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Fusao Yawmana : Studies on the Photoperiodism of the Pine Caterpillar,

Dendrolimus spectabilis (Lepidoptera : Lasiocampidae)
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The experimental skelton design for the photoperiodism of the pine caterpillar
g . bt [ 15 H E K HE et B i v
Locality of stocks ! Rearing period Temperature Daylength Iluminance Reference
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5o k) o o - o lux D) ZRL, PUTFChic#Es s,
' 18 Jul~ 25°C {EiR (Rl 2 5D 00400 The next generation of the collected
Meguro (Tokyo Metropo_hs, 31 Qct., 1970 Constant 25°C (with interval insects were used.
ca. 35°35' N, Jap. black pine of 2 hr.) 10L=1LD 10: 14, 14L=0LD 14 : 10, -+
ferest) : 16 L=LD 16 :8. Correspondingly to
the following cases.
g PREEMEE S D 3 HRE O EAE % EE.
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o . ;{m (PHE“LE% 0.5 H_ﬂ:rﬂr]) & bl/)ﬂt |—16J L &E%T% o /!%ﬁ%'zci g
K CRIRIETIBET BB AT IR Rl _ MRAEE L, WMRELTIE,
7<) 5 Apr~ Constant 25°C (with interval The 3rd generation after the collected
v Tbaralki Pref S‘ N ) " | of 0.5ht) 200~400 insects were used.
urarcnaltsu (Ibaraki r.e . 10 Sep., 1972 atural temp. M6 L 6] L=LD 16:8, temp. changed at
ca. 36°25’ N, Jap. black pine FE B\ N ’1 25°C in L, 15°Cin D. Correspondingly
for.) Changing temp atura to the following cases. The condition
’ daylength of natural temperature and daylength
was set for control.
E% (IU[’[L‘%‘%W 141,~15.51, o . . N .
T H =Y D) coe o - ’ PR AR D AR EAREE R
* 1 Aug., 1976~ 25°C (EIR (KR 0.5 1)
Mishima (Yamaguchi Pref., 30 Jun., 1977 Constant 25°C (with interval 6, 000~10, 000 The next generation of the collected
ca. 34°46’ N, Jap. red pine ’ onstant 2 insects were used.
of 0.5 hr.)
for.)
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v Kk K hi Pref ul o7 (with interval | 200~-400 The next generation of the collected
amagawa (Lagostima ret, 10 Dec., 1972 Constant 25°C, | of 0.5 hr.) ‘ insects were used.
ca. 31°15’ N, Jap. black pine Natural temp. Natural j The condition of natural temperature
for.) | daylength and daylength was set for control.
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Table 2. ¢ H il H & £
The induction of diapause in some stocks of the pine caterpillar at various condition
‘ s o : \ B
EATH L7 3 1 4 R ey N S i
T T ey | PR R R ' A_
[ 13 R | 8 R BERERER) (RIRE) No. of : {it e
i | Jo. of lar 0. 0
Locality | Temperature Daylength [No. of larvae b‘s‘argfwl:é‘{;e digjgéssfe d non-diapaused References
of stocks 5th inst. (%) larvae (%) larvae
= 59 ) 21 (7 W e A s e
Meguro e ” * te.0) )2t a00) 0 o RIRA, FERIREONEIEE S LT s i
o o
12 . 7 0.9 27 (100 ) 0 HICH 1 B AEIIEIIC E D, REREE
14 k . 2 0 . St R £ I ;
* ° 26 (98.5) 8 (100 ‘ R LTk Uico WRIRRIE 5 A
L ‘ 2 oo 3
) B e 50 22 (73.0) ooy 2 T B TEH B
K\/Zilramat}%u ! 2% L4 30 26 (86.7) 26 (100 ) o Distinction of the diapaused or not
15 30 28 (93.0) 27 (96.4) ! was decided at Sth inst. Ratio of
15, 30 30 (100 ) 5 (16,7) 25 diapaused incidence : diapaused larvae/
16 30 20 (66,7) 0(0) 20 survivals at 5th inst.
1125°C, BE15°C)| o 10L, 161, [16] L “EpFEEIL Table 1
L-25°C rej L | 30 22 (73.3) 14 (63.6) 8 ” R e
D_15°C | & IE] bo
H bl HREE 30 25 (83.3) 25 (100 ) 0 10L, 16L, [16] L : Conventions as in
Nat. temp. Nat. Table 1.
daylength | |
R B 25°C 14 25 25 (100 ) 25 (100 ) 0
Mishima 14 ‘ 25 | 24 (96.0) 24 (100 ) 0
15 | 5 23 (92.0) 23 (100 ) 0
15 | 30 28 (93.3) 2 (7.1) 26
i Nl 25°C 13 | 31 29 (93.6) 29 (100 ) 0
Yamakawa 13 30 28 (93.3) 27 (96.4) |
14 1, 32 30 (93.8) 28 (93.3) 2
14 30 27 (90.0) 20 (74.1) 7
15 L 30 24 (80.0) 4 (16.7) 20
s b= HRHEE 28 26 .(92.9) 21 (80.0) 5
Nat. temp. Nat.
daylength
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Table 3. R HR 2 4t o #2584 i (5T 0
Duration to the end of 5th instar of the diapaused larvae from hatching
B H . q | SERT ETONHEBAK .
AR B Average duration to f &
Locality the end of 5th instar
of stocks Daylength from hatching (days) Reference
o = 1o L 86.6% 9.9 (8) 10L, 12L% 0% 7RI Table 1 & Uo
Meguro 2L /8.0% ?'1 €8 10L, 12L, - :Conventions as in
o N 14 L i 77\?;/i 5.1 E 8) Table 1.
K S 14,51, 87.04 9.0 (21) R 25°C.
Muramatsu 15 L 82.3+ 9.0 (23} ‘ Reared at ZSOC.
14 L. 68,4+ 6.7 (30 < g
A OB (50) () mx
Mishima 14.5L 70.94 5.3 (29) No. of insects used.
15 L 73,14 6.8 (28)
13 L 64,3+ 5.2 (26)
" " 13.5L 69.2+ 6.3 (25)
! 14 T, 72,4+12.4 (27)
Yamakawa B
14.51, 66.24 7.5 (18)
15 L 64.2:£13.6 ( 4)
Table 4 % K W % 4% Hh o £ & W R
Larval development duration of the non-diapaused type
: . - J—— h 1R s | " .
oo | AmEE | mEws | DL PM w ow = %
Locality of Final larval duration No. of
stocks Daylength instar (days) insects References
= 9 o
SO B ° o8 6.0 BIEME TICV oo 7o
7 76
eguro 7 L3+11.1 3 Rl
15.5L, 5 44 1 Diseased larvae were
o) A 6 49.94 3.1 15 excepted from the used
B} § larvae.
Muramatsu 16 L 5 53.54& 2.5 2 No. of insects : pupated
6 50.84 4.5 ‘ 10 ones.
a e 15,51, 6 67,54+ 4,2 4 141, 151, %—'@ﬁﬁ:\ﬁi
7 (=5 ) =
Mishima / 76.9% 5.6 17 Table 1 12 Lo
; 8 98,0+ 6. 5 141, 15L,~~~:Conven-
" o 83,04 1.0 5 tions as in Table 1.
A ‘ L0+ 1.
14.5L 6 72,5+ 9.5 2 | EEREE 25°C
7 96 1 | Reared at 25°C.
i I -
8 103.54+ 9.0 4
Yamakawa . .
15 L & 65,34+10,2 9
7 82.84+12,2 10
8 103 1




