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Residue of Quintozen, Its Metabolites and Hexachlorobenzene
in the Soil and Crops*

Masatoshi OGiso and Hitoshi TANABE
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The distribution pattern of PCNB (quintozen, pentachloronitrobenzene) and its metab-
olites in potato, cabbage, Chinese cabbage, burdock, Japanese radish, carrot, spinach and
Japanese butterbur grown in soil treated with PCNB was investigated. Residues of PCNB,
its main metabolites (pentachloroaniline and pentachlorothioanisole) and also its technical
impurity (hexachlorobenzene) were found in larger amounts in surface tissues of roots in
contact with soil than in the inner tissues of roots or the tops of crops. The metabolites were
sometimes detected at a higher concentration in the surface tissues of roots than in the soil.
However, the leaves of spinach and carrot were much more contaminated with PCNB than
were cabbage, Chinese cabbage and leaves of Japanese radish, suggesting that a distance be-
tween leaves and soil surface is a factor affecting contamination.

Ry 2 rrL7 =)y (PCA) Li3sicRaf#ims
BH L7, HEONM? 513 PCNB 1 Uik -
72. Kuchar'® 5,137 2 ShiEWs RO PCA X
KR g 7mlFF7=yv—n (PCTA) 2L 7.

=

Ry azyur=ruvyy (PCNB) i, 1=iHE
%@ﬂ%:vgir, ’iV/l"‘/a@%5ﬁ>fﬁ, +X’ ]"’\’}*,

E—=V, ¥a7Y, NIV AEOENERRE Y V7
FET7TRBORERECHEREEZTL, BELBRETHWSH
T2 LERERIOFRTIEHD FHED £VWEAITSH
5. LEHEEE, RSB X HmESEEL LY,
FEAOFRRIEMT 2EARLZLh TS,
—FEA I N KRR O LERICRT 558, HkiT
DWVTIEEL ORI EINTED, MIE I
FZET, BHHEETIZ LR85 TwE®, F-
TIEL SEMER~DELT, BE I oW, Gorbach 59
bk, SU A Y EOKE) S PCNB 1 X0V 0fti#

* PCNB 03 X A HEic k1 2888 (B 14R)
Fate of Quintozen in Plants and Soils (Part 1)

FE 59 13 1#C-PCNB Z W< F v & w2 S ShEY
rhiz PCA, PCTA o3Iz 2 H¥H O RMAHM OFTE
ZRBD, £D0 5 Lo 1 EHEIRHMYOXEEL 2 DD
LTS, FIESY 3N s 34 Tl PCNB X b3
T ORH PCTA OBRMENSLL, IHICLE, v
Tw ook PCTA ORA LK+ Pk IOt
AN RVRERE L, £ P10k, PCNB &
XOEFIROAF Y 7 2Ly ¥Y (HCB) 13 & $iz3
VLAY a, F42v, boERrRaY, F4RX, Fohtk
1, VY= BTOREBLLL, =vIvigiidgne
L, biz HCB oMAFIEM T, BEOREHTE»
ZEEHRELTCNS.

ZO X5 PCNB o418, AWKicsir 5106,

NI | -El ectronic Library Service



Pestici de Science Society of Japan

392 BAEEZELE F7k

¥35 MFMSTH8A

BRRRC OV TR R L, FBEhO R
TdH 5 HCB ML EREREC X 2 RELYE
KIREXINZ LS LERBOERAESE TR b‘“ 5 1E)
PEREEE A IR T B Z L LB E B AR E [T -
7z,

AEH K

1. HE DK

SRR IS OIS Table 1 k3. No. 1~3 @
EHI3EE 10455< PCNB AlZ @R L2z THY,
No. 4~8 BAFAEDCETHDTCHALLEETH 5.
SRR (FEf, 138 BAEmOBEEIIC 11854
D5 HFAMLIRIL, HEIREEEL, TN RIER T
DBEELWVE STEWIR Lz, (BT H B (FRIEET,
Roh B¥) HTERBE (LKL OEMETE S 1
mm), HFEENERIC S THPTIC i L 2.

2. B AFE

45 H 5 OHHII AR O FFIcHE L, bmm Offix
WL4L 30gic7 2 by 150ml 24z 30 iR E 5
HBAMT S, A 26ml 2 b 20% b+ U v A

Wi 26ml, n-~F9v 25ml ZinxC105HRES L,
n-~F Yy vEE L DK, BEGEERLIAZe< b
7 7kE L7z,

EPE, &9 —THHEEL R 1008 GhTARR
BEE 5~10g) 17 & b v 200ml #h1% TS5 54RkE S
BWEABL, A¥iCHE{E> P Y v A 30g, 7k 400ml],
n-~F v 150ml 2Ix T55IRE ST 5. T OEME
Z2EBEL n-~FY Vv EEDODTHIK, Wik
Tr Y IrhnI ek A, 5% =—FALER n-~FH
v 200ml CREEL, RBEEBLTIAI/IR ST
7P E L.

3. BHRER

PCNB, PCA, PCTA, HCB o 2.5ppm 7 } Vi&
W lml ¥ —H -7 vEREHRIES. £O
% 25°C {@EE 30~50% omE=IHEL 1, 2, 4, 8,
24, 48, 96 Btk n-~F YV CERLERFREEZAEL
EE kD7,

4. HRy/OZ V57 1 %%

WX A AT T8 JGC-1100 & (ECD), 5% OV-17/
HAIZr—A Q ZFB LT FALZ AEZHY, H#7

Table 1

Outline of fields and crops investigated.

