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1. BEBHHEEIUEE

1) #¥io@Es

A 1 197748 3 B25 BT BRI RIT - RE
X (1X10m? 1220% PCNB ##I2kg/a, 1kg/am
HETHERMCABEHTITALLTEL I{BALE
#®, Avd4va (W FU=) M

W8 1977423 A11R (BB 9B 7H GE
CERS L » BT3Bt BAEHEH wRT HBRK
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ATHBLB LB v, va (B FEFRFC<,
HKIEBK1S) 2HEATEYOLEE IEFLL,
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BT,

AUA Y A ENAFBLETIL6 A250, TA8H®D2
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fEVX12A 8 HITHHER b 4t Lic,

2) HFRALEOB(EN:

B 1RTR LI,

3) AhaHRERE

+E 1HE502 % 500m DIER=MHT TR AR 7
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2 — FTFEELE, BEIS0mo 7 € b VT LeFE
BaEHE I NEH0nt ¥ CRIERMR L CHEMK S L
7oo RWT Z ORI 2 ARG T b Y v 4250ml,
n-~F4v50mlE ML T 5 FMIRE L n—~F+ VB
FERLIC, KBICEUn-~++v50m #inz Thith L
Too D-~FHvEEEHETEKFES Y v AT
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RECTAF T 5 SHEMEHREEL, BEX7 £
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OFEINEE L+ TIERE 2T 0. 1~0. 25ppm DF
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4580, 1~0. 3ppmDEEFHT78. 5%, 80.2%, 89.7%,
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Ni ECD i Lic, # 5 A13HE3m, EX1mpy
FABMTIETAFNLS5 % DC-200 #'R 7 rAQ 60~80
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L,
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PCNB i1 +8bof#sE#nc & » T PCA, PCTA ZJE
KEBRLTHAL LN WABMCINTS2191516),
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BRI TRACERENRE - T oIXLT, A
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HCBWIAKELHE, RE+E<T PCNB 0fgdL4e
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Zh logy = 0. 34291497~ 0. 01146923 + (. 00008424
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23,80 & AEHEN H T b b ENLLR
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TEHOBREOBRAILECE T DML, M



#)il: PCNB EZORBYROIHCBOLE, v A 2 TOREBIT 58145

Table 1 Properties of soil used.

. Water Mechanical analysis Field
Soil type CEC
. pH Humus Sand Silt Clay capacity
% % % % meq/100g %
(IL;EC’,‘;;‘:};) 4.9 132 8.5 157 7.4 6.0 21,3
Gray lowland soil 5.1 2,53 624 17.5 20.2 9.6 38.5

(Hachihonmatsu)

(log)

Amount of residue in soil

Il 1 Il 1

0 10 20 30 60

Days after treatment

0 10 20 30 60
Days after treatment

Fig. 1 The effect of soil type and difference of growing season upon the
persistence of PCNB and HCB in soil. o; Lithosole (spring

cultivation), a ; Lithosole (autumn cultivation),

soil (spring cultivation).

Lo TH WEBY S5 LELOREY, NERLED
FrfLER, BESE, HEKENERER S EH
H2EBNEE1R), Dk, HCBIRAKXRLET
BRyBNEEN R BISB, LiL PCNB ¥EEAT
ABEHHCBREHALHITRRVY, Lo LAEEI0HE L
R o\ T RAUTE B AR LB CHEI BV X 5
TH%,

LA Eo#ER T PCNB, HCB i&o\wC 4 Edwards &
1), Lichtenstein 511), HEGO 7L FY v, F4 o
Fyv, Vv5v, DDTTEDTVSH+t, Flgs
B HEG VBRIPEMNEL LD VMR LK
3%, PCA, PCTA o +EH cOWRDOEV--OELR
BB EDHORICE S LD EEZL bR D, A

e ; Gray lowland

AR+ E TR TO PCNB METH 5D K LT
BTk PCNB MHINLGI2 L FHIh TV 58
RIS ESN PCNB CHERX hLEd 3 °r
PCNB D4 R HOEREI HEA TH I L ER IR B,

