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Table 1. Date, spray frequency anl chemicals.

Date of spray : Spray frequency

1

OOdmg?SINS} "18) 25) 5 1%].“:T-U- Asoz’Bordeaux
[ VI W' Yo Wi w W2 ine*'mixture
,A R S
B |x %x"'x % O 0O 2|— 4
ClO x:+0O x O % 3|~ 3
(alternative)
D i x x OO0 © 4 — 2
E |0 O C l O o O 6 — 2
F - - VN — 6 —
Or-TUEZ,  a--Asozine  x --Bordeaux mixture

* ---Active ingredient is methylarsine sulfide.

L
H2E WAEN R e AR
Table 2, Spray frequency and arsenic residue from
grapes (Delaware var,) sprayed with organo arsenic
pesticides (TUZ and Asozine)
D " Residue onand in gr'ape:é

SPray  Chemi. As:Oy ppm

Coding frequ- cals

ency Peel ' Flesh - Fruit

A I nona 0.24 . .06 0.10
0.13 . 0.09 0.10

B 2 TUZ 0.90  0.10 0.27
0.49  0.22 0.28

c 3 TUZ 0.70° 0.6 ' 0.38
0-61 0.20 . 0.31

D 4 TUZ .29  0.24 ¢ 0.49
0.87 © 0.23 | 0.40

E 6 TUZ 1.34 ' 0.36 : 0.56
L15  0.36 & 0.57

F 6 Asozine 1.05 0.2 | 0.51
0.26 0.6

1.58

FIULTH7FYREIMITOL0TH0.1 ppm
Bliov@Emilah, = o8y FRTE 2000 (%
KT /¥ w1000 EHbiid 5 & 1 B4
S70Ri 0.1 ppm B e FRFROHGED S i,
RELRE LT CHTET - 1208, FOERAER
EO e #ipf o &, fimEE S o TRER
A& bt BT, 20MMERREDFNES
LAEHOREDT &M o, ChERTT 30 R
B 3843 e Bid L SHRBR~BHET 54, 208
THEEEBEIRE S BLAHLEBbIE,
BHEEHRBRAUAFHLI 5 -00E8HFL LTFDAYD
EamiREEp T e L, 7Ky, 8, Yo Blren
Y D3y Tepm L1155 Tlr A,

AL TADIRES 2 ETOEKE « HTETR
SRV : BT Ky
AT« =€ FARA 2. 000480
WA SR TONE - 0, 5, 10, 15, 20H
R
B MU e ¥ FACRIR 2,000 L,
0~20B L BED, B0 L0RF5 9 -

FHEERE 0.1 ppm SEEHEIN, LELLLOENLS

(13)
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Table 3. Arsenic residue on and in grapss (Koshyu
var.) sprayed with TUZ,

" Residue on and in grapes

Interval after spray, .. AsO; ppm
Y% peel  Flesh  Frait
0 0.23  0.14 0.17
0.20  0.15 0.17
5 . 0.20  0.15 0.17
o2l 0147 0.17
10 0.27 013 ' 0.18
. 0.23  0.11 0.15
15 | 022 012 016
] 019 0.10 | 0.14
20 © 021 014, 0.17
0.17  0.12 0.14
control 0. 16 0.04 : (.08

0.18 | 0.04 © 0.09

Nd 0.17 ppm FEETHER (20H) ks e ERTR
DFBEETEYD S 5 T,
7 PO e ERELR
SR 0 =¥y b KRR 2,000 45 A MR L7 F
W FomBELEY FUHE,
bl e
7 PO e R 0.2 ppm BETERAED T F
VIRED e RBEC RIS LY, BEboRshi e
SERH S4EEE {r Lo, The 7 Fofhoe
RHDIBEL LTERIT 5L 0.02 ppm L#55, 44
HE3HETH Ve BB US SN THALT 5,
HAE =ree bERGLET FyLba
L7 FOBEpD « 58T
Table 4. Arsznic residuz in winz made of TUZ
sprayed grapes (Koshyu var.) '

Arsenic residue in wine

Sample As,0y ppm A
1st year 3rd year
Wine .15 0.22
0.18 1 0.18
Precipitate from wins 0.47 : 17.4
0.45 14.8
1-2 Boripsg

X RIEY - 40545 8 1

BAa i = o2y bk 2,000 (35

R - ST R IR W

W7F o MmSSES 4, 12, 23, 31H, 687,
14, 215

i

WO - SR M D 5012

Iy f§ B : 8 A16R

& B ALCLALCo E (Gutzeit)

Er D a4 -

By FKRBEEG L RMORED « RRERR
0.3~0.5 ppm EIFTH D, EHEUHEO0.1~0.2 ppm &
RER L,

BIR Brvy PERWLARO BTG

Table 5. Arsenic residue from TUZ sprayed pears.

Arsenic residue  As,0; ppm

Sample e N - -
Peel . Flesh Fruit
Treated |  0.81 0.40 0.46
0.73 0.22 0.25
0.78 0.24 0.33
Control 0.73 0.07 0.17
0.37 0.07 0.12

; 1.08 0.09 0.19

13 Yoo LERTHR

3t Gufedh - WEY

W ERER - TR ARG

RT3 - cEREE 300 5 CHIKEMATH L Hpl2

CRAL, BAFEEGHZRTED)

WAr B O WENSEHES HME (MBIX), 8RTE (1

MRIAE), TANE (Z@/EEE), TH
188 (4 @K

B F: 8 HMA

£ 0 B AVOALC, i (Gutzeit)

Bipeome:

FDA T rBREICHT S5 B HMHG 7 ppm XD
THOeFHTE/A2 <, &G BIFEEHELAY
OHRFFB LTz, B ko v HBRERBEDTHH T
Ednb, BEMSHGIE D e BINHOAEIEREL

Mo vEWEMALL) vTOe HREE

Table 6. Arsenic residue from fead arsenate sprayed

apples (Iwai var.),

o Residue on and in appi_e_s h
N As:0y ppm

Peel  Flesh E Fruit

£

Interval after spray, |
waeks

32.1 1.0 4.3

0

1 29.4 2.2 5.1

2 26.9 1.4 4.1

4 | 0.9 0.2 1.3
Control 3 2.3 0.3 0.5
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EEh, RA~RERTLEL L DL
14 TEROLEFRER
fope BV S S
W« ORISR
HoAdEA - e BRIN260MEHE (& w1 L EICRAD
& 8 B ALQLALC i (Gutzeit)

# 4 B ;107151
WIEE & Figkkin -
BT R LFHRE
Table 7. Date of harvest and weights of lettuce

BAGN B,

and Komatsuna (Brassica rapa L.).

Date of harvest 15/ 22! 29! 5/ 12/}II

Interval after spray, weekc 0‘ 1| 2s 3 4
Weight of lettuce, g/plant | 554 583| 836! 762] 1251

Weight of Komatsuna,
g/ plant

!87E 14 22 27 78

g e
LrRITyFeheg FDA cE#ftowe ) —&8
& 7 ppa O5~10[EHEL, ToMBYoRERLNS
S Eiinb 5T 3 ISR L TERBREITICE -
Fe, HELCOEC LA, 2 Y FOEHRER L.
~3EFERIRL TR DT e 3RDHTIL S - D8
LEZ oA, BFNCEX e E@NORYNBIEIR
WBEZILNDEOT, BERACHATIEARDEDL
UZHED 4 BRI 5 28N b B,
WAH e@MBENMLIZLERA, ITVID
b FERER
Table 8. Arsenic residue from lead arsenate sprayed

Lettuce and Komatsuna (Brasszca rapa L.).

ATsenic ‘residue
As,0; ppm

Interval application, weeks l -
| Lettuce ‘Komatsuna

0 38.0 84.0

30.0 76.0

1 29.0 - 42.0
35.0 40.0

2 12.4 15.2
12.4 | 152

3 3.4 1.8
3.4 2.3

4 3.0 0.7
2.8 0.7

Control 0.9 0.0
0.0 0.0

BARTUE - {ZBEAHE : PRk o BB OIRE R 15

T Z3HI0 EPN B X007 74 ORI

WEEE L s, awv

WREHORE B EI L 2 2 3@ EUEEYC B
B, Ty FREE 2ABTHEEN &1 o, B
HXb3BHET, Lr2@diylof a-v+ah3E
(B WERE L.

HefrEA] - EPN FLHI1000{5HE, <5 F 4 »F HL000
e

ATETT « AT R E R

BRI - 19624210 H15H

M OFE WY HoWhE, 4 BHOWHTO
M, 9 B~2lHKHEMDRMANS - 12,

ST R A BT B L,
Fic LIERE L7-o58WL, Ly 1IE 200g, a
vyl 150 g 2EBRTAET SR oL, HRO #-
~NEVFERL, EEEELDFERMS ABARAL,
n-~FH O EEHOERE & 5T Buckley #:5 £t
B L7z PNP &9 ¢ L,

BREEN

SHRERERIRRRT, ViR, avydbdig
HmE 1 HEREFICSIORAMNERL TR, T4
Y HLBE L LA Lo EPN @miELE 3ppm, «<F
FEOERRZ I THEH S, SHBIEBINTS

H9: ¥ EPN L¢3 74 o OEHR

Table 9. Residues of EPN and parathien on and in

vegitables, {ppm)

7 Yegetables . - Komatsuna

\I"s Lettuce '(B?asszca rapal.)
Cf

nterval *days)% EPN Eparatmonl EPN lparathlon

0 l 2.2 | 17.5 |33.2] 54.5
17.9 ©  14.9 {33.0. 48.5

1 18.0 8.4 19.2 17.7
11.7 8.5 {210 17.4

2 i 11.6 8.6 |1L.7 12.0
1.1 8.3 [12.2 13.6

4 4.0 9.8 | 8.2 6.6
9.3 2.7 | 8.4 7.3

8 2.8 2.1 | 1.8 2.0
2.5 2.6 | 2.5 2.3

21 | 0.52  0.3¢| 0.18  0.10
;0.3 0.351 0.1  0.10
Control*# ! 0.30 0.7 I g.83) 0.75

# Since application

## Collected at the application day
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755, EPN BERELRUA, 7574 v BEERD
3ETLERHBEL T 5, 2lHf2E, =7 vF+E
OBRERE 3 bo—-n BT EREM, LIALKRE,
ENOBENS T bbb ST, BEEMMNEEL
Tiad, (A= v+D2AHROSH{HT » b a—npl
T 7200, EEREL b ffho 735 v
IHIFTE LB EFLSNSD) LFRIZLTHE. T
O XS REERR SO BEL#ERET IR TS0
TEEDPE T HIREORIC YO d3#E 5 CREN

x Bk
1) REEELEE, AN, EHEAES, MERATEE,
4 5 (1953)
2) HIEILNE, ARE-BR, {RRESER, BidiRE
(1959)
3) Methods of analysis A.O. A.C. 9th Ed. 305(1960)
4) Official food and drug administration tolerances

24 30

for residues of pesticide chemicals, 1957
5) Buekiry, R., Courauast, J. P., Analyst, 79 285

Hob, (1954)
AERIC RN S - LB NSRRI SE, 6) {EEEAREE, BEEILHE (bEONBE  FIR4TE 124
FHE RS S AR SR, RS RS I A R (1961)
EETD.
Summary

Pesticides Residues on Food Crops

By Tsukasa Kastiwa, Shinko Gorto and Rokuro SaTo

Grape trees were treated with organoarsenic fun-
gicides, and the spray residues of arsenic were
determined by the A.0.A.C. method (Gutzeit) for
the grapes and the wine made of them.

Although slight amount (0.1ppm) of arsenic was
found in the non-treated grapes, every one application
of the fungicide made about 0. I ppm of arsenic deposit
on the grapes (Delaware var.). Most of the treated
arsenic found to accumulate on the peel, and showed
no appreciable speed of penetration into the flesh.
Four weeks after the application, however, the
arsenic residue found to be far below the FDA
tolerance (7 ppm) on and in the fruits.

The inconsiderable amounts of arsenic were detected
in the wine itself and in its precipitates.

Similarly spray residues of organcarsenic fungicide
on pears were determined, but inconsiderable amount
of arsenic was detectable on peels of the pears.

Apple trees, lettuce and Komatsuna (Brassica rapa

L.} were treated with lead arsenate, and the spray
residues of arsenic were determined by the A.O.A.C.
method.

Although most of the arsenic was detected on the
fruit surface of the apples, amount of residue were
appreciably small comparing with the FDA tolerance
(7 ppm).

Thick deposits on the lettuce and Komatsuna (5-10
times grater than FDA tolerance), decreased gradually
contrally with rapid growth of plants, and dropped

‘below the FDA tolerance after 3 weeks.

Lettuce and Komatsuna were treated with EPN
and parathion emulsion, and the spray residues of
insecticides were determined by the colorimetry
based on Buckley’s method.

Residues of the organophosphorous esters on the
vegetables were equal or 3-fold higher than FDA
tolerance (EPN=3, parathion=1) after a interval

of 8 days.
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HMERTITONE L SR T, COlERNR
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DI TR 3O TREHILE +AEST 5
PENES, EFAKECOLSBEEPS, SSILLD
225 FF LA RS Y B B LB, T O
TEQHREAETREL, i, WHhicr2AkE
(BT LTIRET 5147 F4 o NEDLH0H
AR LOTED, BEH AR THREGES
F L ERIEOH I L DTN LD TR S,

wERAOINTFF

FAA v v e — GREER) 2R, 10535020
I OEFE A2/ —nEANTBRE BT SR E -
TREHFD AT F4 2 BL, po= b7 o /-0
XA F4 - OREREL ., NRERIT 5,
ﬁ%ﬁﬁﬁﬁ%ﬁ&ﬂ*mﬁﬁ&ﬁtbt&%éﬂ%ﬁ

, BB OATHNI RO L, fo 0 A2, WA
Dﬁﬁ*“<&?hbtgbtﬁqfﬁf Nfst3F
A d A A E RS TERIS R & LT TR
LTLasoiciiahz,

EOFEC LA BHRR 0.1 pell TH .

# FCETLINSFH

2.5emx7.5em PARFA FFFR S~108% 14HE
LT, BROW « OHHIT KPS &, MAMTHREIR
LT, A4 ¥ AL F 5 vkp-=t
T o =N LD BT L,

%1 00o8E (ABREOEMIBY 5D

% 19614E 8 H3 B

I REELY v o RERE

gy #5408, #IE: Sm

SR 0S, Jo~dh O B 2 m/sec, HilE28~20°C ik

IRI65~6725
WEFISER 297 75 o FLFI2000{%
kG : 60 Ymin (H-{)
FATHE RS, B30 m/min

BRRD 5 FA4

WHrRmS S dEy 17m EHh TS S ofiic WiT

LTI v €y S~ RIS el & ¢ b
SSoEFA#M 20m OEEE B TH4 AEETLAE
&%, BLrS SoBEEMS0.5, 17.5, 30m (Fihis
Higic i F I mOE S, ¥y ¥y —2@ELTHL
7o i A D AR LU ARTIH 1L LO0SHE, X o
BHO 2T F A L EHIEL e £ TIBHORBERIN
Lo, Sz iig 23 F 4 BRI REY
TH -7

AFA FIFRDATFA

Wik RF4 FFTFRRFAM LI T F4
Table I. Parathion deposits on glass plates,

Location of glass plates - Parathion

_ mg/m?

Among the trees, 7 5m from the way of 8. S 10.7

" 12.5m ” 1.3

” 17.5m o 0.6

o 22.5m ” 0.5

" 30.0m " 0.8

" Behind the trees, 7.5m " [ 5.3
Behind the young trees, 7.5m  » 18.8
" 17.5m » 0.9

In the vacant space among the trees 12.5m # | 0.4
Among the trees in the orchard l 60.9
” i 40.2

In the vacant space in the orchard ! 19.4
” . 44,6

At the verge of the orchard 14.1
" ‘ 25.3

On the lane along the orchard 2.7 .

IR RT R SEDIRLDHEFT T TT F4 RN
LT3,

E2ROHEE (MEEORALEY HEE)
Bk 196145 8 A 4 H R
HiFR ¢ AR RE LA
Hi4r: 3408 B M 6m
R, BEA SRR, FEeAC, BEFEIET0~30

%

R : 227 F4 »AF2000450, T -1 10000%
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S S EOEMEERABECED BT ENRIHE
OF, RO ST Mg T it s RO iR 155 ~3.5
BB OEERD 2T F 4 »EHELI, SEETISAD
ABEERL -, HFERILTh 554 v 0R
EHRERFLTTH 57,
RFAFFFRALEDreTF4
WIECRTIHSKERD L ThOBETHHEYER
D23 F4 oPBHL THE,

£ E

WRAD 27 F4 v EYEL FBRIZHLTR LR
FoO.1pglD DIFCH o7z, LBLEABRETHERHLE
FEEA P~ L DI RE DI, FRIE
TR S LTIREL T s T F A

)

w6 5

Kb, HENKEEHEE LTIRET S5 74 >
BHETERL, O3 TFF4 » 2T 529
EHOBEMSETE D, £, FERS v P
— R EROTERERAT ZCRERELET I0oT, B

| BIED. A VAR A DI REAENOSE 51T

HBEREEHOLZ CEMREELLL, BIFRIZLT),
g E R R RE TERE H A R T ETEEL
T35 F3 R hiEEE{RENEFEI N3,
R R RO RRC R v ¥ — TR
EENBORENFEENESRERCET T2, Lok
THREHOS ST ¢ o L RIFFRER ks,
WILA T4 F&5 AL BHETROFERR It
S ST L A TERAENA L TRBL, Rt K
ZMEIEMI S S EEINET S I0m L EREY 3,
EACHE P T IR ERD 25 F4 TN
TED, BREL-EBCEOTLEOREN DS,
Ltzhi o Cre 5 F o4 IR OMAIC AS & 3R
M AL A & 5 TR L A B L,

Summary

Distribution of Parathion in the Apple Orchard After Being

Sprayed by the Speed Sprayer

By Sinkd Gord and Rokurd SaTd

Parathion emulsion was sprayed over an apple
orchard by a speed sprayer, and the distribution
of parathion in the air and on the ground of the
orchard was measured colorimetrically by the p-
nitrophenol method.

Thirty liters of the air were collected in a Midget
impinger and parathion was absorbed in methanol,

No parathion was detected in all samples of various
conditions.

The deposits of parathion on glass plates collected
at various places of the orchard were determined.
‘The results were showed in table 1. A large amount
of parathion was found in all samples.
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UL TEHETHEDTH S, FEOIEMC 2L TR
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DT = /el RE-T 2 /T 5D P ERISLTEE
HEFTEY, PCPRLZBARBBTHEOCHL, i
DT =/ —NERLZEER-RICHRERTEEMNE,
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MEE DR LT PCP o/ S LIt HT
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Table 1. The color reaction of organic compounds

with 4-aminoantipyrin.

“""Calor of the | Absorbance at

_ CompoundS  xylene layer |574mp
Reagents blank Yellow ' 0.005
Cyclohexanol # 0.001
o-Cresol Red 0.005
P-Cresol Yellow E 0
a-Naphihol Brown £ 0.038
p-Naphthol Yellow 0.009
Resorsin " 0.009
Pirogarol 7 0.00L
o-Nitrophenol Brown 0.065
£-Dibromobenzene Yellow 0.005
Chloranil o . G.015
8-Oxyquinoline Brown : o 0.008
Propionaldehyde Yellow ¢ 0.003
f
Benzylaleohol " + 0.002
Quinhydron " 0.005
Kanthydrol " 0.002

pg 7 L7-3i4&, «o-naphthol, e-nitrophenol 3z
Zn PCP %4 pg, 7eg WHEETBERAELRINZ
OMOHTTTRETs my ORI &R,

S, BTEETEED PCP O EHEI 5
&SR L i, %32 £0FE b T, a-naphthol,
o-nitrophenol MERICHFEL HBSREORE 55
M, OEITREEAEEEEEAN,

2. @k, 13EGO PCP Do

Fxogst, H3HMoBBRHhrSRICEETh
¥, EOBEXEZ AT &b o70T, COX5E

(19)
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Table 2. Effects of additives on the color reaction ISR LEDLF Ly AARESlcmD gt b D,
of PCP. STAmpOPREE+ ¥ L 2 RE L L THlES 2,0.025
: PCP 53 pg4 - PCP 43 pgt 8B b v A0 ml E R AL U TR B
Additives _Additive 53 pg_ Additive 530 pg  AflET 5. HHEEEL 0ERBUARL, BnEs
Color ;&ﬁ?rb Color aA;E:seorb B4 5,
None Blue 0.470 Blue  0.380 A-Tik GFEHDIEER
a-Naphthol Brown  0.508 Red 0.778 PCP 1ppm ElE&EEOHRBHCOHG S,
o-Nitrophenol TS o512 0.613 HEEHBL, £050mi (PCP 10~T0pz £415) %
R0 ml SR : D, 0. leekEsL+ + ) v 4
Quinhydl.'on i’Biue 0.470  Blue = 0.403 WA mE T pH R1UPILRT 3, WmlDn—F i
Hydroquinon Ny - 0.471 # 0.392 ~ .
Metol . 0.464  n 0.385 MATECEHEDEY, HiLT=~FAF2dTTE, ©
Oleic acid p 0.480 # 038  OEPE2EIFL0B, KWICHER (1+2) £k
Propionaldehyde (" 0.472 ” 0.367 TEEE L, 20ml) T —F ATk CHD &Y, &
Benzylalcohol [” 0.468 0.380 WU CKE2HO R e e, 351 —F 220m]
o egent ” | 0.471 # 0.360 ~ CMATHOIERDBAUL, =-FrRERD, &
5 l : OEOO 10 ml OEFKTIEE S, T—FAFEdh
" » i 0.470 G 0.352

BITHRFEBRE XD { BOTRET 50, &1, BT
& PCP 4 7#:LT PCP Fhhdisld i, ok
SHAERL N ERF L 7,

& W OH OE

ko PCP ZHhEis4 3 5HE LT, ABC O
8oDFERERH Uiz, L7 PCP #4-7 31 /7w
FEY) TRASEDIREL AB BTRELRLTH
D, AEP CEELIEROSNORALFEELZOT,
BrEEOSHRILERT 5, CETRAMESETRE,
FEBIUHTRIEY w508 i, FRcRO
BRERRTVHHEDIOER, TP I BT
T ERCTARRREBEOTHEMLIL,

Biftsgo frel

cOPREE A, BESIULHhD PCP 0461
{5, CROBRIMEC2LTREREY.

g X DEREL - PCP DREULE (m. p.180~-190
SC W00 mg ZEL LT ED, N0 KEgks +
DLAHEIESm U, FRLII DO AR T 5 AILAR,
0.025% REGF M) VLB T EELT . COHEE
0.02522 8+ + 1 ¥ AT 1045 540, BLERY
LA, Fils K USRI HIEILEEL, e
TR 2, BUEESE L~ 7 ml 254525 ml ©
FEeRBEEIC LD, 0.028 22 [RER M) o AEREmMA
THEFIOMl 295, 02264 —TFT /7 FEY Y
FEHE 2ml EMATE S LD, 1 5%IC10% Rk
HElml Rz, FL OBEBT LA EELD

FDOHZAZ FATEHLEL, KELTIVEbHEE
BEETRACTz~TAETETZ, = —F AR
AR E A b, TREIAIC0.025 oL BUEE T Y o A
Foml Einz, HiokHpTedblL, E5KS ml @
0.025 25 s+ b Y 9 L0 O T BT e i
FL, HECDBR O EN & RN B L TR i 4 5
EL, THEBMEEL, Rifck PCP ARd 3,

A-2 ik GBI

PCP i1ppm BT OBATS,

REEAHBL, 2O 250ml (PCP 10~70p2% )
EYR500ml GRS E D, FHEE (+2) 3 ml
BMATENELL, No¥rEmATUATESD THE,
LT RO SR e B L, N ¥e30ml &
MATHEEDHAEET I, ¥ f2aa 100ml ©
SR SO Y, 0. Loak (kS b Y o AEEES0 mbE N
ATEHADEH, FELTAFERNOSHRMC LS, ~
PRI E I KB P v LB m] AT
B LIEVEET, AN EAT 5. REHCHER (1+2)
3 ml A TEIELL, BOBD 0ml O —Fagk
AU, B kb 3 BifEiTs. =—F s
$h,10ml OEFKT2ER 205, ¥ EbE=1
FEARILHBOEL, 2 —F AR, FRREHSE0-025
2ol b Y TABHIC L, ETWEONEIC LD
HAEERETS .

B GEE -7 vhiHiED

PCP 10~70pg 2ELAEETHEbET TR L E
D, EE50ml £l 1ml SEBRSSNE, WEELT
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H 5 AR EAN, TOHDEETHENEROTRK
BELHO 10 A0 1 R 5 THERETS. SRR
50ml & EEe &Y, WHBEmATHRESL, =
T EMET L 5D EE SR TKFENOFE
Wby, EoRn—7A5m Aini TEECRE
9, =—FAMEEL, 10ml OREAT2EE
ROBTVHEhEIMT I X2 CHLEL, =Tk
kL, FRAYE 0.025 22068+ + ) 7 AL EML,
HLDFETHRAERET 3.

Citr (ERIF v L il

HEH® R MR PCP @Ak & L, KR
FHEL, Bl F oL oyt TEM AT - Tl 3,
COFEENRO PCP OEREBHAL . O,
FTaed Y & LT 0.0252 BEEg - ) o AR GO
TRBHERARTELOT, Y MEB2F ) v LR
R,

ARE R BEORYRMCH T CHRRETE S EM
AN 500ml Ok 7 5 R 2 &Y, B2 mit A,
Fi Ly 20ml ARy FEMATHREL, 5 AR
L sbgds, v AT ETHMEL, +
Ly FT 3R IDFOWMC L D& DA A
KEME B, F2 2RO 0ml 282y F TE &
D, FR40ml OHERBTCBEL, CDEsH 2
B - T 3ESE+ vy v EENORBEFC LY,
DROEACHEEMAITRAL -0 biA8 TR 5o
I, MASEEE2 + b o AFEIOm], 0.2264 —T 1/
T+l oEE 2 ml 2inA TS0 BllL D EED
H# 3 SRAETE L1022 R EEHE 1 ml 2 WA TEh
wWEL ¢ 3 2Msp -, 15DMIGRL, v rF%E
FEE lem el kD, 57dmpe ORREEEF &L &
& LTHlET 5, WEis v ERBERC T2
L, BBE#ick b PCP oxilid 5,

BRSE-SFO XA LTHYY 5, PCP OELR, 100
mg ZELLRMDED, HEIOM ©FX7 3722
Ah, 2L rERATEMLEFLT S, COf2ml
AZHRRIM QAT FAILERy +TEY, £V
vERAEELTEYER LY S, COMI~Tm Bk
FERTFIC LY, YL rEARATEREEL{10ml &
4%, BT EREORECL DM/ 2t v
L OLoFERLInE TRAE LY, TORMERE
T B, #vivloml EREREEL TERRINERD
%, &ilEi: bEAREER T, Ny s,

4@ PCP D4athiH:

e Bagl, Toble Rile=mr 7221029,

BB - N - (R Bikho PCP 024 21

AR —n150mt AA T LIEBL D 8- 0 b EiF
HECT TS, WM 2 0EbE EAVIA
TEY, KEETAF/ —nERET 5, REHE
0- 1257k B b Y & ABEE 30ml fo &L, BTFHER
A-TER U THT LTS,

SR

WEBHOHFHRONNE LEoFETai L -SRI
FIXDOBOTHZ, Lo ORBCITIEREGHE, B

H3—1% WhfcsiEhd s o8t

Table 3-1 The blank values of the waters of the
Tivers.

