T&EMF BT 2y vy
< ¥ T X A4 H D HE HE

¥ oz oH &

<Y ) Yv= &S5 AA 4 Dioryctria splendidella Herricu-ScuArrer VX, ZAFHic i\ T, BIA 34 4F
e # KRB Phycis sp. & UTERERL TLUSK, ¥4 B XIUMADIRR, MARL I EE%4DHIC
MHINTER, Al (1958) XZHEEEL, =Y/ v =g7 A4 VI 4he s 17,

—RCIY DY I A AVEHDT h=Y, IR HNTEHEEEE L 2LMbN TV, EEDIL
KEMEThICE b SHAEE- Y FIOBA L & DI Z OHEIMER SIZUD, T oOlikufknE
HINTW5, L2L, HEROEBOAEEZIRRGEHOZRT, RERBDYETRD 572,

EHFIIBIEXV YOIV I 4 AVEHOWMRREFL, =Y Y<T7HTY VA (MK, 1962) i3]
ED0SWT, 19614 X D 1965 F T~y /Y V<& T 24 HOWMERETLV, TS HICIT 5458
< B - Kifs ST AR X DT ZIKlRET 5,

COMECHETFT 5L &2 Ehd ORI REAFRFRABERER, ARLINEES 2 5hITTAIR
FFALR R — CRMERR - AAH REEGEUEHHK, MARTLEIETELE X SN CiTHEAE
HEESCERMEAFEZER - AREMRZER PR MK - AMRAEARARIR <kl 2@ LET5, %
7o, FEBRBOMERREAMAKFERHHREDOH ZHHLbLADT, dbETHILBL LF5,

b & CNELTE

AHITF VTR I EREIRO LS TH B,
7 # = ¥ Pinus densiflora R - AR ¢ BRI R . mE - D

7 w < v P. thunbergii R - BiER - IRR GO - mE - JuD
7#H b F=v Abies sachalinensis ¥k (AbvEdE)

= YV < v Picea jezoensis g o)

F4 v b P, excelsa e deifed - fKED

HEE~ Y EBCOWTIERIE> (1963) BFMCBEL TS, Zhickss, #HELZ30HED S
b 17T ERIFBROREISERSIN, ZOILFEERZ SL--ORTROBETH S,

Pinus pinaster (£ & L THIE)

P. radiata GRS & #15)

P. sylvestris GErks & Bl

P. muricata  (EE LTHH)

O FEEXSREFRAMEER
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LOWETDBRTVE XS, MEEZ SFEr - 13FBDSL, 4MILMECMEORESSHD,
FEEOBWILI DL SO 2EPEBIMEND, LIcHoT, BEAED=YERMNETSE VXS,

L Lo X S0z, MELGATIFHEO D55 THER, REC DI IE08, REIFHCEATHHEL
FICoW TN B,

o
i

-
#z
Z

Bt s @SR OB T CIRFEMICEE STV 30T (Kif 1958), ZZki3EhbUIMDR T~
IOV TihR 5,

FEELE 0.9010.08mm, 4% 0.601-0.05mm DMK T, LEESL SH, FTHIXEEESTHS
(Fig. 7). EEOBRETHMOBCERKICESL, ZHAETRVIODERLL A%\, ETEKDIR
FEEATREASECHMR Lb2d 5, ET 2 HUE, TOULDEEVWREWEE R IFEERRIEHIEn
BERET D, IRTIIBML LM T DEEERY, ORI LEVPHEDE VKL KD,

1B ROEEBICRCLENIEWEEHORICREET, SHEE3~4 HRET 5 L ZHOEERD EHIH
FLRbh5, 3L, WERERZRESEESRRD, TOERIEHKEIDEBEE TRFEMCD
%o

i (Fig. 1, A) OfFRIX 11~14.5mm, 5 12.6mm THEf= —r » .30 15~17mm X 9 578 H/h
&\ (Escueric, 1931), Z DEMIFRBICOVWT AR TH S, HIREEEDK1/4, AEEKEIL0.5~0.8
gTHD, FMEIIEBET, BATDHLRRBEL LS, BHoFEE S CMEEEIREET, HEk
g, B 4, 5, 6, 7 EIfRRIAISE, MEHERTAETEM, ILPTHLSL TS SR, BTEEERNE
2, HHEOFRELIHME, WAL VRIEET BRI, EH10M0REEE CRKICEH
L, £ZH»biinghdh L 3xtoflExET 2 (Fig. 1, B),

Fig. 1 #§ Pupa

Al W@ K Lateral aspect.
B : RislEmX Ventral aspect of caudal end.
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BFEAT —T DEEE

BEEFED L UK

AROAER, BERITHT 5ENS XOTEYHE, RS EAFTEIC ST 5 EEED, M
THEMCE T 2 RART O 3 HEeA L.