WAERIC Lo THENE S E S0 EE 1 IoRE+
iz o\ T aiuf, PCNB, HCB 11E & h LFKIEDH
PEENE L I ThEh 1428, 20.2H THh-
7eo LIBLPCAE PCTA ~OERIIE/FCHEBLT
BB CTARRLBOEFECA A&~ v EiEs T,

A v v g O HIIFOR RS 2 ROBRIT,
EECREMOME3 A, 4 BOTHEE, #EIME
Drwt UTEKIE T EHRFEE X 0 L& RREiEo
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Table 2 Climatic and soil temperature data during growing period of potato plant.

Innoshima Hachihonmatsu
Factor Spring cultivation® Autumn cultivation® Spring cultivation®
Mar. Apr. May Jun. Jul Sep. Oct. Nov. Dec. Mar. Apr. May Jun. Jul
Rainfall mm 95 140 81 157 34 112 42 101 3 43 235 106 214 14
Mean air temp.¢C 9.3 14.2 17.6 21.6 257 235 186 13.5 9.4 9.6 13,6 17.1 21.7 26.0
Soil temp.d at ‘
10 cm depth C 9.5 13.8 17.6 22.0 25,2 23.8 18.7 14.3 9.6

a; From Mar. 11 to Jul. 8, 1977. b;From Sep. 7 to Dec. 7, 1977.

d; Monthly mean temperature.

(log)

Amount of residue in soil

i i
20 30 60
Days after treatment

0 10

90

T Y N S B N L

c¢; From Mar. 25 to Jul. 8, 1977.

PCTA

0 10 20 30

Days after treatment

Fig. 2 The effect of soil type and differenceof growing season upon
the coversion of PCNB to PCA and PCTA in soil. o; Lithosole
(spring cultivation), a; Lithosole (autumn cultivation), e ; Gray
lowland soil (spring cultivation).

mn, FX(E 258m THIFOHELE L, —BRINTREI T
{, TEFOKGENRSTHILBEROBEDOHRIIE
¥ EvbhTwb, ZOREKTL PCNB, HCB i3ff
WRIEORE, HWROBCKIETHRARBR Lot B
bhd, LrLEREIHKECHPEELD VIR
b dd B3 BKIET HAS BUL ol £8AKS5 L H LR
Eg#t PCNB, HCB DERICH S MEBL T 5 EBbh
%,

Wiz PCA, PCTA EfFrasuicHmtsH1ENR
bhts, ZHhITERN 3 A b6 A0MiC 5 H80~160
mOEETH b LEKG R EHh - ORRERTHA 5,

—FHFKPETIE LB 208 ~60 A it 3T PCA, PCTA
DMK BRIV DI, 108 OBEFEI DIV DORE
HeBbhs, Ko 59 PCNB o PCA, PCTA ~
DERITFARS OB VERIMSHF TRV LRELTY
55, ARBRTLRKRLBERVE O,

