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Development of management system and

control technology for quarantine pests
in export cymbidium
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SUMMARY

(d=84E)

L Title
Development of management system and control technology for quarantine pests in

export cymbidium

II. Objectives and significance

The cymbidium is one of the most important pot-plants in Korea in respect of
cultivation area and production amount. It is a leading export flowering plant, especially
exporting to China because of its high quality favored by the Chinese and low logistical
cost owing to geographical proximity between Korea and China. However, currently
quarantine problems have occurred in China due to the detection of quarantine pests
(nematodes) in the cymbidium plants exported from Korea. This placed the Korean
cymbidium industry in a hardship situation for exporting the pot-flowering plant, leading
to potential income reductions of rural households involved in the cymbidium cultivation.
In spite of this situation, no or few countermeasures have been prepared yet: 1. e.,
occurrences of insect and nematode pests in cymbidium plants have been little studied;
few pesticides have been developed for cymbidium pests, and no manual on their simple
diagnosis and control practices have been published, which makes it difficult for farmers
to control the cymbidium pests.

Thus, for quarantine nematodes, researches were conducted to develop control
strategies for eradicating quarantine nematodes in cymbidium plants using pesticides or
eco-friendly and safe control materials, of which the usefulness was supported by field
researches. For quarantine insect pests, cymbidium farms were surveyed to examine
kinds of insects and their population densities on and degrees of damages of cymbidium
plants so as to investigate important pests that should be controlled preferentially using
pesticides selected through the experimentation on chemical control of insect pests on
the cymbidium. These management system and control technologies are to be
disseminated to cymbidium farmers with the help of a field manual on pest diagnosis
and management to be applied in the cymbidium cultivation in practice, which will
resolve the quarantine problems in export cymbidium, consequently contributing to the

establishment of durable and stable foundation for the cymbidium export.



. Contents and scope of the study

=

Survey of nematodes occurring on cymbidium and development of nematode control

strategies

- Investigation on nematode prevalence and infection route in cymbidium

- Development of nematode control strategies

2. Survey of insect pests occurring on cymbidium and selection of pesticides for the
control of important insect pests

- Investigation on kinds of insect pests, their population densities and damages on
cymbidium

- Selection and registration of commercial pesticides useful for the control of insect
pests.

- Development of a manual available to farms for diagnosis of insect pests occurring
on export cymbidium.

3. Management of media for the control quarantine pests on export cymbidium.

- Examination on physico-chemical characteristics of media for cymbidium cultivation.

- In situ application of practical technologies for disinfection and management of media

for the production of high-quality export cymbidium.

IV. Results

1. Survey of nematodes occurring on cymbidium and development of nematode control
strategies

- Examination on nematode populations in medium samples collected from a total of 69
cymbidium farms in 6 locations and on population changes of a quarantine nematode
(pinewood nematode) in cymbidium medium artificially inoculated with the nematode
showed the results as follows. 1) No plant-parasitic nematodes were observed in all
media, suggesting the possibility of detecting quarantine nematodes in exporting
cymbidium plants is very low. 2) Most medium samples were contaminated with
nematodes before cymbidium cultivation, suggesting the medium may be an
important origin of nematode contamination. 3) No growth of the pine wood
nematode occurred in the cymbidium-cultural medium. These results suggest the
nematode quarantine problems may be derived from a transient contamination of

quarantine nematodes in the medium, for which a medial degree of nematode



control efficacy may be sufficient for a full control of the nematodes.

- Mixtures of organic acids (acetic acid and lactic acid) showed a high control value of
over 90% at low concentrations of 0.2~0.25% in the control of quarantine nematodes
(pinewood nematode and root-knot nematode), suggesting the mixture of the organic
acids that are edible with prices equivalent to nematicide prices may be used for a
eco-friendly and economical method for continuous controls of the quarantine
nematodes in cymbidium farms before the harvest season (3-year-old cymbidium) for
export. The control of root-knot nematode, which was performed in chili pepper,
can be applied for root-knot nematode populations contaminated in the non-host
cymbidium with enhanced control efficacies due to its rapid natural mortality in
cymbidium medium and incapability of escaping the toxic material by penetration
into the host plant roots.

- A nematicide (emamectin benzoate EC) was registered as a pesticide for the control
of cymbidium stem nematode (Ditylenchus sp.) through the government-authorized
testing for pesticide registration. Three nematicides (cadusafos CS, carbofuran EC
and fosthiazate SL) that showed complete nematode control at their standard or
double concentrations up to two weeks after treatment were selected as pesticides
for the nematode, which can be used for the rapid control of the quarantine
nematode at the harvest period for exporting 3-year-old cymbidium plants.

2. Survey of insect pests occurring on cymbidium and selection of pesticides for the
control of important insect pests

- Investigation on kinds of insect pests, their population densities and damages on
cymbidium plants in 45 cymbidium farms in 2011~2014 showed the occurrence of 11
pest species in the farms including 7efranychus urticae, Pinnaspis aspidistrae,
Incilaria confusa, Frankliniella intonsa, Thrips flavus, Thrips tabaci, Scirtothrips
dorsalis, Halyomorpha brevis, Myzus persicae, Aphis gossypil, and Coccus hesperidum,
among which 7. urticae (two spotted spider mite) was most prevalent and damaging
so that it is the key pest required to be urgently controlled.

- In the government-authorized testing for insecticides (acaricides) against the
two-spotted spider mite (7. uwricae) using four insecticides, three insecticides
(cyenopyrafen SC, cyflumetofen SC, spirodiclofen WP) were selected and registered
for pesticides against the mite because of their high control efficacy of over 90%.

However, the control effects of all three pesticides (clothianidin SC, thiamethoxam



WG, dinotefuran WP) tested against the fern scale (P. aspidistrae) were lower than
70%; no insecticide could be selected and registered for the insect control; however,
clothianidin SC with the highest control efficacy is to be recommended for farmers
in the control of the fern scale, applying it at the time of the highest larval
emergence.

- A manual (ISBN: 978-89-480-2712-9) on diagnosis and management of cymbidium
pests (10 insect pests and mites, 9 diseases <including 2 viruses>) was published
based on the 3-year research results, which is expected to be used for pest
management by cymbidium farmers.

3. Management of medial substrates for the control quarantine pests on export
cymbidium.

- Physico-chemical characteristics (pH, EC and gravity) of cymbidium media were not
significantly different among all media tested, which were in the range of common
values for cymbidium cultivation except the low porosity of coconut fiber media
(Coco-chip), suggesting their suitability for cymbidium cultivation. The coconut fiber
medium has high water-absorption force and should be properly watered not to
have excessive moisture.

- No significant changes were observed in physico-chemical characteristics of
cymbidium media and cymbidium growth and flowering as well followed by the
treatments of the media with hot-water, steam and agrochemicals, indicating the
safety of the treatments. Among the treatments, agrochemical treatment such as
nematicide fosthiazate eliminated nematodes completely, suggesting the usefulness of
the nematicide i situ for the nematode control as revealed in the other experiment

on the chemical control of quarantine nematode Bursaphelenchus xylophilus.
V. Accomplishments and recommendations for their application

1. As for the development of an acetic-lactic acids mixture for the consecutive
eco-friendly control of two quarantine nematodes in cymbidium, pinewood nematode
and root-knot nematode, two papers were published in scientific journals, and the
control technologies will be disseminated to cymbidium farmers via instruction
(education) and public relations to practice the control tactics during cymbidium

cultivation period before the last harvesting season for export.

2. As for the registration of a nematicide (emamectin benzoate EC) for the control of

Ditylenchus sp. (cymbidium stem nematode) and selection of three nematicides

_8_



(cadusafos CS, carbofuran EC and fosthiazate SL) useful for the rapid control of a
quarantine nematode (pinewood nematode), a paper was published in a scientific
journal and the control technologies will be disseminated to cymbidium farmers via
instruction and public relations to execute the control practices for the rapid
elimination of the quarantine nematodes at the harvesting period for cymbidium

export.

. As for the observation and identification of 11 pest species occurring on cymbidium
including the most prevalent and damaging two-spotted spider mite, one paper was
published in a scientific journal, and a manual was published for its public uses
based on the experimental results such as morphological characteristics of insects and

their injury symptoms.

. Three pesticides (clothianidin SC, thiamethoxam WG, dinotefuran WP) registered for
the control of the two-spotted spider mite will be recommended to cymbidium
farmers via instruction and public relations for preferential uses of the pesticides for

the control of the two-spotted spider mite, the most prevalent and damaging pest.

. As for the publication of a manual on diagnosis and management of cymbidium pests,
the farming application data will be composed based on the manual for its public

uses for cymbidium farmers.

. The data generated from the experiment on management of medial substrates for
the control quarantine pests on export cymbidium was published in a scientific
journal. Technologies for the management of the cymbidium medium will be

disseminated to cymbidium farmers via instruction and public relations.
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A 1A dge] WA, Bey 9 54

20119 = $2yet shelFe F Auidd-e 6,833 ha, 1 AAHFS 9,7449 ojt}. o
ol A ®3Fo] AuiH A (1,125 ha) A4HA(4,2959 <)o) 7 aH, dRE

A 7V Aa, W Auo] ojo] Al WA +&F ARoE Yeht o &
Aulthgo] 7bd & ¥EE AR ok 53 fEve Avtege O F49 ¢
o7 og FZle] METr} Hol AL wFsa gl ngdau( BZ

Aol A< Guangzhou(FE DS 12 =A%) Shenzhen(GEI) 5 EAFE
Aviggo] #Aujrt o] FojA 1 Jot. U ARHEe AGH R Tt Fwte
TS AU &8st EFVE A0 #F2 FEUINeE g AT BlE g
2718 33 gon 714 wolud F4 dol oA $HE Hslx do. wEkA T2

o &1]
off X oy —
Hoox rf 2 ofN

of
ol

o] 313 AN RS AU W FEo ARige Aol A Ko o]FojAH F= 5}
AAZANM Ao Suirb o] FAXH = Aulds 4k Fxel Z]odstAl 2 Aol
=2
7 FAY ARYE ke A Aol oA MR 2 Asjatle] stus Walle
of o3 7 B A YA Astolnt. 53] W Asi= A AstE =7
g B ooy omor FE A T FATY Aol FEF 4 Hdd 3§
T 2 EBA B A7 A HEE A5 Ae, HAZd syue ARdeY
= 299 T3 F=e A9 A A4 AFel A=H Avide &3 2,500787F @Al
A HZIEE 5 A3 A Ao EAY B or s = FolAM =Y A3 8A
g AdEE HAYS AAste ARY R £E9] ool HHs) Ao
M=ol B Avldse ne HGHdoem dsi q4FE ARAFAA AuWE st
Um A Addl= 2AOA A 20M A7 o] Foix = 53 AFd AREAS A
AZTel tEol siEel mEd A 583 GAA Qo] Ay o] X A= A
oltt. A= &t A7EA UM Arld e TAss ol B3 =
DA olFAZ w7t glolM ARIb & FEETtdAE Ml Bl dHee

AT o £2 Audse A @ BAd BF siAMo] vese] A 2w 3

uekA 2R X520 ARy e 3 ol FUE s BT FAd =
ARYEo Atbe]l AlFe dAolm ArFela kgl A WejF #el, 53 T

714
of Aol oM Ta7 e A A AE HAste] An

o FZo] Wag Aol ool wE FrHolw FAAY 4w

T o
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HM2Z U 7= o

AT gL FEEAEY] H3l Es —rﬁ}xl]uﬂﬂ bt ¢ A E2Kim et al,
2010; Noh et al, 2011 A AA <k 527019 ¥F<o] JAtHDu Puy and Cribb 1988; Kim et
al, 2010). AHI R ofAote] AUi(RIE HH, IEU| Ao}, H|Fn}, Elo], YHIEW F)
AEA @ 500~1,500m)ol A HE FejE gt e At e(Kim et al., 2010)3}
2HAY(F=, T D B FollA A TFH AHg oz FEIH(Yea et al,
2011).

U AR AuiEA-S 20089 Ve F AEiEA ] oF 41%E AAS L ATHKim et
al,, 2008). == A¥IHRY FARAZE AF AAXE, T AL A U7, Ad 28,

So2 d#iA dtkPark et al, 2010; Cho et al, 2012). =U] 3} 2E2 T2
At 88 2003  ‘Beauty Princess’ 5 4%%9 A4S AFoz =y
Ao SE& sl A 25FFo] /NLHAL olE T oF 4%7F ol Bg=Ho] JrkPark
195 Avlsrtes Avds 247 7H
2ATHCho et al., 2012). Al t]E-2
& 2590 H3 gk

| Z(Pratylenchus spp.), AA=

X

l

(-c—Dr
=)
é
N
ko
¥
10
)
ox ©
Ml
rlo
ofy
H
o
g
i '}
4 T o1
i
p|£
k

Y
=

i
N
o
-N

B

A= d 2 300~4009 o FE=E 353
Avig ol Fairt Bud AN FS

(Aphelenchoides spp.) B UM ZF(Helicotylenchus sp.) S°] <#A  dtkSher, 1959;

Uchida and Sipes, 1998; Pant et al., 2012). =rUldlAd+= &< Avlggd AF 37}

dH vk glen, AT Avig ol TAstE A5

2,
\e
o 9

3]

N
o

e 2ANA HE27|8dFos BES
=715 Ditylenchus equalis7t A= o o] AZFof o3 Aultge s oAF

B3 R A &HCho et al, 2012). I3y AYEAXAZ=3 JHAJPAA= Avge 7|PASH
otUel BHAt= 9] 7| FolgtE o HiYfEe LEHo o= AR AE Jhedtd Y
g AUl =olA HAEEHO A9 AV HAE 5 v A A9Hd AHYg ey A
o FF ZoA AR o R NAAYSt AEFo 2 By I3 HE=F(Meloidogyne spp.)
=772 ZDitylenchus dipsac) 5 715897} W& A 3(Franklin, 1982; Hooper and
Southey, 1982)2 F® 2= &3] ZAH A& T Ji, DM FF(Aphelenchoides
spp.) @ AU X Z(Bursaphelenchus xylophilus) 5 T4 EA4S 714 AHT$9
T8 MYES vz A8 Urgdely U dHs FAste A4F F3old A4
4 9JolA (Bakhtiar et al., 2001, Griffin et al., 2012; Hasna et al., 2007; Ikonen, 2001;
Perper and Petiello, 1977; Ruess et al., 2000), o]& AZFe 249&3 1 HIE7} Foid

Py

T AeB2 AHn e s A 583 Fodor & A9 tid dSol € 5 Aok

HeR
=
=

o

At s Aol Slo) £A7F He T2 S, ASF, AL F

%ol
Sol U@ AL mu@ Agolth el Autigel B APE sha dFe
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Aefel Aol #E AT (Kim, 1992), 3ol TAsk= ZAxEd e TR B3 AT
(Kwon et. al., 2005), GFda o d53 FAo nA= 2= FZ(Ahn et. al, 2003)
3} Ditylenchus 4 % Aphelenchoides 4 2| &71A%0] THFANA TAST= Hr}
Ue #o]tHCho et al. 2012). F=olA A= AviH g TAstE dfFozs 24
7FEol |/, SO, v E R Tol RaEo JtiWu, 200D). 13y HT THOZHEH
THE FAH A¥HRANA T FEAG Avd e F8 % F stuEA Sy
o= BXESHA e ZARAHH dAF(dspidiotus chinensis Kuwana and Muramatsu)©] 73
HA A LA JAIL(Suh, 2008), EZ w5 AHIYFAAE Z-AHH7F TAst 9
7Fslgtth= K al(Espinosa et al., 2009)F+= & T Eo Z4XEH7F AulggodA &
A= = ol

T A AHYEo] AuiEE w7t Fxolth T3 AHIHE FAAE ddde R
20123 F= AlvidE F AEFS oF 28092 Co®E O F Al AsbEFo] 2409HE S
Z AA AAFe] 85.7%E AA|$t). o]+ 200419 44W2 AP HF FUFE] 21.4%90
23t A AR AAdAE 109470 o] Z2d Z1)elH, of 5 d e nlsf 4-~5
v Skl A o] 9ol 2FHA, AHEA AR dF AAEHT AT

o AVHE FF2 BA Fon, dF JiEd AFFol oy AREsES v

ez

-

KR
=

sl REG REe @, w5 FlA £Ystel T Fa FHsu Aok 18y
M FTA AT e B0l AMHL T AAFE FAFAZ BT AuLE 5

&t

HEolA Adso] = g7

=S 2 EZRA S A1z,

H T Avids A9 dF 7J'§1'75‘]'93\J— dA= 20139 1% %%‘)i T
A=
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H 3 dHlz+d LWE X Z5

