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Abstract - Agricultural run-off monitoring and losses of
nitrogen (N), phosphorus (P) from small (60 — 960 ha) catchments
and drainage fields (12 — 77 ha) in Latvia were analyzed. The
catchments represent areas with different agricultural
production intensity, landscape, soils and climate. Results from
the long-term monitoring show (i) large differences in levels of
losses between the catchments and fields with different farming
intensity, (ii) large annual and interannual variability due to
climate impact and soil conditions, (iii) few time trends in
nutrient losses. These results are discussed in relation to pollution
from non-point and point sources. Besides, these data
demonstrate changes in agriculture driven by large-scale changes
in land-use intensity. However, despite the increased
implementation of mitigation methods by farmers, improvements
in water quality at the catchment scale can take a long time.
Long-term monitoring programmes to detect trends are
required.
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|. INTRODUCTION

High nutrient levels in the surface waters can result from
several agricultural pollution sources [1, 6, 7, 8, 10, 11, 14,
and 26]. Non-point (diffuse) agricultural pollution or
agricultural run-off is a major issue causing the pollution of
surface water ecosystems in Latvia [12, 13, and 26]. The
pollution of surface water due to nutrient input from diffuse
sources is not easy to observe, measure and mitigate [23, 25,
and 26]. Non-point agricultural pollution occurs everywhere
and always, and agro-environmental measures to reduce
emissions in agriculture can provide limited results. A major
cause of point source agricultural pollution comes from
manure management arising from large-scale animal farming.
Point source pollution is commonly associated with surface
run-off from farm territories, manure storage, leakage from
manure and urine reservoirs and other sources of poor manure
management practices [1, 7, 9, and 24]. Therefore, in an
assessment of agricultural run-off, it is crucial to be able to
estimate the impact of animal farming and diffuse pollution on
water quality by an apportionment of both agricultural
pollution sources from the other types of pollution. In order to
comply with EU regulations e.g., Nitrate Directive (ND) [22]
and Water Framework Directive [3], it is important to
understand the effect of the leaching of nitrates and other plant
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nutrients on eutrophication phenomenon. Monitoring of water
pollution by agricultural run-off in Latvia has been
implemented by the Department of Water Management and
Environmental Engineering of Latvia University of
Agriculture since 1994 [12, 15].

Il. MATERIAL AND METHODS

A. Monitoring of diffuse agricultural pollution

An assessment of diffuse agricultural pollution has been
implemented in three monitoring stations and four sampling
points (Fig. 1). Diffuse pollution monitoring stations are
placed in three small catchments (river basins < 10 km2). The
B&rze, Mellupite and Vienziemite sites are located in different
parts of Latvia and represent regions with different climate,
soil, slopes, crops and farming intensity [8, 10, 14]. There are
no another non-agricultural pollution sources located in these
catchments. The soils at the monitoring sites are imperfectly to
poorly drained. Most of the agricultural land in the small
catchments is drained with tile drains (depth 1.1 — 1.3 m,
spacing between drains 10 — 32 m).

However, monitoring of agricultural run-off in regions with
humid climate is performed at several geographical scales.
Nutrient losses from arable land might be measured at a
drainage field level. Field scale run-off represents a combined
effect on the water quality from farming practice, crop
rotation, application of fertilizers, etc.
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Fig. 1. Agricultural pollution monitoring stations and monitoring points in
Latvia.
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The integrated influence on nutrient run-off of variations in
farming practices, erosion, soil and topography within the
small drainage basin (catchment) might be studied in a better
way than on the field scale. In a small catchment scale,
emission rates (loads) that can contribute to the nutrient
enrichment of the surface water ecosystem can be examined.
The method complies with the EU ND Monitoring Guidelines
[5, 19, 20], the internationally accepted practice [26, 27] and
methods proposed in Latvia [19]. A description of the
monitoring stations and monitoring points in Latvia can be
found in Table 1. A monitoring station is a monitoring site
equipped with a hydraulic structure to discharge
measurements with data loggers. Permanent stations with
structures and advanced equipment are used for diffuse
pollution assessment in the Lielupe (Bérzes station), the Venta
(Mellupites station) and the Gauja (Vienziemites station) river
basin districts since 1994. For the apportionment of the point
and non-point (diffuse) pollution sources, Skriveri (since year
2000), Bauska (since year 1995) and Auce (since year 2004)
monitoring points have been established on the small
catchment scale. Monthly grab samples are collected at the
monitoring points, however the discharge is modeled.

