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Summary

I. Introduction

The total cultivated land for a tomato was 2,485 ha in 1990. And 40 2% of the land
increased to 5,010 ha was used for mini—-tomato. The mini—tomato is one of the most
preferable vegetables by the consumers because the mini—-tomato was much more
delicious and easier to eat than those of a tomato, as well as the farmers prefers to

grow due to high profit.

The total land decreased to 3,348 ha in 2001 due to the factors as follows @ price
drop by excess production, IMF crisis, and so on. But, there are increase in the area

because of good source for health and increase in personal income.

Starting in the middle of 1990s, the export of the tomato, reached to 11,724M/T in
2001, was gradually decreased to 4,251M/T in 2003 because of rise in domestic price,
quarantine and consumption reduction in Japan. However, we it is expected to increase
in export because of FTA between Korea and Japan, and market recovery in Japan

that is one of the major importing country.

It is possible to compete with the foreign product in price and quality to export
them to Japan. The problem we have to solve is how we can reduce the risk by
pesticide because Japan strengthened the quarantine for the tomato related to residual
pesticide. For example, the tomato, exported to Japan, was returned to Korea or

destroyed because of pesticide residue.

Integrated Pest and Disease Management (IPM) in greenhouse tomato crops is
closely related to climatic and cultural situations. There has been a revolution in

greenhouse production technology: type of greenhouse, quality of the plastic cover,



fertirrigation, plastic mulch, new high-yield hybrids and varieties, specific pesticides,
and natural enemies. However, the intensification of protected tomato production has
created optimal conditions for many plant pathogens and insect pests. The major
diseases of tomato grown under protected cultivation are Powdery mildew, Leaf mold,
Gray mold, Early blight. The most harmful pests on greenhouse tomato crops are
polyphagous. Their relative importance varies with the climatological area and type of
greenhouse. The key pests on tomato crop are greenhouse whitefly and American
leafminer. These insect pests were invaded from overseas with other ornamentals. We
need to integrated pest control system for plant pathogens and insect pests. Otherwise,
we have to know the level of residual pesticides, the kinds of pesticides, and timing of
pesticide applications when export tomatoes to foreign countries. Thus IPM of tomatoes
in the greenhouse is necessary to save export cost and labor. The aim of this project
is the development of economic and friendly environmental control methods for the
tomato growers with discussion of classical and new techniques for the production of
good quality and quantity. Therefore, the project team was consisted with researchers

in university, examiners in tomato experimental stations, and tomato growers.

Seeing the trend of tolerance for pesticide residue in Korea and Japan, government
have to test 102 and 110 insecticides and fungicides in Korea and Japan, respectively.
Although all of these pesticides did not apply for control of tomato plant pathogens and
insect pests to tomato crops, many of insecticides and fungicides that had not
guidelines of tolerance limit level were used. Only 2 insecticides and 4 fungicides were
registered tolerance limit level and used to apply against tomato plant pathogens and
insect pests. Chinomethionat and deltamethrin for the control of greenhouse whitefly,
dichlorfluanid and tebuconazole for the control of the Gray mold, iprodione for the
control of the Leaf mold, Gray mold, Early blight, triflumizole for the control of the
Leaf mold, have a tolerance for pesticide residue to tomato. For this reason, we have

to test the tolerance limit level against unregistered fungicides and insecticides.

In this research, we investigated the status of insects and pathogens occurred in the



mini—tomato to observe the stability of pesticide residue for the tomato to be exported
to Japan. To do this, we tested the control effect by selecting and screening several
pesticides and biological resources. And we analyzed the mobilized metabolites of the
pesticides used for the mini—tomato, as well as practical application of a natural enemy
as control material. By doing these experiments, we aimed to develop the methods how
we can use less pesticides to help the constant export in addition to improve in

domestic consumption.

II. Research Contents

- Increase in export competition by low toxicity and less pesticides for environmentally
sound tomato cultivation

_ Resolve the problems the standards of residual pesticide allowance for the tomato to
be exported or consumed domestically.

_ Survey of conventional control status in farm household and occurrence of insect and
pathogens

-Development of efficient control methods for insect and pathogens through low and
less pesticides by modifying the conventional methods.

- Establishment of the management system for pesticide residue by selecting the

effective pesticides for control of insect and pathogens.

ITII. Results

1. From the investigation, we found that there were more occurrence of insect and
pathogens from the long period and warm circumstance than those of semi—period
species. And there were more occurrence at the entrance from the semi—period, and
both sides of the greenhouse from the short-period species. There were not much

difference for the region, while there were more occurrence in warm region.

2. To apply Encarsia formosa to biologically control Trialeurodes vaporaroirum, it had



to hang the Encarsia formosa at least two or three days earlier after the investigating
group of Trialeurodes vaporaroirum. And it had to apply 30 9% more because general

emergence was approximately 70 2.

3. There was no pratical application of Liriomyza trifolii as a natural enemy
domestically. Therefore, it was found that it was effective to treat branch and leaves

twice every 7 days after 30-35 days in soils initially treated with granules.

4. Also we investigated the pesticides which was used in farm-household but not
registered. The detection limit of Pyridaben was 0.05 ppm, while MRL in Japan is 1.0
ppm. It need to be applied four times one day earlier before harvest by not exceeding
the standards. The detection limit of Bifenthrin was 0.01 ppm, while MRL in Japan is
0.1 ppm. It need to be applied three times 7 days earlier before harvest. The detection
limit of Hexaconazole was 0.01 ppm, while MRL in Japan is 0.1 ppm. And so it had to
be applied four times at least 7 days before harvest. The detection limit of
Difenoconazole was 0.05 ppm, while MRL in Japan is 0.5ppm. The application method can

be similar to the above.

6. For the species of semi and short periods, we observed the pathogene from October
to June of following year. The results were as follows : 4 and 23 % of Phytophthora
infestans at two farm households in January and march, 3~83% of Fulvia fulva
throughout the surveying periods, 3~72% of Botrytis cinerea) in cool seasons of January

and May, 2~68% of Leveillula taurica, Erysiphe cichoracearum in January and May.

7. We selected 4 different kind of pesticides such as Fenarimol, Difenoconazole,
Hexaconazole, Carbendazim conventionally used at farm household although these were not
registered as a pesticide. With these pesticides, we observed the control effects for Fulvia
fulva and Leveillula taurica, Erysiphe cichoracearum. The results showed that all four
pesticides were effective in controlling Fulvia fulva. Especially, Fenarimol and

Difenoconazole showed the similar effect as that of Triflumizole registered. But the

_10_



effects of these four pesticides were 27.8~50.9% for controlling Leveillula taurica,
FErysiphe cichoracearum. Among these pesticides, Carbendazim was most effective as of

50.9%.

8. For the test of less toxicity and biological control, PSO (Paraffinic oil) which was less
toxicity was most effective. Among biological resources, we assumed that Herjunibogam,
showing relatively high effect, can be practically used. PSO(Paraffinic o0il) was highly
effective as of 94.49% for Leveillula taurica, Erysiphe cichoracearum, and the effects of
Herjuni and Herjunibogam were high. However, we could not see any effect for control
of Botrytis cinerea and Phytophthora infestans because of least occurrence from the

control plots.

9. For the test of control periods and effectiveness of control methods, we found that
three initial applications or three middle applications of Triflumizole, exclusive pesticide,
showed minimal effect of 7.7 % and 487 9% for initial and middle period application. At
harvest, it could be much effective with alternate application among PSO(Paraffinic oil),
Triflumizole, and Herjuni. Also we could found from control of Leveillula taurica, Erysiphe
cichoracearum that Triflumizole and PSO(Paraffinic was effectibe by applying three

times at intial occurrence, while pesticides and biological resources were not effective.

_11_
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<Y A= EntE e s>

(ha, M/T)

. 1999 2000 2001 2002 2003
R R RS B R A B I B R R R B I R A B
A 5,010 | 290,738 4916 | 276,663 3,348 | 205,763 3,931 | 226,599 4,102 | 269,918
A& 3 90 2 39 4 127 6 356 6 312
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4 T 127 | 11,003 99 6,725 116 | 10,404 124 9,003 119 8,470
g9 A 38 1,604 27 1,177 48 2,516 43 1,941 48 2,206
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s 963 | 30,412 634 | 21,046 316 | 20,718 364 | 24,708 412 | 28,632
Al F 67 4,205 44 3,107 22 1,717 23 1,297 22 1,532
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<7t F 25>
(% M/T)
= 7} 1985 1990 1995 1999
Al 2,147 2,408 3,101 3,585

il El 386 361 621 741
= d 417 495 541 596
z g =~ 253 300 337 394
& = 254 253 251 304
A 9 o 138 142 155 163
U g @ = 76 85 247 144
2] Al o} - - 103 91
E 36 41 53 65
o} 2 FE] L} 13 5 7 57

% FAO 2001.

<AAFLFZET>

(3 M/T)
= 7} 1985 1990 1995 1999
ES N 396 333 721 902
WAl = 481 393 717 665
vl &2 e = 505 617 721 664
m] = 68 157 156 171
o] & g o} 16 21 105 115
E] 7] 159 34 99 100
z B 2~ 12 37 64 99
ANt o 4 4 12 80
g A 8 0 3 55
7l 2,259 2,390 3,406 3,808

_23_




<AdEo drd WL EnE Aud Az Yirka>
(ha, M/T)
T8 1997 1998 1999 2000 2001 2002
5| &S| 1,360 1,350 1,390 1,400 1,460 1,590
A AR = | 77,200 75,100 74,800 78,700 8,1600 88,600
WEEvE S s fulRE £7lo]% olnlgly], ofo]x] A|u} w|ofxly] Fo|t}
<Y ERE FAA " A H 8>
2001 2002 A d o ¥](%)
A Al guua| a2 [anud| 222 | zd2 [Anua| 292 | 202
(ha) (%) (&) (ha) (&) (&) (ha) (&) (%)
A = | 1,460 81,600 73,200 1,590 88,600 79,900 110 109 109
TualE 195 13,900 13,000 205 14,400 13,400 105 104 104
S Jlo)l = 128 6,590 5,950 141 7,250 6,570 110 110 110
Rl 100 3,270 2,960 138 4,420 3,990 138 135 135
o} o] A 111 11,500 10,900 118 12,400 11,800 106 108 109
=] Hf 90 4700 4530 110 5,350 5,130 122 114 113
| oFA}7] 51 3,540 3,260 59 4,250 3,960 116 120 122
7] E} 785 38,100 32,600 819 40,530 35,050 - - -
¥ AR FUFENA SAARY
JHol HeEWE $£9& HSTE= 0702-00-000(EvtE 2 nUEwE/AMA)E a5 o]
Aol = A wEEvES] B2 o4 = glth 19983@H-E =4k e EnlES F43k
Z7t& 20002 13,003M/T = 7}%} Zoron 2001 =R EHE A9 Age A A=
5o ko g Aty 27.2% A% 9466M/TS 4%t
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<Aare NAETME Axd - TE FYET>
(4] E, wukal)
5 w 1998 1999 2000 2001
¥ 3|3 | F|F A8 F|F A= F|F o
| Al 4,126 1,463 8,700 2,494 | 13,003 2,898 9,466 2,104
Els = 3,139 961 6,922 1,900 | 11,262 2,334 8,266 1,721
m] - 507 135 1,277 346 1,518 464 1,049 312
N o 12 5} 52 17 9 43 125 58
[/ =t 464 360 274 160 59 28 15 8
TEA= 2 2 152 68 65 29 9 5
53 = - - 23 3 - - 0.4
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FElvgtd e HEEEZ fel2d, S22y 24 9 vdehg oA iy Al
Ha glom, o] ZhedH 7HE BE A Aol HE 2
AN = v e zol A AujE a9l
78%5 AT A= FHE D5
o|FiL, ATl T& X]‘”er 2 mlaA Mgk A oAM= ZekaE o)
o] ¥ 31 ¢l (Aldanondo, 1995).
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60t/haclglod, @A ATse] w2 dehsolMs 200t/hadl +=&3E &2a gltk(van
Alebeek and van Lenteren, 1990). =ul9] A f-ol%= Au] WAT A A% F7hsta
A FAC Adnk ol AIAAN 7] f71AQl M o A, dE Eo, st
of g, v doly Eekxge] dA Y, sk Au) e JhA, aabA el AR e,
HjdE e o3k Fx A, M2 AL FFolU ATY §F, MR AFA i,
EY &5 3N M 55 5 & vk 2¥A
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Aottt o5 FUA T 7IFA W
o429 ol mebA Aolrp Wk dAA g7
Ut A EntE Fo dlse 247FFolol, 1
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1. $LEES TARE F2 H3F
7. ekl

7} o] (Homoptera: Aleyrodidae) FHF+ A AAIZF SR 1,20001F 0] B oy
@A 200 Fwte]l FA A dsom AA ZHA R ste ke SA7FFol &
WAt A sk A7 FRE oFAou, 80w FRHF-E AR Aol A g 7pFol
(Bemisia tabasi)7} A7} ¥7] Al &bste] S-gupete] e Aol HuE A vk AFAE
AHESEA] e AAAEHAIY AT EAA Y 7R, S 2EHAY AES
of oA o]5¢ Whrt B FFEor FAH A EAAIEA i QAT HFAE
AbgshE Aol = olE HAES o] lojAUA 2ATFFole] ATl FThet]

A g FA =9k

fo

o o
|

oX,

STl 19560 RN Agow WAN] Wzl ], ol = ;oA
Sole se4Bel LolA Bolgri @tk LTl Td 4L AL o] 249

Sol &3h ABES @Tn wude fthRussell, 1977). 259 o F& A AA
Hom wxaln o e 4ot 7090 Fuks S0 Zuke] Ab§ciofeinof
S QRN FAse Al Bojq AAF A AFoZA FRAPNA F2 )
g Folou, a9 AMuAY Frlz Qste] FRAWE] EvtE adE A I
g %3 Qe Aol

A bFolE WS BVl WATRYG] daRAR Wol gof ofF e e
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5 B7sn shesod EnES Auss Ao A=A A
How T EWMES AAY F Qe 7wkl HE Zolth
bbsee, agden exy
g 707k v golshth, AwA o
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e WASk= ol&¥Ha 3

o4 BEvtEo| A 2A7MFolE WAsHy] fsiA AdA sl wet 78S 247
FolE W (Encarsia formosa)s WAFStE 42 olAlE 2UiA] 9 40 +
HhstEl do] A TH(Onillon, 1990). 2# ARk, 7] %7 AE38til 750 B2 HolAs 1¢
7 =AE ok AR FHAJAME 2AVFFolER I @A Macrolophus
caliginosuse AH&3t7]1% ghoh AR A 52 Ao 2A7FFo|EHNS AFEEtd el o]
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F oA HAS BE 0 AHES n gl AAelth wEd AGeAE Sa7Feld
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kA AFAle] AbE = HRE gk &9~ EuEd A Huto]gelE wWhAlEy] 913 A
o] @] & ol (Phytoseiulus persimilis)®] AF4& A &35 BA HEsla gon, wo] ALE3}

AL L v

fUFI S e

@
N
o
Z
>
2
o
u
rr
N
fr
il

1) 24T E YL ol &7 2UTol ABGHYA

19260l EviE s s =8 2534 Speyers FEleH, 15 247
ololA HL WIS FAE 3, o7 ¢shEoe] v JIAES s, oA
& ZATFFOIFH(E formosa)olt skt o] FEE d wel it v} sl
Hiol HoaL, 1930t Fukell RS 7]9-= vt drigts 8000 el o]=Flth. o]
A7lelE EA7ERolE o] FEnt oiye} b FHIvES Aud 25 gAdE
o7 FEo] Hr|= v ey 22 Bl Frol Sl ARERA 7] Al %t

sste] FAEE Abgel 9
27
o]

N

P, ol AEe FAFFE L4 A3 YA

7] weltk, 1 F eAskRolk A0l takel AR 2A s 19709 el Fo} A

WA ohA] 2asbRelE el tE BAle] wokAAl M, olAlE AA HAFNA &
ol WAS HAstel LAt EEE A3

rlr

= 7% -&@7}%0194 ool

_63_



e

EREE RIS

WA Fol 75

o

[e]
=3

=13
=

A7EFole] M 7] A el A

o] &

7h-el

ol

9] A7]E 0.6mm

=
o

st A

)

o)

ol

o)

e

el
700

W=tk 23TCeA 7148

ZhFolEH e MY 7F Ha

o))

¥

)

ox

7

]

[e)

0~11deo] A pHTIAFSHA] 21

315 1

e
X2

790l 247707k

o))
N
DN

!

o
o))
el
Nn

34 erope

=
=

37]

Al
A

o}
=

0~1571¢

o] 30C

=
=

of wel 543 &0

7

=
o

257}

1

o

B

# 2 vtol A

1
T

ol 4

B 71Fe £avtRelE 22 WA T

—_
o
el

o

PF
o]

el

H
M

I
o

!
Ca)
!

iy
o

el
1o
o

oF

&

]

Aol 7}

2
L

10~20m g Eo]t}.

M

)

A7

i3

ol E W o

BE

_?4

A& eolr )

|

—~
o

o
]

o exg N)FARe Txo o

—~
o

o
ﬁo

T
Al
Nm

B

o]
Gl

o

6:3]:

Bo

l

i

st 714

=
gt
N~

A

2 7]

_64_



2 %3 £a7bFelEWe] Fo}

297 gk ey 9w

o
N

A
o]

el

1
=

olA i 1

&7 S WA 71| w o)

=
=

FE B

Fa9

]

o
W 2ATEFole} 2ATFFoIFE O AT R,

g AEA el La7Tols &

1

o))

ol g A

.

o

0
oH

)

o

W

o))

W

e
=

Al = A

KeX
=

A Ak A7
o] e BAol RaARel A WEE

—_—
fi%e)

el
N

2ol

—_—

B
fuze]

X

=

!

