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Introducere

Acest manual a apirut ca rezultat al unei
campanii privind importanta gunoiu-
lui de grajd lichid pentru fertilizare in
agriculturi. Aceasti campanie a fost reali-
zati de Maschinenring Kommunalservice
Gottingen si Spelleken Assoc. cu sprijinul
Agentiei Federale pentru Protectia Mediu-
lui in vara si toamna anului 2020 in Repu-
blica Moldova. Manualul a fost elaborat la
solicitarea fermierilor moldoveni, iar succe-
sul proiectului se datoreazi in mare misurd
colaboririi lor active. Moldova este un bun
exemplu de agriculturi orientatd spre nor-
mele UE in sud-estul Europei. Moldova nu
este unica tard in acest sens, fiind urmati
de alte tiri importante precum Roménia,
Serbia si Ucraina. Legislatia lor este, sau se
bazeazi sau urmeazi si se bazeze din ce in ce
mai mult pe reglementirile UE, produsele
lor sunt livrate in UE si toate conditiile de
protectie a mediului corespund prescripti-
ilor si modelelor UE. Scopul acestei trans-
formiri este cooperarea imbunititita si
interconectati intre gospodiriile anima-
liere si agricole in ceea ce priveste gunoiul

de grajd lichid si solid.

Acest manual arati modul in care o utili-
zare compatibild din punct de vedere eco-
logic si operational a gunoiului de grajd
lichid din fermele zootehnice ale ¢irii poate
fi intercalati in celelalte domenii ale secto-
rului agricol. El defineste gunoiul de grajd
lichid ca ingrisimint agricol (Capitolul
1), descrie posibilitatea unei poluiri a me-
diului (Capitolul 2) si importanta insta-

latiilor de biogaz (Capitolul 3) in lantul
valoric. Incepﬁnd cu capitolul 4 se explici
stocarea gunoiului de grajd lichid, con-
structia recipientelor necesare si se descrie
separarea particulelor solidelor si a guno-
iului de grajd lichid pentru o transportare
mai eficienti (Capitolul 5). Manualul con-
tine, de asemenea, informatii cu privire la
investigarea diferitelor forme de gunoi
de grajd si calculul dozei de aplicare a dife-
ritelor forme de gunoi de grajd (Capitolul
6), cele mai potrivite perioade de aplicare
sau de restrictie a ingrisiméntului pe par-
cursul anului (Capitolul 7) si oferi sfaturi
practice pentru transportarea gunoiului
de grajd la cAimp (Capitolul 8) si aplicarea
lui la sol (Capitolul 9). Perspectivele asu-
pra pietei si logisticii gunoiului de grajd
in sud-estul Europei, folosind ca exemplu
Republica Moldova, sunt prezentate in
Capitolul 10, iar oportunititile pentru
tehnologia agricoli localizati in regiune
sunt prezentate in Capitolul 11. Capitolul
12 contine recomandiri importante pri-
vind manipularea substantelor pericu-
loase din gunoiul de grajd lichid. In final,
rezumim cele mai importante sfaturi intr-o
listd de indicii (Sectiunea 13).

La crearea acestui manual au contribuit:
Maschinenring Gottingen, care a fost
fondati in 1965 si in 1995 a creat Maschi-
nenring Kommunalservice (MRK) Goét-
tingen in calitate de filiali a MR Géttingen
si Kassel. In total circa 1100 de intreprin-
deri agricole in calitate de membri si aproxi-
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INTRODUCERE

mativ 250 de instalatii de biogaz de diferite
categorii sunt coordonate in Germania in
parteneriat agricol. In calitate de Societate
cu Rispundere Limitatd (GmbH), MRK
Gottingen coordoneazi alte zece companii
de furnizare a serviciilor. Printre acestea se
numiri, pe lingi diverse servicii de comer-
cializare a biogazului pe piata de energie
electrici, planificarea si coordonarea insta-
latiilor de biogaz, in special intreprinderea
de distributie a gunoiului de grajd lichid
GAG.

Spelleken Asoc. este o companie de con-
sultanti din Alzenau din Franconia Infe-
rioard, care proiecteazd si implementeazi
proiecte complexe in Europa de Sud-Est si
America Latini. Spelleken Asoc. sprijind
timp indelungat Conventia pentru apira-
rea drepturilor omului (MRK) in Europa
de Sud-Est. Autorii acestui manual sunt
fermierii Dennis Uhlendorft'si Jan Hampe
si economistul pentru dezvoltare Hans-
Gerd Spelleken. Editarea a fost realizati de
experti de la Agentia Federali de protectie
a Mediului din Germania (UBA) si Marius
Kleilein (MRK).
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Capitolul 1:

Gunoi de grajd lichid
ca Tngrasamant agricol

Gunoiul de grajd este un amestec de excre-
mente si urind de la animalele de ferm3, in
special porci si bovine. In trecut, la fel ca
si astdzi, in fermele mici si mijlocii, gunoiul
de grajd constd din mase fecale animaliere
amestecate cu paie.

Gunoiul de grajd si excretiile animale nu
sunt deseuri! Mai degrabi, este un ingri-
simant organic natural si valoros. Gunoiul
de grajd este format din substante nutritive

si materie organici, dizolvate in apa, cu un
continut sporit de minerale. El contine nu-
trienti de bazd, cum ar fi azotul, fosforul
si potasiul (azofoska). Mirosul puternic al
gunoiului de grajd se datoreazi gazelor de
dioxid de carbon, amoniac, metan si sulfat
de hidrogen eliberate in timpul excretiei.

Inainte de aparitia fertilizirii minerale, fer-
tilizarea solului cu gunoi de grajd si excretii
animale solide era singura modalitate de a

Inventia ingrasaméantului mineral

Plantele extrag substantele nutritive si sarurile minerale din
sol. Nutrientii ajung astfel in culturile recoltate. Tn functie de
componenta minerald a solului, acesta se epuizeaza dupa cate-
va recolte. Dar exista o contramasura: fertilizarea.

Cea mai veche mentiune n literatura mondiald despre ferti-
lizare apare in Occident in Odiseea lui Homer, in secolul al
Vlll-lea T.Hr. Tn curtea fermei lui Ulise, o gramada de balegar
elimina mirosuri pana cand continutul sau a fost raspandit
pe camp.

Tngrasamantul verde din plante colectoare de azot, care
apoi erau introduse n aratura, apare mai tarziu la romani.
Neprelucrarea temporara a pamanturilor ca parte a rotatiei
trienale de cultivare a fost, de asemenea, o masura raspan-
dita pe larg Tn Evul Mediu, pentru a permite zonei cultivate
sa-si revina Tnainte de urmatoarea perioada de vegetatie.
Intre timp, intemperiile cauzau eliberarea mineralelor din
rocd din sol, acestea devenind astfel disponibile pentru ur-
matoarelor culturi.

' Sursa: https://www.planet-wissen.de

lor 7n agricultura. Tn vremurile moderne, s-a examinat fiziologia
nutritionala a plantei si aprovizionarea cu nutrienti a solului. Dupa
ce Justus von Liebig (1803-1873) si-a formulat constatarile privind
necesitatea fertilizarii solului, pierderile de saruri minerale din sol
au Tnceput sa fie compensate prin fertilizare.

Tn anii 1905-1908, chimistul Fritz Haber a elaborat sinteza
catalitica a amoniacului. Industriasul Carl Bosch a reusit apoi
sa descopere un proces, care a permis producerea in masd a
amoniacului. Aceasta metoda Haber-Bosch a constituit baza
pentru productia de Tngrasdmant sintetic cu azot.

Incepénd cu cel de-al Doilea Rézboi Mondial, ingrdsdmintele
cu compozitii diferite au primit o raspdndire din ce in ce mai
largd pe piata tdrilor industrializate si celor in curs de tranzitie
economicd. Utilizarea lor a devenit un standard in gospodariile
agricole moderne, dar a fdcut obiectul presiunii criticilor publice
in anii 1980 din cauza riscurilor legate de mediu si a alternati-
velor naturale'.
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CAPITOLUL 1

stabiliza si, respectiv, a creste recoltele. Va-
loarea gunoiului de grajd este cunoscuti de
secole si a fost mereu practicati pe larg in
trecut. Odati cu descoperirea ingrisiman-
tului mineral (vezi blocul tematic de mai
jos), aceste cunostinte au fost date uitirii.

Azotul, fosforul si potasiul sunt esentiale
pentru o buni crestere si un randament

Pe lingi efectele nutritive si fertilizante, gu-
noiul de grajd are un avantaj decisiv fati de
ingrisimantul mineral: substanta organici
continuti in gunoiul de grajd contribuie
la formarea humusului in sol. Humusul
serveste drept mecanism de captare §i acu-
mulare a apei, sporeste fertilitatea solului
si, sub formi de humus nutritiv, serveste ca
ingrisimint de rezervi.

sporit al plantelor.

Ce este azofoska (NPK)

Abrevierea NPK denumeste principalii nutrienti din compo-
nenta Tngrasamantului azofoska, care contribuie la cresterea
plantelor si la sporirea randamentelor Tn agricultura. Acestea
se gasesc Tn concentratii mari Tn Thgrasamintele minerale, pre-
cum si Tn gunoiul de grajd lichid si excretiile animale solide.

N = azot, exista in forma minerala si organica. Azotul serveste
drept stimulator de crestere pentru plante. Plantele absorb azo-
tul Tn principal sub forma de nitrati; amoniul si ureea pot fi, de
asemenea, preluate direct. Asa-numita mineralizare (descompu-
nerea materiei organice in materie anorganica de catre microor-
ganisme) face ca azotul organic sa fie disponibil pentru plante.
Nitratii pot fi spalati rapid din sol prin precipitatii, Tn timp ce amo-
niul se leaga de mineralele argiloase din sol si este folosit pentru
a forma ulterior humus, precum si pentru a asigura plantelor
aprovizionare cu azot pe termen lung. Planta transforma azotul
n proteine, care sunt necesare pentru crestere si reproducere.
Lipsa de azot poate fi recunoscuta prin decolorarea frunzelor (
culoare verde deschis), iar cresterea plantei este inhibata semni-
ficativ. Prea mult azot duce la suprafertilizare (frunzele capata o
culoare verde intens cu nuanta albastrie, lastari moi), la spalarea
mineralelor din n sol si astfel la efecte negative asupra apelor
subterane. Absorbtia de azot de catre plante poate fi, de aseme-
nea, inhibata de lipsa altor nutrienti, cum ar fi potasiul.

P = fosfor, este prezent in sol in mod natural, dar poate fi
absorbit de plantd doar partial. Ca macronutrient, fosforul

este indispensabil pentru metabolismul plantelor. Pe langa
construirea enzimelor vegetale si functia principala a multor
sinteze de vitamine si proteine, fosforul are, de asemenea,
un rol important in formarea semintelor si fructelor. Dispo-
nibilitatea fosforului depinde de valoarea pH-ului din sol. 0
valoare prea mare a pH-ului duce la fixarea fosforului in sol,
datoritd carui fapt el nu poate fi absorbit de planta. Pe langa
beneficiile pentru plantd, fosforul serveste si la imbunatatirea
structurii solului, adica conditioneaza o afanare si fermentare
mai buna a solului. Ambele substante fac pamantul mai fin
si afanat, mai ales dupa arat. Lipsa de fosfor poate fi recu-
noscuta dupa caderea si colorarea rosu-violet a frunzelor
mature. Dezvoltarea radiculard este in mod clar redusa, iar
metabolismul plantei este perturbat.

K = potasiu (denumit si potasa = carbonat, hidroxid sau cloru-
ra de potasiu), la fel ca azotul si fosforul, reprezintd un macro-
nutrient important pentru planta si participa la procesul de fo-
tosinteza a plantelor. Potasiul favorizeaza formarea si stocarea
carbohidratilor. El favorizeaza echilibrul hidric al plantei, prin
urmare aceasta da dovada de mai mula rezistenta la stresul
cauzat de secetd. n plus, potasiul favorizeaza rezistenta plantei
atat la boli, cat si la riscul de deformare (indoire a culturilor
agricole) prin stabilizarea tesutului de sustinere al plantei. In
caz de lipsa de potasiu, plantele capata o aparenta de ofilire si
un aspect lipsit de viata. Partial frunzele capdta o culoare verde
deschis de la margini spre centru.

Gunoiul de grajd lichid folosit ca ingrisi-
mént poate contribui astfel in mod decisiv
la sporirea randamentului recoltei. Pe lingd
principalii nutrienti NPK (azot, fosfor, pota-
siu), gunoiul de grajd lichid contine i micro-
nutrienti pentru plante si sol, pe care ingri§i—
mintele minerale comerciale nu le ofera.

10 | MANUAL PENTRU PRODUCATORI AGRICOLI

Gunoiul de grajd lichid este, prin urmare,
un ingrisimant natural, valoros, care este
generat automat in procesul de crestere a
animalelor. Acesta devine astfel elementul
de bazi al circulatiei nutrientilor in coope-
rarea dintre gospodiriile agricole si cele de
crestere a animalelor.



Gunoi de grajd lichid ca ingrdsamant agricol

In primul rind, gunoiul de grajd lichid este
colectat la fermele de animale si depozitat
in rezervoare de gunoi de grajd. Apoi este
aplicat pe cAmp ca ingrisimant si absorbit

CIRCULATIA NUTRIENTILOR

DIN GUNOIUL DE GRAJD

treptat de plante. Plantele, care cresc re-
spectiv mai bine, sunt ulterior recoltate si
folosite din nou ca hrani pentru animale,
astfel ciclul este inchis (vezi Infograficul 1).

Gunoiul defgrajd

se acumuleaza

Gunoiul de grajd

se depoziteaza

intr-un rezervor

special

este imprastiat Nutrientii continuti
camp conform in gunoiul de
caietulvilde sarcini grajd lichid sunt

absorbiti de plante

Plantele recoltate

Astfel are
loc circulatia
nutrientilor

ajung in

a anima

O Infografic 1: Circulatia nutrientilor

sistemul

de alimentare

lelor
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Capitolul 2:

Impactul gunoiului de grajd

lichid asupra mediului

Gunoiul de grajd lichid poate fi atit un
blestem, cit si o binecuvintare. Primul se
aplici atunci cind nutrientii din gunoiul
de grajd nu sunt utilizati sistematic si pro-
fesional, ci sunt evacuati in sol §i api ne-
filtrati si in cantititi excesive. Acest lucru
poate duce la deteriorarea considerabili a
echilibrului ecologic. Si invers - este o bine-
cuvéntare atunci cind imbogiteste solul in
doza potrivitd si sporeste astfel productivi-
tatea agriculturii. Acest capitol se referd la
daunele care trebuie evitate.

Mai intii de toate, trebuie de evitat faptul
ca gunoiul de grajd si pitrundi in apele de
suprafati sau subterane. In general existd
trei cii de infiltrare a gunoiul de grajd in
sursele de api:

1. Recipiente de stocare neetanse (care pre-
zintd scurgeri);

2. Aplicare incorecti la sol;

3. Fertilizarea excesiva.

De reguld, gunoiul de grajd lichid pitrun-
de in apele de suprafati prin rezervoare de
stocare neetanse. Ulterior, gunoiul de grajd
lichid ajunge la suprafati prin santurile de
drenaj pluvial ale fermelor in apele de su-
prafatd sau se scurge direct sub spatiile de
stocare.

In afari de aceasta, gunoiul de grajd li-
chid este uneori aplicat in zonele agrico-

12 | MANUAL PENTRU PRODUCATORI AGRICOLI

le la momentul nepotrivit. De exemplu,
gunoiul de grajd lichid nu se aplici pe
soluri inghetate sau saturate cu api dupi
ploi abundente. In caz contrar, mai ales
pe terenuri deluroase, existd riscul ca o
parte din gunoiul de grajd lichid si nu
se infiltreze in pimant, ci mai degrabi si
se scurgd pe suprafati prin santurile de
drenaj in apele terestre. Mai multe detalii
cu privire la perioadele potrivite pentru a
aplica gunoiul de grajd lichid pot fi gisite
in Capitolul 7.

Daci cantitatea de ingrisimint aplicatd
constant este prea mare, excesul de azot
si, in unele cazuri, si fosfor, se acumuleazi
si este spilat in apele subterane, de unde
patrunde in rduri. Acest proces este unul
indelungat, si poate dura de la 10 pini la
30 de ani. In acest sens, desigur, este ne-
voie de timp pentru ca situatia sa revind
la normal. Doar atunci cind poluarea cu
exces de ingrisiminte in apele subterane

O Fig. 1: Phaeocystis
algae (Spuma de alge)



Impactul gunoiului de grajd lichid asupra mediului

O Fig. 2: Alge verzi in
Marea Nordului

va scidea, aportul de nutrienti in apele te-

restre se va normaliza din nou.

Daci gunoiul de grajd lichid pitrunde in
apele terestre prin ciile de pitrundere men-
tionate, apele se pot ,eutrofiza” si, in cele
din urmi, ,altera” in rezultatul unui proces
mai indelungat de aport excesiv al nutrien-
tilor. Aceasta inseamni ci prea multd mate-
rie organici - de exemplu sub formi de alge
- se formeazi intr-o sursd de api din cauza
aportului suplimentar de azot si mai ales de
fosfat. Acestea materie organici consumi
cea mai mare parte a oxigenului din api, iar
celelalte organisme vii prezente in apid pot
muri din cauza lipsei de oxigen. In final se
formeazi procese anaerobe, apa incepe si

Excesul de azot prezinti pericol nu doar
pentru apele terestre, ci si pentru cele sub-
terane. In sol, azotul este transformat in ni-
trat. Acest nitrat se scurge apoi treptat din
stratul superior al solului in stratul penetrat
de ape subterane. Acest lucru duce apoi la
faptul ci valoarea limitd actuald a nitratilor
(50 mg/litru) din directiva UE privind ape-
le subterane este depasit.

Continutul crescut de nitrati in apele
subterane duce, de asemenea, la proportii
crescute a acestora in apa potabili, care pro-
vine, de reguld, din apele subterane. Daci
nitratii pitrund prin apa consumata in cor-
pul uman, acestia se transforma ulterior in
nitriti. Continutul prea mare de nitriti in
apa potabili poate diuna semnificativ sini-
titii, in special a sugarilor.

Utilizarea ingrisimintelor provoaci, de
asemenea, emanarea oxidului de azot, de-
oarece atit gunoiul de grajd si bilegarul,
cit si ingrisimintele minerale (adici cele
produse industrial), contin azot. Odati
supusi procesului de descompunere, acesti
compusi azotati produc, printre altele, oxid

elimine miros neplicut si ,,si se altereze”.

Oxidul de azot

Oxidul de azot (N20) este un ,,gaz cu efect de sera” care este de
aproximativ 300 de ori mai daunator pentru clima decat dioxidul
de carbon (C02). Principalele surse de provenienta a oxidului de
azot sunt Tngrasamintele azotate Tn agricultura si cresterea ani-
malelor, procesele din industria chimica si procesele de ardere.

Asadar, agricultura contribuie in mare masura la emisiile de oxid
de azot. Tn acelasi timp existd o diferenta intre emisiile directe si
indirecte de oxid de azot. Emisiile directe de oxid de azot provin
din procesele agricole: emisii de azot reactiv din Tngrasaminte-
le organice si minerale si emisiile de azot atmosferic, precum
si azotul reactiv (Nr) din sol din reziduuri de origine vegetala si
fixarea biologica a azotului de catre plantele proteice (legumi-
noase). Emisiile indirecte de oxid de azot apar Tn conditiile Tn care
compusii reactivi de azot, cum ar fi nitratii si amoniacul, ajung
n mediul Tnconjurdtor. Oxidul de azot este produs din compusii
reactivi de azot in procesele de nitrificare si denitrificare. n pro-
ductia agricold, emisiile de oxid de azot se datoreaza in principal
utilizarii Tngrasamintelor cu azot. Pe langa utilizarea unor canti-

2 Sursa: https://www.lfu.bayern.de

de azot?.

tati anumite de Tngrasamant cu azot sau var, alti factori, precum
clima, temperatura, proprietatile solului si tehnologia Thgrasa-
mintelor, determind volumul de emisii de gaze cu efect de sera.

