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1z, AFR2OWTI, Wl UMIBCEEL IEA T 2 28R AERL, Rt <
5V OMERBEOELETA~N, MEOVWTR, 2ERARLEFGHRAML AL, ZOXE bR
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LEHRDEABIBRRID, MBI UHRIRLIIZ<7 VOB ERKRL I,
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IREIOD I B BT B0y, e

HuciiiT 2354 s, BEERBFION HiikicE

BB LD CHRT D0 & b5, WHE &R
Ho THHEDRICATIL 22K T & 2R L ®
TRUZRE BV, ErMr BRRLURERTLD
LNz otz - TR 2T b0 Th s, &
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SERDTRERL T & Ths, ZDX S RBA»LRM
oMk s sBHEOTEY, MEERLRLST
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B, W ARChYIBRERS LU RO E
LSO EL SWTHET S, <V VO
BRI BT ABREROSTHIL, <7V DR E
VHIEOR 7 v VDR B & MR{LRSE N
Wik 7 v H Y 3ET % Norris HOFETYSAILNT
Wwahs, Norris & OFENE S HLbhTHg, &
BT WKL Y D A s — VISR
Norris & QOFBEICEAT S & 2840, RIEMHER
SREEA1E, Zhiz Ho W, Conroy® Offitiis, A
N.Bates 57 OHESLE7 VI Fit X5 ou< b J'T
T4 —EEAL COREHRE TN & BESME R 5.
<35V OB X UBRERT I S BERICo
TRBROBENRD Y, B0 EYHWCIETER
WLBRCIRENEERTSEEMNE V. Lol v
LU EYY T 2BH, 1VAUEDRIVUBE

HL, BT oo ciie nHEE, IE b

wER Ay, KN LB 3 s
B~1 gL AL b B ShTnd, Z0X)
wHR AR A K, Lo b AL T findE
BEgRHlcbSEEsd v shTws w7V v
VT L EEEMOIRIC X » T EIHEEEL, ©

DIHEIZ OV TLHEETNERENDH D L B DND.

¥ IR OREF A S e BaRE, <
5V R BRI ERRRE T 5 2 LA TPESh, O

L5 hlicifishicv 9V v o BBk T O -

WA, EEEEOERLREICS Y 5158 LT
Bz ERLY, IV OEEENS I BRRTEEE
X hRICHIS Z LN TELEEZ, MBICAF
DOWTERBL, BETHIRER®BLh,

2, RESE
2.1 35tes X OEA '

(1) <y Z72U4EEBEAtD USS : 10mm 2V

w5

@ hEFFAF-:
TR AL )
(3 Zu<E:BHC 342 = < MF (1.5x
3.0x60cm)

HDE&x 5+ 49— (BE

2.2 448

(1) POMIAbp - MG, 1 % KEb R Y o A
&rmmmv.mwww/¢Armmu.ﬁ%er
w5, :

(2 A% 7—:3ALTCHNS,

(8) =% = BRKCTEKL, EELTHAWS.

W Nokmitn v o axs s —vp kRl Y
Y a2.8g xR s~ 100 ml HiC & 2

®) 1IN

(6) 5 ZHHERERIH : BHIRE 5 g #Z8RFK100 ml
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31 &1

lrk_&ﬁ";‘

(1) 5%tHILE S ¢ mm%_%Sg
100m! iz & 57,

(8) 2%HiERY — FYETK : JOKHRER Y — 5208 278 F
K1z &g,

(9) HERIE 7 v WIREE7 v 3 - (PR
SHRAH) 200 g 2 FEHK 400 m! AUZ E S L D,
PHERR S mI% Nz & & O & S s 2 BERRE
T3, chaEsIR74VE— (25G-2) CHRBIFAL,
AFVAV U OIRIRECRIEED I K D E THRAIKT
ML, BB A2, —0300ml CEiET5. oh
#130°CC 4 BHGEIRL, ST 1RSRIBE T 5.

