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EFFECTS OF 2,4 D AND ATRAZINE ON MICROBIAL POPULATION OF DIFFERENT SOILS
FROM A SUGARCANE PLANTATION AREA

Rocha, A.4;Costa, F.M.; Shuhama, LK. ;; Cerdeira, A.L,.and Ueta, J.,
; Department of Pharmaceutical Sciences - FCFRP/USP; Via do Café sin 14049-303 Ribeirao
Freto SP Brazil : EMBRAFPA - CNPMA C.P. 69 - 13820-000 Jaguariona SP Brazil

Sarl degradaticn and contamination by chemical resicues of agricultural ongsn, particularly
mitrates, metals. and pesticides, as we!l the presence of agrochemicals and their degradation
praducts ors surface and graundwater, jeopardizing the enviconment and human health, Fave been
documented 0 numerous scientific papers.

Brazil the 5th highest consumer of pesticides, (mainly herbicides vsed in sugarcane, and
rice produstion) has a diverse variety of ecological systems. 5o, it is valuable to study the impact
of intersive agriculture on these systems. Studies have dentified an arsa of high risk of
greundwater contamination by agrochemicals, since geological formation of the region expases 3
rawral wulheratility of ar aquifer just below (100m), associated to the intenss use of
agroshemicals nighly suscegtible to infiltration. This area is locatea in the regicn of Riberrga Preto.
Siate of 530 Paulo, coverad by the aguifer “Botucatu’, main reserve of Stale's water supply, and
these conditions are very susceptible to groundweater contamination. The "clean up” of sites
already contam:nated can be achieved by remediation and restoration technigues. Biological
treatment systems can reduce o destroy residues and are seen as an option for ciean-up
strategy. Bigremediation was devised to expioit the genetic diversity and metabolic versatility of
microargarisms in transforming contaminanis into less harmful products that can ke integrated
inte natural Gicgeocherrical sycles.

In order to study tne incorporation of seiected soil microorgarisms in delivery systems as a
medel system for ioremediation processes, we have been studying the interaction of herbic:des
with the microbial populaticn by a8 characterizat:on of this population, specially those can affect the
degracation of herbicides.

Soils wath drverse charactaristics were sampled monthly frem the area descrined shove (08
points at 0-Z0 and 80-9C om depth), covered with sugarcane. Those fresh samples were weighed
{hg) and suspended in 50ml of sterilized water and incubated with agitation (150 rpm) at room
temperature for 3h, for {the initial determination of the viabie microbial popuiation in Y# Glucose
piates Tren, each 10 ml of every scil suspension was incubated for 28 days with yeast nitrogen
base medium {YMNB) containing airazing (1 mg/ml) or 2.4-0 {0.5mg/ml). Every week, tne viable
ricrabial papulation from contral, atrazine and 2,4-D treated suspension was determined oy plate
counting and documented by photography Meantime, pH. orgams matter and humidity of the soil
samples have been determined

The results have shown bath herbicdes affected 1he microbial paputation present in the
soils The benhaviar of the micrabal populaton has changed from May to Jurne and July, when it
was cbserved a significant fall :n the pH, (=2 5) and a raise in srganic matter {=1.0) in every
sample. Those variations 10 pH and organic matter are probably due to sad manipulatior, affecting
a:so the microorganisms present, reveaied by atrazine and 2,4-0 traatment.

The analysis af the herbicides treatment has shoran & 2 4-0 growth inhibition of evary 0-20
e depth sample from February ta May. June (0-20cm) and most of June, Juiy and August (80-90
cr) samples ware inhibitec by atrazine, while September sampies were crastizally wnhibited by
2.4-D. Atrazing and 2.4-D, most af the time, act artagonically, (one inhibits the other stmulates
grawth ard wvice-versa). Durng herbicides treasment a selection :s observed restricting the
MICTOCrJanisms to one of few mors species. Those representing every month profile weare isolated
for further studies.
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