Ho

0
K
]

ZO
o
<
s
o))
Z.o

o A =,

44

w7}

=]
=

Apelell A M 7] 7]

ki3

HA Ao web e EvE

S

2 W

o]

el

A}
o

ZO
<0

o)

E

&

Hot. webA

7ol F 1 9

It

o

gol W Avkn B 4

=
[)

7

171 &zt

X

N

_65_



HEE0E

2420

1
03X
mmﬁn
_%H__._a_
ed

HAI

B

Ho
®

a9 2-19. &2 WEEvEA 2ATFFols)

I

=

o

2]

_66_



2) SATFFOIFR-Y 347

1% 2Abe7] Sskel 44 9em A
FHHE edARIBRd 452

ol A8 FaletA ki, 5
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dol =R Sy we e @aﬁg 224 e
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013} Card 1 Card 2 Card Card 4 Card 5 A
o %8 98§38 $3 %3 3 8 98 $3 s
TR0 R R0 T RO F RO F 80D & (%)

1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 280 169 270 167 220 179 160 81 140 135 1070 142
6 53.0 319 540 333 500 40.7 570 289 31.0 298 2450 326
7 470 283 410 253 360 293 550 279 360 346 2150 286
8 270 163 260 160 70 57 430 218 190 183 1220 16.2
9 110 66 140 86 70 57 210 107 40 38 570 7.6

10 00 00 00 00 10 08 50 25 00 00 6.0 0.8

A 166.0 100.0 162.0 100.0 123.0 100.0 197.0 100.0 104.0 100.0 752.0 100.0

wHEl g 213.0 228.0 209.0 232.0 214.0 1,096.0

T+s& 779 71.1 58.9 84.9 48.6 68.6

3) SAATFHA GG ATl PAA EAA

2AFENE o §alA 2ATolE WAFA & wol AT R olfE
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=T wolRE o .
e FolEY v & T e
195 166 8.1
198 161 81.3
209 123 58.9
232 197 84.9
214 104 486
204 174 8.3
181 136 75.1
178 132 74.2
196 132 67.3
193 144 746
189 147 7738
148 119 80.4
168 127 756
177 122 68.9
- 183 136 74.3
Jteg Bolge
e E(j“ 202 157 777
R 132 63 4777
152 118 776
216 128 59.3
165 111 67.3
161 102 634
201 155 771
203 145 714
179 125 69.8
171 112 655
191 142 74.3
208 155 745
183 124 67.8
120 82 68.3
191 139 7238
A 184.7+24.9 132.6:26.8 71.6+9.3
2% 5,540 3,978
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FrE g Holgle R ]
Aoz w4 e T
203 163 80.3
191 165 86.4
192 144 75.0
212 172 81.1
160 119 74.4
155 105 67.8
159 131 82.4
129 123 954
115 107 93.0
85 72 84.7
127 14 11.0
o 157.1£40.2 119.5+46.1 75.61£22.9
% 1,728 1,315
® 2-9. B4 M 2Ad7bFelEE e $-3h8
s Bolgli ] ]
Aoz w4 T Tt
212 38 179
236 47 19.9
216 32 14.8
180 22 12.2
196 36 18.8
212 30 14.2
203 8 39
202 5 2.5
208 37 17.8
234 7 3.0
o 209.9+£16.7 26.2+14.9 12.5+6.8
=% 2,099 262
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4. ot A g 2o ABH B

1) =938 FH(Dacnusa sibirica)S ©] &3 olvT7d=3 e NEH #HA

Qv EEe wE s U144y St
PR ABFLE 2L wol H4L o] g3 EvtE

9 EWE X =Y An mYe s dEsty 3

2 olrhdr}, 2ol gt X6l oA HW HEelg

HAwe ol gaAN 2o FFS A H; f3Fol

4w Felv dwwe A9 @A At d@sele

BE WREA i el 42 WA gt dERdEae Zeds f3o wsud
2 Y F A S gl ¥ oakul, =@ fEel ol A4S 9 A4 /AL I3
A e ANE BEE 4+ At vl 9l Aow nav dwdon AAYd 2u
FFE WA Bgol e dFtelFue] 4Fe wEF stele] Wus Bl
A J & 23, 109 9]

Q=g £ WAH Y P (Ichneumonoidea)®] 3% #}(Braconidae)ol| &3t U571
A Aol daEdyFEe s dotat(Alysinae)ol &st=dl, o] ofdb= 1A
I 7bEd b 2 ookdte] stuolth. RV A S S fE5S #EE] HaA = 714
H d=9g §5& A ¥ow tdEnh dFusEe dEvy 59 18% 2

de Azsta, &3 dEve FFo 55 i, 4Fol dEvee] MurzFE $3

@k d@selEd g wAon Bgyelrh ddEW 45 MYt A wika
o Eol A fFe Huon wgde] € A ow, Mrls Fudon €ol

&
gtk e o~ ol FAol= 2~3molth
d 4 : 3
< s TRE AT ZIAEC] wobW #7] A (superparasitism)©] A1tk =

1
of FZFol Ao &d& werh AVIAE deEvee] HulvdA $-dtets 7AES 170
]

Aoy, AWM F 71 e BF d=aele] W &AM 43 5 7] el o
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ol well= AL WAgdE B

2) =98 &4 (Diglyphus isaea)& °] &3 oW 7ld ==l AEH #A

e aztcﬂ g PR 2
Aol Ak 85 WEF fFS BEF /NFEYY doid 2Le4 WYt Ak
9719w W, Agels HAolAm 4 AgAe] Hol @y HAs ol >

ol7} &t A& FAHET oFF 2 Sivkglel] &9 wWrt 9l Aol SA ot

D. isaea®] 7|7+ 715 2FQl ARy g wabA o FH 3 ol F 9
TSE7F SREs a27]d Eert 548 Frksty] wiitel] WAlEdHAA fEsttt 1
5Ceol%e] 2=xolA D. isaea= =Bt AT A o] wErh whdoe] 2z
NA D. isaear= HAF&o] =T}

x4 ]"1 dzvE]7t Fdeol ofF 7AEst A AAFE Ao #HS =o] AEAE

Aund 4 5 oo dEdE e §5S D oisaead] 71AFEE ZulE JtEE WE Y, V]
e Al @e o MdES ) oE 3o F7] ol Fule ugEo] mjAs)
7] wEolnt. d=uE] 5ol VAR EH wse WFAR ZutE FA = gerh Ak
o) gk 7] AR ofye}t Z|FA N H A o slA

—
g AldS FHohe AS 2 JFA A
o}
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o aAe o 360ntelel AT KFS FolAw, 1 shed TomhelE 1T A
W o] 1, 20w} = Abeko] )@ /4w Eol T,

3) otvlE|Ftd =5 o] BEH WA WA

7N eS o] &3 AEA WA= ou oA Ay o] sty de FUAAE
(D. isaea, D. sibirica)< °©]&3te WH, EZV|AES /fEste] ol &= W, 71459

YALsh A AR nES 2FsE P Ade 2 5 A

D. isaea, D. sibiricav 3%S Tehgwe] ¥o] ot ot dAe] Huje gl
]

L olARe T oEe B Ao o
N WEAS 9 AFol e u4er] W ofF gtk wAe 0.10/me 7]
Fow @k /MRS WASE AVE 59

= =9, IGRADe = BAAAE AF= Aol dasith
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-10. 3¢~ EntEES 93 IPM Z 2o A HelES WAsty] 93 WA 9

= ;t” 715, 91, WAAHE, 71E
[e =]
(3% w) 1EUTE Y 2 o8vlale] LATbRolEE & HA 4
ea ) zo| 2y | 3 AR VIAEE A2 Ao 247l m]7E 80-90%¢]
R RS P AR

(Encarsia | (g ) 1sguu]e]9 16-d0vke] o] eA7}5olEW S 4-108]
formosa) | wpabaith, 4 AEAG vk oldhe] HES SAHAY &

o golmyo] EddA 1nhe olatz 7

SATHFO

‘ (F<¢ ) 19YrEG 8-16vt2]9] 247} FolHHES 43 WA
(Trialeurodes PR, sta 19 e Y 1-2018]9] M. cliginosuss 2-43] WA}

=
vaporariorum)

)

Macrolophus | (g w) spywerg 12-24vhe1e] LA bl ENS 4-63
caliginosus WARSE L 1H W E D 4vtE] o]l M. caliginosusZS 2-33] WA}

Macrolophus | (1% w) 139w el 4vte]e] M. caliginosusE 2-33] A}
caliginosus itk A EA Y 2470 01wt ol ® f-A] 3t}

193l E g 0.25mhe] 2
gtk 39N EE 3517

MO

| 3e w) gedAs dzsesuse
i Z83 7| o] o]Fo]A w7A] A}
o} v 2] 7} = =} (Dacnusa o

2 (Liriomyza sibirica) He o) =9g5Es lié“oU]Ei"" 0.2-04v7l8] & 2-33] W
trifolii) R i ]
AEH] AZFol 1 vtg] Ro|AY HFoZ Fo] HAHA

(Diglyphus isaea) o "oy 50 ael 7)mgo] 25% olstel <ol WAbGL}

Auelgel | AuelE gl | gutelgolrt grdE #& FAo WvEY 2BrielE B
(Tetranychus | (Phytoseiulus | B3 AA Ao 2= FiuEg 3vk8] 7t HAHF 248 W
urticae) persimilis) las
Bacillus i
thuringiensis Bt A€ ASole 2859 955 #FS st AEAT
o g 2FE Trich T 28 Fo] 2mbE] o)A Aol AMES 3o 53] H armigera
HCHOGTAMINA | o] 7ol rou} of & frdo] BolW BAlg vt

SpD.
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5. 3t YAIY

7h Ay AF A o3 35k B

of %*é o] 73l kA Eo] ALEFH L U ]E}. Buprofezmﬂr pyriproxyfen< =217}
ole] =7] MA VX7t olF == 322% HAe] & zhhq ] &< ujo] wo] AL

5 y Ao% 38 A% HE}E o] Aol of
Hel Qg gl SIATAS] W FuHE ABE @A AE SR o
% A5 oAl AYYS A ATl Y F Jonz FAAES FAAES v

kA Aol A= o]y gt ot rd Eatel o] 2IAl R oS 913 ofAlE st
% o) o]_E‘7] _Aa‘} /\]754 O /\]}\]O]. ]’4-

4. AYE GAE o) 8% ot std =Y A% 2 FAELY

TS ErE(EFS a)E 20029 8€ 29 AAstHA FaAE 1% 2%2 Dinotefuran®]
Aok AcetamipridE 10ad 3kg¥t 6kgs =G E3Fate] FAAEE ¢ Fol, 2095 8
9 27943} 30¢€ %21 99 2ol ZZ} HE P LS A Y iR FEE Cartap hydrochloride
(4kg/10a)5 = 2] 3t o
A 5o A¥(Table 2)& Hlual ®W, 20974 30¢
—fﬁ 1]&47} fﬂxi 3 oA AL B 4 2o DinotefuranY Al S 10ad 6kgS
glsk Zlo] 204 Fo 71.2%, 30d Fol% 608%=EA 7MF F& SHE Hole FHow &
T ATh S V&0 FEAR Eol AFEEal & Acetamipridd Al 2] 7 gl = WA
7

Dinotefurang Al .t} &+ 3] "Wojx= AAo|t} g F 2099 A% 40%

lo
°-|~
N



hatt

ol o] WAEHRE Kol otulglzidEatele] WAl B o EdE wg AL R AR
th ol 7Ee] AREE I e ZE YA RTGE E37F Aol AjEo] EuntEe A olH g7}t
dzae] o] BAA R =Ystrls offrhal Holxh

F o] B2 ASAE 7hedeld Zart Fob wel of85 il A= Nicotinoid €9 %
A AA 3FF AEew e 7 &,  nitroguanidine, nitromethylene,
pyridylmethylamine”} ¢ th. Nitroguanidine®li= clothianidin, dinotefuran®} thiamethoxam
o] 913, nitromethyleneAd &= nitenpyram¥} nithiazine, pyridylmethylamineol =
acetamiprid, imidacloprid, nitenpyram, thiaclopridZ7} th3E 2 21 ¢FA] o]},

Dinotefuran< (EZ)-(RS)-1-methyl-2-nitro-3-(tetrahydro-3-furylmethyl) guanidine®
24 @A Tl gt AV 5o HaGlEd BeolsulE, ke 53
A8z, Bol wE o TFo] Ho glon, JFFsiA= 2ol Lo|F A ol
Ho] AREH AL Qloy, EvtEoE ofF AR&sEo] Ho| A @tk o] °fAlE FFold
AE Ad AR JE55H AAS5S obdy AU flo] ddd =& g Hoprie dF

shele] WAk A Agelthn Azt
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& 2-11 W EAEGS 1) GAA 9AE 10T kgt 6kg® A2l A, A 20
A Fof opme]rtlZutelo] o) WA P&
or A ) %?&é Bz FAAD 204 F A HFE&(%) WA
B AN 2 3 o i
Dinotefuran GR (3kg/10a) 1% 340 320 200 188 236 544
Dinotefuran GR (6kg/10a) 1% 290 161 143 143 149 712
Dinotefuran GR (3kg/10a) 2% 30.7 20.0 16.7 21.2 19.3 62.7
Dinotefuran GR (6kg/10a) 2% 26.0 25.0 189 33.3 25.7 50.4
Acetamiprid GR (3kg/10a) 2% 31.0 345 25.0 25.0 28.2 45.6
Acetamiprid GR (6kg/10a) 2% 26.7 30.8 25.8 435 334 35.5
Cartap hydrochloride(4kg/10a) 49 30.0 26.7 22.6 17.2 22.2 57.1
Control — 39.3 50.0 53.3 52.2 51.8 —
# 2-12. WEEVEES 1) AN JAE 10aT kg 6kg¥ A2 g, A2 30
A Fol ofme]ztel=atElo] o) WA HHAE
ot 4] 18 FEA Hazx FAAY 0¥ F FAAMFE(%) w7}
BdE A 2 3 3t
Dinotefuran GR (3kg/10a) 1% 460 351 364 486 400 2238
Dinotefuran GR (6kg/10a) 1% 410 225 209 175 203 6038
Dinotefuran GR (3kg/10a) 2% 42.7 194 289 21.7 25.3 51.2
Dinotefuran GR (6kg/10a) 2% 37.0 26.5 34.4 43.3 34.7 33.0
Acetamiprid GR (3kg/10a) 2% 42.3 38.6 40.9 48.7 42.7 17.6
Acetamiprid GR (6kg/10a) 2% 38.0 25.6 40.5 61.8 42.6 17.8
Cartap hydrochloride(4dkg/10a) 4% 40.7 31.0 51.3 36.6 39.6 23.6
Control — 50.7 55.0 61.1 55.2 57.1 —
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Acetamiprid=  (E)-N1-[(6-chloro-3-pyridyl)methyl]-N2-cyano-N1-methylacetam
idine 24 Iuol e B2 #EH T HE&xo] ALgsta ot dE 59, AL}
H

e, 13 A, FEh Bl ol EAshe IREN Fu|e] shRo], ko] EEAA of
], #dFe ZAAEE Sl aAZE Ho Qv EntE S A gol= 24 7FF ol

EaAHol o 53] J{FIIZre] FHol £ 3UMA AFEE F qlo] Bol o] &
9] 2 AAZE AEEo]

:ﬂ b
ohomE FEAR W ooje 484, APLEA, FAA Fo
L} o

AL obd FEHA gol & AP AE ol gate] oprFAd Rl

o gAY FEAE o8& otH I E Y FAETHY

o,

A JAREE Agstal 9 71l A vhs F3AlE Agste] WAlEE dobr gt
th dAl =AM = Dinotefurans =9 A2l Fs et on, Gz o] &3t FiiA =
= Abamectin T4 ¢t Acetamiprid F3AS 79 (rAo = 23] Ayt F3A g F 14
o ol ofmgFel=ZvtE]el ogh AL AT 20029 7Y 269 WEEWE AL
£ g23l7] Aol Dinotefuran@ A& FEAAT 1% 2%E 2tz 10a% 3kgd 6kg? ES
=% A &, EntEE A, 3590 AaE Fol 8¢ 309 % 99 6¥el 79 ¢
o2 4ol Abamectin EC 1.8%%} Acetamiprid WP 8%& A& 3 vt <FAIAE 14
%949 279 I3 d5E =AM A= Table 33 2t

A3E B e Aol 85%017de] WAIZHE WEk AL Slo] L a3t A
A&HL dFS & F Ao, otz Z ezt Al sfFel AE arelstw ol
AAE 5, A waje] oMzl =t e] WAl EaAd Aow HriArk 5%
Dinotefuran 2% GR (3kg/10a)9t Abamectin EC 1.8%% 3,0008] & 3]4]&lo] Al-g3sl= 7
o] WA &7} 915%EA MY £ Aoz H7LE L, Dinotefuran 1% GR (6kg/10a)3}
Acetamiprid WP 8% 2,0008] 7} 7178 wH2 84.5%9] WA|7}E HolFa 9l

ek 9o 71Eta Uike] AdtE E uell, muldA = opvelztdEate]e] A o] ofF
a7 GgstEar A g2 Al A, otrgztdZ e AAAJ] FAE HMM= 7]
AL JAE EFel Agjowr] FAE star, F7]o dAEH = oflelrtdZateo] of
A= YAIAE 30-35Y o] T 7Y Ao 23] AFAHGTo A ol g7} =] 9

oS li,‘

e

o Jpr

)

d
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WS gAAE F 3

o

Ao 3

of

7he o},

Abamectine A EZ AlE2 AEFAZA macrocyclic lactone”] o]t} Abamectine &
g o] opmE|Ftl = utE = SEILAIZE Hol A= FAIRE Adgkel Qo] il &7t T}
A, A oA sk oprlErtd = T5o] Hol ARRHIAL = ofAelth EE
A AFol7] wEol okAfFE AT o], Tuk 7HA 5o FHAFolE 39 HAAXA
AbES d o o] EntESY AgolR 3UA7A AREstE ARl 2 A7 fle Aow

