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SUMMARY

This studies were conducted to ascertain whether the indigenous
natural enemy for thrips were available for biological control, and to
utilize the natural enemy for integrated pest management system of
crops infested thrips by developing the mass rearing methods of the

natural enemy.

1. Occurrence and biodiversity of thrips and their natural enemy
in Cheju

The species of thrips infested crops grown were 8 genus 13 species.
Of 8 genus, Frankliniella abounded most. next abounded genus was
Thmps, and both genus accounted for 94.9% of total occurred thrips.
Especially, western flower thrips occurred on most of all surveyed
crops. and they severely infested crops with melon thrips.

The collected natural enemy of thrips were minute pirate bug(Onis
spp.), predatory mite(Ambhseius sp.), and parasitoid(Ceranisus sp.). The
minute pirate bug were collected on 21 plant species- eggplant,
potato, watermelon, leek, buckwheat, soybean. sunflower, white
clover, hot pepper, cucumber, pumpkin, gerbera, peanut, cosmos,
sage, ryegrass, goosefoot, corn, welsh onion, tomato, cleavers, and
their species were O. sauteri, O. strigicollis, and O. nagasi. The dominant
species was O. sauteri and percentage of species composition was
66.3%. 31.2%. 2.5%, respectively. O. nagaii was only surveyed on corn
in 1998. The collected species of predatory mite was Ambhseius barkeri,
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and that was collected on 4 plant species - potato, cucumber,
gerbera, eggplant. The collected species of parasitoids was Ceanisw
menss, and collected on 4 plant species - gerbera, carrot, cucumber,
eggplant, buckwheat.

Seasonal occurrence of Oriws on the eggplant surveyed from June to
August, 1996. Their population reached to its peak in the middle of
July, and rﬁore males were found than female on yellow-colored
sticky trap. Occurred species of Oriws was O. saweri and O. strigicollis. Orius
sauteri was more dominant than O. srigiolli. Species composition of Orius
occurring on yellow-colored sticky trap changed according to season:
O. sawteri was dominant species before middle of July, thereafter O.
strigicollis was dominant.

Seasonal fluctuation of Oniws on the potato, eggplant, buckwheat,
white clover, soybean and kidney bean was investigated from 1997 to
1998. Occurred species of Orius was O. sawteri and O. strigicollis. Orius sawteri
was more dominant than Orius stigicollis. In investigation using the
yellow-colored sticky trap, Oriss was occurred from the middie of May,
and their population reached to its peak in the middle or late of
June. O. saweri was dominant species before middle of September,

thereafter O. strigicollis was dominant.

2. Rearing technique and ecological characteristics of thrips and
Orins,
The suitable rearing temperature of western flower thrips was 25
€. and their oviposition numbers and duration was 277 eggs/female

and 45.7 days, respectively. The best collection time of hatched
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larvae was 4 days after oviposition, and the percentage of larvae
obtained was 97.1%. The efficient foods of adult thrips were pollen of
pine and honey bee pollen of wild rose(R mulsiflora). The oviposition
numbers and periods of thrips was 244.5, 248.0 eggs. and 54.7, 49.3
days, for pine and honey bee pollen, respectively. The percentage of
larvae survival and emergence was 77.3 and 74.3%, respectively,
when broad bean was used for food of larvae.

Developmental duration of Oriws for egg. nymph, and egg to adult
stage on 17, 22, 27 and 32T averaged 9.4, 5.7, 3.8, 3.3 for egg and
23.7, 13.4, 9.5, 9.1 for nymph stage and 33.1, 19.1, 13.4, 12.4 days
for egg to adult stage, respectively. The duration for egg and
nymphal stages decreased significantly as temperature was from 17
to 32%C. The developmental zero and the thermal constant calculated
from the data obtained at 17, 22, 27 and 32°C were estimated to be
8.7C, and 75.1 day-degrees for egg stage. 6.7C and 218.1 day-
degrees for nymphal stage, and 7.3C and 293.1 day-degrees for egg
to adult stage, respectively. At 24°C, adult longevity was 37.3 days
for female and 36.3 days for male. The number of eggs laid was
peaked around 10 days after emergence at 24C.

The duration of oviposition, egg to nymphal stage and nymphal to
adult stage in basic environmental condition of rearing was estimated
to be 26.3, 4.6 and 15.3 days, respectively, and 9.7 adults obtained
from a female adult in rearing system. The predatory ability of Onus
on various pests was good in the order of T. urticae. F. intonsa. T. palmi. A.

siro. F. occidentalis. A. gossypis, A spriaecola. Female fed on more prey than male.
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The oviposition numbers of Oriws for the different plants was great in
the order of herbace, kidney bean, broad bean. The suitable timing of

replacing plants for oviposition was 4 days.

3. Storage temperature for the utilizing Oriws as the natural
enemy
Eggs. nymphs and adults were kept at 8 and 13T for days to
determine effect of temperature on storage of Oriws. The survival
percentage for adults was 90% at 8C 7 days after storage, and that
for nymphal stage 50% at 13T 11 days after storage, respectively.

4. The effect of horticultural pesticides on the survival of
predator Orius saseri.

The effect of 12 insecticides. 5 acaricides. 4 fungicides, and 2
herbicides to egg. nymph, and adult of predator O.saweri Poppius were
assessed in a laboratory using a leaf disk bicassay. Of 12
insecticides, spinosad WG, Bacillus thuringiensis WP, and
Teflubenzuron WP were harmful to egg, nymph, and adult of
predator O saweri Ethofenprox - MEP WP, Esfenvalerate - MEP WP,
Methidathion WP, Fipronil SC, Chlorpo - zuron WP, and
Phenthodate WP were harmful to egg, nymph, and adult of predator
O. saweri. The acaricides, fungicides, and herbicides were a little toxic
to predator O.sauteri Cartap SP, Esfenvalerate - MEP WP, and
Imidacloprid WP was harmful to O. sauteri 9, 9 and 12 days after
application of the insecticides, respectively. Spinosad WP and

imidacloprid WP was sprayed on greenhouse cucumber which was

_14...



infected with both F. occidentalis and O. saweri. The density of O. sawmeri
decreased immediately after the spray of imidacloprid WP and did
not recover during the period of experiment. However. the densities
of Oriws spp. maintained at a high level in spinosad WP spayed plots.
It was noticeable that the density of Oriws spp. was lower in the
spinosad WP plot than in imidacloprid WP plot. These results
implied that use of O. sweri incorporated with spinosad WP could be

effective to control F ocxidentalis on greenhouse cucumber.

5. The effect of released Orixs on the control of thrips in the
eggplant and cucumber greenhouse.

On the eggplants grown in a greenhouse, Orits was appeared after
thrips population increased, and the number of Oniws at this time was
0.1 per leaf in nontreated control(NC). but in Oriws released
plots(ER), Oriws populalation increased early than in NC. and they
suppressed the increase of thrips population. The seasonal changes of
fruit damage index was greater in NC than in ER. The maximum
fruit damage index of ER and NC was 53.9 and 80.9, respectively.
Average fruit damage indices in ER, pesticide treatment plots and
NC were 41.7. 19.0 and 59.3, respectively. Regression equation of
the density of thrips per leaf and fruit damage index was
Y=0.0123X, (R*=0.91).

On the cucumber grown in greenhouse, the efficient released
interval, timing and number(thrips vs Onis) of Orius was 3 or 5 days.
1.5 or less thrips per leaf and 5:1. respectively. During the spring

season, Oriws somewhat suppressed the thrips population, but
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building up of Oriss population was very late and the efficient of
thrips control was very low. The effects of release of Onws spp. on
thrips population was similar between spring and summer seasons,
combination of Oniws release and selective pesticide spay was more
effective to suppress the thrips population than only Onw release or

pesticide spray.

6. The efficient rearing of Oriws

The rearing method of Oniws feeding on thrips was most efficient,
and number of nymphae and adults obtained using this method were
112.7 and 68.0 per 25 female adults, respectively, and the
percentage of emergence and duration of adult was 60.8% and 25.1
days. respectively.

When Oriws reared by thrips and aphids was released to potatoes
grown in open-field during fall season, their suppression ability for
the thrips population was sixﬁilar. But their ability was very low

compared to pesticide spray.

_16_



CONTENTS

Chapter 1. Inspection of thrips species infested crops in Cheju. 28
Section 1 Intr()ducti()n“""""“"""""”"““'""“‘”"""‘""'“‘“""“"' 29
SectiOn 2' Mateﬁals and methods N 31
1’ Conecﬁng method ......................................................... 31
2‘ Mounting hheatan st haa e aatsaaedenu et e Nt a s As e aeh b e aa e e ease 31
3‘ Identiﬁcation Of thrips ................................................ 31
Section 3 Results and diSC‘uSSiOn ................................................ 32
1. Inspection of thrips species infested crops in Cheju Island. 32

2. Morphological character for recognizing species. --+-----+ 41

3. Key to species in present study, --«-oemreemmremnmsnenaes 54
SectiOn 4‘ Summary ..................................................................... 56
Section 5. Refel’ence ..................................................................... 57

Chapter 2. Development of mass rearing technique of western
flower thrips F oxidentalis for propagation of its
natural enemy. e 6
Secti()n 1' Introduction PR 61
Section 2 Maten'als and methods ................................................... 63
1. The basic rearing system of western flower thrips. - 63
2. The suitable rearing temperature of western flower thrips.
e 69
3. Percentage and period of incubation by hatching method. 70
4. Suitable collecting period of hatched larvae. ---oereeeeeee 70

...17..



5. Comparison of oviposition number by rearing density. 71
6. Influence of prey of thrips adult on oviposition number
and period. et e mrees e raac st e uase e an et eesuanie et anersantsarsonsenny 71

7. Percentage of survival and emergence by prey of thrips

larvae‘ ........................................................................ 73
Section 3 Results and diSCUSSion ................................................ 74
1. The basic rearing system of western flower thrips. -+ 74

2. The suitable rearing temperature of western flower thrips.

3. Percentage of hatched and period by hatched method. 77
4. Suitable collecting period of hatched larvae, «--:-ooeeeeee 78
5. Comparison of oviposition number by rearing density. 79
6. Influence of prey of thrips adult on oviposition number
ANd PEriod, «rerwreeemeer et 79

7. Percentage of survival and emergence by prey of thrips

Iarvae. ........................................................................ 80
SectiOn 4 Summary ..................................................................... 82
Section 5_ Reference ................................ SRR LR R R R LR LRI R 84

Chapter 3. Survey of indigenous natural enemy of thrips in

f
(:heju R R R TR R O R T TT PTRRTRN 86

Section 1. Introduction .................................................................. 87
Section 2 Materials and methOdS ................................................ 88
SectiOn 3 Results and GiSCUSSION  rrorrerrrrereerrer sttt 90
Section 4. Summary ..................................................................... 97
Section 5 Reference ..................................................................... 98



Chapter 4. Ecological characteristics of minute pirate bug Oriws

Section 1.

Section 2.

1.
2.
3.

Section 3.

1

2.
3.

Section 4.

Section 5.

spp.(Hemiptera : Anthocoridae), the indigenous

natural enemy of thrips <+ -wesreesrerssmssrnssse s
INtrOQUCIOn  +evrv srremrerrmrmmnrronresirerriiariiatenaaensseestaenanes
Materials and Methods r+--rreeresrserrerrirmrmnsarnrerriienenan
Seasonal fluctuation of Oriusspp, «++-+-+--=+- e
Effect of temperature on development period of O. saaeri. -+
Longevity and age-specific fecundity of O. sauers.---->------
Results and diSCUSSIOn «r----serrresrreserrmsreromearsrnrmeiienianens
. Seasonal fluctuation of Oriusspp, +++++++e-rersrsssesressssseannns
Effect of temperature for development of O. sawters, --------

Longevity and age-specific fecundity of O. sagers. --------=+-

Summaw .................................................................

Reference .....................................................................

Chapter 5. Predatory ability of Oniws spp.(Hemiptera :

Section 1.

Section 2. Materials and methods --rr-coreroeesraneenan.

1.
2.
3.
4.

5.

reproduction of O. sauteri.

amm Ce e tsavanesseitten s et eansarrateesrenneas

Anthocoridae), the indigenous natural enemy of
thrips .

Introduction ...............................................................

Efficiency of basic rearing technique for O. sasseri, -<o------
Predatory ability of O.saweri on various prey. «:wweeeeee

Selection of laying egg plant of O.sauters, -eceovereemerrseesene

Relation of interval for gathering egg and rate of

Supply interval and percentage of obtained larvae to

_19_

..........................................

128



Section 3.

Results and discussion -.u-......o.‘.-.......-.-...“...............’alzg

1. Efficiency of basic rearing technique for O. sewers, -------- 129
2. Predatory ability of O. sewteri on various prey, -:ww-owoeeee 130
3. Selection of laying egg plant of O.sauwer, ----+reeeveeeeeeenennns. 131
4. Relation of interval for gathering egg and rate of

Section 4.

Section 5.

reproduction Of O. sauers -+  esrssesesresssssesssisnineetsnnsiiie, 132

. Supply interval and percentage of secured larvae to

Summa{y ..................................................................... 184
Reference ..................................................................... 135

Chapter 6. Study on utilization in indigenous natural enemy ---138

Section 1.
Section 2.
1.
2.

Section 3.

Intrﬂduction ............................................................... 1 39
Materials and methOdS ................................................ 140
Storage temperature for extended longevity to O seen. ---140

Characteristic occcurrence in an open-field of eggplant to

. Suppressive effect of the thrips population by released

minute pirate bugs Orws spp. on eggplant grown in
g!‘eenhouse. .............‘...........‘...........................,.........141

Res'ults and diSCUSSiO-l'i ....... e ianeaceernar i hb A e saresirare 143

. Storage temperature for extended longevity to O.sauteri ---143

. Characteristic occurrence in an open-field of eggplant to

. Suppressive effect of the thrips density by released a

predatory, Orwsspp. in greenhouse cultural eggplant. -+ 148

-20,.



Section 4 Summary .................................................................. 155

Section 5 Reference ..................................................................... 157

Chapter 7. Selection of the selective pesticides to native

predator. (077 ¢ B R T T TTTTT TR T 159
Section 1 IntrOduction ............................................................... 160
Section 2 Materials and methOdS ................................................ 162

1. Effect of using some pesticides for horticultural crops on
minute pirate bugs O. sauteri. ----+++esveeerveesiimmenuneniie 162
2. Effect of pesticides after application with the lapse of
time on O :autm ............................................................ 163
3. Field test of selective insecticides to Oniws spp.
and thrlps .................................................................. 163
section 3 ReSUltS and diSCUSSion ................................................ 165

1. Effect of some horticultural pesticides on predatory,

2. Effect after pesticide application on adult of O. saweri. ---170

3. Field test of selective insecticides to Orius spp.

and F occidentalis, --++cvvveeeeeneoerenimianneniii 171
Section 4. SUMMALY < werererereseremrmmrmses et 173
SECtion 5. REfErence --+---st---rsresrrressrsrnemiiieesiiessiiasssueanses oo 174
Chapter 8. Test for registration of biopesticides:---:=-----oeeeeeeeee 176
Section 1. INETOAUCHION «--++rrrerrrerrereremrrnnrmemsnreaiieeeaaeeeiieaessaens 177
Section 2. Materials and Methods -+ -+« rseesseeressessrrmrsnressnmineenees 179

1. Releasing method:-«+--«wsessserrnmsmemmmmemirinin e 179



2. Effect of suppression thrips density by released Oriwsspp.
on cucumber grown in greenhouse -:oomrreereieeenn. 180

Section 3. Results and discussion  --rrerereesremeses e 189

on cucumber grown in greenhouse «-»- - orrerreerees 187
Section 4 Summary .................................................................. 192
Section 5. Reference ..................................................................... 193

Chapter 9. Research for industry of native natural enemy
Of tRFIPS  rrvvvereevrrsmmr e 195
Section 1 i IntrOduction ............................................................... 196
Section 2 Materials and meth()ds teeeereviraneesucsrarensan ......................198
1. Investigation to production efficiency of Onws spp. by
rearing method «rw+---rreressrmrrei 198
2. Effect of predatory natural enemy by reproduction method
on thrlps COHtrOI .......................................‘..............200
Section 3. Results and diSCUSSion ................................................ 202

1. Investigation to efficient productivity by rearing method.

on thnps CONErol cverrerrreeer el 203
Section 4. Summary .................................................“...................204
Section 5. Reference .................................................................. 205

_22_



QO Bl 1
SUIMIMATY -+ veeeeereeeeseeesmsseosss e 11
CONEEIIES - vevrrerrermeermonntate ettt e ee st 17
B X e 93
A AFAD FAEL sk AR ZF 2428
ATA A Q1 coererememsere et ettt ettt TP 29
A2A PR L HPH e 31
1. ZBAFHPH] oeeeeeieietii e 31

D BB AR} ceeeiee ettt 31

3. EFPHB] BREA - oceeene et 31

A3 AT} D TIEE eveeen e 32
1 AFE 28-S Zhefske FAEd T Ay e 32

0 FAEA 2B 28 BE A BA oo 41

3. _}_}\}8 %j“%aﬂ_q] 734}1};_ ................................................ 54

AATL A 8 corereereere et 56
FIEA FFTLEB]  ceorenen e 57
A2z AFER AHH o] Fapdd HFAF 7€ M- 60
;ﬂ 1A A—] Qe 61
;q] 2@ ZHE_ l;_! Bc}ta ........................................................................ 63
1. %jﬂgaﬂ 7]12_}\]._9‘_ 71E9] MABE oo 63

