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Yoneji AkiTa: Biological Studies of the Common Conifer Spider Mite,
Oligonychus ununguis Jacost (Acarina : Tetranychidae)

E OB: Y/ = RERUTE L OBMENET 525, i Tike iZiElo b Py
R TR E RN S, BAT T E DSBS L p2 ) OWESHIL I IB L5 T T3,
FLIRRINE T34 6 HEFCITER RO L, BB, 2hik, Wikik & b T LY & b v BN
?6%,WWMMﬁxU%%&ﬁ%ﬁﬂoﬂfwib%m&&n& o MZIMISDS 8ATHCA
POHMLICD S, ZOKIRIIONEICIZITRRMASA & <MﬁL,YW1deC®%A A&
13 pENTRIC D & T0% utﬁ%m%k&oamtb HOEUMNELTS L, 6 ADRHATFTS
MATIOHBIAGED HILD, WAATE, WHEATEE LITfTiobivd s, Hidd bighiLai iy,
PEHAIAAH TR X 28 B, ke FET 5L, 8 1: Q 3.75 Th -tz 1ADKITH G
D IDAF DG, IR, BN, EOER, FAEBLILL > TREDR, IMKEEEORLEE
% 8 A DR BTk, HRMTIRESRLORA o3, L IERENE» -7, @A
HH L TRER, BISHEEUDES 20 S RFI WO FBEIIWE TN Z I 50 WFNLOH{ LD Sk,
KR DOFEE (BEZ ST HBEXD, & GEREOEES, SIOSMEEMET LTSRN EE 5,
£ 7o & ORERT I, E4iiE (4 NLP.K) BXTR +N TEEHEIAT S Hiflsas Shis,

FF~w s onZ = Oligonychus wununguis Jacost (L@ o) B8/ F K~y 2hinEL, KEOR
BT, S EIL3ER X, & ISR, ABhIANELBWE AL ATHD,

KEOR £ 0% 1954 HF 713 Tetranychus sp. CIUEZIL, R T7h ¥=, b/ K=, . &=l
EEmEhtz, 2ofw, FEECEIL CORELT 2 RIS L7,

FTYE 1954 AECIVARMEIL . 24 % Paratetranychus inouei Evara, flifi% P < /&=L
75, X OHRERTIORER, 1962 404 % Oligonychus ununguis Jacosl X iisdiz,

FHEOWEIERTIIZ L A EBUIC SN Ah »728 5 THBH, ik SHHZREC D, W 30 4§
(1955) ZAHHEMED (ARERIEL QUL =ENCBT 2 W cd 520, BILL fethdifs B -
Rl ihiTon) & LU THANMIBED D 1 ik 5o LB mm i mHE), for gy
FZEAEOIMICEOWEAMEEL L, SR 72T EEM O ERIERS (Tlebh T & Tv 5,

7z, ERR KARKORESBHC L F A AR DI, ECERD TR IV E T O EEHA (frd, 8
dr, EE) 25, KEO b F vy RIS ML O % EHEIENA L, £ LT, SHEZOWIHSRME
fbF ooy inin, IEHIh T,
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ZOMIREOFLO DI, BT, - F=DEBEN ST LMEHD LD, TIVETORMOE
BEITB T HRE Z b THR L, BRI RN =65 . 7,

SEEE 1963 4EH 5 TOUPRICHTL, AihE s T A L oLiEd, B, o, FNLHR Lo
DTHEERRRLOTIE TS

OWRRITAR D THIch, TRRITERG ORI S  AESRIGENE, iR Rk
WL, RO RAMIKEOLIMICE CEF#H T 5,

0 NERES LTHH

AR THERINIEHE S L O Hsko L 50 Ths (LK, 1959, 1964),
MEERE
Fag 3l
Abies B 1 1 "~ Abies sachalinensis MASTERS
% 1 4. firma SiEB. et Zucc.
Picea I : ="~ Picea jezoensis CaRR.
7 h == P. glehnii MASTERS
by & P. j. var. hondoensis REHDER
Pinus |f,: 7 v < Pinus thunbergii PARLAT.
7 = P. densifiora SiEs. et Ztcc.

Chamaecyparis |& : & 7 ¥ Chamaecyparis obtusa Sies. et Zucc.

L

N2z

Yy Castanea crenata SIEB. et Zucc.

b A

¥ 7  Quercus dentata THUNB.
I X +35 Q. mongolica var. grosseserrata Reup. et WiLs.
2 #+ 5 Q. serrata THUNB.
Pk, KHEOMBHERME A TE 5, JOMDORBO I LG L Bbhvsb ot
L0°C, 5%, ESWHAAFESRRLEINSRESDH S
2 ]
AeifisE, A CRZNE, JTND, ME, JuM.
ik EN G SR FAE CH B, FOMDINTE, WS, didigEl s E CR <
DRI T 5,

M s LT, JAVETOMNAS SR TEERE 800m ETHLILL,
m 7 HE

HAF—IOKREE, AR Fig. 1, Table 1 ©&XHTHS., FAT— JEEHEERIIL > TX
WITE S,

S ITOH L ANNAS S O, AFREE IR T, HE, FIMNHEIL SRR E Yy, BINERE, #E, Kk
W, Rt (GELTHIWR), FlLAGETHD, ERNEREMNAFZRETH D, LREVITHEL
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HAL PR R L D,

Wl=v7ik 4X4OMEFETH, T 4D S 3SHHOH I HOKITUTL H. TORH
OEREZLIHEITI D, PEDTOMIALIH x5 LT,

W2=v7rihl, HRLHHE (SHEKLED) SRIIEND, TORKORFES MENEET
MRk L5,

HERA DETIZ, BEMASEZ MG Lo T oD, SOER ST IMCARRETT T 5. K& Sl
Bk DI V.,

HERADEIE, #2 = v 7HNE D\ o % I3k T, AN R MIEIN LV EBETHD
2L LRSS o 7o i, o v CRTIAEE (M) LI (REG) 2L T, AEsLEELRs, 2R
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Fig. 1 b F=v &=
Each stage of Oligonychus ununguis Jaconl.
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Table 1. FAF—TJDAES
Size of each stage
[ £ 1P paS . .
Eoomoom My » i
Development stage Dl(z:]rln;t)er Tl?gﬁ;‘; S8 Remarks
]3] ¥/l
Summer egg o1 0.07 Orange or yellow
% oy i 8 R @
Winter egg 0.13 | 0.08 Bright red
% @ i | ¥ & Length (mm) | & 45 Width (mm) % % Remarks
Development stage ° \I 5 | ° ! 5 o 5
)] i} Lyl ~ ~ L |
Larva 0-13~0. 14 0-07~0. 12 Three pairs of legs
o1 8 a4 ~ ~
Nymphochrysalis 0.14~0.15 0.12~0. 13
B1=v7H ~ ~ ¢ &
1 nymph 0.16~0.20 0.13~0.16 Four pairs of legs
o2 M ok W ~ ~
Deutochrysalis 0. 21~0. 22 I 0.16~0.17
} _ . 4 K
% %I ’r;ytgpg W 1o, 23~0.28 | 0.18~0.19 ‘ Four pairs I
I of legs
% 3 ¥k N V N | |
Telochrysalis 0.28~0. 31 ‘ J 0.19~0. 20 ! l
S o B i F=1A
LN 0.33~0. 39 0.22a~o.27‘ 0.22~0.26 | 0.17~0.18 | Mo Contrary
I x ‘ triangle