Table 5. # i,

ARARKS Y

How oy kv oo R T

Development duration of the pine caterpillar in natural condition

| SEgYhIA |

Z8 H A o &k % e N i £
eT W i verage
Locality of stocks Hatching }No. of larvae ;O‘ eizégcfrlng Final instar duration | Reference
- § - | ‘ s of the larvae] )
‘ | | ‘ days |
S CO 1= N < I 1516/ VIII "60 34 : 4 i 8 331,7 V2 NI
i Yorii i i Diapaused type, BAEHITT 1 4F 1 R DB & DEL
(Saitama Pref, ca, ! fiE
36°7" N) | |
., ‘ ” 5 17 ! o 330 5 ., The overwintering generation
i in Kanto District, univoltine.
” ” 2 5 | 8 i 331.5 ”
} — ! — S — S—
o E Mo 28/IX~6/X 761 6 3 | 262.0 I N V] ,
Yotsukaido ! | Diapaused type| Bl 14 2 RO GEDEAE
(Chiba Pref.,‘ ca. | £
35°42" N) } ‘
i ‘ Ditto, biovoltine.
7 ” : 4 { 7 258. 4 ”
B R B 5/VIIL *72 11 7 ! — (e.1) | ik B W
amakawa | | Diapaused type
(Kagoshima Pref., | |
ca. 31°15" N) ‘s C ) s WBRT = ToM
” o 2 f 8 ! - (64.0) ” | () :Duraticn to the end of
, , 5 ‘ . 6 576 G R T 5th instar from hatching.
| i Non-diapaused |
| i | fype ‘
| i |
e R _ L e |
i ! | 2 - A o A ST = 1
r BB M OB 2/VII ’60 | 3 - 6 43.3 gk ER | JE BT AR 2 MR B e 0 Bl
Muramatsu ‘ Non- dlapaused *
(Ibaraki Pref., ca. | type The summer generation in

36°25" N)

i

{A%&L\@E"’

Ut Bk, 7

Notes) Diseased larvae were excepted out of the used ones.

Kanto D., biovoltine.

3, B THERE.

Rearing was carried out in Meguro,

Tokyo
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wic, ERE FICENT, HiE, HRABEOLRUTEHE LA Table 5 D@D TH »7c, Table5
Itk ->T, BEMTED~YH L O BERRESLE, 1E1HROBAOBKWKMNS, 4,5, &
W8, 9TH D, RUL 12 MHROEAZERR GERRED 6 mPHTEML, MR (R
RED 13, 3, 4TI TR L, THHTEBL TS, Ly L, BRBEILIEOKIRIMARD, et
R&WEBEDTHDHM, 7T~SEHIITHEALTED, HMEMAEOEA XD SBABPORBIE .
REBEOBAOEMROBRE, FRESIIED, Lbic6ATERLTO S,

Wk, BB SN/ Table 6 IKAH 55 X DI, REBHBIBL LIFTORETH 5hh 2 RIREEK
MEET 5 ETICHE, 25°CTH-Th 236~274 HEWVS DI, ENEN5IMIPE T T TOMBD 3 1%