Rivers Blank values,® ppm -

) as PCP
Riv. Tamagawa ' 0.004
(Takahata-bashi) 0.008
” 0.008
(Hino-bashi} 0.007
it 0.002
(Koremasa-bashi} 0.004
" 0.002
(Suido-bashi) 0.002
u 0.002
(Maruko-bashi) 0.006

# 0.007

{Tamagawa-ohashi) 0.010
Riv. Rokugogawa 4.007
0.007

# 0.005

0. 005

* Analysed by method A-2.

H3--2% FKPILEENDE TS 2B
‘Table 3-2, The blank values of the waters of the
rivers.
T Methods Blank values, ppm as PCP
Rivers el . A-2 B C*
Riv. Megurogawa 0.012 | 0.010  0.008
(Taiko-bashi) 0.018 | 0.008 0.008
Riv. Edogawa 0.012 1 0.005 0.012
{Tida-bashi) 0.015 | 0.004 0.015
Riv. Nakagawa 0.012 | 0.007 0.010
(Komatsugawa-bashi) 0.013 | 0.012  0.009
Riv. Sumidagawa 0.021 | 0.017 0.023
(Ryogoku-bashi) 0.020{ 0.018 0.022
Riv. Arakawa 0.016 { 0.014 0.020
(Komatsugawa-baghi) 0.018 | 0.008 0.017

# The distillation was neglected.
HhroaT PP BEREITNTURLEZBIONSH
5, Zhoijfiix, PCPEAOHITC L 23D EbRS
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b3, TOERBLTHOBEFTLEMEL, {iKBiE
KX DEEaRRE/ISL, Bis, BRllokiEgT

BRI L DA OFEL T, ENTE L OER
D75 T LPREBODTHEIP S, RSN HEEPCP
L, DIOERNTHEIEFBALTLELHITH S,
SRR SO AT 75 B #ENZ 0. Topm BT L BbNI S
nd, COBEDTF v7hd - ThERERBEAE
ELOBARTHESL I L, Bfflck T, 3
S EEBT T v ERTEEBELLEEL AR LGRS,
EECAHORERREITT 2 X3 AR, 1201k
ZSVOERETOEIERTIOTEL L, OGS
HEPEGREN &SSO THEEL CHER T BLE
WHLORWETH B,

DE, Zhoomliikie PCP E&FEmL, ZToOER
BELoNABRIE4IZOBY T, BEMET~2H
BEA,

Fik wkho PCP oEIE (25)
Table 4. The recovery {25) of PCP from the waters

of the rivers

i

&

—

e Methods
i A2 0 B L C
Rivers i l
Riv. Megurogawa 85.0 . 93.5
100.0: 82.5
Riv, Edogawa 75 0, ; 85.0
2.5 ] | al-5
Riv. Nakagawa 85.0 .
79.0
Riv. Sumidagawa 77.5 83.0°
| 65.0 E 93.0
Riv. Arakawa o910 9L0
1040 96.0
Tap water 1 80.0 - ©100.0
10(} 0 )| i 88.4

Twenty microgram of PCP was added to 250 ml

of water and analysed.

Pl EoBitosi, Kho PCP ofifiks LT, 4-
T3 /T rFEY LB LR ST
b, fidmEELs LT, BHEF SN, 500ml O
# FL>70. 0lppm HEEED PCP 4L I3 &:z’ﬁﬂfiﬁ‘
THBH. B C?%%ﬁbmﬁﬁﬁﬁi?@:b%mﬁ
DIFE L DTHTHETH 5.

KAFED PCP OEhiE

1. BEICLE PCP O458

PCP m#ydaie s LTREETH D, KA fidfrs
NBE, ek TEEEhA L LB, RERE

#E5% PCP mHRGIC L5408

Table 5. The decomposition of PCP in the aquecus
solution by sunlight.
The concentration (ppm) of PCP (1)

~~_ Classes 1 ‘
A-1} A-21 B-1| B-2| C-1| C-2
__ Date )

Aug. 28(initial) | 9.2 1 9.3 9.31 9.3 6.0} 6.5
29 0.4] 04 1.3 1.1|591 6.3
30 0f of 0| o0!6.1]6.4
Sept. 2 5.5 5.5
8 5.6 | 5.4
12 5.6 | 5.4

The concentration (ppm) of PCP (2)

‘\\\“\\:fffﬁ :

- IAI,Azl ' B-2

Date& time _ i N

Sept. 4, 9 AM (initial) |45 |42 !41.5]30.8
4, 1 PM 31.7 |33 33 |32.5
5,10 AM 28.3 | 28.4 | 31.3 | 31.3
5, 1 PM 16.1 | 17.7 | 18.0 | 19.8
5, 4 PM 13.2 | 18.7 1 17.1 | 17.4
6, 9 AM 10.9 | 13.5 17.3 | 17.9
6, 4 PM 8.4 9.5:15.314.9
7, 5 PM 3.8 44| 7.8| 7.6
9,12 AM 0.6 0.6] 1.6 L4
10, # k 0.21 0.2° 0.6 0.5
11, » ol o0: 0 o

The climate

Date

Av. temp. (°C) Weather

Aug., 27 30 Fine

28 29 "

28 29 Cloudy

30 28 Fine

31 28 ”
Sept. 1 27 ”

2 26 ”

3 26 "

4 26 Cloudy

5 28 Fine

6 i 28 Cloudy

7 24 "

8 25 Fine




19634F 3 Jj

STHMIC AR SR THET 0 bhs. £CT,
ZTONMEOH EEHIT L DRDFERET o7,
Fbh, HEKEHGT PCP ki (pH7.4) %
2 Y, TO2! £2Bemx2Wemx 17em OHF F A BB
A CKiESem), SHi-2HFEBALREL. 2K
whid, ARGZ 1 BdhENcsT, BRIZIBKDE, B
LHTERESAY 570, 1M &k L PCP
PUEAE4-T I /T ) PR EDRAEL o, WK
(CRY LT PCP ke v —a AR TR
FL, FERCIRAE, SHTLA.
TOFERILFESRCRIADT, HiEK XS PCP ©
SREEDLHTELTHY, IWEOEHSGR1HETREA
FEANTHEA B, BEOBETH 4 BEIT02L B2
ST 5, ThiowLe—aAhirheid PCP i 2 EiElgk
I BI0BEELLSELLL, 5T PCP 042
HAROBEABICI - TRFEHLNBE L0 BN S,
2. KEKROEMIC KD R

FEEERE, HULEOREHIT PCP itk 3 :Tohbh i
T 3EEL 2 LM 120, BhEmmic kb
KRS LictonTd s L BbhE, £LT, [PCP
AT EAGH, BHE X DERFL S, E0ko
B0 PCP I &5 et 5w, DEDHE
%"‘lfi‘ﬁf& =72,

FLE RO
Fig. 1. The model of the paddy field.

/<;2223 %
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A ?

4 Y.
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wmyi nine

FHRH B, BIFIRTIHILEELLHL, Scn ©
FESWCKEAEAE AR, RIFD bom 2403 & SiEk%
ANTIEMAGE L, BRWRAO2 BT, 1 HEL X
CPY T PCP-Na KERZKIT &L, 1kg/10a 48
YA HEREITENCRTL, ALEREEC XD
FRELHE, 1B~ EDENTTL AR
W, ¢TI/ Tr Y v L TR U, BEER
1. 2mm/ %, 3.5mm/AD2EEE L, WEEI0GH,
#EG 4 SBEEETE o, AHEEBERTETOSE
HRESY e s —OEBO, 774 LEHRETES,

L)
%,

15 e,

g - M - 50 - Rifukho PCP oa 4T 23

FEX Wiho PCP
Table 6. The concentration (ppm) of PCP in the
overflowing water from the paddy field.

Interval,* R;irnlmfnall,' )

days [ mm/min. A B ;B/AXIOO

z L2 9.7 | 731 75

i E 9.7 | 6.2 . 64

¥ 3.4 9.1 ¢ 6.1 . 87

9.2 8.1 . 66

1 Lz , 153 ; 8.4 . 55

13.5 | &si 65

” 3.4 ' 12.4 9.2 «

| 13.3 6.8 51

0.5 - L2 16 9.0 56

) " 9.0 . 5B

# : 3.4 ” 10.0 | 82

; ” 9.5 | 59

* : Since from the application.

%k Caluculated from the amount of PCP added.

A : The concentration of PCP in the water in
the paddy field before rainfall.

B : The concentration of PCP in the overflowing

water.

EEORRIE 6 FOCRTMD T, BRFO PCP 32
ERERRBCEBFER{, KABRPOR0LTHES, &
L, EAkpsigic kMK L TR, T ORI ER
DRHILR BT THIY, ORRTHEWRHOKE
DNRFEHFRED L ININORILDY, MBS &
EHICEFENRIUES LS EhTNEOTE, °D
F SRR s b D& Bbhd, COERBIFTICE
HESNTHEDT, COFERLDLZBEREDME
TORMEHET 3 CEEOTh LR, @O
oAk T PCP 2iUf L aER XRS5 E
Iid, L 0EBREO PCP 45 A75K00E0 7 2 ik
MHEBTHELS, 8, PCPRFE, mihickdhoPCP
WENBOLTHa0, BERRFCHLOTLOREAE
HRic ks aBL0d, RERIAEECEZLDLE
B, |

3. KEBTO PCP DiEs

Efsox Ml PCP ZRA L8 aicid, PCP BN
X BAE, M kB, Bis Lk
DLTHLTHEDH, TOHEDMERT TS OERH
{HEDE S THARTEERbNE, 220,
DKEKD PCP OBER D THEERTFIE - 12, HE
L[5 @8 T L S EEE B YT S iF O SRR OKHE T
H5, Hifiokic s bo—~a@E L LT PCP JEHNT
DREARB XCRBLEEFI L o, HH%3 BEEIT
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W7 KEPD PCP D
Table 7. The degradation of RCP in a paddy field.
The concentration (ppm) of PCP in water and

soi]
Tnterval,** PCP 1 water *
. . PCP 1n soil
days I hi N T
0 2.4 i 4.0
1 5.0
2 0.24 | 0.00 | 0.11 1.6
5 0.02 | .01 ] 0.02 3.1
7 1] 0 0 1.9
Control 0 ’ 0.1
* ppm of dry soil.
## Since from application.
‘T'he climate
V. Rainfall Note

: A
Date i\J\Te.-athf:rtemp.uC mm

June 24 Fine ' 22.3 | 0 Control sampling
) Application,
27 Clowdy 17.7 = 0 o ling
23 i 21.3 0.2 Sampling
29 " 19.7 0
 Flowing of watar
30 o 20.6 1.6 began
July 1 I 21.8 2.4
2 Rainy 22.0 51.1 . Sampling
3 Cloudy 24.4 0!
4 f p 21.9 . 1.0 . Sampling

PCP Rif# 3kg/10a WAL, HE%HE, 1, 2,

5, 7HEICKHKSSCREEEIL, fEoARK
XY PCP 254 Lz, KBOKRERH Som ¢H 72,
ANOBEREBETRCRTBYCH S, THbb, KHE
A PCP (3HIAIME L0 4 1 Higds E el
KRR T 50 L, 1tk PCP GHEREENE L,
2 B%R&D S5 BROFHEL TRRICR ILHDT 5,
UL L 7 SRR C & o ot td, SERIIIHR S
FlRKICEFE ST, fhailRicd, DxTHY L
RBEFENTHEELRE, LFRIELTY PCP &

L)

1
rﬁ'

Rk ailitiso PCP @il DEMETs 5, 1
BB HELET 5O LEDNS,

Bl EDFS s X CHFRICBY) & BT 08 5 2
BRTRIFIRRE TR IR, A S e o 2~ DLARET
FEHE, SEGLAR B LT O R RS O (S AR
RHET B,

A PCP O BAfHmE LT, &-T 1/ TV FE
Y R R S U CTL S, o7 s
— WAL T /T ED ok L TREERTH,
FOEEHN PCP LR LTHEOT, 0 ERICHTE
Lt PCP OEB|EHT L Ly, FRoEikic
HEEINAGHYHORB EHDPTHNITHS,

Atho PCP OiBESIE:: LT, ERETRL,
Mgk D n—nFEhiE LT PCP AT
ks,

PCP /A#iis B DM TR TS & PCP LigEw
THPEIET 3, UL, v—AiPic AncBad
HECE S LASETHIBEAEGRLEB,

ANTEREEC R KEAORIIE L S~ o iR,
BEATOKE KD D PCP £ 5ATNE & &,
#Hptthic b PCP ASh i DI CTEEN T B T &
o,

FEOTEHC B 5 PCP ORI A s D i
’63’3 97‘:;:

X [

1) Warnwy, G. R., Anal. Chem. 22, 1298 (1950}

2) Haskiws, W. T., Anal. Chem, 23, 1672 (1951)

3 &R, BME

4y Deromyraxx, W., Seaaver, L. T., Ind. Eng. Chem.
Anal. Ed. 14, 310 (1912)

5 #AH-—, Btk 4, 94 (1956}

6y JIBEHE, RBEUGH, veEASRE, HEEAMERAT T,
19 (1962)

7t B3



19634 3

B - B - {558 : KIRKp PCP 4y 25

Summary

The Determination of Micro Amount of Pentachlorophenol in Surface Waters

By Shinko Gorto, Tetsuki Kawamara and Rokuroe Sato

Experiments were performed to establish an impr-

oved analytical method for a small amount of
pentachlorophenol (PCP) in surface waters and to
investigate its behavior in the paddy field. The
following colorimetric procedures (Method C) was
proposed as the most precise and convenient method.

A sample water (500 ml) and 10 ml of phosphoric
acid were distilled using a all-ioint distilling ap-
paratus to collect 450ml of distillate in a flask.
Exactly 20 m] of xylene was added to the distillate
acidified with 2ml of hydrochloric acid, shaken
vigorously for 5 minutes, and left standing until a
clear xylene layer was obtained. Abput 10 ml of the
xylene layer, 10 ml of M/15 Na.HPO, aq. sol. and 2
ml of 0.222 4-amincantipyrine aq. sol. were pipstted
into a test tube with a glass stopper, mixed well by
shaking for 30 seconds, and added Iml of 102
potassium ferricyanide sol. after 3 minutes standing.
After another vigorous shaking for exactly 3 minutes,
the test tube was left standing for 15 minutes. The
absorbance of the xzylene layer was measured at
574 mp in a cell with 1cm thickness by a photoel-

ectric colorimeter, "Fhe amount of PCP was calcul-

ated using a calibration curve obtained from the
authentic standard.

Above procedure proved to be quite suitable for
the quantitative estimation of PCP in natural waters.
Because all samples collected from several rivers
gave only negligible amount of the blank values as
shown in Table 3. Though some phenclic compounds
reacted with 4-amincantipyrine, they proved to give
little interference in the analysis of PCP when their
amounts are not so large (Table 1 and 2).

‘The behavior of PCP in paddy fields was invest-
igated from the practical aspects. PCP was quite
stable when the solution was stored in a brown glass
bottle even under sunbeam, however, PCP component
suffered accelerative degradation by sunlight as seen
in Table 5. The decaying speed of PCP component
in the water of the paddy field was very rapid under
the practical conditions (Table 7). A model of the
paddy field (Fig. 1) was treated with experimental
heayy rainfall, and the amount of PCP in the
overflooded water was estimated as summarized in

Table 6.

HBY Yy BAEANCEAT XXy v LAYy 2 AF T —F

FHEElZ oA T

B OB ol 5o B oK

FEY ELHO DY AT 5 - SEE T
AOMERIEERE , MEEELTEAR, 4 =32,
veysE7), FOEOREMBEHIA TS, X
W HENARMEST, ENEHERRIE#EbIT
WAT X &Y 94 (Cellosobruchus chinensis 1.} %
i, sEERY CREROTY) v A7 5 AT

J3% Hestrin® @b@HEIC X DEEL L#HRERET 5,
SR E
I} oERSETE pH 8 ¢ Y k2 F M) v (Nag
HPQ;:2H.0) 11.876 g/l ©BZE Y »E2 A KA U v 4
(KH.PO,) 9.078 g/l @ 5 WABRST 5.
BALT e Fa ) L R Y o EREHOCSHET
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LFATY LREREL, 0.0MM OT 2F 00 ) wils
{EOWIT 3,
b FEE LT ¢ ERO  2MITA D AT B,
3ONAKFE(LF b Y 7 o
EHCEAIRE | ZHIEAR10 g FWEAK 10cc iz
WRLILDI (1+2) HHEB0cc £RAT 5,
0-37 M H{LIT TSN - 0. 1N Ol T MLm=
(FeCly) M0.37M HE#S,
Vs pHT.6: Hikd + ) v 412, ks Y
7 2£0.24g, HWikhA v T L0.27g, FHEEF FY A
0.2g, it 2oy adg FETAELTLINICE
%o
HRE - TAFVILCE5g & L0 vyl
WEBLMZ TALTERL, ¥—=TOEL, ) vy

WEEME TIMERTHE 2D T B,

A LR AR MR AR TR Y v
BT € b TEALEEEAEY 5,

EEAE

Tt TEREE I R LR Y S e R
WRHBRCHITEY, BBETT ¢ b rlREL,
ALY CERREEE oo, BENHE 1 cokini 25°C R
AR T 2 R L0 & SO Y B, BBIET &
Fooa ) LERELcek AT COMEBAKIEREL, 56
KSR 5, A»SEOXELT, £ Fasin
T3 BRI L 3.5 NKERET 1Y U LOBIEE
AEER AR, TO2cckiFinl, HiT=HIEE
-EEEN ] cc AFING B, ChAERToAL ol
B SHEGH T co ML, <y 2 v oDURS SRR

Bl HBY CHIRREETXSV oLy ) v R T T —HlE
Toble 1. Inhibition of Adzuki-been weevil Ch-E in wil7o by organophosphorus insecticides.

Insecticide Regression equation Ch-E 502 Inhibition (gg)
1 DDVP E ¥=5.33844.931 (X—1.483) [ 0.26
2 Dibrom ‘ Ye=4.90542.119 (X—1.598) “ 0.44
3 Metasystox ¥=5.076+2.299 (X—2.124) | 1.23
4 Dipterex V'=5.170+-2.608 (X—3.126) 1.5
5 Malathion : ¥=5.193+2.596 (X--3.888) 5.1
6 Ethy] parathion } ¥=4.857+1.629 (X—3.9568) 113.3
7 Sumithion [ ¥=5.107+1.781 {(X—4.121) 115.1
§ Methyl parathion g Ve=d 67241.486 (X —4.148) % 233
9 TDiazinon ; ¥Y=5.364+2.423 (X—4.612) : 2090
10 Baycid J ¥=5.210+2.397 (X—5.279) g 1458
11 =4.673+2.010 (X—5.223) 2440

£

Dimethoate

Y is the percent inhibition in Probit
XA is the logarithm of dosex 102

Bl

HEY R ERE LB TRF S oA 2 vn A FF—w Ml

Fig. 1. Inhibition of Adzuki-bean weevil Ch-E in vitro by organophosphorus insecticides,

{2a) uoniqiquy F yJ 3o uqoid

Logarithm of dosex 10° (ug)
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Ll %Gz DDVP «<Dibrom <Metasystox < Dipterex
{malathion < parathion <Sumithion <methyl parathion
<diazinon <Baycid < Dimethoate ®¥ilic#: b, DDVP
& Dimethoate OBHCERM 1 FiEOENEDLNE, T
DEHERZEAD O ZAZQHHD ) v 2R F 5 —¥,
BN OAIO ) 2 AT I —FloDl>ToE
Ll ki T—® L T3, T4 b DDVR
Dibrom, Dipterex X5 3HENAEERY) EB{LS
Midsdo ) v AT 5 —YEERE LTHREAL, BER
Fa ) LB IR B LA Ll BEREBAAL
T3, FodF4 Y YE e, BRUEEEESR

{REF « {£FE BB VBERC L5 T2 9L 002 ) vz TF 5 —¥EBLOLT 27

ERFERPEETNAREGELT AR ERREDS
NSl FEEY 7 X £V Y LT BB
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FHELTLAEN, Ozl rarF 7 —LYHER
& oz BEdrmpb @RS S higls,
B g
FAES I LOBRER DY) AT F~HEEL
THOSBERY »EaFlicksMEHLMEL, 502
EESERE R0, BEDERELMH DDVP LRHT
> Dimethoate Olicid Ll 10471 FEOERL L
B, ) vEMEAHE F A Y VEMEAY L ORBIEHL
RHEIDERSEEH, V574 vigtadheisrs v
Bz - ¥ LABBER D ok o 1.
Farh, WP Rd 3L 2 ) v o275 —EE
THEROMICEEE R AMEREED SN .
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1} Hestriv, S., J. Biol, Chem. 180, 249 (1949).
) BB, EHBRFEEFREREHRENRER
2=, 83 (1961). '
3) /NESEE— - BB, BidfE
4 Ak, IEWME T, (1963).

25, 30 (1950).

Summary

Effect of the Organophosphorus insecticides on the Cholinesterase Activity of
Adzuki Been Weevil (Callosobruchus chinensis L.}

By Osami Marano and Rokurd SaTd

The inhibition of. cholinesterase by organophospho-
rus insecticides was investigated. Homoginated Adzuki
been weevils {Callosobruchus chinensis 1.) were
used as a souce of acetylcholine esterase, and the
activity of the enzyme was determined by the
modified colorimetry based on Hestrin’s method.

The in.hibitory activity of the organophosphorus
insecticides were in the following order.

Ll () are given in parenthesises.

DDVP (0.26) <Dibrom(0.44) <Metasystox (1.23)
<Dipterex (11.5) <malathion (65.1) <parathion
(113.3) < Sumithion (115-1} <msthyl parathion
(233) < diazinon (290} < Baycid(1458) < Dimethoate
(24407

No clear correlation was ohserved among the
inhibitory activity, the insecticidal activity and
the mammalian toxicity of th: organophosphorus
insecticides tested.
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Phosphorus Esters Containing Thienyl Group

By Hiroshi Kuso, Osami MaTano and Rokurd Sats

He

2

Our experiments wers directed toward the
synthesis of new ins:cticides. Ssveral new
phosphorus esters of thiophene derivatives, as
given in the following general structure, were

prepared.
R

|
{(R"0P—X (|3 \S/\Y
R
Whare R, R’ and R” reprzsent a hydrogen,
alkyl or ethoxycarbonylmsethyl radical, whereas
X stands for O or S atm and Y for hydrogen
or halogene. A summary of the preparative
routes is presented in Fig. 1.
Physical properties of thus obtained pho-

sphorus esters and thzir insscticidal activities
for hous: ly (Musca domestica vicina MACQ.)

and Azuki-bzen wesvil(Cellosobruchus chinen-

sis L.) are summarized in Table 1. The
toxicity of these phosphorus esters toward
house fly was compared with the toxicity
of 2 commercial insscticids, @, 0-dimsthyl S-
(1, 2-dirthoxycarbonylethyl)-phosphorodithioatse
(malathion}. The ralative toxicity of (R7Q),
P(S)-X-C(RYRHCHSY to malathion is arr-~
anged in the d:acrzasing order as szea in Fig,
2. It may be concluded from the Fig. 2,
that the szries of ethyl estsrs posszsses
higher inszcticidal activity than the szries
of methyl esters. Ethoxycarbonylmsthyl group
brought no beiter effect on the insscticidal
activity, whereas, the introduction of halogene
into the thiophz2ne ring brought a remakable
increment of the hiological activity.

Bl U rEzAFAEOERL— b
Fig. 1. Synthetic routes of the phosphorus esters.
3 _—
—— KSP(OR) S
& : Il XVII, R""=Me
- S N8/ N\CH,SP(OR). {vir, R —ge
s NeHCT s —
(HD NB.OPCUR”)G, 1 " )
—— \S /\CHQOPCOR’,)g v, R''=FEt
J s e VI, R=Me, R"=Me
’ ) ! s VII, Me, Et
|— —r CIP(OR’’ ) NN I ?QII, }};'j:t, %/[e
) CHOH e ” , t, t
s/ Ncor™Ns /\R CHN S ClHOPCOR J2 X, iso-Pr, Me
45 R X1 n-Pen, Et
™~
| N s
SNe/ CH.COOEt 1l CH,COOE® X1, R=H, R”=Et
e i CPORD: o/ Gopory o Mo
CHO C—OH - " . t, e
Ns/ s/ | CHN S (] : ]XV, n-Pr, Me
RS xvI, iso-Pr, Me
I¥
o s -
I S
= - KSP(OR"): ; " ’
N/ Npr B A N\g /O ———= g s/ Nensporry, X RY=Et

(IV)
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BlE VB AFALOBERE e Byl
Table 1. Physical properties and biological activities of the phosphorus esters.
! ﬁ IE{' . ; Physical properties I Biological properties
Code No. (R"O)EP”“X““?—\S Y S — . :
R J b. p. ppfC | LD-50 for  LD-50 for Asuki-
) R’ R X Y 2 yield (°C/mm) ; Ouff fly beeélisxﬁreew
| | G (fdish)
A% —_— Et O H 9  12¢-31/1 1.5468/16 0.0303 73.9
VI Me — Me # » 9 117-20/0.5 1.5741/15 0.0389 145.0
Vi Me — By » u 11 13221 1.5540/16 0.0173 58.9
Vi Et e Me & » 13 128-30/0.5 1.5782/15 0.0418 —_—
1X Et e Et » » 15 118-20/0.3 1.5281/13 0.0088 20.3
X iso-Pr  — Me » » 66 154-6/0.5 1.5570/15 0.0740 —_
XT n-Pent o Et o » 15 104-8/0.2 1.5357/13 0.01C0 43.2
Xil H CHCOOEt Et v » 47 122/0.4 1.5756/14 0.0230 93.8
XIH Me ’” Lt o~ n 44  113-18/0.2 1.56783/14 0.0191 43.2
XIV Et " Me w # 41 128-31/0.5 1.5440/15 0.473 —
XV a-Pr  » Me » « 28 138-41/0.5 1.5418/15  0.232 —
XVI iso-Pr Me » & 33 131-4/0.5 1.5405/15 0.0946 —
XVII H H Me S » 37 125-9/0.5 1.5738/15 0.0262 7o,
XVIIL H H Bt » » 48  153-8/1 1. 5700/20 0.0263 109.1
XIX H H Et » Br 20 145-50/0.2 1.5580/13 0.0055 53.0
XX {CHL0}.P(S5)SCHCODEt
' _— — —_— 0.0114 4.0
CH.COOEt
1 R mosmiewd B EMEEEE
Fig. 2. Relative toxicity to malathion against house fly.
S R
(R"0) EJ‘:'{’—-»Xm(i)——\ /Y Relative toxicity against house fly
Code [, S
No. R R’ R’ X Y
XX H H Et S Br
IX Et e » e} = I —
XI #-Pen  — n” o ” rr——
ViI Me — 4 " #” et wreswe
XHI ” CH.COOEt # o u ]
XII H o v #” ”
XVII " n Me S ”
XVIII ” " Et ” "
v " e # 0 o
VI Et — Me # o
Vi Me — ” ” o
X iso-Pr - #” ” o
XVI v CH.COOQEt » " ”
XV n-Pr " " " “
Xiv Et ” o " "
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EXPERIMENTAL

Preparation of thiophene derivatives.
a. Alkyl-2-thienylecarbinols (I).

