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Abstract An experimental study on the integrated pest management (IPM) was made in
citrus groves during seven years (1970-1977), following the data of four years by a
preliminary study (Nakao, Nohara and Ono, 1972, 1974). As shown in Table 1, the method
was as follows: (1) the insecticide selected against scale insects was low toxic to the natural
enemies and sprayed in alternate lines of trees; (2) against mites and aphids, any pesticide
was not used but the water under 14 atmospheric pressure was sprayed; (3) pruning was
made in order to lighten the condition of citrus grove, because the scale insects like dark
habitat. The result is summarized below.

The control was effective as expected against arrowhead scale (Unaspis yanonensis
KuwaNA), the most serious pest, as shown by the data in No. 2 grove (under IPM) during
seven years. It is also so in No. 2 grove against citrus red mite (Panonychus citri
MCcGREGOR), another serious pest, whose number was less than the threshold giving rise to
damage to production.

The number of species in predacious insects is almost the same between No. 1 grove
(customarily sprayed) and No. 2 grove (under IPM) but the number of individuals was
larger in No. 2 grove where the power of natural enemies was apparently stronger.

In No. 3 grove (under IMP), no spraying was made during several years before the start
of our study when both of the pest and predacious natural enemies were high in population,
but the number of pests became small constantly three years after the start of IPM. The
number of predacious natural enemies became smaller too but was larger than in No. 2
grove, suggesting that the effect of control becomes more constant when IPM will continue
for a long time.

Between No. 3 grove and the windbreak hedge consisting of a row of trees whose Japanese
name is Isunoki (Distylium racemosum SIEB. et Zucc.) (which surround No. 3 grove), the
fauna of the predacious natural enemies is not different but common. This shows clearly
that the above Isunoki trees are important for shelter and source of the natural enemies.

Key words: IPM; citrus pests; Unaspis yanonensis; Panonychus citri.
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FLIRREROBERESBRRAIOHA L, EREEHEOEMNESEHE - T, BESH
Tb, BomBENSDEIEE, REVEEL /L. LbL, TOROBEHEANRIKRSE
FIDOFERE FHEDHEAE, ERBRIC > W TOREESEMEAERL L. Tok> 1k
BoITE S5 % D A2$TE4 5 5% E LT SMITH & REYNOLDS (1966) |3 AHIERET v X
7 & (IPM) Z4RIEL, FEdPBroREBRNEL s, AV F VT, IPMIZOVLTO
HESBILbh, ZTOEREO—EIE CAVALLORO & DIMARTINO (1986) iICE &H 5N T
W3, BHERTLA vF Y RUEBOIPM Iz WT, f0EE (1985) « KT (1986) « H#E
(198 FEDwmLUTW5E, LhL, BERTOZDOREDESRIELELTED, HEDE
NPELDHENEE LD - T, ERLIKIEREVEIRTH 3.

EFEEDO—AFEL, FHEFOEZED—D, NFHHOEEEKEEHT 5 DeEBacH
(1947) « GroB (1951) 2%, Nova Scotia @ 1) » TETO R BTN 4 2 BEE A O f &
DIFFLH S HFE LFT L OBIBRAESRAEZ D A5 & L7 PICKETT ef al. (1946-1953) ICHI &
n, #rvFvERFROBRE LT, v+ Y E—oDEERE S > TWARKEED
DB R L, 1955 L 0 —HOWREB 8 -7, (thE, 1962a—c, 1964a, b,
1974) 71 v % v FERH ORI, EOER « KEHSAZRAICELTBIEHN
ETHEEVIEZHIIESL bDTH S, THAOEEFES, » v+ v ERFRICE
IRk EER L, T EFENRABEMICRIATRETH L L OEZ 5, 1961
FELRMFEAB - T& 2 (FHEFE, 1970).

ENSDIRERD Ficiz - T, 1966 FLIREFFILEL T, 47 vEEFROKRENE
Wy 25 AETD D DO—EOWRR AL > TEl, I HhVyOFEEHRD—D I H v
/N ¥ = Panonychus citri MCGREGOR [Z 2\ T3, |4 =& @b I LK T k%
TXLHA[REMED & % T & % NAKAO, NOHARA & ONO (1972) TH&E L1z, £712, &5—>
DODEZENY /) 2 A H S5 LY Unaspis yanonensis KuwaNa 2K ETEHA4 55 Ly :
ot LT, MRIEGRIC & 2(K5 - ZHRRRAOFH S BBRENEYTHO, Th 1
CIETKERZHRET 28T, 7 VEOKRENEREED, BEVEELSLHTIE |
EATH O BB A #ER 4 5 T &%, Nakao, NOHARA & ONO (1974), NAKAO & NOHARA |
(1975) WKL LA, &2AT, INSDWFERIETNTH Y 34~ Citrus natsudaidai
HAYATA TH IS > TE oL, HRPWEPRTh 7o, BARDOA v & v T bIL S
NFEFEBDEZDIEY v a9 3 H Y Citrus unshu MARC. THEDT, D3I H VTl
ChkaERIICs o icBRIMFER L, 2oBRSROBE 2B -7, 10, 0
EREEFEOBIERMOEOAZTOHRICEZAZHEZII>WTONELE I - /2.
FNOSDFERICOVT I TICHI%GT 3.