Specific hydraulic structures, i.e. Crump, V-shape Crump
and combined profile weirs and data loggers for continuous
and automatic measurements have been used in Berze,
Vienziemite and Mellupite monitoring stations. Data loggers
measure the water level on the weir and calculate discharge
continuously.  Generally, automatic flow proportional
sampling triggered by data logger was used in the stations.
Based on a flow proportional sampling procedure, monthly
composite water samples were collected. The grab sampling
method used in the monitoring points have lower statistical
power because the sampling frequency and method is less
sufficient to cope with the high variability of water quality [5,
18] and the quick response to local meteorological conditions.

The parameters analysed included total N, NO3-N, NH4-N,
total P, PO,P and pH. Water analyses were performed
according to the standard methods.

The landscape of the Bérze site is flat lowland and 98 % of
the catchment soils are cultivated. Due to natural high soil
fertility, winter wheat has become the main crop in the B&rze
catchment. The share of arable crops increased up to 80-90 %
during 1994 - 2010. Farmers are using modern equipment, and
rather intensive technology for Latvia conditions. The Bérze
catchment is characterised by relatively intensive crop
production and modern technologies, as compared to the
present average conditions in Latvia, e.g. a fertilizer
application in few fields reached 170 kg N ha™ year™ in 2010.
However, by contrast, farms in the Vienziemite catchment
apply low amounts of fertilizers (on average 4 kg N ha™ year’
). The Vienziemite site is a typical example of low input
farming and could be used as a reference site for the
assessment of water quality in agricultural catchments. The
Mellupite catchment represents average farming conditions
and could be considered typical for present agriculture in
Latvia. Three large farms are using intensive agricultural
technology, whereas a few farms produce only for self-

consumption with low fertilization rates and without

pesticides.
TABLE |
DESCRIPTION OF THE AGRICULTURAL POLLUTION MONITORING SITES (DIFFUSE
POLLUTION)
i i i [s)
Site, monitoring, Area, i . Main soil Description of
level for water ha cultiv type * aoriculture
sampling ated yp 9
Monitoring stations
Vienziemite, C&su
district Chromic .
Small catchment 592 78 Cambisol If_ow_lnput
Sandy loam arml.ng
Drainage field 67 100 Low input
farming
Mellupite, Saldus
district Stani
agnic
Small catchment 960 69 Luvisol .Moderately
intensive
Loam, clay ;
loam farming
Drainage field 12 100 Intensive grain
farming
Bérze, Dobeles Calcric
district Cambisol
Small catchment 368 98 In.ceptsol Intensive grain
Silty clay farming
- . loam | . .
Drainage field 77 100 ntensive grain
farming
Monitoring points
Vecauce, Dobeles Gleyic
district Cambisol Intensive grain
Small catchment 60 90 Sandy loam farming
Bauska, Bauskas Chromic
district. Cambisol Intensive
Small catchment 750 95 Silt loam farming, mixed
crops
Skriveri, Uutric
Aizkraukles Podzoluvisol
district Silty clay Moderately
Small catchment 890 40 loam intensive
farming

* FAO soil classification

B. Monitoring of the point source agricultural pollution

Monitoring of the point source agricultural pollution in
Latvia was implemented in three small catchments, where
pollution from large livestock farms has an impact on water
quality [1, 7, 9, and 24]. The Bauska, Vecauce and Ogre sites
are characterized by large applications of animal manure
(slurry). The catchments were previously a part of large state
and collective farms that specialized in pig production. A
description of the point source pollution monitoring sites is
presented in Table 2.

