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Code of Good Agricultural Practice for Latvia

The Code of Good Agricultural Practice (P) was prepared by the Danish-Tatvian Jjoint project
with the participation of Swedish experts. The Danish Frviramental Protection Acgency, theMinistry of
Pgriaulture of Iatvia and the Tatvian Enviramental Protection Fard financed the project. The respon-
sible exeaatr institutians are the Danish Agricultiral Advisory Cantre ard Iatvia University of Agri—
ailture. A large nindoer of Tatvian experts fran research institutians, associatians of famers, advisory
services as well as other govermmental and non—govermmental organisations were involved in the
devel arent and evaluation of GP Code.

The Coce of @GP has been eldborated to aaply with the requirarents of the FUNitrate Directive,
vhich Tatviahas doliged itsel f to inplavent daring the process of preparation for Bmarership. At the
sare tine The Code of GAP contains various recamencations of the Helsinki Camission.

Tt is important to note that the Code of @GP also provides several aoncrete recamendations for
good agriadltural practices. Only aodes wrid tten in shadowed text boxes are canpulsory as they refer to

Goce of @P for Latvia has been endorsed oy the Ministry of the A2griadltire (Juae 1, 199), ard the
Ministry of Frwviramental Protection and Regional Develgarent (Jure 8, 1999) of the Regadolic of Tatvia.

Fesoxsibleesatorsof the joint project:  latvia Denmark
Project lesders P.Rurenis Dr. irg. H.L. Foged
Cres, soils, adfertilizers AKarkling, Dr.reb.agr. E.Sahl
Animal husbandry U.Csltds, Dr.aor. N.V.Suresen
Collection ard storage of organicenre R.Quhrs, Dr.irg. L.Hjuler
I.Plie, M. irg.
Plant protection I.Trke, Dr.eb.aor. S.Flglsang
Tater resources V.Jasas, Dr.irg.
Pgriaaltiral systars D.Igoing, Dr.agr. E.Fg
Riological diversity and landscape J.Svardeshs, Dr.agr. E.Hychl
Project coordinator ILDale

Tre seecialists franthe Svedish Tnstitute of Agriailtral Frgireering ansulted the project.

The Coce of @P is not a aoplete doarent, it will ke pericdical ly sucplarented to include new
ideas and goinians, tolalance the econany of agricaltural production with social and erviramental
conditions, and to establish gradually amodel of sustainable develgarent. Authors would be very
grateful foreveryproposal andevaliation that is sent to the fol laowing address:

Code of GAP

Department of Environmental and Water Management
IatviaUniversity of Agriailtire

Pkadarijas iela 19

Jelgava, IV-3001, TAIVIA

Ermeil: viestrsdes. 1lu.1v




Code of Good Agricultural Practice for Iatvia

The Code of Good Agricultural Practice aontains legislation doligations, recamendations and
practical advice envisaged for famers, hortiadlturists, individsl grosers, agricultire service enploy-
ees and for everyare who is irvolved in agriadtural production and preservation of rural envi rament.
The ains of the Good Agriailture Practice (P) are to decrease the regative influence of farmminganthe
envirament and to prevent the impoverdshent ard irraticnal use of themain nature resources - soil,
vater, plants, aninals, and landscgee. Tt is recamended to follow the rules acospted in Furope and in
other develgoed countries, so that Tatvian goods would not meet arriers in intermational markets and
aur nural evi rament would raein attractive for tarrdsts. @P anprisesmain sderes of agriciltiral
activities thet are critical incausirgwater, air, adsoil pollution. Ttgives advice farthepravationarat
least for the decrease of pollution. A successful inplarentation of @GP has to ke based on three
integratedlasic principles: econarical ly vidble, erviramentally friendly, and socially acosptable.

A determired introdiaction of a correct farming today can ensure a growing financial sugport oth
franIatvia and the Furgoean Union.

The society ingereral as a aonsurer regards countrysice not only as a source of qualitative and
healthy food, lout also as an acosptable seace for living andnul tifaricus recreaticnpossibilities with
growing interest how to save the ratiral enviroment.

The gal to establish GAP Coce for each comntry is determined by the Nitrate Directive of the
Furgoean Union  (FEC/91/676) . Tt is therefore inportant that this work is acoarplished on Iatvia! s vay
tomards full menbership in the FU. The Helsinki Cavention on the Protection of the Mardine Frvirament
of the Baltic Sea Area (HELOM) calls for a prarpt action in Iatvia that would decrease the negative
influence of agriculture on the enviromment.. Thus, the develoarent of GP Code is a part of the
harmonisation of the Iatvian legislation with both the FU legislation and HEIOM recammendations.

Simi lar Codes are developed and followed in the faming practice inall of the lU contries. In
Furgeean context GAP Coce 1s acknowledoed as a statament of goodwill of each menderstate to follow
the sittation ard develgarent of its agriailtire, togive priority to the preservation of the ervirament,
and to cause no ecolagical ly adverse aonsequences onratiaral, regional, andgldeal scale today and in
fifire.

P Cocke antains requirarents of three levels:

Uexdsting legislation and regulations of the Repdolic of Iatvia that are carpulsory (aritten in

shadowed boxes) ;

Oregulations implarented in the nearest future (B Directives, HELOOMRecawmendations) that

relate to actiel agro-erviramental prdolans;

[ future aspects and visions that inplarented today would give incare in future.

@GP Coce will ke voluntary implarented oy farmers ased on the goodwi 11, the understanding and
the desire to see their rative contry beauti ful and prospercus today aswell as in fubare.
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Code of Good Agricultural Practice for Latvia

1.1. PRODUCTION
PROFILE AND
LAND USE

Pgricaltiral land is an inportant cayponent of the ervirament ard the ratural lardscaee. There-
fore, societyhas the right tomonitor land use and conservatian for the sake of the whole comnity. Taw
an Tand Use and Tarnd Use Plaming (21.06.1991) ismendatory for all land users, including the fammers.
Taw carerds resoonsibility for rational use of land in order to prevent its degradation and decrease in
m‘ T 0

Tre farming profile shouldle selected
e according to the soil and clinate conditians
for the seecificaren. Tt isapreregiisite forthe
econanical develaarent and reduction of the

P ical quidali

In the process of the develgarent of rational landusemocel for a farm it is necessary to ansider
the danireting relief, agroclimatic zane, soil cover, farmaorientation agginst the watercaurses, infra—
structure elarents, protective zanes and zanes of 1imited production activity aswell as other ratiral
landscape camponents. The land use planning should ke kased on the aforementioned information
(sare aspreviass) . Tre plaming includes the delineatian of the fields and the assesavent of suitaoility,
e.g. for field anps, ardhards, grasslards, restures, forest, etc.

Soecial attention is required in the use of peatlands. Tntent to include newpeatland areas in
agriailtral prodction their drainage and aultivation prdeably is nomore reasarable fran the ecolagical
point of view respecting wetland role in ecosystanas well as franeconanic aonsiderations due to the
necessity of suostantial irvestment for that. In sare cases exasption could ke nece for high-decan
posedmuck soils. Protectivemeasures shauldle goplied in the ailtivation of arganic soils alreadyusad
in agriculture to limit peat mineralization and structure breakdown. The main measures incluce a
mockrate use of mireral fertilizers (especially fertilizers antainingnitrogen) and line. Tt isaswell
Inportant to adltivate peremial craes instead of amial anes. Thelest vay forpeatland use — aultivation
of peramial grasses.

2 Tre production type, the farmlayout, the

o develqarent of infrastructure, and larduse
type shall ke selected in accordance with the
Natical Plamning Strategy of Tatvia and regula—
tiasm territaryplamirg .

! Lawon Territory Plaming
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Code of Good Agricultural Practice for Iatvia

TeRritayParig is a State launched program that determines the territory zoning in acoor—
dance to acogoted lard use restrictians. Tt defines forwhat punposes and activities the specific territory
isallowed (plamed) toleusad in fuire. Tandand soil are essential factors that shouldbe ansidered
1in the process of territory plaming for setting dojectives of a feasible use. Trerefare, it is important to
harmonise the interests of the individial land user and society to ensure a sustainable andlalanced
develgarent of the cantry and its regions, aswell as an integration of production activities with the
protection ard develqarent of ratiral and adltural herdtace.

Cranges in the land use type shall ke dore
o with respect to interests of other lard users
to avoid necative inpact on neighbaurs aswell as
on the whole ecosystem® .

Tre transformetion of land usemeans a suostitution of are lard use type by ancther. Tt shouldlke
kased on the aonsiderations of ecolagical and ratiral landscaps, not anly aneconanic dojectives. The
larduse inare farm ghall rot limit or restrict the neighoors fran the use of thedr lard:*

Oaonstruction of water ponds could stimulate the waterlogging of the surrounding aress that

kelag to other persas;

Ua new forest plantation in a tile-drained field could darege the water menagarent systemand

could create water-logging praolems on large areas belonging to or being dgpoendent on the

[ defective water menagarent systars can hinder drainage of neignboring fields.

Prime agriciltural larnds shouldle recognized to restrict their transformetion inother landuse
types. These include hich fertility andwell cultivated areas where aonsiderable state irvestment is
mece ard areas that die to their location are particularly suitable for aultivation of sare speci fic araps.

The basis for a sustaingble cragping system
e isawell-develqoed crop rotatian. Tre crap
rotation should ke planned to aarbine crages
suitable for the specific soil type ard should
include ansiderations tominimize the risk for
diseases.

Lag termadltivation of crges without rotation roncaultire) results inthe yield decrease, inthe
Soread of weeds, pests, diseases, ard in the depletion of soil productivity. Therefore, agrananically
vel l-notivated arop rotation is an important factor in realization of econavical ly and ecological 1y sourd
production. Degpite this classical rule there is a growing tendency to use cash araps for a longer time
during the last decace inlatvia.

Rositive factars of the use of argp rotatians in the aontext of prodcticn ard ervirament: protectian:

Uretural soil fertility is usednore efficiently, reed for less fertilizers;

Oamaller pesticide requirarent;

Oelimiration of the risk of soil ercsim aswell as of other possibi lities of degradatian;

Uaraller possibi ity for nutrient leschirg.

Sare procortions between crops should e neintained, and succession of crops which pramwte
the rereval of soil with others —wich stimilates sare depletion. ITn averace these praportians shouldnot

? Regilaticrs of i1 of MinistersNo. & anTerritory Plaming

* Regilaticrs of a1 of Ministers oot Remits for Tand Use Type Transfontetion

“ Qo of Civil Tawof Tatvia
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exceed the following values:
Osuprbeet, fodkrbeet, potatoes 25 %
[legures, flax 20-25%
0 rape 25%
Uwheat 33%
Ucereals, total 65-75%

A crp rotation plan should e eldoorated for every farmover 10 ha.

Crops or post-harvested residies should
o cover at least 50 % of the cultivated area to
avoid or reduce the plant nutrient leachingand to
minimise the risk for soil ercsian.

For elimiration of nitrient leaching (especial lyN-ND) anderosionamtrol it is inportant to keep
arart of lard coveredloy craos arplant resides inthe late fall —winter periad. Trepraoortion of the so-
called “green areas” and/or catch craes should e ina flat topogradhy — at least 50 $ of the cultivated
lard, lout in a rolling topograchy where susasptibi Tity to soil erosion is evident —60 =70 %. Crops that
provice the functians of “the green aover”” are following:

Uwinter ceresls (whest, rye, karley, triticale);

Uwinter rape;

[perenmnial grasses;

Uperarnial vegetables;

Ufruit trees ard scndos, strawberry plantations.

[Crops that are harvested late can in sare cases also fulfill the functians of “he green cover”’:

Usugar beet;

[1ate harvested potatoss;

Ucom for silage;

Ulate harvested vegetables (best, carrots, caldoacg, etc.) .

Reducad leaching of plant nutrients can alsobe achieved if plant residies are left an the fields
withaut incorporation into the soil, e.g. stiidole, catch arap cover and sugar best taes that are soreed At
ermnly. Hueer, thepositive effect toavoid the leaching of plant nutrients is aoaut anlyhalf as large in
the case of “he green aover” craes and catch crops.

Toawid or redxe the plant nutrient
o leaching inter—croes are very recamended,
egeecially an sardy soils, inthe fieldsbordering
withwaters, inthe caseof intensive fertilizeruss,
ard/or if tre argp rotatian is linited.

L ical quidali

Catch crops are crops sown under the main crop or sown after harvesting of the main crop
(stddole or winter after-craes) are used for forage or as a greenmarnure for soil inprovarent. Thus, land
can is usednore intensively, the pericd of land covered by plants is extended, ard the production of
valugble forage or greenmanre is introduced. Tre plant nutrents left after themain argp arewel 1 usad
by catcch crges ard therefore leaching risk is prevented. Tt is very inportant to avoid the nitrate losses.

12 |




Table 1. Plants used as catch crop

Code of Good Agricultural Practice for Iatvia

Variation of catch crops
Winter Spring
undersown stuidole ar winter aftercraes
Wirter rye Winter vetch Winter and spring rape
TWinter wheat Amal ryegrass Minter-cress
Tirtertriticale Amuel Iupire Ollssdrgee
Winter vetch Soringvetch White nustard
Winter raoe Seracella Precelia
Ferlo Sweet clover Fodder Iupire
Cloer Amal ryegrass
Tegqurminous and cruci ferous plant mixture
Seracella + amial ryegrass

Teguminous craps require that the following crop shouldle established very soon to avoid a 1oss

of nitragende to leaching.

Soil degradation shauldle avoided ard
e previcusly degraded lard should ke
gradslly recovered.

Sail degradhtion — hien indiuced decrease of soil properties.
Rehabi litation measures of degraded soils are always much more carplicated and expensive

than preventive measures.

Practical quideli

URerform the soil ailtivation inaway to redxce the risk of water erosian, e.g. by driving across

trehillsides (sloges).

OwWindoreaks (celts) shouldbe planted in vulnerable aress.
UChoose a crop rotation plan that canminimise the risk for water ard wird erosion inwulnerable
(MVeke sure that H is gptimsl. for the specific soil type.
OMake sure the soil is dry encugh tominimise the risk of damege fram the heavy farmmachin-

.
[Make sure no pollution of chamicals occurs.

8 Tt is recomended for every conmercial

o farmtoeldnorate a Project of Crao orcgniza—
tion —aprofessiaal schare of croppradiction in
the famthat islassd ondetailedaralysis of the
Secificsiteard aaditians.

BFvery camercial famm (fertilized areanore than 10 ha) should amually eldoorate the Project of
Crop orcanisation. Tt includes a professional assesavent of local conditions anda carpilation of a

workingplan for crappraduction.

| 13
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Table 2. The main types of soil degradation

cal compounds in soil
harmful for plants, ani—
mals, humans.

saece shicte, fertilizers, ad

Type of Expression Corductive factors Preventionmeasures

degradation

Ercsicn, Terslomtinof soilpar-  Iand inclination, rainfall — Afforestationof slopes if

vater ticlesbywater. Retilesail aront and intensity, soil type inclination>20 % (12°),
Surface is revoved, rills and texture, type of plant arep rotatians of peremial
adgilliesof differat size @er, soil tillagemethods. grasses daninating, spe-
are developed. At the clalmettos of soil tillags,
same time outwash bur- fields aovered by crops or
ies soil in other places. sttle in trewinter.
Pollution of watertodies
by soil particles ardbio-
genicelenents.

Ercsicn, Trarslocation of soil par- Soil texture (oest, sard), qeen Jelterkelts, aroraatias

wind tclesbywird. Fertilesoil lardscape without retiral ar- of peremnial grasses dami—
surface isblown avay. AL rers, typeof plat ayer, doni— rating, special methods of
the sare time trangoorted reringdirectiocn ard intensity sl tillagg, fieldsoradoy
particlesbhrysoil inoter of wird. crops or studole inwinter
places. Rallutionof water- tne.
bodies by soil particles
ard biogenic elarents.

AoidificebHon  Iaweringof soil reaction Soil type, hich concentration Soil linirg.
below the plant gotimm. of certain carpounds in pre-

tarsityof sail limirg.

Campaction Carpaction of soil sur- Use of heavy farmmachinery Crop rotatian, selectionof
face ard subsurface. Un- when soil iswet, heavy tex— soil tillacemetods, Liming
favorable conditions for tured soi s 1low orgpnicnetter aduseof arcgnic fertiliz-
plant growth and 1ow wa— antat, irecegaresail tillage, ers far soagtheningof sail
terfiltetion. weak soil stnucthure, intensive stmudhre, siesoiling.

ard urkalanced use of fertil-
izs.

Rallution Accumilation of chemi— Fhissions fran industry and Technology develoament

transport, wauthorizeduse of for the reduction of enis—

sias, useof shobg, fertil-
izers, andpesticides ac-
cording to recamenda-
tas.
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1.2. SOIL
FERTILITY

Soil fertility is the sogee of soil prgeerties thet esre
favourdole graning corditians forplants. ITmportant fertility
paraneters are factors such as soil type, texture andwater
regine, chamical (reaction, content of orgenicratter and
plat available nitrients) ardmicrdoiological pracerties. T
ispossible tommitor all of these paravreters and exoress
thamquantitatively. Tt isalsopossible tomerace ardachiee

Following are sare Inportant practical quicklines for soil fertility antrol andneracarent:

0it isa long and a time-consuming process to form favourable soil properties, therefore soil
neEnagaTent. is necessary toplan in a way that ensure gradual increase and stabilization of
these soi 1 properties. Soil depleticnard the loss of fertility shouldlbe avoided;

0in the process of fertility menagarent excessive and inocarpetent actions shouldbe avoided to
prevent a necative effect and ervirament: pol lution risk;

Usare fertility parameters such as soil reaction and orgenic matter content are also of great
ecological inportance, therefore their gotimisation is significant fram the viewpoint of the

Tt is recommenced to give priority tobiolagical methods of soil fertilitymenacarent suchas:

Uaultivation of catch crops, use of greenerire;

Oaultivation of leguminous croes;

0 incorporation of straw;

Ouse of well prepared carposts;

Usoil liming.

Soil fertility is of inportant ecoarical, ecolagical, and social concem. (nly fertile soil isdoleto
suoport a seecificbhicdiversity of plant and animal species. Tt canke as a ratural buffer and prevent
plants franyctake of pol lutants ard 1t their leaching invater. Fertile soil isessential forpradctive
agriadlture ard sufficient incare fran faming as well as formaintenance of sustainable andlalanced
nural develaarent.

Soil fertility is characterised and determined by several paraveters. Most inportant parareters
canle divided into threemain groges:

[l soil physical properties. Bulk density, structure, and soil moisture regime. These paran-
eters are larcely derived franthe soil type, texture, and depth of grardwater aswell as fran
soil tillace. These parareters are inportant to ensure formation of favourable vater andair
aorditians insoil. They sdstantiallyaffect ather fertility fadtors.

[l agrochamical paramsters. Organicmatter in soil, soil reaction, plant available nutrient
status, cation exdhange cacacity, etc. These parareters determine other parareters and di-
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rectly influence plant nutrient yotake. Althouch these parareters are partly derdived fransoi 1
type and texture, they are more suostantially influenced by soil menagarent practice (soil
1iming, fertilizeruss) .

[l sail hiolagical activity depends on 1iving organians in soil (earthwonms, worms, etc.),
microoropnists (cecteria, fingi, etc.), andtheir activity. These organiams are aole to affect the
soi] nutrent statis andplant nutrient yotake. They faci 1itate reakdown of plant resides, min-
eralization of soil orggnicmetter. Trey are resonsible for synthesi's and breakdomn of harmful
carpourds, production of carbondiaxice (@), ete. It is possible tomenage the processes of
nmicrabdiologic activity in agronanical 1y favaurable direction to sare extent by means of the
fomation of other soil properties aswell asby the use of fertilizers, egoecially orogpnic aes.

Tre soil fertility souldbenaintaired or
o iInproved oy selection of suitable ailtivation
methods.

Practical cuidsli

UH should e meintained on the optimm level. for the specific soil type. (See the tablebelow) .

[The aontent of rnutrients in soil shouldloe ket at the gotimm level. for the specific soil type. (S
the tablebelow) .

OTrebiological activity shouldbe ansidered as wel 1 as suitaole argp rotatian, fertilizing, etc.

Urollution created throuch expedient practices shouldbe avoided.

UThebulk density of mineral soil shouldbe suitable. (See the tablebalaw) .

Soil testing is recamended at least
:I_ e axe in5years inorder todotaina
relidole infamation doout soil fertility staisad
necessary inmprovenents.