B7FE AL ol ofAlel T

% 2-13 WEEvEY JA A 23 A & oivE iz ateld o g 933

;(4}1;& ol 2] % kaﬂiﬂa] 30Y =
- Oilqjﬂam FULE SAY R A WEE AR,
ﬁxﬂ O, 'lT_Q_/\oT’: =X o 3}\_]]:' N /\]_O:])\ Ho Xﬂ7]’

q‘j/}%]: T o T =T 1 2 ﬁgﬁ
Dinotet Lo o Abamectin EC 18% 30008 480 80 65 33 865
mnoteruran
/100 Acetamiprid WP 8% 20008 485 61 83 31 867
g/va Control — 500 533 542 271 @ —
Dinotet log g Abamectin EC 18% 30004 505 61 38 19 877
mnoteruran
(6ke/10 )O Acetamiprid WP 8% 2,000 480 63 63 32 845
&/ Control — R0 367 447 224  —
Dinoteluan 20 G \bamectin EC L&% 30009 500 22 37 19 915
mnoteruran
/10 Acetamiprid WP 8% 20008 485 43 40 20 881
g/va Control — 485 340 365 183 —
Dinotefuran 20q G Abamectin EC 18% 300049 505 41 38 19 861
mnoteruran
(6ke/10 )O Acetamiprid WP 8% 2,0008f 505 41 39 20 861
&/ Control — 90 20 313 157 —
Cartap hvdrochloride  --P2mectin EC 1.8% 300081 500 80 100 50 828
arta rocnioridae
Iz 4ky 1100 Acetamiprid WP 8% 2,0008] 490 102 102 51 805
g/va Control — 490 490 553 277 @ —
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. JAAE Ao mE otH A E ] WA R

AAE A2 vl AAA gAY (FD 1g)E ot ofAE BAZIAE dolrR7] §98
o] 2003¢ 59 7d WEERE mnuE AAsta oFAAEE stk FAAE F 3090 6¥
743 508 T2l 6¥€ 27 27 FEAF LS 2AENY] WAZME AFES A3 Table 4
of 5ol veR Sl

®2-14 BEEME(FES: an) AAA JAE T 1g® AHddF A, Ad 30
A Fol opslgstaEsteldl o) AT AP

oFAl A 2] 30d $
Hatx e
of Al k] fradess 9] 3l 4 & (%) uhA) 7}
NS -
1 2 3 3t
Dinotefuran 1% 56.7 1.7 1.7 2.0 1.8 97.1
Acetamiprid + Etofenprox
15 + 1.5% 53.3 3.3 6.0 0.0 3.1 9.1
(0%)
Acetamiprid + Etofenprox
15 + 1.5% 533 167 240 320 242 61.6
(10%)
Acetamiprid + Etofenprox
15 + 1.5% 50.0 300 600 500 46.7 25.9
(20%)
Imidacloprid 2% 533 300 400 500 40.0 36.5
Thiacloprid 1% 533 250 400 240 297 52.9
Cartap hydrochloride 4% 16.7 0.0 0.0 0.0 0.0 100.0
Control — 450 556 667 667 630 —
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3 2-16. U EMEGS: nn) AAA JAE T 1g¥ A2 4%, A2 509 F
of oz 7tel=stefel ola] AT &

O]:Xﬂ ;‘q;q 5001 6‘

_ _ Wtz o
oF A 8 TS R 9] 8l § &(%) w7 7}
1 2 3 1t
Dinotefuran 1% 793 679 571 655 635 18.7

Acetamiprid + Etofenprox

1.5 + 1.5% 747 571 443 514 509 3438
(0%)

Acetamiprid + Etofenprox

1.5 + 1.5% 747 595 429 500 508 350
(10%)

Acetamiprid + Etofenprox
15 + 1.5% 700 786 714 714 738 55

(20%)
Imidacloprid 2% 747 643 486 571 567 274
Thiacloprid 1% 747 619 457 529 535 3156
Cartap hydrochloride 4% 327 429 405 50.0 445 430
Control — 70.0 786 800 BT 781 —

Aol & 4 gl5o] Dinotefurans 9 1g¥ I7+HgE & H$ SOO‘U}X]%
97.1%°] ofF =& WAEIAE Ho|AWH AZto] AUHA E37F "ol 50¢ Fol=
187%E 7= t}. 33 Acetamiprid®} Etofenprox
o] & 2tz 10%9F 20% FFEol = ARG
R Y s HAE ek gle Aer AZ4dEd. w9
Imidacloprid(Z4Y %)} Thiacloprid(Zr# A)2] A%ole IFF-AE el Ffdde WAz}
300l AaE Hell vl Hojx= AS & 4 v} Cartap hydrochloride®] 7 -$-ol & 30
A Fol FAEATE 100%=A wg- A e L AT, FE AN el o 5
Aol FrHe Aol AdtE e, o 50%°l o2 FHI7F AAbE AER B2 I E
Yep oL Qlo] ggA el Abgo] E7ls 3 Aow dddn. & AES FEE o

3= BolA sk

>i_,
o,

&
po)
o
h
L
u
£
to
[>

A 8o AL€3 Etofenprox: 2-(4-ethoxyphenyl)-2-methylpropyl 3-phenoxybenzyl
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etherol® I x2ol= AT kA=A F3AE v EHA FAAMNA, A, A, T
Aol G2 Alde] Hal 9o, TR dgo] el TE WAlsta ol =rkrr| ek ofd

ojgtg s WAlety] 918kl FHRANA FEE AREo o, EvtEos oA
SEO] HoAA 92 ofAlelth. trt frEAl]l JElE Lolo] WAs= ofvE]Thelwvte] 9

WAl S0l Hol i, AHEVIRE Fobd 3E7A R v AR7E 42 ofARta &

o)
=
)

T 91‘:}. 3t Etofenprox: dichlovos, diazinon, fenitrothion, tebufenozide, penthoate,
pyridaphenthion 53 &9 so] Avj7h =i gloy EvtEd= A3 A7 HA4 &
U= oFAlol T

Imidacloprid= (EZ)-1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin-2-ylideneamine
24 F3A, oA, AA, FAADA, ArA, AQLEA, BAAA 5 o) S e
AAREHZ AAE D A Aol Ed AEAFE ol Busiatel, i E o Fu
W ool 2% AnE, wTH, SAE, £ Fol A4Hn ook ey mulE
o= obH A FAEO] AFEE A k3L gles, £asRols} ohuzlvlelETalol = A H A
3L gl Aol Tt £A7kFole] Aol mFo) FAH Agan gout ot

%9 BHAGEI} BGolBAGRY YA PAHoE AgHE 9

Nl

Thiacloprid= (Z)-3-(6-chloro-3-pyridylmethyl)-1,3-thiazolidin—-2-ylidenecyanamide © &= 4]
Imidacloprid ¢} 22 Al<€9] ¢kAlolt}. ThiaclopridE YA} A5 Ao] ez A|HAE 2 Q)
o, JGlEFet ol A, olok Augte]l 2ATFFolE WASk=H A Ho Ut
EvtEe] Fgos aAlE Zo] fivk &5 AAAMNEd) T2 25 o, HFoldAd
o] §-Fote] §l WY ek B EIE BT HiEo gl

>:lﬂ

o, opl @zt T s ATl FA WAL

ofmlg] 7kl = Tkl &F A VEFole A WA EHNE HAST] fske] 2003 6¥€ 10
A3t 649 179l 7L AR 29 oA AdAsaL, kA F 3d 7Y, 149
F2 649 20¥ ¥ 24, 7¥ 140 otvglgtd =Fute] e} A Rl RAANS FAFES U
Acetamiprid 4% ¢} Buprofezin 15%S &3%3to] 1,000u] 2+ 2,0008 2 224 7FF0]7F +9 50
whE] o] WA sklarL, opdlETtlE vt 7] Ay Al AR o] A A gska o,
Acetamiprid 8%¢} Pyriproxyfen 10%E thZ+2 3sto] a3E ARt 2 A3} Table
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6914 Wi uhsl o] £uvbFolsl opu A E el FelstA wI} 9
o)At gtk obd Aol A%Hn Sk

i

Aoz B

A

o] Algo| A Acetamiprid®t & &34 A}&3 Buprofezine LE5AZZHAZA %
Hel Fa AR 71de s Adcts ARl F8 fFEAECIH, ol 3o
2-tert-butylimino— 3-isopropyl-5-phenyl-1,35-thiadiazinan-4-one©] t}. Buprofezin< %
Aol AFFsAlE Ao SPAAAEY Y] ARt S50l Eo|glal, bifenthrin?
FAl= Qolo] 247MFo], o Edt= Al S 9] amitraz¥ o] E3Al= Aot [ 4
Aok grle]l FuizbFol WAAR sEe] Hol flow, FAILRE Al
etofenprox¢te] &E3tAl= WOl W i} wd e BAE flete] AREH A Tk E=F I}
vl E AlE 9] isoprocarb#te] E9kAl  H Al wo] WA E= BE S WAE fske] At
S5 i, 22 AlF 9 furathiocarb®te] EFAl= wie] ZAEd, 3HEo] o] Ag]o}zhA]
He|, EvtES Qolo] 2A7MFo] WAE fafA AEH I Q= Aot

flo

o o

Oo]:

Pyriproxyfen< 4-phenoxyphenyl (RS)-2-(2-pyridyloxy)propyl ether@ZA %9
2723 FAsHA S wrE oFA|o|t). Pyriproxyfene A2 THEOZ EulE
AR ] £askols Aule] ShulskRolE HAlse SEuol Itk mulEe] A9
94 59 ol A Aol AHgHT

fol

o]

4 o
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F 2-16. WEEvEAA ofme]stlEvte| o} 2ATFFole] FAEAl &I}

&l = 7N A T
A g o A oo e = a4 oFAl A 2] 5 ofAlA % RS
3d 7 14¢
1 2 3 1 2 3 1 2 3 1 2 3
Acetamiprid 4% + = 7o) 4278 56 7 21 18 3 7 6 11 8 14
Buprofezin 15%

1,000 ofvg]7td =y 0 0O 1 O 3 2 0 3 3 2 5 6
Acetamiprid 4% + 22 7}F o] 46 68 34 31 38 29 7 18 17 15 13 21
Buprofezin 15%

20007 otWiglzbd =8 1 1 2 0 2 1 2 2 3 3 5 8
Acetamiprid 8% = 7o) 41 40 56 24 15 19 18 7 11 26 19 23

AR ofMig7td =y 1 0 O 7 1 2 1 6 3 6 5 7
Pyriproxyfen 10% 2 7H0] 64 52 59 48 42 39 27 14 18 33 22 37

2715 obvlglzllZEde] 0 2 1 5 6 4 12 10 13 2 6 7

10
o - 2 7F0] 66 47 58 45 67 72 66 87 98 83 76
T4 4

otmigj7tel=ae] 1 3 4 3 3 4 8 3 8 11 13 15

v, EvtE S oiv g 7t dE v e 2HTMF ol T
S e A W A AR

Jpu
Kl
>,
I
N

o
Kl

A4 bl AE ErbEEY ol thE ARelA AFe WAy sste] 55 1A

94 e HEAE FRESA G Qi Aol Aotk o2 el wHIt HEH
A gre S AETOE A 83t ol AsH BAZ YEHIE Fh 45
3 3 AN BH oGP FRE ohe Ebo

D!
o Age eAsTolst oY@t o] BANE EHE HEAE DI obvle7
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Azl et 2A7bold] oigk WAl gdE HAstaA st on, £ o5 dFE WA
W7k e 27 g AE Abgdto R QA duwtd qEIst JEAE HE
&t7] $late] AAlekd

oprl g7t vt oF A pFolo] FA WAl ZIE HAsY] Yste] 2003 6€ 10¥3 6
4 170 7d Ao ® 29 oAE AdAY Skl ofAlA e § 393 7Y, 14¢ $<1 6¥ 20
A 244, 7€ 1ol otwg sl F ot A Tl WAL AT 1 Z‘j_ﬂr
Table 7oA Ei= wpel o] 2a7bgolet ofulgl7hel Zatele] FeistA a97t A= A
o7 HolAE ¢t olEd g AlFe Y AlgHolor shalon, A& g oFex o

d FEAN AEE AHT Aol

ol

o] Algo] AF&3 Methidathion S-2,3-dihydro-5-methoxy-2-oxo-1,3,4-thiadiazol-
3-ylmethyl O,0-dimethyl phosphorodithioateZA 7] A A& A=A o]t}

Methidathion< Al = &1 Qo]eh 7px|e] QA7pFolo sFo] Ho] glom A}
|2 Q0]9 A5 A HHAAA AT 7 AL, 7HA e Bfols 8 7dAA AR
of gt} 019]"1]5 Ao FuziAd e, 2 #upl, Y Eol, Abake] ol AbEx

Sleoll, Abe] wdzbAd e o] Aol AEd 7 = ofAle T
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3E2-17. AN ES EntE S S8

SN

3 ¥ A =
Aow oA wA A F m oy g TAAAT CHPET MR
34 7 14«
1 2 3 1 2 3 1 2 3 1 2 3
Methidathion 22 7}Fo) 14 16 28 12 27 11 3 9 6 8 4 12
40%
&4 obdglzblEste]l 0 2 5 3 3 1 3 3 2 4 2 6
Deltamethrin 22 7} 0] 2 3 8 23 14 8 38 11 9 23 15 3
1%
Arpzslg  OPMEARdESE 0 0 2 0 0 1 2 0 3 2 1 4
Zeta—cypermeth @27} o] 9 4 6 18 7 6 33 11 15 34 22 11
rin 3%
o obMglzly=Exe 3 0o 1 3 1 0 3 1 1 1 5 3
Etofenprox &2 7} 0 12 18 23 24 25 15 8 22 18 35 44 34
20%
&4 obdglzblEste]l 1 0 2 5 4 2 8 4 6 9 11 13
Abamectin &2 7} 0] 20 5 12 45 17 23 6 10 11 9 8 5
1.8% oMY= He 3 1 4 4 1 0 5 1 1 1 3 2
Buprofezin 15% ¢ 27152 0) 9 28 12 11 35 23 5 20 15 23 34 18
.
Bifenthrin 150 FAlEztd=se 0 1 3 0 7 4 3 8 2 3 4 7
Cartap &2 7} 0] 13 2 16 38 24 26 10 9 12 11 8 13
hydrochloride ojwjgjzlel@ste] 0 0 2 0 0 0 3 0 1 1 0 0
Tebufenozide 22 7bRo] 6 21 32 7 15 22 6 7 10 32 19 23
5% +
Buprofezin 129¢ °F&7kal=stel 2 0 1 2 0 1 6 5 4 4 8 12
&2 7} o) 11 18 9 18 16 23 32 48 43 45 75 69
T3 €
ofMlgiztdZae] 3 5 3 6 9 10 12 14 18 16 22 19
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257 ge FATY oA AZHe Helsl) hE FRPA

EvtEe] #Fbe A 53 opWetd@stel s A
T A
ohooleld WAL olel e olfi ohdelAdEee #

A Q%S hestel A HESIE AW AFFE 1Ak U =g B of
FFol WA 97 A F o PEdel FHOR B
H7] 94 @ wem U §3e Q% Evig o slold wWesE FPAIE A,

=
23 Hd fel

ol

ool whetom ol A, U, & oA WHs)E wEs) wiel opd s
W wol A4 otol HAHsH: 7187 Ak AAow FUS] FAE HLsHE F9ol

= AQANE 22 a7 el W] wAA olele Wk ohuel, obalel AH A%
o] fAka SuletE Wel/E e wsee meA A B¢ WRE B 5 vk

web B Aol A RSe] Agshs oA el Ay Aol wg Pt
o AGPRE 34LATE W WEsE FAs], ko] A7 AAsAoM, AFAl
A4 e FoE ¥R 050, FANFE, 208 AT APS A

Aol Al AbSel ofdlE] Tl ETtE = 27+2C ] AMSAA F& VTR s AL

slom, hAAE Folt AR AL@51TINN Saolrs AT Aol W]
10712 1980 slo gpEow Axaglon, 23 AAs.