A A v a8iZdo PCNB, PCA, PCTA X U'HC
BOBREE L WEEsDO +Hb0 BYEEY FIRCTL
fco l1kg/alX, 2kg/aRieDoWTAKRLEE (748
) rHEEHE (7A6B) ORNELHE T2 LRE
+#-¢ PCNB #15~10f%, PCA%2.3f% PCTA %
4~5f, HCBM8{EE, IHMEPORABL L
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Table 3 Residues of PCNB, PCA, PATA and HCB in potato and soil.  (ppm)
Soil Application Sampling  PCNB PCA ) PCTA HCB
Potato Soil A/B* Potato Soil A/B* Potato Soil A/B* Potato Soil A/B*
type rate date Ay (B) » (A B) % A B) % A B) %
6.10 0130 7.08 1.8 0.119 0527 22.6 0.074 0.224 33.0 0.068 0.287 23.7
1Kg/are . 7. 6 0073 3.87 1.9 0.079 0.606 13.0 0.043 0.283 15.2 0.014 0.066 21.2
Lithosole 127 0051 529 1.0 0.005 0.282 1.8 0.018 0.344 5.2 0.014 0.128 109
(Innoshima) 6.10 0.330 17.62 19 0.122 0.567 21.5 0.133 0.461 28.9 0.127 0.387 32.8
2Kg/are 7. 6 0078 746 1.1 0058 0.609 9.5 0.071 0.364 19.5 0.045 0.211 21.3
122 7 0124 864 14 0011 0.387 2.8 0.031 0.368 8.4 0.045 0.198 22.7
6.25 0019 1253 0.2 0010 0.232 4.3 0021 0691 3.0 0010 0.266 3.8
1Kg/are
Gray lowland soil 7.8 0015 9.39 0.2 0012 0217 55 0021 059 3.5 0.006 0.222 27
(Hachihonmatsu) Ke/ 6.25 0041 2419 02 0025 0357 7.0 0040 0.875 4.6 0024 0975 25
2Kg/are
7. 8 0028 1461 02 0016 0.377 4.2 0.030 0817 37 0013 0478 2.7
* Rate of absorption.
nEh3~5f%, 4~7f, 2% 2~3f+L%1HE y A%, 7Ty A%, 207 A%, 3BBrAKK B X5

DECHAVA v a MEFOBRABC LM EBOI S Z &
D3R BT T o T,

B b &BE O R & O BT, BE D
DD & ORTRTOEROBARL DI Teo T
b, THITA VA v MEDIBRIZ X ARHRER -
Lo kBbhd, BIEEKIETIX PCA, PCTA 2K(E
TEHAREI D H\ AR 5N 58, BRI B 5Tl
3%

I ERtECHITIHER

FHAEIND PCNB & 2 0RBEMs TCHC B D 1
PTOERY [ ORBTHE Lo, FRERFOBY
RN 35 X OE DB B fowicit [ ORBTIE
T+5TcHB0T, KRB TIINEEISs A ¥ TONE
Y¥RETETHRNT L LT L,

1. RBHEGITEZ

1) #HEoRR

IoRBRORKRX (2kg/aX) Dizd, F—FBE
BPIT 1974469 A 3 B, 19764 2 A27HIZ20% PCNB
BE2kg/a B L FOBITBIEME v A o 2 pSEES
SRTOIRERVI,

HRORMEIIARER, 17 A%, 27 A%, 3

19774:9 A7H, 10A7H, 11A7H, 12A8HKI®
RBRCHE U TR Lo gt L,

2) BRATBOBILEN, MHENE, FA7e<b
757 4 — D&

ToRBZR L,

2 RBRRGSLUER

o3BTk, EE+ZECoWT PCNB L 20RH
Wi LOHCBOWHRIE, FELKETIRAZ &%
B BT Lichs, KRB CIIERICBIRs d LBEH 5
—ERIEEE L RO W TR L, FOREYE
SRR L,

PCNB, HCB 0REMREIL7 ¥ A TITh 5 2 2DHE
BT X - TURENB, 74 BRI & SRS
TP Tita, bRUte, dTEblLE, ZThHDR
ER Fh log ¥y =1.7694—0.2392x, log ¥ =0, 4398
—0.0470x R V%, logy =0.2872—0.2541x, logy =
—1.1704—0.0345x TRb I N5, 4 ZORD BAFH
%k» % &, PCNBIx38H L1928, HC B350 &262
Biich, TrA%ETCEB-THBE PCNB LHC
BOBAREEITRA EELIWA, 77 AHUETIRHC
BoOEP2E, PCNB & HC BIXBRAEIE 235D
B B35 2 LIXRIETH 55, LR CTHBRY
TXHCBOHFFEHPHBETS L 5 Bbhh b,
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& o PCNB
A PCTA

1
“ O PCA
0 4 HCB
i

Amount of residue in soil (log)

0
Months after treatment

Fig. 3 Fate of PCNB, PCA, PCTA and
HCB in lithosole (Innoshima).

