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3I0ASSAY FOR DETECTING CERTAIN HERBICIDE RESIDUES
IN SOILS

R. JAYAKUMARY

Bipassay using cucumber growth was utilised 1o detoct the residues of soma common
herbicides in soil. The experiment was conducted under pot culure conditions in alluyial
(entisol), black (vertisol) and red (Alfisol) =oils. Atrazine, oxadiazon, oxylluorfen and ter-
butyrn inkibited the germination, plant height end dry matier pmductia;'l of cucumber.
The red soil exhibited acute toxicity even at lower concentration and the LD 80 af theso

herbicides were lower than the alluvial and black soils.

The detection af residues in

the unknown soil can be easily computed from the derived quadratic pquations.

The period during which a herbi-
cide remains biologically active in the
soil is important in determining both
Jits effectiveness and usefulness. Per
sistence beyond the critical period of
control leads to residue problems in
succeeding crops. |deally a herbicide
should retain activity long enough
to provide satisfactory weed control,
and degrade to innocuous products
before it is necessary to apply it again
(Hiltbold, 1974), The herbicides that
are used for various crops may persist
longer than the growing peniod of the
treated crop. Detection of the pre-
sence of a herbicide can be dons by
bioassay which measure the biological
response of a living plant 10 a herbicide
and to quantify its concentration in a
subs'rate. A major advantage of the
bioassay is the assurance that the
phytotoxic activity of the herbicide
molecule is being measured. A secon-
dary advandage is that it is not gene-
rally necessary to extract the herbicide
from the substrate. Bioassay proce-
dures are usually more ecanomical, less

difficult 1o perform and donot require as

much expensive equipments as chemi-

.cal and physical analytical methods

(Santelmann, 1971).

There are various procedures for
conducting herbicide bioassays. Parker
(1966) and Reid and Hurlt (1969)
suggested sensitive root and shoot hio-
assays for herbicides and growth regu-
lators. Dasilva et a/. (1976) recom-
mended cotyledon disc bioassay for
certain herbicides. Eshel and Prende-
ville (1967), Jacques and Harvey
(1979) are some of workers who did
bioassay for herbicides like paraguat
and dinitroanilines. In this study the
cucumber (cumeumis sativa L.) growth
bioassay was used to determine the
persistence of some commaon herbicides
that are invariably used for field corps.

MATERIALS AND METHODS

Alluvial (entisol), black (vertisol)
and red (alfisol) soils were collected
from wet lands and eastern block of
Tamil Nadu Agricultural University
Farm and Kanuvai respectively, The
collected soil samples were air dried
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and sifted through & 2 mm sieve.
Commercial or experimental formu-
lations of atrazine (atrataf) 2, 4-D Na
(Fernoxone) fluchloralin  (Basalin),
Paraguat  (Gramaxone), oxadiazon
(Ronstar), oxyfluorfen (Goal), Pendi-
methalin {(Stomp), and Terbutyrn (Ter-
butrex) were applied at -0.01 0.1.1.0
50and 100 ppm so as to cover ihe
usual dosage of 0.5 to 4.0 Kg/ha under
field conditions. The soil was mixed
immediately to uniformly distribute the
herbicide. @ Twenty viable seeds of
cucumber were dibbled in each pot and
watered uniformly. Each treatment
was replicated three times and bio-
assays repeated twice. The germination
count was taken after emergence and
the plants were thinned to 5 plantsin
order to avoid the competition effect.

[val. 74. Mo, 6-7

The plant height was recorded 15 days
after sowing. The plants were pulled
out 4 weeks after and the dry matter
production was recorded. The collee-
ted data were analysed - statistically
using partial regression analysis (Panse

‘and Sukatme, 1957) and the results are

presented,
RESULTS AND DISCUSSION

The physico-chemical propenies of
the soil groups tried are given in
Table 1.

