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Bull. Agr. Chem. Inspect. Stn.
No. 19: 24~28 (1979)

D5y Ht
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TFNV-N-AFNh—_A—}) OFER
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HMERERE LT, ~v /94 5 F 2 v ONETH
B /=& T & )V EWIRT A MAEAT
W

Pk NAC KR mEEIT, B L D
bRk E LT, KAk Lz NAC %7
AHDEIDMKSRL, ECkl—F 7 —nki7
mbaRVEVSTF Ve AT el L~ el v
Yy yEg EPaMERIbaT sk Th B, SOk
iy, AEOHMTKEOMCRER LI E TS %
2%, WIENEMTHEB A, 1—F 7 b —amhled
CEElT BT, NAC BHIASERRFZIEL Ll dicis,
FEOREELT B,

Ffo, NAC G, #GHE Lo\ vodh, #AZa<b
I —C L AERSBECHDY, FUGEET o=
VST 4~ (HPLO) o L AERLELERIATHS
MY, C o EH IR & L Carbowax400 23
Wibh, COETE, ARRRELERT s xS ik
L#dd, LnbPEHEESL LI vE Y enr =)
— v {BCP) v vTuahY, Ziuiitifie —ro3¢
B — 7 ST 5 s, WFh o Sty o
LTI, WELHE ChbhboSeTosL, R
W RETEEE: L LT HPLCK X A KFifdo NAC
QSR HNL, RTS8 B R oTik
B

g ¥
1 BEBIUVERE
NACHUL, . 7 = b &AW 3 BIESR LcL O,
(m. p. 139~140C)
NACEEKEAR « NAC i R 150mgR50miD % 2 7 5
ASECRE D ED, A8 S~V TE

WK, B

24

—ifEr, @k By
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2T b+ 7 bV 2Bmgh 100ml b #
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Zow bty JHEETAR

2 BESOER
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Pk a < b 7T IR ERE
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B : AvIiarATla—A—Fxr=F) -
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[N EEREATT
MEEHEREE
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BEMETL ¢ 150kg~160kg,/cm?
AR « Sl

W R R« 280nm

WIS il v v 2 0.68AUFS

3 kEBlOSTERE

NAC#7mg % STtk HiSsml oA =47
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FHOb, TO0pEHTREEIFORERNL Y v
k3T g ol Uice BITFHRIGAOES &M e —
ZTEEA R, B NAC I i X bk,
SEHRBUTA T LT E SRR T L.

TR OB
1 SREHEORE

1.1. BEfA&LUBRHBoRN

304 g = Az, —NHRIE S L8854 X ¢ fo Lichros-
orb-NI,, -C18(0DS8) #{k 24k A & % LichrosorbRP
-18,-OHiE % 2 {35 & S ¢ fzLichrosorb DIOLD 3
MEOBEHEBITGAE J ~rt+ik, A VT aErT i
=t R, AR F—ApTFTahb=hb YA, 4V S
EATAI—A+TF 2 b= ) +KO 4 FEOBIHE
oW TEEHEY T - T, BEHEIC2V Tt Lichrosorb
RP-180 e — 7 iglk, RIFREFHGCEED BIFTH - 1o,
BUE T8 /—ndK, AV Fadr7ro—it+
KEDHTURFA ) IR E L — 2 TRIRATRECh
ofce AR A+ T b= b B +RBITAY I
EATAZ—N+Ta b= b UL EEOSTRY
—~ BRI BT Ch ot AV TREAT AT +T
b= VA KTIE, AV IadATAa—A0HE
ORI Licsie, NACEINAC OIS ThE 1 —+ 7
b —ADSHRIRIF LA BH, € — 7 B kT A
2B D, Fi 77 KENS ER Ui SHERE ©
— 7k, AT AIETIE X USRI o R Lo
VIR AT Tl T b= b ) K (200 20
S5V/V) R BEMH & LTl Uiz,

1.2, RESEDHORE

4 250~300nm HifBIn A SRR A~ PR G

R e T T 4 D ) DB 25

80+
NAC (carbaryl)

S0 2 — Acetonaphthone
£33
w
Z
I3
= A0F
o
jea)
)
o
<
O
o

a0 Solvent

0 _J J
1 i i3
0 5 L]
TIME ( min)

