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The Seasonal Fluctuations of Four Species of Phytoseiid
Mites in Sapporo, Hokkaido (Acarina: Phytoseiidae)

Nobuo KisHi and Hans Morr:

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

#

HRW%OS» 7 ) £ =5 (Phytoseiidae) &4 5 4tk
& = ADOBARIZ >\ T, PARROTT 52 3 “Seius pomi”
M7 v & =F0 Eriophyes pyri (PGST.) iR+ 5Z
EEBUCEBLTVWS, WVIEREIY»H 7Y £=
iz~ # =JOKBE LTER IS X i 1223,
M 1950 BB LIRS D & 0 OB L B
L, £ D77y F=rplsh, EREH, RN
BHNIENOEY LR TH T L= g =8
AR RIETRE LT R onwTEwH S h Tw
5 10,15,18)0

AAEDOS 7Y F =KIHAEE Tk EHARAD 2L b
Typhlodromus [§ 14 #& (3 #), Phytoseius & 95 (4 ),

il

Amblyscius |7 34 % (15 8), Okiseius B1E (I L), &

HABSSEATEINTWD (I y =Pt B ED
B, LL, BATEY 7Y £ =HoFieiit 52X
B L ToBER SR LHUI TROBEL H il
Fiowr,

=5 —aHF Y F= Amblyseius deleoni MUMA
et DENMARK* |3 HADOEKEMTH vF U&=
Tetranychus kanzawai KISHIDA O K & LTHRE
Shie?, #F N L2 LBRRO,AEOEIC
ROTHAEN A= (T LTk —ah 7Y F=F,
—ww 7 vy sy &= Typhlodromus vulgaris

EHARA % &¥5) ik 3 & v~ & = Panonychus citri
(MCGREGOR) 0 #HE T 043P, i
HEE L =BHOS FTIp v F=nidicl, BHHED
FEOBRE 5% FEETAOHBE RS B L En
b, =T —THF V) E=22IH v F=DEREED
{ECEEA S F ORI M M2 2RI BAHLRBE EE L
oo BICHHBEMAPAFE LRI A v g =k
=T —TH T Y L= HRALLRRBCR T, AfEc
L% F = ORI EED TEHV Z AR SR,
KAT=tF—ah 7Y L= 3 hMoriE2>E I
BoTh I v X =0EYRBiRc B ERE B LB 2
B2, TANAKA & KASHIO? (3iRE4L&MHET ¢
O 2EERBMAPARBERALT, =25 -=h TV &
=L IDvAF2DlELR L5 -L1:I0RLT
WALl A, RBUIA~F =S4T X v B EM
Lice LML, BEILIA 7Y K2 g4 n Bl
LEHBAZ LFoRB T, 3HAUREY VY =3
WAL, BRAEHR Lictad, ~F =12 7Y & =)
A G X o bESEINL TV,

I ATV F = Amblyseius longispinosus (EVANS)
BAFAZFCHMLTWB, LT & =0fEPRic
EALT, "F=fBEORECI2Z &b R T
%%, AREACHER R BEYS GLRT) o7 »
YAV HFE L
Koo #HIcH A LA ERBEIRTHEW,

I~ = Tetranychus urticae

*OBAE, AL A TR

k3

5 — a7y &= Amblyseius largoensis MUMA L& Xhiz, Lol

, BREOVWHDLIF —=THT Y&

=13 EHARA® 2 X b A deleoni DREENTHD Z L5 - 1o,
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W REEBEBCRIIE=— AT RARDT I 2
IV BT, rFF AT A2FERIRT I~ =
TR AR L, iz i g fiflT
o T ERRRIMCH B2 LT, £ORBREESCHE
W Lictor 770 K =OKIROHET & 5 BB L
Too RE-EHR® I X5 &, LBl (M iE=35%
) BRATHNADY vIEZERKB TR rr a7 F=4
F s S Y &£ = Amblyseius orientalis EHARA 3