Wiz PCA, PCTA OlEIL: LICMBHRT AT
ML FOBIIBA L, ZOBFRRILP CAWR
log ¥ =—1.5044+0. 9463y” X —0, 2069 x +0. 0018 X2,
PCTA % log ¥ =—1.7129+1. 1595, —0. 2742 +
0.0024%x% Ligh, ThOLORNDLEREBRHBEECK
501k, PCAITMERG 67 A, PCTA 5.4 7 BT
H5, FTLRBEECELLD LD BIIEDT RS
T, EBINLPCAM19.07 B, PCTA #113.8 ¥ AT
PCATI BIZHELNE,

BlEo#ERY 1oRE & t# L T4 5 & PCNB, HCB
DFFIA T PCNB 13F B EV & s 572y, HCB
IEME, BKIEX D b8 o, ¥7- PCA, PCTA ©
DT I ORBFSR TIILEE 3 7 B UACRERE
Eitoteh’, ARBTIL 77 BE £TL #maiabh
oo LB TI0 X S EMERET 5 EHONREY

405

ADTeDIIL, Plal bl2r AL LORESLELE
bhb,

N EhORELINL A aREH
D REE & DGR

TERCRA LT S REOEH~ORINBTIL, +
R PRI BT e LT 5 L o Tk A B
FOBREERE LIFYPOBRYE L OICIL, fREEROR
BRBHBZEMRTAFI Y, FoAFYVY, =V FY vV
THLMZIN T3, PCNB zof(#i4, HCB
ZOWTZOBIREHRIT A L L bic, HEOBRT X
S TH ZOBEFBRIEIELDLDEEZBRBHDT, Thbd
DETDOWTHRELL,

1. BBEMESIUEE
1) #EtoEs

NAFBLE : [ ORROBRBK,

Heg 18 : NoRBRORBRE DI, E—FRBREBA
T1973% 8 A30H1220% PCNB ¥l 6 kg/a B L%+ D
BIIBIEFEEX VA v a BB IR TV RER BV,

FER IV VA v OFR, HEINAEBLETIE
6 A25H, 7H8H, RE+E|TIX6HIOR, 7TAH6H
KIO2A 8 BT o 1o, IR LBEOREAEIXT DR
BRICHE T,

2) HREBOBELEM:, MHERE, YR8 < b
757 1 —D%E

I oFRBTE T,

E&I

2. HBRERLIUTER

TEHOEHOREONBEEENS, vy s HE
h D FEHDORE OB A HEENT & » TEAO T EFRE
VA v ERRE L ORGRERCE 4R,

PCNB xHE&LET +HEFRE 17.6ppm 225 0.1
ppm, S UA ¥z HEFRE 0.33ppm 225 0. 001ppm
DEFAC log ¥ =—1.8987+1.0626 log x &\~ 5 BifR
PMESRT, ¥R ARREERERRID R AT
J#EE24, 2ppm 535 9.4ppm, Y U A v 3 BEFRE
0.041ppm %5 0.015ppm O T log ¥ =—2. 87%
+1.0895 log x &\ 5 BAGRAELRIC,

LT R P C AXAE 15T 0. 609ppm 515 0. 081
ppm & 0.122ppm %5 0, 0001ppm DT log ¥ =—
0.3511+3. 4589 log x, J\ALEET 0.377ppm 25
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Gray lowland soil (Hachihonmatsu)

© PCNB r=0.9770%
S8PCA ©=0.7997
O PCTA r=0.9159 A

4
AHCB r=0.9661% : i
o "{é {
-2

Lithosole (Innoshima)

[} .
7

'
wa
»

o
1%

© PCNB £=0.9900%#+ ¢

APCA r=0.9737%4% /

O PCTA r=0,9090%%% /

AHCB r=0.9821%%%  ,Q o
/

0
-

Amount of residue in potato (log)

-3k

0 1
Amount of residue in soil (log)

Fig. 4 Relationship between residues of
PCNB, PCA, PCTA and HCB in
soil and their translocation into
potato.