Pe mlastinile si pajistile reabilitate, continutul ridicat de humus
dupa fertilizare are ca rezultat o emisie deosebit de mare de gaze
cu efect de sera (pe langa oxid de azot, si C02). Aceste emisii de
gaze cu efect de sera pot fi reduse prin Tmbunatatirea producti-
vitdtii azotului. Surplusurile de azot pot fi reduse prin determina-
rea necesitatii de ingrasaminte ale plantelor, inclusiv bilantul de
humus, si prin analiza continutului de nutrienti din componenta
ngrasamintelor organice. Pe termen lung se va utiliza circa 90
de kilograme pe hectar anual, cu conditia ca o parte din Tngrasa-
mant este gunoi de grajd®. Datorita Protocolului de la Kyoto, care
desemneaza reducerea gazelor cu efect de serd ca fiind obligato-
rie, statele membre participante la Conventia-cadru a Natiunilor
Unite asupra schimbarilor climatice trebuie sa ia masuri pentru
reducerea emisiilor de N20, reducerea surplusului de azot fiind o
contributie importanta.

% https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-04-14_texte_33-2021_tierhaltung_bf_0.pdf
“ Sursa: https://www.umweltbundesamt.de/en/topics/soil-agriculture/ecological-impact-of-farming/nitrous-oxide-methane
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Capitolul 3:

Instalatii de biogaz

Gunoiul de grajd lichid este o resursi mul-
tifunctionald, care oferd fermierilor posi-
bilitatea de a construi instalatii de biogaz
(IBG). Inainte de a fi distribuit pe cimp,
gunoiul de grajd lichid este directionat prin
aceastd instalatie. Fermentarea gunoiului
de grajd lichid in IBG produce energie
(electricitate si cilduri). Aceasta poate fi
folositd pentru uz personal sau vinduti pe
piata nationala de energie electrica.

Intr-o instalatie de biogaz, materialele or-
ganice precum gunoiul de grajd lichid, bi-
legarul, porumbul sau sfecla de zahir sunt
descompuse in mod anaerob (fird oxigen),
cu ajutorul bacteriilor, cu scop de a produ-
ce biogaz combustibil. Cu acest biogaz poa-
te fi operati o unitate combinati de cilduri
si energie pentru a genera energie electrici
si termicd. Deseurile vegetale din instalati-
ile de biogaz care rimin dupi ardere pot fi
apoi aplicate pe cAmp ca ingrisimant lichid
(dejectii animaliere). Acesta trebuie aplicat
aproximativ in acelasi mod ca si gunoiul
de grajd netratat, care face obiectul acestui
manual in calitate de material de bazi.

O alti alternativi de utilizare a instalatiilor
de biogaz este de a procesa materialul orga-
nic (sau doar gunoiul de grajd) in biometan
si directionarea lui in reteaua de gaze natu-
rale. Cu toate acestea, acest lucru deseori
esucazi din cauza optiunii contractuale
fati de furnizorul de gaze naturale (tarif de
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alimentare) sau pentru ci starea tehnici a
retelelor existente lasi de dorit (sunt inve-
chite). In Moldova nu existi o referinti co-
respunzitoare; MoldovaGaz va fi probabil
dispusi si accepte biogaz in retea doar in
rezultatul unui efort considerabil de nego-
ciere.

Instalatiile de biogaz pot reprezenta o sursi
suplimentari de venit pentru fermieri dato-
ritd posibilititilor de directionare a biome-
tanului in reteaua de gaz. In Germania, ca
urmare a acestui fap, veniturile fermierilor
au crescut cu aproximativ 50%, conform
datelor din reteaua MRK. Chiar daci acest
lucru nu va fi deocamdati fezabil in Repu-
blica Moldova, instalatiile de biogaz sunt
incd o posibilitate de a genera energia ne-
cesard in gospodariile agricole si de crestere
a animalelor si in tari sub formi de ener-
gie electricd si termicd, diminuind astfel
cheltuielile aferente. Deoarece fermentarea
deseurilor agricole nu elibereazi CO?2, in-
stalatiile de biogaz reprezinti o contributie
importanti la tranzitia energetici (trecerea
la surse alternative de energie). In Germa-
nia, cele 9.000 de instalatii de biogaz pro-
duc aproximativ 5% din necesarul total de
energie al tirii. Aceasta este foarte mult,
deoarece electricitatea generati aici este po-
trivitd si pentru sarcini de bazi si de virf.
Potrivit pentru sarcinile de bazi - inseam-
ni ci instalatiile de biogaz functioneazi
continuu (repartizat pe parcursul zilei firi



Instalatii de biogaz

O Fig. 3: Instalatia de
biogaz in Rosdorf

pauze de noapte §i repartizat pe parcursul
anului fird fluctuatii sezoniere) si, astfel,
livreazi electricitate in retea la o ratd relativ

constantd. Potrivit pentru sarcini de varf
- inseamnd cd contributia instalatiilor de
biogaz poate fi solicitatd de centrele de con-
trol ale retelelor electrice nationale in peri-
oadele de cerere mare de energie electrici.

Casi in majoritatea tirilor europene, Mol-
dova are §i o proceduri de aprobare pentru
noile centrale de biogaz cu alocarea unui
tarif de alimentare cu energie electrica.
Aceastd proceduri este absolut functiona-
la si duce la un tarif mediu de aproxima-
tiv 0,10 EUR per kWh cu protectie legald
timp de aproximativ 15 ani.

La planificarea instalatiei, se decide cit de
economic si profitabil va fi proiectul. Este
larg rispanditd planificarea bazati pe mo-
dulele oferite de producitorul sistemului.
In Germania activeazi cAteva sute de com-
panii mijlocii si citeva mii de companii mai
mici care pot planifica si construi centrale

de biogaz. Asamblarea §i constructia unui
sistem se aseamdnd cu un mare proiect ar-
tizanal in care sunt conectate pani la 50
de componente individuale. Acest lucru
le permite fermierilor si dea comandi de
produse si solutii individuale, astfel incat
instalatia combinati de cilduri si energie si
se potriveascd exact gospodiriei agricole re-
spective. Autorii acestui manual afirmi ci
dimensiunile unei astfel de instalatii pot fi
de asa naturi incit ea si fie capabild si pre-
lucreze i deseuri de la fermierii invecinati
sau de la companiile industriale regionale,
care, de exemplu, pot livra produse alterate
de gen lactate sau pulpi de sfecld in calitate
de co-substraturi.

Notd: In 2019 in Republica Moldova a
fost creat un atlas cu privire la substra-
turi www.biodeseuri.md, care are ca scop
promovarea cunoasterii si afinitdtile legate
de co-substraturi.

Planificarea individuali a sistemelor de
acest gen ar trebui si fie elaborate cu viitoa-
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re perspectivi, astfel incit si poatd anticipa
viitoare schimbiri si evolutii sau, de exem-
plu, schimbul de generatii cu efecte cores-
punzitoare asupra substraturilor si struc-
turilor organizationale. Pe termen lung, o
instalatie combinati de cilduri si energie,
bazati pe acest model, este mai avantajoasi
din punct de vedere economic.

O instalatie de biogaz poate functiona
pe bazi pe gunoi de grajd lichid de porc,
bovine sau pasire. O capacitate de aproxi-
mativ 250 kW corespunde unei ferme cu
aproximativ 120 de vaci si aproximativ 60
de hectare de teren arabil. Potrivit cerceti-
rilor autorilor, cele mai potrivite sisteme de
acest gen pentru Republica Moldova ar fi
cele de la 250 kW in sus, desi sisteme muni-
cipale de pini la aproximativ 4 MW pot de
asemenea prezenta interes. Un sistem co-
munal necesiti un management modern,
transparent si agil, inclusiv din partea ora-
sului sau a districtului. Costul constructiei
este de aproximativ 3.000 de euro per watt,
astfel inct construirea unui sistem de 500
kW in Moldova ar costa in jur de 1,5 mili-
oane de euro.

La achizitionarea componentelor, pompele
si, in special, sistemele electronicele ar tre-
bui si fie de cea mai inalti calitate, in timp
ce betonul si cablajul, precum si foliile si alte
componente prefabricate pot fi achizitiona-
te relativ ieftin in intreaga lume. Este reco-
mandabil ca constructia in sine si aibi loc
sub conducerea si supravegherea noastri.
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De asemenea, funcgionarea unei instalagii
de biogaz urmeazi si fie organizati ca o
colaborare cu participarea unor competen-
te locale la functiile de bazi, de exemplu
un specialist disponibil la nivel local si o
companie inginereasci disponibili la nivel
regional. In capitalele existi institutii de
invitimant individuale care deja oferi stu-
dii si competente in domeniul instalatiilor
de biogaz (exemplu in Moldova - Colegiul
Ecologic din Chisiniu), precum si com-
panii individuale, care se ocupi de acest
subiect de specialitate. Daci doriti si con-
struiti o instalatie de biogaz dupi modelul
»Bauherrnmodell” (in acest model, inves-
titorul nu actioneazi ca destinatar final al
proprietdtii, ci ca constructor), MRK isi
oferi serviciile in vederea unui ajutor per-
manent in cadrul unui contract de intreti-
nere sau asistentd.



Capitolul 4:

Stocarea si constructia
rezervoarelor si

containerelor

Planificarea si constructia unei instala-
tii de stocare a gunoiului de grajd lichid
necesiti mai intii o evaluare a volumului
de stocare. Calculul se face pe baza nu-
mirului de animale din fermd, precum si
a perioadei de restrictie cu privire la utili-
zarea gunoiului de grajd lichid, a suprafe-
tei gospodiriei agricole, a cantititilor de
productie a animalelor si a stabilirii nece-
sarului de ingrisiminte. In Germania, in
prezent este solicitatd o perioadd minima
de stocare de sase luni i o capacitate mi-
nimi de stocare de noud luni pentru fer-
mele cu un numir mare de animale firi
a finecesar un certificat de suprafati co-
respunzitor. Recomandim companiilor
din sud-estul Europei si planifice insta-
latii de aceeasi capacitate. Acest lucru le-
ar oferi un avantaj, in cazul in care aceste
cerinte impuse de UE ar trebui aplicate la
nivel national.

in Germania, capacitatea minimi de sto-
care este verificati de citre autoritatea de
supraveghere responsabili in faza de soli-
citare a cererii de autorizatie pentru con-
structie. Pe durata acestei faze, autorititile
responsabile din domeniul constructiilor
colaboreazi indeaproape cu autoritatile de
supraveghere (de exemplu, Camera Agri-
cold). Evaluarea necesititilor se calculeazi
prin urmare cu ajutorul autoritigilor si aso-
ciatiilor, sau chiar cu ajutorul autorititii de
supraveghere responsabile.

Pe langi elementele fundamentale structu-
rale necesare - de exemplu reglementirile
DIN (Institutul German de Standardizare)
privind calitatea betonului si calitatea ar-
miturii din otel - in Germania este, de ase-
menea, verificatd cu atentie i locatia depo-
zitului planificat, eventual impreuni cu un
raport cu privire la emisii. In ceea ce prives-

Consiliul de administratie german pentru tehnologie si constructii (KTBL)

Tn Germania, de exemplu, baza pentru calcularea numarului de
animale sunt fie datele de la Consiliul de administratie german
pentru tehnologie si constructii in agricultura (KTBL), fie datele
de la autoritatea de supraveghere responsabila.

Datele KTBL reprezinta un stoc extins de date din literatura de
specialitate privind calculele de planificare agricola, care inclu-

de valori din toate domeniile agriculturii. Acestea sunt utilizate
n principal pentru evaluarile de afaceri.

Aceste standarde sunt numite diferit in fiecare tara europeana
si trebuie solicitate autoritatii competente nainte de planifi-
carea unei instalatii de stocare a gunoiului de grajd lichid la
Chisinau / Kiev.
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te problema amplasirii, un rol important il
joaci si distantele minime aplicabile in pre-
zent conform planului amplasirii instalati-
ei fatd de zone rezidentiale, riuri si santuri,
drumuri principale, puturi si intreprinderi
sau gospodirii agricole invecinate.

Cantititile de productie ale animalelor ser-
vesc drept bazi in calcularea necesarului de

stocare a gunoiului de grajd. Infograficul 2
arati cantitatea de gunoi de grajd produ-
si pe fiecare animal anual. Coloana unu
denumeste specia de animale, coloana doi
- cantitatea de produs (lapte sau carne) pe
an sau intr-o altd perioadi ca bazi de cal-
cul, coloana a treia - cantitatea de gunoi de
grajd produsi in metri cubi. Coloana patru
desemneazi vizual specia.

ANIMAL MASA/PERIOADA VOLUM/AN SIMBOL

VACI (LAPTE)

VITE
TINERE

INGRASAREA
TAURILOR

REPRODUCEREA
SCROAFELOR
CU PURCEI

INGRASAREA
PORCILOR

In Germania, sunt interzise proiectele de
constructie a instalatiilor de stocarea guno-
iului de grajd lichid in zonele inundabile,
zonele de protectie a naturii §i a peisajului
sau in zonele ecologice prioritare. Subsolul
trebuie si reziste masei structurii planifica-
te, motiv pentru care in Germania se efec-
tueazi o examinare a solului tnainte de a
incepe constructia.

De asemenea, trebuie luati in considerare
directia principald a vintului, acesta fiind
unul din factorii de bazi in ceea ce priveste
emisiile cauzate de cresterea animalelor. Se
recomandi autorititilor de monitorizare si
intocmeasci mai intdi un raport de emisii
sau si consulte site-ul privind emisiile. In-
stalarea unui acoperis anti-emisii poate fa-
cilita considerabil obtinerea aprobrii unui
constructii de acest gen.
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fo) 10.000 L
27 luni
B 80700 kg

A 28kg

Dupi ce locatia §i volumul de stocare, adi-
ci dimensiunea containerului, sunt deter-
minate, planificarea ulterioari a instalatiei
poate fi continuati. Mai departe fermierul
poate decide cu privire la o varianti a insta-
latiei de stocare a gunoiului de grajd lichid
si poate alege intre elemente prefabricate
ale instalatiei, amestecuri gata de beton sau
rezervoare din otel. Toate optiunile menti-
onate au proprietati, avantaje §i dezavantaje
diferite, pe care le vom descrie mai jos:

—
r
M
o
A

O Infografic 2:
Acumularea gunoiului
de grajd lichid in
zootehnie

© Fig. 4: Bazin de
pdmant (terestru)




Stocarea si constructia rezervoarelor si containerelor

J::;;‘l’ -

O Fig. 5: Rezervor din

amestec de beton

Bazinele terestre sau lagunele sunt bazine
construite in pimént din baraje, care sunt
complet ciptusite si etansate cu folie din
polietilend de inalti densitate (imperme-
abili). In functie de tari si de stat federal,
acestea in mare parte nu mai sunt aproba-
te in prezent pentru stocarea gunoiului
de grajd lichid in UE, deoarece riscul de
scurgere a gunoiului de grajd lichid este
foarte mare, precum si nivelul emisiilor
foarte ridicat, datoriti suprafetei extinse
a bazinelor de stocare. Rezervoarele de
stocare de acest gen deja existente trebuie
verificate in mod regulat, in special se ve-
rificd dacd jonctiunile sunt bine etansate.
Bazinele pot fi echipate cu dispozitive de
agitare. In functie de regiune, peretii pot
fi din beton sau pimant.

In UE, cel mai frecvent utilizate in calitate
de rezervoare de gunoi de grajd lichid sunt
rezervoarele din beton armat. Orice recipi-
ent mai inalt de acest gen este de obicei tur-
nat din beton armat. Acesta poate fi situat
in intregime deasupra solului, partial afun-
dat in sol sau complet subteran. De regula
distingem doui sisteme:

1.Constructie din beton gata amestecat:
Alici containerul este turnat din beton cu
ajutorul unui sistem de cofraj pe santier,
dupi care masa turnati se intireste si
poate fi pusi in functiune dupi aproxi-
mativ patru siptimani.

O Fig. é: Rezervor prefabricat

2.Pereti prefabricati: aici doar fundul
recipientului (rezervorului) este turnat
la fata locului. Apoi elementele prefa-
bricate din beton sunt fixate in formi de
inel, jonctiunile sunt unite si turnate cu
beton. Punerea in functiune a acestui tip
de rezervor se face dupi expirarea unui
termen de patru siptimani.

O Fig. 7: Rezervor din otel inoxidabil

Pe lingi rezervoarele din beton, sunt ris-
pindite pe larg si rezervoarele din otel.
Acestea sunt comparabile cu rezervoarele
din beton armat. In functie de firma pro-
ducitoare, acest rezervor poate fi atit sub-
teran cat si terestru.

Rezervorul este asamblat din elemente de
otel si etansat cu benzi speciale de etan-
sare. Unele dintre aceste containere pot
fi extinse sau mirite in functie de nece-
sitate. In comparatie cu rezervoarele din
beton, acestea sunt in mare parte mai
scumpe datoritid otelului inoxidabil din
care sunt fabricate, dar, in acelasi timp,
si mai simple in constructie si asamblare.
Rezervoarele din otel au o perioadi de va-
labilitate putin mai mare.
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Tabelul comparativ 1: Instalatii de depozitare a gunoiului de grajd lichid

Denumire

Bazin de pamant (terestru) Cheltuieli mai mici

Rezervor din beton gata

Turnat din beton
amestecat

Rezervor prefabricat din beton

Rezervor din otel

Tabelul comparativ 1 rezuma avantajele si
dezavantajele celor mai rispindite metode
de constructie a instalatiilor de depozitare a

gunoiului de grajd lichid.

In proiectul de constructie unui rezervor
de gunoi de grajd lichid ar trebui si fie
previzute o statie de evacuare, o groapa
adiacenti si sisteme de agitare. Statia de
evacuare trebuie si fie construitd in asa
fel incit gunoiul de grajd lichid si poati
fi reintrodus in rezervor prin groapa adi-
acentd. Pentru aceasta se va crea si aplica
in mod imperativ un sistem de conducte.
Daci rezervorul planificat urmeazi si fie
construit pe teritoriul unui grajd existent,
sistemul de conducte si pompa trebuie si
fie coordonate intre ele.

Conductele trebuie proiectate astfel incit
sd poatd rezista presiunii pompelor. In Ger-
mania, in prezent, se folosesc in mare parte
tevi de presiune din polietileni de densitate
inaltd sau din otel inoxidabil sudat sau otel
negru sudat (tabli neagri). Conductele
localizate in pimant trebuie si aibd pereti
dubli, astfel incét si facd posibild monitori-
zarea eventualelor scurgeri.

Orificiile din peretele rezervorului la care
sunt conectate conductele trebuie si fie
fabricate si etansate in conformitate cu
nivelul tehnologic actual. Conectarea
conductelor cu rezervorul se va efectua in
mod imperativ doar prin peretii acestuia.
Fundul rezervorului trebuie si rimini
intact.

Figura 8 prezintd o statie de evacuare a gu-
noiului de grajd lichid cu groapi adiacen-

5 Sursa: https://www.landkreis-waldshut.de
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Caracteristica principala

Realizat din piese prefabricate

Posibilitate de extindere

Avantaje
Avantajos (ieftin)

Personalizat (executat conform
cerintelor clientului)

Asamblare rapida

Asamblare rapida

td: aici se umple sau se goleste cisterna de
transportare a gunoiului de grajd lichid.
Plicile de umplere si evacuare ale gunoiului
de grajd lichid trebuie si fie instalate astfel,
incit si fie ferite de precipitatii. Plicile tre-
buie si fie usor de curitat. Acest loc trebuie
conceput astfel, incit, in caz de accident,
gunoiul de grajd lichid si nu se reverse pe
teritoriul adiacent, ci si fie directionat ina-
poi direct in rezervorul de stocare. Eventu-
ale scurgeri sau revirsiri de gunoi de grajd
lichid, dejectii lichide, infiltratii de siloz sau
reziduuri de fermentatie si pitrunderea
acestora in apele subterane, in apele de su-
prafati si in sistemul de canalizare trebuie
prevenite in mod fiabil. Daci este necesar,
sistemele trebuie si fie asigurate impotriva
flotabilitatii®.

