v S, VRS 0 SR T
b B SR TR T 0.06 Bk MBS T NI (in), BEMRTMYL BB, B 2H
R, ZEPIIBE kB B R 0.05 Bk, FEMLHY 0.03 ZDRIUAE T M (1), K88 i o BB L
A TS, QR S L S . bR RS S R A BRI (bmb), Bl
R R RRAAR (o), FERSIGERPERFS AL () A%, FSMERUIL
i (Im), MEDUAFEBIAUR (om), B R AU LR . LT B SR e )
BHARLAR 0 — FEIB RS Cpr) | | |

(6) FB (7 12,13)—31 W H ATRABHE, SRILA S, BEEEE2®,

ZRIRER B 2K, SHN BT DS HHAT I, WSR3 #085 57—62 18, Ity W B
9 0.07—0.1 Bk, TERENTHIR. ¥ (ep) A5 LB AR b ORI ITALA , SRy
HRA W BEMNL, b B RIHBIIL, FE D B 0o KA, TSR (Im) Air
ZRAL (em), WL P B B BEFIAIGHIE_LAHEF AR, (B IR RIS A0S L A5 B s
EMBELH. - ‘ .

B BRI AE R AT 6070 M, AP & RIS SR R M A BF, R Mt
B RARD, TR RAEK, Btk BES 6 R AR V-TEZIE (82, 14,16,16,
V). Tietz (1923) Rz 45 V-T4 B, V-T2 A0 0 RIS i & 1 B AT, V- TR 2eieiy
TS ) 5 B 0088 7, MUBE ST S, IS o BT B — A, (AR T
155 v B A A5 AL, MBS B AT AS AT, SE BRI R, A, Teitz(1923) Rz td
EPE(sv), 3RS Snodgrass (1936) i % w2 FII h AT 28 st — FRZEIE, A
RSB, B R, WAL T SR, .

VIR ZEAR G PIRE LB 2 2/ 0] (o) » 24 PRI VS RIS B — TR (RO
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A, AR/ B B e, B DL RAAR TR TS B P A L U B B A B A R
139K BT 1 O BB B R B
EW%%%V%%E%E&%2,&MW%m%0% Zok, B (ep) LHR
B AR B9 LB, LR BB (bmb), BB A R B AR MR
(ct), BABHEML (Im), fo—(HZERAGIEEPBEXFIL B R PR, V-G MssL
AL (em), BRILEMA 3D AR T 55 1R IR 6 ML, ZELR PTAYHs
TR, A R ASRI B ().
CEP(sv) RIS RS, kBB S S R A, R AR
SHEERNL, SRULB AT R L. '
2. il
a>ﬁﬁﬁwiw2@——ﬁ~ﬁ§%%ﬁﬁm&?%,#&mnw%hmﬁ
2B 0. B IR D SR S M PR, S S TR R0 AT (E PO
MRS —S, MBS RS R IVERIRTIE. L& (o) BRBEIH L
B BT, SIS B RTFR, K2 B TA LI (dge), BHY 035 25k iy
— A (rac), Wiy 0.05 28K, 2 fM—a— 0 ML M7 7 o e B B 3tk 5
e LI 2 1, RPN ()., LRRBEEEA—E B
0.05 ZEK MMLERE (cmb), SXUEIEHMIIBAR 2B % o #0645 b Mo 10 45 WL AR
. (merocrine secretion) , ¥HIERYFTE RIHEA 50080 (). b BB REE NS, 2
S R A AR T AL (ot , TS RERIAY BRIL (om) SRR EE = AGHEL (Im)
(@) B(E 17.18)— b, 285 10 30k, EINEEN, BELTIE
E ST N, BAS BRI B R BT SY, JE SRR T A
L b (18, 21, ep)——F 0 b JoAS BB B AR b SO, BDTABIE AL M
2 (dge) Bt , ‘SAHEFI R0k, B6H0 0.65 ZEok, Fri 0.06 2ok, MBI E %, &
1080 0.04 B0k, FERISRTH A — LAY 0.07 ROK BB TUHREIE (ermb) o AT
) RS A A (T A W, T EMR IR — S U A ).
AN U B AN P BCRR A R R4 W LB 45 0 -
i FEAHUIE (18, rge)——re b BN OB AN B £ AN RIAL
TR NN (), BB S 1, 210, 28 8, 9 fHE 10 G ETE A NN,
SRR, SO A SR AT AR T T, SR e G, WSO 0.1 25k,
i EHERE (R 18, pmb)——rE 25 BhEH B Sk I 2 M) K PO BL SR AR o
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TN R B, B IE R 0.006 28k, (HE RT3 5.