A lA S AvYgaA TSt A8 298= 798 2
FAlo o7k WAZle Y

1 % AugRelN BASE 4FF =4 % 2942 7Y

b ATig 2 By

o] ATNME &3t MBNAY 98 HFFES A 29 Al ZA=HE A
r]

%
gakel, w8 L2URAAF0] AHtgel SRHoR 2PHAL W o] AFe] TS
%

olE flsfl 2011 TERE 12¥€7tx €HEE 1M, BEY, FF, M 2@ ot F 5
A
o

A 6 Gt AmAANA FE=8 A¥HE ASEE O 1)
Abstga, 20119 129 EFFoldebA] 4 719} AH(FR) AY 4 B71Y AMTe A4
gl iAo} b AR vigel ZE e EY T2 AFS AFY TR EEE =
Abetdth. AEe] TR AR A S 7o i el EY A5 dAFES AH
7} Baermann funnel &2 XZ& FE3+ F(Southey, 1986), F=3F A= dHv|7d #H7A
= 53 AF TR AR FH ma Al BRE FESY DEE A 8 A Eol
ZIdeA g AsE 7AA gom HY diidel HA ge FAAS(HHFE|
Rhaditida®¢l] 43}2 = Rhabditida® 7] &), &F &y e HFE 25t AH9HdZF
o IEE YFE 98& T F A= 445 Mononchida Fo 43 AFMmlAd9gA
5 4 M Zo] %38l Tylenchida Eo] HFog FEd}o]
(Hooper, 1982) zZ}Zte] W= E 3utE o7 ALY

HH e AR REWIE dFst] fs) Aggstdeld £ e 2uFAdTe
Fol(Botrytis cinerea) WA A S AFS ARde 23483 334 7istH 7
3000vHe] 8 HER * HF T AIER A

AUTANF) WEE AT

ofy
ftlo
os]
[
(@)
=
3
o
=
=
—h
o
=3
=3
@
E
2,
Lo
:(|>L_',
e
e
&

-

Jo N Al o>

U a2 3 nF
M MsBAAM ] AGE A7E A3
2011 7ERE 129704 A7), AmAE AsRE dder A% TR U=

ZARE & 67N A AlA BHE AF T 7| HAEA S Rhabditida®e] A5
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o  dy Wixd d=xr 3 EBgen I gfeE IAPNFY
Moninchida(Dorylaimida)& A Zo°] #& =2y Rhabditida A5l Hl3] A3 @A =
=9 47 9gta, AE71AYHAFol &3k Tylenchida & A3 HAHA Ak
D.
E 1 T3 78 Avds MERe] ASTRE €=
Rhabditida Mononchida Tylenchida Rhabditida Mononchida Tylenchida
A1) =) A u =]
34 | 4/4 3/4 4/4 34 | 4/4 34 | 4/4 3/4 4/4 34 | 4/4
IC-1 + ++ + = = = CA-1 + = = = =
IC-2 ++ ++ = = = = CA-2 ++ = = = =
IC-3 + ++ = = = = CA-3 ++ = = = =
IC-4 + ++ + - - - CA-4 +++ ++ = = = =
IC-5 ++ + ++ - - - CA-5 ++ n - - - -
IC-6 ++ 4+ = = = = CA-6 + = = = =
PT-1 + + - - - - CA-7 ++ + = = = =
PT-2 + + - - - - CA-8 ++ + = + = =
PT-3 ++ + - - - - CA-9 ++ +++ - - - -
PT-4 + + - - - - CA-10 + n = = = =
PT-5 ++ + - - - - CA-11 n + = = = =
PT-6 + + - + - - CA-12 + n = = = =
PT-7 + ++ - + - - CA-13 + n = = = =
PT-8 + + =+ - - - CA-14 + n = = = =
PT-9 ++ + - - - - CA-15 ++ n = = = =
UW-1 | +++ n = = = = CA-16 =+ n = = = =
Uw-2 | = = = = CA-17 + n - - - -
Uw-3 + + = = = = CA-18 n ++ = = = =
UWw-4 ++ + = = = = CA-19 n + - - - -
uw-5 +++ ++ = = = = CA-20 n + = = = =
UW-6 + = = = = CA-21 n ++ = = = =
uw-7 + = = = = CA-22 n ++ = = = =
UW-38 + = = = = CA-23 n ++ = = = =
Uw-9 + + = = = = CA-24 n + = = = =
UW-10 | ++ + = + = = CA-25 n + - - - -
Uw-11 + ++ = = = = CA-26 n +++ = = = =
Uw-12 n ++ = = = = CA-27 n ++ = = = =
UW-13 | n + = = = = CA-28 n ++ = = = =
Uw-14 n = = = = = CJ-1 ++ ++ - - - -
CJ-2 o+ ++ - -
CJ-3 + ++ - -
Cl-4 + ++ - -
- Q1A, A71AGAC: QIA, PT: 8, UW: 29, $AAYCA A<, Cl: 3F
- A=Y= (n: not examined, no nematode, =£: less than 50 nematodes, + around 100
nematodes, ++ 200-300 nematodes, +++ more than 500 nematodes/pot (averages of three
months)
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MAZHCZE= Avgeo Rud AE7|HAZFoZ Aol X Z(Pratylenchus spp.), LA
Z(Aphelenchoides spp.) R WA A Z(Helicotylenchus sp.) S°] &# A o1k Sher, 1959;
Uchida and Sipes, 1998; Pant &, 2012). =rUjol A= 15 Avlg g A5 I3|7F &
A owk IR ob2 T o] FI) B A A Egkth. o] e ATl ARiY gl A&7
A ZQ WMEEZ7)XZ(Ditylenchus equalis)©) ZAZE% o] oS 93 WAANALS £33
7k J=El(Cho &, 2012), AlAIA o= o] AF9 7oy Fsjirt A=A dom
T YU E AT Ee 74 oF 2 dx FA o717 FRIHA Fut g
9| Ditylenchus 4 %52 FFolY o7& Hol|YoZ 3= AFHUE & oo o] AF=
Fgoly o717} FHGE oA FAEHo EH |
dol At mEtA o] AFoA  F=& SR A E7A

o]
=

AL oldHel Ageintke B4 Ao AnHch o] Tt 4
A sl

=]

i,
X
o
fru
o>
=
o O

] A £ 714
Z A HAHA &e A2 AT Aujdl oA Egke] ofd UFe FuE AR
2 3t MAE AHgstEE g8 A9 AR EYHRY FFo] &5E AFY 24l
A= A7 dEolet Az B3 o] AFoAs AENBAFE 7Helstd 1 U E
ol AUt v HEAHR] 2AHAF] dF<l Mononchida AdFo] 2] ARt gl
A BAFJATHIE D. o] AFe BE TFY A5 &57F 5 EYHLEsE=S 4%
= XAEE giwd] Ze AFolu ARbAQl EcfdA I "EUE Yol O 7lFE AUE
3)3kx] £l E4o] gl=d|(Khan and Kim, 2007), ABIHe2] #jAdAE EUas=

]
b =A UEES & g At o] IAAASY Aol A-e Aw
&

g7 UE [EXCEREXS
SR A&HoR AR AT UE 4L QAT & AL Ao AzH olgd
BE e gAs AnTe AMAdA HBABAF] BAL ule ADHlH S
Hele $yE & 4 U
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Avig oA BE7F 71 A JERd $24]4 A4S (Rhabditida) 1 D=7 A7
2 Aol FAHAANGEY thh A UEr oy sl AuiAE zteolzb Al A He wh
2 4= Aolrtt Zhzte] AmAE AuEAzdd we} A= oyt JElgtE Aol
A7ttt AdEEE AujA o we} dFEE AolE Hola QlojA AME {oF
FERSLE #FE S gk 28y I AHEe BAAN AFe] UEr gE AY
Hle) tha =4 YElhgon, 20119 % 3487 Rt} 4/48 7)) AuEA 155

2 2
4
Aul el AL F RAAEAZE 2 AFDe AW AFe) F

W A A4S ol 2 Ths S Wl
AT & gt ArsdEt. mes AEZAAZFCRE T35 A9HASd A2UFALETH
Ditylenchus 4 A% H& Ang g 7|Asts AFL ofyA| gk bz 2 o] wHAs)
A Ao A dlEle FEolo] &St AE P F2o] JHEIEE NEHANE HF
WA 7E o] FojHof & Aotk 53I| AMZFF(Aphelenchoides spp.) 2 AUFAAHZ

(Bursaphelenchus xylophilus) & A+t73¢l §54< 7H4 Avig w9 F8 sFE] v
A5 YFgdely UF AHES RBAse 4% FEoldl A4 4 9lojA (Bakhtiar
et al., 2001; Griffin et al.,, 2012; Hasna et al., 2007; Ikonen, 2001; Perper and Petiello,
1977; Ruess et al., 2000), 0]‘: AFe 29EY 1 HNETt Hobd & JlerE AMYR

o & A 5E3] Fsjof & 91 EH*J Aol 2 g oA vt A 27] 5
1:1

Aekslol & zloz Azt

@ MM EAH TAHE 43 LIBE T3
AlElgel AFe] 2§ Aus PAW Aol #8357 S8 A% 29 vesin
BEAZE F ot ATl BE F40 b ¥eAE THSLA ATE FASAT. 2
Azt 9o AGEoIA G} B WA, FRAGAY), FREEA, AHEGIY 2 A
WA dle Bk 5 diREe] ARolA HFol AEHUTHE 2)
AZH A% T D7 MR B AF L FAHEAD A

T

%<l Rhabditida 2] A
Zolem, 4442 Mononchida AF% oz AlRA THEHJAL =TI UEIF £
X& Aot An e EgddA= 3 e Alestae TAEA skt =

Aphelenchida®l] <3} AZe w1 x 9t 1,294 AHgLoas AEEo, A
HjA] vlg BEqfolAe 22 1Y 3 AuA ARt A=A, NSHAME Hs A
=5 A %ot Ho MIFH AFHAe} A5t AAE B MERY HF ZAMdA
7R 2 A 57| Fe] F2 E(order)?] Tylenchida AEo] HEH & 3 #4

=
)

rr
>
4
ox
2

o

IR
=
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¥ 2 A= odARE 2AS 93 ulx], AuIAAE 5 U Eoke] M3 zA}

AT A% Fw AT A% =0
2 “" | Rhab | Monon | Aphelen | Tylen | = ~" | Rhab | Monon | Aphelen | Tylen
v = + - - - vl %] ++ - - -
el + - - B +++ - - -
G-l | 8 | +* + - - lica | F8 * - - -
7ets + + - - A3 |+ - - -
EoF +++ - + - EoF + - - -
H) X + - + - vl #] ++ - - -
B + - - B ++ - + -
Gl-2 | 8 * - + - |ce | FE * - - -
N E + + - - kA=A ++ ++ - -
=3 oC}: + - - - = oO]: + - - -
vl #] + + - - vl #] - - - -
B ++ + - - B +++ - - -
GJ-3 =4 ++ ++ - - IC-3 =4 +++ - - -
IR R + + - - R R + + - -
EoF ++ - - - EoF 4+ - - -
vl #] + - - vl #] + - - -
5 ++ + + - 5 - - - -
Gl-4 | 8 + - - - IcC-4 | TH - - - -
MR + + - - Ma 5 + + - -
Eok o+ + — - EoF + - - -

- ARGl FF, 1C: 91A)
- A% & F(Rhab: Rhabditida, Monon: Mononchida, Aphelen: Aphelenchida, Tylen: Tylenchida)

- AZUE(- no nematode, =£: less than 50 nematodes, + around 100 nematodes, ++: 200-300
nematodes, +++ more than 500 nematodes/pot or 500 g medium (averages of three replications).
o] AFolAE BE AMAY wiAdA HFo] HEHUI, EGF WA A&7

2 Aphelenchida %2 HiR ¢} FRAAT AZE ‘2131 MetRANA AZHA F2 A
o2 mFojrol HjAZ} HF F8 29l 2 F Y+ A= AAHY Al 73t
A5 F4A Wx F49 ML A &S AR ALY g A5 F

AHIY Eo] AARE Al 7] B2 AR o] Al WX By #Hg et AZo] 9

1A 2 9e A4E 7)o SdACE Aoy dFE F s A=

Q) HIAF AHhgelA F4 A7 FA
o] AFNME FF AGAZFog AFAH] EA
(UEAZ, JREdm)o] Aasts oo x2a =
xylophilus)& 23T 33 Ant)e(a™ 2) A Y

4> o
A

oz HAFHL AANYEE
of A% WEE AN 1 A% 2947 334 Auidg BEN AUTAHE
o FAe BAFA YU 7] FEF LR P olF 244 AN AT 7Y



AT BE7F g5 Aasa, 334 ViR As O dHE TRt fAsE A
2 YetstHd 3). Lee 5201002 2UFALASTS BEF WolA o 3€~6<d Fol= 7
of BRI AMERTA HAEGth o9t mXVIA R AuFAdSS Alite HiA oA
T e S5 A9 &85 ZoE AlRdEH

=

o] d&lA+= Cho

e

].‘:_
L

-

olN
1>

o taids <

o

U 2

o ok 22

o XNo3R

it
N
o
r>~

oA 209 el o
Z}%Ql A%
¢ A3E A

o o2 > Mo 2 ¥ K
we  ol)

2

i)

ol
A
r
oF

5(2012)°1 9J3) H=5 3

T7F ol F

E99 =9

11] (full control)7} e

AFI AR A A
A Z(Griffin 5, 2012)¢] A&7 2
XA ok, 1#H Y Ditylenchus®l 73-%- +%o|7F &l
Z7 sholl A T 2 E}(Klm and Ohh, 1995).
Aphelenchoides %2 ot A&7 AF02 dex vt
‘9}011] thy]enc]zus %‘ﬂr UPEVV]E A FS 0 2
) ZAFON A A FA
ol Yx7}t s

1S Ditylenchus 45
Aphelenchoides <

W 4

[e)
L

|

L Aolt}, 2
2A dojuv 53] A F<d Aphe]enchom’es Zzo E
AFe+ R tHBrown, 1982). waba SwlAlom ooy AFA
24 3 AYe] AYdE A A2BE JMsAol ag. adH=E
AALAHEES 71538 &  Je A=Y YAFELERE
Ao g2 AZHr

[e)

=

120
100
80
60
40
20

No. of nematodes/100g soil

0-DAI 7-DAI

-20

50

40

30

20

10

[}

14-DAl 21-DAI 0-DAI 7-DAI 14-DAI 21-DAI

No. of nematodes/100g soil

Days after inoculation

a9 3. 239 AEHe 33dAE)
W3}, Marks and vertical

replications.

-10

Days after inoculation
AB YR Wi R\ A Q] Bursaphelenchus xylophilus A% Q%

lines are averages and standard deviations of three
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B. xylophilus®] 7%= 1, 2
o] E7He

=

[e)

S
2] of A

3474 exo} wha

S

X
Meloidogyne incognita

Ditylenchus sp.

