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Studies on Overwintering of Amblyseius longispinosus
(Evans) (Acarina : Phytoseiidae)

Kenichi Takauasal and Hans Mor:

(Institute of Applied Zoology, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

0 &I

BEERO—DL LTEE & =% (Tetranychi-
dae) OfffRic, TOWBURBTH BN 7Y £ =8
(Phytoseiidae) # FIf 3 5 R A D HEMR L 7 st
RTCWBW, 7y U7, L3y v, 50 il s
355U A7V &= Phytoseiulus persimilis ATHIAS-
HENRIOT {3 # =i 5T 28l 08 HEER 2
h, L OERBEAMEITRbhB L EL, S
RELTOFIBPEA TL R0, —F, BT 58 S
HMBRTWAHKEN 7Y £ =30 ohd, »r7h
7V &= Amblyseius longispinosus (EVANS) @ X 5
A F=ORME LTOFIMERERHIhT540%
BB, TOABFHAERTREIBROBREY DD
LT H B, Flaherty and Huffaker? 12 X - T
Ehick 5, BT Ry 2 0BikRiETy 7Y &
~HEFHET 56, TOBLEBOREPEANCE
BhdbDD—2ThdEELBbND, b, ~F=-
A 7Y X =EOBGHEEOECL, 27U EF=D
BEAEEOTFRIRNLT I LOTERVLDTHS S,

B 70 =FEE, KRR E B 2
% LEREINE IR, HIBE L EZhTn5138),
eBRY R eRTsr s 7Y F=0FErBK
T TOREMR SBBROZTL e L, KELHK
CXEREFERRIREHOAC L > TBELT2HOL
FEllo FRECR I FHH T Y X = OELERECET L
T, BAREE L, BAROKREROBEL M DK
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R BISE T 5 L BEADLhARBHOAR LBEEDCE
O TORRMFFERORE L LT,
EILEADECHR S, BRI T RIS
+trHEAYET S, $h, BAEONAECEL, FHE
BLD o T T R A E R B BT B /NG
HEHEL SRR S LTS,

BHEERFE

FEBFE Sty I T L =i, 1975426 Jidkiz
WASREEN GURH) wB435H T~V v Humulus
lupulus L. var. cordifolius (M1Q.) MAXIM. 5 REE
U, IR 252:1°C, JEFAHABIIA 15 Refs - W38 O Bl (LR
15L9D &), 8 50~65% R. H. i LicEiE
=[P4 C, MCMURTRY and SCRIVEN'® o kb
ABELILDTHD, ek, 77 ) £ =DfRETS X
UREBR & LR L 7o 7 3 ~ & = Tetranychus
urticae KOCH 1%, 7 # Y # 2% Trifolium pratense
L CHELCLDTHD, %+ OEBMBEI, 20WH
EERLT2ARE 20W 735 v b L2 A 2K B NI
U ERE, RO40W QEsiiely 2 R v iicdedii L
FERE T - .

TREADH 7Y £ =AM 10~15 8%, £=0Of
HaBh STedREBS BT 4 v ¥ a -~ THHE%
BAE =~y —)F 10emX7cem) Ficfl LB
&, 25°C, 15L 9D &M FcEIN S, 24 RBIET
e 1IR30k - FD or 7Y F=MERE v U
THRCEE v L) AR, T B0 (714
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SORAT =) BhE L CHUBEETCE -, B
DB U CBERRCBN Ui, BE AR
Tlhot, N7V EF=DEREAT — CORHNL, B
DEACR PR X - T2,

FESBRTHAR DS, AL 24 R A BA
LTKRER DT le o 7o RS T, E
OE(E LEEINC, HEAEA Lk Er b2 iR
5 ¥ CHEREE L L, ERERSKHET (6°C, 9L
15 D) coORMGHEOETFIM A A ERIL, KREYHE
¥R AR E VI ARERIT & LT SET
B, 5HAEICTIREARENSE T CEELHRE L, |
oA bR 2T 5 b BIEII R B IR b R
(105 AM) W5ET Lic, BEIMGoHAL, KB FE I
T A 25°C, 1I5L 9D & Tl &, EIRAPB L
B2 6 2BEOENRAERLEETIHEC L -1
BB 5Erbenicon 7 = 0EIED
BB fodic, 197748 H 6 H, 8/ 15H, 88 25 H,
9A6H, 98168, 9K 26 HD 6@ hitiEE
KEBACAETBE IS A~F VIR rFFH 7Y L=
OFEMAERIREL, G vicg st Ah, 25°C, 151
9D &M TwBEXEINYEAT 5 E TORBEH~ .