0 FAHE ARAFEG SE TW  ooore e 69

3. FAde g yagd ¥ahe ® R ZAE e 70

_23_



4. 2382 B 2HR AT BAF oo 70
5. Zade] AFSUEo)] & ARG H| T covveveevnnii i 71
6. A8 Ho(BE) FF7F A n|R e G e 71
7. AL FBARL AW Ao ZR HE 4TS L $HE - 73
A3A AT W A et e e 74
1. A8 Z1BARS 7129 MAIBE - 74
2. FAEY HAAAFE &5 T v 77
3. FA08E Qo] REPEE B2 D LEHIIF EAF o 77
4. 2382 AR B GA]T] TAF cooeeereereriieraeeee e 78
5. ZAUY AFSUSol] TE AFZS HJFT  ovevervmrrmenenenerenanas 79
6. TG ol (L) T/ Aol v GG o 79

7. BeFFAH FIHLL AG ol Fl B2 428 %
L BLG cereerreereesent et s erna s 80
A5A FREB oo e e e 84
3% FALe AFER AAES 4 % BFEAH o 86
D - T O 87
A2 AT D HPH oo e 88
A3A AT Y TE - 90
AL ] Q cveereeerren e e 97
ABE FIEG oveverres s 98
A4z FAgE AFE2 AHTF) Aefoll B AT 99
I I - [T PSR 100



21]2@ ;“_—5_' 1:711 uc}tg ..................................................................... 101

1. N AAY] HFAP AT ooveevrennrinrieteete et 101
2. oj By WGo) UHE LEO] PGB coeerereriiiiaaenns 102
3. R 25 L ARG ZAF oo eenns 102
A3A ZTF W FF oo 103
1. NEEAANE] BFAYAFF A} - erevrvrrerresersennrraeentaenianenins 103
2. Ry AA ol HlA L S5O HBF e 114
3. By AN 2T B ARGEE RAF e 116
AIAA A Qovrrerreresrsmsnseeie ettt sttt 117
A 5A] FFTLIE] crevnerereeee e 118

A57 AR AFER DATEY FAY QT oo 121

AT A Q1 ereerrserrerasesistasees ettt bt 122
A2A APE D HFE oo 124
1. SR A) AR 7)1 R7120] HEA] RA} wovreereeremnrmnneeans 124
O oy AA] Do|h 2 FAIZE RA} ceeeveerernennes s 127
3. NRueAA ATE ABHEL o 127
4. AE=AAN IR {KF SR BA FF 128
5. 2o)alE B2RUSG §3 BHG oo 128
A3A ZTF D FLE oo et 129
1. ofRy AR AFSI)E 7129] AEA] BA} -overerrereeseesennnenne 129
2 f By A DO]SBMY FATF BAF-eerrerereere e 130
3. NEw A ATE B e 131
4. AR=AA AAAA {3 THEH) BA PP e 132
5. Hola|2 RIFUSS} §E FHE - overeerrrrrrneeneens 133
AJAT A R veveervernre ettt b 134



A6z FAL AFER WHTEE o] & QT o 138
ATA A Qe 139
A2A AFE QL HP e 140

1. 3HARE ogt HELT T i 140
2. A Aul ZFR A ol BB WAYFEE o 140
3. AldA] 7R oA o StaA AL 7 A U B3 141
A3A P D A e e 143
1. 5HALE 93 BELE T8 e 143

2. A A6 7EA oA} off 2 A o) \g,xg%z-g: P % 1.3
3. A ARG R FedA WA o8 S YEgA] £} 148

AAAE B Q  ceeeeereeer e e e 155
A5 FFTLEB] coeeerreeeemre e 157
77 S AFER AT AULRR AL 159
AT A] Qleerssererreresesmreerssesrst s eb e et 160
A2 AR T HPE o e 162
1. 2% Aol g Forol et HZAAS] GG oo 162

2. A% AEA R FAAZ] BF QT oo 163

3. A DA Y] FAETF AJY ovevereerereresnreremnnnenneenee. 163

A3 AT W TE e e 165
1. 45 98 Sopo] e /DAY GG oo 165

2. B35t HTA ARwAA PAAIZ] B DT s 170

3. AR EAFEI AJY oo 171

_26_



ASA FFFLEZ -oovrneer 174

A8 et S52 A NE A AAIA HPAIE 176
ATA A Q1 e 177
A2d An t;_}: tg»\g ..................................................................... 179

1. OB @A) MEPARHI 179
2. AR QolollAe] oA Alel] o FAEH WA A} 180
;‘]3@ ajl}, !;_l 1%} ..................................................................... 182
1. o 2@l Al RARHFE o 182
2. AVARY ool M o] oA WAl o FAEe WA B 187
7 R < T P S 192
ABA FFTLEB] cooeeee e 193

AR g AFER WHTF BB BT o 195
APTA A Qvveererereese oo iss et st ee sttt s 196
A28 AE DM e 198

1. @348l e B AAEGA ZAF oo 198
2. ¥A4 AR SR SALe A L& ZAL 200
A3A AT D FE e 202
1. 8340 e AR AN GUEEA BA} oo 202
2. T4 A FAPEE FALA PR HEY RAL e 203
AAA B 8 oo 204
ABA FFILEF] oo 205

_27_.



H1E HFAY sHES Jlelicks SHYY E7 ZA

23E, Aed?, 447’

Inspection of thrips species infested crops in Cheju

Sang-Hun Kang', O-Kyun Kwon? and Young-Kil Kang®

ABSTRACT: This study was carried to know species of thrips
infested crops grown in Cheju from January to September in 1996.
The species of thrips infested crops were 8 genus 13 species. Of 8
genus, Frankliniella abounded most, next abundant genus was Thrps,
and both genus accounted for 94.9% of total occurred thrips.
Especially, western flower thrips occurred on most of all surveyed

crops, and they severely infested crops with melon thrips, Thrips pabm.

' A #22¥A 714 ¥ (Cheju Provincial Agricutural Technology administration(ATA), Cheju
630-170. Korea)
A Fdtta 3 (College of Agriculture. Cheju National University, Cheju 690-756)
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AlA A A

F A8 (Thysanoptera)© el iz} YA o| At ofddy, o, 24t
Ad7A Exdte AFo2 FA dF FH LYol A & Foltk
(Tommasini et al., 1995). Il FHo] WA AX FAd o] EEAA
& g% gd=n g, AFEE 19939 99 dAFT g3 AR
Al AAZE XA R FF N B A (Frankliniella occidentalis)®} AJo] &Qd
F. Adie}, 33}, o], Al o], 23 Foz itso] HHrt YEidg. =
3 19939 11€0le EAFE dBFA dd #2802 AQuistd Al4dx
23 EFNA ol F N Bl (Thrips palmi)2] 'HAo] HASHAR, o] 3l 9
AT T A &3 AT 3B ool 7Rt s & g g F
Atk 2F eolFAda e Aol Avel, 71X, A Fo2 gitso] A
FHoZ FF sl HAT( 28] 5.1995).

Fardelol o slae 3HES AA3tez B7e el Y g3 Fo
Z1BE, M2ET, B 39 gaFdel vden, 42 ZHiEhd fe HE
< 4718, A de 2171 ok ol ol Aol NES
driv], ol¥ of sla g e e 71 Ha BoE Z2IAA BF
A& dol=d}, FaAdy ] 9@ 1A H&l= Tomato Spotted Wilt
Virus(TSWV) & uliZistd g4 89 482 AdAIed Ak (Yudin,
1986:Brd ¢ sgaard, 1987:#4 %, 1991:Mcperson, 1992). #A74A] =
ol TSWVel tig S8 e gloy gFdMe Hsirt Baso] gl
Fo)7} 9 g ajc}.

A AAHez FAde e 201 87 6,000 F0] RaHo| flen, &
vl 20H2 344 61F(F, 1976:9, 1991), d&dl& 2012 43 85%
15094%°] Baso} 1, olF 10%7t sdslZ o2 deix ActHs .
1991:Mound et al, 1995).
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AP e $2°171 0.6~1mm FEZ vf$ A& o2 7|FEA7 ¥
€ B ol MAY T Fale], A e AL 11AHE A}t 244
Me 204dE B/, Fadee] 4R ¢E B Bo AT SRS
B3l A 84 23 o gt dol R §3e AENE sleEid
A 22719 3 T8 & AH ez et Ao s Jdalj 52
FEA tpA] 22Ale] A7 & AX e, o] A e Hae F
@3l A9 S2olAl ettt EY oM dFoz e F AEAZ o)F
ate] ohA] Zhslslr] ARG (M %, 1991).

S8 veke] Fapdae] ozt A7E 60 TR 2R3 A7 A
7] AFste], F(1974)7F @3] v]71EF o2 23%5 8 FUlste] 2018 3
3} 294 58F-& BustAAMRE Fadael £X/o] FelHr ARE
OF A(1991) Tt Fady e B L FXo] B AF0A 2015 3
7} 242 37F& Badla o|F 5& 3F& oV12F 02 Folste] $2] U}
FAEel e 5 2015 39 344 613 ] St @4, F2E | HAY3io] 9

& Fe A 7l digd dFE o, F € ZojdaFol ¥ o) %
AT AT ZolAAFe FAda BXs Aol BY ATIN ¢ 5
(1986:1987)2 N L (Thrips wbari) 5 8FS UE3sbxn, shEAHa(T
tabacci)9t N THE 3N Y &l (Frankliniella occidentalis)7t $-3% A& Bnddd =§
# F(1991)2 AEAWe] vlo] MA3he Fady TEX L ALY 24}
N W F-3N &l (Baliothrips biformis)9t & v 2] %30 Y 8] (Microcephalothrips abdominalss)
T3S sl e, 3L s3adyeln Lo,

I3y FAEC T3 HAE Fe FAEH T A A7 ¥EF
Holu], eolFAda g ExFEAEalrl AUT F ALY TYFIo)
Astso] £X4S ABEE dart A Juc £ BAle 52 2t
€ 34 F74 2 +3FE A8 A8 YEH WA E A% 7]
2282 &&-8tazx £33t
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A24 AMa LU

1. 244

F2EE Jlelske S FREARE 19969 195 109744 4333}
Aok, AR L AFAE(F, 2 § 8¥E), A2HECGHM F 33%E). Ax
F(Qo], 32, 9 ¥ 20%E), ArFGHE F 3%E). 7l =aA T 4%
2) % 38BN ZF 2 {71 T 3~43] ARG

APUEE 2 BBy (o7 S AHEs Rz, €3 92 A AF e
FAEHE A= ). By A EA Yol WS WX 1 A EA
g 4~53 AA Yojx=d vhg, Rog FAHYE 70% L22o] EUEe
ulo] ¥ (20m! WHEATON)l| ¥ sk whdelct £8 AP T 35l
£ ul2 ulo] AW (20m WHEATON)® AEAE Yol A5}, 42 H|
g AHW(20%x30cm)ol ¥l AFAeA FAgHos FiHdE AR
t}. A (Washing method)& 100mesh EFAI &M E kel 31 1 9
o] 50mesh AIEHME HA $& ths FXEZ HEAE Ao sl FA
FAdY & A s Aot

2. ZEAZ

AFAY A E 70% 2L BASAA ZgPE FES A2
FASAG. BEANE 58 AAe] APl oA @42 CMC-
10(Master Chemical co.Inc. EIK Grove, IL)& A3t A|&3iH 1, =<
Hive BES A O AFAE A F FE T AT

3. A E553

Zade e £+ TR M4 %(1991), Palmer et al.(1989), Nakahara
(1994) S¢] AMEE o] &3Act. £ FAYeQ 8 Fej3 5 & J&gd
n)7 o2 #gddid 7|1 ZAAE S v wEHAN A 28T F AES st
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A3A Az g 3%

1 AIFE 228 7l Fa8e F74 A

AFedA FHEES 7l8lste FAEH = 2F 2015 8% 133°] &A1
QoD | Snothrips?s 15, Anaphothrips?s 1%, Frankliniellas 2% Microcephalothrips
& 1%, Megalurothrips®: 18, Mycterothrips®; 1%, Thripss 5%, Haplothripsss 1%
o] AAHAY. AFEF2AE Fste FAEY 5L E 15 2o}

B 2€ HFHAEAM AR FAEY TR FHFTES JERd Foig. A
FREAME BF 12F0] AU, dittEgAdd s Bx3FAdde
HdE 82Ed Bt ZAEE $HFL W, 55, BT dl
HEAYE st SH TR, BEE, P AAAN xS AE st 3
Foldct. olF FAtelA e LolFABIE Bol RS &g Fu A
Y, € ZAleA e 10970 ZAHE o] Bxd3F3AEart ¢35 A2z 4
etuch. 22la FollMe FolaFady, S5dMe o3 Mgt +43%
t Aoz zAEAY. 2AMEFE vEoA 11F0] ZAs Y] 7 B8 F5
Hell7h AA AR, HFApe} FolA] 4z 9, 8Fo] ZAIH ] vnA B FA
a7t AAEAD. RI(1988b) & Bl s} F-3tol] ditFA g, sfeto]FA
g, eol&AdY F 13F, 7RI ARG e dtEAE, 3] F)
gy, gFade], olFade F 63l TAATt AUt

FERES B, W, FA 3FES ZARISY, ZAMETE 44 5, 9,
8%F2 2 vad gy Fo] AJHAAHE 3). 33BN $HFL 44 &
3408, dnEady, Lol Adyien #44uee 4z 35.7, 49.3,
60.2% A ct. 53], ¥ 5(1986) Ao A 2olFAde7t §A=A] eighct
o Bt o}, o) ZAtelA ] QolF:AEast BAstn US& #A
stk zelm RII(1988b) = ArelA] eolFAdyel BAHS Kang v}
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Aot

E 4 AxFo B FAEH FHE AN Aoz, RAAFAME
R5 7%0] AR, RxFAEe s 27), 9], sutelM 2z 65.1,
77.1, 43.0%, 201&A8e7t 13, EvtE, WLEUE, 7}4], 4, 0],
A ztz 72,9, 45.5, 68.3, 49.7, 68.5, 30.7, 59.9% 2 A3}t
T#E %(1983)2 #AFE rtelste FaAdde 1230l o]F 2ol ¥
AL eo)FAdd, dutgAdd, FojAFAdd, I3AFAEA} &
At

E 1. HFS 5SS st Sxga 280

& 3 ¢ 3 9 oA ® 719
Scirtothrips dorsalis B 244 Sd
Anaphothrips obscurus P AL Ao
Frankliniella intonsa SR Fi
E occientalis ExFEAEd Fo
Microcephalothrips abdominalis = BESEIE Ma
Megalurothrips distalis A2 FA4d Md
Mycierothrips glycines FolgF A Mg
Thrips hawaiiensis B} 2}o] F=x1 4 &) Th
T flavus of7tA| F AL Tf
T tabaci b E SR Tt
T palmi Lo|FAg Tp
T. nigropilosus oy} A Tn
Haplothrips chinensis FuFAH Hc

YR E22 199649 1978 1097HA] =AHE Y
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B 2. MFEX|He] AzixtEol tlsks ExlYy 557 ¢ AMES

ZA} FAde 58 A3+ Y 24
28 8d” Ao Fi Fo Md Mg Th Tt Tf Tn Tp Hc "% 3%

Wg 3 1 42514 3 20 5 8 1 0 5 8 493 11
(0.6)" (0.2) (83.9) (3.0) (0.6) (4.3) (1.1) (1.7) (0.2) (0.0) (1.1) (1.7) (100}

¢ 0 0 20 7 0 2 0 2 O O 3 8 53 6
(0.0) (0.0 (56.9) (13.7) (0.0) (3.9) (0.0) (3.9) (0.0} (0.0) (5.9) (16.7 (100)

£ 1 0 11 25 0 125 3 12 0 0 40 1 218 9
(0.5) (0.0) (5.1) (11.5) (0.0} (57.6) (1.4) (5.5) (0.0) (0.0) (18.4) (0.5) (100)

= 0 0 16 1T 0 O O O O 0 3 0 47 3
(0.0) (0.0) (34.0) (2.1) (0.0) (0.0) (0.0) (0.0} (0.0) (0.0) (63.9) (0.0) (100)
3 0 0 2 18 0 11 0 2 0 0O O 0 33 4

(0.0) (0.0) (6.1) (54.6) (0.0) (33.3) (0.0) (6.1) (0.0) (0.0) (0.0) (0.0) (100)
%% 0 0 70 20 0 1 0 0 O O O O 91 3

(0.0 (0.0) (76.1) {21.8) (0.0) (1.1) (0.0) (0.0) (0.0} (0.0} (0.0) (0.0) {100)
@1 ¢ 1 7 0 0 0 1 O O 1 0 11 5

(9.1 (0.0} (9.1) (63.6) (0.0) (0.0) (0.0) (9.1) (0.0) (0.0) (9.1) (0.0) (100)

# 3 0 58168 0 3 11 63 0 5 9 1 321 9
(0.9) (0.0) (18.0) (52.3) (0.0) (0.9) (3.4) (196) (0.0) (1.6) (2.8) (0.3) (100)

Y Sd: B3, Aol R 38, FiriwEddd, Fo:¥x=3FA84, Ma:
Folal e, Ma: R g, Mg:Zolg3Aqdel, Th:steteladd], T 3
e, TN FAE e, Tn: vl gy, Tp:2olFAYd, HoFIaF4
EL

Y (e ZAMREAA Y FAY vl



# 3. MFEX|H2 FREE0| Ydsks S S7 R Myok2]E

ZA} FAdY FH5E A4AF A 24}
B8 g9 Fi Fo Ma Mg Th Tt Tn Tp Hc % F7

EA 5 O 1 0 0 0 4 2 2 0 14 5
357" 0 (7.1) (0.0) (0.0) (0.0) (28.6) (14.3) (14.3) (0.0) (100)

AA 4 73 49 4 1 3 1 0 1 2 148 9
(2.7) (49.3) (33.1) (2.1 (0.7 (2.0) (0.1 (0.0) (7.4) (1.4) (100)

A4 1 4 23 O 3 1 7 5 68 0 12 8
(0.9) (3.5 (20.4) (0.0) (2.7) (0.9) (6.2) (4.4) (60.2) (0.0) (100)

v S:2R3ARA, Ao:thRRBAYH, Fiihe3ARe, Fo:RxFFAL, Ma:
ZolelAga, Ma 4SS, Mg: 22 5A8a, Thiststolapgal, Te:oh
FA08, TEOIASAEE, Tn:olvel 3, Tp: 2ol 3424, He:E 323
el
P (€ ZAREAN SN TN E