Aphelenchida | Bursaphelenchus xylophilus

Tylenchida
Tylenchida

AT TAE A4




7k d7Ue 3 3
(D Auj713E St AGEH o= AYE ¢ = TAH NBRSTAAE)

AT FE7A A B ASHL RAY ARG AT APl QoA

L gl JYBUF A5 ASHE P58 TFHAL BEF F AET 7129

$gA WS AAFEA} G 78 B Az GAEEA) Sl 2FH] Ut
51

218 7}s3 Z4Hacetic acid)®} Z4klactic acid) 2 o] F #7)4t EFES AAFA A
A2 ARgstAT = FANY AFoEs vtaet UF 27 FoA FAste 5%30]
Mol 71ed FZAY AFQA A2UF-AXF(Bursaphelenchus xylophilus)=¢ 715 917}
wWol Atz AujA FHe Ao = Avidgso AuiAze @0l &olstal
FeElverel ARl g mtdAEHo A= FEHAAAFA B S S (Meloidogyne
ncognita) e o2 AHE 3 3}9\11’/}
b A¥dgs WA 24 X% Bursaphelenchus xylophilus )
= G4 751 of A %_‘—Ok?:“ﬁ} Botrytis  cinerea  ¥iA| ol WY AUYFALF
(Bursaphe]encﬁus xylophilus)S AR Baermann funnely &2 F=3}od(Southey, 1986)
AEE AHSHFTOEDWE A% HdF8&AES AMEsHR L, AHFAANE
Z2kS 0.IM potassium phosphate buffer(J14FeEE<) (pH 7.000.2 3]4 35l
4 0%, 2.0%, 1.0%, 0.5%, 0.2%, 0.1%(w/v) 3XHS T3 2L FEo x4+
RS EFoa Tiste] e w50 &3 A AL A xS }Q-OPOE’\E} ol
715 AAFERE F714F MY 100 4L F7F AFE&A60 vie] A5 23S
96-well Microtest™ Tissue Culture Plate(Becton Dickinson Labware, Franklin Lakes, NJ,
USA)2] 7} wellol] 3utE o2 BF3la 22025C)0 X43le] 24A3 & 273 u 7 3l
s

12
2
™
Jo
ofj
> >{«E

HON
N
N
)—l
S
S

A ZA AR FHoA ge AFS F2 AFeE, fFdd FAYC] e AFe
2b AF0E Fete AHFES AR THCayrol et al, 1989). AF9) A& AHs
T

Zt w29 f{r14kE SDWeF s#Fo® &£3ste] pH meter

2 &YYo ArE FARSAT. T ARG Al A olE FrlAke] auFAdSe W

AZHE A7 sl AlddolA &a3e Fsaart ZdEe 24403 24k &

HEe AFESIR L T A=) o3 oFsf heAdo] WiAlE w27 0.5%9 0.25% &
Hg AR

w3 A AFoA AMFEeko g FujE ¢le fosthiazate( A 30%)0] EFHE

20L & ArgoFE SmL)% i g RESAS BAEARrE Sld myEdT

(Paenibacillus polymyxa GBR-1) (Khan et al., 2008)& brain heart infusion brothel] 28C

2 297 ZEN200 rpm) HlY T SDWE 3|Asle] AlFUES 10" colony-forming

unit(CFU/mMLE 243 Alddgds A&t AHFGA &4 3 Avde AH 5

et

H«S[J

_27_



& Hole AEA 99 AyA
L 000 o wiel¥ HFskdar, HE3 sA ol
714k & ’%H%Xﬂ P AFPAGE S AvdE 3 & 10mLy AEA ZHd ¢
Agstdth Ag & Eo] FHUL Zl B AEE BT F 26£2C 9o 24 ¥+
g d A (randomized block design)® 2] &S Hj X o}-O:] 19 13 Hag=Fo g A3A
A sk T Ao HE H BAAY AP 7d F o wigEe} HEAY By
2 FA%te g3 EFE 100gS Baermann funnel HOE 54T AHS F=39T
(Southey, 1986). =3 AF2 AV HAAS Tl AF T A= e wzt &
U453 Aphelenchida, 2&7|84d%5°] =3
Trichodoridae, 18]a1 71E} FA X Z(saprobes) o2 ®F3F F(Hooper, 1982) ¥z] e} A
o] EFEA Zzte] WEE 3R oz 2AEYGT. AZS HEFIA LS AEAE=
g 7Y, 149 9 21¢ Fof nmtE EH st SDWeF 1112 4 & pH meterZ =&
S5t A AL, 219 Foll= A=A ASAHE ZASHATH

3+#  Tylenchida, Longidoridae %

(b f714k0) % ®mE)Z XS Meloidogyne incognita®) WA &3 ZAF
o] AgoA ALEH AFE& B A74 IFdA AEHHOE st e AFo=
aFe] BElo FAHdE LF(eggmass)S E73te] Baermann funnel © Z(Southey, 1986)
dojzl 28 FF= SDWE A3 AFE&HE AMEsIALL, AAFAAZE AHIY %
np 7 A 2 24k Z4HS 0.1M potassium phosphate buffer(Q14FeFE<) (pH 7.0)00.2 3]
= o

ZA43 A 2 A AWy ZART A 3 Al

N

= 5
TR #7140 R S4Ae ALsgh i virodl Aol HAFEE 2R
]_

o oy
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ofo

o] g9 ¥ v&(Z¥YuDE Yehd =A< (gall index<GD: 0; S5
11-20%, 2; 21-50%, 3; 51-80%, 4; 81-90%, 5, 91-100%)= A&
zt A =719 BYAH AEE A

J
il
2
oy
ol
S
pacs
=2

tH

@) & AvgEe 7] AF TAE AEEFSEAA
= FEE AT FdVY AvIHRA HAGAFe] BAls @ 139 APz A%
Al s 9= wito] Zhed HAE AREste WAl dstoior & Zielnt. ool

of I
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e AS FAA= Az

_14.
O
fru
1>
i
-y
12
%
N
HE
rlo
=
Mok
o|N
>
o
o
2
i)
o
4
0,
O

ol &
{3l Ditylenchus sp.2] 745 ol AFd ZALAA o] AFo] HEH AulA F (<t
A AE)E AAE 3 7FA ¥l E54AH FAl(Emamectin benzoate EC, Fosthiazate SL 2
Cadusafos CS) A 2 & % Baermann funnel ¥oll o8] XFo] W& XAt WAl &
HE FEAT. =T 39 AHYE ASEE Avde AuiErielA st ZE
g AUFAAFS 30000 A HFTE F AlToA BuiH e A4F - AAFAE F
oo A Fsted FFTAFIANA BT FFAEA I A 2009 FAH FECZF)
I 7] 28] TR XE T 20mLSs AHEATh AT ARt MIEE A
WEeA@25+30)e 4 AehAl & 2 79, 149 2 21Y B ZEO| Wi 9} WS =78
&3sk 3 100ge] &£ =94 Baermann funnel HOoE XAFS& FE23 5 AF: HEE

AT AE 7 3o s AYdS FPsAH

>

U d7ds g nF
D A7 T AHHo2 APL & e TAE MIRSTA A
b Auig$ WA 2 ASAZF Bursaphelenchus xylophilus ¥ =)

24 Zak gl Etl ] i AMAFES F 404 dERd Bkep o] x4 T
< L0%7HA 100%° 7H7h& AdEeS vekd v ke 7 =2 w59 5.0%C1A
T 100% AAFEe UERAL I olste] FRolXe F43% AT El Hdadied
O aEo] 24 ERdeAEng foFo® ¢ g fr|AE g AP AT
& BHFH {14 EFAY AHFES st B4 A A 5.0%2 0.5%5 A<
T EE FEoA EFdeA FolHoz w4 YERT =T ST 0.5%0M = 24t
I B4 A2HY] 5Tt 0.25%°1 B2 o] wolA e EFH AAdFEo] 24 AAdS
SHG Al o) =4 UERESs & 5 Jdth o] F fAYIA @FEY {74 £
<= AsS W BYSFAT 3 EAFHo] wopA E AAFTAe] Wile B
HAT(F7I4ke] By EAS FAEd Fx). webs o] F fr)a g5 AgEng {74t
=

ZAb Z4 9 49 pHe 1.0%7bA] ZHEo ok 7}

Zhgo] Axz AZEn. 712AQ B 54 F sturl pHe ¢F7]1eduKissel et
al,, 2012), Avlt)g-o] Ajujol] A&st= MUE JA| oA FIgdo] EF =
7R 2 GF 750l S FHolBE o]H fr]ite] A HE HiGEY FUHUOHIE
A& el £ Ao viYGES pH Wste= A4 Fogzt A

7;

Zhzte] f7lakl e B pHb Eobd 5% A Ego] wopxi Rog Urht 4%
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7F ARl mEt AdFEe] wolde & Jdvh 28y 2& F50.1-0.5%)° 4 pH
g ol 9lFellA

2
&(Lambert and Bekal, 2012) #x}&Fo] vte xAke] ExpAo] iRt &7] W&o A4
F9o| Zolxta AZHEY uegkA {74k E

£ R4 EFAS ol $3tnA Bk,

P>
kv
_‘
2
=
ofy
N
1
do
o
35

EX Z B =5 o
5 . - =gaxnd
2 Z&(%)° pH A Z-8(%) pH A Z8(%) pH

0.00% 59+22X°| 7.0 59+22X | 7.0 59+£22X | 7.0 1.00NS?
5.00% 100.0+0.0Z | 2.6 100.0+0.0Z | 3.5 100.0+0.0Z | 3.0 1.00NS
2.00% 100.0+0.0Z | 3.2 15.2+£22Y | 3.9 100.0£0.0Z | 3.5 1.31*
1.00% 100.0£0.0Z | 3.9 54%x13X | 44 95.4+6.2Z | 4.2 1.81*
0.50% 54.0+8.0Y | 6.0 22+21WX | 5.1 154+48Y | 55 0.55*
0.25% 44+12X | 6.6 1.1+1.0W | 6.3 11.1+24XY | 6.6 4.04*
0.10% 6.0£2.1X | 6.9 45+14X | 6.7 85*x14X | 6.8 1.62*

e = & A5F/ETAA5T x 100

b@%;}ﬁﬂ(mixture effect) = & T=olA EF Y AMHF &/ 2] A4HdF
&

‘Means with the same letters in a column denote no significant difference at P <
0.05 by least significant difference test (LSD).

d0Orthogonal contrast between MX and average of AA and LA: NS, not significant at

P <0.05; *, significant at 2 <0.05.

A2UFAAST BAE A% TE APolAe HY 79 F FAY dHEzFolN AFF
d W5 Rhabditidaol &she AATAE AFo] F+FA FALASS d=7F 7 =4 Ur
Elgton, AUuREAQAZFo R FAHEE Aphelenchida AL HE3 A54(2,000m )=
kst dAAe] e FFe "WEE  Yetdla, Tylenchida®t Longidoridae 2
Trichodoridaeol] &3l A&7 FS A8 TAHA FUTHE 5). ol& A AHIY R
o] AFH AR AUFALTY S48 ZAbA UEld Aol JA 3o

zZkzb o] wpA|Al Aol g AUFAAFe Wxek WA 7Hcontrol value)w Ao F
ok s BARlel BT FYASE YA YERa A TR/ Feles FYAJ Ao
7F 9l Ao g vyt =3 FAAZT MR AUFALASS AR A F
FHE ge AF dx EXE HYoy BE Ao YA I BAVE 2UFAMS
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Hoh wobx GBR-1# f7]4t £FY 0.5%M A= tEzF< F410 Zbol7F yehvA] &
Ut o] AFfg E o FU4F EFALS L2UFALSTY WAl Ao HeEHF WA
of a7} A= AN T Paenibacillus polymyxa GBR-1R.t} E11 AA ZA) o] v F7t=
WA ERTE A= o2 AsdT

X 5. 2d9A Auge Au) siRo] {714 EAMX), AAZA)(Fosthiazate SL 30)
5
o T

A vl E FF(Paenibacillus polymyxa GBR-1) g 74 % PG =1 R =R - | S\

= .70 =

A7}
i Aphelenchida® Saprobes” Plant-parasitic
A (F5 nematodes
1= WA 7H%)" 1= YAK%) | BE | A THS)

Control 26.0+19.3X°¢ - 162.0£94.3X - 0.0 -
MX(0.5%) 4.0+3.5Y 84.6 72.0£75.2XY 55.6 0.0 -
MX(0.25%) 2.0£3.5Y 92.3 40.0+33.0Y 75.3 0.0 -
Fosthiazate(1x) 0.0+0.0Y 100.0 30.0£31.2Y 81.5 0.0 -
Fosthiazate(2x) 0.0+0.0Y 100.0 16.0+6.9Y 90.1 0.0 -
GBR-1 8.0+6.9Y 69.2 90.0+64.9XY 44 4 0.0 -

ag) B0 AV A Z(Bursaphelenchus xylophilus) )

Prj R0 2 A FA13¢] RhabditidaZoll <3l A&

“Tylenchida, Longidoridae T+ Trichodoridaedl &&= AF5S ZAH
WAL = (2T AF EE - AT A5 dD)/dzTe A% UE x 100

“Means with the same letters are not significantly different at P=<0.05 by least significant
difference test (LSD)

'GBR-1 = culture dilution (107 CFU/mD of Paenibacillus polymyxa GBR-1

=

A2l F A2 FHE IR AR HAHCZ pH 40914 4Fsh pH 10 oyl &
2oz Ae ) Wol W Yol EEFOE Ay 7 SWF Holst gdlon Ae T 4
o)1l pH Wl UEpA ei1d 4, A A sjeEe] pHE A 2k WMol o

o

& Astgou Ael Fols s1do] AYEE Wolsk Aobd Ael 21 FolE RE A
oA pH 400 SHsHE FEOR AU Wolsl gttt s FAH B4 9 A%
87 270 A%HoE wrPows el Belssy Ao FAss Aoyl u)
TOoZ ARHT

_3‘]_



5.0

—O— Control

pH

——®—- MX(0.5%)
—e— MX(0.25%)
—— Fosthiazate(1 =)

3.5 -=-#-=-Fosthiazate(2x)
=----GBR-1

3.0
BT 7 14 21

Days after treatment
a9 4. F714EFYMX), A S A (fosthiazate) B vl E FF(Paenibacillus polymyxa

GBR-D A & Ald¥E 2d4 ARy #ixe] pH H3GHHE P o 2FH 2.

A 219 F AEY ASES AT A9 nFze {4t N
GBR-1 AglolAx ofsfl F74o] vt &skx (2d 5, A=A ¢
(shoot)e} #Ele] AWAZF T AFEA UoiA
Ak (F 6). 23U Bdo|(ZH £7] F7lol dAM =
714 £ GBR-1014 Fold oz =& i B4 ety o83 JEAES =3
st E9Ut A dS Ao FAHG

ool ARE F uf, 247 ALY EFHL A=A 2UFALNSTH 2L
T3 HAY AFo] va F HIEE B3I FEFHeE 2QHAS W O dEE 49 A
g A AE FEL ZFoled AAEANE EFAYL & F U o5 EFHo] AEA
F71Abol B2 EQF Yol A &7|Tte] ghe ©e] oy AA Auiste At g9
A WYEZSE EE] {74k LMol st o o AE WA EHW, 27] H
¥E Az A7, sjuitt oloA = EZe] A7l 2 FE A A5ZE AW F ARdE
o Aul FA F718JA {714 EFYY AR A&EHolH ARFHR AY HAF WA
g YT F g Zo= AsHL 1%32%]%1] %)
f2THT fFofHoz H3kor) f74atEg o a
W ARt A8 a9 BFEA gty Foln
FHAR] Aol A8FH= vEY oHS AAE FET w 28¥E FAHES Akt

Al

| kel Al ALgEY) ofeldl  A9ME BAClE AEAe]l Wwe o= Yac

0 &

f“l

EL
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29 5 4% B4 A8 219 F

294 MY & A%

AL A A48, B: 0.5% -§7]4)

s, C wAEFF(Paenibacillus polymyxa GBR-1)¢] wj¥Fe}(10’ CFU/mL), D: A=
Al(fosthiazate ¥i&F A 2]) whHET4 e HgFoA A o3 ekhE ddd -
o
A = -

E 6. f7IaF EFAMX),

GBR-1) #g] 21<

AbM Z A (fosthiazate) 7] A&

T 2d4 Aued 4% 54

TF(Paenibacillus  polymyxa

Treatment No. of Plant Root Stem Fresh weight(g)
leaves height(cm) | length(cm) | diameter(cm) Shoot Root
Control 23.0+£2.6X? 16.7£3.2X | 39.5+6.6XY 17.9+£1.4XY | 13.6x2.1X | 56.2+24.2X
MX(0.5%) 24.0+£79X | 18.7+2.3X | 45.1£54XY 20.7+ 46X | 144+1.7X | 63.2+32.7X
MX(0.25%) 21.3+1.2X 18.7+2.5X | 37.5+7.4XY 18.1+£0.8XY | 12.6+1.4X | 47.4+11.7X
Fosthiazate(1x) 15.7+6.8X | 18.7+25X | 27.4+24.0Y 13.7+ 4.4Y | 11.0+1.9X | 35.1+34.6X
Fosthiazate(2x) | 23.7+1.2X | 20.0+3.0X | 52.2+ 0.4X 19.44+0.2XY | 13.1+0.3X | 63.6+ 6.3X
GBR-1 18.3+5.7X | 19.3%+4.2X | 45.5+7.8XY 209+ 3.6X | 12.7£2.7X | 63.3£36.4X

®Means with the same letters are not significantly different at P=0.05 by least

significant difference test (LSD)

N goz AL AAY Be B
A5 7ol A QFA 3k
AgSEE B4 B

7_]
2 A7t QoM A E T WA R
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Molecular Important food
structure products
1 2 S Table vinegar tends to be diluted to

L ' 4~8% acetic acid
H;C~  ~OH <> 0.2~0.5% in our study

Acetic acid

Lactic acid is found primarily

in fermented milk products

such as yogurt and fermented

vegetables such as Kimchi;

ég approved as food additive for

" use in the EU, USA and
Australia and New Zealand.

