HOKKAIDO UNIVERSITY

Title RTZNNFREFDRFEIC & 2 RBEDHIE
Author (s) 8, #5=; TANNO, Kouzou
Citation ERME2. £W5, 25 97-103
Issue Date 1967-12-25
Doc URL https://hdl. handle.net/2115/17723
Type departmental bulletin paper
File Information 25 p97-103. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Kouzou TANNO 1967 Immediate Termination of Prepupal Diapause in Poplar Sawflys by
Body Freezing. Low Temperature Science, Ser. B, 23. (With English Summary p. 103}

R 77 NN FHTE O B IC & B KIR O #% ak”

¥ =
(SRPLEPFERT  EWEEM)
(FfA2 4 9 A% HE)

I. #

TRER IR BRIV s & AR A9 8 LRI RIB A I 2 A HRIC X 0, T RIRA# L &4
BAFEEMNBR TGS, JoEYBBRKE LT, %, BB, g, Y, Sihmes
P ABORERIZE THEBTHBY,

R T T S5 OHIEA T D KR E CORC B 2 THEFHEKZ FRIRCHRE ST
WD Y, SENIRIRINO & o R i E H HIRELL T Tl X85 & 2 {ERMOBAT TL
DRERAI LT AHSEE R Lico TRET %,

il

IL B8 &E&F&E

# ®&: 19660 8 Ahtnn 9 AnPETHT TR T 5 ~F Trichiocampus populi
Okamoto DKM HR A IR CEHE L7, LWMERUHEY CloRCHRlcA+ vy Ty
v OER 0 2 EDRITY b D52 DL, PEICR > T2 T OO RILT ¢
L<h oAk, 3HBCHMAY TR L CIMCERBLL, chaxfRiReRACicsecAtoys
BVCEREZECAET L, KRS °C Tk~ 12 A 5 BE—IMoOTims* 2°C 2B L CHE
L7z, 4% CTOMBEFOERIL, 3 A LHORBELZE » TTR-> T eD T, 4@ D
BHE72 A - THEEB L,

KREIROHE : Hilwid 20°C oERICB L, TORE CIIENERICEREL T E5 vy
BE Ui, T 2 EAHRAHI A (KRS KIE Lt 0k L, BREEILUDRA-b 0%
KRR D & FIE L7,

BEEOFE: AE 10 EEOHTHRA = VIIC & b, RIBEAOEEMC AN THEE X2
Foo BEHEEEE LT —5°C b —30°C T 5°C ¥ rhFRM, 304, 1,7, 14, 21 A
Mz FRERE S, ZOROMAH LT —86+04°C /e TY, —10°C LMED KR ik
KU TLH 103 FE & TR D 223, —5°C TOHLE, F)»ic —10°C nZ%Egh T
HEOBHH AR R THLHETD 5 bic —5°CItBL Uiikbhis,

* MR REERBEMERS H85T E
KEHY £¥%E F25@ HBiag



98 OB O =

L. #& £
1. 20°C TORATHEDEL

IRIR A D AT & IRMR A A L 7c b o & & 20°C DfEIRICK T, *DBOLEEOET 26
L (LK), Mo @b ML Th@orhic el X LU L 5 Rkr g
FIMCET T2 (8 1 1¥-a), Z ORISR L TU 508 5 2k S B HIl 3 % %
cikHﬂUgL\O Z DHNEA AR B 20°C ofERCE T L, KRS T CTRLEL TV S A

EExifd, ERICE L CrbH 20 A2 & ROVWEIRICE S B 1R-b), Znkiic
WL b 10 Aico> L cZERB L (68 1 [M-c), Mor4# 10 B S U Cliitic s
(5 1 X-),

=77, KRFOHHEEZ 20°C oERICE LB RIERE 2ERIAS iy, ko

#=1 AT T AT O Y TE
a: AU o A
b BT RAENIEA TV B HES (200C =R LT 20 B H)
c: IEWcW 328 H)
d: 20°C = x iz KR e o Bi18H (20 H )
o
f

20°C 28 S h o RIR TR oo iEH (90 A H)
EFE 7R (45 H H)



A5 X BRI o &k 99

WL E o e AEBET 2 2 EACEREB LTS 20 R Y THRE L, B oL oiElR
CBLTHDLH20 Bl e RAZ L TR BB1R-d), LoL, ZOBROTMIEDR
WOBGHBPBEL O tcbDEFTH Y, ARBEFLLDOE TR >T5, ORI
BoEF 0 HEEEAFL T %0, MILT2b03m 3N, RO
DOREFEE O % F 90 FE AR L O eS8 AT L ¢, Tt 2 2 &kl
Lk (88 1[K-e),
2. RECKBKEBORL