BEEODHB N VI AT =L F InF=Dan==D
FIt B Sh, ~F =0kl = v 7 RIFATHALT
Wil L, S EERORY v T & = Panony-
chus ulmi (KOCH) p3¥ihZead: o iz 2R LI vy,

w7z wh 7Y F= T wvulgaris B 1T TAKI-
ZAWA & TORI® [3RIEGE # 4 &kt v & —EBRHK
(FRELH) © T~BELE AT RO AFITRNT, AF/
& = Oligonychus hondoensis (EHARA) DKM & LT,
HRMRERIE, WAk =28 sl F4L£EH
1T B0, DI BbAF ) ~ &= & OB
Rt e v F=Blo—fE Agistemus sp. OB R
L% HEENEDLREN, 7Y TH TV £ =0
FE3 5% HREEVRDLRich o, UL LRENH
AF ) AF 2T UCRRETER L o TED I B
BBREEZRICL TR EE 2 T2, Uis U - DD i1
FLESE RS (BT NOEFIMC G 25 & B
YTEOFEHPNEELRHE LT, BEKT, ME, T
A, EDRATLTESRL LD v T K = Off
BRELILTHBETA 27V A= (535~ ~AH 7)Y
&= Amblyseius rademacheri DOSSE) {3~& = &3
HEBNEIF—FL, LadFERIELTECDT,
BRBECDH VY7~ & = OREMEIED TNE
WekEz T,

BACHAL L, MARXKF Y 27V &= Phyto-
seiulus persimilis ATHIAS-HENRIOT % HADEAHER
FRCHE LT & = FAR EEHER T 5 ERH A CfT
T TwaH59, Bt Ci kTl e/ NEBE T4 =
OFECETDS L Cun 517,

EELILEFEON 7Y F =~ A =FHOKEE L
THATAMEDOE —F L L, el BRBECE
WEERTHABON TV F=, rFAn TV E=, T
FIINNATY K=, 7R T)E=, IOy T
b 7Y H = Phytoseius nipponicus EHARAT) &\
T, Ak, BLBRT, FHONRS I OWER, S
LN, B IOHRE LHAEONLEA YA
L,

RSO 1966 £ 4 ArH 196841 F FCie, &L
THIERI N O BRBECTC, #7) F=JHo4
DV Tl - RRERR TH D, BRBELRT 2 » 7
Y F=FoEBC BT 5 LV, EELOMBIR
DTk A F Y A TFr -7 CHANTD &, # 3 &D PUT-
MANY) QBTN H BT ThHBMNG, LIRORERKX
VBRI W0 ERH RS H TLAWREAETHE# L
bR TwienWbEr 5, & owlz CHRETARLUT
B%,

AURABLEED, EHORELC DT IR
RW{LRR= 1 (7 =50, iR, P
Hit (), FHRAEL B, SWEAHEL (77
T A H) CELBLE LETS,

bl &

B 7Y X =R OWTCREAB I OERNTOE
BRSC X - TH~bRi, 770 F=EOBLEHD
Pz, CHANTD OFHi# UC, BET oty
TEDD B IHI, FICH 1.5 cm OIFCE\ B # % 15
189ecm O =—-AT —7THELIALBLE YR
DATFCEHE L, REOBELIBITLE L LR BHERHD
U B s X OIS, 2RI, R iR o RET,
BB AHCRBROINE, WHPMORLEX b8 T
T, B ERE T % 0em RIMCY hIED
LRI IR - CRIRBEREE TR~ e,

EFNETOTIEIL S 7Y £ = O X b IEE,
FEMYE R LW 5O TUT IR 5, EARER
TAREDN 7Y X = FMCAD ZES M AR LD T
B 4 Jr D SE 1 50 FEMLETH » 7239, S th
Fhofimr Bt L, £#BCiT 2 5 =05 mkEy
FARB DI L S OFERTI,

ATV 196745355 9 Rrert it
HBEKFEBRAD T~y Humulus lupulus L.
var. cordifolius (MI1Q.) MAXIM. TH~NLhtc, 75
7Y RBREBLEROMEH BRI, EX
170m, BE27m DA F4 Tazus cuspidata SIEB. et
Zucc. DERIZH 0 m ici iz Db ¥ 5Tk, TH
134 —F v+ — V275 A Dactylis glomerata L. 3’ 8 5
TETHote, F=BOEMBNE RSB LD, FEIZ/
FACHBLESTHWD AT AF Y TEEHETISS L
Lkt ToO 3B TiTiobh, £BH5 30305 90
FHL 50 m @bk DEEMH S i,

ZUY9RNTUE= 196THES A 10 Biend T
AR ALE OB RAKBIB VO FE T 5 DR EMAC B -
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Jov =< 797 Morus bombycis KOIDZ. 24 (A & B)
DEE S hic, BEAREIE S 2m OB R4 - & - O
Sy BL Y 203D, FHE0ELLZHM
Lz,

