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1.4 fi iE St W Befirits SR, DLGETH S BOR AT K E
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JEELSI IS, WO A A AT S N R SE 1 AU
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1.2 EHMEERNEFRRIRIES

BOEATIEIASR . RERIFIY 1 125 U 50 cm x
50 cm x 50 cm MYFEHRIEN, FEMFE 20 H, £
FRMEAE Lo — 30, R RUIARE N 25 C, 2
i k1 60%~75%, LD 12:12 ( 7E Fif 3 il 52 5 o
IR 25 °C, 1BJE 60%~75% Jy 4 A7 i i ‘B )
AR ) MRS RENESE, mFEE,
WM REEL . hFRE20dEMTMK R
5 EM A, 3 Far S I T A4
20 g il AWK B HETEIR N, S5 IE B A 3% B8
W, B HEG e R, JEEETIRIRE . A
g i AC A, ER IR A LZERE R 8
cm, KifER 40 B+, DIALEEEAT =00,

IR P e i 8 D NI C1T) N E S b
RSN, IFHLEY LR 25
W, RIGTRAIRIE N 25 C, 1B K 60%~75%,
LD 12 : 12 (fERip A cs 28, R 25 C g
J& 60% ~75% b BEE AT HEE B 7 0P L R )
N AR NS
1.3 EEMEMRIREZEHHRESHTE

F R 1.2 B SR TR A SR O, B
b 2 d MOASTRIRErh i 5 %281, ] Bouin 's [&5%E
WO RFR I AR (1.22%)75 mL. #& /K B #k 25
mL FVKESER 5 mL) [E5%E 24 h, FH 70 %R %
WO VERE N 3 RS, BUR RN E T 10% A9 IR AR
FIABOP AL 4 min, FRERSM AR HEME, A
0.75%Eh/KIEYE 3 W MERT, 1 /ereikal s
X EAATIE R AT, WEGE SRR TE
SR AALE . AR BRHE . SR, PR AR
FIHARRG, I 0.75% EhK I vEsR AR I, JF
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KBBS00 IS AR i i BRI
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(fih 1 25 3k 2= ol f AR S O RS ) o BRANBYEE 3 KE
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B BAERAL, KR A B A BT G K
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Notes:A is the first stage without anatomical view; B-1 is the non-anatomical view of stage Il, B-2 is the anatomical view of stage Il. C-1 is the non-
anatomical view of stage Ill, and C-2 is the anatomical ventral view of stage Ill. D-1 is the non-anatomical view of stage 1V, D-2 is the ventral view
of stage IV, and D-3 is the dorsal view of stage IV. E-1 is the non-anatomical view of stage V, E-2 is the ventral view of stage V, and E-3 is the
dorsal view of stage V. F-1 is the non-anatomical view of stage VI, F-2 is the ventral view of stage VI, and F-3 is the dorsal view of stage VI. G-1
and G-2 are the non-anatomical view of stage VII, G-3 is the ventral view of stage VII, and G-4 is the dorsal view of stage VII. H-1 is the non-
anatomical view in Stage VII, H-2 is the anatomical ventral view in Stage V. I-1 is the undissected view of stage IX, I-2 is the dissected ventral
view of Stage IX, and I-3 is the dissected lateral view of Stage IX. J-1 and J-2 are the undissected view of stage X, J-3 is the anatomically lateral
view of stage X,J-4 is the anatomically lateral view of stage X, and J-5 is the anatomically ventral view of stage X
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Fig.1 The embryonic development stage of Ceracris kiangsu Tsai
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WS —Br B EL, WRIGMKIBSET R FLs, (EA7 B
HT®, KiEHeEda Wk E (& 1B-
1)o ff el LR Sk & IR ik R R L, R AR
B IRARES, UL, WRIRRIBRRIE &, HAR
WA IR T, AR LAY (B 1B-2),
SEMHE: KES 10—16d, IR IRIG A
KEF R, MErmAmEBAI L, Wik
B, ARSI T DR AG 7E Bk P S O LA, iR
FREERA (AN 1C-1) 5 fisl e nl Wk L R
i S A A IR, Sk AT LAk s A B i
fZEE, ZIRMSERIE, KT i
SRR R I 1 S o B R I U A
B, BEERAT T o, (HA BRI B
(WE 1C-2. C-3). ZM BRI & B 1R
VB KBS 17—24 d, KAt a] il
WG B R R sh, B — BB %
IREEh BE, MRRRARK (nE 1D-1); f#dlE T
UL Al b s IR, AT LR T, M
BBk b, TR BRI RN B . mg oK,
WIF R, BRZyn] WREER />R 10 75 (4nf&l 1D-
2. D-3). ZMBEANII R E L R,
VB REY 25—32d, WK 1E-1 K
PR AT UL A . BROBCCEIRIRIERS, IR EE N
BRIy 1/3 2o il fE o] WA A, LT SE
S, IR F LM, ZRS AR,
JEER B 1 XA B R, 2R
3R, EAMU RS, TR 2, Eeml
RS, FISMAL RN R 2 585y, MY
BB Fs [ S vty , AT —BYBEAH E, BEER TR,
JE B A w SR 10 B2 1 AR i v i o th B AT (dn
K 1E-2. E-3).
BVIHEB . £FH 33—75d, WK 1F-1 K
g B AT WLAR G BE LA O Y 172, IRETE
A TTVEMT ;M E rT UL Sk AR A A A — R
BERER, ks, SR, BB T Wik
Az, Ao N RSy, MR Bk s A
K, JEHEMN, BRSBTS, W4
MR EATRIERYT . BRI — BT BoR L, S EER
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JEOR R UL Ty % R SR FLIR AR B 1) (el 1G-2,
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EVIE B . KB 86—92 d, ME:5Em, K
fiff 50 BRI AL VR i A S 1) R A K, AR
a/5 L I, BRE R EEAKKN (nE 1H-
1); el WERmAN K, RIREESR, L
WNMAEE, FEMZEREWAIE, FEAEK,
TR H O MlAARSIER, SR ECT B0,
i 8 A Bl A S P, SR A Y R AR A L T 43
IF, BHEZEm @ s (e 1H-2),