RIRFR OFTNEA —30°C T 20 Ryfdlokish X SR EC 20°C o ERC BT &, BTsE R F
THERELIC, JOHFLBRAEOHEC L 0 ZOKIKRAK LT 2HEAERL OB, ThT,
HEERBROBERYRNTHic, F1ELRSLE, —10°C L LOBE CTOBRE <L 21 B
LR \WTh IR & IR Ly, —30°C COEFEELTN O RERE #IE X8 % O HEEITHF %)
THE, ZOBEOBHREEEIIKEAY L I8 D DRBIHRA LV, &I —10°C & —30°C &
ORFOHFEIRE A\ O BATKIROKIEE OB % gl ~7e, WREE2RCT LD,
—10°C X » @&\ EE TOWMS TR o KRR R E w5 2 Lk o, —15°C TO
HHEC X D R0 L DAVKRIR AR L, —20°C LUEQIETE T O fim D KR A & [k X

F1XR LA KREOKILE 196, 12. 5

B e \ g #h B £ °C)

(°C) 1 I 4 7 14 21
0

x WO - - o - 0
—5

a B A 0 0 0 0 0
_s5 | o . ;

ot # 0 0
—10

o Eo 0 0 0 0 0
—30

I s 5 7 8 6 6

B L7 10 IO 5 b IR % UL LR B RO 7R 4,

B2R HERELARBOKIL 1967 2. 24

gl | ( E 7 e B (C)
hrs) | KW E =5 1 —10 | —1s i 20 | —25 \ —30
0.5 ‘ 0 0 0 2 6 7 8

24 ‘ 0 0 0 3 7 7 7

AL @ 2°C KR F LT ucRkRpoLboTths, RFEGFEHALL 0FHMED S
HINE AL Lol 2R T,



100 A ' M =

5 OIIFECH D TH » foo BESERE LT 3040 & 24 B4 B A AL, S Ol DR
RIEA O E X 58 5T e -T2, TR —15°C LMEDREE ThRAEL IS s w2
& 30 47 Riz & D H\CBER O BS T L AT O (KRS LT 2 HELW L T o 1o,
3. HAREICEOKETOKER

KT 5 A~AFORE 8 BREnS 9 AOWWEHT THFORETH B LT T O H
DB =T b a DB ARDEED iFh, HHEICEIIcA A~y LYY T EORO
A THEIEY LT 5, ZORDECBAIIZIERL ) hclUtRRICEBShs b
DEEBFHTFD CCH L DWETHLTHIDENDH S, £ 2 THENL LM LIS EMBER
A LIRS 12 Bowbnh 2°CIBEFLICL D& 2 Uich b Lok 2 #H~7,

ERAE 2 KSR L, AAKRERPHIMO MR S (—86:204°C) LAIFIC/e % & ORI
Xh XML ERE L, BioKSCKRA LR35 & REROKTEET 5, TioAE
X 75mg BETH Y, EREILAEKHT —30°C OIEF THEIE B DICH 20 513 £ L
DB IWIHENDE % T, RIS XD ST O AR TR & g g oK +oME o F
WITHARIREESH L TH - o s b b,

100 |- O—® O 20
B
<1

O {itL
°C
-20
! i | | 1
12 [ 2 3 4]

— 1966 L 1967
2 H7 7o SFRimo KRR S KR
® . AR T b bt W o IR
O: 2°C e &xhh Ao KR
FP: wiiokE Ok RERICIET Z 2 RERE)
UP: Ris@io RsH &




WAET X BKE O # 1k 101

ARRCEH ERCHMI1I Bob B CEEOEMMEABEL TV 5, 12 A
13 2L 4B T 4B E L Tl Y, ZoMORELRIX —13°C th -1, THEH
CEEIHIZIZA24 Ab 28 HIEATCE L A3 AL 6 HEHTCTTH b, WERHL L
DRI FAERIR L T L i 86 By —14.5°C & 8L —12°C TH - 7%, 1 AD 5 BT kg
R USRI O &2 dishotc, E2AML 19 HICIXIEE A EFORTIAMKIR 2 & - L
Tote, CORCRIMLEERMEL EEEL V5, 18,0 11 Bt Ts 1 H13
B2b 18 B CERER G LTk 9, HERHE oM OREKRILERLh 85 KfH
—15°C & 126 5] —18°C TH -7, 1 AD S5 BTl % » fo SRR A IE LICRIEA I h o 1o
DT ALY BICTEEAEDREARKIRA I L T HEIFE IR 2R80ERERCR
{—FKLTkh, LALLAL 16 BEKEN —18°C 2 THT LD THDEELLNS,

