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Forecasting the Outbreals of Destructive Insects in Apple Orchads
VIII. On the biology of the leaf miner, Lithocolletis
vingoniellg MATSUMURA, on apple in Tsugaru-
District and 1964’s explosion at Hiraka Town

MASATERU YAMADA, NOBUYUKI OYAMA, NORIO SEKITA,
SHGEI SHIRASAKIL and CHIKARA TSUGAWA

Entomology Section, Aomori Apple Experiment Station,
Kuroishi-City, Aomori-Prefecture, Japan
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* TRV H Lithocolletis ringonielle MATSU-
MURA {3V v I OBEEHERE LCHEI AL LT
WHHDT, AECHEETY v I8k LR
FHLTVE, Thbbz—r v bit Lithocol
letis blancardelle FABRICIUS, Lithocolletis corylifol-
iella HUBNER 2%, v ¥ = | 8 # @ Moldavia cIx
Lithocolletis corylifoliella YGBNER, Lithocolletis
pyrifoliella (GERASIMOY) 28, %7z, HFXBICT
A 0 ek Lithocolletis blancardella FABRICIUS,
Lithocolletis crataegella CLEMENS, Lithocollelis
propinguinella BRAUN, Lithocolletis malimalifoliel,
i@ BRAUN (KrREMER 1963, StUuLTZ 1964, VERESH-
CHAGINaA 1966, LEROUX and PARENT 1956) #SU v =
WinET 5 L EIRCW S,

DHBETY Y ITEMETEEYE VR Y HOELE L
THRITET Lithocolletis blancardella FARRICIUS 7%
HLERShTEL (B85 1958, [AHA 1961, 1@ 19
61) 2%, Kumara (1959) oV v IiomEL T
W% Lithocolletis BOMIHE LT ringoniella %
HWTED, ZOME blancardella WSEENCED
CrEWLRILE, EELEHEFRREORKI 2T
KumaTa (1959, 1963) oigfflcfiefificL s s
ringoniella L —F L0 CHBETRE DFEH/EHHL
.

FVEVERY FEY VI BHDOEARICEBALTE
FT O DWFEEELIERD, #: LTOEMSME
TFh, FLRMEPEFCLD LMEEEL, B
s TR bREOERFLCFEEBARERD, T8
HOWRIC D E LW HBEE bR LD,

LBEICET D VTR Y F ORI (1910)
CEBSDBFHE ST W5 P (KuMmaTa 1959),
HRRRIT I 555403 1913 4RI Hed TREER & v (B
1913} , #NCHES (1916) MAEHNRASMICREL
TVHZ & 2BELTWD, TOENBROLERED

LCHBRY v =HBREOPICRY EFbh s X5 |

o FoDyX 19284 EE 7= 5 ¢, 19344E IV ARFRICHE H n 4
BAWLZEWEHL, ToFEREE 3ENicblioT
A LA ihns i 5 (AR ) A 3B 1934, 1936,

|

1938), 5 (1958) \IIRISET K B\ TAB OG5 ¥
LAFHELCHERA@MBETSZ L eMahr L, wEY
ORRH, RATELE, FAEBR S owTABE LR, &
MEES (&5 1968 AR Litic kg 58
Ol 2 OER S R L U, MTE, Vv ki
BTN TV HEBITEWC L HAENE, Rk i
BT 5 EERANE B Eh T2 (AN 1960, 1961, -
IG5 1965, 1966, w#ifR + ik 1964, 1065),

FURVRY F BRI OFFERERSCRERE
THLEBECEUERESNTEY, BECREFRED
) (EHEL960) 3ok ORETE V- HREOH 2D
9, FROEM (3% kb & HE 5T 41960~
1964 SR HE gk L 2 2 B8, Tk, HETH
erataegella FILER A UV 7 A= 7R BV TREEA L
#| (BORDEN et at. 1953), Quebec T 195344 5
1955 4 i o W T oK £ L7z malimalifoliella O
(I.eroUx and PARENT 1956) %7= blancardella »:
# # # @ Maritime Provinces G-t gk4: LT
WEHl (STULTZ 1964) BERHRLE SN TS, HHE
KRGS ChETORELLTLHS (1913) AR
TIE EBEERE LR AINERCLE SR T2
LRBHL TR VER (1965) ofnngiliclsts
LEMRIT 1 E D THIREEAEIE bR T h, 1939,
1949, 1959~19613 5 \WE Tl » o, FHE ORI 5
B REL P TCREL THE Vv o ni R 2 LT
5, HELWR, 105ECFRBRO—LRABGY v IR
THEEBELEOCHEPBREL, ChETFVYEVRV A
AR EPIREET DWW CEBORER b TSR T
2 TE D TCEO—e FRiRET 5,

Ik, AWREFET RS0, FREE OEIRE, #
FEMIVCWHERRD A CRBEERHRELE, B
i R B AR AR B TE S W e 6 DT BART A SE S 6
EARE= -, YREOREE S DT Ticds
WICBART RS L, AR B b
B R THAR VI YR BB OFRER,
BFHEOMKE L, TeoB¥kn B o Rm—i
i DERTH LiFMOEERT 5,
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HEHRBC R D rEYR Y FYORERRT2WTH
e (1958) WX BIEIGEICoR L vWRAES R Eh Ty
B, FHUNCES (1916) H377% - BB TOME
ERIE ELBEDLhE0T, EDHT, BATRRE
TaRRORER{TR 57,

HHRRD A CHEBRIBRE BT

Z&EBICAYTRE

CREFAINEETRET S,
® WEEBOE, i) v IHOoHmEL 2~
AR s i1l 2 R mE L 5,
@ FFE (1966) »fTmohFHBERLSY T
x80enD = =T HRIC # v 7 — bR g

1. KADREEH WA 5 3 ~ 5 enfE L TEEKIT, Zhil

9 Ak 1965~19684 I HRRIL D A UHEIEN D Y fif7&+ % Rk B ARET S,
vAETERL, FAEEROL S RFETTR T (2) 2 ~4 BAEHOILRHE
(1) A5 O T LR O EAHTH- REACHEROFERERT
D EEOEMCEY- R FECESEEY P {bEEORIE BERL TEMSE, thpbi
Table 1. Time of adult emergence

Year 1965 1966 1967 1968

Date of Apr. 8 March 11 March 31 March 31

IS‘EE?;‘I of i1 i1 i-2 i-1 i-2 i-3 i3
E;fgarame May 7 Apr.2¢  Apr.19  Apr.28  Apr.22 Apr.25 Apr.17

First Peak Apr. 30- Apr.24- Apr. 26—

generation appearance May 7-10  Apr.26-30 Apr.24-28 May 4 May 1 May 3 Apr. 24-27
fgg;mnce May10 Mayll  Mayl2z Mayl0 May4 Mayl2z Mayd

ﬂi?; aof ii-2 ii-1 ii-8 ii-3 - - i-3
gglg;setara nee June 18 June 16 June 20 June9 - - June 14

ggg‘;‘;gﬁon fgg}e‘arame June 20-24 June20-25 June21-25 June12-20 - - June 18-26
f;gg;ra e July 5 July 6 July 6 June 23 - - July 3
aF;;Ztarance Tuly22  July23  July23  July16 - - July 21

Third Peak July 26— o July 27- g _ _

generation appearance Aug.1 July 25-30 Aug. 2 July 19-26 July 23-29
5;;2;1‘311 ce Aug. 3 Aug. 8 Aug. 9 Aug.1 - - Aug.3

st emce AE19  Aug2l - Aug. 14 - - Aug.23

Fourth Peak Aug. 25- R _ ~

generation appearance Aug. 22-30 Sept.3 Aug. 20-25 Aug. 24-31
ggplrzgr ance Sept. 9 Sept. 11 - Sept. 1 - - Sept. 10

Method of study
i, Time of adult emergence from overwintered pupae.