I AP ONACDIHMH S a~t 75 4

Fig 1 HPLC pattern of NAC (carbaryl) in a

wettavie powder

Hl—=FTbF) V4T I/ TFYRVEY, p—=}
TRYATAFL R, PIAfIF,2—FI/TVET
Y, A=, 2 —TF = bF T P VIEOWTR
Wi - foo NAC OEFFNN 3. 040 0HE 1 —F 7

b w25, 4—TF I/ TVIRVEVE I, p—=
PENVATATE FL3, 78448 FL6Y, 2—

FERITVERIH S V05, B —AB 54, 2—T
whF 7 rVEBOTHoI. L —F T bFS Y, P
=heRVWAFTATEN, PANMLIF, 2—FT3/)T
VESEVILREBEHEAEN RSO Y — 2 &
NAC O =7 Tk Y, i, 47307 V=
VEY, HrsV—N, 2=TFEbFTIVDE BT
it 2—TFbFT7 P VvOE—7RBNACOY —7 L4
BELTHED, Lot RIFAOTC2—~T € ++7 b
R P ITIORE L, IR v~ b 75 a%
A Lice

1.3. SBEEHoRE

NACHflcE b LRt dhd NAC D4



RECORDER RESPONSE

26 SR HATAT S H119%
g0 L
0 1.5t
NAC
25, 04z / mb iz methanol
& 2 — Acetonphihone
n .:9 25,04 / ml in methanol
) &
b=l )
or £
- ‘;: =
B =
= l1.0F H
9 o g
~ <
a0t zl &
£
8 ]
o =
= Q
g 3
= =z
@ 1 5
20 R % C<3 U 3
[45]
O »
\ ¢
H L 1 3 !
0 5 10. 200 00 e
TIME  (min. } WAVELENGTH {um)
W2R NACL -7 b —aAoiilifkra~b 73 HIE NACLZ-F-w b7 b vOEABIA~T b

-
Fig 2 HPLC pattern of NAC (carbaryl}

and 1-Naphthol
THBE1-+7 b= NAC LodkniaiEch o
E B ipim o TS Lice NACES g, 1-97 b~ 50
Mg, 22T b+ b 20pg e W0miDRE J— L
L, MRS ROy v~ &7 7 4 —iflt
L, NAC k 1-7-7 b~ A D4R, R o
BT oo TOHPRIFESMEIBETCH o1 H12K
miua<bdI AR L.

1.4, BliE#s RHRTEORE)

NAC @ 4880507 =~ 7 b A- ORI EILE 3
Blmd X 5 1280nmf3ECh b, i, FAEERGTI &
LT 52~7 2 t+7 P VS 3RIRT LS
2B0nm AT BABRIN A ~ 7 P ARHF LT 50T
SR B 280nm & L,

1.5. NACOKIFhH, & oEIRE

T NAC 7o —ali Pzt - <, AR & i
51,229 OARFFIERM L, EREL RS RERR]
TR Lice FEEMNEIL09. 4% Ch b, IR
R 0.34 Choto

s

Fig 3 UV spectra of NAC (carbaryl) and
2~acet0naphth0ne_‘

B3 MBLKAH S OEER
Table 1. The recver of NAC (carbaryl)
from prepared
NO S:éggée Found Recovery*
(mg) (%)
1 32,6 50.77 99.12
2 34.8 50.71 99.02
3 33.5 50.54 98.69
4 32.8 51.15 99.86
5 33.5 51.35 100.27
AV. 50.90 99,32
Sud dev. 0.34

= Theoretical value 51.22%

2 ERELOEE

Al NAC Joifl a4 & BT L TR D
TAHT LTcHEabR Y 2 TR L.
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Hr2d% SRk k ERERTE TS U7k & Dk
Table 2. Analytical results (3¢ found) of NAC
(carbaryl) in wettable powders by the
proposed method and the official method

Proposed method Official method

No (%) (%)

1 52.51 52.73

2 51.85 52.41

3 52.30 53.08

4 52.85 52.91

5 52.22 52.67
AV, 52.29 52.95
Std dev. 0.31 0.27

" &

KFAFFONA Ch %A RBILRIH B A Fdiik 7 o
b &7 7 CE Lz, BSEHC Lichrosorb RP-18,
Spm ¥, B A Y FebrFPra—A—Felb=
Pk (20020 85V/V) RV, REIHEH T
2—F & b+ b v Vi, TR B IR i
99, 4%, WINAKFIZ X Ao SR L B R 2
0.31Ch » foo ABILMERM NAC 2ic &, &
BT <htn 5o CRFAOSMITERSTEL LTED
EEZBRD,

1) EEEE - ABEET - 3 KFE Nels: 6o
(1976)
2) Cowvin B, M., Engpanr, B. 8., and Haxps, A,

R :J. Ass. Offic. Anal, Chem : 57 648 (1974)
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Summary

Application of High Performance Liquid Chromatography to Formulation

Analyses of Pesticides. (Part 1)
Determination of NAC (carbaryl, Il-naphtyl-N-methylcarbamate) in

Wettable powders.

