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Met ol achl or [2-chl oro-6'-ethyl-N(2-nethoxy-1-
net hyl et hyl Jacet-o-toluidide] is a selective pre-
energence herbicide of chloroacetanilide group intro-
duced by C ba Gegy (CGerber et al. 1974). This herbi-
cide is commonly used in irrigated potato production
(Hogue 1986; Burgard et al.1993), soybean (Sugiyanma and
Kobayashi 19931, sorghum peanuts and corn for the
control of Echinocloa crusgalli, Digitaria bifocicula-
ta, Amaranthus viridis, Cyperus esculentus, Setaria
viridis, Striga asiatica, Eleucine indica, Portulaca
oé&iacea and Trianthema nmonogyna (Chesters and Simsi man
1 .

The herbicide is absorbed both by roots and shoots of
seedlings and inhibit root elongation. Early seedling
growh is restricted due to inhibition of cell division
and enlargenent, cortical cell expansion and nitotic

activity (Deal and Hess 1980). Bi ochemically and
physi ol ogically metol achlor affects protein and lipid
synt hesi s, gl bberallic acid i nduced reactions,

respiration and photosynthesis (Phillai et al.1979).

Potato is a major cash crop in north India which is
infested by a large variety of weeds. Very recently me-
tolachlor has been accorded registration for weed
control in India.There are varying reports on dissipa-
tion of this herbicide under field conditions. The half
life of disappearance in soil (0-15cm) was cal cul ated
to be 80 to 142 days under tenprate conditions (Frank
et al. 1991). However, no information is avail able on
persistence of nmetolachlor in field conditions in
India. Present study was carried out to investigate the
fate of netolachlor in soil and its uptake and persist-
ence in potato tubers under tropical north Indian
condi ti ons.
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MATERI ALS AND METHCDS

The technical sanples (97% and fornulated product
(Dual, 50 EC) were obtained from H ndustan Ci ba- Gei gy
Ltd. Solvents used for extraction, cleanup and gas
chromat ographic analysis were analytical grades and
were distilled before use.

Potato crop (var. Kufri Badshah) was grown in plots on
burrows at the farm of Indian Agricultural Research
Institute, New Del hi in Novenber 1992. Metol achl or
(Dual 50 EC) was applied pre-emergent @1 and 2 kg a.i.
ha". Each treatnment including the control was repli-
cated three tines in random zed bl ocks. The sanpl es of
soil (66.2% sand, 17.1% silt, 16.7% clay and 0.41%
organic carbon) fromO0-7.5 cm depth were drawn randomy
fromreplicates after 0, 4, 10, 21, 31 and 42 days.
Potato tubers and soil sanples were also collected at

harvest tine (65 days). The sanples were collected in
pol yet hyl ene bags and brought imediately to the I|abo-
ratory for analysis. The maxi mum and m ni num t enper -

atures during the experinent ranged between 12.7 and
23.4°C, 3.9 and 17.2°C, respectively.

The extraction and cleanup of the soil and crop sanples
was carried out within one hour of sanple collection

A representative 50 g sanple of both soil and potato
tubers was taken for analysis. Air dried and sieved
soil sample was extracted with hexane (150 nl) by
shaki ng on a mechani cal shaker for 1 h. The extract
was then filtered through Buchner funnel followed by
reextraction with hexane (2 X 50 m). The conbi ned
filtrate was passed through a colum of anhydrous
sodi um sul fate and sol vent was evaporated to dryness on

a rotary evaporator. The residue was finally dissolved
in hexane : acetone (4:1) for gas chromatographic
anal ysi s.

Sanpl es of potato tubers (50 g) were chopped and ex-
tracted with 100 m of mxture of acetone and hexane
(1:3, V/IV) by grinding in a Waring Blender for 2 mn
The contents were filtered. The residual nmatter after
filtration was blended twice nore with 100 m mixture
of acetone and hexane (1:3, V/V) and the extracts were
conbi ned. The organic |ayer was separated. The
aqueous |ayer was extracted twice with ethyl acetate
(2x50 nml) after addi ng aqueous sodium chl oride sol u-
tion. The organic layer was again separated. The
conbi ned organi c extract (hexane and ethyl acetate) was
evaporated on a rotary evaporator to dryness. The
resi due was dissolved in hexane: acetone (4:1) prior to
injection into gas chromatograph.