1. Surveyed the adults emerged from pupae in fallen leaves. )
2. Surveyed the adults resting on the apple tree stems after emergence. ]
3. Surveyed the adults caught by the tanglefoot-traps of 30cm x 30cm set above the ground.

ii. In the second, third and fourth generations.

1. Previous generations adults were released to the young trees covered by the nets and
let them to lay the eggs. After oviposition the nets were removed to allow the eggs
to grow naturally. At the time of adult emergence, number of the emerged adults were
counted daily.

2. Pupae got by ii-1 method were contained in tubes of glass and emerged adult from

pupae were counted daily.
3, Adult emerged from the marked mines on leaves were counted directly
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Fig. 1 Adult emergence of Lithecolletis vingonielle from
1965 to 1968 at Kuroishi-city.

1965
"
. s ."XI\K\L ‘f[‘\/T&&kﬁﬁt
s 5 ; 7 ;
1986 30 30 30 30
dlr1:\\hu JJJJJ\Wxaﬁ-
. v . e %
30 320 30
1967 ,
vy J}rv&‘\\"_ W v
; —_— S ALE Y
43 5 6 6 7 7 8
{ ; 0 10 30
1968 30 10 30 10 3 30
e A My e LN
4 5 506 6 7 708 g8 9
010 3 10 3010 30 10 30 10

Date
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AER, #WE3 Mkt 7 AT e~ 8 i A ciEsT A
20~25F B, 4 MEBE 8 B Ta~9 B Lacaai
BEEATATHES., Ll, BECOBSRTIE 1R
HH5 H5 AEET, 84 ERRE ARgEcd
BORRALLNLBEHRD -, MR OIHETE
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OEHL LOWERC &P S OREEEZAR
PIBE D& ARTEL B olhIBIC BT L &, B
BL TV EEEAREREENTT 5D, BHTY v =H
OEBRIFCHEL Ty 5 REDHER R L Co9ER
ToERERLE, B2 ~4RRAOTERHA 1.8 KT
FE Lb ol BAREEO HEY ST RIRETH
HL7bOROWTIHELRD, TR K GERY
X BTHEHO% R QLB bNh oz, B1IHOT
{LisEic & 5 & 1966~1968E i 1 [6] gk 0 THEB BRI
W4 A TETRE X SERSRP 5T, Tinbh, 1966
FEOHFTAR3 ALIA TS Y, 19675k L ' 1968 DT
B3A31BXh 32l BVt d b P RboEER
IHBOETHEVERABN o, UL, 1965
EOBARINERS4H 8 BTHEL VEL, *0&%E
LML cA® b B 7 ~108 0 B A bh, &
DR L CHI10E B,
F2~4EAREDTIEMIE» B E CEH R
HOWE D - 7 1967 i 9 1R - Fz 1551 1965,
1966, 19684F & i3 & A SRR DEEN L o T2,

2. HM¥ICk2ELFHOFEENOER

FEFE PEGEIE2EO LS5 RHE TR
VIR LR A ), JRic T L oA E(E), RICmE Lz
MK, D LD & CRIRELO Eibs
&I UPFIE L o7, REFHOMEID, F, I, J
K2RES L, NBFVy<+*, A, B, C, E, G,
H, MBAMETH5,

i EARsFsEER

196648 4 A 3 A M4 WL AR »SREL,25°C
w4 A10F £ ¢REFEL, 4 A109 5 FHEH A Flic22~
23°C, mESZCILoRBEFEL .,

Table 2.

Fig. 2 The map of orchard, collected overw
intering pupa of leaf miger,

Luringoniella
N
3 Whiﬁu;p
B
M
L H
C
N I
G D
F
J
4ﬂﬂTWWWn.
E

A : Slope facing the south

D: Slope facing the west

E: Slope facing the north -~
M,N,K,L, J: Slope facing the east
B,C.F,G,H,I: Even surface

il B oRhAE
L9664 A i £ FAE 1 5 3 R TR & b, Bkl
MmN G R LT SRR TR L,
B R

SN TR LA & & Db ABITHEB R 2 i, &
BEreRE LR E s HemLit s ths,
Thbh, ERFETIEA, F, G, H, I10JLH
B, K, LASEL, BBTHL 0 ECH L
WRBRL, W»WTF, G, I1x¥ofEilcdsd, dt,
H, TEmELcL 2 A5 TRIHESENE:, T ONERT
T bR 19664F D A I LM dbic m L7z
FHc B 5 RRBENL D WA E, o,

Comparison of the time of adult emergence from pupae overwintered

in various topography, Shown. in Fig. 2, studied under warming condition

Plaos—D2ys after wamming 5§ 7 5 9 10 m 12 13 1
A o 6 18 6 6 1 1 1 0 0
B o o o 5 3 1 0 0 0 0
c 0o o o0° 1 2 06 0 06 0 0
B o o o0 W 5 5 0 0 0 0
E o ¢ 0 o0 4 6 3 0 0 0
F o ¢ 2 1 1% 2 1 0 0 0
G 6o ¢ 2 1 1 1 0 o 0 0
H © o 1 3 8 6 5 0 0 0
I o ¢ I 5 1 2 0 0 0 0
3 ¢ o o 0 ©0 1 o o0 0 0
K o o o0 o0 2z 3 6 0 5 0
L o o o 0 3 2z 2 3 0 0

Starting date of warming : April 6

Temperature treatment :-April 6--10; 25°C, April 10—20; 22—23°C

. Collection of pupae : April 6§



LUF - /L BEE - i - B0 Y R R s EREORETE (B 5

Table 3. Comparison of the time of adult emergence from overwintered pupae,
in various topography studied in the fields

ooo—Jopography 4 p ¢ p E F G H 1 J K L M N Weather
April 11 0 0 0 0 [¢] 0 0 0 0 0 0 0 0 0 Clear
April 15 38 8 0 0 0 0 0 0 0 0 0 0 0 0 Clear
April 20 46 8 1 0 0 11 7 0 3 o 0 0 0 0% Clear
April 25 106 88 30 39 6 22 42 40 14 0 0 1 21 16 Clear
May 2 6o o 0o o0 ©o o0 O o O 0 0 0 0 0 Clear
1. * Cultivation or incineration of fallen leaves were practiced
2. In these field 15% r-BHC was sprayed at April 29
3. WEROEMER LHHEE R PI0AEITIEE L, RBIIRRE O

WESFE 1965E5 ~WARERRVATHRIE2S HRE4ROLBITHY, AFFFVARLDDTO
iR\ THES HOthfhp B 1A T24~5 X5 RN REHEREFIER L Twin,
@i@%ﬁﬁ?%ﬁb,%Eﬁﬁ@ﬂﬁiﬁﬁlbfb

Table 4. Spray record at the field for the
studies of the seasnal fluctuation
of mine density in 1865

Days Bud stages of apple Materials for 100 liters of dilute spray

May 7 2 weeks after breaking 302 dichlon & 20% tiuram WP 67g, lead arsenate 310g
May 18 Pink 2595 Morestan WP 50g, lead arsenate 310g
June 1 10 days after petal fall 259, Morestan WP 50g, lead arsenate 310g
June 30 659 Ferbam 209% sulfur WP 100g
August 5 25%; Morestan WP 50g
R AR ET o THEFRD A - TWH HOETEMRIT