LB OFAR, ALEEAFEN ORBRES N T,
1976412 A 4 A & 197742 12 § 19 B © 2 BT/ » 7o
EERESRNOERCER R IR A 4 Tazus
cuspidata SIEB. et ZUCC. Kb EB X 5w H4T%
AINF IO FHAT D)L =DREER LB Z &2
b, TOAFAF Y vORAMEEHLET, 1 F4RL
DOIEL W HHLESOT) h ik A, HE15m) &
FEHE & Ule, T8, BT, U,
o, fEEEE TR X R ORE T, ERAEN Y
0cm Pt hIR b, HEBIIRE 5cm ¥ TORE
BEDTE = —ABE AN TEREZCHFSF -1 o
B, 1977413, FEORAARRELEE L HERoAY

FE L, O¥TEEE LTI, PUTMANS® 228 L,
WRRGEMET COEBREL L/ Vv VBRIV &
=R SBEL, BOREERIEITNTA T A FERR
LT, EHARAYD o THBEMBREL T o7,

& 7

1. REHAOERE - H&ELE&EINFILAR

AT Y E =R LRI B ¥ COREY
O BIRE L ARGHEY, ERRoORICRET
PECOWTER L, —FAHEBOR ST
25°C, 15 LI DEE KB Tic I\ 7, Table 1-1 oy
<, &bEINMAES - ik, FEME 20°C,
15L9DF, 25°C,9L 15D T3 Licd o C, #IFR
O HEZ 20 A Th otz FHEHE 25°C, 151
ID T¢I Licdh BB 0 F5EIz 23 B T,
il 2 BB ARRIMET BRI R & o B, D%
RHE B BTk o (P>0.05), REM R
15°C, 1I5L9D T, 20°C, 9L15D F4 o Licdh Dit
BEORRTHI O EHEL, ThETh 37 R, 410 T, 38
R UM %R L, kit 343 (20°C, 1I5L9D; 25°C, 9L
15D; 25°C, 15L9D) X hE< i n, Table 1-2 oin
R EDZEIHFFHICEE TH - (P00, —F,
B 15°C, 9L 15D T2 Uizt o2 IpaitE o
EHER T8 AT, £ABPRIRID, KRHK26H
Bico o & EINRBIMA LIclGRD - o bknb, B
DR R E M ORE L AROWF OFEL 5B
EDRHLNLTHB, LL, 25°C ClXHEILE IR #
AT ETAER LR TESY, —F, 20°C kX
V' 15°C B\ T, AEAEINNN AR+ 2EHR
ELTEN T BHEER R B D, 2E D, TV F=0D
REMC 515 ARGEESEE S sHB -7 s &
CRLDTEDOEREEDLTEELONS, LT, *
DRELMAT T, EiRL D MEEL, F7, EHXY

Table 1-1. Percentage of females developed under different
conditions ovipositing under 25C°, 15L 9D

Treatment . Days after mating pré)v\%pgsfi-
Temp. Photoperiod 1 2 3 4 5 6 7 8 9 10 11 12 13 2 ‘“ﬁhg;god
1. 25°C 15L 9D 17 0 77 94 100 23
2. 25°C 9L 15D 9 11 89 100 20
3. 20°C 15 9D 9 0 100 20
4 20°C 9L 15D 14 0 0 36 72 8 100 41
5. 15°C 15L 9D 16 0 0 50 81 100 37
6. 15°C 9L 15D 21 O 5 14 19 24 38 52 81 86 95 100 7.8
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Table 1-2. #-test of preoviposition period