In calitate de instalatii de depozitare a gu-
noiului de grajd lichid sunt utilizate in cea
mai mare parte sisteme stationare (fixe).
Sistemele modificabile la nivel local sunt
excluse in ceea ce priveste gunoiul de grajd
lichid si nu vor fi cercetate in continuare
in acest manual din cauza situatiei legale

Dezavantaje

nu mai este aprobat
Perioada de intarire mai lunga
Putine marimi disponibile

Costisitor

O Fig. 8: Statie de
evacuare a gunoiului
de grajd lichid cu
groapd adiacentd
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Stocarea si constructia rezervoarelor si containerelor

foarte neclare. Posibilitatea de a utiliza
asa-numitul sac pentru gunoi de grajd ca
recipient de stocare permanent in locul
unui sistem stationar trebuie conveniti in
prealabil cu autorititile.

Sistemele trebuie si fie stabile si etanse si si
faci fati sarcinilor. Regulamentul tehnic
general recunoscut urmeazi a fi respectat
cu strictete. Acelasi lucru se aplicd conduc-
telor, precum si gropilor de gunoi de grajd

lichid®.

In general, cadrul legal pentru constructia
sistemelor de stocare a gunoiului de grajd
lichid, precum si diferitele domenii de
drept, trebuie si fie coordonate cu autori-
tatea de supraveghere a constructiei asoci-
atd. Cererea de constructie poate fi depusi
doar dupi indeplinirea tuturor cerintelor
corespunzitoare. Pentru aceasta este nece-
sar si consultati un specialist in planificarea
constructiilor.

Specialistii in planificarea constructiilor
sunt liber profesionisti cu ,autorizatie de
dare in exploatare a clidirii” (asa-numitii
ingineri proiectanti). Un specialist in pla-

nificarea constructiilor ajuti, de asemenea,
la stabilirea costurilor si la concluderea con-
tractelor de constructie.

Dupi ce autorizatia de constructie a fost
acordati si comanda a fost plasati la firma
de constructii, constructia propriu-zisd
poate incepe. O misuri foarte importanti
este respectarea normelor legale cu privire
la constructii si reglementirile cu privire la
protectia apelor. In acest sens este recoman-
dabil si angajati un inspector in constructii
si un coordonator de securitate.

Tnainte de a da in exploatare o instalatie de
stocare a gunoiului de grajd lichid, aceas-
ta va fi supusd unui test de etanseitate. In
Germania, acest lucru se face in baza opi-
niei expertului. Pentru a evalua etanseitatea
instalatiei de stocare a gunoiului de grajd
lichid, aceasta se umple cu api pini la o
indltime de 50 cm pentru cel putin 48 de
ore. O atentie deosebiti se acordi etanseiti-
tii jonctiunilor si nivelului apei.

Dupi aprobare, constructia si darea in
exploatare a instalatiei de stocare a gu-
noiului de grajd lichid, se va face o veri-

Caracteristici speciale ale constructiei de instalatii de stocare in Germania:

Sistemul de detectare a scurgerilor

Tn Germania, instalatiile de stocare a gunoiului de grajd lichid
sunt supuse in primul rand Legii de reglementare a apelor, or-
donantelor privind sistemele de manipulare a substantelor care
polueaza apa si fisei de informatii JGS (gunoi de grajd lichid,
dejectii lichide si infiltratii de siloz).

Constructia instalatiilor de stocare trebuie efectuata con-
form ultimelor reglementari ale statului federal respectiv. in
acest sens o atentie deosebita trebuie acordaté detaliilor. In
Germania, acestea includ Tmbinari elastice cu o durata de via-
ta extinsa, o banda de etansare a jonctiunilor Tntre podea si
perete, rezistenta la coroziune sau clase de beton specificate,
cum ar fi C25 / 30, XC4, XF1, XA1. Standardele DIN (Institutului
German pentru Standardizare) aplicabile T contextul tarii re-
spective urmeaza a fi respectate.

Tn Germania, sub rezervoarele sau gropile de stocare a gu-
noiului de grajd lichid este prevazut un asa-numit sistem de
detectare a scurgerilor: o folie de plastic este asternuta sub
fundul rezervorului, iar marginile acesteia sunt pliate in sus si
atasate de peretii rezervorului. In canelura rezultatd se plasea-
za o conductd de drenaj.

¢ Sursa: https://www.landkreis-waldshut.de

Fig. 9: Conductd de drenaj (scurgere) cu tunel de inspectie
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CAPITOLUL 4

ficare suplimentari cu scopul detectirii
scurgerilor. Acest lucru este efectuat cu
ajutorul asa-numitele sisteme de detecta-
re a scurgerilor (vezi blocul informativ)
cu sau fird etansarea suprafetelor (vezi
Infograficul 3). In Germania, rezervoa-
rele pentru gunoi de grajd lichid trebu-
ie si fie dotate cu sisteme de detectie a
scurgerilor conform noului regulament
privind gunoiul de grajd lichid, dejec-
tiile lichide si infiltratii de siloz (JGS).
Acestea sunt folosite pentru a identifica
scurgerile, in special la jonctiunile intre
perete si fundul rezervorului.

Tntreginerea si controlul regulat al insta-
latiilor de stocare a gunoiului de grajd

ca.25cm

lichid trebuie planificate de la inceput.
Acest lucru ajutd la evitarea accidente-
lor si, mai ales, a cheltuielilor aferente
suplimentare. In acest scop, rezervoare-
le, lagunele si gropile de gunoi de grajd
lichid trebuie verificate de citre operator
la fiecare patru siptimini cu scop de de-
tectare a scurgerilor sau deformirilor, de
exemplu a fisurilor in beton, a nivelului
gunoiului de grajd in tunelul de inspectie
sau de cercetare a jonctiunilor in bazinele
de pimint. Conductele (tevile) trebuie
supuse unui test de presiune o dati pe
an. In unele tiri, la intervale anuale, este
invitat un inspector extern. In caz de in-
doiald, se va recurge la consultatia unui
specialist in inginerie.

Contopirea pl3cii

de bazd

Tunel de inspectie ——|

Marginea de stocare
(banda de etansare
de 12 mm)

_—— Perete

o

Infografic 3:
Detectarea scurgerilor
fdrd etansarea
suprafetelor

1 Bloc terminal

~___ Folie de detectare a scurgerilor

— Conducta de drenaj DIN 100
in strat suport

—|—— Bandé& de etansare

/7]~ Banda absorbanta

4 Baz3 (podea) de beton

1 Folie cu bule
< v
I Strat de baza de
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pietris / strat filtrant




© Fig. 10:
Separator in Kassel

Capitolul 5:
Separarea

Un separator efectueazd procesul de se-
parare a particulelor solide de masa li-
chida a gunoiului de grajd. In rezultatul
acestui proces se separd dejectii solide de
gunoiul de grajd lichid. Mai simplu spus,
continutul de nutrienti al gunoiului de
grajd lichid este mai usor de transportat,
deoarece se afli in substanta uscati. De
asemenea, continutul de nutrienti poa-
te fi tratat mai bine din punct de vede-
re economic, deoarece stocarea este mai

ieftind si transportarea este mai eficienti.
Pentru stocarea substantei uscate este ne-
voie doar de o placi in calitate de supra-
fatd de stocare.

Maschinenring Kassel s-a ocupat intens
de problema separdrii §i, in cooperare cu
un producitor de tehnologie agricold din
Kassel, a elaborat separatorul din figura
10, adicd o magind care separd dejectiile

solide de gunoiul de grajd lichid.
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Un separator este dotat cu o pompi mare
de gunoi de grajd lichid care poate fi co-
nectatd la rezervorul de gunoi de grajd
cu furtunuri de admisie §i de evacuare.
Acecasti pompi directioneazi gunoiul
de grajd in separator care, ca o sitd, fil-
treazd materia solidd din gunoiul de grajd
lichid, in timp ce gunoiul de grajd lichid
este pompat inapoi in recipient. Materia-
lul solid cernut este mai inti stocat linga
separator. Acest material este apoi mutat
pe o placi de gunoi de grajd si, ulterior,
distribuit ca ingrisimint pe cimp.

Masa lichidi rimasi din gunoiul de
grajd, asa-numitul digestat, este pompati
inapoi in rezervorul de stocare pini cind
poate fi aplicati pe cAmp.

AVANTAJELE SEPARARII:

Imbunititirea capacititii de agitare in
recipiente (rezervoare)

Dejectiile lichide din rezervoare sau sub-
stratul de fermentatie din instalatiile de
biogaz devin semnificativ mai usor de
agitat sau amestecat in rezultatul sepa-
ririi, deoarece particulele solidele (de ex.
lignini/fibre de lemn sau cenusi, din
substratul de fermentatie - tot ceea ce
bacteria nu poate procesa) sunt extrase
din gunoiul de grajd lichid sau substratul
de fermentatie si rimane doar gunoiul de
grajd mai subtire.

Eliminarea straturilor plutitoare din
rezervoare

Daci agitarea (amestecarea) este insufi-
cientd sau Iipse§te, masa se poate separa
si forma asa-numitele straturi plutitoare
atit in rezervoarele de stocare a gunoiului
de grajd lichid, cit si in instalatiile de bi-
ogaz. Materialele fibroase usoare, cum ar
fi paiele sau porumbul, plutesc deasupra
si se grupeazi pe suprafata substratului.
Stratul plutitor poate atinge o grosime de
2 pini la 3 metri. In cazul rezervoarelor
de stocare a gunoiului de grajd lichid,
stratul plutitor poate avea sens, deoarece
reduce mirosurile si emisiile de amoni-
ac. In instalatiile de biogaz, totusi, acest
lucru devine o problemi, deoarece gazul
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metan care este produs rimine blocat
sub stratul plutitor. La golirea rezervoa-
relor, in ambele variante masa continuti
trebuie amestecati in prealabil, astfel in-
cit stratul plutitor si fie dizolvat; in caz
contrar masa nu poate fi pompata. Dacd
in timpul separdrii din separator iese doar
gunoiul de grajd lichid mai subtire, aces-
ta poate fi pompat inapoi in rezervor dea-
supra stratului plutitor pentru a-l dizolva
si a-l mentine mobil.

Imbunititirea capacititii de pompare
Daci gunoiul de grajd lichid sau substra-
tul de fermentare este mai subtire dupi
separare, acesta poate fi pompat mai usor
(presiunea este mai micd, apa curge mai
repede decit gunoiul de grajd), de exem-
plu intr-o instalatie de biogaz dintr-un
rezervor in altul.

Reducerea necesititii de stocare cu 20
pani la 30%

In rezultatul separdrii, aproximativ 20-
30% din gunoi de grajd poate fi indepir-
tat sub formd de masi solidi. Aceasta ara-
td ca gunoi de grajd concentrat (bilegar
in formi solidi) §i poate fi stocati pe o
suprafati plani pini cind este aplicatd
cu un distribuitor de gunoi de grajd.

Gunoiul de grajd lichid revine intotdeau-
na in recipient (un ciclu). Dintr-un reci-
pient cu un volum de ex. de 2000 m’, in
rezultatul separirii obtinem aproximativ
400 m’ de masi solidi, iar 1600 m® de gu-
noi de grajd lichid riméin in recipient.



Separarea

Infograficul 4 compari proprietitile gu-  indici procentul de substantd uscati, in
noiului de grajd neseparat (coloana 1) timp ce liniile 2 pani la cinci indicd masa
cu gunoiul de grajd lichid (coloana 2) si (kg per m3) a nutrientilor.

substanta uscatid (coloana 3). Linia unu

] v
~c"" GUNOI DE GUNOI DE MASA

Material uscat (%) 9,58 6,70 25,83
N (kg/m3) 4,70 4,40 5,50
NH,-N (kg/m?3) 1,90 2,05 1,70
K,O (kg/m?) 4,70 4,80 4,50
P,0, (kg/m?) 1,60 1,50 2,40

O Infografic 4: Proprietdtile gunoiului de grajd Tnainte si dupd separare

Utilizarea gunoiului de grajd lichid ca Tngrésamant agricol in Sud-Estul Europei | 25



Capitolul 6:

Planificarea aplicarii la sol

Pentru a evita efectele diunitoare pentru
mediul inconjuritor ale deversirii dejec-
tiilor lichide in sursele de api, legislatia
UE prescrie utilizarea gunoiului de grajd
lichid ca ingrisimint. Se poate presupune
ci standardele in vigoare la nivelul UE se
vor aplica mai devreme sau mai tirziu si
in Romaénia, Moldova, Serbia si Ucraina.
Pe lingi aplicarea prin impristiere, existi
si standarde pentru introducerea gunoiu-
lui de grajd lichid (vezi capitolul 9) in sol.
Pierderile de nutrienti din cauza aplicirii
necorespunzitoare, precum si introdu-
cerii in sol prea tirzii pot ajunge la 30%
din continutul de nutrienti si chiar depisi
aceastd valoare, conform datelor preluate
de la Maschinenring Kommunalservice
GmbH si Camera de Agricultura a landu-
lui Saxonia de Jos (Niedersachsen).

Aplicarea gunoiului de grajd lichid trebu-
ie adaptati la conditiile climatice. Aplica-
rea trebuie evitatd, in special la tempera-
turi ale aerului ridicate, deoarece are loc o
degajare mai puternici §i mai rapidi a ga-
zelor. Prin urmare, in lunile de vari, apli-
carea ar trebui aminati pentru orele de
seard, daci este posibil. Nici temperaturile
sub zero nu sunt potrivite pentru aplicare,
deoarece solul inghetat nu poate absorbi

gunoiul de grajd lichid.

Chiar si in conditiile in care gunoiul de
grajd ajunge pe si in sol, este esential ca
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acesta si fie aplicat doar atunci cind plan-
tele sunt in proces de crestere si au nevoie
si de substante nutritive. Din acest motiv,
primivara este cea mai indicati perioadi
de aplicare a ingrisimintelor. Chiar i vara
dupi recoltare, aplicarea gunoiului de grajd
lichid pe anumite zone poate are sens, de
exemplu, ca ingrisimint pentru culturi-
le ulterioare sau rapiti sau pentru a spori
procesul de putrefactie a paielor rimase in
zond. Necesarul de nutrienti este, desigur,
mult mai mic decit in primivari si doza
de aplicare trebuie redusi corespunzitor.
Daci aceste principii de aplicare profesio-
nali a gunoiului de grajd lichid sunt negli-
jate, excesul de azot si fosfor, care nu au fost
absorbite de plante in calitate de nutrienti,
va ajunge in apele subterane.

Gunoiul de grajd lichid de orice fel trebuie
examinat inainte de rispindire. In acest SCOp,
in laborator se vor determina macronutrientii
NPK (Azot-Fosfor-Potasiu). Analiza este ab-
solut necesari deoarece valorile nutrientilor
pot fluctua foarte mult in functie de struc-
tura si tipul fermei. Chiar si factorii de gen
cantitatea si tipul de furaj, speciile de animale,
rasa animalelor, timpul de stocare a gunoiului
de grajd lichid si apa de ploaie au o influenti
considerabili asupra valorilor nutritive. Con-
tinutul de substanti uscati al gunoiului de
grajd de asemenea trebuie determinat. Cu cit
valoarea substantei uscate este mai mare, cu
atit mai inaltd este concentratia nutrientilor.



Planificarea aplicdrii la sol

ﬂ PREZENTARE GENERALA H m

Dejectii de porc in GUNOIULUI DE GRAJD Dejectii de

proces de ingrasare

_ 3 Total

4-6 kg/m Nitrogen
Ammonium-N
2-4 kg/m3 NH,

- 3 Phosphate
2-4 kg/m PO,
2-5 kg/m‘ Calium

K,O

_ 3 Magnezium

1-2 kg/m MgO

A INGREDIENTELOR

vite si vitei

3-5 kg/m?

1-3 kg/m3

1-2 kg/m?

3-5 kg/m?

1 kg/m?3

Continutul de substanta uscata in gunoiul de grajd de porc - 3 pana la 7%
si gunoiul de grajd de bovine putin mai mare - 6 pana la 10%

O Infografic 5:
Proprietdtile gunoiului
de grajd de porc si
bovine

Valorile exacte ale nutrientilor pot fi deter-
minate doar cu ajutorul unei analize. Valorile
medii ale substantei uscate pentru gunoiul de
grajd de porc sunt de 3 pini la 7%, iar pentru
gunoiul de grajd de bovine - de 6 pini la 10%
de substanti uscata.

Infograficul 5 arati cantititile exacte de nu-
trienti ale gunoiului de grajd in comparatie
intre cresterea porcilor (stinga) si a vitelor

(dreapta).

Cu ajutorul analizei de laborator, fermierul
poate calcula doza necesari de aplicare ina-
inte de a incepe fertilizarea.

Analiza de laborator indici céte kg de azot
(N) sunt continute pe tond in gunoiul de
grajd lichid. O mare parte din azotul total,
adici aproximativ 50 pani la 60%, este sub
formi de amoniu (NH4). Acesta este ime-
diat disponibil pentru plante chiar din mo-
mentul aplicrii. Cealaltd parte a azotului
este in formi organici si trebuie mai intéi
s fie mineralizatd in nitrat (NO3) de citre
organismele din sol pentru a deveni disponi-
bild pentru plante. Acest tip de azot isi poate

dezvolta efectul fertilizant in anul urmitor.
Forma organici a azotului contribuie in
principal la formarea humusului in sol.

Asadar, proportia de NH4 disponibild
pentru plante este de o importanti deose-
bitd pentru calculul fertilizirii. Aceasta tre-
buie considerati ca fertilizare si indicatd in
Registrul de prelucrare a terenului agricol
ca adaos de azot. Continutul de azot orga-
nic trebuie luat in considerare la calcularea
dozei de ingrisimant pentru anul urmitor.

Exempln de calcul: Daci un fermier dores-
te si aplice 50 kg de azot pe hectar de te-
ren, cu o valoare de laborator de S kg de N
disponibil pe tona de gunoi de grajd lichid,
atunci fermierul urmeazi si aplice 10 tone

de gunoi de grajd lichid la hectar.

In Europa, gunoiul de grajd de porc si de
bovine de lapte si de carne reprezinti par-
tea de bazi. Alte tipuri de gunoi de grajd,
cum ar fi dejectiile de pisarile de curte, o,
cai si caprine sunt in mare parte sub formi
de balegar (masi solidi) si nu sunt discutate
detaliat in acest manual.
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Registrul de prelucrare a terenului agricol

Un registrul de prelucrare a terenului agricol este un fel
de jurnal pe care fermierul trebuie sa il prezinte Tn timpul
controalelor. El trebuie sa contind detalii cu privire la toate
suprafetele agricole ale gospodariei Tn cauza. Fermierul intro-
duce toate operatiunile esentiale (fertilizarea (cantitate si tip),
protectia plantelor (ce anume si cat) si prelucrarea solului) in
acest registru. Fermierul foloseste aceste date pentru a eva-

lua randamentele fiecarui camp aparte si poate evalua astfel
productivitatea si eficienta masurilor intreprinse, de exemplu
a fertilizarii.

Registrul de prelucrare a terenului agricol este disponibila si
n Germania sub forma de aplicatie pentru smartphone-uri. Din
pacate, conform stadiului actual al datelor detinute, la moment
nu exista un software corespunzator pentru Moldova.

