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Residual Fate of Chlorphenamidine in Rice Plant and Paddy Soil
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Chlorphenamidine [N'-(4-chloro-o-tolyl)-N,N-dimethylformamidine]
is a broad spectrum insecticide which is effective for all stages
of insects and mites including eggs and adults. Chlorphenamidine
hydrochloride has been used for the control of the rice stem borer
in Japan.

The major metabolites by plants are N'-(4-chloro-o-tolyl)~N-
methylformamidine (desmethyl chlorphenamidine), N-formyl-4-chloro-
o-toluidine and 4-chloro-o-toluidine (GUPTA and KNOWLES 1969,
KNOWLES 1970, EHRHARDT and KNOWLES 1970).

This report describes residual fate of chlorphenamidine in rice
plant and paddy soil. Chlorphenamidine hydrochloride was applied
as a granule on rice plant, and residues of chlorphenamidine,
desmethyl chlorphenamidine, N-formyl-4-chloro-o-toluidine and
4-chloro-o~toluidine in rice grains, straws and soil were determin-
ed.

MATERIALS and METHODS

Chemicals Chlorphenamidine hydrochloride and 4-chloro-o-toluidine
hydrochloride were supplied from Nihon-Noyaku Industries Co.,Ltd.,
Tokyo Japan. WN'-(4-chloro-o~tolyl)-N-methylformamidine and N-
formyl-4-chloro-o-toluidine were supplied from Laboratory of Imnsect
Toxicology, The Institute of Physical and Chemical Research,
Wakoshi, Saitama, Japan. Purities of these compounds were more
than 99% (MORIKAWA et al. 1975). 3% Chlorphenamidine hydrochloride
granules used for field test were obtained from Nihon-Noyaku
Industries Co.,Ltd.

Preparation of rice plant and soil 20-day-old rice seedlings,
variety Reih0, were transplanted to paddy field on 20 June and
grown free from any insecticide. Paddy fields were divided into
four plots of 60 sq.m each by surrounding with vinyl fence. First
plot was treated with 240g (7.2g a.i.) granules of chlorphenamidine
hydrochloride on 29 September, Second plot with the same dosage on
16 and 29 September, Third plot on 31 August, 16 and 29 September,
and Plot 0 was untreated. Rice plants were harvested 42 days after
the last treatment. Rice grains were powdered and passed through
100-mesh sieve, and straws were finely chopped by means of cutter
after being air-dried. Paddy soils were also sampled at harvest

0007-4861/ 79/0022-0745 $01.00
© 1979 Springer-Verlag New York Inc.



s3onpoag uorlepeidaq s3IT pur surprurusydioTy) A03J 2INpod0i1g [eITIL[BUY JOo 2weycg T *3Td

. €ud
HO~ N-HD= : +9)~
g N xu|z©_u (D+4)-da
75!
mzu-:z-:uuz©_u
9
Tug Homakﬁ
azAToapAy
O au9zuaq ufg
Tuz TOH NT U qI0sqe SUTWBTAYIDTP %G AP
ATupt 011
UOTIBTTTISTP Weo3ls TWQT 2uexay
o HOBN AT mNﬁmeHmv
Aﬁm THOT
: i

W
EHo OIUIIZ@-U
sz©_u v
THOT TIH N1
m _

e urugZ 0,08 TWG HOBN AT

4‘
(dn ITTI) TWOS me NT

] jueAtos 23erodens |
upg *Ixe SUBRYIPWOIOTYOTP

i J
JUSATOS 93eiodeas
30z 1Tos 193113
8¢ smeIls . E
80c sutead 2011 TRG0Z toueyls
’ 1y8tursao *dusl WOCI 3® 3TIMI I0BIIXD Jug T0H N1
o1duesy

8g¢ goTdues

746



and separated into two portions : one was from surface to 5cm depth
and the other was from 5 to 10cm depth. They were also air dried
prior to analysis. Texture of paddy soil was as follows: coarse
sand 7.5%, fine sand 22.4%, silt 42.0%, clay 28.1% and organic
matter 3.47% (SEINO et al. 1971), pH 6.1.

