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The traits of diapause development of overwinter eggs in Rammeacris kiangsu

Tsai ( Orthoptera: Arcypteridae)

ZHU Daohong' >, CHEN Yanyan', ZHAO Qin’

1 Laboratory of Insect Behavior & Evolutionary Ecology, Central South University of Forestry & Technology, Changsha 410004, China
2 Laboratory of Zoology, Hunan First Normal University, Changsha 410205, China
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Abstract: The bamboo grasshopper, Rammeacris kiangsu Tsai ( Orthoptera: Arcypteridae) , is an important pest attacking
various species of bamboos including Phyllostachys pubescens and Bambusa textilis. It is widely distributed in many
provinces of China, including Jiangshu, Zhejiang, Anhui, Sichuan, Hubei, Hunan, Fujian, Guangdong and several
others. It is known to be univoltine across its range of distribution and overwinters as eggs. In this article, we investigated
the characteristics of its diapause development, including effects of constant temperatures and low-temperature treatments on
egg hatching, and embryonic development, water content, supercooling point of the eggs. The results showed that the
species has a prolonged pre-hatching period of eggs and an irregular hatching under different constant temperatures. Chilling
at 8 C for 30, 60, or 90 days had an increasingly evident effect promoting egg development, resulting in increasingly
shorter pre-hatching period of eggs. These results indicated that egg diapause occurred in R. kiangsu and low temperature
could decrease the intensity of diapause. When egg pods produced by adults reared in wood-framed cages at 25°C and LD

16: 8 h in a greenhouse were incubated at 25°C , the embryos showed continuous development, as measured by embryonic
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head width, antennae and body length, within the first 40 days, followed by a period of obvious developmental stagnation,
and resumed from about day 80 after deposition. The results suggested that the embryonic development R. kiangsu could be
divided into three stages, i. e. pre-diapause developmental stage, diapause stage and post-diapause developmental stage
under 25°C. Eggs entered diapause about 40 days after deposition and reached a deep-diapause stage from 40 to 75 days.
The eggs had very low water content immediately after spawning, experienced a quick water absorption period about 25 days
after deposition, and showed no obvious water content increase subsequently, indicating water absorption of eggs takes place
before diapause. The supercooling point varied depending on the developmental stages of the eggs, being about —20°C in
pre-diapause developmental stage, decreasing remarkably in diapause stage, and resuming in post-diapause stage,

suggesting that cold tolerance of overwintering eggs was closely related to diapause in R. kiangsu.

Key Words: egg diapause; chilling; embryonic development; supercooling point; Rammeacris kiangsu

AT B Rammeacris kiangsu Tsai J& E3# H ( Orthoptera ) W IEEL ( Arcypteridae ) 7715 WV £} ( Ceracrinae )
TEH IR E Rammeacris Willemse , 1ZJ&{L T H 2 F) ,%%ﬁ??ﬁ[ﬂ%ﬂéﬁ@m o Tsai BOK 8 A 5 B IS AT IR S | I
5 BT Ceravris Kiangsu Tsai'> o Willemse AR 45 T2 &5 BRAE, A b BB HH A B B I8 & Rammeacris
Willemse!* o AT RMEIRE B 2i1Z2)E ,#E% HEE TR E M Rammeacris kiangsu Tsail " . EEEEES
ATV WL Z B DU PG I IR TEVE AR TV R s M AR, REESEE AT Phyllostachys
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FA KT W BU & & 500, e ASE R K B BB, sOPR T & & 7 B B, X ik B i e 2 B UM
WSROI IR B 2 R B AR A — S A A T IR R ACHT (1 R 2 DUV R U A
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13 Ry —21 B, F K ( Mettler-Toledo Group , Switzerland ,0. 1 mg) FREEE it SR )5 KE BRI S8R 25 .04
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Bifi 2 2 Ak, ARG AS A0 A H o, 280 ¥ A e ASCR SR AU , THAAIL ) 2l s B 1) Ui B8 A8 Ak, 3R A L v
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1.7 BdRMGTaHr

Xof 25 b FRIFAL FT 3 B0 BCHE 23 BT R ¢ K8 (Student'’s ¢ Test) 3 XFRJG J 8  fl £f B B AR K, BB & 7K 1
FIEE T, DR A9V 21 S B BE R StatView 6. 0 2443 94T Tukey-Kramer 28 H#K
2 ZEREHH

HOE TR B DT B0 Y H S TR IR B AR T RN 20 CHETF =005 156 d 146 H 30 HUi
b, H 52 RO AL W22, 76 210 d ISR TR I DI EAL 3o 77. 9% S TR R 25 C s, =Bl )5 97 d FFIRIR{L,
SiEfb e 08 HOANEEST , 2 173 d Wb 3N 92.5% , Hm AR WA B A 78 30 C IR E 4T 7805 72 d FF iR
WEfk, 2 93 d WL 66. 0% , R R IR R C AT (B 1) . 763 NMRBEAMT R siliE 20 °CHI25
CHEET , I ERLRTIN | Ha7 AT BRI T A B0 S A I B LA

R T R AR A R BRI AL A S e R B T 25 CARAE 30 d I, R A 8 CARIR AL B 30,60
5790 d, T 25 ChE , Hppfb R g 2 iR, AREACHE 30 d B, #5522 25 °C )5 48 d JTIRMHL , HS 25 duis
fb B SRS Lk H B RIS 85 d WALRIK 92.5% ;IREALFE 60 d B, R )5 29 d FFiniFfk, 2 95 d BEfb®
H79.5% ;IRIRAL IR 90 d I, 35 A8 J5 27 d FFERIHAL 25 dUbEfb s AR v, 22 39 d FfL 3R AL 83.8% (K1 2)
R HRAL2E 30 .60 .90 d, BEAYSAAL T 20004 (70.727.2) , (53.9+17.2) F1(31.9£2.7) d(*F¥1«SD) , Riffify
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(K4),
2.4 HOETEEUEONE P K R R R i AR L

FE25 CRYMREE 5T, S A B E M =005 10 d PN OIRL A & K B R ETE 43% 24, T B A28 1k
(Tukey's-test, P>0.05) , Mf5 FBPRAT — P A K BY B, 277 B0 )5 25 d BRRL I & 7K ik (64.1£2.3) %,
Tk B R (Tukey's-test, P<0.05) . /RJG, UKL S /K BRI 4E G (B 5) . BOA T BN ™ 01 I Dk 11 fef
AR 5 KL, PRI 10 d PO BIRE A T A 10 mey/ DKL 22 A, LS 5 07 I 7K e R 1 i A X

http ; //www. ecologica. cn



10 18] ARIEGL A AR G O BT R A T R 3043

100 100 -
e i
3 0
> L O — 80
e ot yo-it—s
= ’—., "QS)
2 s © Y ~-0
< [ ] [} (0]
5 .O’(Sp 60 o’
g 0r ' I D
= Ik, 4
=
: ¢
o 40 - 'Jf 40 +
oS @)
= ./(9 oQ/
£ /1 —O—LD 16:8h /0 / —0— 30°C
® 20 & _e_Lp12:12m 20 § —eo— 25°C
% 80 S
/B -0 )
0 1 .gsx)’ 1 1 1 1 1 0 1 (QTJ 1 1 1 1 1
80 90 100 110 120 130 140 150 80 90 100 110 120 130 140 150

7251 J5 H L Days after deposition/d

3 BREFHMEENESEREMHENXN
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