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DEGRADATION AND PERSISTENCE OF ATRAZINE IN SOILS

K. RAJAKKANNL

Laterite soil had the highest persistence of Atrazine followed by black and red soils
in the decreasing order, Among black soils, soil which had alkaline reaction (pH) exhibi-
ted longer persistence, The inhibition of soil microbes at high pH might be the reason for
lower rate of Atlrazine dégradati-::n. The faster rate of Atrazine degradation weas dus to

low clay and organic matter contents,

recorded the highest persistence of Atrazine.
of desorption. the amount of Atrazine available for chemical and microbial degradation

would be much less in laterite soil resulting in longer persistence.

Laterite soils which had 4.28% of organic mattor

Becausa of higher absorption and low rate

Tha present study

also revealed that under fisld conditions Atrazine persicted in a black clay loam soil

for a period of 2 months.

Once a herbicide reached the soil,
it is subjected to various reactions with
soil and environmental factors, Inter-
actions of a herbicide with soil and
environmental factors determine its
immediate phytotoxicity and subse-
quent degradation and hence its persis-
tence of activity, in the soil. Ideally,
a given, herbicide should persist just
long enough to control the target weeds
and then be rapidly degraded to thsir
constituent atms. If the period of
persistence is too long, injury to susce-
ptible plants planted subsequently can

occur or long term environmental
pollution problem could arise. This
paper summarises the investigation

made on the degradation and the result-
ing persistence of Atrazine in soils.

MATERIALS AND METHODS

Six different types of soils viz, Red,
black and laterite with different textural
make up and soil reaction were selected
for the study. Twenty g of each soil
sample was transferred into a series of
100 mi ca. test tubes. The soil samples

were treated with Atrazine 50 pglg of
soil. After mixing the insecticide well,
the solvent was allowed to evaporate.
The tubes were then moistened to field
capacity moisture and incubatad at 25*
C=1C. The treatments were replicated
thrice. Analysis of soil samples was
carried out 10 days intervals upto 80
days. The entire soil in the test tubes
were utilised for the estimation of Atra-
zine residues (Anon, 1964). The
sample was extracted with chloroform
and hydrolysed with 50 % H,S0,. The
sample absorbance was measured in an
UV spectrophotomieter at 225, 240 and
255 nm, The readings at 225 nm, were
used for background correction.

A field experiment was also
conducted to study the peristence of
Atrazine in a black clay loam soil under
a cover crop of sorghum, Atrazine was
applied to soil @ 0.25 kg aifha as a

pre emergent application.  Sail sample
was drawn at 10 days interval upto 60
days and analysed for the content of
Atrazine residues in soil, -
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ATRAZINE PERSISTENCE IN SOILS

Table 1. Physical and chemical properties of soils used tor the study

‘Properties . Red-1 Red.2 Black-1 Black-2 Black-3 Laterite
1. Clay Y, 6.23 19.35 53.00 41.00 25.47 22,43
2, -_'S.a'nl:l o 78.60 68.40 20.20 36.20 45.90 58.41
3,. Texture Sandy Sandy clay Clayey Sandy clay Clay loam Sandy clay
: loam
4. pH B.30 5,22 B.20 8.30 9.60 4.80
5.. E.C. Z.{m*mnhsjcm'} 0.82 0.32 0.85 0.42 0.75 012
6.. 0. M, Content.{9,) . 0.48 0.32 0,72 0.65 0.42 4,29
Teble 2 : Values of degradation reaction ra1e consiant (K) half-life (t%] and eguation describing

loss of Atrazine in soils under T!Bfl:l capacity moisture ¢undmﬂn
S_uil Kx10—1 ti (days) Equations describing
loss

1. Red. 5.29 13,08 ¢ =50e"0-0526
2. Red-2 4.81 14,00 = 50g -0-04181
3. Black:1 4:46 15.51 C = 50g ~0-0448
4.  Black-2 3.89 17.81 ¢ = 50,7 0-0388
5. Black-3 3.84 18.02 c = 50e"0:0384
5. Laterite 2,71 2551 = 50e 00271

RESULTS AND DISCUSSION

Table: 1 provides the
physical and chemical properties of soils
used in the investigation. Among the
red: soils used, one was sandy in tex-
ture and the another with acid sandy
loam . type. Black soils differed bet-
ween clay . and sandy clay. Among
the three Black-3 was alkaline.with~ pH
9.5 Lateriate'soil was acidic with sandy
clay loam- in texture, The organic
matter c:b'ﬁtant wéls also differed, having
h;ﬂhast (4.29%) in laterite’ soil and
least in Red soil No. 2

important
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Quantities of Atrazine remaining in

all the 6 soils incubated and sampled
at different intervals under field capacity
moisture level showed that - with
advancement of time there was an

exponential decrease in tha concent-
ration of Atrazine whose dose at initial
application was 50 ppm and the same
residue values when plotted as a func-
tion against days, a straight line charac-
teristic of first order rate reaction was
obtained. Therefore, the data were plot-
ted as a straightline on semi-log scale
as C= Coe-kt,
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C _ Concentration of At-
razine (ppm) remain-
ing at time *t’ days.