Table 8¢ A¥}E HH, W] FAlEo] Wu7]ddl digtol= HFaA7F Bo] PolA=

A& & 4 Qo Tebufenozide 5%¢} Buprofezin 12%¢] A (MEH: &F2])vko]
A

2,0008f A 7F £ 80%9 HEFHE RAgFoeH, ¥ =2 FE<2 1,00082 500qo
M AFHol dAs iS¢ At} ®3E Abamectin 1.8% (A EH: & 2E) 9
Aol x= oF 70%° Hu 7] A& of FRom, o] %Al AA] FEI} EolHld uf

o] d3oll A& T Deltamethrine N3k, FA, F9A4, A4, 59 Tz s
oA T YHlE s FEel H&ol Ha o, e JyzEol=AlEe] (S)-n
*cyaHO*S*phenoxybenzyl(lR,SR)*3*(2,2*dibromoviny1)*2,2*dimethylcyclopropane
carboxylate®]t}. Q.o]o] WA = 2A7LFo] AFo TFo] Ho Qe £ 34 AWt

Al AREE = QAL H o] gl
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F 2-18. otviglZrl = sty W7ol i oFALE

5 A H 2= 5] 2} = 2=
oFA Y (Fr AR, S N B
AT 5004 1,0004H 2,00040
1 2 3 1 2 3 % 1 2 3 3
i . 1 2 0 3 5 5 3 13 4 5 3 12
Methidathion 40%
1 2 2 5 1 2 0 3 3 6 3 12
. 4 2 3 9 4 3 5 12 4 3 3 10
Deltamethrin 1%
4 3 1 3 2 2 3 7 4 5 2 11
ot thrin 3% 5 2 3 10 1 3 2 6 6 3 5 14
- rmethrin
cracyberme 6 3 3 12 2 0 0 2 5 4 5 14
2 1 1 4 3 3 0 6 6 6 3 13
Etofenprox 20%
2 1 0 3 5 6 4 15 5 2 3 10
. 2 2 2 6 4 3 4 11 7 9 6 22
Abamectin 1.8%
2 1 5 3 1 0 1 2 9 4 5 18
Buprofezin 15% + 2 2 0 4 6 2 2 10 4 3 1
Bifenthrin 1.5% 3 2 1 6 3 4 1 8 2 1 1 4
Cartap hydrochloride 2 3 0 5 2 2 1 5 3 2 3 8
50% 1 3 4 3 3 1 2 6 2 2 2 6
Tebufenozide 5% + 3 2 1 6 2 2 1 5 10 8 6 24
Buprofezin 12% 5 3 1 9 2 3 3 8 7 5 9 27

Zeta-cypermethrin® 2]  7}x]¢]  stereoisomerEc¢] &3 Ho] (S)-n-cyano-3-
phenoxybenzyl(1RS,3RS;1RS,3SR)-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane
carboxylates WH=TE A9 FE|Z Alzs o] AL Zuial Qo] 247FFole] WAl A}

% & YES 52| Ho] vk eolo] A% #3204 AT F o] AF/ A

Etofenprox AT <kollA At wiel o] Qoo 2471Fo] WAE A 8 2
AA7HA AFEE F dom, 7HA 2A7FFo] HAlE fsAE 7 39 AA AEE
o= 20]9 ol td =Tl WAE A 73 3IA7A] AFA
7hA 8] ol g 7} ¢l = 9t 2]

O:
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e
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¥o,
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i
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WAE flallA 8 3G A7A AbE o] ThedtH, Aol WA sk opvlel vl Evte] W
AE Y= 3 79 AR AFEfoF 3t} Buprofezin® Bifenthrin® &A= 43
AZA Qoo 2AH7EFo] WAE fsiA 5 29 A7A AHES & 4 . Cartap
hydrochloride =-&#1¢] 7-9-el= Aulgte] opdel7bd Zutee] WAlE flaid AREHH,
Aulebs &0l oty 7] wigol b ARRAIZIZF BadkA] AN vl wjFEune o] 7
o= 8 3UAA AL EE FHo lon do] Fue WAE Y £33 794
A AFEEE ¥ o] 9t} Tebufenozide®t Buprofezin® E3HAlE= F3A2A EnfES 2
A7bFol BAE flallA ol wol AUt

Tebufenozide:=  N-tert-butyl-N " —(4-ethylbenzoyl)-3,5-dimethylbenzohydrazide &

A e dyaEaR dgEdE2A gusai] 8-S AAAA I E ] Kokl sk
28-S gt} Tebufenozidet™ F3HAl, AGsiAl, Aol JH|= W54, F+2 {85
of AFEEI At 53] ynl 3T FF g3E JAAA 2F5E& FA st ZFE

il
< 7FA3m . gE, AAAEA YA 7] Q1 IOBC(International  Organization  for
Biological Control Noxious Animal and Plant)2] #F&o] 2]t olvg]7lAd=ute] HAQl =
2] 5 (Dacnusa, Diglyphus)¥} 273 7FF0] 2] A4 47} o]l (Encarsia formosa)©l
ek A A B RIS AR 235 Table 90l YERU AT
| W2 foA AL AFAE g A FAAHS ARE WA A 4
I, it e]l A= wig- s4ol Al ou, imidaclopridE YAV #F A E A
FHFE 7AA FaL A} 2, buprofezen©] W}t pyroproxifen®] 73

o
Foll= B A Ao A Al teiM = FAdo] Ak AEekA kT
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F=jo] o] Ak(Sell, 1984; Celli et al, 1997), XA &2 FF= 9}

=3
1 =2

152 AgHos 2

A& ol (Huffaker, 1990), 18] &
o] -&-ol(Tetranychus urticae)2}

o]%

7FA 71 A

7z gk
=S|

’

q= &9

] of]

EApurotst @A}

o] o]

ar
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257144
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= 71 A WS

44
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X

A7k g 2w, go] EdAe), Su

e wgw
1973).

3

o]

ES|
o] 2 tH(Hodek,

e

227} F ol F ¥ (Encarsia

SERERS

2e

I~
R

H 5o
formosa)®} & A%7F o Aehar, A

=

4

B

?:51,

ol (Phytoseiulus persimilis)= 7

o
[e}

B 17} Qth(Hassan et al., 1983). A=A o]

b=

ﬁo

Ao

0

vebd 471 Attt Eretmocerus mundus %
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A2 Aol
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=AM R Ao S Holn dti(Maise et al, 1997). Aphidius E7FA = B4,
A. matricariae= A. rhopalosiphitt A. colemani®.t} B dimethoateol] tajA Wi o] 73k
As ¢ 5 dvhH(Baath, 1991). &3 wrEHow AZAE AM&eltt B dAE o= AL
A s HAdS A He AR Ak o2l d 2 P opersimilis€t 7121
A 3FEE(Goodwin  and Welham, 1992)°] a1,  Aphidoletes aphidimyza%}
azinphos—methyl(Warner and Croft, 1982)2 & 4 Ut}

%!

EviEy oo 5 AR £AATN BAd ASE W =g 5 g Wiy
SAFol BAAHE obe ATl DA s FIHA YA AUk g
°Fe AHEEA Be F YS Aolth e} olu@ Hope] g WA 53 9FE F

]
7] wjZell 2A7EFole) e A A= deted Fud ¢ gk wEb vl 24

N
—_

3
Folzk Fulol ols] PAHL Ui FHelA vhE FAl WalFol WAkW $H Fof o
sl PAMYES NF3 melshelof sl Fofolgle] e ticke] glhd AT o
= BAL A BE WelEe YA F donAE Fuel Q] A ofAlE o] g3t
oF & Zolth the Hi WS Q¥ L eubeteld] mmE Fwol el Hriu
HIHT QE FHE F S 550 dE GAES TARL AE T AH
daol 92 Ao AZHE /e EASYG et 84 ASY W Fostelor
AL opAol wWekAt olwa APl HAAE olge AR ThE 4 917 ol
5o B9 Aol ol ofal Fuel Ul JFo] nuw 9Tl st o] Fue] He o
F2 UEhlA 22 7bsAdel dvke Aolth @Al of Rl i mgdTIl Ay 5

WA WA olga

HA el A=Ao]| W GFS dolry] Yste] acetamiprid 8% F3FA$ pyriproxifen
10% A, acetamiprid 4% + buprofezin 15% ++#] 1,0008f <8} 2.0008f e} 5 37FA] kA
of whste] 2A7FFolFR I =apgFEed i ofAl WS HESIH. 7o ofAlE
EvtE fFR A& g Fo ek o] A(50x50x80cm)oll weol FaL ofAl A F 2
dA H= ERY 5UA He @7bA 47 AAHS Fdste] WA ALY hATE AR

o]
AR
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¥ 2-20. Acetamiprid 8% F3IAE EnE FHI Ay F 227[Fo|Ed Jl=2 A
o TS w 2A7FFolFHe AIZHE A AN A S
2Rl EE JtEE Yol Fal AIZH(Y)o] AEa W Fo
ok 2] 7] 3 A AN A
A At
1 2 3 4 5 6 7 8 9 10 11 12
48 0 0 0 12 23 28 36 62 73 93 127 134
72 0 0 0 0 0 3 3 7 8 92 113 124
96 0 0 0 0 0 29 54 65 72 80 84 98
120 0 0 0 0 0 2 6 10 14 20 28 32
¥ 2-21. Pyriproxifen 10% A4S EvlE fFH A & 24A7Fo|FH 725 4o
EAE W 2AVFFolFHY AHE FH AL A S
2Rl EFE JtEE Yol Fal AIZH(Y)o] AEa W Fo
okA 2] 7] = A4 AR A
A Az
1 2 3 4 5 6 7 8 9 10 11 12
48 0 0 0 6 11 14 19 36 45 56 638 &9
72 0 0 0 5 13 3 49 62 67 73 96 112
96 0 0 0 0 12 15 19 21 43 66 83 91
120 0 0 0 0 1 3 5 15 23 48 132 136
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¥ 2-22. Acetamiprid 8% FSAE EvlE fFH A2 & =i Fd 3092l E WA

shgle W EvelEuel Az FA A A

=g 5 30mke] HAF F AIRK(Y) A el w
olx A e & A AR A

g3 A7

iyl

48 0 0 2 5 10 13 156 26 30 - - -
72 1 5} 9 11 16 22 30 - - - - -
96 2 4 17 20 27 27 30 - - - - -
120 0 0 0 0 0 2 4 5 g 11 25 28

¥ 2-23. Pyriproxifen 10% A2 EvlE fFH A7 F F9g$HE 30vd S WA}

SF9e ul FohelFWel AE FA A AASF

Zohel Y 30mbe WAL F AIIKY) Al o

oFA A 2] F A AR TRAS

iyl

48 2 3 4 5 1 21 23 280 29 29 30 -
72 1 1 5) 9 15 15 16 23 25 26 30 -
96 2 2 5 11 13 13 17 26 29 30 - -
120 4 4 10 12 18 22 22 26 29 29 30 -

_96_



¥ 2-24. Acetamiprid 4% + buprofezin 15% A= 1,0008j o2 EwnlE FHo|

arn
F LT EY AEE Aol FRS © LAT|FW A A Ay AAF

AT EY FEE Yol Fa AZKA)e] AFHH T W Fo
A F T AR A S
CEAREG
1 2 3 4 5 6 7 8 9 10 11 12
48 0 0 2 6 8§ 10 13 26 43 66 78 86
72 0 0 1 5 8§ 13 19 33 48 51 74 92
96 0 0 0 3 10 14 19 25 39 57 71 82
120 0 0 0 2 6 11 22 31 43 49 67 79

¥ 2-25. Acetamiprid 4% + buprofezin 15% A= 20008 o2 EwnlE FHo|

AL
5 2ol E =S o TS W ATl EM] AZE FA A AAF

AW

AT EY FEE Yol Fa AHA)e] AFHH T W Fo

kA 7] & A AR A
Bk AR
1 2 3 4 5 6 7 8 9 10 11 12
48 o 0 2 8 14 16 25 31 53 7 89 132
72 o 0 6 9 11 19 26 27 43 62 83 108
96 0 0 4 13 19 23 3 47 64 79 96 139
120 0 0 3 8 26 3 49 61 76 9 113 147
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2-26. Acetamiprid 4% + buprofezin 15% A5 1,0008j o2 EwlE FHol|

5 @oeBU e 300he PASAS W FuhelEue Azrd RE ALY A

F3EE YA F AKY) Bl mE

T4 Abg A5

FA A2 F
CEIE
1 2 3 4 5 6 7 8 9 10 11 12
48 3 5 9 14 21 28 29 30 - - - -
72 1 3 7 11 16 23 25 27 30 - - -
96 3 3 3 4 6 18 22 24 30 - - -
120 2 5 6 8 13 19 25 29 29 30 - -

2-27. Acetamiprid 4% + buprofezin 15% A= 20008 o2 EwnlE FHo|

F 20EUS 300k PASES W B EE AhE FA A AR

kA 7] & A AR A
Bk AR
1 2 3 4 5 6 7 8 9 10 11 12
48 o 2 3 6 12 15 24 27 30 - - -
72 11 4 7 10 19 27 3 - - - -
96 o 2 2 6 9 17 23 27 29 29 30 -
120 0 4 4 7 13 14 25 26 28 30 - -

o)A AnZE QokEte] MW, acetamiprid 8% F3MA|¢} pyriproxifen 10% A,
acetamiprid 4% + buprofezin 15% A 1,0008] 4=} 2.0008] < 5 37}A] kAo thsle] =
A7 FolEH Y Futg]|Edol dig oFA WAS HES Aze oA AHE = Azt
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Aol whebA efzhe] Apol= SIAIRE, A Aol Wig SA2 1] @ol v A ofd A
E 7R

o7 AZAHAT Acetamiprid 8% F3AZ EnIE FHo| g & 2A4A7Fo|E It
Aol Fds w 2AVFFo|FE A T4 A JfAGTE B FAIAE & 484 7Ho]
7dogt $o 2 ATFFolEH s 8

o
g 12041 7ke] A Fol FE LA FolE

B AbEEG ol 1209 0] A AgelA s 129 o] AT AAE B of 7 3

Atk Pyriproxifen 10% rAlE EviE ROl A7 5 =FveFEs 30vke & WASEAS

o wohelEdel ARbE A A RAe] gl 4841 A agE A 12043 7
OF A

g

F@ A BT A AoB HolH @ AL & 5 Qo] o] fA: TaFEe 2 %
HAEE A 8 AL & vk

Acetamiprid 4% + buprofezin 15% #F#E EvE fFH g F 2A7}Fo|&d
=5 Ao F3s u 2AVFFolER Y A 3 A AAlFE =
Hojif 20008 BEF 2A7FFolEH isle] & TS VA= A BAE= ‘3}9
SolstAE 2000 Ao F¢7E AAEAAGIE B ol YEbwth Acetamiprid 4% +
buprofezin 15% F#1&€ EvtE fFH A F =3FEE 307t WA S of =3

EW A FA A AAFE 2AGE FSolE 2000002 AHEE o] 10009

agA™, BAN ¢ £ dFo] FFAS B Fol Avprel 2-399 Azb] AW F
of ARe TS AH) WA= B4 A 2U 5 douh 99 HFAS AP o
= %@7}%0]%@ Sest gvteEuel AF BAE @ A9l ol A9 vhasA
ve A Tl B g WA HEAE
B

| ea7kFolut ol el 7o E e

o
:(n}l'_‘;
of

o
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¥ 2-28. Acetamiprid 8% <3tAl9} pyriproxifen 10% A, acetamiprid 4% +
buprofezin 15% A 1,0008] 43} 20000 S 2471 Fo]EHH Jt=9} wyg|Fdd 2H
A AIZE A i A A A S

SFAIA G F A FpAIZEel whE

e 2 2 2 A A
145 49% 8d% H] a1
2Rl EY Al 5 10 23 ERAIEEOlE
Acetamiprid 8% <= 3}A| Ho] A9
e ] 30 30 30 Ao 27}
eAsbRolEW A= 0 23 25 A
Pyriproxifen 10% - 3 ot
=3 FH 30 30 30 © )5} 2pu} 2}
P Alakslod o
Acetamiprid 4% + onsteolEy slo 0 a1 39 }#o OB;— ]:1,
buprofezin 15% A R 4]
o =
1,000%) < ER R 30 30 30 A7 °HAE
Al&g &
NP
Acetamiprid 4% + PP RN ERT R 0 28 35 A7k 2o
buprofezin 15% A g
2,000H] o =3 FH 25 30 30 Aburst e o)

Aol A Ay A7I7F AFE A7IRG o AEAe] s S JHA A "k
Aol AstAlel wiste] Aol owlsrl= a4
SARGE A 2Fed defx

L

iy
2,

©
N
a

12
ol
Rl
O
N
0
X,
A
2
0,
o
o
=2
rr
ol
o,
&
=
»
Hl
°
[
Ry
of
B=)
H
=
[>
e
=
=
o)
2

ﬂﬂﬂ Gsba ZA Ak §7190A Aol ool S| Fshn
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IPME EvtEo] Aite] oy wAlo] upelr] Ee XA "ol 1) EAA] g Ao =

EAs Adstal AFe] R E FALela, EYS A%ee A Tol st i) fFEEA
NME EFS AEeta, £ A& Yol FAAES 3std o7 AAEA ). i)
AREGoz oW EnEe ANADES u#sti, #59 AN BAZ wEsta, A A7)
o} et whAlel JEA WAE ;s ok A

U, HSEVE JSHAE 9T IPMS A% 24 89

39~ dF HAle 2 e S J Al BN, BEY 24, oE §Ee A,

=
el A, AAE, 834, A}w BA olRsh e aolE] ueh BHd 4EAgo)
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AE ol g 1 -

pud

15 A sheba nEE wopabg e 2AE 2ARSHACh

]
ol

2AEN ASARE 247l HAE AR v Z =AM (pyriproxyfen, A17]5)Al,
A =wl(chinomethionat, Eel2%) F3bAl, ZE - FZ2H XN (cartap hydrochloride +
buprofezin, ©+&) F3kA|, ofete} YAF3tA| (thiamethoxam), H=dte] WA|§ HFA=
23] e A= (spinosad, M #) 9442844, obebel 4442844 (thiamethoxam) o] A}-4-5]
A A AdARs deFeld  WUAlE AwAl g ZE(triflumizole) F3HAl,  Z 2
(propineb) 5314, A 23 - #] X Z(thiophanate-methyl+ triflumizole, = E})) 34|, A%
(thiophanate-methy)  3tA], A FFoly WAL AdA] A EHFE - 7hdich
(diethofencarb + carbendazim, 7111¥h) F3}A], oS EHEZ A WA E
(iminoctadine, T E)3}4]|, ] Z 2 (dichlofluanid, F3}3) 4314, dvl&5AH A& A
A g2 E 22 . ¢ X (dimethomorph + dithianon, £EU)53kA4, IEFALE - Mo &AL

Y (famoxadone + cymoxanil, ©]7}%&) AA43tA] S o]t}

3A ) F2715314 (difenoconazole, E717H), SALziv}E43}4] (hexaconazole, A4 %J*O]Bé 4
FHo), 392584 (validamycin), W E2NAG34] (pyrimethanil, ALa2od), 3
gl 43}4] (fenarimol), kA 43+4] (chlorpyrifos + diflubenzuron, &= 3}]), ’d%*’?i}lﬂ

(buprofezin + bifenthrin, =4 7}F0°]), ZY%E F3}A|(imidacloprid, &4 7}59]), X225

(acetamiprid) s 22 v 55T FQ004WE TIAEAIA V)% v AFEFEHIT AR
=
3 ARG AE ofAITE obd ThE ofAES FRIEC] doHor FrtE F& 2395

3 3 ) w37k 2 "ol wuk o
Het ofAl wiel BAMS B AUL drh webd HFH§Ae T Fe] ErbEds A
=
[

v
ote] AFRAEEG Al e BN A7 dgd U YEe AR
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)
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HeEntE ffdl AFAS L Ele] X

iz &5 AgAEe]l ARd 4AsA 2% Bifenthrin, Pyridaben), 2tz 2F

AR worel ARy AR AW NxdnE B

&

ol



(Hexaconazole, Difenoconazole)®] FF&EAS AAIeA T, T3 AujAld 2 37 ¥ 3]
= O~

2 PagEs 2487 slskel vds

7h. okA) &

FAA  BAE ALE

Aokl 15Ul 1000 ol e ® okolo] 58 Frw FE AX
AEY  ARAEH YA dHRR))

Al v =g AVIE 2kg oS AFASIe] &AE A A thE Grinding $FF 50g A
29HE-S #3}o] Acetone B+ n-hexane 100ml % Celite 545 12~ 7}38lal Homogenizer
10000rpm e 2 5% F338lo] Kiriyama funnelS AFE3Fe] No. 2 oA &2 7+ o 3351
t}.