By Xouichi Mivasurta, Akihiro 01, Kazuo Ocura, and Keisuke Suzukr

A rapid and selective method for determination of NAC (carbaryl} in wettable powders by
high performance liquid chromatography cquipped with a UV monitor was established.

The procedure was as follows : The sample containing }7pg of NAC was extracted with 15mi
of methanol, three times.

This methanol solution was diluted with methanol untill the total volume of the solution was
100m{.

Five mi of this diluted solution was mixed with 2m/{ of internal standard solution containing
0.5¢g of 2-acetonaphthone and filled up to 10m! with methanol,

Twenty gl of this solution was injected into a high perfomance liquid chromatograph.

The column (4.6mm I D. x125mm) packed with Lichrosorb RP~18, Spgm, was cluted with
isopropyl alcohol-acetonitrile-water (26 20: 55 V/V).

The column effluent was monitored at 280nm.

Avcrage recoveries of NAC in prepared samples were 99. 496 and the standard deviation was 0. 34%.

This method is rapid and selective, therefore it is applicable to determine NAC in wetable

powders at routine analyses.
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Fig. 1 Degradation of Zineb and Amobam
in formulation
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Fig. 2 Accumulation of ETU in Zineb formulation
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Fig. 3 Accumulation of ETU in Amobam
formulation The legend followed to Fig. 2
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e X S IR ETOES T hI i@l b
to. TolS, TV oOSLTILoOERTE SRR oS
CHPBBERAB LA, Tyasobdmiiticr s
LD E 5, WIFTI e,
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31
BlE PA7BIVTYALADHRSTO
ETUD G
Table, 1 Degradation of ETU in inert
ingredients of Zineb and Amobam
formnlation
s "~ Storage 6
conditlgon 0 1 2 months
incubator? 2.30%! 2.28] 2.33 2.26
pesticide
Amobam; Storehouse?’ 2.27
Low temp.
room?® 2,27
incubator 1.829 1.82 1.85 1.79
Pesticide
Zineb storehouse 1.77
Low temp.
room 177
1. 40C 2. less than 30°C through the year
3. 5°C '

L

[

1 ethylenethiourea (ETU)
2 ethylenebis (dithiocarbamic acid)

3 ethylenebis (diisothiocyanate sulfide) (EBIS)

37

H4W WHHC T B P2 T O RGO TLC A%« +—& (40C 6 7 Ak, UV
Fig. 4 Pattarn with TLC scanner of Zineb metabolites (UVz, visible) in formulation
stored in incubator (40°C) for & months UVes)
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Sammary

Accumulation of Ethylenethiourea in Ethylencbisdithiocarbamate Formulation
(Zineb and Amcbam) on the Storage Conditions.

Shigeo Suzukl and Masaatune Opa

Degradation of zinc ethylenebisdithiocarbamate (Zineb) and Ammeonium cthylenebisdithiocarbamate
(Amobam), and accumulation of ethylenethiourea (ETU) in both commercial formulation that was
broken the packing seal (breaking) and not broken (not breaking} were studied for (~18 months
under three storage conditions;low temperatureroom (5'C), pesticide storchouse (less than 30°C
through the year) and incubator (40°C).

Amobham was susceptable than Zineb for storage temperature. When Amocbam formulation was
stored incubator for 4 months,it was decomposed about its 459§ and ETU was accumulated §. 5~8.0%
corresponding much more than 85% against degradated Amobam. In pesticide storehouse, Amobam
was degradated its 6~8% and ETU was accumulated 0.49¢ after § months, and in low temperature
room thier change was almost negligible.

All those results in Amobam formulation was almost the same in both of breaking and not
breaking.