ZAFANE 9F0] ZAERCH, B, G2, shsolA 2 dinrgAga,
ZreFEAdd, HEgdalst $YFoIRAD. 2 22N 42.5, 69.7,
74.6%% AFAYh. FAFAME 8F0) ZASREY, WEolN BeE
e, PFels shagal, ARolA uluEage, AGENA 2=
A, seh Fuels BEAgAst $HAND, T ES AF 36.4,
88.1. 58.3, 85.0. 75.9, 56.7%%th, ¥&lNE B gal s i
Wel7k 41.7%9) 2L ¥l TAEAT. § $(1987)E HAFo} molA
F4 939 FAYAE AAskn ZelALFANE HEALAT $HAD
detgada, 222348 €02 Yo ¥ djth I o =
Al E ALFAME ZF 103°] AL, $3FL ExFFAEY
QX et SEAEy ¢o2 B B Ao ZAH], 2 1
g Zadae) BXge] ¥MAHUSES ¢ & AN
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B 4. MFEX|He| dafoll Wilshe S 7 ¥ Myokzls

24} FAMd 258 A5 Al 24
A8 Sd° Ao Fi Fo Mg Th Tt Tn Tp Hc *HF 3T

7y

445¢7 0 0 5 30 0 0 O O 0 O 86 2
0.0) (0.0} (65.1)(34.9)(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (100)

2% 0 0 40 234 0 0 O O 47 0 321 3
(0.0) (0.0) (12.5)(72.9){(0.0) (0.0) (0.0) (0.0) (14.6) (0.0} (100)

Esl 0 0 1 5 0 0 4 0 1 0 11 4
(0.0) (0.0) (9.1)(45.5) (0.0) (0.0) (36.4)(0.0) (9.1) (0.0) (100)

& 3 1 13 41 0 0 1 0 1 0 60 6
EntE (5.0) (1.7) (21.7)(68.3)(0.0) (0.0) (1.7) (0.0) (1.7) (0.0) (100)

7vA1 1 0 49 87 12 0 3 0 23 0 175 6
(0.6) (0.0) (28.0){49.7)(6.9) (0.0} (1.7) (0.0)(13.1) (0.0) (100)

#d 3 1 182488 9 0 13 0 16 0 712 7
(0.4) (0.1) (25.6)(68.5)(1.3) (0.0) (1.8) (0.0) (2.3) (0.0) (100)

294 0 0 91 15 0 0 1 0 11 0 118 4
(0.0) (0.0) (77.1)(12.7)(0.0) (0.0) (0.9) (0.0) (9.3) (0.0 (100

£ 0 0 78 124 0 0 72 0 103 1 378 5
(0.0) (0.0) (20.6)(30.7)(0.0) (0.0) (19.0)(0.0) (27.2) (0.3) (100

¥ 0 0 58 26 6 0 5 0 36 2 133 6
(0.0) (0.0) (43.0)(19.3)(4.4) (0.0) (3.7) (0.0)(26.2) (0.3) (100)

W& 0 0 4 109 0 0 23 0 8 0 182 4
(0.0 (0.0) (23.1)(59.9)(0.0) (0.0) (12.7)(0.0) (4.4) (0.0) (100)

-36-



H 4. A%

L A4 78 4+ W 24
‘?--“: P AR-i . A A
%2 Sd Fi Fo Mg Th Tt Tn Tp Hc %4 3%
2A%F ¥ 4 162 150 17 7 13 2 23 2 380 9

(1.1) (42.5)(39.4) (4.5) (1.8) (3.4) (0.5) (6.0) (0.5) (100

g2 3 0 46 0 3 12 1 1 0 66 6
(4.6) (0.0) (69.7) (0.0) (4.6) (18.2) (1.5) (1.5) (0.0) (100)

s 0 11 75 0 0 252 O 0 0 338 3
(0.0) (3.3) (22.2) (0.0) (0.0) (74.6) (0.0) (0.0) (0.0) (100

dAwwx= 2 32 51 14 0 12 0 28 0 139 6
(1.4) (22.9) (36.4) (10.0) (0.0) (8.6) (0.0) (20.0) (0.0) (100)

d¥F 0 11 1 17 0O 9% 0 1 0 126 4
(0.0) (10.1) (0.9) (4.5) (0.0} (88.1) (0.0) (0.9) (0.0) (100)

4% 0 0 10 0 0 0 14 0 0 24 2
(0.0) (0.0) (41.7) (0.0) (0.0) (0.0) (58.3) (0.0) (0.0) (100)

42 0 2 17 0 0 1 0 0 0 20 3
(0.0) (10.0) (85.0) (0.0) (0.0) (5.0) (0.0) (0.0) (0.0) (100)

% 0 7 32 14 0 135 0 4 0 192 4
(0.0) (3.9) (18.0) (10.0) {0.0) (75.9) (0.0) (2.3) (0.0) (100)

¥t 0 8 4 17 0 177 0 O O 329 3
(0.0) (27.6) (15.8) (4.5) (0.0) (56.7) (0.0) (0.0) (0.0) (100)

50 0 10 0 0 10 O 4 0 24 3
(0.0) (0.0) 41.7) (0.0) (0.0) (41.7) (0.0) (16.7) (0.0) (100)

¥ Sd:EEZAEH, Aorl#F &g, FirdigEdAda, Fo¥x@dadal], Mg:
FolZAE e, Th:stetoldaqde, Tt: 38, Tn: vVl 484, Tp: 2013
AEY, Ho: 2@,

? Odle 28d #2883 6le
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S FolMe 63 AR Funkliniells 0] N F-¥-S AAAR, =
At RE 3 FolA BreFEA bzt $HFQHE 5). oA BxF
FAEH} S 53] A3y g e 2Pt He Aoz YRdg
(Brd ¢ sgaard, 1987: K, 1997). R11(1988c)+= 3H#lFol 29F°] 24
gz sgon, olF 163 € F8Fo g Busigoy 19909 ol ¥ B3
FAEH L AUt ong dReM e Fady LEAS Ayt AYE A
o2 AAAHE S REIX %, 1993: 58, 1991).

Bl 9% #1HY e, FUMNE ReFEAE, Sl
Me stetol: A, T E EEFAEH 42 56.9, 74.1, 82.3%
2 +HSAHE 6). RiL(1988a) HsFol BEEF34UY 5 11F S B
gk ok, AL 9% F 201U Ol daANE AT 7|FARE A4
3 ZAbsfoF & Aoz B}

=g, AN e FoldFAde, et dnEaAEy, AzeA
sEaAE, Az BxedEaadast 24z 51.7, 42.9, 96.2, T4.4%=
+HAHE 7).

ol g By, ‘Mol gL FA¥de BxFEAEe, diEA
e, sEade, oAy, oSy, ESFN . steolEA
e, vivelFade], F3EA g, FoleldaAdy, FolaidAady, &
2 &g, o7t FAEe Eo2 BAshe A og AU, 2 AlF
5 5ZEE Jteishe A S FanklinielaE o) 713 Bk o0, Frankliniella®t
Thnpsol AA 94.9% 2 FAES 7t ke FAEy e dPES AA AT
(B2~7).
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B 5. HFT stiRol Wilsk: Sxide 37 « MEol2ls

= A gAdd B ADT T
42 s F  Fo Th Tt Tp R4

Fillold 0 5 169 0 0 0 174 2

0.0 (29 (97.1) (0.0 (0.0 0.00 (100

o 12 94 126 3 2 1 238 6

47 (372) (498 (12) (0.8 (0.4)  (100)

Adigt 0 11 170 1 9 69 260 5

0.0 (420 (654 (04 (35 (26.5 (100)

3 3 0 20 317 0 0 0 337 2

000 (69 (935 (0.00 (0.0 (0.00 (100

w3 0 136 716 1 0 0 852 3

000 (159 (4.0 (01 (0.0 (0.00 (100

FEF 0 9 13 1 0 0 23 3

0.00 (39.1) (56.5) (4.4) (0.0) (0.0) (100

Y Sd:EE 3, FiitldEaida, Fo:¥x3Fsde, Th:stetolFAEa, Tt:
sEAg e, Tp:olFqde,
7 Odle 28d AT Vg
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¥ 6. HES 2ol Yk SxYa) 55  xMEolalS
z A FAdY 2L A5 W 2 4
Z4& 8¢ Fi Fo Md Mg Th Tt Tp He "¢ F 7

ezuzl 0 96 194 1 0 45 1 3 1 341 6
(0.0 (28.1) (56.9) (0.3) (0.0) (13.2) (0.3) (0.9 (0.3) (1000

v 1 1 3 0 0 20 O 1 1 27 5
(38) 3.7 (111 (0.0) (0.0) (741 (0.0) (3.7 (3.7) (100

¥ =79 0 7 0 9 0 0 0 1 96 4
(82.3) (0.00 (7.3) (0.0) (0.3 (0.O) (0.0) (0.0) (1.0) (100)

Y 8d:EEFAEH. FiridEaEd, Fo:Ex3EAEd, Md:RelFAde, Mg: &
ojelFAge, Th:stetoldapdd], TL:wEAde], Tp:oolFAdd, He: 3383
g,

Y (e 2384 FAEd3e vE

7. 716 TARRISOl WASHE S 57 ¥ AT

Zz A} 044 253 494 A 2 A
4% 8¢ Fi Fo Mg Th Tt Tf Tp Hc #& ¥4

294 8 4 0 15 2 3 0 0 5 37 6
(27.6)"(13.8) (0.0) (51.7) (6.9) (10.3) (0.0) (0.0) (17.2) (100)
= 0 3 2 0 o0 0 0 1 1 7 4
(0.0) (42.9) (28.6) (0.0) (0.0) (0.0 (0.0) (14.3) (14.3) (100)
A% 0 1- 0 0 o0 7 0 0 2 78 3
(0.0) (1.3) (0.0) (0.0) (0.0) (96.2) (0.0) (0.0) (26) (100)
A4z 0 0 32 0 0 0 1 10 0 43 3
0.0 0.0 (744 0.0) (0.0) (0.00 (2.3) (23.3) (0.00 (100)

¥ Sd:EEFAMe, Fidndde], Fo: 23384, Mg:Folai$ags, Th:
gofol Fadel, To:shEA g, Trol7AFAE e, Tp:olFAEd, Ho:$38%
Ay

7Ol ZAEE FAY T vle

..40”



2. 38 S5 F2 Jeld 53

AFAY s2AES 7Hshe a4 8 343 54 o3 2o

7}. Scitothrips 4:2] 57

tEole 8uitola EXE 20t e RESA HoAUth drlFolle R
72 Zo] A

1) S-S &Y (Scinothrips dorsalis Hood), 1181

422 Fdole 0.7~0.8mm, FAL 0.5~0.7mme] 2¥Fo2 FqL
gYoln] R FHMolt. ¢Ae] B 2} ujr] gRFol T st Ry
Zhlen, 1 H% FYE 4o ¥ o gy stedts e
& S A} B Eole guitoln, Allrtde 4, A2~8uide 37
Moltt, 47le HAARE 3olm, A24Rs} g Arrt A, Wrisd
7HEUZ S o] & 71222 99 Y. 71eurkEe] FIALE HE
X dojx FEH-el At ArtEe] FEARE GFA oA U
N gl AArE YRR 6~T/H, BFE 37 Az, AAY FFl 270
o, =87 37 Q& A= Yok EF A3~7eiole] FF A4S AL YR
93 glon], Al8uit]e] W44 (posteromarginal comb) & 3 3t}

Y}, Anaphothripss:2] 57

Qbgel AaR7E glon, dsle] A9 ARE Zold HolA] gt B
M7E gl 2 AEAR) &L A(DA )] At

2) CHRHZE 2 l| (Anaphoshrips obscurus (Muler)), 222

AR Mol ZulTeld 2Nl k. ddvle Aol HF
ol 8utd, 1rlde &4, A2~5oite gZdeln & side A4
ot} B §o] 6rltl= 23 BfAle] o] 9- 2 B

ZtEE7bEe FHE 712F FHoln $YoA 2BR Y] HY 4% F
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’472}7) (campaniform sensillae)7} Utt. I7t&el ARE F2d x5
3 J7te ARE GF-EelA 1/4~1/3 FE4 ARgx F473471Ee 3/1~
1/2%-80] AN dt. dd7iel AN 7~1070, KAl 4~7749] 27}
i}, B-E 8ult]e] 8l44F (Posteromaginal comb)+& &d3sict,

o] ZL YA S 3le Fog AL dEA AUA ¥},

O}, Franklineilla 4] 7

tEeole 8uld], ¢t we AR E WrMAtEl s w2l Z 14, R
ZVgAte st 2Ag]o ztzt 24, 1%40] 3ol B5F 54eltt. shdvliel d¥AY
2A2Ee REA 712 g s o] it

3) CHorE XU &l (Frankliniella imtonsa (Troybom)), 2183

AR BN ZAolA g@eln vl HE BF2R EEH UA
@t dEele 8uitjolan #|7,8vide Belxe] glon, tEe] 54nide
Gt FEEAlIARE A1 HE H ARE At ZREdIMEdE 712
Z°] F3tAl A fFel] FAFA7IZE Ao, FIARE AZel AX .
A7EE] Wl R (scutum)oll 7t2Z0] %Al so] Jln BRG] HH, F
FARE FFd Axstn FARAVIE vk B8 AgA o] Fhole WA
o] g},

F39 FAE G A Yol tFo] 4~54 BN EFH 6~8HL 2
Aojct, A

4) Rx-2E WY )| (Frankliniella occidensalis (Pergande)), 1184

d3le] E4E AN FZ2M0ln, HE R AAZE EEAIAES
H]&3 dojojr}, g Eole 8ujrioln A7niti A8wit]st Hh 71eH|
7ted FHE EFAY 2ERY0ln, FYARE dFd AX3, HFq 1
#e] FARA7 k. B8 3~T7-dle & 4 ¥H (glandular area)7t
Ak,
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2}. Microcephalothrips 9] 7
tSole 7 £ 8vd, EEARE 2%, s IARE HERA
glol 29 AR DA g} B wFRo] ¥anrt o, % 2~Tvitd
S4AF NFFGe) st vl bl viste] A3 Ao
5) ZE || & '8 &l (Microcephalothrips abdominalis (Crawford)), 125
otAel e ZMolm, HEole 1, 2°ltle AL ZAMeln, A3uid] A
Aot A4~5virie] YREL GA BA. W7tE TR ARE 23~2870,
HZ71A212l 9] AR e 4~T77 Ut
R 24 Ao Mol n wjgt tiFole B2 Tl A2
~4eide GA BEdo
v}, Megalurothrips 2] 57
tEolE 8ridelx, FEARE 3%, rteTRd UARI AFRA
2%o] ok, B3 AgAel e TR A,
6) Ma|Z x| 2|l (Megalurothrips disalis Karny), 186
oe] BAe TAMoA sZMoln telel ¢AAE dFs HAE MAe
ot} e ZMolm BREo WAyt ok B Ageiy FHe A
244 (posteromaginal comb)& FYFEolA Fojo}.
FA 9] B SR Faoln o Fole ZAfoltt
v}, Mycrerothrips 352 5%
HEole 8uit], TEARE 3%, WiesRe AFIHER A AR}
2% ok, B 3~7uigdEe 2} sAaAede] .
7) 20{2|Z x4 &l (Mycserothrips ghycines (Okamoto)), 1287
oze] 242 gAMoln] tEo] A1W L 34, A2HL 2, A3FEL 7
2ol 3, A4~8AL Y@Molr 43e] YREL A BAY. ks AF
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7PgAE] AR 2%y, ehdv) BREel] 7~8749 A=st A Bl 27
o] A=7t @S we} gl B3 A 8uitly] RrtAA el e HAdFE e
ARGt weE .

A}, Thnips %91 53

HEole 73 £ 82oln EFEARE 2%, Fr ARE ERAtelA
2y Az gt WrHEER AARE HAFRA ] 2%0] Ao, BR5w
e 2x5t e A gle Aol Ut

8) stto|ZxHall( Thrips hawaiiensis (Morgan)), 18

g7 F4e T4 A g@Meln, dele FAMolrt, vig, 7tERE

g SRl ML T B Eel Al1~2uit) e ZAoln A 3uite B4, A
4~701t} (840l e MAle 887N B0l A4,58 UFEL Hyo]
o} dvle A YREo] ¥A Bt

F7 o B4E oz tjFe] 1~3-2 FHoiy, A4~T7H (84| U
A s 8H7AA)E ZMoln Ae] weld 4~7He] YREo] FANY Ax
Ut '

9) OWMAIE ML Thrips flavs Schrank), 189

zlel A Gy FMoln gFo] 1~3uit)e E4T FA, 4~
7uic] (848 o] Sl MM 8HAN) & ZHoln], 3~5rivje] FRELS 34
olth, ¢d7lE AAAH o2 GHoltt, ERAlIARE B0 Fon AEE
e 9Ee A SUbe BAE FUNE A2FEo] RN A2 2
Hof k. B2 A 20kt] o A (pleurotergites)oll 422l ARt gl A 8ri]
o] g gz

Falo] B gl gHoltt. ¢ Fo] A 1~5vitlE F4olx A4~
5vjt] BRES g8 d4oltt.