A ZB LTl » T, B MEMFE N RELBHROBELHIgE %~
It i, BREBRFE/KE HLEHRICWE, HXETEHICHL0ERREELD
WExs507l, kAol BEE BrRicEFEcaCaihzEve, 3 Koy
L, CTRHEHLLYEHOEARKT 5.
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Fig. 1. Map showing the distribution of experimental trees in two Satsuma mandarin groves
from April 1970 to March 1977. No. I: Traditionally controlled grove. No. 2: IPM-1 grove.
Balck line: Windbreak hedge. Crossed line: Cut-over belt of windbreak hedge at 1972.
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(IPM-1 D &, IWOEFKTIEICH > TR L, Fig. 1 O X 9124 30 KR D 23 H4 18
HMETH 5. No.3E (APM-2 &) 13, Fig. 2 &5 i iOEFKFAHITEEICH - T,
KITOARD 30 FAE@EEMNETH 5. SEOHERIBSE DT LK 204AT, 7
NENKD LS BERETH -7z, 3EEBEOUMICH Y, FFIHER - 2 ¥k tic
A VEMSEEL TV A, BhEER, No. 1-2 B R ¥ Cryptomeria japonica D. DoN T,

No. 3 [&Z 4 R / + Distylium racemosum SIEB. T& 5. No. 1-2 B OB IZHZEEEE X
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Fig. 2. Map showing the distribution of experimental trees in No. 3 (IPM-2) Satsuma mandarin
grove from April 1970 to March 1973.
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FOREIEN H - 7288, 1972 FF kIR s N, MmEILICIHS {78 - 7. No. 2 BEHFFEH
thE T No. 1 BEE L CIBTBRA B - TH D, No. 3 EZLMIIRIHTH 555, W
RS £ CHYEIEE R TH - .

AFFICB I 2RANEREE Y 27 4103, FEMICE 278 - 72 Nakao, NOHARA &
ONoO (1972, 1974), NaKAO & NOHARA (1975) D#ER M 5 Table 1 D & S WFtE s e, &
BIEEFROBEIC L DERE 2 S V—TIINT, vy =i RESN L WRIESE
frEducst LTid, FES L HRALERRIC, 14 JEOHIIKESEEHT 5.
DO¥KE, BIRREO /) AVEFT LIy 7 &2 1B BWIIRETER L RBOEODES
BERETHD, HRERBEANEEL LBV, BREHREEICL > TERESH, BIFE 11
Thotz, —H¥Y /) ZHAHTLVCRESNLEREAITFOAA A5 L VEHEITL
T, ZOMRHRELE i 3EOMMIBIAED, Y/ 2247420 1-2{tHD 69
H i< DAEP #| (Amiphos) &\ 2 (K& « #FMHERRAEHE A L. Jhico0T, R
(1970) TH / 2 A A H T &kt LTI RBRN R E {, RKEEICT L TEEDDIE
W EAEIONTWS, Bfich - T, Kicxd 285 cxb20D0mdL, B
BHEFT A TR A 72, DEBACH & LANDI (1961), BFE (1970) icff W @EFIEfHR % L7z, £
DOt BEERS b E Uk & - 72, Fig. 1-2 @ No. 2-3 EOBEER O EH%E A #, Hi
ABHE LT, RECHAGAEBIE 1. $#->T 1972 4D No. 2-3 [E D DAEP O 2 [alk
HTHE, A-BOZRIZZNFN I EIOBAGA S Il &0 s, i, BREAHFOER
2%t LT3, NAKAO, NOHARA & ONO (1974) TRHEMED SN lc kDT, BEIIELT
hy - BIEA B W, BEAEL LEEAE X Lic, BAKRUFRH « BEH 0§
FEl$, Table2 DX SHTH A

FAriz, No. 1B (EFTRFRED & No. 2 B (IPM-1E) <, 1970F 4 A5 5 1977 &
3AETO 7HER. No. 3E (IPM2E) T3, 197054 A5 5 197343 B TO 3 54
IIht-TBIEbN:, COBRTORAENE, - -DIE, EEDEET, T OREMN 1973
FicfigsnicnTd s, Eh e KOFEEHEA L, HF 106 (1-3-4-5-6-7-8-9-10-
11 7)), EHONIKE 20 KOFERTE -7z,

Table 1. An integrated pest management (IPM) in citrus grove.

Method of Physical and chemical control methods
Condition of habitat change Number of
Pests citrus grove in light Control MOd? of spraying
condition measure spraying per year
Citrus red mite .
Aphids Light Pressed water Whole spray 2-3 times/
) . (14 atm.) one tree
Citrus leafminer
Arrowhea'd scale Low toxic & ‘
Cottony citrus scale . . . 1.5 times/
. Dark Pruning of tree selective Strip spray
Cottonycushion scale one tree

) ) insecticide
Citrus whitefly
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Erh QT L, KR 1 A0 30 ED leaf-sampling IC K > TH I MW -7z, 30 %
i3, BIEOHEFEMILSHAR LD SET D, NELD 10 EEZERIGEAL, FHELLE
EEQIZIFET, AT EIEY cBRE, Y 2485 Ly 3B ds, s
Lm M2 gAY, MRk, 3 h v U ¥ A A A5 &Y Pulvinaria aurantii COCKERELL (3 1+
2-3 Whshd, MR O IE FEAR R AT

KO, A « FEMILICHHRMIC X 3 beating BRIk~ 7, THbL, 42
em OESENMERBE T YA KO TS 10[Ek &, A REHRELK. 1
ADOFEERT, 4 4 FTD beating %3 T 75 - 72, No. 3 EOBFEIE T, £EIC 40 7 BTl
HED beating %8 Z 75 » 7. FEMKBOGEZ, KEAMWKREED b KH{H X TRERN
Lz, 4, =i« KEOFE « &1L, FA - F8 - fth BR) (1989) Ik » 7,