STFTvANLNTYUY = HIRBHELIZ 8T,
1966 i1z 6 Ansb 11§ ¥ ¢, 19674t 4 B » 56
10 § % ¢, BEAKBRVOR T IHRKOTAE 2 &7
LTC\e= V4 5 7% Urtica platyphylla WEDD. X
DEREIhic, M D Mh 5 b DI TEDE & Rt
W, B TO3ER, KErL 0%, 5
120 A MM L1,

TTRATVY=Z EROIFT Ty~ AhT) F=
ERUBRT - BERRC= V1 5 7 X W S hi,

SRR L CHERRE 1BE & Lics, RECHE
WEOEAERLIEZ L3 H%, FEIRREDFLF
BR1IE BFH 3B 0 0 ¥ CofliThhi, RE
ERHEREB T Ltice = — L Bic Ah, EREcES
B> T~ Ciffich BT R S hic, #=0
BURBLLRHE, BUthlE, = v 7, dE, IR Pl SRR
BOFTHAOII, BLFF<ov~AHh 7Y F=nfp
LTI TV EDFREGREP N2 DT st D
T, BEHDE T Ty~ DT ) L =Dl LT
L, EERCOWTIL, SHEYTEBZ & 203
T, ZolEHBEHED, thi 77 =x—x—CllFE
Lz,

ATV A7V X =F Phytoseiidae—#
FHH 7Y &=, ~ &=k Tetranychidae—+ 1 .~ &' =,
~EY # =8 Anystidae—Anystis sp., 2~ & =}
Tydeidae—Tydeus sp., 7t v & =%} Stigmaeidae
—Agistemus sp., -~ 7 7% Syrphidae ©%hh, 7=
BrRohic, ¥ #a7 ) £=t 77 7EOShEI
FInK =%, Anystis sp. (3 F I ~K=2brrahnT
Y & =%, Agistemus sp. it Tydeus sp. % FhnFhil
RLCVE0MPFEENLD, 22 TRy FTH T
= L DBREF I L =OHEBEROBER 57,

Y=/ T H7VE=f—7vvr7) &=,
VATV A=, =R v, xaFF I
~ & = Eotetranychus suginamensis (YOKOYAMA), 7
InZ=, ~2Y & =F—Anystis sp., 2~Y ¥ =Fl—
Tydeus sp., 7't o & =F—Agistemus sp., .~+7 7
Froghk, 794 7w vt Chrysopidae—Chrysopa sp.
OEWBRLRK, 7Y hTYE=, ryavns)
=BIC Anystis sp. 123 H B =k, ~F+7 THD
HRIAFF I~ F=DRRFEBEOL D %, Agistemus

sp. 1t Tydeus sp. ZFhFhEREL T, b7 aw
HTY X =R T VAT Y B2 SATEGE B
TP aTeDT, TS TR7YIHT Y X =L ZD8
BEIH T2 TDETE -,

ZSAZIH T DTV EF=2R—FFwo~h
TVE=, v h TN H =, ~F2B—Tetranychus
sp., 7 wsi— & = Bryobia praetiosa KOCH, /~%€ Y
& =ft—Anystis sp.,, 2V & =B—Tydeus sp., 7
v v & =Bl—Agistemus sp., ~F 7 TR OGR, 7 h
rFa gl Crysopa sp. DY, 7 v+ (fak&H), 77
5 & v f+ Aphididae—Microlophium sp., Myzus dycei
CARVER, 7 =R bhic, 9F <o ~AA 7Y &=
LHr T ATV & =% Tetranychus sp. %, Anystis sp.
L 23T 7T AVE, Agistemus sp. i3 Tydeus sp.
LR EFRBRL R, 22 TREDI D, 357y
NAHTY X =, T NhTY F=t Tetranychus sp.
D3RR,