SEMHRRE DICDIC 2 5 A ERMNT, JUHi R RO LLRT A B B BT OB R, R RTELEENY
ERRMBILD 2 5T T, ZOEPTEMFE L RHAFFEIAT/NG, REFEEHARIREGS, AR
EIRTFTA, KIRFFRTTER, JTRERMMBEEET AT AR, 7L RS AT s BTRATE oA f 3s X OV
IRMSEHBIB N T 7o 72 (Fig. 2), EMTEIX 1963 2 RVTHE, 3~9AREA B I %1
Bl, 10~2 ADRIIC 1% 20, RESLIOCBELT R o7, RELRI, Hd, @IRbLFEY, 4
HO—R% TIRRIED 720 60% 7 /4 = — MG IRIF L 2@ R ETT MR & L TRV, REHHRE DI
Erhichd o7,

AEEF 1, ARETHTEMLTW S ERETEICE Y TR -7, FHEICHALERE, 9, 1~
2SI BICRECEREZIE >y v+ — Vv (B8cmXE X 2cm) %, MU KEOLHHIIEMSE DY v~V
(8% 7cm) MW, FRIRTEAHEZE5X % L ERPBRTIFAL RV EMREVOT, TTY
FEMELCHEEE X, LEBIECE bz, Higihofihl, HRGEOSEERTL Ok
WMEFTEHCHT 2 HRRTEY TH o7, FHRZP XD L EXPEBORIOHEREZ IBL, FEko
AR > TV % 3 D DB UIR % 5

L7z, o
. ) R Kamazawa.
SEER(L 2 & it A T, s (Ishikawa Pref)
72D &E Y v —VIRANINLHZRAEL 0

oo BRHLDO— SR LMERE 1 %) T, #8570
X575 A% (12X 20cm & 18 X10cm

D2 o% VIR, BEEREL) T \ 22% Kumihana N

i '\‘ (Kyoto Pref) " ¥ ('

15cm DR & & BiT ARy, EII SR N L
GRERBT 5O HinOB AR,  Oyang b)) L -
° Hel Momoyama ' Ryud N

&%
0 Wyoto e (Shiga, Pref.)
&% Tatsuno

o
- 55 Ui
(it ) 78 to ref)

HELOEY+y— 1 (8XT7cm) T, fl
EHHF T 5 2 FE 0T 3 FEKD
SHERTL Y %o T AR TH < & BB }
XKL, FEIMBFRAHEET S '
fdic, KX ULk 3 BEDT H=y Rl
W& Ao &M8F (30X30X50cm) %
v, %F1X 1 mOREERHT
S EEDR & S AR P DRI LT o 7S,

DEWThofad, 1B 1EOFK Fig. 2 # & b 2z & X

b 2 VT Location of study-plots.
ETRBEH © SE W P94 Hb Regular study-plots.
T R 2 HHFEE X, Hingdh O FREMFALH Irregular study-plots.

Pt

oi Tzumi
(Osaka Pref)
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HomEBOBEL, MLANEOBREHOBELZENE Lic, MiE4M (30X50cm) Zhsw7c3
HFEDT =Y T, SMEHREERTHL, ZOROABRENICHEL, —MERIRREDL DR
#£17

B &

LMD IULIEEERTIE T D7D, MH4E4 A Ta~5 A Lmicghds (—5ad) 2o EREL, #
BHECHE LA, TORKR (Table 1), THLOEIX20~30 HTHD, ZOBRBEYENISBEET D 4~
5 ADKREED, IHLRCKE LB ELELTWH I Enbhol, Thbb, 1964EDXdiCHE
AER TG L4 L, 1965 F0 X 5 KA TRIMOEL TH 15 BOX VDL 5, FEDOTHLR
BN, [REEREPED 1960 FER LU 1962 EOERSLHEL T, 6 BHIDTH 5.