21 EAEHO MBI Y v IROBENzbERD Lk LB 3T LAREREROREERFTH
WERTSTEFD BLTELSROERIRSNh, HL o0Ths, Tihbd, HEOHEE»S6AP4A, TAT
L5 oEEmETsC Ly, E2EAMSEHELE A, 8BTFE, 9ATA~I0A LELEDE - 7 HED
5, WEFSWHEOEEETE X505, LkHhT bh, REORHEEEE: —H L, BRI LR>S
EORERRABACLOBREINTH LR, HEC  wHENL, HLRTESETLE,

Fig. 3 Seasonal fluctuations of mines by 4. HIHLUHLERECSHIYRLBORS
L. vingoniella in 1965 (Kuroishi-city) FAr A 19654E7 Ao 5 10R b b, WHOWS

FAEMBEEEZFELCIFA TR CHEELREL, ¥

w0 ERET YRRV THR L RO EE LR,

f &

b LI OB LR BT LELLE S DT, iio

SV T A TA~8 B LETH D, BHTERED

THERBRATH -7, HEORENEH BT &

R, 8 B~0ATh i, Ei, RAHBEYD

FRCHERE - L BN AR 5BHES - 72, &)

ik & oS EE W DB I DBV oL H

4 e mE b OANEFE T B ISR A b, B4R

o h b B B : o hoE s b 3 PWELEOAR~TARBEEY, 1A R~ TR
Bate T B,

8
2

Numhmer of mines
K=
(=3
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Table 5. Change of ratio of larva to.pupa
within mine during the third and
fourth generation

Date Rate of Rate of No. of mine

Bol#HARTHKL, A TE»LH FRETHS BE
WM &4,

OHS BETEALCRBRISEETERIINELE
LT, 9HIGANBEOREIIS L UHIERS Cits

. larva pupa examined
July 14 94 6. 48 WL ATEE, BB CTMELTRLER
X 5 4 48 R b DTHE, RIMAICHEI S & CHEL T AR
August 6 12 28 25 18H ECHMCR S, BE (1R1A) #ofI18AK
1 0 10 100 SEROWHRE R L CHEREME, Besha, h
%8 11 151 BAGIEL, WEEbEhR 3 X OUERI OB B L e,
September 2 86 4 o5
8 91 9 38 = OR
%’g %gg 8 123 B AR B 1 51888 T oI R O R & T
a7 10 0 95 LT8 Ahins 0 B LAETTHE, AHETHO
October 4 99 1 108
8 99 1 129 AEEECCENSR GBS0 EEIIE 6 Birbbh
A ! e B 55 KT0%Y, EOBCERET LR, BICEE AL
50X 3 206 BESFAMT I L O A LI BEI S 7B B O
November 12 82 18 54 e dERIcE <, 9 AI6E» LRI S E/ b O T2Y
31 15 g5 129

5. HAEEOEIINGE &R
R 19654R% 3 HUDIME S v v — viciRTE
LT, 24RMBMicIHe LiclR e 3 2 o Tisi Tk

TH Y, LB, 0%MRBRhoEECcE
B RHSLWET LA, $A2lEERSB&TR
SIEE R8s a sl i, 4l%Hmshsini R
BrtaboRkhof, T, SATAX I LELE
BREhilid SEL 3 ORE L Abhi,

Table 6. Relation between the time of oviposition and the rate of pupation

in the fourth generation, studied at November 13

Stage of develoment (%)

Time of ovipasition Ist instar izr'lli;?;rd 4th instar Pupa Total
Awug. 20-25 0 1.3 13.8 84.9 232
Aug. 25-Sept. 5 0 4.0 12.1 88.9 273
Sept. 1-7 0 2.2 4.4 83.4 136
Sept. 5-12 0 2.4 23.7 83.9 329
Sept. 16- 0 41.0 37.7 21.3 61
Sept. 21- 1.4 57.9 40.7 0 140
6. # 24 LD EELLNG, Lial, 19860 5 ICiHENRREE

BT 5 0TI E AR  HBERMRT.1°CR &
25 EPECERIHEAR Y, ChiEHoEkD
BEREND, CoBREEREREDErIBRER
BIHEINDL L, HEREEBETH- TLHMROS
WESINIERECRTRRREY 252 L 82 H B
. LORPICINEOEBRRE, Bk dHFHEEC
HEEEZ500LEL ML INEOERLEER
CERV. WO TLHE0LsMkch
BOEREHBEINL Z 2300, L uRTRRE
BRI :B3BEAYEWEELZLRSEME, HE
OEIEEE 1 B RO TSI RECEFHEE b - T3

SRBETL L OBERER IR HBOS VAL
EFUHTHESE L b ind s, $1EgRodlb
OHEBCITW B ARG EESEECEBL TS
DrEZLNE,

HiFS I X D PHER A 3805 5 % ORI CHiESE
PR ARLB-- oL, b EOERE > 5T,
DL 200HEEE - TWE X S ENTHEEA
HESEI TR L FRC R 5,

FE2ELZOLORVWTAL Y VIO LS55
FRBDTMEEREE & LCRIBRER SR, %L 05k
HERICALN D L9 WERIREEEZED S,
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A g B S iEEONREN & DB E5HEROH
BEfEhbtiaTivrs, hk VEMRORER
FHETD & E 1Y 58 sz el L, &
4 TR T BERS R BN, 84 IR
L Di s, Shgoln, B EoRAERLL S
DEELBNDG, Lo TEMOEMFIZX » TRWS
WARREDOHERBE L b0 EELLNE, LPL, &
R (1958), JREE (1960), Kz - BE(1967), #ff - R
FH (1985) B HIHELTVWAL S REREFETI LT
BAERAS AL LV IERNR—RNE 00N 5 TH
b, #vEVHY FORECREDIH BT 5 RIEIET
HEAHRESE EELLND, & IHASORTE
H1ERROENRREOEROBELRE LERT S,
Fio, HAERECCE AU ATELEL, BOoNER
E70t X 5 BRI ANE A~ O 5 B < IR B A MR
TL, ¥, BRfegsficbhib, FaifoFi®
HEICHL o AT T L EESH LD L
WEEHAIEAT LS RN 0RNATHS, L
oL, WARRCET L, EIER T CEmREmNT 50
R RE L BT L LS OEFALLIES TH
55,

I % %I

1. EERTORT
(i) InIRG
EEFE EooWwRY vIOHLISERELICL
AR 2 FE O A OIS 1 AfR T
RLTa s, 24BNl 225°C,20°C,
15~17°C, 13~18°Co#ERBEANTE S, #HE
bR AR A L,
it
IBETIOIMEEE T R kb T, 25°C TiFY
4.60, 20°CTT.4@, 15~17°C¢8.0H, 13~18°CT
10~148CH » 72,

Table 7. The influence of temperature on .
the duration of egg stage
Temperature Average of egg No. of egg
°C period in days examined
25 4.6 (4—B) 25
.20 7.3 (6—9) 12
15—17 8.0 (8— 44
13—18 o — (1014 170

v E VR Y AOFEMBEEE W TREFRCRIA
#i (1961) 735 ~6[E, PRETITSE - M (1965)
PAETCLES E, HFRTIEERL (1963) 24 AT
55 EWELTWAS, HHRETIRES (1966) #3H
mE (1958) M4 ETHELBELTRED, WHCEN
ZbNG, COMKELTORA QSRS O
Bl —Fl, F4EORLEL BTSN, TR
H, HFcBREROB»LATHELNRDO & B bty
B. Link, &< RERREERTE QTERRF
COREREREDL T EMHD S5, .