In cadrul procesului de fertilizare fosfatul,
potasiul si magneziul (PKM) trebuie luate
in considerare la o valoare de 100%. Conti-
nutul acestora in solurile cultivate urmeazi
si fie examinat de mai multe ori pe par-
cursul ciclului anual cu ajutorul probelor
de sol. Fertilizarea trebuie adaptati la clasa

Se aplicé urmatoarea prezentare generali a

claselor de continut de sol, dintre care ar

trebui vizati valoarea C:

A:valoare PKM (fosfat-potasiu-magne-

ziul) foarte scizuti, este necesari fertili-
zare intensa;

valoare PKM (fosfat-potasiu-magne-
ziul) scizutd, este necesard fertilizare

: Valoarea PKM  (fosfat-potasiu-magne-

ziul) optimi, este necesari doar fertiliza-
re de intretinere;

:valoare PKM  (fosfat-potasiu-magne-

ziul) mare, fertilizare redusi in viitor;

: valoare PKM (fosfat-potasiu-magne-

ziul) foarte inalti, fertilizarea nu este

de continut de sol evidenti din rezultatele  B:
probei de sol.
sporitd;
C
D
E
necesara;
F

: valoare PKM (fosfat-potasiu-magne-

ziul) extrem de inaltd, fertilizarea ulteri-

oari (pe viitor) nu este necesari.

Spectroscopie in infrarosu apropiat (NIR)

Spectroscopia Tn infrarosu apropiat (spectroscopie NIR sau
NIRS pe scurt) este o tehnicd moderna de analiza fizica bazata
pe spectroscopie Tn spectrul luminii infrarosii cu unde scurte.
Cu ajutorul luminii infrarosii apropiate (razele infrarosii) mediul
destinat examinarii este iradiat de doua ori - prin absorbtie si
reflexie. In baza diferentei de raze pot fi dedusi parametrii par-
tilor componente.

NIRS este importanta in procesul de aplicare a gunoiului de
grajd lichid, deoarece un aspect critic in utilizarea gunoiului
de grajd lichid ca ingrdsamant este determinarea mai putin
exacta a nutrientilor Tn comparatie cu Tngrasamintele minerale
din industria chimica. Tehnologia moderna permite ca NIRS sa
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masoare materia uscatd, precum si valorile de azot continute
n gunoiul de grajd lichid direct in rezervorul de gunoi de grajd
lichid. Aceasta masurare poate fi efectuata direct Tn timpul pro-
cesului de pompare sau mai tarziu, in timpul aplicarii la sol.
Tn cazul fosforului si potasiului, care sunt preponderent legati,
precizia masurarii nu este inca atat de exacta.

Tnainte de masurare, dispozitivul NIRS trebuie calibrat cu
ajutorul unor analize de laborator. Avantajul acestei tehnolo-
gii constd Tn faptul cd abaterile Tn dejectiile lichide eterogene
pot fi determinate rapid datorita numarului mare de procese de
masurare necesare. Dezavantajul acestei tehnologii consta in
prezent in inexactitatea ei.



Capitolul 7:

Perioadele de restrictie
a utilizarii gunoiului

de grajd lichid

Aplicarea gunoiului de grajd lichid este
ecologici numai daci solul si plantele pot
absorbi substantele nutritive. Acest lu-
cru se aplici nu numai din punct de vede-
re mecanic, ci mai ales chimic si biologic.
Pentru controlul fertilizirii cu gunoi de
grajd lichid, comunitatea stabileste (sta-
tul, adicd in cea mai mare parte ministe-
rul responsabil de agriculturd, comunici
asociatiilor agricole) asa-numitele peri-
oade de restrictie cu privire la fertilizare,
adici perioade in care gunoiul de grajd
lichid nu poate fi aplicat. In Germania,
aceste termene sunt stabilite in Ordonan-
ta privind ingrisimintele. In Infograficul
S sunt indicate perioadele de restrictie cu
privire la aplicarea gunoiului de grajd si,
respectiv perioadele recomandate de apli-
care a gunoiului de grajd pentru diferite
culturi. Scopul este de a asigura un nivel
optimal de asimilare a materialului in sol
si in plante.

Infograficul 6 (pagina urmitoare) arati
aplicarea gunoiului de grajd lichid pen-
tru sapte culturi pe parcursul anului, cla-
sificate in cinci niveluri, aga cum este va-
labil in prezent in Germania. In afari de
acesta sunt necesare perioade de restrictie

totald, de exemplu, aplicarea pe teren in-
ghetat este categoric interzisi. Infogra-
ficul provine dintr-un tabel oficial din
Germania, care a fost ponderat pe baza
experientei economice a fermierilor: din
punct de vedere ecologic, fertilizarea in
februarie este problematici si, pe misura
posibilititilor, trebuie evitata.

In perioadele de vegetatie scizuti, adicd
iarna, plantele nu au nevoie de nutrienti.
Pentru ca substantele nutritive ale gu-
nojului de grajd lichid si nu scadi din
eficientd, legislatia, de exemplu in Ger-
mania, a stipulat perioade de restrictie
pentru toate culturile. Tn aceste perioade
de restrictie, aplicarea la sol a gunoiului
de grajd lichid este interzisi si este supusi
sanctiunilor substantiale in baza Ecocon-
ditionalititii (Respectarea sistemului de
reguli necesare pentru a primi asistentd
din partea Uniunii Europene).

Ecoconditionalitatea se referd la anumite
pliti agricole ale UE in schimbul respec-
tarii unor obligatii in domeniile protec-
tiei mediului, sinititii umane, animale-
lor si plantelor”.

7 Sursa: https://www.bmel.de/EN/topics/farming/eu-agricultural-policy-and-support/cross-compliance-germany.html
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+++ — foarte convenabil

* Pajisti/pasuni: daci seminatul se efec-
tueazd pini pe 15 mai, perioada de re-
strictie se aplici de la 1 noiembrie pini
la 31 ianuarie. De la 1 septembrie pini
la 1 noiembrie, se pot fertiliza maxi-
mum 80 kg de N (vezi capitolul 6).

* Teren arabil: perioada de restrictie se
aplicd de la recoltarea ultimei culturi
principale pini la data de 31 ianuarie
a anului urmitor, de exemplu dupa re-
coltarea porumbului, a sfeclei de zahir
sau a rapitei.

In toamni este incd permisi fertilizarea
urmitoarelor culturi:

* Culturi intermediare, rapitd de iar-
ni si furaje de cimp seminate pini pe
15 septembrie.

* Orz de iarni seminat pini la 1 oc-
tombrie. In acest caz fertilizarea poate
fi efectuatd doar pini la 1 octombrie.
Pot fi aplicate maximum 60 kg de azot
total (amoniu si nitrat impreuni) sau
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++ — convenabil

+ — suficient O — neconvenabil

30 kg NH4-N (azot de amoniu, vezi
capitolul 1) .

Deoarece conditiile-cadru pentru apli-
carea gunoiului de grajd lichid sunt inci
in proces de modificare in multe tiri din
Europa de Sud-Est, citim urmitoarea or-
donantd germani privind ingrisimintele
(de la 1 mai 2020):

* Nu se va aplica gunoiul de grajd lichid
pe soluri inundate, saturate cu apd, in-
ghegate sau acoperite cu zipadé.

* Trebuie evitatd sau prevenitd spilarea
nutrientilor din sol. Acest lucru poate
fi cauzat de ploi abundente sau zipadi
excesiva.

* Trebuie respectati distanta de la sursele
deapi de 1 pini la 20 m de la marginea
superioard a terasamentului, precum si
distanta de la pantd pini la marginea
superioard a terasamentului de 3 pand
la30 m.

® — interzis

O Infografic 6: Graficul
de utilizare a gunoiului
de grajd lichid



Perioadele de restrictie a utilizarii gunoiului de grajd lichid

* De terenuri arabile necultivate cu pan-
td trebuie imediat aplicat ingrisimant

(gunoi de grajd lichid).

* Gunoiul de grajd lichid trebuie aplicat
pe terenurile arabile necultivate in ter-
men de patru ore.

* Azotul total din gunoiul de grajd de
fermi de origine animali nu trebuie si
depiseasci 170 kg la hectar pe an.

In cazul Republicii Moldova, recoman-
dim aderarea la aceste linii directoare
pentru a evita pierderea de nutrienti si
poluarea mediului. Dupi cum s-a men-
tionat mai devreme, in viitorul apropiat
este posibil ca reglementirile moldove-
nesti si se adapteze la normele UE.

In ceea ce priveste reglementarea cantiti-
tii totale de azot de 170 kg pe hectar si
an din ingrasgimant organic, o evaluare a
necesarului de ingrisimint trebuie cal-
culatd in fiecare an la inceputul perioadei
de vegetatie. Volumul necesar de ingri-
simint se determind individual pentru
fiecare teren (cAmp) si fiecare culturi (de
exemplu griu sau rapiti), unde paralel
trebuie luati in considerare o cantitate
minimi de azot care trebuie introdusi
(valoare N (min.)). Valoarea N (min) re-
flecti azotul mineral disponibil direct in
sol. Pentru a calcula fertilizarea individu-
ali la determinarea necesarului de ingri-
simant, aceastd valoare se scade din cele
170 kg la hectar si an9.

Nerespectarea Ordonantei privind ingri-
simintele duce la sanctioniri grave, care
pot costa pini la 50 000 € in Germania.
Aceasti mirime a amenzilor impuse arati
clar cit de importanti este utilizarea co-
rectd a gunoiului de grajd.

Cantititile aplicate de gunoi de grajd
lichid si nutrienti urmeazi si fie intro-
duse in registrul de prelucrare a terenului
agricol si puse la dispozitie in mod liber
autorititii de supraveghere la cerere. Cal-
culul nutrientilor aplicati pe m* de gunoi
de grajd lichid este efectuat prin analize
de gunoi de grajd lichid in laboratoarele
agricole obisnuite. in special, aici sunt
analizate continutul de substanti uscati,
NPK, magneziu (Mg) si sulf (S).
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Capitolul 8:

Transportarea gunoiulul
de grajd lichid la camp

La moment existi o varietate de optiuni
de transportare a gunoiului de grajd lichid
pentru a creste performanta aplicirii lui pe
suprafetele arabile sau pentru a-l transporta
de la ferme la instalatiile de biogaz.

De obicei se practici transportarea gunoiu-
lui de grajd lichid intr-un vehicul separat,
in timp ce rezervorul de distribuire (reci-
pient de gunoi de grajd lichid) riméne in
caimp (Fig. 11).

Cisterne cu gunoi de grajd lichid (uneori
si simple camioane) aduc gunoiul de grajd
lichid din grajduri, din rezervoarele pen-
tru gunoi de grajd lichid sau din instala-
tia de biogaz pini la marginea cimpului.
Gunoiul de grajd lichid este pompat din

cisterna transportatoare in recipientul de
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aplicare a ingrisimintului la sol (distri-
buitor). Astfel distribuitorul de gunoi de
grajd lichid nu trebuie si piriseasci cAm-
pul si poate fi atasat la tractor si condus
prin cAmp, avind presiune scizuti in an-
velope si asigurind astfel un plus de pro-
tectie a solului. Pe drumuri sau sosele acest
distribuitor se deplaseazi doar daci rezer-
vorul siu este deja gol. Avantajele sunt o
acoperire mai mare a zonei prelucrate si
o poluare a drumurilor mai mici. Acest
asa-numit lant de gunoi de grajd consti
de obicei dintr-un rezervor de distribuire
atasat de tractor, care rimine in camp, si
doui camioane sau tractoare cu rezervoare
de transportare care actioneazi ca alimen-
tatoare.

O Fig. 11: Pomparea
gunoiului de grajd
lichid din rezervorul
de transportare in
rezervorul de aplicare
la sol



Transportarea gunoiului de grajd lichid la camp

O Fig. 12: Rezervor cu
gunoi de grajd lichid

In cazul unor suprafete mai mari are sens
utilizarea unui rezervor cu gunoi de grajd
lichid. Acest recipient voluminos (vezi Fig.
12) este plasat la marginea cimpului in aga
fel incit atit camionul pentru gunoi de
grajd lichid (Fig. 13) citsi rezervorul de dis-
tribuire si aiba acces liber la el.

O Fig. 13: Camion pentru transportarea gunoiului de grajd lichid

De reguli, in recipientul pentru gunoi de
grajd lichid este spatiu pentru doui incir-
cituri de camion, adici 60 m’ de gunoi
de grajd lichid. Avantajul acestui rezervor
suplimentar este ci camionul care livrea-
z4 gunoi de grajd lichid isi poate descirca
incdrcdtura in acest rezervor in orice mo-
ment fird a fi nevoit si astepte vehiculul
de aplicare a ingrisimintelor (distribuito-
rul). Astfel, daci este necesar, se poate re-
nunta la unul dintre cele citeva camioane
de transportate a gunoiului de grajd lichid
la cimp.

Utilizarea camioanelor pentru gunoi de
grajd lichid este foarte utild in cazul unor
distante mai mari dintre instalatia de sto-
care a gunoiului de grajd lichid §i cAmp,
precum si pentru acoperirea unei zone
mai mari. Acestea pot transporta pini la
30 m* de gunoi de grajd lichid. Camioane-
le de gunoi de grajd lichid sunt echipate cu
pompe pentru aspirare si pompare. Livra-
rea gunoijului de grajd lichid la instalatiile
de biogaz poate fi efectuati la fel cu ajuto-
rul camioanelor.

De citiva ani existd asa-numitele Kombi-
linere (semiremorci basculante). Acestea
sunt camioane care pot transporta atit
gunoi de grajd lichid, cit si alte substan-
te in vrac. De reguld, aceste camioane au
instalate fie un recipient suplimentar de
gen cadi, fie o varietate de sac de gunoi de
grajd lichid. In Germania, aceste Kombi-
linere sunt adesea folosite pentru a trans-
porta gunoi de grajd lichid din regiunile
specializate in cresterea vitelor in regiunile
agricole cu terenuri arabile si, respectiv,
pentru a transporta cereale inapoi in regi-
unile de crestere a vitelor.
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Capitolul 9:

Tehnologie de aplicare
Si injectare la supratata

Perioada potriviti (vezi Capitolul 7), cantita-
tea potrivitd (Capitolul 6) si tehnica corectd
de aplicare sunt decisive pentru distribuirea
gunoiului de grajd lichid, astfel incit nu-
trientii din componenta acestuia si devind
disponibili pentru plante in volum cit mai
mare si cu pierderi cAt mai mici posibil.

Tehnologia agricold moderni permite mul-
te optiuni de reutilare a tehnicii utilizate in
procesul de ménuire a gunoiului de grajd.
De exemplu, primivara, cind cimpurile
sunt deja seminate, rezervorul de gunoi de
grajd lichid poate fi echipat cu furtunuri
pentru a fertiliza cultura in proces de in-
coltire sau crestere cu gunoi de grajd lichid.

~y—
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Dupi recoltare, cultivatorul poate fi reutilat
in asa mod, ca gunoiul de grajd lichid si fie
injectat la suprafati cu pierderi cit mai mici.
In acest fel, se poate evita evaporarea gazoasi
a amoniacului, ceea ce face toti nutrientii si
fie direct disponibili pentru plante si reduce
mirosurile neplicute produse de amoniac.
Aceasti tehnologie este rispinditi pe larg si
foarte rentabild. Acelasi distribuitor de gu-
noi de grajd lichid poate fi echipat atit cu o
bari de picurare (bandi), cit §i cu un culd-

vator de gunoi de grajd lichid.

In cele ce urmeazi vi vom prezenta diferi-
tele tehnici de aplicare a gunoiului de grajd
lichid si avantajele si dezavantajele acestora:

© Fig. 14: Tractor cu
cultivator de gunoi de
grajd




Tehnologie de aplicare si injectare la suprafata

O Fig. 15: Distribuitorul
cu papuc tractat in
detalii

Conform legislatiei germane, distribuito-
rul cu papuc tractat este o tehnici de apli-
care recomandatid. Utilizarea lui face posibil
accesul direct al gunoiul de grajd la ridici-
na culturii. Distribuitorul cu papuc tractat
este atagat de o bard. Un papuc din otel (in
cea mai mare parte din otel inoxidabil) face
o brazdi in sol, iar gunoiul de grajd este im-
pristiat respectiv sub forma de fAsii.

Acest tip de distribuire asiguri emisii mai
reduse decit utilizarea unui distribuitor cu

bandai.

Distribuitorul cu bandi este o tehnici
de aplicare rispinditd si conformi legal in
Germania, de exemplu, si poate fi, respec-
tiv, recomandatd spre utilizare. Acesta
aplici gunoiul de grajd lichid la suprafati

in fasii.

Avantajele distribuitorului cu bandi, ca si
in cazul distribuitorului cu papuc tractat,

sunt, de asemenea, precizia inalti a distri-
butiei, aplicarea la sol, acoperirea de supra-
fete mari de lucru si emisii scizute de amo-
niac. In plus, distribuitoarele cu bandi pot
fi folosite in continuare la cresterea stocuri-
lor de cereale. Comparativ cu impristierea
pe suprafata solului, pierderile de nutrienti
sunt semnificativ reduse. Distribuitorul cu
papuc tractat este cu aproximativ 60% mai
scump decit distribuitorul cu bandi. Cu
toate acestea, in unele regiuni distribuirea
cu papuc tractat este ceruti de Asociatia de
administrare a apelor.

O altd tehnici de aplicare este asa-numitul
distribuitor oscilant (Schwenkverteiler).
Ca si in cazul celorlalte metode, o pompi
puternici pompeazi gunoiul de grajd lichid
din butoi direct in distribuitorul oscilant.
Acesta oscileazd inainte si inapoi datoritd
unui mecanism special §i presiunii pompei.
Avantajul in cazul dat il reprezinti faptul ci
gunoiul de grajd ajunge pe cAimp in picituri
mai mari si in rezultat se prelucreazi suprafe-
te mai mari decit cu utilizarea tehnicilor de
tractare mentionate mai sus.

Pe de altd parte, aceastd tehnici de distri-
buire a gunoiului de grajd lichid prezinti
dezavantaje serioase, in special emisiile pu-
ternice de miros neplicut si pierderea de
nutrienti prin evaporare, motiv pentru care
aceastd tehnologie nu mai este utilizatd pe
terenurile arabile din Germania de la 1 fe-
bruarie 2020 si nici pe pajisti incepind cu 1
februarie 2025. Tehnologia poate fi folositd
in continuare pe terenuri arabile necultiva-
te, dar ingrisimantul trebuie incorporat in

. |
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CAPITOLUL 9

sol (amestecat cu solul) in maximum patru
ore. Din 1 februarie 2025, perioada de in-
troducere in sol se va reduce la o ord dupi
distribuirea pe teren arabil necultivat®.

La utilizarea distribuitoarelor cu cap de
impact (Prallkopfverteiler), gunoiul de
grajd lichid este pulverizat pe o suprafati
mare de pe sol. O pompi impinge puternic
gunoiul de grajd lichid din rezervor, guno-
iul de grajd lichid loveste o placi deflectoare
(capul de impact ) si este astfel distribuit.
Desi o placi deflectoare este semnificativ
mai ieftind decit un distribuitor cu bandi
sau cu papuc tractat, dezavantajul acestei
metode sunt o multime de emisii. Distri-
buitorul cu cap de impact este mai putin
eficient decit distribuitorul oscilant si pro-
duce mai multe emisii.

Din cauza dezavantajelor evidente, atit dis-
tribuitoarele cu cap de impact, cit si distri-
buitoarele oscilante sunt asociate cu cerinte
si interdictii semnificative si sunt conside-
rate invechite.

TNCORPORAREA GUNOIULUI DE GRAJD

Existd diverse tehnici de incorporare me-
canici a gunoiului de grajd lichid in sol,
fiecare avind atit avantaje, cit si dezavan-
taje. Scopul incorporirii este de a evita eva-
porarea gazoasi a amoniacului si astfel de a
furniza toti nutrientii din gunoiul de grajd
lichid direct plantelor. In Germania, con-
form Ordonantei privind ingrisimintele,
este in prezent datoria fiecirui fermier si
incorporeze gunoiul de grajd lichid in sol in
termen de patru ore de la aplicarea lui pe
zonele necultivate pentru a minimiza eva-
porarea. Tncorporarea reduce semnificativ
mirosul neplicut al amoniacului. Gunoiul
de grajd lichid aplicat anterior poate fi in-
corporat folosind o grapi cu discuri, plug
sau cultivator.