Alkyl-2-thienylketones were prepared by a modifi-
cation of the procedures of Jomwsox !>. Thus prepared
CH;S-CO-R were (R, %6 yield and b.p./mm given):
methyl, 80, 98/16; ethyl, 80, 111/18; #n-propyl, 75,
123/20 ; iso-propyl, 64, 113/20; =n-pentyl, 30, 133/10.
To a solution of 28.4 g methyl-2-thienylketone in 50
ml methanol 4 g sodium tetrahydroborate was added
with stirring. The mixture was stirred for 1hr,
treated with some dilute sodium acetate and 200ml
water, and extracted with benzene. The extract was
dried over sodium sulfate, concentrated, and distilled
to give 17.3g (8023) methyl-2-thienylcarbinol, b.
100°/15 mm, Similarly prepared were 6327 ethyl-2-
thienylcarbiol (b. 89%/7 mm), 722 iso-propyl-2-
thienyl-carbingl (b. 109°/15mm) and 7725 n-pentyl-
2-thienylcarbinol (b 140°/15 mm).

b. Alkyl-ethoxycarbonylmethyl-thienyl(2)-car-
binels (I1).

2-Thienylaldehyde was prepared by the method of
WisEre 2. A mixture of 11g thienylaldehyde and 20
g ethyl bromoacetate in 30 ml dry benzene was reacted
with 8g zinc powder under gentle refluxing for 3
hrs. On cooling the mixture was added with 50 ml of
102z H,SO, and left standing overnight. The organic
layer was washed with dilute acid and water, dried
over sodium sulfate, and distilled to give 11g (5325)
ethoxycarbonylmethyl-thienyl(2) -carbinol {II, Re=
H), b. 141°/12mm. The following alkyl-ethoxycar-
bonylmethyl- thienyl (2) -carbinols were obtained by
Reformatsky reaction as analogous procedures as
above, Thus prepared C,H;8-C(R) (OH)CH.COOEt were
(R, 22 yield and b.p./mm given) : methyl, 59, 130-
1/7-8; ethyl, 34, 150-5/24; n-propyl, 46, 150-5/17;
iso-propyl, 46, 140-50/20,
<. Thienyi(2)-methyl chloride (LI1).

Thieny1(2) -methy! chloride was prepared by the
procedures of WiBera®,
4. 5-Bromothienyl(2) -methyl chloride (IV).
2-Bromothiophene, obtained by the method of Hrao
4, was chloromethylated by the ways as described
by WmERG® to give 30% 5-bromothienyl(2)-methyl
chloride, b. 85°/7 mm.

Preparation of phosphorus esters.

a. Diethyl thienyl(2)-methyl-phosphorothionate
¥).
Thienyl(2)-methyl chloride (10g) and 19 g sodium
diethy! phosphorothionate ® in 50ml benzene were

No, 6

heated on a water bath for 2 hrs., and filtered to
remove salt The filtrate was washed with water,
dried over sodium sulfate, concentrated, and distilled
under high vacuum to vyield 2.4g (122) diethyl
thieny1(2) -methyl-phospherothionate (V), b. 129.
31°/1 mm, np!® 1.5468.

b. Diethyl 1- [1-thienyl(2) -alkyl] - phosphoro-
thionate (VI, VII, VI, IX, X and XI).

A mixture of 10g methyl-thienyl(2)-carbinol,
13.2g diethyl phosphorochloridothionote® and 6g
pyridine in 30 ml toluene was refluxed for 3 hrs. On
cooling the mixture was washed with water, dried
over sodium swlfate, concentrated, and distilled
under high vacuum. Diethyl 1- [1-thienyl(2)-ethyl] -
phosphorothionate (VID), h. 132°/1mm, np'® 1.5540,
was obtained in 1122 yield. Similarly prepared were
(R, R, ¢ yield, b.p./mm and #p/°C of C,H,3-CH-
{(RYOP(S)(OR’"), given) : msthyl, methyl, 9, 117-
20/0.5, 1.5741/16 ; ethyl, methyl, 13, 128-30/0.5,
1.5782{16; ethyl, ethyl, 15, 118-20/0.3, 1.5281/13;
iso-propyl, methyl, 66, 154-6/0.5, 1.5570/15; =#-
pentyl, ethyl, 15, 104-8/0.2, 1.5357/13.

¢. Diethyl  2-12-thienyl(2)-1-ethoxycarbonyl-
alkyl] -phosphorothionate (XII, XIOI, XIV,
XV and XVI).

A mixture of 10g ethoxycarbonylmethyl-thieny}
(2) -carbingl, 9.5g diethyl phosphorochloridothicnate
and 4 g pyridine in 30ml toluene was refluxed for 3
hrs, The reaction mixture was washed well to remove
pyridine-salt, dried over sodium sulfate, concentrated
and distilled. Diethyl 2-[2-thienyl(2)-1-ethoxycar-
bonylethyl] -phosphorothionate, b. 122°/0.4 mm, np'
1. 5756, was obtained in 4725 yield. Similarly prepared
were (R, R”, 24 yield, b.p./mm and #p/°C of C.H;S-
C(R) (CH:COOE)OP (S) (OR'"), given) : methyl, ethyl,
44, 113-18/0.2, 1.5678/14; ethyl, methyl, 41, 128.
31/0.5, 1.5440/15 ; n-propyl, methyl, 28, 138-41/0.5,
1.5418/15 ; iso- propyl, methyl, 33, 131-4/0. 5, 1.5405/15.

d. 0, "-Dialkyl S-[thienyl(2) -methy]] -phosphoro-
dithicate (XVII, XVII{I and XIX).

Pottassium 0, 0-diethyl phosphorodithicate 7% (18
g) was dissolved in 10ml! methylethyl ketone and
heated with 10 g thienyl(2)-methyl chloride in 50 mi
benzene for 3 hrs. The reaction mixture was removed
from salts, concentrated and distilled under reduced
pressure to give 10. 5 g(47. 725)0, 0-diethyl S- [thienyl
(2) -methyl] - phosphorodithivate (XVIII}, b. 153-8%1
mm, #p* 1.5700. By the same procedures 3725 0,0-
dimethyl  S§-[thienyl(2) -methy]] -phosphorodithicate
(XVID), b. 125-9°/0. 5 mm, np* 1.5738, and 202 0,0
-diethyl  S-[5-bromothienyl(2}-methyl] -phosphoro-
dithicate (XIX}, b. 145-50°/0.2mm, #up** 1.5590,
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were prepared.

Insecticidal evaluation.
House fly.

The adults of house fly, AMusca domestica vicina
Macovarpy, were made contact on a filter paper (11
cm diametre) impregnated with 2.5ml of the diluted
test compounds in a petri dish at 30°C. About 70
flies were used for each plot with 4 replicates, and
the mortality at 24 hrs, after treatment was observed.
The mortality corrected by Abbott’s formula was
transformed into probit, and LD-50 values were
obtained from the regression lines on a probit wersus
log scale of dosage on a section paper.

Azuki-been weevil,

The adults of Azuki-been weevil (Cellosobruchus
chinensis L.), were made contact with test compounds
in a petri dish {9 cm diametre) at 28°C, The mortality
at 24 hrs, after treatment was observed, and LD-50
values were obtained from the regression lines on a
probit wersus log-dosage paper.

®
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The Relation Between the Time Treated with Chemicals and the Time Killed in

the Embryonic Dzvzlopmeant of the Eggs of Two-spottad Spider

Mite, Teiranychus telarius (L.)

Studies on the mechanism of controlling the spider mites with chemicals No. 2

‘By Shigenobu Marsutant and Hiroo SUGAWARA

In order to have soms information on the stage at
which embryonic development was stoppad by treat-
ment with chemicals at the different ages of the
eggs of two-spotted spider mite, Tefranychus telarius
(L.), laboratory experiments were carried out with
Parathion (ethyl), Malathion and DNBP.

' The results were following.

In the cases of Palathion (ethyl) and Malathion,
as the stage treated with chemicals delayed, the
embryonic development was stopped later and the
duration between the treated and killed time became
shorter. In application of these chemicals, it was
showed that the larvae were hatched from a consi-
derable number of the treated eggs if the treated
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timing was late,but soms of them died socon after
hatching.

On the other hand, in application of DNBP the
stage killed delayed as the treated time became

g = RO IC R R i B 35

later, but the periods from the treated to the killed
time were not so varied. In application of DNBP, it
was showed that only a small number of larvae
were hatched from the treated eggs.
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Table 1. Slopes of regression lines of the insec-
ticides in different ages of eggs of
two-spotted spider mite

Aze of o
egg 1 2 3 4 5 6 7
Chem.

Parathion
(ethyl)l 1.09 1.16 1.10 1.07 1.20 1.32 1.39

Malathion | 2.02 2,14 2.21 2.05 2.09 1.99 2.41
Phencapton | 3.45 3.08 2.23 2.11 2,17 1.83 1.67
EPN 1.04 1.14 1.28 1.07 1.10 1.08 1.05
DNB P 1.63 1.70 1.55 1.59 1.51 1.62 1.68
Chlorobenzy-| 1 53 1.48 1.42 1.13 1.26 1.08 0.91
Tedion 1.24 1.16 1.31 1.24 14.9 1.85 2.48
Ovex 1.29 1.20 1.35 1.26 1.37 2.02 2.30
I 2554y {zF0) BRU~5 VY rELHWlT

B X = JIOMHEEOISHIc L A

Fig. 1. Relative tolerance of different ages of
two-spotted spider mite egg to Parathion
(ethyl) and Malathion.
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Age of egg (days)
The values of LC;, of Parathion (ethyl) and
Malathion at 1 day-old egg are 0.034 and 0.037
parcent, respectively.
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Fig. 2. Relative tolerance of different ages of
two-spotted spider mite egg to EPN and
Phencapton,
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The values of LC;; of EPN and Phencapton at
I day-old egg are 0.008¢ and 0.00096 percent,
respectively.
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Fig, 3. Relative tolerance of different ages of
two-spotted spider mite egg to DNBP.
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The value of LC;, of DNBP at 1 day-old egg is
0. 0056 percent.
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Fig. 4 Relative tolerance of different ages of
two-spotted spider mite egg to Chioro-
benzylate.
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The value of LCy of Chlorobenzylate at 1 day-
old egg is 0.0098 percent.
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Fig. 5. Relative tolerance of different ages of
to-apotted spider mite egg to Tedion and
Ovex

HOE

8 3

.
€ 5

Tedion Ovex

=
T

Relative tolerance
T
[

=

-3

T3 3 4 5 6

Age of egg (days)
The value of LCy of Tedion and Ovex at 1 day-
old [egg fare 0.0026 and 0.017 percent, respec-
tively.
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i, GHPITofR~omBEILT 3EmMICHL C &,
E5IT, EMEOBFCHL TR, ERNRESRTERO
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FHTHBY, BRLOLINEESB LoD LMA
Si, INMEROIRA~OBRBICH ST HE, B
HERO—DOEREELLOLEHELI NG, HFHLH,
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The Effect of the Age of Egg of Two-spotted Spider Mite, Tefranychus

telarius (I1..) on Its Tolerance to Chemicals

Studies on the mechanism of controlling the spider mites with chemicals No. 3

By Shiganobu Marsurani and Hiroo Sucawara

Laboratory experiments were carried out with
several chemicals against the different ages of eggs
of two-spotted spider mite,
{L.}. Parathion (ethyl), Malathion,
EPN, DNBP, Chlorobenzylate,

were applied as emulsion.

Tetranychus telarius
Phencapton,
Tedion and Ovex

The results were following.

1) The shape and magnitude of the tolerancefage
curves obtamed were varied with the chmicals. In
application of DNBP and EPN a very little difference
of tolerance of egg were noticed. But in application
of Tedion and Ovex, tolerance of egg was increased
and the 7

times as

greatly 1 or 2 days before hatching,
day-old egg approximately 54 and 41
resistant as the 1 day-old egg, respectively. In case
of Phencapton, the general trend of tolerance was
found to decreace gradually from the 1 day-old egg
to the 7 day-old egg. In Chlorohenzylate, tolerance
appeared to increase slightly from I day to 3 days
and then decrease to 7 days after oviposition. In
Parathion (ethyl) and Malathion, tolerance of egg
appeared to decrease from 1 to 3 days and then

increase to 7 days after oviposition, in these cases
larvae were hatched from a considerable number of
treated eggs when the older eggs were treated but
some of them died soon after hatching.

2) In application of chemicals which have not
activity on adults such as Tedion and Owex, the
tolerance of egg to chemicals increased greatly 1 or
2 days before hatching. But in application of the
chemicals having activity on adults the tolerance
of egg to chemicals were varied a little, comparing
with Tedion and Ovex.

3) The magnitudes of tolerance were varied greatly
in Tedion, Ovex, Phencapton and Chlorcbenzylate.
When they increased as in case of Tedion and Ovex
the slopes of regression lines became steeper and
when they decreased as in case of Phencapton and
Chlorcbenzylate the slopes of regression lines became
shallower.

4) When the magnitudes of the tolerance were
varied, it appeared that critical stages were in 3 or
4 days after oviposition and in these stages of eggs,
the development of organs started.

EIZBT ARBERFIGHED ¢ £ ¥ 2 Oryzios latipes (TEMmINCK
et SCHLEGEL) =33 5 @it

A

Pt BB BRI A R ook, AllrEREL
Td, LhooRBEE, BYaMREELTEROH
BRLO TS, KEmicT, AL Ll Th
RO EnERTL00nE L, codLRRdciil
TERL,

Ko

SEEE, coFmofRRisdicilbsloobhsk, &
FROEERARBGINETHS, B, RbMHEELS
T3 o PCP nloBEHTH 5, KIMMARES
FokHie, HhomEgshasbhbik, FROBAK
AMBETENZHMENE S ERENTL B L, 55T
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FIEic i b1 - BT b, MRS LTRES
Ee+RadefaocRizbLrEEI NS, FER
BRBZEL BB d T K AINETER Lickao
b 2B TEERCSLTERL-OT, T OHR
oL THET B,

BV Rl X OUHTE

EENCRL A, RO A 24 Oryzios latipes
{Tesunck et Soaneeen) T, KWE4~5cm, Figk
H0.48g DHODTH 5,

D AKBEEAFa 7 V- bR BTBRE

60x60X60cm Doy Y~ rh{TEMCFEL,
THIHBOcm OIESCHRAH L GEHE) AN, 1
7 7MY KTE S BEA S, KB Som B LS
HAKERAGTEMN LA, BAOkwic, B LLER
DB o B B RARERE S 50, DAdd
KB LINDT B LS E o7, KB, 19574E
BHBEMS9 HWE T TOWL r ATH -1 O
Mok, @, BEASWOCLLETE -,
9 HebiaLIEEZ25~30 C p T EMEB, 72,

HEZANL, FAHFEN Y, TAHFY) Yy, ~FF 70—
W, BHC BIU 374 v (ZF8) ORTRAKT
Hb, KTUIZEBRL A NS OREFE 10 T—1
h50g, 100g, BLU200g AXM-I2, FET7 FICEA

B1E

w6 5

Uiz, BB ~<T2RME L, FERAEHE, 1EE,
6 Hi, 130%, 08#%BLUBEKO6EChIz-T,
ERENE A 45200 E LI,

—%, T4 T4 Culex pipiens pallens (CooUILLETT)
O 3 ~4 fdiE AT, BEKFOFIRSEEOH
AT, TOFBREEEEA LT LS
TLCAEAKELY, ThEHFRTYEIOEHRL
teho, BXOEDwo¥ENE 9o Barmiz AR,
LRI T 74 T AHH0ERIAL T, BE-EoERE
Boakn, chied o TEEOEEETE I Lt Lisn,

2) HEHoOBHMHAEEREES H0RE

SHFHDLFy F2FANT, ROLSHEEEIT 7.
THhb, By PRAFFEANLD, Fo POEF,
FEEAELS GEEL) 2AN, FRUCREAREZLO,
FOHRThIEAREE LA o033 EEobor
BT, oW RERR L, i, AT EAR
oty FEEFEAT B LCHERMCEOT, B0l
FEBIETABABOBEERBELL, cho0dZi
B, §4T1Fy b lRELT2REHTHRL, 1K
LYFHDE A5 HEEHK LI

SZEAEEIR 35 XU

D zrs)—thkBeEani-gufoe 2
FHEHTEEERBLIEZOBOTHS.

HERET B0 2 0EREAOe A 27T 58

Table 1. Effect of application of several insecticides on . lafipes under rice field-like conditions.

__Mortatity (z

\ NP - ——
(- ‘[E?Lys after application 0 1 1 6 13 20 28
Chem. i- . Exposure(days)
. Dosage(g/10a) 1 1 4 6 6 G )
: 0
T507 E 100 92.5 100 2.5
BHC 100 100 100 7 5.0
o 200 | 100 100 /100 0
50 : 97.5 5.0 70.0 17.5 2.5 0 0
Aldrin 100 100 10.0 100 82.5 67.5 37.5 2.5
o 200 100 975 100 100 100 100 12.5
Ry T 160 100 7 100 47.5 10.0 0 "
Dieidrin 100 100 100 e 100 95.0 35.0 10.0
o 200 100 100 /100 100 100 47.5
e ) (1 : 100 7.5 22.5 10.0 0 -
Heptachlor 100 ; 100 30.0 97.5 37.5 0
200 , 100 87.5 100 50.0 0
T 50 0 ¢ 0 0 o
Parathion (ethyl) 100 2.5 5.0 7.5 0
T 200 82.5 125  22.5 5.0
Control 0 0 0 0 2.5 0 0
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EOERCING, 1T FFr (ZFL) DL AES
A 5 100g RKPLEwi3 e e, 200g
RTH, H1EHTESERINETELSITHD. Ei,
BHC, ~7"# 7 o — 3% A i3k 3ikam a8,
200gX T 2 H TR T 2. T FY Vi,
W O#EEA~ T2 s e —A LRCERET, BHC kb
POHH, ORI 5 PHh T, 100gR Eo¥k
ERTLEESKE, 51y A28R 0 ThHiEkass
KLU ofce FaA VI vRe 288 ICHT2
WA RS, 200g Rieds TR, MlrHEs
LB BLTE, BN ENEAELR L,

cokIi, EREAKEROe F FHEHLTHE,
235 F4 3w (nFa) PIAOERE, W EERT.
Lisl, Eicx: LM 200, BHEEBL
tmm®ﬂﬁ$®ﬁmﬁ$%$%«®ﬁtﬁ8?$D,

DG, TLEETOATSTHONZ D, #
wmmamm;f(m%@?zméobtﬁot,uh
DR SE bERART C LB TERLY, R
HHENET AR . CO—DDRREREESRAS
N5

B, HEEED GHBELTRSLIT, 5754
¥ (xFa) ROEFLohiciE, e L ofsihEo

KR EY SRR UAEHO « A2 HICHT BRE 41

WERERRAER T it L, PRl LT3 BEifRs
HEbh.

D, TH4 2HshiEALT, AFKEOETE
ORI E LRI L ECRTHEAY TH S,

COERT, M4 o TERSEERERICLE
TERD -7, COERTERON AR Aho{#EHD
TSIERAr i (E28) e A pOmaE (1)
LOBFEE, A - EFY ofldic by s 4FHore 2
FHEHT D LCo LI S5 &, KB JUNLEN
B, THE0w, —HiCEZLAL0LA, hEh el
—HTaL5IcE b,
HARTYAoEROWEs45L, #REL#0.5
70l 1.0ppm ©, BT EnAERCHATIREOE
ootz £, FUkois HEKELD
FELLIcgdEry, S0g, 100g, 200g X, £hEi,
#11.0, 2.0, 4.0ppm TH D, LI LERBEHEIN
BT L bR DEL, TOT &E, BT RN
T, TTELED OROBHHRKPhLEELTHSET
EEFRTLOTHEN, FOREEELLTE, LBEH,
LESOBE, SR EMEBILNG,

ke D SIS B OISR R I R A EREN B B &,
RFFFw (TFA) R, o ﬂi@ LD mC gD

el WEUKIPIC SR BRI oMz

Table 2.
T Days after
application
Chem.
sage o]
{g/10 ) .

50 2=0.5

BHC 100 =0.5

200 >0.5

50 =0.5

Aldrin 100 =>0.5
200 0.5~1.0

50 <0.5

Dieldrin 100 >0.5

200 >0.5

50 0.5

Heptachior 100 >0.5

200 =>0.5

50 =Q.5
Parathion {(ethyl} 100 0.5~1.0

=1.0

200

Change of concentration of active ingredients in water.

Conc. of A. I, in water {(ppm)

6 14 _ 21

=0.1 <0.01 d
=0.1 <0.01 Ve
0.2~0.4 0.01~0.02 =0.005
20.05 =0.01 <0.005
=0.1 =0.02 <0.008
=0.2 0.02~0.04 <0.01
0.05~0.5 =0.01 <0.01
0.05~0.1 =0.01 <0.01
0.2~0.4 =0.04 =0.01
0.05~0.1 <0.01 Ve
=0,1 >0.01 V4
0.2~0.4 =0.02 =0.005
+0.05 <0.005 Ve
=0.1 <0.005 -/
=.10 £0.005 e
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Table 8. Effect of scil and rice-plant on disappearance of BHC and Dieldrin toxicity on O. latipes

Chem. Iz Dosage(g/10 a)

exposure (days)
water
40  water+soil

water--spil+-rice plant -

BHC - . R
water

80 water-+soil

' water-{-soil 4-rice plant

water
40  water-+soil
Dieldrin

i water
80  water-+soil

water--soil 4-rice plant

Days after application

water-tspil +rice plant

. Mortality (%)
1

4K RO BT AR RO EE
Table 4. Effect of sun-light on disappearance of BHC toxicity on O. latipes.

Chem. « Dosage (g/l0ay Days after application

sun-light

BHC 80 e

dark

WETEPTHSE, tOLOERC LT, A%
SO HELHLT, TP vBLd7sr vl o
H, BHC BhkGF~7#ra~ni0b, EriCis
WEF L, BTE T 4 WY o REF A bR EE»E
ATH -7

2) ROV LoERET Ao RE, &
3L IUH4 RIGHRTHED THB,

COEEE, WHRH~ILE BAICT - fofodit, K
MR, T, BILEEERELTHE
DELTR oTW5, T, FORORFEREBIL L3405
OERDIRE S, CHMEEEE s tdh, B
A DENLTNE, Lbl, —BREERL 228,
RIZT OEERARHFNOT, THBEKSTLLD
T, BIREOE LD LELEARETR LY, TOB
HEMEH L THBERESCET LY, —F, Lk
2ANARETE, HERESD L, Ufodt o TR
MEROR B, MBS RIS 100 o AFEER
Ui=ht, FORIBIEENETE 5. o e

0 A r 4 '8
1 1 2 2 2
10 15 35 15 30
100 25 30 10 0
100 10 10 10
N0 100 V' 55 75
100 85 100 35 55
100 75 90 20 20
100 95 100 90 80
100 80 100 20 10
100 10 100 10 15
100 100 v 100 100
100 190 Vi 75 90
100 85 100 60 25
]
: Mortality (%)
0 2 4 7 10
100 100 60 5 0
00 106 100 100 45

ARETR, $olERLE3TH3, 20k
i, B afe e s iR, kSR
fiidd, DO REREMEHETOLE LHEINS.
—2F, WitoiEdieE, AdBASRMEET S &,
WiE» oL THES, COEE, KBTS
Bizfy PTR, $5RBEABLERY P RO LARSES
< (. 1B 88, KRBT — 21°C, I5Hrb—15.5
C), BuEond, HEOWTELIVLNE{H5Db
NTrdbondEiohsd, Thitdhrhhod, 20
IARKELENSBC L, Ak 28R o5
BEds, FEROUPENEOBEE LTHR D K ERIENE
HILTh330EHEINE,
] W

AfEEz ez 7 ) — P EBAIERL, 2t
ZRLT, EHoBd e KERER L 40 45

#1 Oryzios latipes (Texusck et Scurgeen) 10itd 3
MR AR L, MBI, TAFY L, FaaFY
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v, ~FHro—i, BHC B354 (ZF4)
DEATHEROLEDTH 5.

FOEER, 5 FA v (mFa) RSO ERERIR,
b AZHICHUT, WmoEEER L, BHC &~7s
7o —a T, B2 BT R LI, TRy
TR, BRETE L AESRLTS, ke
FiEd: Ut otoe T4 0 F U ld, SRCEESH L,
L HREBNTHEDE Y OEENIE- T 5,

%7z, THd LAh Culex pipiens pallens Hithi [
T, AEATOFERMMMEERE LR, ABYAD
werrid, AEELH0LSEN Loppm TH -2, T

B KR BY 2GRS AR O e 2 # HICHT 5 43

nit, BEIAREEDRS L SHESNHEELD S
M L, BARTRERSET, »ah oo E
WATRSER L EEZRLT S, TOROMIE,
REFE L (zFa) RTREL, T4 F v BTHR
BED T,

—J5, SR BRI, AR, il LUK
s, TRENSEDAERNEHERL TS LHEES
N5,

5 0B x &
1) W . IO, STERELS, 145 (1961

Summary

Effect of Application of Several Insecticides on Oryzios latipes

{TEMMINCK et ScHLEGEL) in Rice Field

By Shigenobu MaTtsurant

The effect of application of some insecticides on
Oryzios latipes {Treymixck et ScuLEGen) under rice
field-like conditions were tested by using concrete
pots, The insecticides applied were the emulsion of
Parathion (ethyl), BHC, Aldrin, Dieldrin and Hepta-
chlor.

All the insecticides except Parathion (ethyl) had
high toxicity on O, letipes. The toxicity of BHC and
Heptachlor practically disappeared in 2 weeks or sg,
but that of Aldrin remained 1 month or more, Die-
ldrin was highly toxic to O. latipes and the toxicity
persisted 1 month after application.

The conceniration of active ingredients in the
water of these pots were traced making use of
mosquitee larvae and was found to be about 0.5 or
1.0 ppm znd these results suggested that a conside-
rable amount of applied insecticides disappeared from
the water within a few hours after application. In
Parathion {ethyl) plots, the concentration of active
ingredient in the water appeared to decrease rapidiy,
while in Dieldrin plots it appeared slow.

It was suvggested that disappearance of toxicity
was considerably depend on soil, rice plant and
sun-light.

BREIZLATAFV T Ly OfE

HER S

TEEF LY LFRATHRHHETH S D AL, Adiic
T BIEEHHENDOT, A7) —= v ¥ F R MDY
BEOESERE LTIES fibh, ToslERiET
HERAL LR B, AMME—HETX+0ERLLT
moh, AEBELTOBENLTRETHEIRNPAT

B @@y U BRI

LA, ZEhEY, BAY SAGEMLTOEES T
WM, Y REFLFELLTHRIATERLOTH S,
i, BB B TIHeETHITEOLEEE
Hro A A E BT O TR B e & B
TECEMESNTVLE, TAE Y%L VE20TH,
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BH - #®, Hir - B, B Sk - THES
O & AR Tk & DR MBI S h 7o,
A OREL OBFIC oL TREFHE N & O
1y, FEORBPER I AROHBRAELI L 51T,
5 UTIRF s h Ao == o B ey 2
FEEFENLDEEDLINHEENSEH», T
N RTINS OBR G SRS THEA ST - T
Efz. TLT, TORREMBREET D,

EBME L Tk

BWEBRC R LT X3y o v S BT
THAENELTELRHO D b0 oA, o7
i TXRME] B, ¥FERSEFHoTRATHED
CEWD 2RO, o2 HETRERERoE
3 o7me 1388, 10g Hbo= FOREE 7 &0
30, BREAE 390 € H S 7 AFEFHIERE 9%om, # X 6cm
OREE Y v~ LT, W EFRRCERE 3can OXOD
B 5 AEOMBOFUCIERESE s o b OE i, ©
it 50g OT X+ HILRFEEAN, Fohbi
L ED, kg2smliNomh, BHESORE KL
Jro EIISOFEFG AR L LHA e PHBL ThCr
ST, TR B OB EERC O L TRIE o1,
FEEE D ERRLZEXEETAEL, W~S0FEDFE%
Lot BHARCREZ Yem@ ¥ +— L% Hl 1ppm
@ v-BHC 7T b LEHECNEHTL, T2 b %S
%, T{LE24REREL MO A B 2090 & /- I S0FA A A e,
HHEORERNERAREB B I, EROHE
BEa - B ok Lich-T, Bty bTdEk
I L, KISERTL0FE, RIVLLOZER
&LV, FECHES IUERIIER 28°21°C oMk
HRERECBLTECLR o f.