FVEVRY FRFTHEAL, SHHRERCEET S
LEETT S D R rii e (1958) , A (1961) ,
EAE  BE (1965) Hick - THESIhTW4, 4
LM DB T 5 3 S ORI & O T
BECHS, XL EF~THICEMNLIZE AL
N4, oA TANE - TL 52 L 0%BEED LS
Bohiar kb, EECEE A O RS — AR 1L i
~TRT SN & KRG & fLR OB R 53T
S L o TIRARE O BRI R E & 2o SR
BEbLhAWiEERDY, SEHBETEZRDLEED
EELMFEATPIHEHO 12X LB A5,

B3 38 =&

(i) BRI AR

WA A 1966 £ 1 MR HERLT20°C, 19
~20°C, 15°C OFEIRE AN EEAR T ER X
¥, FOHRBAFEL CHEEALLHFCETHE D
Vi, £ T 5 £ rEEHERICET T L,
Ol EABELE,

& ®

IRERIO S 8 X & D TH LMETH»
b oAEERRS D, FHTRB°C T3 A, 0°CT
190, 15°CCTATH - 72,

Table 8. The influence of temperature on
the duration of larval stage

Duration in days

Temperature No. of larvae
c Mean S. D
25 12.8 1.86 " 32
19—20 18.7 1.80 19
15 27.0

2.66 31
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(iii) dEmAm

RELE 1965E6 B 58 AT, BAeEELT
W EHEHGR R EATREL T, 4RI LR
BEEFIC A 5 A A (8 x50zn) i AR TIRRET6Y
DF ¥ — £ —CH, Thx2°C, 20°C, 15°Co
ERBICEEL TIHER TR L, 1k, ENEETD
W EOEBTEE RIBOFICHE LiTEE0EBRD &
Axy VX DT o, i, FBRERFECHREILE
e % OEEEA LTIk & TEG COmR 2 HE
Liz.

#® R

MBI s L OV 2 Y, BB 3 Mo s
IRDEHYTHS, HENTEIFILIHL, e
RTHE D ENL B CTII5.8A, 20°CC7.58,
1tfeDIs* Cc 1L, 9A¢h %, Bkt 2lBLEn:
BoROLwb rE2tfk (7 ATA) TIX6.88, &
ittt (8 A4 CTHT.5HTCH -7,

Table 9. The influence of temperature on the
growth of pupa

Temperatur Time Pupal period No. of
° ~ pupated in days gigsfined
25 Middle June 5.8(5—6) 5
25 Late July 5.8(5—6) 19
20 Middle June 7.4(7—8) 7
20 Late July  7.6(6—10) 21
15 Middle June 11.9(9—15) 27
Out-door Late July 6.8(6—7) 11

Out-door Late August 7.5(4—8) 23
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Table 10. The influence of temperature on
the velocity of pupal development
Tempera- No. Eﬁpﬁl period R;tTt of
ture °C examined wa?ming Zr-:imlérgence
28 234 6.7 8.1
25 92 7.7 74.3
23 212 8.2 90.1
20.1 259 10.1 80.7
14.6 203 18.2 91.1
10.1 259 41.3 92.6
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Relation between the percentage of
pupae and days after oviposition,
studied in the first generation
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Table 11. Duration from the oviposition to

adult emergence in the second
generation studied in 1965

Interval between

ovipostiion OTiPosition and adult o o 4"
June 23—24 33(30—37) 51
June 25—26 37(29—46) 111
June 28—29 38(35—44) 119
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Table 12. Adult emergence from overwintered pupae incubated at 25°C.

FIM D ATHBIBNRY HUS

Starting date

Overwintered in the field

Overwintered at 5°C

Duration for emergence Number of .Duration for emergence Number of
of incubation adult adult
Range Mean emerged Range Mean emerged

Dec. 5 16—27 21 14

25 12—39 25 23
Jan. 14 11—39 15 23 11—12 11.5 3
Feb. 6 9—14 10 24 9—10 9.5 19

23 10—11 10.5 33 8§13 9.5 24
Mar. 6 8—11 9.5 29 8—10 9.5 10

15 9—10 9.5 36 8—9- 8.5 6
Apr. 1 9—10 9.5 17 7—10 8.5 6

9 911 9.5 26 9—10 8.5 3

1. Pupae were collected in Novenber 17, 1964

2. Date of snow melt in 1965 was April 8

Fig. 5 Adult emergence from overwintered pupae incubated at 20°C.

10

20r

Number of emerged adults

40

30

20

W0

20

20

0F

16 F

B

i
JLJ'HTH,Hlfhﬂ-rH- ]

Fmilil

=

I .

E
A.nm ,
F
I T
G
15 prn‘ﬂ......, -
5 10 15 20 23 21

Days after incubaten

Number of emerged adults

100

oo

0.1

0

GO |

S0p

40

0r

20

pLUN J

4]

90

&0

70

Go

50

40

20

20 p

80

60

50

40

30 ¢

20

10

60

50

40k

30

20+

0+

a

5 10

Days afier incubaton

Incubated from: 8 December (4), 14 December (B}, 26 December (C},

15

20

30 December (D), 2 January (E), 8 January (F}, 16 January {G),
22 January (H), 5 February (1), 19 February (J), 28 February ®.



H - b - BEE - A - S

HenaE, LABG, 1H22RME, 2A5R0), 21
1900, 2R28AKTH D, HABAERKIRPEHOCCE
DIX150~270TETh 5,

R

25° CIMBEOMAENIES Mo X 5K12ZE L - ha
T18~40H TH %23, 12/ TR~ 1 A LAOmE Tho
B CIHL s 59 Db %<, 1 AMREOINE T
ALATIF & A EIHLERT 5, £, HEEOE
b2ZstPB6EOLENT, HFIRBETHEEEEL LD
525° CNREoIfAE 108 DINOIHMEHRL 1 Al A
TAMIcE <Y, THHEESTTI0RR RS Eh
L0 1ETaA~2HEATh-/z, LERALEIC
25° C THNE L& 0TbRIE 40~60% b D5\
5, LB OINE TV L4609 5> 58025 & IO
ISR VR SR X < h, IMEEL0E IR DT
LB oOZEbk 1 AR azET 5,

2. £ =8

FvEYH Y # OWNLETIEI2A DRI INR LA ER
e T EHEEEL, THERHE L, HL KR
LTwAbOEHEENS, HIRFE 20°CTiMAL
196448 DI & & 25° C TINE L 7 19654E DI &% i
AR LTHEECOREM 25°C Tl B Eh
TP TR TS OB b F WIE & A a8l o
. Tinbhh, WIREET RGN L& 0 EED
L PLETOREOEHICL » T1E Fg~2 AL
) & B XN G, 19654 OIS B REEE T INRLE L

Y v ORIk Ao RETE B8R 11

Fjg. 6 Rate of adult emergence from over-
wintered pupae in relation to the
starting date of warming at 25°C
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Table 13. Life longitivity of adult

Date of adult

Number of days survived Number of
Temperature
emergence 1 2 3 4 5 6 7 8 9 10 adult examined

Room June 30 0 1 0 1 0 4 2 0 8
temperature July 1 ¢ 1 0 1 1 0 3
2 0 0 2 3 0 5
Aug. 1 0 1 1 2 8 3 0O 15
20°C ¢ 0 2 2 2 3 1 0 1 1 12
o 0 0 2 1 2 0 0 3 1 9

Table 14. Life longitivity of adults reared individually at various temperature

Longétivity in
ays
Temapcerature 12345

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 24 27 35 3540

28—29 6273110

25 6 360

20 094450

16.5—18 0102001
15 0110 310 8
10 011 0 1
5
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Fig. 7 The method of study on egg
production of moth
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Table 15. Egg production of moth studied as shown in Fig. 7 in 1965