Table 6. M %l
Duration of the

. T o T oW 5
B OH | BE-BE ﬁ‘m‘? e h K i 4 [“LI
o PRERZL D 5 . R - T
Locality Temp., ! Final | No. of 1 instar 2 3 4
of stocksi Daylength Type instar | larvae (days) (days) (days) (days)
B OB 25°C 14 L |tk IR OB 15 9.3£2,1|11.342.9 12,942, 1 [19.142.4
Meguro Diapaused
type
» voo16 L JE R 6 9 | 9,0:£2.2 10,324 | 8,8+2,8% 9,34+1,2%
Non-
diapaused
type
B OB | 25°C 145L | 4k B W 9 ! N oo
Mishima Diapaused
type
” p ” P 10 3 ] 6.3:£0.5|8.7£1,2 11.7£0.5 |16,0£2.2
” ” ” ” 11 2 6.04+0 8,0+1.0 il0.0ile 17.5+2.5
” » 15 L P 9 1 6 1 14 19
” ” " ” 10 5 6.0+0 8.6+1,5 (11,241,5 |18,4%2.1
P #1551 JF N 6 4 8.542.19.84£2.2 | 8.5%1.1 10,31, 1%
Non-
diapaused
type | ;
” 4 ” ” 7 17 6.8+0,.8|8,9+1,49,5k1.8 \\12.6:%:2. 6%
\ B | L
‘ \
I OE FE, BREE KR Kk & 8 34 8,1+1.4 7,241.1 |15.8+1.5 209,1+1,8
Yorii Natural Diapaused |
temp., type
Natural —_—
davlonath ” 9 17 | 7.8£1.0| 6.6£0.6 11.1£1.9 [17.8%2.1
‘ ” 8 2 | 7.540.5|6.0:£0 |11.0::0 {24.0£2.0

o

)R, BefoThen e FIEE S BEEIRETC X > TR
EREENIRED 6 el °HE
* (3 HEE, %HE\?_I’J%HH&OJFnﬁlC%m%m@ 8% (5%) DB BT LERT,
IR 15~16/VIIL 60 H{Lo

i



=V A VRO RN BT A H1E (L) — 85 —

P2, 0and 8 kil B THEB LTS, —Jf, Ko 15.5L LIETH 5h s IEAKIE
TEARLL, Table 4 ITAONALHIC, 5~8WMMTHMLTEY, hTd6~TEINCERLTWAH]

ME,

(2) o i

Table 6 1213, FEMDEILSL <Y H LGhdiE, {AEEZ THE UcBt o gl ms on
TWh,

RIS O IRA, BLRREE 26°C il Baic 20 TA 5 &, 1, 2 E I 10 BRIR T, 3
WINPT <18 - Th Y, WU REEE 25°C o84E, 3#ilE ToKimiBis 10 B aifk 2t

¥ooodm W W
larval stage

Duration of instars * T O JAM
| Duration to|

| the end of o
5 6 7 8 9 10 11 5th instar d%;ﬁtvlf)ln
. . . P ooy | from hatch-
7(4;’-1”377‘37) (days) | (days) | (days) | (days) | (days) | (days) |y, (days)| (days)
23.0-3.1 | 75.74£5.1
10, 64 1. 3%16,8+3. 2 64.846.5
25 33 47 42 46 | 68 236
24.3-0.9 [31.040.8 |39.342. 6 |29.740.9 [40.348.7 |39.7410.7 60.74+3.7 [247.0+£22.8

26,042.1 34.04£1,0 138,0£2.0 133,042,0 [31,0£2,0 |37.0:£2.0 33.5:£2.5 67.5£4.5 |274,022,0

33 42 42 25 25 | 83 Y
29.24:3.7 136, 65,1 137.546.6 135,246,2 [35.842,9 |30.44+6.2 73.445,0 246, 4+20,9
13.0:£1,9%17, 50, 5% 67.5+4.2

11,842.7% 9,141,3%18.9+2. 4% ! 76.9:£5,6

18,341.9 ]18.3£2,1 |20.542,

N
8]

~
(=)
[
o
&)
N
&
[es]
o
;+
N
el
[5)
w
—
~y
[¢;]
wl

200,6£3.918,5+£2.1 |16,5£2.1 20.0£2,4 |31.7£5.0 244,0+£3,1 1330,5:£5.2

197.5£0.523.040 28.0£0 34,542.5 246,042,0 331.54:4.5

References) Diseased larvae were excepted out of the used ones. Days were shown by the average
value and standard deviation.
The diapaused larvae of Meguro stocks were reared till 6th inst.
#: There is significant difference (5% level) against the value of the same instar of
diapaused larvae in the stock respectively.
Hatching of Yorii stock : 156~16 Aug., 1960.



— 36 — PRERBGPIERE 5309 5

Photo. 1 {RERZYL) & FEIRARZELY) R
QLT RLRLESRE)
A diapaused larva and a non-diapaused
larva of Mishima (Yamaguchi Pref.)
stock.
AN IR (7 HB) ok s JERIRAY (‘Mr’i), &
HIC[—IGE & 54 L, 2
MEE X7 ik,
Smaller one: The diapaused, 7th instar ;
Larger one : The non-diapaused, final instar.
Both hatched out of the same egg batch,
reared at 25°C for ca. 80 days.