0 &S~ 7V U B Bl IV Yy (WE95%,

LN iR

D ERIEERREE XY AF) 0.1 g7 & ERCHIN

L1I0mIDART AT AN, A% 7—VElwv
TEALTS, ZOBEEIOmM! % 100ml DA A7 TR
RED, 2E—VEANCERETS. bz
DOIEW 25ml %2 250ml D X A7 S R2ATEY, A5/
—VEBAWTEREL, BHEAB L T5. (K10pug/ml)
2.3 BER

Pi%E< 5 v L0, 2.5, 5; 10, 15, 2035 X 025m/]
&N Z R ERIR100m] 2 At 72250ml D53 o
~ Ny, 22— HNTAE ) —VOELE
Bmll+5, cherbl k) EERDL, 5°CHUT

| RHHIL 72 2 B Wi — SV 75 ml & T 143

ROLRIRE 535, HiEs, MHELRERL KN
P Vv T200ml 58w — MZKFDOALRE S
Kﬁﬂ?é.:hﬁ%&@mﬁuszax—w%ﬁ
aml 2Nz 1 3T L EH £8L0b, 5°CLUT
KL 72 2 BRI Y — & IRH 30m] % iz 1 736
FULIBE 575, BEAMNELRFEREIL, 1
NHiEE 3ml 2 hnz TH iR T8hob, PUHikR
520m/ 2 fnx C I0MMEIRE 5§ 5, HEBmEELR
HEEAWL, 5 BIRLESA W I mI, bR
20ml I CIOBMRE 515, HEMS MR
E% T&HETRETIL,  MWEILRFESm] %%k —
WERYERWTINZ, KETS5~10°CIiyifi+ 5,
ZHIT SHTRERSRIAT 2 ml 2N i3F L < 30RO b
T, e~ FOBITH B { Billgkie 0w, mEHiL
REBZ 2VCBL, 53LIRC EHRICREEL W
U THEAI8mu TR AR #WET S5, £hEh
DT TV gt B VER U TR 2 VEIR
35,
2.4 EHEBRFRLOELE

< 7V TR X 350 ~100g% L X 3em iz
10 500ml D=7 5 2 2l A, EHILRS: 200m]
A CI0RMRETT 5. MH{bRERC, bz
HU oL SRR — £ 2 Ah TEY B ET
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5. WEHUEBGHE M2 O R v TrigL, —iE
THERBT %, ThibheF VL 25~200pg 20t
Tr b, DUE{LRFONtY 100m] i 0T 5, hnlr
DI 80~90°C @ A L TH DM nT — Y
29 MT X5, TRl okt v Sz il
BoE AN, FEEK200miZ Iz, 45~50°CoilytA L
THERHL T100ml 2 L, Sl o 2840k
& VT 200ml D53 e — Mzt S, BUTF B
ORA L FRHCIEL TRRERZIET S, XL H
HULIRSEC X HTERE, TRFPic IR 418mpic 3510 %
MHAIRINC X DTS I e B TITR 5. Bl
ARREC X D ifkic X 57 50 2 2R, ki
WEM X 2D E, RBRE D= IV OROERD,
KR VR0 = 5V Oppm A FIHT 5,
ppm=e IV o=

_EpabpF K (ml)
o< 5 VY (1g) X RIS (ml)
®OR (8)
2.5 RERFLtOELtE
LD

25V L TS - R E50~100g % T X 57513 2
FnEh, 28RO 2 & )~ LUEOKERE Y —
#50g ZINXTHE X F 4 ¥—T 5 FRBPHT 5,
Zhk s 527 408~ (25G-2) TIRIIFRL, » %
I =V 25mlTT 4N — EOERATES. PRI
JKHRER Y — & 508 2N T 5 MY 5, che s
527 4 v 4~ (25G-2) #MWCTRBIFAL, * %2/
—~v 25ml CEREIE S, FRORME AV ) U &
—Tith, =TV B~200ug T ELY, Vo
< ME (254 bS5 R 2/ —vE IVWTIEIRL D
2em DEF I O®, FO_RIHIFLM 7 v ¢ > 208 %
AR 7 —=WEPANTHRL IR, A X ) —=NVEeTFIVTF
D 1l em OF & ECHEMB X8 T <) KES
A%, 153 10ml OREH TIERIMEL 5, x5/
— VIS 7 v R F IR L B EIRRE, 250
—v 25 ml X T= IV remaic MEFKLEL »
%, WHEESE e — ML, 2 (5RO AZ M
ATEIED £4, VUL 60 ml 2z < 14350
RFLREST S, (UHHLRHEO SMST L &
WCRBRR S MY Y AINA TR RER LD 5,) M
HUER R O 72 R E RV 200 ml o 34w —
FIZEFRL, X5IPHIE R 0ml 2Nz T 5L
IR D E4E, WSS E O 3o — bicii
YD, :m:l;bkmm Yo hxmy s —APHE Am]
M NFL {20 %4, LUF2. 4058 & ARk
ML TR 2T 5. o< MEREEAL
22 2 —Vilithie 75 ml Bl R &1, &0
RMmibiBERBIL 2R ciiv, 2.4 08
B X b 100ml IR L, EAT TSI IRIEL CROEEE