R ORR LM, FEICENTOERTBRNNE, 1970 FHEBKENS {,
MIZEBLSED -7, 1971 FHREBKENRDEL, RBEID -1 IINEDOEIPOE
2 TRIKESE <, Buddiicb i, REERERTH > 7. 93 FEHFE, SEITPIT T
SENEL, BroZETRKEDLEL, KEEETH -7 1974 FERFICBKEDS
¢, B eFEE « EFTH o7, 1975 ERBKEDE L, B KIMER - ZWNTH -
-, 1976 FEE 1358 « /DR, MIZFICE - KR, KRKUEDED - 7o, 1977 FFHF 3K
BN -1

i ES

ERREORH

FEL-FEIERONT, I AVIINANT LV BERIUEERETH D, FEICT
BUMEFELVWEEZONDLDT, BRHIBA LRI Ldh ot I A v T =, ¥/ 27
456D 2HEIIARD I A v ERDET key pests EHENZ DT, TOERZR
L, IPM OFRBZHEABRET L TWw . BB, I VyEHDSH, TablelIT/RLACL DI,
FIEEIAEEEREREL, BEIHREEFRERRL TV,

Y RHA A5 Ly OB OMEKEEL Fig. 3 0L ThH B, FBEELHSK
x0T, K& LTI 600 EDLEFHAMHERTRLTH S, BiITHke LTV
No. 1 Bl T3, BIERISEHZ O 1970 6 BicldveEh-1bD0, TDRKIIHmD TEREH
BT, BRSENEL LN TWS, IPM @ No. 2-3 BT, No. 1 HIHEHEET,
B2 [AIFAEDRBEAS X b 5, 1LY OFEICET EZAKICE RV, No. 3 H
D 1971 O HER MR OBEEE DD E VA, 600 XL ) OAFRBEOTHEE L L TEE
HELCHN, TAUTOVTIE, RBEDOEIATHLIATHR.

No. 2 El& No. 3 EAL~3 &, 3FEMTH 245, 2FNIC No. 3 BEOEELEV. <
Nz, AOHRAHEREREISCRILTH 25, BEoEVIC X 2EREEOHEELS,
HERIARTOMBEOEEOE ML 2 b0 EEbhn 5. No. 2 BEIdHFHEEE T No. 1 H
ERIL <, EEOEITHRETH - 7255, No. 3 BRI ARIALAS & 24 B0 R R B
TH-12DT, ¥/ ZAAHT Ly OEEIMEFEHFAONLELDICbES & No. 2
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Bl HAE D - fo. X HICREE, No. 2B No. 1RIERF U 23 FETHENH S VR
BTk - 7okt L, No. 3 Bl 30 A TR bAMEL, AR - TRVEETS -
}o. O No 3EOBEERY/ X hAH 5Ly OIFCEBRETH 3.

T h v Y = OFBEEROBEEKMELEL Fig. 4 X5 ThH S, 2EKICAT, No. i
EL D No. 2-3 BOMEHHSE W, FHiC 1970 FFKEL D 1971 EEIE T, AR
V. Ff, REOKRE oI 19THERD 5 192 ERICAT TR, No. 23 BlICHICA S
IHRAEHH SN, RO, 1973 FEICHED IcH ) No. 1 RIS P PREURLESA LN
F-75, No 2 B CUHARBRENE A>T ENEESN S, 1973 L%, EXOWET
No. 3 BlidfkiganocHa bk Lz, £0%3 No. 1 E& No. 2 ETH, -+ No.
2 EOBESEOEIL S N, BEASERENLSTHE, ThiL, 19741976
FOBEEFEOBICESIKEREG Lo, HEE2ETFT0WEEA6N5,

HEMXEELZOEEDOEE

No. 1 & No. 2 EOHEMEREAE I Table 3 D& 5T, BEEABTHMAE L COR
BE TR L Td 5D, BHIZIETEIBRO No. 1 E® 49 Bk L, IPM D No. 2 {4 53 7
LIFIEFECTH B0, BEEKTIE No. 1 EOD 442 1<% L, No.2EF 617 & IPMEDH
ME,

BEBEOZVDOR, ¥/ F 0405 LY OMBMERE, ¥ 770X 7 VY
Stethorus japonicus H. KAMIYA « /N L ¥ £ A 7 ¥ b U Pseudoscymnus hareja (WEISE) ¢ 2 7
Ok X5 v b Seymnus posticalis SICARD * F 4 0 <)V ¥/~ 77 ¥ Leucocraspedum
pallidum CAMERON &, 4 v/NF =OfBEMREL, F+/ %t X497 Eumicromus
numerosus (NAVAS) * ¥ 770 b ATV T« d70LATY Y F 02T Y
NEHTVTHL, TS No. 1 EL D No. 2 BOAWBEREMSE - fo. FRcEER
BHRBOF TV 7ot A5 Y b ok, No. 1 BT~ No. 2 EOMEEED 3 BI£20 -
OMEHINS, 1272, FroAREeA RS oY No. 2 ELD No. 1 BEOBEKEAZ
-7,

Gl IPM ETd % No. 2-3 B O No. 3 BEIF5EIEO K#HH 1E, Table4 1R Lo, FEEL
FRRDIEEAEEGET VY, EEETIE No. 2 Btk No. 3 EDAMNIEFICEH -
o, BRCY S AN ABSLVDRMTHAF Ty /70 A Ty by e NI EAT VD
veasuobAFy by e 05y b Telsimia nigra (WEISE) * E X T hF YT b T
Chilocorus kuwanae SILVESTRI 75 No. 3 BEICE» » 72, Ihid, Fig. 3 DL 51T No. 3[ET
Y RAAHT LY OFEEREP - EDPRERTH A S, mEFRILED KRRV T,
IHUNTZRETORBIE, Fro R OY e NF AT YNFA Y Y Oligota
yasumatsui KISTNER * £ X /N5 =7 7 ) /r &N 51 7 % Oligota kashimerica benefica
Naomi 12, 3 A v AF =DEEH No. 3EL D PREWVITE LD 59 No. 2 EDOH
DOREMm ot BOKEF 770 AF Y b e a3/ 0EAFT Y Y S N 2T
HEZVWKETH - 72,