. HEFA FA
standard 100.00mg< Methanol =+ Acetone 100mlo] =¢] 1000ppm<e] stock solution
ghEo] o] 3% Methanol® 3|413ke] 0.05, 0.1, 0.2, 05, 1.0, 1.5, 2.0, 25 ppme& ZA| &
HPLCE A48 A$oli 10, GCE A4 A$ole 1us FA8k0] peak WA =

EFolE VIELoR o] HFdS FAA s

o

d

R

o] FEAL 1000mlE Ao Fo &7 thS dichloromethane 50ml, 3} 94 30ml,

e
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SHT 400mlE 7hste] 10%3F AEstA xwest & A A&k dichloromethanes S 3 8t
,  THAl  dichloromethane 50mlE  7tsted 1023 AZHsA & Z

o
k3
dichloromethane &< &3 3le] ko] Hi} 3telo] 40TCsllA w5 A=A

N

A

o
(

=3

L] e |

Dry oven(130C)olA 354 &4 3kA171 Florisil(60~100mesh) 5g& column (ID 10 x
H400mm)oll ¥ 7 9ol FFIAAYERF Ilem=2 3 F 99 A1Egs E3&
(n-Hexane : dichloromethane (v/v) = 80:20)0 50ml % 3-8 wl(n-Hexane
dichloromethane : acetonitrile (v/v)=49.65 : 50 : 0.35) 50ml= &7 Ryl v 38w
(n-Hexane : dichloromethane : acetonitrile (v/v)=49.65 : 50 : 0.35) 50mlZ &Z3d ¥ 40
Talell A 7S s 53kel Methanol ®+= acetone 50ml= &3 ths HPLC & GC=

2 sHe o,

of. Aot g A7
Acetone, Dichloromethane : () SAMCHUN Chemical
n-Hexane(PR%=), Acetone(PR%), Acetonitrile(PR+%) : J.T.Baker
Sodium Chloride(GR+%) : Junsei Chenical Co. Ltd.
Sodium Sulfate Anhydrous(GR+) : Junsei Chenical Co. Ltd.
Filter paper : Whatman No. 2
Celite 545 : Junsei Chenical Co. Ltd.
Florisil (60-100mesh) : Sigma. Co. Ltd.
Homogenizer : Nihonseiki Kaisha Ltd.
Rotary evaporator : Biichi RE-114, Biichi RE-111
Food mixer(FM-808) : 3 0 7](F)
Balance: HM-200(AND), HF-200GD(AND)
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2. 717184

orel olaota Aol mel 4Es S5 BAIE Abgetar,

GC-Mass¥ Varian saturn 20005 AF&-3F% 2™, inject temp. @ 100C(2min) — 7°C/min
— 250C — 15C/min — 300C(3.5min), Gas flow : 1.0ml/min, column : J&W DB-5MS
30m x 0.25mm x 0.25um, Detector : trap 220C, manifold 85C, transfoline 230C¢] =4

o2 A3

GC+ Agilent Technologies 6890N series= AF83}% 21, columna Agilent 19091]-413
(HP-5 5% phenyl methyl siloxane) 30.0m(length)x320.0um(diameter)x  0.25um(film

thickness) =+ HP-1, 25m x 0.32mm capillary column, detector=NPDZ A}-& 3} t}.

HPLC+ Agilent 1100seriesE columne GL Sciences Inc. Unisil C18 4.6x250mm,

Particle size 5um, detectore UV 254nmo. 2 2351t}
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A3A A% 2 1F

1.

£ 3-1. EvtE F2 WA F A LAA(ES, #FTdH3, FFAHEAIA, 20043)

o 3% 444 2 7} QLY FFARHEINE

= 12(207)

L 5 S T ) o Aol
-Qﬂﬂ Qﬁ iﬁﬂ@%%) g%
CYEZEFIA(EYTH) 100
: U*:’ﬂﬁ%?ﬁ}ﬂ](ﬂﬂ%) S
3] 9 - o] 2 MEbd o) g4 5 (B2 B) 2
O} A] 2 B 23l o A4 314 (5B o) o0
-olm HEH Eg A A g o] E o) g 5A]

(P, FRE) 0
oL 1°4T§}Zﬂ thd) 0
Q| o=z . xzgsaA(lnk %0
oy | - A eRgRATEA 0, AnAR, FHED,
oful A o] E, AUA o © FHo]E-, F41Y
: X]_JO_T_ * az%?i}zﬂ(%a’%}) 20
L R [C2) 0
- A g kAl (S vkd) 10
RIS 8 (o] 0
L EY A5 A (L) y
- TR oA (e E) e
L EEATNEF A (L2 ) e
- EFAAUE P eA (e AL ) o
SRR EE - O A 3 A| (L EH) 40
-OHAREX - R F3A| (XS 40
SO ARET . 29y 5 40
A E Al (2 | 40
- Ao} 2 Bhu] = o 4534 (0] 2] 7L E ) 10

o] H]— = : M]‘O]%/‘]'LE’]. : j’] A}EO]}\]‘< ]:i/\ﬂ) 8

o | oERERAL - Ao BT kAl (2 ) 20

U0 L oFdola . TRREIHG | ERFR G| 40
F3A(F54])

C A - FHFHA TR EE) 40
colxgdkElyly - 2| H el (A2 Y]) 40
- Zapo}ol = - o] BAL 8L A (L)) 20
- FHEAME - spo] BA A4 3 (0] 7) 20
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b

Wal 5 S S (O ) ER
- O} A A E ZH] AAF LA oE]H} 10
AFER | - FHAFSA(BE T, Aol 40
- B s, SRt vay, lHl%fﬂ 259 33
- HERTRE - Thiloh ShA| (A 11 ) 20
-ﬂi%ﬂ%%%W%ﬂ%) 200g/10a
- U 225 5A (5 5HE) 40
-w4q4 5344 (B9 2) 10
- ofsER Eg|ehildeol B (AT E) 10
cHEIUE - YAEFA 20
B AYE - BRS04 (94) 20
Ed ol =5 el (37 9) 40
5H Hﬁ] . ,ﬂ] —csﬂ}\}u]l: §]—Xﬂ th: 20
Fgol | - XY LA EA (Erh) 4
- X8 AT - Zhu ok kA (A ) 2
- 22 YEAA (I EAL, 20]E ) 120
Z2ARAYEA, 20/ e2s, o] Aol ) 300
L ZRAEIA (I RA, Avd, opflE 2z o, 20
o] ) AAo| E, o] B
- ETAIUE - FelrEd A (3R ) 20
- g eujEd - Az gz as Al () 20
- FFU S 2 A8k (3ol o)) 10
Neet | -2 AACA =) 30kg/10a
ZrE | - R AA AN =) 30kg/10a
P ZRAR - FEA QI H 5 SEA| (A ) 20
» S ARE YA S Al (R, &7 10
-14ﬂ5“%%$ﬂﬂ°Hﬁ+ 10
CEI o] = - B 2 5 1 ek A (72 ) 20
= 4 -%Eiﬂ%%@ﬂﬂﬂﬁ> 200g/10a
b F ol | - AZRFA(GIE, hIRE, tho B, 40
ARAZE EZE)
e @ A8 G Al (D e ) 20
- 92 EEA A A (21 7]5F) 10
- opAlew o) = g A ( 29 ) 10
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@4

- = 11‘:]_
SRR R S TO ) Sl
- 23] AL E Q) 8hA (v, & 7)) 10
- of oh ) 1) 2 o] o] B A (of 0] ) 10
obv gl 7
ol - Aok E sl 10
* - I (s, AT ATHA, AR ZEAY 20/
- FFE A YA (92, &R 7)) 20
wooa | TRz g A (BEAFR] =) 30kg/10a
& x| EIANEAA (R E) 6kg/10a
T Ao EQA(FE) 6kg/10a
LAY
ie ]ﬂ FEAE YA (ErHERD) 20
. EU]'E ) Xﬂ E_I_Cul_CE’ A]—Bl— 24U1I:u]_L:_E 200~400
AR | - ANARFEA AN A, B, 16g/5 ¢
22 ot 7], AR A W)
A3 | - FEAEGIA(EVLED) 2
g | NAENAGGANE, FFAAE, e 8, 12
o 1ﬂ“°%¥&ﬂ%
- w25 shA (A 20
CE S I ﬂmﬂmﬂ&:@aa,MMﬂ%4ﬂz 50
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£ 3-2. ENtEY FHAFAENNZE (BT,

>
i
lo
2L
e
(2.
2
o
2]

_ l EE =
dnky (k=) ARk () 57
(ppm)

oo } . FEIEAUE

S FEAY o E Glufosinate(ammonium) o} 17 35 o 4] 0.2
22 EZAM o E Glyphosate = A A A 0.2
U3 2 glnjo] & napropamide I}n] = 2= 5} A 0.1
thu] = 2fo] = Daminozide B U1 4= 5} A| 4=
t}o]o}x] = Diazinon TR A A 0.3
el 229 Deltamethrin d e} F-A 0.2
DDT DDT(DDD,DDE £ $}) 59 2(694) 0.2
T Ed o] E Dimethoate o v &5 A 1.0
] 2] @7} ulHlo] E  dithiocarbamate "l 5 = 3.0
3 E Dicofol U] &5 31 A 1.0
OazZR A~ Dichlorvos(DDVP) t] ¢] B o] 3] H- A 0.3
gagxZ 2ol Dichlorfluanid a2 2431 2.0
=== dicloran RIS 05
] Foju = diphenamid F 551 A 0.1
nlo] F 2 R Etd myclobutanil v ek 31 A 1.0

< ) vk ul y

Efx] 2 Malathion igj} deielol = 2 0.5
e Maleic Hydrazide g o] o A 25.0
afol= el Aol= Y s '
W E 2 mevinphos IR 0.2
W A Methomyl ] A 5= 3} A 0.2
li3a= s Metalaxyl o €} 2 4= 8} A 05
H e = A Methamidophos w| B} 3 o 4] 2.0
HEAZFEE methoxychlor IR 14.0
H E 2] 53] Metribuzin | 2] W 51 A 05
o E] o} 2] = Methidathion ] 2] - A 0.1
ErId8EX A monocrotophos R L A 1.0
IRBR= benalaxyl F5HA 05
W) = benomyl W] 1= = 3} A 5.0
Wl e} = Bentazone Wl E} <= o A 0.2
Bazgz buprofezin e o R L R e | 1.0
BHC BHC =5 H A (79¢) 0.2
NEeEY vinclozoline Hl £ =3} A 3.0
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Al

4

AEAE
Aol Zukxl
Apo] o | 22
ol & F 22
Aol e 22
Apo] AR
ofA #H o] E
ol E WE
ded, fgog=d
of| 4| &

of x] @ A7} H
of| X] &

o EX R T A
o EF YA
ol =
A=

QW EJolE
SAMY A

S AR

=2 dd s

2.4-D

ol v] 2}
SEEEEE S
SELAE K
EPN

2] QW 2] @ Y| o] E

2 Q=

A o vhdlo] = g
Fute

7125

2 e

A
SR E
ZR2ElEd
FZ2FNES
=23 g

sethoxydim
cyromazine
Cypermethrin
Cyfluthrin
Cyhalothrin
cyhexatin
Acephate
Azinphos—-methyl
Aldrin,dieldrin
ethephon
Ethiofencarb
Ethion
Ethoprophos
Etrimfos
endosulfan
endrin
Omethoate
oxadixyl
Oxamyl
ortho-phenyl

phenol(OPP)

2.4-D(2.4-dichloropheno

xy—acetic acid)
Imazalil
imidacloprid
iprodione

EPN

Chinomethionat(Oxythio

huinox)
thiometon

thiophanate methyl

Cabaryl(NAC)
carbofuran
Captan
quintozene
Chlorbenzilate
Chlorothalonil
Chlorfenvinphos
Chlorpropham

Al 5 A Al

A} o] 2l 5= 31 A
3] | 2= Al
Apo] 2~ el f-A)
g8~y HA

A} o] S ALEl 5= 8 A
O} Al E =8} A
o} =3} A

F = A

of] A 3£ ol )
mEE

A

o B 9] A
e B

2] & 8 2 f-Al
FEHA A (71d)

S T E ol A

S A S T3 5 5

v 5%
"5 %

SREEE

v 5 =

SEIEEEES RS-t

o] 2 % 53} 4]
o] 5 ¢ 7]

A| b il = 3} A

Z) @ v A

2] @ =3} A
U 31A|

T+ H. A

e kA
59 %]

F 57 A (90%)
E} = d 5 31A|

F 55 A (94)
F22Z 2394

10.0
0.5
0.5
0.5
0.5
2.0
5.0
0.3
0.01
3.0
5.0
2.0
0.02
0.2
0.5
0.01
0.01
0.1
2.0

10.0

0.1

0.5
1.0
5.0
0.1

0.5

0.5
5.0
0.5
0.1
5.0
0.1
0.2
1.0
0.1
0.1
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Al &

EEEEIEES Chlorpyrifos JEE?EW 0.5
HRaUE tebuconazole HEIYUZ/A 0.2
HEZo & Tetradifon H o] &5 A 1.0
S EFo= tolyfluanid EHFFol =434 2.0
EgxzFu & triflumizole 2 /-4 2.0
ElewlytH thiobencarb Hl 2] Q9 A 0.2
EgzZv g tralomethrin EZdg v A A 05
E g ol triadimefon E] ] 3£ 4= 3} A 05
EgFaE trichlorfon(DEP) ] 3] o A]| 0.2
Egxd triforine AR E F-A 05
EYEF# trifluralin A 0.05
2} 2] & Parathion Tpe} 2] 21 Al 0.3
g} x| v Z Parathion methyl SE23H2(699) 0.2
3w 22 Permethrin(permetrin) "% 1.0
Hvpm E A fenamiphos # 2] =3t A 0.2
HUEZ A& Fenitrothion(MEP) o] 3 -7 0.2
#A ] v eld pendimethalin o] {-A 0.2
At ol = Fenvalerate X2 A A 1.0
AD e 2 Apo] s Fenbutatin A5 eho A L0

oxide(vendex)
3 A S E] & Fensulfothion "l 5 = 0.1
=] & Fenthion(MPP) 3 x| 2 A 0.1
AlzEaAYy fenpropathrin A2 g FAA 1.0
¥ yolE phorate X ol EYA 0.1
Z A= phosphamidone EXEL A 0.1
=4 phoxim EA) A 0.2
Z 3 Folpet Z I 7 5}HA| 2.0
Fadgy o e Fluvalinate S Ful A 05
F2ZAEZUYolE  Flucythrinate A A 0.2
ZEZ AN = procymidone X 2 931 A 5.0
Z2uR7IE propamocarb 3} ;2 ol A 1.0
TR FEA profenofos 2 A FA 2.0
v g9 pyrethrins IR 1.0
¥ g n] 7} B pirimicarb ¥ 8] 2 3HA 1.0
gn T wEg Pirimiphos methyl 3 2] 3 5= 5} A| 1.0
AEl a2 heptachlor "5 E 0.02
Al 102
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£.3-3 EVtEY FEIFIHEIE (L&, AL AFLBEAAA)