;31 Il

ZWET S, JUTFIRRBC X b SR UAT 5
v REGITRIURE D = 5V oD iteRs, WH
o= 5 2@ ppm 24X D,

ARECD)

HIET DA 2 7~ fiE 5ml =5V o0
ItA325ug X D DI WIGIZIL, &4 2 7 — iz
2SR RTUKRAY M TE < I 4, PUHHBRGH
200 ml 2N TIRARL L & 545, i,
PHI LIRS O FiHE 2 v 1l ol Rl 5
ATFERT B, X5 IMEHEIREE 100m] 2z T 1
BP0 IRD F, WML MHEYLIREMEZ &
OITE7 52 TFERL, FiE 2405kt xD
100m/ iz EiRET 5. MEHUIRFSA % O 22 A e v
TERB: I D2 o< MACZEL, 15110m! ofidc
INEFHEL S, PHHMEREIN 7V T it o
SENRERE, 22 7—~125ml 2z <HUFGRT
INEFHHEL 5, HilE% 500m] D3 e ~ MM
L, 2%HiRY — 5 TH¥ (6°C LATF) 75 ml 22 X Tk
ES5L, WHPEPIHUEIRAUM 2082 HTiHE & T
mmmeﬁwn—fmmﬂ?a.:umgmmmﬂu
ULy s — VI Aml A T LN L <D
T, UTEIRET & el =5 v o2t
L, ppm 23X %,

3. REOR

3.1 IEWbkoBN

2 DEERIMILI TR OWEAN2 ML TSI
L0, TRURE, LB XUY ¥ —F o Fihico
WTHERL 7z,
3. 1.1 Eftseft

WD YV LIRRIMIIC 35v Ti PUHU B
D2 7V Kb b)Y LA KBITARL TS
DT, FEHHERILLKELT b Y O & KBREZEES
bEDEDILBROT X /) — ik N2 DBEND S,
BHERHMTHCKRRIES Y v a2 2 ) — VBB A
THALRFERO TS VL7 v H Y RICEML,
YRRt 2 B3 L7, 27, £§ Norriss
DOHEE TR KIITINANT, KiLH Yo &=
27 = VIR M G OIGH 7 v 2 ) T Es X Ot
= 7 =ML R, DET WA IVWTRAIL
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Wil — &5 (5°C LUF) 30m! #inx, BLF 2.30m
LB X D EMEL TREE A WEL /o, HRIB1E
mme<,mL§n;U§m@mwuvA1a/~
MRS FhFR1~10ml, 1~10 m! ¥ X 02 5~5ml/
LB A TRAORESELR. ZhihH
HUbYess0ml, = & 2 — A 15mlo BBHO< 7V ik

Table 1. The effect of alkalinity on alkaline
decomposition of malathion in carbon tetra-
chloride-ethanol solution.

Amoux_lt of Absorbance
:gllnanohc KOH Concentration of ethanolic
. KOH solution
ml IN 0.5N 0.25N
0.5 0.233 0.240 0.150
1.0 0. 299 0.293 0. 282
2.5 0.299 0. 295 0.290
5.0 0.292 0.293 0.290
10.0 - 0.299 0.290 0.282
15.0 0.258  eeeeee 0.272

Malathion : 100 pg, CCl, : 50m/.

BLIERY0. OIND 7 v o Y BYE TREC A Ehb L &
oD, PRI ORYEDH 2 {5OLYE 0. 019N %=
BRI LT3z Eielin & @mr,rzugym
79 Db i~ VEH2ml2 fV 5 LT ESL,
Norris 0BT H T HBEDRY ORETH 5.