The Vecauce (LLU Vecauce, “Plipolu” farm) farm started
pig production in 1990 and produces about 1 000 — 2 000
pigs per year today. In the upper part of the Vecauce farm
catchment (60 ha), forest and wetlands cover 5 ha (9 %). 30
ha of the catchment area are used for slurry application. On
average, 200 m3 slurry per ha and year have been applied on
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winter grains during the vegetation seasons from 1995 -
2010. This application rate corresponds to a nutrient supply
of approximately 180 - 360 kg N ha™ and 13-26 kg P ha™.
Previous experience demonstrated that the main principles of
good agricultural practice are used in manure handling in the
Vecauce farm.

The Bauska (”Strautu”) farm was established in 1970 and
reached full production (12 000 fattening pigs per year,
55 000 m® pig slurry per year) in 1976. Until 1987 tractor-
driven tankers were used for slurry application. In 1987 a
slurry irrigation system (226 ha) was installed. Today the pig
production is 8 000 — 10 000 fattening pigs per year, but the
slurry utilization area is only 50 hectares, due to changes in
land use after privatization. Slurry has been applied on
grassland fields throughout the whole year. On average 900
m? of slurry has been applied per ha annually, representing a
nutrient supply of approximately 630 kg total N ha™* and 80
kg P ha™ that does not meet the requirements of ND (170 kg

N ha?). Simultaneous grab sampling is performed
downstream from the farm and in the upstream part of the
catchment to assess the impact of point agricultural
pollution.

The Ogre farm was completely closed after 15 years of
production in 1992. The farm produced about 30 000 pigs
per year prior to its closure. Earth lagoons were used for
slurry storage and still remain full of slurry at this farm. Soil
in the surrounding territory of the Ogre farm is still polluted
due to improper manure handling during 1977 - 1991. Slurry
was applied by tractor tankers and sprinkler irrigation on 240
ha of land and several leakage accidents took place from the
lagoons. Old pollution still has an impact on water quality in
that catchment [1].

The measurements in Bauska, Ogre and Vecauce were
based on manual water sampling at regular intervals (once
per month) since year 1995.

TABLE Il
DESCRIPTION OF THE AGRICULTURAL POLLUTION MONITORING SITES (POINT SOURCE POLLUTION)

Area, Cultivated

Site, monitoring level ha land, % Soil Description of agriculture

Auce, monitoring point

Small catchment in slurry 60 90 Sandy loam Intensive grain farming, arable land 80 %. Slurry
application area application on 30 ha within catchment.

Bauska monitoring point

Small catchment in slurry 800 95 Silt loam Intensive farming, mixed crops. Slurry dumping site on
application area including pig 50 ha and pig farm within catchment.

farm

Ogre monitoring point

Small catchment in slurry 300 25 Silty clay loam, Moderately intensive farming, old slurry lagoons and

application area including pig
farm

Silt loam

polluted territory of former pig farm within catchment,
farm closed in 1992.

C. Climate and Hydrology

Latvia is situated in a humid and moderately mild climatic
region where rainfall exceeds evaporation, resulting in
percolation losses from the soil during spring and autumn.
The annual precipitation in Latvia is 550 - 750 mm per year.
A wide range of precipitation from 1994 - 2010 was
characterized by dry years in 1996, 2006, normal years in
1994, 2004, and wet years in 2007 and 2010.

Similarly, maximum and minimum extremes were
observed in the water discharge (Fig. 2) in the monitoring
catchments during the period of 1994 - 2010. The year 2006
was the driest since 1974 (run-off 116 mm per year in the
Vienziemite site) and 1995 was a wet year with the run-off
467 mm per year at the same Vienziemite monitoring site.
The wide range of climatic and hydro meteorological
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conditions at the Bérze and Mellupite sites was illustrated by
a run-off ranging from less than 100 mm to more than 300
mm [2, 3, and 26].