iv. B ([ 26, mt )——#& A0 #0508 GD BRG0P B TS e 2R
H— B, ZEREE 00 I S d i 1 B 12 fRAR IR (amt) . Tietz (1923)
AR (cup-sHaped depression) ; Hodge (1939) #4558 K4 ™ (ampulla of
Malpighian tubules) , 5§ & BIBR AL b, ‘B R HLBREE R, BN ASEIEIER0.006
BORWIRERE, IRENEIS G IR Gy L B, SRR K, AR R,
M54z [ B4 S BRIRAR G5 T, b A B — B IR TR,

ZEM 26 I, SRR SRS A 4 M GHME, XRFE 45 R E /R, ’
o8] 1 e 25 Bl Ae X 4o

v. #EERE (18, 20, 21, 26, cmb)———j5 N B2 AY 4§ E I 4K & Snodgrass
(1936) MR RABBIL TARSHOREE, HEEHF L UGB BERHEKR. sHE—
TR, BATELAE G b RAR DR % H 8 2 (o) PRI, HoAlab e,

vi. LA (5] 18,21, Im,cm.) —— w55 A UL bR SRS 2ur 7 55 0 JUL 1A) ALk
2B, 'SP TR -5 BT R AL, BB AE RSN T 3 A — T AR P T LA
BYREPL (Am) , HEALAF38 R HR I R L (om) , SRLAR SCRAEL (lm)

3. # M.

() HgFHE (21, pv)—— deilreth I i S i, Rk 5 b i PriE iy
WEER A, TS8R I RIS, TR T — MG, 1y P it T s
SRR, KR8 SRR B R b BRSO i S s, HURRS R A
S AEA > e IR b BRI Cep) , INFB AT TF M AN (i), ISR 445
B ST RS T/ (spi), s BE J8 T A7 00 0 32 A el i LG, AR AR P A1 /S50 2
BINLR AR —Ak.

(2) B (& 22, 23)——2 540 6 252k, NREFTERRESAIHNE, LETE (ep)
Rl Y FTIIE AN b BB R, MBSy 0.36 22k, MMM b T iis 28L& B
SRR e B, ACHRAR L R R B R 3 S B AR R UGS, M A AR
K> L BIERER EH0.00 Zk A5 T A (in) , ZERIEFRTE A 71 2 M 8988 T /M)
GpD) o B EAMBRERE BN, ZEIS ARSI (), SRR R
S R L P B IR AR IR AL (em) \ SHHERL Om) , (B RIR RIS,

(3). il (I 24, 26)—— &5 BEH8iE 1, B LB MM DAY, 52—l i,
BTN 5 B TR S T, REIEAL ‘ST By D, B 3 Bk, MEEA R MR
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G U, B S5 0 R TR K O 1

K% (ep) B HLTE 76, SRIBESEY 0.16 ok, J0H0 0.2 B8k, HME M H BEE
i, 72 B R NI A 0.2 Bk M08 T I GR), WIE R AE 5 BB R
AHEF L FoH0 0.005 Z5ok /S8 T (spi), X8/ N3 it WA 55 R A PR
/b (spi) ERREE, BAET LS —ENAWE, d5elE L 6—6 M,
KR AAE SR TR aEER R Tietz (1928) FriEfy D. carolina L. 8% Holge (1936,
1939) Pifely Melanoplus difjerentialis Thomas F3 Locusia migratoria L. PLR
Snodgrass (1935) #IREHK, F, MM AXAMEEE 1R T HMETLL, #5240
T BAE— B D A SIS MO I 55, B TP S s By I e P 7 o B
PRIBE L S s