(2) =4/—-OUYE 1 =59 #9950 pg 2Tt
{BLBSHT 50 ml iz, = & 2 — 0, 5, 10, 1535 X 1720
miepnz, oklen v v a5 s~ 2.2,
2.3, 2.53 X002 Tml 2 FNFR LR 2 2 — i)
Bhzinz <, FhEho 7k ) PUE%2I3iE0.019 N
L, IDRFLIRVBETOMWEL, LT230%5
L& AR EL TREE 2 L7, f5U3 2 %
R, PEERESOMI o S v kT vl
Y EUE 0.019N i3\ T, =& /2 —v2ml TH5ELITs
Mah, =2/ —VORtERDEZ T 5 E POEELMR

Table 2. Effect of ethanol content in carbon
tetrachloride-ethanol solution on alkaline decom-
position of malathion.

EtOH N/2 ethanolic Total Absorbance
added KOH solution EtOH
m/ m/ m!
0 20 20 0.292
5 2.2 7.2 0.292
10 2.3 12.3 0.292
15 2.5 17.5 0.292
20 2.7 22.7 0. 261

Malathion : 100 pg, CCl, : 50ml.

70

DL, wriz=2/—VidBPREVWSZEEL,
PULEA S 50 miic L rgykwm I
VB el ZAVhIES 2 2 —VORBIGRShBD
f,u?maj—wm%mmmzfmgxwwﬁuc
L s ) — VDB TR 72,

(3) DUMI{LEGERLE 70 & ) 530% : DLE DERIC X b
P S0 ml 1= 5 v i KRR ) 9 4 =
& 7~ 2ml DR WTERIT T VA YRS
NHZERDP DT, O HREFRE LS U
{LRFER 2 HINL <, BRI~ Otz X b 7
WY BBV BZ LD TE B EE{LRELR OB
Ridfz, =TV L # 100pg 2T MEILEH50, 100,
150, 200% X UF300ml % % 4 o —.v 25ml, 29Tk
— SV (5°CLLF) 75 ml OB T, U RERTFiT
TR — MCFETRL, Tokagibn v v 4=
Z7— VK2, 4, 6, 8k XU 12ml % IR bR
FIOMITinZ T 1 -FL < B B TaOmL,
LR 2.3 o5k & [AHRITREL € BB 2 5L 7.
FETNEEE 3 KR T I, MHBIRSE50~300 m] % ]
WTLIZIE—EOUMBIS NI, w2 T UHI{BIGH 50
ml LT SRt v o &=~ g 2mi @
H#e AT, MHERAM I 300m! £ CiEiEl
—S I TINTTE BT E 22D,

Table 3. The effect of quantity of carbon tetra-
chloride prewashed with methanolic Na,SO, solu-
tion on alkaline decomposition of malathion.

N/2 ethanolic CClI,
KOH solution prewashed Absorbance
m] . ml
2.0 50 ° 0. 260
4.0 100 0. 260
6.0 150 ©0.258
8.0 200 0. 258
12.0 300 0. 260

Malathion : 100 pg.

() DFRRES XU ¢ 23 DI T v
)R XIS TR S L ORI Ic o TR L 7=
RRFARTRT L, 40°C P Lo EI Cra B
IR, DHEBERTIZ0. 5~2. 543 THRABIEIE G S
n, RUMELT 5 LRI LS v 0%
BT EMbnb, WXIZT MK Y SHEEEIT 1430
MY THD.

(5) #Afitgd : M.V, Norris SR B O =5V
DIRFANEDY ITEWWT, 7k Y SERT by
% 200m] W72 oW T I LT 528, 40T
BE BB BRI I Z EAMIRITH D, L
U BSEDREI, SRR X228 L T, LB 100 m!
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Table 4. Effects of temperature and time for
alkaline decomposition of malathion in carbon
tetrachloride-ethanol solution,

Temperature - Time

Temp. Time

C) Absorbance (min.) Absorbance
0 0.140 0.5 0.316, 0.320
20 0. 140 1.0 0.330, 0.340
40 0.120 2.5 0.315, 0.325
60 0.099 5.0 0.275, 0.292

10.0 0.309, 0.237
Malathion : 111 pg.
Temp : 10°C
WEHBMREMMtT sz &t 23 0hMkick
DRI E R0 S &, BT 1 R X0 5 Rom idE
Fizillh, ~ovxd 6 BUNTHD.