J1< Table 4 T, No. 3 B & Z 0 FFAOEE & © KEHE % Lkt 5 &, L No. 3 [
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Table 3. Total number of predators collected in traditionally controlled and IPM citrus groves.
Data based on 70 samples taken during 1970-1977.
No. 1 No. 2
(Family E;Zd:;:ges name) (Traditionally — (IPM-1
controlled grove) grove)
Chorisoneuridae S =R AN =
Chorisoneura nigra EA7aIdFT 39 74
Blattellidae FrenNzTF TR
Blattela nipponica EYF pNZTETY 34 47
Anthocoridae AT NS
Amphiareus obscuriceps YHoNF A ALY 9 22
A. morimotoi EYERYYNF AL LY 3 2
Cardiastethus pygmaeus pygmaeus 7 ¥ /NF N A LY 3 0
Reduviidae #+ o AR
Empicoris rubromaculatus TYSHhHERFHUAA 0 2
Sphedanolestes impressicollis VAR 2 5
Velinus nodipes Y=Y A 2 2
Cydnocoris russatus T A AT A 1 1
Berytidae 4 A ALVE
Yemma exilis A NI ALY 3
Osmylidae (SRR =Rk 3
Spilosmylus tuberculatus YehbonNhyray 1 0
Hemerobiidae [ Rk S
Micromus multipunctatus RYNE XA F Oy 10 20
*Eumicromus numerosus FyNREAAFTY 106 75
Spilomicromus maculatipes TYwESEeA oy 0 1
Notiobiella subolivacea I FYeAAT Y 2 4
Chrysopidae VA =Rk
Chrysopa septempunctata avHEY I ALY 4 0
Mallada cagnatella bEAIVRY IS ALY 36 40
Semachrysa matsumurae TV AT YA aY 1 4
Nacaura matsumurae TIXAhFuy 5 4
Italochrysa japonica T A AT OY 1 0
Carabidae A4 L F
Synuchus yasumatsui YR=TYYvYeS5ITILY 0 1
Lebia retrofasciata VauYThFYTILY 0 2
Lebidia octoguttata YhyITI LY 1 0
Parena nigrolineata nipponensis o~y 7 rF)ITILY 1 0
P. latecincta FA~NY T REY T LY 0 1
Cantharidae JawhAR R
Athemus suturellus suturellus VavhAERYy 0 2
A. vitellinus RV aohA 30 19
A. aegrota gakyVavhaA 2 4
Prothemus cinsianus TILRY a3 hA 0 1
Melyridae JawvhA4ERFER
Laius histrio toAbEYaohfERNF 0 9
Anthicidae T ERNER
Formicomus braminus candens RV 2ETYERF 1 10
Pseudoleptaleus trigibber IVveFTYERF 8 8
P. valgipes ayRyFEYTIENF ) )
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Table 3. (continued)
Predators N.O'. ! No. 2
(Family and species name) (Traditionally (IPM-1
controlled grove) grove)
Coccinellidae F v hy LR
*Stethorus japonicus FTVIOREAFULNY 42 129
*Pseudoscymnus hareya N ERAF UMY 2 10
P. sylvaticus JETAELATV Y 1 1
P. pilicrepus AAEAFV Y 0 1
Scymnus dorcatomoides VRTAEAT VY 0 1
S. rectus FATYVRTAEAT VY 0 1
S. kawamurai ATLSEATFY Y 3 2
*S. posticalis aswkAFUEY 16 14
Hyperaspis japonica T ERYTFVNY 3 2
Amida tricolor TIFF by 23 11
*Telsimia nigra 7= ) 6 5
Phymatosternus lewisii VR TFURY 3 2
*Chilocorus kuwanae EATHRYFY LY 1 9
Rodolia limbata Nz~ F by 4 1
R. rufocincta ThHNY TV MY 2 0
R. cardinalis NFYTF Y 1 3
Coccinella septempunctata FFERYF LY 1 0
Propylea japonica LEAAA S TTF VLY 1 3
Harmonia axyrides FIFVETY 5 5
Illeis koebelei koebelei FAoFUEY 1 4
Staphylinidae NEx Ao UE
Anotylus sp. 3 0
*: Leucocraspedum pallidum FATOTNTINRAT Y 5 15
*Oligota yasumatsui INGFZHT Yo rh g 0 8
*0. kashmirica benefica EXNT = AT N rvnxhoy 0 5
Atheta transfuga FNRFENRXB T Y 5 6
Aleochara sp. 0 9
Vespidae 2 XA SFFL
Polistes jadwigae jadwigae O T AT 1 0
P. snelleni AT VFHANF 0 5
P. mandarinus FRYTVFHNF 2 1
Parappolybia varia FwaEYKRYTFH AT 0 1
Asilidae LAvEFT TR
Neoitamus angusticornis YLV EF 1 0
Number of species 49 53
Number of individuals 442 617

* Effective predator of Unaspis yanonensis.
* Effective predator of Panonychus citri.