BEIXHrB: KB4 93—100d, @ 11, K
fift 0 B AT LR R LT 5 i A Ik, IR IATE 5
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SR TSI AT I, R SRR R TR 2R I H 4
W, MBI AR A 1 XFRHR, BT E IR
SR ITCR, T R A JhR 7 Tt £ 33K 5F 6 BTy, RS
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B, KEROmm, MBI, WIRIFGA
., KEHN 118 £0.07 mm; BGIRIGHE —BH
Pt K, BB B, IR G BE 3 4
(p<0.05), FEMARML W IEE T RETE MWL RIIRAG, 1t
IR IG K BE A 3.86 + 0.14 mm; 51V B IR IA K
FERIA R PR, K T RT A IR IG
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(p<0.05), K ik 4.21 +0.50 mm; 45V B,
I & BB, WG 2t NI i i 4 A8
AR GE, MR E 4K 3.98 £ 0.50 mm; Bifi)5
VIV B, IR EES T 3.75 £ 0.42 mm~
3.95+0.37 mm, & THRKZBHE, UL
WRRG K B TR TG 8. 35 25 57 (0>0.05); SB5IX— X BB,
IR A BB, Hrb, 55 X BB, Gk
FERFIRAAE, 4 6.94+0.91 mm, WEST VI—
VI BB .
6.5 - fiif & Antennal length
g 6.01 1 sk ks Head size
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Fig. 2 Antennae, head size and embryo length at
various embryonic stages of Ceracris kiangsu Tsai
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filiff & HLIR K S MRS, ZERRIR IR EE B B
AMEE R il o, BT Bl A 2R KR A
0.13 £ 0.04 mm; ZEIVE BT, g dus H 5711
YB3 (p<0.05), KA 0.43 £ 0.04
mm; SR & B AL, Al 7S IV — VB B &
BRE, SKENERZERALE (p>0.05), filf
KA T 0.51 £ 0.06 mm~0.65 + 0.12 mm; 45
VITE BERt, fil /K 1.20 £ 0.35 mm, BEK
TVIBrEL (p<0.05); )5 filfa i@, &g
) G K BE ] O B 2 25 5% (0>0.05). SEVII B B
R —X BBz, filfigeie o 8424k (p>0.05), %