Malathion : 50 pg.
Time : 1~2min,

0.8{
07
0.6
0.5
04

0.3

Absorbance

[\ %3

0.1

6 75 S0 100 150 200 zgopy
Malathion
Fig. 1. Calibration curve

Table 5. Inspection of calibration curve.

UCiie » 7275 SIETROMIciz =2 /=D Hh
bhicx s /=M TRNL I, WIhofig
BT h, PUHHBIRY 100ml s IEiL T7 v h U 4)
BT 5iom, 23V OMBHBIRISKD IWE L
IZOWTHMNL, RiC oW TH s X URILRILtom
PUAER 1T » 72,

() =5V PR OIWAH: : = 5V TS
{LIRFH % 80~90°C DB A L TR TR 5 &,
EMEMS0BUT &5 5 DT, ROFHEIT DWW TR
L7z, @ =7V 4950ug 2t bRz 100~200
m] % 45~50°C D& A kT 50ml 2 WIERFET 5,
)= IV L ¥50ug & S L PUHI{ LS 100~500m] 7%
BUKEIZ0.5% € Fo:vu7 v HITKIATK 200
ml TV, 45~50°Coi A, kTR FE 2 RE
FERL T 50~100m! iz Wi+ 5, © < IV #50ug
Z U MBI 100~500m] %220~30°C D& AH
B XU 80~90°C DA LT =TV 2 v MZXD 50
~100m! i LWET 5, A LD LR RN L 2R 6
6 ZIRTHL, QDHIETIRMEL W8 & FRk
BIEWIRH T - 7255 B), ©DSIEL hizeh?
186~9195, 87~98% DIFIEMIL T~ % MRS
hvie,

Table 6. Recovery of malathion from its carbon
tetrachloride solution.
ti R
Procedure Concerrxrtja ion ec/gévery
Distillation at 100->50 65.0
reduced press, 200->50 39.6
Distillation covered 10050 91.0
with water or 0.5% 200-50 87.8
hydroxylamine hydro- 50050 85.7
chloride sol. at reduced
press,
Moderate air jjet 100->50%* 97.8
200->50* 95.3
300->100* 94.1

300->100** 94.3
300—>100%* 87.4

Slope of regression line () 2.8369
regresion e (o) =0.005
ﬁ;indard devxatn&x; from regression 0. 0156
gtt::? ard dev’at('szf; of Intersecting ) 4150
te=2 0.36

n=6, t(n=5 : 0.05)=2.571

3.1.2 ik
LTItz H. W. Conroy® o5k If

Malathion : 50pg, *: at 20~30C, **:at 80~90°C.

() RTINS X OIS ¢ FRik50~100g
24y 3cm DLz Y ) MR 200 m! duz - L,
75V 25~50pg wIMA T 105K+, che
OEBEFEEIVCHIBL, GOHEIC X b 100ml i
WL, HT 2.4 oA X IR RD, R
VIS T RITIRT 1 87~94% D Wi IR TN & MR A
S,

(3) LIRETOAMHIEE XA - FihR50g T
ELMMANLEID, 2 &2 =0 100ml, KR
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Table 7. Recovery of malathion from rice plant
and chinese cabbage.
1. Rice plant

. Malathion pg Recovery
Extraction Added Found %

ccl, 25.0 23.3 93.4

(Surface 50.0 47.8 93. 8%

residue) 50.0 43.4 86. 8*
Methanol 25.0 21.2 84.7
(Tot‘al 50. 0 46.5 92.8
residue) 100.0 102.0 102.0

Sample : 50~100g., _
* Concentrated covered with water.