Date of emergence May 24 May 29 July 30 Aug. 31
60 63 66 21
59 51 59 5

Number of egg produced ig :13% gg 4

by each female moth ig 2‘]1'
19 1

Number of female moth, ’

failed to oviposit ¢ 1 0 6

Number of female moth 11 5 7 9

Table 16, Egg production of moth studied as shown in Fig, 7 in 1968
Ti f . Earls iddl
oxlrji:;%s‘i)tion Late April Late June Early July Early Sept. S:sg to middle
Pupae collected Aomori Apple Saruka, Onoce- Ikarigaseki Yahatazaki, Aomori Apple
locality Ex. Sta. town -village - Onoe-town Ex. Sta.
40 27 23 63 87
31 19 21 58 54
29 16 16 53 45
29 14 14 53 42
27 4 9 48 39
Number eof 25 1 4 45 38
21 44 36
egg 19 43 36
16 42 34
produced 15 42 33
12 40 29
by each 12 38 27
10 37 27
female 9 37 27
8 32 26
moth 7 32 24
6 27 20
6 25 19
4 23 19
3 10 1
3 1
1
lf\Iumllaer of b
emale moth,
failed to 6 8 3 1 1
oviposit
Number of
female moth 28 9 9 22 21
3. EpH B 8 FNIPE R DRI THS, 4 EO/NIEFR
(1) 19T Hicb ORI 120OWER - CTFIC2%iD, b 4FHRERTHT
e oTED, chbRELI 1 2OMINEFIc 2t T
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PO (TR OFER L 72O , SRR (O L AERE
2HTHI) , WHEORShEVIN (I mERIL
TR Eh b oz TR LA, HERE19684 01
A@EZIALCINELSRREDT, 2~3 Ficfdi®60
%7 Az — AR AN E Z ORI TEAENSES AV
R L,

OB I 4 AONPERES L b 0N 2

BIMC DTS, 1 RONIFIC2WTRS LI
V& 2 B0 bR, SRS, M¥ORLhEy
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EERGIC IR (PN ORFREC L ofePE L.
BEAETEQC LRV ChS, Tibh, RAINERT
b1 BBNORATHRL, FHTELTHHS, 20
LU 20gdicR L, ToRRESENT o BE T
Fe. PREADDECGY R (EiRIEAsk & VA8, AR SR
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SO EFEARENISE <, Tl ABRTT
#51~53(, THL2 B H#CTHE9E, Tk BikcEs
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Table 17. Relation between number of ovarian eggs per female and days after emergence
Interval Within Within Within
after 24 hours 1 day 2 days 3 days 4 days 5 days ddays 4days
emergence .
agmperature y5 1g 35 38 2395 15-18 15—18 15-18 15-18 15—18  15-18

0—42 0—42 0—48 22—46 22—32 I17—36  30-55 0—40 0—40

16—41  18—24 1436 2420 4240 0—40  21—40 8—42 8—42

942  17—40 9—42 2330 17—37 17—36 31—39 7—44 7—44

6—54 3—47 6—54 26—43  19—44  17—28  26—26 0—43 0—43

1—46 5—40 2—46  920—33  28—53 30—37 8—43 8—43
SR N -8 SENCERE

—4 13— 13— 15—41 — 0—2 9—42 —42

Number of 13 47 964 “0—d6 17—47 15—40  5—44 143
ovarian 2—46  -2—68 1—46 2458 32—30 5—58 6—40
v 13—40 15—48  13—40 19—43 17—48 143 0—46
255 14—32 255 26—49 28—49 6—40 5 58 -

£E8s 9—46 455 946 2339 2447 0—46 5—d44
: 8—48 4—42 848 13—51 20—40 7—43 7—43
11—36 0—47  11—36 22~ 28 7—44

17—35 344 1736 4240 20—32

0—44 17—37 16—41

4—48 16—46

5—45
7.9— 7.3— 7.9— 22.1—  23.3— - 12.8—  25.8— 4.9— 7.2—
Average 4.4 45.4 4.4 37.1 42.8 35.0 40.5 43.5 42.9

Meaning of each pair of figure is number of matured oocytes-polytrophic oocytes |

(i) PULBOEE e RYIT

WESE  WALRE2~3 HiIc920°C THAL T
Trsd, FBAKINCIES X DIHLT, ERIOK
RHEAELR. Gk, WEE I~ CTEESLIAVD
D& 23~25°C Tk BERE 2 2B 2nWCfTie»
7z

w R FERREEISFRICR L BT, T
HETTIOREIIE b2 d O B ofr, BRI
BRI ORBRRANES 25 L L, 15~18°C T
IESSEHOES, THE1ABTE ~T7E, 2 B Tl4E,

.Table 18. Relation between the number
days after emergence

3 B4T2LE, 4 BETSBE, 5RETHETSH -,
7, 23~25°C CHEIRFE LbociTkl BgT
9{d, 2 BATISME, 3 HLT2ME, 4 HETBHETE
MO L ok oo RASTEES bR, Th
RHECSHEMBEORICL S D orBEEM Ty, T3
{LAE RS H B < Kk 5 noh—igic BB TTEvE 85
THREFEPRE, ik,ﬂﬁ%za%of%mﬁ
e b d Od 5, Choe R REi
THEMEE SN,

of matured oocytes in the ovariole and the

Days after o
émergence
Treatment . .1 . 2 3‘

4 5 6 7 8

’ No. of adult 23 26 24 1i 19 15 0 ]

15—18°C  Max. No. 17 18 26 28 38 33 — . —

No feed  Min. No. 0 0 0 17 15 15 — —

Mean No. 6.2 6.8 14.0 21.4 25.2  ° 26.5 — —

23—25°C  No. of adult 15 7 14 8 0 1 2.
Feed with Max. No. 19 28 39 40 — — ) 30 - -
honey & Min, No. 1] 3 18 21 — — 30 -
water Mean No, — 8.5 18.4 27.4 25.1 — 44 T80 T
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Numbers of the ovarian aocytes
in female moth collected from

the field, in comparison with
mated to unmated.

No. of
moth -
studied Max.

Table 19,

. No. of ovarian oocytes

Min, 5. D

Mean

Mated 17 33 - 21.1
Unmated 25 39 0 17.1

Date of collection : Apri1.2_6, 1968
Locality : Saruka, Onoe-town
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7.74
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Fig.8 Sampling point (A,B,C,D) at orchard,
exploded with L. ringoniella in 1964
(Hiraka-Town)
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‘Table 20. Spray record of 1963 at Okidate where explosion of leaf miner occured

in the following year

Time of spraying

Material for 100 liter of dilute spray

1. Before breaking, April 10
2. Breaking, April 17
3. After breaking, April 22

959 mechine oil emulsion 4,17 1.
3025 dichlon & 209 tiuram WP 67g., 5095 DDT WP 100g.
30% dichlon & 20% tiuram WP 67g.

4. 12 days after breaking, April 28 30% dichlon & 20% tiuram WP 67g., 509 sevin WP 12.5g.

5. 18 days after breaking, May 3
6. Pink, May 9
7. Just after petal fall, May 28

27.5%; lime sulphur lkg., lead arsenate 310g.
Wettable sulphur 250g., lead arsenate 310g., urea® 210g.
Wettable sulphur 250g., 46.6% parathion EC 50cc.,

229 chlorobenzilate EC 100cc.

8. After 20 days, June 10
9. After 25 days, June 14
10. June 28

659 feric & 20% sulphur WP 100g.
Bordeaux mixture®
Bordeaux mixture, 46.6% parathion EC 50cc., 5095 CPCBS-

BCPE WP 67g.

11, July 4

Bordeaux mixture, léad arsenate 310g.

12.

13.
14.

July 18

July 30
August 107
August 15%

Bordeaux mixture, lead arsenate 310g., 22% chlorobenzilate
EC 100cc.