LR BB UIBAREI, IS AR AL (ct) MRS, A A HEIL (m),
HEMLARER L (cm) s —ARER LR TERHE L, T 00— FEIBIIEE (pr) 5 40 iy 3 SR80
WL AR B A o
WM A 27, 31) Sk B T ST, AR Ik B, 2

Bl 5 Bk, B MRS R, 43 R AAtl e ,

i BB 27,29, red)—— P i B ReAe BAMT A b A ol BT
FEE T RS T, ZE5RL (em) USRS AT 6 I M3 ST BORENLIR (Im) SR — i
Bz 1,

AR e T T e B TR P 386 T PN (o) TG A o B 0 1 oy 2
T RIS M — B, B 5 b M B 0, 36 ELAT—H 24 K 228%, 8 Snod~
grass(1986)Fr Tietz (1923) K42 %); Tonkov(1923) A58 T NIKAEY) ) vh BTl 5
b B O 43 B HRN L 52 BT AR 04 B RG, Marshall (1946) X b BN gesrieE, (B
;5 Hodge (1939)#eAbf o] L4 WA b 57 Y T 586 T PRI 35 L B T RO 0y 250, T4
A 3CTE o B T A o A B SR, BT T B O TR 2 B - e S M2,
AT AR T 2 B AR (A AT TR AR 2R 1) , SR D 7T B B 386 T
RIS b 1 T2 BB 220, 978 Tonkov (1923) 7 B 32 £535 AW 2R WA AL e Wk
BRI, R R IEREE, S A5 15— AT TR 28 T P A i b B SR g
TR, AR S5 b Y SR BR T TR AR T — i R 2R, ZE B b A 1 ), B A A BAIGE

THEZ FEY L ORI T, L T SR TG P R, b B /R Cspi)),
B4 0 PO 5245 T A Bl Cron) A S 1 86 T 7% ( (8128, 29, atr) , Mar-
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shall (1946) Fr2 £55E 5 (attachment ring), XMEIRALE BIE 5 A B R HLS ,

i, TR B (A 29,31, rtp) — I B J7HEEL S 6 5K B (rectum proper),
AT P Cin) 7B R8I A B E b B TR (ep) LT, POBEROSRTA A
I ERDH (sp), —HAE 4—10 a0, XMEEEEA Hodge (1939) #ixe
Locusta migratoria L. Wi/ ii—ma, bR RS SRRORH IR (o), %
S R LA P 2 71 T G0 LR RSB AL (i) , HEDLA3R UL (om) , 38
DU R AR EE SRS AR, IR,

(=W -

I A L R AR 5 B, SR 2 5
SRR TE I PRI S, SR FE ST T, Y AT L Tt
Mgtk LR BYA SR, HMAE G B, B R A
S 1 T 2 A PR B e, AL 0 B0 0 B A, SR TSR A
BB, BB A A T,

L. s G b B S R, FV AR T G, A
SUBHEFURE R B 18), (AR SRSV, BT =ty
T4 2T RS, 0. 5 TR SR 8 T

2. ZEBR 3% B RT AR G 0 A R S MEAT SR AT IR, AR el IR e A AR B, AT
S s BE R R AERT AR A

Yl

Rz ﬁ

ABCRIAGE MR Locusta wmigratoria menilensis Meyen (5L 3 a3
AR, P B3 e B SR 98 BT S B N FRIR B SE BT 81 v (19— 43 04,
YEE<8 PHEAERA JE7 [F ) B AR 1 AL R R EE R R A2 ) 1 8% — 38 43 I
T, RIS ALZE Je b8 i BE IR U530 0 R e A IE R A s o5 T DU AR Bl B P T el R R [
ERVREITSE G REN 5 7 AR5 P 2540 5 e v 0 DL TR TR AS b0t Eru.{ifi‘s”éjcﬁm
AP ECE: BREE,