*, %%+ Significant at the 0.05 and
0.001 levels, respectively.

0.217ppm & 0. 025ppm 2> 50. 010ppm DORET log ¥ =
—1.2394+1.0776 log x 2\~ 5856k, PCTA TiiIHE
+#EC0.461ppm 2% 0.039ppm & 0.133ppm 55
0. 0017ppm DT log ¥ =~0.5175+1.7131 log x,
JAZEHAAERT0. 875ppm A2 5 0. 596ppm &0, 040ppm H>
50. 021ppm DfET log ¥ =—1, 3493+1. 6551 log x,
WIZH C BTIEELE T 0.387ppm 5 5 0.01ppm &
0.127ppm 21 60. 0023ppm DT log ¥ =—0. 5984+
1.0919 logx, JAAILI-HETO.975ppm # 5 0. 222ppm
& 0.024ppm % 0.006ppm DEIT log ¥ =—1. 6064
+0.8345log x L\ 5 HERI B BRI,

PED Z L b AKBEECIERRS DR o
BRHTHSR A, HEOEH B\ I OBEC X
> CHEFEE L VA v MEFER & OBfRIT R
BT EDNBE MRS T,

RERIRCDWT RS EREFEIRIREOFIE
Rt HCB>PCTASPCA>PCNB Crh £h2l. 8%,
13.5%, 11.5%, 1.5%Th -1, ZhIEH LT AKX
4813 PCA>PCTA>HCB>PCNB 0 JECRINERIL5. 3
%, 3.7%, 2.9%, 0.2% T Thi RELEI Y LE
LloT B,

DX ST HFEREEE L S VA Y R L DB
e, BINFRITK LCHEDR, EFEHOELD
SROSVIYBERSIELTHDEELDNRS,

V RPCHTIEESS

FERCEA LBEOER-PBENC O\ Ti Licht
enstein H10,12,1) k5 T7ALFY ¥, F 1A F) v,
DDT, ~7 %270 —LZOWTHEISHBA L TEA
DOBENLIVZ X RH T B, ¥, Edwards 2) 3,
BERIEBIERR RO MEOKRE HERR L BT,
EHN: LBTPEL BB LAVEHEL TS, T
PCNB ¢ 2@ JTHCBROW T ZDORYHE S
T HIDZORBEYERLL,

1. BREMHGIUEE
1) HetoRY

TORBRO RBEx AV, 38§ (1K15m?) kL
fzo HRORIULL 7 A%, 77 A%, 207 Ak, 387
BHIZis X 519774108 7 B L1187 B EhTh
DRBROHRE| rFirb, 0~5a, 5~10a, 10
~15em, 15~20cm, 20~25cm, 25~30cmad Bfr vz +15
ERE LI, HEBOFREIEAXEMYY 50080 EE
Lo BREERBE LD 3 yAT L v BRUICHELRA
BB A LELD ¥ EHICH LTS,

2) BRI BOB LN, mBERE, FAZ7Rr<b
737 4 — D&k

[ oREBR L,
2 BEBRRBIUER

PCNB & 8% L O'H C BOEES % PCNB
WELES1 A, 778, 2078, 387 BROVWTHE
ELLERELXE SRR, ‘

PCNB $#3#910mDE & ¥ THRIC & » TRAMEL
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Fig. 5 Vertical distribution of PCNB, PCA, PCTA and HCB residués in lithosole

(Innoshima).
A——a ; 1 month after treatment, ®.ieee e ; 7 months after treatment,
a——a ; 20 months after treatment, 0 serens o ; 38 months after treatment.
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LTWwiel, chicat LT PCA, PCTA %0~ 5cnf@
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Wh, X BIZ25~30cBADSILEDEFLEDTH
%,