D37 FEITHN, BFEUEI 21 FEE /D, AT S, Noo 3B 425 %L 112
&%m@@ﬁﬁU+ﬁ<9ﬁm.;h@,%@@ﬁ4X/$ﬁ1WK%Aﬁ&m5%%®
BV L, Fdif c EHFEEOBVICLZ b0 LB bN S, £/, HEMEAAH No. 3 5 80 4
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Table 4. Total number of predators collected in two IPM citrus groves and windbreak hedge.
Data based on 30 samples taken during 1970-1973.

a
Predators No.2 = No.3 \T;/llerii(igzrf)fk
, ) (IMP-1 (IPM-2
(Family and species name) grove)  grove) No. 3
grove
Chorisoneuridae EAv7oTF7 IR
Chorisoneura nigra ExsoIad7Y 27 34 5
Blattellidae F ez IFTVE
Blattela nipponica EYF yNRTFTY 24 33 4
Anthocoridae INF I A L F
Amphiareus obscuriceps YHNF ALY 4 0 0
A. morimotoi ENVEIYYNFAALY 2 0 0
Cardiastethus pygmaeus pygmaeus 7 ¥/ /NF 7 A Ly 0 1 1
Reduviidae + AR
Empicoris rubromaculatus RYSHERFS VA 0 1 0
Sphedanolestes impressicollis VY VAR 1 1
Velinus nodipes Y= A A 1 0 0
Berytidae A+ Hh A LVE
Yemma exilis A AR LY 0 13 2
Hemerobiidae EAHA oo
Micromus multipunctatus Ry NE XA DY 11 6 0
*Eumicromus numerosus FrNREAAFOY 40 24 7
Spilomicromus maculatipes TYRYIe AN OY 1 0 1
Notiobiella subolivacea Iy eXASaY 3 0
Chrysopidae A R =RrE S
Chrysopa septempunctata FyRy YAy aY 0 4 3
Mallada cagnatella ExavRy It Aoy 16 36 2
Nacaura matsumurae TIXIH A DY 0 1 0
Carabidae VNS >
Euplynes batesi N—-ybF5TILY 0 1 0
Cantharidae IER I S
Podabrus malthinoides soeAsERYYavhA 0 1 0
Athemus suturellus suturellus Va AR 1 0 0
A. vitellinus RV aohAa 7 0 1
A. aegrota 7= VA R | 1 0 0
Melyridae YavwhA4EFFE
Laius histrio toAbEYasohfENF 3 0
Anthicidae TUERFR
Formicomus braminus candens FVIETYERF 0 8 0
Pseudoleptaleus trigibber IVeEFTYENF 7 19 4
P. valgipes avRy7y)ERFF 0 6 1
Cybocephalidae g <+ 248
*Cybocephalus nipponicus FLRGTTERA 0 3 6
Coccinellidae Fvbw Lok}
*Stethorus japonicus FrTvIOEATVIY 30 58 3
*Pseudoscymnus hareja NLFERAT VY 4 38 27
P. sylvaticus JETHRAEATV/HT 1 1 0
P. nakanei FhAREATF VD 0 1 0
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Table 4. (continued)
No.2 No.3 Windbreak
Predators hedge of
(Family and species name) (IMP-1- (IPM-2 No. 3
grove) grove)
grove
Coccinellidae F v hkyLavE

Nephus phosphorus ThrhyexrFUvhy 0 16 3
Scymnus rectus A IV TheAT VY 1 0 0
S. kawamurai ATLTEAT VY 2 2 0
*S. posticalis IJTEATFVEY 10 52 27
S. yamato YvhbbexsFvhbo 0 1 0
Hyperaspis japonica TIFRYTFURY 1 1 2
Amida tricolor TIFFvEY 4 0 0
*Telsimia nigra saF v by 1 14 9
Phymatosternus lewisii ayRyyFvhy 2 0 0
*Chilocorus kuwanae EATHERYFV Y 1 19 2
Rodolia limbata Nz F vy 1 0 0
R. cardinalis REYYVTFUEY 3 3 0
Propylea japonica EAH A/ ATV Y 1 4 0
Calvia muiri L—=TvakyFrby 0 1 0
Harmonia axyrides FIFvbY 4 7 0

Staphylinidae NEH T VR
Leucocraspedum pallidum FA O TNV 6 0 0
*Oligata yasumatsui NF ATV vnrh o v 3 1 0
*0. kashmirica benefica EANTZHT ) rvnxh s v 2 0 0
Atheta transfuga FNFFENRTAT Y 0 2 0

Vespidae 2 XA NFF
Polistes snelleni A7 vFHNF 5 0 0
P. mandarinus FRYTVFHNF 0 6 0
Parapolybia varia - o3k T YFHNF 1 0 0
Number of species 36 37 20
Number of individuals 239 425 111

* Effective predator of Unaspis yanonensis.
* Effective predator of Panonychus citri.

Rt L 40 AT E, ¥ N THE T EAZEBICANTHDEBVWORZ ICERIEH A TH
A5, LU, No.3EICBEEDEVWVEELXRE, F+/NRbAAX Oy e xayiRyy
#7140 Y Mallada cognatella (OKAMOTO) * ¥ 7V /7 O bEXF VT e NV ERAF Y
b easobAF Yy ernsy by e b X THKYT Y by, BHEETSEE
BEWCEFFHENE, £, KEMEAA TS, BEACOEBEETH - 7. BHIEE
D IPM RRICB T % B3R, AkoffE OB ofiic, REEEOBES « KEUEFS
Fre LTOfEMREVWEEZLSLN, TD Table 5 3THEEIHFLTWA D EELN
5.
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Fig. 3 T No. 1 [ & No. 2 EOFEABLE LB LA 5 L, No. 2 B THEREDLL
D, #hF TOBRBROFBRIEIE > Thkkd EEbn, Zi3/hsw., 2EELRE
13, BHRZIER I3 No. 1 Eict~T4 D, No. 2 EOABEELE BT 5. No. 3 EHd,
FNE TOE|GTROFZED -5 H, No. 2 @L D EICEEMNSV. L, 3FHIERIO?2
FXOREEICE>TOVS,