Vilr 8Egu s (o TP AL e Al p
1R ShE, TG, IRIRE LT 6HIND D, BikELINTAEL, MV LD EKLORB DA,
ZORFI, AEIERE L RMIITR (1964) 28H4),

VN #E0BE

FEOFEIXBERICLALNSS, 5, 6 FELUTOYE, BHHEESLKEV,

EEC X AHEIME, TR, RAOBREOBINTY s THI ), FlEROMEOILEH L, b
r DX F= o HEOMEN L B, IRMECIS NI0HZATHS,

B AT EINT 5 7 A5 0 8 FiTiL, §HEEAHALBEASHNE 2T %, IATEV o THDiR
ARSI L TL %,

BEOBEIN v OBRENZX » TEVHLLNG, AETEITS Py O#ERENT6 /]
~TRIZATHHY, OMMITMEYRIAsOREENHR<BEb5A, FOBROERERER T
5EMFTLETIEAL, HHEORLZOBAShSD, T/, HEITRKWTIRNERLTE, B, EHEL
EOFHERDHZ L LEALND,

L. #EBR

BEBBELTE, £F, ~F=2280L S aBTREDHE» SBRARINT 570245 A
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s, TOIAEL, BUBDHETEHETKALDOMMNER - THRTL Dy TOHEEPLII NS L
RLEEIEOL, AERIEBE, vERLET5, FLT, DICHEAROFELR S S KR T

3

EBThH, ¥, IRSICHEEL T, U BUER, Pieomle £2% RIS SRy QRO

Ao, Vo ) KRHEOFENMSHITE D,

BILZ Db Shivkiz, LIOETAEOIFROL,SHE S, LEWTAMBIChs»S, 140
KD TR ERS> STHICHAS S,

2. FEYVEAORRICRIETHE

AMAEFARCTREFEOLOL, 2 VOFEEFF L0 LT, 1R, BEKET 456%, #Hit
RET 40~50% O <hambivie (B, 1963),

vV & & &

AEFE - BEM

RO TR TTF L L BN S 27 RIEFOBRTO HKETIC X » 72, FAFHENIER. &
s, SHEU, FLBAERROE M, KRR, ML, SIGNNOWITL ETH 5.

ERET 3 X <AV LA 5~Tcm OFE F F=yiRaskiial, Al EfTsc iy
Lok, Hf 2cmX BEX Scm OKELIILIY FAEIHREZEL, 2oflofcz Ay BATHY
2-5REATRELEZLOERM 72 (RO ORI, L =DREHFO>TIO WMHFITIX
FERAWVX SRS FERT,

AREGEA L, 8 45em < BV, 5MUED P F= v BKIARFHSICHE, AT Tk -

F-

L HFERERE - $mEEA

P Ew 2 2 3TRA L, FLIRFHRE TS A EA~h A T 5T 5. Th b D4R
1% Fig. 2 ok 51, 4B 6 IR A BN 5, 7l Zollfurid, g, NEOELEOR T
BOMETLE, BHGUCL B XSRS S B,

I HOMEEIE 6 A THETHRAHENL, 70k~ RN RINSGET 5, 2034
wechmL, 8 B bA~pAICE —2iET S, SATA~I A LA 5L AMIEALTLS.

H &

AT (A1) AS(ET 50, FLIRFHIOWEM T Table 2 OX 5z, BHE S5 BIOAFHTH 505,
1965 4EDX 5, 510 HL HSVIENBHL 25Ty 5, Fio, AHOLRVEHESHRN T, il
9 20 HSHVENRTHET D, TOXSLMLTRVR2EL L0, ZOEPLYFMOREOLEZL %
L0 EEbh %,

WA ST ST, WAWR AN SIRRER YL, 16°C THRLDEHT THRTAH
F2ElA, 1HNSHETESRBIZA S C LA bhi: (Table 3), (TR LMRMEREOARE
vy, (15=K)-17=(20-k)-10, .". £=7.1°C (SH{LICRFHILE), K=129 (HAL) ko biviz, &
T 7°C B EOBRbR s AEORES 2L/ 25, 4 AMETCH -7, O ERPLAB TV T,
HAFO S{b~OHfiL 4 N2 DIHE > Ty 5L HE2bRS,

T2 AU EO LI DT Table 4 DE XN THH, SMECELANKE, HEHSERELY %,
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Jacos! in Sapporo along with weather data.
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Table 2. RATHD SIER & AR FLBE (1961~664)
Hatching time of the winter eggs along with mean temperature and monthly precipitation

T A, 2 A 3 J 4 A 5 A
January February March April May
w S LI ok g7k |S¢7}\ TR k| g e

B RE | TH | QR | T B TY ) BR | T | Bk
Year | Hatch-| i |Am.of| W |Am.of| il |Am.of| #llF [Am.of] JiHE [Am.of]

R k
ing Mean {pre- [Mean |pre- |Mean|pre- |Mean|[pre- |Mean pre- emarks
time | temp.|cipita-| temp.|cipita-| temp.|cipita- temp.|cipita-| temp.|cipita-
tion tion tion tion tion |
i °C. mm .
5,10 _, 2 o0 HEDHF
1961 ~5.17 €.2 75.8 4.0/ 105.0 0.0 72.2 7.4 30.4/ 12.5 102.0 Moderate
5.8 | _ | A DA
1962 ~5. 17 3.6 135.3 3.9 68.4 0.8 91.8 8.4 69.9 12.7 2C.8 Moderate
1963 | 52 —a7 66.2 —2.9 60.4 1.1 e2d 6.6 940 12.9 7ad FEDE
~5. 16 - . - ' : . : : : e Moderate
5.8 5 O
1564 ~5. 16 —3.8 98.1 —6.11115.2 0.2 38.C 6.2 112.5 12.7] 6G.1 Moderate

5.17 _ _ _ {EIR D4R
1965 | Vg 4l —2-5| 118.0] —4.3) 163.0{ —1.3 97.0) 4.9 56.0 12.3 28.0 &ld

12 |1 - LSO .
1966 ~5. 18 4.7| 181.0 3.8 74.0 0.8 143.0 5.4/ 75.8 12.2| 43.3 Moderate
Table 3. EARIBICI N7 BT SLES (RIRTERERD)
The result of hatching test against the winter eggs collected
at various time of the hibernation period
o ] 10 A 11 R TS A l 1 A 2 B ! 3 A 4 B
Treatment Oct. Nov. Dec. Jan. Feb. ‘ Mar. Apr.
24°C, 24 IRFEINAA / '
nght per day 16/80 17/240 0/200 7/80 23/160 100/240 43/53
15°C, 11 & X _ —_ —
\Iatural light-length 50/60 60/100 170/210 48/50
i F HbE= 5% b L & W ¥ g Wl E
Remarks Number of eggs hatched/ Number of eggs tested

AR S R EEICH SO T,

ORFR, HE2HAITEY 18.2 B, FE3UHL 1L 1 A, 4R 10.6 B, 581 H, F6H
it 14.3 BCHH, REIHE2MO 19 B, B HRD THTH o7, LND 15 ¥ #1352
HEf 3 |, 32 0, 4 4~6 it 1 ATh 7o, TIRIRERTIE 5 2NE R » TE T

2) - AN (EEt, 9ELSESIENETETS)

BEU 2RI SEEL S - D REGLIAT Lo b o Sofabiz, #iMit Table 4 iREh s & S, L
HEH 13.5 B, H24H¢ 14.2 1, 34 10.3 11, 4L 8.7 =, 5L 8.6 O, HFE{H
17.0 87, #HERXFE6 O 18 1, WERHSHNO8HTH -7z, LHO 17 $I3LHLT,
1~2 HTH 72, &« TREWINEIN E 357 U L 5, IENESE L ONEL SR ~TE TS,