In cazul utilizirii tehnicii de injectare,
gunoiul de grajd lichid este aplicat si incor-
porat intr-o singuri operatiune folosind un
cultivator sau grapi cu discuri. Cu toate

acestea, aceasta tehnologie este controver-
satd deoarece este foarte scumpi, acope-
rirea zonei prelucrate este relativ mici si
consumul de motorini este mare. Ea se mai

numeste injector de gunoi de grajd sau cul-
tivator de gunoi de grajd si se poate aplica
inainte de seminat. Multe companii eco-
nomisesc cu ajutorul tehnicii de injectare
o etapi ulterioard de lucru. incorporarea
directd a gunoiului de grajd lichid are ca re-
zultat foarte putine emisii.

O varianti a injectirii gunoiului de grajd li-
chid este metoda strip-till (aratul in fAsii):
un cultivator introduce gunoiul de grajd in
sol foarte adinc si in fasii. Aceastd metodi
este uneori folositd la cultivarea porum-
bului, deoarece porumbul are o distantd
de 75 cm intre rinduri. Cu cultivatorul
Stripp-Till, gunoiul de grajd poate fi aplicat
pini la 0 adincime de 25 cm exact pe aceas-
ti bandi cu litimea de 75 cm.

Injectorul cu brazdi de adincime este si-
milar cu o grapi mici cu discuri compacte
si este folosit inainte ca gunoiul de grajd
lichid si fie impristiat. Solul care urmeaza
a fi fertilizat, in mare parte culturi existen-
te sau pajisti, este brizdat cu ajutorul unor
discuri. Gunoiul de grajd este apoi turnat
direct in aceste brazde in sol.

Pentru a reduce emisiile in timpul apli-
cirii, este posibild pretratarea gunoiului
de grajd prin acidificare. Amestecarea
gunoiului de grajd lichid cu acid sulfuric

¥ Sursa: https://www.landwirtschaftskammer.de/landwirtschaft/ackerbau/duengung/guelle/technik/index.htm
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O Fig. 18: Distribuitor
cap de impact (cu placd
deflectoare)
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Tehnologie de aplicare si injectare la suprafata

O Fig.19: Injector cu
brazdd de addncime

direct inainte de aplicare scade semnifi-
cativ valoarea pH-ului acestuia, ceea ce
inseamni ci azotul riméne legat mai mult
timp. Acest lucru duce la o aprovizionare
mai durabili a plantelor cu nutrienti dupi
aplicare si reduce emisiile in timpul aplici-
rii la aproape zero, indiferent de tehnolo-
gia de aplicare utilizatd.

Din cauza agresivititii sporite a acidului i
a riscurilor de sigurantd pentru oameni si
mediu, acidificarea este cunoscuti doar in

Tabelul comparativ 2: Dezvoltarea tehnologiei de aplicare la sol din 1967

asa-numitul proces SYREN. Acest brevet
danez foloseste un sistem hidraulic frontal
pentru tractor, care poate transporta 1000
I de acid in asa-numitele unititi IBC si o
tehnologie de pompare care amesteci aci-
dul direct cu gunoiul de grajd lichid chiar
inainte de aplicare. Cu aproximativ 80.000
de euro costuri suplimentare doar pentru
procesul in sine, plus logistica acidului sul-
furic, procesul este prea costisitor pentru
majoritatea fermierilor.

De ceva timp, sistemele de directie GPS si
Section Control au constituit un ajutor
enorm pentru soferii rezervoarelor de gu-
noi de grajd. Cu ajutorul acestei tehnologii,
poate fi evitatd aplicarea dubli a gunoiului
de grajd lichid, deoarece functia Section
Control opreste furtunurile individuale de
indati ce transmititorul GPS detecteazi ci
pe aceastd portiune gunoiul de grajd a fost
deja rispandit.

Tabelul comparativ 2 arati dezvoltarea teh-
nicii de aplicare cu avantajele si dezavanta-
jele fiecirei din ele.

Termen cheie /
recomandare

Faza de

Tehnologie Avantaje Dezavantaj

raspandire
1967 pana in 1980

Cap de impact Distribuitor pe supr. mare  Suprafata prelucrata Emisii foarte mari

1980 pana in 2000 Distribuitor oscilant Mecanism de oscilare Picaturi mai mari Emisii mari
1990 pana astazi Distribuitor cu banda sistem mare de furtunuri Buna distributie longitudinala si Emisii medii
transversala
2000 pana in 2011 Distribuitor cu papuc tractat  Papuc din otel inoxidabil Precizie mare de distributie
2011 pana astazi Metoda Strip-Till Cultivator, grapd cu discuri Emisii foarte reduse Scump
compacte
2018 pana in prezent Acidificare Acid sulfuric IBC Absorbtie completa n sol ggfigjl:;ump’
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Capitolul 10:

Comercializare si logistica

Organizatiile din Moldova permit cresci-
torilor de animale rezidenti si fermelor de
ingrisat animale si aibi acces la informatia
referitor la terenurile arabile din zoni. Ca
urmare, fermierul cunoaste de obicei diferi-
tele tipuri de ferme si metode de lucru din
regiune. Acesta constituie un avantaj enorm
pentru crearea de retele intre ei, deoarece gu-
noiul de grajd lichid de la fermele de anima-
le constituie o sursi de ingrisimant jeftind
pentru gospodiriile agricole, in timp ce cres-
citorii de animale pot cistiga venituri supli-
mentare vinzind gunoiul de grajd ca bazi de
ingrisimant. Acest lucru poate avea ca rezul-
tat avantaje pentru ambele tipuri de gospo-
dirii, deoarece, in general, existd un interes
nu numai in utilizarea rationali a gunoiului
de grajd lichid ca ingrisimant valoros, cisi in
eliminarea acestuia intr-un mod neutru din
punct de vedere al costurilor si ecologic.

Cu toate acestea, deoarece diferitele tipuri
de gospodirii (agricole sau de crestere a
animalelor) sunt distribuite neuniform in
interiorul tirii, pot apirea dificultiti in ceea
ce priveste distanta dintre furnizorul de gu-
noi de grajd lichid si destinatar. Dupi cum
este descris in Capitolul 8, aici este nevoie de
mijloace de transport adecvate pentru a faci-
lita schimbul de servicii pentru toate pirtile
implicate. In Moldova, camioane sau alte
forme ieftine de transportate ar putea fi fo-
losite, de exemplu, pentru a face fati distan-
tei dintre fermele de reproductie din Anenii
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Noi si terenurile arabile din Donduseni sau
Soroca. Daci agricultura Moldovei, con-
form estimirii noastre brute (vezi Infografi-
cul 6), ar fi dispusi si foloseasci pe termen
mediu fertilizarea cu gunoi de grajd cel putin
in volum de o treime din fertilizarea totali,
atunci in mediu se vor parcurge distante de
pini la 100 km.

In Germania, de exemplu, distribuirea pe
scard largd a gunoiului de grajd lichid devi-
ne din ce in ce mai necesari deoarece ordo-
nanta privind ingrisimintele limiteazi doza
admisi de aplicare a kg N/ha. In acest scop,
ingrisimintele, in special gunoiul de grajd
lichid, bilegarul de bovine, pasire si pui,
este transportat din regiunile specializate
in cresterea vitelor in asa-numitele regiuni
de receptionare, uneori pe distange mari in
Germania sau chiar in Europa. Aceste regi-
uni de receptionare sunt, de obicei, zone cu
suprafete arabile mari, dar cu un procent de
crestere a animalelor redus. Valoarea nutri-
entilor din gunoiul de grajd de fermi este
calculatd intre furnizor si cumpiritor.

BURSA DE GUNOI DE GRAJD

in scopul organizirii pietei si a logisticii re-
distribuirii gunoiului de grajd lichid de la
furnizori la cumpiritori, a fost elaborati
bursa de gunoi de grajd lichid sau nutri-
enti. O astfel de bursi (piatd) ajuti la dis-
tribuirea optimi a cantititilor de nutrienti



Comercializare si logistica
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Infografic 7: Calcule
globale brute pentru
Moldova

acumulate, la eliberarea fermelor si regiuni-
lor de crestere i reproducere a bovinelor si la
valorificarea regiunilor arabile.

Bursa de gunoi de grajd lichid reglementeazi
preturile si schimbul de cantititi de gunoi de
grajd lichid intre furnizori si cumpdritori.
Bursele sunt organizate ca companii §i pot
functiona si in format electronic. Angajatii
bursei se ocupi de introducerea raportului
de cerere/oferta in baza de date, comerciali-
zarea gunoiului de grajd intre fermieri si apoi
de transportarea acestuia. Pentru aceastd or-
ganizare de servicii §i logisticd, bursa de gu-
noi de grajd primeste o marji de aproximativ
5% din valoarea nutrientilor, in functie de
tipul de gunoi de grajd. In functie de situ-
atia pietei, adici de cantitatea de gunoi de
grajd lichid oferiti si solicitatd, pot apirea
diferite scenarii: Fermierul care receptionea-
zi fie trebuie si pliteasci gunoiul de grajd
si transportarea acestuia, fie ii este oferit ca-
dou, sau chiar primeste bani pentru accep-
tarea surplusului existent de gunoi de grajd
lichid. Acest lucru se poate intimpla iarna,
de exemplu, in perioada de restrictie cu pri-

vire la aplicarea gunoiului de grajd i stocuri-
le de gunoi de grajd din fermele de animale
sunt pline. Formarea de preturi la bursa de
gunoi de grajd se bazeazi pe cerere si ofertd,
precum si pe distanta de transportare.

Un exemplu pentru a ilustra acest lucru:
Fermierul de animale A are 2.000 de porci
de ingrisat, dar dispune de doar 30 de hec-
tare de teren arabil. Aceste 30 de hectare nu
sunt suficiente pentru a absorbi nutrientii
din gunoiul de grajd produs in propria fer-
mi, asa ci A decide si-si vindi bilegarul de
porc. Pentru aceasta el utilizeazd serviciile
bursei de gunoi de grajd si isi vinde stocul
disponibil direct bursei. La rindul siu, fer-
mierul B are S00 ha de teren arabil, dar nu
are propriul siu efectiv de animale. El este
in cdutare de gunoi de grajd de fermi ieftin
si se adreseazi la bursa de gunoi de grajd ca
companie care primeste comenzi, dupi care
bursa se ocupi de formalitii.

Noi recomandim infiintarea unor astfel de
burse de gunoi de grajd lichid in sud-estul

Europei pentru a oferi fiecirui fermier opor-

Calcule globale ale aprovizionarii cu nutrienti
Exemplu: Republica Moldova

Acoperire
nutrienti
la nivel global

*37,5%
gunoi de
grajd lichid

Capacitate
* N - cantitate de addugat/an
aprox. 150 kg N/ha (comparatie UE)
* cantitate furnizata: 60 kg
*109 986 t Azot/an

Cererea de gunoi de grajd
* Suprafata utild, Moldova: 2 518 ha
* din care teren arabil: 1833 ha

Oferta

de gunoi
de grajd
* Cresterea

vitelor:
311 000 buc.

* Cresterea
porcilor
461000 buc.
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tunitatea, ca furnizor sau cumpiritor de
gunoi de grajd, de a contribui la ciclul unui
astfel de bun valoros ca gunoiul de grajd in
calitate de ingrisimint.

O astfel de bursi poate fi infiintati ca o
companie privati de acordare a serviciilor.
Un exemplu din Germania este Maschi-
nenring-MR Germany - suport la bursa de
nutrienti’.

Metodic, intermedierea are loc intr-o bursi

stabilitd dupd cum urmeazi:

* Anunturile pot fi plasate atit de vinzi-
tori, cit si de cumpiritori si trebuie si
contind urmitoarele elemente: Cantita-
tea de gunoi de grajd oferiti / solicitati,
oferte sau cereri de nutrienti, oferte sau
cereri de depozitare, date despre nutrient
(tipul de nutrient, locatia de depozitare,
informatii de acces la locul depozitirii
etc.), cantitate si pret, perioada de valabi-
litate a anuntului, comentariis

* Anuntul trebuie si contini si informatii
despre persoand (nume, adresd, telefon)
Pe baza adresei, anuntul este afisat carto-
grafic pentru a se vedea din ce zoni pro-
vin ofertele sau cererile.

¢ Toate anunturile publicate pot fi compi-
late intr-o prezentare generali.

Infograficul 7 (pagina anterioari) prezin-
ti un calcul global brut pentru Republica
Moldova. Luand in consideratie o anumitd
suprafati de teren arabil si o capacitate totald
estimati de gunoi de grajd lichid, presupu-
nind ci solurile moldovenesti sunt fertilizate
la fel de intens ca in Germania, aproximativ
15% din necesarul de ingrisiminte ar putea
fi acoperit cu gunoi de grajd lichid. Daci, pe
de alti parte, si luim ca bazi practica de fer-
tilizare mai scizuti a gospodariilor agricole
moldovenesti, observati de autori la fata lo-
cului, chiar §i 37,5% din fertilizarea minerald
actuali (costisitoare) ar putea fi inlocuiti cu
gunoiul de grajd lichid relativ ieftin si mai
valoros din punct de vedere calitativ.

? https://www.maschinenring.de/leistungen/naehrstoffmanagement/naehrstoffvermittlung
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Capitolul 11:
L ocalizarea

echipamentului

tehnic agricol

Echipamentul de distribuire a gunoiului
de grajd lichid ar trebui si fie adaptat in
mod precis, fiabil si individual la nevoile
fermelor, asa cum prezinti fotografii-
le vehiculelor din capitolele 2, 8 si 9. In
Germania un rezervor de gunoi de grajd
lichid cu o capacitate de 16.000 | costd
intre 50.000 si 200.000 de euro. Aceste
recipiente sunt produse in numar mic si
sunt proiectate pentru perioade de ex-
ploatare de zeci de ani.

Cu toate acestea, dupi cum se vede din
comparatia internationald, echipamen-
tul tehnic agricol pentru distribuirea
gunoiului de grajd lichid nu trebuie si
fie la fel de costisitor ca in Germania. In
sud-estul Europei existd deja citiva pro-
ducitori locali de tractoare i tehnologie
agricold speciali care sunt certificate ISO
si lucreazi foarte eficient. Acesti produ-
citori locali, regionali sau nationali ar
putea construi rezervoare de gunoi de
grajd lichid ieftine, evitind chiar greseli-
le anterioare comise de producitorii din
Europa de Vest. Ca un bun exemplu de
competentd regionald serveste produci-
torul moldovenesc de tehnici agricold
Moldagrotehnica (firi garantie) . Desi
aceasti companie produce
si echipamcnt mai simplu, €a ar putea

dispozitive

prelua asamblarea locald, de exemplu, a
rezervoarelor de gunoi de grajd lichid sau
reprocesarea rezervoarelor uzate.

De reguli, un rezervor de gunoi de grajd
lichid este sudat conform proiectelor
individuale si electrificat cu circuite re-
alizate manual - cu telecomandi, com-
ponente de control automatizat si aer
conditionat.

In Infograficul 8 am aritat confectiona-
rea obisnuitd a unui rezervor de gunoi de
grajd lichid in Germania in zece pasi.

Acesti zece pagsi pot fi distingi in functie
de doui criterii:

1. Ce proportie din productie poate fi
realizati de producitorul unui re-
zervor de gunoi de grajd lichid, deci
nu trebuie si fie subcontractat unor
terti sau achizitionat? Existi relatii
de colaborare si parteneriat fiabile in
domeniile constructiei de rezervoare
si sasiuri, acestea fiind in mare parte
externalizate. Majoritatea sistemelor
electrice §i de control ale producito-
rilor de vehicule sunt produse intern.
Electricienii interni elaboreazi adesea
solutii individuale pentru circuite.
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Integrare verticala in constructia vehiculelor

Planificarea productiei pentru un rezervor de gunoi lichid

Profunzimea afacerii de productie versus extern

INTEGRARE VERTICALA INTEGRARE VERTICALA
iN% ETAPE DE iN%
DIN PUNCT DE VEDERE COMERT EXTERN
ECONOMIC iN GERMANIA PRODUCTIE (REST: GERMANIA)

30 revareorolo (el

100 u@ Lucréri de sudare

30 % Sasiuri si unitati
de tractiune

100 Frane si angrenaje

1 Salon si sisteme
100 -'@@'@‘0' de operare
100 K- “m Sisteme electrice
80 ﬁl} Sisteme electronice
80 {Elﬁs' Confcrolt

= (periferic)
100 D Conectare

¢ (Conectivitate)
Admis pentru exploatare

100 @ pe drumuri de uz comun

O Infografic 8: Valoarea addugatd brutd a constructiei si asambldrii unui rezervor pentru gunoi de grajd lichid
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Localizarea echipamentului tehnic agricol

2. Ce parte din productie poate fi pro-
dusi la fata locului? Aici facem ipote-
ze despre competenta si productivita-
tea cunoscute, existente, care rezulti
in faptul ci pretul si performanta ar
putea fi corecte.

Procentele din coloana din stinga (titlu
verde) indicd valoarea adiugati medie or-
ganizatd intern la producitorii germani
de echipament tehnic agricol pe unitate.
Procentele din coloana din dreapta (titlu
albastru) indici mirimea valorii adiugate
la nivel local in sud-estul Europei, restul
ar putea fi cumpirat, de exemplu, din
Germania.

Pentru a putea evalua daci este realisti fa-
bricarea rezervoarelor de gunoi de grajd
lichid in sud-estul Europei, trebuie de in-
vestigat competenta companiilor locale in
diferitele etape de productie. Conform cer-
cetdrilor noastre, centrele de constructie a
rezervoarelor, lucririlor de sudare si omolo-
gare rutierd pot fi localizate in siguranti in
sud-estul Europei. Lucririle de constructie
si sudare de inaltd precizie a articolelor din
otel sunt posibile local firi nicio restrictie.
Aprobarea rutierd a containerelor depinde
in mare misuri de reglementirile locale.
Mai dificili urmeazi a fi colaborarea cu
furnizorii locali de sasiuri, transmisii, frine

si angrenaje, care cumpdrd in mare parte
piese de schimb de la furnizorii din Euro-
pa de Vest. Furnizarea de cabine (saloane),
sisteme electrice si conectivitate depinde in
mare misuri de profilul industrial local al
producitorului, cel al sistemelor electro-
nice - de marca vehiculului, adici de cit de
mult renunti, de exemplu, la competenti si
control partenerul german de tehnologie.

In general, ne asteptim ca tehnologia
de inalti calitate necesari pentru con-
structia rezervoarelor de gunoi de grajd
lichid si fie disponibili local in sud-estul
Europei. Producerea locali a echipamen-
telor necesare poate reduce semnificativ
costurile si poate facilita transportarea si
utilizarea gunoiului de grajd lichid. Ne
asteptim la proiecte experimentale cores-
punzitoare in urmadtorii ani.
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Capitolul 12:

Norme de conduita

Confruntarea cu gunoiul de grajd este
asociatd cu riscuri pentru oameni §i ani-
male. Prelucrarea incorecti poate produce
cantititi mari de gaze toxice. Acestea sunt
emanate adesea neobservat. In afari de
dioxid de carbon, metan si amoniac, un
pericol deosebit reprezintd, in special, hi-
drogenul sulfurat. Gazul incolor se aduni
la fundul recipientelor sau bazinelor, de-
oarece este mai greu decat aerul. Partea cea
mai periculoasi a hidrogenului sulfurat:
in concentratii mai mari, nu mai poate fi
perceput deoarece paralizeazi simtul mi-
rosului. In concentratii scizute miroase a
oui alterate. Concentratiile mari de hidro-
gen sulfurat apar cel mai frecvent atunci
cind gunoiul de grajd lichid este agitat
in bazine, gropi, cisterne, rezervoare de
gunoi de grajd lichid sau in inciperi. In
toate cazurile enumerate trebuie asigurati
o ventilatie suficientd. Toate acestea sunt
motive pentru instruirea urgenti si detali-
atd a personalului care lucreazi cu gunoi
de grajd lichid. Trebuie luate misuri spe-
ciale de precautie in cazul efectuirii lucri-
rilor de intretinere si reparatii, precum si
la conectarea si deconectarea instalatiilor
si rezervoarelor/bazinelor de gunoi de
grajd lichid. In cazul in care aceste lucriri
sunt efectuate de angajatii unor companii
externe, acestia trebuie instruiti de citre
conducere cu privire la posibile pericole.
La manipularea gunoiului de grajd, se vor
aplici precautii si reglementiri speciale.
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Angajatii trebuie informati despre aceste
pericole, de exemplu, prin intermediul in-
structiunilor de utilizare.