Table 5 TY¥ / %A 4 H 5 £ ¥ D 300 FEH 0 MR BEEFEKOEREILEATHS, Th
A 1IEL Y IcBE S 5 L, No. | BETHEERS 0.013 58, No. 2 ET 0.034 8, No. 3 [F
TO028FHEN D, ¥/ 2 AAH T L YOEFREFEEICOVTIE, WALWADEZ H13H
D, WEHRKEDREDLEHICL > TRELEDL>TL 5. FE « (LH (1969) 1 1
X2 [EpfRR DS, HAHERE0.15  ETRLNRRAHFFTE2E LTV A, I, &

Table 5. Year fluctuation in the number of Panonychus citri and Unaspis yanonensis
per 300 leaves in three citrus groves from April 1970 to March 1976.

No. 1 Grove No. 2 Grove No. 3 Grove
Year Unaspis Unaspis Unaspis
Panonychus citri yanonensis | Panonychus citri yanonensis | Panonychus citri yanonensis

Egg L+A Adult Egg L+A Adult Egg L+A Adult

Max. 148 21 39 1338 497 3 405 130 100

1970 | Min. 1 0 0 0 0 0 2 0 3
Ave. 20.6 5.5 4.0 369.1 141.7 0.5 94.0 27.2 52.8

Max. | 1530 553 2 7603 3248 8 21437 - 11312 293

1971 | Min. 553 0 0 16 9 0 0 0 0
Ave. 106.3 106.0 0.3 2272.7  969.0 0.5 5675.5 2672.3 68.5

Max. 889 336 1 8856 3885 7 7551 1688 149

1972 @ Min. 6 14 0 16 12 0 0 0 0
Ave. 210.6 100.3 0.2 1940.5 884.7 3.1 1292.1  379.7 41.7

Max. 581 517 0 149 211 14 — — —

1973 : Min. 2 1 0 2 1 0 — -— —

© Ave. 74.0 76.0 — 58.6 45.7 3.0 — — —

. Max. 71 74 1 1457 376 10 — — —

1974 | Min. 0 0 0 6 2 0 — — —

Ave. 14.7 13.4 0.2 207.7 84.0 4.4 — — —

Max. 13 48 2 340 301 28 - — —

1975 | Min. 0 1 0 1 0 0 — — —

Ave. 6.8 17.0 0.7 52.8 64.1 10.1 — — —

Max. 43 50 29 335 519 11 - — —

1976 | Min. 0 1 0 5 7 0 — — —

Ave. 14.0 10.4 3.0 62.3 114.5 3.6 - — —

Note: L+A =Larva & Adult.
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B & SBERRED RIS 0, BRMREE T oW, BEEEINTHRYREEAT
AHBE, No. TR INEIDREZPICEEETHD, No.2 EbEEHFETINLDIEL,
TEBTHSLE, TOBREIIGERII LIcEAHDENTE S,

FIREIZ No. 3 TH 5. ZOMEFEANICESBRTRBL TETVWAI L, BRPE-ST
TEAMSEVE VWS EOBEE, v/ 204852y 0EEBREBELTELTVWATZ L
bhD, COEROFEERLEEEDL . ZTDYH, TOBREEEREL TS, —4F
Hi30.176 7, 2 H T 0.228 /HE & W O BERHREE (FEFH) T, No. 2[RED & 5 %R
FE-Tuwiw, Lal, BAEHT1IAY Y ORBEBAHBES DIV bbb 5
3, B« 1UH (1969) ORELE LT M ICHITIREOERE Th o7z, £/, 3FEH ITER -
FISEDERESH O, BFBRESIME SN0 h, 0139,/ EIET LTV S, HicEHic
btz - T OWRESREmMT L, BhEFERKBOTEICE D No. 2 EOEFEIESL T
EDHIFTE L, BAKMNS CORETOMFIE IETHHEI 2 2B h-7ch, ZOX
S HEBEDETO I ORFREDERICE > THLZWHMETH A 5. 78R, CHILERFY
FETOEHT, No 3EOREHEETIE, 2FHD 0977, /L 320 ICREL-HL TV
3. BHAIL, No. 1l BESEEEETH 0.13,7E, No. 2 ETO0.093, EEEMN,- 1.

THUNT ZADBEBRYER

Fig. 4 THEMMEGO 3 # v =DEBEEEH A=A TH 5 &, No. 1 Eickk~ No. 2-
SETRERVICEESSV. B0 2FEMTEY. INREKS 1970 F 11 Ji
LEZF LA ENL L -2 EMNERTH A, £, 1Ay F=ilbETIEDY
B BHERMIRELFINE 1E], 2N ORBIIEHRTH > 72720, ROFREL B NIz TH
A5, L L, 3SEEI S BHRLAICHENSHTE TERESES L ->TWV 5, No. 3EIEF 1
F2F7EDS, No. 2 BidZ 0%, E/IKOBERSS, HEMIALAOE 2-3EEH b H - T
HEEN -7z, B, INRBTHELIOBRNSD, ZOBREDORS WO—DTh 5K
BotEmb harrLTwdbnsEbh s,