Bohie T - & — OFEFHIEE F-BE CfT s iz,

HREIUVER

A. B

i) #rHHT7V4=

FFHANT VR =~ 2R T D LRI
HHRTVB9, bAETL S I g =211
ko~ &= Tetranychus viennensis ZACHERS D, 7
YT AR =B O AP EIR TS, KL=
Nz, I vnFabblBRL, Z7ri-nF=
IbdFring=, 1hvaF=kERL, REMHT
B RR GEIR L, ARSI Lo & 23
FEBHCHL P IR TV 50, —J, SEOBLK T
T INF=2DRFEFHO L 0EFEEIC S e, A
BIEERLE<HAL, 9k, =v 7, B&holRcdic
{7enh, 2FEMXHE L, Bk, &/
H—RCRE O R PR EANLEECS AR
L, 7 InF=OFELTCHLERETH I ~F =%l
L, BEILTCW5DHE I i,

ii) Z2Uyoh7usy=—

TYGATYVEZII A AR 20, RF ) Ag =B
DOWEFREZN T 5, STROHENLL LT </ 9T
A VAT =2FHHRLTOBDNRRE R, A/,
SVTZTRIA VAL =DOLEFTHOL0RHBELL,
BHRABTCRF I~ F=20MEHRA LI, v=27 v
BRI BT 2 AF 5 3 A~ F 2 2R T H1ENEAR
HThH5B,
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iii) 3FTuAILATVI=

PHECEIAREN T § ~F =R TSI LOFHES
N 3342, SEIOFRE Tii= /14 5 7% T Tetra-
nychus sp. OF « ShEEi L TWBOnRLRI,
FEle A =DM, =VA T I YVOFERBE Paccinia
caricis REBENT BT, A4 ~v=vyy, £74
e EOTEREAEOHK - = v 7 - RHEHERL T
. BRE, TEROBAK XY, EETEBELTIALOD
iRz, bl (B EEROHy) » HiwE AL
Rz5,

iv) Z7pPHATUS=

FI ATV K2R OV Y I T A vka)
& = Tarsonemus pallidus BANKS OHiER#HLE X h
T 58, L EOFACLL Tetranychus sp. DII%HH
RLTVBEC EPBES T, BR XOTER O
2YoF (N 1GNP
B. &£ H

i) FFEHHATUY=

E L, B, KAy ofiliic RbhioT, K
AR LT 2060 %, ReFErRbhicvy< 7

Table 1. Numbers of Typhlodromus vulgaris and other mites collected
from twigs and limbs of mulberry trees in Sapporo, Hokkaido,

in 1967 and 1968

Hiber- Nu_mber of

Typhlodromus Amblyseius

Eotetranychus — Tydeus Diameter Age

Date ;z:gion total ffil?hples vulgaris ()  orientalis (9) suginamensis (%) sp. of twigs (Years)
samples mites alive dead alive dead (mm)
31-X-'67 Artificial 8 1 40 0 1 0 8 290 10.6 3
28-1-'68 Artificial 62 20 6 6 4 0 1 0 9.0 3
42 0 9 0 1 0 10.5 3
0 4 0 0 0 0 5.0 2
1 0 0 0 0 0 10.0 3
0 1 0 0 0 0 55 2
1 0 0 0 0 0 7.0 2
1 0 0 0 0 0 11.0 4
1 0 0 0 0 1 9.0 3
3 2 0 0 0 0 7.0 2
1 0 0 0 0 0 5.0 2
0 3 1 0 0 0 9.0 3
0 2 0 0 0 0 10.0 3
0 2 0 0 6 0 11.0 4
0 34 0 0 0 0 14.0 5
0 3 0 0 0 0 85 3
0 16 0 0 0 0 19.0 6-7
0 8 0 0 8 0 10.0 3-4
8 0 0 0 0 3 14.0 4
1 0 1 0 0 0 16.0 4-5
Artificial 21 2 0 0 0 0 50 2
Crevice 15 2 11 0 0 0 0 2 6.0 2
1 0 0 0 0 0 75 2
Canker 5 3 11 1 0 0 0 0 14.0 5-6
0 0 0 5 0 5.0 3
11 0 0 0 0 0 6.0 3
Bud scale 1 1 0 2 0 0 — o
Cocoon 1 1 11 0 0 0 — —
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v, 7w v 2% F¥ Rhamnus japonica MAXIM., =
=9 § 2 Sambucus sieboldiana BLUME, ex GRAEBN.
var. miquelii (NAKAI) HARA TH~NLR1. TO#
B, chLOROEISI LEHRLERTCE fah -1,
FRBHRCIIAFEY T RS AT, ERBESICRWT
DHELRIC Enb, REOBRLIHENOEY 4L
TiicbhTwb EEZON 5, ik, Frof
FEOBEL CRIERBO AR M & AT D 2~ 4
=HAMSR RO RIS &5, RETOMBELH B\ 15
BREZLhD.