2. Chinese cabbage

Extract . Malathion pg
subjected fhem?g Alumina————Recovery
to column 28 g Added Found - %

15 111.0 101.0 91.1*
15 111.0 104.0 93.8%
Methanol Methanol 30 111.0 103.0 92.8%

15 111.0 84.0 75.6
30 111.0 99.0 89.2

20 920 92.0 100.0%
20  44.0 44.0 100.0
20 111.0 88.0 79.2
20 111.0 101.0 91.1
20 111.0 107.0 96.4
20 110.5 103.0 93.8%*
20 110.5 110.5 100.0%*
20 55.3 51.2 92.6%

CCl, Methanol

Sample : 100g,
* Absorption test of acid-washed alumina.
** Concentrated covered with water,

— 508 XU+ TV 25~100pg ZINZXCTHEH ¥
4 F—THPMAH TS, ZhE SR 7408~ (25
G-2) TRFIFEL, 25t o BRK M TR
b a4, DUEE{BEEEE 200 3 X UF 100m! ¢ 2[R E 5
5, WHHbpSERZ 02 F#EE AV CFEL,
CDWEEIZ X D 100m] L, BT 2.40K%CX D
MR 5 R, FETIS 7 BicR+ < 85~102%
DR REFGRBNES I,
3.1.3 29 ~—vu Tt

sy s~ 5V 0 ORELLE it 5720l
ULDRE X DR TRE MESBON D Z &8
R 7ehs, HRUCIWTIE A 2 7 — v Hlilidrhic %

BofiERS il ShERERLIELIE B Sh

Bates &7 KNk XRAEHD = I v o OERICH
BUR7T VI Fikd2e 5T 74— %fTgw,
BOENEAGONE L2 WEL TWHDT, Zo
BIT i B VWEHFED 2 & 7 — v Hlidiiids X OV bR 7
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BRI 7 VS F IR X B Y uv b ST T 4 —
AL T EEREZRD I,

(1) *x2/—nfliiic 2o= b5 74 —2EAIL
7= E oI « HHNI008 1T 2 & 2 — 0 200m, &
KGR Y — 450 g #fnx, <=3V UlpgiRmL T
FESF A4 Y- THBRMEHTS, Tha 72740
#— (25G-2) CTRBIFHL, MK Y — 549508
I TH S SHEMEL, Rihrkaahitehiiso
BETHY 20%UTICT 5, UT2500HEERAK
HVEL THME 7 v > Oy o= MEZIEL IR
e RdTz, HRIIE 7T RTR T 16~9% DT
iR &BENERMESNE,

(2) PUHE{bpERHII 2 v = b 7 4 ~RIL
7RG HEEN1008IT £ & 2 —200ml ik, <9

Yy 4d~111pg #IRIL T, KEREY — & 50 g2 11
ZBE LNz hBE L T oV TBBL7:, Zh
T FIRT 4 vE~ (25G-2) THEEL 2 Itk
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Table 8. Malathion residues on and in rice plants treated on different seasons,

August 23

October 3

Qctober 10

Absorbed Disappea-

Time after Residue Disappea- Residue . Residue .
application surface rance surface Total gzx‘-tggnet rance surface Total ;);tggnet ranee
ppm_ % _ ppm__ ppm _ ppm % _ __ppm ppm ppm  F
0hr. (20.0)* 20.5 0 25.3 0
1 10.5 47.5 6.2 12.9 6.7 37.0 25.6 25.7 0 0
2 4.3 78.5
4 2.9 85.5
5 13.8 19.1 5.3 24,3
6 1.3 93,5 . '
1 day 0.6 97.0 3.8 5.5 1.7 73.2 8.1 9.9 1.8 61.0
2 1.5 1.4 =0.1 93.2 1.7 3.2 1.5 87.4
4 0.3 1.1 0.8 94.6 1.1 2.9 1.8 88.4
6 0.5 1.4 0.9 95.0

* Initial deposit presumed from other experimental results,

Table 9. Malathion residues on and in chinese
cabbage treated in the field on December and in
the incubator at 30°C.