= B OH R

(1} TXEHBEEBE 0g £HEELE L THERESOR,
100x%F, 200354 Xk 400 e 1EMEIES T, AR
BHOREHRERE L. BREE1ZOBDTH S,
LR ORI BT & B EHm§2s~4 HEIZE
CED, W18EEL, BREEelRE, #E
ERHR AT X K & DBkl 2 HE {EHbiLic,
FA0R B THEL DY TRELLL LA, H2
FoLSi, s SBREROFRIHEOILHE {H
Hhvie, TEXFEBIUREE S SICHOFIP R
FLE D B TRIC & B BEimsA Shik,

WIE TXEBIURBETAT LT £, 9440
Tz
Table 1. The emergence of the weevils reared on
adzuki and mung bean.

Days after incubation

Population L
é density 24 25 26 27 28 29 30
! “n s e .
3 50 | 28 131 189 234 140 81 45
=)
2 100 E 54 181 322 371 177 97 12
3 200 | 91 277 378 483 231 105 16
< 400 | 86 205 409 516 190 108 16
g 50 76 294 273 166 102 52 34
[+F]
2 100 47 420 203 100 25 11 10
g | 200 112 524 381 155 62 34 13
= 400 134 530 512 460 171 59 20
H2FE B0x/50g wB BV T L vEEEOBENE

Table 2. The emergence of male and female weevils
under the population density of 50 pairs/50 g.

Days after incubation

24 25 26 27 28 29 30

% . o 26 88 102 120 64 43 21
Eg ] 2 43 87 114 76 38 24
< Total 28 131 189 234 140 81 45
goq! & 58 145 120 69 33 23 11
§_§ ; 2 18 146 144 97 69 29 13

; Total 76 294 273 166 02 52 24

(2 RBEETXFEThICELDHSN-BoEIZX
STHEL, gL TekRE OMEEA . LES.
Y OENEOSMINS Fie, TEERERE4 RERT
COFERDL Lrow ARBAL TV Ho T
KREF A LEREORLT Edibhdh -1,

@ ER BT 2 ERORAEEOTEE L Pk
AN T, SRTESERETRY T, $HKE, TX
FREELCHREREMNML, HHOFTFEEEESR
ONTIHERBET L, FLHETIEDFTSBAETL
Tro BT AR EFERE LT, SEFCBL
THREROHFHTEREZED » 70, FHLERME
THI L, TR HERE R hBEOm & LFEL
R

4 FR PR3 LEBEHELET A £

e eI ot
Ao BBk - THEL, MEEL{ES L
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Table 3. Relation between the population density
and the number of eggs laid on beans.

Adzuki bean
- "Population
density ,
50 190 200 400
number of
_ eggs laid
0 0 0 0 0
1 8 1 0 0
2 12 8 1 0
3 15 16 1 I
4 9 17 2 0
5 2 6 3 2
& 1 2 6 0
7 0 1 4 4
8 0 0 10 4
9 0 0 i 7
10 o 0 6 12
11 0 0 3 10
12 0 0 1 3
Mung bean
B Population
density
50 100 200 400
number of
_eggs laid
0 105 59 16 2
1 5 77 37 21
2 9 40 61 37
3 1 5 51 67
4 0 I 18 38
5 | 0 0 3 16
B 0 0 0 5
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Table 4, The relation between the numbers of eggs
laid on beans and the emergence of weevils,

! Days after incubation

24 25 26 27 28 290 39

The number of
eggs laid on bean

1 0 9 30 33 19 11 9

2 6 28 43 68 34 29 17

3 9 52 95 92 73 38 19

£ 4 6 23 56 54 71 74 35
a 5 2 10 32 59 34 23 9
£ 6 0 5 13 22 15 2
f§ 7 0 10 18 39 22 6 3
:} 0 2 8 238 21 4 0

9 2 12 32 57 2 7 1

Total 23 151 328 447 310 201 95

£ 1 47 79 49 18 5 0 0
] 2 25 47 41 22 7 3 6
§ 3 18 35 32 13: 5 0 0
b= Total 50 161 122 59 17 3 6
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Table 5. The relation among population d:onsity,
emergency rate and the average weight of body.

Adzuki bean

Population Emergency A:rerage weight
_ density rate (%) of body
{pair/dish} S 3.80 (mg)
50 7.48 - 2 5.05
. mean 4,43
4 ¢ 3.75
100 ; 68.2 =) 4,09
; mean 4.33
| s 3.50
200 I 62.0 | R 4.88
E ' mean 4.19
j 5 3.35
400 { e 2 4.35

3.86
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Population
_density

50

160
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Mung bean

Emergency Average wéight'

rate(2z)  of body
5 i 3.54
82.0 2 4.98
mean 4.26
& 3.40
70.3 2 ! 4.75
Tmean 4,08
5 3.07
68.3 L=} 3.94
mean 3.56
S 2,66
—_ Q 3.50

| mean, 2.08
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Table 6. The relation among the numbers of eggs

Number of | Emergency
eggs laid

Number of ; Emergency
eggs laid J rate(2s)

pt
[\~

1
2
3

HO(QM‘-CEO’&CH»P-&[\}H}

weight of body.

Adzuki bean

67.9

rate(%) 3
73.4 3.80
78.1 : 3.98
68.4 ; 3.95
68.3 | 3.8
6.3 | 3.7
47.8 3.75
66.7 3.36
56.7 3.13
62.0 3.22
49.0 3.49
57.6 3.15
63.5 3.23

Mung bean
I Average
ey
88.2 3.61
70.1 3.45

2.89

laid, the emergency rate and the average

Average weight of body

e
4,96
5.11
5.09
5,10
5.12
5.20

| 42
4.21

3.84

4.19

| 3.60

©4.86

=}

5.12
. 472
I 2.16

WTHE FEFWEE r-BHC ot 2Eg L 0ER
Table 7. The relation betweszn the population density
and the sensitivity to r-BHC.

Mortality from 24 hours
exposure to 1y of y-BHC

Population . o o i e
density Weevils reared on
Adzuki bean i Mung bean
. 8 72 72
50 9 36 » 20
I M 54 46
LB 7o 64
100 2 40 ! 32
M 56 48
5 60 ' 92
200 =3 68 60
: M 64 66
5 80 ~ @
w 9 72 64
M 76 ! 78
100 F
30
1 8 HE
~ Q 7z~
» O
E
s wf
E
ar
1 1 1 I 1

0
30 40 50 60 0 80

The body weight of 20 male weevils (mg)
WM e r-BHC 4380 ME
Fig. 1. The relation between the body weight

and the sensitivity to y-BHC.
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Table 8. The analytical table of nutrition in adzuki and mung bean.

Water Protein Fat Sugar Fiber 'Ash Ca P Fe

Calory "™ ") @ (@)

Adzaki l

bean 310 14.9 20.9 0.7 54.9 5. 0 3. 6
Mung I ! . -

Bean . 326 13.6 23.0 1.7 B54.7 4.0° 3.0
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Summary

On Rearing Adzuki Bean Weevil, Callosobruchus chinensis, on

Mung Bean, Phaseolus radiatus L.

By Yasushi HasdiMoTo, Sawakoe Taxkauasui and Hiroo SuGaHARA

A rearing process of adzuki bean weevil, Calloso-
bruchus chinensis L. on mung bean, Phaseolus
radiatus L., was researched with success. The
weevil reared on mung bean (which will be abbre-
viated to M weevil) emerged two days earlier than
those reared on adzuki bean, FPhaseolus angularis
Wienr (which will be abbreviated to A weevil). As
the population density increased the body weight in
both M and A weevils decreased and fluctuated, but

more remarkably in M weevil. The decrease in the

wEMIc kA

ﬁ

STEEKEARERE L T PCP MoEfoMmc s b
55T, COMAKES EBLNS HAEOE NS
i TS,

i BEIRICH T, KHEBHFOF, #HiEEET,
SRNIEAS»OWEGRE LIBAK, EhiikEE
L 72 PCP X3 L 0ROMEID», HBLE,
AENCHERAZ NI PCP E 0k SHERE & - TH
JIRETHAT 2, BzRIBRT 50038 L ORIEE BT
Bicwic, PO o PCP EERT 508 0E
3. COXIRPLEMIZEZ LN T PCP DEBART
SISO TR AT 7.

EERATE SR

1. hE*®
(1) MoRbiohi
F & UTHE DD S8 LI, BN E 100 25
R, oh b o ETh o, RS ET 58K
ABEHET B v, SEEOY T o — KRS
(=7t »10g, BPEE20g, FER15g, K10 13 AR
FLbOs 1BEELED, ChihyEemE(17.

body weight was accompanied with the elevated
body
weight, M weevil had higher sensitivity than A

sensitivity to y—BHC. Because of smaller

weevil, but which was liable to fluctuate at the
higher population density. However, at the populati-
on density of 50 pairs of parent insects /50 g, which
was considered as optimum in case of A weevil, M
weevil became also an upseful test organism with
higher sensitivity and not more fluctuation than

those of A weevil.

PCP 0 5% & i
W oz

0x2.8cm) AR EEAK 1ml WERI 5.
CHICHE LAY R HEOREN 8ml £nz, &5
BsEE e LR, 10, 1, 0.1, 0.0lppm 153
X 51z PCP-Na (Sodium pentachloro phenol} zKigi¥
1ml 7B RHER & LT PCP M F i i #2185k T ml
zimAz 37°C oRmh 3R coBE DL, %
NENOHEEERREL . CO8E, BoXEind,
L b BEIHE Y o PCP BHECAT MBS Tl
WA HET B & LT, Bact. Nod (WRLEREE) &
B L.

W1 s R R

Table 1. Composition of medium for tubidimetric

assay.
Pepton 5.0g NaCl I3.5 g
Yeast extract 1.5 KH.PO, 1.23
Meat extract 1.5 K.HPO, 3.68
Glucose 1.0 Water 1.000 1

Ph 7.0

{2) PCP-Na pipr &k & OBER
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RO TENoERET L3 bi o TR, #
DFFIOELE & BRI OEE & ORYICH S I OELARER
MBI LT hER SN, 22T, BTk LA
HBewi# Bact. No.8 & PCP-Na ¥ & olElic & in 2
BHEGENE LT 30 Th LD - h Ll ToRiEs
T=?a

BesEl Buct. No.8 (ZiABT O 7 o — Rk Rl b
FELCIAR 28°C THIR L, C 0%k AT 10ml
OEHAERAMEEEES S, K T2 ~3EkE
L, i 10ml oRiERcEREIETE{, fBcd
o Tid, H1LORABIEHENE 500 ml %0 AEHEEN
I~2ml ZIA THEYT S, Tibit, PCP-Na Ok
FEUAEASS5, 4, 3, 2, 1, O, ppm LB LS K
B Iml & RO REE O ml Arh B
BT AN, sl zob 37°C oRBic 35
o, ok 100°C TI04MmE L-os, fkite
Gt TCHE 550my TENFh oo iELH
i, FORRAGF2LEEE ] BIRT,

WAk & (B & PCP-Na 3o

Table 2. Relation of optical density to concentration

of PCP-Na.
PCP-Na Conc. (ppm)
5 4 3 2 1 0
T 91.0 89.0. 8.40 79.0 68.0 65.0(3%)
1T 92.0 91.0 83.0 81.0 68.0 67.0
pil 95.0 90.0 95.0 8L.0 70.0 65.0
iy 93.0 87.0 87.0 80.0 70.0 66.0

‘M ! 93.0 89.0 87.0 80.0

69.0 66.0

HIME H@EEicsT 5 D-R curve

Fig. 1. D-R curve on tubidimetric mzthod.
106
90t
20

T0F

(22) Aysusp (eond(

B BEMIC X B DR . 49

W2EOHEREE S L ST 2T &, FE3H
AT LI, PCP-Na B 4~ 1ppm OFHTE Ot
(XD SWE (BRE, V) foliiERTiEnE
HHEFRSED bh, ToERRIZ

Y=79.50+10. 13X
CH s70s
W3k SHSHE, I

Fable 3. Table of analysis of variance. 1

" ss. ! df.: ms. t F

L 820.13 1 | 820.13 650.90
R 3.37 1
Cong. 825.50 2 | 4IL73
Rep. 6.67 3 | ’
Error 8.83 7| 126
Tot. 839.00 12 l
. he7k

1) BElok®

OB - LR L 100 KMo - T,
# v FHREHT SREESECR L.

FTRBECE 1ml olERELD, cohitd7
o —REHR A S i e L LR oot hTh
1E&EARYEES¥5, chic 50°C P oBEL
7o H 4 2 PEFER AL 10m] i 0GRS L
T 9em A MY —mZEHEXTCEEE RS,

—HLfE 6mm OPLFFE PCP-Na @ 1000ppm 7K
BWHCR LT & L, BEOoREEERTRYE-~
A& FEROEER R ko FILF &, 28~30°C T 16
~20BFRIEE L, HMEOEbYIEREL, »2EIORE
Btk M 2 U i RO L, T LTRERE
LT Bacillus subtilis PCI 219 A8H L1,

(2) PCP-Na ¥ tHiIEM ok & o

HEEs LCEBTRL LA B, sublilis PCI 219 &
Fardid BRHEREROTH v 7RI RBEAE
PCP-Na #3 & iMoo k& & ol E R SIEME
FhEHrBENERRT 2 E0T, FIERTTERED KK
H 5T, PCP-Na ko s 28 A OR S
TRMbE L. TORR, BRI CEL, BBL
7= 1000~7.5ppm DR PCP-Na % O & FLiko
DR E X OMCERBERED S,

Z DEHEFSERIC VN S & LT EHE T
BHAEDLAROTETEAREREL I RL L
S AT - TSR OMISHECH IR,
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IR # o FCibg s DR curve
Fig. 2. D-R curve on cup method.
(mm;
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20
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JUOZ UOLHGLYUL
Jo Iagewend

7.8 15.6:31.3 625 125 250 5001000 ppm
Dose
C OESHFRREANCSTAEREELZLOTH
%, £ L TrpEnti
¥=19.08+1.99X
Thb,s
W4FE HILMOREL PCP-Na 3 olR
Table 4. Relation of inhibition zone size to

concentration of PCP-Na aqueaus solution.

PCP-Na conc. (ppm)

| ‘
| 100 - 50 25  12.5
T | 25.0 © 20.8 17.0 | 13.0 (mm)
T . 2.0 ' 2.0 17.5 133
m lms 20.8 17.5  12.8
v 25.7 21,5 : 17.3  13.0
v 25.5 2L o 7.0 13.0

%5£ ﬁﬂﬁﬁﬁ o

Table 5. Table of analysis of variance. II

s. 8. d.f, m. S. F

L 396 41 1 396.41  49.05
Q 0.05 1

R 0.14 1

Conc 396.60 3 132.20 14.69
Rep . 0.37 4

Error ! 0.98 12 0.09

Tot. . 397.75 19

m. ~uJ— s

Fhsk, HEAKIC 0.5ppm L1535 X 5 PCP-Na £
ERbOhERyS— Nt n—FATHHL, #HBEL
T PCP-Na & #KICHE,LI- S 0% F -7, 20ppm
& 10ppmT, HE U—2) OFHRCHEL T » 7HEETT
Ly, FIiini sz PCP-Na @ fij-t—+ > t 3 OF
THIHENT { B, T OEEEREHE2T,

BT E T FETT « /2.

B 200ml 2Hic— FZE b, i HA
(1:336ml OEMETEHDEWOBE~Y —1-30ml
EMAIORMHER L TN o/ — i e A8 L, KBS
5iC 30ml@-< o/ — A TR ST . 2 DS
o — A4 60ml i 1N NaOH 30ml Afmz, 10555
WLaob NaOH FHEJET D, N/ —rfidd D
—if 1IN NaOH =il L, NaCH 4960ml 21i5wh, =
iz HC (1 : 3) 6ml £mEEREY ¥ 0B, 20ml
O E—F A TIOSHEERL, =—F A3 aRs
%, NaOH B s o 2E=—F ATk &L D
WET. BB LA n—T F560ml [IEROEEKT2
E%#ELi-ob, 200ml =7 F2aksl, 60°C
DAk T —FAEEEICELT S, OB, 00X
Bz 5 A2l 0.00IN @ NaOH % 5ml #:>C, fil
Thi- PCP 4 Na e LTHH»T. Cols, Bl
Wiz 7= PCP-Na Mgzl 2 11 Tl PCP-Na
&1L T 20ppm &155,

2O 6 FRRT kS5 umiLiniishi,

meFE S —a-fREC 3 2 PCP-Na oENE
Table 6. PCP-Na recovery by benzol extract method

l Recovery (%’)

tap water ‘79 8§~90.1
irrigation water with algae 63.5
93.7

irrigation water without algae

& 2

PCP B B e & L THadi L & » P

HBLTRAE, TOMTONTIR, B2k W4EHOH
kS LICERBEERTT S &, iRk TRAEIN0
24, h v TETRH X7.0% T, 4o THEOFNREH
ORI, FAE R EOREREGE IR, 42
ReWomridld, #v PHREOFREIMCEN, C
O L5 EENTRETBEEMSENEZ T LR, E-
fz REAOBEE ORI ER T A BTt mHine
EMETH L, ULhLAMefiEnikoLaildrEl
AR, BEkoFizanick {, & » 7TEOHI0
EDIEAEESL - TEY, lppm FTERMBFAETE S,
COLITEEEREEY » THIL, ERIEELTOER

LETED ST 5, b L PCP REAFNITL &L HlA
LR TE 52 80, masilomirig ¢
AT RLE0OK lppm M FolEchac & i
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HEFIRFPEEN TS (FEs, 1961), Thdz,

s &t PCP o mAMEICET 2 EERT 358
A7 td lppm PTOREORBHNTEINLT
iz ooy, RETTOECABREEMRERELT
R BEEAMTR L EbN TS BT 48, F55
DORETHE, ECOENEERTAC LI TENL,
$8-T lppm BT PCP 2RI 3 REBLHASHO

Hikic & > TR A EENS B, £ O TEDN

THEHEEN TNV —ARREESEL, 49 7
EHAETHEmA R ET S 1ppm T oo PCP
OEROUEMHZHELMCLIIOTEHEEM, COLINR
MPEEERTE S35, BATHEOKRSLESRMTE
bt &, eSO shicaiThsns &
Bbh3,.

LipLidsd, BEEEb b oosdiEzRash
B ERDHFEEE S oo BRI, RSikEnER
HA, RS OMIEETST B LB 3 Wk BT,
THEROBDIANELEDN S,

o fEtic k3 PCP OFERE: 51

f %
PCP oI EERE S L THEMAERT 8

CERE 4 IR DL TR ETT o e

T Bact, No.8 8@ E L AL 4~
1ppm ORERT, # » 7T Bacillus subtilis PCI 219
RN & LiziS4 1000 ~ 7. Sppm. O CRE BASH
fechd,

Lyiml BT OB PCP 2ERT A obhli~r/ —
HAIEETTS, B e FTHETERLIZECS, FHk, BX
UHEESENLETE R, S, @Hicinisc PCP o
80~QVzehipiREI a7, HEEE {FAKE -
HE K 513602 Lt B S hidd - foe

2 £ X W

Lo Julidenh (EERGICEY Bk (b3
D ETR33) 186p. (FITHE)

2. HEHETREIEN (RAMERITRRESS)

3. Bk, W SR 5, 145, 1961

Quantitative Bioassay for PCP

By Hiroyuki Mor:

Author estimated the tubidimetric method and the
cup method as microbicassay for PCP in irrigation
water.

When the tubidimetric method was adapted, using
Bact. No. 8 (pot yet identified) as test organism,
linear relation was obtained between dose and optical
density from 4 to 1 ppm of PCP. But when the cup
method was adapted, using Bacillus subtilis PCI 219
as test organism, linear relation was obtained between
dose and diameter of iphibition zone from 1000 to
7.5 ppm.

‘The precision was about 17.622 in the tubidimetric

method, but in the cup method, only 7.02.

Therefore it was found that more than 1y/ml. of
PCP in water was measurable by these two assay
methods.

Then, in order to measure less than 1p/ml. of
PCP in water, it was extracted from water by benzol
and ether, and this extracted PCP was dissolved in
0.001 N NaOH and measured by the cup method. In
this case, recovery from tap water, irrigation water
without algae and irrigation water with algae were
85.0, 93.7 and 63. 524, respectively.
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R4 FF—~1 75 74—k 3 TUZ FoOFHEIZOWT

4 Ao s s TUZ Rz, £oFdikas
LT 3#D carbamate {£&4% Thiuram, Ziram, Urb-
azid ZHATHED, ¢hd 3HomSE Urbazid hifk
LEBMEL L EN TS0, cho IAobabini
FERRIEET L AR L TR 310, 205N SHThsE
ECRETHY, WL AFEOBERDEN TS,

X ST OXEERS Urbazid 13, Z70 o174
Pz TE T 5 2 MR T8 D O HTTBER
AL TRE S L EEED LN T E .

ZFreHEER TUZ Bl & Ed s las oy,
EOHENIFEEINTACENTELLESBENS
FROBENT S FF— 2757 ¢ —FFR LI,

N4 F A b ST T 4~ PG ORI X L
Al EN A K FEREHEC R =2 0= b5 7 4
— R AR EAN & & b ICERERE R S BN TS
BHETHRREATHYD, U W Wmstex,? KLueser,?
Karwovsay,® GLISTES, ¥ 510K - THAEW, <
) L EIHO LN AOTH LN, Bk
HRoRECSHAEINE X9y, Werrney 9 3
TE =t - FElE e AKDBNESNC K . CEFED carb-
amate {5 SO ISHOMERERACST, ZORE
{8, BHRARRL SR HELTOS,

—JF, HEELTS, SR6DICKSEMAERK
SRloRERT I TORELARTHE LTHH - &7 12
FAEAPLT bwA oAb ER S A LT b A
T @EN, ERCET AR SHR o, B EHE
DS HETE S,

£ B oM M

Eemcit TUZ it &3 3o BROEEE R
s
tetramethylthiuramdisulfide (Thiuram)

zincdimethyldithiocarbamate {Ziram}
methylarsinbisdimethyldithiocarbamate (Urbazid)

] )

I I
(CHg)»—N—C—8 (CH)r—N—C—$
J o B

! Jn

(CHg)o—N S {CHy),—N-—C—8

It il

S

Thiuram Ziram

5

It
(CHg)s—N—C—§

N As—CH,

I
(CHy)e—N—C—8 7
I

Urbazid
RERTTM T

1. HEEOKRS

BERO) AF— b5 T —RTUSRSB LT,
BoeiFhihidghi@no kb LREARTE S Eh
BAFURScH L TEETE D, BRIl RegT
ZEINMEHERERCETHES, TFLOMFTETR
B OESEEIOES R E R T S i
the b SHOEESEL, FHEICED T paper disk 7
& o TRl ELE R E 2 A BT L T D,
i & O OAEE, B — VIR OR
R, LA B NEHIER, U 2 L0,
7 e — R (77 b o Mg, BB 20g,
SeFTiBg, & 10 7m&4a 10ml HASEL, E{LEEE
HTWEED, CNICEEUDRERE KRS S, L
e B LLb00kiiEe o {ARYIFET B, 2530
°C ¢ 2~3 RIS LE Lo a=—p b BN L
KHEDET 2. 5204, oL BENED e
—E&BE &Y, 60°C AHO LY T« OASRIEFIL
0m! igipi, LEhCERLE0BEIE Y +— iTik
FEHEHE 2~ B R LED Ly =~k O 3
%,
COESELUTHE L LHEIE S B U (SRR 390H
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213 T Thivram, Ziram, Urbazid 343 5 MR
OBFARRERE L, ¥R Theh 1000ppm &3
ZEARI aoR LN L, COFBICHEE 6 mm
DWHEOR AR, SHOEMAIHTED S AR
LT, ~E5&EHo—a4H4: 1ml RA0RE
il &8, g 60°C A DRI - v v 74 =1
POEE RS 10m] A A, HRAMECRLEAE
$BALT 9cm o L—iEXE{ES €5, DloTkhk
RO B A AR I & 28°C CLAGRRRIEEL
£ U ABIEEERE Lz, SBRICEL ol koR
s Bacillus cereus IAM 1730 2 AFKEokEile L
TEE L.

14 Thiuram, Ziram, Urbazid o Lok & &
Table I. Inhibition zone diameter of Thiuram, Ziram
and Urbazid.

Compound Thiuram Ziram Urbazid
Diameter of in hibition ’
zone (mm) 28 3L 24

2. RAFF—bHST 14—

A 1000ppm OPEFCR B LS g ok ail
HhL, £ 0.006ml ZREMHEY o= FEHE (B2
4L No.5I, 20%20cm $7-% 20x lem @ —¥ih D
Jem OFICHA L, WELWK - TH 7 AHATI5cmP
B Ui MR B 5 B AR L 2o
OMEIFE 0.5cm EIIL L EEA LSt Lz, BT
HHLA B LR R ERLTE (. —~E3 4+ ¥
FPOEFILEA Y PR 5209ER T 100~200ml &3
L, AP EBESTHEESHS, B o8, iR
B (16.5x12cm) FfrE, L@ LCBEED
SR U7 b oA 10ml BFEHKICEHIE, Th
% 60°C @z ¥ w4 B HHEREHRL I MA 2 b
OEFLELE®E, WE o bBRELLEHNTAO
MEEAIS D0, WSGRIRBEREEDEY, e b
wH 35 AfiEhpeT 28°C TI2~1BIEMIEHT 5, 1%
Tty 7 AR & & B DNORKBA TR, BLEED
REMiEHEL:.

BRHAME LTTHRAEOLD, ZHAROLOLLE
Wl TG LR, &M RIOO~LOTRL,
EROETRSEAGET AL TEEM T, TLT
WA AR LR, Joafs s Y
grek=1:1:1 (vv) ©LFZERG, RIENKNE
Y oy DOS50 5 2e~&+ Wil L, WE 5

R FA— b5 7 —tkd TUZ BRI OLT 53

P EEios 110°C ¢ LR - Tl iz Y o
VERSS S0 HOLEAR, SEAETACS
W AT EMTE, T Rf {HIZEIMEE 28°Cod &
Thiuram »% 0.65, Ziram %3 0.00 Urbazid Hi 0.87 ¢
BH 7

3. FERIHENNHMELOBER

—l R A A — T 7 —TERONHRC
Bo:zoillEE s o REsniEEos s C
EMAMETNTIE, FLTHEDS mafi s )
T RREREROT, TUZ flo=fesRBELC
At oBHHERNED ONB M EIRERE Ui,
HENTAEIZ IO LR B He U TT IR, B AR
20 20cm OkEF D HOEML, HHOo—#,hs 3em
OFnCESA A %, Fi bic 3om MESCEEAERL,
#EE Lzensh 2.5 5.0, 7.5, 1007 OFH*E I
2oty bERRAGTHESG URBE. WEARoNEE
7, ElalikgEARE L.

BIE WREIELHES ORE
Table II, Relation of the dosage to the length of

inhibition zone.

Dosage (1)

Compound . -~ . . i -
2.5 5.0 7.5 | 10.0
Thivram 23.0 32.5 —_ 44,5 (mm)
Ziram 11.0 14.0 15.0 16.0
Urbazid 15.0 27.0 35.0 42.0

1

1% Thioram, Ziram, Urbazid @& D-R curve.
Fig. 1. D-R curve of Thiuram, Ziram, Urbazid at
bicautography.