2{LOTULEEZHAT H7», 7 ATRCSE (i) 2RELFAKRKICEE LA, 2hi 2t
W HOERCHKDBERDE LEXOND 7 AOKRREMF XL LA (Table 2) R, 1{LHIEER
FHRDOR VS5 L S TBbh5s, AERKSEVDIEICRR ST, [ARREVPRETD -
72 1962 DT RELL 8 A TH -7,

HEOIULIIMEX D P4 ~5 BEV, itk 5 EM, SPFEMTERELINLSIELERDC> W T H D

a,1ﬂﬂuwﬁwﬁm(§%€)ﬁam,zmﬂwoﬁmﬁ&%Oﬁra LIRSS 57, MR

Table 1. AL IR L ARREE NI RIETHE

Influence of comparative weather on adult emergence (Kyoto).

1 {t #7 First generation.

BEES | —_ ing sionther CApRT  May
& e T 1t #5 R THEEE H __Spring weather ( pr11+May)~
Year | of adults Emergence Emergence S{Ll\j?efriﬁ f% 7k & E‘ET icai(E
emerged period peak temp Precipitation wzgth or
8 May 30 i + © 6 (1)11 o o
1960 ay 30~]June i5 June 3 40 +64. Moderate
1961 36 May 18~June 16 | May 27 +3.0 | +52.3 & @
1962 24 May 26~June 22 June 6 +1.0 +40.2 Moderate
U
1964 61 May 13~June 12 | May 30 +6:4 | +11.8 g i
5 _ (IR THIE
1965 29 June 5~June 23 June 12 1.5 +123.2 Cold, wet
2 1t #1 Second generation.
— B 7 H o A B
& i:?fﬂ;ge&f 3 b 8 R THEEE B Summer weather (July)
Y 7 =] o
Year | of adults Emergence Emergence Ayl\?jgm e Kk & &T . {E
emerged period peak temp Precipitation Wthlﬁzr
°C mm | g i
~ =
1962 30 Aug. 2~Sept. 10 Aug. 19 +0.4 + 0.2 Moderate
M3
* A~ - AL
1963 53 Aug. 2~Sept. 5 Aug. 21 +1.1 31.1 Moderate
1964 42 July 27~Sept. 1 Aug. 14 +1.5 —64.2 ;I%?ot i

* R EROBRFHC X%, From Mr. Murar's data.
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HX 0 S WEMIELHOBIN RS, REH, FibiL TR bhi,

IR OEMIIEEC T b s, MITFERHFLET S LDV BEERL 25 T5 &1L, —
RCHENIEETH B, HIIZhIZRL, FHEHIET 528, ZARL 55, LWL x 5 HEH
<, HETH 2~3mBATRERITEED, FLHEDEY, LT, KERICARKCHRTSC L1
RWEBbhs, REITKCRET 55, EMFAEBC ISV ORERBIIICH 2728 8RR R
ORRPLHWIT S &, ITKCHE SN HEITE TV EEX LS,

fAEENTOEINIILBEREET, EINFE DRGNS B2 S 2 o7 (Table 2), EIIFIE 1L
THRK0, & 120, Ty 20~30, 2 {LITHRIKO0, K83, FIHKI15~30 Th o7, BWHTH1
M EETRERVI R INE DHE L CERENL BT BHEI VSV EEZLNE, WFhiELTH, O
FREGE A A 7 & LTRPR DAV, IR 1ET>, Thic2, SARRTEMNSINS,

BESUETFIA AR T 5720, EIREC S EEDT H~=Y 10 R EMNIN TV AR k205, T
RTHERSIOCEH ECRR IO (Table 3), ZOBAER» L VRELZETLZOT, Zhd DSoE

W%F)’T%Eiﬁ& L7c2d Lhitvy, Th Table 2. FAHENTO1 Q DT FEINEL «
LEAFENDEINSFT(Table 3) & 225 BRI
W5 L, BB LIRS Mean number of eggs laid and remained
X e % - per female (In the insectary).
UEE TH5HP, TOIEHTDHI —-
— RS,
ElET& BT HEEINT L EH L FEIRE | R ¥ I K
Number of | ot BT %
TEVv, 2 2T h =Y OEFIT S i :
fes ~ Hi R eggs laid remained
BHEVDIX, T DT AFMEELECLEM .
1961 1st generation 17.6 74.0 + 33.5
ELEHT 50, ThaMF#EkEIng .
1962 1st generation 23.0 64.1 + 18.3
fitlaofcb D LiBshd, 7r=y .
#»  2nd generation 29.0 60.3 4+ 12.1
EHEEN B LA EET 50T, .
1964 1st generation 32.3 76.3 + 23.5
PEFRR G E LTI 7 1~ v X b iEnz .
»  2nd generation 13.0 60.5 + 24.5
THEYTHD, YEEEaigEEt s T
Table 3. & 98 % T (1962 &EFEE)
Oviposition site (1962).
et 1t ) - W& £ & o .
%42 Current year’s growth Previous year’s growth %Z:?}
w | OB B OR o | E W B #1Glass,
Iﬁ‘e ei Needle AR Young Ii\}- ed%i Needle B B gll;lg(r): cotton,
sheath | Bark | Bud | cone sheath | Bark trace etc.
1 17 l:lg (gE o))
lst generation 10 24 7 1 1 19 14 13 72
(Insectary)
1 g I(:)lif (51
rees
1st generation 23 18 12 1
(Field)
2 g t%ﬁgﬁl*l)
2nd generation 22 2 18 L 7 2
(Insectary)
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B—RUELRICEVE 5 THE, MEOEEMNBEEFOMMES L LE2F 2D L, FMICHTHEERHEID
R ELTEIFEIND LRV 7R,