Trekasic soil agrochamical rarareters are soil reaction, organicnatter aontent, plant available
phosphorous, potassium, andmegnesium content in soil. Ingeneral these paraneters give the neces—
sary information aoout the productivity of the ardole lard, orchards, pastures, and grasslands. nthe
kasis of these parareters it ispossible toplan soil liming, fertilizer use and other soil improvenents.
Several other soil parareters should e also assessed only if save specific crops will ke cultivated.
For esarple, vegetables, oil araps, potatoes and other argos witth hich calcium, sulfur, andmicrautrient
requirerent. Such analyses are quite expensive, and an experienced exeert 1s only able to provice
interpretatians of the dotained results. Trerefore, it is reasareble to antact your adviser addisauss the
necessity for parameters and the possible use of the results before ordering an analysis franthe
1dooarary.

The soil testingprocess shauldbe divided in three stages to dotain the hichgqality results. All of
them are very inmportant and should be aarpleted accurately:

[celineation of expected soil sampling places on the field, sapling, saple preparation and

serding to the 1dooratory;

Uaralytical procedures to assess the necessary parameters;

Udata interpretation and plaming of soil inprovarents.

Soi 1 sarpling shauld e dore preferably in fall or early spring, when fields are not sown andnot
recently limed or fertilized. At that tine it ispossible tomach the soil differences more acarately and
toavoid liming ard fertilization interference. Tre resultswill ke alreedy available for the coning famming
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season. Tt is recommenced to do the soil sarpling at the sare spots and during the sare season as it
was dore previcusly.

The gotinel plant nutrient concentrations insoil, soil reaction aswell as other physical and
chamical properties that are inportant to provide the best possible growing conditions for crges and
mininal erviramental risk dgperd on soil type and textural class.

Trevalues of gotimal soil parareters canle fourd in the professianel literatire (referencebooks,
romaetives, etc.) . Sare aspects of thepositive influence of arcgnicatter antent an soil’ s agroecological
sats

[ stahilization of soil moistire statis, soil struchure;

0redxction of bulk dansity;

0 redxction of plant nutrient lesching fram the root zare;

[ stimilation of sail’ shiolagical activity that faci litate the plant nurient yotake ard thereskcdon
of usedpesticides;

0 reduction of harmful capourd (heavy metals, pesticice residies, etc.) mdoility insoil.

Sare exarples of the positive influence of soil reaction (gotimm — around neutral) on its
agroecolagical status

U stimilation of well davelgped plant cover;

[ stimulation of agronamical ly desirable soil structure develqarent;

[ intensi fication of soils’ micrdhiological ackivity;

0 rediction of harmful carpourd. (heavyetals, pesticice resides, etc.) mbility insoil, etc.

Excessive plant nutrient concentratians in soil shauldbe avoided. Otherwise, nutrient loss and
ervirament pollution risk increases. Egpecially it is inportant in the case of mineral nitrogen concen-
tration in s0il after harvesting of araes in fall, becausemineral nitrogen couldle easily leached aut.
Therefore, it is recamended to carry out soil sanpling periodical 1y to avoid devel garent of such
wnfavorable sittatians, ard toadjust the rutrient statis in the soil according to the cropplant rutrient
requirenents.

Tre following table gives an esarple of gotinal agrochamical parareters for soils of ardole land,
pastures and grasslands. These values are different for several specific crges like vecetables, oma-
mentals, ordards, andplants ailtivated in gresrhouses.

Tahle 3. Qptimal soil fertility paramnsters

Author: RAZTRA
Organicmatter content, %
Parameter <5,1 | 5,1-20,0 >20,0
Soil texure
c L SL 5 c L SL 5 pr
DHECL 6673 647,0 5965 5661|6372 6067 5763 5459 5156

PO, my/ky |160-220 130-190 120-180 100-160 | 200-260 190-250 180-240 160-220|320-380
KO, mg/kg | 200-260  180-240 160-200 100-150 | 300-360 280-340 260-320 200-2501440-480
Qm. metter, $| 3,0:3,5 2,53,0 2,025 1,520 Novalies for these soils

*Soil texture: C—clay, L — loam, SL—sardy loam, S —sand, P—peat
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Table 4. Parareters of bulk density of mineral soil (QM<5 %)

Authors: A. Vicans, I. Ganste

Trterpretation Bulk density, t/Aw

surface layer Sisurface layer
ditddle <1,40 <1,60
Partly campacted 1,41-1,50 1,61-1,70
Gaivle:1h >1,50 >1,70

Overliming of soil shauldalsolke avoided, especially in the case of organic soils and peatlands.
Tt acelerates themineral ization of orcanicmeatter and has a necative inpact on sare soil progerties as

well as navailaoility of ssveral nutrents, eseeciallymicrantrients, forplants.

1 Fisation of atmosgheric nitrogen by soil
e microorganians is ansidereda
desirable ard faci litated process inagriadltre.
However, acouamulation of great amount of nitrogen
rich and readilymineralised organic carpounds

increase erwiramental riskde to the potential
leaching of releasedmineral nitrogen carpourds.

Practical arideli

Teguninous crop adltivation improves soil’ s physical properties and has a positive effect on
soil’ smicrdoiological activity. Due to a synbicsis between legures and microorggniss a consider—
able avount of atimoscheric nitrogen is fixed. Fixednitrogen is consured by legues and is also left in
soil for the following crgp. However, canpounds aontaining nitrogen aremineralized quite fast insoil
after extermination of legurinaus crogp aver, e.g. afterplowing. Ths, a ansiderable araut of nitrogen
canle lost de to the leaching if the follawing crap is not planted inediately. Therefore, the time periad
Tetween soi 1 plowing and planting of the next crop shauld ke as short as possible. Tt is especially

Inportant for sardy soils.
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1.3. SOIL
TILLAGE

Soil tillage is ae of thelasic activities in crop cultivation and is usual ly cabined with the
incorporation of post-harvest plant residies, organic ardmineral fertilizers and saretimes also of
pesticice intosoil. Tt is important to ansider saquence ard interaction in the plaming of soil tillage
methods for cartain crop ailtivation. Inotherwords, it is necessary to aonsider what activities have
loeen already carried adt in the aultivation of previcus cracs, what are exoected actians in the adltivation
of the following crgp, what agrotedhnics will e used, andwhat are other soil conditions (wesds,
dytosaitary sitatiay, ete.) all togster.

Tt is inportant that the soi tillage plaming douldhave a futire oriented perspective ansidering
at least rext 2 - 3 yaars. Soil tillace affects soil physical parareters and has an inportant influence an
the soil evirament ingereral inclhuding the plant nutrient bicavai 1aoi 1ity, processes of nitrogen tumover
insoil (@nification, nitrd fication, denitrificatian) , microoropnigrs regoosible forplant diseasss, etc.

e coditians for cropgrowth. Tt shauldlke
carried aut as often as necessary, and similta—
recusly its intensity shadldke as little aspossible.

Sail Hllage - mechanical menipulations performed by means of different tools and inplavents.
Thus, there isa clese relatianshipbetween soil tillage and other practices used in crop adltivation, that
provice and gotimize the goprapriate conditians for plant growth, meintain and inprove soil fertility,
atrol weeds and diseases, econanizes resaurces in crgp production as well as retain the quality of
the ewirament.

Carry aut plaghing and harrowing when the coditions are gotinel, i.e. when the soil hmidity is
dporgoriate to achieve good results:
Oafter ploasghing plant residues and weeds should be covered;
Oplouhing shouldle dore thoroughly. Thus, you Spare unnecessary harrowing to prepare a good
seedbed;
[ the harrowing should not be desper than necessary to get a good seed bed.

1 Soil tillage should ensure an econany of
e ergy, costs, ad rescurces aswell as
preservation of soil andretire.
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There are several S0l tillagerethods. Fach of themhas its own specificmain dojective: plowing,
aultivation, harrowing, dragging, stuidole plawing, rotary tillage, ard rolling. The following factors are
axsidered in the selection of themost suitable tillacemethod:

[ field coditions after harvesting of the forecrap;

Osoil type, textare, andpysical properties;

[ requirarents of the sucoesding plants;

[ soil tillage equiprent tobe usad;

Oweather corditions;

[ length of the period between forecrap harvest and aotimsl date for sowing (planting) of the

succeeding crap;

U field topogrady, staniress, etc.

Pditionally, soil tillagenrethods shauld e adjusted according towhat 1s protected or prevented,
e.g. certainwesd aotrol, the destruction of soil crust, the soil water acanulatian, the soil locseningor
packing, etc. Tt isalso inportant to adjust the tillace qeration seenwith the power of the tractorusad., Tt
1is recomended to axbine di fferent tillage geerations and to use anplex agricultiral machirery that
provides soil tillage andplant seeding simultaneausly.

Trelasicrethod of soil tillace is plowingwith share plagh. The use of this inplarent ensures
iming andmixing of plant resides, mireral ard orggnic fertilizerswith the soil. Tre following ageects
shouldle ansidered forbetter results:

[the best plowing tool. is a reversible ploxgh that leaves rno furrows an the field;

[plowing course depends on the field relief (see erosion) and on the way the crops would be

soan (across the plowing direction) . Tt is recammended to do plowing across the direction of
the drairege lires not parallel to thaw

[ the plowing depth should be adijusted acoording to the depth of arsble (orgpnic) soil horizonand

crops exected to ke gromn. The plowing depth can ke classified as follows
* studble plowing — up to 10 an,

¢ shallow plowing —10 — 20 an,

* reqular plowing — 20 — 25 an,

* desp plowing (subsoiling) —more than 25 ang

[ the effect of the plowing depends an the shape of themouldocard, soil humidity, andon thewidth

and speed of the tillage goeration. Tt isvery important to doplowing at gotimmsoi 1 huiidity;

[ it is recamended to change the plowing depth pericdical ly to avoid the formation of carpacted

so0il layer —plochpan. Tt limits water moverent and root growth. Despplowing (suosoiling)
shauldlee cabined with the use of arganic fertilizers;

[ frequent plowing speeds upnmineralization of soil organicnetter, reduce the s aontent, and

can therefore indoce declire in theghysical, dhamical andbiological properties of soil;

Judesirable effects of plowing canle avoided by a use of tools that do ot tum arourd the soil,

such as ailtivators, dicks, rotationharrows, aswell as geecial non-tuming plows.

If the soil istoo locss, it isnecessary to carpact it an the surface or sicsurface. Different kinds
of rollers are used for this purpose such as flat and cninble ring rollers, roller tillers, and suosoil
plotters. If possible, the nnber and the depth of agricultiral treatents shouldloe limited by carbina—
ticn of tools, sothat theywould ot overcrush the soi 1.
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Soil tillace practices shauldle realised
l e indefinite agronanically well-grounced
succession. The best effect is readhed if the prac-
tices carplarent each other. Tt is called the soil
tillage systam that pragerly selected ard realized is
an essential prerequisite for sustaingble develgo-
ment of cropproduction.

Trere is ropartiadlar soil tillage method that wauld ke the best for all ciraamstances. Tn crop
rotaticnwith sequence of plants it is always necessary to choose the most agorgoriatenethod, to fix the
tillace depth and other parareters dgoending an the partiadlar requirarents of each crop. Bvery sirgle
soi1 tillace trestmvernt isnot dole toprovide the agorqoriate growing carditians for anps, thereforea soil
tillage systam should ke eldoorated. Soil tillage systans canle classified acoording to crges they are
recamenced for (Soring cereals, winter cereals, potatoes, etc.) andas systans for sare specific aim
(for eroded ard susaeptible of erosion soils, for peatlands, for irrigated land, aonservation tillace,
minimmtillage, etc.).

1 Tre tine of soil tillage is an inportant
5. factar for the fomation of good soi 1 prop-
erties, aswell as to ensure the recessary work qal—
ityard soil anservation. Tre tillage cadicted too
aarly, or on the gqocsite, too late (partiadlarly in
clayey soils) could cause rather necative after-ef-
fect an the further work and plant growth.

Tre soil tillage should e performed when soil is ready, i.e. when it has gotimmhumidity,
crushes easily, does not stick to tillage tools, and tillage goeration can e performed with minimm
force. Soil humidity is amain factor affecting these pragerties. The gptimmhumidity depernds on soil
texture and couldle as following: for heavy textared soils (clay, lcan) 50—-60%, coarse textired (sardy
loan, sard) 4070 % of the full water caeacity. Treregative effects of soil tillage dae in the wrang time
are axpaction, overcrushing, and structure degracation.

D :cal quidali

Soil readiness for tillage canle drecked using the following sinplemethod. Teke a clupof soil,
roll it between yourhards, ard let it to fall doan. The soil is reedy for tillage, if the clinplresks don
in fragrents. The soil is toowet, if it keses together. The soil is toodry, if it is inpossible to forma
canpact clump by hands.

1 Soil ercsion - the process of degraca—

e tim, translocaticn arddgoositianof
surface soil particles. Tt is caused ard accelerated
by an inproger land use. Therefore, the farming
practice shouldle in carpliance with measures
that provide gradal recovery of degraded soils
instead of stimilatingercsian.

Soi 1 ercsion — translocatian of soil surface particles as a result of water, windor, inmeny cases,
of thehimen activities.
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pater erasian. Vater erosion causes deterioration of oth soil surface and its desper horizons,
ard it stimilates leaching of plant nitrents into the surface vaters. If it isvery intensive, the draracter-
isticpattem of sheet, ridge, andqully ercsion develqes. As a result water is pol luted by biogenic
elarents, andaparticularly negative effect is caused by nitrogen and phogdhorus.

Table 5. Classification of sail affected by water erosion

Frosionclass Sloee (egress) (Qeracteristicpattem

Mo erosion 0-5° No signi ficant movarent of tapsoil by water action.

Slight tomediun 6-10° Sare loss of A horizon and part of the Bhorizon is mixed by plowing.
Medium to strong 11-18° Ieoss of AardpartlyBhorizons, Chordzon is partlymixed by plowing.
Strag <18° Al geretic soil horizans are lost. Chorizon is exposed.

The arount ard intensity of precipitation, dgpth of snow cover ard itsmelting intensity, land
incliration, soil type ard textire, plant cover are thenain factors responsible for the develgarent of soil
erosion and its intensity. On the farm level main erosion control measures incluce gopragoriate crop

Tahle 6. Soil susceptibility to water erosion

Hichly suscectible Siltysoilmaterial, losss

Very susaetible Ioose fine sard, rendzimna

Medium susceptible Gravel, medium sandy

Low susceptible Coarse texture, including sandy loam
Resistat Toan, soil richwith coarse fragrents

1 Cropproductionpattem ard tillace

e systemshouldbe selected acoording to
the local coditions to kegp domn water erosion of
sl

Normal crop rotatians areused intre fieldswith incdlirationof ypto 6°. Inthe fieldswith incliratian
7-14° special anti-erosionmeasures should be undertaken: agoropriate crop rotations and tillage
operations, etc. The row crops are recammended for aultivation in the fields whith inclinationnot
exeading 10°, ard rows shouldle across the slape. If fields have inclination of 15-20°, penmanant plant
cover (sod) shouldlbe kept ar afforestation performed. Fields with inclimation excssding 20° shouldbe
afforestated. Anti-ercsion crop rotatians must aonsist meinly of leguminaus plants, theirmixtres with
grasses, andwinter craes. Winter rye, wheat, raee, and triticale are hichly recamenced, because they
forma aapact cover inthe fall.

Thag rotatiaswith the forrorgphanested early ard the resxt argp introd oed in sorng, it is Inportant
to aidltivate stiidole or winter aftercraes. Stidole craes rareinplowless for winter fommngmilch. Unson
areas shauldle covered for winter with di fferent nulchingnaterials such as straw, stalks, and leaves.

All agricultural treatments including sowing or planting should ke dore across the slgee. Use of
reversible plouh is recomended because it tums the ridge to the top of the slope. Such goeration can
be performed with the reqular plough i incliration of slope does ot exceed 5—-8°.

A1 kinds of s0i1 located on stesp slges st ot e plowed. They shouldlee tilledwithout tirming the
soil. Seecial wice spike-tooth (duckfoot) aultivators aouldle used. Presowing tillacewithpassive tool set
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amsistingof harrow or adltivatorwith cace ar sicsurface roller culdle alsoused. Qultivation of cereals
and leguminous arges oy using direct sowingwith special drill is recamended in goorapriate conditians.

Soecial anti-erosion treatents shauldlee ggolied an soils very susaeptible to erosian, e.g. fir-
rowirg, mole draining, siosoiling, dildoling, etc. Rarowing axnsists of digying ar ridging either contine
aus or breaked furrows across the slope. Furrows are sugoosed to scatter and 1imit water run-off and to
increase retention of water in soil. Mole draining includes dri1ling under the soil surface inthe dgothof
40 - 50 an. Tt creates a systemof aomtinuous or bresked canals of gooraxdnately 5 — 10 an in diareter
ard directed across the slape. Mole drains aremece by a special tool —mole ploch. Tt increases soil
vater retention and reduce the arount of water flowing down the slgee.

Sesoiling inclhuokes soi 1 verttical astting for the increase of vater retanticn ardvater sceking intosoi 1/ s
degoer layers. Tt isdaelbya seecial tool — sdosoi ] plach or regular plohs if thermouldocard is renoved.

Lard of rather flat slopes inclinedup to 6° is less susceptible ard affected by water erosion
egeecially i slgees are lay. Howsver, it is advisdole to adltivate across the slaee. Qullies an the fields
shouldle leveled adt in order to prevent their further develoarent.

1 Several regians of Iatviawith goen

e lardscapee, larce fields and sandy soils
darinating are affected by wind erosion. This
factor shauldle ansidered in the selection of soil
tillaoe systam.

Wind erosion. Wind ercsion is especially harmful to the surface layer of the soil (it isblown
amy), totheplants (redanical darace), to the root systan (it is unoovered) , and also to the ervirar-
mert ingereral ([dstpollutian) .

Tntensity of wind ercsion dgoends on soil conditions (texture, moisture regine) , wind speed ard
periads of its ggpearance, field size and landscaee diversity, andplant cover. Wind erosion causes the
greatest darece agriailtiral areas with plain and qoen lardscaps, if soil isdry, soil’s texire is sardar
peat, ard larce fields domirate with nonatiral karriers like forests, tress, etc. Crgp darege ccaursnest
freqently inearly soring.

Tahle 7. Soil susosptihility towind erosion

T iryelss ] -
Hichly susaeptible Toose sand, peatladunder cultivation
Very susaetible Consolidated sand, loess
Medium susceptible Sardly 1cam, light silt lcam
Low susceptible Siltlcam
Resistat Loam, clay

P ical quideli

Qovicusly, thenost effective treatments to prevent soil framwind erosion are shelterelts conr-
sisting of trees ardlushes, and fields kept with plant cover as lang as possible. Crgp rotations should
nostly ansist, ifpossible, of peremial grasses andwinter crops (cereals and rape) because they form
goodard stable plant cover alreedy inthe early fall.

Tt is advisdble to inchude sare aftercraes in the argp rotation of winter cereals — soring cereals ar to
leave saremulch (straw, stidole, and leaves) for the winter pericd. Tn areas heavi 1y threatened oy wind
ercsion soi1 ti1lage shouldle dorewi thout tuming soil, andplants ot tole sonndirectly into the stidole
of the previcus crp. Trees shauldle planted an sand dres created by wind in the farmlard.
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1.4. FERTILIZER
USE

Use of organic ardmireral fertilizers isaneffective tool for soil fertilitymenagarent and crap
production. Tre agriadltire as avole ard crppprad ction partiadlarly deends an fertilizers. Fertiliza-
tion is also inportant for econamic ansideratians of agriculture as well as for the formation of hich
and criteria. All excessive and agranarical 1y not motivated actions must ke avoided. Otherwise fertili-
zation could cause anly losses ot anly for the fammer out also for the evi rament ard the whole society
(econanic and ecological) «

Production of ahich yield of gopod gquality
:I_ o shouldbe reached throughause of a
kalanced and sufficient fertilizationwith oropnicas
vell asnireral fertilizers. Tre fertilization daald
correspand to the nutrient requi raents of arops
ard sustainan gotinal soil fertilitywith anmini-
mmpollution of the envirament.

The influence of fertilizers on the envirament canle draracterd zed fraom two agpects:

[pesitive effiect — de to fertilization crop yields increase ard qelity inproves, thus stimilat—
ing tre well being of scciety. Brotesynthetic intensity raisss. Aesorption of O ard refinsrent
of atmogphere fram other harmful capounds increases;

[ negative effiect - ervi rament pol lution with biochemical ly active carpourds, disturkance of
ratural equililrium in ecosystans that evential ly unfavorably affects their further functioning.