AU ZDEBREEICOVT S, WAWADADHIEND 505, TDEZ P
EHERKEOREDHHICL > THEb->TL A, Hib« FF o 1A (1969) 13RS B
0.6/EL LTS, FEL < HP (1969) FEIFFZORIEDHR T, BhREIED L 2RA
E LTS L/ BEoFEAERNELE L TRLTWS, T No. | EToObRBRE
% Table S ICL D —EEM D B L TRETILTA S &, RO EUNS, FHEETH
THRLOEA2PIEBETH S, 1971 FORSTS .84/ ETHD, T DOHEHY -
MATHETH B T Eh D, URO T EBMOBHRIEBED THRNTH - 12 2 &b
4. IPM @ No. 2 ETb, TEETIE 1971 FENROBENEL 3.23 ETH D05, -
RHEEETHEIENOAT, BRUT T - EEBbN5, 12/, 1IN EDRESHED
EAIT R EOL I RHMELAON LY, ORI A vy = OEEIAT, i
RS ZIEREICE DD 51000, YIROLESBO TEVW EBEGEsnEDT, &S
R EPRALI T OEE S - o EFEZL 0N 5, TR (1964a) OEFHEIROYIH & RO R
F131F 10:1 TH by, MR E VD EHEICHBIIE LS.
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No. 3B b FETIIEE 891 ETHy, RBRUTLE-EEBEALONDS, 272, 19714
CERSEN 31T ETHD, TOBIBREEZELZ TVWIcTHAS. UL, ROFER
B EEELIcRAMBLI T TH -7, 18, No. 2 BT 1973 1974 Fic& 1[0, &5 =
Tyt vBEHEINTWS, THhld, ¥/ 204856202 DAEP & DES
HIETH -1, RPLEEFIOL K -, T, RIBHTH 5.

IDEHIT, TOMBRETIA VAL TBBORYRE LT &E, EH
7K, HERUMELE], KEOE X DREFRICEZ D EEBbN S, Bl X 2HE~OHIE
B> W TIEHAD (1957) 8 ERLTVAY, HL{ 5L OMEVH VLN TH 5.
K-S E, |« HE (1970) 13, ATREREEEEVERYICHE,O TV S, EE
SDEAE LB BB S=OFRELLIVBEIIMAZEVIERNLTTV S, KRB
DEHKEFESHEEL NP OTTVE, MOMRICO>VTIE, HE - BE (1979) O
FCRGENEGRNETTVWA, LhL, —HRX7) V75— LBHUKTH Y = HOEE
MIETF % 2 & A, HubsoN & BEIRNE (1970), Hupson (1971), KiINN, Joos & DouTT
(1972) ZOMETHO NI >TWVE, FI A NF=DXDIcE L LTERATE
ETAETRHREIKE D >/, ik, T8 ¢ TR (1979) DE D L D ICEERICHEI L TH
EABTLTEIGH BH b LN WA, Nakao, NOHARA & ONo (1972) THEIL s /o &
SI—EDRIEHEbDEEbND. HIIKOIEAIE, ELrSHRLELT LV HEHE
FIER OAthic, PUTMAN (1970) OE D L5 ICEBEOREE L VO RENIEH b 5 D
EBbNB. 1, FIKEI A AT =21 T, BRIRNE (1970) BE EH T 5 K
S, T 5L VEBEMOBBREAITFUCERICIO—EOURM DL D EE DN 5.

HEMEXBORE

Y/ RAAHS LT L TIHEFERRAORIER L VI, KiusZEo v
FFIRIBARR. 3 7 vy =ik L TRETIKE R & VD, 2R T =Flzlhii whikkE
BIt-t, TOMHE, MEEERY ZTIEHREELUTICEBIZA I EMNTE. N
2, ZOBBROEDRBVWETA%E, HEERKEOMIENCLZDfli-cbDEEbN 3,
Table 3 A Td, EBITHER® No. 1 BlIicH~XT, IPM @ No. 2 BEOHBEHIZIEEALE
EHIEVH, R T 442 [FIRSH L 617 A E 1.4 527> - /2. Nakao, NOHARA &
OnNo (1972) T, HEBRRD v 3 H v E OB REEEED, EiTBBRE 3.6 7212
DITHB /DA, T No. 2 EDHIFE AR 5 & TIRIEITHRE LT, O
R b RE  BEFEENEHESEAE L TWADT, INMOEVEIMRTHA .
B, IPM O 2EAHET 2 &, RilbE <, BRIRESE i, HRhd 2EE
ELOFEEDPRED - 72 No. 3 EHH, EiTHREHAREE TH 1> TWiz No. 2 [F
WHARTISEE VW EHHURTHAD. Thid, TORFELREITNE, No. 2 BETHHEE
KRB OFEEBREIC L > TL BA[EEEZ/R L THO, HIZHRERNTHA 9.

No. 2 [ & No. 3 B0 AWM REREE & B D, 3FHOE(LEA7D) Fig. 5 TH
. B EEEREOZE, BLETRRERLTH S, METERRPPELE ->TVES,
ChiE, Y/ 2AAH T LY EI A AT =OHlETORELZ/LOFEVERELL TV,
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Fig. 5.