LMo EIMIZRE A S CED, B&E 17 HHl0SW e, KBAOINIAZR 2 Hikd5 1EMD
McETEhS, 2/Licizc o RIS EHET 5.,

RBEOHFGOR/PFROIBIFIC L DEFAKREL, 1964 45 1 (LW TIIHEN 3 ~16 11, RE5~27H
Thote, LoL, FHFMIFCIDEEHNRDRL, L0 11.5 4, M 13 H, 2{LHioHE:
5H, WH»H6.5HTH-7,

i

Table 3 (T/RLACK i, FEIBFIEIER X CERIC £<, 05 LEEEICEDS A TDEEELS
X pEITIE W FIc S (Fig. 8), FEAMICRFTT 2L, HEMEBHLEAIIEMLE VAR ELOMIFE
PEINGATE LT JITEFIh 3,

IROEREITIAET 2 HBICAHBI TR 2V 2V RO B bV S, ZOXSRECRsE, KW
RCIEII KAV VB 5 DTSN TORAL LHMINE S Th b, TOKE, TOERHS I
[ Y oo5icES, TS LOBERCCROEBHICL D, REoEBSHEITE S,

DAV 11 i 8 ~10 A, 21biAN5~6 ATh o7, SHILEIX 1962 4 1 {LIICME ERN TEIRE
HAIR16L I >V TH 5 L 84%, EFANCTRELAIISAET OV TH DL 59% Tholc, kD HE
CEWTINFERTTHL L h o 7o, IO ERIZLRTHTH 5,

% =

O 1-:288H0TE)

SILRBBHNCEAT BHFAE, SRBSE LRI YRIENDE X 5 Thb, Tihbb, LFME
THLLAb DR B H IR AFEELTRBRMKE Fig. 9) 1T, $HEE  FWETHELADIDORE VWAL
$TEEHN (Fig. 10) 1T, #E ECAb LD DIIBHL 22 EERICEAT 5, LA, —AxiCEIR
BINEE c FHicH o & (Table 3) 2:62T, HATOSHHOL IIERITEATE LD
cExHNnS (Fig. 5), WTFhoBEs, FABFEEDS L, TIITREHICIK D b L%
ATHBLFEAERD LY, REBEbTIC BEEFATLHAL MRy, FAZ RTTH501E5L1~
1.5 HZTH %,

SEECHFEAT OANCEER & IR & ORI RZIRB 201, Bk L EE L (ZoX Skt sm
< VILEL, THTYRDE . TH =Y TREAHFMNECS ) 28T 5, AEIRYFHD LEHOR
BRcd <D HEEMED L o0 ERBREFE D, MESHEHFET 2, 3HTEETLOT, Zhd 1k
Pz RR T 00T L5, FHOMEICEEFAT IS, B 1 mmBEOTHAILEAILE L
LD D OREIFFE R VEET S,

1RSI SE%6 ~ 10 HCHET 5, $HEEICEALZYIIT BEHLEHETE > v b b il
<, BLEL 2BADEECICRBE LHEICEAT S, PHOFEERNECEVOIRXZOKETH
%, SEhhz ATHNC =y OFCT oW RH (1965) OERL 1, 2MhdirEmvBTERETZ LTV 5,