Frwirament pollution risknestly exdsts dee toreglect of agranamic rules, careless actians, lack
of knowlede, etc. Sare esanples haw the undesirable inpact of fertilization is caused:

[if niles of transportatian, storage, and gpolication of fertilizers are reglected;

Uplant nutrient losses fransoil die to leaching, erosion and surface nun-off, anissions into
atmegdhere. Plant rutrient leaching fransoil root zare is very influenced by soil’ s reaction.
Ieaching ismore intensive if soil is acid, therefore soil liming alsohas anecological impor-
tance. Heavymetals and radionuclides are alsomore mdoi le in acid soils, therefore their
yotake by plants could increase;

Uevirament polluticn with elarents that are axtained in fertilizers —Cl, O3, Ry, 2s, U, etc. For
esanple, phogdhorus fertilizers antain 0.5- 5.0 % fluorire. Fluorine caypouands are dole to
nove around in the soil profile and to acoamilate inplants, especiallypotatces. Pnogdhorus
fertilizers also contain a particular avount of cadnium and strontium. Use of comurnal and
irdistrial wastes as fertilizers that axtain udesirable elaments;

[ concentration of sare campounds in crop products that could ke harmful for product consumn-
ers - hurens and fammaninals: nitrates, nitrites, potassium, etc.
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2 Al of theproduced oropnic fertilizers,

e e.g. famyardmenure, shurry, aninel
urireetc., dxuldleusadas fertilizersanthe
fields. Soreading shouldle dore to ensure the
hidhest pessible utilization of plant nutdents ard
the least possible 1css to the ervirament.

Farmanimels use ard retain in their lody for ghysiolagical requirarents, including theprodaction
of milk, mest, wool, eggs, etc., anlya swall part of nutrients taken inwith forage. Thenain avount of
consured feed, approximately 50 $ of drymatter, 70 — 80 % of nitrogen, 80 % phosphorous and 95 %
potassiumare excreted fran organismwith urine and faeces. Thus, this arount is aontained inmarnure.
If animal urire ard feces are collected, litter adbed, stored, ard reirredlack on the fields, a aorsider-
able aront of plant nutrients will ke reverted in soil. Thus, econaniclerefit for famis achieved. If
such actions are not undertaken, aninal production becares a sericus source of envi rament pol Tution.
Tt isbecause a huge aront of dhemical ly andbiologically active caypounds aoncentrate arourd the
animal housing units, and leakage to surface or groundwater, wells and other places would always
hageen. Ttwill cause anti-sanitary corditions around the ares; especially if manure storace does not
correspord to the envi roment: protection requi ranents.

The positive effects of manure, except aforarentiaed, aremenifold:

Urerure is active in soil s formation;

[ intensi ficatian of soi 1 micrdaiclogical activity;

Oproduction of carbon dioxide, biologically active carpounds, enzyives, vitamins;

[ inprovarent: of soil physical properties.

Tt isrecessary to ansicer partiaular specifics of menare in the plaming of itsuse. Innenreplat
nutrients aremainly in the organic carpounds and therefore available for plant uptake after their
nireralisation. Rate of mireralization varies for di fferent kinds of mernure, for eanple:

Ourire, shuary —very fast mineralization, quick effect onplant growth, however the influence an

so0il hius formation is weak;

[ straw, menure with straw litter — slowmineralization and plant rutrient release, nevertheless

an inportant role in the soil humis formation.

Ratianal acomuilation and use of arganic fertilizers are inportant forall famms rotwithstanding of
their specialization. Agronamical 1y recamended intensity of arganic fertilizeruse is 15 t/ha amally,
if calaudlation isbased on famyard menure with 20 $ of drymatter. Mainly it depends onbalance
etween crop production and animal farming in the farm. Tf the animal production is daninating, the
prdlens withemlagically saferenre utilizaticnwill exist. If theplant prodction is domirating, itwill
ke diffiault to kegp a positive hmus alance in soil. Therefore, the gotimmbetwesn the two farming
branches shauld e about ane aninel unit per hectare of ailtivated land, not excseding 1.7 per hectare.
Tt cauld slightly di ffer dgperding an crop rotatians

Tnoereral thennber of different kinds of argpnic fertilizers isqiite large. Tnlatvia themest often
used fertilizers are following: famyardmanre, shurry (Lquidmanare), urine, poultrymenare, can
posts, camunal and industry wastes, sewage sludge, green manure, straw, sapropel, and other
orcgnicmaterials.

Z Tre aronnt of organic fertilizers that
o o COUld e produced in a farm depends on
several factors. Tt is important to knoward

e iR 11 s befire dacisi
meking ardplaming of future activities.
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The amount of possible merure acamulation in a farm dgpends on the fol lowing:
Ukind of aninels and their ace;

[ forage and feed used;

Uduration of period when animels are inkam;

Hanimal housing systeam, technology used for marure collection;

Olitterused inkem (kirdardquantity) ;

Uwater added to ramove liquid marre;

Urrerure storage duration and carditians, i.e. the amount of merure left after storage.

2 Aplication rates shouldlelbased on
e plant nitrient axtent inmanre.
Therefore, determination of dhamical aarposition
of marure produced in a farm is essential
precardition for its agronamical 1y and econani—
cally sarduse. The total amount of nitrogen
aopliedwith famyardmerure, slurry or aninel
urire must not exased 170 kg/ha amual ly .

Cremical carposition of menure (plant nutrient content) deperds on the follawing:
Ukird of anirals;

[ forage ard feed used, feeding systan;

Uduration and conditions of merure storage;

[ Litter added tomernure;

Owater added to liquid merure.

E ical quidali
Tt is recomended to take sanples and serd tham for amalysis periodically to ensure the quality
of manure (plant rutrient content) acamulated in farm. If amalytical data is not available, special
norretives should e used that determine the average data.
Aplication rates for famyard merure and slurry (Liquidmernure) must be fixed lased on nitro-
genard phospharaus aontent: and thed r uti lization intensity. Tt isnot allowed to excesd the goplication
rates behind the agronanical 1y and ervi ramental 1y graunced 1imits.

The arount of mernure available for fertilizing is calaulated for the viole year (365 days) . Sare
animalsmight ke kept autsice thelam. In this casemanure acamilation as shown in this table should
e corrected taking into the aonsideration so called indoor perdod. Camonly, it isas following (cays) :

Omilking cows 220
Uheifers 220
Ubeef cattle 180
[ horses 180
[ sheep 210

Other kinds of livestack usially are indoors over the wole year.

Data doaut the avount and dremical carposition of merure in farmmicht differ franthose listed in
rnometives decending an particular feeding systam, litterused, tedrology of mernure herdling, daration
ard conditions of storage. Manure analysis 1s recommenced to adjust these di fferences pericdical ly.

Famyardmarire shouldbe used as a fertilizer sufficiently soon after it isprodaced. Tt shouldnot
Toe stored for several years an fields or in storage places before spreading.
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(per are aninel after storace)
Housing Manure Tons Dy Content, kgper ton of merure
system tre peryear  metter, % N PO, K0
Sowwith 18 piglets to 20 kg weight
Slidflax Solidmerure 46 2 | 46 35 36
Slaghter pig, 20 — 100 kg live weight
Shry
Scttedflar ewashing 87 3 1,2 0,6 1,0
spericadical flish 34 6 2,7 1,6 3,8
Solidfloor Sy 36 6 33 1,6 2,8
Solidmerure 2,6 20 57 32 60
Dairy acow, milk yield 3500 — 5000 kg per year
Tieyp, salid floor Solidmerure 13,0 2 4,8 1,9 4,0
Sy 2,0 7 2,3 0,9 1,9
Dairy cow, milk yield 5000 — 7000 kyper year
Tiewp, salidflaor Solid merure 15,5 2 54 2,2 4,2
Sy 27,0 7 2,4 1,2 2,2
Dairy aow, milk yield above 7000 kg per year
Tiew, salid flaor Soliderure 17,5 2 55 2,3 4,4
Sy 30,0 8 2,6 1,4 2,4
Yarg stock (cattle) , up to 6mnthold
Tieyp, solidflaor Solidmerure 2,6 21 55 2,1 4,5
Shrry 6,0 7 1,9 08 1,5
Tiewp, daplitter Solidmernure 4,0 25 4,5 1,9 38
Heifer, 6 to24noth
Tiewp, salidflooxr Solid merure 67 21 55 21 4,5
Sy 15,0 7 2,2 0,9 1,8
Tiew, deplitter Solidmerure 90 25 4,6 1,9 41
BRull, fran6manths yo to 450 kg live weidht (26 months)
Tiey, salid floor Soliderure 11,1 21 4,7 1,9 4,2
Sy 20,5 7 2,2 0,9 1,8
Slcttedflar Sy 20,5 7 2,2 0,9 1,8
Fres, dagplitter Solidmerure 15,0 25 4,2 1,8 4,6
Horse
Slidflar  Solidrerure 8,0 3| 52 36 7,5
Sheep
Deplitter Solidrenire 0,9 2 | 78 4,7 10,5
Hens
Deeplitter Solidmerure 01 44 17,2 12,4 82
Bettery Shny 01 15 10,6 7,2 3,8

*The figures in Table 8 are basad an qualifiedestimates. nbasis of this data the calaulation of fertilizer plans,
manure storage cgeacity and livestock units could be performed. Flurther research will provice redefined and

validated figures, and an yedated manure standard.
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2 Marnure should e soread on fields in

e  periods that correspord to the maxdimm
nutrient nesd by crops. Uniformity of goplication
shauld e ensured, andnenure incorporation in soil
shouldle as fast as possible.

Plant nutrients in famyard manure, slurry, and urine form soluble aarpounds. Nitrogen can
easily evaporate in the form of anmonia. Therefore, considerable nutrient losses can hapeen that
redice themanure ferti lizer value and lead to sericus ervi rament pol lution. Tt shouldbe used for the
arpes that utilize the niutrents st efficiently. Manare, slurry, ardurdre shouldle used inperiads when
crops can intensively uptake nitrogen. Only farmyard menure rich in litter and used only on heavy
textired soils (clay, lcar) isallowed toke spreed aut in the fall for crgps sown in the next soring.

2 Famyard menure, slurry and aninal
4 e uriremust not be used inwinter time
and early spring between Octaoer 15 and March
15, when their incorporation in the soil is inpos—
sible. Besides, it isprchibitedon the frozen, vater
saturated, flooded, and snow covered soil.

Sare recamendations important for manure use.

(Menure, shurry, ardurdire after their gplication shouldle incorporated into the soil to avoid the
nitrogen losses. Incorporation shauldle dore as som as possible it not latter then following:
for farmyard enure — on the day of goplication, for slurry and urire —within 5 hours after

UOrganic fertilizers for grasslands and pastures shouldbe goplied in early spring when the
weather is chillyardhimid. Tt is advisable to do grasslard harvowing after the fertilizer gopli-
fezwio

UShurry ard urire can alsobe soresd out an the growingplarts. If so fertilizer inoorporation insoil
douldleprovided ar, altematively, fertilizers saildleplaceddirectlyanthe soil srface ina
formof concentratedlands or dallow ridges between the crgp rows. Inthis case a trailinghose
systanor injection system should e used.

[Thelest way of urine utilization is itsuse in carpest praparatian, this to avoid the plant nutrient
lcsses.

2 Farmyardmenure, slurry, and animal

e urire duldleused in fieldswith slaee
exoeading 10° anly if the fields are aoveredby plants
ar if fertilizersaredivedtly incoporated into soi 1.

Farmyardmarure, slurry, urine mist not e goplied closer than 10 meters fran the coastline of
vaters (lakes, rivers, poards), drainege darels, wells and other sourass of water.
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2 All availadble sources of orgenicnenure
e shouldbeusedina farmmto sustain soil
fertility, reodingof plant nidents, adudilization
of praduction and housghold wastes. Tt shauldle in
accordance with sanitary requi ravents and
awviramental regulations, and it must not have a
harmiful effect on the qality of the ervirament.

(raracterisation of most camon orcgnic fertilizers used inTatvia.

[ famyardmenure — excreta fran famaninels (cattle, pigs, horses, shesp, etc.) togetherwith
beddirgmaterial (straw, peat, and sawmill dust) ;

Ushrry (Liquidmenmre) - excreta fran cattle or pigs, that are removed fromnmerure drarels
by water and therefore di Tuted to sare extent and aontaining no litter;

[hurine - liquid excreta francattle orpigs;

[poultry mernure - scomuilated with litter or in the liquid form (slurry) . Contains more plant
rutrients aapared with the merure fram other kind of aninels;

[ aanposts — orcenicmaterdal advixture of different origin (rernure, urire, peat, wastes, plant
resides, etc.) that haslbeenbiological 1y treated in the process of carpesting. Tn the process of aaposting
different materials that cannot ke used as fertilizers directly or that contain save harmful capournds
arebiologically cawverted into the valugble plant nitrient saurce. For eaple, comurel and industry
wastes, sawnill dist, straw, etc;

[l green marure — crops grown for use of soil inproverent;

U straw - after harvesting of crops the straw is left on the field, dhogeed, added sare extra
nitragen (20 — 30 kg/ha or 10 kgper ton of straw) , and incorporated into the soil;

[ sgrpel - fresh vater sediments (lakes, pands) . Used directly or after aarposting;

[wood industry wastes — sawmnill dust, wocd processing wastes, etc. Chamical carposition
differs greatly, however gereral ly low in nitrogen. Cansicerable part of orggnicmatter ina formof hard
degracHble aopourds: cellulese, lignin, resins, etc. Requires long aonposting that exceeds are year.
Carpost camponents might ke slurry, urine, poultry menure, camural wastes, industry wastes and
othermaterials rich innitrogen, aswell as nitragen fertilizers. Tt shauldbe noted that camposts not yet
ready may contain carpounds hammful for plants;

[other arganicmaterials — sugar beet tops, leaves, plant residues, seaweeds, etc.

[l communal and industry wastes, wastewater - wastes from caormmal sewage units, food
irdistry (ferrertatian, supr refirery, stardh, mest processirg, dairy, fish, fruit, vegetaoles processing
plants), hydrolysis, prammecy, textile, leather industries. These wastes that cauldle used for soil
Inmproverent, might be classifiedas follows

Owastes that couldbe used ut anly after aontrol of harmful suostances in than

Owastes that shouldbe canposted before use;

Owastes that should e plowed down sare period beforehand the crops are grown;

Owastes that shouldbe used without any special limitations.

Carpostingmust e dore for wastes that could contain sources of infection, helminthes, plant
pests or diseases. Such kinds of wastes care fram slaughterhouses, feather and fur processing plants
aswell as framvegetable and fruit processing. Wastes containing low amount of easily available
nitrogen and plenty of cartoon should e used sare period before crop growth. For exanple, wool and
flax fildeer processing wastes, because sare time 1s necessary for microorganians to start the process
of deconposition. No spacial limitations are necessary for the use of wastes that mineralisation insoil
is fast and that aontain no dangeraus organians. This grogp includes sare wastes fram food industry,
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vastes fran fish processing, driedmeat andbloodmeal, hoof andhommeal, tdoacoo dust, wastes fran
aladol distilleries, starchproduictionetc. Wastes franaladol distilleries artainmore drymetter ard
Jeperding on aarposition they cauld e used an the fields without cres, they couldle used diluted for
crop top-dressing or tonmeke carposts after separation of the solidphase. In sare cases if wastes are
rot suitadle foragriailtire, they are acosotable for farest: fertilization.

Before use of aforarentiaedvastes as soil aaditiaers or fertilizers special attention shauldle
paid topossible requi raments ard limi tations that are included in different legislative doourents. Par—
tiaularly it is important in the use of sawece slucke (see hereafter) .

Mireral fertilizers are hichly active
e materials. Treir ratiasl usegives
possibility for fast increase inarges” vieldand
gality, hildpaof sail fertilityad, firally, fam
econarly in general . However, incorrect use
causes unoesirable effect on soil and cres as
vwall as eviramental pollution.

The use of mireral fertilizers isanessential prerequisite for hich yieldprodxction because there
are not enough plant nutrients in Tatvian soils to provice croes within the rather short plant-growing
pericd. Rather hich irvestirents are nesded for fertilization for quite a lagperiad. Therefore, saund
econanic assesament is necessary before decisions are taken, and all activities shouldle done
aonsidering agronanical conditions. Tt should e enphasised that non—=renewable natural resources
(chosphate, potassiumaontainingminerals, natural gas, energy) are used in the production of mineral
fertilizers, and their dgposits on the earth are limited. Tproper use of fertilizers can create serioss
envirament pollution because well soluble, biodharically active (blogenic) campounds can reach the
surface and groondwater. Therefore, rational use of fertilizers is inmportant for both agronamic and
erviromental ageects.

Trenost gporaoriate kird of fertilizers
e shauldbe selected for the specific
sibhatio. Ttgives thepossibility toreach the
maxinmum positive response with minimm
udesiraole by-effects.

Nowedkys assortient of fertilizers is verymiltifariaus. The fol lowingnmain aonsicerations might

ke usad in the deci sionmeking about: thelest kird of fertilizers in the specific sitation:

Hproduction conditions (soil, weather within the growing season, agrotedhnics used, kinds of
crops ardpuarpose of thedr growth, etc.) . The exaessive use of nutrients shauldle avoided, thet
ispartiailarly pracble wenmul tinutrient fertilizers are ggplied;

Uurdesirable elarents couldbe aontained in the fertilizers. It is necessary to evaluate the
response of plants an their presence. For exanple, chlorire inpotassium fertilizers and amo-
nitmchloride, excass sodium in sodivmnitrate, aswell as sweller amonts of other elavents.
Phosphorous fertilizers contain a arall awount of cadniumas well as other heavynetals;

Uecoamical amsideratians. In the given situation not anly the st suitable but also the Gesp-
est kirdof fertilizers shouldle selected and aolied using thelest available tedhnology.
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Fertilizers shouldlbe ket inoriginal
e packacges ard in corditions that are

There exi st special quidelines ard requlatians for fertilizer storage and hardling that take into
account physical and danical progerties of fertilizers, theirpossible necative inpact on the erviron-
mert, hazard risk. Qre grogp of regulations ismeregerial, the other is tedmical regardingloui ldings ard
equiprent used for fertilizer hardling. Tremeinprinciples that shauldle ansicered in fertilizer storace
areas follows:

Horientation of fertilizerwarehauses respecting otherbuildings and arnstructians;

Uprevention of storage places framnoisture;

[ fire-safety regalatians;

Ufertilizer losdirgheidht;

Ustorage caeecities for liquid fertilizers:

* allowed 1oad and volure for vassals,
¢ leak ard pressure proof,

* marking of vassals,

¢ pressure gauges,

* egrttwork that twines the storage;

Oallowed period of storace;

0 oorrosion prevention;

Uerviroment protection rules.

Fertilizer gplication rate shaualdle
o determiredlasad onplant rutrient
requiranents to achieve the estimated vield lewvel,
ard adjusted according to the plant available
rnurent aatent insoil ard arcpnic fertilizers
goolied.

Determiration of fertilization rates is very responsible and quite carplicated task.

OFertilizer rate shouldbe agranamical ly wel l-grounded. If 1ow it is hard to achieve plammed. (fea—
sible) arpyield. Tf toohigh —anudesiraole effect micht e causad (@wirament pollutian, crge
lodging, lossof yieldgality, etc.) . Therefore, soil dauldle testedpericdically to adjust the
fatiliaae.

OPlant nutrients in fertilizers shouldbe well kalanced. Deficiency or excess of a certainplant
rutrient will cause arecptive effect.

OThe follawed practices shouldke foaussed ana goal to faci litate mdoi lization of plant nutrients
insoil inaneasily available formuhen their yotake by plants readhes mexdmm. Tt ispartior
larly inportant for nitrogenlecause of itshighndoility ina soil. Exoess nitrogen not ussd oy
plants caneasily ke leached out franthe root zore. Therefore, it is camon to split and goply
the total nitrogen necessary in several treatmernts.

OFertilizers can never cover mistakes ard inacouracies that arenede in other cperations during
crop growing. Reasardble arop rotation, high quality soil tillage, healthy sead, weed ard dis—
ease aontrol, gotimmsoi ] moisture regine, soil reaction, raticnal useof arcpnic fertilizers, etc.
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—all tagether are a recessary backgrourd for excellent: ferti 14 zer perfomence.

[The plant nutrient diagnosis is a special tool that, micht be very useful for adjustirent of fised

fertilizer rates ard time depending an actisl. araes rnutrient syply and avai laoi 1ity.

Tre special nommative tables are usad for determination of fertilizer rates, or it isdoebya
professiaral agranamist. The requi reent: for plant nutrient is daracterd sedby caladlated plant nitrient
ranoval inexpected (planned) vield. Seecial tables are used for estimation of plant nutrient ravoval . Tn
such calaulations it is very important tomeke a real yield goal estinete, because many factors can
influence it. Sare of these factors that ansiderably affect: the yield are quite diffiailt to forecast, e.g.
waather conditions. Soil analysis and professional ly made interpretations are information sources
aoout soil’ s caeacity to sypply plants with rutrients. Plant nutrient content inoregnic fertilizers and its
uti lization coefficient draracterises the importance of this saarce forplant nutrition. Forearple, utiliza-
tion rate for nitrogen in shurry cauldle 60 $ ardmore in the first year after ggolication, bt anly 20— 30
% fran the famyard menure rich in straw.