Inhalarea de hidrogen sulfurat poate duce la
incongtientd si insuﬁciengi respiratorie. Prin
urmare, existd un risc deosebit in locurile in
care aceste emisii pot fi eliberate de gunoiul
de grajd lichid. Acestlucru se aplici in special
grajdurilor, podelelor cu gratii si locurilor de
agitare si extragere gunoiului de grajd lichid
din rezervoare si gropi de dejectii lichide.

In plus, atunci cind se prelucreazi gunoiul
de grajd lichid, acesta poate emana si dioxid
de carbon. Daci acesta este inhalat intr-o
concentratie prea mare, poate duce la sufo-
care.

Pe lingi aceste surse directe de pericol care
pot diuna atit sindtitii, cAt si vietii, existd si
riscul de explozie a metanului la procesarea

gunoiului de grajd lichid.



Norme de conduitd

© Infografic 9:
Ordonanta privind
instructiunile de
utilizare pentru
substantele periculoase

Urmitoarele norme de conduiti servesc la prevenirea accidentelor:

1.

Nu stati niciodata n interiorul cladirii cand agitati sau pompati gunoiul de
grajd lichid (de exemplu, depozit de siloz sau instalatie de biogaz)!

. Asigurati-va Tntotdeauna ca zona in care lucrati este suficient ventilata!

Evitati toate sursele potentiale de aprindere/scénteiere!

Cand agitati sau pompati gunoiul de grajd lichid, fiti atenti la conditiile
meteorologice si la directia vantului, pentru a nu fi prins in fluxul de gaze
care pot fi emise!

. Tntimp ce amestecati sau pompati gunoiul de grajd, urmariti animalele din

grajduri sau din afara lor. In cazul in care animalele devin agitate sau dau
dovada de comportament neobisnuit, opriti imediat orice lucrari cu gunoiul
de grajd lichid!

Dacd este posibil, cumpdrati-va un dispozitiv de masurare a gazelor
pentru a putea masura nivelul de gaze de gunoi de grajd in caz de necesitate.

Orice persoana care intra intr-o groapa de gunoi de grajd lichid sau orice at
recipient se supune unui risc deosebit de mare. Nu intrati niciodata fara
asistenta personalului de securitate, echipament de protectie, conditii
de ventilare si curatare!

Gropile pentru gunoi de grajd lichid trebuie sa fie bine astupate si
marcate!

Feriti copiii de gropile, bazinele sau recipientele cu gunoi de grajd lichid!

10. Urmati instructiunile de lucru si de utilizare a echipamentelor!

11. Nu méncati, beti si fumati atunci cand lucrati cu gunoi de grajd lichid!

12. Retineti ca gunoiul de grajd lichid la temperaturi ale aerului inalte se

dilata si emana gaze toxice: acest lucru poate duce la spargerea conductelor.
Va rugam sa asigurati pentru asemenea cazuri o ventilatie suficienta!

Puteti obtine informatii suplimentare de la asociatia comerciali responsabili din tara dum-

neavoastri. Infograficul 9 (pagina urmitoare) prezinti relatarea originali a unei instructiuni

de operare cu gunoiului de grajd lichid din Germania, care rezumi cele mai importante surse
de pericol si reguli de conduiti.
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Instructiuni de utilizare

Conform Reglementarilor privind manipularea substantelor periculoase si Reglementarilor de sanatate si securitate n munca

Loc de muncad/Domeniu de activitate: Agitarea gunoiului de grajd lichid / spalarea canalelor de admisie / lucrul Tn gropile de
gunoi de grajd lichid

Denumirea substantei periculoase: GUNOI DE GRAJD LICHID / DEJECTII LICHIDE

(amestec de gaze din sulfat de hidrogen, dioxid de carbon, metan si amoniac/ gunoi de grajd lichid)

Q0O O

Pericole pentru oameni si mediu

Pericol de otravire cu sulfat de hidrogen (H2S)  (gaz mai greu decét aerul
Pericol de sufocare cu dioxid de carbon (C02)  (gaz mai greu decéat aerul
Pericol de explozie cu metan (CH4) (gaz mai usor decat aerul
Pericol pentru sanatate cu amoniac (NH3) (gaz mai usor decat aerul
Pericol de explozie, sufocare, otravire Tn gropile si recipientele cu gunoi de grajd lichid!

Gunoiul de grajd lichid poate contine substante de gen ciuperca, bacterii, virusi, care pot provoca reactii aler-
gice sau cauza infectii grave.

Masuri de protectie si reguli de conduita

Masurile de protectie si normele de conduita se bazeaza de regula pe conditiile specifice la locul de munca si
tipul si executia manipulrii gunoiului de grajd.

Nu mancati, beti sau fumati in timpul lucrului. Hainele contaminate trebuie schimbate. Inainte de pauze sau la
sfarsitul zilei de munca spalati-va pe maini si clatiti partile corpului contaminate.

in caz de emisii de gaze la agitarea sau pomparea gunoiului de grajd lichid:
- Aerisiti bine grajdul/incaperea. Deschideti usile. Conectati ventilatoarele la maxim. ;
- Evitati sursele de aprindere/scanteiere. Nu fumati si nu utilizati surse deschise de foc. Evitati sursele de

aprindere electrice. Tnchideti intrerupétorul de gaz. Nu efectuati lucréri de sudare sau taiere. Nu faceti teste
de transiluminare. Nu intrati in grajduri Tn timpul lucrarilor de agitare, spélare.

Riscuri de contact cu gunoiul de grajd lichid:

- Protectia mainilor: manusi de protectie rezistente la substante chimice
- Protectia ochilor: ochelari de protectie

- Protectia corpului: sort de guma, haine de protectie, cizme de guma

Suplimentar la intrarea Tn gropile si rezervoarele de gunoi de grajd lichid:

- Protectia respiratiei: dispozitiv de respirare independent de mediu

- Siguranta personala: Ham de siguranta cu trepied si troliu. Doua persoane vor supraveghea coborarea in
groapa sau rezervorul de gunoi de grajd lichid.

1n caz de accidente:

- Avertizati colegii, informati superiorii.

- Daca nu este posibil de evitat riscurile — stopati lucrarile de agitare sau pompare.

- Nu intrati Tn gropi, canale, rezervoare de gunoi de grajd lichid cu scopul de a salva oameni sau animale fara
echipament de protectie si dispozitiv de respiratie.

- Asigurati aport suficient de aer curat. Tnainte de a intra in gropi, canale, rezervoare de gunoi de grajd lichid
fara echipament de protectie — evaluati riscurile posibile.

Acordarea primului ajutor

- La Intreprinderea oricarei masuri, asigurati-va mai intai de propria securitate.

-Tn caz de inhalare: acces la aer curat. In caz de pierdere a cunostintei eliberati caile respiratorii. Solicitati
asistenta medicald. Anuntati medicul cu privire la o posibila otravire cu sulfat de hidrogen.

- In caz de contact cu ochii: indepartati imediat hainele contaminate, spalati zonele contaminate cu apa.

- In caz de ingerare: Clatiti gura cu apa. Beti apa din abundenta.

Persoana care a acordat prim ajutor:

Medic:

Centrul de informare cu privire la otravire: 0228/19240

Urgenta: 112

Eliminarea corecta

Curatati suprafetele contaminate. Depozitati, transportati si distribuiti gunoiul de grajd Tn conformitate cu re-
glementdrile legale.
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Capitolul 13:
Recomandari

. Gunoiul de grajd lichid este un bun
pretios. Cu sau firi utilizare prealabi-
li intr-o instalatie de biogaz, acesta ar
trebui si fie folosit in calitate de ingri-
sdmdnt, ca parte a unui ciclu agricol si
economic important.

. Deversarea gunoiului de grajd lichid
in sursele de api din zoni sau in ape-
le subterane are multe efecte negative
asupra mediului care trebuie si pot fi
evitate. Daunele grave provocate me-
diului sunt pedepsite conform legii,
inclusiv si prin aplicarea unor sancti-
uni grave.

. Stocarea si prelucrarea ulterioari a gu-
noiului de grajd lichid nu este nici cos-
tisitoare, nici complicati. Solutii acce-
sibile si eficiente pot fi intotdeauna
implementate la nivel local, de exem-
plu, stocarea in rezervoare din beton
gata amestecat sau, dacd este necesar,
in bazine ciptusite cu folie.

. Important este momentul de aplicare
al gunoiului de grajd lichid la sol: pe
lingd perioadele de restrictie cu pri-
vire la fertilizare stabilite, perioadele
de aplicare a ingrisimintelor depind
de vreme, precipitatii si tipul culturii,

deoarece efectul pozitiv al gunoiului
de grajd lichid asupra calititii solului
depinde daci si cit de bine pot fi ab-
sorbiti nutrientii. Aceste cunostinte
formeazi competenta de bazi a fermi-
erului modern.

. In Europa de Vest, tehnologia de apli-

care a ingrisimintelor s-a dezvoltat
semnificativ, de la placa deflectoare
pini la incorporare in sol folosind sis-
teme de distribuire cu bandi. Echipa-
mentele de transportare si aplicare ale
furnizorilor de masini agricole sunt
dotate corespunzitor. Echipamente-
le si instalatiile agricole sunt initial
costisitoare, dar pe mdsurd ce cererea
creste, pot fi produse mai ieftin local.
Improvizarea si colaborarea constituie
un ajutor temporar, de exemplu prin
inchirierea de masini sau echipamente
necesare. Asociatiile si autorititile fa-
ciliteazd inceperea utilizirii moderne
a gunoiului de grajd lichid si existi si
optiunea de a aplica pentru proiecte
de finantare.

. Pentru a construi o instalatie de bio-

gaz, in sud-estul Europei pot fi gisiti
parteneri de afaceri cointeresati. Ast-
fel, pot fi dezvoltate sisteme optime
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din punct de vedere economic §i eco-
logic, care genereazi profituri supli-
mentare prin energie regenerabili!

. Avantajele procesirii gunoiului de
grajd lichid constau in faptul ci in
Moldova, de exemplu, o treime din
toate importurile de ingrisiminte
minerale ar putea fi evitate, daci gu-
noiul de grajd lichid ar fi utilizat in
calitate de ingrisimint, ajungind la
aceasta concluzie in urma multiple-
lor cercetari in acest domeniu de ca-
tre Maschinenring Kommunalservice
GmbH. Acest lucru se reflecti in mod
clar din punct de vedere economic si la
calitatea solului. Se pare ci misurarea
continutului nutritional al gunoiului
de grajd lichid este complicati pentru
a fi determinati ca formuld chimici
inainte ca gunoiul de grajd si poati fi
utilizat. Cu toate acestea, acest efort
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inigial suplimentar de clarificare a
formulei chimice a gunoiului de grajd
devine un mic efort in comparatie cu
efectul de a impristia gunoiul de grajd
in ansamblu pe sol.

. Cooperarea cu vecinii sub formi de

burse sau asociatii locale poate servi
drept punte intre fermele agricole si
zootehnice dintr-o regiune, poate re-
duce costurile si maximiza beneficiile.

. Reglementirile de securitate si cu-

noasterea posibilelor pericole la ma-
nipularea gunoiului de grajd lichid vi
protejeazd impotriva riscurilor pentru
sanatate.



Anexe

Anexa 1: Surse de informatii (asociatii, autoritati si agentii de finantare)

Denumirea institutiei
MOLDOVA

(AIPA) Agentia de Interventie si Plati
Agricole

(AIPA) Agentia de Interventie si Pléti
Agricole

(AIPA) Agentia de Interventie si Plati
Agricole

(UCIMPA) Proiect de Agricultura
Competitiva in Moldova MAC-P

Academia de Stiinte a Moldovei

Universitatea Agrara
Universitatea Agrara
Agentia de dezvoltare Centru

Proiect de Agricultura Competitiva in
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Anexa 2: Rate de conversie pentru unitati de animale (UA)

Descriere UA
Ponei si cai de talie mica 0,70
Alte specii de cai sub 1an 0,70
e Delalla3ani 0,70
e Dela3lal4ani 1,10
* Delal4ani 1,10
Vitei sub 6 luni 0,30
Vite tinere 6 luni— 1an

 Masculi 0,30
« Femele 0,30
Vite 1Tan—2 ani

« Masculi 0,70
« Femele pentru sacrificare 0,70
« Femele pentru ferma si reproductie 0,70
Vite de la 2 ani

 Masculi 1,00
 Femele 1,00
- Juninci pentru sacrificare 1,00
- Juninci pentru ferma si reproductie 1,00
- Vaci de lapte 1,00
- Vaci mulgatoare si vaci care alapteaza 1,00
« Vite pentru sacrificare si vite de came 1,00
Qi sub 1 an, inclusiv miei 0,05
0i femele sub 1 an pentru reproductie 0,10
Berbeci 1 an si mai mari pentru reproductie 0,10
0i de came si altele 0,10
Purcei 0,12
Poci sub 50 kg greutate vie 0,22
Porci de Tngrasat

« 50 kg — 80 kg greutate vie 0,40
« 80 kg — 110 kg greutate vie 0,40
« Peste 110 kg greutate vie 0,40
Porci pentru reproductie peste 50 kg greutate vie, mistreti 0,33
« Scrofite insarcinate pentru prima data 0,33
o Alte scroafe nsarcinate 0,33
« Scrofite neinsarcinate 0,33
« Alte scroafe neinsarcinate 0,33
Gaini oudtoare de 1/2 ani si mai mari 0,0183
Pui si Gaini oudtoare sub 1/2 ani 0,0044
Gaini si cocosi de carne si pentru sacrificare 0,0091
Gaste 0,0067
Rate 0,0231
Curcani 0,0167
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Anexe

Anexa 3: Regulament JGS
(Sisteme de stocare si prelucrare a dejectiilor lichide,
gunoiului de grajd lichid si silozului)

1.2.

2.2.

Ordonanta privind sistemele de manipulare a substantelor periculoase pentru apa 1, 2 (AwSV)
Anexa 7 (la Sectiunea 13 (3), Sectiunea 52 (1) teza 2 numirul 1 litera a)
Cerinte pentru sisteme de stocare si prelucrare a dejectiilor lichide, gunoiului de grajd lichid si silozului

Referintd: Cod civil volumul I. 12017, 953 - 955)

Definitii

Sistemele JGS includ, in special, containere, gro-
pi colectoare, bazine de pimant, silozuri, silozuri
mobile, pivnite si canale de gunoi de grajd, supra-
fete de stocare a dejectiilor solide, suprafete de
umplere cu sisteme de conducte aferente, dispo-
zitive de sigurantd, etangiri ale jonctiunilor, aco-
periri si ciptuseli.

Instalatiile de colectare sunt toate instalatiile
structurale si tehnice pentru colectarea si trans-
portarea dejectiilor lichide, gunoiului de grajd
lichid si infiltratiilor de siloz. Acestea includ, de
asemenea, canalele si tevile de indepirtare a gu-
noiului de grajd, gropile adiacente, statiile de
pompare si conducta de alimentare citre groapa
adiacenti, cu conditia si nu fie blocate (indiguite)
in mod regulat.

Cerinte generale

Numai produse, tipuri sau kituri pentru con-

structii pot fi utilizate pentru instalatiile pentru

care este disponibild dovada utilizabilititii autori-
titii de constructii, tinind cont de cerintele legii
de protectie a apelor.

Sistemele trebuie si fie planificate, construite,

proiectate si operate in asa fel incat:

a) substantele care polueazi apa conform sectiu-
nii 3 paragraful 2 teza 1 clauzele dela 11a 5 si
nu poatd penetra,

b) scurgerile din toate partile instalatiei care intrd
in contact cu substantele specificate la litera a
pot fi identificate rapid si fiabil,

c) substantele in general periculoase pentru api,
care penetreazi pot fi detectate rapid si fiabil in
conformitate cu sectiunea 3 alineatul 2 teza 1
clauzele dela 11aSsi

2.3.

2.4,

2.5.

3.1.

3.2.

d) in cazul unei defectiuni, amestecurile care pot
contine substange care polueazi apa sunt reci-
clate sau eliminate in mod corespunzitor, fird
a provoca daune.

Sistemele JGS trebuie si fie impermeabile la lichi-
de, stabile si rezistente la eventuale influente me-
canice, termice si chimice.
Operatorul trebuie s angajeze 0 companie speci-
alizatd conform sectiunii 62 pentru constructia si
repararea unui sistem JGS, cu exceptia cazului in
care el insusi indeplineste cerintele unei companii
specializate. Acest lucru nu se aplici sistemelor
de stocare a infiltratiilor de siloz cu un volum de
pind la 25 de metri cubi, altor sisteme JGS cu un
volum total de pini la 500 de metri cubi sau pen-
tru sistemele de stocare a gunoiului de grajd sau
silozului cu un volum de pini la 1.000 de metri
cubi.

Nu este permisd constructia rezervoarelor sau

containerelor din lemn.

Sisteme de depozitare a substantelor lichide
care sunt in general periculoase pentru api
Sistemele de stocare JGS cu un singur perete
pentru substante lichide, in general periculoase
pentru ape, cu un volum total mai mare de 25 de
metri cubi, trebuie s fie echipate cu un sistem de
detectare a scurgerilor. Conductele cu un singur
perete sunt permise cu condigia respectdrii reguli-
lor tehnice.

Instalatiile de colectare si depozitare trebuie la fel
dotate cu sistem de detectare a scurgerilor, con-
form clauzei 3.1. in cazul instalatiilor de colectare
si depozitare plasate sub grajduri, se poate renun-
ta la sistemul de detectare a scurgerilor daci inalti-
mea de acumulare este limitati de cantitatea nece-
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4.1.

4.2.

5.2.

6.1.

sard pentru indepirtarea bilegarului si, in special,
starea jonctiunilor si etangirilor este verificatd
inainte de punerea in functiune a instalatiei.

Sisteme de stocare a dejectiilor solide si a
silozului

Zonele de depozitare ale sistemelor de stocare a
dejectiilor solide si a silozului trebuie si fie dotate
cu margini laterale si protejate impotriva pitrun-
derii apelor pluviale acumulate. Pentru acumuli-
rile de siloz stocate in baloturi rotunde sau pitrate
si etansate cu folie nu se inainteazi oarecare cerin-
te, mai ales daci silozul din ele nu se extrage.

Se va asigura ci dejectiile lichide, infiltratiile de si-
loz si apele pluviale contaminate cu dejectii solide
sunt complet colectate si eliminate in mod cores-
punzitor ca ape uzate sau reciclate ca deseuri, cu
conditia ca acestea si nu fie utilizate in conformi-
tate cu bunele practici de fertilizare.

Echipament si instalatii de umplere

La umplerea sau golirea unui sistem JGS, se vor

respecta urmitoarele cerinte:

a) Se va monitoriza acest proces si se va asigura ci
starea dispozitivelor de siguranti necesare co-
respunde cerintelor inainte de a incepe lucrul.

b) Se vor respecta limitele de sarcini admise ale
sistemului si dispozitivelor de siguranti la um-
plere si golire.

Se va asigura ci apele pluviale contaminate cu
substante periculoase pentru api in timpul pro-
cesului de umplere, sunt complet colectate si
eliminate in mod corespunzator ca ape uzate sau
reciclate ca deseuri, cu conditia ca acestea si nu
fie utilizate in conformitate cu bunele practici de
fertilizare.

Obligatiile de raportare si monitorizare a
operatorului

In cazul in care se planifici constructia, scoaterea
din exploatare sau reutilarea unui sistem de de-
pozitare a infiltratiilor de siloz cu un volum mai
mare de 25 de metri cubi, un alt sistem JGS cu
un volum total de peste 500 de metri cubi sau un
sistem de depozitare a dejectiilor solide sau a silo-
zului cu un volum de peste 1.000 de metri cubi,
operatorul trebuie si notifice in scris autoritatea
competentd cu cel putin sase siptimini inainte
de inceperea lucririlor mentionate. Teza 1 nu se
aplicd in cazul constructiei de sisteme care necesi-
td sau au obtinut autorizatie ca caz individual in
temeiul altor prevederi legale, cu conditia ca auto-
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6.2.