Zineb formulation indicated interesting results that ETU in not breaking was accumulated
about fvefold in breaking, imspite of the same degradation number of Zineb {about 53¢) in
incubator for 0~6 months, In pesticide storechouse and low temperature room, Zineb formulation
indicated a little and almost the same change, except that accumulation of ETU in not breaking
in pesticide storehouse was a little more than the other conditions.

It was suggested by experiment using thin layer chromatograph that Zineb in formulation of
not breaking was different metabolism from that in breaking.

Then, storage conditions of both fomulations was discussed on the hase the accumulation of ETU,
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Table 1. Chemical names of tested organophosphorus insecticides

Common names

Chemical names

Acephate

Chlorfenvinphos (CVP)

Chlorpyriphos
Cyanophenphos (CYP)
Cyanophos (CYAP)
DAEP

Dialifor

Piazinon
Dichlorvos (DDVP)
Dimethoate

EPN

Fenitrothion (MEP)
Fenthion (MPP)
Formothion
Isoxathion
Malathion

MBCP

Mecarbam

Methidathion (DMTP)

Phenkapton (CMP)
Phenthoate (PAP)

Phosalone

Salithion
Thiometon
Trichlorfon (DEP)

Vamidothion

: 0, S-dimethyl N-acetylphosphoramidothioate

: 2-chloro-1-(2, 4-dichlorophenyl) vinyl diethyl phosphate

: diethyl 3,5, 8, ~trichloro-2-pyridyl phosphorothionate

: p-cyanophenyl ethyl phenylphosphonothionate

: p-cyanophenyl dimethyl phosphorothionate

: S-2-acetamidoethyl dimethyl phosphorothiclothionate

: 3~ (2~chloro-1-phthalimidoethyl} dicthyl phosphorothiclothionate

: diethyl 2-isopropyl--methyl-4-pyrimidinyl phoesphorothionate

: 2, 2-dichlorovinyl dimethyl phosphate

: dimethyl S-methylearbamoylmethyl phosphorothiolothionate

: ethyl p-nitrophenyl phenylphosphonothionate

: dimethyl 4-nitro-m-tolyl phosphorothionate

: dimethyl 4-methylthio-m-tolyl phosphorothionate

: 8-(N-formyl-N-methylcarbamoylmethyl) dimethyl phosphorothiolothionate
: diethyl 5-phenyl~3-isoxazolyl phosphorothionate

1 8-{1,2-bis (ethoxycarbonyl}ethyl] dimethyl phosphorothiolothionate
: {-bromo-2, §~dichiorophenyl methyl phenylphosphonothionate

 §~ (N-cthoxycarbonyl-N-methylecarbamoylmethyl) diethyl
phosphorothiolothionate

: 3-(6-methoxy-2-oxo-1, 3, 4-thiadiazolinyl-(3) -methyl] dimethy]
phosphorothiolothionate

: S~ (2, 5-dichlorophenylthiomethyl) diethyl phosphorothiolothionate

: S-[a~{ethoxycarhonyl} benzyl) dimethyl phosphorothiolothionate

: S-([(6-chloro-2-oxo-3-benzoxazolinyl) methylldiethyl
phosphorothiclothionate

i 2-methoxy-4H-1, 3, 2-benzodioxaphosphorin 2-sulfide

1 §-(2-ethylthioethyl) dimethyl phosphorothiclothionate

: dimethyl 2, 2, 2-trichloro-1-hydroxyethylphosphonate

1 dimethyl S-[2-(1~methylcarbamoylethylthio)ethyll phosphorethiolate

35
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Table 2. Amounts of total nitrogen in Chinese

cabbage leaves applied with organopl';osphorus
insecticides

Total nitrogen Relative

Experiment Ingecticides mg/100 mg amount
dry matters  to control

1 Control 4.47 1.00
DMTP 5.00 1.12
Thiometon 4.85 1.09
Diazinon 4,84 1.08

cyr 4.96 1.11

MBCP 4.95 1.11

Dialifor 4.90 1.10

Il Control 4.43 100
Acephate 4.87 1.10

MPP 5.27 1.19
Vamidothion 4.65 1.05
Mecarbam 5.53 1.25

DEP 4.86 1.10

CYAP 4,79 1.08

CVP 5.34 1.20

111 Control 5.03 1.00
PAP 5.29 1.05
Dimethoate 5.52 1.10
Phosalone 5.97 1.19
Salithion 5.54 1.10

Table 3. Amounts of total nitrogen in Chinese
cabbage leaves applied with phoesalone