An orientation doaut the nutrient requirarent: of different araes (in case of mediumyield level) and
therefore doaut the necessary ferti 1izer rates canloe dotained framplant nutrient raroval data. Ustally
data is expressed in kg of nutrients per are ton of themain yield considering how the yproducts are
marnaged, 1.e. whether they are removed fram fields as well or they are left on the fields and plowed
don insoil.

Table 9. Plant nutrient removal by crops, kg/t
Data collectionmece by A. Vucans and I. Ganste

Crops Byproducts removed Byproducts plowed down
N PO, K,0 N PO, K,0
Winter rye 23,7 10,2 22,3 16,6 7,1 56
Winter wheat 24,8 8,5 21,1 17,4 59 53
Spring wheat 24,7 10,2 19,8 17,3 7,1 4,9
Soringlarley 24,7 10,2 19,8 17,3 7,1 4,9
CGats 26,3 10,9 31,4 18,4 7,6 7,8
Beas 51,4 13,0 25,1 36,0 91 63
Tipire 77,3 19,1 33,8 4,1 13,4 97
Cereal —pea (vetch) mix for grain 31,3 11,3 30,1 21,9 7,9 7,5
Barley —catsmix for grain 25,5 10,6 25,6 17,8 7,4 64
Com, green forage 2,6 1,0 4,4 - - -
Mix for green forace 4,3 1,8 55 - - -
Tinter rye for green forace 55 2,3 5,2 - - -
Tipire for green forace 18,2 4,5 91 - - -
Rotatoes (earlyvarieties) 2,8 0,9 5,0 L8 07 32
Rotatoes (latevarieties) 3,0 1,1 6,2 1,9 08 4,0
Sugar beet 5,1 1,7 7,5 15 07 1,5
Sugar beets for forage 4,3 1,6 6,8 2,1 10 34
Fodder best 3,6 1,1 51 18 0,7 2,5
Fodder carrot 3,3 1,2 4,2 1,6 0,7 2,1
Fodder caldoage 3,9 1,6 53 - - -
Flax, culms + seeds 10,5 3,4 10,0 - - -
Clover > 50 % + grasses, 1** year 21,0 55 2,0 - - -
Clover > 50 % + grasses, 2 year 18,0 50 19,0 - - -
Clover < 50 % + grasses, 1** year 16,5 4,8 18,0 - - -
Clover < 50 % + grasses, 2 year 16,0 4,5 17,5 - - -
Cloerhay, 1* year 22,0 7,0 23,0 - - -
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Clover hay, 2" year 19,0 6,0 20,0 - - -
Alfalfa+grasseshay, I year 18,0 5,0 23,0 - - -
Alfalfa +grasses hay, 2° year 17,0 4,8 21,5 - - -
Alfalfahay, 1¥ vear 2,0 7,0 23,0 - - -
Alfalfahay, 27 year 19,0 6,0 20,0 - - -
Cloer ard alfalfa for green forage 8,0 2,5 7,0 - - -
Grass hay 16,0 4,5 18,0 - - -
Meadows cultivated, hay 16,0 5,0 22,0 - - -
Pasture grass with legures 4,0 1,2 3,5 - - -
Pasture grass without legures 3,0 1,0 2,77 - - -
Clover seed + culms 24,5 55 22,0 - - -
Clover seed 580,0 130,0 525,0 - - -
Grass seed + culms 16,0 4,5 18,0 - - -
Grass seed 180,0 50,0 200,0 - - -
Repe seed 50,0 25,0 45,0 - - -
Rape green forage 3,5 1,2 6,0 - - -

Table 10. Plant mitrient removal by vegetable crops, kg/ha
Data collectionmede by A. Vucans and I. Garste

Vecetable Yield, tha N PO, K,0
Caldage, late 400 - 500 180 - 200 75-80 200 - 250
Cadeage, early 300 - 350 100 - 120 30-40 100 - 120
Canliflower 120 - 150 80 - 100 25-30 100 - 120
Carrcts, parsley 350 - 400 80 - 100 40 - 50 100 - 120
Elery 200 - 250 150 - 160 60 - 65 200 - 250
Red beet 400 - 450 110 - 120 35-40 200 - 220
Redish 180 - 200 100 - 110 35-40 100 - 110
Black redish 280 — 300 175 -180 60 - 65 150 - 160
Tamips 280 — 300 100 - 120 50 - 60 130 - 140
Swede 450 - 500 160 - 170 65— 70 130 - 140
Quaurbers (open field) 180 - 200 50 - 60 30-35 60 - 70
Taretces (cpen field) ~ 100 70 - 80 20 -25 100 - 115
Tlethre, leaves 80 — 100 20-25 7-10 45-50
Lettuce, heeds 120 - 150 45 - 50 25-30 75 - 80
Green peas 70 - 80 75-80 45-50 30-50
Horse beans 120 - 150 125 - 130 35-60 80 - 90
French beans 75 - 80 75 - 80 25-30 45 - 50
Horse radish 100 - 120 60 - 70 30-35 45 - 50
Rhubarbs 300 - 400 200 - 220 80 - 100 150 - 180
Onions 120 - 150 45 -60 25-35 60-70
Areraeall veetables

« meditmyield level - 110 45 115

* hich yield level - 130 54 138
Iverace fruits ardlerries (ky/t) - 50 30 6,0
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Fartilizer (orggnic, mireral) use should
3 o facilitate the inprovarent of yield
qaality. Tts agplicationmust not enforee acamila—
tion of canpounds harmful for human or aninal
health.

Practical cuideli

Fertilizer use is anessantial factor in the fomation of yieldwith certain qality paraveters.
Deperding an fertilizer rate and plant nutrent ratio, acamilation of di fferent organic capords could
e facilitated inplant pradcts, e.g. proteins, sugr, stardh, oil, ete. These carpards are inportant for
using cropprodicts as food, forprocessing, for forage and feed. Fartilizers also aonsicerably affect the
taste of prodicts, their processing and storage properties. Fxaess and unoalanced fertilization can
stimilate the acomuilation of undesirable capounds in yield. It can lead to sericus chysiological

diskalances for the aonsurers of products. For exarple,

high potassium in forage, especially inthe

pasture grasses, 1s a result of doundant potassium fertilization. High nitrogen contents ina formof
nitrates in vegetables and forage are die to high and unbalanced application of nitrogen containing

Do not use more ni trogen than recammended to kesp the crop products healthy for the ansurers.

Table 11. Maximal recammended concentrations of nitrogen in the form of nitrates in crop

products
mgper kyof natiral (roist) products

Cropes

groan in gpen field grown in greenhouses

Allowed concentration of nitrates, mg/ky

Potatoes, early (harvestedbefore 01.09.)
Potatees, late (harvestedafter 01.09.)
Cadoege, early

Cdoace, late

Cancts, early

Carcts, lae

Taratoes

Cucurbers

Cnion lesk

Tettioe

Dill, parleys, celeries, sarel, soiredh, best leaes
Marrow, punpkins, sweet pegoer
Adergines, cauliflower

Swece, tumips

Redish, black radish

Redbeets

Onions

Rhubarbs

200 -
140 -
700 -
500 -
300 -
200 -
50 100
150 300
400 600
1200 2500
1000 2000
200 400
300 -
500 -
1500 -
1400 -
80 -
800 -
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3 Camercial grawers (fertilizer area
e more than 10 ha) should provide anmual
caladlatians of plant niutrent kalance for the fam.

Plant nitrient kalance (, B, K, Ca, My, etc.) calailation dhows the efficiency of the ntrients ard
risk forpollution of the ervirament. Tt is a difference between their input and adtpout exoressed ana
certainarea (field) or cna fam, region, state. If the imput is higher than autout, thebalancewill e
positive, ardvice versa —rnecgtive, if the cuout ishidher then inaut.

Tnportance of plant nutrent kalance caladations

[resources plaming ard its raticnal use inagriailture;

Osoil fertilitymenagarent;

Oprogrosis of plant nutrient status in soil, their dyramics and Gernge;

Uassessrent of fertilizer requirarents;

Uassesarent of actions andmeasures for ervironment policy and protection.

Tntensity of plant nutrient kalance is an inout/auout ratioexoressad as apercentace. Tt isusedto
ealate the plant nutrent flix ina fixed tine interval, e.g. aeyear. Uaally it shouldle 100-120% for
nitrogen, ar 120-150% if the yield leel isdooe 5t/ha (ingrainunits) . Bollution risk increases if the
values exceed aforarentioned. The recamended kalance intensity for phogdhorus could e 160 — 200
%, forpotassium—120 - 150 %, dgperdingon K level insoil.

E ical quidali
Farrers should strive to reach the kalance that is lower or nonmal for the gpecific farms under

Mireral fertilizers shouldle goplied

e shortlybefore the maximmplant
rutrient yotake. Aplication isrot allowed if
essential nitrient lcsses are feasiblede to
anissian, surface nanroff or leaching. Ttis
prchibited to use the nitrogen axtaining fertilizers
inthe fall for aryes planted or seeded anly inthe
rext sorirg.

Tt isrecessary to linit the time interval etween the goplication of easily soliblenireral fertiliz—
ers and period when plants are able to yotake the nutrients most intensively. Soring goolication of
mireral fertilizers is stragly recamerded for amal anges instead of theiruse in fall of previoss year.
The aim1is to reduee the risk of plant rnutrient leaching or its transformation in less availaole fom. Tt is
prchibited to goply the fertilizers in the fol lowing ci raumstances

Uon frozen or snow covered soil;

Uif floadirg riskof fertilized fieldexists;

0if soil isvater satrated in suchextant that infiltration canhagoen.

Tre split gplication shauldle performed for araes requiring hich fertilizer anounts.
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Seecial precaution shouldlke followed in
o fertilizeruse inwilrerable ardhich-risk
areas or corditions toprevent migration of
rutrents intowaters andwater intakes.

The following vulnerable and high-risk areas or conditions could ke pointed aut that require
Seecial precatians in fertilizeruse:

Uralling topograghy. Fertilizers shouldbe incorporated in soil Just after goolication. No incor-
poration is anly allawed if plant cover iswell develgeed;

[lareas that could be flooded in the certain period of a year. Fertilizers should be used
anly as the period of possible flooding is over;

[l areas vhere grondwater level reaches sail surface. Fertilizers could be used only when
grourdnater level goes down and field are dried;

Uaress thet border withvaters. Tt is ot allowed touse the fertilizers close to the coastlire of
rivers, damrels, lakes, pads, andwater intake places. The cleaning of fertilizer goolication
equiprent ard other machirery is prchibited in this zae. Surface waters ard their inhabitants
arevery sensitive to thepresence even if arall avounts of fertilizers. Fertilizer use isprchib-
itedwithin the 10veter zare of coastlire’;

[ sardly soils with low organic matter content and acid. Iower rates of fertilizers shouldbe
used and split goplication is recamenced.

Tf plant protection caypords
o (oesticides) are inchoed in fertilizersall
regulations conceming pesticide usenust ke
followef .

Sare fertilizers, partiadlarly liquid anes, canle used in themixture with plant protection agents
—herbicides or furgicides. Inthis case all regulations mendatory to the pesticide use should ke fol-
lowed.

The best available tedmology shauld e
3 o usd for fertilizerhardlingardusad ina
way to provice the maxinmum effectiveness with
the minimal necative sice effect on craes and
evirament.

Techrolagy of ferti lizer use incluces several inportant steps: orggnisation, selection of machin-
ery, its adjustent, and quality control. In order to dotain the best possible performence, themain
agpects to ansider are as follaws:

Uthe selection of fertilizer agplicationmethod that shouldmest the agronanic, econanic and
ecolagical requiranents. Priority shouldle given to thenethods that provide incorporation of
tre fartilizers directly into soi 1 ar theplant root zxe;

Uthebest possible pattern shauld ke fol lowed to dotain an even goplication. If the incorporation in

® Tawof Protection Belts
© Lawof Plant Protection
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011 is performmed, fertilizers shauldle placed so that plant roots can easily reach them. For
esample, undesirable results like heterogenecus harvest ripening, argp lodying, etc. aredeto
the nevamess of fertilizer goplication, especial ly nitrogen. The avount of fertilizers gplied
must not differmore than +10 % fran the calaulated (recamended) quantity;

Uapplication pattem of fertilizers dgoerds onmany factors: type of agolicator (spreading equip-
nent), itsadjustment, qelityof fertilizers (dysical pragerties), fieldcaxditians, methods of
goplicatian, qealificatians of goerator, etc. All these factors shouldhe known and ansicered to

OFertilizer gopolication quality shouldbe checked periodical ly, and necessary adjustiments should
e performed.

3 Camrercial growers (fertilizer area
e more than 10 ha) should carpile a crop
fertilizerplanard fieldhistoryamsl ly.

Fertilizer plan — professionally made docurent of recarmrended actions and measuremrents
for fertilizer use, that islassd onassesgrent of relevant farmoarditians. Tt inclhudes fertilizer recan-
merdations as well as meragerial and tedmnical gquidelines that are lbased on resources availdble inthe
farm. Tremain factors that shauldle ansidered in aaposition of a fertilizer plan are fol lowing:

Okinds of crops aultivated and estinated vield goal ;

Usoil cxrditions (topogradyy, type, texture, plant nutrient status, ardvater axrditians) ;

Uclimatic caditians;

0larduses type, agrotedmics used, fanming intensity, crop rotatians;

0 other saurces of plant nutrient, their cntrbution (renure, greennernure, straw, leguminous

pats);

0 fertilizers that aremore suitable for the specific sitiatian, theirprice;

0 equigrent, mechinery available on farm.

Tt is strangly advisable that fertilizer plan 1s worked out by an experienced professicaal, i.e.
agronamist. Tt is an inportant doorent franagronanic, econanic and ecological aspects. The fimal
result toa laroge extant dgperds an theplan’ s lagistics, qality ad realisation seqence.

Flield histary — docent: that aontains regular records aoout soil inprovarents, agrotedmics
used, theuse of fertilizers, pesticides, dotained vield, different doservatians, ete. Tre fieldhistory
records show specifics of crop growth conditions for every single field in the farmand acaumilate
experience for possible future use to avoid repeatingmistakes. Tt isussful for experience ard knowledoe
trangnission to the next gereratians. Tt gives informetion that is essential forpraparation of recomen—
datians. Therefore, close relationship exists between good field history doarentation and wel 1-pre—
rared fertilizer recomendatians.

Fertilizer planning shouldle ased on the newest available soil fertility data. Therefore, soil
fertility survey shaould e dore pericdically (at least onceper 5 years) . Especially, mineral nitrogen
amtent in soil shauldbe tested efore the nitrogen fertilizer use in fams with very intensive crop
prodction ard fertilizer use. Tre plant niutrient alance shouldle also calailated amielly.

Treprinciples in fertilizer plaming suopest that firstly the required avont of goplied plant nutri-
ents should e determined according to the needs. Next, it shouldle decided vihat share of the normcan
e avered by animel mernure of a certain type. Fimally, types and amounts of mineral fertilizer to cover
the ramaining needs should be determined. See an example in the Tablel?. An arpty form for use your
use inpragaration of a fertilizerplan fora field isprovided in Aqpendix 1.
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Table 12. Exanple of a fertilizer plan for a 4,5 ha field with winter wheat with an expected
yieldof 6,5 tonperha

The need is raughly assessed according to Table 9. The arount of menure and plant nutrients in it is
assessed according to Table 8.

Gladlation Amount Plant nutrients, ky
N P,0, K,0

1 Norm* (need) per ha (Taole 9.) lel 5 137
2 Norm (need) per 4,5ha (Lire 1x4,5) 725 248 al7
3 Manure fram 12 dairy cows, tons (Teble 8.) 112 a5 246 470
4 Effective fertilizingvalie of trenmenre, %

(estimate dgperdent cn goolication

time and tedmiqge, etc.) 5 4 9]
5 Effective fertilizingvalie of theranuare, ky

(lire3x1ire4/100) 212 B 183
6 Di fference tole goolied asmireral fertilizer

(Lire2-1ireb) 513 150 429
7 Plant nutrient aotent: inused fertilisers

(amonia nitrate, sugeerfoschate

ard potassiun chloride) 3 2 @
8 Amonia nitrate to aaply with the rest of need

(lire6/ lire 100), ky 1509 513
9 Superphosphate to carply with the rest of need

(Lire 6/ lire &100), ky 70 150
10 Potassiunchloride to carply with the

rest of reed (Lire 6/ lire 100), ky 715 429

*The norm 1s determined fram the standard nonmative
(Table 9.) , atjusted for the field’s history (uckr the
fertilizingeffect of theprevias crap) , gHof the soil,
soil type, soil analyses (uxkrN, amalyses), and for
the climate in the regian.

Seecial requlationsmust ke followed if
o sawace slude is used for soil inprove-
ment or fertilization. Harmful carponds (ainly
heavy metals) may e present in sludce and,
therefore potential risk for hiurenhealthard
ewvirament exists’.

7 Regulations of Council of Ministers of Iatvia “Use of sewage
slucke for soil inproverent”.
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The following rules should e considered in use of sewage sludoe for soil inprovarent :

[ the maximum allowed concentrations of heavy metals and FCBs must be considered;

Usoil reactionmust ke higher than i, 5,0 and heavymetal content in soil must not exceed the
limits set o farevery soil texaral grogp;

Othe limits for sewage sludoe application that are set upbased on nitrogen and phosghorus
content must not ke exasaced. Attention shouldle paid to decide the croes tole grown, their rotation,
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2.1. INTRODUCTION

Pnimal Hudoandry is a ranch of agricultural production dealing with animal prodice cutput and
satisfaction of pegple hddoies or other special interests. Tt isalso the science of animels, their feeding
ardnutrition, breeding, menagarent.

Specialisation of Animal Hushandry depends on food industry requirerents for specific raw
materials, on natural circumstances and onmarket damends. Two different methods, extensive and
intensive, are daracteristic in Animal Hagoandry.

The extensive animal kespingnethod rather is a historical category. However, given the concem
with animal welfare, biolagical agriailtire, andupeol luted produce outout thismethod isbeingusad to
acertainextent.

Trtensive Animal Hadoandry isbased anwel 1 - develgoed aultivation of plants. Tt is daracterised
by a rapid increase of animal prodactivity and of the nuner of aninals ina fixed territory.

e have to e anscicus of the harmful and even hostile influence of the intensive animal hus—
kandry on the ervirament.. Tt pertains to low ilizion of ingested feed nitrogen capounds for animal
proteinaswell as lavutilization of phosdhonus. Ustally, faeces and urdine excretenore than 60% of feed
nitrogen. The amaunt of excreted nitrogen in sare places is so larce that the netiral nitroogen cycling
processes is no langerpossible.

In conformity with Iatvia’ s legislation, FU Directives and HELOM references the issues of
great inportance on the state level ard for every farmare following: density of livestodk, aontral
of the microclimate of livestock buildings, decrease of ammonia emission frammanure by
the improvement of nutrition, storage of forage, disposal of animal carcasses, animal
welfare and health status as the base of qualitative manufacturing of animal produce.

Tre majority of issues inAninal Husbarndry chapters of the Gocd Agricultural Practice have a
status of recamendations. However, in the nearest future they should ke prescribed oy 1aw.

2.2. DENSITY
OF LIVESTOCK

Tn livestockloui 1dings canditians for
3 e kesping animals have be to secure and
corregoonding to zoo-hygienic requirarents. The
Tivestock recording has to e carried out according
tothe legislation of the Repolic of Tatvia.!

The nurer of animals and the agricultir-
4 e ral lardarea used fornmanure goplication
shauldloe kept inlkalance. Livestock unit isusedas
an index to describe the nuncer of animals per area.

® Pedigree record nometive doarrents. 1.volure. Ministry of
Zgriailtire of Tatvia Rgadalic, Rigg, 1998
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Practical quideli
Livestock Units (IU) is determined as the munber of animals that produce an anount of
merure equivalent to 100 kilo N ex storage. The amount of manure produced by different animals
in different housing systans, bedding types ard productivity level is shan inTable 8 of Ggoter 1. Taole
13 shows the nurber of Livestock Units per animal and the nunoer of animal per one 10U, and is
calailated franTaole 8.
n arpty form for calaulation of Livestock Units and livestock density in your own farm is

provided in Agperdix 2.