ZNLUTT, 4mBLEBENIEBICRL >TWV 5, FEEOERATICHS T 5 8 i EMEAD KT,
S T E BEERIRILC B2 S 0, WU 9OMIEMRATE, 46 ThRREEKRIE
PIRB A1 & 57 th, ENEFN, BRIKEON - Tnb,

FERIRZN D 2 HAEL, KT £ TP 10 DR 2320 0F, KRB 2 B E 213 %
NUEERSTEY, REOFEY, BRI 4BPELEROBIECENTE &0 &b bbhTY
%,

BEREEM A O WIS Tl 4~ 5 B Tl& %28 (Table 5), 4, 5 klIC/2 2B 13, P& 16~
200C D0 JIE e HITH T, FEEURBRBELRHETHILOPPDLT, METLCERL, £NBT
HIEETEEbIC, BHOBLIZROSTLEY, 23, HARENMGHEE LTHE, RESSHR
ENFT EICRRAT 5, HULKRIREITH -Th, 25°CE0D L5735 WENEOMESEZ SN T3
&, BBRRE LEHNA OGNS (Table 6),

S IEiE, JERIRB T, 25°CIEET T, 2~ 3 ANEETH 243, Table 4 IKHLND L HIT
2P HUTOBE S5, BUL 25°CTH - THRIRE TS MR T $Tic 2~ 3 B4E L (Table
3), BHZETIKT» AL EAES 5 (Table 6), Table 3 ek 5 REBERIRA T, 5k 200 A%
BTh, B Lb0RALL, B 9~10 MIGEL TV, T8, AE, KehoHT, KBS
DEKBIICEZE U TR DIRETH - 72,

3. BEIBBEESME

HROFREEWRICKENT, OEDRSEBICIEMN T 2RBEm 2 fobic, @AM, SR, oEHR
GHAB T, B3XU0Z0OFONBOEHEZT, Yo RKIEEFH~ T,

PR AR, 1966 4F 8 I IRIGIBTFH B AT R TEREE L7 IR O iR E T 0 7z,

fHERER, 25°CIER, BREMEII L, BHLMI16L, BEE 40 7 v FOBAIEITICL 2 AT
R & Ui,

RI5 5 A REUAB SN BROMEERIMRIRBIDIRARIC B 2 0 IEARIRBIDIRIRIC & 5 2> ZHBIT 5 I
W, BELUTr L 2@REETIDE, BB L2BHG OB T3WIAE & Uicds, 2 mIHIcEE LxcM
B JOWREETIZHRIOAE ST b Wil (BE®R4BIE) K- ThofTy, 4BEFTTRALEL
BN 5 BIICECEFICE SR 6 6 (BT 2 @R 1kl >720



Table 7. = v # »~ v gh B ik B F 5 @ B 0 8 B %
Effect of photoperiods at different instar in the pine caterpillar (25°C)
T |
|
e gl BN 1t izl H W M B NI T } = A i #
Treatment Hatching No. of larvae |Diapaused type ’\Ton (Jit];gfu&‘ed ‘ Indistinct | References
| |
S 2/X1 ’66 13 84, 6% 0 15,4
Sy — L 1/X1 ’66 13 ok 84.6 3 15,4 KEBorDs 6 iy THE{b,
| Most pupated at 6th inst.
Ss —> L ” L4 64.3 14,2 21.4 4 fin 5 & TUR93% HIRER LD e I 1 T
93% of larvae scemed to be dlapau%ed by the
time of 4th inst.
Sy — L 4/XT 766 38 71,1 21,1 7.9
Sy — L 8/XI 66 13 100,0 0 0
L 2/X1 66 3 0% 92,3 7.1 JERIRENZ 3~ Tl b,
All of non-diapaused ones pupated.
Li— S 1/X1 ’66 13 92, 3% 0 7.7
Ly —> S ” 16 39, 5% 56.3 6.3 4 I B TR75 % D JE RIS Dl BN B K O A D,
73% of larvae seemed to be non-diapaused by
the time of 4th inst.
Ls —> S 4)X1 766 40 0 100.0 0
Lsi— S 8/X1 766 52 ‘; 0 88.5 11.5 JEARIEHNZ 4~ Tl b,
All of non-diapaused ones pupated.
) fﬂﬁi( D S BRA LB,
125 @i, fiud 6@illicnl, L REH, S:EH, Si—L 1B THE, 2BMUBRED, DT ohicdas,

Notes) Diseased larvae were excepted.

* ! Distincted at 5th inst., others at 6th inst.

Correspondingly to the following cases.

L : Constant longday, S : Contant shortday, S;—L : Under S by 1st inst., Under L after 2nd inst.
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KL Table 7 KB 5N TV A, CORICBVT, S1— L DHEE, datdirs 1 L EE (8)
ST, 2IEIICA - e BHIO R PBREZRR (L) &EFICEr NI EEERL, b SN TRRS
NTWO5B, AR, HEEIHICE LW D BRI L b o, B IUHEBIICS - T K08k
PE-EFDEUBh-bDOBEITNTHS

Table 7 It X % &, FFRIRI 0% OEAE, S, S4—L, Li—>S DEdicnid 2 MBliciZEa %
FlesrnTHED, KIEH0 20541, Si—L, L, Ls>S, Li»Sok)icaf2imficiizos
HekirhTnd, %, 2 THALETIBRULIBERIC L DR 5 - Td 60% LILL
DPRIRBEDIRIET B > T, 3WMAILIRDOEHOEE NS L bN2EA1D{, @i, 2BHEctERL
BT 3MMDIBER IC L b D5 BIICE 5 Th 55% LILEDIERIRBORAEE B LT 5, —5,
2R S REAEZLEAIIE, 4TI 2 L RO NEDDBRIC L - T, M E S
D, RBSNAXEZBLTL 2, 5WMBICET LERDS B, 4BHTTREALETICS - ofkiz
REOBERBER LTV X IKEESN, £OKRIS 6 MIICHRNEL L, Z0RBI2% i
MEEHRETIEEINLEDOEBREARES TS

