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Abstract

Surfactants (surface-active agents) facilitate and accentuate the emulsifying,
dispersing, spreading, and wetting properties of liquids. Surfactants are used in
industry to reduce the surface tension of liquid and to solubilize compounds. For
agricultural pest management, surfactants are an important component in
herbicide and insecticide formulations that enhance adhesion of active
ingredients to plant surfaces. Surfactants often directly contact soils, however,
little is known about the behavior and fate of these chemicals in soil ecosystems.
It is hypothesized that surfactants, upon entry into soil, may affect various
chemical, physical and biological properties, and potentially affect microbial
activity. The objective of this study was to determine the effects of surfactants on
enzymes involved in nutrient cycling in the soil. In our study we used three
surfactants: Activator-90, Agridex, and Thrust; three herbicides: Gly-4
(glyphosate), Atrazine, and Basagran (bentazon). Treatments examined were
surfactant only, herbicide only, and surfactant + herbicide combination. A
greenhouse experiment was conducted using a silt loam Wrengart silt loam (fine-
silty, mixed, superactive, mesic Fragic Oxyaquic Hapludalfs). Each pot (4000 g
soil) was fertilized according to soil test recommendations. Pots were arranged in
a randomized complete block design. Field corn (Zea mays) was used as the
test crop and allowed to grow for seven weeks. Soil C/N ratio and enzymes, acid
phosphatase,  PB-glucosidase,  arylsulfatase, = [B-glucosaminidase, and
dehydrogenase activities were determined in soil after corn harvested. Results
show that C/N increased with the addition of all treatments when compared to

Materials and Methods

Soils samples were taken from pots which were used to grow corn
and were ftreated with different treatments of surfactants and
herbicides (see Table 1).

Total organic carbon and total nitrogen determined with combustion
using a LECO TrueSpec carbon/nitrogen analyzer (LECO
Corporation, St. Joseph, MI, USA).

Acid phosphatase activity was determined using a method developed
by Eivazi and Tabatabai (1977).

The method of Tabatabai and Bremner was used for assaying
arylsulfatase activity (1970).

Beta-Glucosidases activity was estimated by a method described by
Eivazi and Tabatabai, (1990).

Beta-glucosaminidase and dehydrogenase were measured using
methods described in Methods of Soil Analysis, (Tabatabai, M.A.
1994).

Results and Discussion
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Results and Discussion

C/N ratio tends to increase with addition of all treatments
compared to the control. As C/N ratio increase so does
enzymatic activity within the soils due to an increase In
microbial activity. C/N ratio for  herbicide alone and
combination treatments are higher than treatments with
surfactants only.

In general, enzyme activity was enhanced more in silt loam
soil than silty clay loam.

Surfactant, Activator 90 appeared to have the most inhibitory
effect on enzymatic activities within soils as compared to
control.

Acid phosphatase displayed the greatest amount of
enzymatic activity within soils, dehydrogenase displayed the
most inhibition, whilst 3-glucosidase and [3-glucosaminidase
fluctuated between treatments.

Atrazine application significantly decreased the activities of
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added to herbicides may have synergistic effects (e.g.

Soil enzymes play an important role in biochemical processes in | |
Atrazine + Agridex).

the soil and play a substantial role in maintaining soil health
(Singh and Singh, 2005). The enzymatic activity is mainly of
microbial origin. Additions of chemicals such as surfactants and
herbicides may alter microbial activity by impacting sorption sites
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Conclusions
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