To obtain values for the runoff from the manure utilization
points and the Mellupite catchment area, the METQ96 model
was used. The model contains sub routines for snow
accumulation and ablation, soil moisture accounting,
groundwater and capillary fringe accounting, runoff
generation and a simple routing procedure. Input parameters
to the model are daily values for temperature, precipitation
and the vapor pressure deficits which are standard
meteorological data that are available in meteorological
stations in Latvia. A detailed description of the model is
given by A. Ziverts et al. [16].
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Fig. 2. Water discharge in small catchment scale in the monitoring station sites.

D. Nutrient run-off

Nutrient leakage was calculated by multiplying the nutrient
(Nyot, Pyot) coOncentrations of the composite water samples with
the total volume of water discharged during the corresponding
water sampling period. The research in the small catchment
scale demonstrates that the rapid response of discharge due to
rainfall or snowmelt and fast changes in water quality
parameters caused nutrient enrichment on a local scale in
small catchment or drainage field are observed more often
than at the large river scale. Usually, during the flood period
more frequent water sampling could be recommended, as
mentioned in ND [17, 19, 22,].

In order to calculate of nutrient run-off for the
corresponding measurement period, the daily nutrient
concentrations (C;) are interpolated from monthly nutrient
values [19].

V =0,01>C *Q 69)
where
V - nutrient run-off, kg ha™* year™;
Ci - average daily concentrations, mg I™;
Qi - average water discharge, mm.
Hourly and daily discharges (Q;) are calculated
automatically by a data logger, where water level

measurements are performed every 2 - 3 minutes. Moreover,
the data logger calculates the volume of the water discharged
over the hydraulic structure and after bypass of certain amount
of water sends a signal to the water sampling pump. Our
experience shows that the logger-triggered sampling
frequency could be 10 - 15 subsamples per day. One water
proportional composite sample consists of a large number of
subsamples gathered during a period of one month, i.e., 12

water samples were collected, if there was discharge all year
around.

I1l. RESULTS AND DISCUSSION

A. Nutrient concentrations

EU ND monitoring guidelines [5] for the implementation of
Acrticle 3.1 propose that long term (20 - 30 years) nitrate trends
have been analyzed for:

o Yearly average values;

o Winter period values;

¢ Maximal concentrations of nitrates.

The guidelines [5] suggest that the presence of nitrate
nitrogen (NOs;™ - N) during the winter period (October —
March) better describes the potential amount of available
nitrogen resulting in eutrophication in summer. When
analyzing nutrient impact during the vegetation season, it is
more useful to measure the total nitrogen (N).

However, EU Water directives and guidelines [4, 20, 21,
22] do not explain what values of nitrate concentrations should
be used (e.g., average annual, winter or maximum peak
nitrate) to compare the limit value for nitrates established by
ND — 50 mg I NO;s or 11.3 mg I* NO; - N [5, 22].
Therefore, the assessment of nitrate concentrations was
performed for maximum peak NOj3™ - N, winter concentrations
of the NO;3™ - N and summer concentrations of the Ny.

B. Nitrate concentrations

Limit values of nitrate (11.3 mg I"") established by the
Directive were often exceeded in the small catchment and
drainage run-off from fields with intensive farming in the
Beérze monitoring site since the year 1996 (Fig. 3 and 4).
Generally, drainage field run-off has higher nitrate
concentrations and a higher risk that threshold values of ND
could be exceeded.
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Surprisingly, high nitrate values in the Bérze drainage field
run-off were found in November 2006, when drainage run-off
appeared after the dry summer - autumn period. As shown in
Fig. 3, the nitrate concentration may be extremely high. The
VSIA “Centre for Agrochemical Research” has analyzed
mineral nitrogen in several fields. Data of the soil mineral
nitrogen, presented in, provide the information on soil leakage
potential in the autumn of 2006 resulting in high
concentrations when drainage run-off started in November.
Run-off transported a considerable amount of nitrogen that

120,0

was accumulated in the soil during the summer and early
autumn due to the dry and hot weather conditions [13]. In
addition, the soil had many cracks and macro pores. In the
small catchment scale (Fig. 4), long-term concentration trends
of different nitrogen compounds show an increase by 50 -
90% during 1994 - 2010.