Seasonal flactuation of the population in predators of No. 2 and No. 3 groves during
1970-1973.

i No. 1 @l & No. 2 EORES « BiAE D, 7HEMOFRENAE S DH Fig. 6 TH 5.
W7ERARS £ TIEITHRE T h - 7cmE I, WFFREE O 1970 FI3FEE « ARt i33]E
UTh o128, 20%IEVTNS IPM O No. 2 BOAHE L, #1974 LB IFZEN K
EL M -TWVWA, T, SFICHERLALLIIE, ZoBBREEZET L, KEtE &
BICD, ERAOHROE A THENC IS ICEHEESBEILELTL B, i,
WARWREY CORomTRFsN, —EOHRERBEL TVWEIEERLTVL S,
Ed LA RBOMBEEESOE L, No.3ETY / 20445 o vilfldhé o
WAEMKEOBEEEEOMAEK TR LD Fig. 7 Thd, I I TOMEMHKEIZ
Table4 IZ/x L& DT, F 4% ¥ <+ R A Cybocephalus nipponicus ENDRODY-YOUNGA °

FTYIOEAF YR e NUYEXAF YT e T70DEAF YT ¢ JOF VT e
EATHAKRYF VI TH B,

CORAEATHEHCHICODL DI, ¥/ 284 K5 L VEREENSESICH A0, A
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Fig. 6. Change of predator species and individuals in No. 1 and No. 2 groves during the 7 years.
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Fig. 7. Monthly fluctuation of numbers in Unaspis yanonensis adlut per ten leaves and their
predators from 1970 to 1973 at No. 3 grove.

MR DBREDSEEICH D L EMNBVWIETH L, Thid, Y/ xAAH 5 L ORRER
H @R, Fig 3 O L5 LR « 2 S REOEEMSEL BRI ERHD, Th
A ASOMANEESHEELTVLA I EARLTWA, ZhiZ, 1970-1971 Ffkr 54
Y/ 2 HAHT Ly OBERROBHTH Y, MEUERBEEHZEIEL» N TE
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KIRRBICAB DT, ABICOLOESBOEEME N T 2DIE4RTHA .

Y ANAT T LY V{LHOEHEATH B E, 190 FIHRVBRROBE IS,
Y/RAAT I LVOEES LSO, 1971ETSH, Y/ 204 H5LVEEZIZEA
ELEoiw, MEREAMRES L Z0MEE LT TVWBEIICAHZ B, 127, 19724
BHAEERBERES T AICHEYSVDI, 8HOY 24445 6 vBEEEREV, L
L, €DFED2{IADY / 274 H 5 £ VEEMECD R, VIS, - AR
DEEISHRFEINT, 2{tOREZMAZ L bDEEZ LN B,

INoRELTEAS L, HAUKBODERHIIS LR VWESICRAIZIEbH
B, EEFICEERICEAFOSRBEE THYEVHRE LI TVE LS oh
E, INSORBMOBMD S SIEBRTEL. Ihé, REFORIIEE OB TET 3
CEITKY, BFELTIOERORE, FIBOL 5 ICEERINS L EABTEMNT
x5,

BFEICEF U7 3L, FAFICHEEA S o8 TWA, BHREIE, A1 55 4V
PN HHPERELTEY, BOBERMICHI: > TORBMODBEIEICE -0, Bo
KEDEAZIRICIE > TV B bDEEZ NS, InEMENID B, No. 3 EEZOERH
DA R/ F ORSEIEOFFEMEREOBIAKEE 2 LB L 72D h3 Fig. 8 ThH 5. No.3E &
Z O RIE D EEREA L, Table 4 DL S ICFEFHBLTVS, + v 7P+ 4 XA
JEDH DS LIPS VDT, BERISAIEVDY, BERUZ(LERLTOS, 77
1971 FRICERE S X 50, 4 ACBEUETEL 50, #0%EBIcREDd 3255, No. 3 B

o No.3(IPM-2)
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Fig. 8. Seasonal fluctuation of the total number of predators in No. 3 grove and on the wind-
break hedge during 1970-1973.
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Kk 4 B LARVEY, Z0REHICEL S, 0l i3, ROMEERKOFEE L
S, TTEHEOHREENLSBID, HEECPBNTEENL LS EARLTVS, W
T LTS, BWERETEN @O RKENEFZ N TVWA T L2XIERLTED, IPM
BT BHEEOREIDORE N LD 5.

ES & B

S A FEROTFEE DR (Nakao, NOHARA & ONo, 1972, 1974) ZE iy v
Yoy I Hh VT, 1970~1977 © THERICh - T, I H YEREHEREE (IPM) Bl
BRI D W T OERIIE 2B 75 -7, Hikid Table 1 ® X 51T, KEUTEED/DIS L
WHA NS LR HEERIETGT S, I A= 7 75 L6VEHICH LTEES
—HEAFb I, WRIEOEKEHAT 2LV LI, VWINbREHEOIILES
AEAPRICHIAT A HEEBTET 5. Hig, EOER - BIEETRAICB BV, BRIEK
L BRBEEROBEEETERSE LV O TH S, T OREREFKD &5 I1CEHN
b,

BEEERY ) 2 HAH T LYADRIZ, IPM O No. 2 ETO 7EBOHERTIE, —
JOHARRE » OFFBRZNRD - 72,

O —oODOBEEEERI A VAT IOV TS, No. 2 BETREHBREALTOEE
T, —ISHEEE O OFBEIRD - 7o,

AT REAEIE, 1BITER® No. 1 EH IPM @ No. 2 Bb B EAEED SRV, A
{FE3 No. 2 RO ANE L, RKBMOBRGERbREVWbDLEDLNS.

FZe BRSBTS R BE DS KE 24 AR & - 72 IPM @ No. 3 B T3, BIEBitGe, 2=«
BHEREILICEE NS - 1o, 3EHTEHREE GRS BOEE L. MEtRKiEE
HEFFERIAHE D Lizhs, No 2 BElE D idEh -7, TR D IPM ELZELEIT S &
kD, KO EL R EDIRPLET HIEERLTVS.

No. 3 BITEN&E A 2/ + O EEOMEEREMHEE T 2 &, BELETHD, B
JESE AS K DB RS « AR E L TEETH A EARL TV A,
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