Table 7 05, ROZDICEHNTHENTEXZ, TLE, REOEEIL, 1iniic AETER
Ligd, 1 & ZMEALTH 208 NIRER7555<, —7, 2EicZ 0 8 DIgk 3 L Lrcik
KHHES, 4BIICER» DROANBIT LA, READSEI~OBITLD G, BTROoREL
COFRT, i, MEMEA T LD HESHOENE, Hipll 2, 3D KB AHAL0D,
LEDBRICEEINICSWEDITH b,

4 HEEBEOXE X

TV AVAYRICT 5 ARBRR, HEEHEORBRBICEEEEL T 51E0, REDERICHE
Bob, CCTR, BWUHRBHRSFDOYROKE SOEEE UT—ICEDNTHZHIFICDOWNT, £DHE
EEABLREEOBEREBRE Lic,

A R EMI TR BT, RERBHIT 196148 HTh 5. HIT IR T FREME D IR d %
25°C, H (8WRHER) £THE Licyh, HXU, Soiczoiiitfs 25°C, GH (12BHUT
DHEE) £HFTHEHE Lictiih 5B, METREIZHANR 1149 DTS 7%, HALKEFDO 6~8
W, BERMDISH 5 fofodic, FIEBDD1E TS - T 5 WETFSEOBLER %1 0.02~0. 21
OHPEANTH - 7o

BIERERIE Fig. 5 iR Lychs, MM, MEELT, ®HARAREHTHE SR (FER
ZFREEE, 1960~1961 MRA/R, 9 KOITE RN A 17 ) OEUBIEM & O T L,

Fig. 5 itk 5 &, 25°C, BEOHEMEK CHRIRED OHEIE, HUL 25°C Tl d 2 0B H L THE
SNFEERBIUOFEHAREETOME (& SITRIRED 1< 5T, 4L, BIECRs S L

i
E3

TWBERDIPE. Lir L, SERIRELOEAMIATH 5 6 HIHOTHEE -, KIRE O SR T 9
WoHEREE, BREEUL S (W6 mm) 1078 - T o RIRE & SRKIRZI O THEIEM T, 3 B
TRARSEBENZOD, 4BHPBICENT, ZOMICARERET AL DI S8
Fig. 6 1cld, Fig. 5 SR UBED G8M L cEREBBS o T b, KRIREOTFEEREEEIC
0%V LETHBDITL 5T, WIRBTEIMEL TR, &I, KRRBSEVIRED SE T 2 FTORMOD
HEESRBEELUIBEETHD CEREINT VD, i, Fig. 6 T, HRREICED 2RERL SR
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5. KERHEEELAR

BERMA TR, 8 HLIRRICIZA L, AR M4EMIIZRI RN TIERL, [URSREICTRS
DT, 7TATALDBICSLUIHRDIE A ESERRRENICIL > THAT %,

ZD &SRB H 2 BAOKRIRIG BARE L, ZEATR, EASECEY UcKEDS, Table 8 i©
RENTNE, COBA, RREOMEKE, PATHAZTDELD, BAREBIIENE, LrL, ¥
B LMK, BEMEFLTEWA 00, ERFHINAT, BHOKENZOIEEEAMEICEE
LIodic, M ORNOERASXUHREZTY, RALIFRIREOBELET 5 XD - .

UL, RIRSHES N E BN 2 EETDS, 11 A PALBICIIERD 72 DICTEBI DS RIERICIE 5,
EICBERTRICE, ERSAEEINCEEES 297605 UL, RERTEDRETHTT A HESE <
W5, COBIRIL, KELIETS, BESRBTRAULOBSIEAGRELG S, KEEZEEIEELC
EERLTVD, EKRIREOEGED, RHMOBERBKIHZ S CESHELNT - Table 8 oMV ES,
7272 L Table 8 i 3 A FA E THTE U IERIRE 6 BHIZ, KEOZET, REBSED TREBICILD,
feF e MRS ZOEEL LB EDEEFICH DD - elcdd, &5 0NIERBFCABRMICKRREAD
BT Utcfedlc, BEFLERLEDEZEZLEND,

KT, 11 BRI, 43A 20 ARTHROBINCEAp & KIRZS B GEAERED LEKEHOhR) 2R
£, 25°C, BRAEDEMICEWEADEBE Fig. 7 IR Uiz, oA, BREEHRAREE
DHEFMELTITEHOLEALETH b e DT, £ %M UTHEERLSOEER REICEIR
LT, BAEHEHEEL, BEITOMEbEL -, 2hid, VAL ARBNThS, /v Aasad
Plodia interpunctella® 13 EDBHE LR LXK, 2 BEDERIC, H 2T 5 &0, RiRRRE
DRTERD S CEERE LTV 3,

Table 9 13, 25°C, WHEMT6 BT THBT L RREGRE, 7iLIBERSM (15.5L) F
KB UIEROKETH S, ERICEINBORBMNIL, SRESrNET0 D EELLNY, £

Table 8. R TICE T2 KRIRA PG RICH T 2 REOEE
Effects of longday to the middle stage diapaused larvae
under natural condition in autumn and winter

g o | B BEER | meo | RIR MK | R IR T W G
= Before treatment H = No. of the diapaused [No. of the non-diapaused
Locality of | ;. = 4, [AF& « iR Daylength H - 5 A &t
stocks % nrli‘fa% Daylength, in Sur- Dyiléd Total | Sur- DpiEd Total
| Temp. | treatment| vived (%) | vived (%)
TIREAIHA | 3~4 # |ca. 18.5L]  16L 23 3 26(31.7)] 6 50 56(68.3)
Muramatsu |3~4 inst.
(Ibaraki
Pref.) OB Y |ca. 20°C i
Diapaused !
type

%) EHOEREN 196749 5 12 A,
KIR, JEREROMEIRZILA1E~24 10 B,
ABIE 3 A 25 HETOH, FRDOE S BRIRES,
References) On set: 12, Sept., 1967.
Distinction of the diapaused or not was done on 1, Dec.~10, Feb.
No. of died ones was accumulated by 25, Mar. Most of death occurred at the time of molting.
F) SBEOERIIAKLIDPPEL LATHOEEGHIZCHBRTH -7
Note) The averaged temperature was about 5°C in the rearing room in Jan.