13 6. 24Hacetic acid)® &l AHlactic acid)e] EATFZ9} tAA: 4~8%F 3|4 H X4t

4z, SAES AAo] FHHE AL K, VT, LAt HEFAAZ Fal

c|>H
H;C —cI ~—CO,H
H

Lactic acid

B

) F714ke 9§ e Z A3 Meloidogyne incognita®l §-A &3}
In vitrooll A v7l’“°ﬂ 24N =E2H BEYISAZFY {5 AAAvAEoE AFSAS
FAYANAAE 79 FH=E 22 Yol A= doldde AdFo] thREoIAAT 0.1% 24
HEE ALG e 7714 AgdAe 22 FEHE F2Y0] gle 52 AF5o] tFE
S o

ollth. FAY 7o Hdopdle A 24k, Atk B ESA AgTelM =

ON

AeA)e Hgstand stolA AAs] dEssls o S =
o] FHst T B SFEY AA T 7lHel ofFd FxuIE #EY + gliYley
AbEel SRR TR &30 g 3Ea 53] w59 ¢ SFEC] 23 A2 g%
(vacuoles)7t A= &< & & AJHIH 7)

%9
LY R, L SRR A E L BAHE, B F
Y =9 S TSI

Meloidogyne incognita 2%

Jo
N
>
&
HHN
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ol e &g & Ax7t FAHo] 229 o xz3H(vacuolation)7} oF
A z @35 Hol FAEH AolA
of ZzZo] AsHA EFHA=H o] A4S EAR dol =% (heat-shock)
2] v)g-th(Harbinder et al., 1997). webA fr]4bxgle] <&
%9 Hx3}= heat-shock¥} Zo] 47 AEzZA 9 &4o og XAZMEolH o] &
g o e AAFEATE 44 FUINES ¥ =& AoE AAHT

2YFAAZAA 9} vp7A R 0.1% e AYstis BRE F

| =28 YIS 28FFol s AHEste 100%9] EAdFee UE

o
pr
)
o 4
o

g
(o
o
0
2

L
52
=
e
ﬂ

). T3 ZbZbe] {4t Y] AASEFe] HiEFH 2 FRAe T
A% 88 | wdul(orthogonal contrast)stsd S Wl 1.0%-0.2%°1 = #21&<Q Zol7t gl
S} 0.1%A4 = EFHY AF8100%)°] 2t Frlat A58 FHF(G2.7%) Eok fo
HoZ =55 ¢ F I

¥ 7. %A AN 9 sstalo) =W Meloidogyne incognita 2% -5 A a3}

AsE (%)

Al e = - —
24F s =3
1.0% 100.0+0.0AX* 100.0+£0.0AX 100.0£0.0AX
0.5% 100.0£0.0AX 100.0£0.0AX 100.0£0.0AX
0.2% 100.0+0.0AX 93.5+3.3BX 100.0+0.0AX
0.1% 100.0£0.0AX 5.3+£1.3CY 100.0£0.0AX
0.0% 1.6+1.4BX 1.6+1.4CX 1.6+1.4BX

" 3urE @A

“frlbel 2407k wEE A 28§35 o) AR 28§35 Wi

®Means with the same letters in a column denote no significant difference at P=<0.05 by
Duncan’s multiple range test.

‘Mans with the same letters in a row denote no significant difference at P <0.05 by

Duncan’s multiple range test.

of A7 A= & w RFYIZHFT i dAdFES AgEG o] AAI) woH
e ddsade e 242Ny FHEH A4S AU ddsadE F
A Aoz ARG, 24k AAFE0] AR ng £ dEbd2 oln] AuFAH S
AEA dFetxel BRG] AT AYez s £AF] 609 24HCH;COOH)2
Fagdo] EAFo]l 90082 & ZAALHCH,OHCOOH)®] FHAERTH 7] wZolth. 13y

f

o]#3 {r|4ke] BA o] XS4 E Eoko i A &Aoo ZolA((Schwartz et al.,, 1954;
Lynch, 1991; McBride et al., 20000 121& wj Ex&Fo] 2ol £F AU =4 A &
ZAHRT AEAJo] A =2 A4S ERAE & w 8o (KPS o AAHA A

T WAEHR 24 B AgEg EFGe AUt ¥ w2 Aol ARdH.
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TFE o] &3 TE AFoAM BYPIZTHF HF 4F F FAe n M= oF
50%°] HelE FAeS dedley AF 2 wFe] 4/4d3 A (fosthiazate) 29k 0.1%
AL F714F EFY Ao s o)HF BPF FAH Lol fFHeE Y A9

FA FEE UEIRAT ZAFASG fT1a EFYY] FAFEAE FAHA o]

Ed FoE AAZFEHY A5 HAEHdE 283 49 27 EY T Ex9 g
A3 A8 B ABEEI #Ho] ¢ 1i‘r(Blromﬂow 1973). Fosthiazate(CgH;sNO3sPS») 9} &

A
A 2839 HIESAAAFTAE AEA 714 HlE AR FEAdo]l "HolAH,
= 2 EYF T 18 AAFEAY 2XE A8 EGH & HoFHk
23] 23]g 4 JdtHWhitehead and Winfield, 1982). o]oll wls] A &=} #
I F71ERY FFRHo] Yol o]& XA ANET W /54

OE‘,:E} Ae

N
>
lo
ol
o

o ¥ FWYo] 27| WEe] FEHEC LT BESA Hol FHFA M FThF
o2 EFENE A% x¥L ¥ /1LdE B0 53 Angge Aol lojH TEE
WA whash el v 55 AAA Aol ke AeHAL W e T
457k ofel 9 ok Aelol @ £ WalFPAl of2iso] Atk oleF HolA 77
e Z4o) glo] Al AET + AL BY olle} olE A8t HES BAST
gE AAHoE S0 ZE HHFANG FF "ol BT & & Atk 53 M

EDB, DBCP, Telone, Temik 5 F& AAdZA¢ Aube d|Fsl= AXAFAV A=2 SA47
A48y EAZ O Abgo] A 9 AgEo E9FQ AHAFTAE FUSE IS AH
YA Aoz diE= o] A TS AT F e F M3 AAF FAAZY

Abgol S Zitidva & Aot

a3 8. frIatEdd 9@ 4dFAl(fosthiazate)ol] &g R Z5FAZ A3 &3 A FHZF
FA4e, B HE F 431, C: H=Z, #7Iat A, D: A=, fosthiazate Az, ThFg
e So] FA Y@ BAHH dee = F KT A W)
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xa

4
X
8 . 29%

y

v VY y 93%
100%" 100%  100%

Gall index

Con Mi Fosth-1 Fosth-2 MX(0.5) MX(0.2) MX(0.1)
Treatments

a8 9. §7)ArESR 9 abd A (fosthiazate) * 2ol 93F Bg|EdZz HE 4 F39
I B BYZIAHE vu@EdsdF: HAIEF). Gall index(ZA4): 0, SHEE|H]

0-10%, 1; 11-20%, 2; 21-50%, 3; 51-80%, 4; 81-90%, 5; 91-100%.
"Mean values of gall index with the same letters denote no significant difference at P<0.05

by Duncan’s multiple range test.

AASA

il

714k Ao o3 A& A W3l Al A 7 Hshoot height),
A7 Z(fresh shoot weight) @ A ZZ(fresh root weight) 5 ZE A EA4 ] oA H=E

-FAE, A-FAE B AY-AE 2 FoAd Zol7b yEhGA ety 10).

et

=
wn

X 12
- -4
= Je S
g < £ 3
Em %‘ 8 o° ok
]
%15 .;.. 6 3 21 |
= S ?
Q1 £ 4 0 :
£ » e
» 5
) -
0 R e e T TR Con M Fosm Fosth2 uxm} WX02) 1K0.)
A Treatments B Treatments C Treatments

a8 10. f71AESY @AM ZA(fosthiazate) #@]ol] 93 Bes3ME: HE 45 & 1

—irgl Aol {2 FFAA {A: A (shoot height), B: A7 F(fresh shoot weight),
A ZZ(fresh root weight)}.

ﬂﬂlﬂ% Con: FHF+FA2]; Ml HE+5F*g]: Fosth-1: HE+4AdZA A=, Fosth-2:

HAEZ+AAZA a=: MX0.5): HF+0.5% F714F A8 MX (0.2): HF+0.2% 714 A,

MX (0.D: HE+0.1% F714F A&,
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Ju 29 108 BY BE AE AT e 0.2% F1EFdoA T =8k
I 0.5% EFHeA 7HF @Egtomn, 01% EFA o AAFH ATFol AFFHT
dzTo] wal ta F4E Aoz Yeged ol AwR0.1% 02% 3N A=
Azl WAl 93] AEL AKS T FA7I= BHH 1F5E0.5% ol/PolAs 2
o] of3 A TheAE AAETH wEtA AA 2ARNA fFrIAERAY] FHEEE W
A& dojA 0.5%<k fFolHQl Aol7b glar ofsie] T Fhedol v 0.2%7F A A
g AoF Andn. E3 AFo WAEAE AHAFAY TR AT =E2ATNY F
of st ¥ FxoA FAZL mEo] Bk a3A AL
Sood, 1963; Hague &, 1964). wWztA ¥ 5%(0.2%)9 714 EFAE FFE 59 A
g3t FEAEY EAFIIE 0¥ 2 TEEY F4E HAERE A F U
I 52 =94 YedE oF FHE Y F Atk 53 EFYee AFe {4t
o] Auqle] HPEH= FEo|7 {74 @F ARG oyt AT + Y= 78
o] B ZradtEE odddh

utl
o
j‘i
_LL4
%0,
i)
~
T
)
oQ
[
D
o
=
.

fo
2
ol
Lo
2
0,
2
[40
i)
b
oy
P~
il
)
[-'0
gﬂ
k1
t
N
N

AEdMe A=A 2 W2 A5l
Aty FAREEH =a 5 Sle AATE A7l FA Avig s wjA el =EF o] 9l
A

= W aFe) FARAE 45T JMsdol O 2 Ao AzH Ade o w

o 2% 11904
B upe} o] AAFAS Fri4ke] B 7HA % ol& AAFAL BFE v o A
AN veEbd F714F 0.2%G00HE HA 10a(1,000m?)e] EA4o] A 2stgS uf A H(eF
# 71BE 7714 EFYY FS $34-380]1 HAHFAE $3.5-45FE EF A HAH &
o] AXFAI} FARAY AXFAET A LS & & Utk dEAH 1A B
P MAAES A S Y Aol dolM AAR BEAC 7P F AL F
stud & 7eke wj(Upadhyay and Rai, 1988), #7]14FS o] &3k X187 WA whHel ALg
o Au F7tel AAAH FIFes EY F e Zlolth wekA Aty AulEsieA A

AdAds BAE Al Friake] AHgS A5 A E T2 Aot
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. Appl. Amount for Control cost for

Nematicide

% foshiazat
# foshiazate US$ 7-9/kg 4,000 x 2,000 L US $ 3.5-45

P ]

99%
Acetic US$ 0.5-0.6/kg

acid(AA)

& Lactic
I p addLA)  ysg 12-13/kg é?%:) 2,000 L US $ 48-5.2

500 x
US$ 0.85-095/kg  (0.1% AA + 2,000 L US $ 34-38
0.1% LA)

500 x

(0.2%) 2,000 L US $20-24

http://www.alibaba.com

a8 11 AdFAeE fr14ke kgd 7HA(price), Qﬁﬂﬂ—r(ﬂﬂl 5 5 )(application
concentration), & 1 ©X (1000 m2)3 A €] Z(amount)3} A H]-8-(Control cost).

2) =& YR 317 AF A AHESHA A=)

of A7 F¥ A FFHAANA A¥IHRANAN Ager yed HEZHEAAF
Ditylenchus sp.(B&-5 &71445) Wk oA Al Al 3 23 ZARE Al 7FA] 24
% Al(Emamectin benzoate EC, Fosthiazate S % Cadusafos CS) % Emamectin benzoate
EC7F F A EFAA 70% o3 AF A axrt AR HA(E 8), vy &9 &4
T WAsSFor FTEHIAH FESA ‘/‘rE‘r% Hiel ol AFe wAViE = W
Emamectin benzoate= HiF A G4 OHE F AHAFAERT FolFoz w2 A3 UA
aHE Uil oy, AxZA oA = BA| 7] QoA T E kAo A Aol
A ¢35 Cadusafos® Tt @& WA 71S UElATH
® 9. XE A < Anlg sl Aol Ditylenchus sp.o] <FA|2] 23] A&l 23k A% =
A&

_ QHA x| o] ESNE

A A54/500 cc bark | |A|I7H%) | A454/500 cc bark | ®A|7H%)
Emamectin benzoate EC 26.7b 75.7 71.5b 89.5
Fosthiazate SL 80.0a 27.2 236.8b 65.3
Cadusafos CS 76.8a 30.1 65.1b 90.5
Control 109.9a - 681.6a -

*Z S8 TEE A 51: 153~156, 20120 BEE=FE 2w 4§
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B AT E 99 ¢kAlol4 Emamectin benzoatex A Q)3 F bR fA|9} AEA 2
Ab2El 31 9+ carbofuran®} terbufosES F712 FAISEA 3,000 vl AUFAAZ
AT 39 JRStE WAl 13] A & dFY HAH o R wjA e ZHgAe A

FHEUFAAFo] 285 Aphelenchida A%, 24415 Rhabditida7} & ©|F
A%, 244 A%< Mononchida) B=5 A S. 1 A3 AH9H59 VM4
A+ Aphelenchida A Zol thallxl= A EE Al oA w2 A5 HAEZHAT}
HEGTHE 9). A 2F $7MA = AAHAFAEE AH8H = carbofuran? cadusafos= 7
3 dvlg X7y 2FA, fosthiazate® HFAA DALAEARE  JeERAATH
Ditylenchus sp.oll W&+ £19] 23] 2] ofAl WA axe} vwsl & o, LUYFAHF9 oF
A FAEAE 18] AHYdo= BFsta =4 JEbTh ol 4o fr)4k EFA W
Aol s deh} L & o] kAL PFY FAe thxTolA ZE o 3,000 v
AZHETZF vlsl] AT AE BEAA & F Axo] ESGEA tollA o AAAEEo|
- E7] WEolgt AaEn. olg3 AUFALFTY PE EHSE A3 terbufosE Al
9T AT BE AAFAY 13 AR E37] MFRANAYg AFHAZF (AYFANZ)
EHFHA BAE olF F A& Aol AAAY. 53] ol i AUV W
carbofuran AHIT o] AS® olyegt 239 WAE AMNAE AE JhsstEler AMS
A}

e ofw o
—|II o}J

e

SAIRE oFAle] RAMAZ it WA &= 2UFANSTEG AAFH R WA UE
oL, AT deids AAFA Al s 3]y REVF deE B¥E Bol
ole AFEoA= dAle =40 AAY AEH UEA Fdth ol A5 HE71A
Asd A B AR ZAESER oA AP F olg AT EE FA= 4E7]
AdFel B 2o v& ojosiAl 2 Aot BE Al 9% FfE #EL

s T
AL AYFANE dod I #23< pHe| HEE #ZTL 5 QUolA FAI} EE &
A ARG A /e Aot
AEHoE AAAdFTozA HAEE 7HeAol B2 Al AF&E&UFALS, Ditylenchus
sp., FEFAF)IZ ol EF A¥HE #MRAdA AA &8 JheAol 2EE E5)
AA F71dERAdes dAE 7] WiAE &F3H AFe FUS ADsty FF
< AT EFA A7) AdE BASARE &5 IF{ T **%-% AFEAI71AL 3
TS A A7MA JAstER HYA HEE A2 1A A5 =8 €Y +
<= Aot

fas
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% 8. 394 ANEE A opAle] o)