RS- BRI THDIXE 2 X DA LRV RS D

3)  BRIRMIND (@) XRETNgK

TEL AR ORI ok, X Hc ik e L,

o

°

W3RN ETE S R L 228, FIENT2IRESRYT, —EOREIENEDY, o



Table 4. & fCOREHWIH - Fdr - EINEK

The period of each stage and fecundity in each generation

T T R R L REER A AN R N N
T lst generation | 2nd generation | 3rd generation | 4th generation | 5th generation | 6th generation i *#
Lt~ Remarks
AF =T —
Stage e ? ) e 5 Q ) e ] e ) ? ]
: it P 5HI2BCS | 6 AISAT 7HI2BZ5 | 8AsAZA | spaATs |9 HIACS L9674
Hatching time about May 12 | about June 15 about July 12 | about August 3|about August 21 September 15
a1 e i 5 %l 6B 5 4 7 B 3 Bl ( ) :Mean
L 16~19H 10~12H 10~11R 7~9H 14~151
€8 perio (18.2) (11.1) (10.6) (8.1) (14.3) ~ : Range
o) dy 7 4 fll (Samples) ~ ~ ~ ~
4 Larva 23l (day) 2~3 2 1~2 1~2 7 2~3
— ®/ o1 8 ik ~ ~ ~
§; . Nymphochrysalis 2 2 1~2 1~2 ! 2~3
<* - ?’g I = v 7 m ~ ~ ~ ~
aszu,_ I nymph o 2 2 - 1~2 1~2 1~2 2~3
=z w2 M ik M ~ ~ ~
Sﬁz Deutochrysalis 2 2 o 1~2 i~z ! 2~s
S| B2 =v 7 M 2 2~3 1~2 | ! 2~3
o O nymph R ) i
Sm| W 8 B i M 2~3 2~3 2 1 1~2 3
g Telochrysalis
i T':”rl 1 3 {4 4 Bl 3 B ol 4 il 810 4 4 6us 4 4 3 fi
ota 13~14 - 14~15 - 10~1 - ~1 N ~ - 16~18 |
(T4 : Mean) (a.5) | % | a2 | 7 | Qos) | 78 | @) | 7 | 8.e) | 5T | (17.0) | 1012
| JE 9O log“rvs ”ﬂaa 10{&1]2 20?12 lsf9“2 3~4
Preoviposition period (2.5) (2.5) (1.5) (3.5)
L) 11~25 12~26 17~22 13~37 12~50 -
gﬁi Oviposition period | (20.1) (19.7) (19.2) 0.9 | (2.9 I
= QLo DKk HA 13~27 ~ 14~28 ~ 19~24 ~ 14~38 -~ 14~52 N -
- Adult period (22.6) | ™10 (22.2) | 1017 | (21.2) | 12722 ) (20.4) | TTB | (2a.g) | 61O T
g}‘ﬂ e 7 ER 13~26 14~25 16~30 14~37 9~35
8 Number of eggs laid | (18.0) (19.9) (22.5) | (22.5) (19.0) _
Ry |1 B b7 D FEET 0. 62 0. 54 0. 88 0. 56 0. 37
Mean number of eggs ~1.42 ~1.72 ~1.76 ~1.57 ~2.05
_laid per day (0.93) (1.02) (1.18) (1.13) (0.92) ) -

B2 AL ST
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Bl BEIINNTIIV S, Tt Table 4 O & &0 ¢, EIFIMIE 2~3 0, ¥ 1~2Hd, fk3~4
Tdh iz, IR 1 L 11~25 3, ¥ 20.1 ATH -7, £ LT, EIIGTHE+ IR =Rk
W, BOREFGERDH, TIRSETTRY L, 1T 2.54+20.1=22.6 HE D,
FOBOMAITOLTIE, 20t 2.5419.7=22.2 H{, 53 L 2.0+19.2=21.2 [1, %14t 1.5
+20.9=22.4 11, 5L 2.04+22.4=24.4 ALiL->TW D,

DAL D, &0 QREREMIL 21~25 11, F 23 A< HWLELbNRD, BLRET 13 0, &L
52 M TH -7, FEDLDFILALHORETHLELALOLEZLN, RRETINEEBENN
BLTVHEEbLE,

BRAOHMIRE 23 A, RSN TR L HEIR

BT OVWTRD E, ROX DD, i 11 13~26{f, Fiy18.01H, 1ALV FEH0.93 M
(EFI), 521t 14~25 {8, Py 19.9, 1HADI0 Py 1.02 (BON). 55 3 ft 16~30 {8, Fi522.5,
1H®7-b Ty 118 (FOH), #41lft 14~37 {#, iy 22.5, 1 HDHA D 113 (BIN, 20, H
£8), 51t 9~35 {8, ¥ 19.0, 1@ b7=bFig 0.92 (&I0),

DLEA S, #iSOEIEE 18~23 {F, Ty 20.4 A, 1 HbH7 D EHEIKIL 0.92~1.18 {ET,
FREEENLVT ERDIB,

FAROEINTIFENZELLOL, FIPEEL IO, H, L2 bo (WMUAEN,D) 03>
ORBH S, ThHDEIIITENRTS -7 (Table 5),

DLEARTL B E, BRI & BRI Em L, MG TH DT AW ARG
BRENCKIET 2 £ R TR BB S,

LdL, ZOBRIIAEOIMTRZL > TL % (Table 6), LAUIMAELT £ 5 & ZHIT-DHURANIH]
ML T DD BT, FRATEIEIIEZ AT & D A, 1 Hbk ) FEEmEiTigE S

Table 5. %54 |I-ftopEIIkAE
Three oviposition types observed on the 4th generation

m £ ] ¥ & m
Summer type Winter type Summer-Winter type
13~21 16~37 20~30
E i 1A il (16.4) (23.4) (23.1)
Oviposition period
PR A 20.9
) 14~28 16~37 11~28
hig i) % (22.6) (23.5) (19.0)
Number of eggs laid - -
I 21.7
1,15~1.57 0.92~1.,48 0.56~1.36
| B &b FEE 7
Mean number of eggs laid (.37 (1.03) (0.84)
per day R 1.08

{#i * Remarks ( ): ¥y Mean
B A FEIOALZELH @ Summer type: Laid only summer eggs
2 Bl AHIDOAEMET L O Winter type: Laid only summer eggs
FAR: EHON, AIROFMEHEFED O Summer-Winter type: Laid both summer and
winter eggs
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Table 6. i gF & Z T M,

Relation of the rearing temperature to the

7—IH e P , - » :
ot | o | sk =y o ma ikl (@2 =0 om
mpr Nymphochry- Deutochry-
lﬁ;ﬁp . Egg period Larva salis I nymph | salis I nymph /
e W " W W
(%?;i) ?27§r‘ 1.08 1.08 1.08 1.08 1.08 !
(2(?5%) l?:é%l 1.6 1.6 1.6 1.6 1.6
15°C 17~18
(56D (17.5) 3.0 3.0 3.0 3.0 3.0
10°C 25~31
(s i) (28.8) 4.5 4.5 4.5 4.5 45
M % (): FH Mean, BIFEHE R.H 70~90%, 2305k,

B L4<%Y, 25°C T3 15°C @ 3{HEICAh BT L THS. 20°C T2 1.5 5T, 15°C DEAH
EOPEHRITEOV[L A5, 10°C ek s &, REMIMIEANCEL 228, {IEASEN