FHOUHBILES LUETBEIC L DL, YlaB T EAT RO RILE T ORBIRNO I fih, 2
ORI T HIECHEER D FERELLTERE LTV AHEBE W L0, BIERZ OFVWETRD
—ERNTHD S LBbID, 7H<Y OYFABOBIGHEORBIERET ImmETEHHLTVED
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T, TR DAICEALLBEEBIEOIDEETTH Li3biv 2 EX 5N 5, L EIXMEROBIE
BRI EDHETH- T, ERNLTHRCIDDDOTIELL,

(2) 3ELEROYHOFTE

SEWUMBIIAKEHCEAT D, COHFEORERILEE DL DML 3 @A ELE, BVLLOT 4
MEL#ETH S (Fig. 5), AHEBCEALPRIEIMIC ETCREVNT TSR, EHRLFEONKIZ, Th
i3 2 fEEIC E TILEZ DL B, YHIEARE - SARTLERCHERE T, YEEMTE AP BHET 5,

QELVBHIEICEA LS AL, TIRERTH L3P, 4BTHAETRATHNTS (F3f,
1965), AREIHMOILEE DL B A0BUBOGHIE S {LDDT, HFHUCHEER L FETRTRD
THZLPSHESND,

KOBEE YL, BOEERBENEZAR - SAOHERE,»SHAKE LA (Fig. 4), ok
FWT, &LEEETAVIET ORI LA, BEFILTIATHTIICHTHEDL, I0ATEHET
CAERELL, P11 ATRECERZ OS5, FOEME, HIE X bIRIER 1961 40 FiFMEA
2L, 3L 3ANDHLEAL, 3 ATA~4 ALAIKREEEFEETIICED,

(3) HWALHI kUK

MAHBROKE JIIXN 2 DIEHhh, ThLIERITN TN 3MF I 4RICEYT5 (Fig. 3), Zh
SEMEREAT Licl 25, 4WMTHALKLLORECEREE LKL, WL EE 22 70~75% TH
o7eht, 3EATHIA L7 b OREELEA 30~40% i+ & 7h o7 (Table 4), 3 @fi&s)hoFETRA
DHEDPTESEEL L DI 2 <=2-3F 1 1 Apanteles sp. (Z ik Dr. C. F. W. Museseck, Smithonian
Institution 2 X % & KHOETH2) OFEC L LR TH S, cO <= 5 (Fig. 12) IIAERH

¥ Number of larvae

7

Y,

Wby

Fig. 3 SHhoBEEsh B4 CRELYHR, TRENTEE LN
Frequency distribution of larval head capsules. The above is based on the
measurements of larvae in the field, the below reared larvae in the insectary.
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19 )
ase M M
After hibernation A 2
: 1
i F 3 %
50 3 ° Needle
o [
:
3 T
- 1 Phloem
LA |
L e %
s ™arch T April T May | T *"m
3 Xylem
100 JlE = - 3 -
il iy i
6
g A . 2~3 1~2 §
% Before hibernation Instar
o 3 Fig. 5 $hhopEic & bk > mERE

TSeptember!. October November- !

Fig. 4 #MANBTITEERSB DR
Percent of feeding larvae before
and after hibernation.

D%t (B8, 19651T/N%)

Types of infestation and larval development
(Mr. Bunyd’s modified by the author).
FET, RI4~5mmOEEDEPEFLONLE
HiZoL D, ZDEHERWRLE - TIHLT %, %
RO ¥E 10 BT, THEHNX 5 Ada~6 A
LETH D, 4 EEAL R 25T T B Braconidae

2@ERVThI&FETHS (Fig. 11), IWMTHEAL TV AHESFEALTWEEL, 48OThET

3k E»RELS (Table 5),
F 7 L LTZDIgh Apistephialtes sp. AT » ERTOFAHA S H#% < THE L, Lisso-

nota evetriae V313 & A EEHMORE,» HER SN,

FCIRAERAREE L2 DD 5H, AL PICHE

MAEMTLHEBEPNELDII2ED D, —FEABOLRRECE 5D D, IEAWIEEIELIRDE
AL LEREZRETELDOTH S, T D IF »HROFEHIC, Divorgilla splendidellae (BEFH: « 15,

Table 4. 3fhH L 4B THA LR OFETEHR (3 A10B~16H AT T TRE)
Mortality of hibernating larvae at different instars
(Collected from March 10 to 15 in Kyoto).