i) ZY9hTusy=

P CHZE LMk osy, BROBHTE AL
h, ATBEEHMIs WL EH RS, KL
EvEoh T En, AFF AL, a~)LoF
Tydeus sp. RSNz, » 7V F=FOMOETH L
BLTWBR, 7Y 770 &= O EETE TG
T, BEEAEASREL LW LIRS, Y=o 70
HIIEZE 3 mm OGS EEDO L D55 28 mm DK
BEcii~bhis, 5mmpb 19 mm o 2~7 454 ¢
ML HEL i (Table 1), 7ok ATEEASFIC R VT
BIECEENE D 5oy, ZhirT — 7 ORET AT
LT, $HBIHREOEL DD,

i) SFTuAlATUS=

ARIE - i BAREY, KREYORGTCRbhN
1ohs, B = VA 5 7%, A+ A & F ) Polygonum
sachalinense FR. SCHMIDT, = V' 7 4 3 Cirsium kam-
tschaticum LEDEB. /e X OE R COLEA LR, L
phE TR RoBETcRb e s, BEnoARED
FFANTY F = LR R OEDE THEA LT
LELIBRS,
TITVRTUY=

RAMY COMLIRED ST, LrbRE Bikc
T/AS Y TRLRSZ E05, AL MERLOEY
HBRETHE LTS EEZEZLRD,
C. REERUGSICRER

i) FFHATYS=

H Ty v COEHERG 8 A LA EE v~
7Rt LB ch -7 (Fig. 1), 6 A LA, BURHER
BB L, ZhlE, 8ALWE CEREME MM
BmMn RS hic, Lol 8 B, Alucid
Ut HEpdhtt, =v 7, i, IBCEECEI L
P9 A Ens Bohfe{inote, BAMETL 9 AdE
WERRS s, rofEteguidegcdionr -7,
RN CREE e b, 2B UT, B H

iv)

Number ot individuals

i icus on 120 leaves
1004 P. nipvon

10

1000+

100+

104

1000+

1004

100

Apr. May

July

Fig. 1. Seasonal variation in the number of mites,
Phytoseius nipponicus EHARA (top), Amblyseius
rademacheri DOSSE (upper middle), Typhlodro-
mus vulgaris EHARA (lower middle), and Am-
blyseius longispinosus (EVANS) (bottom). Ex-
pressed as log (n+1), where ‘n’ is the total
number of individuals found on the respective
number of leaves.

egg; —--— larva; —-— nymph; — ——

adult of male; adult of female

RBHEREVD, FFR6ALE-hHLsAFAUEXRE
Motz FTARRIBO BN AI~AT LK ED -
7o BLAAHED HER DA & 1A OB BRI 1T
N TB L ERRTTCHA S5, CHANTY (IH 7Y
# 2RI T O LB h i TR+ 5 - E &3
HLTWEY, BEARECARRENEE T 2 &2
b, AL CCIAEOZ EBELXLRD, THOM
DML, FEOWIEIR Dl bnz L2381 Db
h, TRk 8 B EAEcoMmEmc L v b ek
Do NTAFTVUTREATHIALT TR
[Tt otehy, 7 I~F=20FRE L RS h 3oy,
W4 Vigna sesquipedalis L. T e RBEHMOLD
BRBRz, REOWT LI R & ks %25,
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FRUB B AMOES - EIMIHAEL, »oRET iy 7YeohTYy=
EHE A E o CHERYAER Y, AR ARBLED Y=Y TOFEHBHBEE R, FEELE—-7RSR
(Fig. 2), Do EMBNLRBCHML, Ebbne vty
BoOWRIEERCH - 1o (Fig. 1),
%
100]

“
2
o
1
3
o
2
ot 2]
® s @
4 +
= Eal
o 2]
o
1 «
(5] o
Py .
o
=
C
June July Aug. Sep.
fRferesss
;gf d egs larva nymph
adult of wmale adult of female
Solid line ; the aumbters of all stages of A, longispinosus
Rig. 2. The change of age distribution of Amblyseius longispinosus
g=4
population on hop leaves, in Sapporo, in 1967.
%
100
oy
@
| o
-
o
- Lo
o 2
0
3 50R ]
5 het
H | ]
£
2 e
S
Z
o
c T T I
May

nymph

larva

adult of male adult of female

Solid line ; the numbers of all stages of T. vulgalis

Fig. 3. The change of age distribution of Typhlodromus vulgaris
population on mulberry leaves, in Sapporo, in 1967.
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%
I00

5017

Percentage

of mites per leaf

No.

adult of male

adult of female

Solid line ; the numbers of all stages of A. rademacheri

Fig. 4.