B

Table 9. 25°C ik 5 W 2 MIRE B ® Y R ¥ 2 &R 0 FE
Effects of longday to the late stage diapaused larvae in 25°C
7 W | 6BMETO | T %O O R - N S
B B A N%Fjj }%L Moo E’%ﬁ;’ ”Irzz\ | Averaged duration (days) fi& =
Locality of | Daylength Daylength A A A . A
: . ! 7 i 8 i 9 i 10 A 11 i References
stocks by 6th inst. |after 7th inst.| 7th inst. 8th inst. 9th inst. 10th inst. | 11th inst.
IR R 14 L 14 L 33,7410.8 | 40.147.9 | 42,5410.3 | 40.3+8.2 43 wEEE (D, 11BEE ), $h @2
Mishima (25) (24) (19) (14) ()] Cocooned at 10th inst. (1) at 1lith inst.
(Yamaguchi (1), Larvae (22).
Pref.)
” 14,51, 14,51, 36,1451 37,74+5.6 36.5+11,3 | 44,448,2 9 aEE (1), 1 :;;,}TEHE (Z) dh (21)
(24) (24) (23) (17) Cocooned at 9th inst. (1), at 10th inst.
(2), Larvae (21).
” 15 L 15 L 40,44-10,0 | 40,348.0 | 37.8%8.1 | 30.4:+5.9 o (1), 0B (2), hh (18)
@39 2y (19) (10) Cocooned at 9th imst. (1), at 10th inst.
(2), Larvae (18).
” 14 L 15,5L 33,8+£7.2 | 15.541.1 | 28.3=1.5 - — O ERE (4)
(4 (4 (4 Cocooned at 9th inst. (4).
p ” ” 35 17 11 25 — 0#EEH (D
(D (1 (D (D Cocooned at 10th inst. (1).
” 14,51, ” 37.643.8 | 17,6421 | 14,4+1,7 | 28,64£2.9 — 10 I EEE (5)
(5 ()] (5) (5 Cocooned at 10th inst. (5).
” 15 L ” 39 15 24 — —
() Y (@Y
” 7 ” 39.042.1 21,0£6.2 11.8:+£1.5 26,3+1.9 — 10 BBl (4)
(4) (4) (4) (4 Cocooned at 10th inst. (4).

B ) 3H¥, &HE 1/VIID T
25/1V 77 £ TORR.
Notes) ( ) : No. of insects.

The results by 25 Apr., 1977, were shown.

Hatching : 1 Aug., 1976. Shift to longday (15.5L) was performed on

6, 15.5L ~OBENT 16/X1 76 DI 7 MIFIH.

th

el

first day of 7th instar after 16 Nov., 1976.

IR LGN A L f

,_"[“{7 J—
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. ®ow oL E = O} OE L B
days Hirayama(Tokyo Metr.)stock s xe ﬁra\?ama%‘f‘ofycliﬂe%)stock
L O e ® oW R OH OB E w I0F .. % O OB R OB
30 Muramatsu(Ibaraki Pref.) stock £ 3 ° Muramatsu (! bara?r Pref.) stock
E
X -
3 2
mL 20 ¢ mp 201
® .2
® o S w x
[3) % I £
B2 g o X
@
& .2 % ;‘é 2 X
] o £
10+ @107
o o - e}
a0 = c
w5 x
5 "
A
X
A 5 i i J i A
Nov. Dec. Jan. Feb. Mar. Nov. Dec. Jan. Feb. Mar.
(1962) (1963) (1962) (1963)

B OE B # (EFR-Ta)
Month when the larvae collected
Fig. 7 RIREEO =D OInRsR (25°C, HABR)
Effect of temperature (25°C) for breaking diapause
of the overwintering larvae.
(The larvae were collected in middle-late of each month).

DHDOEHIBIIEIIE L CTEERICH D0 X0 b HEFICEL 755 & &S IRENIFRIREOBREICIZD,
EAITE, REEAREL 2, chld, BERBINZEICLD, KIREEMEEE NI C EERLTD
bo 0k, TOBAOEREER, 15L & 15.5L OMIch 2D T, % 15L XiCdH - e RIRZEIEAD,

HEMO DR L EICE-T, RBEEEORIEES bt TH b,

DI EDERD 5, RN
ENBCE, BXUHE

S5 TNB T Ebird,

REMALLICH 5 & SICREFEMMEL LD DRIC K D IRIRIE R E
TH->Th, FHAOBLRDYRIL, £DRRMHESNLT L

EZBB L UHRE

an

1. KREEFEQHOBEAEE
T A UANHRICENT, REHN2°C 0L X, 50% OMAEDKRIREFL T smAB R, Fig. 2, 3
CHBND KD, R (ca. 36 25”\0 Bk KO AR (ca. 34°46'N) EQEEEE TIE, 16~