Total nitrogen
Days after] Leaf mg/100 mg dry matters
treatment (position [Phosalone
P applicd (A)one (B) I A/B

4 i 3.93 3.63 108.4
4.35 3.97 109.6
3 4.66 4.45 104.7
7 1 3.37 3.09 108.9
3.72 3.25 114.2
4,51 3.43 131.2




1979512 7

Y R L B fpokd: 37

Table 4. Amounts of amino-nitrogen in Chinese cabbage leaves applied with

organophosphorus insecticides

Amino-nitrogen Relative
Experiment Insecticides 2g/100mng amount Symptoms
dry matters to control

1 Control 37.1 1.00 —
Mecarbam 61.1 1.65 Severe leaf burn
MPFPP 87.5 2,36 ”
Ccvp 53.8 1.45 ”
DAEP 37.2 1.00 Marginal leaf blight
Malathion 38.3 1.03 Yellowing on new leaves
PAP 57.3 1.55 Yellowing
Vamidothion 28.4 0.77 Normal

i Control 7.7 1.00 —
DMTP 36.6 1.32 Marginal leaf blight
Diazinon 24.8 0.90 Necrosis on new leaves
CYAP 35.4 1.28 #
Thiometon 33.8 1.21 #
CMP 25.7 0.93 #
Phosalone 36.4 1.32 Chlorosis
Dialifor 32,5 1.17 Slight yellowing

1t Control 35.4 1.00 —
CYAP 40.6 1.15 Necrosis on new leaves
Formothion 36.2 1.02 #”
Isoxathion 32.8 0.93 Necrosis on leaf vein
Chlorpyriphos 48.3 .37 #
EPN 36.5 1.03 #
Acephate 35.9 1.01 Normal
DEP 34.4 0.97 “

v Control 32.9 1.00 —
Diazinon 31.6 0.96 Necrosis on new leaves
Formothion 36.2 1.1¢ ”
MBCP 35.8 1.09 Mottling
Dialifor 34.7 1.05 Slight yellowing
Acephate 31.7 0.96 Normal
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Table 5. Amounts of soluble protein in Chinese
cabbage leaves applied with organophosphorus
insecticides

Protein Relative
Experiment Insecticides mg*/g amount to
fresh leaf control

I Control 8.78 1.00
MEP 7.83 0.89
Dimethoate 8.45 1.08
Formothion 8.54 0.97

CYAP 2,16 1.04
Salithion 9.34 1.06
Isoxathion 9.15 1.04
Chlorpyriphos 8.47 0.97

EPN 8.25 0.94
Acephate 8.90 1.01

II Control 8.80 1.00
DMTP 9.47 0.96
Diazinon 9.73 0.98
Thiometon 9,49 0.96

CMP 9.50 0.96

cYPp 10.15 £.03

MBCP 8.07 0,92
Phosalone 9.66 0.98
Dialifor 9.35 0.94

DDVP 9.986 1.01

I Control 12.75 1.00
Mecarbam 12.82 1.01

MFP 11.15 0.87

Ccvp 11.52 0.90

DAEP 13.01 1.02
Malathion 12.06 0.95

PAP 12.15 0.95

x Calculated as albumin [rom eggs
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Summary
Phytotoxicities of Organophosphorus Insecticides to Crops

{Part 4) Nitrogen Contents in Chinese Cabbage Leaves Applied

with Organophosphorus Insecticides
By Akito Isuitanl and Mineko Yukimoro

Various phytotoxic symptoms were observed on young Chinese cabbage plants when they were
applied with organophosphorus insecticides. Relations between phytotoxic symptoms and nitrogen
contents were investigated. Contenrts of total nitrogen in Chinese eabbage leaves were increased when
they were applied with fenthion, mecarbam and chlorfenvinphos causing severe leal burn, and
phosalone causing chlorosis. A few increase in the contents of total nitrogen was observed on
leaves of mild symptoms with other insecticides. Amino-nitrogen were remarkably increased in
leaves when applied with phenthoate which causes yellowing and with other chemicals causing
severe leaf burn. Soluble protein was decreased in leaves when applied with fenitrothion and
chlorfenvinphos which cause severe leaf burn. Application of MBCP causing leaf mottle also

decreased the soluble protein.
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Table 1. Degree of leaf burn on cucumber leaves caused by molinate - simetryne