in Table 1-1

Treatment 1 2 3 4 5 6

Kk
ok
*X
Hk

£33

T~

(=B BN I

**  gignificant at the level of 0.01.

LEHPEIIAE TR T I OR/FRAL TV 5,
2. REHOEE HREHLERY

FEMORE & 85 5 IE EIBEE» S 2H0)
CRETREECOWTHNR L5, 15°C - 20°C « 25°C
DEBPERBFTEARC IAEBIRDL o1z
(Fig. 1), Lo L, BENTRZ KON TEMILHA T
AEFEA LS, FEEMEY 15°C, 9L1I5D T3 L
etk o BT (16.1 Bi) 3, 25°C, 15L 9D T £ U8 25°C,
9L 15D FCHRE LicBhoEI (hZh 30.9 §§,
27.8 98) & ol B (P<0.05) Baxbhic,

40—

1 ¥

20 —

| '

10—

1

Number of eggs per female

T T T T L T

2% 25 20 22 B 15 {°e¢C)
15:9 9:15 15:9 9:15 159 9:15 (L:D)
Treatments of developmental stages

Fig. 1. Effects of different treatments of develop-
mental stages on the number of eggs per fe-
male (for 14 days) under 25°C, 15L 9D. The
vertical bar shows the 95% fiducial interval of
the average.

3. REHOERE  HEEHLERTTOERER
EBEMORE & A ELABEBEALEOERE B LG T
(5°C, 9L 15 D) ToLFFI BT THELR~IRER Y,
Fig. 2 @wWir Uiz, IRES GO i% 25°C, 1I5L9IDTF
T L= v iR 15°C, 9L 15D T S Lic S —
Z) &, FInb=voiEcl15°C, 9LISD FT3 o

100—emitpd - -~ Q
4\ -
- “ A\. \‘
‘\‘ \‘\. L
O A
2 50 ! ®. \
\ e
ki g ! \
> 1
H }\ LAY
H 4 \ b,
\,
2 A\\ \ \&}‘
o
\\A A\A—A—A—A\A Y
O-ﬁ-ﬁ|.---|fu1.“‘
25 50 75

Time (days)

Fig. 2. Effects of different treatments of develop-
mental stages on the survival of females under
low temperature (5°C). )

--0-- (1) Egg-Larva: 25°C, 15L 9D Nymph:

15°C, 9L 16D

—eo— (2) Egg-Larva-Nymph: 15°C, 9L 15D

)

—a— (3) Egg-Larva-Nymph: 25°C, 15L 9D

--a~--—(4) Egg-Larva: 15°C, 9L 15D Nymph:
25°C, 15L 9D

L7 -7 2) g i » TEREMN T ok 53

BLENTE, 240 50% BEETHETZORALE
0, BRI E L@ AT &icic > Tnb 75 B
BThot. ZOHE, WHORTR. IInt = vl
¥C15°C, OL1SD F¢3 2 Licd Do haE L, Bk
Wit Ths 10 H Bici3E vk BT 5 ow e, §B
LhE® 25°C, 1I5L9D F ¢ & L= v 7l 15°C,

GLI5D T3 Licd DT, FECEGIED THE
ENTORBAMHE220HE THoto LD 2B T
13, MR RT ARCRELEDOER AL R DD, &
fRE L TIIER CER CREAEE 1, kg, Ird
=7l % ©25°C, I5LID T+ Lz Ar—-7(3)
DT, MDHOLERE, Inb=vy#¥ T
15°C, 9LI5D T2 Licd o &, @SHE CHEAEZR
L, ®1KD 88% MMERLT52%, 20 HB oK X7
P& sh, ¥, 30 HECARETARI D, 0
B CRRTREN D T7% g L, 0BT
LkD 96% MFET LA, 55 H B ¥ ohfF Lkt
Hbhte, IESkE 15°C, 9L1ISD T L, =V
Z#% 25°C, I5LID FC3+Z Lisi—7 (4) Tit,