Due to the extremely high nitrate values in 2006/2007 in the
drainage field scale (Fig. 3), trends are impossible to evaluate.
However, summer Ny concentration values increased by 20%.
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Fig. 3. Annual average nitrogen concentrations in drainage field run-off, B&rze monitoring station.
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Fig. 4. Annual average nitrogen concentrations in small catchment run-off, B&rze monitoring station.

With regard to the Nitrate Directive, it should be noted that
the limit values of nitrate (11.3 mg I™) established by the
Directive were exceeded in the drainage field of the Mellupite
site during 2006 - 2008 (Fig. 5). Similarly to the Bérze site in
that the field farmer used intensive technologies and farming
methods. In the small catchment scale (Fig. 6) in the Mellupite
site, the limit concentrations of nitrates were exceeded only
during 2003. Both on the catchment and the field scale, long-
term nitrate concentrations show an upward trend (Fig. 6). In
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the Vienziemite site, which could be used as a reference site
with low input agriculture, both on the catchment and the
drainage field scale, during the period of 1994 — 2010,
nitrogen concentrations close to the limit values of ND were
not determined. Annual average concentrations in plot and
field scale have a relatively small difference (Fig. 7 and 8),
which could be attributed to normal variation. Long-term
trends show no significant increase or decrease of nitrogen
compounds in the Vienziemite site during 1994 - 2010.
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Fig. 8. Annual average nitrogen concentrations, Vienziemite small catchment.

C. Nutrient run-off in the diffuse pollution monitoring sites

Nutrient run-off from diffuse pollution monitoring sites is
presented in Fig. 9, 10 and 11. Monitoring results have

TABLE IlI

ANNUAL AVERAGE DISCHARGE AND NUTRIENT RUN-OFF FROM DIFUSSE

POLUTION SOURCES

demonstrated the evident influence of water discharge on : Run-off Run-off
: : R : Monitoring station Discharge, Nior. ka/h P.... ka/h
nutrient run-off. High precipitation rates determined 9 mm oty KG/NA o, KG/Na
. . . ear ear
continuous discharge on the small catchment scale during the — — . Y Y
wet years of 2007 and 2010. Even field drainage has a short Vienziemite monitoring station
period without discharge in June at the Bérze site. The results Small catchment, 592 ha 290 5.6 0.11
indicated that the highest nitrogen leakage was measured in Field drainage, 67 ha 251 46 0.13
the years 2007, 2008 and 2010. The research has shown that, - — -
. . . . . . . Mellupite monitoring station
despite high nitrogen concentrations in field drainage in the
Berze station, high nitrogen run-off was observed in the Small catchment, 960 ha 233 10.2 0.12
Mellupite site. This was accompanied by an increase in Field drainage, 12 ha 246 17.9 0.13
discharge in the Mellupite drainage systems. On the small Bérze monitoring station
catghme}r;t_ scale, relg;c)lvelg mtenhs_lvr(]a farmmg in the fie?gg:e Small catchment, 368 ha 164 146 034
region ( e_rze) contribute _to a higher nutrient run-off (Tal le Field drainage, 76 ha 332 178 0.50
3). Relatively low nutrient levels were measured in
Vienziemite, in the site with low input agriculture.
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Fig. 9. Nitrogen run-off from diffuse pollution sources, Bérze monitoring station.
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Fig 11. Nitrogen run-off from diffuse pollution sources, Vienziemite monitoring station.