10) opEXHH | (Thrips tabad Lindeman), 210
dA9 FHL 25 A AdA 2] AR Wolrt Hstm, PwkAe
2 o Fdde B4, Adde A7 B, gdile 22403 Hiole
ZHoln dtA oz Allvicie} A|3~5eir] WREL tih g A& W
EdARE 1403, EAlelzlREe Az (ocellar triangle)el &
o fAPS. HERAARE 671U0ch. drksel 2% VAR HEIMRAR
of 93 Tl 2 Awst 30~2570 Aok, B3 A 20y Gdele 349 A
=27t e, 5~8uitl o] GrtgAte] o] u]ag AR} gl st
F29 4 Ggqol Foln] tiEole) 1~3H L Ho|x 5~THE
2oz A4, 549 YEEL FYor},
11) 20| & xHH | Thrips palmi Karny), 2811
4zt ENL Fojn bl F¥Mqolth dEe] Al~2ndE 2%
A, 3utde 84, 4~Trid e Z4ola, 6rite 33 AL @4 & 9} &
TEARE 1401, EFAIARE 4T AEAlold fAEY, HER
ARe 67 Aok, 7t 2%e] AARI} Jon 7tz Fo] #el Uk, 7HE
d7tE T8l 387424717 A2 FERARE HAFelA oA gt Rrts
Wl el Ml2F0] dom, N2 wAtetA] ¥n AN RotAh, Sirige
HA&ole $424717F Aok, B3 220k Gl 442 24271 oo, A8
vl o] Hldeg-& St
FHLE &7 vxF BAE 7Y, BF Agridel NAFdE S
o B3 A3~7eid e 7tz 2 ARH7t Aok
12) o|U2|ExHH )| (Thrips nigropilosus Uzel), 112412
429 F4L FYojx tiFole Trideltt. B Fol Alvide 9L #4
oji, & rlde ZAo|tt. AM2~3uit] A A|4~5ririe] R EL M
FANL A, FeAtelARE e 4EFE Aloldl A HEAARE 6%

_45_



ojch. 7ol AR B2l &Kol 2 A HEF 7HgAtelo] 349 &L &}
27t Aot 55 A2etd] deol] 3] Ahert flen, guitie) Bidsrd e &
A3jct.

TR @7 A ACHAR) T 72 A (DA F) o] At

AY. Haplothrips %2} 57

wle] Hole vg ZHEY A3, ¥F A3~7old T & dEd AR
7t 2% A4,

13) ES2UE N H || (Haplothrips chinensis Priesner), 71213

4 & Zgolny AMe] Mirt EoJA Ut} tFolE 8uilE Ho gle
U, 7eide Eelgol Al @x, 1~2vid 9} 6~8utte 24, 3~5nidE
ol £3) viFo] A|3vitlE 24 uldiAolx 2709 7|7} glen, A
4videle 4719 42717 ot Fe ARG e AARE ERE B
Fslx] ¢x s, dote] Folelvit e #@Yoln, shEult}e] st St
o] FolElride g4z qolrt.
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gdEol, ulg, Wt By
g 1. EE252H &) (Sartathrips dorsalis Hood)

ool we, ks lau Bag
a9 2. ¥ AN 8 & (Angphothrips obscurus (Muler))
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Y

Hsol, vjzl, ke s 2

a9 3. o\l 8] (Frankliniella intonsa (Troybom))
, S

g5l ool ek e
29 4. Fxcgh3Ea Y 2| (Frankliniella occidentalis (Pergande) )
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Y G
g Eol, vlal, g7 vl
a9 6. A Ead | (Megalurothrips distalis Karny)
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>

dgel, vg], e

HEel ve, ke ol g
a9 8. &t2}o] FaN W &l ( Thrips hawaitensis (Morgan))
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tgel, v, Wts Lle b s
2% 9. o}7HA] F:a0E )| ( Thrips flaves Schrank)

dEol, vlel, Wi 2230y gw
1% 10. 93208 & (Thrips tabaci 1indeman)
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g, o), Wis i
23 11. 20|15 AN &) (Thrips palmi Karny)

t&el. 98, @7t S5 412,301 9%
3% 12. e 3308 8] (Thrips nigropilosus Uzel)
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dgel, el Wrhe By

19 13, F33h3H o] (Haplothrips chinensis Priesner)



d Al AT

op¥l ZAlollA &€ 13F9] FAEalol Y HMEE obft 2ot

o] M HE+= Palmer eral(1989). M5 H(1991), T8 %(1994),
Nakahara(1994)2] ¥ & 2 nstod 2Adslgct. MR AlEE £HI)=
dAojZo A BFY U el H 5L A&

Sxidalel g

BB 220 THo] QIUF. coeerrrrre et 2
BE B0l TR0] QUEF.  rererserrisieensiinti e 13
_ Al WAL B2 ole B3 3~74el 1/29] AL do| B},
EEAlolAuts 9EE B Qon, Wis AR A2
=) = O O P CE-E P
7l A7t sgafo] ohn, By 3~74e] 1/20] 2 ol g}, 3
CEFAIIAR ) Foll ® Al ATE, e 4
EEAFO|ZFR I} o] EA] ZA] QETF.  oeveererreeer e 7
L Q7SS E] BZol] ZAFRIE QUTE, e 5

PheERe ABol AR ek, WS BR8]
ARt Qon], By A2ekd GBel ARE 44olch - FolzlFA g

. Pl EREC] EE50] UA &en, tEolr FZMo] oYt} oo 6
o2 E5 o] 250 don, gEele F@olx Aeuitd Hol=
7. 80kt] Zo)o] &et ABTF ZTh, «oorevmririeanenee e PEES IR
LA SRR Foll Al A ZEeHvbE $83A710E o
T]So0] 7obt)7} 8uFTIETE ZFTh, cooeererrenire e O E SR
Az SAR7E woll HA 2A) @t 7hedsbsed 44232710 it
t] o] 7ult]z} 8ubtlHe) ZArl, PEIES LR



7. 220l 2] 3~8A o] HZFR T} QUTE. ceeocveeerrereinenniianiieiie s 8
-840l 7 3~8A HjZol] BRI} QL. oreererereeeninnneenc e 9
8. tEe°] A3vitiz} Mot} WrtE AFARE 3%l RIS

v}uf 9}o] _rr'__\;]E_ F J'%E.°J°]5}. ........................... s}g}o]%iﬂgaﬂ
-dle AAA o2 Bl rts AFol 649 e 2RI} stk
.............................................................................. S BEXEEY

- ke SR FE) AR} Yo, FYo A AR U,
FZoE FUAANN7} Aok, velBRRo] E25o) Yn BEA
ZEARBEA O] QUTF.  +ooveernvrereremsmensnessiiinnesttienresseaesne e PR EE SNTEY

10. 2R 4ol g, TEol Alvttlol ol Fajolch, oo 11

- EERe) 29| 3T tEo] Al1njtig FAo|c, By A 20ir]e]
ool 3l A Ak Srhs PHE FHE 94

OBERYGOITE e olue) &g )
11. EFRARIARTt FEF v HAFl XA 25 A28 w0
3709 AFRIE UTE,  cevererre e 12

- ERAIARI dEET FEAleld ARG EF A28 B 4749
A7, TR B FHe AR JAA Gedt. 2013 g
12. 85 3~7viti s} G B8 °o] 3o}, B Fo] 10 A 9} 3~5vi]
LFEE Fojrt. B4 A2ujrie] Fud 349 AR} Ut - spEAg e
- E5 3~7vit st dael o] flev, B Ee] 1, 2vid A% 3~6v7d
AFEE FAojnt. B35 A2vir 9] o 449 AR} St oA FAE
13. B &ol Al1~2vttl &} A|6~8vltle 2ol A3~5vid & B4o|H,
A3ricl e #¢ vd ot JERAALS drteel AARRE €0
B B L P EESERIE



A4d H 2

AFx F3AE B FAEd T/ R +HFTL 19963 1849 10
474 oid, A, W3, Avie, 2343}, 28] § 3870 ZEA ey
Al Yo 2AR Ae OgF) gt

1. AFE 380 TAste FNEH e BTN Eal(Soinorhrips dorsalis), T}
P23 3308 ol (Anaphothrips obscursss), O %3308 8] (Frankliniella intonsa), 3=
F NN ocviensalis), T\ 2] FAN Y| (Microcephalothrips abdominalis), %2} %
AN B B (Megalurothrips distalis), 0181 % 3WE #| (Mycrerothrips ghyines), 3t9}0] F3)
&) (Thrips hawasiensis), VA F N AT, flavws), 5+5 W H(T. abaci), 2.°]
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Development of mass rearing technique of western flower thrips

F. occidentalis for propagation of its natural enemy.

Seong-Eon Lim, Soon-Yeong Hong and Soon-Kyung Chung’

ABSTRACT ! This study was conducted to establish a mass
production system of western flower thrips, F. «cdentals, as a prey of
Orius spp.. The suitable rearing temperature of western flower thrips
was 25, and their oviposition numbers and duration was 277
eggs/female and 45.7 days, respectively. The best collection time of
hatched larvae was 4 days after oviposition, and the percentage of
larvae obtained 97.1%. The efficient foods of adult thrips were pollen
of pine and honey bee pollen of wild rose(R muliflors). The oviposition
numbers and periods of thrips was 244.5, 248.0 eggs, and 54.7, 49.3
days, with pine and honey bee pollen, respectively. The percentage of
larvae survival and emergence was 77.3 and 74.3%. respectively,

when broad bean was used for food of larvae.

! A1 F5%% 71449 (Cheju Provincial ATA. Cheju 690-170. Korea)
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oz 3un. adn ZFol2 RS FFAFA £UA & (net
reproduction rate, Ro)°] 3o §1& R} qujo]d F7ljicia B33y
9. FIU(1997)2 53t £& Hol2 AMSE A4t I3 AN S vol2 @
ARG A&7l A3 A7 Bz it £ AFoM = A
ol B E3E-S Hol2 AL o AF7|No] Am, AFF7t Bol Ax|F}
€ Z3%S Btk 57 30l AdFoly FRTH Y& &I $3180]
FEE AL AF T YL AR Koy, gog AAY A7} o] Fo
ol & Aoz ¥},
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AFE A TF AE o8l Yo g A8 GRS Jle ALE o
st} G 71 EANS Z1e, FAEY AHRY AR e, FAEY &9 18
WHE F3ie 2 R RERF AR, FAEY AN dxd o
& AdF, FAEE Hol@AR)FTRIE A viHe 9. FFASE A8
HolFfol e AES R F3Ed Bl 2A Ade e 2t

1. A8 B3 €% o128 E71(c1a28%F: A7 8em, ¥l Scm)el
AL 100mesh FALZ 25 B e setdEo e A9 AHgshe Ao
Fxed, HgE ol B 4mAx ol 28 AT (AZ 3.5cm,
E°] Scm)E QolFd AdE {28 + AN

2. FAEHY L AYHZE ol &3l HHoIHY AT F AL
B, f3& FFE o183 AU, 71VEREE AH{8710] Yol
W 2 FojlA WelZ)7E HA

3. FAEY 28 435 2 ABVRL BeAAE 227t 2EFE F
Azt Bkn AWIRE e, 30¢dM e 25 WojRe Y
< 2

4. FAqEd 2o F3pyd Fae @ 73 gEols + @]
g o] &% o] EMoHT o] & Ax} &2 ¥A sty
FE710o] A REhREE el ofeidl, ¥ YEsolN Y o] &
3he Aol F3ot.

5. #3732 AR FE R EC] ¥ 4~5UAZ 2AEHU,

6. AH58712 dEE &S A7 Weken, 250~3007E7t A2
Bkt



7. FAEd 4F] Bole BHE TEGR) AUF 3E ) TYE By}
) 59 ) A 38 ) AuF 3 £92 3RS ¥
B710= ZAA yeigen, A EdsEd 24P Atgdhe
Aol 7b} A FA ),

8. F% A% S AT #3F HolFHY AT L 2 3L FHHRIBAF
THE A deisten delx J37HA] T5S 2L o FF3AS o
ole A57t 718 AoA 1.
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$AE. AEA, I

Survey of indigenous natural enemy of thrips in Cheju

Jeong-Heub Song'. Soon-Kyung Chung' and Young-Kil Kang’

ABSTRACT : The collected natural enemy of thrips were minute
pirate bug(Orius spp.). predatory mite(Amblyseius sp.), and
parasitoid(Ceranisis sp.). The minute pirate bug were collected on 21
plant species- eggplant, potato, watermelon, leek, buckwheat,
soybean, sunflower, white clover, hot pepper, cucumber, pumpkin,
gerbera, peanut, cosmos, sage, ryegrass, goosefoot, corn, welsh
onion, tomato, cleavers, and their species were O. sauzeri, O. strigicollis, and
O. nagaii. The dominant species was O. sswteri and percentage of species
composition was 66.3%, 31.2%, 2.5%, respectively. O. nagaii was only
surveyed on corn in 1998. The collected species of predatory mite
was Amblyeius barkeri, and that was collected on 4 plant species - potato,
cucumber, gerbera, eggplant. The collected species of parasitoids was
Ceranisus menes, and collected on 4 plant species - gerbera, carrot,

cucumber, eggplant, buckwheat.

' 3% %3714 (Cheju Provincial ATA, Cheju 690170, Korea)
2 AFEoieta F2 ¥ (College of Agriculture, Cheju National University, Cheju 690-756)
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A A A

1993 eolFada ot ZxFFAEYrt Sl 22 AFx FrlA A
Hse Hejnied she-2UZdM AAE ojF o], nF, Aui, I8 7
A T A3 LR EAA A E Fu Aot °lE FAEE 14D 71%e] &
2, SRS 317 W Bol 4F AEAld] A APl ¥ Ao dBA
Ao} FFS ol &Y WANLE e FEF WAHAAE 71} o2& ¥ o}
Yat A& Fheta Qe 4HAFE Y] AR AR dE 874 F8arle
to$ J€ 4% ol EA A% dFH e AFFTHRA(IPM)IE A
A 2FAY AHES Hasg YEH PAE o 202 3 U
(Jacobson, 1993). wetA AMEA &I AYstq BAE 4ol AUe
201FAEH o BxeFFAdd e dg Sl FAAY LS AR AL B
Fo] A RS FdFel o} ¢ T3,

Fadd e BHoze FAAEE NEX=UAN(Oniw spp.), EAFHE
(Aeolothrips spp.), E2]-8-ol (Amblyeins spp.) T°] G2AA Ao, o]Eo] &3
A EXxAAN}(Anthocoridae) 9t ©12]-8-olZ(Phytoseiidae) 2a}of th it
<A77t Bo] o] Fo1A cHRiudavets, 1995). 71482 Chalcidoidae’d =t
d &3 Aoz FE FFolu 49 WH7]AA oIt (Loomans & van
Lenteren, 1995). % A A YEFALE F2 o]&H1 e AL
ol 2]-g- N 7k Amblyseius cucumerisSt 2= DA 2] Oriss insidiosus©| 11, 714 ¥-& F
AN ZH (Ceranisus menes)°] 34T A2 AF7F APH 1 A (Malais,
1992: Loomans ezdl.,1993). - vtetel] X3tz e T8 AL £
A 4%, ol2)glFdel 1F, 7I¥E 1T Rz ZAEH] UoH(e]
5. 1996).

B AT AFAGe $23tn A FAEY A FH AFAY Wl
o] £X, 71FA 80 dis] AL FAgde] IPM 229 712A82
g&3A AAET
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A2A- Mz o why

1996'37H 199737 4958 109714 AFx Aqd ZA 38 ¢
F2E W22 937 videhe-2 R ofsjolA ZARIHT ZAMEE A}
Al719 Z2 R TRFE 19 2ok 2ARE A Y] A8
AAlsten, 53] Asprlg A5Hoz AlEY AAWHE T3P
AHAEZ 208]), AEA A (ZARPT £ B 9 207) R HFEHE o]
43t 2203 AEAE AYS A5 vld And] ¥o dg4d= 7H
& F50% EREE A ZAEIT, FREYS JPLSS 49 35
g F A0 stelM F/HE ZAMEAH

fR=AAY FHE FAHY 44VE & F ZevdE FE2E Ao
AELAA T8 447 BAE o83ty FE& FHINAUN(Kelton eral,
1963: | %, 1984: %ok %. 1993: Yasunaga, 1993). ¥4 &s} 714
e ZygaE S UE F Fd3 5 (Malais eral, 1992
Riudavets. 1995: Loomans etal, 1995)2 2 EH3}AY A7 I¢d
o £7& sl & AL 7188 Fole st 4L
7¥A 3 Eobe} AL FA BheFEady 1-28 f3Fo 71X E UG
At
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B 1S3 NS TAS HDSRA W B

AERE)Y ZAAG(FBREY) 2ABEF F A A Y
7k e o 5 5-84
Zivls 73, BA, A4, Y, 34, 48 4-64,8-1049

93, g, At
Nk 3, g, g 5 4-84
22 73, A4, B4 39 8-104¥
s} g, &g, =3 35 5-94
sy s 5 5-94
5 =5, 73 4 5-79
23 g 13 8-94
A g} =5 39, €99 13 3-109
o g, =3, BA, ¢4 21 5-10¢
2 73, o4, ¥, ¥4, =3 37 6-9¥¢
sutelrl 3 AN 8 7-94
55 g, olgt 11 5-84
43 4 3 5-8%
i A W3, 99, 75 18 34
EntE ¢, g, oy, =4 9 5-749,8-104
Q0] g, A, <td, B4 9 4-74,9-1049
E7NE Z3, 7F, A4, ¥4, U3, 45 3-6%9
g, F%

Ax o g 2 9-104
AARA  FF AN A, dF 8 9-10%
golaga M, ¥ 4 4-5%¢
o3 g, dd, =23 9 9-10¥
292 uF, Y, ¢ 3 3-44%
23% 7249 - -
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A3 A3 g 3%

228 JE:IA Z7E AR A AFAGY 2 e FHE
Orius sasaen, O. strigicollis, O. nagaii 350100t 1 F 0. saaeri} O. srigicollis?t T3
£ olf1 AL, O mimaws ¥X &4 &3 UAUTH

H2¥ 1996\d0] ZAE f R FFHS} 7IFA BT F 1759 48
olA wAo] HASAE. 7B APYAZIE 69 skeRE 99 FEAA R
O. sauteri, O. strigicollis, O. nagaii7} N[ AN LW, O. saweri®} O. strigicolli7t A9 2
e g2 At