15. 5 FFf OFIRICH U, WAREX D RSV EESMFCELNICEGE, KESBIERIRIE 25T,
BIMEES N Do L 155 BIAO KRR, NRESRBELDELS - Tnb, —7, Fig. 4 &
X5 &, BREBEUII (ca. 31715'N) EOBATIE, RIRE02% B LN AHDHEAAEN, 14.56~

15 B fHicd v, ML RELDS, 20O ERE TR @ 2N2EN 3004075 K 15-5Th5
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Danicevsxu (1961) 37, J Vi V& ¥ Acronycla vumicis 335003 94 Barathra brassicae 12D

BEoD AL E

1A

TRLTIN B & 278, —ic

PHHEO SO LD B R &

A A F Chilo suppressalis'® 0@ [ HY THEDLINLTED, =V ALAKEDOTH

< A LD
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2. RBECHBIEFTEEOHE

EAMORRL, EEMRICE > TRIROEENO B INZEP D TEL, RENMEEINLDN
ERTHOD, Be (1976) ik B &/ VA a7 FICH20THE UEIALBALNTINS <Y HLNT
BOTHEKT, ZORBMENT, FKERTR6BMIEETS 200, KIRE T 25°C £ 5 Higiy

BVREMEENICEZ 5NTOTS 9 LoBGa & (Table 6, Fig. 5), Table 4 T, JFEIKIR
BOMIZh, 7, SHMTEMT2bDO0H 52 EXVRINTINSE, TOMHEEMEE, BURESLETH -
Thd, WRIRMD 1/2 F/2BZNLUTEND XD, RIFBBELIEY, 5B, BEOHAE, BLAHER
(PRERED 137~ 9, HHR GEARRED 26 BREMER T, SREMSIEDI300 Bl E 3%
nLLL, BER2~3PHAELRZNETTH B,

PBEBIC DN TH B &, RIRE, JERIREE bic, MHEDOSDIZERESVRED S DHH LbIP
TOERAHY (Table 4; M5, 19754), TR HERAROBA LR U HMBINERSS ShN
TWBEEZ NG, 2L, HREAKORBLENTOMNEEDOES, 5BRATEMNT 2ME1NH
Shiicfilh Table 4 O K hdH 243, BEAECHEETIEICDOL 5B asd S BnER
IEDWNT, FREPD LN TR,

FRIMEOREE S5 &, KRB IERBEREONET, 1HBXIU2BHTRE, EbITFESE (55K
@)mﬁmm,3%it@4%wu&mﬁé&wmﬂ®ﬁﬁ%b<k%<ﬂ@,ﬁ%ﬁ%%ﬁ?iémm
% (Table 6), & LT, JHRIRZITIE, KRV PROIEBNIE, Sz 1~ 28 TKRZ 548
RERZ T 3 7013 4 LI OB IR, 25°C THh - TH IR LI ELLY, KRBHEEINS
F TSR AR d by (Table 6), RIEASHEE SN OEIOTENT, ®WRICH->T
LBETHD, FROEARPHER LD,

PEDXSic, REEHTE, =V hvaghlild, 2oRBanERRI D, BEEEE < 0B
éG%T%cT,&%Z7w8%%@ﬂ#5ﬁg#%qf%,@E%%@W%ﬂm< ENTHLUEMHS
N5, Thid, ST KD, BEMIREL U EEINDICEERLTN S, L, EHEHET
i3, RERIFEEEZ ONARETICEPN T ZORBILEES N, HREIFLIEEINS,

3. HRFHLEBEOER

BHEHPRICKZ =Y h v SR RIRELEE, HEOERDSZ T, ZOERERESELEVIE
THobNT5, Fig. 5 KBTI, 4 HALGROBERONEME, KRIRMEFERRA T L
B, BEWEE (BRBKIE) IKKRELB-THNAZEERRLTO A, WMS (1975) BBENT WV 2 & 9
I, RIRA & SRR O M T, WEOBPEICEST, 1, 2B TREREN L, SHBMBICEL
DTHEE (BEOBHDN) BETAES, HRCSO TR 4 BALIRICEEE (BEOBTIENL) 2
HEHONLBHRIE, BEASRICI HREOMRED, lpliElomEms & bic, HEOERENWIETHS
PRNTWECEERTEDTH D

WHAROAERRIC DWW TAH L &, Fig. 6 oo s 1, 25°CIEIICE LT B RERALD 1
RTHBEBID S WEICET UTOIERES, 7 5 8 I 2 ALk, 370bb, MEDEAT
BETREUDT0B MRICETARIC EA LTV S, chid, KF -« A+E (1966) pf~Tn5b, B
WTHIEHECY IV DEAKXBP TOMEFOLF L LI, DI T OOEARLD>IIIEHMN LK
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Photo. 2 6 #n &) 8 8 © L &%
Two larvae of 6th instar.

& I, Wilfi#g 5.0 mm.

Left : Dlapaused type, headcapsule width
ca. 2.8 mm.