Experiment

Leaf aobserved {Developmental stage)

Amount of formulated product per tray (g)

5 10 20 40

I 2nd (fully expanded) — 1.1% 0.9 1.3
3rd (2~3 cm in length) e 1.8 2.4 2.8

Il 4th (fully expanded) 0.4 0.7 0.5 —
5th (4~6 cm in length) 2.7 3.0 4.5 —

111 3rd (fully expanded) 0.6 2.3 1.0 —
4th (~7 cm in length} 2.6 4.0 3.4 —

+ Degree of leaf burn 7 days after treatment
0 : no visible symptom
5 :100% leaf burn

Table 2. Degree of leaf burn on various varieties of cucumber seedling caused by

molinate « simetryne

T T Experiment I
‘L‘H\*—a

I1

Leal observed

(Developmental stagey  2nd leaf

(5~6 em in length}

4th leaf
(2~3 cm in length)

3rd leaf
(fully expanded)

Variety

Su-yo 1.8

Chojitsu-ochiai 2 2.8

Chejitsu~aonagafushinari 2.5 1.7 2.4
Tokiwa-shunju 1.3

Sokusei-tokiwa 1.8

Shin-tokiwa 2.4 3.0
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Table 3. Degree of leaf burn on various stage of cucumber seedling caused by molinate + simetryne

Stage of scedling at treatment — 8 ...

Leaf observed

1st 9nd 3ed 4th 5th 6th 7th
1st~2nd leafl stage 3.9% 4.4 2.9 2.8
2nd~3rd 0 3.3*% 3.8 3.0 2.3
3rd~4th 0 1.3 3.4* 3.5 2.3
{th~5th [} 0 0 1.8% 3.3 3.2 2.3

* Leaf growth ceased just after the treatment

Table 4. Degree of leaf burn on cusumber leaves caused by molinate and benthiocarb

Experiment Leaf observed (22:‘;::05? ;:}1;1;&1 molinate molinate- benthiocarb. ben thiocarb-
treatment) sHmctryne simetryne
1 2nd (fully expanded) — 4.3 0 3.5
3rd (3~5 cm in length) — 3.6 2.0 3.3
I 4th (fully expanded) 1.8 2.9 — -
5th (about 5 cm) 3.0 3.0 — -
Gth — 2.2 2.4 — —
1 4th (fully expanded) 2.4 3.4 2.1 2.3
5th (2~3 cm in length) 3.9 4.0 3.5 3.6
Gth — 3.3 3.2 3.1 3.0
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Summary

Bioassay on Phytotoxicity by Evaporated Herbicides from Paddy Field

Mineko Yuxkmoro and Yasashi Suocaxr

The cucumber plant at the vicinity of paddy fields has been suggested to be injured with
cvaporated herbicides from paddy water, in particular arcas of Hokkaido and Tohoku districts.
Therefore, methods of bioassay to know the possibilitv of occurrence of these phytotoxicity, was
investigated on the cucumber plant in a plastic film tunnel in which evaporated_herbicides were
blown. In the case of evaporated molinate « simetryne, the cucumber plant showed a marginal or
interveinal chloresis or necrosis and a cupping of young leaves. Degree of the later symptom was
same to that appeared in the field. But the former symptom in the assay conditions appeared on
only two leaves, though the symprom was found on 5~8 leaves under ficld conditions. Age or
variety of the cucumber plant had a little influence on the results of assay. The cucumber plant
showed similar symptoms with benthiocarb « simetryne, but cupping was very mild. Symptom of
whitening appeared with only herbicides containing simetryne. MCPB, a hormone-type herbicide,

caused severer symptom on the plants in the film tunnel than those in the field.



Explanation of plates
1 and 2 : Symptom of interveinal necrosis and cupping of upper leaves in the field of

Esashi, Iwate Prefecture.



: Phytotoxic symptoms on the cucumber plant in a plastic tunnel which was used for assay.
. Whitening with molinate . simetryne.

. Cupping of upper leaves with molinate . simetryne.



@

5 I Marginal necrosis and necrotic spot with molinate

6 © Symptom of benthiocarb . simetryne, cupping is very mild compared with

molinatee . simitryne
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: Phytotoxic sumptoms

3 ~ 6 : Phytotoxic sumptoms

n6 DOEH

molinatee + simitryne

molinate + simetryne
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