OFERRBHE L LCHRELIMULTET, 1 Hd/) FEEIiiiT 0.56 (MEMLLTL B

i, RIMCEIRED LIS Lo s TR 528, 2@ RIRFE 26°C X DAL k@ 28°C ik 2 HfisE
Ehd, 30°C OV D EEIMTIZLAETRb N /x5, F/, TIRRTHINET LT 501
8°C K by g EIc, MINDRMMMLY 25°C (B L AL T EMBTEL D, Lo LENRD, —FhlE
OREII~NO MR L7z Table 6 OFi T2 51k, Table 4 & 7~9 A LA)Z % COREIIRD, Lo
EREL 23 D5F, FIIEEEORVEREL TR L EINTELV, SN, D, BT
5SRO TR Lint 3Rl > TL 5 X 3ic@bhist, #OIMhitido %9 Ly,

4) AT

FLIRFBED M TOMEADIAZ 8 ATAIA535TH 5, ChIFF4HROBEAICNBIT 5 &M v ED

5 DHED, HOMAD DEFNAINLFTLALMAMER S, TABWBEXD, Hihdt ook
T3 6 AT BAIRNIERT 5,

RRADRE, IR CREINNGY DIGIt ORI = TS #R L 50, ZhdbEERKIUCE V-5, Z
I HRZEIN SRR AN L 7 5,

ZOX S RIRD LR EE, SR ST b, HEMMN S REOMRN R TIES Z 25

ShTvs (F=rv7Aax— (I, EARR), 1966],
2, HRHECORIREED X S UTfiiedbh b 5928 LT H 72 (Fig. 3),
FEENTAE FL 6 W kT %/live, 24 AR 4 » FTHEMM 2B L, #he 20°C, 14 B
TRFLAH2 = vy 2w,

DFER, THU LORIRAET 508, 1RE 10°~20°C HlTix, NEHR 12~14 iHilofToh D,

ORIRCIREER X b, AREROZEI G REbAL TV 5,

ET NP, KIRF RIS 1352 = v 7 3203 2 NERRcE D, MRKX ) ARRIER
AT IS RO ENZEL, OBAMEELDLOMNLUHE TS (BLAH), Ik, ZORHD

r\‘

y
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sEUE X o I R
development period and number of eggs laid

913 KRk } B 51 W l B PE O %k !1 HYSEpesisk| Rt o i &
;Preoviposition, Oviposition Number of ;Mean number of|
Telochrysalis - period | period eggs laid ‘eggs laid per day| Adult period
- 7 LA N 10LAN 1.43
1.08 1.08 g;g ﬁ;g 2.72 16.9
1.6 1.6 kf;’f; ' Eg;fgg .43 19.7
21~30 16~38
3.0 3.0 (26.6) ‘ (28.6) 1.07 29.8
4.5 4.5 ?g;“g; ‘ z?;“gg 0. 56 38.0

A5, HOH RN,

FLER O FLERE (A~ A) 24 % L, Fig. 2
A-5 13 BT 4 AhmETE, 8HTA-L
ThHY, EHOMLAINB L EBRANT L —FL
7oo ds, FLRTRIRALZT OLMS, & 14 I¥HH
DUF, i 15°C AT Cha 0T, it 1 |k{tnis
WAIIEET 2L THIN LS, ST
BIEL TRy, UL, COELOT SR
VERRLEIT S, BMATZ b THII L2 1 oA . .
By Fo ¥ k<, BHESKIRIEALL v ‘é&HQFMWiMan
JIHOWERILOR AL HDD SOV b g api B 5 X EFREE L 0 1ED%
i L EIGRES DL Livin, The effect of photoperiod and temperature

T BRATRG PKIRAEE V10 4 KA 13 75 on the induction of diapause egg.

2o CERREME 10 7 17 ARFSL L D PRALL, 0°, —5°, —10°C il 2§ frey e, —5ElIH & &2 15°C,
25°C TTAHLEMAMEL ., #iliT Table 7 DL &0 Ch 5,

CORE, b L@ 0°C MBELZEY 100 HEIMAIHZE < 2 S0k - THIRS NS T &5 Mo

Iq/:)-’—

PREREP IR I
g
1
I

Percentage of diapause

it
2. HEhE

1) EfoflF

BETRIEI, WINZBL Tifidbia s, NhoFE»S o, EIEOHF s 25619 bz =1
Fi2 1A, £< T 2~4 @, Lo L. @RGSR 3 2 &> T < %, BN Tab
NDHOZHE LK 512, ik 8°C By 28°C fhE ¥ T TH o, Tt Uaissid, ¥4
REAT Y, BTEL LRI Tl

2) EFH:
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Table 7. (KIRYEDEELIZ 35 X E-HTHD
The effect of different temperatures on the termination of diapause eggs

e} ‘ - +H o
and treated ‘lTemP exposed Gty | o | oo 1zonn | usom | 1zon Remarks
196645101 17 o°C o/100 | 77100 | 3/50 | 25/50 | 23/50 | 44755
Oct. 17, 1966 - 5C o/100 | 0/100 | 0/50 170 8/a5 | 12/52 |, 4RI
250C Light per day
. —10C | 0/100 | 0/100| ©0/50 | 1740 2/50| 12/50
1968410171 0°C l — —  40/50 25/50 | 42/50 | 43/50 ‘ BAD R
Oct. 17, 1966 - 5C — — | 25/50  29/60| 38/48| 29/48  Natural
15°C -lc | — — | /50 | 26/60 | 40/50 | 20/43 | light-length

* BN AR 4 g 3R B ¥
Number of eggs hatched/ Number of eggs tested

AW DAEF )T L Vi A B & B 32 55 0% (Table 8),

HARRDOL,BI12 Ldishin s (A), BAATIIX - T4 U §X @ OFFHIT, Ml
SIS %R EH 60T, FY 61: 24.69 Thote (B),

WA, S EENA 65X Q T, AIURRICETBHILKERAShT, Fiy 61: 23.03 Th
=72 (C),

CORER, MALERD S EFIA S WML SEE NS XD b, KIHKTO QOISR L
LA D %, ZOWHiE, MREM L OTFRBE DAL LN, KOWR D ML kLdc,
ShEED X O REMRESH L0 0D LIk

t3:, Table 8 @ B.C.D. (EFsMRIEDHLL) w-bilbdkdn s, g 81: 93.75 Lik,

FEUREGC o T, MA X R FE ST H7 o707 0% TR ER Lis o0 O L b 4 s
ERH RO I X SR DEIL L EZXSNS,

RREBDDEMTL, 8 LL kLR > TR THY, RhliEe, s&binhblLslis, ¥
Lt 13 5L Bviig v, SILNHARSHD D L ENNTHR X 5> KBS h, s O%REK
Buafkikif® 90 mLlE, Ry, QOWRTIRL D CAZRT D, LR, 20°C fi# Tk 1~2
i i aBta T 5,

3. RER
M RBR IR LA TH S, (HEEDEINT S Lk RIIBACR S, TORTE LA,
T > CRERAflZIESD, £, WR~NDHRUEZTTRS .

HIZA L OKBL BRIOERANLHE, £NHREANR, BHOREERCOL T TwHEALILY,

FRDERE D5 REE &, SIS L T B ROV D BT 5, SR Lo g
9, BEMEL L B CHE S

L ZEARAL - EEIRERAL
Bi# 45cm, S54E4ED F Fw A S KT OWT, ek~ L TaMMEETR 7.
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Table 8. BiZ2ENf, Witk DA U 7o HE & MEDOZACE M & e oL
Sex ratio of the progenies produced by mated or unmated females