The change of age distribution of Amblyseius rademacheri

population on nettle leaves, in Sapporo, in 1967.

B TR © &AM RO BRI R E e
VPO FERIPENZ ETHB (Fig. 3. ZOFEREL
TRRPYTREC L WBEIGTF s Tw5 00, REZ
ORI IVNE b0 2 0o0E 2 bh b, BE
HEDOHRALMEERBE L TRKE VDI, TOFGHENL
LEEBARL TV 5, R, MEAT—JwBEL Ly
FHHTY F=LAEOZ ENRELZOND,

iti) SFTuALATUS =

= VA5 7y TORHIERE, FEIOEKE CLL
BH% < B hich, BrmEcillosashs 1LE-c
» iz (Fig. 1), TR nREohicon, Ay
W kb —EEERMA T A Z 1 SR T, BARN
RAEWPERS T 5B EIEZELLhRLDIE 5T,

B R BTl £ R R (R DL AR & s o
Foo TRCEENNEAMIN 4 A TES 9 Adh@E T LR
blhoTwbdz s, HiedbAntolErkE o
Th% (Fig. 1), HARE, BELAT - o0 Tizfbo
h7 Y E = LB D D,

iv) ¥7bhTUS=

=4 5 7 COEHNHERE, BEEREYRET
T, (1o ¥ ) LiclUBI%R & e » 7 (Fig. 1),

Wik« = v - BAEORITE, fhofE S FERE, M
w38 UCRBHEO RN K &, B, BpikcEg
T“%oto

en? [ x
L XXX =X
100w
o L
N L x X
o L Lower x/
.
Fi F uigale X7
A 50: Upper
— T
200} vaper
800f
400f
diddle
2 o}
5 soop
4t
2 400
|
&
& ok
.
o Y
2 4000k
o
8000}
4000}
Middle
ok
4000k
o
T T I T T I T T ' T T I T
May June July Aug. Sep.
Fig. 5. The size (area in cm?) of sampled hop

leaves (top), (0—0) upper leaf, (X—X) middle
leaf, (® — @) lower leaf. Interleaf distribution
of Amblyseius longispinosus (EVANS) (middle),
and Tetranychus urticae KOCH (bottom) on
hop in Sapporo, Hokkaido in 1967.
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RAENER T ABTREZELTR LI, BBBICE. o
Th, FMEEUTREORRIRECEVIIEM [ of i T
G otent, BONRIMEC TR ERRR Y, Fra 5 of T =55
ATV A=, FFTo~AHhT Y = TrRHRIM T 100f
BN, ORI B b, ThbOBEr A EH or
D E LRBOEFER OB X5 b 0TIV L% T aco
xbh, o4 oA
ZRBRoOEBOEATEOWTESLIed »T, L | A
L, MM X 0 4R L TR R BRI R - A, 20 ©. mipenteus
S LCH LRI 6 A ERTh oty 3 S
D. EMAH, ERAGSLORAE HBEHRK R =
i) yFHARTYS= g
ERIC BT B AL L L 0 b - FEOEC S
72 (P<001) (Fig. 5), Lo LEAGKD C—7izbf@E 2
TEcxInrabh, FETREr o, —HF I~ %
=hfE TS Bb R (P<00L) LB - TRTEE  w
WAEL e ole, LELEETREDOY — 255 .
200/

TRIvER O, WEHTRERBTEY— 7T hs

/0——0

x
MO/j// T~
Outer !/x_—-—x—x/

P
5 100k
(]
b Middle x—x-—%X—X""
3 Inner @-9——0—®
L T T T T T T T T T T T 1
200’» .
100
1) —--
200
o 100
et
&)
2 o
“ toof Inner
2 ok e L e ﬂ|lﬂHIMMMMMMHIMWIMUMMWWWWWW
A
% 2000k 3V ¢ Vv T T T 1 T T 71
5 B. citri on upper surface of leaf

1000 V2 on under surface of leaf

Middle

June

July Oct.