The germination plant height and
dry matter production of cucumber as

‘influenced by herbicide application are

presented in Table 2. Increasing con-
centrations of atrazine, oxadiazon, oxy-
fluorfen and terbutysn decreased the

Table T: Physico-chemical properties of the soils
5L Ne. Particulars Alluvial Black Red
1. Place of collection Wetlends Eastern Block Eanuvai, Coimbatore
TNAU Fasmu TMAU Farm Dist,
2. Soil seties Noyyal Perlanaicken- Somayanut
palayam
3. Soll pH 7.5 8.4 7.7
{1: 2.5 suspension}
4. Electrical Conductivity 0.7 7.8 G
(m.mhosfem) .
3, Available N (Kg/ha) 278 264 148
E. Available P (Kafha) 1324 16.6 14.5
A Avatlable K (Kgf/ha) 386 484 3B
8 Organic carbon (96) 8.73 9.98 0.43
9, Mechanical analysis s
a, Clay 36.4 34.8 216
b, Sin 17.2 16.5 g£.4
c. Fme sand 185 20.2 50.8
d. Coarse sand 24.2 26.0 1B.8
10. Textural Classificationr Clay loam Clay loam Sandy loam
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Table 2: Germination, plant “eight and dry maner prodiction of cucum

BIOASSAY FOR DETECTING HERBICIDE RESIDUES

herbicide application in different soils,

bar as influenced by

Herbicides and Germination percentage Plant height Dry matter production
Treatmants (rransformed values) {cm) {(g/pot)
(ppm)
' Alluvial Black Red Alluvial  Black Red Alluvial Black Red
i. Atrazine
0.0 86.37 B81.37 B6.37 g.G0 138 B.40 B.G3 7.40 133
0.01 68.80 57.00 63.93 6.60 11.2 V.50 7.83 2.40 3.90
0.1 G1.21 71.07 51.64 6.43 104" 7.00 7.40 3.0 333
1.0 55.36 62.86 33.93 4,73 7.0 50 553 1.43 2.53
5.0 4299 46.71 3.63 333 — — 2.30 - -
10.0 26.07 3B.86 3.63 222 — — 1.87 — -
ii. 2, 4.D
0.0 B86.37 76.50 81.44 7.83 1233 8.67 7.70 5.53 7.03
0.01 81.44 59.00 76.51 8.00 9.50 8.00 6.37 4.00 553
0.1 T1.67 45,00 57.00 6.13 833 640 5.57 273 4.30
1.0 61.92 37.22 56,79 6.73 767 7.07 4,37 267 3.63
5.0 54.78 33.00 62.64 .20 250 657 3.97 0.BO 3.57
10.0 4B.93 61.2 57.70 5.37 083 823 ‘3.66 1.26 3.10
iii, Fluehloralin
0.0 86.37 76.51 81.44 817 12332 867 813 6.00 7.62
om 76.50  78.62 71.57 113 10.83 697 7.E0 540 6.67
01 71.07 59.1 66.86 6.73 850 6.80 6.60 457 6.57
1.0 73.79 58.00 B1.44 637 767 733 573 3.73 6,77
5.0 GB 86 5272 G6.64 G 06 BOD 677 4,97 233 3.50
10.0 §1.22 4692  59.00 516 083 620 357 197 277
iv, Cxadiazon
0.0 81.44 £26.37 78.72 .40 12831 933 283 577 8.23
0.0 66.14 47.82 6121 8.27 1134 7.03 G620 507 6.33
0.1 £3.21 43.08 52,86 .67 580 G.G0 577 447 3.50
1.0 43.08 41.15 344 6.40 273 650 357 1.60 2,63
5.0 26.07 3815 13.50 4.80 — 300 3323 - 0.83
10.0 3.63 5.1 3.63 -— - = - 1 —
4, Orxylluorfen
- 0.0 £86.37 TBI2 B6.37 10.22 14.83 8.67 7.83 7.33 6.27
0.01 81.44 5226  B6.37 827 1237 817 673 631 5.33
0.1 7872 462 76.51 7.20 11.57 687 577 113 5,20
1.0 71,57 41.07 ©66.86 7.03 917 633 437 507 5.00
5.0 46.92 3r.22 57.00 6.13 .50 500 3.82 4,83 243
10,0 2736  30.00 39.28 227 750 233 1.67 147 1.23
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1 z F 4 5 8 7 B 9 10
wi,  Paraeuat .
0.0 86.27 1375 B6.37 2,70 1483 8.20 T.87 8.07 . ar
0.01 £6.37 a3.m 86.37 9.90 1283 953 6.90 6.27 1.67
.9 86137 7157 86.37 10393 11.67 8§83 7.50 .00 1.567
1.0 86.37 81.44 86.37 897 %33 7 713 617 6.5C
5.0 7832 76.51 T1.57 7.40 833 850 6.820 6.50 B5O
10.0 86.73 B1.432 T6.51 Aa7 877 8.717 71.57 E72 7.9C
wii, Pendimethalin
0.0 BB.37 7378 BRIV 10.03 1500 933 7.43 6.67  G.50
0.01 86.27 76.50 B6.37 9.43 1312 880 613 5a7 6.0
o 21.44 7158 76.21 9.60 1250 BBY 6.50 6.00 B E3
1.0 81.44 61,22 69.57 8.63 10a7% A7 667 ‘483 62r
5.0 71.57 61.72 59.71 10.03 567 B.O3 7.20 4.07 5.60
10,0 66.14 63.83 54,09 8.7 G40 820 §.23 3.00 LEBT
giil,  Terbuayrm
0.0 86.37 B5:. 39 8637 233 250 1017 BO03 B5.83 5.3
0.0 81.44 68.86 7379 883 1083 871 347 E32 6.0
oA 76.50 BE.64 71.08 133 7.800 757 6.20 573 637
1.0 51,72 53.07 8.2 G.A7 250 T7.50 5,60 3.00 5.G7
5.0 53.07 44,92 48.83 543 17 600 4.20. 0E3 4.53
10,0 43.08. 3300 2828 453 - 470 363 200

