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Dinitriphenol herbicides were first used about 50 years ago. These
herbicides were found to uncouple oxidative phosphorylation and inhibit
other processes [SIMON, 1953/.

The literature cn the side—effects of these pesticides on soil micro-
crganisms and their activities is vast, More than 200 research articles deal
with the effects on non-target microorganisms, tested using pure cultures or
soil under laboratory, greenhouse cr field conditicns. In the fcllowing,
however, only the effects of doses relevant to field applicaticns on inportant
micrckial processes are discussed.

Mierobial biomass

As shown in Table 1, few articles describe the effects of these herbi-
cides on microbial biomass. These results, in combination with investigations
an biamass-related activities indicate, however, that marked inhibitions can
be caused by field doses. Higher doses produced even greater effects. Changes
within the soil biocoenosis camnot be excluded.

Carbon cycle

he substrate-induced and Licmass-related short-term respiration was
more or less inhibited depending on the test conditions. /[Table 1/. Sub-
strate turnover within the carbon mineralization process may be inhibited
or stimilated under same conditions, however. Increased long—term respiration
indicates mineralization of damaged or killed biamass. The inhibition of
cellulose decamposition may alsc be modified by N release during mineraliza-
tion of the microbial bicmass.

Nitrogen cycle

In same cases ammonification /N mineralization/ was inhibited. More
frequently, however, it was stimilated by the herbicides [Takle 1/. As with
the C cycle, this effect partly depends on the action on the kiamass.
Nitrification is generally a sensitive indicator of side-effects. In same
cases, however, inhibition may ke masked by increased NH, literation fram
additionally mineralized humus or killed biamass. In these cases stimulation
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occurs in spite of biocidal effects. Denitrification is known to be less
sensitive to pesticides and this is also indicated in Table 1. Both
asymbiotic and symbiotic N, fixation may be inhibited by these herbicides.
In same cases this may resilt from direct damage to the host plant.

Other nutrient cycles

The few available data indicate only slight effects [Table 1/. As with
the C and N cycles, however, liberaticn of nutrients fram damaged or killed
bicmass can be expected.

Enzymatic activities

Dehydrogenase activity /TIC reduction/, a sensitive indicator of side-
effects, was often inhibited by these herbicides /Takle 1/. The other en-
zymes were less markedly affected ar, in same cases, were stimulated. This
stimulatory effect is prokably linked to the increased farmation of avail-
able nutrients by mineralization.

Formation and decomposition of complex substances

Only a small amount of information is available. Straw decamposition
is generally not affected. Same reports also suggest that soil structure
may be adversely affected.

Conclusions

Most publications on the side-effects of dinitrophenol herbicides
refer to DNBP /dinosek/. Also, most articles on the effects on microbial
activities deal with the different farms of respiration measurements, with
nitrification and dehydrogenase activity. The magnitude of inhibitary
effects on sensitive indicators like short-term respiration and dehydrogenase
activity may reach more than 40% and that of stimulations of the C and N
mineralization more than 20%. Both of these effects may last for longer
than 6 months under laboratory conditions. Data from field experiments
suggest that these effects cccur mostly in the upper scil layer, where they
were less marked and lasted only 4 months. Nearly all side-effects were
modified by mumercus ecological factars. In sandy soils, for example,
effects were often more pronounced. Amendments of soil with crganic material
/manure, etc./ may recuce some side—effects. Dinitrophenol herbicides are
among the relatively few pesticides which are known to produce numercus
side-effects. This is not surprising, as these herbicides also have
fungicidal and insecticidal activity, which, in same cases, has been ex—
ploited in agricultural practice.
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