A A =3, ofs) TR g8l

AP Wt

I _ Aphelenchida Saprobes Mononchida .
e s HEs | wAA® | %% FAAG | ww | Zaem | pi
Control 26.0+21.1 62.0+38.6 6.0+10.4 0.0 - 4.3%0.5
Fosthiazate x1 2.0£3.5 92.3 78.0+92.4 0.0 6.0+ 6.0 0.0 - 4.4£0.3
Fosthiazate x2 0.0£0.0 100.0 4.0£6.9 93.5 2.0+ 35 -66.7 - 4.2+0.4
Terbufos x1 4.0£6.9 84.6 26.0+29.6 58.1 10.0+ 6.9 66.7 - 3.9+0.3
7d Terbufos x2 6.0£6.0 76.9 122.0+£153.2 0.0 14.0£12.5 133.3 - 3.9+0.1
Carbofuran x1 0.0£0.0 100.0 16.0£12.5 74.2 0.0+ 0.0 -100.0 - 3.9+0.1
Carbofuran x2 0.0£0.0 100.0 20.0£21.1 67.7 6.0£10.4 0.0 - 3.9+0.2
Cadusafos x1 0.0£0.0 100.0 48.0+72.7 22.6 8.0+ 9.2 33.3 - 41+0.2
Cadusafos x2 0.0£0.0 100.0 26.0£35.2 58.1 4.0+ 6.9 -33.3 - 4.1+0.1
Control 8.0+£9.2 74.0+63.6 0.0 10.0£+ 3.5 0.0 - 4.3£0.1
Fosthiazate x1 4.0£3.5 50.0 72.0£12.0 2.7 8.0+ 3.5 -20.0 - 4.0+0.5
Fosthiazate x2 0.0£0.0 100.0 58.0+£33.0 21.6 2.0 35 -80.0 - 4.2+0.5
Terbufos x1 0.0£0.0 100.0 26.0£29.6 64.9 0.0+ 0.0 -100.0 - 41+0.2
144 Terbufos x2 4.0£6.9 50.0 92.0+86.8 0.0 6.0+ 10.4 -40.0 - 4.2£0.2
Carbofuran x1 0.0£0.0 100.0 20.0+£17.3 73.0 0.0£ 0.0 -100.0 - 4.0£0.1
Carbofuran x2 0.0£0.0 100.0 18.0£6.0 75.7 6.0+ 6.0 -40.0 - 4.2+0.2
Cadusafos x1 0.0£0.0 100.0 46.0+42.6 37.8 0.0+ 0.0 -100.0 - 4.0+04
Cadusafos x2 0.0£0.0 100.0 44.0+3.5 40.5 2.0+ 35 -80.0 - 3.7+£0.4
Control 12.0£6.0 66.0+52.3 0.0+ 0.0 0.0 - 4.2+0.2
Fosthiazate x1 6.0£6.0 50.0 66.0+37.5 0.0 0.0£ 0.0 0.0 - 3.8+0.6
Fosthiazate x2 0.0£0.0 100.0 130.0+£121.2 0.0 0.0£ 0.0 0.0 - 4.2+0.2
Terbufos x1 2.0£3.5 83.3 120.0+£106.7 0.0 2.0+ 35 200.0 - 4.2+0.4
214 Terbufos x2 0.0£0.0 100.0 14.0£24.2 78.8 30.0+42.0 3000.0 - 4.0+0.3
Carbofuran x1 0.0£0.0 100.0 72.0£55.0 0.0 2.0t 35 200.0 - 3.9+0.2
Carbofuran x2 2.0£3.5 83.3 88.0+48.1 0.0 20.0£29.6 2000.0 - 4.0+0.2
Cadusafos x1 2.0£3.5 83.3 18.0+26.2 72.7 2.0+ 35 200.0 - 3.9+0.6
Cadusafos x2 2.0£3.5 83.3 84.0+33.4 0.0 40+ 6.9 400.0 - 3.8+0.6
E gy 2 229> o8l + oFell f, - sl
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A 2Ad FE AvYHEY dsEA R WA S A AT

L AR 2 3
R
20119 9YRE 20149 697K B/ EQTEA), FAEA3EA), BHEGENAY %
15%7ke) Anll o B AFS ZASET. 24 PEe B8 TAYZ Ay
U 0FTES AHT F EQEHNT Q0DeIA TAGE HFe] £ 54 P YRS
2ASHET. 2AE @RIA TAE o gt BIHAT F 0l olele vadFe
v

FA=
T+ & AAAv A (SteREO Discovery. V8, Carl Zeiss, Germany)-S ©] £33t}

1}. PCR-RFLP)| 9|3t Fxjdd A

TAEH Y A HE YAEHe FHE FAT T A BAS S T 54
AAEGTE AT A EEHE genomic DNA (gDNAS 3
Aot gDNA+= RED Extract-N-Amp Tissue PCR Kit (Sigma-Aldrich)S ©]
3, ITS2 (internal transcribed spacer 2) H9o <IREZ  23Fo] =g o]
(5’ -TGTGAACTGCAGGACACATGA-3 , 5 *-GGTAATCTCACCTGAACTGAGGTC-3’ )&
o] g3t Z=Z3tytt gDNA 1 #L7F £3%H PCR w3} 50 xL (2.0mM MgCl,, 0.2mM
dNTP, 0.2 «M primer Z+Z}, 1x PCR buffer)el 1 U 7ag DNA polymerase (Bioneer,
Korea)E H7}ste], &3 & 7oA PCR =ZS& ATt Thermal cycler
(TP600, TaKaRa, Japan)E o]&3}la] 94C oA 10&3+ %7] denaturationg A3+ o] F,
94C ol 4] 1E3F denaturation, 55C o|A 183t annealing, 72°C oAl 183t extension 3f+=
S-S 353] WHESE o]F upx|uto g 72T oA 1083t 371 extensiong A AT
PCR A#}4H=E 5 uLE 2% agarose gel (TAE buffen)d H719 502 st SZF AR
= 3913 & & PCR AA4HES Qiaquick PCR Purification Kit (Qiagen, USA)S o] &
st AA AT, A PCR 234HE 10 pLol ASEA Rsal 5 US AHgstal 37C 9
A 22X FF WAl F 60CAA] 2087 4 EZASE A7), 2% agarose gelol A
71 9&st AFAaLol o) HhE DNA @ o el Q‘ﬂé‘}ﬁil’%,

o} FA A EAIE
(1) #utol-g-ol(7etranychus urticae, Koch)oll thal <FA|AdA &

b ka7

FaAPANPE 2012 3ol AWy (TP ez 24ddA AA A

—lm
mTo
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ohoogeRAE Wl AEe] Huolgo) WASOE SHH oFA F Abolomuletuely
SolAl, Aol LR EANARFEA, 22T FZASFEHA, ABASALSHAA F 4TS
LAEFEEA AL NAUA I ENYEAAT HEHAR 59
o ﬂ“ﬂﬁ = 528 JEgow syt

2 2 371 sl SUB AF 2ZECIA AP v, oA Az
ME WF 500k oY ¥ 3~4vhe) BARAES W2 ek oA 2
EPREe FUE GFHETIG 1S olgdte] Ao ¥ A} FTuF B 4
esta. okmol U de maoq NP F ATBeE SBRYANY O 5

ABOAS ] FEAL B YT

;ﬂ 2

b

L ARlY s ddbolgol WAE kA A& &

|t =8 kA E ok Al |
A kA _ 3] a4 A 2] A 7] =
D | g ongy | mgy | FE | U

ALo) of] = 5] g} 3l < 4} 5= 3} A 25 2,000 A 27] 2,000 1,000
Abo) 3 2w B 3l of A5 5] 4 20 2,000 (S 2,000 1,000
At R B 36 2,000 92~ 3u}2] 2,000 1,000
o B} W 443} A) 10 4,000 EIR DN 4,000 2,000
(H2)EFH S5FEZAE AA 5 1,000 AdAd - -
(th =) v # LA o] E 314 23.5 2,000 18] - -

ZAPPEE kA A A 8 Ael F 7, 14 Foll Aol Hufolgo) £5 A

Rem ASTFE VIEeR ATER datsto] WAVICEAEIHE FIFATHAR ¢ ok

AEr

HEE) - pete

X 100

FAY AFE - AT AFE

BAZHR) = TAY AT E

X 100
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(W) oFsi 4

=
fA A FEAANES
okA] g 3,5 79 T e <k FEE
ZAFsHA T

(2) F2AZRAH Y (Pinnaspis aspidistrae Signoret)oll that A A Al
b axdA

5
S
x

>

dxAAA Mo e FEARE HANDS BHOE 22AQIY, PLelA A
AHUT AGAE G4 ANAE AR08 AR FER 5 3FEEE oD Y
A, Holu EAUYAFEA, DHFAFEAS FoE shgon, onEgs - B
Z2HAGAE EAZ Stk ofAl AmPYE W27 ~3vi/el 15Y 744
o2 230 AA Ao YW BTuE BEE dmaon], FEE A A D 23

T EE
Hel 79 Fol Aokl AAWE ) £E AT 1 9] AQPPL Hutol ol o

AATA D FLsHA DA = AT

=

2. ARIY & G2AZ4AD GAE ofA A W&

=31 °FEA 9 oFs) Al
A& e Trow 5] A [l 2= > o
re e gaen | GO | TR ase
= o © [e]
Z2=F 0}14 o o 7 <= 5} A 8 2,000 1A 2 7] 2,000 1,000
E] o] E4t ] &< 3HA) 10 2,000 g 2,000 1,000
) B F 255} 10 1,000 9-31}2 1,000 | 500
o] gg}x - B 22 A (=) 25 1,000 Ay o) - -
e - - 34 238 A= - -

(W) oFsi 4

blFA L FEAYL AT 35 HAE UHOR EF B NFE 47 29)
I F 2} AT F 35 TAA WA o) f¥F DA AQE APL
20124 5~69el AASFOr, T 9] AYPHe Hutolgo] FANTANYS FU
A A= A,

(th k= gl ofsf o] HAAE
SRR NA FxAZA GG ol thy ek ofAITE AEEA ol 2013d x5



Ao LA WolPHE ANSHAT ofvEBRZ - HERZHUAAE HEFAZ o]
ojulhE 2 S G5B, W ETE 4Al, tholobA = fAl B 3% thet ofE % of
e FAstEh ARPHe 2R B gH 24 F S AP

sgom, ki AL MY A L 24 A 79 F AAEA 4EFE 2] 4
FE2 BUSAL, o) AR 24 o MY 3,5, 7Y F AUE 9By o fRE
guzA S

7h 2 ANTE AulisrdAY saA 3%

T ARldE AWMDEA 100 A 4557104 A U 1~39A AridES dd
S7 {F WA FEE AT AF o[ 20571 ZAEHRF TEUE E9olR/ 6571,
FALHAF 957t JAREF 567 =UAF 157HE UERRTEE3). Kim (1992)& AlH]
teoll BAst= lFe T 548 A dxNukw|(Orchidiohilus atterimus), 5 %}o]-g-of
(Tetranychus urticae), 282" 1% & 3FT< BEug v Aot B ZAA A= 8t
o|-&-N(Tetranychus urticae), ‘FZAZLA BB (Pinnaspis aspidistrae Signoret), &3 o]
(Incilaria confusa Cockarel), WerENH & (Frankiiniella intonsa Trybom), o}7pA &) ¢
(Thrips flavus Schrank), }&2N8H(7hrips tabaci Lindeman), 2% (Scirtothrips

dorsalis), R BYVTE=AA(Halyomorpha brevis Walker), E-%o}S QA E(Myzus persicae

o

2

Sulzer), =3}XQA=(Aphis gossypii Glover), 334722 B #(Coccus hesperidum  Linnaeus)
11F0o] ZAMEO] ol¥uY B FSo| TS Asol SJAHANED. 18 3
L ZH’\ 29 F8 A AYuFdAe A9 TS G oy At &<l
2 Hol FHo B ZAEoly A FoERE FYd AoE AZEHM,

HAow A& FA= ¥e Aozt 4z4dn ILElF_ 2 HEAANE F I E F

3 By o# (Kim, 1992; Ahn et al., 2003) ‘d=olv}7-v|(Orchidiohilus atterimus)®} ‘%+&
N8 Gl (Dichromothrips smith)= B ZAbol| A= A= x] ekgho),

2 ZAA g2 ARide AiEsris ARds Al o] iAol ¢t
+ "&s Sl ek A WAE FrIH R AASa AT olH 7 BAl A A4
5 Aufel] Slo] tidyA 71 & IAsji7t e HAolSols A 467 =AMS
7t F F 207t A A oyt HA-EE 209 & 500kE] o]dte] FFEOEA
#e7b & o] FojA L e ALE UEET I Ol E Iyt & FAHEHEE 207
ojgte] v WEE {FAHI AN, AZAA ZAHHE A3 HFE2] F7lelA
ol gl & HIR3 UmA sFES 20vtE] olste] AR qE oldte] WU FAHI

UATHEA).

SN 1} —l} ol
D)
52
flo
EIN

9/

o

1_4

Za
A=
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£ 3 2AAYE AvYE dlF E A
AT TR WA 71
AEEAEHD 7= T o e
Hulo]-g-of Tetranychus urticae 215
o 7hE Al ) Frankliniella intonsa 1/5
2% (5) _DJ = Incilaria confusa 1/5
G742 E Pinnaspis aspidistrae 1/5
2370 E Aphis gossypii 1/5
o5 dE Myzus persicae 1/5
o] -g-of Tetranychus urticae 2/4
7V8 @) o THE ) Frankliniella intonsa 1/4
G=AZA E Pinnaspis aspidistrae 1/4
o] -g-of Tetranychus urticae 1/4
o @ v o] Incilaria confusa 1/4
A= T dxa4A He Pinnaspis aspidistrae 2/4
o} 7}A| F A H 7 Thrips flavus 1/4
el () ARl Tetranychus urticae 1/2
B ol Rk ) Frankfliniella intonsa 1/2
sHd (@) Z8lo] 5o Tetranychus urticae 1/4
o] -g-of Tetranychus urticae 1/5
A5 (5) Hga o Incilaria confusa 2/5
Sl E Aphis gossypii 1/5
o] -g-of Tetranychus urticae 1/3
OFAF (3) g o] Incilaria confusa 1/3
T 23 7kx) E g Pinnaspis aspidistrae 1/3
T34 A 8 ) Coccus hesperidum 1/3
o] -g-of Tetranychus urticae 216
gk 6) i k= Frankliniella intonsa 1/6
Hlgag o] Incilaria confusa 1/6
ESTAEHE Scirtothrips dorsalis 1/6
A% A (4) o] -&-of Tetranychus urticae 1/4
AYUFE -2 A Halyomorpha brevis 1/4
Hulo]-g-of Tetranychus urticae 4/5
2= (5) iR g Frankiiniella intonsa 1/5
=30 E Aphis gossypii 1/5
A Thrips tabaci 1/5
Zdlo]-g-of Tetranychus urticae 4/5
= = i Rk Frankliniella intonsa 1/5
dets =+ 2370 E Aphis gossypii 1/5
T34 A ) Coccus hesperidum 1/5
L

EREE

E 2AAGA Hutol ozt BAHAOH ol ghE AT UmMA L
=t}

257l M WAE T AT o=d Ao Kwon 520059 Fu) 53]

1~
ol EAsts ZAA-Y e FFHAA Gl EAsts AAEE T F=AAA™-Y 7} 29
ZAAA F 2A - ANA T TR A, FubF-= 4R H 8| (Lepidosaphes pinnaeformis), ‘&
7V A8 ¥l (Pseudococus  dendrobiorum), &7y A8 #|(Diaspis boisduvali), 27V 7274

(P, citr) F3}324 2B H(Coccus hesperidum)=
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g AFRE Bt 53] dxAAXEy e TR AR Ee e A TRk obu gt ofxt

UEskol B-&-Z(Rhapis flabelliformis)oll A A== ZFo) E}(Kwon et. al., 2005).