A do | AL | I
Year | Instar Nulgi,‘geo Pupoztlon Mor%ihty Killed by
il 10 40.0 60.0 Apanteles sp. 40.0%, Unknown 20.0
1961 .
Braconidae spp. 10.6, Unknown 7.2
v 28 75.0 25.0 Lissonota evetriae 7.2
Apanteles sp. 40.4, Other parasites 3.5
1962 I A 57 29.8 70.2 Braconidae spp. 3.’.5, Unknown 22.8
77 71.4 28.6 Braconidae spp. 7.8, Other parasites 2.6
: : Lissonota evetriae 3.9, Unknown 14.3
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1963), JM'T FEROED - FFFES Table 5. 3WBFIV4BMTHLALTVB4E
= 18 Rk, 1960) 2% _ DEAFHOKE (1962, 74
’ ° Size of shoots inhabited by hibernating larvae

RORE - i at different instars (1962, Kyoto).

S OREREERFTT B DI, 20 @Eomiﬁﬁﬁmﬁ' R R
5O WIRMHISRGE & i\ CHMBAR  Larval | Number of | . Diameter of shoots
PHELE (Fig 9. chickse, | T | measured March-2 ;.|  May 2
HACTRELGHIZPESLIZEMER - | © 15 4.2 + (I)nén 5.5+ 1.9
5X5KBbhB, ChIERL, Wb | iy 15 | 82+27"} 81422

AR % 7 IR E Lcghdnd, BaHR o
HE£OHDOEL BRIBHLUBOBRERIEED, L2rd @25 X 5cBbhs, BERATOE, Kz
VA S TRIBETEHRLALZA, 5BMEDVDOBERDIDIDDENS L, —HTHERLLOMBLEL K,
G m & ey

Y YVRIET AL HOFE~OMEIHERE 3, 4E0DXTED, BHiCEH ?5%%@&1M£
AEDEOMEL S S5 L 75 %, Table 6 XBEXHHNICHEESNIT #<v, 7r<vRBRDOIKS
wim)K%H%?V&{A?ﬁ@%ﬁbﬁﬁf%éo:htlék,@ﬁ%%#okvv7j7ﬁ9v
Ayﬁ4ﬁﬁuﬁvv/9yvﬁax4ﬁmiémaor#bahrwaeﬁﬁﬁ;%:b;ﬁﬁéﬁ@
oz, thoRFAEHRTLIHRE SR,
ﬁﬁ@miﬁﬂﬁ®ﬁﬁl0im0ﬁﬁﬁEMM&@VQLwﬁﬁﬁﬁﬁo//ﬂ4A/ﬁkRA¥L
v, flgoMVFEsInEShEE, MERZECLVEEHhTLESHDL 5 (Fig. 15) », —
ROICIERARE LSS SRER D (Fig. 17), YHOFASREEHSRCETREL, WERKDT
fﬁméwﬁmné(ﬁgIQ,:@%é,wﬁoﬂwﬁﬁmﬁ@Eb,%@tbzxﬁawﬁwmﬁa
%, MEPLFEDLTEENE, ErORIFIRE LEETTLASMEC LS R (Fig. 18%),

Table 6. 1957 fEICHEF LIo/MKBICEK T B2 v 7 4 A FOF)F
Population trend of various shoot moths in a small pine-stand planted in 1957. )

o oM S XL CEFEO Number of larvae & pupae
*IVIT AV IA v////—«ﬂ7”

Year Mean height of Rhyacionia =Y RTAYVIA AAH ‘

the’stand duplana Evetria cristata ioryetric .

1958 0.25m 26 2 0 3

1959 0.70 22 5 2 )
1960 1.23 9 6 0
1961 1.51 0 2 60
1962 2.25 0 2 12
1963% 0 9 17
1964 | 3.10 o "0 5

REFFE»DYEC T THE LEfTR - 7,

Counting was done once a year during spring and early summer.
* 1963 I ITHETE R h o LD TREPDHELE,
Population in 1963 was estimated from evidences of damage.
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9%

B FEILEO—MITRHILE S b, A THEVSCET S, WHILOTHRICSEDREHIEE
THEERZ IR, FOHTHLT 5, BLEBOWHO GXBEVWEBET, MR LRENKLD
h5, THEIES K OB ETLENT, —EITFHOHEM B HIL, S LTk S,

BRIV, FCX 55 0TI H 5, 1{L#I17~20 B, F318.1 H, 2{L#I10~12H, FH11.0
ATd5, 1LHCHRHELY 2 BEL, 2{LHiT1 ARV, EOBIESKL D 2~ 3 HEV,
HEDEF LRI & AR & D225, BEh U7cMEEDTHERHHDO X v 2 dcb LT 5,

IBORT-Z1E, FAEBRREICS W1 HIRRHE, 20% F#TH -7 (Table 7), FAEHTEDIEE
POIUCLFESAFD 5, BBAHMHLFERDED » /DX Pimpla disparis T, DW\T lto-
plectis cristatae ThH o7z, I cristatae VIHIRIC X 0 FERBRIEFICE W L0355 (Iwata, 1961),
ZDIE%>, Pediobius sp. (&, 1963) Itopectis alternans (Bs3 -+ F4&, 1963) 3 TCRHMEIhTw
555, MHELD 2RFE,D LhEVENS,

Table 7. #F © & 1T R K (1961 4)
Mortality of pupae (1961).