Application method

Field number Soil texture Crops and rate of PCNB
1 SL Potato Overall and successive application
15 kg/10 a
2 SL Potato Overall and successive application
Cabbage 15 kg/10 a
(Succeeding crop)
3 LCoS Potato Overall and successive application
15 kg/10 a
4 SL Potato Ride application 10 kg/10 a
5 I1.CoS Chinese cabbage Ride application 20 kg/10 a
Burdock
(Succeeding crop)
6 LCoS Chinese cabbage Ride application 20 kg/10 a
Burdock
(Succeeding crop)
7 SL Japanese radish
Carrot
Spinach Overall application 30 kg/10 a
Spinach
(Succeeding crops)
8 SL Japanese butterbur Overall application 30 kg/10 a
Potato: Solanum tubevosum L.

Cabbage:
Chinese cabbage:
Burdock: Avrctium lappa L.

Brassica olevacea L. var. capitata L.
Brassica pekinensis RUPR.

Japanese radish: Raphanus sativus L.

Carrot:
Spinach:
Japanese butterbur:

Spinacia olevacea L.

Daucus cavota L. var. sativa Dc.

Petasites japonicus MiQ.
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Table 2 Residue of PCNB, its metabolites and HCB in soils and rate of translocation®’
to crops from soils.

Rate of translocation of

Residual amounts of

Fields PCNB, PCA, PCTA and PCNB, PCA, PCTA and
HCB to crops from soils (9,) HCB in soils (ppm)®>
No. Crops
PCNB PCA PCTA HCB PCNB PCA PCTA HCB
1  Potato Inner part of tubers 0.0 0.9 4.6 10.0 19.4 1.36 0.791 0.12
Peels 14.6 158 351 568
2 Potato Shoots 0.9 2.8 1.6 2.9 0.696 1.42 0.637 0.272
Inner part of tubers 0.1 1.8 0.3 2.9
Peels 32.2 208 259 145
3 Potato Inner part of tubers 0.0 1.3 0.9 4.2 3.80 1.04 0.859 0.236
Peels 35.9 185 244 318
4 Potato Inner part of tubers 0.0 0.0 0.0 0.0 11.2  0.042 0.039 0.067
Peels 1.2 16.7 17.9 0.0
2 Cabbage Leaves 0.1 0.0 0.0 0.0 1.2 0.92 0.31 0.065
Inner part of roots 0.0 3.0 5.8 9.2
Outer layer of roots 1.8 21.1 61.3 44.6
5 Chinese Shoots 0.0 0.4 0.9 0.0 80.0 0.224 0.435 0.153
cabbage Inner part of roots 0.3 29.0 53.3 20.3
Outer layer of roots 4.5 129 185 89.5
6  Chinese Shoots 0.0 0.0 0.3 0.0 69.6 0.224 2.38 0.116
cabbage Inner part of roots 0.4 44.6 3.2 36.1
Outer layer of roots 19.5 319  50.8 168
5 Burdock Shoots 1.1 1 0.0 1 0.55 0.001 0.053 0.001
Inner part of roots 2.7 1 0.0 0.0
Outer layer of roots 126 10 7.8 1
6  Burdock Shoots 0.2 2.7 0.1 8.0 9.42 0.492 0.72 0.05
Inner part of roots 0.1 0.5 0.0 4.0
Outer layer of roots 21.8 7.3 5.6 1064
7  Japanese leaves 0.1 3.2 0.5 0.7 29.0 0.136 0.20 1.24
radish Inner part of 0.0 4.4 1.2 0.3
expouser roots
Outer layer of 2.3 57.0 12.6 0.9
expouser roots
Inner part of 0.0 2.5 3.5 0.4
underground roots
Outer layer of 10.5 176 226  12.2
underground roots
7  Carrot Leaves 0.5 17.8 1.3 1.2 81.0 0.411 0.796 1.13
Inner part of roots 0.3 2.9 0.0 0.5
Outer layer of roots 85.9 169 153 98.2
7  Spinach Shoots 0.8 27.2 22.5 0.5 74.7 1.30 1.38 1.11
Roots 30.5 468 855 45.6
7  Spinach Shoots 0.1 2.8 2.3 0.4 39.6 0.158 0.43 0.768
Roots 4.3 52.2 36.9 29.0
8 Japanese Leaves blade 0.2 4.5 0.0 2.5 72.7 33.8 4.35 1.20
butterbur Petiole 0.1 0.3 0.1 0.1
Shizome 4.1 17.2 12.9 22.5

a)
b)

(Residual amounts in crops/residual amounts in soils) x 100.

Oven-dried basis.
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Table 3 Rate of translocation®> of PCNB, its
metabolites and HCB to buried carrot
leaves from the soil.

PCNB PCA PCTA HCB
35.69, 1,0329 9599, 97.39,
®>  See footnote (*°) in Table 2.
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Fig. 1 Disappearance of PCNB, its metabolites

and HCB from glass surface, at 25°C
in the dark.

DOF5R (Table 3) A4z B X g/ = v IV EER
~® PCA, PCTA o#{7®2ix PCNB Mo = v &
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L7-. PCNB, HCB [X 24 BR#4IC £ EER L2,
PCA, PCTA 13 48 3174 b 3 LIEELEEO R 5 &
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%<, &Rz PCA, PCTA Tl-+BERYEEI VL VE
BORRD LN, FH BT h REE S R0
Wh Y LV Y EERER, = O I TR s
% b 5 72,
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