B 2.7|1F42Y AMEE o B-2IXYe| FF(1996H)
HEIA FE AAYF
71748 F R (D) A
i ($) L .
O.sawtenn O.strgicolls O nagasi % A

b A 44  T72(47.4)° 79(52.0) 1(0.6) 152 196
Z A 14 10(66.7)  5(33.3) 0 15 29

F 9 5 16(84.2) 3(15.8) 0 19 24
> F 4 12(66.7)  6(33.3) 0 18 22
u 9 25  31(47.7) 34(52.3) 0 65 90

X3 0 9(90.0) 1(10.0) 0 10 10
a7 16 0 7(100) 0 7 23
E7E 13 15(71.4) 6(28.6) 0 21 34
71 & 16 6(50.0) 6(50.00 .0 12 28

0 A28 43 vkl gl U g
» 2%, oo, Tu, Aveh, BE, A, IARL, ho]ads, FoiF
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WdelA APF A7lE 69 FeRE T4 FTE7X Bl 994 H
10974A19] o EuLollM AL oM, A TE-e X390 gy e ol
S, ANY NEEDAE O sawen?t 47.7%. O. srigicollis7t 52.3%°] v} &
2 AYEUS. E7ZM e 59 skeRE B AR 74 &R A
AN, FateM e 74 R 99 AEA APHAA e, F FE
Mol A e E3UL 32 o] BT, o] SHEM BYP HE=A
FHE O sameri} O strigicollsR 2B, O. sawteriz} S48k UATh. RFolM e
8YATE 99 F&/A AAHRAR, F2 /sVld PR, AP WY
€ X393 gEPg S o) 83t AE NE=AAE O awen®} O. srigicollis
7t AAHA LA, 80%°178°] 0. amerith. ulelrlol e 89 SRR E 99
BAenA AQHAeH, QMY F LF O sngolisqTth. o8} 2ol 4z},
4, BE7E, 853 FdMEe F2 O swwen7t $33L JJ 2 714, oY, &
uiet7] oM € O srigolis7t 7% AHA AL AU, ol ARAHR] 8]
ZAgste Aoz YZAHUY Ve ER 15, 20|, Tyt Auizte 2 &
B e A9 ARAHA Frel. ole FrtelA AFAE Fr1AoE 24X}
I 7] dfejet Ad. ol e Fpox 4FAE ol AH&3te A
dolAe Aol A9 gHNoY, FAUAAAE FHLE 434 ALgo] A2
ZolA Bol AFPL RN E ¢ 4 UATH

64 FE 9¥7tA] AYE NE=UAL] WY FFAPE B O sawen7}
53.6%. O. srgicollis7} 46.1% & AAHet], TR € O. saweni7t Bo| A3
o1} 84 o|F& O. arigrollis7t Bo| F3le B3-S RAN(RI).
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B 3. #Y ofRxeine F U sotals(19961)

AEedA AQohd s

4 Ay

O.saueri O, grigicollis O, nagaii 2
648 4 46(62.2) 27(36.5) 1(1.3) 74(100)
79 6 89(58.9)  62(41.1)  0(0.0)  151(100)
84 9 20(31.7)  43(86.3) 0(0.0) 63(100)
99 8 16(51.6)  15(48.4)  0(0.0)  31(100)
A 27 171(53.6) 147(46.1) 1(0.3)}  319(100)

Y (O AAvlelgol d S

9739 FAME JELAA FHE F49 2ov, AAE 7IFHEL F 13
ZFolxon, 'goidol] RAMYYG 7 FAE o] B2, EvtE, S5, o, 2
AGE 4%°] F712 2AEAG. 96,37 o] O. saweri, O. strigicollis, O. nagaii 3
Fol AFHN LY, O nagaiis SFFAMT AJAHAD. AP £ FF
A& O saueriv= 65.2%, O. strogocollise: 32.3%. O. nagaiie 2.5%% A= stx
At AFE A7le 49 A€ EVEAAM AL 2] #UHAE, ole
969 59 skeel M-S WAl Y ARG 2/Y = EH

'96-97d B B XA BT A ELS EVE, WY, 1A T 2150
AR, LG 2 O sauseri, O. strigicollis, O. nagaii 3% 20, YA 71 49
AEREQ] Ao UG, BXIE AL AFk dgez 4,
FAYAE BolUt.
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B 4. 71542 HEY oM FR19974)
AE=AA 259 APt

JERES % A (3) A
TR O.suueri  O.smigicollis  O.nagaii & )
g 38 16(53.3) 14(46.7) 0(0.0)  30(100) 68
2rE 3 0( 0.0) 0( 0.0) 4(100) 4(100) 7
3 3 7(100) 0( 0.0) 0(0.0) 7(100) 10
gl 13 4(40.0) 6(60.0) 0(0.0) 10(100) 23
7HA 6 7(77.8) 2(22.2) 0(0.0) 9(100) 15
& 17 7(58.3) 5(41.7) 0(0.0) 2(100) 29
A} 5 2(50.0) 2(50.0) 0(0.0) 4(100) 9
ENE 38 58(77.3) 17(22.7) 0(0.0)  75(100) 113
7V ep? 5 4(40.0) 6(60.0) 0(0.0) 10(100) 15
A 128  105(65.2) 52(32.3) 4(2.5) 161(100) 289

» Enlg 92 1, dbiedr], 2AYS

NEeAA FHE A7l gt Wl D ohie 1748 e
a2 2740 Rglsle Ro2 AZYY. ole FYABINE o Fo] AvhAA
0. saseri7} $HEHD R0 O rigicolle BHAE A& BAY 5 AN2H, 9-10
YEG O AFYBANE F2 O siglir} AYSIRA O FFANE O
a7l ST AR O. nagaii®) A% '966o) AN FRo} 97
ZANAE S55lAT AE Ao Hop e ABL HIse Ao
2 4790 ol YBOIN O gzt 72 ¥ AN $H8T Yo
4 2 919 7 The FolA Aol BAE D YA Frhe ReME ¢ 5
AAch.
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EA e '96-97dFTL A AR Amblsciss barkeri 1501 ZAEIAL
o, YAz 859 o}

H 5. ZASH MF X W 7IFAS(1996-199714)

2 F 4 8 A A A 9 #3F 4
# & ohg g
7+ A ofj 9 2
L o qY, Y, =% )
A o g A4, ¥, =F, 49 %9

NIFHER A AL 20], At § 430U, oM e AAH
2 @sia, 25 AlAY 2HEdA ARHAG. AFAe dF s
o, AseE A@ T ZIFA e doMT AP F2 d 22X
Ste Ao HZAEU. SR AditalA A Fog WS SA3.

71882 '97'd ZAMIA Aol EJARAALH, I FL Ceranisus menes 1501
Rt Z1FAEL A, F2 T 5Folen, 93 B 25 242 3l
AHES).



E 6. 7148 MEXA H 2IFAS(1997H)

N F A8 A 4 A 9 SN
A oW °f 4 d
2 2 T 2 ES
] 0| of 9 0
7} A °f 9 e
ol e z il =z

olg WR7IMAE LR 1-27 RrFol 71A4%td ALDAZA] Fade /%
oA Atizt Wul7] @A S Bvre 2 mA ugth. 2 BAAZ I Al A
o Awletall A 59 Fol Aol Mg BRAHAL, 2 o] F 9U7A LAYt
At

23812 NE2xBAQ] $HE O saueri®t O, sirigicollis®] F3 A4 7)ot}
aolA Eeutel 2ol A7) 8 (falgeltum) ol O. sauteri BT} O. strigicollis7} 2
o} =3 AAAQJA A% O srigicollis7t 2 Holtd, AY2E X A]-ZN(A barkeri)
AZEol FAEH #F& FFte ZEoln, 2¥3S FAUZTE(C meney)0l
Fade fFol 7148t A EGANA L] FHo Tt
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> ¥ ; -, i Oy - ‘9“ - Lo o
2% 2. ¥2-8-of (A barkeri) /3 F°] a9 3. FAREY (C menss) ]
FAqEH F3& FF3te e FALE frEol 718 B
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A48 He

AFA ] EEetn gle FAEH Al i 19963 FH 1997A7HA
23%9] A EAE gz 2AG date o33 2,

1 AE=IAA7} B HEL E7E F 21F0l1A2Y, 24T T2 O
sasteni, O. sirigicollis, O. nagaii 3Z-0]ch. "B 495 € Hu UUD, AF
T Age £t AN, FAAHE Folcth

2. BEXR—AANFT O sauteri®} O. srigicollis7} FFS A8l ey, O
saugtric= TE7NA), O. srigicollisie: 8901 F-0l 1Y =7} F7ksta AU, O.
nagaiie SaolA AR, a909] A BellMe Ao B R] ket

3. ENZNE Amblyiews barkeri 13-0] AH 1 Y2, 20], Avlet F 4
Fo] H oM HAHAT, AF 2Pt AU

4. 71 8L Ceranisus menes 1%0] T3 YA oW, 71F2 2L Avle}, &
% 5% 2Adtn AL A
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H4& S E SHsk= NIFERENA
=32 MEefofl 2kt Hy
e, 2BE
Ecological characteristics of minute pirate bug Orius spp.(Hemiptera :

Anthocoridae), the indigenous natural enemy of thrips

Soon-Kyung Chung and Sang-Hun Kang'

ABSTRACT : Seasonal fluctuation of Oriws on the potato. eggplant,
buckwheat, white clover, soybean and kidney bean was investigated
from 1997 to 1998. Occurred species of Orius was O. sauteri and O.
strigicollis. Orius sauteri was more dominant than Orius strigicollis. In
investigation using the yellow-colored sticky trap, Oriws was occurred
from the middle of May. and their population reached to its peak in
the middle or late of June, O. saweri was dominant species before
middle of September, thereafter O. srigicollis was dominant.
Developmental duration of Oriws for egg, nymph, and egg to adult
stage on 17, 22, 27 and 32 averaged 9.4, 5.7, 3.8, 3.3 for egg and
23.7. 13.4, 9.5, 9.1 for nymph stage and 33.1, 19.1, 13.4, 12.4 days
for egg to adult stage. respectively. The duration for egg and
nymphal stages decreased significantly as temperature was from 17
to 32TC. The developmental zero and the thermal constant calculated
from the data obtained at 17, 22, 27 and 32T were estimated to be
8.7C, and 75.1 day-degrees for egg stage. 6.7C and 218.1 day-
degrees for nymphal stage, and 7.3C and 293.1 day-degrees for egg
to adult stage, respectively. At 24C, adult longevity was 37.3 days
for female and 36.3 days for male. The number of eggs laid was

peaked around 10 days after emergence at 24C.

' M F =% 714 Y (Cheju Provincial ATA, Cheju 690-170, Korea)
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dXxBAE F2 0], /1A, F, A, 28 SOl B e, &
°of, ARE 55 A ste Aoz FPIAMA Fo3 A= HIFH1 o
SH(Isenhour eraf 1981:5k#, 1993) . AAAH o2 40%0] £ X3tz glon
A FEHD de T2 ol 7] O mediawsst X F8 QA O.albidipenniso)
HEk %, 1993). RNME O bevigaws 5 12F0] AYsta o), ¢yt
2olle Osaweri, O. mimatss, O. strigicollis, O. nagasi 4%0] B.15o] glt},

NE=DA) £7884 AXe =VAE(Hemiptera) 23}
(Anthocoridae) °HE A Z(Oriini) L=V (Onw)oll &3h= X A4
AA o}, HE=AAFE ALY/ FAI8I] 7o) o2y $39] 44al7)
£ E@lslok 3] 7Fsslth(Yasunaga, 1997). NE:AAE DM A%
ol H7171x] 7TeAIe 25 A S AFey, G K= ABRT] Lo A
Gt 7t FahE oS FAolxTt Y gMog 53 4~58¢] HA 2
o2 Bt AR} AL Yoz AT AAo] 2F A1 EEFA
Bk At o2 of2xAA) JFL 370 1~3719] L& Adstn 3~4
T AEFY. AB:IAE A 24d FHstn Zo|F IR HdFoz dqg,
Rzl AFEoly AT, 254 59 3 SN 45P} oS 498
B 52X 38 F22 olFste FaEY 5& Aol Hust F, A, nF, Q0]
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Predatory ability of Oriws spp.(Hemiptera : Anthocoridae), the .

indigenous natural enemy of thrips

Seong-Eon Lim and Soon-Yeong Hong'

ABSTRACT : Predatory characteristics of Oriws spp. were investigated
in a laboratory in 1997. The duration for oviposition, egg to nymphal
stage and nymphal to adult stage in basic environmental
condition(25+1%¢€, RH 65+5%. 16L:8D/day) of rearing was
estimated to be 26.3, 4.6 and 15.3 days, respectively, and 9.7 Oriws
adults were obtained from a female adult in rearing system. The
predatory ability of Oriws on various pests was good in the order of T
urticae, F. intonsa., T. pabmi, A. siro, F. occidentalis, A. gossypii, and A spriecola. Female
fed on more prey than male. The oviposition number of Orius for the
different plants was great in the order of herbace. kidney bean. and
broad bean. The suitable timing of replacing the plants for

oviposition was 4 days.

! 3% %% 714 9 (Cheju Provincial ATA, Cheju 690-170, Korea)
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A1 A A

AF=dAe 7080 $H74A F2 #4, Z, o, 4§ 52 Avsid &
o, aF FAPEe] SAHAA 2 FAEQ] 20], EvtE, 34 E3 x
AAEY A2, B2, vk, FllF, WS Fo] Bol A n gl ojE AE
& Y 4 wFo AL s, FFE wol7l A uAu R Y81
o] A= U}, AA T2 F AFAEL BofirtA el 2 1292H ol §
3 3YZR] Wl AAAFHEA FHE st § A dolg Ay

< 9stn Qlct ol e AuiFA e ¥slg AF ko MYt TFES B
2§23 o] RF Pdo] At kAo AL B AL ¥
A3} olgo] 9] FAEHE WRT ARE AF 59 Fita) Ae] Ase
Aoz yztag.

A THAE AF 2 sta Yot FaApde F v|A2FEL Al
W AP dee] Axo] Al S Al s Jupe FA &0} Bl o)
WA e 2 e FAIY =9 Aoz B /Y, 80 SoME 83
B33tn I FAES YAUE F U FULE IH L o) AEAA
€ 31 Jleon, dRdM s A7 8] Fasn Uk

3ol A Ao FHE 71A4AL TR, YR Sl den 4
e MAE ol ExUA 2 XAPG] 5o EAAE ®ol ojfdtn JAvHE
¥ &, 1995).

NE =B (Oriws spp. )= MAHNLE O. insidosus, O. maciderses, O. minstus, O.
sawters, O. strigicollis, O. tristicolor & +F°] 8vti B H U (Asdari ex 2} 1972 ©
Isenhour e ol 1981), O.seweri, O. srigicollis, O. nagasi, O. minutus 52 3-2) v} e}
X (o] 5, 1996), O. sauteri, O. strigicollis, O. nagaii 5-& A|FLolA B Ao
2 ZAEJHE T 1997).
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EAAY §NF %o] Phytoseiidaedls Amblyseius, Neoseislus, Euseius,
Typhlodronus, Phyuseindus S-0] Q1.O\}, A cucumeris, A. barkeri, N. cucsmeris 3-8 %)
gy FA ol F8A 47112 ARULUT 5, 1996)

HE=dA 1Y ENFL O auwens FWol &} 4% 5.7~17.571e], 1A
g} 43 7.3~18.6712], HFolZAGE 4F 5.7~8.37%], B3AGE
4% 7.9~10.6urel, FA84 A% 6.1~10.0°e], A2+ 43 0.1~1.67
g (o] &, 1996), TAd& 1Y EAFLE N cwwmeris7t ExZF 24 6.6
vie], B}Ea88 3.6012], A barkeriz} SEAHY 3.00te) s St
(Gillespie & 4, 1990:Castagnili ez . , 1990:Bonde, 1989).

NEXAA E TP LN AL 7122 7 F7IA dFASS A E
3 ¥hEE AAE A ¥3 en (WFE= Koppert co. 1993), &z}
A dFALS 714S AxE st Jov A AL WP MdER] gL
A% ojct.

A7A 421 AHPHS BTN e 4TE FdolY FaXelE o
§3la AAFLE AXEFA(Alauzet 2 o , 1992), Green bean(Bush,
1993), F A& (Zhou e 4, 1991), 713 F U (A, 1996) 2.2 ol Fad
. SoF, ARER, W & Fo] gl an, 19 Alauzet (1992)

VE7HFEol, AGFEL i AT Ephesia kuehniclla }-S, Castane
$(1994) & JAFAIRE ol &3t At EAYSNE N awwnerisS} A
barkeie: 7V 53 UZQ Dematophagoides farrisS: V714 AHSL 8l o] A
< Yol2 olggttn sPen, = T F(1996)L 7t et FHALS
€ 3k AL AAEta ot $elvdee F3otad AAE o] &3t Futel
SN E Yol 2 dfof AFAMS 3 3UvH(¥, 1995).

B e AFER AATF RL o]&S BHoz R AN AFAHY
AHS 2 dFFY 71eS $YE] Slste Hols3 F ABHE A3 Mg
A71 Tl A AFE FAB3A

£

L.
X
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1. B AR7IE7|¢9] HEA =4

NE XA (Oniws sp.) B B ZFFN G (F ocodemalis) R AFEFA7
SN RS Qe Wl & ol gt

AFEA Q) SudolaE BN FE PUL AUT, A8Vl AF
Exdzledold A ARG ok2AYF (N 8, ¥ol5m, WAL
100mesh FAHA 2 BH8) 7 57 & Eetag] Ak 742 AHg3tsid,

AFSEL AUdlM &% 25+1C, €% 65+5%., FF7] 16/ :84]
Bl HES FY2 AL AFEFA/IEE AAZ DBE AH AL o)
g3gict.