—~
g

g 40F

e

-aé Thivram 2 y

o f

=

= “_S“Urbaz'ld'
g 20}

—

mL —f<§:;:

35 50 75100
Dose {7}
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EEOBERIELE, FLERTESVTHED, X
BOMEEBILEE L OMCERNMEENTETS C &
PRSI, £UT, ERodE X dHbkgE V&
oLttt d
Thiuvram @iZ

¥=33.3+10.8%
Ziram 7t

¥=13.742.5X
Urbazid Ti%

¥Y=28.0+13.5X
D—IRERAET -7,

= 43

HloZBo#R TUZ flhesdihnsBdisTs
B5=Wi@ carbamate FILS4EE, Yookl -
Y KOERARBE I 0w bF 7 —TREKS
BT n o LA v, Wl & LT Bacillus cerens IAM
1730 B THIEE AR U A 12, 3 2~107
Mo cHibik & ORI ERIEENS D, 2k
ERERSHC D DEHICATI C EMTE L THRED
et ot LbhLdoBiEoricdhy, L
SHTICHE U MR & {, HEBEEes Q508
WHHEBREDNS, FATRBCEMGLE BN gD
HEHILLAZXSIGESL, RELBboenHEHeE L
THEE LB g EH#iE i Thivram #345902s, Ziram
H310022, Urbazid 45852 Gdb o7c. Fi2 RE 4idsh
E—EoELRAs T, HeRRIBENTHANRDS
MBS B, BEGPBELRERMIERCSR (2.5~
5.0) TT S, ULbBEomEITEEMI TEE
WL, TERIOUATTOC b hoEkE S BmT

g6 5

S EMTEZOTHOTNTOREEBT oL -
TE LS. EREARAP e Th s EBoRsE —E
OEFIC L - TRICERE - Bl TE LRy » 7
HE OO & BRI L OERTS 5,

] =

L F A= b ITT 4 LB A S S AMNIER
A TUZ OEBAFHBRE D& RBE Lz, PoEl Lk
B & AYEE L 7-HUE T paper disk it & - C Thiuram,
Ziram, Urbazid O3 ~TRHT LMK H A2 T2
Bacillus cereus 1AM 17304 Fll>, 3R ERGIHE
No,51 {20x20cm) Rt 7 aodki s« £ 37w - k=
(1:1:1;v/v) T bem WARIBLE, ZHTF0
RE4EIS B IREE 28°C 0Fl4 Thivram, Ziram, Urbazid
ThEh0.65, 0.00, 0.87, THEKCHEET B Ll
E, ToHILEREFHESHE oM sh2hiig
Fhid o, BERBRERETE S CLOTE Bkl
HiA ‘Bipé: 13 afze
2 #F X oa
1. Winstex, W. A, and A, H. Spark Science 108.
192, 1947
2. Xuuexer, R. G. J. Bact. 57, 101, 1949,
3. Karwovsry, M. L. and M., J. Joussox
Chem. 21, 1125, 1949,
4. GuisTer, G. A. and A. Graxger
310, 1950.
5. Werrzies, H. C. Naturwiss. 45, 288, 1958.
6. #£R5  f#E{L 31, 872, 1956,
7. vl -4 MEEEE 5, 30, 1959.
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Analyst 75,

Biocautographical Method for the Assay of TUZ

By Hiroyuki Morr

The method on quantitative and qualitative assay
of tetramethylthiuramdisulfide (Thiuram), zincdime-
thyldithiocarbamate (Ziram), methylarsinbisdimethyl-
dithiocarbamate (Urbazid) and mixture of these
chemicals by bicautography were studied.

These compounds were developed on a sheet of
silicon treated filterr paper Toye No. 51, 20x20 cm.

by using the upper layer of pyridine: chloroform :

water (1:1:1, v/v) mixture as a developer. And
the detection of spots was made by using Bacilius
cerers TAM 1730 as assay organism.

The Rf wvalures of thiuram, ziram and urbazid
were respectively 0.65, 0.00 and 0.87 and linear
relation was obtained between the logarithums of
dose and the lenathes of spots.
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Tk, AL LATREOTER FREENEEEL
LT REENESTHLC L, Bl OREET
OHMBE P EERE LTS, $EROKREE
WHE—TH L DI EANE R ERTE 5.
Lot > T KA CHURER o hikes s LTER
BB,

FEHRER OE ABERELE LT, Mo AT
BEERREARNTOE, 5 LA THE T Yarwoon s
LRET, {7 yd ATHUET ORI
DTEBETE-Thd, $iz, WhE 4 dasy
HR, 5 YA CHEOSERTEEMLT, ~tin
AOXILERF oW OEFHLTHEL &, 20RO
ZOEFEOHEOS YA CHEHERER IO LELICT
TROKE SOBBEETS (FEY. coMItfBELT
o & oo L FQE T 5 B o ks
FRAI. ARBBOEXTRATH B, RO
M, BHohdoT, —EHFEE LTERThR T
BHABREL BRI L AR olEmRegisT 5,

EECAB R T, WA CHYfEEEGREEL
To B RSB S T ASRERC O S U EMT 5,

- RS

1 EEHE

AEHOMELRMRE A 4, BiidiEy —nF
vinuvdBar, —BiES—F A0 rEO0SHEY
EEAE L, Hoih, W <, B, R
B FOoEBEERERTE D, ToEESELL L
FliMs 5, R AT v Ao L iCFHEEOF
AF LS5 FACHEE (RERENPFERL MRS h
HiffiE® race X} 2z,

XD 1 50 OHEE - MER O 1 FE5 D OB
WK 1 BN O DIFEE

el il w

2) £ B
(a) HRBE 47 AEATEEIom ORHERIC
A A L FRFHISH G, FTERDI6 ~Tem (THIF
TR O —18 b O E L08R, BRFEE LT,
B2 ~ 3 BRI OFER Ui S50 SERE Lo gk 4 i
LT oG B THEERBRT S Eh i, 1
K 3sktFe, HEMANL 18680 Scco®EEE /5 %
BRI & CHTT L. BFEG ~7 HiRIC 14108, 1K
R DI TBE L,
(b) R AALFWEREMNE~Ton Ko7k
IGCHESN oY, 50 UvkslccE ARz HY
LI, BLRUL SHECSods, Y1004 RESTLET S
S FATEHET S, B1RE5M)

Fig. 1. Detached leaf method.

a: Primary leaf of barley

b: Absorbent cotton
c: Ptri-dish
d: Water

FEAHEP R FEE LR R EsEh e X D IGEER
A S HAHEET 2 ~ 3 BlE ok & i
WHERFERNTE D, ERKICERIHETT 5,
1[Xd~ s )m, 3455 H20ME I Y 5 ech Bk & Tk
Fltce 6~ 7 BB AAMORRBEHEEL
7
3) EEARMELLL 7 OFREE

BRAMEER OB FERHH RO THEY iU fE

THEb Uk THbbE& MK OKEELHE~LHI,
TEH oz 6 EHAEHR OB R

» 100
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Table 1. Protective effect of chemicals against barley powdery mildew.

[ Concentration " Detached leaf method Glasshouse method
No. Chemical — - e e

' ppm/ml 1 E Ir | Mean I [ I [ Mean
1. ! DrC 195 98.8 91.5 95.5 100.0 ' 92,7 96.4
2. Wettable sulphur 1500 99.2 98.8 99,0 100.0 - 91.3 ' 95.7
3. Quinoxalinea 500 91.3 86.4 88.7 93.2 82.5 87.8
4. Cycloheximide 2 59.6 48.2 53.9 57.2 48.1 52.7
5. Streptomycin 70 52.5 . 47.0 49.8 44.7 57.8 51.3
6. Thiram 1300 55.3 60.0 57.7 36.8 34.8 35.8
7. 16.6 16. 4 0.4 . 13.4

PMF : 10

a: Quinoxaline 2, 3-trithiocarbonate

00.6

32.6

BeHR FA44¥F5LARCHTRHEHOR

Table 2. Thrapeutic effect of chemicals against barley powdery mildew.

No. Chemical - :
ppm/ml

1 DPC 195
2 Wettable sulphur 1500
3 Quinoxaline 500
4. Cycloheximide 2
5 Streptomycin 70
6 Thiram 1300
7 PMF 10

BlzFREIRE L, EHSKTEICEAIRIEL 1Rt
s LCER LI,

N N

BEREds K sk RER T X B RV oo EER R R
F1REEUE 2 RICR L. ERERRMERRCL
BT, FEABHEARSS LEL o h sk 5,
& - (BRSO TS, EHOMUEGROE-LOR
CEBEORMNRE L, L LERREORET, B
ORI TR T 12 0.94, BESRTiE0.916 ©
HEMEEDSR S . © 0L SIEERROHEIZ TS
HEEH DL EERLTN S,

3 #
5 ¥ A TR R I 02T, Besener? [
BEIUS FACHBEOENERS L, FREL EA
CHTY, B Y I AERTRENUEDESRIES
CEAERELTLA, Lk L—8EHIILS A ik

Concentration = Detached leaf method

155 A U 4 TR A 3L 088 L 7o 4

Glasshouse method

i I i 1 [ Mean I D1 Mean
99.4 100.0 99.7 740 100.0  §7.0
100.0  95.8 979 70.2  99.8  85.0
97.2 941 96.0 60.1 732  66.7
68.8  36.4 52.6 66.8 56.2 GL5

"'25.4 641 453 429 477  45.3
25.7  77.7  52.7 345 277  3L1
0.0 59.3 2.7 1.0  26.0 |

18.5

BN E &> DPC s 2 KRR EHA, Zo&
ExpAE b L USRI R T L BRI R E R LT
VB, TOTEpGEEREENS XL EMERER 0N
B HRAL FkTa s 2 HAoNS,
COEEBEDISMT 31T DPC Hds X oF K EBE AR 5N
Fikr, TFRGHRS & ORI O RO T0R T ol
FBRTCEREEAERS - ZhoDr i, ¥
B AU R o fa s Tl Lo Bl A R EE R
B, =B & A CEUTEEE L To W RERRIT S
PEREL LB NG,
SRR D EREOT UM LEOC L, £
ARSI TN L O B oERioEHO
KEOGEBILOLTAHERET LGB TS,
HESROAREIC BT, SRR EEFHNEST,
KRB EhTE, EHOBRASELELLLT
&, RSP S ENG, ERTSEECH
FT2T S & A CHBRRER oG R T & BE
=, FRGEOHEeREESLON D,

]
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BT L e edih Lo, BRI LT, %
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A Detached Leaf Method for Evaluation of Chemicals to Control Barley Powdery Mildew

By Hisashi Sakural and Kiyoshi Kovama

As screening method of effective chemicals against
barley pawdery mildew (Erysiphe graminis f. sp,
hordei), a detached leaf method was tried to use,
method. The

detached primary leaves of barley were prepared in

comparing with usual glasshouse
Petri-dish, sprayed and inoculated. Then treated
leaves were held in the labopratory for infection to
develop.

Test chemicals were DPC, Quinoxaline, Cyclohex-
intide, Streptomycin, Thiram, and PMF, and were
sprayed 24 hours before and 48 hours after inoculation
at usual concentration respectively. The former effect
was regarded as protective effect and the latter as
therapeutic effect. Results were examined 6-7 days
after inoculation by counting lesions and expressed

in the next index number.

index number= _a;b » 100

a: the number of lesion in the control [ leaf
b: the number of lesion in the treated / leaf
In Dboth protective and therapeutic effects, the
results obtained with the detached leaf method and
glasshouse method were found to correlate very
closely, but the index numbers were generally
smaller in giasshouse method.
With above-mezntionzd results, it seemed that this
test method was suitable for screening method of
effective chemicals against powdery mildew in the

laboratory.
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F1H

S

A RS ORNEHREAMALL 3 L3 3841
STHEERONCERITL - T, dMsRorks s
¥ 5 MRS S s, L
H RS LTHADBBCECE b DiRIBEA Y
B o T LA TR ED— 2 TH %5 Candida albicans
LinHEIE S 2 Y a=4 & trichomycin (PITF
TM LB MAATHRSNTERRICENL, /-%
72 RAE OEREFRFIIISEES L b o
GEERGLCENTER, T OTHMOHST LR
ELTHRAT 2545 oRBN R MEEFERET 0,
1954429 B 5195546 Hithizb, TM @ in vitro
B I HBBEECNT AR, FRoSERLTD
BRREIRIC DL TRA - RO S LT 5,

AEELED, AHoMERERLY, BT bhd
DT ATHERIIETE S WG D - e
EMLoBCECESORERTELE LK, F a0l
HEBEZ IO EROE WHEWREIC L S
L BB,

e RN

1) FEXERCE B ol TRERREEAEA A
FOBEGIRE Gibberella fujiburei 4 7T ZidM
G Cocllicbolus miyabzanus, 24 LR FPiricu-
lavia oryzae, # ~ + O BEEHE Alternaria brassicicola
B LOEEHUNE Bofrytis cinerea 2BATI 1L 5
2Ry 5 TM DI R SRR X - Tl
Fit> 7 TN S b Y 5 LHODMN $9302085(5/me;
A s T TMI LBsf) TH3, B 9em o
AR LT 2 22 VERE 20ml AR S T & L, EERR
£540°C WA 7r v + A IER B ERBOR-AT
WA IMATE D 6ml 2EMOE—KHLANT

R

B B3

Hif & L. BhistisgRefos» 7208 7T
100~6. 25ppm O %SO GRERRL T ok
Az, T2~120 850 28°C o 7-8:, HUHIEH
EE L, BREERYTEOThoE K HERE
RULTH, A 200 ROSNEEE X< ORER
e LT, 6.25ppmic ki) 2 MEMIE #h F23.2
mm, 22.7mm THEZTMES - .

2) wheiEgEE  LHUEW L LT ISR I N O
B Pellicularia filamentosa 13 38MIC 3 B FolaFs
HEL1R0 0T, Ycm BHEOR P Y I S 4 574 ®AER
20ml A LAATED - Fm.LE T ofiEEs TML o
T b RS Uicd w T E 3.5em BT
THE Ly, 28°C THEL TH £ ORTTINILE RS
L. 4R # » 7ORRIIKCEREY 30mm OfLik
Mt b,

i3 RTRFEEE EREERHANOEHREEE
LTEL BN TEAEICE T, 2005 bRE
a3 T™M ol FRIENNFRERE L 2, 500~
100ppm (1510~812.8 #{y/ml) OPr&ET TMI o
5027 & F UEREERS A PS5 A LRI UTHEEL,
Z @ LR G R e SR 18 H oAl (B
iRt P-2) oSt HRiEEEaflLToho®
FEEANT 28°C T20H:MIE - ok o RIFIH AR
B, oL ory PECE-TIHTELARE, LD5O
(2 21%ppm (=650 ml) TH 7

LR EOHEGH L, TM IR Licb3h ORISR
ML THEShoEMdRE o Edtbhdh 57,

%O M B

FiE IR TR R B o hic T 77 SR TR
o BaiE, Pellicularia WX 53 HIFOEMT, P+

% BEREERCBU B Trichomonas vaginalis (JEd) OF4EBE L, MEWET S TM 1 mg/ml #0ied
TR (Y a=FABED) $7- Cendida albicans ¢ Sanouravp JEHEIC BV B0 ERTEILCET S
TM I mg/ml {#E ORDTREE (& 74 LBEE LR L ED S, MBPRBELALALHLRT,
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Table 1. Protective effect of trichomycin preparations on black leaf spot of crucifers.

No. of infected leaves

N, i 2¢ of infected leaves
Ex Treatment leg.v:s o [N IR . ) -
p- {ppm) toted Blade ‘ Petiole Blade Petiole
++ + ++ o+
I - TMI» 500 23 8 4 8.7 3.8 17.4
250 20 9 10 - 5.0, 45.0 . 50.0
125 22 12 7 19 . 545 318  86.4
62.5 22 14 5, 2 63.6 22.7  95.5
Controk 22 14 6 | 19 63.6 27.3  86.4
I TMS® 500 24 0 12| s 0.0 50.0 20.8
3 2.0 96.0

Control 25 22

a) : Crude sodium salt of trichomycin; water insoluble.

b) : Water soluble preparation of trichomycin.

ek

24 88.0

Y a=d OB ENTREIC T A

Table 2. Effect of trichomycin preparations on Fellicularia damping off of bean

No. of plants 2 of plants

Treatment No. of plants
Exper (ppm) tested infected infected
1 TMI 100 40 26 65.0
Control 40 31 77.0
I TMI 106 15 0 . 0.0
Controt 15 10 : 66.7
hith TMI 1060 25 21 84.0
TMS 100 25 20 80.0
Control 25 22 ' 88.0
iy TMS 100 50 36 72.0
48 96.0

Control 50

a) : Exp. 1; Treatment in sterile soil after sowing.

Fxp. II; Treatment in sterile soil before sowing.

Exp. IIl; Treatment in natural infested soil after sowing.

Exp. IV ; Treatment in natural infested soil before sowing.

£ EDWHHBLFEHEFC LD I AXDRICRE
LEDSEACRCHT 2 TM O HRERNT S
OO LS EHERE B T 1.

) 777 rHeEolBEE

B cRIEL ARSI~ 2 v v FroeHEH
EZTHEARETH 7 RCACAKEL, FRORBEERS
T o 1 Eee =12 TML 7 & b 1% @500~62. Sppm,

B2 vk TR T™M B (BT TMS &8
®500ppm FKEEHEAE 1§88 M D 4ml FOREMICHRL
7o 1~2 8, 2= oaEE L BiRE Alterna-
ria brassicicola (¥ v #74 = WXL 5~ 8 B fHEkE#

O PRI SR b e SIS L T,
Pl dBhiHEffic® b, #E3 ~4 0gicEs s ko
MO/ ZEE L, BREFE 1 Xom0 T,
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B 250ppm LI Bz TM i in vivs T AE4-50220]
FTFB LB T S EHOMICRL T3, SEHPES
DOREFEETHRI AL - THEEDH @, +i
HFEHPICEEEEDZLOERL, ER0OBSRIFNE
DELLENDHDRTATHE LTHER L,

{2) Pellicularia 1 Y 33T HH

BEHE EEBEENLMAEE A 6om, B3
Scm OMEY L7-3iEmic 40g oA, tUH I v
& Lt Pellicularia filamentosa OIESEEE 1M
B THAL, chdofkd 25°C iLHE -7, WX
W e LTHET A, HEFESE -T2 185 |

F0if%, 100ppm o TMI EHE2ek4 0 10~20ml

ik Uiz, Bl ERcERESRICHEL T4 AR
TM &L (M), F2ERTREe iR
R L, EHoEsicaR L (R . #iE
0HBIBHEL-Ch & OEBRBRIE2HE Bxp. I,
D ERTIILTFhARCHAREED . IHLE
S ED AR IB LB L, BERERDEH-
fa

BAmLtE WAE0d o F v A CHYOIHED
BEAEAHOREEOE LT LR LEEIRES
AE s, XL TM O%iEEME L LTS A (GF
3 EE) T TMI 100ppm it TMS 100ppm 3
&R, HEREALE (3104 B T2 TMS 100ppm O
SEER LI, £hdORE (F2E, Exp 1L 1V)
TRUONHC L ERFERLNELOIETRTHTH
PR TH - i D TEL, REDEFRTLS
BB ORR OF DB S » 7,

@ Y4 ediEsE

EnEs WEdgiEboyer4 s (BE Hle
) OREEFIEIN WD & STHKZANRLZYT T X
AL, 05 bOEFTE TMS o 250ppm 7K
FRHE AT Ui, PRSI SR BBk (i

M3 %

6 =

F05) O EIREE LA, SEEEmEcE
o7 M7 IS LA RIE SR OE DichiE
HThoblibodE3HTHE, TM UEOHRL
B HNITi iz,

EisER FXoFi s o TM oiEnd s dst
FHETBCERTERLY, TMDitfELToE
B ATEERNT 30NN ERERE L
TRAIz, Pt e (B Ble ) 0RO
b 1 aE10fE Mk, BoEls 90cmx 36cm =, MFE,
Wl d 182 & L, EEOWRENS LEMTARET 3
Eicdfz b, 23~127ppm o TMI iz Tween-20 =
Fzit Toximal-500 ZiE#7<d 04 1 [#4% D49 100ml
OUE TN Uze £ 0 FHOMEER o 2y 3
REZNII 70, T RBEEORIERT 4 RICRT
&3 MBR O LA L 7.

@) T LFDFEVHE

g% (G BHE0E) O PN 6em, H3E
Soem @FEMHE 5RO E, [BMR2GEOHE
DR, FHED T A F¥OLEES SIRBLLRIWE
[ Puccinia triticing OWVR-FLE0-O0 D (BHEHE
F) A, W TTREEH O (SRR X o TiEHE
L. $ERERIGIANT BICERUC AN T 24REEIR - 125,
MHERK O Tween-20 12248 in3 72 TMS @ lppm
REUENA UGEREER Lz, SE ot 4R
BRI FHRAEA, Chdhs 1LY
P FHEEAERD TR L, WO EETOMRTHLN,
LEROEMERC Y A A BN MLZN T
Matos

B TAFODILATHE

HECIROES LR 2 2 Fk80 5 0 M TR T
HIZB T DHE, ChoDHEI XA THORELT
35 o A FEENCTE LT, BMENEES N,

WIESTRITIONED D PACHOMENS O N

Vet e ERER LRI ETs 2w o OHE

Table 3. Effect of trichomycin on potarto late blight inoculated on detached leaves of potate plant.

‘Treatment No. of leaflets

{ppm) tested
T™MS 250 28

Control | 35

No. of leaflets %z of infection

infected
9 32,0
15 43.0
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Table 4. Effect of trichomycin on potato plants by a small scale field test.

No. of plants

No. of tubers Weight of tubers

Treatment tested yielded yielded
TMI spray 10 37 4000 g
Control 10 47 4248 g
Mok FUzvA v oo aXFBIURCHTBOR
Table 5. Effect of trichomycin on wheat leaf rust.
T  "lnoculation with brushing | Inoculation with spray o
Treatment No. of plants; No. of 1 No. of pust- No. of plants - No. of { No. of pustules
i tested pustules | ules/plant tested  pustules| /plant _
TMS+Tween-20 10 642 64.2 . 5 179 35.8
Control 5 334 66.7 10 - 339 33.9
ek P avddrDalE¥SEFACHELHETIAR
Table 6. Effect of trichomycin on wheat powdery mildew.
Tr " No.of . No. of lesions N ?] . —i I e
: . t Therapeutic
Exp. Treatment plants i before| after 0. 0L lesions per plan ;
tested treat | treat after treatment i indexa?
1 TMS+Tween-20 Spray 10 — 8 0.8 —
TMS Pouring 9 — 124 13.8 —
Control 10 — 134 13.4 o
II TMS+Tween-20 Spray 20 0 4 0.2 e
Control 20 0 49 2.5 e
m TMS+Emulgen Spray 10 285 47 r 4.7 83.5
TMS+ Tween-£0 Spray 10 254 37 3.7 85.4
10 236 -3.4

Control

2): (1~ Number of lesions after treatment
Number of lesions before treatment

LE0REAERS L, F1ROMICE Tween-201 25%
A7z TMS @ S0ppm KEEHE A 4, 51 2 Ricid TMS
@ 50ppm AT LN D 2ml OB LS THICHHE,
23 FRAESF R L Ui, BiilaER & HEE o
WD 2 i & - ot RTEERT
FAEOCE R, S HEOEMNA G, THRRICIHES
% (Exp. ) 05 MERE~THERMLBUZL
{EP LIz,

172 ER TR ENORHOEIIET T, todseiEl

245 24.5

) x 100

Ty LT 57 1 i3 Tween-20 1 254 mix 7 TMS
@ 50ppm KEEHEMA L, S XACHRCERs
72, 6 BHOMRERE6E (BExp. 1) 0 &k 5 €TH®
ShEMUIBHC S b fe Ui LALEES A5 SE I RoEH
g3 AWy

35 3 FER AR Lo Ais0faiios Ay, MEE ORI
{z TMS 80ppm ALt #5, jw A 5 FEiEERE
Emuilgen {0.0225) & 7-{3 Tween-80 (0.252:) jzZ5 3
Tro COHSIIZRABERNS M2 PG OREEERA,
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MRS @ 1 RS D R & iaidEE
(1—ﬁ§%§§§)xmo
FRi, F6HE (Exp. II) BohoERLEDODT,
TM AL T 50ppm Lo 5 HH E yRr o ki
FIEEifb s oo ZHELMIL LTS, LHALDITY
MBI ERCEISRB L5008 M B0 Eh 575,

£ 7

B OFRETLVIIE S ETM RRBE T Candide
albicans LT 0.6 Bir/ml ¥ TREHLERLE &
B, & 5{C Saccharomyces seke, Torwla rubra W IEL>
TR (REELPEFR 2 h 24 0.15, 9.378
B fml) 2R SR, Aspergillus wiger, Botrytis
bassiana, Trichophyton mentagrophytes i &5BL05E
W o TLIOTHERICHENTHN TS £ LIZREE
THbe L LESBHESH TS TM ool
TORBRE L LOIRBICS o7z, BEAINERELT
OHEEERNT AR Y TP Lo B 0l in
vitre DIWAABTE . T ¢ TM OEERT%
BRI UTLE LIRS, b XUl
TREFRBERC X - CHEMoRERREE S 5 L
Hice TOERERTHOLIN LHIEEHSEE
&, FHC Cochlichrlus mivabeanus,
brassicicola {3 L ClL 6.25p pm (18, 88840y /ml (48
¥) ThH TR ES - RIS OMY Th B,
L USROS E R BEAC T 2 mE» a2iig
CEREET LA BB ToORROHLATH LB L
EERLTED, SLRUEHREDS BILITERRER
SEFEHIC L2 S OWBLOT, SHChUEMTT B8
BALEIETAESCRINSOBELREL TR
5L, Lo THIZBEELTE in vitro THEIL
N FUACET O BB LA >0 mA A AR
RBELETHD, CORRIP oL SHRBIZL ST,
“HZER STORNELE-LOTEDL, HIRUA
DFEAFORBH—TLTE S5, F/oMEECEATN
HoBPCI RN, B EoBERg 0T,
g B L 3IE Ly, BLEoW sl L s
BRI oA TH S,

TM O fiick o Tav Y O REFE T LGRS
WA TM 2 ROk > TR0 Y
EHLTHAETESZD LM T EAFTREL TV S,
L L in vitre Tid 6. 25ppm LI B CHIEIFHANE S ©

Alternaria

% 6 B

E L in veo T 250ppm P ECHGIZERRS
AT, FRLFATH o mT L FDHEA
IR L Th S0ppm AMEE LI, Lz THE
YR T BRI ETOEEE L 3 &5
Slit, ZREOERTREXEFRTETHESE, S5 T™M
HEES MY s 2 BoIRECR T AR Yo iud ik
WHT B C OBAIE S B RO
BT = P oEREE LTRRELIoh, AFHERATS
pH b M FCRIMENREETH D C L 3BEL L
TR RS~ 0BH LS EEES B,

B DL TR R 2T - e s A ¥ DS
FACHBLE TS LORROWIMIT, Fioavy+o
T I PRI R S oS, AT DTRIE
REOMER L THBOT, 30 KREENRBEREET
BB, —HEHRCRRT o RRICE L TEE LT
IBERATALR A L BRI O AT S i N A B, B
ETHIIMFLL 2 A¥O S LATKRLEITH 72,
CORRE LTHLGND b ToBbFEN S DL
RN REN L, TM @ systemic %558, D=
Dl b ORI, BTG ZoFEBERansyhiEs
BEL,

AFFEOSTHEICH U TRESHH O RO
(EEFEEA & LTV 7 7 MRS R E T
T LS5 ks 2HEH Hasseprarz® 203 U o
Horsox, ® (% KX - THINTHLEOT, chitis
o TITLFEDHFECHIE ST TM ofRE it L
D THEHM, HRRERNCH -7, LHLEL =
LAFOEFEMHETH DS 5 LA THICHL T PRIz
HBRTC MMM S o T S RERT S, 2E
H? ORETEE 55 PACHOSER I HBER
FEHT DB &0, JWeREhdmr7dT
LRFEORLBHLENE LD 5L SR BTRE bk
Lz idizoigls, LT TM EHoMmEr L%
e OBE, mAFEES R OB, BiEo pHix ¥
EOLTOENEN SN T 50 ENES, FIAEL
I AFDREENBGELICENS D, EEC2LTO
I ETTI SE TH B,

BED X 35 VBT o TR S N7 A e B 5 — 832
BT E | 29 C L RAET SN, By
e % Tl lEEE s Tk Yok, foE
ROMCHIEFEEL SRS MELT, ToXEE
HROEWEES ORISR L8 RN L,
WLTHEAHI,
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HROHRIT MY 2w 4 o DIEERECET 548
W2 R, sl O PRI
- T in vitre Tl Lz,

F Y 2wd v DREEEVERE T B wnic, BlEo
ARG SBANE L ODE ST EUERL E52mA
TEHENERE BB o0, COBRzL¥DI ZA
TR, FHOWE Soppm g THD, T
75 FEE o BN iE 250ppm Pl BT NS
wto, Pellicularia W X 2B E O EHcH L TRHEE
HEICER LA LA Os  100ppm T
Hofie Frad =OWiRE 2 o X ORI OTHECMY
TH =70

SRR ARSI BEER R DT 63

AT EHTEARICER T2 54oMEE LT, K
LOESEB I UFRIC L TOEELNA .
4 i3
1) HEREE, HEB{LRREEaE 2, 1 (1954)
2) /NMERES, METHEEARIESE 64, 51 (1954)
3} Lupwig, R. A., Trnory, G. D. and MmrEer, D,
M., Canad. J. Bot. 32, 48 (1954)
4) Hasseeravx, K., Phytopath. Zeitschr. 17, 384
(1951)
5) Horsox, H. H., Phytopath. 43,659 (1953)
9) (GHIEHE, HfFEE 19,146 (1955)
7y FHE$E, AEBHE 19, 61 (1955)

On the Application of Antibiotics as Agricultural Chemicals,

I. Effect of Trichomycin on Plant Fungal Diseases.

By Hiroaki NakaMura

Trichomycin, an antibiotic having strong activity
against Candidae albicans was studied for the control
of some important plant diseases.