—77 °C T ARTE Ui 3 Ao ¥ TRIREHKIELicb Do, 4 Ao
7B EVBORMAKRKREKLEL, R T4 ADTHRILEEAED L OBKRIELHEIEL I,

IV. % =

BT 5 ~AFORS —30°C LUEORE o b ot x cAFHE K LRI
TIEE LT 529, SELASHR LR UREC RS CIEHEIIb B A4, 2CRBEFLTH
b oL ERPMcH B 12 SomdnbBED 4 A THECOM, WFhorilicd —30°C
IDLEVCEET2URHOBBCR 2, COEBRTRHBCIZEXLDbh Thiunn
5, 20°C B LRI N IER B L e WA o BRI RO KIESEIE LT e o 7o
e THdHERbhA, .

BEDHEC L > ThERT 5 A~ A FHMORRAE LT 200, 775D fKiRIC
DVWTHER ST R TV VDT, oEROKRREDGTHLR TV BHEEND
2 TR,

Williams &+ 7 = & 7 & Hyalophora cecropia OO KRR AL £ vORZIT L DR
CENDELHRE LY, EBREIL = A4 F Chilo suppressalis D% A THRIEH RO
R AL LIS AD 7 7 2 hH BB Lc, THRICX % & KIRMID 7 5 2 hixiifandic % <
OEMEFE - Tx VHBRFTESE TH D0, KIREKIETSH L7 9 2403 e ) Rk
Cirh, COREELNOBEEDERNLEFIRORHLIERL T, (KiRpOHRO 7
T AEDDTW S D A VL RTAR O MRS WO EER LE LT 5,

ZORBN S v A= X5 24 ¥ Plodia interpunctella OB OWRIETL R+ 2E N E
LR TWBEPY, vy AKX 2 Mimas tiliae DFEY, FOMWMOKRIRIIMC L - THFE I N
TBRRED T I 2R L - THEIRTWBY, ChbDENDL Gilbert 117 5 2428
EDEIZHNAL KRR EYFHE L TV BHEXERD TP,

XT, T THETF ~AFRHOKIRIC ST LB L7 5 24 RkiRaZE L Tw
BERESTDE, ISR LICEZNE D2, KRGO AT T A~ FORiEAEE SRS &,
AL LT\ 5 7 5 2 A0 ERN R LTI BUE L, ZORRT 7 2 ha R LT 5o



102 F+ OB o =

RIS L, T U TERIRAEIET S, 77 2T 2HBOMELBEL Tt
B LT 5 2 A X » TRICBIEC IO LEEAZT HVTHHH £ Exbh b,
Z ORI AT T o~ F ORI Fo U THEEPR BB O 84 ST NERF AL L RIS BRI BB L DIz <
LARTHMBER LTCL VBB RIGL, &H L > TIEXRTTHET5Y, ERECR
HANEEIRFEO L DI BRTHBI L Y, X O BEXZTHVHEILos  0BER, 6
XL 7 Monema flavescens 2 nF 7 A F 7 ) Camponotus obscuripes obscuripes ¢
i T B,

V. & =

L KRB D AT 5~ F DT A —15°C LUR OB Tk 45 & 30 5 M TlRE2 1k
L7z, —15°C DB o A ® 25 - — ¢ v F DR s RIEL KR L, —20, —25 RO —30°C
DRI TOBKE TILFIH 67 A~ v F DL DPRIREKIE L, —10°C B ORE T 21 B
IR A G X2 T L RIROKRIET 2 L Dideh o te, B X W RIEA KT HHRD A~
VO REAEIR S RSCBALR U, BASRFTEDA 30 320D 21 AR & CHER L C b kIR AR IR T 5 -3
— £V MIZEL LR - i,

2. ARIBC I IRACHIHK 1967 E0 L A5 BHpH 1 B 19 J ool (kR4 #1L Ui,
Zhizl Ao 15 HE 16 RC&iR2Y —18°C F CTHETF LicoDHiMAHE L T o olE T
BHENICHERTHILEELDRS,

3. Hdiin 0°C e 2 12 A Kiisb 2°C 8B LR LIcHiEt, 3o
P CHRIEZEIE Lo Do, 4 ADTEHILIIBEA Y DL OAMRIRA LU,

How, ZoO®ECHIH EBREHT S - ABHEERICEH T 5,

X Lo

1) Lees, A. D. 1955 The Physiology of Diapause in Arthropods. Cambridge Univ. Press, London
and New York. 151 pp.