il K Size or length/m

X Wy BEmt fil £ K 1.55 £ 0.31 mm, SR K
FERK IR AT —8, MI—XBrEE, TGk IE e
K (p>0.05),
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AN ARG B AT AN A R W B IR K
AT TIE, i 3, 7E 25 C AEE AT,
KEBMBZ BN EKEZET B, 1B
BRI K B ACIRBT B, BEA B K R RN Y
A%, U 35%; 55 B B4 s T BrBot ey
IR ZABIEN (p<0.05); F55 M B 7K it Bl g
J (p<0.05), E3K 57.23%; %5 V—VIF B4 B
BUSTHT— B BodH B C 35 25 5 (0>0.05), £ A H
BBt Z (8] 5 K RS e N, 4EREAE 65% 2245 A
IV B, /K ARG T, 153 70.35%;
BEEMIGRE KT, S/KEZ%E T (0>0.05),
EHGE WAL ET C X BB ), B F &K E R
72.52% 256 0L E KBRS R AT AT, e P 7 2
T B K i 2l n, 55 V— VIR B 5 7K i o Bl
SR, MEEVITEY BT 4a & K A THUG A kg
i, IR LI B AT IR BRI R 25 °C B TE IR S
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Fig. 3 Changes of egg water content in different
developmental stages of Ceracris kiangsu Tsai
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BT RIRE I E 5 25 d, 95%( N =20, T
[i]) #AL TR & F RIS VBT EL, 1A 5% MG
HATEVINE; F7UE5 35 d PSS V BB e
TR 42%, K5 MG JF 4R 0F A5 VB B
FEURfESE 45d, BV BHIRRHE TR, A
12%, 87% MG HEA TS VIR B ; %S 45—75
d, 55V B BORSE B BL SRR BCE D, 87% L
BRI R AR VIB B, FLIZ BRI [E] Y 2R VI
BIRIRIG G A8k s 5546 85 d B 90% ARG
AT VI B .

0OV BrEt stage V
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Fig. 4 The embryonic development stage of egg
diapause in Ceracris kiangsu Tsai

AR L E45RAT T, 50% L BRRLES V B
B BRAESS 25 d A% 35d, 80% LA F YIRS
VI Be AV SR 7E %65 85 d, 1 85% LA I Ay Bk 45
VIB BeAe 56 35—75 d LR B, R
BT, EVI BB MR E K, 77ROk
h, 7E 25 C AT BOE AT AR =00 5 5
BdZFMAHAMBERE, Wi E REES
VIB Bt o
3 it
HEMERRE B LR SYFE
RAUMIIREE AN, BEMIER, =G
(5377 . BT R, & — S 2= #0, mr gl
Gy AT OB RS, HRR & F o B
WAFFE 225 o ARPEAFIE HUIRIGTE S RFE, Salzen
AR IR IRRG & B 11538 13 B, Tvren
BRI & E X 16 A BT, EE A
VIR A SRR K B R 12 BB, K
3 1 218 7 U KIS ( Locusta migratoria ) (1)1

3.1

fGEBE RS2 10 BB, BRASEN R B0 iR s
( Fruhstorferiola tonkinensis ) HJ It & & 4> N
10 PN BE. X FEE TR R F B E 4
BT BRI, BRI — R AT ARG
KB H 10 AR BB, ARuFad, WA R HH
PP ARG 70 10 D BE, 25 R 5B ZR Gt 45
R—3, TR EE AR G K F BN 32
PRI BRI

W e IR i B A DR R R A 3 R S TR 17
ARz, Wl RIERR R FLHERL, 30 C
M, 2413 d EAEmRALl®, ML IERE IR BN B T
ZEVEHAE R, WL 206 d, B4 E
(R B IR 180 dM, PHAAR I ws i 2 7 DT
WA, LT 220 d, WFE W1 IR 193 d', AR
WFFE, BTN & B DI S R e . PR
PR AER E B DTIA—RE, #£25 C &4, &
BTG Z BN 109 d, Hid, WEHN
42.d, SRS, IR ELS, IRIE T IR YK
HEH, XS5KIMTERMIRIGET —8 FEx
B HUREE ARG ST 32 B0, G IRGS 2L SRR 0D
WEFRPI ARG C, [FE ] RG A TR
(BN N 23 (145 LA e 0 Lk B 19 IRl s MBI IR 5
T[] 57 AT AT 104 52 1) 6 3 1D B 110 585 1 1 G 1T 261 7
PR3 2 B, —Mokid, WHRE . B E S
0 H KA BRI EE /DN, TigsEE .
ERNIES ISRy A O] INFI] )R NN -y
BTG & B i R E S T &3,
AT H ISR B B AT MR IR S U, IR B
AT LTRGBS B T IRAG TR
DINE TR, BRIRIRIE R A
32 EHEMENHBALEMNMKIBREEWE