Housing system Marnure type IUper Aninal
animal per IU
Sowwith 18 piglets to 20 kg weight
Slidflor Solidmenre | 02 | 50
Slaxghter pig, 20 — 100 kg live weicht
Sloted floor Shurry washing 010 10,0
Reriadical flugh 0m 13,0
Solidfloar Shrry 0r 80
Solidmerure 015 7,0
Dairy aow, milk yield 3500 — 5000 kg per year
Tiew, salidfloar Solidnenure 06 1,6
Sty 05 20
Dairy aow, milk yield 5000 — 7000 kg per year
Tieyp, solidflaor Solidmernre 08 1,2
Shary 06 15
Dairy aow, milk yield aoove 7000 kg per year
Tieyp, solidflcor Solidmenure 10 1,0
Siny 08 13
Young stck (cattle) , up to 6 mnth old
Tieyp, solidfloor Solidmanre 014 7,0
Shrry on 90
Tieyp, daplitter Solidnenure 018 6,0
Heifer, 6to24moth
Tiew, salidfloar Solidnenre 037 3,0
Shrry 03 30
Tieyp, deplitter Solidmernre 041 2,0
BRull, fran6manths yo to 450 kg live weidht (26 months)
Tieyp, salidflaor Solidnernre 02 2,0
Shary 0% 2,0
Sloted floar Shry 0% 2,0
Free, caplitter Solidmenre 0e 2,0
Horse
Tieyp, solidflaor Solidmenre Q4 2,4
continue in page 4411
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[ITable 13 Gontinuing

Housing system Marure type IUper Animal
animel per U
Sheep
Deplitter Solidnenure 0,07 14,0
Hens
Deeplitter Solidnenure 0,0 10
Btery Shrry 0,a 10

Tre regulatians of intensive animal
4 o breedinghave tole followed to prevent
or cecrease the adverse influence of livestock
density on the erviroment.. The construction and
reconstruction of anplexes of intensive aninal
bresding require an assesarent of the impact on
the environment. °

Tre law prescribes that the assesavent of the influence on the erwviroment is necessary also for
other facilities as requiredloy the regianal decartients of the erwvi ramental protection. Thenost of farm
marure and slurry storage facilities do not correspand to the damards of enviramental protection in
Iatvia. Thus, in the famms exceading 10 Livestock Units it will ke necessary either to anstruct newor
reanstruct the oldmenure and slurry storage faci lities and performan assessvent of their influence an
the ervirament?.

Today the law determines that inpact assessrent on the ervirament: is required for the lui lding
and reanstruction of pig and poul try intensive breeding anplexes aontainingmore than:

(185 000 roi lers;

60 000 laying hens;

[J3 000 pigs with live weight more than 30 kg;

0900 sows’.

2.3. MAINTAINING OF
MICROCLIMATE 1IN
LIVESTOCK BUILDINGS

42 Slurry and menure should be frequently
o raoved franthe stables.

Livestock production is the mejor source of the emission of different odours and gases in the
atmogchere ustal 1y arising fram livestock i 1dings, menure and slurry storage facilities and franthe

?Taw on The Assessent of Influence on the Frvirament
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aoplication of merure ard slurry on the farmland. Frequent removal of shurry andmenure will help to
amntrol the anission of arells and gases fran livestock loui 1dings.

P ical quideli

0In livestock buildings merure ard shurry has tole aol lected ard transferred to a suitaole storage
ewery day.

OFarm vicinity andmenure storace facilities shouldbe kept clesn.

[Slurry leakage franmerure storage should be prevented.

[ Use enough bedding where agpropriate to keep animals clean.

Table 14. Indispensable mass of bedding per one animal

Growp of animals  Form of bedding Dailynometive, ky
Gollecting shrry ssparately  Collecting slurry with bedding
Dairy oows straw 2,5-3,0 6,0-7,0
jezz 2,0-2,5 7,0-8,0
Sows straw 30 50-6,0
jezz 30 50-6,0
Fatherers straw 15 2,5-4,0
ez 1,2 1,5-3,0
Sheep straw - 0,5-1,0
Horse straw 2,0-2,5 4,0-5,0
je=z 1,5-2,0 5,0-6,0
Hens jezz - 0,015-0,030

The indispensable amount of beddings is calculated assuming that the moisture of chogeed straw is 20%, and of
paat - 40%. If peat moisture reaches 50%, the amount of the used bedding has to be increased 1,25 tines. If 60%, it
should ke increased respectively 1,5 times. The becting has to be stored in dry places to avoid the formation of
mould and dust that diminishes the noisture absorption caeacity of the becding.

Manace drinking systans to avoid overflow and spillage.

Tf livestock is keot ingrages, thorouchly clesn ard disinfect i ldings after eachkatch or stock is
ramoved:

Odust shouldlbe reroved acoarately framall irmer surfaces of fams, particularly, fromdifferent

wrinkles, ventilation shafts, engirebarets;

Ukesping animal pens clean can diminish cdour anission.

Uncleamess ard anti-hygienic caditians are the result of different reasms, includingunskilled
menacament and farm construction. Increase of animel density, led ventilation, discrecant
amstruction of animal pens, poor floor surface, ked functioning of feeding and drinking equip-
ment create untidiness in animel pens.

Tf livestock is kept individially, clean and disinfect individial pens thoroughly vihen they are
apty:

[the penmust have suitable dimensions to kesp clean a dairy cow tied to an individual pen. The
ledding has tole always clean and unspoi led. Tt has to e added every day;

[ Passages between irdividial pens have to ke cleaned very carefully and daily.

Cairy and parlaur oui 1dings need to e washed and cleaned frequently. If disinfectants are used,
neke sure you have the correct type and quantity of disinfectant and the right volure of washing weter.
Tf high-pressure hoses are used, take care to avoid splashing of merire anwalls, ceilings, andmilking
equipent.
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Clean aut grit and sediment franslurry chanrels, aollection systans and stores. Thick sedinents
encourage microorganiams to grow and produce bad odorous.

Areas of concrete used by livestock should e cleaned after aninels are ravoved.

Poor vartilation can result inhimid corditians that stimilates upleasant adorous, hich levels of
amonia, andpoor animal health. Ventilation fans should e maintained, and the fammer has to check
whether they function with the correct airflow corresponding to the rinbers and weight of aninals.

2.4. DECREASE OF AMMONIA
EMISSION FROM ANIMALS
BY THE ENHANCEMENT

OF NUTRITION

4 Animals should e fed according to
e alanced feed ratians inorder to
minimise emission of anmonia fram the animal

organism.

Cattle use praductively doout 24% of the ingested feed nitrogen protein, pigs —up to 40%. Faeces

To inprove the productive use of nitrogen:

Hprotein rationing has tobe used for dairy cows and ruminants in ruren degradable and ruren
rot degrackble fractians;

Uthe corresponding ideal proteinmodel has to ke achieved for pigs of each productivity grap by
use of synthetic amino acids. The total amino acid requirarent has tole stabilized, thus
reducing the total nitrogen intake and excretion in faeces and urdire;

[the farmer has to consult on these issues with the Iatvian Agricultural 2Advisory experts in
Ozrolniekd, Tlogava, arwith advisors franlomal district offices ar experts of Tatvia University of
Pgriadlture. Every farmhas to perfom dhamical analyses of the produced forages.
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2.5. STORAGE OF FORAGE

Acorrect storage and uti lizatian of
43 e forage should ensure proper animal
sanitary crditions in aninel i ldings ard in the
prodiction of galitative and unpeol luted aninal
prodce.

Firely ground feed and feed ramains (inkins and on flours) increase the anount of dust. Cdours
canlee aosoroed oy dust particles and this diffused inthe air.

To inprove the sitiation:

Otry to use newnmechanisms for preparation of concentrated fesd — grain flaking, highmoisture

grainpreservatian, forpigs —pelletedmixed fesd fesding wi thmoisture tedrolagy;

it is preferable to use the mixed concentrated feed in a pelleted form.

Keep food such as milk by-products (whey, skimmedmilk), yeast, andmolasses, that can
produce strong odoraus in properly aonstructed covered tanks or silos. Feed animals very careful ly.

Qdours fram silage clampes saretines create pradolans in dairy production. Well-mace silace
causes less adaurs then the silace that is not produced quaalitatively.

Balledsilagphes the advantace as it isencleseduntil youuse it, this anlya srell gantity of this
prodct is exposad at any tine. Careful use of this tedmiqe canhelp to limit the avant of adours releasad.

2.6. DISPOSAL OF
ANIMAL CARCASES

45 Animals carcasses should e
o disposedof at a rendering plant™ .

Digocsal methods an the famsuch aslurdal or uming in the qeenmay cause water or air pol lutian.

Never dispose of carcasses in or near watercourses. Aoart fran causing water pollution it in—
wolves a seriaus risk of spreading diseases to animels of neignouring fams.

You should report any suspicion of a disease that has caused 111 health or death of aninels to
Veterinary Offices at the local Animal Health Agency. Carcasses should e mede available for post—
mortam examination in such cases.

Tf no disease is suspected, andno othermeans for the disposal of carcasses are practical, the
carcasses can ke luried on the farmas long as the following rules aremet:

Othelurial sitemstbe at least 250 metres away franany well or soring that sugelies water for

huren consurption or for the use in famy

© Taw on Veterinary
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[theburial sitemustle at least 30metres away framany other soring or wateraourse ard at least
10netres away franany field drain;

Uthebottanof theuried pit shouldhave at least aenetre of sdosoil doove it, so that the carcass
is averedly at least aemetre of soil kelow the taesoil;

[theottanof the burdal pitmust be free fran standing vater.

2.7. ANIMAL WELFARE
AND HEALTH STATUS
AS THE BASE OF

A QUALITATIVE
MANUFACTURING OF
ANIMAL PRODUCES

4 Manufacturing of anineal produces should
o e dore with aonsideration of animal
welfare ard health caditians.

Animal health conditions and, aonsequently, aonsurer health deperd an the fol lowing factors:

[use of growth praroters and antibiotics;

Uunfavourable corditions for aninel wel fare ard threats to aninal health;

[use of gereticallynmodified orgenisms in agricalture.

An intensive use of growth praroters and antibiotics causes serious prdolans for human and
animal health. Moreover, many bacteria develgo immunity against antibiotics, and thus undermine
proseectiveefforts in thelr extemination.

Araise in the intensity of breeding and pedigree record and the inproverent of feed quality and
kesping conditians as goorapriate for each animal specieswill dininish the necessity for antibiotics.

Tt is not permitted to use growth stimilators including hormore preparations, because it isnot
possible topredict their concentration in aninel prodiace.

In order to inprove animal health ardwel fare it is necessary

[touse well balanced fesding rations;

Uto avoid lag transportation of aninels;

Uto provide a suitable extra space for exercises.

The quality of aninal produce is important for the consurer as well as the producer

U aonsurer should be able to choose hich quality and healthy products;

U information about the production conditions should ke available for consurers;

Uthe qality offers the producer an advantace in the advertisarent of his goods.

The use of geneticallymodified organiss in agriculture increases every year. In aninel hus—
kandry it is an ethical prdolan, and it has tole evaluated as a very risky uncertaking.

48 |




3. COLLECTION AND
STORAGE OF
ORGANIC MANURE




Code of Good Agricultural Practice for Latvia |

3.1. INTRODUCTION

Livestock fams, menure storages and silos are critical sources of dangeraus pol lutants de toa
hich conoentration of dhamical elaments (especially nitrogen, ghogdhorus) andhich axtent of arganic
matter in the marure and in the nun-off. Nitrogen evaporates nainly in the formof ammonia from these
bui 1dings to atmosphere. Soil acarmuilates different chamical carpounds and orcgnicetter. However,
if such suostancss are disposad of aontinuausly, possibilities of their leaching fransoil will increase.
Phosphorus, ammoniumnitrogen, and orgenicmatter are usual ly bound in the topsoil and can reach
vatercarrsess in the surface nn-of f witth aut—washed soi 1 particles. Trenitrate nitrogen isndoile insoil,
ard its transnigration with nun-off streamcan pol lute the grondwater.

surerce ROEF (N-NH,, N-NO,, P-PO,, creaic MATTER)

Figure 1. The influence of arganic fertilizers an the envirament

Aratical utilization of plant nutrients andprotection of the ervirament aremutal ly intercar-
rected processes. Careful 1y menaged and uti lized plant nutrients have less pollution impact on the
ervirarent and at the sare time increase the vield.

3.2. THE LOCATION
OF FARMS,
MANURE STORAGES
AND SILOS

4 Tivesteck lui 1dings, menure and silos

e storaces shouldle located inaway to
mininise their harmful influence on the enviran-
nent.
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Figure 2. An advisable locatiaon of huildings in a territary of a farm

Tre aonstruction of new livestock ui1dings should take place in an ggorgoriate location agpinst

Tre stable shauldle located alang the north — sauth direction to inprove the lighting and ventila—
tion of the stable. Tt isussful to locate themanure storage in the eastem sice of thelam to limit the
diffusicnof odours in the rest of the fan s area.

Collection ard draining of precipitation fran roofs shauldle inplavented to inprove the farmyard
aoditians after rainfal 1s and to restrict the dissipation of pol lution to the ervi rament.

48 Tt shall ke ascertained thet there arero
e restrictias gplying inthe territory of
the aonstruction of livestock lams, marure
storages or silos. Theminimmdistances to the
dojects of high hazardmust ke doserved.> 17 2

Tre existing legislationprchibitsloud 1ding of rew fams, starages for fertilizers, silcs, adenlaroge-
ment of the exdsting famms in the following areas:

Oshelter belts of the dres of the Baltic Sea and the Riga Qulf;

Ushelter kelts of rivers ard other watercourses;

Urature reserve areas of strong regine;

Orestricted areas of retiaal parks;

[ restricted aress of bicgthere reserves;

Unature conservancy areas;

Urature parks;

Opericdically flooded aress;

Ogreenkelts incities.

Following minimm distances to specific dojects shouldle aconsidered in the location of new

Slawan selterkelts

! Riles for protection ard reclanation an territories of goecial preservation
2 Method on desigration of shelter belts araurd the vater-sumply sources
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fanrs, marure storages, and silos:

[J50 m to watercourses ard water strears (including collecting ditches of melioration systars) ,
it not less then the prescriledwidth of shelterkelts (Gaoter 5) ;

(1500 m to water basins used for centralised water-sumply systars;

J1000mtohealth resorts, if not stated otherwise;

500 mtomancrials, if not stated otherwise;

(1200 m to hydro meteorological monitoring stations and stationary monitoring posts of state

Following distances to other dojects are recommended to prevent deterioration of the erviron—
mental sitetion:

020 m to other ditches of melioration systars (intermuction and drainage darels), underground
vater collectionplaces;

030 - 50mtowells, depending on local conditions;

Uro less than 15m to living houses in fams;

0200mtopdlichuildings (livinghouses, sdxolsete,);

[J500 m to populated aress, cottage areas, aress of gardeners’ asscciatians,

[J20 m to the orders with other land properties;

200 mto locatians of protected plants, and rarebictas.

An increase of the production is not allowed in the farms located within the aforamentioned
distances. Their further qeeration is allowed anly after measures to inprove the ervi ramental sittation
are inplenented. Manure storages shall ke reconstructed if needed to ensure prevention of any sesp-
age, decrease of amonia evaporation by covering marure storages (especially, nearboy populated
areas), and prevention of any surface nun-off frammarnure storaces.

3.3. NECESSARY
MANURE STORING
PERIOD AND VOLUME
OF STORAGES

The volure of storage facilities should
4 e e larce enouch to storage marure
during the pericd when soreading is not allowed.
Litter manure storages shauld provide acoumila—
tion of the volure produced during at 1east 6
nonths, bt slurry tanks — for 8 months perdod.

Practical quideli

Tre typical climate conditions prarote the plant nutrient leaching during the whole year inIatvia.
However, its quantity dgeends an the seasmn ard local caditians. Tt is important that the largest araant
of leaching ocaurs inperiods with less plant vegetation — in spring, autum ard inwinter. The losses of
leached plant nutrients can ke very aonsiderable during the aforamentioned periods die to the high
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vater level inditdes, and intensive goeration of drainage systars ard rivers.

Tre soreading of mernure kefore or after vegetation periads signi ficantly increases the losses of
plant nutrients. The relative shortage of plants and the elution regime of water sespage pravote the
Jeaching of plant nutrients Under climetic conditions of Tatvia. Therefore, the soreeding of fertilizers is
not advisable inwinter, in late aubnmwhen the rainfall season has started, and invery early soring
vihen drainage systens geerate intensively.

Tre length of manure acormilation and storage period shauld e ansidered in caladlations of the
volure of manure storages. In Iatvia the manure spreading pericd continues franmiddle April to
middle Octdeer, therefore the volure of fammyardmenure (FYM) storages should e envisaged for at
least a 6 months storage periocd. The volure of storages shauld e increased considering 8 months of
acarlation, if water isused for marure col lection and transportation. Tt is recommenced to collect
urire into ssparate reservoirs intended for 8 months storage perdiad.

Pn anpty form for caladlation of the requirednanire storace capacity of your famm is availdole in
Bopendix 3. Tnprinciple, the caeacity of each type of manure storage should e calaulated regoectively,
i.e. sgoarate caladlation for storage of solidmernure and for slurry. Tt is assured that a ton of merure
equals toavolure of 1. Tt is gooraxinately correct for most merure types. If marure is mixedwith
large anonts of beddingmeterial (straw, wood chips orpeat), the density is sweller, and it shouldle
cnsidered when corverting tomes tom?. See Table 15 for corverting fran tomes tort.

3.4. MANURE
ACCUMULATION
AND STORAGE

5 Farmyard manure should e accumu-
e lated and stored in away tominimise

the Iosses of plant nutrients, and to avoid the infliux
of precipitation into storages. The aanstructian of
storacges shauld provice for relidole and covenient
Qeeration.

In orcer to prevent the urine andmerure leaching in groarndwater, the floors, menure darels and
resarvoirs should e impermesble and of a proper mechanical and chamical resistance. The ingpection
of impermesi 11ty and reparation of defects should e perfomed periodical ly.

Tomininise the volure of precipitation inflix in storages:

Oareas of access roads and merure storages should e planned as small as possible;

01itter manure shauld e stacked in heichtenedpiles (2 -4m) to facilitate self-campaction of

menure.
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Table 15. The amount of marure (FYM) depending on the height of heaps on 1 n? storage area

Heidht of hesp Amount of manure on Int Density
m t/rt t/ae
1,0 0,8 0,8
15 L2 0,8
20 La 0D
25 2,30 02

Considering the gradial filling of storages ard evential dances inherd size, it is recomenced
1o saction the starage area to provice for cavenient collection of merure effluent ard rainfal 1 water fran
the storage’ s area used for menure unlcading.

Tl 1s increase the cacacity and faci litate cavenient enptying of the storage if erected in1,0-1,5
mheight and inwidth of at least 0,2m.

If merure is unloaded rear thekam, anarpty zae inwidth of 1,5 -2, 0 m shauld separate mernure
ad thelam.

The surfaces covered with menure should have a slgee of 1-3 % towards the reservoirs to ensure
tre collection of leadhed liguics.

Roofss shauld ke provided witth waterspauts to carry water cutsice the storage’ s area in order to

(L

-

Figure 3. Schame for the starage of littermamme: 1- stable, 2 — water-spouts, 3 —wall, 4
—elevated storage floor, 5 —elevated edying, 6 — tank, 7 —1id, 8 —pipe, 9 —grid, 10 —pit
for sediments.

Stalkmeterials in the thickness of 0,3-0,5mshould e used for the underlay of menure piles to
aosorb the merure effluent and acoumilate the rainfall. Heges shouldle aoveredloy a layer of peat or
chagapeed straw tominimise the 1osses of amonitmnitrogen. Piles coveradby layers of air insulation
(i.e. plastic shests, ridoer, etc.) decrease the aarposting processes and reduce the 1osses of plant
niriats.

The arount of mernure per area unit of storage canlbe increased if littermanure is hegoed inhich
piles. Trailers shouldleplaced an solid and inperetrable graad that would drain of f leached 1iquids into
the reservoirs.

Storace of marure is not acosptable on the field. Nevertheless, as anexosption, fieldmanre
storacemidht ke sitiated inplain ad dry sites with little paretrable soil. Alayer of pest, strawar other
aosorptive material of at least 0, 5m should ke placed under manure heaps. The canpacted nanure
shouldlke coveredwitha 0,2 — 0,4 m, desp layer of peat or dhogeed straw. Fieldnanure storages shauld
ot e located in the sare places as inprevicus years.
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Shrry storage reservoi rs may e of different anstructions, however fawlbasicprinciples should
e axrsicerad in their arnstrnuction. Ashurry inlet shouldle provicedlelov the level of liqridintanks, i.e.
viawater seal, to avoid the inflow of poisonous gases in the kam. The volure of preparation tanks
should ensure acamuilation of slurry produced in aperiod of at least two days. However, for a cawve-
nient use of a tractor drive punp for trangoortation of slurry to thenain storace, the preparation tank
shauld provide an acoulation of slurry for 7 — 30 days. Thenedranic and chamical characteristics of
shurry reservoirs andnerure storages should guarantee goeration for aperiod of at least 20 years.