TGO RIZE LLEL, 0ABRILMAFD
67% ML, 25 A B TXTOBEEPIELT L,

DLEO#ERE?D, REMHCEWUER I EAES Sh
B ED, BT LLSC Ly ERESRR LT,

REDEFELYEDLPRELF - T B EEL NS, ¥
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o, REMOFTH, Hie= v R EERAY 5T
B EAEET, NELhEPIHERERAEY LTh
EFHRYERT 2R ELL i - 12,
4. ERSENDOEWMEIL
Eroferd THACRE LIcr 77 7Y & =if
B 23 25°C, 15 LD KT o IiaB AT % ¥ O
BELRLAHL, Fig 3R LIcE B Y TH B, FFRER
X b EDIBLG E TRET % iz 3 oo iA S D -
72, 8 4 6 HOBRE T3, 50% Ll ko{f@E 2 B
B Lo, 8815H 88250 98 6HD
REACL, 3 QWIEI L MEG N HE Ligs, B
B LARE IR = w2 R B tpsgin L, £ 50% BB %Z B
BTHECRHMIO~LZEXELL, ChiXL, 98
16 H -9 J] 26 BOK} piTi, 3 W II%thd 5@ 4
e, —EORHORRO®IT, %4 EIMAEHE
ha, 98 26 HOBEXER T, FRMEEOFEIY
7705 2 LT HEMSEN TH~25% Abhic, =
OB OWTIE, 1) KM, 2) T CIcikiRA -
T le DRI T LT EIR 2 T e b o W
e, 3) TRTCOMEERE LM, BELOhBM, A
FROHHE T, ToWFRXHETER, T,
EINFMAE CeOREE LA, EILBETs
2~3ABIE CIZEAEME E BT, TOH, HERIE
BEHBRTHICONTHENESL DA, JEEIRAMK 1~2
HTEMNT 2 - LagE S hiz,

100— -

Oviposition

%

T T | T T T T |
0 10 20 22~
Time (days)

Fig. 3. Percentages of females collected from the
field ovipositing under 25°C, 15L 9D.

Collection date

Aug. 6 Sept. 6
— == Aug. 15 — - — Sept. 16
----- Aug. 25 —--~-~-Sept. 26

5 BM&BM

BB ITETRE LR, 1976 403 4 Bk, 19774
W OEED Yy FHh 7Y F =g AER B Ui, 1976
13, I or Y v OBERMTEORARHEY O
X, AF1OBECHE LLRBRO~a2nbEhEh
VEEHFEIh, Biod F1 OBRTEOHEER R
v s 2 AGERE SR, —T, 1977 O
FETE, 1 F4A ORLTEORIER NS 7 HEk, IRIEH
DY W BRAEOBEREREH»S 2 @Ak B,

= -

v FH AT Y F = OEIRIRNE, REHOM 5T
ZRELARCEOTAERh, SEI VERT, ¥k
ERXvEHTEREE KAEAND S (Fig 1-1),
Hoy and FLAHERTY?® %, Metaseiulus occidentalis
(NESBITT) I 5\~ C, EH M5 H 4 (19°C, 8L 16 D)
PREHT SR ERT ARSI ESR LA LT ER &
o ThbBE ERIEHL T3, SEIDOERTIL, 25°C
ZHTTRRATIER CHENNIRCZXALH
e o oDt L, 20°C & 15°C TILEROBEWZ X »
TEMSHHB cERZbR, COZ 13, HE—FE
OB L hiEWEr, HRIEMNNPMcEEYELS
BRIV EEZRLTV3, AROT &%,
SAPOZHNIKOVAZ20) 3 Amblyseius similis KOCH T
MLTCWB, ¥, BEMELLBR2ORT, ERDR
Bzt v k&L e T, EINIEIIERESTS.

RER ORI EIRCYEY 5, REMELRS
CoNTEWNE DI ksEm» &b hi, Hoy
and FLAHERTY® 3, {KIEZ#& %70 M. occidentalis
DOz, KIRICAS I HEL b B S i EIRR e
WERNTB, L, SEIO/KRLLI, BRI E
IR B IETHBRED bR e,