& 871+ 5871+
ARt (P F) Adug (I &)
(ppm) (ppm)
2,45-T N.D diethofencarb 5.0
acephate 5.0 difenoconazole 0.5
acetamiprid 5.0 diflubenzuron 1.0
acrinathrin 0.5 dimethoate 1.0
aldrin 0.02 dimethomorph 2.0
amitrole N.D emamectin benzoate 0.1
arsenic trioxide(H] 2~) 1.0 endrin N.D
bentazone 0.2 EPN 0.1
BHC 0.2 EPTC 0.1
bifenthrin 0.5 ethiofencarb 5.0
butamifos 0.05 ethofenprox 2.0
cadusafos 0.01 ethoprophos 0.02
captafol N.D etrimfos 0.2
captan 5.0 fenarimol 0.5
chinomethionat 0.5 fenbutatin oxide 1.0
chlorfenvinphos 0.1 fenitrothion 0.2
chlorfluazuron 2.0 fenobucarb 1.0
chlorobenzilate 0.2 fenpyroximate 0.5
chlorpropham 0.05 fensulfothion 0.1
chlorpyrifos 0.5 fenvalerate 1.0
cycloxydim 0.05 flucythrinate 0.2
cyfluthrin 2.0 fludioxonil 2.0
cyhalothrin 0.5 flufenoxuron 0.5
cyhexatin N.D flutolanil 2.0
cymoxanil 2.0 fluvalinate 05
cypermethrin 2.0 folpet 3.0
cyproconazole 0.05 fosetyl 100
cyromazine 05 fosthiazate 0.2
daminozide N.D glufosinate 0.2
DCIP 1.0 glyphosate 0.2
DDT 0.2 hexaconazole 0.1
deltamethrin 0.2 imazalil 05
diazinon 0.1 iminoctadine 0.3
dichlofluanid 15 iprodione 5.0
dichlorvos 0.1 lenacil 0.3
dieldrin(aldrin) 0.02 malathion 05
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A&
SEICED e SEAICED Te
(ppm) = (ppm)
maleic hydrazide 25 pirimifos—methyl 2.0
mepanipyrim 5.0 propamocarb 1.0
mepronil 1.0 pyraclofos 0.1
methabenzthiazuron 0.05 pyrethrins 1.0
methamidophos 2.0 pyridaben 1.0
methiocarb 0.05 pyriproxyfen 1.0
metribuzin 0.5 quizalofop—ethyl 0.05
myclobutanil 1.0 sethoxydim 10
nitenpyram 5.0 tebuconazole 1.0
oxamyl 2.0 tebufenpyrad 0.5
parathion 0.3 teflubenzufon 0.5
parathion—-methyl 0.2 thiobencarb 0.2
pb(d) 1.0 thiometon 0.1
penconazole 0.2 tolclofos—methyl 2.0
pencycuron 1.0 tralomethrin 0.5
pendimethalin 0.2 trichlamide 0.2
permethrin 1.0 trichlorfon 0.2
phoxim 0.2 triflumizole 2.0
pirimicarb 1.0 trifluralin 0.1
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E 3-4. ZFEH ST 5% 54

Pyridaben
T2
odk9:  Pyridaben
I
N Ll I B F= e A
(H3C)3COCHZS N o
cl M. F. C19H25CIN20S
M. W. 364.9
IUPAC Name
2-tert-butyl-5-(4-tert-butylbenzylthio)-4-chloropyridazin-3(2H)-one
Form Cryastalos Solubility
M. p. 111-1127TC
V. p. 0.25mPa  (207) 0.012mg/IL(water)
K. logP=6.73 (20C) 460g/L(acetone), 57(ethanol), 10(hexane),

110(benzene), 390(xylene),

Density 12 (207) 320(cyclohexane), 63(n—-octanol)

Stability 3month at 50T

LDsy 1350mg/kg(male rats, oral)

>2000(rats and rabbit skin)
LCsy >0.66mg/L(rats inhal.)
DT50 <21d (SOﬂ)

NOEL 0.81mg/kg daily (mice,78w)
ADI
Class WHO((II), EPA(T)

MRL(ppm)

alE 0.70
x4 2.00
Ll 0.50
2y 2.00
A2 1.00
Suf 0.05
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Bifenthrin

T2
F.C 0 CHs adkH:  Bifenthrin
N CH Zz=1m
/C=HC | 3 (0] ST 3
) O AT ERsE WA, Bevbs, ek
H H
CHsy
SN o
cl 3 M. F. Co3HaCIF502
Jo=tc —o M. W.  422.88
FsC CH O - W. :
ITUPAC Name

2-methylbiphenyl-3-ylmethyl (Z)-(1RS,3RS)-3-(2-chloro-3,3,3-trifluoroprop—1-enyl)—

2,2-dimethylcyclopropanecarboxylate

Form liquid ..
R Solubility
\1\;[‘ D gizzgﬁjg (95C) 0.1mg/L(water)
K;) D 10' P>6 Soluble in acetone, chlorofrom,
v & . dichloromethane, diethyl ether,
Density 1.210 (25T) 4 toluene
Stability 2 years at 25, 50 an n
. LDsy 54.5mg/kg(rats, oral)
NOEL 1.5mg/kg daily (dog, lyear) 0 >2000%ra1§bits <kin)
ADI 0.02mg/kg LC ’
Class ~ WHO(II), EPA(I) foo 65-125d. (soil)
$ 1.00
MRL(ppm) 2 j 0.50
A} 0.05 o 0.30
AEHF 005 o :
. el 0.50
2 0.50 4= 050
= 1.00 I '
A}t 0.50
=R 0.05 -l 0.50
=79 200 I;i 050
=] 1.00 Z U
=T 0.05
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Difenoconazole

?_}_/\1
adk¥:  Difenoconazole
T4
“ O AEY: FEA w7t gieags

(@)
Cl
(0]
/‘ (|3H2 M. F. C19H17CI2N303

(N\ M. W. 4063
\

HaC

N

\J

IUPAC Name
cis,trans—-3-chloro—4-[4-methyl-2-(1H-1,2,4-trizol-1-ylmethyl)-1,3-dioxolan-2-yl]
phenyl 4-chlorophenyl ether

Form Crystals

M. p. 786T Solubility

V. p. 33 x 10°mPa  (25T) 15mg/L(water)

Kow logP>4.20 (25C) 33g/L(ethanol), 610(acetone),

Density 1.40 (207C) 490(toluene), 3.4(n-hexane), 95(n-octanol)

Stability Stable up to 150C

LDsy 1453mg/kg(rats, oral)

>2010(rabbits, skin)
LCsy >3300mg/m3(rats inhal.)
DT50 145d (Soﬂ)

NOEL 3.4mg/kg daily (dog, lyear)
ADI 0.0lmg/kg
Class WHO((I)

MRL(ppm) &Fol 0.50
Xdy 0.50 AR 1.00
Hy 0.05 uk 0.50
s 0.10 Q0] 1.00
= 0.50 &5 0.10
2! 0.10 A 0.10
aldy 1.00 i 0.05
1 1.00 Ire= 1.00
Hy 0.10 o) 0.10
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Hexaconazole

?_}_/\1
OH odky:  Hexaconazole
| F5v
Cl C|3—(CH2)30H3 AEr: @, B, FAE, oy
CH,
cl |
( N\N M. F. CuH17C1oN30
M. W. 314.2
\_/
TUPAC Name

(RS)-2-(2,4-dichlorophenyl)-1-(1H-1,2,4-trizol-1-yD)hexan—-2-o0l

Form
M. p.
V. p.
Kow
Density

Crystals
110-112C
0.018mPa  (20C)
logP=3.9 (207C)
1.29 (257C)

Stability 6month at 50C

Solubility

0.017g/L(water)
336g/L(dichloromethane), 246(methanol)
164(acetone), 120(ethyl acetate)
59(toluene), 0.8(hexane)

LDsy 2189mg/kg(male rats, oral)

NOEL 2.50mg/kg daily (rats,lyear) ~2000(rats, skin)
ADI 0.005me/kg LCs >59mg/L(rats inhal.)
Class ~ WHOC(IN), EPA(IV) 0 soomg/LAtats mhd
DTs

MRL(ppm) ol 050

Fdy 0.20 AR} 0.10

1=h= 0.05 uk 0.20

e 0.05 %y 0.30

= 0.05 Q.0] 0.05

uz 0.10 B 0.10

EIRSRSS 0.10 b 0.10

Hj 0.50 I 0.10
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2. 57kl AHgeT ot ASAAE SEHo] QA ¥ AL Skl IFENY
=

WEEnEY dig RAS FHEY F w9k tdAd HbE % v xAsE
Stz dAl EvtE Av) st A= WEE] AR AMgstal oy AE&GAR 55
Hol QA @2 Feks  AdEddu. AEE FeF2 Fenarimol, Difenoconazole,

Hexaconazole, Carbendazim % 4%¢] At A<} Bifenthrin, Pyridabens 2% 9] AF& A o]
Atk o]F  AtA] 2% (Difenoconazole, Hexaconazole)¥ 24 2% (Bifenthrin,
Pyridaben)S thio & dle] BHFEAS 2AA At 4 AEZ hAAE7=S AAs)
7] flskel bz 33] Awlef 43] Aefste]l £ 14, 39, 54, 74 dol AZES AMFAS £
ekttt

7}. Pyridaben

dEHore Ak (F=4bE)

P R R

all

, w1 (F=abe)sel Ak B AgelME ik e

Bpecl 1
B i e (O | i e A iR B TR0 Caes © e 100 e B 343079 FRS
Tar
i
i
(5L
e
11
(R]"]
5 Jdrki
- ar 7 =1 3T | == 1 = £ 'ET] amd
[ Fi s ] famn "?F.}E':"“':;ll.ﬁ"'.'lbl'| asT
b
L
250
ar
L1 ] ool L] ira | M E
LT
1530 158 1581 L. ri LA ELE

Ecans

19 3-1. Pyridaben®] Chromatogram ¥ Mass spectrum
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3
o

A x g F & (%) AE37 HahES
(ppm) 13] 23] 33] 5 it (ppm) (ng)
0.5 113.7 1129 107.9 1115
0.05 0.5
0.25 95.5 102.7 97.2 98.5
2) TR A A
A | FH T kA AxS Pyridaben®] ZHF = (mg/kg) 0w
al
3l 33 A A g1 A €2 A €3 Bt
0 el <0.05 <0.05 <0.05 <0.05
t 0.14 0.11 0.13 0.13
5 0.11 0.14 0.15 0.13 .
3 3 0.23 0.21 0.18 0.21 ADI" : 0.005
1 0.44 0.47 0.43 0.45
7 0.18 0.15 0.14 0.16 MRL"™ : 1.0
4 5 0.18 0.18 0.16 0.17
3 0.22 0.21 0.20 0.21
1 0.47 0.43 0.47 0.46

F(mg/kg/day) 2 FEl H AoNF2EF

A4 518
THYAFH G Epm) 4 $AAY VE, TH7IES Al
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4) 3, 43] A &gk Wl

06 r
. 04 r
) —eo— 33
—m— 43|
0.2 r
0
1 3 5 7

05ppmeolem AR ZAA7]E= MRLS 1.0ppmel== o] 7|#& %38

FEe AACEFARY), vAlAsY (=i, ), BE7EEe]dAFAe L), A
F(EFE)Tol Atk & A= VA BaE FIkAlE A Sl
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Eaest 1

B 181 §3704 33 | [i1'%] bfanthrn s

i

T

et
iy

EEEEEE

200
00

B

i

40

Adal

D TR0 i B 1887 Cmar | ler Sd v RED: 1838844 EEC

28

345

1471

w7

1551

133 a3 e

112

4T3

warh TE1-+168 o plenikrin amn

s

T

IEE

i

219 3-2. Biphenthrin® Chromatogram ¥} Mass spectrum

rilles

1551
S

3

& (%)

o,
i
rot
b

23]

33]

G

(ppm)

2

SHEY

(ng)

92.8

98.8

96.1

109.1

110.6

106.1

0.05

0.5
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2) sopRT Y B4
Az | ok AxE bifentrhin®] 7 @ (mg/kg) .
;
515 A3 A% qa1 | Adz | A3 ) -
0 T4 <0.05 <0.05 <0.05 <0.05
7 0.48 0.46 0.47 0.47
5 0.49 0.48 0.49 0.49
3
1 057 059 058 058
7 051 053 052 052 | MRL™ :05
) 5 056 056 056 056
3 0.60 0.60 059 0.60
1 0.65 0.64 0.64 0.64
© 0114135 & BH(mg/kg/day) A8 5 2o O AT AE D
YR e 87 Fppm) AR FAL E BUEE VAR
4) 343 ¢zt v
08 ¢
0¢ '\“
g 04 L —e— 35|
o - —m— 43|
02 |
0

R,
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AZ A= 0.
A g #8793

t}. Hexaconazole

n A,

AEZEHog= EXu] (

AAEH ol Ak 2

:=p-|u1
-e o3

(SRR | DL e nsarmie sy

Lkl _J:.._....-..u._a_-:J_u_. ]I__'I. 1 ?T = 11' 155

fd 3178 wan Srar: T2 Chaa 1 lony 8900 o G 2000 BN

Ty

gy T %0 1 T20 258 ol Pemmrormose srw |

4 o] ra
- 1 .
¥ 15w 134 1384
Goeme

19 3-3. Hexaconazole®] Chromatogram I} Mass spectrum
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3+ & (%) HE3HA HArAdE
23 33] o (ppm) (ng)
89.2 97.7 93.4
0.01 0.1
101.7 91.7 100.9

Hexaconazole®] #+5F#(mg/kg) T
21 22 A3 ot
A <0.01 <0.01 <0.01 <0.01
7 0.08 0.07 0.07 0.07
5 0.09 0.1 0.09 0.1
3 0.13 0.13 0.13 0.13 ADI" : 0.005
1 0.16 0.16 0.15 0.16
7 0.09 0.08 0.07 008 | MRL™ : 0.1
5 0.10 0.10 0.09 0.10
3 0.15 0.16 0.14 0.15
1 0.17 0.17 0.17 0.17
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4) 3, 43) A2 BEF vl

0.18

&

0.12

ppm

0.06

5) AT

T TLA7A] 48] ol AHES FHF
2}. Difenoconazole
AEHoRE FE2 (A%), A3 vE(Alx

a , AEL), B (AAE) So] 9
B AFdAE AEY FEAFIAE AFEEAT
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—e— 39|
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= 00lppmel e, 4 FAA 7]% MRLE 0.lppmol B o 7|F& %3}



B 2
= 374 00 P el ok A JHES |'--|||:|-\'_1.l'.::=5un 130 e PO $060H E0C

1075
%
= L]
%
-l m WM gl _':II iTh ¥y i J . | N—— AN dad i
- | e ———
&
0
m 1Ry
i
T ki
At a
TS | = ™ b TET
3 1
it L (1 1] irri AT LTl A
219 3-4. Difenoconazole®] Chromatogram ¥} Mass spectrum
D A5E 2 AE
B A4 & %) dzA | AzuE
(ppm) 13 23] 33 5+ (ppm) (ng)
0.5 113.7 112.9 107.9 1115
0.05 05
0.25 95.5 102.7 97.2 985
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AE | HEokA HEFE Difenoconazole®] ZHF #(mg/kg) o
L
3 A3 A4 71 22 73 i
0 T3 g <0.05 <0.05 <0.05 <0.05
7 0.31 0.30 0.29 0.30
5 0.54 0.58 0.64 0.59
3 3 081 0.78 0.77 079 | ADI : 0.005
1 0.90 0.97 0.89 0.92
7 0.33 0.29 0.30 0.31 MRL™ : 05
A 5 0.67 0.67 0.61 0.65
3 0.74 0.82 0.85 0.80
1 1.08 0.93 0.95 0.99
o191 417 8 & F(mg/kg/day) A A EBol et o) LHg
ARG Fppm) DB FAA JF, FHFELS v]aA
4) 3, 48] A2k ¥
12 -
4
08 |
s —e— 33
Q —m— 43|
04
0
1 3 5
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AZ#AE= 005ppmol o, B FAA 7]F MRLS 05ppme|2& o] 7]&S %3}

off
ol
2
\‘10
S
rlr
B
R
\]
e,
2
X
D)
N
ot
o
=
>~
Rl
ofo
o
A
Mo
o

3. AddE w9 AmMAALTG AFWstY B E AFEH
A d F sl M2 EIHEE A7) fste] w

A g5t 2 fEl 2l A
e ES Ausle] 2+ U ZA(EAY], TEF)OE TS Ay FiEA
< AAEA T
7}. Pyridaben
1) Recovery Test
A7 3] &(%) A=A | HAXHAEF
(ppm) 13] 93] 33] o (ppm) (ng)
05 97.3 95.6 93.7 95.5
0.05 0.5
0.25 102.3 99.8 100.3 100.8
2) 2
Zb ATt 3RkE EAste] i gte® YER AT
(91 ppm)
] 7 A 34 19% 395 Y % 793
-2~ A 0.44 0.19 0.14 0.12
22 0.40 0.18 0.14 0.10
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1}. Bifenthrin

1) Recovery Test

o
A

T

N

(ng)

0.5

;0.._

N

H

(ppm)

0.05

3 &(%)

ey

el

)

95.6

98.3

33]
97.5

96.8

23

98.2
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13]
94.0
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b=
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=

(ppm)
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t}. Hexaconazole

1) Recovery Test

Hbs = 3] &(%) HAESA | ArdE=
(ppm) 13] 23] 33 4t (ppm) (ng)
05 101.8 100.0 98.0 1115
0.05 05
0.25 103.0 100.5 101.0 98.5
2) 7
ZF A 3 A sk Hd gt o2 YE AT
(2] ppm)
A 2 | 2] 3l 19% 39% 59% 4%
B2 4 0.24 0.13 0.10 0.07
fre]e4 0.20 0.12 0.09 0.04
3) 2/ FrEeA vl
0.3
0.2
£ —— 3l
a —a— 24
0.1
0
1 3 5 7
=P
4) 243
g Sh9-2aoh fEl 2AA 2 A7l SEFTES Anjste] 2e 2HoE IFEMS
Arstou Fo4d e Aol ®olA gkt
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2}. Difenoconazole

1) Recovery Test

A 85 (%) AFA | ArdEY
(ppm) 18] 93] 33 o 3 (ppm) (ng)
0.5 97.7 96.0 94.0 95.9
0.05 0.5
0.25 9.1 92.8 93.2 93.7
2) A
ZF At 3 EAste] Fdgio s ek
(1 ppm)
A 2] BEESS 195 3 54 % 795
[ 4 0.87 0.86 0.59 0.32
fre] 24 0.74 0.63 0.58 0.32
3) sk / FrEl2d v
'L
0.8
0.6
g —o— Sl A
a —a— 24
0.4 F
0.2 r
0
1 3 7
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H 4 d=EE0tEo ZYsi= 2 Ho SEHUA
Al1d AN B

FEjvtetel A diEow
gho Al AskaL 9l Wol EF dEolAk HAskE Bor dEA 9/101 el
ofgt AAA AV H= &y
T A= HalFS WAlE] fste] Abgste woFe R —Erxﬂﬂ Ho] HA whE
g At
2} W (Botrytis cinerea), < &33o]H
240 S (3= = e g3,
1998). zejv sist AlE stolste] i AZEe] W Fuieh Wivgh g, EvtE FA
o YA FoA o= HalFe] T FYol ¢ :

Al Aol el Bal e AL ZAZE Ha dvh 2 olfe EvtES et =
Al A AL B ) Aol mE W] A, woFe] 38 E d&ow Qg oA W

A =4 solth

(Fulvia fulva), AES4W(Fusarium oxysporum)

EvtEE 31E F 25-3090 shobst Raheha B 8~99lM 15hgEe HA|v
ool 394 Ad s AN 2 7 Avkh A7 WS Sy ke @
o EA7 4 FAHA Aah

EulEe] 4gAee Eol wel b HEAw uF 25~30C, 8 10~20C Wl
R S P
5~10Co| T 21 olgfol Al Ymu #a)g wivh Agwiel weh d2xw dudos

el N EvlEe] Agol way stohis B syt H1H 3 e A,
Mepsieh Mol E A dEel A ErtEe) Ago] ki ol

on At Fopxln stopE sty Jistrli= =AW Aste=

ol el vl Ak Ha Lol A 3oh A

Zo = sto] FRAHELS 1,000Luxe]™, FEHL 70,000Lux®]

:é
o dx7E B 2AEE 5 ASo] vma xerh Hom dE yma 3t



wAo] grt EY 21T FE2 Wt & He Egoldhd A2 Ay B2

=

o] Fo.