At first, it was tested for antifungal action against
phytopathogenic fungi by three methods; the cup
method, the opposite culture method, and the spore
germination method,

In above experiments, two diseases were found to

be suitable for the inoculation tests conducted with
seedlings. The diseases caused by obligate parasites
were added for the test because of their importance.

Though the possibility of applying trichomycin as
agricultural chemical remained for further studies,
the results of these tests indicated that trichomycin
was effective against wheat powdery mildew and

black leaf spot of crucifers especially.
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Lt EH O REEE RHEIZ v T

o2 vwed AV XEERBRYTHE

A

4 2B R PR MR RE T BHETH -
LOMEECRELT, SETREROMI LT B
POl TEE NN E 5 A E 1. EWKER
MO TH B Xenthomonas oryzae 1395 L0ERET,
invitro ClEA PL 7 F=d v rMEdThiac Lz
{ABRIGNTU iR, BRI E T L1 32 d 5
TS H - THERC B 5 i AR RE a4
BMLET, cooEM: LTREINNS 7 LI5E
Wit b iz & A K AR O TFRE LUTER
OEMICRBEGEITOECAE TR, BOAET
BAFMRO O L THBTT OIS Sh
TLa4H, TodNETHETIVRESS DR
FLT R s oS R ERITC A SO ¥
4 2R RLTIBHEDSICER L RO RE C
CICRET B,

EERH Bl R U

F:EE LR AT iy, 5 A1E
3G, 68 2 HICEE 12em oREEMRICBIL-L0
RO,

By BE RS RUEGT I IR I IS T b S Ar B E L
Xanthomonas oryzze H-5800%k30 s, W - JEIIEHD*
ZROGTEB Y Amic 37°C =7 BEER L, ToEH
HIPUEE AR O CERE L,

(A v o1 & (cellocidin) b® H.N.QC—-C
=CONH, Of5iRd, APV b= & wkiEss Ch
£5=50, 000meg/ml) T, FIEL 125,200,500 ppm DA
W, BEER PP A v 500 meg/mi Y DK
BEw L L, ch ol oREaE-rgicsh
ZHEHE D20 ml B TREAOREmICEAN L.

FRCBELTRE1HO & 5 EEREMa/. Th
1310% 25mm O#Fic 5 mm K Cl5AEOHE & b2 /-
LOTH L. REMBEOIFARICERIERILEE, h

= JagivEi2e,
Sg’ %ﬁ}??ﬁk 1 !o PH 8. 5fE{$ﬂZ.§,—Z}o

JEHA

WIE X 3

Fig. 1. Inoculation needles.

FHROSACEY 0T g, THYEYI0EDRELS D
FEICEE & L,

FEFiR OIS CoEMThi 2 ARG L, Thili
BH7AERNCE L TENORBEECN -7

SR ERIG BN T BEC B 3 i aoEREE
i 2 S EAUES Lsidid Li(4) SEfidiia
@@M%ﬁfiﬁgﬁﬁ(m&mﬁﬁfﬁﬁﬁmg%@
sy e 00— G RE DT
TEIREE L UTEE L, o8 ToLRREA))
FERBQOEEAIERMM 2 42 Leh=d s0x (O,
EHSoseRITETabot (D) & LTHEESHE,

2z S(Cx 24Dx1) 4 veree ~
A, Sl 3 AR L Ui,

A

#5 5

W1 ERITTR T H22HICERR, a4 7 200 ppm
Z4EHE S BE], 500ppm AiERE3 H#ICHA L.
s N RET R S I oA & 200ppm DERR
ML & 500ppm  DIEFE DRIk T 2422 2 3625
TRIFFEETH -7 Ui LIEHG Mo H& RS
i ERESEa N,
W2EPTRSA LB, oy & 500ppm,
Z LT b4 v 500 meg/ml AERIH, oA
2 w500 ppm ks & TF125 ppm A-1EHE 7 F TN L,
BEHEBROENLY 1 ECRLTH B, WBORFE
DB ULk, o+ & 500ppm A4
TR HICB L 2 e B LA PRI RBEMA S C

Vr—r Y 2g HitvdE e le WEEE—0.0lg, Filtv 0.0l vl
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Table 1. Effect of cellocidin and streptomycin on the bacterial leaf
blight of rice and the growth of rice plant.
No. of Exp. = Antibiotic used Conc. in Period of treatment Degree of Control Degree of
ppm disease »>  index P’ 'phytotoxicity
I ! Cellocidin 200 5 days before incculation 19 24 0
" Cellocidin 500 3 days after inoculation 16 36 13
Control — _ 25 0 0
I Cellocidin 500 1 day before inoculation 1 99 25
Cellocidin 500 7 days after inoculation 12 72 24
Cellocidin 125 7 days after inoculation 14 67 6
Streptomycin 500 1 days before inoculation 17 60
Control 500 _ 42 0 0

a): 5{2% A% B)/ 3% {number of pots) ; A=number of inoculation points with severe symptom ;

B=number of inoculation peints with slight disease symptom.
h) : 100—(degree of disease in treatment/ degree of disease in control)
¢) L(2x C+D)/3x (number of pots) ; C=number of inoculation points with severe phytotoxicity ;

D=number of incculation points with slight phytotoxicity.

EpTEL, LALG LLETLRERRCELTL S,
FfmE L T o i LisBe, v o44 ¥ »500ppm
BT OERE NI DNL B & EHT &b R
LR LOsERe Ly, BT £125ppm iZd5 & L
o B D E R R D 8 Ao O Y
BHEHENk. 2227 Y= & v 50 megimt ©
HERIFIAEC X 5 ZBHRE 60T v w4 & o inid s
BN, BEEESLIP T

Bl BTNEABOEELITEHITFLE L1 &
DEFFRIAEL o THIH S0 BEIETHS S,

# 24

EAVE ST e S R R S T i a0 O = RS g T
RO O VRS LTER O BB gL
W TOESH, vuyd Pricidiksnigiitein
Tixd, AEHOREIE o34 S oBnnhBERL
CHEAE R OIS E b2t LARLTLAH, FlE
EHEHBEHLTA L7 e Db Eas I
FLOEHERETCLLRLT S, Tk ) B
ISR HEA T c Rbh 2 HERARY ToiaES
NT3, —HFod—oOREMITtHE /o LT -
=3 —AOEFHHRERNE LToRSEb SR L
Wi L LT LT 6 4 5 aiERE ORI
Frofc it B OERENFFROKRRE- 2L VA

N b7, H—oFECEREd, MEoREE
TOFEROT, A FRLBLELLEEEBETC
EN L FURENA, BRI B & 5 ISR
LR RS 3 EbhhE, Lichi T
BRERRlogiEEb 4 5 OATHE L o B
AHEEHOAY 2 v — ¥ 2 VETHERRANCTRE S
NERETEHESS. COHERTOENTRE CTHY
HEDCHEELL, ZOHELOLTOBRRESHRECN
302L0DTHS,

4 F RS LT E D i ool
Mradd SoOHIEEI LT b 2 EL
THH Utce SIAE LA EES60~800 oS (SRHi+
Y R DA 2 R, kot Y
BAEA LT e YRR LT,

et 2w S00ppm OEMMEBTCREEAERE
EERETRE T & ot BRI BB LEEEE
Lice —HRZ b7 b= 4 i »500meg/m] DRIEET HUEL
THEFEGREPEETH - 728, BERLONLEL S
7oo B4 2 500ppm EERPICME LGS B
WP ERE SR, PROYRT LLEELSRL
Foo Lo ¥ 125ppm OHREEEFL CRBSEREIRG
PRH LT, BEOREBRL BRI LTS
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1) #Ak=855, J. Antib. 17, 81 (1958)
2 #AZHS, I Antib. {7, 84 (1958)
3) BERHEYWISERE M55, 179 (1961)
1) BERANEHHHERSEYE $55%5, 173 (19%61)

Summary

On the Application of Antibiotics as Agricultural Chemicals
IT. Effect of Cellocidin on Bacterial Leaf Blight of Rice

By Hircaki NAkKaAMURA

Among new chemicals including antibiotics screened
to control bacterial leaf blight of rice caused by
Xanthomonas oryzae, streptomycin which is aiready
confirmed and a new antibiotic, cellocidin (isolated
from the culture broth of Streptomyces chibuensis;
its chemical nature is acetyldicarboxamide}, gave
sufficient én vifro effect of inhibiting the growth of
causal bacterium.

60-80 days aged rice plants grown in pots were
sprayed with water solution of 500 ppm of strepto-
mycin or- 125, 200, 500 ppm of cellocidin respectively
before or after inoculation. Bacterial suspesnsion was
coated at tips of 15 needles placed 5 mm interval in
103 25 mm square of wood hlock, and inoculation was
performed by sticking these inoculation needles to
10 leaves per pot. Disease lesions and phytotoxic
lesions were counted 7 days after the final spray.

500 ppm of cellocidin treated before inoculatited the
disease considerably, but caused severe phytctoxicity,
the symptom of w}}ich are brown colored lesions
around the imoculation points, while the same conc-
inhibited the disease
moderately causing no visible phytotoxicity. 200 ppm

entration of streptomycin

of cellocidin treated before inoculation gave the same
effect as 500 ppm of streptomycin. Cellocidin at the
concentration of 500 and 125 ppm after inoculation
decreased 7224 and 6794 inhibition of disease lesions
respectively. Phytotoxicity was severe at 500 ppm,
but was moderate at 125 ppm. In all cases, the
growth of rice plant was more or less inhibited and
for this reason the practical use of such antibiotics
has many difficulties yet, although they were effective
to control the disease.
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k)

I R R DR EORE R B O ST
BOTHHS LLFRELY, BICATEBTHRSTL
BT (obligate parasite) 2 O HEMO
SR L ET A T LIL kD, in vitro ISR
W Lize —HEERREROLEL R LiFT L &4
ST, EDEBRERELLALA ERITENTRI AN,
TG REFEETE O LT AT EHER B 20 IGH L
invitroDFEHRIB LA EH B, BHIREZLT
a-F 7 & L vEE(NAAYEQ. S~ 1ppm §EST 57 F Y
B & o R — B o R R I A A R
CH 7 OISO WL, BELh
NMAD LT 75 Pl L Peronospora para-
sitica (Pers.) Fries @i PR 2 ERMLT, £
OHORFEROTELS1s ik, BHlomR
EWECESDEIDERY Utz £ okl
HILEEh TV 5 ERIOMBRBSC L RNE, £20Lk
i s iR T s YRS RS 07T,
#Dy W B systemic action OiEIC b5 B TNER
BH DB, EBRRLE L TR LS HIEATEHE
LENTORHORBEAN, &5ICHEENLRE
BMISROREEMBTECEMELELES M, OB
FERENOEB L EAF MBI S RE SR
LTH Lz,

R R X OTik

EEE W EKDHSORELLE LTI GAvrHEERET
—iRO TS5 AR L (I 14D 1o NAA #£0.5
F7oid lppmmA - DEXIEE L, AUEHE R
U BEICEA L . 2415 17.5x1.Tem OHRE
Frilsml o0, Wi 110°C CR05MRIFIERE L
T sl Iz,

BEEEEH & TOHEMD & SN LTOT TS
Rt LT LT cycloheximide (1 $7:431.25
ppm), griseofulvin (1 %7-!3 125 ppm),” antimycin-A
{1ppm), blasticidin-S { 1 ppm), cellpzidin {1 ppm),
PMA =phenylmercuric acetate (0.5%7#-{218.5 ppm)
BENENEAERAC A 2 TERC LIS,

5B

F1k HHSRERERRboLr (U EHD)
Table 1. GaurHErer’s basal agar medium for

plant tissue culture.

Ca(NOy): rO500  mg
. MgS0,-7H,0 125 mg

KH.PO, 125 mg
KNO, 125 mg
FeCl,-6H,0 1 mg
ZnS0,-THO 1 mg
H,BO, 1 mg
MnS0,-4H,0 0.1 mg
CuS0,-5H,0 0.03 mg
AlCl 0.03 mg
NiCl,-6H,0 0.03 mg
KI 0.0l mg
Vitamin B, (Thiamine) 1 mg
a-Naphthaleneacetic acid 0.5-1 mg
Glucose 30 &
Agar 9 g
Distilled water 1 !

7 VO O OB captan (10 72 11 100ppm)
%, T raBIUF o OEOMEBERICE thitam
(100ppm}, dichlon (100ppm), urbazid=methylarsin
bisdimethyldithiocarbamate (50 ppm) A £h 51, £
7zi% thiram & dichlon &3S THRARBICGEAX
&, Tho OAEFEEEHE <.
HOHESOERNENE 7 7SR ER~SFEOE
B 7OROMEEEE ~ LR ORI RS
EWIRERT, £90 7o OEREOAEDD & &
TakkL, MELY S 28O ) vy — (H#8. Sem,
HE 12em) o ANTIS% ©F a3 — L BRI L
Po0 T O, HLER 0.0152 RN Y — AW (T
¥Fbae ) TASGHEEE Ut o X ICERIGEHRK
T2EMOEE L. 20x20cm OEE MO ORI
O LR AT, JETEE LARTT
1xIxLSemirdBEHFRICTYH Lz, 2o oy
FE R ORRETM M Smm OFSICEL, #ik
OEBETSRF ) F L THE -7, TN ORE
TR OBRBGETR BT 25°C TR L, B5RE20
~BOHTHEL - v A LIRIIBEA B gon s
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Fig 1. Method of experiment.
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A : Tissue culture medium and fest fungicide

B OSSR TEESE TABERL -, Bl

ACRBE LD LB U EIHCR S, BisERd i,

TEy, VrIBskoF oy FERBREEE

B -8, WEERECRTL.mpRESICW LT
DORELGERFEY, RATOBRRHCEHTISET
Wi, (HIETE)

EROSR mEEEToMMUARERCERaR
Toh O, B ORI THEYT S b 0E R E, 2030
ACHARATET L, #LVABEROBARLD EHH
HEDEI 2 AL TERL, ST SR T
KRS BT EEEboh L. £/t
LBHIERT AR L TRANTHRE LSS RTIE
BAR%E L, T OROEREREIC T 2 TRE L.

# R

AN NAA 0.5ppm oaxEFhioz g &
L., £hir cycloheximide, blasticidin-S, griseofulvin,
antimyein-A, cellocidin @ #% lppm E7-{3 PMA 0.5
pomAEME R BAE, L Hhis 7 OHEOMENEEILE
B AHAZBRICE XE LI SEH 2 RoERCER
Lize HvABEOIEHIRELIROIER LD T
L& LN, COWETRTINTEELRLOTSH »
72e

SN G OHENERIE A SHHE N L TI0ES
it PRI A L2 fE 02 00 2 o ARlicERL
7=, Ber griseofulvin Z&ir 1 4 2 T ORTIBNN
HRATOET Lo, ToioBaddidEmr-c
#Hotis

% £ cycloheximide, griseofulvin, PMA © 3 5
Y, ohoEEGEAT A RUEE 1.25 ppm, 125

E2 T QSIS XU LI B KX T SR 0@
Fig. 2. Effect of fungicides on turnip root tissue culture and downey mildew fungus.
Callus Formation Sporulation

NAA 0.5 ppm

+Cycloheximide 1 ppm

3% 962 S5

4-Plasticidin-S 1 ppm

+Griseofulvin 1 ppm
-+ Antimycin-A 1 ppm
+ Cellocidin 1 ppm

+PMA 0.5 ppm

L]

1%

96 of vigorously
growing callus

44 of moderately
growing callus
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ppm, 18.5ppm LERFNEFBEIC U TERIHE
L7z, cycloheximide IEHCIi &b ThFEhIL LA
DAL E iz, griseofulvin BT #0 ATBKA
PTG TEADS SN MR R TR S
HORELTRECE 57z, PMA ST oIS
HFULL, TNToWFEIvz T & BRTE &0
CHEEL, BRUL, EE LU BT~ T LR
ML BETERES L 0L OREETS o7,
DEFRLREHORICNT A RERE~OIERAE
Foo (EAIERI & LT captan & 7 F o i oL,
thiram, dichlon, urbazid # 1 ¥ o' &+  DE DS
TR Uiz, captan (IR 50 TEIER
B3 EMEMEELIL O, HERA R ]10ppm
&100 ppm Lz L7z, thiram X dichlon {338 FEHE
AhETHW0ppm &L, hoEiic iy Eiicow
THiiF L7z, urbazid o#EiEIXS0 ppm & Lz, TSI
HRERARHO I v 2B B LE LR EREIE
o

W3 SrEw, Vo,
RERIOHDR

TFig. 3. Effect of fungicides on shoot tissue cultures

T r DB B LT

of vine, apple and pear.

VINE Callus Formation

Nan 1 oo
1

-+Captan 10

~+Captan 100

APPLE
NAA o
+TMTD 100

=+ Dichlone 100

+TMTD 100
+Dichlone 100

-+Urbazid 50

FEAR
NAA 0.

+TMTD 100

-+Dizhlone 100

+TMTD 100
+-Dichlone 100

~+Urbazid 50

MR k2 R Rl o ek 69

Captan {100 ppm T& 7 FU O LR ERELEED
[HE L1id 5 fza Thiram 100ppm @Y '+ v oH
NMABEIZ B LT T BELIZEA ELD 5, dichlon
100ppm Y =, FYOWHEZTATREES S, L
AL thiram 100ppm & dichion 100ppm #3575 9 % & &
Bl bbbt i+ ol s S 57, urbazid
SOppmd dpiCHBENT, v SoWURE I TERES
A, FroWO—S0snhbEMC L REEL LT
WEBI o1,

# %=

MG OHMBISRTISR L - B oRER L 2 THE
REDPFLL DR, ERES OBEMEE 554
KHEL0THELS. COEBTHEUTLEOL S MEHEA
MHEEENE,

ERBER TOMBOLEBRHERO in vitre £EICI
ATHHEUB LB LML 1 OMETHE, L
S THH R X BT ML ¢, BERESOETRB S
BEOMTNDS,

W2 CHB R B S R R E R A,
AR OB SIREA T 3, RERTEPHEE
TR EBICGEA Ui F TR E B o165 - b,
Z DR OET 5 HERICIBERT 2120,

FI3ICHBMIEE TRHSHERICETTAES X
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mide, grisecfulvin, antimycin-A, blasticidin-S, cello-
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EREROFERCHT 2 EEREO RIS BEL
T captan, thiram, dichlon, urbazid & #E ANt
IRALEBEOT Fu, Vg, + O MOMssE
CHEXETEREET L.

Summary

Bioassay of Fungicides by Plant Tissue Culture

By Hircaki Naxamura

By applying the plant tissue culture method, effect
of fungicides on the obligate parasites which are not
able to be grown on any artificial culture menium
can be evaluated iz wifrg. About 1cm?® fragments of
turnip root tissue were cultured in test tubes with
18 ml of GaurazreT’s basal agar medium {incorporated
with 0.5 or 1 ppm of a-naphthaleneacetic acid)
containing 2 known amount of test fungicides(cyclo-
heximide, griseofulvin, antimycin-A, blasticidin-S,
cellocidin and phenylmercuric acetate=PMA). After
20~-30 davs of incubation, conidial suspension of
Peronospora parasitica (Pers.) FRips was inoculated
by pipetting on newly formed callus of turnip. At 1
ppm (0.5 ppm in the case of PMA), all test
fungicides inhibited neither callus formation nor
sporulation of infected downy mildew. When the

concentrations of fungicides were increased to practical

use (e.g. cycloheximide; 1.25 ppm, griseofulvin
125 ppm, PMA; 18.5 ppm), callus formation was
inhibited considerably, and following sporulation of
fungus did not occur. By examining the differences
of these results in detail, each fungicide would be
evaluated for their effect.

In the other experiments, 1.5cm shoot fragments
of vine, apple and pear'{ve}e cultured on GAUTHERET'S
agar mediom incorporated with fungicides at the
concentrations of practical use to test their phyto-
toxicity. Captan did not inhibit the growth of new
callus of vine at 100 ppm. Thiram had also no
harmful effect on callus formation of apple and pear
at the same concentration. But, dichlon and urbazid
{methylarsinbisdimethyldithiocarbamate) strongly in-
hibited the growth of apple and pear explants at
the concentrations of 100 and 50 ppm respectively.
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BRNEZEZ(FRERHHOLENTE $48)
OPRIEE] « EREFSER By 24,80—93(1959)
ZFNs3F FFw (EP), 2FNseFF4 2 (MP)
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EP>MP>EPN oIk 7 rd Y L5 L TERER o172,
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HEES B UTRIE L, ik EPN 2RK
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The rate of hydrolysis of some organo-
phosphates. (Chemical studies on organo-
phosphorus insecticides IV) By Hiroshi Kuso
and Rokurd Sars. Botyi-Kagaku 24, $9—93
(1959 (in English}

Alkali hydrolysis of pure ethyl parathion (EP),
methyl parathion (MP) and EPN in methanol-water
media at 0, 10 and 20°C was measured. The order
of stability of these phosphate esters against alkali
was arrapged as follows: EP>MP>EPN, which
coordinated with the order of the less electrophilic
character on phosphorus atom. Change of the solvent
from less aqueous to a more aqueous medium acce-
lerated the hydrolysis reaction. This phenomenon
would be caused by the decreased thermodynamic
probability of the reaction as the product (p-nitro-
phencl) was less solvated than water. The similar
kinetic study of EP, MP and EPN emulsion in
Bordeaux mixture was carried out. EPN was more
stable than MP in milky calcium hydroxide and
Bordeaux mixture, probably because of more lipophilic
property in itself. Cu-component in Bordeaux mix-
ture activated the hydrolysis of MP, but had no
influence on that of EPN.

N2 DWBLRRMES AFALAZTFF B
RloEsE{biC RIZFFRE (Bisadaiiobhss
fOBTSE  BES D HeRESIR - AREE kiRl
24, 93~99 (1953

HEHEMORB LT EHOT, 152 AF 045
F4 CEFAREYL, 30k Lo 50°C InEFE L TEUR
FORT BEMEL, MF s v 7 O KBS
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(1), 7= =+uiE (), fiks 54 »0ft (Me,
Ca, Al, Fe) (M), HMMEEHAR (), SHMEE (V),
2B (V) & XorEmERBRkE () wE2HEL.

1.5%2 2 F0sv3 F4 SHRIOREFELREL S+ ) +
—OREL, IL, WHIBVEELRZOERECLE
T Eitbd iz, WipTh, HoKErhcoRHHEE
EM (V) (ChEREENELE) G4 Fr 1754
DR E B TEOGEEAR LI, AFasiFad
D # A 7 BTOFRERLHAERR IS4 L BHEs
WD U REERIC X 3 ) VIR IS Bk AEUR
KRR &0 L #ER 2N,

Chemical and physieal properties of tales
and their behavior on the decomposition
of methyl parathion dust formulation.
(Chemical studies on organophosphorus inse-
cticides V) By Rokurs Satd and Hiroshi Kueo
Botyl-Kagaku 24, 9399 (19597 (in English).

Methyl parathion 1.5%¢ dust formulation was
prepared with 26 commercial talcs, and the storage
decomposition of the active ingredient was ¢bserved
at 30 and 50°C. The amount of sorbed moisture (1),
that of chemisorbed ammonia (II), that of some
replaceable cations including Mg, Ca, Fe and Al
{III}, the base exchange capacity (IV), total basicity
(V), total acidity (VI} and surface acidity (VII) of
these carriers were measured. Considerably high
refationships were obtained between the rate of
storage decomposition of methyl parathion and the
data of I, II, IV and V. Especially the total basicity,
evaluated by the titration of the carrier with
perchloric acid in non-agqueous acetic acid, proved to
have a potent influence on the degradation of I.5%
methyl parathion dust formulation. The results are
consistent with the proposal that the reaction involves
a nucleophilic attack to the phosphorus atom of
methyl parathion meolecule by the electron donors
distributed over the active surface of talcs.

Methyl parathion HEIOFEIEEIC ST
(HERRmRoOCRNRE H68D HElE
- ZRE—0F - ElERER PymReE 24, 99108
(1959)

ARFNT F A MR EE T B &, (RIFICE
U ST 30T, £OMREBIEEEE UERNRIR
PrLEAEBFET 2 ARy, FEOHHEHFML T Fu
N5 FF oOSRCBIRTEBEERE L. TOHER,
GBS, 70—, triphenylphosphate, alkylbenzene
sulfonate 73 ¥MAHIOF + | ¥ —IKH LT Sk
HREEL D EMbh o,

DESHR LR O ERBRIC DL TR L, 2h
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O OSBILAEREILTS, F+ 1 v—OEmEER
HFEDELI E i, SR H® 5 B0
DT, TAa—ABERPTOTAH VLB A Frt
FF& v ORBEMETEDEI BRI Uit BEldg
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Btabilizers for methyl parathion dust
formulation. (Chemical studies on organo-
phospherus insecticides. VI.) By Sink3 Got3,
Ichir3 Muta, Rokurd SaT3. Botyi-Kagaku 24,
99, (1959)

It is well known that the methyl parathion dust
formulated with mineral carriers shows marked
decomposition during storage. The mechanism of
decomposition or the practical technique of decreasing
the rate of the decomposition has not bezn completely
clarified.