Bordeaux mixture, 46.625 parathion EC 50cc.
46.62% parathion EC 50cc., 40% Kelthane EC 50cc.
Bordeaux mixture, lead arsenate 310g.

15. August 29 Bordeaux mixture, lead arsenate, 310g. 184 Tedion EC
100g., 502 CPCBS-BCPE WP 67g.

16. Early August 46.694 parathion EC 50cc. .

" 1). For trees with unwrapped fruit only, 2). for trees with wrapped fruit only

" 3). Consisted of 0.4kg. of copper sulfate and 1.2kg. of lime in 100 liters of water.

4). Foliar-application of nitrogen
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Table 21.

Spray record of 1964 at Okidate

Time of spraying

Material for 100 liter of dilute spray

309 dichlon & 20g tiuram WP 67g., 46.6% parathion EC 50cc.

27.5 lime sulfur 1 kg., 22% chlorobenzilate EC 100cc., lead arsenate

Wettable sulfur 250g, 50% PMP WP 50 f., lead arsenate 310g.
Wettable sulfur 250g., 46.6% parathion EC 50cc., urea 210g.

Bordeaux mixture, 46.6% parathion EC 50cc., 5095 CPCBS-BCPE WP

Bordeaux mixture, 46.6% parathion EC 50cc.
46.69 parathion EC 50cc., 40% Kelthane EC 50cc,

1. April 8 959 machine oil emulsion 4.17 1.
2. 14 309 dichlon & 20% tiuram WP 67g.
3. 19
4. 25 309 dichlon & 20% tiuram WP 67g.
5. May 5—9
310g., urea 210g.
G. 17
7. 28
8. June 10 Bordeaux mixture
LR 22 46.69 parathion EC 50cc.
10. 29
67g.
11, July 11 Bordeaux mixture
12, 26—27
13. August 6
14. 20 Lead arsenate 310g.
15. 22 4095 nichotine sulfate 125cc.

TLhe o oS, H23RITR LA L 3 ikt A#19
URECH o, BETR—EdA ) OREFEEOTES
HEET, 8 BL2HKHE= a7V EEA L4
WEOWEFIL LSS, PEaSr0FEEL 0.4 %iC
ME e, CEIUDETHE—SEHA ) OWHEL
W2 ~3{HT, B4 HROEFRIIE, - 2, BES
HOME LY LER2RITHASILE X D RE DKL, B
b OETRATEDR A D { el - THER

Tahble 22.

PEFMLTELSDTHD LHEENE, £, DA
I ABERT 8 A OB == F VERATL TRBT, C
BRI 512 b b 5T 8 B20H EOR
e+ v & vk Y HOWESTE TR - O TR =
= FVERRIHA LIS o T, HE RSP OHARE

CHEwT0.5% TBRELIFEALRECTH - 7cat, WAL

o DECE 7.9% Th -1z,
Ziv B OB I 5 196HEAER D F VE VR Y

Comparison of contents within mine in heavily infested orchard A and its

neighbouring orchards, shown in Fig. 8, at Okidate studied in August 27, 1964

Stage of leaf miner and parasite in mine

No. of
mine No. of % of 2 of 25 of 2, of mine
Orchard  Tree per mines larvae pupae parasitism infested
leaf examined ¥y by previous
. testeceipes generations
1 12,2 489 0 0 0 100
A 2 13.4 535 0.4 0.2 0 99.4
3 12.7 506 0 0 0 100
Mean 12,8 0.1 0.1 0 99.8
1 5.3 212 0.5 0 0 99.5
B 2 4.5 178 0 0 1.1 G88.9
3 4.9 195 0 0 0 100
Mean 4.9 0.2 0 0.4 99.5
1 1.9 77 - 76.6 6.5 0 16.9
C 2 1.9 74 67.6 12.2 0 20.3
3 3.1 123 74.8 15.4 1.6 8.1
Mean 2.3 73.0 11.4 0.5 15.1
1 2.5 98 43.9 20.4 16.3 i5.4
D 2 3.2 126 7.4 7.9 4.0 12.7
3 3.0 119 73.1 18.5 3.4 5.0
Mean 2.9 64.1 15.6 7.9 12.4
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Table 23. Rate of parasitism by Helcotho

rax testaceipes RATZEBURG at A-orchard

in the third generation. (August 21, 1964)

Rate ot Mine of the third generation
T after adult o L
ree  after adu . a
moth No. of n&me - rvae Pupae (9) Rate of .
emergencel exa}mmer Live (%) Dead (%) . parasitism(%)
1 24.7 58 - 45.0 0 36.0 19.0
‘2 32.8 92 42.4 0 33.7 23.9
3 - 28.8 7 208 49.0 0 27.4 23.6
4 . 454 201 26.9 0 44.3 28.9
5 26.3 112 46.4 0 34.8 18.8
6 29.1 109 42.2 0 42.2 15.6
7 27.7 140 - 32.9 2.3 43.6 1.4
8 40.2 272 32.4 1.5 47.4 18.8
Average 39.6 0.5 41.2 18.8

1) Rate against total mine ; ascribed to the infes

FE ool ORI EEO LB D TB & D& T20
BEMWTEAERTH 7228, CTIE2.8%L WS EWE
Th-7z, KIE I TOMEMRFVEYRY TOB
E3D>C>B>ADIECHE S, WELRE URRTS -
7z,

Table 24. Rate-of parasitism by Holcothorax
testaceipes RATZEBURG in the fourth

generation
No. of 2 of Rate of
Orchard mine p?lpae parasitism(2g)
A 3 (1 pupa) 0
B 49 13 20.4
C 156 73 2.6
D 213 83 23.5

196542 4 A 8 H A HIIAIEA S5 1 X LmOFHBY
FERAVEAERRES T 2 AEBRDL S
A, BibESEvEvhyH, FVEVRYF FEa
AF LTSN, C, DTEPpol, FVEVHR
VYHEPETAFOLBIZALCTRIELALFALTS
sitE, BEDTRIE2AFOFREL L-THD,
FEMAENCRELLERI D S 2 AFroliEs
BT,

19654E O 1 AR D4R 34305 ¢ 3 iR
WL TWAREEE S » THEL L 5E6EDK
Siitoicy .

Fibb, BEAEEOEN-72C, DIEEVTRIED
RS ot ORI SORHITIRA O
LM CHBE ORI K E 1 E2S - 7o 720 L ER M D

tation of the first and second generation

Table 25. Density of overwintering pupae
and Holeothorax testaceipes

RATZEBURG per quadrate of 1,7
(April 8, 1965)

No. of live No, of mummies by
Orchard pupae of Holeothorax testaceipes
leaf miner RATZEBURG

A 3.3 3.3
B 0.3 7.6
c 71.3 77.6
D 55.0 75.6

Table 26. Adult emergence of fourth genera.
tion in spring. (1965)

Orchard  April 30 May 11 May 28

A 0 0 o
B 0 0 0
C 12 8 0
D 14 1 0

TEd chinf- TREBRE M o7,

19654E F 1 [ERALEOWRREIRCTT L R0
T, § 3 TREE L MRS T bhi i wds
Chle SFBL, PHBROBET LicHicEIanThbh s
FAHRTRBHEZBRVTEMLZLOD, FOoRE
BIZHENE VA, DIBK T4 13Eh b 1 ITRET,
BIE DI BT AT B = 3 b TohRw,

Fi, FVYEVERYF P aAFrOFERITLIA E
H1~3 PN b DIRRIIES, 4 TRRHmEY,
A:13%, B:10%, C:17%, D :29%Th o7, T
RBOETIHLORMEC DL S RENRER LR
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Table 27. Progress of infestation by the leaf Inakadate (Inakadaté-mura) ol

i in 1965 kuradate {Owani-machi)
omer 7 Nagamine (Owani-machi)