Fig. 6. The size (area in c¢m?) of sampled mul-
berry leaves (top), (O—O) outer leaf, (X—X)
middle leaf, (® —®) inner leaf: Interleaf dis-
tribution of Typhlodromus vulgaris EHARA
(middle), and Panonychus citri (MCGREGOR)
(bottom) on mulberry in Sapporo, Hokkaido
in 1967,

Apr. June July Aug.

Pig. 7. The size {area in cm?) of sampled nettle

Fi,

leaves (top), (O0—0O) upper leaf, (X—X) middle
leaf, (@ — @) lower leaf: Interleaf distribution
of Amblyseius rademacheri DOSSE (middle),
and Tetranychus sp. (bottom) on nettle in Sap-
poro, Hokkaido in 1967.

g. 8. Distribution of the eggs of Amblyseius
longispinosus (EVANS) (X) and Tetranychus
urticae KOCH (O) on under surface of hop
leaves.
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Upper surface
Under surface

Fig. 9. Distribution of the eggs of Typhlodromus
vulgaris EHARA (X) and Panonychus citri
(MCGREGOR) (O) on mulberry leaves.

RIAvAF=0BFBHLEEORIERR Lic, ZOHE
TR LTI, HRETHH 7Y UHIT Y X2t N,
BHRETHD I v =BV ottd, 7

Fig. 10. Distribution of the eggs (X) of Ambly-
seius rademacheri Dosse on under surfaces
of nettle leaves with (A) and without (B) the
eggs (O) of Tetranychus sp.
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Fig. 11. Air temperature (°C) and precipitation
(mm) during the period of investigation. Ex-
pressed as the mean of a period of ten days
(above): Seaonal variation in the number of
mites (all stages inclusive), Amblyseius longi-
spinosus (EVANS), and Tetranychus urticae
KOCH on hop leaves (below) in Sapporo, Hok-
kaido in 1967.
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Fig. 12. Seasonal variation in the number of

mites (all stages inclusive), Typhlodromus vul-
garis EHARA, Panonychus citri (MCGREGOR)
and Eotetranychus suginamensis (YOKOYAMA)
on mulberry B (above) and on mulberry A
(below) in Sapporo, Hokkaido in 1967.
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Fig. 13. Air temperature (°C) and precipitation
(mm) during the period of investigation. Ex-
pressed as the mean of a period of ten days
(above): Seasonal variation in the number of
mites (all stages inclusive), Amblyseius rade-
macheri DOSSE, Phytoseius nipponicus EHARA

and Tetranychus sp. on nettle leaves (below)
in Sapporo, Hokkaido in 1966.
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Fig. 14. Air temperature (°C} and precipitation
(mm) during the period of investigation. Ex-
pressed as the mean of a period of ten days
(above): Seasonal variation in the number of
mites (all stages inclusive), Amblyseius rade-
macheri DOSSE, Phytoseius nipponicus EHARA,
and Tetranychus sp. on nettle leaves (below)
in Sapporo, Hokkaido in 1967.
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Summary

The seasonal fluctuations of four species of phy-
toseiid mites, Amblyseius longispinosus (EVANS),
A. rademacheri DOSSE, Typhlodromus wulgaris
EHARA, and Phytoseius nipponicus EHARA, were
mainly investigated in Sapporo, Hokkaido.

The results are as follows:

1) It was observed on each plant that A. longi-
spinosus fed on Tetranychus urticae, T. vulgaris
on Panonychus citri and A. rademacheri fed on
fungi, Paccinia caricis Rebent and pollen besides
phytophagous mites.

2) Only T. vulgaris was found on tree in winter,
though all of these species were investigated on
the hibernation sites.

3) The seasonal fluctuation types of these spe-
cies were different among the species. Each pop-
ulation of A. longispinosus and A. rademacheri
generated the curve having a peak in midsummer
and in early summer respectively, on the other
hand that of 7. vulgaris generated the curve in-
creasing to autumn without a distinct peak. That
of P. nipponicus always was a small through the
season.

4) The densities of A. longispinosus and A.
rademacheri were low in the leaves of upper layer,
and high in the leaves of middle and lower layer
in each host plant.

5) On the prey-predator relationships, A. longi-
spinosus depended on T. urticae. But it was in-
distinct in 7. vulgaris related to P. citri. On the
other hand, A. rademacheri apparently depended
on fungi and pollen rather than Tetranychus sp.