B0 (e | o2 gt | oo g fe | o4t ft
Ist generation | 2nd generation | 3rd generation | 4th generation
_ B D% BD I BDH B DM
A, i 22 R o F & Only male 7 Only male 18 Only male 21 Only male 14
Progepie_s produced " 12 ” 20 1 8 " 21
by virgin females " 21 ” 24 " 15
1z 28 /" 6 /" 24
” 8 ”? 7 " 17
" 8 " 19
) 5 Q ] Q 5 <]
B, BMBEHMIHELTS 4 : 23 7122 7 5 14
X WPEA S X DL Q 3 : 1a 5 : 10 7+ 17
S Produced by
virgin females 3 15 3 14 3 20
X Q 4 18 9 22 5 @ 24
2 16 2 1 15
3 10
5 #  Mean i 1 @ 5.56 1 @ 4.05 1t 4.46
# . & Mean 1:4.69 [4.05~5.56]
5 Q ] > 5 Q 5 Q
C. WtEATEX D EL /S 5 : 15 3: 7 6 : 17 6 : 19
x gf} 8 : 19 4@ 14 61 17 3t 32
& Produced by . . . .
mated females 8 : 22 10 ¢ 23 g ¢ 2§ 6 1 26
X Q ‘ 3 : 15 4 : 10 3 7 8 14
! 9 : 21 8 : 22 11 23 11 : 14
6 27 10 ¢ 15
3 13
Iz B Mean 1 @ 2.69 1 : 2.68 ‘ 1 : 2,89 1 : 3.86
# ¥ i  Mean 1:3.03 [2.68~3.86]
8 Q ] e ) Q ] Qe
D.H 4 & £ 40 @ 131 14 : 73 58 1 73 68 : 210
Field-collected samples
S 1 Mean . 1 : 3.28 1 @ 5.21 I 1 2.59 1 : 3.09
# ¥ # Mean } 1:3.54 [2,59~5.21]

{# # Remarks [ ]: #i#l Range

HOMACEMATNE VR E 2 ENEO RS <, HEolcd L inhs,

BT BAATIOFESN SR UMNC, ShroWEOEIECHT" 5 4 05 NEsEdD
D, L2l —HASLESLAIBEOMERESIBITL24L0L 55,

W2MIUALD &, GRS MBI T L L 025 >0 L, LT, RO ik e
0% EHTHEMAER A, BLAEPYEMEOLMECIANSL, TOBMELSL L, $T¥HLLE
PR Lo YEEs QY4EMR) BT 55, L% HEMICEDL, 0EiE ) LR rFES
Wi 5 CB, TSR - CHMIMZIEA Y, 2 ks (Fig. 4), CORETOBBERE LT
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Around Jul. 1

Site of branch

1 #38
Ist wherl from the top

T~

Fig. 4 FAERMOELEFEOOLRDH
Inhabiting position and dispersion of the
mites in a tree.

0456
Tnd whorl frem the top

/7

45l
Tird whar! -from the top

VAzRE
Wth whorl fromthetep

Table 9. HOMRAELE (FEM

bz A 236 5

i, EEAEIESE I EE K D iy
oo

T8 ~ 5 4 R & CoFARAE, Hiilk
oSBT AEERIT SR, B4 YO EER
SEE 6 E IR, M4k X 1444 (14ERT
i) R FETH, H3~F6 ol
Wiy, TOEEMNERTHRL, H2HROL
DAGEIN Lok, FOTRMBHMETITER
Ui ckiinicdag 3 5. L L, fbii~ait
THLOLBDSII, OHNOBESELE
BRI X540 LEBbils, BBFOE, ki

ARG O LOSMERNMITAE L, Bk

) BliC LTSRS OD L E

Distribution of individuals by age of branches

N e [ 2w [ me gt | moa gt | s it
i . 1st generation | 2nd generation | 3rd generation | 4th generation | 5+6th generation
Branch \‘ (%) (%) (%) (%) (%)
=3 I
New shoots 0 | 66.3 86.5 71.4 5C.0
1 4R RS - .
l-year old 97.9 33.7 12.2 25.3 42,0
?AEA & A
Total 97.9 100 98.7 9.7 92.0
2 AT
2-years old 2.1 0 1.3 3.3 6.0
Site of branch
] 3,06
1000+ T 1 4%p%
295 Ist whorl from
I 5e3 — the top
st
Ind whorl from
- the top
E T 46
@ 2 rd whorl from
] -§ ¥ the top
# g st (l6%) —
Mo TVth whor! from
£ B the top
=z (38%)
106t (5 FE#)

"2 |t Firct | thadl | Catiar | Bt | Midal | chttar Fig. 6 #oOE£X lcm Hicy DEAK
78 Jul, 88 Aug. 98 Sept. gl (8 /1)

Fig. 5 £ HEER)C L 7o AR D

Number of individuals per 1cm
length of branch in the middle

Distribution of individuals by site and age of branch. of August.



Fhizg

JLHEEIC 25 D b |

LD~ BN D D,

U0 KE, WO %5,

LHEFERIZLALNATL D
SOFERRELRD L,

& AT —
»5,

7 o~ = OHRE

€3]

GIBRAEE T L OOV T e 0N ERNE25 &, Table9 O &350 T,
S SUEAEFHEETTH L,

BT 5% DEOLORHFELTVBEVZ

X9, HAREHD AT E TR

Wil, oS 1lcm

wisvx

i 2 i

BT UHHOBVESICITEEIC

AT 5.

Z thrQ @fz})}ti, Jll

£ 3o

LR T MR B

HWTELT %,
L5 ETHRCED » THIrT 5 (ECIGIE&IZHZZD),
D, EHICHNCHRESRE o722 %, L LLIEIMEDH ST

B LI 1 AR b

952 IR

KL A5 (BHOXRDY 25
, MAINIWRICE L RO BILD,
Y O kDI 5 AGHMUMAIL L B~k Y

FLEERES
P EERTE L L

z;, v lﬁ')

EA T E

b s =k

25, HiE

29, COFMEBR S5 Fig. 5 imIhs

HICHDOEEE, BLEEOH
DX S kEeE<, ERHRRITIE, Table 10 (REN Ty
s, Fdmkoe

HEKEZS

(Fig. 6 H8) 2%\,
8 Hh a1

s

A

s (%,

1955; Morl,

TLELL,

RizowTHTL Bk, Fig. 6
L HITNSERR T bS5,
NHEE LB BRI TEHOESWE AT LD,

AN BEHABC X -

Fieitd

1962a; Mori,

Table 10, SACHEESIZI7AEOEE 1lom b H ORKEHEE (5 A7) 19674 8 ]
Number of individuals per 1cm length of hranch (Average of 5 samples)
Direction i A Iy ] W k)
H{l'ﬂl) AN a South North East West Mean Total
Site and age of branch _ D | 1 P
) - | TR CH A1 Iz) — — —
It g 'Tree top - 3.06 .
Ist whorl g A by & 2.95
from the top N'm shoot 3.98 1. 50 ; 2.60 3.36 2.83
3 E _ﬁ{: & &
o & K New shoot 2.98 3.99 3.60 3.24 3,47 -
IInd whorl s .
(R
from the top |-year old 3. 16 3.89 2.98 2.00 3.12
- §5hﬂ;vﬂéhzit%5 2.78 2.72 3.06 2.90 2.83
m ;
TR
Ird whorl l-year old 1. 64 1.20 1.88 0.09 1.30 1.82
from the top e
2 o4 W
2.years old ( 0.36 0.21 1. 18 0 0. 42
N W |
New shoot L.21 0.80 0 0 0. 69
7 : 4 1 Eﬁ EE *i ﬁé
v & |-year old 2.32 .97 0.37 2.38 1.77 s
IVth whorl . a .
PRI S
from the top 2-years old 0.22 1.00 0. 67 2.00 0. 90
3 A A ko
3-years old)r 0 0 0 0 "