Tre inlet of slurry shouldle placed close to the bottan of the storage tominimi se the nitrogen
losses in the formof ammonia. The losses of nitrogen can ke further reduced by covering the slurry
surfacewith a layer limiting the access of air (plastic sheets, seedoils, stablematerials) orbyan
installation of roof over the storage. The slurry should e mixed only before enptying the storacge.
Eouiprent of respective power shouldlee usad for this purpose (for exanple, tractor drvemixer) .

For safety of hurans and animals the uncovered storages must e surrouncded with a fence inthe
heignt of at least 1, 5m. Waming signs shauld e placed nearoy the slurry tanks.

1112

Figure 4. Schare an shirry aollectian: 1- stable, 2 — input tray, 3 —precaration tank, inout
pipe in store, 4 —ventiduct, 5 —punp, 6 — 1id for tank, 7 - slurry storage, 8 — socket for
anptying, 9 —pipre, 10 — layer for air insulation, 11 —drains, 12 —well for acontrol of water.

Covered storages should e amnstructed for acamuilation and storage of poultry marure, unless
Special manure processing or aarposting technology is used. Tt is inpossible to kesp fresh poultry
merure in larce hegps die to their high water aontent, and suostantial plant nutrient losses coour if
merure is stored in srall hegps.

5 Marure storages or gpecial amstruc—
e tions shouldle used for marure
aarposting.

E ical quidali

The constructions of aarposting places should have floors of imperetrable materials. Ieached
liquids should e collected and stored. Plain and never flooded sites have tole chosen in case the
aarposting is dore on the field. At least 0, 5mdesp layer of peat, straw or other dosorptivenaterials
should e placed under hegps.
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3.5.CONSTRUCTION
OF STORAGES
AND

MATERIALS

5 Pooording to law storages all bebuailt
o frangrlitativenaterials and tedrolo-
gies toensure their safety ™ .

The lnui 1ding of storages shall ke performed according to the exdsting luilding nomeative and
regilatias.

Tre flcors of menure storages shauldle at least 150 mn thick (concrete class B2S) . Thewalls of
slurry pits andmanure stores should e planned at least 150 nm thick, but the sygeortingwalls for
menure storages should be aonstructed 200 — 250 i thick (depending on their height) .

The bed for the floor of storages shouldbe a 150 mmdesp layer of sard and gravel . The aoncrete
used in anstructiansust ke of hich gality (class B25) . Tre floor shauldbe divided (withwood lathes,
ironprofilesetc.) inareas yp to 351t in arder to prevent the arergence of fissures.

The recamended size of ammature net for floors is 150x150x8 mm. The joints of ammature are
gpliced in 300 mm. Special measures to increase inpermedoi 11ty of concrete are not necessary given
the thysical daracteristics of merure.

3.6. MANURE
SPREADING

53 The manure spreading should e dore
o grlitatiwelywith soecial attatriontotte
mechinery used.

Soil capaction should e avoided during the enure spreading. Soil containing exaess moisture
isegoecially sensitive to aarpaction. Soil aapaction is redaced if wicke tires of lowpressure are used.
Soreading of manure should e perfonmed in a way to reduce unnecessary driving on fields. Marure
shouldle spread as evenly as possible. Foresanple, it isadvisable to provide the spreading equipment
with trailing hoses for slurry soreading. Thus, no slurry readhes leaves of plants, and the losses of
nitrogen areminimized.

B Qrstrction law

 Cammon normatives for construction
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3.7. SILAGE
EFFLUENT
COLLECTION

o the silage preparation ard storaging
shouldlee collected. Tre leaching of silageeffluent
to the envi rorment must ke prevented.

The amount of silace effluent mekes aoout 5 — 10% of the volure of hercace dried previcusly or
20% of the volure of green herbage. A procer use of technology and preservative suostances can
redice the excretion of silage effluent. The leakacge of silage effluent invatercourses, even in arall
amounts, can cause death of fish and other water creatures.

Silage effluent canle collected in slurry tanks or in special underground reservoirs. Tt canlbe
collected ard stored in slurry pits if silage effluent ismixedwith slurry not to exased 5% of the total
volure.

Tn order to provide a proper maintenance of aonstructions, it has tole considered that silage
effluent pravotes the corrosion of different meterdals, inchuding steel and concrete.

Silace effluent eanbeurilized for fertilization ina rate of o to S0mt /e

Figure 5. Schame of the aollection of leakage fransilo: 1 - silo for ensilage, 2 — concrete,
3 - saals packed with pitch or mastic flcor (concrete or bituminous), 4 - tray for the
collection of silage effluent, 5 - tank for the storing of the leached silage effluent.

The aforarentioned menure regulations
55 o are recamended for all fanrs, and
shauldle strictly doserved by famrers that
possessmore than 5 livestock units.
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4.1. INTRODUCTION

Plant protection is alranch of crapprodiction thet studies biology and ecology of harmful orogn—
iams of agricultural crops, and develges methods to aontrol and to prevent the damace to cropes and
Icssesof yield.

Di fferent nethods —biological, agrotedmical, damical, medrenical, integrated - are used for the
amtrol of pests and diseases of agriailtural arges.

Rialagical methods - use of biological plant protection products (PPP) in order to aontrol and
prevent darece of craes by harmful organiars, to inprove conditions for ratiral enaries of pests, and
use of biological ly active campounds to attract and control pest insects, use of the biological active
aarpounds witth antagonistic praeerties against plant pathogens in agrocencsis. However, any pos—
sible indirect adverse inmpact on the erviramment shauld e taken into accomnt inuse of biologically
active aarpourds.

2Agrotednical methods — use of resistant varieties acginst pests and diseases. Inplarentation
of apraper crop rotation systar, of goorgoriate soil tillage tedrologies toprevent reservation of pests
arddiseases inplant residies ardweeds. Manegarent of crop grawing coditions — gotinel fertilisation,
optimal sowing time, and harvesting — improves the carpetitiveness of crgos agginst pests, diseases,
and weeds.

Mechanical method — mechanical collection and elimination of pests and diseased plants,
mechanical weeding and other kinds of mechanical control of harmful organisrs.

Chemical method - use of synthetic chemical PPP in order to control hammful organiams for
agriadltiral craes. Innost cases the synthetic damical carpourds are not erviramentally friendly.
Trus, it isnecessary to ansider the risk of enviroment pollution caused by PPP, that directly or
indirectly encangers himen health, flora ard faura.

Integrated plant probection includes all mentioned specific crop protectionmethods. It is
based on a sound knowledge about biology of pests, diseases, weeds, and managament of growth
conditions to inprove the canpetitiveness of crges agginst pests, diseases, andweads.

Tntegrated pest menagarent. including agro-tedmnical, mechanical andbiological methods uses
danical PPPas little as possible as aopared to the dhamical method. Tt involves a damical control
if it isnot possible to prevent yield losses and the decrease in yield quality. Agplying PPP themost
selective products should e careful 1y chosen. The dacision to use PPPust e kased on forecasting
and warnings of the develgarent of pests and diseases ard their critical econanical thresholds to
decrease the necative inpact on the flora ard fauna as mach as possible.

Control measures planned for each field separately can significantly reduce the necessity of
treatments with pesticides. Unclear questions shauldle discussedwi th plant protection specialists and
advisors.
Information provided by forecasting and diagnostic services and weather infomation shouldle
used regularly to reduce unecessary treatents of fields with PPP.

First of all the follawing issues shauld ke aralysed ard solvedoth an the State level and an 1evel
of individual fanrs to ensure carpliance with Iatvian legislation, FU Directives, and HELOOM Recan-
mendations: Registration of PPP, application and storage of PPP, quality of spraying equip-
ment, alternative plant protection methods in arder both to decrease the use of PPP for the
protection of agricultural crgps and to reduce the anount of PPP residues in agricultural
production.
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4.2. REGISTRATION AND

TRADING OF PLANT
PROTECTION PRODUCTS

56 Tt is allowed to use only registered PPP
e that are inclided inthe 1ist of permitted
plant protection prodcts.

New registered products are included in the 1ist of permitted PPP once a year.

7 A1 users of plant protection prodcts
5 o vl ke faniliarwith Plant Protection
Ta¥ ard with Rules of Application and Trading of
Plant Protection Prodicts.

4.3. APPLICATION OF PLANT
PROTECTION PRODUCTS

5 (nly specially trained persons and

e oroenisations that have dotaineda
certificate of carpetence may work with pesti-
cides. Their training and knowledoe shall ke
regularly carplerented to avoid any risk in
Jplying FEP.

. :cal quidali

Farmers and exerts of agricultiral service organisations shauld atterd special courses onrew
registeredprodcts anially.

Assessrent of harmful organiars and econanical 1y critical threshold in agricaltural prodaction
shauldle carried aut ineach fam.

Once the PPP use is decided in a farm, every user shall ke well acquainted with information

 Register of PP
© Lavof Plat Protection
1 Rules of trading ard gplying PP
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recardingeach partiailarprodct:

7 recammenced dose and concentration of spraying liquid;

7 spraying time or the stage of crgo growth when PPP can be used;

7 selection of specific diseases, pests, andweads;

7 timing of PPP goplicatian;

7 tine laglbetween last goolication and harvesting;

7 time lag between last goplication and handwork;

7 all recomenced safety measures should e noticed to avoid expoosure of PPP;

7 energercy first aid.

Besticides shall ke dhosenwith ansideration of the specific diseasss, pests, andwesds ardwith
the minimal harm to the enviroment. The use of selective PPP is recammended when possible.

The use of pesticides is not advisable when plants are in lack of water, because the effectiveness
of PPP deperds to a great extent onweather conditians.

Tremost of the pesticides shouldle goplied early in the moming or in the evening in conditions
of hich air hmidity and low air tarperatire.

The use of PPP is forbidden within the 10 mprotectionkelts of wells, water sugely zaes, surface
vaters, ard surface reclamstion ditdes’ .

Tt 1is forbidden to treat the flareringplants with pesticides, exagot treatent of winter rgpewith
pyrethroids, if it isdxeearly in themomingleforeless are in the field.

Bee-kespers shall ke informed personal 1y by the farrer aoout the place and time of field treat-
ments at least in the radius of 2 k.

During the use of herbicides it is important to consider the direction of wird to protect the reartoy
sersitive arges frandr ft of herbicides.

TIf it ispossible, goplication of PPP shauldle localised on the field edoes or hebitation sites of
harmful organisms.

(h laree fields rates of pesticides dhall ke di fferentiated ansidering the intensity ard locatian of
diseases ard pests. For craes cultivated in rows, if tedinologically possible, herbicides shouldle
goolied rowby row, significantly reducing the amont of heroicides.

Misdrg di fferent pesticides armixirgpesticides with liquid fertilizers if it is tedhrological lypos-
sible and 1f not against recomrendations and instructions for use can reduce the tines of treatment.

The PPP liquid for oraying shauld e prepared an the field acoording to the instructions of the

The treated seed dall e aultivated into the soil very acarrately to avoid poisoning of thewild
animels.

The aront of liquid for spraying should e esactly calaulated. Avoid exaessive Soraying of liquid.
Bty containers shall e rinsed and the used water shall e added to soraying liquid.

Foammarkers should ke used to avoid double spraying.

Tedrological tracks shouldbe established for cereals ard raee in the fields.

5 All data aoaut the gpliedplant protec—
e timpradrtsdnll ke ragisteredina

Additicnal informati
Pditianal infometion doaut the systemof recording is availdole at the Regianal Plant Protection
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Al1 data doout the plant protection treatment, 1.e. araps, ares, Soraying tine/date, agent arddoss,
shauldbe aceqately registered.

Doses for herbicide spraying should e determined only after registration of the soecific type of
weed in the field, aswell as after assesarent of the goread of daminant weed plants per squarenetre.

Before sorayirg against diseases it shouldbe esanined whether the econanical ly aritical thresh-
olds are exaeeded.

4.4. STORAGE OF PLANT
PROTECTION PRODUCTS

Pesticices shall always ke stored ina
e storage that isagmessible anly for the
user. The storace has to e anstructed to
eliminate any risk for the erviroment. The PPP
shauldle stored anly in the ariginal aotainers.

Storage for pesticides shall always e locked to prevent children and strancers franentering. All
menbers of family shouldbe informed about the purchased PPP.

Tre storace sall e firgoroof.

Any leakace fran dareced packages shall e aollected in the storace, thus to eliminate any risk
for the ervirament.. Instructions for the disposal of enpty aontainers are provided on the 1akel of the

Cotairers gall not ke lumt, urded in the grourd or disposed of with other wastes.

Fhpty containers cannot e used for other purposes.

Pesticides shall not ke stored together with food, drinks, and forace.

4.5. SPRAYERS

6 Mly seecially trained ard qualified

e perss that possess a certificate dall
work wi th pesticides on the fields.
Authordsed service statians shouldbe established
in ol mnicipalities fora regular aatrol ard
maintenance of sprayers, and to isste cartificates
fortreiruse.
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The pregeective user shall e very familiar with the finctioning of eachpartiaular device, i.e.
nozzle, sorayingargles, anda proper distance to the crop.

Considerable attention dall kemaintained during the whole treatient.

The amount of liquid spread on the square wnit is very important to doserve, and it differs for
different croos andprodicts.

Before farming season calibration of nozzles shall ke carried aut with clean water. The volure of
the sorayed liquid should e measured by switching on the purp for 1 minute.

Afteruse it isnmardatory towash the equiprent. Tt shouldlbe carried out an the treated field, and
washing water shall ke soread on the sare field.

Sorayers shouldle filled far encugh framany watercourses or drainage systans with no risk for

Water for the sorayer shauldle available frana tank on the field of the treatmernt.

Al instrnuctians ard safetymeasures shall ke strictly doserved.

4.6. ALTERNATIVE
CROP PROTECTION
METHODS

Agriailtral production shauldle
o mEnaged in away to prevent plants
frandiseases, pests, andweaeds in the due tine
thus decreasing the necessity for the use of

Al altermative plant protectionmethods shauldle practised.

Qualitative seed should e used on healthy soil to prevent a fast develagarent and spread of
diseases and to avoid unnecessary use of pesticides.

Crops most suitable to the specific soil type, topogradhy, ard the climatic conditions shouldle
pefered.

Alalanced crop rotation and an inprovarent of the growing conditions is an important prerequi—
siteto limit theuse of pesticices.

Craps should ke dhosen ansicering the level of their resistance to diseases, pests andweads.

The work on the fields shauld ke performed at the gotinal tire.

Tre treatirents should not ke implarented without a thoraugh analysis on their necessity.

The treatment should e ased on the principle of thresholds. Non-use of dhamicals shouldle
amsideredas apriority. At least twice awesk estimation of the field’ s codition should e performed.
Tower rates of pesticides canle goplied in early stages of develoarent of weeds and diseases.

Al treatents shauld e performed to ansider the risk for envi rament pol lution.

Biological PPP should e used whenever possible.
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4.7. SAFETY
MEASURES

Al informetion doaut safetymeasures
o ard arergercy first aidmust ke
available before startingwork with PPP.

Famers can dotain information aoout safety measures during the aarpulsory courses.

Instruction on the 1akel should ke readlefore qoening a packace or container. Tt is recamended
to reed it several times. All instructions and safetymeasures shall e doserved.

Al individial safetymeans and clothing shouldbe dotained and used.

Al familymanters should e informed doout pesticide treatment time and place.

Detailed information aoout pesticice treatments all e recorded ina Jjoaral .
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5.1. INTRODUCTION

Igriailtire is themain source of the river nnrof £ pol lution cotrlouting nitrogen leads to the @il f of
Rigp ard the Baltic Sea. Alsoa amsiderable part of ghogdhorus 1oads is of an agriadltiral origin, The
rutrient nunoff causes pol lution of surface and ground water wi th nitrates and aontriloutes etrofication
or develaarent of water plants, mainly algge. Thus, it decreases the water qaality. Rollution fransilo
effluents, shuryardpesticides, isvery dangerass for the vaterdoodies.

Table 16. Biological axygen damand of pollution sources (mg/1)

Rollution source BOD,my/1
Treatedmnicipal waste water 5-70
Untreatedmnicipal waste water 300 - 400
Runoff fram settlarents 45-115
Agriailtiral nroff 5-19%
Ieakace franpig slurry storage 3100 - 3500
Pigshury 20000 - 30000
Teakace francattle slurry storage 2100 - 2300
Silae 50000 - 52000

Nutrient and other pol lutant leskage with nun-off dgperds franwater kalance. Desppercolatian is
tpical for soil vaterkalance inlatvia.

pater balance includes precipi tation, evgootrangoiration, run-off andwater storace in the soil.
Averace precipitation in Iatvia is 700 my; evapotrangpeiration — 450 mn. Exaess water causes nun-off
(about 250 m in a normal year) . In sare years the soil water storage increases, inother years
decreasss, therefore nn-off micht- e sval ler or greater than the ret precipitation. Total nunroff ansists
of surface nunroff, drainage nin—off and flow frangrourd water. Water kalance has tarporal variations
withina year. Intre figrekelov themaithlyret precipitation (unr-off ardvater deficiency) isdepicted
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Teakage of the plant nutrientsmeans the nutrient transport away fram the crop root zone due
tothewater flovinsoil. Tt ismatral toall soils inlatvia, and aansidering the desppercolaticnnost
intensive leskage cocarrs diring soring ard asm. Tntensive agriadlture, goplication of fertilizers, ad
lard drainage increase the leakage of plant nutrients. Light (sardy) soilswith low content of organic
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matter and higher acidity have the highest leskage potential . During the water percolation thragh the
soil many chemical elarents are transported, and the amounts of elarents depend on the uffering
cgeecity of the soil. The evaluation of the erviramental impact and agricaltiral ansiderations indi-
cates that the leakage of nitrogen and phogdhorus has the most negative inpact.

5.2. MANAGEMENT
OF THE WATER
RESOURCES

Tnmost cases, all huen activities have inpact an the water rescurces, 1i.e. water quantity and
qelity. Thus, restrictions anwater use have been inplarented for preservation and cantrol of the water
resources. Vater use’ relates to the qoerations fostering a decrease in the water quality or quantity

Al huren activities regarding water use

o that have inpact on the water resources,
1i.e. waste water tregtient and discharce, water
uee for irdggtian, castnatian of resenairs,
extraction of groxrdwater, etc., have tole
examined. Water Use Permits must e received
fram the Regional Ervi rormental Boards or
Envirormental State Assessvent Board.

E ical quidali

Tater Use Permit is merdatory if

7 the use of surface water is more than 201 day™;

7 the abstraction of groundwater excesds 201t day™ or extraction depth is more than 20 my;

7 the point discharge of waste water is more than 51 day™;

7 the aforementioned 1imi tations have not been exceeded, however an essential inpact on the
ervirament or water resouraes quality or quantity could gooear.
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5.3. DRAINAGE

Drairage is an important precondition for agricultiral use of lard. Aoout 75-90 % of arable lard in
Tatvia dgoerding of crao axrditions has inperfect drainage status. Moreover, drainage systans provide
aoorapriate ciranstancss in the exploitation of roads, residential aress, forests, etc. Average drainace
rnn-off is 210 nm in spring and autinm of a normal year. Of course, inwet years the need for lard
drainagemicht be ansiderably higher.

For stable and high yields most of the arable land in Iatvia has tole drained with tile drains.
Drainage aonstruction is expensive. However, a regular maintenance and reparation of the drainage
systams is chegper to aarpare with reconstruction or renovation of daraged drainage systars.

The lard reclamation systars relating to their use and ownership are as fol lows:

7 state lard reclaretion systars and structures: rivers, water reservoirs, dars, parp statians,

floodbgtes, ardather significant stnuctres that areraintairedlby state lard reclavetion services;

7 pdblic lard reclamation systans and structures: main channels and hydro tedhnical struc-

tures used for land drainage of several owrers;

7prvate lard reclamation systams and structures: dhamrels, subsurface drainage, drainace

darels, intercsption dranrels, ard structures used for land drairace of a single farm.

1] i
.

me ' ?-..ﬂ’

.I.I

Figure 7. Types of larmd reclamtion systams: 1 — state; 2 —public; 3- private.

During the lard privatisation a landowner has to receive a passport of the drairace systans with
the Instructions on Maintenance of the Land Reclamation Systams ard Structures.
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The landowrer (user) is resoonsible fora

e proper use andmeintenance of the drain-

ace systams in his ownership. The disposal of ex—

aess water to neighouring land, if thisaction can

haeve a recgtive inpact on the ratural drainace siti-

ation, isnot allowed. The landowner (user) has a

right to hold and use the stream flow on his land

exgtphlicrivers), if thisadtiondoes ot interfere

with drainage of other awnership or cause the dan-
age to other owrers.”