# 1{t ft Spring generation.

REE | 11 (0
B £ % P Number of T L = JE T 1 3E T B
Location pupae Emel;/gence Mor;hty Killed by
collected 2 o
= . Pimpla disparis 28.6%
1? uo %hi a'BI 42 59.5 40.5 J Predation by ants 2.4,
yuo, Shug [Unknown 9.5
A E | OH Itopectis cristatae 12.0,
Kumihama, Kyoto 2 80.0 20.0 Unknown 8.0

P. disparisbll. 8.
3 Predation by ants 2.0,
%’i K; E(l)to i 51 70.6 29.4 Unknown 3.9

H L. cristatae 7.8.
Fungus disease 3.9,

B W HT P. disparis 13.3
Momoyama, Kyoto 15 80.0 20.0 Unknown 6.7.

¥ # ft Summer generation.

7 T U R 1]
Momoyama, Kyoto 10 90.0 10.0 Unknown 10,0

H x Y 17 82.4 17.6 Unknown 17.6
Ryuo, Shiga : : '

Life cycle [CRIL T

A (1958) VHEBHIFIC RT3 2{LERITIEHEEL 24560, I AT 5MEA»sH D EPHE
DREERBITHETHS & Lz, D (1963) VTN LIz 3V CEOS M REES v 225
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WX i BA Explanation of plates

Plate 1
Fig. 6:E#¥hd Mature larva (May 25, 1959).
Fig. 7: MifEEBOBE LICET Shicop
Egg laid on the bark of the bark of the previous year’s growth (June 22, 1961).
Fig. 8:$t#ELwET X5 Eggs laid on a needle (June 22, 1961).
Plate 2
Fig. 9: MLYRDORBEAIKRE~DOEA
Young cone mined by hatched larvae (June 25, 1961).
Fig. 10 : HbEhh DS EEIRIE~DEA
Needle mined by a hatched larva (June 25, 1961).
Fig. 11: 4 CHAHEIEA LY R E ZOFER 2 <=2 FR 1EOED
Killed larva after hibarnating at the fourth instar, and its parasite braconid cocoons
(June 1, 1962).
Fig. 12: 3@ CHMAHIEA LY & L DFH:-3F Apanteles sp. DED (DD LFnghh)
Killed larva after hibernating at the third instar, and its parasite cocoon, Apanteles
sp. (May 21, 1961).
Plate 3
Fig. 13: 75 v A H 4 #V ¥ 2 v ORtROWE
Injured trunk of Pinus pinaster (June 1, 1962).
- Fig. 14: 249 v T h =Y OBBOHE
Injured trunk of Pinus massoniana (May 11, 1961).
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Fig. 15: 7 =Y OlEDOHEE WUTFTITRTTH<)
Injured lateral shoot of Pinus densiflora (May 25, 1961) (The followings are of P.
densiflora).

Fig: 16 : SIRIEE M SERICEA LoD ing 5 e Hig
Half-dead shoot because of severe infestation as far as the entire previous year’s
growth (May 25 1961).

Plate 4

Fig. 17 : 2 HiEE B E TEA LR WO F R RE L A Fi :
Shoot surrounded by many adventitious buds, when no infestation reached to the
previous year’s growth (May 25, 1961).

Fig. 18 : i ; mE% S FRACKR L FHE
7 SHESFLFCEA LI DR TIEA DRI 2MBRE L — RERE & 22 238
Right ; Uninfested pine shoot
Left ; Uninfested appearing pine shoot because of the midway death of a larva in

a central bud (May 25, 1961).

Notes on the Biology of a Pine Shoot Moth, Dioryctria
splendidella HERRICH-SCHAFFER, in the Kinki District

Fujio Kosayvasur*

(Résumé)

Dioryctria splendidella is one of the worst shoot borers in Japan, and is now receiving much
attention as a result of the increasing damage it is causing to introduced pine species. As even
the life cycle is not yet clear, the author has done biological studies on it for the past five years.