Kim(1992)e] B¢} 2] 2 XAt = g sisol Anidggol st A

ZAZAH Y (50~100mFe)DE Al g thFe] s Fo] 209 & 50utE]olstE WETL

FEolAE, ole H Eo #Ert Boh & 3 Qly] wEQl Aol AZHET

ZAZ4AEY o A AEAYG 3 FrrelAT Z st e AR ol ¥
A

& T oke Autgo] SHEWY) ARAGoR ofF F, sF tia FAAA

LU

ol Au7t o) FoH dxAZAAEHE v ES IS sFE =E2HT 27HE B
ALR olF &, AMBA ST 1~2F9 dFol AFHoz W= Aoz A
.
E 4 AvY A o] gld dlF THE UMl RES] 2 HEFE
TE 3 =(9) 5}ty ZRiEel | el | s el
ERYE] Zu}o]-g-of Tetranychus urticae ol ++ O
O v E g Frankiiniella intonsa o, Z + O
L SFEAE Y Thrips tabaci A Z + O
FAEE T R EE Scirtothrips dorsalis d = + O
NEANES R Thrips flavus = + O
- EEN A Pinnaspis aspidistrae 3y +HHt O
IEEEEEEE Coccus hesperidum ol ++ O
. 230 E Aphis gossypii z + O
e BEol BB Myzus persicae z ++ O
EEDE! o g o] Incilaria confusa D4 + ©)
A E AU 2 A Halyomorpha brevis - + X

D4 1~20, ++: 20~50. +++: 50~100, ++++ >100 w}2]/20)
2 O: A7t gAg, x: 3] A gk @

o3 ANE Foel HH A¥Y o A= sl WNEs AA 457H ZA B F
Hulo]go 205 7H42.6%) 2 71 W WS B, 1 =
o] Zt7t 657Kzt 12.8%), HEAAAEY 557H10.6%), FIHNRE 457H8.5%), owm
299 2%57H8.5%), T aAA b 2%7H8.5%) wolden, Yrx 5 £ 77t 1%
7H2.1%)oll A EA S AATE B ZARA TS B A A AR Huto] ol E ]
3 gFEE §F5S AT YAZ FAYg U= FFEoIEE A7 HA JAey oiF
ol ANAdgA 2 7ted TEE WAV 22T A Y 37 e A5 E
oldtt. 53 dxAAANHH S A5 FEFEH FAIF Qlo] obFAA && o] &F HAE
AAE J= ABoIAH. wEtA F& AHHR9 {5 #Y »101 SHE)A 7] AA
Aol Au Al HFAEE T AF FERGH BEFEOAAL Al A F713A T =Y
Hds 53 A4 YAAA FHo] 28 Ao= ARHY
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4. & AN AdEstlAe sEwe a3
2N B2 BE A AMENE BFoE AN Y AFe TRl ta A
=AM At E 59 2k AN AuMEselA g FHE FE AR EL
2270 E=AW Bl BE Fastn 9@ Wuelgael Hos zAEUt. 1 o
e WYl F 1357k FAWARF TEoh AAWAR 557k HEF 45742 dehd

2009l F= FE A Ads AV TAsAEAE BT wUtAAE SAEA DAY

'~

5 i U ol F FAEHE 7 ZHA D 7 A
7 4

5

S7hEE o, Wasgel, FAMe, AX M YALoE F2 AgsE ot U@
b Avhe 69 2tk Hutelgel MASOR Sl ASsE WETL & oA
L gxEgon 1 0gose HEg, oiagulolE, s o] AgNEs
2t e E, YHEs, RolEL 5
Aoz FIeAlEE AGHE B REIUT BE AR kA AuY)
o 7 2 W3S F HEF0E LY Pl PAE FARE ohupaY &
A, obEAL)ZEE £33, MAUA I E AFraA, AgsolsaZzetols YA, of
EAE AgFsASel ASHL AUtk oty g4 A dEAEe PALOE
SERIEE B

=

£ 6. ANTIg FobelA AgEE T 3 ok

e SHAE AR 515

Hupol S0 7

IHY7H2), ZHlrte] EQD), BF2EH2), 392K, dUlo|EQ), Y =),

H2Z(5), FH4), 21D, Lulx==(2), olaetulo] E(5), F8(4), An)gk]),

gy ol H B E 3 =(3), Ul E2x(2), BobE2(1)
Z A T Ao =(5)
FAEH ofl o] @), otetekl), Hepwi(l)

t}. PCR-RFLP| && Fxdd 53

Zamee] e a2 o4HE A== DNA9 ITS2 ®9E PCR-RFLP 3 A},
1Mol AZoAM = oA FANEE(Thrips flavus Schrank), &FolA = 3528 dl( Thrips
tabaci Lindeman)2 %3 = AJtH1#1D). PCR AFHHES AFdEL Rsdo 2 A3 A,
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77y 179, 145, 119, 79 bpet 315, 119, 87 bp=E AtEo] 7] R H ol7lA| FAd
o} gtz 7 2] PCR-RFLP €13} x5} tHToda and Komazaki, 2002).

A B
bp M PCR Rsal bp bp M PCR Rsal bp
700
500 522 700
400 500 521
300 400
200 179 300 315
150 145
100 19 200
5 79 190 119
50 100 o7
75

25 50

O™ 1 AvYgolA AT oA FANEE(Thrips flavus, Aot 3+E A #(Thrips
tabaci, B)¢] PCR-RFLP pattern (digested with Rsal).

ok Futolgofol T WAIkA AE AlE

et 9-FoFAE AlEte] SEAZOEN FHrloA kI AHEE £ JEE
F7] sl ARSI
Ao N gk 5 47 kAl
Al E At

HA LA DET~EIDANA = AEAEFZFIHAE A7 34 FA(Ao] ol =5 2
A QA A ZRHES JFeEA, 29 EEHIEA FIADIL 23X BFAA 90%
o] WAEAE EAL, ANFAE AFFeA= 40%0)ste] A EHE HYowA 4
Y e Aol goff WAl & oz AeetA o2 Aoz UeEn. ofsiAA(E11~3E12)0
A ) thdebAl 25 3t oA s S442 HolA skt

webA A A 4% T AR Rt A2 YERd Aol v Ekdl 9
A, Ao EHEA JgrEA, 2EHIRA F3A F 3FS W0129=E F
EFA And s Hupolgdf WAE dAZE TFSH & AL 28R eH, HAL
A3 20133 =9 TFHAHTH).

M X o
)
ojf
Jhu
>,
o
filo
o
%
82
=
=]
\]
{
=]
S
>
oo

= rlo
>,
o
2
Foot
&

LAY
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® 7. A¥YE Aolgofol thak WA EH (FAAE & 7, )
A d ok A A ]Elczd A 5E(%) _ e b S o
A [9HE | 01 R | I 9H8 | g5+ | (DMRD) (%)
Alo] of i 31 2}l ol A<= 3} A 217.0 0.0 0.8 1.6 0.8 c 99.6
Apo] 3z ] B3l o A= 5 A 130.0 0.0 1.4 0.0 0.5 c 99.8
20 2 S 23 F351HA| 239.3 3.8 5.2 12.3 7.1 c 96.5
o FAHE Y 5HA) 102.0 79.1 78.2 34.1 63.8 bc 68.7
EFHETERAAA(HR) 118.0 91.4 227.0 151.0 156.5 ab 23.17
H]H[UA o | EAV3iA|(t =) 94.7 0.0 3.0 0.0 1.0 c 99.5
el 98.3 108.1 351.0 152.0 | 203.7 a -
#® 8 AMYE Aolgofo that WA AN (FAA T T 14L A} +)
EE A A5 &%) : ez | AT
iR, IRHE | RS | RS | B | (DMRD) (%)
Alo] ol &3] 2}l o) A<= 3} Al 217.0 0.0 0.0 0.0 0.0 a 100.0
Apo] 3z ] B3l Y A= 54 130.0 0.9 0.0 0.7 0.5 a 99.5
20 20 F 23 534 239.3 1.9 4.3 4.1 3.4 a 96.6
o FAHE A = 5HA) 102.0 98.9 188.7 89.1 125.6 b 0
SFHETERA A2 118.0 57.6 152.3 138.5 116.1 b 0
H]#[UA| 0| EdratA|(th =) 94.7 0.0 0.0 0.0 0.0 a 100.0
A4 98.3 287.9 381.3 81.0 250.1 a -
% 9. AMIYEF Aol gofo thak WA & (FAAE & 793k, AE)
A # ok A A A =& (%) _ frejzk | AT
=il [ RS | [REE | IS S (DMRT) (%)
Alo] of 1 1] 2}l ol A<= 3} Al 211.3 0.9 0.0 0.0 0.3 d 99.8
Apo] 3z ] B 3l o} A5 A 134.3 5.2 3.4 4.2 4.3 d 97.8
20 2 S 23 F351HA| 217.7 10.9 7.7 18.0 12.2 d 93.6
o FAME Y 5HA) 111.0 172.6 774 147.3 132.4 b 30.5
EFHETFERAAA(HR) 287.7 111.3 49.0 78.3 79.5 c 58.3
H]H| LA 0| EQ) =31t =) 167.0 3.6 5.1 4.1 4.3 d 97.7
A= 226.0 207.1 | 210.2 154.5 190.6 a -
3 10, AR HurolZolol g WA A (FAIH F 14L3}, AlE)
A E o A A ]El %} A5 E%) o2k | A7
e | IEE | aE | mEkE | 3F | (DMRD (%)
ALo] of i 31 2}l off A<= 3} A 211.3 0.0 0.0 15 0.5 b 99.6
Apo] 3z ] Bl A= 5hA) 134.3 0.0 0.0 0.0 0.0 b 100.0
20 2 S 23 5HA| 217.7 | 2177 14 5.2 3.3 b 97.5
o FAFE A &4 344 111.0 | 166.7 88.7 98.2 117.9 a 8.8
EFHETERAAA(HR) 287.7 | 1191 69.7 119.2 102.7 a 20.6
HH[LA 0| BV At =) 167.0 2.6 0.0 7.1 3.2 b 97.5
el 226.0 68.7 139.4 179.7 129.3 a -
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Al

1L AT S Hutolgolol dlg b ek §% (A2 ¥ 3, 5 7%, +9 13
Ok= Sh= _
A ok A AQaE o A O WMo
Aol s oA | Ande@dren | 0 0 ol g%
Abo] X E | B 3l o A} 5= 5] A Y 0 0 oFsl |l
3 20 22055 . 0 0 o3l gl &
ANEAE A5 2 0 0 o3l gl &
£ 12 AuEg Aol golo] T okAld ofsl % (M F 3,5 7Y, 44U 23
A ok A LR e AR W
Aol AA g5 A | AN S@AFD | 0 0 3818
Ao) 2% o £ 0 435 3 ,, 0 0 Fal8h 8
I PEETE e : 0 0 31818
%A% 5 1A : 0 0 o+ 818

B:Mme BE [ = B T TI= = Pl CT T e ) \
RO ... T o o e e Ty P STt i e s e oo e =ses
09 2 AOE Wil Sl PAE oA 5% WRCsEATA)

vl GEAZR DG A GAGA A AF

- skl A7 AL, 35 APfAd FEEHoUY Hgd3HA],
ElolH| 54 AdrgAl, yH T A WA S A= 242 96.7%, 89.7%, 81.9%A
o AzoA AFE AEIDE FEHoOIUY AdF3HA 56.1%, EHotmlE4 A4
T3 A 53.2%, Y=HFH T34 66.1%=2 w-¢ $2 YAEZRE Bt S AU 3
N A BF dxAZAAHY PALLE F7eA] & AoE Usgn. ofs|A Aol A
= P oAl BT U|EEF 9 w3 FA ofsll= AEEA FUTHEL, #16).
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B A2 FRE oYY ddFstAl Y] A 132k AFelA BAZEY 96.7% 2 '3t
S48 o2 vehgoun 23 AREE)NA E3L wob wek FEAA Rk
ey dEAZAEAs RS AT F B Aele 35 WEe) Feps ol
U7 AAAE FEHOMY AFIAE AxdtH, JhsstH fFol B2 ATl g%

s A Hw dxuzxEde] 9EE A 5 A Hlole AzHh

13 Avds dxRAZAE G S g SR EI 22 FAA Y F 7L, AH)

A 8 ok A A2 A B EE%) Fo 2k | WAL
N k=) (R [ R | qaE [ g7 | (DMRT) (%)

Z ZE oty Y35 A 99.7 8.8 1.0 0.0 3.3 a 96.7

Bl o] £ 4F 4 351 A 69.0 17.4 7.9 5.6 10.3 a 89.7

U e B & 8hA| 65.0 31.8 15.9 11.2 19.6 a 80.4

o Egt= - R 2 X -RAI(T =) 53.0 5.0 29.6 19.8 18.1 a 81.9

A 68.7 34.3 29.3 43.7 35.8 b -

® 14 AviYs GxAZ4AHH A i3k BA S 23 A A & 7L, AE)

Al & ok A A ﬂ;ﬂ A5 E%) _ frojak | AT
o A [EE | ukE [ murE [ gy | (OMRD) (%)

Z ZE oty Y3 A 65.3 55.9 35.4 40.3 43.9 a 56.1

B opm 54k 33 A) 64.0 41.9 66.1 32.3 46.8 a 53.2

O = | 534 62.7 40.3 25.8 35.6 33.9 a 66.1

ol EgtZ - FEZY A=) 63.7 23.9 27.9 36.5 29.4 a 70.6

A4 63.7 74.6 78.9 60.6 71.4 b -

3156 ARid s d=aZ4x - BAlE oFAE g = (UF)

R A%
A @ ok A SEEE 3 59 g
7% H & 7% H & 7= H &

FzE IR F5aA | AOg | RIgS | RIge | IRe | RIRe | cRisks | crists

B o}l 544} 4 5 3 A ’ ’ ’ ’ ’ ’ ”

O 8| F 2314 % % % % % % %

3160 ARt s G2AZ4X-Y GAlS oFAE o) ()
ol A%
A g ek Al NP 2= 3 59 7d
7|EF Hj = 7= Hj = 7= H &

FEe oty U dFaAl | Ance | ofeige | Rl | oiele | cRisie | eRlgke | chigie

Bl o}l 5 4k Q) 44 54 ” ’ ’ ’ ’ ’ ’

O - H| F<=3HA) o s s s s s s

- 52




vk SfA A Zho] NR(R4, 9

S7AARNA SFETL A BN oFAl oo ThE oA EAE
v ¥ thE] &

gEzzdgs 9

g shA,

A%
24 A4 BZHI} R

)

A &

102 YEHTHELD). ©

EH g2r] dEo FAYAME BFE

2 BUHEE 33 B4 Aggel

L —
1 YgeE

i

a3t

= 330

of A ol i

Foln7] $18 of
LA A ZFo] A
Az 7)EF % MFelA eFals LA 9Loh(E18) WA LA 29.1~58.3%
HE A LA4EI kel A

o]

k7] W& o WAV 9 A Y2 Ao

Aoz ArgdT. AUy ElA 471
2A74AEY GA L& FAE S257] A= 90% o|Ate WA o

1o 2 AFeA AATD dAEL sUHAENA BF S e BAVE ekl oF

A7E Yol e FAS HEF Fart JdE AoE Y4
E 17 ARO g G4 gl e FAEs Q3 kA F 793D
A F ok A A=A &%) o2 | LAt
- 4= [ WHE | [[HHE I k& o+t (DMRT) (%)
ot E 2 x| =l g 43 A 87.0 12.6 12.6 12.6 12.6 a 58.3
o E] o E] 2 Al 85.3 20.5 14.5 7.1 14.0 a 53.6
t}o] o}A] e=-A 84.3 29.8 16.5 17.9 214 a 29.1
ol Egl* - B2 g2 5A(H1=) 84.0 25.6 11.9 5.8 144 a 52.3
=] g 83.3 46.5 20.5 23.5 30.2 a -
® 18 Autg dzaZAHy dA L FAE FHAT A FAHE T 79
o3 A=
A E o A NEER 3d 54 7d
NEF | mF | AEF | wmF | g | AP
ojmdEezeealrald | At | RIS | oBIRS | Flele | oRIglS | oRlgle | Rive

™ Bl THE] 2 1A

2

4

tolof A= fA

>

A ARY S Bes B dyd 493t

Thse

.