In the field
Total Disappea-
residues rance

Time after In the incubator

application Total Disappea-
residues rance

ppm % ppm %

0 hr. 11.4 0 32.5 0

3 7.2 36.8 30.2 7.0
6 6.5 43.5 28.0 13.8
1 day 5.4 54.4 17.0 47.7
2 0.5 95.6 16.0 50.8
4 8.4 74.2
6 7.4 77.3

Field : 0.05%, Incubator : 0.025%
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Days after spraying
Fig. 2. Disappearance of malathion residues on
and in rice plants sprayed with malathion emul-
sion on August 23, October 3, and October 10.
O: Surface residues sprayed on August 23,
/A: Total residues sprayed on October 3,
X : Total residues sprayed on October 10.
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Days after spraying
Fig. 3. Disappearance of malathion residues on

and in chinese cabbages sprayed with malathion
emulsion in the field on December and in the
incubator at 30°C. O: Total residues (incubator),
A Total residues (field).
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Fig. 4. Effect of sunshine on disappearance of

malathion deposited on watch glasses and rice
plants. A: watch glasses, O: rice plants,
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Fig. 5. Residual behavior of malathion on and
in rice plants sprayed with malathion emulsion
on October 3. x : Total residues, A : Surface
residues, O: Residues absorbed or penetrated,
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Fig. 6. Comparison of behaviors of surface re-
sidues on rice plants sprayed with malathion
emulsion on August 23(0), October 3(A), and
October 10 (X).
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Fig. 7. Regression line between log log ppm
malathion total residues and days elapsed after
spraying with malathion emulsion on rice plants
on October 10.
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Table 10. Regression equation of log log 10Xppm residue-time, half-life value, and persisting
days to 0.5ppm of malathion on and in rice plant and chinese cabbge.
Half-life value Persisting

Date Regression equation Equation 1(\;43;}:}?2 r-oBfli nn ggﬁ to 0.5
day day day
Aug. 23 log log Y=0.269—0.414 T (surface) 0.2 1.0
Rice Oct. 3 log log Y=0.328-0.089 T" (Total) 0.8 1 5.4
plant log log Y=0.337—0.158 T (surface) 0.5 3.1
Oct. 10 log log Y=0.356—0.053 T' (Total) 1.2 1 7.7
log log Y'=0.362—0.089 T (surface) 0.7 5.8

Dec. 11

Chinese (30°C) log log Y=0.362—0.262 T (Total) 0.2 2.0
cabbage (field) log log Y=0.393—0.0236 T (Total) 2.4 4 23.2

Y: 10X ppm malathion, T: Days elapsed.
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Summary

In order to simplify the analysis of malathion,
ethanolic potassium hydroxide solution was
adopted for hydrolysis of malathion in carbon
tetrachloride solution. This improved method
was applied in determining malathion residues
in the rice plant and the chinese chabbage.

For the extraction of the residues, methanol

was used as a solvent. In the residue determina-
tion of the chinese cabbage extracts, clean-up by
chromatography on acid-washed alumina was
efficient to isolate malathion. The proposed ana-
lytical method is able to determine as small as
about 0.25ppm of malathion contained in plant’
materials. .

Some field tests were undertaken to determine
malathion residues sprayed on rice plants and
chinese cabbges. When 0. 025% malathion emulsion
was applied to rice plants in autumn, 1.4 ppm of
malathion was remained in the rice plants after
6 days. It shows that more than 90 % of mala-
thion deposited was disappsared within 6 days.
When 0.05% malathion was applied to chinese
cabbages in winter, 7.4 ppm was remained after
6 days. More than 75% was disappeared.

To estimate half-life value and effective period
to insects, regression equations were calculated
by log log 10X ppm malathion residues and days
elapsed after applications. The half-life values
calculated were smaller than those by Gunther-
Blinn’s method. From the slops of the equations,
the disappearance of malathion on and in plants
is faster under higher temperature.

Systemic Insecticidal Properties of Certain Organic Phosphorus Compounds to the Green
Peach Aphid, Myzus persicae Sulzer, and the Tobacco Cutworm, Prodenia litura Fab. Tetsuo
Sarro and Hachiro Hoxpa (Laboratory of Applied Entomology, Faculty of Agriculture, Nagoya
University, Anjo, Aichi, Japan.) Received February 11, 1966. Bolyu-Kagaku 31, 77. 1966
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Introduction
Systemic action has long been recognized as a
desirable character in insecticides, and many
efforts have.been done to find such insecticides,
The first practically useful toxicants of this

general class have been certain compounds of

selenium (Hurd-Karrer and Poos 1936). The high
toxicity of selenium compounds to mammals
prevented their use for food crops. They were used
against only insects on florist crops in a green-
house. The next major development in this field
was discovery of two systemic organophosphates,
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