germinalion percentage, @lant height
and dry matter production of cucumber.
While the 2, 4 D Na salt. fluchloralin,
paraquat and pendimethalin did net
affect the above parametes. Atrazine
persistence in soil was also studied by
Libik and Romanowski (1976) who
reported that cucumber seedlings were
suitable because they were sensitive
enough to detect smallerconcentrations
of atrazine The present results are in
actordance with the findings of Libik
and Romanowski (1976). Fadayomj
and Warren (1277), Jogues and Harvey
(1873) confirm that the herbicides
oxyfluorfernr and fluchloralin were phy-
totoxic in their bioassay studies. The
effect of paraquat on germination was
not seen in our studies and was
supported by Appleby and Brenchley

(1958) who cbevrved that germination
of legume sp was not reduced even
when the seeds were exposed directly
1o paraquat spray. Da Silva er al.
(1976) reported that 2, 4-D was not
active at 1x 10-4m concentration and
True love et a/, (1974) also found
no activity “for 2, 4-D hy cotyledon
disc bioassay

With regard to soil groups the red
soil was sensitive than the black and
alluvial soils. The probable reason
for this might be the lowest clay

content and the immediate availability
of the herbicide in red soil. Fadayomi
and Warren (1977) and Libik and
Romanowski (19786) also found similas
results in their experiments.
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JAYAKUMAR [Vol. 74, Mo: 6-7
Tahle 4: LD 50 for germination of cucember for varfous herbicides. (ppm)
st Na. Heshicides Alluvial Black “Rud
1. Alrazine 2.40 280 D.as5
2. 2, 4-D Na 310 3.00 576
= Flughloralm 4.10 4.52 5.80
4, Dxadiazon 2.47 1.24 0.98
5, Oxyliuorien 4.08 3.00 #.10
&, Paragqiat =10 =10 =10
7. Pendimethalm =10 =10 =10
8. Tachutyrn 4,00 2495 4.69
The regression coefficients {(R») for DA SIVA, K, F, E 0, FADAYOM! and

the various herbicides are given in
Table 3 through which the guadratic
equations can be drawn. The LD 50
values ie the concentration required
to kill 50 percent of the population
were worked oul based on the qua.
dratic equations and are presented in
Table 4 The LD 50 values for atrazine,
oxadiazon and oxyfluorfen were very
low indicating that even lower concen-
trations of these herbicides were suf-
ficient to cause 50 per cent moriality.
Red soil has the lowest LD 50 values
for many of the herbicides, indicating
the acute toxicity even at lower con-
centrations. The present study will
be usaful to find out the concentra-
tion of a herbicide in the unknown
substrate by conducting similar simple
bioassay with cucumber plants and
computing the parameters like germi-
nation. plant height and dry matter
production with the available quadratic
equations.

Thanks are due to the PL 480
USDA-ICAR on Weed Control fof
conducting the experiment and pub-
lication of sesearch article,
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