WEEvES dUEvEC vleiA Fado] wlg o Sl MUEvE i A2
7Pl 5= o] go] He g

N R iulfﬂﬂ%i*ﬂb A AE An S ggsit YeErES] <
717 =& ol Ee E4 e o flow, FR7F w3 vERlelyg v 5 FdTt

5 s} wou EREE) —*?—w Aol7) wEoleh Azt

B
1;
rlo >1

=
et e, el eu, 4, oL 3 BE G A 2L A
A

A dEA JdEA R, sl A= @sple]l B, T - A Sater w7 4

m
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n|
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o
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rE
ok
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auj
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o
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odt
fluj
°
i)
o
rir
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O
l-m
=
i

A dASA AN, S 2~37 FAF AAFOR HE FFE Urh ubH o=
WEEWE F3 34 B, 1308E it 30~5070 Fdc eErEE Ayt
ERTh 2A7F $Adsta, 2o Ao w2, dntEvtEd A= sy uE ofo] HE
o] ZA3tAl et Ao vs| WEEnES S npE oo ofopiEwl ojiz} 7} wir]
o ANE BAEm A AFST B dS 3~5m A F FAe e FHE 3
s At ey b sl #skeE FAo HlsiA BE Fopxith Jiste Al 18}
o A 1 ERE AZE I, 1~29 F A 28, A 332 ALSEHa A 6345 7371 7N
stet= A7)l Al 28] Al 1st7 JistskAl dnk stee AdNtERtERT BARh 5
shu] o] Ho] Aol7t AX gorF HlaH Fdek o] FAgt)

e
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Nsh AFHE A2 ditEvtEet 2 fHjo] B AAE AA s sER

AR | s . ToeoA AT
A 9 i 2 E %
(ha) (&) 0 = 7 A 2 7 F 3 7
A 2,033 6,259 - - - -
d 7l 26.1 100 H AL, w5 12~24 2~44 4~79
% 9 6.2 38 nmsl 1% | 49%% A9y 9
F = 213.0 557 nne 1% 10~12¢ 1~24 3~6¢
5 9 528.5 1,239 nne 2% 8~10¢ 10~11< 12~59
EI 119.0 342 HL AL, i w 8~10¢ 10~11€ 12~64€
E 653.3 2,141 ZLT ] e 8~10¢ 9~12¢ 11~64€
a5 131.6 642 e 1% 8~94 9~14 10~9¢
A g | 1214 356 33, W) 7954 8 54 1098 ~74
A x| 316 124 31, il 793 84 54 109 8 ~54
A 15.0 55 AL AL 9~10974<+ | 10~11¥5E | 1Yt ~6€3ts
g | 101 33 33, W) ngEe | 194w 30w ~694 %
g x| 1500 560 33, W) 195 8 5} 10944~
g oA | 200 65 w 995 12944 2954 ~69 5t
< 2k 15 7 RS 3T+ 9d st 11~74
® EENZA 1999.
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. Ao EvlE A

EvtEe] HAAA Ak 2000 @A 35833 hacl Al 97,6187 M/TE AJ4kstar olow
mhd S7F FAlel Sl

T8 A= T, EU, v, ol2Elol, HY), olFJE ol oF F=ol 19,3253
M/T2 AlA Aaree] oF 20%S AAatn g 1 tho] mFow 112703 M/TolH

12% A== wol Aitstal qith

<M Ae EvtE A6l H A 2 ALk
(" ha, & M/T)

= 1980 1985 1990 1995 2000
WA A A AR d | A A AR i | AR
A 2,444 | 52,711 2,713 | 65,404 2,877 | 76,092 3,200 | 86,654 3583 | 97,618
o}z g]7} 328 | 4,893 370 | 6,400 423 8,005 467 9,587 604 | 11,654
- oJFJE 139 | 2,468 145 | 3576 156 4,234 149 5,034 189 6,354
& | 170 | 7,216 172 | 8418 212 | 11,601 204 | 12,473 178 | 11,940
-mo= 158 | 6,786 157 | 7,860 198 | 10,927 192 | 11,784 169 | 11,270
] 278 | 5164 285 | 6,178 318 7,337 305 8,617 275 8,686
L 38 1,480 85 1,794 105 2,158 105 2,310 75 2,177
- Bg4d 50 1,535 54 1,935 61 2,261 62 2,715 56 2,983
of A] o} 778 | 14,657 1,005 | 19,029 1,103 | 24,781 1,508 | 36,231 1,821 | 43,398
-% = 241 5481 286 | 6,485 310 7,758 474 | 13172 74 | 19,325
-9 = 160 1,500 260 | 2,300 290 4,603 350 5,260 365 5,500
-H 7 108 | 3,550 134 | 4,900 159 6,000 175 7,250 160 6,300
-d 2 19 1,014 15 802 14 67 14 753 13 804
-3 = 2 49 1 43 2 78 4 177 5 277
o H 486 | 13,697 491 | 18,145 467 | 16,752 704 | 19,264 697 | 21,435
- o|ggo} 127 | 4,560 143 | 6,563 136 5,469 115 5,183 131 6,991
- #Ale} - - - - - - 151 1,998 142 1,985
- Fuko} 75 1,198 70 1,905 51 814 45 731 46 758
- 2¥Ql 61 2,147 61 2,429 70 | 31,150 55 841 60 3,583
2 Alofr] e} 10 256 10 333 11 414 12 481 10 506
- SEgo} 8 197 9 270 10 322 9 340 8 414

# FAO 2001.
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SR P ETHES: SevE AEss Foom 9% B A,
nEA BHE A 5L Addunt T RGeS 5u3 fo} @ S04 4%
AAE we FHAE ATeor Gk aElm AT FAE] BT Au4ES] 87 o
) gaelEA we AT Fasta gl o) EEAE FpAE oo BfE g
Aol @ Ao welh

$2 ¥ 4 o Fueld A%EAL FATI P4 mdes s A vy
1% olgd BE Bald FHE Fu 7 molA %714 Bl

Q

B dTdAM e BEvitEd 2Asks Wale 538 H wol wAsta = dudold
(Fulvia fulva), AR F3o1 W (Botrytis cinerea), A& <9 (Phytophthora infestans), 7}
FH (Leveillula taurica, Erysiphe cichoracearum)el that B3] S A S FA}etaL
Al71eF WY TS At AweF st sAtES AlbEe Sd Al BEE FE Sl

719l A4 Akt

A2d Az R BH

1. EvE AejA71E 3 2 AefFAL
T EvtE AQujE 12~29 AAste] 4~690] FetE vz Aujer 7~108 A2

sto] 12~649 F3shs SAM Rl R EVIE sHAo] g EA P4
£ 249 QAS BEE 7] gtk T} Ao S xur} dF A%, A
o] Fol 4~68 FAste] 8~12974 Faati A A FPE A% Holvtm Ytk

o9} zro] AujE o] vhtd wHwWA WA FFe AT wo] Wty ol sla Qo
EntE AQuiA7]E A gEHeo gk ¥ wAS A7 Yete] EvtE Aurr 2 A
Ao A A FejE 2 ZAFSA T

A A8 g2719l 20013 1025 SA A} v An 3R Al7] 20023 6€

. i}

A BEEE F AMAGS] S 671 A9 7057k, B, A, At 84, 3
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2

i
(@)}

A S) A 270 A 95 7HA

A

= 670 A9 205 7HEA, T, b, B, AE
A, et 5), AE 2 A 657, A1 F) 5 1670Aw 105F 7kel gk ek~
~370 A Ao A AntEAW (Phytophthora infestans)& 2t AAF 2057 WS FAsko
oM F &S FAMSG A, AN FFo|H(Botrytis cinerea), Q%o (Fulvia fulva), 37}
W (Levillula taurica, Erysiphe cichoracearum)s ZAF -2 2~47) A Holl A AT

207l 7 2098 S olHH &R FAFsEA T

N
=
>~

N)
I~

Ie) ]:ﬂz/\

o o HFE&(%) = 71/\0};; % 100
o] o 2=

o CIAECH - —o it < 100
SAPY

2. ¥ EEVE AASE dFFo|y AT HAL FF AL A Y
EvtE AugAoA A= Fa wWaAlE dFEol¥W(Fulvia fulva), UPESH
(Phytophthora infestans), 53" (Alternaria solani), W =30 ¥ (Botrytis cinerea), A

S &9 (Fusarium oxysporum), =vE49 (Ralstonia solanacearum) 5°] o ol WS

WAst7] f18 Tk FRHE 409F0] TEH Ak o] T dFFo|W e Carbendazim,
Triflumizole % 13%, UvlE<% Dimethomorph Metiram % 10F, AT YW
Azoxystrobin % 3%, AW FFo|Ho| Diethofencarb, Dichlofluanid 5 12%, A E&&3 3

ZulE49 o] Dazomet S ©]
aEy Frkel A o5 FAEe] WAl Fasb wvhe 2 AN soF dlgel A Wt
c Aol Wb SEAA e oy

= 7
508 5554 %e %o 4
bl A ol ALgEhI Qi ok 4% Aeste] W WAl mahE AW

e

ofN
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F 4-1. dugolyd AV HAE A% ATAHE oA H A

A" ek A 3] ul A A1 7] 5o
Fenarimol 3,000HH W % 7A 7 33 H A E
Difenoconazole 2,000 "
Hexaconazole 2,000 "
Carbendazim 1,000 "
Triflumizole 3,000 2 10974 33] A AA =
Control - -
3AEE v €L AEAAY Hal| A &3
874 w43 FASAES A flste]l At Aol defEa Qlal EF7kel A
g&stal v AFT AEs
A=A FFe PSOParaffinic oi)E W AE AFS Trichodermatto] F4 %< Tory,
Ampelomycesto] 7% oo, Lactobacillustto] ¥-¥ Bio-wels, Bacillusttol &+
¥l Bio-shield, ofv]x=AF HIER 5 FEwFLA(EER], AZvE F) ol FAEES]
NK-1002} GL-500), Alkaroid, Saponin, Coumarim, Flabonoid, Steriod S°] T4 &<l
Herjuni®} Herjunibogam, ©]%3}o]AAlotwAtUERo] 4521 Biospot®} Pinechemo %

0F& ABARLE sto] AT oly, AT, ARFFoy, ATEAY Fo AFF B

of W x 7UIHA 3~43] Aol HEsto] o]

.|_,
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F 42 A5 s 2 AL HELAES A AYE

Ald oA = 3 A a4 Ao A7 H o H] i

Tory 2,0001H 9 2 7934 43] A A € Trichoderma

GL-500 500 " v 7] 2~

NK-100 500 " "

ol o] 7F 4= 3} A 750 " Ampelomyces

Bio—wels 300 " Lantobacillus

Bio—shield 500 " Bacillus

Biospot+Pinechem 7} 24 " o] glo] Aol FAIVE

Herjuni 1,000 " Alkaroid

Herjunibogam 1,000 " "

PSO 200 W 2 10934 33 F A Paraffinic oil

Triflumizole 3,000 " T
4. BAAZ] 2 BEE A &2

WEEME F3A JA94 A7 Je $FERE HLsste] il AnjAE 7 bd
& =S Tuetr] Slet BallE Aol 3

WA 7 e = e A Bake dwgold WAl oFARl Triflumizoles ©]-8-3ke] W

WA Z7]9k WMol ofzt M| WHFIIR FEste] T4Ao® 334 AEF FoojH g

&S AR TS Hastehy] s Aol AVkFH aah e AeAd

Herjunis °]-&3ate] W zx7]d] Fof 13 ¥ & A& 23] Aot Tk YEA4dS
a
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E 44 EvIE Fo A FawA 74343

4 o o 5 o 7] 2(C) 3 A 7] 2(C) o = A 5(C)
K = 2 d [ 9 93| ® Jd[5g a|® J3[353 d

B (F) 2001. 8 24.2 25.4 16.3 21.3 329.4 173.7
9 21.8 20.0 8.3 14.9 3155 170.3

10 15.1 13.0 4.8 7.2 267.1 202.2

11 5.7 6.5 -4.6 1.0 2214 175.0

12 -0.4 0.4 -9.6 -45 186.7 189.1

2002. 1 0.8 -2.1 -12.6 -7.1 163.2 192.1

2 1.0 0.0 -9.1 -54 187.7 181.3

3 7.0 5.0 -6.6 -0.9 243.4 203.7

4 134 11.6 0.4 49 255.5 220.9

5 16.9 17.0 8.6 109 223.6 235.3

F (A 2001. 8 26.3 26.1 175 22.6 1755 178.2
9 22.3 21.4 12.1 17.2 201.2 163.2

10 16.6 154 6.9 10.3 150.1 199.7

11 8.0 8.7 -0.1 4.2 164.9 1745

12 25 2.8 =57 -1.2 126.6 187.7

2002. 1 2.9 0.5 =75 -3.3 116.0 188.3

2 34 19 -6.3 -2.3 1554 180.1

3 8.7 6.5 -3.1 1.6 168.3 198.7

4 14.4 12.9 4.2 7.3 162.9 208.3

5 18.1 17.8 11.1 124 142.6 217.6

HH(E 5 2001. 8 23.7 26.1 16.8 224 177.9 249.4
9 22.0 21.3 10.5 16.9 199.7 233.4

10 16.0 154 76 10.1 159.4 2329

11 8.3 8.6 -1.1 3.7 222.0 179.9

12 19 25 -54 -2.0 215.3 181.2

2002. 1 2.3 0.2 -85 -4.1 193.2 1954

2 4.0 2.1 -5.1 =24 210.8 201.8

3 10.1 7.1 -1.2 -2.1 210.7 240.5

4 15.6 13.8 3.4 79 216.4 260.2

5 185 187 8.1 12.8 207.2 2774

A (E ) 2001. 8 21.7 25.6 14.2 219 1914 188.2
9 21.4 20.9 9.7 16.4 194.6 181.8

10 159 14.7 5.0 8.8 167.9 205.9

11 6.5 79 -6.1 2.0 201.6 163.7

12 1.7 2.0 -9.2 -3.8 202.8 160.0

2002. 1 2.3 0.1 -11.5 -5.3 195.3 162.1

2 31 2.0 -9.3 -3.6 207.2 164.9

3 8.7 6.7 -6.7 0.6 224.2 1979

4 14.1 12.8 0.2 6.3 189.1 216.8

5 175 175 7.3 114 1745 232.1
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Lk A7 s AL
2001 109 -E 2002 69744 167041 105 7ke] ah-f-2=oll Al EvkE Auf Al7|E =
TR, dwgeld, AslwFeln, AW o5 AR Ad & 459 o] YERE

.