Right : Non-diapaused type. headcapsule-
width ca. 5.0 mm.
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/YA FO® I, B UKD IR RIS T HERTHLH, choldndngzo
RERDS, iR RKPOMIMEAEET 2 L0 I ETHE SO A, =Y A L AICEBW TEY RO Ik
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5. BREZ&EHY
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TRAED SHENL L TW <o %272 L, COEAICE, ZOHHOWbsid UE s oL, 25°C &0
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Table 10, FEE M Bl = v H L o~ W B B & A E

The locality and the occurence of the pine catapillar

" S R R L s
BE H ( ﬂ/)\'f» ) (M\BN%: 50 0) bR 2 fmﬂ]iﬁw Natural dayleng,th
Critical daylength at the period of
Localit Latitude (diapause rate Peak of adult | Period of 2nd | 2nd inst. larvae
1ty (appr.) 50%) occurence inst. larvae |emergence (appr.)
_ary R (hr.)
DI/ - s = 7 F 4 8 B I fi] 145
Muramatsu 362N 15.0~15.5 Late July Early August 14.5
- - ~ i)
B % g otss | 6 AT @ | gAESE o
Himeji | 34°50'N 15.0~15.5 Late June EarliTr»rmddle 15,0~15. 45
| uly
e o 6 H | 6 A TF
Yamakawa SITIE'N Middle June Late June 14.90
W) 2 W AR B MR TR + A 0.75) 1SS LT,

Note) Natural daylength : duration from sunrise to sunset - duration of twilights (0.75 hr.).

G ABEROEDAENIEA~AW L REGENC LB LT, tHFEOSDDOHARESEVDS, ARIC
ST LBBDO—D2THA D,
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oG, FERRAEADSIBIR LT W S 5,

Table 10 ik % &, FATE 2@BGRBEO HEBEAERAE LD b, TAETIMY (1) #HET
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Studies on the Photoperiodism of the Pine Caterpillar,

Dendrolimus spectabilis (Lepidoptera : Lasiocampidae)

Fusao Yamapa™®

Summary

The pine caterpillar, Dendrolimus spectabilis, is one of the most injurious defoliators of
Japanese red pine, Pinus densiflora and J. black pine, P. thunbergii. It is generally univoltine
in Japan, but in some warm areas it is bivoltine. The larvae induce diapause themselves in
the overwintering period under natural condition, and the diapause induction is related to
daylength.

In these studies, investigations were performed on the insect to know the critical daylength
for inducing diapause and to make the effects of photoperiod clear in the larval development.

Materials and methods

The insects were collected in Muramatsu area (Ibaraki Prefecture, ca. 36°25’ N), Mishima
area (Yamaguchi Pref., ca. 34°46’ N), Yamakawa area (Kagoshima Pref., ca. 31°15' N) and
others.

The larvae were reared just after hatching in glass tubes, 36 mm diameter and 195 mm
length, plugged with cotton, individually. They were set in bioclimatic cabinets or naturally
conditioned rearing rooms. In each cabinet temperature was controlled at 25°C continuosly.
But in a cabinet it was controlled at 15°C by night (scotophase), at 25°C by day (photophase)
for making sure of the effect of low temperature. Temperature in natural condition was dif-
ferent for different seasons.

The daylength in biocabinets was controlled at various hours by artificial light, like 10L,
12 and so on, with interval of 0.5hr., partly, of 2.0hr. The daylength of 10L means as
follows :—(photophase) : 10 hr., (scotophase) : 14 hr, in a day; and this applies correspondingly
to the following cases.

Cleaned pine leaves were given to the larvae as their diet every other day. The molting
or pupating was observed every day in the Ist instar period, and every day or every other
day after 2nd instar.

Results

1) The larvae induced to diapause under shortday condition, but not under longday. The
critical daylength to make diapause incidence of 509 in a population was 15.0~15.5hr. for
Muramatsu stocks and Mishima ones, but it was 14.5~15.0 hr. for Yamakawa ones. For the
stocks of Meguro area (Tokyo Metropolis, ca. 35°35’ N), it was considered that it is 15.0~15.5
hr., because the latitude is located between Muramatsu and Mishima, although it was 14.0~
16.0 hr. in the experiment.

On the other hand, the maximum daylength to make diapause incidence of 100% was
14.5~15.0 hr. for Muramatsu stocks and it was 13.0~13.5 hr. for Yamakawa ones.

And after the results, the critical daylength of the southern stocks seems to be shorter

than the northern ones for inducing diapause in the pine caterpillar.

Received July 25, 1979
(1) Kansai Branch Station
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2) The larval duration of the diapaused type takes a long time more than the non-dia-
paused type. For example, the diapaused larvae needed more than 63 days to grow till the
end of 5th instar, and most of them were still in the larval status of 6~9th instar at the time
passed 100~150 days after hatching, under shortday, 25°C. But the non-diapaused larvae com-
pleted the development in about 50~100 days, under longday, 25°C.

3) Generally, the final instar in the non-diapaused type was 6th, but it was 9th or more
in the diapaused type, even at the same temperature, 25°C. However, the final instar was
occasionally 5th or 7th in the cabinets, at 25°C in the non-diapaused type. In natural condi-
tion, the final instar of the diapaused type commonly is 8th or 9th.

4) The headcapsule-width of the diapaused larvae was smaller than the non-diapaused
ones in the same instar, especially the difference was distinct in 4~~6th instar. But the dif-
ference was not so much in 1st and 2nd instar. Even in the diapaused type, the growth rate
of the headcapsule and the other parts of the larvae became large after breaking diapause
status. That is, there is no difference in the size among both typed larvae in the final instar,
but the number of the final instar is not the same.

5) The effects of daylength were very sever for the larval development, especially after
2nd instar, in inducing diapause or growth duration. But low temperature in dark phase
prompted the diapause induction of the larvae. And then against the diapaused larvae, long-
day (longphotoperiods) hastened terminating diapause.

The non-diapaused larvae were clearly distinguished from the diapaused ones in size and

colour at the 5th or more grown instar.





