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Diffusion of Agrochemicals In the Tropical
Environment and in the Food Chain Monitoring
and Modelling in Biotic and Abiotic Systems (")

1. Introdustion

Agrochemicals are unfortmatcly not staying where we want them to. reace
but diffuse to the cavironment, where they casily can do moe harm than often
forcscen. This paper attempis 1o give 8 sucvey to the proesses of agrochemicals
in the caviroament and discusses abio the possibilities of using models n reduc
thon of the adverse effects of fertilisers and pesticides

2. Fertitizers in the Environment

Fig 1 gives 2 mode! of nitrogen soil processes. The desired process s
the optake by plants (9) and the undesired processes are leacking o the ground-
and surisce water (4) and volniliestion (8). The cbrious question is how we
ean exhance process (9) and reduce processes (4) and (8),

As all compenents arc directly or indirectly linked 1o each other, it is not
pomsible 10 give & simple answer 10 this question. A good: math model
of the conceptual disgram Fig. 1 is even not suificient, a¢ a total crop production
mode] ivolves fsee Fig. 2) the use of & much mote comprebensive modcl, How-
ever, the concerned models have been develaped and they coukd be used o give
& certain control of the right usc of ferritizers and achieve s minimum relesse to
the cnwironmenr. This. docs not imply that contre) by wse of a mathematieal
model can be wsed alone. On the contrary — the contral models should be ased
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Fertilizer + plant residues
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uptake by plants leaching

Fig. | - Models of nitropen w] precesses

together with all other methods, which are discussed in this conference 10 ssiure
& good result

Furthemore, I« should be meationed that @ workable model can only be
developed on the bisis of o good knowledge of your systems, which agsin requie a
gond moitoring schewie

Detalls of the models will not be presented here, but can be found el
where (sec for instnce Jargensen, 1986):

However, some resuls of modeling, monitoring interpretatioos. and process
investigaions should be presented.

1) Adsorption capacity of soll is highty dependent on soil composkion.

s much more pronounced In sandy sail than in soil where cly and/or

hunsie substances arc domisant.

2) Fertilizers chould not be wied on bae soil, but rathet in the fniial erop
groweh phase, 15 feceiizer uptake is- dependent on growth

$) Volaslizution is dependent on pH, s the ratio smmonla o ammonium
s Increasing with pE.
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sotal o podostion 1odel might roqies & 1ol edl, wehich cosin of the shown
The armone direction shows that output

4) Deninification takes place mainly in
this process requires
3) Loss of fe

ot zone and in pealand, As
aerobic conditions, water content is an important factor.
izee wo surface waser takes place at heavy rainfall

Mnr: factors might be revealed of importance on specific sitex by we of

A maciltoring program to suppore # fertilizer sail model is — a5 all models
are — site spesific, although some penersliy i valid. From the considerations
mentioned sbove, it is, however, obvious that s moaitoring program at least
should:include:

»0il properties,

erop growth,

pH of sail water a1 F (ime),
soil wates <omtent
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short term condisions and

3. Pesticides i the environment
Fig. 3 shows the pathways of pesticides used in agriculture.
As nature is highly variable, It is not simple o select the optimuen pesticide
application program. Such a progrem would have to col
1) shart term limatic chasges
3) system propesties auch 33 soil composition, fiekd slope, the compasition
of plant and insect communics, etc. |
3) the position of ground water table
4) chemical and biochemical propertics of pesticides. |
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s is not possible 1o overview all these factors without n model

Fig. 3 can be considered 4 conceptual of a modl, which con be used
for management of powticides. The model and even the medel results will be site
specific, but anghaw, same peveral tesults should be summarized;

1) Use of perticide should be used sclectively Tn space and time 10 assure @
sewilt on tarpet posts and minimize adverse cHerts.

2) Soil propertics and short term clim

be reflesied in

3) Knowledge of chemical and bischemical properties. of the pesticide should
I considered i the appli .

“The use of models for control of proper wse of pessicides must of course not
be comidered the only method o minimize advesse effects of pesticdes. It
munt work band in hand with other availsble methods such a3 bislogical methods,

A monitoring progtam which coukd support 1 pesticide. management model
should indlude:

1. deserminations of target pest demwities and other biota with & direct or
ndicect effect on the target pest,
soll propesties,
short. term climatic conditions,
soil water as f (time), and
pesticide concentratians in biom and varisas soil layers s f (time).

PP

4. Conclusions and. Recommendations

A proper we of fertilizer and pesticdes. sequites @ significant control o
sssure thar they are wiilised where foreseen, and do oot cause adverse effects.

As agrieulture systems aie comples systems, such 2 control needs the use of
8 moddl. Such contrel models have been wsed with sccess in the emperate
o0, bat ft might be considered 1o advanced t use such models in the tropics
This s, bowever, & wrong statement, The saving in ferilizes and pesticides can
eadlly pay for purchase of persomsl computers and model development and in
ackdition you have a pronounced reduction of the adverse effects. Here high technol.
oy can quickly assist the developing countries with very litle support

Training coarses must of course be se1 up 10 teach the local waff o develop
and apply models and get scquainted with the personsl computer. An ecological
andd esonomic agficulture i the tropics can only be achieved thiough the use
of control. medels in addition to oher iniitives.
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