; Komagi (Owanimachi) _-1 274 575
wharﬂ No. of mine Tkarigaseki (Ikarigasekimura) 21 198

Date A B C D Kogake (Il-Earigaseki-mura) ; 15 gg 7;9
Hisayoshi (Ikarigaseki-mura 86
May 28 ggg) SO gggg Aseishi (Kuroishi-city) L 2 o
June 58 0 0) 5(03 1 0) 000 Sakaimatsu (Kroighi-city) — — 5
2 2(0) 307 0 4) 0 0) Fukutami (Kuroishi-city) 121 47 0
July 18 0(0% 16 0) IEO) 0 0% Nuruyu (Ruroishi-city) 10 — —
58 1109 10 2) 0(13 0003 Izushita (Kuroishi-city) — — 0
A a 1 3) 3 9% 0(5) 0%0 Ichinowatari (Kuroishi-city) 07 - -
ug. 19 7 0) 500 160 2(0) Mishima (Kuroishi-city) 21 3 0
g 20 46%8) g 0) 13( 43 707 Gohonmatsu (Namioka-machi) -— 0.4 0
Oept. 10 115 13 14%7) 17(7 6254 Gosanmae (Namioka-machi) 0.5 — —
ct. o7 141(16) 5 1) 21(33 136 8) Kitanakano (Namioka-machi) 39 4 0
(16) ) ¢ (8) Daishalka (Namioka-machi) 5. — —
1. In each orchard, 3 trees were selec- 187?11]11-2;:131 (&.‘E;fsﬁln;?:?ﬁ)l) _6 _9 8
ted and from each tree 40 leaves Nyni (Hirosaki-city) 74 114 38
were examined Osawa (Hirosaki-city) 54 544 0
2. In bracket was shown the unmber Matsukitai (Hirosaki-<city) — — 4
of mine after adult emergence Chitose (Hirosaki-city) b
Oshimizu (Hirosaki-city) - 48  —
o fe, Koguriyama (PII{irosaki-mty) 6 0 4
i i ) 2 , A it o =
LinL, SedBAIEsic A oM icHik L, 1965 [roinowatast (Hirosaldbelty) S B
33 205, Er , Ml E ok Tokiwazaka (Hirosaki-city) — — 0
e e R s %*ﬁﬁ% Shimeyuguchi (Hiresaki-city) 0 0 0
THERRE o, BV TLEDOKEITIIBEME  Jumoku (Hiresaki-city) 1 1 —
h c i o - : AL O ot - -
W, MRS RN, KR, SERII, OTECHAR oo (Hiresakhelty) - A
%, Eaw, WA, ART, #ek¥, BORT, gk, Tokko (Hirosakicity) - 8 -
o ) s Takasugi (Hirosaki-city) — — 1
B X ORI Bz, I9BEIIRENRA, B Sumiyoshi (Hirosaki-city) — 0.4 —
SN, T LE, BANO 1%, wahie  Qizawa (rosakicity) | o 0 7
Sy BN & OMROEAKE FICHAEA BT Omori (Hirosakicity) 0 — -
. + Tokoshinai (Hirosaki-city) — ) J—
B, ok, EROBHTRESS o TOERTHE S Godai (Iwakimachi) - 0 4
DY 1~ 2 TRENREL TR D, AT, Bk ﬁgﬁé‘ﬁﬁw&é;‘l’;’f}gﬁ’;ﬁh') 0, 2 =
DE S 3ED Fichis TERREORNWTVWELD Kamisukizawa (Soma-mura) 7 0 —
R Tashire {Nishimeyamura) 2 0 e
e oAb EDLNS, Tateishi {Ajigasawa-machi) — 0 —
e Nakamura (Ajigasawa-machi) 529 233 —
2. RAORERERE Morita (Mor(ita-mur;) i) 7 ~0 —
Ry T s At a Myodozaki {Tsuruda-machi 2 —
S 19666 H19SEITHI b LIHA» BIR Karabayashi (Itayanagi-machi) 0 ) J—
RELTsH (L3l esrddhoi) KonTl Kawakura (I%naillgi-machi) . 36 220 —
B 7o) LILROREC D CHA~BUEL 50k,  Sokkozaws (Coshogawarscity) 2L 5
%2 ~ AL DBFC DV THHTL & 5 ObifirgEdo~50  Shinjo (Aomoricity) 0 30 -
L Kohata {(Aomori-city) 2 1 —
MicHFELTWHF vV Yy PHEEREENEL A, Tamogine (Aomori-city) 9 12 —
gIOya (AoAmori-city) ) 198 14# —
. . : kunai (Aomori-city 15 —
Table 28. Density of infestation by the fourth ; e
generation at orchard of the various _ ggggﬁg%ﬁ ogﬁﬁg}?rf; gﬁfg’ ) Gﬁ 600 74_%
locality Tamogi (Hachinohe-city) — 3 —
Number of Suwanotai (Sannohe-machi) — 32 - —
Locality of orchard ?;;1‘1:2 Sper 100 Sannohe (Sannqhe-macm) — 178 -
1966 1967 1968 :
Hirof&me (%—I}i{raklf-maclili)) 5 9 82 R RAEEDSREORBIEL & KA
Karadake (Hiraka-machi — g o [T )
Heiroku((Hiraka-mac;)hi) lgg s e BHiz doic B FHA 5 1966~ 19684 i bl L A28, Rl
Saruka (Onoe-machi Sk B o L S i ks I g AR .
Yawatazaki (Onoe-machi) — 158 141 DRMESELATTCHD. WEMRIHBROL KD
Kanaya (Onoe-machi) 124 2 1 o, JiEERARE UAclEER & Bl o OmHgE
Kawabe (Inakadate-mura) — — 0

Oneko (Inakadate-mura) — — 800 MemoipEmbhic, Tihbh, BRI R
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Fig. 9 Infestation of L. ringoniella at various points in Tsugaru District

: The Hiraka—Town's orchard, exploded with leaf miner in 1964
: Point of high density from 1965 to 1968

: Point of high density in 1965

: Point of high density in 1966

: Point of high density in 1967

¢ Point of high density in 1968

: Point of low density during 1966 to 1968

[eNoR:ENON B ]
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Table 29. Length of body of the first generation mc;th from various locality

Female moth Male moth
Locality -
Length in mm No. of moth Length in mm No. of moth

Hiraka-machi

Karadake 3.23 9 3.094-0.29 45

Kuzukawa 3.1440.16 25 3.224-0.09 27

Heiroku 3.07 8 3.184-0.12 13

Oguni 3.37 2 3.284-0.08 18
Onoe-machi

Saruka 3.04+0.06 31 3.07+0.06 65

Kanaya 2,97+£0.12 12 2.91+£0.08 27
Owani-machi

Komagi 3.18-0.17 12 3.104+0.10 32
Ikarigaseki-mura

Ikarigaseki 3.0840.12 13 3.09+0.09 31

Hisayeshi 3.22 9 3.05+0.08 47
Hirosaki-city

Nyui 2.84 4 3.00-0.10 26

Osawa 3.07 9 3.13 9

Chitose 3.01 3 2.96 10
Nigshimeya-mura

Nishimeya 2.82 9 2.89::0.10 11
Soma-mura

Soma 3.03 9 2.99 8
Kuroishi-city

Nuruyun 2.9340.10 23 3.0040.05 46

Aseishi 3.20 6 3.09::0.15 17

Mishima 3.03 9 3,104-0.12 30
Namioka-machi

Kitanakano 3.29 8 3.144-0.08 40

Daishaka 3.07+£0.07 31 3.154-0.08 42
Kanagi-machi )