PRARAEXTER AL IS BR IS R IR IR F S 2 B, WG I
K. ki, BB SRR AT A X, Tk
AR J MRS % B P2 48 R, ARIFIEAR IR
ARG . Sk L Al AR AR, R A TR &
BN 4B, Rl & BRI . DUk
B, ZELFHMKE EEW . 51 BrBEas
BT BRIGNITF R & &, R Skl Al i 2470
EAE, SO R ERED; S MBIV
B, KSR, b ARG, IR
MR PGE R B 5 V—IE, 5B
R kiR, BB E B SNE, BREHIURN AL T
AR, NEEEFE,; WEVIIB BTG 2 X B
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BEgEw, IR K IF O AR Ak, Skl Al f AR
A EKIE, [HdfAEn, B8R ENBZE
AGII R, WIRE R B, WIRIG K A )
gy, ARSI BRI IR NG K B REE S BT
B AN BHRES % HE DU &) Fh A g e B
BAMBRIMIGR R, ORI K R G &
B R E TR, SRR SOER Jrik, At
FERTECE PTIRORL S K BT T, 25K,
BAGRAESE TR B — Pl oK /s, Tss V—VIFy
BRI B AR, S VIR BTG 4
Pk A, BT DI AT IS IR 7E 25 C
MR TR, B V-VIBY B HIR IR & & B 15
i

MR EREN T POl AN BRI A fAoRmg, —
WA RONRE R . SIREE . AR E . B
BER KRR R Y R ER, LEMA
SHIF AR SRR E T, W AT R
PRI R P, DI B A R, FPANI] D
BERANMMEBMAEKENBETNFAAEZS, X
( Bombyx mori ) BRI E KA FERIRRIIAPE, Xf
FREWNT, A EEE R EERREE WG
1, kW ( Locusta migratoria) SN & & A= 1E
WRRG & & B HhR0e 20 e RE R ) IR & AR R
KB IE IR, ARG, 255000 KRR
WRRG B A IRIRBY BE ) & B D, nT LA
HAE 25 C TEIRAAE T, AT BR i B ITE
SR ARE, MERF RN, 7550
JE5 A5 d HEABRI A AT . U R AETES VI
B, B EENEE, X5 efEE—s, A0F
UL B T ECA TR IR B I R AR BB, X TR
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Embryonic Development and Egg Diapause Stage of Bamboo
Locust Ceracris kiangsu Tsai

WANG Mei"?, FANG Zeng-hong'?, FENG Jia-de**, FENG Dan?, XIE Chun-hua®,
WEN Yi-fu', CHEN Peng?

(1. Yunnan Agricultural University, Kunming 650500, Yunnan, China; 2. Yunnan Academy of Forestry and Grassland
Sciences, Kunming 650201, Yunnan, China; 3. Mengla Forestry and Grassland Bureau, Mengla 666399, Yunnan, China; 4.
Kunming University of Technology, Kunming, 650000, Yunnan, China)

Abstract: [Objective] To explore the characteristics and duration of the embryonic development of Cerac-
ris kiangsu Tsai and the occurrence stage of its egg diapause. [Method] The embryo morphology and de-
velopment period of C. kiangsu at different developmental stages were observed by stereomicroscope,
and the water content of eggs, the full length, antennal length and head size of the embryo of C. kiangsu at
different developmental stages of the eggs were measured. [Results] Under constant temperature of
25 °C, the embryonic development of C. kiangsu could be divided into 10 stages : stage | ( 2-5 d ), stage Il
(6-9d), stage Ill (10-16 d ), stage IV ( 17-24 d ), stage V ( 25-32 d ), stage VI ( 33-75 d ), stage VII ( 76-
85 d ), stage VIII ( 86-92 d ), stage IX ( 93-100 d ) and stage X ( 101-109 d ). Embryonic development
could be divided into four developmental stages: stage | and stage Il were the initial development stage of
embryos, stage lll and stage IV were the rapid development stage of embryos, stage V-VII was the slow
development stage, and stage VIII-X was the recovery development stage. After fourty-five days of oviposi-
tion, eggs entered the diapause development, and egg diapause occurred at stage VI. [Conclusion] This
study clarifies the embryonic development period and the embryonic development stage of egg diapause
in C. kiangsu, and provides data support for clarifying the mechanism of the egg diapause of C. kiangsu.
Keywords: Ceracris kiangsu Tsai; embryonic development; developmental duration; egg diapause
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