Gas chromat ographi ¢ anal ysis of netolachlor was car-
ried out on a Hewl ett Packard nodel 5890 series |l gas
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chromat ogr aph equi pped with HP 3396 series Il integra-

tor using electron capture detector. Various col um
materials used in standardization, the tenperature
conditions of the instrunent, the retention tinme and

sensitivity of estimation of netolachlor are given in
Tabl e 1.

Table 1. Gas Chromatographic conditions for metol achlor
anal ysi s

Column Temperature (°C) N, flow Rt Sensitivity
material oven/inj/Det (ml/min) {(min) (ng)
Capillary 180/250/300 2 8.64 0.60
OovV-110

Megabore 170/220/300 20 6.73 0.15
ov-1

Megabore 170/250/300 20 5.48 0.15
ov-17

Packed 210/250/300 30 4.52 0.30
ov-225

RESULTS AND DI SCUSSI ON

Met ol achl or was well detected by GC using electron
capture detector. Maximum sensitivity of 0.15ng of

nmet ol achl or was obtai ned on negabore colum containing
Ov-1 and OV-17 packing materials (Table 1) .Extracts of

soil and potato tubers were anal ysed on nmegabore col um
using OV-1 packing material. The tenperatures of oven,

injection port and detector were nmintained at 170, 220
and-300°C, respectively and nitrogen flow was 20 m

mi n' The extracts of control soil and potato tubers
did not show any interfering peak in gas chromatograph
(Figure 1). Recovery of netolachlor fromfortified sam

ples of soil and potato tubers averaged 78 and 84%
respectively.

The application of netolachlor @1 and 2 Kg a.i.ha"
resulted the deposits of 6.10 and 9.47 ppm respectively
in soil (0-7.5cm depth, Table 2) -Residues declined con-
sistently with tine in soil upto a nonth. Thereafter,

it disappeared rapidly.

The logarithmc plots (Figure 2) of herbicide residues
versus tine for both the levels of treatnment also sug-
gested that dissipation of netolachlor occurred in two
di stinct phases. The tinmes for 50% di ssipation were
cal cul ated from regression equation. At the | ower and
higher rates of netolachlor application, the RL,,
val ues were 26.9 and 21.9 days respectively which were
in well agreenent with the results reported by | snai

and Wei (1993). The dissipation of netolachlor followed
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Figure 1. Gas chromatograns of (a) Standard metol achl or
(b) Soil blank (c) Soil treated with netolachlor (q)
Potato tubers blank (e) Potato tubers treated with
nmet ol achl or.

first order rate kinetics. The initial slow rate could
be due to degradation and adsorption on soil. After
one nonth herbicide dissipated rather rapidly. Al though
there were no rains during this period, the field was

Table 2. Dissipation of netolachlor in soil (0 - 7.5cm
and harvest time residues in potato tubers

Herbicide dosage

1 Kg ha 1 2 Kg na t

Days Residu%* Dissipation Residu%* Dissipation

(ug g ™) (%) (ug g~ ) (%)
SOIL
0 6.10+0.01 - 9.47+0.07 -
4 5.79+0.03 5.1 8.80+0.11 7.1
10 5.00+0.05 18.1 7.47+0.05 21.2
21 3.95+0.02 35.3 5.97+0.15 36.9
31 2.72+0.12 55.5 3.38+40.08 64 .4
42 0.44+0.01 92.8 0.71+0.02 92.6
65 0.04+0.005 99.3 0.05+0.001 99.9
TUBERS
65 BDL BDL

BDL Bel ow detectable limts
* Average of three replicates
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Figure 2. Linear plot for dissipation of metolachlor
from soil.

irrigated several times. Due to sufficeint water
solubility, nmet ol achl or have | eached down with
irrigation water (Masse et al.1994). At harvest approx-
imately 0.5% netol achlor residues persisted in soil
irrespective of rates of application. The residues of
nmet ol achlor were below detectable linmts in potato
tubers at harvest tinme (65 days) fromboth the rates of
applicati ons.

The above studi es show that nmetol achl or does not pers-
ist in soil when applied under north Indian tropical
conditions. However, the persistence may differ under
different agroclimatic zones due to wide difference in
climatic conditions in different regions. Mre studies
on the persistence in different regions would help
better understanding of its environnental behaviour and

ef fi cacy under varied agroclimatic conditions. The
faster rate of dissipation after 31 days may be due to
its leaching to the deeper layers of soil. Hence

| eachi ng behavi our of netolachl or needs investigation.
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