% Fig. 4 &

B# See Fig. 4.
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1962b). %728 AFWZ 545 Y444, 1EEEOEIRHFET S X 5L sEiNT, LHgdEgok
e 3%, 14EEEERRORIEC T > 7ofcp E Bbhic,

Lk, hbOFEUEEOARTIENITHEL ., LA UEESEEY, BSNE X5 Lib~Bia#L
TLES, ‘

FLEAEMATLFLLLTVLOL, LALVIONRALH, BHEERTEIEAT 4L LTHHAD
FEELZLDORFELNL, EXNOSOEFL LT Filmsidihi,

2. EWMTOSH

IOWENTOSH 225 L, BeEAREFAEER 1024 FUEOL O, HiTid 60% TKAD, kil
90% WiEL, TOHMBLBEAT, $ohB, YRR Lo T (B, 1963),

SRFEE LT, MILX230LBFCL b0 ELLNS, COSHEIEY —RvEEELT
ZBENDBH, b o LLUELDOWE 6 I OE 2 IHFREIFTH > T, TORMICES L, ThETAEN
TAERED SO X o TRTBLT 208 ENS, ZHEOBHE PP L AREMNIAEOF 2R
L,%o_ao@éwﬁtmmmA®AM~vo%9%&détbaubn,Eﬁﬁﬂu@iuwfug
Wit EE 2SR, Ei0 Z OO SIS EAEHMO EBRICR S Ty 5 X S cibh
%o

B2 R MR FROIME TR L, BHEEARIIT X 5 L Bbhi,

VI {8 5 % % B

L FHEEE

LRI B I 5 F P SRECOEKB LR A 5L Fig. 2 DEEITHS.

F U DN ABARR LT L DY) « IR EERE, T ORITING-LIREECOFTCTDRT — I
B 2 THLND,

COEMAWOMM LS &, WAL S H La~ThicstL, 7 A Eg~haiciEmohE il
W5, ZAuUdE s LT 2 A E OREDENC X 5 & Wbz, £hilo3 TEII BV 2535
%%, TR ARGETIO KA L 2 AT Y2 50T, ZORRO FHIC X 2B LE AL,

%@&,m&@hﬁmk%a5%UMd©mm&a:xo,¢&fwx%—vzuhﬁﬁ%®mw$?
5, 8HTFW~9 ALY SEEBZHRA L TWwL A, IV ROEEHREIC X 5 EERDIET & L0
W, SO IHFEEORMIL ERBBL T3 ISR,

Wi, ZhbOED D S HIZFHFHICH 5 L RORBRETR -7,

HEE UTEE Tom IAD b F= v sk RE2{LE 5 AFOH, 81, @ 1EJEL, (1)EE0
RE (20°C sEif), (2) MEDEHROLE, (3) MEROTILAT L& AT — VORTKIBL EiTovT#H
HFL7, NEERECT, BPEEOMEIEFT V7 — 22UV T, ZWOLFER DFEIZ X » TITR-1c, ZTOD
PBEORE 15~30%, 40~50% IV ictikiz# 7 AFCKkEARLS DTS L, ki LEHBEIZR
Dbi,w*%»ﬁ—luﬁ%b?kﬁb VORI D A X, QIEB)IRTFECHENARRES, Wi
Nzl s g, £ B@Xiﬁk%nﬂ DORAENS 2D, MEHOYZ VETH T,

HREAIXD LBV THS (Table 11),

(1) EEOFE (20°C i)



Table 11. ERMAHIC X L ERAREORKM, FETRE
Fecundity and mortality of the experimental population in the rearing room
marrn g | % M T R (%) | TR Rk HEIsma
Adult period eggs laid % b R(%) Mortality (%) | (%) (%) i #
IS Percentage o) (%) - #)|Adult (Rf%)
I 0 3 Pe r‘a Per 2 of hatching | - 5 Larva. & 4k | Un- emer- (Dis- Remarks
FE OO female | day Eg¢ | Nymph Adult | known| gence | persion
Experiment | |75~ & ft |(15~25)| (7~23)/(22~31) o | (77.3~96.2) :
2nd generation | 21.0 | 12.0 | 26.6 | % 88. 4 1.5 | 89 0 210 | S8.5 | 157
B AR & {H{&F 8 th % [(12~30) (7~12){(12~36) (91.7~100.0) " V.
Under natura] |3%d generation | 19.6 | 8.0 | 20.1 | “¥ 98.4 26 L9 0 16:0 | 79.6 | 262 |4 %ﬁ' @,EEE
diti o405 | K OB ' ~ ‘ ~ .
concition 1 42 Summer (20~30) (88.0~100.00\ 5.1 | 231 | 7.9 | 10.5 | 6L.4 | 82.0 |( ): gmEd
sesth type |(18~35)| (9~23) WEF' ol 116 - Range
genera-| A M) 230 16.7 Eﬁﬁél/‘;
tion VZl;xpteer 238, 4 0 -0 o 0 0 0 0
£ B 2 15~30 (1?3 22) (?o iz)(‘gl 22) 1.26 (40‘21 b D\ a3 | 171 o .| 66| 229 | 72 |20C 8
Experiment 2 .| 7 Gy 2 ' T : : - %j?’f—ﬁﬁ'ﬁ]
. 2, =
N . 14~33) (4~20)((19~34 79.0~94. | :
@ F #  [Summer| 40~s0 (33 (20)|(19238) 1y o5 | (790940 s | s6 | o | 153 | 9.8 | 183 Reared in
Under controlled | eggs | _ estcgzcx)tgrs
humidity AN - o at 20°
condition m«&o(ﬁLga @;30(%Q23 1.54 »@ng@za 5.3 | 3.7 0 14.3 | 76.6 | 22.8 |( ): #uH
%LV . /il Hmzkﬁiiﬂosa{tzsf (45.0~65,0) | (62.0~69.5) | (86.0~94.0) (93.0~‘95.o) 20°C SEif o
inter eggs atching rate of F ok — 24
winter eggs 55.0% 65.8% 90.0% 94.0% C ).: g

PR RS PR F TS :15 e

(MY g
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IR DA ERIENR L, FECESTCHINSZ S, B 15~30% OB RIOEEAET,
50% X< 75 %, i 40~50% LA L4l 5 LD BT IUE ECAaL, ik, FREOTRY (i
T Bk YR AHR TR, 2L D), BEALELEL T B,

(2) WAROEHOLE

HEZK DFGI 2 TEMATITR S Z VBT, WD »R AR L5 5 A22t, B S s, Shik,
BRI OTEL X R, BURORWIHH 2 572,

(3) (HAEKOENLT LA AT — TOETEH

HEHE DEIFITIIR ELBEIASHY, FHildk CRSIEK, ERIKORY EIET, SILROETFH
H7Zh, Chiddsd CHROMMOBE L% 2o i, Fixgik, EREOTWEPBETHY, HLITHERD
FECLDOLHE AN, KOTHATINHETA0T, AL HERDIETE, ERICHEWT
YK, BIKAOIET LR, T LTREROETHETH -7, KOBLINDOHBIIHEDEN, s
FUNLREORIGE, WEEONMMIC X 5BEAKLIELOL 200,