Analytical procedure Determination of chlorphenamidine, desmethyl
chlorphenamidine, N-formyl-4-chloro~o-toluidine and 4-chloro-o-
toluidine were conducted according to the procedure reported by
KOSSMANN et al.(1971) and GEISSBUHLER et al.(1971). Scheme of
cleanup method is shown in Fig. 1. :

Diazotization and iodination : After cleanup 1N HCl solutioms,
which contained chlorphenamidine, desmethyl chlorphenamidine,
N-formyl-4-chloro-¢o-toluidine and 4-chloro-o-toluidine, were trans-
fered into 25mL stoppered tube, then diazotized with 1mL of 27
NaNOs at 0°C for 25 min. Excess nitrite was destroyed by adding
1mL of 207% sulfamic acid, and the diazotized solution was iodinated
with 0.5mlL of potassium iodide-iodine solution (lg I, in 20mL of 10
%Z KI) at 80°C for 20 min. Excess iodine was destroyed by adding
about 0.1g of sodium sulfite powder, and then the solution become
colorless. This solution was alkalized by adding 2mL of 6N NaOH,
and extracted with 5mL of hexane. The hexane solution was dried
with sodium sulfate, and used for gas chromatography.

Gas chromatography : ECD gas chromatograph Simadzu Model 4BM-PE

was used for the determination of iodine derivative of 4-chloro-o-
toluidine. The glass column, Imx 3mm i.d. packed with 5% OV-17 on
Gas Chrom Q 60-80 mesh. The temperature of the oven, inlet and
detector : 150, 200 and 250°C, respectively. Carrier gas Ny was
60mL per min. Standard solution was prepared by dissolving 4-
chloro-o-toluidine hydrochloride in 1§ HC1l, and treated in the same
way as the procedure described previously. The iodine derivative
of 4-chloro-o-toluidine had a retention time of 3 min.

Residues of chlorphenamidine was calculated by subtracting the
amount of 4-chloro-o-toluidine (B) and desmethyl chlorphenamidine
(C) from that of total 4-chloro-o-toluidine (D).

The detection limit for chlorphenamidine and three degradation
products in soil and plant were 0.1 ppb.

RESULTS and DISCUSSION

The results of analysis for chlorphenamidine, desmethyl chlor-
phenamidine, N-formyl-4-chloro-o~toluidine and 4-chloro-o-toluidine
in rice grains and straws are shown in Table 1. As expected, the
residues in straws were much higher than that in rice grains.

The concentration of residues in straws decreased in the order of
chlorphenamidine, 4-chloro-o-toluidine, N-formyl-4-chloro-o-tolui~
dine and desmethyl chlorphenamidine, while that in rice grains
decreased in the order of 4-chloro-o-toluidine, chlorphenamidine,
N-formyl-4-chloro~o-toluidine and desmethyl chlorphenamidine.
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TABLE 1

Residues of Chlorphenamidine and Three Degradation
Products in Rice Grains and Straws

chlorphena- desmethyl N-formyl-  4-chloro-o-

midine chlorphena- 4-chloro-~o- toluidine
midine toluidine

No ppb ppb ppb ppb

rice 0 4 0.2 12 3
grains 1 23 1 10 25
2 48 0.4 15 53

3 45 0.2 38 61

straws 0 260 10 67 80
1 4000 58 260 1600

2 9500 180 460 7200

3 9700 180 500 6900

This results suggested that chlorphenamidine did not penetrate
so easily into plant tissues. Although small amounts of chlor-
phenamidine penetrated into plant tissues underwent the degrada-
tion gradually, and the concentration of 4-chloro-o~toluidine
surpassed that of the parent compound in rice grains, but the
concentration of desmethyl chlorphenamidine was extremely low.

The analytical results with paddy soil are shown in table 2.

TABLE 2

Residues of Chlorphenamidine and Three Degradation
Products in Soil

chlorphena- desmethyl  N-formyl 4-chloro~o-

midine chlorphena~ 4~chloro-o- toluidine
midine toluidine

No. pPPb ppb ppb ppb

soil 0 35 15 8 2
0-5cm 1 1100 5 380 9
2 3400 6 270 34

3 2900 9 190 68

soil 0 33 1 4 t
5-10cm 1 65 1 4 1
2 28 4 9 20

3 150 1 8 20

In the soil, the residues of chlorphenamidine were very high
level in upper layer of the soil (0-5ecm), but that in the lower
layer (5-10cm) was extremely low. Chlorphenamidine and its
degradation products were tightly retained in the surface layer
of paddy soil, and downward movement was minimal.
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Percentage of residues of chlorphenamidine and its degradation
products against total residues of these compounds in rice grains,
straws and soil are shown in Fig. 2.
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Fig. 2. Residue Pattern of Chlorphenamidine and Its Degradation
Products in Rice Plant and Soil.

As shown in Fig. 2 residue pattern in the soil was quite diffe-
rent from that of rice grains or straws. Greater part of residue
in soil was occupied by chlorphenamidine itself, and the production
of degradation products was comparatively low. High concentration
of 4-chloro-o-toluidine was found in rice plant, but that was
negligible in the soil. Therefore this compound would be produced
by biological degradation during the procedurs of translocation in
rice plant.
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