6.3.

6.4.

6.5.

rizatia si asigure si indeplinirea cerintelor prezen-
tei ordonante.
Operatorul trebuie si monitorizeze regulat func-
tionarea corecti si etanseitatea sistemelor, precum
si functionalitatea dispozitivelor de siguranti. In
cazul in care monitorizarea conform tezei 1 relevi
0 suspiciune de scurgere, acesta trebuie si ia ime-
diat misurile necesare pentru a preveni scurgerea
substantelor. In cazul in care existi suspiciunea ci
substante poluante s-au scurs deja intr-o cantitate
semnificativi §i nu poate fi exclus riscul de polu-
are a unei surse de apd, acesta trebuie si anunte
imediat autoritatea competenti.
In cazul in care suspiciunea de scurgere este
confirmati sau daci se dovedeste ci substantele
periculoase au penetrat in mediul inconjuritor,
operatorul trebuie si ia imediat misuri pentru li-
mitarea pagubelor si si dispuni ca reparatiile sau
remedierile si fie efectuate de o firma specializati,
cu exceptia cazului in care el insusi este o compa-
nie specializati.
In conformitate cu clauza 6.1, operatorii dispun de
sisteme, care fac obiectul unei raportiri sau noti-
ficiri, inclusiv cu privire la faptul daci a fost veri-
ficatd etanseitatea si functionalitatea conductelor
de citre un expert inainte de punerea in functiune
si prin ordinul autorititii competente. Operatorii
trebuie si se asigure ci bazinele de pimant sunt ve-
rificate de un expert la fiecare cinci ani, iar in zonele
de protectic a apei - la fiecare 30 de luni.
Expertul trebuie si prezinte autorititii compe-
tente un raport cu privire la rezultatul fiecirei
inspectii efectuate de acesta in conformitate cu
clauza 6.4 in termen de patru siptimini de la
efectuarea inspectiei. Pe baza rezultatelor inspec-
tici, el trebuie si clasifice sistemul in una dintre
urmitoarele categorii:

a) fird neajunsuri;

b) cu neajunsuri minore;

¢) cu neajunsuri semnificative;

d) cu neajunsuri care prezinti pericol. Expertul
trebuie si informeze imediat autoritatea com-
petenti cu privire la neajunsurile periculoase.

6.6. Raportul de inspectie conform clauzei 6.5
trebuie si contind informatii cu privire la ur-
mitoarele:

a) Operator;

b) Locatie;

c) Identificarea sistemului sau instalatiei;

d) Clasificarea sistemului sau instalatiei;

e) Aprobiri sau autorizatii ale autorititilor com-
petente ;
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6.7.

7.2.

f) Experti si organizatii care i-a utilizat serviciile;

g) Tipulsi volumul/continutul inspectiei;

h) Daci sistemul a fost supus inspectiei in intre-
gime sau doar partial, si care parti ale instalatiei
nu au fost inspectate;

i) Tipul si amploarea neajunsurilor constatate;

j) Data i rezultatul inspectiei si

k) Misurile necesare §i propunerea unui termen
rezonabil pentru punerea lor in aplicare.

Operatorul trebuie si remedieze defectiunile
sau neajunsurile minore constatate in tim-
pul inspectiei conform clauzei 6.4 in termen
de sase luni de la descoperirea lor si, daci este
necesar conform clauzei 2.4, de citre o firmi
specializati in conformitate cu sectiunea 62.
Defectiunile sau neajunsurile semnificative
si periculoase urmeazi a fi remediate imediat.
Eliminarea defectiunilor semnificative necesiti
o inspectie repetati de citre un expert. Daci
expertul descoperd o defectiune periculoasi,
operatorul trebuie si scoatd imediat sistemul
din functiune si, daci acest lucru este necesar
dupi pirerea expertului, s il goleasci. Sistemul
poate fi repus in functiune numai dupi ce au-
toritatea competentd a primit confirmarea de
la expert ci deficientele constatate au fost re-
mediate cu succes.

Instalatii existente

Pentru instalatiile JGS care au fost deja construite

la ziua de 1 august 2017 (instalatii existente), se

aplicd de la aceasti dati:

a) sectiunea 24 (1) si (2), precum si clauzele 5.1 si
6.1 pinila 6.3,

b) clauzele 6.4 pini la 6.7 cu conditia ca autori-
tatea competenti si poatd dispune inspectarea
instalatiilor si bazinelor de pimint de citre un
expert numai daci existd suspiciunea de defec-
tiuni semnificative sau periculoase si

c) clauzele 1la 4 si 5.2, in misura in care contin
cerinte care corespund cerintelor ce trebuiau
respectate la 31 julie 2017 conform reglemen-
tirilor de stat respective.

In rest, aceste obligatii de testare continui si se

aplice instalatiilor existente care au fost deja supu-

se inspectiei conform reglementirilor nationale

aplicabile inainte de 1 august 2017.

In cazul instalatiilor existente cu un volum mai

mare de 1.500 de metri cubi care nu indeplinesc

cerintele clauzelor 2 la 4 si 5.2, autoritatea com-
petentd poate dispune masuri de ajustare tehnici
sau organizatorica,

7.3.

7 4.

7.5.

8.2.

Care ar Inlitura aceste abateri sau neajunsuri;
Care sunt previzute pentru aceste abateri in re-
gulile tehnice pentru instalatiile existente sau

Cu care se realizeazd conformitatea cu cerintele
specificate in clauzele 2 1a 4 5i 5.2.

In cazurile previzute in teza 1 lit. b si ¢, trebuie
respectate cerintele sectiunii 62 alin. 1 din Legea
privind gospodarirea apelor.

Acest lucru nu afecteazi autoritatea cu drept de
a emite ordine in conformitate cu sectiunea 100,
paragraful 1, clauza 2 din Legea privind gospoda-
rirea apelor pentru toate sistemele existente.

In cazul instalatiilor existente cu un volum mai
mare de 1.500 de metri cubi, la care dotarea cu un
sistem de detectare a scurgerilor nu este posibili
din motive tehnice sau poate fi realizati numai
cu efort disproportionat, etanseitatea sistemului
trebuie doveditd prin mijloace tehnice si misuri
organizatorice adecvate.

in disporzitiile in conformitate cu clauza 7.2, auto-
ritatea nu poate cere ca instalatia si fie opritd sau
scoasd din exploatare, sau si se impund misuri de
adaptare echivalente cu o constructie noud sau
care modifici scopul instalatiei. La eliminarea de-
ficientelor semnificative sau periculoase ale unui
rezervor JGS, trebuie respectate cerintele prezentei
ordonante. In caz contrar, Sectiunea 68 (7) se apli-
ci instalatiilor existente in mod corespunzitor.

In cazul instalatiilor existente cu un volum mai
mare de 1.500 de metri cubi, operatorul trebuie
si documenteze respectarea cerintelor conform
clauzelor 6.2 si 6.3, in special tipul, continutul,
rezultatul, locul si timpul monitorizirii respecti-
ve precum si misurile luate si documentatia auto-
ritdtii competente si fie prezentati la cerere.

Cerinte in regiuni speciale
Nu pot fi instalate si operate sisteme JGS in zone
de naltd securitate sau in zonele protejate. In re-
giunile mai indepirtate ale zonelor protejate, sis-
temele de stocare JGS cu un singur perete pentru
substante lichide periculoase pentru api pot fi in-
stalate si operate numai cu conditia ca acestea si
fie dotate cu un sistem de detectare a scurgerilor.
Sistemele JGS pot fi instalate si operate in zonele in-
undabile stabilite si securizate temporar numai daci
a) nu pot fi spilate de ape sau nu pot fi deteriora-
te in alt mod de inundatii §i
b) substantele periculoase pentru api nu sunt
spilate in rezultatul inundatiilor, nu sunt eli-
berate in mediu §i nu pot pitrunde in alt mod
in sursele de api.
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8.3. Autoritatea competenti poate acorda o deroga-
re de la cerintele specificate in clauzele 8.1 si 8.2
daci: 8.4.
a) interesul public impune acest lucru sau inter-
zicerea ar duce la dificultiti nerezonabile si
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b) daci scopul de protectie al zonei protejate nu
este afectat.

Prevederile ulterioare din ordonante de stat pentru

infiintarea zonelor protejate rimén neafectate.
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Introduction

This handbook was created as a result of a
campaign on the value of manure for fer-
tilization in agriculture. It was developed
by the Maschinenring Kommunalservice
Gottingen and Spelleken Assoc. suppor-
ted by the Federal Environment Agency
carried out in the Republic of Moldova in
summer and autumn 2020. The handbook
was developed at the request of Moldovan
farmers, and the project succeeded mostly
due to their active collaboration. These gui-
delines are therefore also recognition to the
people who are rebuilding south-eastern
European agriculture in times of trans-
formation. Moldova is a good example of
EU-oriented agriculture in south-eastern
Europe and is followed by other impor-
tant countries such as Romania, Serbia
and Ukraine. Their laws are based or will
be mostly based on EU regulations, their
products are delivered to the EU and all
environmental protection conditions com-
ply with EU requirements. The aim of this
transformation is the improved and inter-
locking cooperation between livestock
and arable farms with regard to liquid
manure and solid manure.

This handbook shows how an environ-
mentally and operationally compatible use
of liquid manure in the country’s livestock
farms of the country can be interspersed
with other areas of an agricultural sector.
It defines liquid manure as an agricul-
tural fertilizer (Chapter 1), describes the
possibility of environmental pollution

(Chapter 2) and the importance of bio-
gas plants (Chapter 3) in the value chain.
Chapter 4 explains the storage of liquid
manure, the construction of the required
containers and describes the separation
of solids particles and liquid manure for
more efficient transportation (Chapter S).
The handbook also contains information
on the research of different forms of
manure and the calculation of the appli-
cation rate of different forms of manure
(Chapter 6), the best period for applica-
tion and ban for using the fertilizer during
the year (Chapter 7) and gives practical
tips for transporting the manure to the
field (Chapter 8) and applying it to the
ground (Chapter 9). Future expectations
for the manure marketing and logistics in
Southeastern Europe, using the Republic
of Moldova as an example, are presented
in Chapter 10; opportunities for agricul-
tural technology located in the region
are presented in Chapter 11. Chapter 12
contains important recommendations on
the handling of hazardous substances in
liquid manure. At the end, we summarize
the most important tips into a list of clues
(Section 13).

The following institutions contributed to
the creation of this handbook: Maschi-
nenring Gottingen, which was founded
in 1965 and in 1995 created Maschinen-
ring Kommunalservice (MRK) Géttingen
as a subsidiary of MR Géttingen and Kas-
sel. In total, about 1100 agricultural enter-
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INTRODUCTION

prises as members and about 250 biogas
plants of different categories are coordina-
ted in Germany in agricultural partnership.
As a Limited Liability Company (GmbH),
MRK Géttingen coordinates ten other
service companies. These include, in addi-
tion to various services for the marketing of
biogas on the electricity market, the plan-
ning and coordination of biogas plants, in
particular the liquid manure distribution

company GAG.

Spelleken Asoc. is a development consul-
tancy from Alzenau in Lower Franconia
that designs and implements complex
projects in Southeastern Europe and La-
tin America. Spelleken Assoc. supports
the Human rights Committee (HRC) in
Southeastern Europe on a long-term basis.
The authors of this handbook are the far-
mers Dennis Uhlendorff and Jan Hampe
and the development economist Hans-
Gerd Spelleken. Editing was carried out
by experts from the Federal Environment
Agency in Germany (UBA) and Marius
Kleilein (HRC).
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Chapter 1:

Liquid manure

as a fertilizer

Manure is a mixture of excrement and
urine of farm animals, especially pigs and
cattle. In the past (used nationwide), as
today (in small and medium-sized farms),
manure consists of animal excrement mi-
xed with straw.

Manure and animal excrement are not was-
tes! Quite the opposite, it is a natural and
valuable organic fertilizer. Manure consists
of nutrients and organic matter, dissolved in
water, with a certain mineral content. It con-

tains the core nutrients nitrogen, phospho-
rus and potassium (NPK-fertilizer). Manure
gets its strong smell from the gases carbon
dioxide, ammonia, methane and hydrogen
sulphide released during excretion.

Before mineral fertilization became avai-
lable, the solid manure and manure fer-
tilization was the only way to stabilize or
increase yields. The value of manure has
been known for centuries and was com-
mon practice in the past. However, since

Invention of mineral fertilizer

Plants extract nutrients and mineral salts from the soil. The
nutrients, thus, reach the harvested crops. Depending on the
mineral composition of the soil, it is depleted after several har-
vests. But there is a countermeasure: fertilization.

The earliest literary mention of fertilization occurs in the Oc-
cident in Homer's Odyssey in the VI century BC. In Odysseus’
farm yard, a heap of dung smelled until its contents were
spread over the fields.

Fertilization with green manure from nitrogen-collecting
plants, which was then plowed into the ground, has been
known since the Romans at the latest. Fallow land as a part of
the triennial crop rotation was also a common measure in the
Middle Ages to give to a cultivated area a break from a vegeta-
tion period. Meanwhile, due to weathering, minerals were re-
leased from the rock into the ground and were, thus, available
to the following cultures.

' Sursa: https://www.planet-wissen.de

Late medieval alchemists researched how to increase yields in
agriculture. In modern times, the nutritional physiology of the
plant and the nutrient supply of the soil were examined. After
Justus von Liebig (1803 to 1873) formulated his findings on the
need for fertilization, the losses of mineral salts in the soil were
compensated by fertilization.

From 1905 to 1908, the chemist Fritz Haber developed the ca-
talytic synthesis of ammonia. The industrialist Carl Bosch then
succeeded in finding a process that enabled the mass produc-
tion of ammonia. This Haber-Bosch method created the basis
for the production of synthetic nitrogen fertilizer.

Since the Second World War, fertilizers with different compo-
sitions have increasingly come onto the market in industria-
lized and emerging countries. Their use became standard on
modern farms, but came under pressure from public criticism
in the 1980s because of environmental risks and natural al-
ternatives’.
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CHAPTER 1

the introduction of a mineral fertilizer (see
the topic box below), this knowledge has
been forgotten.

Nitrogen, phosphorus and potassium are
essential for good growth and high plant
yields.

In addition to the nutrient and fertilizing
effects, the manure has a decisive advantage
compared to the mineral fertilizer: the or-
ganic substance contained in the manure
contributes to the formation of humus in
the soil. Humus provides a mechanism for
capturing and accumulating humidity, in-
creases soil fertility and, in the form of nu-
tritious humus, serves as a stock fertilizer.

What is NPK-fertilization

The abbreviation NPK (in German) names the main nutrients
that contribute to plant growth and increased yields in agri-
culture. These are found in valuable concentrations in mineral
fertilizers as well as in liquid manure and solid manure.

N = nitrogen, can be present in both mineral and organic
form. Nitrogen serves as a yield engine for the plant. Plants
absorb nitrogen mainly in the form of nitrates; ammonium
and urea can also be taken up directly. The so-called mi-
neralization (breakdown of organic matter into inorganic
matter by microorganisms) makes the organically bound
nitrogen available for the plants. Nitrates can be washed out
quickly by precipitation, whereas ammonium binds to clay
minerals in the soil and is used to build up humus as well
as to supply the plant with long-term nitrogen. The plant
converts the nitrogen into proteins, which are necessary for
growth and reproduction. A lack of nitrogen can be recog-
nized by light green discoloration of leaves; the growth of a
plant is markedly inhibited also due to the lack of nitrogen.
Too much nitrogen leads to over-fertilization (blue-green
leaf color, soft shoots), to leaching into the soil and, thus,
to negative environmental effects on the groundwater. The
plant’s nitrogen uptake can also be inhibited by a lack of
other nutrients, such as potassium.

P = phosphorus, is present in the natural soil supply, but
can only be partially absorbed by a plant. As a macronutri-

Liquid manure used as a fertilizer can, thus,

ent, phosphorus is indispensable for plant metabolism. In
addition to building up plant enzymes and the main function
of many vitamin and protein syntheses, phosphorus is also
used to form seeds and fruits. The availability of phospho-
rus depends on the pH value in the soil. Too high pH-value
leads to the fixation of the phosphorus in the soil, whereby
the phosphorus becomes unavailable for a plant. In addition
to the benefits for a plant, phosphorus also serves to impro-
ve the soil structure in order to achieve good soil crumbling
and soil mellowness. Both make the soil finer, especially,
after plowing. A lack of phosphorus can be recognized by
the shedding of older leaves and their red-purple discolo-
ration. Root development is clearly reduced and the plant's
metabolism is disrupted.

K = potassium (often also called potash = potassium car-
bonate, potassium oxide), like nitrogen and phosphorus,
is a macronutrient for the plant and is used for plant pho-
tosynthesis. Potash promotes the formation and storage of
carbohydrates. The water balance of the plant is favored by
potash; it suffers less from drought stress. In addition, po-
tash promotes the resistance of the plant both to disease
and to the risk of deformation (kinking of arable crops) by
stabilizing the supporting tissue of the plant. When there is
a lack of potash, the plants often appear tired and limp, a
kind of wilt occurs. Sometimes the leaves turn light green
from the outer edges to the center.

make a decisive contribution to increasing
yields. In addition to the main nutrients
NPK  (nitrogen, phosphorus, potassium),
the liquid manure also contains trace nutri-
ents for plants and soil, which commercial
mineral fertilizers do not offer.
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Liquid manure is therefore a natural, valua-
ble fertilizer that is automatically generated in
animal husbandry. It, thus, becomes the core
element of a nutrient cycle in cooperation be-
tween livestock and arable farms.



Liquid manure as a fertilizer

First, liquid manure is collected in the lives-  The correspondingly better growing plants
tock farm and stored in a manure tank. Itis  are used again as feed for animals after the
then applied to the field as farm manure and ~ harvest, so that the cycle closes (see Infogra-
gradually absorbed by the growing plants.  phic 1).

NUTRIENT CYCLE
OF FARM MANURE

The manuig
is accumulated
in the barnp®

The intermediate
storage takes
place in the
slurry tank.

The enclosed
nutrients

are absorbed
by the plant.

A nutrient The harvested plants
cycle end up in the animals’
is created. feeding trough.

O Infographic 1: Nutrient cycle
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Chapter 2:

Environmental impacts
of liquid manure

Liquid manure can be both negative and
positive. The former happens when its nu-
trients are not used systematically and pro-
fessionally as nutrients, but are discharged
into the soil and water in excessive quanti-
ties and unfiltered. This can lead to consi-
derable damage to the ecological balance.
And vice versa - it has a positive impact
when it enriches the soil in the right dosa-
ge and, thus, increases the productivity of
agriculture. This chapter concerns the cur-
se to be averted.

Above all, it must be avoided that the
liquid manure gets into surface water or
groundwater. There are generally three
ways to infiltrate manure into water sour-
ces:

1. Leaking storage containers;

2. Incorrect application;

3. Excessive fertilization.

As a rule, liquid manure penetrates into
surface waters through leaky storage con-
tainers. Then, the liquid manure reaches
the surface, via the rain drainage ditches of
the farms into the surface waters or seeps
through directly below the storage facili-
ties.

Furthermore, the liquid manure is some-
times applied to the agricultural areas in
wrong time. For example, no application
should be carried out on frozen soils or on
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soils saturated with water after heavy rain-
fall. Otherwise, especially in hilly terrain,
there is a risk that some of the liquid ma-
nure will not seep into the ground, but
rather run off the surface via the drainage
ditches into the surface waters. Further,
you will find some tips on an appropriate
time period for applying liquid manure in
Chapter 7.