The Drainace Associations shall ke established for maintenance and repair of the public and
private land reclamation systems and structures. The most comon maintenance works in the drain-
ae systans of farmland are fol lawing:

7 regular ramoval of the sediments and sludge fran drainage charters and filters. Sediments

can enter pipe and clog themain lines of drainage. Drainace dharers should e covered with
lid toprotect fran litter ardprevent aninals fran falling in;

7 a sueervision of the drained area should e perforred every year after soring floods. Surface
evidences of failure of tile drains (segpage of water, permanent wetness of the soil, water
ercsion holes) shouldle irvesticated to find dareged tile drains. Drainacge autlets shouldle
antrolledevery year after soring floods. Water sescace alang the pipes andwashaut of soil has
tolepreventad, silt sxildbe cleared franthe axtlet. Drainege raparation shauldle carrded adt
during dry season, when it is easy to excavate the trench in damaged drainace lines;

7 ranoval of sediments and litter frandhanrel ed, autting of grass, and reparation of the wash-
auts in slgoes of darrels;

7 sarface nunroff amntrol witth proper soil menagarent, lard level ling and firrass for intercsption
of nnoff, installationof additianal filters for sarfacewater ndrain lires.

Use of heavy mechinery should ke avoided during periods with high soil moisture conditions.

Otherwise a carpaction of soil, decrease of the water percolation through soil, anddirect davece to the

5.4. TRRIGATION

Tnlatvia the cropvater resds are rot coveredloy retiral rainfall indry siarers ar dirdng dry periads
in the smer. Water deficiency depends also franthe plant avai laolenoisture in soil ard groundwater table.

Tt isesstial toewmluate the ecoanicviaoility of irrigation ansidering the intensity of agriaal-
tural land use. Most camon irrigated profitable croes in Iatvia are vegetables, greenhouse craes, and
in sare cases pastures and orchards.

6 During irrigation surface nunroff casing
e pollution of water sources ardwater
leakage desper than root zane should e avoided.

7 Taw on Land Reclaration
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Sardyy soils and vegetables have the highest darerd for irrigation. The ret irrigation requiravent
inanomml year (frequency of cocurrence is every secord year) is 60-150 mm year™ (1 nm= 10w/
hp) . Tre esact irrication requirarent canle caladlated taking into acoant arap rotation ard the specific
clingtic regionof Tatvia.

Sorinkler irrigation is themost aommon irrigationmethod used in Iatvia. According to themethod
ard crop corditions. Recommended irrigation rates during the first stages of crgp vegetation are 1025
nm, ut after crop cover is established - 2040 . The ugper limit of the irrigation rate couldbe
recamended for the soils with greater moisture capacity — loam, clay, and in soils rich of organic
netter

Hich irrication rates causing surface nun-off or percolation of water in the desper sio-soi 1 shauld
ke avoided. Surface nun-of f micht cause water erosion and 1css of the soil. Water leakage to the sio-soil
pravotes nutrient leaching franplant root zae.

In favourable site caditians (low slaees, lidht soils, and sufficient vater resarass) siosurface
irrigation with water table menaganent (with control structures) is recamended. Drainace systans
after anstruction of water level regulation strnuctures canloe used for soirrigation.

The drip irrigation andmicro sorinklers are recammended in the greenhouses.

5.5. SOIL EROSION

Soil ercsion is a ratural ghenarenon affecting the water quality always and everywbere. Agriail-
ture like other huven activities can increase the erosion. Plant nutrients (nitrogen, thogdhorus) together
with loosed soil particles cause eutrofication of the water sources. Sedimentation of soil particles
threatens the scamn grard places of valugble fish species. Turbidwater decreases the recreation valie
of the water sources. Tater or wind can also cause erosion (see dgpter 1.3.) .

Tn areas sensitive towind erosion
e fomation of large aontinuous fields
should e avoided. Moreover, the woodland has to
loe preserved and shelterlel ts have tole used to
decrease the wind erosion.

In flat topogradhy sites inlatvia the field size is not recamenced larcer then 2060 hg, lut inthe
areas with undulating tgoograchy — 10-30 ha. The gotimal proportion between margins of the fields is
fran1:3to1:5.

Tre sreltertelts antrilite to the inprovarent of themicroclimate by increasing of soil adair t2,
ard by preserving soi 1 moisture that decreasss evapotranspiration. Necgtive inpact of the sheltertelts
micht e doserved in soring dee to the slower drying of the soil. Roots of the trees alsohinder soil tillace
close to the shelterelts. Howver, the tress andlbushes should e preserved wherever it is possible.
Tocation of fieldborders, darels, roads, and farmlosd 1dings have tole ansidered in the design of the
shelterlelts. The effect of the shelterbelts canleneasured as a distance equal to 25-30 tines average
height of trees (250-30Q) . Tn the shelterkelts trees andbushes dall ke arranged in three rows with
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distance between trees of 1,25-1,5m, fast growing species of trees such as black alder should e
cabined with slow growing trees (cak, maple, ash) . Moreover, shade resistant bushes shall be
axbinedwith trees to cover the soil and prevent weads. The shelterbelts inprove bicdiversity in the
rural areas and aonstitute the hebitat forbirds andvalugble insacts.

Tater erosion by surface nun-off shauld

e e avoided by ensuring that water fram

rainfall ar sawmelting canpercolate insoil or in
the drainage systars.

Good soil drainage and well maintained drainage systems such as filters and chanters for
capture of the surface nunroff can decrease erosion. Further surface drairage inproverent thragh land
smoothing and shaping decreases surface water flow. Furrows covered with grass are recammended
for the interagotion of surface nun-off. Black fallowhas the highest erosion risk and is not recamerced
also fran the farming viewpoint because are soil without vegetation further increases the nutrient
leachirg.

Consequences of water ercsion — run-off of soil particles into water sources might ke reducedloy
the protectionbelts coveredwith vegetation (peremial grass, trees, andloughes) . Unadltivated protec—
tionkelts, at least 1,0-1,5mwide, are recamended along drainace darels.

5.6. PROTECTION OF
WATER RESOURCES

Protection belts

Protectiaonkelts are designed in cartain land areas for protection of di fferent dojects franurac-
apotable autsice inpact, for their safenmaintenance, and for prevention of possible sice effects on the
erviroment and human beings.

6 Law determines a list of territories as

e protectimkelts intheBaltic S ard the
Riga Qilf coastlire and alag the rivers ard lakes,
where landowners and users must follow requla—
tions regarding the envi ramental protection.’

7 The aonstruction of stores for animal feed
o (et existinghay starages) , mireral fer-
tilizers, plant protectinpradcts, fiel, oil, danical
Suostances, woocdmaterials, and storace’ s of other
materials and suostances 1s not allowed in the pro—
tectionbelts of dres, rivers ard lakes.®

° Tawof Protection Belts
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Taw restricts the castruction of newluildings or dojects in the protected areas. The canstnuction
of manure storaces in the protection belts of dires, rivers, and lakes also shauldle avoided.

Table 17. The width of the protection belts in the rural areas*

Plae TWidth of protection kelts, m

The Baltic Sea and Rica QuLf coastlire

(measured fran the point where vegetation begin) 300

Dures of the Baltic Sea and Riga GULf coastlire Full width of dres, it not less
than 300 m

Daugava, Gauja franIejascians to the sea, lakesnmore than1000ha 500

Garja franheadwater to Iejascians, Lieluee, Venta and other rivers

Jonger than 100 km, lakes of the size fran 101 to 1000 ha, 300

Rivers with the length of 25-100 km, lakes of the size fran25to100ha 100

Rivers with the length of 10-25 km, lakes of the size fran1l0to25ha 50

Rivers with the length up to the 10 km, lakes of the sizeup to 10ha 10

Streams and lakes with floodolain Not less than the width of the
floodolain

* the protection belts are established alang both banks of the river

'7 Cleenaxt isprchibited in thelelt of

e diresaswell as inanarea of S0m
alag rivers ard lakes. The lard reclametion isnot
allawed in thelelt of dires and in the area of 10m
alang rivers and lakes without a permission of the
awviramental autthorities.’

The clean aits alang rivers and lakes could cause soil erosian, nutrent leskage, andpollution of
waterdoodies. The construction of the land reclaration systars could change the water regime and
have an influence oan landscaee ard biological diversity.

'7 The placarent and construction of

o uildirgs, vater syply faci lities, water
lerel ard other hydro tedmnical structures, kathing-
placss, larding stages forbeats and ships, aswell
as gplication of fertilizers ardplant protectian
praducts are prchibited in the protectionkelt of 10
malong rivers ard 1akes.®

Following restrictions are recommenced as additional neasures for the enviramental protection
inthe agriadtural lands, not already prescriled oy Taw an Protection Belts:
7 gelication of fertilizers and plant protection prodicts alag the drainage darels, drainece
daters ard surface nn-off filters;
7 gplication of fertilizers in the flooded areas with the forecasted soring floodprdeabi lity of yoto
25% (flooding risk ance in 4 years) . Aplication of fertilizers in such areas is allowed only
during vegetation pericd when nutrient uptake of craes is high.

5Iawof ProtectionBelts
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5.7. WETLANDS

Awetlard is a permerently or pericdical ly water-satirated or covered area. Wetland aonsists of
narshes, nmires, bogs, shallow lakes, river coastlines, ard the sea coastline. Wetland reclaration for
agriailtural use is prdolaraticloth franthe tedmnical ard the econarical viewpoint.

7 Wetlands that play key enviramental
e roleby axtributing to flar regilatian,

raroval of plant nutrents, ardpreserving of

biodiversity shauldlbe protected ard restored.

Practical quideli

De to the poor natiral drainace inmeny wet areas of the agriadltural lard inTlatvia construction
of pords and water reservoirs for sel f-purification of nunroff is recamenced. Sinple hydrotedmnical
structures canloe used to regulate water level and toprarote restoration of wetlards. Tt isalsouseful to
create the sedimentation kasins in the drainage channels throuch despening and widening of same
rarts of the darrel bed.

T

L
Deapened bed far
sediment removal

Figure 8. Sedimentation basin with artificial wetland

Tn the sedimentation basins soil particles transported by nun-of f et settled ardvater qality is
improved through plants upotake of nutrients. Sedimentationkasins have tole cleaned fram sediments
ace in 3-5 years.

5.8. DRINKING
WATER SUPPLY

Gererally geenwells and artesian walls are used for drinking water sugoly in fams. Geenwell
has a depth of 4-8 mand the shallow ground water is used for dostraction of the drinking water. The
shallow grardwater is poorly protected against pol lution. The water quality dgocends an hydrogeological
ard sanitary caditians as well as an the cesign of the well. Themain pollutants of the graxdwater are
slurry, westewater ard agriailtiral demicals. Sandy soil’ s ad other lidht soilswithhichperaolaticnof
vater aremost sensitive against pol lution. Qe of thenost inportant drinking water quality character-
istics isnitrate nitrogen thet canhave an agricultiral ariginand is harmful for hien health.
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'7 The aorcentration of nitrate indrinking
e vater should not exceed 50 my/1 NO,

When finding the place for an geenwell it is necessary to take into accont the degpth and the
qeantitative availaoi lity of water aswell as the location of the animal kams, menure storage, andwaste
vater treatment facilities. Iocation closer than 25mto such structures is not recommended.

During anstruction of wells comectians between concrete rings have toke filled ard the sescace
of surface water arard the top ring of well has tole prevented. For these purposes densely packed clay
has tole used. Threwell shouldle coveredwith a 1id.

The pollution and sediments in the bottan of the well decrease quality of the drinking water.
Raroval of sedinents and cleaning of the goen well is recamended once in 10- 20 years.

Pn artesian well is recamended to secure a stable and good quality drinking water sugely.
Drinkingwater franartesianwells is extracted frandesper grord water aquifers. The qality of water
inartesianwells is ansicerably higher, although the aonstruction aosts of wells arehichaswell.

'75 There shouldle a 30 — 50 m sanitary
e protection zare arard an artesianwel 1.

5.9. WASTEWATER
IN FARMS

With the improvenent of 1iving standards in the fanms the water sugply and sewace systars will
ke introduced. Tt will increase the water use for humen consurption and the discharge of wastewater
causing the prdolem of wastewater treatrent in fams.

] quicels

The amount of the produced wastewater depends on the nunber of inhabitants and the level of

water use in a fam. The wastewater outgout corresponding each water use pattem is presented in the

follawirgtdole.

Table 18. Wastewater discharge per capita, day™ in the farm
Tyre of housing Teter disdarce per capitaper day, litres
Living houses with water sugply lines and a sewage system without bathroan 80-100
Tiving houses with water sugply lines and a sewage system
with kathroar, local water heating 150

Tiving houses with water sugply lines and a sewage system
withlathroan, central hot water sugply 300

'7 Tastawater fran farms should e treated
o lefore the discharce in the watercourses.
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A full-scale wastawater treatment system includes both medhanical andbiological treatment.

A single household mechanical wastewater treatment systamwith a septic tank is recamended
for settlarent of larger solids and sediments. The axcrete rings or other axcrete struchures are used
for the anstruction of the septic tank. Thevolure of the septic tankmust ke at lest 3 times larger then
the wastewater disdharge calaulated according the nunoer of inhabitants and the water use per persm.
For discharge of up to 11 per day ae dranber tank is necessary. If discdharge is greater, the septic tark
should ke divided in two sections. Recammerded volune of the first section is24of the total volure.
Solids must ke periodical ly puanped aut of the tank dgpending on the 1cad.

7 After themedhanical treatment in ggoro-
e priate axditionsbiological treatent is
recamrended as a secondary treatment.

E ical quideli

Sinple and chegp methods for nutrient ramoval and recalaulation are recamrended for waste—
vater biological treatment Tn arall systans. After a treatment in a septic tank the wastewater could e
further cleared in sard filters, filteringdenters, filtration trendhes, and soil filterswith perforated
aes.
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Figure 9. hastewater treatment with infiltration in soil

The use of aoove mentioned treatent systans is recammenced in light soils (sard, sandy loam,
lcan), if the groordvater level is degper than 1, Smbelow the soil surface.

Vecetation filters (artificial wetlands) canlbeusad forbiolagical treatent. Tre gooraxinate size
of the vegetatrion filter for a sirgle fami 1y farm should e 20-301t.
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Figure 10. Vegetation filter for wastewater treatment
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6.1. TYPES AND
SELECTION OF
AGRICULTURAL SYSTEMS

Agricultiral systan— set of sectors andmethods as well as tedhrological tools where with soil
as the main production resource craes, animals, fruits and vegetables are produced. Carposition of
sectors canbe different fram farm to fam. Agricultiral systars in Furgee are divided into following
according to tedrolagies used and their relationships to other systars.

Agricultural systars are clesely linked to econanical, enviramental, and social issues. Solution
of these isstes is thencst inportant prerequisite to a sustairgble agricultiral systan. Fnilosgdyy and
education, econanic and ervi ramental aonditions of each individial defire preference to the agriail-
tral systamn.

'7 Tre followingmein criteria shouldle

o usd for theealiBrion of agriciltural
systans:
7hich production leel ard gelity;
7 production costs are reasongble to kesp
prodction carpetitive;
7 reasareble staoility of prodaction franyear to
vear, by sector, farmard field;
7 frerdly relationships to thermain ratre
resources (soil, water, plants, animels, lardscaee)
ard their coservation for fuire gereratians;
7 the chosen geecialization and production
stmctreneintain flexibility — dailitytoreact an
changes in sugply and damand in the market;
7 equilibrium among econanical, ecological and
social requirarents ina lag — nn inorcer to
develo sustairable agricultiral systars.

Sustaingble agricilture should also agee with social issues in rnural areas:

7 employment;

7 develaarent of infrastructiure and preservation and devel garent: of cultural heritage;

7 develaarent of roads and camunications.

In orcpnising agricultural production decisians taken by local mnicipalities shouldalsobe taken
into acoart. This is sugeortedloy paragrach 8 of the Law for Territorial planming.

Uncerstarding of sustairgble agriailture is not related to Just five — ten year’ speriad. Preserve-
ticnof retiaal, regiaal andgldoal natre souraes 1s of greatest inportance. Therefore fulfilnent of the
ke of GdAgriaultiral Practice is ae of the prerequisites for funre gereration to live inundegraced
and non-pol luted envi raent..




Code of Good Agricultural Practice for Iatvia

Table 19. Division of agricultiral systams

Igricuiltural systars Creracteristics of agriailtiral systams

Sustainsble Tntensive production of aompetitive products with friendly relatians to the ervi—
rament. Very often temm “integrated systans” is used die to the goplication of
dhemicals, preventative andbiological means. Famms aremuilti sector prodiucers.

Caventional Intensive production of carpetitive products with the ephasis on the concen-
tration of production and dasp specialization. Mireral fertilizers and damicals
arewicelyusaed in crapproduction. This type of systans still hasa limited use in
latvia. Ttmay leaves a necative inpact on the ewirament.

Biclogical Production of aarpetitive produce is possible. Brwviramental ly friendlymethods
of prodction. Mireral fertilizers andpesticices are not used for craes. Gartifica
tim of tedrolagies is required for the prodact gality aatrol . Deliver the prod-
ucts toa special market

6.2. SUSTAINABLE
AGRICULTURAL
SYSTEMS

Sustaimable (integrated) agricultural systans are dharacterised by multi sector production
when crop production always goes hand-in—hand wi th animal production. The following is required for
intensive production of aarpetitive prodice uncer sustairdble agriadltural systans:

7 wide sagpe of craes. Perernial grassland is required for animal production. Iegures are to
meke nitrogen balance positive. Intemmediate crops are used in specialised crgo schares to
minimise negative consequences of nonocul ture and nitrogen leakage;

7 aanpost, manure, and green manure craes in aabination withmineral fertilizers are used for
themainterance of soil fertility. Fertiliser rates are lbased on nutrient alance caladlatians
aoiding grardlesslyhich fertilizer rates. Fertilisers should gain hich yields without harmto
the ervirament;

7 proghylactic andbiological protectionmeans shall e used as wickly as possible, by limiting
theuse of daricals. Crapaoi ity to irhibit spread of weads is tole of great inportance aswell
as hich qulitymedanical treatment for the prevention of weeds;

7 aninal production shall pravote rational and protection use of natural grassland, pastures, and
areas undergoing erosion. Feedingmust e in acoordance to productivity of stock, marure
storage and hardling rules that shall ke goplied in order tominimise pol lution. The rudoer of
animals should correspard to the area of the arable land of the famy

7 protection and preservation of water kasins, landscape, biodiversity and other elarents of the
envirament shall ke taken into accont in farmplaming. Foological and social agpects have to
e acoounted for besides the econanic aspect of the business;

Twhile the overall certification of tedrolagies isnot yet performred, aonfomiity of prodiuce dall
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'79 Sustainable agriculture shouldbeoare a
erart of state agrarianpolicy.

Sustairable agricultural systeans is the nost pergeective kind of farming widely used in nural
areas finding integrated solution toeconarical, social, and ewviramental isses.

Fulfilment of all rules of the Code of P
8 o shouldle determined by the achesion to
sustaireble agriculture. Besides a farm shauld
have a farmmenagarent plan (crop rotation and
fertilisingplan) and acconting according to 1aw.

6.3. CONVENTIONAL
AGRICULTURAL

SYSTEMS

Trey are dharacterisaed by dasp specialisation of production that allows intensifying prodaction
andminini zing production aosts. Mineral fertilizers andpesticides are widely used in cropproduction
adhortiailtire. Very often animal prodaction isrot apart of the famf shusiress, therefare it isdiffiadlt
to incluce peramial grasslard in crgp rotation. Sch grasslard ismost inportant tonmaintain the fertility
of soil. Carpost andmernure are not utilised for the reproduction of the soil. Predaminance of certain
crops in crge rotation is widespread therefore very camon is to plan monocul ture by using high

As a result an npact risk of ewiramental pol lution is often doserved.

In this type of famms econaric values play anejor role, but protection of ervi rament is anly
aoncem in order to follow legislative regulatians. Trdividial interests in faming aremost inportant,
ethics of farming and farming as the “way of 1iving” is recardedas aut —dated. Agriculture is just a nural
business. Iarge influence fran advance in research and technology develoarent. Targe farms and
concentration of lard, processing, cgoital and ldoaur. Gererally, this type of farming does not corresoord
to the principles of sustairgble develgaent.
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6.4. BIOLOGICAL
AGRICULTURE
SYSTEMS

Biolagical (exclogical, orcanic, bio-organic, bio-dyramic famming) agriciltire is a type of pro-
duction to solve isste of the necative inpact of agriaulture on the ervi rament ard product qality. In
these systars natural substances andminerals replace mineral fertilizers, pesticides, drugs, and
grawth stimulators.

Tower cutgouts are aammon. But viable econamic retirm can be dotained when the produce is sold
in seecial merkets for higrer prices.

(ojectives of biclagical agriadltireare:

7 toprodace hich qalityprodacts ina sufficient quantity andpreserve their ratiral featires;

7 torminint se erviramental pol lution ardmeintainbiological diversityand lagtermsoil fertility;

7 to create living coditions for food producers which would satisfy their needs, guarantee safe

working ervirament, allow to get incare, give satisfaction of work, andmaintain life’ s har-
nmy torature.