© BT AL 4R I S 30 °C R4 I"J?Hﬂﬁﬂﬁ%‘ﬁ%*ﬁ’*@mﬁig AR B FEAESR MR
P, ZERE R 80—382°C Byt B, PR AGERRE, H7 (R M S I0URY » S ik PO i,
RS TE T TR R B D B R BB N, 3 LA PR T R Mt S
- BRI R SO, AR S R R MR B B s R I ORI AL 65, 4
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BT R BRI L R AR A IE T AR eI % ﬁﬁ’%‘éﬁ ;&aa@ma TR
TR, 3CHh B T—HETER AT 4, (B R A TR IR B T AL R A AL A SRR
B, A3 43 S TR A ST BD POERAR SR LB , 3 s EB A0 M ALt o

e PO ) 5 TG A 5 E AL T TR b 0 T B R I S AR TR B IR B I 4B
7:3, MiAET Mtk G Hodge (1989) #4945 3:1, EEPMAUSAYSE REHF 123, Sl
B 045 16 1, THAERIIKER Hodge (1939) f 5—10 i, 45:1f 4345 5 Hes 1KIR
Albrecht (1953) Rl 25 fi; ZE RGBS KIS, #T AZETOBIRARA FedR, Mo
SE IR 45 12 5%, (403 1 6 s, Sl S 0, S 14 0, 4D 14
s BTN 16 e, EEOMIRIRAG D b TR B BV LA IR AR, KB A%, AR
SR e LM kR, RIS L B TS A i, 6 18 VIR e
e b PR HE A AN A PR T T P A B A, BRI M BB AT, RS AL
B /N, 3% AN VT SR ABATEL P b i R SEAS I A, ZE R ABSEA i
FTAERI KRBT, R Hodge (1939) LN BT 1R B L8l it I K B 1B IR 3%
I/ o -

FE Ul T 7 S50 T TR i 5o o ORI BB ALREG, SR i
LRI, FEBATAGT) vh AR BB, fHELR0 A dn Hodge (1989) esiaT
Ve rhdb SRR RIERE I Tietz (1928) #& Carolina locust T-fE ¥ sd SEVEHIIEE B IR 1E
{5k #5425 Albrecht (1963) 5 mremam@mw?%ﬁx AN, TS PR AL Gy P
5B A DT RO, SRR B, IS R B IR B
PIEER B R RS ES . TR ﬁ@pﬂ%ﬂbb‘i%’ﬂ}%%ﬁTfﬁﬂ%Ewﬁ o 4R B 3 0 L
IR b B R BRI, S ELAS — 2 KB ZSMAAEE R IERE, 45 T SEOIR—, & AR
BIR EE AL H I BT R T T R, 5 5 Mo AR R, 2 S35 JE 4 Tonkov (1923)
BRI W 4 B P P R BE R R % B4 T Snodgrass (1988) B Tietz (1923) #ik
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ON- THE ANATOMY AND HISTOLOGY OF THE
DIGESTIVE SYSTEM OF THE ASIATIC MIGRATORY LOCUST,
LOCUSTA MIGRATORIA MENILENSIS MEYEN

Lw, Y. S. anp Leo, P. L.

Institute of Entomalegy, Academia Sinica

The Asiatic migratory locust, Locusta migratoria menilensis Meyen is a serious
insect pest with historical economic importance of several parts-of China. The
Institute of Entomology, Academia Sinica has paid a great attention to this pest
and is doing research - work - collectively in various fields including ecologists,
physiologists, morphologists, etc. The authors are taking a part of work of the
whole research project, on the histological study of the digestive system and the
reproductive system with special reference to the effect of diet. This paper is
the first of a contemplated series of studies dealing with the gross anatomy and
histology of the digestive system. This locust is not only important to agriéulture
but is also becoming a useful subject for teaching in universities and other schools,
It has become desirable, therefore, to have a full account of its anatomy énd histo-~
logy for a work of reference. _

The materials here reported are form the locusts bred in cages and fed with
corn leaves which will be used as the satisfactory diet to compare with other
food-plants.