ABALES] 4 R byl Bate], A2 987 R ¢ FAE AR
A7 Ao Yol APt $4S sotaied olaYF WMol fBxAUA 42,
ol &, ATEAE, A& VAE AT 2BFL YolFo] E=AA 43
222 Hojs] e TR SFEA B TS $A T F, NF8AES
T} olAYFLE o|File e FASYL.

ol B3 2 F2ARL ABE B £AY ¢S APPAL AL
2 2Asle] RAE A2 ¥ Holsi3 e TN, AFFA T A% 23
DEVE f30] HolE 4N Yoz Aehs} 5 F271E ol &3l
A2 £AT T A28 JB2AL BSo] FUA FiASE AFct

AFALGS] RASE drshd ohg3 2h(aY 1~3).
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O AFE 871 o3P F(H74 8em. ¥

o] 5cm. ¥ 100mesh BAAE

@ AEEABE e Al £ 7
€

3 sjBojol A7} Ho] & A& A}
£39n
G o3 ZE ol 39

o = ¥ "
& NEn BEW S o

1835t 4§ A Eol vt Y& B&
TEAA2H

® NE=BAS ZeFdFAdert 34

28 1. ohEx=dA A

ol Q1 ALS-87)9h A&

e oA - 4FEA - X3 - F5 - AFoE #3A7Y] 9Ee
g 19 QIR @ARAX A A3 AR 2 AkehE dled THE o} @O ARt
£ A B ge

SECENEREE EEEED
3 @A 2 BEART,
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2% 2. fEx=AA AT EQ FHHojo]2e] o7

ag 3. el ZxdA gz s 2 AfSgd
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ZAPEY 2 W82 AMS471 (0128 %) 15T 2 Fe A4S 10t
T W3 SAYulA) E o dof Yo APH R IAF TS A A
& Aoz, FE FAY AURE {39 @ ANE /3T
2, 7% d4%E 43" AE /34310 2E, 14d7E B¢ we
BEFE AT AL R Y552 AU

2. el Hola3s A% 24

AR Hola]3d EAFS ZAR] st FARHL AF=FY7
YA AFg3he Sl E=BA (Orisgp) & AHESIAT, Hol g FAIAZS &
olFAEd, SAANAE, ZPUFIAGE, diFAEy, ExFFady, 2
il 5 635 ddeg gt

ZAPEY R HEE AFSE7] 150 AR 43 & F FivkEE o
olalZF 100vte] & Wol S oulz] W82 3t 244t 32} F gojd
9 AErilaeE ATdio 19 2438 AEsid.

3. hZxceA AL AT A

HE=AA ATL HES A3 st A fE A} HHYo)
A ExFEFAEd e AFEFd71EdodM AHg3te S AR AL
12 139 UL A 716E A L3t

A3 FANEL AIE, AT, FHoo|a2 sgon, Apide 2 7
Al Eo] B AFSE710 ABx=AA A 200 E Y1 A 2 4
A713E ARSI AT SRR 3Re R R, Hole 2~3
d 13 FEAA A HEL 2~49 F FAs, AdeE AHE0F
Stoll A AlFstAch. A@713S fExAA 2001817 2% AMYE w7z
siRen, 1 71t F AdE AA g8 F AEFR S

I
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4. NEXAA MBI 5 FAL9 VA 73

HExAA FATNA e F4EE &7 A3t AHLE Yol ¥
FAGY Y, A4S HELS FHBoo]2E AT, I 99 ASHUE e
193} I3t

dFo] A AFABIAMNTEH 2, 4, 6 FFHoE HZFo] EF AT 9
7R @& FAG FAAN F {FF vl E ARG R AF7IE o1&
Agstd A3 1uteld #% FAES AR e, AlY T wixe gxde
JWEo 2 FPSAT

5. Hol#l3 TRUASS 43 HuUS

Holals BIYTel WE AR=AA 73 BT TN Aot o2
A oo FreBEAUAE AFEEA/NEANN AHS 39 A A
59T, ASPES 199 YUABALS 7142 A g3t

A%E871F AEwdA 9 207kl 8 B Wl E 2, 4, 64 PAoZ

FA88 42 L 40074 BN, 2~42 BACE Aol BT A}
FE wrhx B2 FANAG. SAY AVHEL FESIZ ol T Foh
° o3 ohel 48 AA AN SlH Al H2HUSL ZAY O, A
7 WAL SR 3BT FuysT
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1. oHZ=RIA AZ71E7 5 B84 =4

5=

hEx=A AbSS st AR eV 2 A s AExUAL A E
o Qlof Aste F4& sl ofaBFUld HE A 4%, HolalF,
AAEAEL Yol FE A FFEA B 4 BEF & F Uy on, Aete
28 O & ol AEFUR ol Fatd &E A £AE 7 AR FALE o
Aoz ARYEARE M2 A F312 A4S UYL Aol g T
AA 4o AHrt HW F3712 4FE FAS A2 ddxde w
o FEgA FulAbgo] 7HsEt ).
AF=Fd71 DN A2stn ndd A2 dA AHSTH S 7Hx 2 2t
M2 AR AN A3 & 13 2

o

s

)

1. MFH AU 23 ok i-2ixle] 2t el AlRT|Z

3 AW DRI wEAINT HnE AFs
(2) (Q) (%) (ohel/g3)
26.3 4.6 15.3 9.3

£ 1914 B vie} Zo] JFAB7IE 20-34Y (T 26.3Y). Lol
FE7AE] 713EE 4~54 (B 4.6%), FFAX AR 9] 7] 14~16
LT 156.39)010n, wold 4 A% 10leid 82 4F2 6~13vke
(B 9.3vte]) 2 Jetuict,
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27 4. AFAHS A oA ARE AR H67H)

T Tk iR
iy < ,“3-3"%_;"‘%
'“ e P

W o e AR L e ey ‘-"é‘j
24 5. A3AHE A AEx=BA 9 39 6. AFAHE FA oA =)
%45 (-3} 4 F)o] XA 8533 F 30¥)°] 2AHA

2. ofE =] HolaliFH EAF =4

oA Pola 5 EAF AT # 29 2o} fERAA & F
AZ 192 YolalF F/HE 19 EAZFS Zulo| g7t Z2t 31.7vh,
27.37| 2 4 o] 7H¢ Wakn, 9] dintFAdy, eolFAEe, 147t
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2gol, RrFEAdd, 2HUUE, TPITIRE £A9. 13, B
w2 gHAo] £36l Bla) o Bol XAske Aoz vkt

¥ 2. ofZx2ixy e, = 1ol2]g Mol HEY 1Y ZAY
19 XA F(vle]/RExAA)

g4 o & 3

&%) F(8)
20|34 25.7 22.3
=3 21.3 18.7
ki 2L 28.7 24.3
235g 18.3 16.7
ZPUHRA9E 15.7 14.3
detol gl 31.7 27.3
Q73 24.7 19.3

3. eHExRAA) TG A2

fE:AA AT S A2 AP ¢ AI7INS A A3 # 33 2o

B 3. OfR:c2IA ARt ASY M2k o A2t

—_

F@4/207k21 (1) A&7 ZH()
23 22.0p° 19.0a
A5 20.3b 18.0a
& Hojo]~ 123.0 a 213 a

® DMRT(5%)

¥ 394 B ule} o] Fudojay Fads o) AFV|INe] 22t 12371,
21.39Q A vj& 7dF ¢ A5e 42 22.070, 19.09 R 20.374, 18.0

-131-



Y2 AL E S P oile} ARVINE Aot 2eju, AV f
dol Uit s Hojolar} R A2 AP FUD A e A{o] GE
Bl vla] wj§- kol AP F2 dtx de S 2o o] AN o
QA Ao F54dd.

4. NEXRA BT} 55 S48t FA] 7
NEeAA MBI & {5 FAES 29 89 ok

100

80
2 60
o
o 40

y =~3.875x2 +26.75x +26.5
20 r R? =0.78
0 L
0 2 4 6 8

Moerh A ()

29 8. A R:=UAF AAIAE T4 8.

2880A B uls} o] fE A ATAZIC] 28 FF o2 HJT F
218 64.5%0 ¥l8l 494 WAL 71.5%2 714 w%on 649VH S 47 5%
543 dojzch. ol2ld A& 2agrF AP o2 AHAT}. o] 40 9o
& AR ABRHL 3.5V W&o BAIZ|E 3~4Y FHFH g 3= A
o] Aol AZAHY. o] Y AJAIET ME F¢ T3 7] ol 3
FHA R f3o] Bolxz, 2 B & A$ A2 Hode §4
(cannibalism)2 2 Q3] #3 &E7} HojA|A €}
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100
80
)
o 60
H
% 40 - y = —4.625x +77.667
o RZ =0.9714

20

0 : ‘ l

0 2 4 6 8

39 99A B upel o] ofE U] HolE 2°NHoR BolE FFY
€ 7% BBE& 67.5%, 448317 L 61.0% 6UF L 49.0%2 o) FFol
1AL fF HEIE HojA. o2 AFL Aoz WslHo| HolF
BUAAL AEFE F2 Aoz ZAHAL
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A
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AFERA AHTZF ML o] &o] dfoz HA T I &S 5

deo= 19973 19578 129718 43 & FY3iicth

L AEx:GA AHS7127159] $S AF=ed7Iedan Az, agtd
Ao 2 AR Zed AF7IS ZAIR A, AN
It 26.39, —F3F 71T 4.6Y, 393710 15.3Y R B
€ 9.3vkIen, AB-LFATEAEYEFATL olstd
dARSS A 2 F U

2. HFx=dA HolalFE 1Y ENFL R =BA S5 4F 10kl 4
Hho]&olE 2tz 31.7, 27.3vte] EAEHn, 29 dHEaAEY, 0]
FTAEY NG MEEN, BB EAEd, S3IYUE, 2HRARE
TR LT, FRo] £ viF o] Feo] EA Y.

3. oiFx=A ATE HBAUL FHoolxon FAAG} AATIZEo]
Zzh 123vt2l9h 21,392 333 R FFERG FNB4T gga 42
71t Hoj g A EZ sBoo|2v} AR Aoz =AU

4. 48 x=3A 29, 49, 6¥ BFHez AP A E 1 F4ge 7
64.5%. 71.5%, 47.5%R 29, A28 T4 I3 AF AqdtFd
3.5¢4°lAc}.

5. 90183 T8< 24, 4, 6¥Y WFo2 & AL £3F HEHES 47
67.5%. 61.0%, 49.0% 2 ZAtso] HolgF AF o] AESFE FUh
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Study on utilization in indigenous natural enemy

Jeong-Heub Song', O-Kyun Kwon® and Young-Kil Kang®

ABSTRACT : Eggs, nymphs and adults were kept at 8 and 13%¢ for
days to determine effect of temperature on storage of Oriws. The
survival percentage for adults was 90% at 8C 7 days after storage.
and that for nymphal stage 50% at 13C 11 days after storage,
respectively.  On the eggplants grown in a greenhouse, Onws was
appeared after thrips population increased. and the number of Orius at
this time was 0.1 per leaf in nontreated control(NC), but in Orius
released plots(ER), Orius popﬁlalation increased early than in NC,
and they suppressed the increase of thrips population. The seasonal
changes of fruit damage index was greater in NC, than in ER. The
maximum fruit damage index of ER and NC was 53.9 and 80.9,
respectively. Average fruit damage indices in ER, pesiticide
treatment plots and NC were 41.67, 19.00 and 59.33, respectively.
Regression equation of the density of thrips per leaf and fruit

damage index was Y=0.0123X, (R*=0.9100).

' AFE¥U712 Y (Cheju Provincial ATA, Cheju 630-170, Korea)
? M Fiet %2 e} (College of Agriculture, Cheju National University, Cheju 690-756)
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Z2xAA ] R AN (Onw) S AAR 2 de] EX3tn glon, 7
AZFog SAFE EA sk B4 TAAZ F FA Aok o] |F
kA Gl s AL O saweri, O. strigicollis, O. minwutus, O.nagasi 4%°0] F-¥ 3|51
Ae Aoz gelA deni(o] F, 1996), MFAM e O sauter, O.strigicollis, O.
nagaii7t EXE3hs o] & EFATAR A ZAIE AT

NExUAZF Faeo] AT T AZon], AA FAda WASE A
¢ d1x =2 APHHn ot FIFAMe A 7HR]E JHsl & of
YA F A8 & (Thrips flavus Schrank) @l LS O. simillis Zhengo] QA 3 (B
%, 1983: 1984), vMid@=olx e Al A2E& 718iske Ex2FAde
(Frankliicla occidentals Perg. )€} A1) O, insdions (Say) & BAYshE Rol R
3ltH(vanden Meiracker #al, 1991)& E17F Ao}, E3, dRojA & A
A} ZEA A Bt EA FAYAFE Onwp. 7t XS 3P (REF %,
1980), 2o}FAEd o WM T Onwsol FT AAoleln Ba(EaA %,
1988: Loomans erdl., 1995, K3 %, 1988: 4. 1990: 1991a:
1991b: A& %, 1994) % vl AT}, Oniwssuuteri= 20|V S XA sk 72
.9 £ 247} 369, 25¥°I9, 4Y HF 6vleld] FAEHE ¥4
3= Aog Hausgo] Jti(Wang, 1993). i@ @M O inidiswsS BE
Foog o|f3lx glon, olg Fd F&x st Urt(Malais e al,
1992).

EAT7e Ud3og FAE JELIAE AH o2 AR337) 7 7=
A, ZAR 744 A3 $£9E A3 AT AT 229 7S 2A
Hon, A TAA fEAA ] DAY F T A|AANu] 7ER] A AL A I}
& ZAl5d 4842 AR,

-139 -



A24 As 9wy

1. #9248 9% nELE 74

NEBA FE 24ANF ABAYD ABA E(FBoo]2)E 8Tt 13C
o} 2710 795 108 F¢ REA Foll 25T V2 $A & AL
EUE 24A BFH 2R FErE ZANSH Fahent FE)E Al e
G AFL k28 871(HA Sem, ¥l Tem)oll 1094 Yol 718§
oot Al AbS-8710l ¥, 8T 13TC 27144 5, 7, 9, 11¥ ¥ Mg
=4 AEFE AR

2. A Al 7ER A el ] HAVFE

1996'd 64 21U H 8Y 29¥U7HA] MFA] e2bE 2A) 7w E}H(E
F 1 FAFFVA, 34649 129, AAA:65%x45cm, AFFHAL:9¢9
3)lA FAEE 2 ZBedAFol A LYZALE HA8AT. 22 7Y
BFoz dAstgen, Wi A8A Ay SFAHFEYS o] 4t
HEA AP T F4AF AXG A9 BALE 144 10004 44
2 AF s vdR| ool Yol HPAR 7Ix 5 & F 50% LG22 A3, A}
Tt FAPJER L 27 AN d2l9 3/} A6l 7HAe FEF D
10cmd ¥ol2 dxsgon], mfAld FYES A9 st /XL S
A A 5 FHEYP LS AANER stolM B8 &5 F A%
< TESA AL, AE=AAY EFe TR A7S Hold £ =
e B2S A et ofEdA] FH Y7 ZASE o § F& FH3
AcH(Kelton ezal, 1963: 3% 5. 1984: %k %. 1993: Yasunaga, 1993).
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199749 44 262 7 (F%: 7147 E AFE5U716d FANYE
A PCLA 198mel FAstel SHLET, AAPALT, PAI T 342)
AYT2 vhrol ARG AWTANE 1mel AL Fhew, 1 Alel g
FHERALE ol g8l A7 %3t AA9 o|FE dAsATH

AR AR AReAAE BAFE HBE A9 E71304 A
A9 A2 4SS 37 6719 71222 59 20838 64 1087
109 W7oz 43 BAstgon, 3% Yot FH3 Bea) AFR T
U Bl 79 3okl E 71202 28 A% BANAT N WILEL PAID
dEAAE 63 550011, AR A FRE 2AP) A%
A AP ABAAZF $RL 912 109114 A2 Adsted 4N1E
of vo] ZaT}E RES AR F 447) 38 BYEE o83 3L F
Ao SRIEPANE 28 Yot AT 109k £20M S
AT oD, FALEE & 53 YN AU VTR FAFRG BT &
13 2o}, oA AEe FArgee) Fof wet APstRon, SMus R AX
B2 SIS A AN 2B Agol mat elsit,

WEZAHE 59 199%H 79 2197K 74902 2ASHen, AY
72 Qo2 AT 1059 49 390 dal gPo2 FAYA F.4
23} EAA G AFE FEA ZARAT, FALL) T oh]
Aaiel 250402 FAdd ¥3E APt T ZAAS. £, 24
3} o2 Aol PAE A eole 2AHE B ¥ AR
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59 204 obAlE] X2 =451 4] 2,000 4
69 3% g F 294534 1,000 5
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74 19 - d2uEHolE W I &4 1,000 8
74 8% B2 a9 oA 1,000 10

FAEH o FAvlEE A gt 2 PR £ ZE A4
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)9l 4BAH 2 Yol §AzAREIAon, ZAME F ] AP E o] 85
= AFE AEAe, 2 4L ol e 2ot
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Al SR E AT 3HF, B: F9 S, C: A0 S, N ZARA S
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H 2 M2EEUdTo M2 £5012t Y FEE

Ages N 2apes  TEHZAR FHF(K) agn uge
T @@ 0 19 29 39 49 Al @ (%)