Our study showed that, compared with diffuse nitrogen
pollution, phosphorus run-off has no direct correlation with
the intensity of agriculture. In the case of phosphorus, nutrient

problems are related to excess precipitation and/or snowmelt  13) during the spring flood.
which can lead to surface runoff induced erosion and nutrient

Volume 7

loss, causing deteriorating water quality in the field drainage
and catchment scale. During 1994 to 2010 the highest
phosphorus run-off was observed in the Bérze site (Fig. 12 and
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Fig. 13. Phosphorus run-off from diffuse pollution sources in field drainage scale, Bérze, Mellupite, Vienziemite monitoring stations.

D. Nutrient run-off in the point source pollution monitoring
points

Nutrient run-off from agricultural point sources (animal
farm) for the Bauska monitoring point is presented in Fig. 14
and 15. Overloading fields with manure from too many
animals or using improper manure handling practices caused
an average nitrogen leaching of about 2 times higher (49 kg

ha® Ny year) than leaching from diffuse pollution catchment.
Compared with diffuse pollution catchment, phosphorus run-
off was more than 10 times higher, reaching extremely high
values (16.9 kg ha®’ Py year) in 2009. High phosphorus
leaching was still observed in the Ogre farm that was closed in
1992 [7, 24].
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Fig. 14. Nitrogen run-off from point source pollution, Bauska farm monitoring point.
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Fig. 15. Phosphorus run-off from point source pollution, Bauska farm monitoring point.

IV. CONCLUSIONS

Our research demonstrates how many nutrients may be
released into the water environment by leaching in Latvia. It is
essential that the relevant monitoring methods and long term
monitoring programs are implemented for the assessment of
agricultural pollution sources. Due to the climatic conditions,
the available data show a high variation in the water quality in
both spatial and temporal terms. The total nutrient run-off
greatly depends on nutrient concentrations and water
discharge, especially in flood periods. On the field drainage
scale, nitrate concentrations are often higher than the nitrate
limit value set by the Nitrate Directive.

The increased intensity of farming has resulted in an
upward trend in both nutrient concentrations and nutrient run-
off. Weather-driven hydrology, agricultural land use (acreage
of arable land) and fertilizer application are the main factors
which impact diffuse source nutrient run-off.

Poor manure handling practices could substantially increase
the point source nutrient runoff from agriculture, e.g.,
regards to phosphorus leaching, it could be increased more
than 10 times, compared with diffuse pollution sources.

National agricultural policy and support measures should
integrate agro-environmental requirements to mitigate nutrient
pollution of inland water ecosystems.
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Viesturs Jansons, Ainis Lagzdin$, Laima Bérzipa, Ritvars Sudars, Kaspars Abramenko. Augu baribas vielu izskalo$anas no lauksaimniecibas zemém
Latvija mainiba laika un telpa: Nopliides un aiztures ilggadigie trendi mazos sateces baseinos un drenu sistéemas