3 4-5. BEvtE AujA71E e 2y 2Ab A3t

RE— k: 3] L Es A (%)
AutE 9 A FFo|H A 3oy A7hEH
2001. 10 0 16(1) 0 0
2002. 1 4(1) 3~21(6) 3~72(11) 10~68(4)
3 23(1) 3~11(6) 4~11(4) 0
5 0 3~83(14) 2~29(7) 2~29(10)
6 0 80(1) 0 0
AvtE IS 20019 e= FAe] o &b vl 2 A7 20029 193 34
ol Z+ 4%9} 23%7F WA FE AT AFFHoHE FA BE A]7]ol M 3~83% A EH Ao,
Aol L 19 ~590l 3~72%, A7tFH 195 590 2~68%= ZAE AT 4%7}
WA st e A2V E GUEAE Skl woks AxEd oy 3 wr)d F
bR T wAZE Ao WAE AASHA erckon 23%7F LA sl A= PC2
Aol ont 2490 wrtalFe] Arle] AAHo] glo] aEolAi Ego] "ol Foks
Aot AL HA gt

Ko,
ald
ofd
o
o,
flo
N
S
>
N
N
=2
k=)
A
2l
o,
|
30,
32
o
N
>
>,
N
|
<
2
R
i3
o
tlo
T
14
.—Q
=
=

R FFo P& YUETE 53 MEEVE/L @ol Aujsele 19959 o] Holi Ev}
E7b RaH7) Add FRE F87] A Adste] wAle] Bgted WEErE} wol
A7) AR BIEREE duld BAe FHojg ot dat F/dE wAle] Frsa

otk 58] ¢ wEsk 2w ofA, GYAl AT Fom Q4 FAET A Ast

- 151 -



Ae 9 ne S od AAE we 7] Sol WAl W AsusAg Al 19
SE 5UAA HA 20614 AL 729744 BARAT. 4T WAL 193} 39 2~
68%71 LARQEY BEAAMFOR BEohEoA B4 Fa] wotdAw Aol A% B
PC, fEled 5o gol wad evs @4 Sow nxd waol wol AuA WAl
wol A FAcNE MEAAW 4P AN GO FAH] ot ofAA
FrheEA FUANZE Ha Qa A Aol Frkstel Aol A% glof I

ey wael Fbstn Ak
R, 4 Sol AelelA Wua o

¥ 4-6. 7o Awxgd W 9wy zAF Ay

3 3l el ks A (%)
4 ArkE K Aol AE g 7HH
= o 4~23(2) 3~83(21) 2~29(14) 2~29(8)
Kl o 0 0 3~6(2) 10~13(3)
%] o 0 3~10(5) 5~59(4) 10~68(3)
%] 5 0 21(1) 5~72(2) 0
Aol WAL F 4604 HE kel o] Fg A el E 70F7HE A=,
ArkE Aol 2% kel A 4~23%, AwFolHol 21 7kell A 3~83%, AU FFolWo| 14%
7hell A 2~29%, B7FFo] 8F ol 2~29%7F WA E o] Hlw A EA YElga A X
2 A FFolw 27kl A 3~6%, AVFFHL 3E7bellA 10~13%= shgkon ZdA
Aol s daFFolo] 5E7tel A 3~10%, AL FFolW 45 7kellA 5~59%, 2A7FFH L 3
FIbl A 10~68%% HwA A JElgow, ARG dgdolwo] 1% 7ol A

21%, AW FFolo] 25 7ol A 5~T72%7F ZAFE AT
o9} o] F Aol trE Ao Hla =A YEG AL FTHEAWOR 7|Lo] o

A7Vel AulskE WEA R S A 97 WEelr, A A T 3w ez} 3
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2002 | A | Hd | 2002 | A

o,
i
[N}
S
(@)
R
2
r\"
o,
L

2002 | A | = | 2002 | A

49| 129 | 115 | 114 | 197 | 204 | 187 | 59 | 42 | 44 | 548 | 59.9 | 55.8 3
sH 150 | 138 | 139 | 222 | 223 | 209 | 87 | 54 | 74 | 632 | 51.8 | 55.3

163 | 189 | 165 | 219 | 231 | 231 | 139 | 11.7 | 108 | 79.2 | 59.6 | 634
s 184 | 232 | 186 | 262 | 257 | 25.7 | 11.3 | 17.3 | 12.7 | 634 | 69.5 | 64.1

ofy

2
54| 159 | 168 | 154 | 20.8 | 233 | 224 | 11.7 | 104 | 9.1 | 73.0 | 664 | 61.1 5
5
2

S| W W N

64| 224 | 225 | 201 | 290 | 264 | 264 | 165 | 166 | 148 | 69.3 | 653 | 664 1

2. ¥ EvtEd st dFFolHH AVFEE WAL s AT A3

AdFFolel WATL Fulia fulva® EHHAITolH EAEIAES JASH BEAEA=

Hog 1~2/l& o] 9o A7+ 14~38x9um A Eo| .

AFFolyae w7l Az YYggdo] bgideltt= o] Riaso] ). sluyrtel A
—Z

E12%F, dEAME 3F UddsoME 1459 #olavl HuFEAdon o= 1997
W 47 dolavt Exsa utn Husth HYde 32 5o ZF AA, HI ¢
D FA Soll F2E FAbel] old ¥Eete] Al 13 Aol v 23 AP wukAto
FAdE BAEZAY vighe] ol&] HutxE i Hutd | 3k

AFE /1FL Fokol AR A
A=)

218 32l 2&UF 22~24TColy wba} ub w 53] 90%
ol HFA v wwyHErh o xWe "3 e whyo] wAte] WS HH 3
A~ o] FagolE AT HE wstE oS RE wAlo] AJAtEo] g gloF
AR A dAd e T Ferh 7T, ERER8A, 2R ofER A
AuY 5 AR FFo] AAT AA FulelA AwiEI e FEERES oifE o
Folol gk Aol gl7] wio] Fofol oFEsta & Aot

Al dF3Foly WA FAR TZ5Ho JdE TS Carbendazim, Triflumizole 5 13¢
Tol ot WAAl ARk Fopidel §li= woFo] Wi, ofs WA FoE EwE AujErt
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qAE TEHA FS FoFS Bol Ab&sta ATk olF WAl Bt S A
A& Fenarimol, Difenoconazole, Hexaconazole, Carbendazim 5 4% &% AAslo] A
d& AAEATH
HEENE mA EFS 20029 49 119 Ao w7t @] uwel #el s
ol 69skeiE HAsy] Algtele] 2002 79 3UHE 7€ 16Y97hA] 7HHA
(2002. 7.3, 7.9, 7. 165+ WAito] 2 o S FEI| BEE Wy BY
£ ol &sto] AEaddvh HF kAl A 79 $(2002. 7. 23) A 2F 2008l gk o]
HAE&S A 23 F 4-109 2ol e

i&
_EL
o

AW e Al o] S 4 & (%) o2 | A7}

1ubE ouLE JupE 3 # |(DMRT)| (%)
Fenarimol 245 175 225 215 a 77.0
Difenoconazole 28.0 17.0 23.0 22.7 a 75.7
Hexaconazole 25.5 20.5 26.5 24.2 a 74.1
Carbendazim 30.0 31.5 25.0 28.8 a 69.1
Triflumizole 27.0 25.5 19.0 23.8 a 74.5
Control 94.5 86.5 99.0 93.3 b -
CV ................................................... 114%

Al oAl 2ol A Z37F = vEtsi e 53] Fenarimol®] 8AI7}7F T7% 2 7F
2 =9ko ™ Difenoconazole®] WA 77} 75.7% = thZ <A Triflumizole®] 74.5%9l W] 3}
= YEst o™ Carbendazim® WA 7F7F 69.1% % 71 @A YElyk )

(Powdery mildew)

S7y W o] HYAF-S Erysiphe cichoracearum® Leveilula taurica & 27)ito] & ¥ o]
Rom zpgtel &t A EApet EAIAE G ol Aoldle AE AT
g 71 tol

zgk Aol A AstA sk WA A e AAF AEE ol

i

sl
AzollX dgste] 13 Aol H= Aem FAHs 9o 23 ddd
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TEE 20~25CE =AAAAE 6~TH¥ 9~109] WAL A} 2ol A=

T2 %‘gé}xl‘?} Al gk 7§—°r AAFF = TAEH Fsto] & uAlEH. BE E
cichoracearumttoll €3] LA EH o] W] BA7FFE A 3 Zo] kBt i
e q-o =4 Gttt L ouricadtol ©)F 212 ¢l sidol of3re] shgksol7h A7)
w 9le] ol sttt ejyt AsHA st o} H Sl HE aLAlsHAl Htt

A FFL WSEES an FFow o FAAu 2l 2003 8¢ 8d A
2]

=
5 EgeelE w7k Bgel 24

2003 949 shiE f7FEHol wAEy] AlEske] 2003 10€ 16YHH @ ofAlE
20574 3HbE o7 PGS Ao & 7AZFA o Z 33](2003. 10. 16, 10. 23, 10. 30) < HY
ol gz o Euldt el FRE BES wny RR/E olgse] ATAAn. AT
oAl A2l 11 $-(2003. 11. 10) }ﬁéh’iv} (3 4-11)

4-11. B7pFol i3 efAd Al 2
AW e Al ol S 4 & (%) a0z | WA}
1arE oyl 3ukE 3 o | (DMRT)| (%)
Fenarimol 46.5 575 48.0 50.7 a 27.8
Difenoconazole 44.0 35.0 475 42.5 a 39.5
Hexaconazole 29.5 45.5 36.0 37.0 a 47.3
Carbendazim 28.0 41.0 34.5 34.5 a 50.9
Triflumizole 355 41.0 57.0 44.5 a 36.6
Control 74.5 80.5 55.5 70.2 a -
CV ................................................ 193%
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i o] 3 4 & (%) G o)z} k) 7}
AN d oA =

1akE ouFE. 3 @ | (DMRT) (%)

Tory 87.0 74.5 80.0 cd 6.9
GL-500 435 49.5 46.5 b 46.4
of o] 5 415 40.5 41.0 b 52.8
Bio-wels 74.5 71.0 72.8 c 16.1
Bio-shield 54.0 53.0 53.5 b 38.4
Triflumizole 12.5 12.0 12.3 a 85.8

Control 87.0 86.5 86.8 d -

CV ............................................ 69%

AldAg 25 A7 69~528% =2 A8 2kA| Sl Triflumizole®] A7} 85.8% K.t} wj
$ Sk} nAEA Tl ol o] F7) 52.8%, GL-5000] 46.6% = °FAl =A YER U

gk FIllA ol & XA v AEALES UF WA o|dsto] A olE At E o
ghr¥ o] & Biospot+pinechem¥ w5971 2291 NK-100, #1=7 & k¢l PSO(Paraffinic
oilDS AFAER dAste] FZAAu 2gol A WAZIAE AAs3AT

g

EUE OAE FFS 20029 8Y 27Y 295 =g~ o 1o AAFe] o T

oy wAlZ7]¢l 2002 12¥€ 129HE 2003 1Y€ 3¥7HA 4§1(2002 12. 12, 12. 18, 12.
26, 2003. 1. 3)&<t < SWI FWo] T3 ELRH Axd T AT FAAY 7Y F
(2003. 1. 10)°ll o1 A&S =AM A3 % 4-137 o] YERS:
¥ 4-139A41 ®iE= Hle}l o] Triflumizole?] WA 717} 87.3% <8l PSO2 W71 84.4%
B oA S FEoR 5t ofF Fkoew Ve e WAIVFE 105~23.6%%E v
G @A vEbE T Ao AR AT mAEA 2 AEAL] el WA Zt gle
2 5A FolA FEH3 Alkaroid 5°] %ol 2+ Herjuni®t Herjunibogan <& A% 3}
of WA Al APl AFE AT

Alg FEFS nn FFS 20039 39 17¢ FA8ke] 20039 59 12U A FFo|W ol
A stz Al %}&1 2003 5€9 1594-H 6¥€ 597k 43](2003. 5. 15, 5. 23, 5. 29, 6. 5)
SO A F HFFA AT 10Y F6. 149l olEFEE 2AE
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AW oA = o] 3 4 & (%) szt | WA}
1upzE ou} . 3urE ¥ ¢ | (DMRT) (%)
Biospot+Pinechem 61.0 59.0 63.0 61.0 b 13.7
NK-100 56.0 70.0 64.0 63.3 b 105
Tory 51.0 64.0 53.0 56.0 b 20.8
Bio-wels 56.0 75.0 58.0 63.0 b 10.9
Bio—shield 57.0 64.0 41.0 54.0 b 23.6
PSO 14.0 12.0 7.0 11.0 a 84.4
Triflumizole 10.0 8.0 9.0 9.0 a 87.3
Control 74.0 70.0 68.0 70.7 b -
CV ................................. 125%
E 414 WER A AYA A5 Foky AEAele] AdFgold WAl w
ol g 4 & (%) oz | WAt
Ald A B
ke | oowE | 3w | oy @ | (DMRT) ) (%)
Biospot+Pinechem 38.0 44.0 41.0 41.0 bc 14.6
NK-100 42.0 46.0 38.0 42.0 bc 125
Tory 50.0 50.0 44.0 48.0 c 0.0
Herjuni 24.0 30.0 26.0 27.0 ab 43.8
Herjunibogam 29.0 25.0 25.0 26.0 ab 45.8
PSO 18.0 26.0 22.0 22.0 a 54.2
Triflumizole 18.0 14.0 17.0 16.0 a 66.7
Control 53.0 47.0 45.0 48.0 c -
CV ........................................... 179%
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Triflumizole®] ®WA|7}7F 66.7% % YEFY+=d PSO(Paraffinic oil)e] 54.2% = 2 3}7} H| 5=
st o, AEAY FolA = Herjuni®t Herjunibagameo] Z+7Z; 43.8%%} 45.8% 2 tE Alg
A5 Bohes 97 & A0 =2 YEyth

. 317159 (Powdery mildew)
HT BEnfE AJAAQY dF Aujel doAEY FUR VTl ZE o zEol
ol WAELI Ul EnlE AR wAlo] Z7lslal 9lo] olo] tgh Mol AAF QT

=<
ala, A sdH tdEdE Arke skl AsA sof Ada Al ud

oyt  Zo]  Biospot+Pinechem, NK-100, Tory, Bio-wels, Bio-shieeld,
PSO(Paraffinic oil) 5 6FS Al AZZ XA}

AN Ager HqAE FEE& 20029 849 271 A st
],

o]
Z7]191 2002 12€ 12958 2003d 149 3¢71#] kR0 2 388 A3t & 43](2002. 12.
o J

S| =
16& z Azokxﬂ 28] 74 3(2003. 1. 10)ol] o|H P &S FAE A F 4-159 Zo] 1

Ebst .
£ 4-15. SAAMA AFA Fekd A=Al A7k ¥Al &
_ °] K 4 & (%) | s | At
Ad A 8
ks |2k | 3k | s o [(DMRT) | (%)
Biospot+Pinechem | 180 14.0 180 16.7 b 536
NK-100 16.0 14.0 20.0 16.7 b 53.6
Tory 180 28.0 180 21.3 b 40.8
Bio-wels 180 30.0 180 22.0 b 389
Bio-shield 20.0 180 180 18.7 b 481
PSO 2.0 2.0 2.0 2.0 a 94.4
Triflumizole 8.0 2.0 2.0 4.0 a 88.9
Control 34.0 38.0 36.0 36.0 c -
(G VA I I LI IR AR 22.7%
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ANdZA2y dFFolHyE g2 EE AgAsA WA S 389%~944%= =4

LHER S E3] PSO(Paraffinic oi)& <dol¥ HhA]l <FA|Ql Triflumizole®th =2
94.4%9] WA7ME Hol g3rb ATt
HEEA A Al el A= 20039 59 TENH A7FEHol TAsky] AlFste]l Ad AR
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S 7pFr o] WA A4St %335‘57]01 2003 549 159+-H 69 5477 43](2003.
5.15, 5. 23, 5. 29, 6. 5) &< Yol T3] wEF I3 T HFA A 104 F6.
14) A3 23 #F 4-167 #Zo] e

3E 4-16. WA AA A5 Fokd A=A A7bEW A &
. o] 3 A & (%) oz | WA 7b
Ald oA 8
19kE oukLE 3ukE g 7 | (DMRT) (%)
Biospot+Pinechem | 88.0 90.0 75.0 84.0 C 2.3
NK-100 32.0 30.0 31.0 31.0 b 64.0
Tory 97.0 77.0 87.0 87.0 c 0.0
Herjuni 11.0 14.0 12.0 12.0 a 86.1
Herjunibogam 16.0 15.0 13.0 15.0 ab 82.6
PSO 3.0 5.0 4.0 4.0 a 95.4
Triflumizole 19.0 18.0 14.0 17.0 ab 80.2
Control 89.0 76.0 94.0 86.0 C -
CV ........................................... 13.’700
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Atk
2004 59 3A (T F7]+= 5. 10)58E 3~43] A¥(2004. 5. 3, 5. 10, 5. 17, 5. 24)3F &
59 2793 69 29 xALsIH
% 4-19. dFol® WAl &y
Bl s o (o o o] 3 v
AR °] S = & (%) ol | =AY}
1HHE 245 3ukE | 3 i | (DMRT) (%)
Triflumizole 33](%7]) 7 8 8 7.7 a 86.8
PSO 33] 12 12 10 11.3 a 80.6
Triflumizole 13]+Herjuni 23] 28 25 26 26.3 b 54.9
Triflumizole 33](%7]) 47 52 47 487 c 16.5
Triflumizole 23] +Herjuni 23 17 18 14 16.3 ab 72.0
Control 56 64 55 58.3 C -
GV ettt 8.19%

Qmpoly WA NWAT dwBolw AL Triflumizoled W27 33 Ag)T
ol A WA 7} 86.8% = 71 &7 9o ™, PSO(Paraffinic oil) A8 oA %= 80.6%% =
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_ o] s b= & (%) solzp | WA}
Al d Al 8
19kE 245 3ukE | o [ (DMRT) (%)
Triflumizole 33](%7]) 12 15 10 12.3 a 721
PSO 33] 13 11 9 11.0 a 75.0
Triflumizole 13]+Herjuni 23] 22 24 25 23.7 cd 46.1
Triflumizole 33| (% 7]) 33 38 35 35.3 d 19.8
Triflumizole 23] +Herjuni 23 19 23 20 20.7 bc 53.0
Control 41 48 43 44.0 e -
GV e ettt e 7.8%
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