8 7 7 0 0  2(33.3)°4(66.7) 6(100) 3.7 85.7
8 10 15 0 0  5(35.7) 9(64.3)14(100) 6.3 93.3
13 7 21 0 1(5.3)18(94.7) 0 19(100) 29 90.5

v 27ColA FH-ghrol i 217130 vije

8N 7UR BEPD &2 F/RAIF 3UANE F3p} Az o] 49
A % R3ison, ¥3rzke 3.7d01a, ¥348&2 85.7% 2 YER
th. 13CellA 7L BERD &L F3NA 28 A FE 37t Al e,
23} 3dAel AT} 94.7%7F FEHAR FEVIE 2.9U|A
ofZxdA o] 27T 371t 3.822 A AUET, 13TCAA B
ZRY g} 23171300] 0.9Y BRI A2 Bof ¢ef o] o= Fx I
P n de Ao Yzt 27 vl $318L 63.8% A Al vl A
2o BEHRYD 29| ¥3go] 25 ojART} EA Uehstt} 8TAAM 10
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2 oy Agex EEAZE B FE (%
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13 70 40 40 40
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4%9 A¥ 8reAM EERS o 7UMAE 90%Y HFE&S BHiod,
119707 B&Ediniets 60%9 A3 &S BAou, 13¢adAE 5449
70%, 1198< 40%2 R YF&& Bo 13CEY 8ToA BEde Ao
A&l =7 Yetgth

dF2 8TAM BEHE o 5U7AE 80%9 AESS BYo), T4y
H 60%° 4F&< BEY3, 1194 30%2 wi¢ ¥t 13coAE 59
7HAl 60%9 % &S RAR, 2 o1F 11974 50%S] B5&S B &
& 13CoM 9 HEo] F& A o' Yeyt.
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E¥E2 2913 2o

ZA0% AYE A F& olFAYH, ExFE A, ditF
Agy, FojelFadaded, 2 F 79 S £xBEAEH % o
Ry AR AR ed, Aert B AR 74 seiEHe B
T ool At AREP] AR AE DA ZAVIAAAFE 3]
71 A&t 79 F&ol 7P Bol AR, ol #WA(1994) 9 K& H(1990)
o] ZIAEAA TH Tl HFE=BA o] Bhthe E:LQ AR,
79 120 ZAIY HHEPA D27} Poll A2 2 713HF<T 443 v)7t
7] W Zolet Aztdct. FaAdd D=7t FolAl7] AlAR 74 skl HAE
Yol A3 N ExAAFE F7I5IR T, 89 ol FAE 2] Y=E Fo
Ak, Qe 2B A Fo N FBAF (Y Oniws Thrips) €
-0.21°1 21 FAFEL 43%2 2t 2, 7HA] delA 3R] ofEx
dAe 42 43¢ AAHAR, FFol AA AP 2 90.3%E ARt
2 AQX7] A& T FHEHA ZHh ol FAEH LAE AT EAUA
o] o] &A] A LAl g FAle FF FAEY YrHT fE=UN Y
PAo] xolA e AL AA LYY EAAA ) @ AN 2e BFEY A
o2 et & EAHFA S o) FAEH WAA Uxrt $E B
Aoz Ao dxg FPYANAFE Aol F2E A= Y44,
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25} O srigiollc®) A 5-&0] oHN17) AZHetel SAREE O arigiclli7h T
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NAez VEE R4S Bt o5t 2E & 749 WaE dosle 49
o e FNBY E O 299 JS FoI § AT T Qo 4
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a8 2. A1718 A Ex=LAL YA F7A HW3H1996).

- 147 -



3. Al FhR]ol A oRE N A ol %t FAd ] UE A At
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o, 649 el e ExFEAEAst AT S 90%013-& A8
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a9 3~5% AAWANE, FIAT, FHLEFAM Fady L fE:
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0.147}2] FEolAcH1P18h). AFS AY7ITEUL 33 2AEAe, 79
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LHEH Ao 79 7d §F 0.57 2 7P £ 428 YEE oA
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°] 40%B =2 vl-¢ 7] WEoln, oo it AL Rte] BAE|ojzio} &
Aoz YUt

A A fExBAI ZAME A AHPATFEY L& 69 1645
Eoldx, 2 3x& 947 0.1ve] EIUTH2Y2 8}). o] Al7] j &)
UxE 49 0.277 A A WAL 37%5E B3 MY 2
=& JeEhd A7l AR AT 28 79 7901203, of we dxE o4
Z ¥A 92 0.13712). &, AB=AAE PARIA FS B 2 A
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< b (ad14d). °] A7l FAlN = 302%7F S7tstidedl (2
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AL B¢ AR AAF TR AAA A E $E =237 A9
7138 159 RAte Eus fARE A3S vebld. a2y 34 2x
7t 343 F537] AR 649 23U o] AR TAT O AR=DAE A} PA
& o PARR Foll FaEd D=t 4L ol oy, 24 W9 2571 35T
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FAEE e Axe AL F718l ARl o TG Y=AA &
7} vehA skt
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Selection of the selective pesticides to native predator, O. saweri

Soon-Kyung Chung and Sang-Hun Kang'

ABSTRACT : The effect of 12 insecticides, 5 acaricides, 4 fungicides,
and 2 herbicides to egg. nymph, and adult of predator O.saeri Poppius
were assessed in a laboratory using a leaf disk bioassay. Of 12
insecticides. spinosad WG, Bacillus thuringiensis WP, and
Teflubenzuron WP were harmful to egg, nymph, and adult of
predator O. saueri. Ethofenprox - MEP WP, Esfenvalerate - MEP WP,
Methidathion WP, Fipronil SC, Chlorpo - zuron WP, and
Phenthodate WP were harmful to egg, nymph, and adult of predator
O. sauteri. The acaricides, fungicides, and herbicides were a little toxic
to predator O. sawseri. Cartap SP, Esfenvalerate - MEP WP, and
Imidacloprid WP was harmful to O. sauteri 9, 9 and 12 days after
application of the insecticides, respectively. Spinosad WP and
imidacloprid WP was sprayed on greenhouse cucumber which was
infected with both F occdentalis and O. sauteri. The density of O. sawteri
decreased immediately after the spray of imdacloprid WP and did not
recover during the period of experiment. However, the densities of
Orius spp. maintained at a high level in spinosad WP spayed plots. It
was noticeable that the density of Onwsspp. was lower in the spinosad
WP plot than in imidacloprid WP plot. These results implied that use
of O. sauteri incorporated with spinosad WP could be effective to control

F. occidensalis on greenhouse cucumber.

' A 35 %< 7149 (Cheju Provincial ATA. Cheju 690-170. Korea)
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A1AE A A

Feyetdl M e o7t A F8AE AAEMT HA g AF
€ BYEA olFoAA ¢x 3ok SW FFe] dFES AHe] TH A
Ee Ao 2 xn gen, HAY #4 el dE d7e ¥ 4%
olt}.

A9 & WYL =90l8, FH0lE, BEolgor FEE F k. =
Yol8< AFAY AF ol &y oz JUA AL =YUsA WA WY
oltt. fuatillN e 1975 FHIZAAEH E HA7] st JEezHH
FHRLZEEEE =98 A3 ARV oK (& §. 1979). =018
e U EAYES G S neldol e oARE A FH°1§ WY
< ofglolA AAY it FAY A7 R RA] FE w Auleld dFAt
S8 HH L W8I A Fe] e dAlste dold. ol WHe 1k
o] Abg71es AR FA L A €] Basty] AP qig A+
7} ¥is]ojof Frh. HAH e HFol§ MY AALYT A /AF V7
S TER HFolAe BT @S B=e ot} dHAIE B
73L& o 71x §730] B= 9 it dFF AA e T st
80| L Fo NPl €. AiEFIA ] 4, &, §%, A
g, 22, ¥ Fol dF3 HHd vjale 20| I}, o3 ¥ ZE 28U S
g deivt WalsFdd (IPM)olth. of 3 A3 A nXe Gl
74 & Aol ol

Fol 133 AR viAe FFE gAY, HFEG FHo] ¢ B2
FEe e Ao A UtH(Wood, 1978). AT S A & B
A7} AA ol 7} fledA HFo WAEH} e R Husn Jlo
(¥, 1991b:Nagai, 1993). 4EEY F8 45§ Al diste ARXEFR
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o} AAQ T e NS vlwg A3, Azocyclotin pyridaben©] &
& AYgAE Role Aoz AU F. 1996). EF Hutol3ole =
Q) AAQ Phyroseiulus persimilis®] 2ol 3k fenpropathrin@ pyridabena A
4P RE AQEkD Foffo] AFA ¥ A2 Hy HUAR(M F.
1995). #F £(1996)€ Tetradifon, Clofentezine, Hexythiazox 3%<2] 4
vl A& Autol gole] doll el & 90%0) 42l AN ATE Rolx|gk, 1Yo
2ol el Rlole Fgo] Atm ATt ol FALE Jlee AAY
A3 AHE B3 S g0on, IFAA 37 2FAL VAT F UA @
o, #%9 FgA B Nd= YA YA} A FAle] AAAQD AL
ols) 248 4 AchkHH, 1990, 1991a, 1993:Takai, 1998).

gty £ fAe 4F Qo Fgo] AFxAAY &, FF, 43l vIA
t 9% 5% A AEAA YA F EFHo2 ARE F Qe HAE
Awratazt 33t
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A2 s g vy

1. 4% Uellg Sl gt oiZcale) dgf

19989 5458 8972 2% el g Foo] fZAol) Pl JPS
ZALS7) st AFA2e daddyolE - fZ&A T 12F, WA=
EUIERA 5 5%, AFAZE B LA £ 43, Q242 Helad
A 5 2% disle] YRS A IS ARN ZAIG T APl ALE
9 odAE ¥13 2o}

ZAPEY & AFAE Suojolie] AEEAA FL FFFL AHSE7]0lA
e ohg ool 3023t ARG F sl 3UE, 5AF BalY 5 2A}
Stk T 2t 339 k2o YAME 48NF HEEL 2AE] Rt
9] ofAl Y= zASIAT

AErAAe) 33 L 4SS AE 9em) AEF YWL M5t ¥F
¥ % ool 3023t AR sl WY ok NZ WA (10~207}e)) o ol
Fx33A089(30°H)) € HETH (A7 I, £°) 3m, 71 TE BA 3
ol 100mesh FAFZ wHg)e] 4 HEsle], 24C F7lo] BasiHA
24, 48X ¥ AL34E ARSI Aol AHEE SN BN (O swen) =
AFo2 AREA RE o &3

Z} opalol tigt A9 e BT Erkili $(1997)¢] 3 4389 e
=} o] WA BATH.

HL(harmless) : A28 H)50% : AbEE(50%
SH(slightly harmful) : 50%)8%8)20% : 20%<{ %&{(80%
H (harmful) 1 20%)8 %8 : 80%{A S
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2. A% AXA] fE A BAA7] AR A7

1998 1049 BET8A § 5535 7ML 243 AW AN F 2
o] 1t of ZxAAld] FFo] YE7HE ALY AP L G Fol &
A E FHEEE AXE F 3, 6.9, 12¢°] AAHA FAMZUE IS WA
A1 L FEYHA] HE DA BFE 1002y Ko HF3)
At slEUa s 24T F2714A 48X < BB b5, AFTFE X
Atk dixTE 29RAIERYSFIA R e, Bolge ExFFA
e & 307te]d FFAh. o] Al AHEE HE VA (O. sawen) 9 F =
ZE AN B el (F ocidentalis) & 4PN A7 AHSFA A& ol &3

3. AAdekAlY] AL A1y

19984 59239 20] HZWEAA S AFEFd7ed BAAIRL PC2
Aol s AlY 13} 204 2 xAL=EHH A (0]3 2T AIELR
T)E AGPRA R, o]} Z 2T =5 3HA (03 IYELET)E A=A
oA 2 AR st APE ARG, G AT Atelele 7tedE &0l 2.1m
2 AXsd Fadaeh AR olFE JAFAG. AP 7Y BHL
17T en], 33 1559 2ol& FAsHth. AdFuiAle Gy 3utRe
2 WAt AgxdAe FAEA7 A7 1~20te] £FY W fExd
Aol 43S 72 1.57H 71§22 7434 33 WA

FALTE AWENQA 79208 Mg on, FA A dxe 74
18U AN 2, FAA ] 6UF(7H24Y), 104 F(7928Y), 149 F(8d
1), 18U F(84U5) 0l HE=AA ot G FA a2 Y= AU
JE2xAAE 3FE AF2AIEIY 47 =2 @Al en, FAadde 2
F3t 39 S 3F Al 99 Ux2 |4
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H 1. R 2ARGS] AXF T EAl0| AISH oY HEEINY BESE

7 ¥ & = 3 FELEYF (%) BESE
434 o 2zldtei o] E v 44 1.25+15 1000
(13%)  JESXZEA 3234 7+30 1000
ofutulel-f-A] 1.8 3000
2544 50 1000
ojulttE2 X =484 5 2000
ORE FEFEA 2047 1000
Zz2ivs 2434 5 1000
29 Aol = 2§ 42 5}A] 10 2000
A Z2d A g4 sA) 5 1000
HE 9T 2935314 5 1000
o] 3] 243} A 40 1000
BEHA 415 1000
HlE}53}4] 16BIU/kg 1000
Al IPERS 42 1000
(3%) oM el 42} A 25 1500
o] ¥l o] e = 4= 5} A) 10 2000
At 324814 75 600
(4%) ke 3] 12 4000
o] Z 2 487 50 1000
FIE S 2 50 1000
A 24 set a4 24.5 400
2%) ZeRIAA 41 75
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A3 A g 3%

1. 72t ell§ s2toll i ofEidAl F3

Bol & ZFA A AE A FA P2 AR e B 2~3%
2o}, AE DA go] AFE HEANE Yol IR F F3}Eo] 2 U4F
Ae 29xAl=Fddeea, gzady s, F22Uv 2534, o
vt E 2 X2 =431, vE|f3hA], QEFNMFERFS3A R 77.0~96.5%
o] ¥3&& BT, o]F F3E Aol FAlGgo] A2 AL AFAlE
FYPF3A, ongE2 =3, HEF3A F 3FIUL(R 2). 2
Y o 2sde ol E - s Z{A|, vX 2534, BgsEAE F2He] 0.0%
2 A ExcAA o o] YRIFS Fe A2 B g ddAde
dgo] AAY gl Aoz zAE

F3te ofFo AEES V1EoE FAIY A=E A, 2¥xAlE
i, 22X - FEFIA, F22AUNEF3A, ovigER =S
A, ME)F3HA], ofutel”l {A], NEF3A|, o] 24344, A F2HA| 7t
o] AAY Qe Ao ZAHALY, YA Ao dsjrie d&e] & A
o2 Jepgtt. a8y F F(1997)& &4dA F Mancozebito] S Ex=dA)
doll 40 £& AL2 Bndl & zAshe ©E F3E Bl

A3A e dFEE NEUA FFET 3o B S4& Hole A=
ZAMEQon, ojnttZR = tA|e] 4T Gl g AApEo] w2
Ao 2 Yeisith ofRxda] Fol Fgo] AL gAle ¥ xAlo|=R Yy
A, ERZZXL - fE{A, vE T3], B ZSAFEFAN LB, 484]
¥ Ao 242} 46.7, 38.3, 40.0, 15.0% 2 ZAMEAY. o] F NExY
A Aol dAMT Gl AL FAlE 29 AL=HF A, v[EF3A,
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B 2. OfRic2IXY o F2tofl o)Xl Mo I

o . o wsoo, THELES )
T ¥ A 8 <4 A 5318(%) AZE(%) oA o &
Az A9 A A Y55 77 .0abc? 42.7b SH
dzueigolE - s ZHA]  0.0f - H
o &} &4 314 0.0f - H
JERNTEA - XL 33.0e 0.0d H
WX 2d Y /ds3A| 95.6a 8.4cd H
i e | 0.0f - H
aRY - FEF53A 57 9cd 52.2b HL
Z22gus 24354 86.1ab 27.8bc SH
X GA 48.0de 0.0d H
ojo|t}Z 2 X2l = 4314 96.5a 84.2a HL
HE} 514 92.4ab 50.1b HL
Ej| 324l = B o A4 31 A 80.4ab 15.5¢d H
T 71.4bc 86.2a -
Auld] ol El £ 3lA] 49.2b 0.0b H
I EFA . 81.1a 11.1b H
g 5 ) gt 5314 78.8a 0.0b H
obul el 54 90.2a 64.2a HL
A2 83.3a 83.3a -
AdA el FA 90.7a 0.0d H
&4 54 63.1b 32.8¢ SH
o] I 2 43} A| 88.9a 66.7ab HL
2R 4 5}A) 84.1ab 42 1bc SH
Fxg 82. ab 78.a -

? DMRT(5%)

P B31E ofge] YT EL VTR WYL
HL(harmless) : ¥ 3}-& )50%, SH(slightly harmful) :50%)>%-38)20%.
H (harmful) :20%)%% &
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R

T2WFEFA R 48AF AAMEe] 42 20.0, 31.7, 23.3% %A}, ©]
E 339 dAle b dF A AEVAS B3dhe A e A
£71% & Ao AddtH(E 3).

o], EAZZA . BT RAE NELAA kol taiMe XAHEol
dtoy el dalMe 2 AP S BYTh £ dlamiieolE - o
EGA, X 25shA], AE2 DA G, 12X - FE53A, HEZHA F
2 fFc A G Ao BF 23 43S 2ot webA ol oAl
€ AA R3S s A SIS E A3 Aol FE& A2 B,

B 4 9o & A digt fZxAA FA JFS JEME Folnh, <
Zoll e 48212 F XATELS oM RIF3HA] 26.7, IR ERFA| 46.7, B F-H
v gt=43tA 15.0, bR {A] 20.0%929, 4Fo A oMHEHF
24l 68.3, YR ERA 48.5, sl¥Asiet=43kA 38.9, ofubd®lFA)
56.7% 9t NExAA FFRohe Aol tate] FAGge] 2 Aoz Y
e, a2iu ZAE 439 AAlE i B A F3T A3 A D o]
ge Aoz AU

E 5& Aol i HExBAe] A FFS AR Aoltt. fExd
Aol thated 13.3~56.5%9] AAMEE Ho] Aol A fRxdAE
GBS ¥R g Aoz ZAHUG