Lauksaimnieciba var izsaukt paaugstinatu @idenu vides piesarpojumu. LLU uzsaka lauksaimniecibas piesarnojuma monitoringu 1994.g., izveidojot monitoringa
sistému lauksaimniecibas difiza un punktveida piesarnojuma noteikSanai. Augu baribas elementi - slapekla un fosfora savienojumi tidenos var nonakt no dazada
rakstura piesarpotajiem. Diftizais piesarnojums dod galveno slapekla piesarnojuma dalu Latvijas virszemes tdenos. Difuzais piesarnojums ar slapekla un fosfora
savienojumiem eksisteé vienmer un visur, to var tikai dalgji samazinat ar agro-vides pasakumiem. Punktveida piesarnojums lauksaimnieciba saistits ar nesakartotu
kiitsméslu saimniecibu lielajas lopkopibas fermas. Parasti lauksaimniecibas intensifikacija un Saura specializacija noved pie paaugstinatas vides piesarnosanas,
kuras noverSanai vajadzigie finansu resursi var but lielaki, ka slaicigais ieguvums no razo$anas intensifikacijas. ES un Latvijas likumdoSanas akti prasa kontrolét
lauksaimniecibas ietekmi uz tdens vidi, lai sSamazinatu piesarnojumu ar slapekli un citiem biogéniem elementiem. Darba apskatiti ilggadiga (1994.g. - 2010.9.)
lauksaimniecibas piesarnojuma monitoringa rezultati, kas parada, ka nitratu slapekla koncentracijas ir atkarigas no monitoringa sistémas limena (drenu lauks,
mazais sateces baseins) un lauksaimnieciskas razoSanas intensitates. Izmantojot ilggadigas datu rindas, novertéta biogéno elementu koncentraciju mainiba un
atSkiribas drenétos laukos un mazos sateces baseinos. Mazo sateces baseinu limeni nitratu robezvertiba visbiezak tiek parsniegta Bérzes monitoringa stacija,
platibas ar intensivu lauksaimniecibu. Ilggadigi novéroto (1994. - 2010.g.) slapekla savienojumu trendu analize uzrada koncentraciju pieaugumu Beérzes un
Mellupites stacijas un nenozimigas izmainas Vienziemites stacija. B&rzes monitoringa stacija, intensivas lauksaimnieciskas razoSanas apstaklos, atseviskos
gadijumos (ziemas periods) nitratu koncentracijas ieveérojami parsniedza Nitratu direktivas noteiktos robezlielumus. Vienziemites stacija (ekstensiva
lauksaimnieciba) slapekla koncentracijas ir zemas un tuvas dabiski tiriem tUdepiem. Augstakas slapekla un, it seviski, tidenu ekosistémam bistama fosfora
koncentracijas novérotas punktveida piesarnojuma monitoringa postenos Bauska un Ogré.

Buectypce SIuconce, Aiinuc Jlarsgunbu, Jlauma Bep3uns, PurBape Cynape, Kacnape A6pamenko. U3MeHeHus1 BO BpeMeHM U TePPUTOPHH BUMUBAHUSA
NHUTATEIbHBIX BEIleCTB PacTeHHil u3 ceabxosdyroauii B JlatBuu: MHOro/eTHble TPeHAbl BLIHOCA U 33/IeP:KKH B OaceiiHax MaJjoro Boao3adopa u B
JApeHaKHBIX cCHCTeMAaxX