Bell s dE iy

O LML
O =49
O =A4YH

Aule Fa

: 17X 24cm =7

W3
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O #29a% : A% 1% ¥ 7%, volgx 2%
O Walsd AU &

Amicigol Wit WS 5R
1

88

R

3 e@uoca8E

) gmn was e
ftat A

ROA
287 snaneas

a9 3. [AvYs 8 ¥als Id 2 #g] 24 3 53

SALAS AL B e Fe W3

) 3" A4 5082 201449 6.9~109 A3H

2 3% A% Avive 983 A4E 94
st e 2

e
i
ofN

o
62 9~10%0] AR g FEAUS T A¥HS
Ar2dels) A BN AuiLe AMETt] BRI 50 e
R LS
Lg% R oha@A) #8 fd 9E5ReAE ASE A
ge AMEst B8)E A2Hn ARE a7t A9 A4
B9 AT A

Huto)--ol( Tetranychus  urticae),

GxAZA D (Pinnaspis  aspidistrae),

(Thrips  tabac,
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o) w2\ 8 #) (Frankliniella  intonsa),
-3} 7+ 2 ' 9 (Coccus

A2 =)



hesperidum), 5379 E(Aphis gossypﬂ), B ol Z A QA E(Myzus persicae), N3 o], 2o

weste] 5 ANCEANA Fsit AW 9% %, Y Ak HANAE ekgko
g osstel A Aol HelE MBDWOIF 150 MR skl 2 A I, w3
o

:
[o

Aefc T2 W87 TAst 2e 7heista, 5ol
2 7telst REHols #, o, €718 EF Jheidn. s
P g2 57k Auied Sl web 2ozt 7] WMol SHHom dAF] B

slof st Aoz A&7 oH ey FR s TSt sIklAM F

Aoz WAsta e diTozes FAYRA RS SHF7F ok

A 2L H AT FF
T a5 8(F ) &y ) aEg2==2D
o o= ko) -g-of »
gl (two-spotted sgider mite) Tetranychus urticae o ++
e (gardentﬁﬂ?ftgg XAEV;’]J thrips) Frankiiniella intonsa z +
A Ao P . :
(Onion thrips) 7ips labacl ES
%q}_e;‘%ﬁ?;%a] Pinnaspis aspidistrae o I
HA a9 F :
71! = T E‘Q’ 51]—7]—];2] HE—] a‘l C h d o] .
(Brown Soft Scale) occus niesperiaunm A
233G = . B -

N (Cotton aphid) Aphis gossypii 2 "
X =ET E‘%\'O}é‘ﬁt}]\% M ] - "
(Green peach aphid) yzus persicae =
2ol R Heo) - A Z 2 "
2] F 228 2] v} Bardysia agretis g +

71t HlE gl 7 Bl A - - "

D mle AL ++ AL, +++ HE 44+ TS i+ 0] S TS

’ ’ : ’
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A3 A g AN

o
oo
lo
=oli_r"
ofj
ok
2
il
R
&
=
o2,
fm
i
Ac)

L e S5 2eses 54 24 9 &4
SRS ER

T AHYEY OH% HAE 27 MiSE de PHe 7Es] sty FAARE

2L , <t 7 A AARE HaA e vtAE A F 5 24/\] <t
Fol AN F Fstzr Ex oz pHpH meter, Human Corporation, Korea)%}
EC(HI993310, Hanna Instruments, Romania) 52 =33t 813 54L& 1L w244

OE AQEd 285+ v39] FAZA &2 "WE@Bulk density)E ZFA}skaL, o]d &2
71ete] A28 FE Bo| oz FIES FAEYG W, YA vlZ(Particle density)S H}
2o FA F5Fe AT AA FH o HE&S ASte] 53] RbRT HI o £
skt

® 1 24 AY R e B

A4 =]
Achur=
37 _
EEES
s EEE
£ Qe
A4k ERE]
At dERE]
ER! EERNE]

U d7ds g 1F

AGol| A ALgEE IFES 33H7 54 B4 A pHeE A4 gl ALgsie
Futzel 4§ pH7F Z+7b 6.31% 6.352 YEh T2 X Yo AEsts ulae] HlE)
< "ol ew, ECmS/cm) #& FFolA AREste Ahul=(1.09mS/cm)et /g hell A
&3t 719 vr=2.02mS/cm)7F A Eee ¢ T UAHE 2). viFEY =88 EA
BY Az F FFES 29 FF A9 ZIAIG0RT A7 ¢4F A ZF3(58%)

>



o] & WMiY¢ERD FFEC| A UEtgeH ol IZIAFY FEEFH| Fol ARy

= AHAl ZIEPE o] & A B 9 AP HEE AAAAZS Javt JS o=

A2 E ok Y AH]F(Particle density)e Z3F 3 9]

& AYolA AHEstE HlAE Bt 43 SR

Au T HF Al =oll B Aol YEUAE got
=

o m2Y T oGE BF Aug Aol AEw

)

jud

® 249 E HigEY Festd B4 24
EC

i e 2 (mS/cm)

T Ahut= 7.57%0.3 1.09+0.08
T 33 7.10+0.7 0.00£0.00
My 23 7.29+1.2 0.23+0.12
Rl =t 7.69+0.5 0.69+0.07
A4k 71gnt=2 6.31+0.8 0.07£0.13
a4 71gut= 6.35+1.1 2.02+0.11
Ef <F Auk= 7.57%0.4 0.16+0.23
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=
w
I
o
f
lo
e
i)
o~
A
ox,
M
1%

A1 = %é:)% (?é X}c]in?) E: qu?n D)
G Aointa 67+3.2 0.70+0.05 0.23+0.01
Gl EEE 60+5.4 0.81+0.03 0.32+0.03
A A 58+4.6 0.79+0.02 0.33+0.02
S LI 66+3.7 0.72+0.04 0.24+0.03
A4k 71 g vk 69+5.1 0.69+0.03 0.21+0.04
<Kl 71%gu=a 66+3.3 0.68+0.05 0.2320.02
Bl CEIE] 68+4.2 0.70+0.03 0.22+0.03

2 MFES] BHSSE ASWHel ANTEY A% B HSTH) nAL FP
b AFie 2w
52 AT % FAE AW RS A B - HoH augye T8
7] kel AR BF AW ERlA ATLe Anve@ua AL e B
gt o feledel A Bl ¥ ¥ 4% 19 3¢ 84 mdel MAAAL w13
Wxo AAIg A7 dAZo= fFE4dA

o

Belatd AL TS AW Aedat
Seiso] g% AWEAOR $A BT AHg A s ALH LxE of
ZFH13 + 2C, 7 20 = 2C=2 FAHR}D F== & Hy 2.

=23 aEgRloRs A Tas WS Ao dxtign 49
94 W Autoclave(DR-1204, th-&3s}, &=9)E ol &3ttt E&A 2= 244 80T 10,
20, 30%, 60C 10, 30, 60% * |5} on =e 747} 90T 5, 108, 80T 30, 60
H, 60C 30, 60% & AHstAch 3shd AUy oz shabu] =(Dazomet A, dlvf
2RHEINF L X_}%/‘g F&AA] HE5FAHE 09-17]-3-313), A5 eHFosthiazate HA)
e Mg fFiams AABATHE 6).

A == 29 279 oF T00gS =l dxste] EdEst § vdE v&Esia of 3d &
Y=g AAT ARGk, vvkagd A 3¢ 13¢ 32T oF 0421 #Fsith
Z7ke] Ae] & 39 13YRE WS 2AE AN oH, A% 2 3 F75 B gl
HYE AES Aetista Jdaedast g Adsst Aol 2=siidtiE 7).

Al A T S 25l AviY e A 2 AT AR mAs 2RE

FH) Astel MUtARESAT L FEYKEAA FSSAME 09-77]-3-313), A
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om, m@ Ay Fo| T2 - 8oy

E5 ZASEe ZF AEke] HlnE B &

E 4 ANTE A e e BE 24 A
e IE 3= ST F=
s (Lux) (Lux)

1 1454 667
2 1545 723
3 1682 676
4 1883 1296
5 1960 880
6 2390 952
7 1420 598
8 1570 652
9 1360 691
10 1240 651
11 1220 1313
12 2080 711
RN 1,655 817

35 ARIYE Al 4@ Wi #3x £x

.- 4% F= S 3=
(Lux) (Lux)
1 1,250 652
2 1,662 756
3 1,756 642
4 1,578 1,245
5 1,523 882
6 2,012 975
7 1,840 556
8 1,578 694
9 1,342 652
10 1,278 675
11 1,256 1,359
12 2,015 701
3 gk 1,590 815

_59_



35

30 -
25 -
25(0) 20 -
N —-22
5 - ==X X
0
38 4 58 6% 78l
20124
g 3 AOE A £ R Lxas
E7.4F 2 A BHL NS B
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7t A AR MYES 7= st dvBA Y, 7145 3 FFELF T2 A
g UGE AEY] AT B osdF 7 B 23 dA WYE AZA A=A
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E 9. 2AA Avlge Au) F3A F 72 AE wjdES pH 2 EC #
2] g . EC
cc, 8 P (mS/cm)
o] = +* 6.00+0.21 0.27+0.09
10 5.36£0.57 0.32£0.02
60 30 6.49+0.81 0.20+0.08
dEA g
60 5.66+0.45 0.09+0.02
(Hot water)
10 5.35+0.65 0.27+0.04
80 20 5.57%0.55 0.11£+0.02
30 5.69+0.72 0.30+0.03
o &= -* 6.02+0.34 0.28+0.05
%0 5 5.60%+0.41 0.37£0.04
s 10 5.49+0.45 0.54+0.05
(Steam %0 5 5.55+0.53 0.11+0.06
disinfection) 10 5.74+0.42 0.07+0.09
60 5 6.25+0.13 0.124+0.08
10 6.32+0.21 0.05+0.04
o) &= -* 5.49+0.52 0.50+0.05
GEFELT
] U] v} 2~ 6.14+0.12 0.10+£0.03
(Chemical
.. ) AL = 6.17+0.11 0.40+0.01
disinfection) ]
S e 5.81+0.32 0.294+0.03
* HAginta ARE



£ 10. €945 Ay mE Aujygeo S v F 2Y)
e 7 +7 q+ a7 A=A
(c, ) hE) (cm) h) (cm) (cm)
hfx=7* 267101 2.79+0.06 7.35+0.32 28.36+0.86 57.33+0.84
10 3.00£0.0 2.67£0.08 7.81%+0.25 29.90%+0.75 59.21+0.75
60 30 3.00x0.0 2.67%x0.08 7.19+045 29.81+0.84 58.04+0.64
g A g
60 3.00+0.0 2.25%0.20 6.69+£0.42 26.74+0.74 55.54+0.84
(Hot water)
10 2.75+£0.1 3.11+0.03 8.33*=0.12 35.32+0.52 67.44%+0.34
80 20 292+0.1 243%+.045 7.28%+0.35 27.56+0.63 58.96+0.75
30 3.00x0.0 256%+0.37 7.56+x0.34 29.64+0.71 59.38+0.71
* Aula AR
£ 11 7145 Agd mE Aujgeo S 9 F 2Y9)
=] 2 T 79 A7 sgE Sl 2 E A =+
(c, &) R/E) (cm) R (cm) (cm)
=% 292+0.1 2.68+0.04 7.08+0.34 30.37+0.72 61.25+0.71
5 3.00+0.0 2.59+£0.06 7.30x0.16 30.19£0.71 58.17%+0.82
60
10 3.00+0.0 2.72+£0.02 7.42+0.23 30.67+0.68 60.62+0.71
EdEa
(Steam 5 3.00+0.0 2.46+£0.06 6.69£0.42 29.69+0.73 59.84%0.62
disinfection) 80
10 3.00x0.0 2.52+0.04 7.03%+0.13 28.36%+0.84 60.88+0.82
5 283%x0.1 258+0.08 7.96+£0.13 29.89+£0.61 62.96%+0.71
90
10 3.00x0.0 2.57%£0.05 7.11+0.45 29.61+0.84 58.90+0.92

© ek A
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E 12, FFEAL ] B ANeY A% (R F 29

i = Te H7 Q% 9% BESE-
el ) (cm) ) (cm) (cm)
o) &% 3.00+0.0 2.55+0.03 6.67+0.32 27.23+0.83  61.65%+0.52
Yy up 2~ 3.00+0.0 2.25+0.07 7.67+0.52  29.42+0.43 59.17+0.78
AL = 3.00+0.0 2.64+0.05 7.39+0.36 29.61+0.49 63.90+£0.42
A SE 2.75+0.2 2.80+0.02 7.53+0.42 2954%+0.51 62.76£0.43

CEEERES

Al A4 F FES EA BY Ads WA WIGE AZA pH WStk 54500 A
6.75 olUel ko]l SAFHAoH(ZE 13), ECmS/cm) W3k 0.12mS/cmell A 0.54mS/cm
oW o] gto] ZAHEHUTGE 14). o] A= Al H F Anv o] Sl 23 pHE
I} EC#e = ALEE AT

A A= &
AR 1 A 3sekES A
A FollAe 1IAdE By B

Aol BetofES o83

it
rlo
o>

AT Al s7kel A AulE] s A AFH T FES
A et M FENNE AFLEIL SR %oy o
Fol F7HE AZHUHE 15). o] AoA &
1% dlUdE g AFe Ao TASA Fge
o2 38lekFS o] 43 v 102 AR BAAZFS

’?JH]E]F«] Agde Falg AFez2 B3A AT £F U F71 Y ddol

T JoER o] HF T AR FFFOoR oL FEI HIHE T TAA

%Ma T e FHeZ ARFHUY

At A& W3t e 22k AK A SHANA 12 AF2A SHAE W
o w Ans EMEAT 2 A 7t Ao wE Aol BAHLE zolE UrEhH
2 gskth. Ay, S714%E, Aot AS wslE gt FHBAUE e AR
A2 E ATHE 16, 17, 18).

='§_&
O
p ﬁf
s g 8
E-guz
T
o -y M Ao

El
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¥ 13 Anig Ael 3 F 2 A gE wjdES] pH H3}
=2 pH
) eT(C) AZH®R) 20114 2012
o) 27+ 6.00+0.21 5.78+0.56
10 5.36-+0.57 5.56+0.61
60 30 6.49+0.81 6.75+0.23
o E) >
29A 60 5.66+0.45 5.85+0.42
(Hot water)
10 5.35+0.65 5.78+0.52
80 20 5.57+0.55 5.52+0.62
30 5.69+0.72 5.89+0.34
o) 27+ 6.02-0.34 6.28+0.21
5 5.60-+0.41 6.12+0.32
60
+ +
s 10 5.49+0.45 6.21+0.23
(Steam 5 5.55+0.53 5.45+0.56
. . 30
disinfection) 10 5.74+0.42 5.75+0.62
5 6.25+0.13 5.75+0.74
90
10 6.32+0.21 5.86-0.21
o) 27+ 5.49+0.52 5.75+0.43
SFELE | o} 2 6.14+0.12 6.25+0.23
(Chemical
PR AT = 6.17+0.11 6.42+0.16
Azg 5.81+0.32 5.87+035
* @ik AR



F 14 Avige Aul 34 F 24 A2 ugES EC s
g EC(mS/cm)
e 25(C) A ZHE) 2011 20123
o == 0.27+0.09 0.16+0.04
10 0.3240.02 0.25+0.03
60 30 0.20+0.08 0.24+0.01
g EHA g
60 0.09+0.02 0.12+0.05
(Hot water) 10 0.27+0.04 0.24+0.02
80 20 0.11+0.02 0.1340.09
30 0.30+0.03 0.28+0.01
o 2 0.28+0.05 0.24+0.02
" 5 0.37+0.04 0.15+0.07
zr 4% 10 0.54+0.05 0.14+0.06
(Steam 20 5 0.11£0.06 0.12+0.05
disinfection) 10 0.07%0.09 0.23+0.02
5 0.120.08 0.34+0.01
90 10 0.05+0.04 0.51+0.03
S E s EESE 0.50+0.05 0.54+0.02
. | o} 2 g} 0.10+0.03 0.13+0.04
(Chemical
FAemic AR RS 0.40+0.01 0.47+0.07
disinfection) A% 0.29+0.03 0.35+0.05
* Arjuta A g
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£ 15 HUE 4 A5 AR E B4 A7
i KlEae
e (u}2)/50g)
e LE(0) A ZHE) 201113 201213
o) =4 8 16
10 0 132
60 30 0 36
dEA g 60 24 18
10 0 360
80 20 0 42
30 29 228
o) =74 0 180
5 0 102
60 10 4 120
Z7a= %0 5 0 300
10 4 258
5 120 96
%0 10 28 6
- O =14 0 120
HELS shapobE 0 0
* BN H3A Yo FAMZ, # Aonta Abg
E 16, E&AE Ao WE Avigge AS WAt S7He(E4 & 149)
el 7o 27 A5 Y A EA =
vl LT (T)  AIZHE) (cm) A1) (cm) (cm)
o) 2 7% 3.14+1.16a* 0.89+2.93a 17.39+10.13a 33.00-£7.00a
10 430+194a 2.00+2.40a 18.33+8.77a 34.33+0.58a
60 30 312+1.19a 1.33+3.04a 17.00+10.93a 26.50+1.80ab
EERR o )
(Hot 60 3.16+1.24a 1.89+3.37a 20.61+11.63a 28.00+1.73ab
water)
10 3.43+1.34a 2.44+3.05a 16.80+12.14a 12.40+8.62c
80 20 3.23+1.22a 1.78+2.77a 11.67+12.68a 24.33+8.55ab
30 2.89+1.5la 0.89+3.86a 14.22+16.15a 17.70+3.61bc

* ek AR

X) 84 o H4A 5%
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S71a% Ao e Aultse] 45 ¥t

olN

7HeE(H A = 1d)
=] 2 o o .
T AH q45 Silols 2 2 A &
e 2= AZH (cm) SIED (cm) (cm)
) &
o =% 3.46+1.14a* 1.67+3.35a 18.75+13.66a 24.67+5.62a
5 3.21+1.15a 1.89+3.82a 19.29+16.63a 23.80+3.70a
60
10 3.51+1.28a 1.67%+3.20a 20.37+13.55a 24.63+13.31a
S714=
(Steam 5 3.72+1.03a 1.89+3.37a 15.31+13.02a 24.77+4.33a
disinfection) 80
10 3.39+1.37a 1.89+3.72a 17.86+8.89a 19.70+2.63a
5 3.38+1.28a 2.44+3.75a 20.54+13.26a 26.23+13.62a
90
10 3.40+1.22a