Where

Co= initial concentration
added (50 ppm)
K= degradation re-action

rate constant (day-1)

The wvalues of 'k’ were caiculated
by dividing the slope of the straightline
by 0.4343. The half-life values were
(t}y calculated using Hoskins (1961}
formula, The degradation reaction rate
constant 'k’, half-life (t}) period and
equations describing the losses of Atra-
zine for the 6 <cils are presented
in tahle 2.

The values of degradation reaction
rate constant were high for red soils
followed by black and laterite soils in
the decreasing order. On the contrary
the t 1/2 values were low for red soils
followed by black and laterite soils in
the increasing order. This clearly indi-
cated that Atrazine was degraded fas-
ter in red soils than black or laterite
soils. In other words laterite soils had
the highest persistence followed by
black and red soils in the decreasing
order. Among red soils, sandy red

soil had a faster degradation than acid

sandy clay type. The faster degrada-
tion Atrazine in sandy red soil might
be due to the low clay and higher sand
contents. The slightly longer persis-
tence of Red-2 (Sandy clay) soils mi-
ght be due to the higher clay content
(19.35%) as against 6.23 in Red-1
soil. Amang the three black soils, the
alkaline {Black 3) soil had the highesy
(t) wvalue. - The longer persistence
of Atrazine in the alkaline soil might be
due to inhibition of microbes at high.
soil reaction which. otherwise would
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have degraded Atrazine effectively. In
general, black soils recorded a longer
persistence of Atrazine than red soils,
possibly due to larger percentage of
clay contents in black soils, Laterite
soil had recorded the least 'k’ value
among the soils and this indicated a
very low rate of Atrazine degradation,
As evidenced by its hall-life value
(25.51 days) the persistence of Atrazine
in laterite soil was very high, This mi-
aht be due to the high organic matter
content (4.29) and possibly because of
higher absorption and low rate of de-
sorption, the amount of Atrazine avai-
lable fo chemical and microbial degra-
dation would be much less in laterite
soil resulting in higher persistence. Tha
possible reason that low pH of sofl
might have contributed higher persis-
tence of Atrazine, would loose its
claim since the acid red soil (Red-2)
did not exhibit such behaviour.

Table 3 showed the quantities of
Atrazine that remained in a black clay
loam soil at different intervals after &
pre-emergent application in sorghum
field. Atrazine was applied at the rate
of 0.15 kg aitha and the content of
Atrazine in soil after 10 days was 0.650
ppm and the Atrazine residues were
detected upto 50 days after applica-
tion. An amount of 0.032 ppm was
recorded 50 days after application,
Rohde et a/. (1981) observed that Atra-
zine persistence in coastal plain of
Southern USA, was 4 months, with
448 and 2.24 kg aifha applications,
They further reported that - persistence
did not vary significantly with applica-
tion rates. The present study {euaated;
that under tropical conditions, Atrazine
persistence in a black soil for a 25 kg

ailha dose, was upto 2 months only.
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ATRAZINE PERSISTENGCE

IN S0ILS

T_ahle 3: Parsistence of Atrazine in black soll

Days after application

Dose Kgfeifha

Quantity of Atrazine
remained in soil (ppm)

10

0.26 kg ai/ha

0.650
20 " 0.520
30 . 0.261
40 " 0.080
50 0.032
60 " ND
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PHENNTYPIC STABILITY FOR CANE YIELD IN SUGARCANE

D. P. DESWAL and R. 5. SANGWAN

Imirteen varieties of sugaresne including four relessed varieties (Co 1148, Co
1158, Co 7717 and Co 7314) were investigated for G x E interaction for cane yield
during three successive years (1979 through 1982). The mean sguares due 10 geno-
type, environment and G x € interaction were found highly significant. Co ?31.4 Was
tha highest yielder in each year. On the basis of regression cosfficient and daviation
from regression, Co 1148 was found the most desirable variety, This variety was also

-second highest cane yieldar over the years,

Before releasing a variety for
general cultivation, ‘it has to be grown
in a wide range of environments, so as
to ensure the stability of its perfor-
mance. The performance of the geno-
types differs in various environments
due to genotype and environmental
interaction (G x E). To determine the
stability of a variety ‘various para-
meters like mean (x) regression co-

afficient (b) and deviation from re-

gression (sd’) have been used by di-
fferent workers (Finley and- wilkinson,
1963; Eberhart and Russel, 1966; Per-

kins and Jinks, 1968; Freeman and
Perkins, 1971). Present study was car-
ried out to identify high yielding and
stable genotypes in the present sug-
arcane germplasm,
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