This shoot moth distributes all over Japan, Korea and Europe. Young shoots of Abies
sachalinensis and Picea jezoensis are lightly infested, and tree trunks of Picea excelsa are severely
infested in northern Japan. In the central and southern districts, most of the native and infro-
duced pines are susceptible to the pyralid moth. Young shoots of native pines, Pinus densiflora
and P. thunbergii, suffer average infestation; P. radiata and P. pinaster (Fig.13) are extremely
susceptible, This paper refers only to the aspect of the shoot damage of these pines, not to
the trunk damage. Hitherto unreported morphology of eggs, pupae and hatched larvae are
described (Fig. 1).

The studies consist of observing and collecting field individuals in the study-plots shown
in Fig. 2, rearing these collections individually in a well-ventilated insectary, and rearing larvae
collectively in field cages.

Adults emerge from the end of May to the middle of June, and from the begginning of
August to the begginning of September. The period is influenced by the weather at the time
of larval development (Table 1). Sex ratios ranged from 0.58 to 0.62. Moth shows nocturnal
activities; its flight-ability is small.

The average number of eggs laid and remained in an insectary is shown in Table 2. The

actual number laid in the field is considered from some of the data to be more than those.

* Laboratory of Forest Entomology, Kansai Branch of Government Forest Experiment Station,
Momoyama, Kyoto, Japan.
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The majority of adults lay eggs in five days, surviving about 12 days in the first generation,
a week in the second, respectively.

Eggs, disk-shaped of 0.9X0.6 mm diameter, are laid one by one on needles, needle sheaths,
etc. (Table 3, Fig. 7~8). The incubation period ranges from 8~10days in the first generation,
5~6 days in the second. No egg parasite has been discovered. Needle and needle sheaths are
chosen as the oviposition sites because most of the hatched larvae mine the base of needles
(Fig. 10), although some of them mine young cones (Fig. 9), buds and shoots.

After the first moulting, they mine the shoot phloem, which being abundant in resin canals
increase the mortality of these small larvae. The third- and subsequent instar larvae tunnel
the xylem up to buds and down as far as the previous year’s growth.

Dispersal continues until they find their proper settlements. The seasonal change of feed-
ing larvae is shown in Fig. 4.

Overwintering larvae consist of two separated instars, third and fourth (Fig. 3). The
difference between their spring mortalities is distinguished (Table 4). It is interesting to note
that an Apanteles parasite (may be a new sp. according to Dr. C. F. W. Museseck) (Fig. 12)
caused 40% mortality to the overwintering larvae at the third instar, and also that the size of
shoots inhabited by them were thinner than those inhabited by the fourth-instar larvae (Table
5). Two ichneumonid parasites, Apistephialtes sp. and Lissonota evetriae are widely met with.
Two types of diseases are also detected.

Measurements of head capsules of larvae collected in the field appear to exhibit five instars.
Most of the reared larvae, on the contrary, moulted five times which means six instars in all.

Table 6 shows the high population of a Rhyacionia tip moth replaced by the Dioryctria sp.
since the fourth year in a plantation of average growth. This insect prefers a top shoot much
more than a lateral shoot. Various types of shoot damage are shown in Fig. 15~18.

Pupation takes place in the tunnels; adults emerge near the exit holes after the pupal
period of about 18 days in the first generation, about 11 days in the second, respectively. The
pupal mortality is around 20%. The most important parasite is Pimpla disparis, the next
Itoplectis cristatae.

There are, it seems to the author, three reasons why the life cycle in the Kinki district
has not yet been clear.

The reasons and the author’s discussions are as follows:

(1) Population density in the summer time is very much lower than that in the spring
time. As this tendency occurs generally, rough observations mislead to the idea of one generation
per year. Some exceptional examples of reversed population ratio between them are picked up
in this paper.

(2) There are two different sizes among overwintering larvae. This is apt to induce the
belief of there being two ecological strains. As mentioned already, this makes no problem
concerning the number of generations.

(3) The enlarged span of the second-generation’s emergence compared with the first may
give support to the hypothesis of three generations per year. But this type of phenomenon is
not peculiar to Dioryctria splendidella and is fully explainable.

From these three points of discussion, the author concludes that the idea of two generations
per year in the Kinki district seems to be most acceptable. There are, meanwhile, possibilities
of there being one generation a year in the northern districts, three generations a year in the
southern districts.
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