M1 7 BHIT 0~ 5@z PCNB, HCB 190% LA
EERIALTWRERERL, #C L 2EHOBATILLES
RIFRAEALTERERMAC L EE- TS LBD
h5, ¥t PCA, PCTA © BYESH 0~5m BT
PCNB, HCB i ft#i L T{EV oY, T3k PCA, PCTA
1% PCNB ##|o8FIHIzE FhTks b7, PCNB DR
B TH Bl PCNB HCB LR i BHSHD

RAr =Tl tEZLBRA,

PCNB ##li 3#910cn DB X B|BA LI b v BT
7 7 ABUBET R TOEFI0m Y h LTFORBCEIAL
TWAHDIE, WAL XBEEBIC L% 30 Tikis < B,
HE D @ X b HESER S W ¥ THRIRCEAB
BlLic:Bbhs, :

Fio, HHNL 0 ~25em ¥ T HEAIC 95% L LA HEE
L, £0FTHIEL (0 ~20m) OFH85% L LR
BLTWBZ LA LMo T,

VI # ]
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The Study on Residues of Quintozene, Hexachlorobenzene, Pentachloroaniline,
and Pentachloroanisole in Soil and Potato

Yoshiyuki HANKAWA
Summary

This experiment was conducted to determine the influence of soil types and climatic conditions
on the persistence of the fungicide quintozene (PCNB), its technical impurity hexachlorobenzene
(HCB), its biological metabolites pentachloroaniline (PCA) and pentachlorothioanisole (PCTA) in
soils and potatoes. This study was carried out under field conditions at Innoshima (lithosole) and
Hachihonmatsu (gray lowland soil). The compositions of the soils and main soil characteristics
were shown in Table 1. PCNB powder formulation (20 % a. i) was treated at 2 Kg/are on the soil
surface, when soils were hoed to a depth of approximately 10 cm. Immediately after this treatment,
potatoes were planted.

The amount of PCNB residue decreased more rapidly in lithosole than in gray lowland soil. (Fig. 1)
The higher humus and clay contents in soils were, the more the amount of PCNB residue was. The
equations for describing the loss of PCNB, HCB, PCA and PCTA from Fig. 3 were as follows:

PCNB logy =1.6136—0.1771 x +0.0027 x? r =0.9788**

HCB logy =0.0915-0.1738x +0.0029 x? r =0.9616**

PCA logy =—1.5044+0. 9463,/ x —0.2069x +0.0018 x? r =0, 9785*

PCTA logy =—1.7129+41.1595;, % —0.2742x +0.0024 x? r =0.9795*
Where

v ; the amount of residue at time x, x; the time after treatment.

%, %k significant at 0.05 and 0.01 levels, respectively.

The time required to lose 95 % of the initial amount of PCNB and HCB in lithosole was calculated
Thus PCNB and HCB would persist for 8.4 and 8.8 months,
PCNB and HCB residues at Innoshima were little in autumn cultivation than in spring. The loss of
The shape of the
depletion curves obtained for HCB were similar to that obtained for PCNB in these soils. (Fig. 1, 3)

from these equations. respectively.

PCNB and HCB in lithosole was enhanced by high air and soil temperature.

This indicated that the persistence of HCB was very similar to that of PCNB in these soils.
The loss of PCA and PCTA were affected by the soil types and the rainfall in the potato growing
season. The loss of PCA and PCTA were affected by the number of microorganisms to degrade

PCNB in soils and soil moisture.
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One month after PCNB-treatment, the 0-5 cm soil layer contained 90%, 95%, 40% and 40% of
the totally recovered HCB, PCNB, PCA and PCTA residues, respectively. Whereas in the plowed

soils these compounds residues were more uniformly distributed. In this case, most (85 %) of the

. totally recovered residues were located in the upper 0~20 cm layer.

The amount of PCNB, PCA, PCTA and HCB residues in potatoes grown in PCNB-treated soils
were larger in lithosole than in gray lowland soil. These residues in potatoes were affected by the

humus and clay contents in soils.