KEULETRIEVNBEBECE R Tl wiRE (0°C~
10°C) w R HAMIHT 2 2 HEDH, RIRD & >EERBEITAY
WO 1oL 3h5Y, EETLW i, ¥ rah
7Y £ = OREBRSIT1341°C ThH B, SED5°C s
VB R AR ORI > THIRERL, FEOR
HHERREIC 5 3 RE L BR&EC X b, kAEME
DR 2 AREICECOE LB ERRLTW5,
FLTC, B v 7 icER - BEHETT 52 EANE
Thoko 2L, SEOEBRTE, RIBRIAEHFLL
BT BHBRIFETELTEY, Lkt o4 1
BoEX¥ZEETRE, CoBECAFEHBEOEEN
HoThBARAZKE T COBKZIRETHL LEDIS,
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Z DEBRSEMAT CORBMOHISES L CBES T 5
& BREET CUHEEIRL T EDOTR—ROBEHI
DL, MAROENBRE Y HE L TED5C, 9L
15D &5 LAY TH - Telcdd, HBH WL, R
B O A OERE A 44 (15°C, 9L 15D) <%, A
DSER LB O3 TH - e led P BN T
Wi, SHBIDI S RARDPVWTERERR ALET
BH5,
ErLRerid T, BArsBohicr a7 04
= OEIEIL, FERTC L vHL LR RALR
o (Fig. 3) BB NICEBRERNS, ¥ A7V X

= DEIMENIREBHRORE - BREM LBELHEGRY
HoT\ b, 2T, HHEBHOBGEED L5 k&
BLHEDD &L TRE LILLYMALDE, r+rr 7
Y & = QREEHM S REORY 25F LT, fER
T 14 HEIOZIE & BROFEEERD THL (Table 2),
8 A 15 A LIGSESIRD 20°C Mtk &7 b, »oHEMR
14 BRI & e BB S, A CKRIET LTV 5BH
EIMI T Ichial, Wi A ikIRHEAHEL Ligs, 98
16 H LG PHRERA 20°C 2T E b, 20H K 136
MlIoEL B L, ZOHAEPKABHEL O Z &M
% (Fig. 3),

Table 2. Air temperature and daylength in Sapporo (1977)
Collection date Aug. 6 Aug. 15 Aug. 25 Sept. 6 Sept. 16 Sept. 26
Avg. temp.* 245°C 20.9°C 20.2°C 20.4°C 18.6°C 15.2°C
Avg. daylength* 14.62 hr. 14.27 hr. 13.87 hr. 13.33 hr. 12.85 hr. 12.37 hr.

* g period of 14 days before each collection date.

VEDERND, 5FrH 7Y £ REHOER -
ARSI X b RO RIS AL U, AR
BDIKIR (reproductive diapause) 23 = % & R
EMDELBLEEBLDAD, L, bl x)
, Sozs < FCLRGC )T HEE - AROHE
CDONWTHAR T2, b bhs k5
ST BEE BROBECOWTIIERTERV, Kk
HMETHEH 7 F =20l 5Tk, FOEIRETEL
THERERCTHB Z ENELLRLDT, SHEY
Mz 5UERBD EBPR5,

SAPOZHNIKOVAZ) 13, B IREE efisfod 3
~E =2 PMRKIRECH B0y, JERRE DD k- T,
Amblyseius similis O KEFEHEHBR w ZoL3 57
EErE~XT5, Larl, SEOFEETE, 9ADY
A THRERD F 3 ~F =T XCEBEGHTH D,
FFHBTVE=EF D~ F = ORIRERE R
HOEBRTRARALN, Lrd, rryh 7Y £=0Fk
PERICKRIRICA D Z &5, AT\ CIEREDE
BEOH LR AR DEELBRD,

rFHHAT YK = OB oW, SEOHA
b, Ho4BEH T OEIEB LRI - TofiZE D
PFRADRATHDEIDEELZ RS, #TF~F Y TIX
BT 528, ThUNCAESRER L X oMLy
e BT aoh, HruvEclE- T THER
o THIARE L2 DO LTIV, A 7Y F=2D
i, AT EASE DL 5L 0MRMB R TV B8,