Cernbckoe X03HCTBO MOJKET CIIOCOOCTBOBAThH MOBHIIICHHOMY 3arpsi3HEHHIO BogHOU cpenpl. JICXY Hadana MOHUTOPHHI CENbCKOXO3SIHCTBEHHOrO cToKa B 1994
rofy, cosjaBas B JIaTBUM cHCTeMy MOHHTOPHHIA IS ONpeencHus Aud(y3HOro U TOYSHUHOTO 3arpsA3HEHHs OT CEIbCKOro Xo3sicTBa. IlutaTenbHble BeliecTBa
pacTeHuit — coeMHEeHHs a30Ta U (ocdopa MOCTynaoT B BOAHbIE OOBEKTHI OT 3arpsi3HUTENCH pasHoro xapakrtepa. JuddysHoe 3arps3HeHHE TaeT OCHOBHYIO
YacTh 3arpsA3HEHUS a30THBIMU COCAMHEHMSIMH, ITOCTYHNAIOMIMI B IOBEpPXHOCTHEIE BoAbL. nddysHoe 3arps3HeHNe a30TOM U (HochOopoM CyIIeCTBYET BCeraa U
Be3Jle, €r0 MOXHO TOJIBbKO YMEHBIIUTh MEPOIPHUATHAMMU IO 3alllUTe arpocpensl. ToueuHoe 3arps3HEHHE OT CENbCKOTO XO3SHCTBA CBA3AHO C HEMONAJKaMH B
MIPUMEHEHUU OPTraHMYeCKOro yAoOpeHust B OOJBIIMX >KMBOTHOBOAYECKHX (epmax. Kak mnpaBuio, MHTEHCU(MKAIMsA CEIbCKOTO XO3fHCTBA M y3Kas
CIeIMaIH3anysl IPUBOJUT K ITOBBIICHHOMY 3arpsi3HEHUIO CPEXbl, U YCTPAHEHHs KOTOPOTo MOHANOOsTCs Oorblune (HMHAHCOBBIE PECYPCHI, €M BpEeMEHHas
10J1b3a OT MHTEHCUUKALMK Tpou3BocTBa. Hopmel 3akoHonarensctBa EC u JlatBum aiist CHUKEHMS 3arpsi3HEHUs a30TOM U IPYTMMHU OMOT€HHBIMH 3JIEMEHTaMHU,
TpeOYIOT YCTAHOBUTH KOHTPOJIb BIMSHHS CEIbCKOTO XO3siCTBA Ha BOIHYIO cpely. B paGore mpuBomstcs pesyibTarsl MHoronetHero (1994 - 2010 rr.)
MOHHTOPHHIA 3arpsI3HEHMSI OT CEIIbCKOTO XO3SIHCTBA, KOTOPBIC MOKA3BIBAIOT, YTO KOHIEHTPAIMH HUTPATHOTO a30Ta 3aBUCSAT OT YPOBHSI MOHHUTOPHHTA (bacceiiH
MaJIOro BO/03a00pa M JPeHaKHAas CHCTeMa) U YPOBHSI MHTCHCH(HUKAIMKH POU3BOACTBA. MCMONB3Ys JaHHBIE MHOTOJICTHHX HAOIIO/ICHUH, OLCHEHbI H3MECHEHHS
KOHLIEHTpAlluM OMOTEHHBIX AJIEMEHTOB M WX pa3nuuus B OacceifHax Manoro Bojpo3abopa M B JPEHaXHBIX cHCTeMax. B OacceifHax Manoro Bojpo3zabopa
IpeebHbIe KOHIEHTPAIH HUTPATHOTO a30Ta 4acTO NMPEBBINIAIOTCS Ha CTAHIUHM MOHHTOpPHMHTA «BErze», B yroamsax ¢ HHTCHCHBHHBIM CEILCKAM XO3SIHCTBOM.
Ananu3 TpeHsoB MHoronetHux Habmozaenuit (1994 - 2010 rr.) mokasbBalOT MPUPOCT KOHIEHTPALMU HAa CTaHIMAX MoHuUTOpuHra «BErze» u «Mellupite» u
He3HauuTeNnbHble W3MeHeHus B «Vienziemite». Ha cranimu Monutopunra «BErze», B ycioBHsSX HHTEHCHBHOTO CEJbCKOXO3SMCTBEHHOrO MPOU3BOJICTBA, B
OT/ICNBHBIX CIIydasiX (3MMHHMIT IepHO/) KOHIEHTPALNH HUTPATHOTO a30Ta CYIIECTBEHHO MPEBBIIIAIH TIPEebHbIC KOHIICHTPAINH, YCTaHOBIeHHbIe HurpaTtHoit
Jupektusoii. Ha craniuu «Vienziemite» (3KCTEHCUBHOE CENBCKOE XO3HCTBO) KOHIEHTPAIMKM HUTPATHOTO a30Ta HU3KKME M OMM3KH K (POHOBOM KOHIIEHTpALUK
npupoaHbIX BoJA. Camble BBICOKHME KOHLEHTPAIMM a30Ta M OCOOEHHO OINMACHOTrO JUIS BOJHBIX 3KOCHCTEM coeluHeHHH ¢ocdopa HabOmMogamucy B mocrax
MOHHTOpHHTa TO4YeYHOro 3arps3Henus Bauska u Ogre.
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