2. PBRER

—RiA K= BOMAEE A AT R LHERE LT, (VAREFT2ORE, OBE, @fH @
B, ®@HE, ®%, @)Kl BERELME Mtoft (LR S TFbhk 5. Znbicov THdo
EERE RO I COMERRE ELMAT, UFALE<THEL,

(1) "KREMH

© " E

AR R L EIMGCE B ETHECo T, T ezt sy ThHD (Tabled), 4L,
HBHLECF TR & 513, AREOBNSS Y, BUFCIKESHIE, Z D40 5 2k
bk S,

@ i I

ZAUZ DT LR SN TH 508 (Table 11), EiiH5 L SERIIAEEADT 50, SHLTET
LT T HEMBM,

@ ™

OB LL KHEOLEEE T 5, L2 L, BRAHEIREIR T 590 SHESEEL TS
T, BFACE o THINDLORENEDT, KIhBRENIEFNSOSE, THAKERSCIKEN  H -
b & T, FORERMKES B S LS RDTHOMBIES LTV 5,

%:7‘;5 L, AT S, COBMREAHAS VL EROT, BROEHIEILND
Pt OIS EORRIRE L Lty

@ &

HOBE L LT, BOIES L d 52d i, BAMILR, WREICX B0 {BE L0V 5 & 5 cElss
AR, TOHHOKRES)] L, PAOEREEXZAEL SFED 1525 -T2 55h0 5,

WHOHEERTL->2DHHELT REINDZLDIRLNEXITH D

® A E

HERE O EEHTARIRINZ LB X 45, COWRRMERYECHET E R \vo T, BKBEnLL

1
¥V



AR T 5 b F =y 2~ F=04kFE B — 19 —

® 5
ZMR, £9 1m ORMBFTICEPNICRAINORAY, KOFKP DD BLETEFTHIETA, Ak
15HE VB L% A 572 (Table 12),

Table 12. AT igIkiE
Number of winter eggs before and after the hibernation

T Sﬁl% | B
ample No. 5
e 1 ' 2 3 4 5 [ 7 8 g 10 Total
Date exammed\
196642 10 f 26 f | ‘ !
October 26, 1966 S0 18 20 37 33 58 28 43 21 24 ‘ 332

19674E 4 A 17 B | . ‘
April 17, 1967 s0 | 18 | 12 [ 37 ! 33 | s8 | 28 | 43 21 | 24 324

Number of decrease ]

2) ® i

AT L TR A AR T » Ty 02, SLIRO I 2hvE Tiiip- i ik o &
Y TH5,

L 7y boayE (Bd) 28, 20 ~Fuso8 16, 3. a2 .3= 18, 4 79%n¥r

w18, 5. F=8H (~®YUXF=F) 18, 6. r2H (v A7/=R) 6#,

ZD53H, BERAOKEVLOETVEYAY (Bh), 74 a5 ey, F=0HTh-7. TnbiZ
DTN FE~KETASAT ., K WRAKREDNOEFRTE, 7Yy rvay, 74nrey, X203
N AREVOT, (HERHRDIZEST S L0bRhE, L1L, EROETEDLSTERELT 52
i3, SHROBETHD,

(3) ZRFEAIT

NEZEIEVT, ESFREDOE N LRI —0F, &£ = EREEHROEMEZEX 25 L vbh,
ZFOEHITIVA WA RSB X T w5 (I, 1957),

FE=w  ~F = RO O b F ey TRAKYEIIL, *ORTETIRLTO8LL

P &R E OBIRAS AT Y5, GRERENIT E O L S RES L X A ERF T 510, &
BHETFIERE TR o fco MBS EARI 3 AL L7z,

AT Fig. 7 0 & x0T, O 3 FAEWAR (B 20~26em) @ I~ HRSTE T 5 N4
AHE (MR, 9 4~6cm) 5, TNFh, BHEEH1E LE2, FTH205508K%%E, —0FY
fiCcmLic,

FFe @ ARTOMEEKT Beld (N.P.K) #5272 028k ChHo, RIZ +N, —P 4%
{, =N &hinv@mErRLiz,

K, P25 2034 Q@ADL ESTRE (I, NSBHEE GRED) A hX <508, NORBREIEY
WD XD 57z, ' ‘

LAk, BREFES RSO RN S E 2 MR HEIVE,  Lin L, AHERMOIEHONmEEDH
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BOXEZEL, FEOABROHEA
EXFRT, X o THELEVLH:
5 XTw35 LBbhaFl RS
Twd, ZOMKDIE)) LFELELOMN
FR&EkoFEE A,

4)  Zoofh (4BHE)

Rk AEERBRBIOBELLT, 5
R DEEHATHF LD 5 R
¥, L xHLRTHARER&EbY
THEV, ERRBRROSEHET
W E RN X5 1B T R S T
"5,

. D SRR IV ThE, G & A4
TR R B R R TRRLBL O &l FES S
RS [0 W <o ey oxv, wm
Fig. 7 %l & (HAKCETH 2 OIS CEVONBHBEIN TV 5, FERK

The effect of different nutritional conditions of HITHEOYET 5 TFTORK T I%4E
Todo-fir seedlings on the mite population. BB AL,

————Cont&N,PK)
v -P .

o [
(=3 o
t

HRISDRCIS (S o~ REFE ) HREH RTLE
g

The mean rumber of individvals per one new shoot, (4~6¢M lengfh of twig).

VIII{%_‘ Z

BB VTE Fvy, L RXOMHBITASHBRELZS I TS Fvy / ~ L =0%ERE,
AiESE, B, 44, FBHEHERLETOVCHE L, WHESRZENTRERO LSV TH S,

(1) b F=v/&=35FCldbipE, 4, mE, ﬁm&%ﬁb,*éﬁAM5m,PmaE
Pinus |, Chamaecyparis |&, 7 FEloOhicHLbiv, 4R THL,

(2) b F=v 4 FEOWFEARTIE 1FRHICHERET 5%, HEURET 40~50% OEBhBEHLII,

(8) éﬁﬁm%»@%»%l%meﬁl=77»%2m¢»%2_/7»%3%me&%(Q)wb@
%, B 2 E-RIR (8) &5, SITIEIN, &80 (RIRAN) 355,

(4) HMAIID 5O SMLTER OELSWE, HLBMHEOWMTE 5 H10H 2 AR T 5, HIOMHE
fIC X D E’SHD, HEO LRI LI »TEHTS. BEE (6 A) OFH 18.2 B, REIE (8
A) ® 818, % (98) i1 143 HCH -7,

(5) %h RN (A2 BEIFILMET) 3, PRVEBEC LRI L DR TEMTS. B3
% (9A) OFH 17.0 B, HEIE (8F) ® 8.6 A, & (573) X 13.5 HTH o7,

(6) FtkoEINIMEE (50) ¥H 250, B (88) L5A, % (9A) 3.5 ATH -7, EXE
ORHARE, AEURECIALE HFFERC T, FHTERTH 19.2~22,4 H, 18.0~22.5 i, LB DF
HIRETLIE 0.92~1.18 {ADHITH -7, ' S

() FRER (%A b, #HRTHEVENRLZLNT, 21.2~24.4 AOHET, LTOFHL 22.6
ATholz, BI3fE 23 A, RESATRXIERIRARI 7,
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(8) EEImIA, AWML Tilebhsss, R X > THIRS 4L, FaHEEAE 8°C 2w 28°C
ETT, MERER 25°C fhETh B,

(9) MAINZSHDSEL~HEUL (B ATFATA) B HHBTH, WA UH T 5D 10°~20°C
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Biological Studies of the Common Conifer Spider Mite, Oligonychus ununguis JACOBI

(Acarina: Tetranychidae).
Yoneji AxiTat
Summary

The common conifer spider mite, Oligonychus ununguis JacoBl has been one of the most
serious pests of Todo fir (Abies sachalinensis) seedlings in the nurseries in Hokkaido, since
about 1955. Recently the infested areas have gradually increased in young Todo fir planta-
tions and this pest is now receiving considerable attention.