FFHTY =L, BEHOESIRS R
e o1,

SEIDHFHEI S B X o, HIRTEI Adhac
K= X0y 77 A 7Y £ =YK A b, Fhost
WIHEEE L E T T 279, Kl LTORENEbR
TLES, FHE, #H-FEO QEBAXREFI» 7V
= EERMr FH ATV F =R L~ F =D
EMRBRERIC ST, ¥4 7 ) X = 31 EH
~F=HECE LCEER S S BERECXE
Vs, FKCEET ) ORERT, FU B TY =T
B EAETRBREL R REETR X 2BIERD
KT ETETOHMMMANOBRBIRE 52%) L HbL
PELT D, ZDX5lcF VA7) F=0X>
AR A R el VBRI T 5 X O e, PRARMERIK &
FERIRME K Dt 2 BB AR o KEFIR, X v
BARAED L L EFREIC TS EB L BRS,

1 E3

FFHHT) X220, FOMEAELRETS
MEO—BE LT, REMOBRE - BESEMEH, i
OFEIINRE, EIM, Rt RETEEYERIC
W, w2, B st B EIRE OEEIRAY L LA
BRI,

HRILUTOBY TH B,

1 REHORE - BR&M X - T, BB
EOHRBR, 25°C - 20°C - 15°C LR EAVEL b1
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ohtT, ¥fz, 1BLID X b 9L1I5D kT, EI
MRS RSRBEHAER L. LirL, 25°C TikH
B X B IR OB T LSRR o T,

2. FEHOBRESM X T, EITECALS
N, BRMORENRTH B2 CEIUIRAT%
fHIE 23 - oo

3. FHEHORE - BREMHE LT, RELEOE
BT (6°C) ToOEFRTENE Uk, BBEWOF TS,
= v 7HICBREELY S5 2 EEET, ey
HHEHERERAEY LT AR ER T 298
23S Rieh 5T,

4. FEC BT A CERE LR R i 1, 25°C,
15L 9D &M TH Lichk, HERIT X v EDIBHS
TRES 3 AR RS RS i, $R4EE koD 50% 23
EEBEAT A E CORAHUL, 8 H 6 HOMF T3y 2
ACTH-TDstl, 9526 H 0k A Citfy12AT
Bl

5. BMABTOREIC ST, B0t BB 0%
R RAFHEY OFZE - BHEO ~ = TN TE
IR,

51 B X &
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is available from Dr. C. B. HUFFAKER, Uni-
versity of California, Division of Biological
Control, Albany, Calif. 94706.)

Summary

The laboratory studies on the mechanism of
overwintering of phytoseiid mite, Amblyseius longi-
spinosus EVANS and field survey concerning the
hibernation site of this species were carried out
during 1976-1977 in Sapporo, Hokkaido.

This paper presents the following results.

1. The preoviposition periods in females that
developed from egg to deutonymphal stage under
low temperature and short photoperiod (15°C, 9L
15D and 20°C, 9L 15D) were longer than those
of females under low temperature and long photo-
period (15°C, 15L 9D and 20°C, 15L 9D). On the
other hand, under high temperature conditions
(25°C), the short photoperiod during developmental
periods had no effects on the preoviposition peri-
ods of females. Therefore it was thought that
the preoviposition periods in females were depend-
ent on both photoperiod and temperature condi-
tions during development.

2. The total fecundity in females which devel-
oped under low temperature conditions (15°C) was

lower than those under high temperature (25°C),
regardless of photoperiod conditions.

3. Under fairly low temperature (5°C), the fe-
males which were exposed in nymphal stages to
short photoperiod and low temperature (15°C) sur-
vived for a longer period than those under high
temperature and long photoperiod (25°C, 15L 9 D).
Survival period of females under the same condi-
tions mentioned above was not prolonged when
only egg and larva stages were treated.

4. For individuals which were collected from
the field (in Sapporo) at certain intervals during
August 6th to September 26th, the time when
females first laid their eggs was measured under
high temperature and long photoperiod conditions
(25°C, 15L 9D). There were considerable differ-
ences in the time when the first oviposition was
observed, e.g. the periods from the time when
the females were collected to when 50 percent of
them began to oviposit were ca. 2 days (collected
at August 6th) and ca. 26 days (at September 26th).

5. It was shown that most of the individuals
of this species hibernated in the litter on the
ground near the habitat in the summer season,
and only two individuals were found in the pierced
cocoon and in the withered stem of grasses.