The gross.anatomy shows a typically acridine arrangement and need not to
be described in detail in this summary besides those structures have been found
apparently differ from other grasshoppers: which. were reported by previous
workers especially the closely allied species, Locusta migratorie L. In the Asiatic
mig;atofyiocust, the proportion of the anterior lobe and the posterior lobe of
gastric caeca is about 7:3 while in the European migratory locust, according to
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Hodge (1939) is about 3:1. .The Malpighian tubules of the Asiatic migratory
locust are distributed in 12 groups and each group consists of 16 tubules while
those of the European migratory locust, according to Hodge (1939)-each gives rise
B.to 10 tubes which almost immediately branch into about five sinuous brown
tubules each, "and Albrecht (1953) described that there are 25 tubules of each
group. The Malpighian tubules of nymphal stage have not been recorded by
previous workers. It is found that the Asiatic migratory locust nymphs have also
12 groups, but there are only 6 tubules of each group in the first instar, 8 tubules
in the second instar, 14 tubules in the third and fourth instars and 16 tubules in
the fifth instar. On the internal surface of the alimentary canal, except the mid-
intestine and its accessary parts which are endodermic origin, possesses many
chitinous processes. We have found that many long and fine spines are present
in the buccal cavity, pharynx and oesophagus, short and blunt teeth are distri-
buted in the crop and proventriculus, spinules occur on the V-shaped ridges and
also the ridges of the stomodeal valve, and many very fine spinules, more or less
hair-like, are present in groups on the internal surface of the ileum, colon, and
rectum proper, but not the rectum pad. The last mentioned processes are almost
entirely neglected by many workers; however, Hodge (1939) has mentioned but
only the spinules arranged in comb-like groups in the rectum proper of the Euro-
pean migratory locust. The pyloric valve of the Asiatic migratory locust is not
as well developed as that of other grasshoppers which were described by previous
workers. '

On the histological aspect, there are two kinds of cells of the salivary gland,
the mucous cell and the serous cell, which were almost neglected or incompletely
described by many previbus grasshopper workers. On our prepared slides of the
rectum pad, there is evidently a cbnsiderable large space between the chitinous
intima and the epithelium. Tonkov(1923) suspected the presence of this space and
he believes that it might be abnormally induced by fixation. For more careful
studying, we have dissected fresh materials in physiological saline solution and
proved that the space is always present between the chitinous intima and the
epithelium of the rectum pad.

This paper deals with also the gross anatomy and histology of different instars
of the nymphal stage. The histology of the digestive system of nymphs is more
or less similar to that of the adult stage. Naturally, in the course of development,
the size, shape and thickness of cells and tissues are continuously growing and
more and more approaching the adult condition in later instars. It seems worth-
while to point out that the epithelial cells of the mid-intestine and the gastric
caeca are composed of digestive cells and regenerative cells, The digestive cells
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in the adult stage are-arranged in crypti¢ form while it is very flat in first'and
second instars and begins to form crypt in third instar, eventually becomes similar
to-that of adult in the fourth and fifth instars. In the adult stage, many longis
tudinal and transverse ridges aré present in the fore- and hind-intestines, however,

the-ridges of young instars are very small.



BRI

IES N &4 F 30 E 3 RERE LN E R 2




WA 1T

AER TR THRE A RES M Pl




B e 11T

bES I & SRR E 3 BLEIE T Ak S Rk E 2 S

o e e o8

T e







T Ff, M T Rl AT MRS A L AN a6 MRV




bES I fed PR E TSI PR SR SR

£mb

WA VI



pUES Y & TR-B0E 1 BRI Al R R R M EVII