The host tree species recorded in Hokkaido are as follows:

Abies sachalinensis MASTERS, A. firma Sies. et Zucc., Picea jezoensis CArRr., P. glehnii
MASTERS, P. jezoensis var. hondoensis REHDER, Pinus thunbergii PArLaT., P. densiflora SIEB. et
Zucc. and Chamaecyparis obtusa SiB. et Zucc. in conifer, and Castanea crenata SIEB. et Zucc.,
Quercus dentata THUNB., Q. mongolica var. grosseserrata ReEnn. et WiLs. and Q. serrata THUNB.
in hard wood.

This paper deals with the biology and population studies of the mite based on rearing

experiments in the insectary and field investigations in the nurseries from 1963 to 1968.

Injuries

The mites insert their stylet-like mouth parts into the leaves and suck out the cell sap.
Their feeding punctures cause the needles to turn yellow in spots. In severe infestation the
foliage becomes yellow brown or dull brown and the needles fall. Both the immature and
the adult mites spin and web fine silk threads around the twigs or between needles.

The growth of Todo fir seedlings aged 4 years was observed to be reduced about 45 per
cent in height increment and 40~50 per cent in volume increment one year after the heavy

infestation.

Description of the stages

Morphology and size of each stage are described in Fig. 1 and Table 1. This species
overwinters in the egg stage. The winter eggs or diapause eggs are mostly bright red in
color, while the summer eggs are yellow or orange. The newly hatched larvae are pink,
but after feeding the color becomes needle-green and later turns to red brown. They have
three pairs of legs. The nymphs have four pairs of legs and show a color change similar
to the larvae.

The adults are light brown right after they molt, but later the color deepens to a dark
brown tinged with green and black. The female is larger than the male and has a bluntly
rounded abdomen. The male has a sharp pointed abdomen.

Life history and habits
There are six or more generations per year at Sapporo district. The first larvae of the
season emerge about May 10. However, hatching of the winter eggs is influenced by the

Received September 16, 1970.
(1) Hokkaido Brunch Station.
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weather conditions, especially the air temperature in early spring (Table 2).

From the following relation between the developmental velocity and the tembefature
were calculated the threshold of development (%) and the total effective temperature (K) of
winter eggs.

(15— £)17=(20—%)10
oo k=7.1°C, K=129 (day-degrees)

~ As will be mentioned later, the winter eggs require a period of chilling before the rising
temperature of spring causes resumption of their embryonic developmént (see Table 7). If
the winter eggs were held under field condition, they could be hatched from January by
heating at 15°C (Table 3).

Studies on the period of each stage and fecundity in each generation were carried out
in a well ventilated insectary. The results are summarized in Table 4.

The developmental speeds of each stage varied with the generation or the season, and
it was noted that they became shorter with rising of the temperature. For example, the
incubation periods ranged from 7 to 19 days, averaging 18.2 days in the 2nd generation of
June, and 8.1 days in the 5th generation of August. The larva-nymph periods were also
14.2 days in June and 8.6 days in August. However, the oviposition period and the longevity
of adult were not markedly different among the generation under insectary condition.

The mean number of eggs laid per day increased slightly as the season progressed and
consequently the average fecundity was higher in summer than that in spring. The highest
number of eggs laid in this study was 37.

A relation between the rearing temperature and the development period or the number
of eggs laid is shown in Table 6. With rising of the temperature, the developmental speed
and the number of eggs laid per day increase in nearly a straight line, but conversely the
oviposition period and the female survival decrease. The maximum number of eggs laid per
female is obtained at 25°C with an average of 43.

The winter eggs occurred usually in the latter part of August, and in this period three
types of females were observed; namely the females ovipositing only summer eggs, only
winter eggs, and both summer and winter eggs. No difference was found to exist among
their oviposition habit (Table 5). Occaéionally the winter eggs occurred from June when
the food trees were severely infested or weakened.

The main influential factor in diapause induction was the change in photoperiod which
was somewhat modified by different temperature. As shown in Fig. 3, the diapause eggs
were produced in photoperiods of 12~14 hours below 20°C. To break the dlapause, the
wmter eggs required about 100 days of cold storage (T able D.

Sex ratio

Two reproductive processes were observed in this species; the one is arrhenotoky and
the other is gamogenesis. Virgin females produced eggs all of which hatch into males.
Mated females produced offspring of both sexes. From the results of »croés experiments
(Table 8), females mated with male offspring of virgin females produced more females
(average sex ratio 61: 24.69) than those mated with male offspring of mated females did
(61: 23.03). The sex ratio of field collected samples varied with the season, but the
average ratio (&1 : ©3.54) was similar to that of the latter case mentioned above.
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Distribution of the mites in a tree

Sasonal changes of distribution of the mites in a Todo fir seedling aged 5 years were
investigated. In early spring the winter eggs were found mostly on l-year old branches or
twigs and partially on 2-years old ones. Although quite a few larvae started to move to the
expanding buds, most of the mites of the lst generation stayed on the same places where
the winter eggs hatched.

The larvae of the second generation moved to new shoots in the upper part of a tree
and then spread to the all new shoots. Thus the most mites lived in new shoots during the
summer generations.

In early fall, however, percentage of the mites inhabiting old branches increased and
became nearly 50 per cent in the fall generations (Table 9).

Dispersal

Dispersion of the spider mites is carried out by utilizing ¢‘ ballooning’’ threads as well
as by crawling on the ground. Teneral adult females dispersed more actively than old ones
and a remarkable dispersion was observed in the 2nd generation.

In a nursery of Todo fir seedling aged 5 years, percentage of trees infested was about
10% in spring but it increased to 60% in summer and 90% in fall.

Seasonal population change

Seasonal population change of the mites was investigated in the five potted Todo fir
trees in 1967 and the result is shown in Fig. 2. The number of individuals including all
stages began to increase in early July with initiation of the oviposition in the 2nd generation.
About the middle of July, however, the population increase stopped for a while mainly by
dispersion of the female adults.

The highest peak of the population was observed in August, but after then it started to
decrease rapidly, probably due to the following factors; (1) appearance of the winter eggs,
(2) decreasing of the air temperature, and (3) weakening of the leaves infested.

Mortality factors were not examined in detail but as may be seen in Table 11 the relative
humidity seemed to be one of the important factors because mortality of the mites was very
high under the low humidity condition.

As to the natural enemies, those that have been obtained are: 2 species of Coccinelidae,
1 species of Chrysopidae, Syrphidae, Staphylinidae and Acarina, and 6 species of Acraneida.

The effect of different nutritional conditions of Todo fir seedlings on the mite population
was investigated by the controlled experiment of water culture. As shown in Fig. 7, the
mite population attained to the highest level on host trees with N.P.K. nutrition but it was
kept down under low level on hosts without N nutrition.