2) Asahina, E. and Tanno, K. 1964 A large amount of trehalose in a frost-resistant insect. Nature,
204, 1222.

3) Tanno, K. 1967 Freezing injury in fat-body cells of the poplar sawfly. In Cellular injury and
resistance in freezing organisms (E. Asahina ed.) Press, Sapporo Japan, Proc. International
Conf. Low Temp. Sci., Vol. 2, 245-257.

4) FHEEE= 1965 #7737 ~SF ot L @E s ses EENE EHE, 23, 55-64.

5) FEEEZ - PILREZ 1964 £77 ~S5oRRE L KRBE £9E, 22, 59-70.

6) Williams, C. M. 1946 Physiology of insect diapause: The role of the brain in the production
and termination of pupal dormancy in the giant silkworm, Platysamia cecropia. Biol. Bull.,
90, 234-243.

7} Fukaya, M. and Mitsuhashi, J. 1957 The hormonal control of larval diapause in the rice stem
borer, Chilo suppressalis 1. Some factors in the head maintaining larval diapause. Jap. J.
Appl. Entomol. Zool., I, 145-154.

8) Fukaya, M. and Mitsuhashi, J. 1961 The hormonal control of larval diapause in the rice stem



TSI X % (RIR O #% 1 103

borer, Chilo suppressalis 1. The activity of the corpora allata during the diapausing period.
Jap. J. Appl. Entomol. Zool., 2, 223226,

9) Waku, Y. 1960 Studies on the hibernation and diapause in insects 1V. Histological observa-
tions of the endocrine organs in the diapause and non-diapause larvae of the indian meal-
moth, FPlodia interpunctella 1libner. Sci. Rep. Tohoku Univ. Ser. IV (Biol.), 26, 327-340.

10) Waku, Y. 1960 Studies on the hibernation and diapause in insects V. Respiratory metabolism
and enzyme activity in the diapause and non-diapause larvae of the indian meal-moth,
Plodia interpunctella Hitbner. Sci. Rep. Tohoku Univ. Ser. IV (Biol), 26, 341-352.

11) Highnam, K. C. 1958 Activity of the brain/corpora cardiaca system during pupal diapause
‘Break’ in Mimas tiliae (Lepidoptera). Quart. J. Microscop. Sci., 99, 13-88.

12) Gilbert, L. . 1964 Physiology of growth and development: Endocrine aspects. In The physi-
ology of Insecta (M. Rockstein ed.) Academic Press, New York, Vol. I, 149-225.

13) FHEREZ 1965 #7555 offefitk 1L ARPSIIC 17 5 M s o g & MIRPoREs. EIBRE, &
Wi, 23, 47-53.

14) HILZRE= - MIE— 1964 17 7 AR OM M. i L EERE, £¥E, 22, 71-90.

15) FYEFHED 1962 A x 7 A4+ 7 ) OBREL 7Y ) oK KERE EPE, 20, 25-34.

Summary

Immediate termination of diapause occurred in prepupae of poplar sawflys, Trichio-
campus populi Okamoto, following body freezing bolow —15°C for 30 minutes. No
prepupa, however, terminated its diapause after body freezing at —10°C, even when the
duration of body freezing was prolonged for 21 days. There was no relationship between
the freezing time and the percentage of terminating diapause at any freezing temperature.
25 percent of prepupae terminated their diapause after body freezing at —15°C, and after
body freezing at temperatures below —20°C, 67 percent of prepupae in average terminated
their diapause.

2. The cooling to temperatures below —8.6°C in the prepupa invariably caused
freezing. Overwintering prepupae kept at outdoor temperatures terminated their diapause
some time between 5th and 19th of January. It seems that the falling of outdoor tem-
perature to —18°C on 15th and 16th of January resulted in their termination of prepupal
diapause.

3. Prepupae kept at 2°C from the end of autumn maintained their diapause till the
middle of March in the following year. Almost all of them terminated their diapause at
the end of April.