Kanagi 2.974-0.09 21 3.042-0.07 36
Goshogawara-city

Mokkozawa 3.094:0.06 25 3.01-£0.12 33
Kashiwa-mura

Sagisaka 3.13+0.09 39 3.1740.07 36
Morita-mura - -

Morita 2.90 3 2.82 4
Ajigsawa-machi

Nakamura 3.15 9 3.0810.09 16
Aomori-city

Shinjo 3.08+0.11 11 3.22.10.09 37

Okunai 2.984-0.15 14 2.8940.06 42

Ushirogata 3.13+0.15 14 2,8940.05 42

Tamogino 3.124-0.18 11 3.10+0.10 25

Moya 3.05+-0.10 29 3.174+0.08 46
Sannohe-machi X

Sannohe 3.10 5 3.1040.19 11
Hachinohe-city SRR e

Ichikawa 3.13+0.07 27 3.08+0.08 26

Average 3.14 3.03




2 L EBRY ATRBS e

- Table 30, Length of ‘the forewing of the first generation moth from various locality

Y

; ‘ Female moth Male moth
) Locality -
- , Length in mm No. of Moth Length in mm No. of moth
‘Hiraka-machi- ' '
) Karadake 3,7640.07 32 3.8440.07 54
a Kuzukawa 3.944-0.08 25 4,08+0.70 24
Heiroku 3.81 . 8 4,.07+0.12 12
Oguni 3.93+0.12 15 4.07+0.06
Onoe-machi ,
' Saruka 3.65:£0.07 2 3.85+0.04 42
Kanaya 3.55+0.11 13 3.78+0.06 26
Owani-machi .
Komagi 3.80+0.09 22 3.81+0.06 49
Tkarigaseki-mura : .
Tkarigaseki 3.84+0.12 12 3.94-+0.08 21
Hisayoshi 3.9540.09 12 4.044+0.04 43
Hirosaki-city
- Nyui ) - 3.61 - -~ 5 3.8710.09 23
. Osawa : 3.7840.08 32 3.96+0.07 47
- Chitose” -3.72 4 3.96+0.14 9
Nishimeya-mura )
Nishimeya 3.654-0.12 11 3.80--0.15 8
Soma-mura C
.- Soma 3.65+0.13 10 3.79+0.13 10
Kuroishi-city ‘
- Nuruyu 3.75+0.06 34 3.824.0.06 33
«%  Asgeishi 3.69 9 3.87£0.11 23
Fukutami 3.65:+0.07 44 3.79:40.11 18
Mishima 3.71+0.19 11 3.9524:0.06 27
Namioka-machi .
Kitanakano 3.704-0.16 10 3.8540.07 37
Daishaka ‘f 3.85:+0.08 30 3.974:0.07 41
Kanagi-machi
Kanagi 3.77-4:0.08 21 3.954-0.05 35
Goshogawara-city
~ Mokkozawa 3.664-0.08 26 3.83+0.06 43
Kashiwa-mura
Sagisaka 3.78+0.07- 25 3.954:0.10 25
Morita-mura ’
Morita 3.70 4 3.80 4
Ajigasawa-machi .
Nakamtra 3.86+£0.08 17 3.934+0.06 44
Aomori-city :
Shinjo 3.69+0.07 27 3.8240.05 48
Okunai 3.680.09 18 3.874-0.04 40
Ushirogata 3.85:£0.04 14 4.074+0.07 26
Tamogino 3.68:0.15 12 3.83+0.08 23
Moya 3.752-0.08 28 3.9040.06 47
Sannohe-machi
-+ Sannohe 3.6940.13 7 4.0040.12 12
Hachinohe-city
" Ichikawa 3.83+0.05 56 3.96+0.07 26
Average 3.75 - 3.90
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F orecastmg the Outbreak of Destrucuve
Insects in Apple Orchards

" VIII. On the biology of -the leaf miner,
thkocolletts rivigoniella MATSUMURA on apple in Tsugaru-
- District and 1964's explosion at Hiraka-Town

. MASATERU YAMADA, Nosuvurr Ovrama, NORIO SEKlTA
" . SHOEI SHIRASAKI, and CHIKARA TSUGAWA

Entomology Section, Aomori Apple Experiment Station
Kuroishi-City, Aomori-Prefecture, Japan

Summary

In this paper, we reported the seasonal occurence, development, fecundity and longitivity
of adult life for the leaf miner, Lithocolletis ringoniella MATSUMURA, studied in 1964 to 1968
in comnection with it’s explosion of 1964 at Hiraka-Town.

The main results are briefly summarized as follows.

1. The leaf miner, L. ringoniella, is multivoltine. Peaks of adult emergence in each
generation is in late April, late Jume, late July and late August in Aomori Prefecture,
northern Japan, and their population is most abundant in the fourth generation.

2, The time of the adult emergence from overwintered pupae is largely dependant on
the climatic factors, especially on the snow melting time and the temperature of the ground
surface. Ina certain example, more than 10 days earlier appearance was recorded on a slope
facing south than the facing north.

3. Observations in the laboratory and in the field disclosed that the interval to attain
adult are 50.9, 33.8, and 23.4 days at the constant temperature of 15, 20, and 25°C respectively,
and 50 to 55, 35 to 38, and 30 to 33 days for the first, second, and third generation, respectively.
Whereas, in the fourth generation more than 70 days are neccessary to attain only over-
wintering pupal stage. By the latter reason, the abundance of larvae which can attain to
overwintering pupal stage is influenced by the mutual effects of oviposition time by the
adult of the third generation and the forthcoming coldness or begining of snowfall in late
autumn.

4. Overwintering pupae complete their diapause by late Janualy or early February in
the field or under constant temperature of 5°C. After this point they readily respond
promptly to the rising temperature and eclosion can take place all at once, when conditions
become favorable,

5. A critical temperature for pupal development after termiunation of diapause is
caluculated as 7.1°C and an equation of hyperbola for a sum of effective temperature as
133.3=(t—7.1)n, where t is an average daily temperature in °C and n is duration of days.

6. Longitivity of adult life is 3, 4, 5 and 9 days at a temperature of 28 to 29, 25, 20
and 15°C respectively.

7. The abundance of matured and polytrophic oocytes in the ovary is low at the first
day of emergence, as the days go on, however, they are rapidly accumulated in the ovary
and at the third day, attain their peaks ranging from 50 to 80. This nature may explain
the fact why, among the female collected from the field, the amount of both matured and
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polytrophic oocytes are lower in the unmated female than the mated ones. Because the
upmated females are supposed to be younger than the mated ones. Here, whether mated
or not is recognized by the difference of color and shape of spermatheca.

8. Although some difference exist among the generations or methods of experiments,
the number of eggs laid per female can be safely presumed to be 40 to 60 in the field.

9. Fxplosion of population occured at an apple orchard in Hiraka-Town, Aomori-Prefecture’

in 1964. Lacking sufficient evidence, exact reason of this is not clarified. It would be
probable, however, that other population emigrated from surrounding region to this area
where the populatien of natural ¢nemies has been lowered helplessly by the indiscreminated
applications of chemical insecticides and get advantage there to grow its population.’
At this area, infestation on leaves was enormously severe in this year with density of more
than 13 mines per leaf by the latter part of August.
The fall of leaves began earlier than an average year and surrounding orchards. Population
decline began from next year and by the next second year it decreased to a low density.
10. Dispersion towards the surrounding area began from the first year and by the fourth
year many orchards farther than 10 Km in distance were invaded by this population. Also
in the invaded areas population decline took place. The shape of it is nearly similar to
the original's.
11. The survey from 1966 to 1958 has revealed that there are three population with
comparatively high density in remote and secluded places among mountains in Tsugaru-
District.