A zAe] gt HZreAA Al F3F2 F 67 2ot HE=AA FF
48A1TLF AAHEL stetm A} SeldA 242 24 4, 48.3% %20, B3
of taiMe Ztz 12.2, 8.9% At AEXxAA 2ol daiM e S A4
7b AAMEo] Ehon, Ao daire setRYA st AAEe] wokch. 28
U A zAel tistd A2 B o] A Ao ZAEAG. AR=3A
o] 3ol AN e A FAL 5% frejdol AFHUY A Fol 3l
€ froAdel it
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B 3. oIS ASHol tiEt of R 2X A4E W MEo| oX| B

% ¥ 4 a

AoE %k A e 48NTE F A UARE BNTE o A
AN (%) A2 (%) B AE(%) ANE(%) B B

23 A=Y F 5 0.0a” 46.7b HL 10.0a 20.0a HL
damgolE - fZf4] 93.3d 100.0e H 1000d 1000e H
A 24344 100.0d 100.0e H 100.0d 100.0e
oERZEA - BELFHH  56a 383b HL 100.0d 1000e
2N g 10004 100.0e H 933d 1000e
e84 622c¢ 756dc SH 100.0d4 100.0e
aA2E - FEFA 93.3d 100.0e H 100.0d 100.0e

Z22YdvrleEssll 267b 600bc SH 444b 8744

jo = I N« s B« oS « o B« o < o

ST G 100.0d 100.0e H 100.0d 100.0e
ojujtigz=ecssA 850d 91.7de H  70.0c 76.7¢ SH
H]E]$3H4 00a 400b HL 67a 31.7b HL
HEsUZEd4434 00a 150a HL 199a 23.3ab HL

A8 00a 6.7a - 100a 167a -

*DMRT(5%)

P4BAINFE AAHEE V1R R BHENS
HL(harmless) : 2 A}&(50% ., SH(slightly harmful) :50%<A]A}-&(90%.
H (harmful) :90%<{X| A} &.
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I 4. Yol Au|xof chEt of R 2IXY A4E N HEo| AN FE

g}

=
K2

A %

A g % A

AE 4BMF o Al

p A EAS S R S

A& (%) AAE(%) D F ANE(%) ANE(%) 9 F

olX| €l 5= 3} 4] 6.7a” 26.7b HL 306b 68.3¢ SH
ZEES 467b 467¢ HL 239b 485bc HL
HEsyagessis  15.0a 15.0ab HL 19.6ab 38.9b HL
opupel el -G-4 00a 200b HL 33.3b 56.7bc SH
FAe 00a 00a HL 33a 100a HL
? DMRT(5%)
Y 48N AAME S Vo2 BAENS
HL(harmless) : 3] A}8(50%, SH{slightly harmful) :50% (X1 A}-&(90%,
H (harmful) :90%{}A1&.
3 5. 2ol Aol chEt ofR-2IX} 4E N MEo] X AE
F 3 3 3

A 44 ¢ A

200 BMTF o A

A4NTE 4BNTE o A

AL (%) AAE(%) B B AX2 (%) AME(%) B F

vkl fA 333¢ 467b HL 37.1b 419cd HL

HESR 13.3b 200a HL 126a 253ab HL

o] T2 3 333¢c 46.7b HL 159ab 36.5bc HL

HEREO R 267¢ 333b HL 214ab 565d SH

A3 00a 67a HL 00a 129a HL
* DMRT(5%)

N 48AIME A S V1 Eo R RAHAS
HL(harmless) : 3AH8(50%, SH(slightly harmful):50%{ZA}&(90%.

H (harmful) :90% (X AH.
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H 6. HZ=H[ofl CHEE o 2IXY *4E Y MEo| ofn| AE

o Z % z
A d F A s BNTE o Al UABE 48NLE 9 A
AN (%) ANE(%) 9 B AAE(%) AMNE(%) 3 3

LB SRR 67a° 244a HL 122ns 122ns HL

EC b 283b 483b HL 0.0 8.9 HL

FAg 00a 6.7a HL 0.0 0. HL
? DMRT(5%)

P ABAIME AAEE Vo B EHAS
HL(harmless) : & AH&<{50%, SH(slightly harmful) :50%<{XA}-&{(50%.
H (harmful):90%(A1A} &,

2. A5 A B BAAT] AY AT

FALE F oj=F = AlRto] BFHe FA G Po| FHAsheRE AR E
o 272 AT 2YxA=FAY 54 3UF 5T A PH 85.8%
oldel AFEE B Aol T Al FFPol gl Rog AHEHY
o} ol Wk, LA o2t ol E - M ZRA & 9Uo] ATy
ook A FFo] gl Aoz ZAEAG. olvidEa T esAe 129 |
FAME FAGEe] A Reg dehdeh(ad 1). ontE2 Ll =434
o siME FAAF 129 Fo HExFA ) M TS 2AIA AL
&3k o] vl Aoz Ydc).
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R & =l 12
YET I

3 1. FAM2 F FAGro] e REDA O wwer)?] KA Y 71T 24}
(BH71%L& Erkilics$(1997) 9] ¥4 -& £33t AH831A3).

3. ¥4l 4H3 AW

2ol AR:IME WAY F JYY A (29 A=Y 3
A ek vl A (o]} 22 X =F2A)E AET 5, A9 g oA
AX T E AN 8UFNE TAEH Lot Ao AExBA
v ZAEA st a2y A9 AL EFeM e FAEY et vdY
A FALZETFEG W3, dE:dAe dek AR 8YFRE F7kshe
Re g2 ZAEA (Y 2). kH T(1991)L A Aujd] 220z
A2 AE AxspE 2APIL ¢ BA o] Aleign B
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29 2. 892 20jolX (A A=RH4RA]) § v]i g4
(clrEe T =sA) Al 4XA Fd ) R A4 Yo
vlAle FAG (| A EE 79209).
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A4d A 8

'97d 1089578 983 11974 4% U & sl AR A vAe
Y, FAAAF AFAdFo B 3T R AGIGAS 2F AHANFS
FP ¢ dake o5 2ok

1.

A=Al ey Fao] AL A3Ae 29 A=Y, vlE
TEHA|, | ZEAFE53A] 3FolUH.

LAEAZEX - RERA], iR olE - WX FHA, o 2] 5BHA,

HE2dRdsetd, 22X - FEFIIA, AT HA e AE=LA b
3] & AALEE B Aol & Ao AU

BB A, AdA, AzAd o8 S WA g He=

ZAE A

CFAAEF o] BE fRxUA 43 S A dH, &

A AlERY oA e FA G Pl AN, LRF8A] 9 o 2% g2 o]
E - v Z{A], oluE2 T =3 242t 9, 129 o3 s olof
FEgol Qe A2 eyt

LAY AT FAMNE FAEY D0} NG FALGETFEG B

3, dExVAe UAEE ALY 8 FHY F7lshe 2o2 ZAMH
At
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H8d == S5 2let o 2ix|
HEALR|H| 28 Al

FTHE. B9 A

Test for registration of biopesticides

Jeong-Heub Song'. Soon-Young Hong' and O -~ Kyun Kwon?

ABSTRACT : This study was conducted for registration of biocides of
Orivs spp. on greenouses cucumber during 1998. On the cucumber
grown in greenhouse, the efficient released interval, timing and
number(#rips vs Onus) of Onwswas 3 or 5 days, 1.5 or less thrips per
leaf and 5:1, respectively. During the spring season, Oriws somewhat
suppressed the thrips population, but building up of Oriws population
was very late and the efﬁcient; of thrips control was very low. Effects
of release of Oniws spp. on thrips population was similar between the
spring and summer seasons. combination of Onw release and selective
pesticide spray was more effective to suppress the thrips population

than only released Oriws release or with pesticide spray.

' A3 = %9714 9(Cheju Provincial ATA. Cheju 690-170, Korea)
2 Aty F e (College of Agriculture, Cheju National University, Cheju 690-756)
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AA A

SAAHAE BUAES AER Qs F7183 %% AHgez A
ARl a3 ANFTES £Y U o} AL EE AEFHE YETH
o] N HE T A8l Gt Jon, rHE A uge] AGAY]
£ 39 Bl ¢ FL& 22U US4F 3 .

F718 50l YoBA sSiFHAe A Fgol A&=AKt. 22 o]
A1 5 AHE-S sl gl Brldez2e ST Al v A7
Hoze YA s, FAEY $FAF, 842, AR A3 24, €
wajxo 23 § o8 7HA #34-S dodlm Aok B, ekl AE n
o] HojulaA ooz RE HAglo] AT AYstd dEAste Aol A
& Z7lsta Aok metd 2 iAol e =Hilew, o F
HAZ o] &3 AEA YAYY F840] F2H 3 Ut

AR L o] 4% YA AP 229 dFA{TIEe] WBINAA d
T AL 37} opEt A BA BH o2 AH{ S T4, o] &3n At

3 5 AAYZAME A8 ol T A dFAE7IEE 0183
AExfo g Puf o) &stn Yot 53], Wd@=2l KOPPERT e &471
Fo], g, oA ZuE] F o 3 VA v EHY A3
35%& Mgt AFW wejinl olet fFo2 &3] At 2,500%F
o &g &2 Ath(A, 1998).

ALV S o] & FAY ] A2 BAl] P AT E ASHL=2 9
2olA 23 Utk FFAME =AM XS ZHste oMAAFAE
(Thrips flavus Schrank) @l 28-L O. smillis Zhenge] A3 (R %, 1983:
1984), Udd=dMe A4 s3g stefste ZxFFHE
(Frankliniella occidentalis Perg.)2] ¥A| ol O. insidiosus (Say) & ¥AMSHe Aol &
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&tk B 3i(van den Meiracker ¢, 1991)7F i}, £8, VX e =
A FER oA S ER FAYYFE Onw spp.7t X4& Zeo (&
FF %, 1980), 2olF A dANE Onwsro]l #2 ¢ HHoletn Ba (@
A %, 1988: Loomans edl., 1995, K %, 1988: ki, 1990: 1991a:
1991b: W& %, 1994) & vt Slth. Oriws amenis 2 o] FA88 & X238k 73
¥+ &7 7L 2zt 369, 25¥ein, Y HF 6rlele] FAEHE ¥4
3t Ao daEo Ath(Wang, 1993). Johnson(1993)& FulojA| of &
A E o] &t 2o]FMEHE AEH AR ste A IR SS
A F# A2 At VLB =M E O inidiows BB o] &3t
1 en, o]E I &% 33 At (Malais eral, 1992). Fulol & 3]
7HA] BB g ofol it BAMP o] AR A ko, o F(1996)°] 3
& MEFoko 48318 A7 Guideline A3 A7 FYHUS Wojt},

B A7e 97 AAAE FHRelA A Zc AR WAL o Fad Y
=4 E3E HAF vl glon, o]& Ed AldAu eojdre YA
7He4dS &Adsketl 3 S FUCH =3, ojE Aol it WA, WA}
Al7], AR @ AEE T3 MEFATEY AFo v YE5F
5 483 A8 S vl RA FY3A
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daQ, Bd2? AX¥A

Research for industry of native natural enemy of thrips

Seong-Econ Lim', Young-Kil Kang' and Seok-Cheon Chin?

ABSTRACT : The rearing method of Onixs feeding on thrps was most
efficient, and number of nymphal and adults obtained using this
method were 112.7 and 68.0 per 25 female adults, respectively, and
the percentage of emergence and duration of adult was 60.8% and
25.1 days, respectively.

When Orixs reared by thrips and aphids was released potatoes
grown in open-field during fall season, their suppression ability for
the thrips population was similar. But their ability was very low

compared to pesticide spray.

' A =% 7149 (Cheju Provincial ATA, Cheju 690-170, Korea)
: A Fatetn S (College of Agriculture, Cheju National University, Cheju 630-756)
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QT S/ el vt 2], B, =2 WA @l A Hoi AAL
A3 AR FRA N E F2E FFA € 2UFY FEo] dHR
2 AustA S ol & 2B o&dhe FENAE e R &4 F
o= A =AU}

tigo] IARHF 71435t 2 E71H0l WE2 9A AFE 4A ¥
wiglo] 4] dAe ddez FE HYd FLE olF YA HeR o
E #FE2 $40] 7137t Bl oA B 53] AFEe ALH 7120] 238
(712421991) 3tz 25 Al FAo] thsta] F Ao F& AL 71 ol
o sl F Fola 89 'FAE Aintru], 93Q HHE ExF R 209
FAdd, 94de LAE opvigistd S JAx o2 Aoz 4.

ggaiFel FHRFYLS A7 A3l FALAE 32 glov ARtz
AA B 2 d Fole 73S @A 8ot Aol &A € A HAY Aol
o] &% Aol EAFA A o] gt} strietx F4o] <td ¥l HIHE Ha
3} 7] Wi ofel 2 AR XstA €ch. FAEH S 3T rigE 92
d ool v A&7t FAEAYY FHe HEAN G (Thnps wbaca) R O
kgl ol (Frankliniella intonsa) ATt 93 R = (F occientalis) R L0158
BT palmi) 7t B EJAHEA 22, A, 34 Foll Hdid A& & ¥zt
A, FAEHE G HEZA & 1 Ad7e BHAAA WS 25TA
15.294 A= 147k ZaE 2 53] 223 9 2013 A FAAZ ]
o Z3t7] W gl A7 ufF of2 N oo

Selvete] 334 i B9 voMe 97 AYYFFE o188t
o 2 ¥ FELS dRE Tkl 2% 3 WAE gt 310 ¥ d
x| AP A5 oY FEC AT 54, HAAYA s3] 29, FA
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3o A #AF3 O B HFEg o] E E§F 2, A T 2
AL oju] Sojlidn Bn}. AFEAME A7} o2 & A7t vet
Uzt gFHe2 FAMA FHN. 22 FANANe s FAE
HeE FAAAYHHLLR o2 fAY F AAJMNSSRAKX F, 1993
L 5. 1995). ASolAx A A FAG o] YEhEA X4 AA R
7188 T2 o183 AEA A AT E IPEn AdGkH—EK, 1993). °1F
NExAME MAACZ Q] X5 o vd @M Obevigaws, 1)
3} UM = Oristicolor, YZ, T3, X & Osaweri®} OstrigicollisS
o] &3t AHH F, 1996).

HExIBA AME7|ES AEE Y T FTHFE o]l 85a AFFALT
AlgHE 9 (Alauzet et al, 1992), Green bean(Bush, 1993), Soybean A%
(Zhou et al, 1991), Z1&FU (A, 1996)°let 3t Aol FAHF, &
hf, FNEF, VIF, € 5ol dotxn ek, 2y O3S A 54
71€& obA AAIE A ¥ e FHolo

HEx=AA7t FABY o] HG BAAAZ Osnsidioss F2| VAR=9} 47
dloA] mFo] WAF BxFFAEed e PAsted JFHclgdn FUD
(Veire and Degheele 1993), Fransen $(1993)& O. insidiosus 52| £x%
FAde A F3dMe A7 ALy FuldA e 233 2R 3t
Qeonl, dRoA Nagai(1992)% Osuweri7} 7FX]ol HAT Qo] 3
Aol A7} g n A

2 A e AFER AHIZAY 0]88 BAoz AAASE YHHod
A Ago] £ AH7IES NLstnA AbEolg AR ES AR 27
A st AP P37l 1 2HE Rudtaz g,
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HExAA] YAAEFE ZAIS] st BB SR ZF 25719
AAHEQ HHo]2E ¥ 1 27| & Hol2 ARSsHAA S vlwst
Ak A2l HolF i wet TxdFAdy 4F L £35S Hol2 T 34
G o AbS T, Gl FIIRATES Ho| 2 & AUEYAI]T, vjET &

Z< Yol2 ¥ BE TR TS FA LY, Ho|2&H JFAES A ¥
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m, ¥HL 100mesh FAZ B 57 FY9 2.5cme] #7] FHe] Ue
olFYFE ol &P (TYl), FAARE7INE A% 9em, EO] 14em
olZd 5 ol YolALRTFolA ALRE £71E AXE dZslo BIFE &L
S5cmB & ¥ol 7154 ol Y{3=F A (ad 2).

Aol ALg-E HE YA (Onus mﬁgx'ml/is)se} 23 33508 & (Frankliniella
occidentalis) & AT FA7IEHAAN AHS £ AE o] &3, HEFH
(Nilaparvata lugens) = QA7 4 Y Hkey, FiF/IFIRE
(Brevicoryne brasicae) & Fuj 3 XA st AT, BE A8Vl
<k 25+1TC, €% 65+5%, #F7] 16L:8D/142 23 & F&FgF7]
T4 FY3A. HolFFE HolALF TN 2~3YTH 22 ta FAAL
ST7E Yol&33 Aol FAFAA FAIEE W] i HolE FF
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ZAPE S ATE HHool A8 T2 ALSE7|R o]F s 9o ALy
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2. TAY AR I S A £84 =4

FA Ao SATHER AR A Sade A AN S 2AE
o FAAA L AF=F A1 EDAAM ALER N R A AN (Orins strigicollis) A 5
€ oj &3t on, A 98 d 8Y 20l 90x25me| M A2
FatActh.

AW &2 A, AFAE AREA G AT (08 FHATF), A4
g Hol2 AR i A WAF (o] 3t FAF oAl AL T), 2
€ HolZ AR NE=BA WALE (08 WG EHASHALTE), A%
(Y E +3HA 2008 M HAET (08 IUEAZF)Z 3t doy 3+
o2 3k},

A FAY Yol AR HANT 2 A o)A AT E 50mesh
FAE S o] 838t 1m FolZ APES ol A|E 7 HH0)ES WXL

LA FURATTE A ] @ HAEE Al Y 5%
A ZASlY 13 BTELES P33R AT F42 A2 g @adst Fade)
5: A 1922 AU, AR A BALs} FAETE 9418
A7} 1091 28] AAIBIATHE 1, 219 3).

7] & 2ol 2 AT ofExAAe FAdY el A Al £ HEF
] 108 3(10911Y), 204 3(10¥921Y) A9 U2 wosigot.
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