Biological agriculture creates conditions for the develgarent of natiral ecosystans andnost
fullyprovides sustairgbility of agriailtural systars. All biological agricilture systans have cammn
requiraents.

Crop rotation shauldle taken into
8 e oot arsistatly inthebiolagical
agricilture systans. Qultivation providing
reintenance of soil fertility shauldle golied.
Organic fertilizers and wel 1-precared carpost can
e used for increasingandmaintaining soil fertility.
Maximum benefit shouldbe gained franmicro-
orcpnigms: growing nitrogen fixative plants,
repradction of nutrents in soil tonore availaole
forms for plants by using micro-organisrs,
earth — worms and plant roots. Alalanced
harmony between crop production and aninal
husbandry should be created.

Possible loses of nitrogen fran soil should e minimized by biological agriculture systans by
fertilizing soil with orcanic fertilizers, byutilizingnitrogen fisativeplants (legumes) ard stimilating the
action of micro-organisms in soil. This canle achievedloy less intensive aultivation tedniques, correct
tire intervals, inclusicnof intermediary arges, ardagplication of arcgnic fertilizer.

Tf mireral fertilizers are not used for a langer tine, the kalance of mutrients in soil might e
rnecative. Biological production sall e planned to ensure a 1ang time nutrient alance and regular soil
analysis shauldle carried aut. Using fertilizer kinds that are allowed for biological agriadlture can
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Control of weeds, pests and diseases
8 o shauld ke carried aut anlywith
proghylactic, medhanical or biological means.
Netiral doility to irhibit the soread of weeds oy
crop should e used as wicely as possible.

Production techniques are agproxineted to nature processes. Tocal landscapee, biodiversity of
Seecies and protection and preservation of other enviramental elarents shall ke taken into accont in
the farmplanning. Besides econanic criteria, erviromental and rural social issues are tole highly
arsidered.

Pnimals should ke kept acoording to
8 o theirmatiral reeds (astures, exarcise,
lidtetc.) . Bardasad fertilizer ard feed dodldrot
exaead 10% of the total arount. Stocking rate
shouldnot exaeed 1, 7 livestock units per hectare
adailtire lad.

Carpetitive biological agriadltural systars use recent advances in research. This allows pro—
ducing hich quality agriaaltiral products. However, production level is lower than in cawventional and
sustairgble farming. Bevelgoingbiologyical agriculture, inorder topresarve the total volure of produc-
tion, the area of arable land has tole increased. Qypertino for processing andmarketing of biolagical
products is essential anong famers dee to the limited level of the develgavent of processingplants.

Qe of the types of biolagical agricilture isbiodranic agriculture. Rnythrs of plarets, primerdly
Farth andMoon are taken into acoount. Specificmethods are goolied.

There were 200 biological fams in 1998 producing vecetables, grain, seasonings, fruits, bee
products, and aninel products. Famms are certified, e.g. production process is checked thoroughly
aainst the stardards of biolagical agriailture.

84 Follawing criteria shouldbe goolied to
e galifyfarhiclagical agriailtire:

7 the farmmust be certified;

7 the farmmmust have managarent plans (crop
rotaticnard lerd fertilization plan) ard accarting
according to the law.

BRiolagical agriailturemethods are sustaingble
systars. Therefore, all biological fams should
fulfil requirarents of sustaireble agrialltire
recarding product quality and technologies of
production and their inpact on the ervi rament.

tin, processing, nmarketing, and doamentation of agricultiral produce. Production and certification of
biolagical agricultiral products are voluntary. Control is dolicgtoryart of certification. Advanced re-
quirarents have tole fulfilled to et intermatianal ly acoscted cartificates (OICA, Daneterete.) . Tt is
required tolecare amarer of biolagical agriculture orognizatian, to atterd theoretical andpractical
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training, to restructure the farmaccording to stancards of biological agriculture, and to inplarent
biological agriailture tedrologies. Cartificates are issuedby Certi fication Gamiittee of the Iatvian
Association of Oropnizatians of Biological Agriadlture.
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7.1. INTRODUCTION

Biological diversityneans the diversity of 1iving orggnisrs on land ard inwaters. Tt includes
diversity both within and between the species. A relation of amitual interdspendence exists between
species in the nature and in various ecosystans. Even a loss of one species may cause uncesirable
darces in thewhole systam. Riolagical diversity increases the stabi lity and the total prodctivity of any
systan, therefore it is an important precondition for a sustaineble agriailture. The necessity to seare
ardnaintain themeximal biological diversity is recognisedworldwice aswell as in the legislation of
theRpldicfTavia® As the biological diversity is possible only on a diverse landscape, it is very
inportant that the landscgee itself isprotected. Tre intellechial ardeterial altire inlatviahas also
develgeed conaarrentlywith its altural landscaee. Therefore, it is inportant topreserve the landscace,
the aultiral and historic heritace as a precadition for a sustairgble develqarent. A real threat to the
present, still relatively rich natural envirament and landscaee of Iatvia gopears with the growing
intensification of the ecoamic activity. Themein threats are:

7 contamination of the enviroment;

7 destruction and denucation of the habitat forwild species;

7 the internyotion or destruction of themigration routes of aninals;

7 the destrnuction or degradation of the aesthetic lardscapee;

7 the destmuction ormutilation of itars of aultural orhistoricheritace.

ForIatvia it iseqally inportant toprotect its omnratral resarces aswell as tole reedy to fulfil
the corditians requiredby intermatical laward caventians. Tre agricultiral policy of the FUervisages
prarotion ard stimilation of the agricultiral use of lard inamamer that is capatible with the preser-
vation and protection of the lardscgee andbicdiversity.

Tre rural landscape is thenost inmportant habitat, aswell as a protection and susterance of the
various natiral life foms of plants, aninals, insacts, arddifferent microorganiss. Trerefore it isvery
Inportant that the develqarent of a strategy for a sustaindole agricultire would include the meintenance
ardpresarvation of themest diverse ratiral envirament. Ttmistbeginat the lewrl of the each irdividal
famer and land user. Fvery harestead is unique, not duplicated and not repeating, and each has its
place inthe tatality of thebiare. Trese irdividal housdholds sauldbe (ot oftenarernct) at the forefrat
in determmining caditians for the preservation ard protection of themost diverse biolagical lardscaee.

7.2. SECURING OF
BIOLOGICAL DIVERSITY
AND LANDSCAPE

PROTECTION
Tre fol lowirg precoditions must ke ful filled toprotect thebiclogical diversity and lardscape:

85 Lard use on fanms should e diversified.
[ ]

8 Frvi rarmental Protection Iaw, Taw on Specially Protected
Neture Territordies, Tawan Protection Soeaces and Bictapes (draft) .
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The ecological principle that soil has a “ridht™ to a argp cover shauldlee follawed. Ttmeans that in
the natiral conditions of Tatvian climetichiotype the soil is coveredwith diverse vegetation daring the
growing seasm. Tt fosters soil sel f-rerewal ardprotects it franercsion. Thisprinciple is not adegqately
follawed in agriciltiral production. Tre soil is frequently exposad witthout any vegetation for lag time
periack (forearple, fields left in rotatiaal fallow, afterpotato ar root argpharvest, etc.) or the sare
crop is aontinual ly aul tivated that depletes the soil. However, the negative inpact canle avoided oy
introducing green mernure or vegetative intercrop as well as a proper crop rotation sequences.

86 Hebitat of wild gpecies shouldle
o proEected.

On a farmvarious species of wild animals and plants can always inhabit areas not used for
aultivation of craes. Roadsides, drainage ditches, lalks, wetlands, meadows and pastures, a yard, a
streamlank, anda pond —all provide habitat of a diverse wild 11 fe and thus they shauld e protected.

8’7 Protection of goecies shouldle
e guarantesd.

The protection of wild as well as daresticated and cultivated species is one of the crucial
measures for the seauring of biological diversity. The necessity toprotect seecies isprescribedby the
Fvirametal Poection Rolicy Planof theRgablicof Tatvia.® Protection of species and the environ—
ment canbe implarented in every farmand nural household. Tt is important to recognise the signifi-
carnce of protection of the ewiramental gelity.

e e protected ardmaintained.

Over centurries Tatvia has experiencad changes inpopulation ninbers, density, distrilutionand in
econanic activity. These danges ard their intensity initiated diverse impact on the biare and the
natural landscape. Forests have leen felled, fields and pastures cultivated, ordhards and gardens
erected. Qur ancestors thus signi ficantly contrilbuted to the present day lardscgee that is uniqee ardwi 11
rnever ke repeated. The landscgee 1s the witness and the record of the history of the Iatvianpegple ant
ailtral heritace.

The yard ard the orchard.

Tre famhouse, the vard, ard the ardherd constitite a united systam that exists as apart of a larger
ratnral envirament. With sinplemeans it ispossible to create goorgoriate aaxditians for the life £ small
nmamels, reptiles, birds, and insects within the presence of huven activity:

7 avoid the use of blacktap concrete and other waterticht material because they poison the lane

way. Gravel paths are very good to provide a dry ard ecolagical ly friendly vard;

7 green the walls of your bui 1dings;

7 set yobira-cacges ard try to save old and hol low trees;

7 create aarpost piles of the orcanic waste — it provides a valuable fertilizer and a habitat for

many srall animals;

7 create hedoes of goprapriate local gpecies;

7try topresene traditianal ly local ly grawn fruit trees, vegetables ar decorative plant varieties;

© Frviramental Protection Rolicy Plan for Iatvia; R., 19%.
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7 prevent the spreading of rapidly reproducing introduced foreign species (Heradeum
mentogzzianm, Inpatients glandilifera and others) ;
7 aultivate rich wild flower lawns instead of the mowed lawns where possible.

Fields.

Maintain a singular envirament, where the daninent plant species is reqularly replaced. The
ruoer of soecies an fields is limited, therefore ansidering thebiolagical diversity enviramentally
frerdly activities are of great Inportance:

7awoidtooearly tillingof anoerlymoist soil that could result insoil aopactian, thus threatening

the survival of soil inhabiting oropnisrs;

Taxidaoftenard regular ussof atter type sail tillageeguipret that could imjureand kill soil arcanists;

7 suely soil with the organicmatter, thus stimilating activities of eartiwornrs;

Tperfomsoil tillage as early as possible to allow the wild animals to find their hebitat;

7mow as late as possible to avoid killing of young aninals;

7 leave boundaries between fields;

7 carry aat harvesting fram the middle of the field cutwards the sides, andprovice the carbine
harvesters with equirent for alaming animels.

Meadows and pastures.

Both are dominant elavents of the nural lardscape. Biolagical diversity is larger there than in
fields, partiailarly in natiral neadows and pastures. Tn order to protect these original ecosystars and
their draracteristic larcebiclagical diversity:

7 do not fertilize and do not perform any other maintenance works in the natiral meadows with

uprodictive soils duaring their bloaring;

7 dorot start apraeture tilling of an overlynoist soil that might facilitate soil corpaction thus
threatening the hebitat of soil intebiting aropniars;

7 save andpreserve single larce trees and shndos in the fields, inpartiadlar if theyare fruit or
kerries prodicing species e.g. wild aple trees, pear trees, sweetlrdar, cak and other species
that sugplywildlifewith foodard seltery

7 preserve ratural pastures for long termpastiuring and haying to avoid frequent ploughing;

7 leave sare patches of pastures not tilled;

7 ow parts of sloughs and floodolains by hand where it is inpossible to use machinery;

7 start arewa low intensitypasturing an oldpasturelands even if it is not econarical lyprofitaole,
such as Juniper averedhillsides, forest pasturding, areas ard flaodlains of lakes or rivers;
7pasture an the hillsides, lake shore slgees, stesper river valleys, infertile sandy areas and

calcaracus soil areas by kesping few shesp for this parpose;

7 do not allow overgrazing and maintain gotinel alance between the herd size and the capacity
of the available lard area ard axrditians;

7 start haying fran the middle of the field and outwards the side, and equip machinery with
devices to scare away animals that often hide in the not mowed part of the field.

Roadsides and ditches:

7 plant hedges, trees, shrnios and alleys alang the readsices. Use locally grown food and seed
bearingplants that provide hebitat for animals;

7 leave single ratural trees, shrios and tall sucoulent veoetation patches alang the roedsides
where planting isrot feasible;

7 prevent nowing of roadside ditdhes before the young aninals have groan, i.e. end of July;

7 do not lum the dry grasses of previcus seasons in the soring.
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The aquatic ecosystems.

The aquatic ecosystems are standing or rumning waters like sloughs, ponds, lakes aswell as
ditches, streams, cresks, and rivers. They contrilute to the beauty of the landscape, and provice a
habitat formeny plants, animal, insact, andmicroorganism seecies. In order to presaerve and tonaintain
hiological diversity ard lardscaoe:

7 create ponds andplant its kanks with tress, shrios and grass;

7 save ard inprove the natural vegetation along the kanks of lakes, strears, and rivers;

7 do ot allow any umarranted regulation of streamand river beds.

Try to leave the netural flow of rivers and streans ualtered as it has develgeed inalkalance with
the whole enviroment. If possible, attanpt to recair already dareced ratiral dhanrels and restore the
hiclogical diversity of thesehictas as a vital part of thebiolagical ly ard gearordological Iy develgoed
total retiral ewviranent.
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Appendix 1
Calculation of fertilizer plan for ane field oan your own farm

Fertilizerneadsper tan yield for different arqos are raghly will be assessed accarding to Table 9.
The amaunt of narure andplant nutrients in it will be assessad fran Table 8. See exanple an Table 12.

Glailatrion Amount Plant nitrients, ky
N PO KO

275 2

Norm* (need) per ha (Table 10)

Nom (need) per  ha (linelx  ha)

Marure from (Table 9)

Effective fartilizingwvalie of trenanre, $

(estimate dependent on goplication time

ard tedmique, etc.)

5 Effective fertilizirgvalie of trenmanre,
ky (Lire 3x lire4 / 100)

6 Difference, tobe gpliedasmineral
fertilizr (lire2-1lire5)

7 Plat nitrient aottent inusad fertilizers

Sw N

8 to carply with the rest
reed of nitrogen (lire 6/ Lire 7<100), kg

9 to carply with the rest
need of BQ (Lire 6 / 1ine 7100), kg

10 to carply with the rest

resdof KO (lire 6/ line 7x100), ky

*The norm 1s cetermined fran the stancard nommative (Table 9) , adjusted for field history — here uncer the fertilizing
effect of previcus crep, P of the soil, soil type, soil analyses —here uxkr N, amalyses, ard for the clinate in the
|gian.
This table is prepared for use of different types of mireral fertilizers, as there usially are usad
nore than are type.
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Apperdix 2
Calculation of murber of Livestock Units and livestock density an your own farm
Housing system Manure type IU per animal Nuroer of IUintaal
aninels
1 2 3 4 5=3x4
Sowwith 18 piglets to 20 kg weight
Slidfloor | Solidnerire | 02L |
Slachter pigs prodaced , 20 - 100 kg live weight
Sloted floor Shurrywashing 010
Feriodical fhush 0®
Solidfloor Shrry 0r
Solidnenure 015
Dairy aow, milk yield 3500 - 5000 ko per year
Tiew, salidfloar Solidmernure 06
Shrry
Dairy aow, milk yield 5000 — 7000 ko per year
Tieyp, solidflaor Solidmernre
Shary 06
Dairy aow, milk yield aoove 7000 kg per year
Tieyp, salidflaor Solidmenre 10
Shrry 08
Yaxrg stock (cattle), up to 6mnthold
Tieyp, salidflaar Solidnenure 014
Shrry on
Tieyp, degplitter Solidrernre 018
Heifer, 6to24mmth
Tieyp, solidflaor Solidrernre 037
Shrry 03
Tievp, deplitter Solidmenre 04
Rulls, fram6nmonths up to 450 ky liveweight (26manths)
Tieyp, solidflaor Solidmenre (0%5%
Shrry 0%
Sloted floor Shrry (%5)
Fee, deplitter Solidmenure 0,&3
Horse
Tiep, solid floor | solidmenure | 0| |
Sheep
Deeplitter | solidnenre | oo | |
Hens
Deplitter Slidrenre ‘ 0a ‘ ‘
Bttery Shrry 0,a
TOTAL NUMBER OF LIVSTOCK UNITS
Haof agriaihral lad |
LIVESTOCK DENSITY, IU per ha agricultural land
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Apperdix 3
Housing system Marure type Tonnes manure produ- | Number Tonnes manure
sistém aed per animel per year | of animals Intdal
1 2 3 4 5=3x4
Sowwith 18 piglets to 20 kg weight
Slidflax | Solidmerure | 46
Slaghter pigs, 20 — 100 ky live weight
Slotedflax Shurrywashing 87
Rerigdical flish 34
Solidflax Shrry 36
Solidmanre 26
Dairy cow, milk yield 3500 — 5000 kg per year
Tieyp, solidfloor Solidnernure 130
Shrry 2,0
Dairy cow, milk yield 5000 — 7000 kg per year
Tielp, salidfloor Solidmenre 155
Shrry 21,0
Dairy aow, milk yield aoove 7000 ko per year
Tiew, salid floar Solidmernure 17,5
Shrry 30
Yarg stock (cattle) , up to 6month old
Tievp, solidflaor Solidrerre 26
Shrry 60
Tieyp, deplitter Solidmenure 40
Heifer, 6to24mxth
Tieyp, solidfloor Solidnernre q7
Shrry 150
Tieyp, deplitter Solidmernre 90
Rulls fran 6months wp to 450 kg live weight (26 months)
Tiewp, salidfloor Solidmernre 1,1
Shrry 20,5
Slotted flaor Shrry 2,5
Fes, caplitter Solidnenre 150
Horse
Tievp, solidfloor |  solidmenre | 80
Sheep
Deplitter |  solidrenre 09
Hens
Deeplitter Solidmenre 01
Battery Shrry 01
Additional effluents

Fran silage clarps, n?
Franmi 1king parlaurs, m
Franrainfall, né
Franwashing of stables,
Framother sources, ¢

Months storace cgeacity

REQUIRED SIZE OF MANURE STORAGE, M

TOTAL AMOUNT OF ANIMAL MANURE PER YEAR, TONNES
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LEGISLATION IN AGRO -
ENVIRONMENTAL
SECTOR IN LATVIA

21.06.1991
06.08.1901
02.03.1993
30.03.1993
20.04.1993
05.02.19%
30.06.19%
10.08.19%
14.09.19%

14.09.19%
02.05.19%
20.06.19%

24.10.19%
03.12.19%
05.02.1997
01.04.1997
22.04.1997
12.08.1997
21.10.1997

0L.11.1997

1997
1997

27.01.19%8
14.02.19%8
14.10.19%8
15.10.19%8
17.12.19%8
1998

1998
1998
07.09.199
05.10.1999

Draft in 1999

Law on Land Use and Survey

Bwiramental Protection law

Taw on Special ly Protected Nature Territories

Law on Hazardous Waste

Law on Iand Reclamation

Instruction on Register Order of Plant Protection Producte inlatvia

Regulations on Trace and Use of Plant Protection Productes

Building Law

Taw on Restitution of Ownership’ s Rights on Tand in Especially Protected Nature
(ojects

Natural Resources Tax Law

Law on Subsoil

Order of Adgptation of the Noms of Nature Resource Tax — Regulations of the Caoinet
of Ministers

Tawon Agriculture

Conosption Latvian nural devel garent policy — Accspted by Cabiret of Ministers
Lawan Protection Belts

Gereral Ruilding Regulatians, Regulations of the Caboirnet of Ministers

Water Use Permit Requlations, Regulations of the Cabinet of Ministers

Regulations of Cauncil of Ministers aoout permits for Land Use Type Transfomation
Regulatians and Gereral Provisions for the Protection and Use of Seecially Protected
Neture Territories — Regulatians of the Cabiret of Ministers

Regulations on the Use of Sewage Sludge in Soil Fertilizing and Develoarent of
Territories —Regulatians of the Cloiret of Ministers

List an Record of P Protection Prodiuce inTatvia, yearl995 - 2005

Regulations of Council of Ministers about Transformation Agriculture
Tard to Forestlard

Tatvian Natianal Conasption of Territory Plamning, Accspted by Caoinet of Ministers
Territory Plamning Regulations of Council of MinistersNo. &

Taw on Envirommental Tmpact Assessments

Taw about Terri tory Planing

Plant ProtectionIaw

Stardarts of Biological Agriailture Sertificates. Association of Tatvian Biological
Igriailtire instititrians, Ricg,p.28.

Country Develoarent Program

Bedigree record nometive doaarents, 1 volure. Ministry of Agriculture
Regulation an Distributian, Storage and Use of Plant Protection Prodictes
Regulation on Register Order of Plant Protection Products

Taw on Protection of Species and Rictopes
Tlawon Fertilizers
Law on Veterinary
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