In the previous paper, we reported that mineral
carriers may act as a basic catalyzer to the hydro-
lysis of methy] parathion, and so it is desirable to
mix the stabilizers in the dust formulaticns.

In this work, the effects of various organic subs-
tances on the decomposition of methyl parathion dusts
were studied. Seven mineral carriers, e.g. talg,
acid clay and kaolinefe. were used, and triphenyl-
phosphate, fatty acids, alcohols and alkylbenzenesu-
Honates showed the most remarkable stabilizing
effect for all carriers used. The mechanism of their
stabilizing action was also investigated for clarifying
the mechanism of the catalytic action of carriers,

The possible methanism of the stabilizing action
seemed to be as follows;

1. The neutralization of the basisity of carriers.

2. The deactivation of carriers by stabilizers being
absorbed on the negatively charged centers on the
surface of the carrier, which may be the active
centers of the catalytic action.

3. The inhibition of the catalytic action of the
heavy metals and metalic compounds in carriers.

Methyl parathion &EREE7 - —Lkiis o
RIS 2T (FBBREROFNNE 57
¥ ZEH—RE - AREE] - BETER - SRR
Mg Rl 24, 108—14 (1959)

BERAT T AR A HEyT, BEEY LR TR
KEBREGRERA UBLRHAREN T 505, SHb
TEREBELL TNz 3 BEThdisd, TLTLF
WsRF F o o L BTROF EAERL A LHER &R L
TAFNr27 Fa4  ORFRRN L. SRR
i, 7 ook a—REEaiEh TERETHELLE
EEEEE T T oK FO LD CHIBR RN T 540
&, BAILT 2o PRI ET LR LD E RS
B3, BIER A FA5 F4 v ORREREL, TOS
BT A F AT FF 0T A FE AL SO
ENHI AT B 2 &b o1,

Elrogsdto R, SR8 E8E L methyl para-
thion e ALFEEFH EPHEEN 5 D T, methyl
parathion EEFEE7 Tonok@B &AL, 50°C Ol
B UTRIEE SRRtk U< 2o {tads
LT, RS, B RS P ASEREEC LD,
WO kEM s, p-nitrophenyl acetate 33 k7F 0,0-
dimethyl 0-phenyl mercuric thionophosphate ¢& 3%
LEEfEEL, Th Nl - TARERLEA,
A=Y PO, BEEMCL - TRELL.
ofb&ET TR S B AR L s, 0,0-dime-
thyl O-phenylmercuric thionophosphate (387 = =
Ak ERFEOMMIIER L, £, WERAMNTE
THEZHISIRARL, <+, BFE, mikiE,
p-nitrophenol, 12 &R 5 2 L& GEE L4, RERGhT
HLDEHSRRIEHTHRNTHE LD XEDNS,

Reaction of methyl parathion with phen-
¥lmercuric acetate, {(Chemical studies on
organophosphorus insecticides. VII) By Ichird
Mura, Hiroshi Kuso, Sinkd Gotd, Rokurd
Sats. Bityn-Kagakua 24, 108 (1959)

We have already reported that the active ingredient
of methyl parathion dust suffered remarkable decom-
position by adding orgapomercuric compounds and
the mechanism of the decomposition was not evident,

Recently we found that the basicity of organo-
mercuric compounds measured in chloroform-acetic
acid mixture had close relation with their action
on methyl parathion dust, and the rate of decompo-
sition of methyl parathion in quartzeite dust mixed
with organo-mercuric compounds was proportional
to the molar ratio of organomercuric compounds to
methyl parathion.

It seems that methyl parathion was decomposed
with organomercuric compounds in an equimolar
reaction.

We made an attempt to react methyl parathion
with phenylmercuric acetate (PMA) only for four
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days at 50°C,

As the result, we could isolate two compound (I
and II) from the reaction mixture. It was identified
that compound I was p-nitrophenyl acstate. Another
compound II was seemed to be a new substance
containing P, S and Hg.

Compound 11: Anal, Found. Hg, 47.35; S, 7.80;
P, 7.562; M. W. 400 (Rast method). Caled. for
CeH Oy SPHy ; Hg, 47.90; S, 7.65; P, 7. 4025, M.
W. 419, Mp. 84—85°C, white needle crystal.

Ultraviolet absorpten in methyl alcohol, max. 220
my ¢=13600, This crystal is soluble in alcohol,
chloroform, acetone, benzene, ether, carbon tetrach-
loride, slightly soluble in n-hexane and water,
Solubility in water ; 0,13 g/100 ml at 30°C,

Compound 1l was synthesized as follows:

CHs0 N

CHo /P —ONa+AgNQO,
3

CH:0\_ |
P—0--Ag+NaNO,
CH0

{

s
CHyO._ I —
" NP _0—-Ag+ClHg i

CHO”
4
CH30, —
NPoo—Hg £ +AgCl
CH;O/ SN
Compound II.

From the above-results, it sesms that methyl

parathion reacts with PMA as follows.

S
CH,0 \II
Y AN AN
CH, O‘/ 07 \ s NO,+CH;COOHg oy
MP ' (PMA)
S
CHyO._ ¥ —_— —_
NP v e s NNO.
CHaO/P O Hg . +CH3COO\M_M_./NO-_
Compd. I} Compd. 1

We could isolate benzene, acetic acid, HgS, p-
nitrophenol and other unknown compound as the
reaction product, when the reaction mixture of methyl
parathion and PMA was treated with water for four
days at 50°C,

It seems that the reaction mixture of methyl
parathion and PMA dzcomposed with water as
follows :

CH:O_ i _ i
AN ;?0 \ ' _/ \ .
c O/P—-OHg\ / -+CH,COD ~ ,*/NO-

i 73

A FARRRNN
{__ J +CHCOOH+HgS+HO( N0

+unknown compounds
Consequently, we consider that the decomposition
of methyl parathion in quartzeite dust being mixed
with PMA proceeds by the same way as the above-
mentioned.

F 7 OB LFERNNEL EPN MEOERE
ﬁL&lT%ﬁ(%%%ﬁiﬂ@%r%ﬁﬁ &
8D LMD - ALRTRE] PIRFLE 24, 153
~59 (1959)

FOME 2 F N5 Fod LIHIORIEE L T ORRIE

Mot U, Afcikasie, siglifd—osr ok
BT 1.5% EPNERAMEEL, #1 v OBELER
L& E P NSO G L OBk L. 27
DASERE, HEGRERE LU SHEEZEP N
HOEMEELLECBREE b EMRES i, EP
NOSREEI A F A5 574 L OEE LEEE, 527
DR HOE TR RO R L € ORISR &R T 5
%m&ﬁ%ﬂﬁgﬂf:o

Chemical and physical properties of tales
and their behavier on the decomposition
of EPN dust formulation. Chemical studiss
on organophosphorus insecticides VIII. By
Rokurc Satd and Hiroshi Kuso Botyd-
Kagaku 24, 153~59 (1959) (in English)

This is an additional repert of our preceding paper
{VI). A correlation bstween the chemical and
physical properties of 26 commercial tales and the
storage degradation of active ingredient of 1,525 EPN
talcum  dust formulation was investigated. The
amount of sorbad moisture, base exchange carpacity
and total basicity of the talc had highly significant
relation to the decomposition of EPN in the dust
formulation, The degradation of EPN would proceed
essentially by the same way as that of methyl
parathion The possible two dominant factors would
be the quantity of electro-donative active site and
its chemical basizity.

2 L — OB LERNER A FLAZFE 8
MoEEHcBIFTEE (FEERbFoL
MITFAE 650 8D {EHSIE - ARG BimBlER
24, 159~63 (1959)

RIS D &7 L BT 1.5%5 £ F 0035 F74 V¥
AL, 305Xy 50°C WRELAESOFMKS
OREE(bAEE L, =i, 70— ORSUNEE, B
TR R, SHIARTE, S8 S R URIMERED & O
HEEFIEL, choof+ ) v—OEEEEETh
MEHESRID A F ARG FF Y HROSEELR LS
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G L7 7 L—OB&RZEBL L OO MHRERME
% T, BRMFTATHRTES M, HRTRIER
BIRERE N TR EORERETEE L EE 505,
EHE, 7 L—OERBERERICE -7 BE L Fros
SFFuE S AFAF I on Bl Lnac t
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Chemical and physical properies of clays
and their behavior on the decomposition of
methyl parathion dust formulation. (Che-
mical studies on crganophosphorus insecticides
IX. By Rokurd Satrd and Hiroshi Kuso,
Botyu-Kagakn 24,159—63 (1959) (in English)

This is an extensive report of our preceding
papers {No. VI and VII[). Methyl parathion 1,525
dust formulations were prepared with 18 commercial
clays, and stored at 30 and 50°C. The storage
decomposition of the active ingredient was observed,
and compared with such physicochemical properties
of carriers as, the amount of sorded moisture, base
exchange capacity, total basicity, total acidity and
surface acidity., The theoretical analysis of the
correlation was not in a simple feature on account
of double intermingled degradation factors. The
most substantial and the predominant factor of the
degradation at the ordinary temperature would be
attributable to the basicity of the clay. Acidic
character of the clay surface due to the present
hydrogen ion would cause the catalytic isomerization
of methy] parathion to unstable S-methyl isomer at
high temperature.

Methyl parathion ;FEE 7 T Lok$REDE
IRICDT (2o 2) (FEEsmEio LS
98 SE103D) AM---FB - PRRETIET - fEIERED B
B e 24, 163—68 (1959)

WTEILO g 3%, HbHREzE T3 270,37
Fo w EFE 7 T o AKBORIBIC DL THEL T, A
Fhes 25 FoF - L ERAKBIL SR TR P T EIR
FTR2O0T, RENTHO A F a5 S 4 o OEROR,
AES=NTHRIBLTORMCHEMNEIG L, ERiSE
HMTERULZ &b ots, COES, HEEEAT
AE ST RE CORISFCCEMNTELO
T, CZOFETHEDHRARD 2 Fr3F FF DR
{exBlEL . 2 F0093 F 4 2 30°C, 50°ClLadh
CHEGFLTLEREMCSREN S, £, BaBiho
ERERET s oarraTBEL, BETERLTE
OERBELMELT LA, A FL 1754, B
7 n =N KR AR 4 8RO RIEXBOBTFE
i+ 30°C '{’69%, 50°C "(?50%"(_’5‘5 sl WRe—s$—o
v P TRED, EAMRCIC R 2SS
0-0-dimethyl O-phenylmercuric thionophosphate @
HoHT Enbdb oo, T, BEE{EL RSN
GEASEIER L Tk, Nmsdm s ar bS5 71

B o# B o# oW

"6 5

& T, BAWRIRIC p-nitrophenyl acetate #TFEIET
LT ELREShE, ThoORNOBHREIDAT, A
Fls2F Fot o EEREE T LoV KBRERT TS Y
AEE BURS L, IR B & LT p-nitropheny] acetate
& 0, O-dimethyl O-phenylmercuric thionophosphate
L, IEAEEL STHRELT p-nitrophenol, Hr
B, B{tRE, ~vHr, BETNLLOLBDRD,

Reaction of methyl parathion with phen-
ylmsreurie acetate, II, Chemical studies on
organophosphorus insecticides. X. By Ichird
Mura, Sinks Goro, Rokwrd Sato, Botya-
Kagaku 24, 163, (1959)

Methyl parathion was decomposed with organomer-
curic compounds in methanolic solution but not
decomposed in methanolic solution containing HCI.

‘When methyl parathion was mixed with organo-
mercuric compounds in quartzeite dust, the rate of
decomposition was proportional to the mol ratio of
organomercuric compountds to methyl parathion during
storage at 30°C and 50°C. At 50°C the decomposition
of methyl parathion was increased by the catalytic
action of the decomposed products of organomercuric
compounds with methyl parathion.

When phenylmercuric acetate (PMA) was mixed
with methyl parathion in quartzeite dust, PMA
was converted to O,O-dimethyl O-phenylmercuric
thionophosphate,  The decomposition of organo-
mercuric compound is 31z; at 30°C and 5022 at
50°C after four weeks storage.

By paper chromatography p-nitropheny! acetate
(R{ 0.41) and O, O-dimethyl O-phenylmercuric
thionophosphate (Rf 0,93} were detected in methyl
parathion dust containing PMA. (Fig. 1) Consequently
the reaction of methyl parathion with PMA in dust
formulation proceeds by the following way.

CH,O._ 1t — p—
SPpeo—7  \WNo. PN
CH.s()/{ O ~ e s NO.+CH;COOHg ™ p;
S
N cmo\ Lli_.owl-lg P anaN
CH:!O/ -

+CH,C007 %N,

Malathion ©FBICRIETRINGOEE (F
HpE o (RrRSE 11D UNIESE - £
PH—ES « JelEosEl  BirElse 24,168—73 (1959)

v FFA AT EAG, BB LS REDEELY
Bt LR, cnoEmgoe s 74 v T 558
J1i2 0,0-dimethy] dithiophosphoric acid (PI'F DDA
LEHT D) O&RME AT 2 AN LB a MRS
b, EEbh, BIH, HEHLSREENTEALE
ERE L. BROSBICITERE U CHERER,
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FLAGRAZFLIEA] corpol 2030 A 2T, =F F4 v
BAEFRL# 179, 522 L7z, #AKHL 50°C ILRF
L, #¥MECci28HE, YT iRELe. DDA
OEBIKHETHMNEmom TH %,

HgCly>CuCl:> HgNO; = Bi{NO,},> Hg(NO;Jo > CuCl
= AgNO; > PhClL > 5nCls > HgoCly > CdCl. > NiCl; > FeCly
>5nCl, > Fe(ly=CoCls,

ARAOREE BRI BOLTE, &b 0~5 %hiie
BELNED SNLM, Ao RS R
ALTHELLTE L. £EPOBE: 28451 Cu,
Pb, Hg, Sn, Zn, Al B0 Fe FHi:, choz12%
BIMLEFC 2O THEE L, SRRl Cu>
Pb>Hg>Sn ¢, IidE#ME O DDA s 5
AAOUEFciE &R LI, £EREOEE - ikl
Lli%x 0, 7}(":’9’?‘\, 5:‘1, TRV L, TAHI=0LE
LU EEERD, k4 1%ENLTEBRLL. 45
BOF L O {EE&WE Hg(NOy)s Cu(NO,),, SnCly, Snll,,
FeCly, FeCl., CuClCu0, CuCO, 5 & DDA it 5
MM R e S THIERLRNTHE S, Thic
[, B b, B S oA T A {haBTl
FHCARRLS E (BN JLRIC DL TiE FeCly, ZnCl,,
AlCl, 2 THEEBLH0 1% DTOMECIBREE
%ﬁfﬁbilﬁ fm o,

Effect of additives on decomposﬂ;mn of
Malathion. Chemical studies on organophos-
phorus insecticides. XI. By Masao YamaucHi,
Ichiro MutTa, Rokurs Sars. Botyu-Kagaku 24,
168—73 (19591

The effect of moisture, metal powders and metallic
salts on the decomposition of malathion in guartzeit
dust and emulsion formulation has been investigated.

1. Moisture had no influence upon the decomposition
of malathion in dust formulation. Buot malathion
emulsion suffered great influence and its active
ingredient was decomposed in proportion to the
amounts of moisture added.

2. The affinity of O, O-dimethyl dithiophosphoric
acid for metallic ions was determined and it was
expressed in inverse logarithm of the product of the
least mole concentration of both solutions in which
the precipitate or colour can be detectable.

3. Some of the metal powders caused remarkable
decomposition of malathion in guartzeit dust formu-
lation and the order is arranged as follows; Cu>Pb
>Hg>5n '

This order is consistent with affinities of metallic
chloride of lower valency.

4. Some of the metallic salts also caused rem
arkable decomposition of malathion in quartzeit dust
in proportion to affinities.

QOxydative ability, reducing power and basicity of
metallic salts are additienal factors which decompose
malathion more strongly.

24 75

Methyl. parathion #5o SBEBIERIIC 24T
(o 2 (FHESHEBEROMFEATE %wﬁh
{EHETLER - B - (RHERER, PHraTE 24,
207—216 (19597

FEERUCOE DT A FLs35 F 4 2 RO SER
LRIV THIAE Lo SERREILAIDR NI £ A8 i
HEREOHEBILOLTRA LR, sEEs s 38
PlERmREEd &, SF0RSREEEY, hioT
WEMD BN, TRATFATREDLIBCEREL,
BRI SR IR RS A B EMTE
Tro DEEILAPE SRS LBEERA LI, sv
Z 4z caprylic acid % 1 257ind™ % & ARERT Ik 8
kI3 %A, caprylic acid 1 21T LTI FlE
LT HE0T % 3130 » 72, p-toluene sulfonic acid 1T
DTHERDC LB LRI, L FNRFFA 4y
WERILRAE + + ) v~ LIS T BERE ML THIH,
EFEoAFIEx+ I T —EHELTE, Ha0EMNEE
FHfCE + | vy — & B LTS, SRRMESRE KRR
e,

B ok R, R OREER O LT
F oYY —AZo, chiCgEE, 270, Ak
B EL~2 A ENEREEIT R S &b
B,

Stabilizers for methyl parathion dust
formulation. II. Chemical studies on organ.-
ophosphorus insecticides. XII. By Shinko Gora,
Ichirs Muta and Rokurs SaTo, Botyl-Kagaku,
24, 207, (19593

The amount of the stabilizer, the application of
two kinds of stabilizers in combination and the
mixing order of methyl parathion and the stabilizer
with the carrier were studied.

The decomposition of methyl parathion decreased
in proportion to the increase of the amount of fatty
acid used, and the maximum inhibition obtained when
0.04 mol per kilogram of the carrier was used. The
use of top much amount of the acid decreased- the
stabilizing effect, as the acid catalized the isomeri-
zation of methyl parathion to less stable S-methyl
isomer. In the case of the ester used as stabilizer,
the maximum did not occur and the decomposition
of methyl] parathion was inhibited almest perfectly,
when good enough amount of the ester was used. The
use of twe kinds of stabilizers in combination or the
change of the mixing order of methyl parathion and
the stabilizer with the carrier did not rise the
stabilizing effect.

In practical use, it may be most suitable that fatiy
acids (1~222) or esters are used as stabilizers.
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Methyl parathion OGFRICRIFFHMNHO
B8 (HEEmRFlofFEmmE  B134) 2H
— B« AR - EERIE BFhERE 24, 216—
20 (1965)

AFRsT FF DR ICERRES ¢ ) -
Li-fgick, &%, @RMERSEFEmnl, #Fre37
FA ORI IETEELL S, JLAITH
KERINT B & £ Frst3 F o OEHRINRICILH
LCREEN S, £WE, Bk s 2 ) e BIGE
ML TChigs A LRERIL,

HEHRAOB&ITRKZOBE
#, 8, KB LOERISRERET S, 8, K&
HSBERTFELEOD EOMERELELDT, £ Fr
FFAYOREESE - THREELE LI ST
MEREETE0oTESS, &REM, SEREQULMT
i, CuCly, HeCls 7 &FOEE{E D& 5 &, CuCl, SnCl,
BEORETIOEBLO, T, KEMUEL K DK
Hodbots FugpiaREL, thilflorvie 4,
T A h, Fr Ve, B, TLI=wh, O
B SR AR AL,

Effect of additives on decomposition of
methyl parathion. Chemical s*udies on
organophosphorus insacticides. XIII. By Ichird
Muta, Shinks Gors, and Rokurs SaTd.
Botyn Kagaku 24, 216 (1959)

The effect of moisture, metal powders, metallic
oxides, metallic salis on the decomposition of methyl
parathion in quartzeite dust and emulsifiable concen-
trate has been investigated.

Moisture had no effect on the decomposition of
methyl parathion in quartzeite dust. But in the case
of emulsifiable concentrate the activa ingrediznt was
decomposed remarkably and its rate was proportional
to the amounts of moisture added.

Powder of copper, mercury and lead caused
remarkable decomposition of methyl parathion in
guartzeite dust. In the presence of oxygen, copper
or mercury accelated the decomposition of methyl
parathion, and mercuric sulfide was formed in
guartzeite dust. From these results, it seems that
methyl parathion are dezomposed with copper or
mercury as follows;

CH,0

H . . al
SPo0—f e NOp s
CHaO/ pe “Cu or Hg
o
CH,ON Vo
CH%L,P OH]+H0 \___\No2
+CuS or HgS

Oxydative ability, reducing power and basicity of
melaliiz salts and oxides are factors which decompose
methyl parathion in guartzeite dust.

FIIE & A EBLILIEL,

Methyl parathion #3E|0ErRE{baEskmic
ST CEEREREAOASENTPE S4ED) &
EEIRE « fH—IR - UEREABE P Fioy 25
111--15 (1950

BEET L L fe A F st T F 4 B0 SRR
M U7, REHERSsS p-nitrophenol (3 =—F A 7]
HOBCHEEL, BlROR o —-F VR, &, A4/—
MCTIROETIET 5. BRASE<— s~y av 1
FINE S THELIDBRA AT b B HE L9
B, g & LT 0, 0-dimethyl thionophosphate 35 k¢
Z & S-methyl F ik, O-methyl O-p-nitrophenyl
thionophosphate X 94540 & BI SNS, E-T
B e m 2 F a5 F4 »OESE mm¥bbg#v
)y — D Aick D P-O-Ph 2203 P-O-CHy &%
SR ENBCEIL L L TEZ Y, FHTIERM
EMEIOTHEAI.

Decomposition products of methyl para-
thion in dust formulation, Chemical studies
on organophosphorus insecticides. XIV. By
Sinks Goro, Ichirc Muta and Rokurd SaTd.
Botya-Kagaku 25, 111, (1960)

Dacomposition products of methyl parathion in dust
formulation were investigated

The results of the fractional estimatisn of f-nitro-
phenol and the phosphorus components in stored dusts
showed that p-nitrophenol was contained as free
form and the phosphorus components were insoluble
in ether, and soluble in water and methanol.

By the paper chromatogravhy and infra-red spectra,
the phosphorus components were identified as O, O-
dimethyl thiophosphate, its S-methyl isomer and O-
methyl-0- p-nitrophenyl thiophosphate. The decom-
position of methyl parathion in dust formulation
seemed to be the hydrolysis promoted by the attack
of the base or the negative charged centers on the
surface of the carrier to the phosphorus atom of
methyl parathion.

F o U — i E A% methyl parathion
BRloBSTbICE IEFES (FRERREO
{EAERaTsE 496D H1 B, SRR, PR
25, 115—22 {1960)

2HOL TR T RS L THEHY LD A Fi s
F RO SEEENET L SRS SHNENST
ML LB KRELSBINANED, ORNE2
DOF e A —QEN D ENRKEOCEZIZESLOT
methyl parathion [GWAT OO F ¢ ¥ T —~HBIT0
THEICE G SRR D, O RTERME
FTRLENLLBLDTHB,

TEORFERF v Vr—2@HL T o2 A F
F F LR OZ BB DL O T THOS B
PR BM, TORERBIEN L D L5 i
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BB E T 20 EBbh s,
ZIHDF v | ¥— TR OER 2R TOHRERE
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The physical properties of carriers and
their behavior on the decomposition of me-
thyl parathion dust formulation. Chemical
studies on organophosphorus insecticides. XV,
By Tsukasa Kasuiwa and Rokurd Satd. Bo-
tyu-Kagaku, 25, 115—22, (1960)

We studied on the relationship between the pro-
perties of carriers and the rate of decomposition of
active ingredient in the dust formulation at storage.

Two kinds of carriers were mixed at various ratio
and prepared 1. 525 methyl parathion dust and stored
at 50°. The degradation of active ingredient of mixed
carriers, [ ,;;, was compared with that of each com-
posing carriers, D,, D; The degradation can be ex-
pected by the following equation.

D, oy= DM, + D, M.
Where M, and A, are the partial ratio of two com-
posing carriers. However, many mixed carriers had
shown more promoted degradation than expected from
above eguation.

This phenomenon was conspicious when some car-
rizrs were mixed with that of strong absorbency.

We made several experiments in order to confirm
the effect of mixing carrier on the rate of decom-
position of the active ingredient in the methyl para-
thion dust formulation.

We could ascertain that the difference between the
carriers caused the transition of methyl parathion
vapor from the particle surface of one carrier having
weaker absorbency to the other stronger, and caused
the increase of methyl parathion concentration on the
latter, then it accelerated decomposition of the active
ingredient of the methyl parathion dust formulation.

In the case of pure clay mineral powders, as acid
clay, pyrophyllite, sericite, and kaolinite, the rate of
decomposition proceeded in a straight line.

But in the case of commercial mineral carriers de-
composition of active ingredient decreased as the time
goes on. It seemed to be caused by degradation of
chemical activity of carriers, not of physical activity.

# 77

Parathion &AEEEE7 - =JLKEBEORGICD
T CHEBmdooSEREE 1) £
H—ER « #ERE « SIS s, 26,
56—61 (1961)

EITHT, FAFLF 554 EEHR7 = =R
DEAMGRFEINT 5 & &G Lk, EFECRIGH A
F Rt T F o AT DNTHThNE T LEMR LI T
ibhb, ¥ uetis, BEEESENPTHEEENET
BES5NEBABLSHE, BEPHRRT A FF T
F r ORERGEL, SWMBERNE BT S,

Bio, AFAeT Fob o LEET = = ARBERIEE
L, BIsEmR# & LT, p-nitrophenyl acetate, O, O-
diethyl O-phenylmercuric thionophosphate =435 L .
Feh 2R b, B S ORBEEL LI DREEE T
B, BERAKBTFET L2 LIRS, ¥y,
Fefif, Wi{k7k$E, p-nitrophenol, diethylphosphoric acid
o A Rl 2 A Wy

R—pi—yaw b3 T7RE ST, BHEHGIT p-
nitrophenyl acetate, @, O-diethyl O-phenyimercuric
thionophosphate HSfFFEL Tla5 & &EFEMTz, HLT
BRI T L RO B THN T 2D TE S 5,

Reaction of parathion with phenylmer-
curic acetate, Chemical studies on organo-
phosphorus insecticides, XVI. By Ichirs Mura,
Shinko GoTo and Rokurd. Sard Botya-Kagaku,
26, 56, (1961)

The affinity of organomercuric compounds with HCL
measured in chloroform-acetic acid mixture had close
relation with their action on parathion in guartzite
dust mixed with organomercuric compounds was pro-
portional to the mol ratio of organomercuric com-
pounds to parathion during storage at 30” and £0°.

‘When parathion was reacted with phenylmercuric
acetate only for four days at 50°, p-nitrophenyl
acetate and O, O-disthy]l O-phenylmercuric thiono-
phosphate were isolated from the reaction products.

When the reaction mixture of parathion and phenyl-
mercuric acetate was treated with water at 50°, ben-
zene, acetic acid, HgS, p-nitrophenol and diethyl-
phosphoric acid were formed.

By paper chromatography p-nitrophenyl acetate Rf
0.41 and O, O-disthyl-O-phenylmercuric thionophos-
phate were detected in parathion dust containing
phenylmercuric acetate.

From the above results we concluded that the de-
composition of parathion with phenylmercuric acetate
in dust formulation proceeded in the following way.

5
CH,O —
“St-0-d__Svorcncoomed

cio’ N
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EPN £ kvt Diazinon & Phenylmercurie
Acetate EDRIRICOLT CHEgERBRIOML
BEROTYY SR1THD FRFR—AY - SOREITEE - EHES
R BhcRFlRE, 26, 62—65 (1961)

FISICRR U5 F4 v A F N5 F4 v LEFEET
= = ARKBEOEIREFAURIEE, EPNSLL TS/ v

S EEWH L.