2.56+3.09a 20.49+11.95a 31.77x13.42a
* ek AR

X) 84 o H4A 5%

¥ 18. ofFA O W& AvYEe A5 W3l

/(A & 19)
_ T A4 AT | 2 EA Z
ks (cm) I (cm) (cm)
o) =% 3.38+1.29a" 1.89+3.59a 27.94+8.20a  23.57+3.37a
or u| v} 2~ 3.44+1.04a 1.22+3.83a 28.03+7.69a  20.67t10.21a
e HEALT] &= 3.74*x1.21a 2.78+4.09a  32.63+15.63a 28.30+10.53a
A 3.20+1.30a 1.33+£3.00a  24.42+11.96a 24.50+11.74a
* Aouka AR
X) 97 b5 A 5%
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3. Mi<EY £33 L=l AnY R MEFRA vX= 9F
7h @7uE 2 U
Hi Rl A4 =4

sl7] 98t FAAMERE FF S

g F NEEFEAES AT

2o A2zgyozs degxge =74
A4 g Autoclave(DR-1204, ™) &3}t
20, 30, 60C 10, 30, 60& & A3t om Z+zF 90C 5, 10, 80C 30, 60

, 60C 30, 602 # Attt sty Lzm o == viAbu| =(Dazomet YA, vt
2HEINE 2 A=A FEAA E55A4™

= AHEE gFLES AASAT
HEALO) = 20123 249 279 oF 700gS B Axste] E¢fEs) & o

39 ¥ 7t2E AASH ARESE e, vviagy AEee 20129 39 13Y 0

Zkzyel A £ 20139 149 79RH AT, 4, A AR £ A, A,

U A7as 3 2@

HiFEe A By - 383 AZwo]l ANt Lo AQ3Edd nAE JdgFS 7
7] 98t ZF A st EAS 2AS A%, 255 2T 43407090 vle) FEA
27 80T -30% A@ 56.2074¢k F7]4% AT 90T-108 A olA 65.00= 713
gto} EAFoR FoxtE Qe AoE UEN
¥ 19. €¥AF wE Augee st FEAHA & 24)

* ) 3 1A } }
: e I
B B A=}

1 <. ) /) /) - (cm) (cm)
t=7* 3.00+1.00a 43.40+14.39a 74.29+14.49a 32.60+4.91a 38.80+2.77a
10 3.40+0.55a 51.20+7.32a 73.68+13.36a 34.66+4.11a 40.56-+4.69a
werxa 60 30 300122 4380+1657a 59.99%136ab 3400302 39.40%5.35a
=° 60 2.60+0.89a 3540+11.6la 72.51+7.76a 31.50+3.87a 43.30+4.96a
(Hot water) 10 2.80+0.44a 46.40+8.0la 71.90+6.86a 33.80+4.14a 42.96+3.72a
80 20 3.60+1.14a 51.80+17.22a 55.92+7.58b 35.20+3.34a 38.60+5.45a
30 4.00+1.58a 56.20+26.07a 75.23+5.84a 33.30+2.10a 41.20+0.83a

* Hojua A

X 84 0E

7478 5%
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¥ 20. 71450 e Yuivleel g FAHA F o)
Z ) A H A _ )
AL e 24 o 2% o2

tg' % % =~ 170

= ©. ) /&) /&) (mm) (cm) (cm)

t=7* 3.00+1.00a 43.40+14.39a 72.29+14.49a 32.60+4.91a 38.80+2.77ab
~ o 5 400%ldla 5140+2232a 65.92%593ab 3396=420a  34.10+502b
cdES 10 3.40+0.89a 54.80+15.84a 73.52+8.6la 33.90+2.0la 38.60+4.03ab
(Steam oo 5 320x044a 49808132 6376+1437ab 33502572 42.16+4.7%
disinfection) 10 3.60+1.14a 49.40+20.32a 70.47+11.02a 33.20+4.96a 39.20+1.30ab
oo 5 300=095a 4480x1158a 7087+582  33.70+246a 4140=3.72a
10 4.00+1.14a 6500+22.90a 542746550 36.00+2.38a 37.75+5.38ab

* Aok ALg

X) 974 o5 A4 5%

£ 21 FELS wE Aol A TR F 2d)

= 7;]/\ T A~ _‘] EH“RH
. o 3 2 27 A% !
/) (FH/%) (cm) (cm)
(mm)
o) =% 3.00+1.00a 43.40+14.39a 74.29+14.49a 32.60+4.91a 38.80+2.77a
Yulx~g  280+1.09a 36.60+10.57a 57.56+15.59a 35.60+3.13a 38.60+9.04a
WA= 3.60+0.57a  58.00+16.06a 70.12+9.30a 36.00+2.62a 38.10+2.17a
X Ze 2.50+1.00a 38.00+18.50a 65.33+3.57a 33.00+2.5la 44.50+5.67a

* ddiuta AE

X) 83 o5 4% 5%

(FHol A % -

a9 4 d'aE g ARy ee s 4

80°C -30+)
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T2 2], 60C-104, 60C-30+, 60C-60+, 80C -10+, 80C -20+,



8 5. F7)4AF wE Auygee st 3
(FHoNA $ : FAg, 60C-5%&, 60C-10%, 80°C-5&, 80C-10&, 90C -5, 90C-108)

19 5. FEAEo mE ARYee ME F4
(FHoll A 5 @ dvpzg, BAE E, ASE)
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ARt Eo AHAE B sls AE sidste] ZrlFela A A Avih s FE7d T
o #8l Al 1 ARAARYHE F8 Ao Add= 3l TN 79 AFHeE A
o YAste ASHAAES E37] HGAFY dES A F5UAASE AD), A 1
4

&
e i) B A 2 FEHAAMGE TFE =28ty 54 24 9 dARFATE S B3 M
A A% 2 B PSS £2)F U5 oldsh 2ol ATEEE HHAL
A=
3} ATEE AT o
_ 2z Augee  |° T /WA 697 AuiA] AS 2AeE HAASE
"= Ak Ao FHE 1 F4ES 2AG Ak 100
cane o  [AE4F Fa egd PR AT AEED
e ° AHlb oA SV sAE S 2R WATES 24
o AEYAAE 2UFAL T PS5 WA ol
QoA 4k Aske] Z3A(0.2~0.25%) =2 WAL, 100
A1 A7 T oFall, e hHA F AAA <l
l sz Augee  |° & Al =k
T1 _ : 1 A ] = = 1
A2 wa A ggle)ncgg sp. WAl /45 A 1%(Emamectin benzoate)
7 ur [eX] [e X} )
e S AT S WA 2T AuTANE BA FoF 3E | 100
(Cadusafos CS, Carbofuran EC, Fosthiazate SL) A% %]
2FZMA A L el A A 23 dE
* Carbofurane AYd= PAL 02T AL 715
- F8 8T TF 2 A 7H: wd e A
sz ogune  [1EAE R
T_B_H;;Hgf?uﬂ - 337k HF4 2AE V22 S AETe FQ 100
ORI T e Ad 9 @)’ AAE WIHETE, A% 11F -
Al P 7% - HolH = 2% £ 5)
H

- Aupolgof wAlekAl T H(Abol ol iy el o) A= 3t Al,
Apol | Bl Y FpshA], 2vEyI=AsEA 3%, 90%
opge] WA7h 100
- gy AR o ® o A gl i 2] ZA(E=E0}
Y=ok 22l 271 A5 ohi AD

AASAPE o= 9 m=A e pH, EC, W%, 39 E %

W 24 pH, EC, M1 MYE FFE f22 ol gla| 100

SE oy, BeE Be anFux FwaA e 4
S

of d&Ad, $7] B} FFLE AF A&

Al
A2¥H s | 0 MEES =438ty 54 fof W fla, Aniy
[e)

& oALe 99 2 i i
ﬁoé A;m 14]; S S D Astel] o329 WE e HA A= 100
7 % o # Z;@ ;; 7 o 2AM %A Fosthiazate7} E3Fg FZEAZo] A ZubA|7}

N Ee AGHE PA TH5A
- A% MYE 24 L BelslEe B, FH L AS
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2. BARI S SE
do & ANHe 4% B4 2 0932 PR £F AUe dI9NF ©
33y L F8 2 AVE SrgoEA A AW 279 WA we, A
o 1294 ANdg 2 FES 9% 2317 394 ASEAN MY FUe F
D 1nE) o) P eAl el 7%

Ue 4985 ASPARG AL 48 sbsste] B
ARl =4 Aol E3HAl(0.2~0.25%)0] I FA &
Ag ol gatel A 27 FE

=
, A BZho)l Al AZE vkA|o &85}

£
o
o
-
to
g
=
ot
2l
ox
r>~
=2

L 91% A Bfo] &<l “&Xﬂﬂl Z %01 2 Y. =3 opF
AR e G=AAAEY AL oA 1 F ALY HAH A2ZAVE AANFLE 9
isol dge a&A Foiol 719

ok F7F 28 7R ARlds S #E8 Wiwd ALE Fass I 2 #F] 24
F: 3dzke] AR A Dol AEE BRI FE /ﬁ“ﬂm% Ar E7klA ZE
7hestal R I FEAS =ol7] Hdl TS =& Wl #d ARE 233 e T
g wiFdd rAvde F8 ¥aFs JAg 82 A9l HAE TREAE E AR A=
e siFel FE B A Ale FEFoEN B AANoRE FrA Fa
ol that et A7t 7hed o AEF 8t FrtlA Z&4<] iR EE 73

oL WrEe] BEsetd aEugo] A eel Agd nAE 9% THH AH WY
E 42 3 24 9o 9% 18 AT Ao WIE 2% 2 B s % 48
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Pests occurring on Cymbidium
Myoung Rae Cho, Sulvg Wook Jeon", Taek Joon Kang Hyung Hwan Kim, Seung-Joon Ahin and Chang Yeol Yan
e St Lo Survey on Nematodes in Cymbidium and Chemical Control of D/ty/endms sp.
Taek Joon Kang, Joon Ahn, Sung Uk Jeon, ]ae‘(ong(hun and Young Ho' Kim*

Naorl e o Horicun and et ke, RDA Sov 4140 Ko
!t Quarni o ), Plant and 43400, Korea
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ABSTRACT: A survey of pest occurrence and status of farmer's pest management was conducted at 45 cymbidium farms in 10 major
ltvati 2 i il "
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ABSTRACT: todes in the root systems of 1-3-year old Cyméidiun hybida Swartz
cultvated for export in Korea. The most frequently detected plant-parasitic nematode was Diylencus sp. with 4.7, 43.7, and
49.7/200 ¢ growth medium in 1, 2, and 3 year-old cymbidiums, respectively. And the densites of nor-parasitic nematodes
dorylaimids, were 35.3, 70.5, and 155.8/200 cc growth medium in 1,2, and 3-year-old cymbidiums, respectively. Thee-year-old
Key words: Cymbidium, Insect pests, Tetranycus urticae, Thrips, Control cymbidiums collected from Siheung, Ansan, and Gimpo had low densities of Aphelenchus sp. and Ar:htl/’m/wdev sp. with under 40
pot. and the dory bidiu

system to meet quarantine standards.

d
B ALD showed control effcts of 7.7 and 89.5%, whereas Fosthiazate SL and Cadusafos CS showed 27.2 and 65 3% and 30.1 and 90.5%

control effectsin the tests.

Key words: Cymbidium, Nematode, Nematicide, Control, Diylnchus sp
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This study sought to control the root-knot nematode

sy (RKN) Meloidogyne incognita using benign organo-
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Yunhee Seo, Jiyeong Park!, Myoung Rae Cho, Jae Yong Chun and Young Ho Kim'*

chemicals. Second-stage juveniles (J2) of RKN were
exposed to dilutions (1.0%, 0.5%, 0.2%, and 0.1%) of
acetic acid (AA), Iactic acid (LA), and their mixtures
(MX). The nematode bodies were disrupted severely

- Seoul 151921, Korea

and moderately by vacuolations in 0.5% of MX and
single organic acids, respectively, suggesting toxicity of

Fax +82:2873-2317 Sunon 441440 Korea

MX may be higher than AA and LA. The mortality of

1443400, K J2 was 100% at all concentrations of AA and MX and

only at 10% and 0.5% of LA, which lowered slightly
at 0.2% and greatly at 0.1% of LA. This suggests the

nematicidal activity of MX may be mostly derived from

ed in cymbidium cium. Nematode

pine wood nematod

AA together with supplementary LA toxicity. MX was

0%(pH 26 -42) andin LA ol applied to chili pepper plants inoculated with about

2t5.0%(pH35),
MXM

1%(pHS. ron M nd 1,000 J2, for which root-knot gall formations and plant

) growths were examined 4 weeks after inoculation.

the The root gall formation was completely inhibited by

tions in red with
among the treatments. No phytotoxiity occurred i allreatments. pH of the medium with the time after
d growths of

0.5% MX and standard and double concentrations of
fosthiazate; and inhibited 92.9% and 57.1% by 0.2%

id- o N
ymbi Conie and 0.1% MX, respectively. Shoot height, shoot weight,
the organic acids, use of h g
. and root weight were not significantly (P < 0.05) differ-
Revised, 2014 ol Combidium. . ent among all treatments and the untreated and non-
Accepted 2014 inoculated controls. All of these results suggest that the
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mixture of the organic acids may have  potential to be
developed as an eco-friendly nematode control agent
that needs to be supported by the more nematode con-

N - trol experiments in fields.
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Root-knot nematodes (RKNs). Meloidogyne spp.. are dis-
tributed globally and attack more than 2,000 plant species
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Control of Meloidogyne incognita Using Mixtures of Organic Acids

Department of gricultural Biotechnology and Research Instituie of Agriculture and Life Sciences. Seoul National Univer-

(Received on July 3. 2014; Revised on July 25, 2014; Accepted on August 4, 2014)

(Sasser and Carter, 1985). They cause crop yield losses
of about 5% and devastate some crops, mainly through
the formation of root-knot galls (Flanklin, 1982; Oka et
al., 2000; Sasser, 1977). Four RKN species, Meloidogyne
incognita. M. arenaria, M. hapla. and M. javanica are the
‘major RKNs found globally (Flanklin, 1982). In South Ko-
rea, M. incognita is commonly distributed in warmer envi-
ronments, such as greenhouse soils (Kim, 2001: Kim et al..
2001).

Use of chemicals, such as soil fumigant and non-fumi-
gant nematicides, is a common practice for the control of

Whitehead and Winfield, 1982). This is particularly true
for nematode control for high value crops that are grown in
controlled environmental conditions such as greenhouses.
The high crop value compensates the high cost of nema-
tigide application. However, nematicides are very toxic 10
humans and animals, causing pesticide residues in food and
both soil and water pollution (Aktar et al., 2009). Hence,
developing safe and ccoftiendly nematode control alterna-
tives that are readily available to farmers is urgent.

Organic amendments have been used as alicrnatives
to nematicide chemicals, which can limit the severity of
plant-parasitic nematode damage (Akhtar and Alam, 1992,
1993: Akhtar and Mahmood, 1994: McBride et al.. 2000).
Organic acids released during the decomposition of organic
materials are one of many factors contributing to reduc-
tions in nematode damage (Badra et al.. 1979; Johnston,
1959: McBride et al.. 2000; Stephenson. 1945: Sayre et al..
1964), but little is known about the direct effects of low-
molecular-weight organic acids for nematode control. In
aur study, we examined the potential of low-molecular-
weight organic acids in the control of the RKN M. incogni-
ta using acetic and lactic acids (AA and LA, respectively)
that are edible and found in condiments (e.g. vinegar) and
sour milk products, respectively

A population of M. incognita race | cultured on Capsi-
cum annum . Bugang was used as nematode inoculum
(Seo et al.. 2014). Egg masses of RKNs were obtained

bap://d doi «
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ABSTRACT

A smdy was conducted to examine the effect of 1-MCP on quality in pot Cymbidium
“Goldenbell’. Rate of flowering was progressed normally as 100%. Rate of flower absicission
decreased with 0.168 mgm’ as compared to 0021 mgm” and contol Ethylene production
decreased with 0.168 mgm™ (867.6 mL'h"kg") as compared to conmol(1903.3 mLbke"). The
results indicated that 1-MCP could be best condition on feshness maintenance in pot
Cymbidium ‘Goldenbell’.

Key words - Ethylene. Flower absicissice. Flower life. Rate of Sowering
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