Jaofis, BFEEESHENTHEICHENTSED
BAERKALEYE R B FET FPN o082 MR
BT 5,

EPN EEfBRY = =AKE% BALTHIES €
DQEISERME LT, p-nitrophenyl eacetat F43gEL
TeET B r LIS T E A, BEKBE LSRR
BHEET S L LR TEIND of. KEMITE SRR
3L, RISkpdy & LT p-nitrophenol, ¥R, -~
v, Wiihiki8, ethyl benzene phosphoric acid 2
2513, BEREARTARURENTHOhTHE0T
H5HD,

ATV VR EERY = = KEERESA L TS0
°C TRINEW, BUNER#E LT, 2-isopropyi-4-me-
thyl-6-hydroxypyrimidine, O, O-diethyl O-phenyl
mercuric thionophosphate, EAFRERE 7 72, AKAMA
TELEHEE&E5 L, 2-isopropyl-4-methyl-6-hy-
droxy pyrimidine, O, O-diethylphosphoric acid, ~ -
o, B, widbREMNAoHI,

Reaction of EPN and Diazinon to phenyl-
mercuric acetate. Chemical studies on orga-
nophosphorus insecticide. XVII. By Ichird
MuTa, Shinks Goto and Rokurt SaTd. Botyi-
Kagaku, 26, 62 (1961)

When EPN was mixed with organomercuric com-
pounds in quartzite dust, the rate of decomposition
during storage at 50° was proportional to the mol
ratio of organomercuric compounds to EPN, The affi
nity of organomercuric compounds with hydrogen
chloride measured in chloroform acetic acid mixture
had close relation with the decomposition of EPN.

When EPN reacted with phenylmercuric acetate
(PMA) only for three days at 50°, p-nitrophenyl
acetate was isolated from the reaction products. But
organomercuric compound was not isolated. When the
reaction mixture of EPN and PMA was stored in

the presence of water at 50°, benzene, acetic acid,
HgS, p-nitrophenol, and ethyl benzeno phosphoric
acid were fopmed.

In the case of EPN dust containing PMA,

GH.O

\p AN TN,
=P A <__ NO:+CH:COOHE(
N_ S

C.,H50 ) . \
VA

+2H,0 ==

_ “>+CHZCOOH+HgS+Ho/ ~ >

CHO
NO: + _\/P -OH

p-mtrophenyi acetate (Rf 0.41) was detected by
paperchromatography.

From the above results, we concluded that the de-
composition of EPN with PMA. in dust formulation
proceeded by the above way.

When diazinon reacted with PMA for one week at
50°, 2-isopropyl-4-methyl-6-hydroxypyrimidine, O,
O-diethy! O-phenylmercuric thiophosphate and acetic
anhydride were isolated as the reaction products.
When the reaction mixture was treated with water
for several weeks, benzene, acetic acid, HgS, O, O-
diethyl phosphoric acid and 2-isopropyl-4-methyl-6-
hydroxypyrimidine were formed.

It seemed that diazinon reacted with PMA in the
same way as parathion and PMA did.

CH;\ N C CH:
-C cH ~ N
/H 5 & oop /O%HS-I-CH.; CoOHg{ >
1 NOCH,
CHy_ N-C-CH, CH,CO._
L a0 W Sou " 2emeo
C:HO_ ol S CH,
Cg].}so/ 1 o +1 ; 1.0 CH,/
N=C-CH, CILO
1 ] \
C-C CH  +CH,COOH+ P -OH+ HeS
H 1 1] o O/ 1
N-C-OH N7 o
N
W__/

DEP & Phenylmercunc Acetate @fiﬁ“ ic
20T CHEBRDHoAsmeR  HIsED £
H~-8F - #HETIRE « FEfER08 B e, 27, 38
—43 (1952)

HEKEEARTEGRTR BT DEP oafls
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B3 2, SEELIFENREOEIIE - &0 LR
BH SN, FA2PrL—%F v | ¥—& LRl
thwid, DEP M T&HBL, FFET - = K8%
ML THEIERIC ST DRI,

DEP lE:fg7 = =N KEBE 7 ua VL EERTR
SR LY, FEISERSs LTHER7 = = AkER, B,
O, O-dimethyl phosphoric acid # Z, &l =¥ b
MR DR LY. Fho, HARNRY PALGERED,
dichloroacetaldehyde D3RR L Tl 3 c A a N
B, BEEMETILERTERD -1
HEBNHR TS 7 0 o R BlE S BREORERTD
NTEHDEEDND, 24797 ~%F ¢ 4 —
EL7EARZEE, $ ¢ ) v—OiEEfEHIc X b DEP i
SPEEN, T0& FEPIEECIVEET - — 1 KE
MET 2 =AKBEEBLOEBbNS,

Reaction of DEP with phenylmercunc
acetate. Chemical studies on organophospho-

rus Insecticides. XVIII. By Ichrd Murta,
Shinkts Gord and Rokurd Sats., Botya-
Kagaku, 27, 38 (1952)

Dimethyl-2, 2, 2-trichloro-1-hydroxyethyl phos-
phonate (DEP) was mixed with organomercuric com-
pounds in quartzite dust and stored at 50°C. DEP
was decomposed, but the rate of decomposition was
not proporticnal to the meolar ratio of organomercuric
compounds.

DEP was decompoesed in tale or clay dust form-
ulations during storage at 50°C, and the rate of
decomposition was not affected by the addition of
phenylmercuric acetate.

Phenylmercuric chloride, acetic acid, dimethyl-
phosphoric acid and some aldehydes were formed in
a egquimolar mixture of DEP and phenylmercuric
acetate in chloroform solution after 2 weeks’ storage
at 50°C. The mechanism of the reaction was proved
as the following scheme by means of infrared spectra.

O
CH;O\ +H.0
J P--CH-CCl3+Ph HgOOCCHa—m -
CHO }
0
CHO._ I
P P —QH-C1,CH - CHO--PhHgCl
CH;O
+CH;COOH

HEY ot LFRKBRILEMEIORE A
fRUGA - RH—0 « (REFIELS - (ElEREE Agr.
Biol. Chem. 25, No.2, 144—50 {19581) (30

HEEAEEE & oo L 2 1 O e 4T 5 iz
wic, BB v{bathl TR ket oFISERM
Lire FTaFrF3 ) VEEOT ) L8 {bE4

i 79

(1) %a, b, chxvvdor— L D&EELT.
a. (RO),P(X)OAg-+CIHgR’ —

b. (RO)sP(X)ONa-+HOHgR' + AgNO,~|—(RO):P
¢. (RO)P(XH)OH+HOHgR’ OHgR'
d. (RO}PCOCI+CIHgR + AgO— (1)
HHE 217" Iolnfh FUEERREDTEY TH -7
yieid |

R X ® . P, (°C) 32 ¥, Fethod)_
CH; ] phen:,ri 184—5 82(2) 80(h)
# o petolyl 93
] 17 o-tolyl " oil
fl # p-chlorophenyl 91 40(a)

" #  p-bromophenyl 86 40(a)

" #  1-naphthyl 109 4£5(a)

” # 2-naphthyl 130 50(a)

” # p-carboxyphenyl Ca. 135  12(a)

CoH; # phenyl ;79 70(c)  24(d)
" r p-tolyl ‘il

# n Z-naphthyl 48—50

C:H, O phenyl oil

B LTy Tasr sty zéﬁzmﬁ‘jﬁﬁﬂﬂ:f&%%
FIESET, YTA5EL8F4 ) Y EROTRAELLEY
(I Z&BLXS ERS L, FHIICK L TKRLS
BB R, AT TASLIFEY FEROKER
AN s e BHPILE,
{ROD,P(S)SH + AcOHgR’ /.(RO)E P(S)SHgR' (I}
(RO}P(S)SH +CIHgR  “[(RO)P(S)S].Hg (IID)
M LTHsnta Il ERo i 3BEEd T
2o

R =CH, m. p.=124(5HD

o Gy # 123

» {CHy).CH # 106

Reaction between organophosphates and
organomercurials. By Hiroshi Kuso, Ichird
Mura, Osami Matano and Rokwd Sato
Agr. Biol. Chem. 25, No. 2, 144—50 (1961)
{in English).

Qur interest in the preparation of a new type of
biologically active substances led us to investigate
the reaction between organophosphates and organo-
mercurials Several new O-arylmercuric-0, O-dial-
kylphosphorothionates (I) were prepared through 4
routes (&, b, ¢ and d) from arylmercuric chloride and
0, O-dialkyiphosphorothionate in the presence of
silver salts, Thus prepared I were (alkyl, aryl, m. p.
and 2 yield given): Me, phenyl, 84—5, 82; Me,
p-tolyl, 93, — 3 Me, o-tolyl, oil, —; Me, p-chloro-
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phenyl, 91, 40¢; Me, l-naphthyl, 109, 45; Me, 2-
naphthyl, 13¢, 50; Me, p-carboxyphenyl, Ca. 135,
12; Et, phenyl, 79, 70; Et, p-tolyl, oil, —; Et, 2-
naphthyl, 48—50, —.

Likewise several approaches fo the synthesis of aryl-
mercuric dialkylphosphate were made. Although our
initial efforts were direzted towards preparing O,
0-dialkyl-S-organomercuric-phosphorodithivate (1),
unexpected cleavage of C-Hg bond was found to occur
very easily even at ordinary temperature to yield
mercury bis-(dialkylphosphorodithicate) (III}. Thus
prepared IIf were (atkyl and m. p. given) : methyl,
124 (decomp.) ; ethyl, 123 ; iso-propyl, 105.

Pm?m@ﬁﬁﬁ;b% MIﬁm %ﬁ%
(ML By 7, 19—26 (1952)

PCPHoAWEEMIT52:-H, J18HE, WHO
B, FAREEElU4—T I T rFE) D REBHE
B & - THHRORAESH L, S0k siT
atze JISE, WHORRLTNLPCPLANES
HHTTEPCPAANERT A CEMTENOTEL
STiEAE S, HANOSMKETEYTH S, RiEE
FEETBPCPUAD I anT = J—LEDEEED
52 &ML, bobbERERSL, 4-T3I /7
YFEEY L AREETE, Moo o/ —EE
HE@OTHEM, REMPCPLRELOT, £0MHHE
OEXBECHNEP CPORREHE LI, hEaik
X BGHEEFNAEEL D EMTHLEERT, K
DRSO DL THEOBH AT 72, o2& b
BHRRHTHRZTAE, BER.32 L5, It
e X b FEREFGhoEP CP2ERT 2 ownEIEEE
;ﬁ&%ﬁctnﬁm,mﬁﬂéﬁ,mﬁmﬁﬁém,ﬁ

IWEERAHOLTFhoReTLReHEPCPoER
’E‘ﬁﬂ'f ‘li"ﬁ', .:m;tfa@]lﬁfﬁﬁiz.bﬂ:_c

The determmatlon of pentachlorophenol
in commercial ‘herbicides. By Tetsuki
Kawarmara, Shinkd Gors and Rokurs SaATH
Noyaku Seisangijyutsu 7, 19—28 (1982)

Studies were undertaken to establish the method
of the estimation of pentachlorophencl (PCP} in com-
mercial herbicides.

The methods published by JIS and WHO based on
the titration of weak acids with alkali are not specific
for PCP, and so they are not suitable for the analysis
of herbicides.

The infrared method were investigated and proved
to be the most specific method. The other chioro-
phenolic compounds found in the sample proved to
have no interference on the estimation of PCP.

A colorimetric procedure modified by Numata ac-
cording to Gottlieb’s method was investigated further
in detail. This method is a little less specific for

PCP than infrared method, but seems to be the most
convenient way for the routine analysis. The reco-
very of PCP in herbicide formulation, granular, mix-
ture with urea, mixture with compound fertiliser
and mixture with Calcium cyanamide by the colori-
metry were about a handred percent

H—ri— A —b$uﬁﬂ®~wn-9nvba
Z7 «— @R H-EMESRE SRS 10,
55—7 (6951)

Ferbam, TMTD, Urbazid, Nabam #Fd i F4 %
wesd f— b REREAO PR A — ST P FFT 4~
&R RN L. BEEE LTy = vl
DC550 s keFiid-c5 7 4 »3, BiHgE LT
KiARI—nFuaRaLs, K:TEbr: Youw
B, K ARSI~ TP R EOIEDRESSE
KRG, Ady FPORIICIR T e = v
S, EREHERN, CF S v 7o o Rl fl
foo BUEEHODSS, K, 25/ -0, JuREALD
B (2:5:5) odonfkbldh-1, &eHo
Rf fL_“I’oJ:U«F“H:%nX\}’JCJ’.BE@.ﬁLuz' SR LT

Paper chromatography of carbamate fun-
gicides By Jun Kanazawa and Rokuro Saro
Bunseki Kagaku 10, 55—7 (1981

A reversed phase paper chromatographic technique
was described for the separation, identification and
detection of dithiocarbamata fungicides, containing
Ferbam, TMTD, Urbazid and Nabam, etc Stationary
phase used were Silicone ¢il DC 550 and liquid para-
ffin. Water: methanol : chloroform (2:5:5) was
best suitable mobile solvent. Chromogenic agents used
were ammoniacal silver nitrate, acidic cupper sulfate
and dithizone. Rf wvalues and colour reaction were
given by table.

JEHE D-D ofRIOv LT T 4 —
&I B {EEEREE SrBr{et: 10, 760—63
(1961)

BigmH DD ofRaHErAsas b7 4 —
Lk DR L7z, BEEEkE LT FL7HL~
Fo FUZVELERAT o—F, BYZFL s ) a—
1000 s K 6000 L, R zFr s ia—n
WEEERE, BB b T ShTwac s b »
Too # 7 LFREE 100°C, ~ 1 o agisk 70mi/min 4718
Raoe—rhEHEnii, ERsTHEL2-Y5
nTret, L3-Gaandos {bFrAkiUy
=) B#SRic X OmEL, hEREMMeEHoEE
CEEAL T 2 B URA D — S S ol X Dk L.
ERSH I EEO 3 oL TR HEREERYD,
M EZoF T HRELENL TIEA S ¢ bbb
o fodt, FEMmE R X D E o e EET
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Gas chromatography of the mematocide,
D-D mixtore. By Jun Kanazawa and Rokurd
Sa1o. Bunseki Kagaku 10, 760—3 (1961).

Analysis of components in D-I} mixture by gas-
fiquid chromatography was studied. As the results,
dioctyl phthalate, tricresyl phosphate, polyethylene
glycol 1000 or 6000 as the stationary phase were
compared, it was found that good gas chromatogram
was obtained by using a columu of polyethylene
glycol 6000. Cofumn temperature was 100°C. Helium
was used as the carrier gas, flow rate 70ml per
minute. In the case of using a stationary phasz of
polyvethylene glycol 6000, eighteen peaks were dete-
cted. A plot of the logarithm of the retention time
against the boiling point was an almost straight line,
Quantitative determination of components was carried
out by internal normalization method.

ER®mE DB oFARZAvbESF7 41—

L L BARE - RO B
No. &, 15—8 (1961)

HARIaT 574 —i0hBEDBROSFESR
st L $RfpdelteEmBEl #VzFL sy a—
26000, # F AIE 1 110°C ~ 3 w2 §i# : TOml/min
FAEETE -7 DEATOSHEL2-FIunia
A OB AT L O, dhOSE e R
Wtk Ltz EhkhoEDBagE i ks
FEEDEDBEAEL, suokrawiiil, 20
FEHRIaw ST 42 E L, CORFECL
b 50g @340 0.02~.0.04ml @ ED B ARz 71
~Q9ZTERL A 2.

Gas chromategraphy of the nematocde,
ethylene dibromide. By Jun Kanazawa,
Toshio ETcrU and Rokurd Sato. Noyaku Seisan
Gijutsu No. b5, 15— 38 (16613,

Gas-liquid chromategraphy of ethylene dibromide
(BDB) was done by using polyethylene glycol 6000
as the stationary phase at 110°C with helium as the
carrier gas at 70 mi/min., EDB in technical product
and oil solution was determinaed by the internal
standard method with 1, 2-dichloropropane and by the
internal npormalization method, EDB in soil was di-
stilled with steam and extracted with chloroform
prior to the chromatographic analysis, the average
recovery of (0.02—0.C4ml EDB in 50g soil being
83. 52z,
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S 10, 1350—3 (1961)
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Gas chromatography of nematocide 1, 2-
dibromo-3-chloropropane. By Jun Kanazawa
and Rokurd Sato.Bunseki Kagaku 10, 1350—
53 (1961)

Gas-liquid chromaiographic method was applied for
the analysis of 1, 2-dibromeo-3-chloropropane (DBCP}
in technical products, preparations as emulsions and
oils, and the following results were obtained.

The samples containing ethyl benzoat (EB) as the
internal standard, were analyzed in a Shimadzu Gas
Chromatograph 2A, with thermal conductivity dete-
ction using helium as the carrier gas, the flow rate
of which was 70 ml per minute. The column(4mm x
3m} contained 20 weight %5 Silicone DC 550 as a
stationary phase on a support of Celite 545, and the
column temperature was adjusted to 150°C.

The retention times from the air peak of DBCP
and EB were, respectively, 5.4 to 5.6 and 6.9 10 7.0
minutes. A calibration curve in the range 0.6 to 5.0
weight ratio (DBCP/EB) was an almost straight line.
The standard deviations were (0. 1122 at the technical
products, 0.5625 at the emulsions and 0.6025 at the
oils, respectively. The analytical results on. DBCP in
techhical products by the proposed method were in
good agreement with the results found by the argen-
timetry.

BHA DDV o Rsaw b3 74— &
FoOH-EBERE Ak 11, 122—4(1962)
HFRIaw b& 5 74—k 5 BB O, O-dimethyl
2, 2-dichloroviny! phosphate (DDVP) @4aiiibdik
Hitee #3LFTAM 20 Tfed 1) = > DCESO—
+ 34 b 545(3m), # F AR 180°C, &4 Y e
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Gas chromatography of the insecticide,
0, O-dimethyl 2, 2-dichlorovinyl phosphate
By Jun Kanazawa and Rokuwrd SaTd. Bunseki
Kagaku, 11, 122—4 (162)

A method was proposed for the gas-liguid chroma-
tographic determination of O, O-dimethyl 2, 2-dic-
hlorovinyl phosphate (DDVP) in technical products
and preparations as emulsions.

The samples containing ethyl benzoate (EB) as
the internal standard, were analyzed in a Shimadzu
Gas Chromatograph GC-2A, with thermal conductivity
detection using helium as the carrier gas, the flow
rate of which was 70 ml per minute. The column (4
mmx3m) contained 20 weight 24 Silicone DC 550
as a stationary phase on a support of Celite 545, and
the column temperature was adjusted to 180°C.

The retention times from the air peak of DDVP
was 3.8 to 4.0. A calibration curve is the range
0.5 to 3.0 weight ratio (DDVP/EB)} was an almost
straight line. The standard deviations were 0.26%5 at
the technical products, 0.992¢ at the emulsions (43
237, respectively. The mean of recovery was 97.0525
on a preparation of emulsion. It was considered that
the bias of the proposed method was owing to effect
of emulsifiers,

BREH 2,4D TFILTRAFAOHFALZOR|
F77 o— ®R H-EERB FhEE 10
523—6 (1962)
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Gas chromatography of the herbicide, 2,
4-dichlorophenexyacetic acid ethyl ester.
By Jun Kanazawa and Rokurs SaTs. Bunseki
Kagaku, 11, 523—6 {1962)

A methed was proposed for the gas-liquid chroma-
tographic determination of 2, 4-dichforophenoxya-
cetic acid ethyl ester (2, 4-DE) in herbicide form-
ulations.

The 2, 4-DE was extracted with methanol from
herbicide formulations and was analysed with added
dimethylphthalate (DMP) as an internal standard in
a Shimadzu Gas Chromatograph GC-2A with thermal
conductivity detection, using helium as the carrier
gas, the flow rate of which was maintained as 65ml
per minute, The used column (4 mmx 3 m) contained
30 weight per cent Apiezone grease L. as a stationary
phase on a support of Celite 545 and the column tem-
perature was adjusted to 223°C.

The relative retention of 2, 4-DE against DMP was
2.86. A calibration curve in the range 0.5—2.0
weight ratio (2, 4-DE/DMP) was an almost straight
line. The standard deviations of the proposed method
were respectively 0.3222 on the wettable powder and
0.02722 on the granule. The recovery was 99.9725
on a preparation of wettable powder,

Aldrin, Tedion, Heptachlor, Dibrom, DEP
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A A% E % key band L 1.7z, Aldrin, Tedion, hep-
tachlor, Dibrom iZls94 & SHLEFNC AL O T,
T MFERE AR £ U, key band (T 5%
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TSRS R I P A F AR AT FICERL
T Ui, key band [ZRICHEATEY CHD,
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Key Bands
Aldrin 696 cm—!
Tedion 757 em—t
heptachlon : 768 cm—!
Dibrom 892 cmy?
DEP 1 820 cm~! (with the mixed solvent)

840 cm—' (with dimethyl formamide)
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Routine Method of Quantitative Infrared
Analysis of Aldrin, Tedion, Heptachlor, Di-
brom and DEP. Infrared Analysis of Agricul-
tural Chemicals 1. By Shinkd Goro and Rokurd
SATO

The routine methods of quantitative infrared analy-
sis of technical products of some agsicultural chemi-
cals were investigated.

Aldrin, Tedion, and Heptachlor and Dibrom were
analysed by the same method as follow.

Sample was dissolved with carbon disuifide and in-
frared spectrum of the solution was obtained using
a sodium chloride cell with I mm thickness.

‘The transmittance at key band was measured on the
spectrum chart directly and absorbance was calcula-
ted. The amounts of compounds analysed were ca-
luculated on the calibulation curves made with stan-
dard substances.

DEPwas dissolved with the mixed solvent of chloro-
form and carbon disulfide (1-+10), then analysed by
the same method as written before. In the other
method for DEP, dimethylformamide was used as
solvent and a cell with 0.1mm thickness was used.
Key bands were showed in the above table,

Results of infrared analysis were compared with
those of the other chemical analysis, Infrared analysis
was more specific than others, or made a good agree-
ment with them.

HMAMBIUEICLZEE CBEloREST &
RO IBUIIR - NI AiRENR, 10,
Q06— 8 (1961)
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Rapid analysisof Sevin dusts by ultravio-
let absorption. By Jun Kawazawa, Tetsuki
Kawamara and Rokurs SaTo. Bunseki Kagakuy,
10, 906—8 (1961

Samples containing 5—10mg of N-methyi-1-na-
phthyl carbamate (Sevin) were extracted with me-
thanol, and extract was analyzed by ultraviolet spe-
ctrophotometry. Sevin in methanol shows maXimum
absorption at 280 my, and Bees's law is observed in
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the range of 0—30 p.p.m. The coefficient of variance
of the proposed method was 3.722; on a preparation
of dust (Sevin 1.522).

EDTA Fl— FMEBEZRICE SKERELUH
KRB DOIKROERICOWT Bk - el
A ELERERAT No. 3, 17—22 (1960)
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EXTHTREBENT I LD TENL, EHELDA
PO 7 L= KA A &/ — -t L8 2 26NaOH ¥
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£ HO: THHEL, PITFTARBEF - EHE0RECAHD
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HADOBThOH5HED Ca, Al WL 426 NaF
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Determinntion of mercury in mercury
fungicides or coppermercury fungicides by
EDTA chelatometry. By Toshio ETcai and
Rokurd Sata. Noyaku Ssisan Gijutsu, No. 3,
17—22 (1960)

For the determination of Hg in mercury fungicides,
organic compounds of Hg are decomposed and Hg is
precipitated as sulfide. The HgS is dissolved in agua
regia, added EDTA-Zn solution in weak acidic solu-
tion, and titrated with standard EDTA solution at
pH 10, using Eriochrome Black T as indicator. The
Hg chelate is decomposed with KI and the liberated
EDTA is titrated with standard ZnSO,.

Interfering Ca and Al jons are masked with NaF
and triethanolamine, respectively, and Cu is washed
out with hot HNOGy (1-+1).

Phenylimercuric acetate in copper mercury fungicide
is extracted with a mixture of methanol and 224
NaOIH solution, and decomposed with HCI and H.Q..
Hg is separated as sulfids and determined by the
same chelatometric method as employed for mercury
fungicide.

BEOMBERAMSREY L LTOBYTLE
A& A AR EETTETR  REE, 5, 145—
50 (1961)
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On the Two Kinds of the Fresh Water
Iish Psgeudorasbora parva and Oryzias
Iatipes as Materials of Bioassay By Yasushi
Hassimore and Hiroo SuGAHARA Japanese
Jour. Appl. Ent. Zool. 5, 14550 (1961)

Two kinds of fresh water fish, Pseudorasbora parva
and Oryzias latipes. were tested on the suitability to
material of bioassay, First, the characters of their
suscetibility were studied by affecting them with 24
kinds of pesticides. And it was shown that both
kinds of fish were very susceptible to most of hy-
drochloric insecticides and some of other kinds, It
was also observed that many of the fish poisoned
with organophosphoric insecticides had crooked abdo-
mens with internal bleeding which were not caused
with other kinds of pesticides, while most of the fish
poisoned with antibiotics showed neither hyperaction
nor convulsion till they were killed.

Then the following bicassays were carried out, mak-
ing use of the above-mentioned characters,

(1) PCP in water was traced and the contrelling

factors of its decormnposition were studied with P. parva.

(2 Endrin residue on the persimon fruits ang
cabbage leaves was traced also with P parva.

(3) ‘The pond water supposed to be contaminated
with Parathion was tested with O. latipes and a
water-flea, Moine macrecopa, which are different
from each other in the susceptibility to Parathion.

All these tests were performed with success, proving
the possibility »f using these fish as material of
hioassay.
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On the method of bioassay of insecticide
residues using Adzuki bean weevil. By
Atsushi Svemmoro. Japanese Jour. Appl. Ent.
Zool. 7, 20—25 1983)

In order to establish a standard method for quan-
titative determination of insecticide residues using
Adzuki bean weevil, Callosobruchus chinensis L.,
various procedures and techniques were examined in
relation to their sensitivity and stability.

When the weevils were exposed to dry deposits of
insecticides, the dry film method, in which a dry
film of insecticide was applied on the bottom surface
of petri dish, was found to be better in determining
a smaller amount of insecticide than the other method
of applying dry deposit on filter paper. In several
insecticides, LD of dry film per container was nearly
independent from the kind and size of container.
Petri dish seems to be betfer as a container than
test tube, because the former can easily make the
film. The dry film should cover larger part of inper
surface of the container so that the slope of dosage-
mortality line becomes steeper. A petri dish is also
more suitable than a test tube on this point, The
numhber of weevils per container should be smaller
for determining a smaller amount of insecticide, be-
cause LD, of insecticide becomes larger as the number
of weevils per container increases,

A toxic effect of hexane-extractable matter of rice
plant on the weevils was observed when the volume
of the extract per dish was lather large, but not
when it was small. [Under the latter condition, 0,5
ppm of parathion and y-BHC in rice plant were de-
tectable. The extract of apple skin masked the to-
xicity of parathion upon the weevils remarkably, but
did not so much that of aldrin, Under this condition,
1.6 ppm of parathion and 0.4 ppm of aldrin in apple
skin were detectable.

A colum chromatographic procedure using a mix-
ture of silicic acid and Celite was introduced for
separating insecticides from the plant extract, 1
microgram of parathion could successfully be separa-
ted from the extract corresponding to 25 grams of
apple skin.
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