If the amount of fertilizer applied continu-
es to be too high, excess nitrogen and, in
some cases, also phosphorus, accumulate
and are washed out into the groundwater
body and, thus, into the rivers. This pro-
cess takes place very long-term over a peri-
od of 10 to 30 years. In this respect, of co-
urse, it takes time for this entry path to dry
up again. Only when the pollution in the
groundwater decreases, the nutrient input
into the surface water will also normalize.

O Fig. 1: A floating
colony of Phaeocystis
algae (foam alge)



Environmental impacts of liquid manure

O Fig. 2: Green algae
in the North Sea

If liquid manure enters surface waters via
the mentioned entry paths, the waters can
“eutrophicate” and ultimately “go bad”
over a longer process due to the excessi-
ve entry of the nutrients it contains. This
means that too much organic matter, for
example, in the form of algae, forms in a
water body due to the additional input of
nitrogen and above all phosphate. They
use up most of the oxygen in the water and
the other living organisms in the water can
die due to the lack of oxygen. Eventually,
anaerobic processes are formed, the water

Butexcess nitrogen is notjustasingle hazard
for surface water, but also for groundwater.
In the soil, nitrogen is converted to nitrate.
This nitrate then seeps over time from the
upper soil layer into the groundwater zone.
This then leads to the fact that the current
nitrate limit value (50 mg / liter) of the EU
groundwater directive is exceeded.

Increased nitrate content in the groundwa-
ter then also leads to increased proportions
in the drinking water, which is usually
obtained from the groundwater. If a per-
son then absorbs the nitrate through the
drinking water, it turns into nitrites in a
human body. Too high nitrite content in
drinking water can be harmful in particular
to the health of infants.

The use of fertilizers also releases nitrous
oxide: because both liquid manure and so-
lid manure, as well as mineral, i.e. industri-
ally produced, fertilizers contain nitrogen.
Once subjected to decomposing, these
nitrogenous compounds produce, among

begins to stink and “goes bad”.

Nitrous oxide

Nitrous oxide (N20) is a greenhouse gas that is around 300 ti-
mes more harmful to the climate than carbon dioxide (C02).
The main sources of nitrous oxide are nitrogenous fertilizers in
agriculture and animal husbandry, processes in the chemical
industry and combustion processes.

So agriculture is a major contributor to nitrous oxide emissi-
ons. A distinction must be made between direct and indirect
nitrous oxide emissions. Direct nitrous oxide emissions derive
from agricultural processes: emission of reactive nitrogen (Nr)
from organic and mineral fertilizers and atmospheric nitrogen
emission, as well as reactive nitrogen in soils from plant re-
sidues and biological nitrogen fixation of protein plants (legu-
mes). Indirect nitrous oxide emissions appear when reactive
nitrogen compounds, such as nitrate and ammonia, get into
the surrounding natural areas. Nitrous oxide is produced from
reactive N compounds in nitrification and denitrification proces-
ses. In crop production, nitrous oxide emissions are mainly due
to the use of nitrogen fertilizers. In addition to the amount of
nitrogen or lime fertilizer introduced, factors such as climate,

? Source: https://www.|fu.bayern.de

other things, nitrous oxide”.

temperature, soil properties and fertilizer technology determi-
ne the amount of greenhouse gas emissions caused.

On redesignated moors and grassland, the high humus con-
tent after fertilization results in a particularly high emission
of greenhouse gases (in addition to nitrous oxide, also C02).
These greenhouse gas emissions can be reduced by impro-
ving N (nitrogen) productivity. By determining the fertilizing
requirements of plants, including the humus balance and
analyzing the nutrient content of organic fertilizers, N surplu-
ses can be reduced. The Federal Environment Agency recom-
mends reducing the nitrogen surplus on a 3-year average to
50 kilograms per hectare and year if the nitrogen only comes
from mineral fertilizers. In the long term - to 90 kilograms
per hectare and year if part of the fertilizer is manure®. Due to
the Kyoto Protocol, which makes the reduction of greenhou-
se gases mandatory, the signatory states to the Framework
Convention on Climate Change also have to take measures to
reduce N20 emissions. The reduction of nitrogen surpluses is
an important contribution to this*.

% https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-04-14_texte_33-2021_tierhaltung_bf_0.pdf
“ Source: https://www.umweltbundesamt.de/en/topics/soil-agriculture/ecological-impact-of-farming/nitrous-oxide-methane
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Chapter 3:

Biogas Plants

Since liquid manure is a versatile resource,
there is also the possibility for the farmer to
build a biogas plant (BGP). The liquid ma-
nure is channeled through this installation
before it is spread on the field. The fermen-
tation of liquid manure in the biogas plant
produces energy (electricity and heat).
These can be used for personal use or sold
on the national electricity market.

In a biogas plant, organic materials such
as liquid manure, solid manure, maize or
sugar beet are decomposed anaerobically
(oxygen-free) with the help of bacteria to
produce a combustible biogas. A combi-
ned heat and power unit (HPU) can be
operated with this biogas to generate elec-
tricity and heat. The so-called digestate
from BGDPs that remains after incineration
can then be applied to the fields as a liquid
fertilizer (farm manure). It is to be treated
in the same way as the untreated farm ma-
nure, which is the subject of this handbook
as a basic material.

Another alternative when using biogas
plant is to process organic material (or just
solid manure) into biomethane and feed it
into the natural gas network. However, this
often fails because of the contractual obli-
gations to a natural gas provider (feed-in
tariff) or because the existing networks are
out of date. In Moldova in particular, there
is no corresponding reference; Moldova-
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Gaz is only likely to be willing to have bio-
gas fed into the network with considerable
negotiating effort (applicable to South Eas-
tern European countries, especially Serbia
and Ukraine).

Biogas plants can represent an additional
source of income for the farmer due to the
possibilities of feeding biomethane into
the gas network. In Germany, as a result,
the income of farmers has increased by
around 50% to the knowledge and in the
network of the MRK. Even if this will not
be primarily feasible in Moldova for the
time being (applicable to South Eastern
European countries, especially Serbia and
Ukraine), biogas plants are still a possibility
to generate the energy required on the farm
and in the country in the form of electricity
and heat and thus save costs. Since the fer-
mentation of agricultural wastes does not
release any CO2, biogas plants are impor-
tant contribution to the energy transition
(switching to alternative energy sources).

In Germany, 9,000 biogas plants produce
around 5% of the country’s total energy
needs. This is quite a lot, because the elec-
tricity generated here is also suitable for
base and peak loads. Suitable for base load
means that biogas plants run continuously
(over the day without nightly breaks and
over the year without seasonal fluctuati-
ons) and, thus, feed electricity into the grid



Biogas Plants

O Fig. 3: Rosdorf
biogas plant

at a relatively constant rate. Suitable for
peak loads means that the energy from bi-
ogas plants can also be requested from the
control centers of the national power grids
in times of high electricity demand.

As in most European countries, Moldova
also has a licensing procedure for new bio-
gas plants with the allocation of an electri-
city feed-in tariff (applicable to South Eas-
tern European countries, especially Serbia
and Ukraine). This procedure is functional
and leads to an average tariff of approx.
€ 0.10 per kWh with legal protection for
approx. 15 years.

When planning the system of a biogas plant,
it is decided how economically and profita-
bly the project will be. Planning based on
modules offered by the system manufac-
turer is widespread. In Germany there are
several hundred medium-sized and several
thousand smaller companies that can de-
sign and build biogas plants. The assembly

and construction of a system are similar to

a large craft project in which up to 50 in-
dividual components are connected. This
enables farmers to commission individual
productions and solutions so that the biogas
plant fits exactly to the respective farm. The
authors of this handbook advise that the size
of the biogas plant must be planned in such
a way, that wastes from neighboring farmers
or regional industrial companies can also be
accepted, which e.g. give off spoiled milk or
beet pulp as co-substrates.

Note: As an example, in the Republic of
Moldova, a substrate atlas www.biodeseuri.
md was created in 2019 to promote knowle-

dge and affinity of co-substrates.

An individual planning of such types of
systems should also be far-sighted so that
future changes and leaps in growth or e.g.
generation changes with corresponding
effects on substrates and organizational
structure can be anticipated. In the long
term, a BGP based on this model is more
economical.
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A BGP can be based on pig, cattle or chic-
ken manure. A capacity of approx. 250 kW
corresponds to a farm with approx. 120
cows and approx. 60 hectares of arable land.
For example, according to the authors’ re-
search, Moldova is likely to have systems
from 250 kW upwards, although munici-
pal systems up to approx. 4 MW can also
make sense. A communal system requires
willingness to modern, transparent and agi-
le management, also on the part of the city
or the district. The cost of the construction
is around € 3,000 per watt, so that the con-
struction of a 500 kW system in Moldova
costs around 1.5 million € (applicable to
South Eastern European countries, especi-

ally Serbia and Ukraine).
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When procuring the components, the
pumps and electronics in particular should
be of the highest quality, while the concre-
te and cable work, as well as foils and other
prefabricated components can be procured
cheaply worldwide. The construction itself
should take place under our own leader-
ship and project supervision.

Likewise, the operation of a biogas plant
is to be organized as an interaction of own
competence in the basic functions, for
example, a locally available specialist and a
regionally available engineering company.
In the capital cities there are individual
educational institutions that already give
knowledge in biogas plant control (exam-
ple in Moldova is the Colegiu Ecologic in
Chisinau), and individual companies are
dealing with this specialist topic. If you
want to build a biogas plant according to
the ,Bauherrnmodell” model (in this mo-
del, the investor does not act as a final reci-
pient of the property, but as a builder), the
MRK will be happy to help permanently
within the framework of a maintenance or
support contract (applicable to South Eas-
tern European countries, especially Serbia
and Ukraine).



Chapter 4:
Storage and

Construction of Containers

The planning and construction of a liquid
manure storage facility first requires an as-
sessment of the necessary storage volume.
The calculation is based on the number
of livestock units on the farm, as well as
the manure blocking period, the size of
the area, the production quantities of the
livestock and the determination of the
fertilizer requirement. In Germany, a mi-
nimum storage capacity of six months is
currently required and a minimum storage
capacity of nine months is required for far-
ms with a large number of livestock units
without a corresponding area certificate.
We recommend that Southeastern Euro-
pean companies start also planning today.
This would give them an advantage if these
requirements stipulated by the EU had to
be applied nationally.

In Germany, minimum storage capacity
is checked by the responsible supervisory
authority during the building application
phase. The responsible building autho-

rities work closely with the supervisory
authorities (e.g. the Chamber of Agricultu-
re) during the application phase. The ne-
eds assessment is therefore calculated with
the help of consultancy from authorities
and associations or even with the help of
the responsible supervisory authority.

In addition to the necessary basic structu-
ral standards, for example DIN (German
Institute for Standardization) regulations
for concrete quality and reinforcing steel
quality, the location of the planned stora-
ge facility is also carefully checked in Ger-
many, possibly together with a report on
emissions. When it comes to the question
of location, the currently applicable mini-
mum distances according to the area plan
to residential areas, rivers and ditches, main
roads, wells and neighboring businesses
also play an important role.

The production quantities of the livestock
serve as the first guideline for calculating

The German Board of Trustees for Technology and Construction (KTBL)

In Germany, for example, the basis for calculating the livestock
units is either the data from the Board of Trustees for Techno-
logy and Construction in Agriculture (KTBL) or data from the
responsible supervisory authority.

The KTBL data represents extensive collection of data from
specialized literature on agricultural planning accounting,

which includes values from all areas of agriculture. These are
mainly used for business evaluation.

These standards are called differently in every European coun-
try and should be requested from the competent authority
before planning a liquid manure storage facility in Chisinau /
Kiev.
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the manure storage requirement. Infogra-
phic 2 shows the amount of manure pro-
duced per animal each year. Column one
names the animal species, column two the
amount of the produced product (milk

or meat) per year or a different period as
the basis for calculation, column three the
amount of solid manure in cubic meters.
Column four visually underlines the ani-
mal species.

MANURE ACCUMULATION IN ANIMAL HUSBANDRY

ANIMAL MASS/PERIOD | VOLUME/YEAR SYMBOL

COW (MILK)

YOUNG
CATTLE

BULL
FATTENING

BREEDING SOWS
WITH PIGLETS

PIG
FATTENING

In Germany, construction projects for
manure storage facilities in floodplains,
nature and landscape protection zones or
ecological priority areas are prohibited.
The subsurface should be such that it sa-
fely supports the planned structure, which
is why a soil survey is required in Germany
prior to construction.

The main wind direction as a key factor
in emissions from livestock farming must
also be taken into account. It makes sense
to have a report on emissions drawn up or
to have the site checked for emissions by a
monitoring authority. The installation of
an anti-emission roof can considerably fa-
cilitate the approval of such construction.

After the location and the storage volume,
i.e. the container size, have been determi-
ned, further planning can be continued.
Now the farmer can decide on a variant of
the liquid manure storage facility and cho-
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O Infographic 2: Solid
manure accumulation
in animal husbandry

ose between prefabricated elements, rea-
dy-mixed concrete or steel containers. The-
se have different properties, advantages and
disadvantages, which are described below:

Ground basins or lagoons are basins built
into the ground made of dams, which are
completely lined and sealed with imper-
meable plastic foil. Depending on the coun-
try and federal state, these are currently no

O Fig. 4: Ground basin

longer approvable for the storage of liquid

manure in the EU, since the risk of the



Storage and Construction of Containers

O Fig. 5: Ready-mixed
concrete containers

O Fig. 6: Precast
container

liquid manure leaking is very high, as well
as the emissions due to the large surface
area. Existing pools should be checked re-
gularly, especially for well-welded seams.
The basins can be equipped with agitators.
Depending on the region, the walls can be
made of concrete or earth.

Reinforced concrete containers are most

often used as liquid manure containers in
the EU. Here, a high container is usually
poured from reinforced concrete. This can
stand above the ground or be built comple-
tely or partially underground. A distincti-
on is made between two systems:

)
S

1. Ready-mixed concrete construction:
Here the container is poured from con-
crete using a formwork system on site,
hardens and can be put into operation
after approx. four weeks.

N

Precast walls: here only the bottom
of a container is poured on site. Then
precast concrete elements are set in the
form of a ring, the joints are connected
and poured (sealed). Putting into opera-
tion is also possible four weeks later.

i

O Fig. 7: Stainless steel container

Alongside with concrete containers, steel
containers (see Fig. 7) are also common.
These are comparable to the reinforced
concrete containers. Depending on the
construction company, this tank can also
be built in the ground or on the surface.

Some of these containers can be expanded
or enlarged as required. Compared to con-
crete containers, these are more expensi-
ve due to the stainless steel used, but also
simpler in construction. The shelf life is
slightly higher for steel containers. Compa-
rative Table 1 (next page) summarizes the
advantages and disadvantages of the most
common construction methods of liquid
manure storage facilities:

O Fig. 8: Liquid manure drainage station with
adjacent pit

A drainage station, an adjacent pit and
agitator should be provided in the con-
struction project of a liquid manure tank.
The drainage station is to be built in such a
way that the liquid manure can be fed back
into the tank via the adjacent pit. For this,
the installation must be equipped with a
pipeline system. If the future container is
to be built on the territory of an existing
stable, the piping system and the pump

must be coordinated with each other.
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Comparative table 1: Liquid manure storage facilities

Ground basin lower expense inexpensive no longer approvable

Ready-mixed concrete container ~ poured from concrete custom-made long hardening time

Precast container made of precast concrete parts quick assembly few sizes available

Steel container expansion possible quick assembly expensive

Pipelines must be designed so that they can
withstand the pressure of the pumps. In
Germany nowadays pressure pipes made
of welded polyethylene, or welded stain-
less steel, or black steel are mostly used.
Pipelines laid in the ground must be dou-
ble-walled so that a possible leak can be
monitored.

The wall penetrations in the container
required for the pipes must be manufac-
tured and sealed according to the current
state of the art. Pipe penetrations through
the bottom of the tank are prohibited. The
bottom of the tank must remain intact.

Figure 8 shows a liquid manure drainage
station with an adjacent pit: this is where
the liquid manure tank is filled or drained
later. The filling and draining plates of the
liquid manure storage facility should be
erected in such a way that they are protec-
ted against precipitation. The plates should
be easy to clean. The place should be built
in such a way that in the event of an acci-
dent there is no overflow into the surroun-
ding area; the overflowing liquid manure
must flow back directly into the storage
container. A runoff or overflow of liquid
manure, solid manure, silage seepage or fer-
mentation residues and their penetration
into the groundwater, into surface waters
and into the sewage system must be reliably
prevented. If necessary, the systems are to
be secured against buoyancy’.

Stationary (ground-fixed) systems are pri-
marily used as liquid manure storage faci-
lities. Locally modifiable systems are out of

5 Source: https://www.landkreis-waldshut.de
¢ Source: https://www.landkreis-waldshut.de

74 | FARMERS HANDBOOK

the question with regard to liquid manure
and will not be discussed further here due
to the very unclear legal situation. The pos-
sibility of using a so-called flexible manure
bag as a permanent storage facility instead
of a stationary system must be agreed with
the authorities in advance.

The systems must be stable and perma-
nently leak-proof against the expected loa-
ds. The generally recognized Code of Prac-
tice must be observed. This also applies to
the pipelines and the manure cellar®.

In general, the legal framework for the
construction of liquid manure storage si-
tes, as well as various areas of law must be
coordinated with the associated building
authority. A building application can only
be submitted when all requirements have
been met. For this it is necessary to consult
a building planner.

Planners are freelancers with “authoriza-
tion to present building documents” (so-
called planning engineers). A planner also
helps with costing and building tendering.
After the building permit has been granted
and the contract has been concluded and
signed with the real estate development
company, construction can begin. Above
all, the building law and water law regula-
tions must be complied with. It is advisable
to hire a construction inspector and a safe-
ty coordinator for this.

A leak test of the liquid manure storage fa-
cilities is planned prior to commissioning.
In Germany, this is done through an ex-
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Infographic 3: Leak
detection without
surface sealing

Inspection tunnel —|

Storage edge
(12 mm joint tape)

pert opinion. To assess the tightness of the
liquid manure storage facility, it shall be
filled with water up to a height of 50 cm
for at least 48 hours. Particular attention is
paid to the tightness of the joints and the
water level.

After approval, construction and commis-
sioning of the liquid manure storage facili-
ties, special attention must be paid to leak

ca.25cm
Base plate overhang

detection. This is possible using so-called
leak detection systems (see the topic box
on the next page) with or without surface
sealing (see Infographic 3). In Germany,
liquid manure containers must have leak
detection according to the new regulation
on solid manure, liquid manure and silage
infiltrations (JGS). This serves to identify
leaks, especially between the wall and the
base plate (container bottom).

1 —————— Terminal block

_—— Wall

_— Leak detection foil

~__—DIN 100 drainage pipe
in a supporting layer

—|—— Joint tape

I

ZI— Swelling strips
1 Concrete bottom

4, 4 ' ~ P
N \ 3
v s P 1°. y oo~

I~ Bubble wrap
I—— Gravel base layer [ filter layer

Regular maintenance and control of the
liquid manure storage facilities should be
planned from the start. It helps to avoid
accidents and, above all, additional costs.
For this purpose, the liquid manure contai-
ners, basins and cellars should be checked
by the operator every four weeks for leaks
and changes, for example, for cracks in the

concrete, manure level in the inspection
tunnel or seams in underground contai-
ners. The pipelines should undergo a pre-
ssure test once a year. In some countries,
an external auditor is also invited at annual
intervals. In case of doubt, an engineering
office should be consulted.
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Special features of the construction of storage facilities in Germany:

leak detection system

In Germany, liquid manure storage facilities are primarily
subject to the Water Resources Act, ordinances on systems for
handling water-polluting substances and the JGS information
sheet (solid manure, liquid manure and silage infiltrations).

The construction of the storage facility must be built accor-
ding to the latest regulations of the respective federal state.
Particular attention should be paid to the details. In Germany,
they include permanently elastic joints, a joint tape between the
floor and the wall, corrosion resistance or specified concrete
grades such as C25/30, XC4, XF1, XA1. The DIN (German Insti-
tute of Standardization) standards applicable in the context of
the respective country must be observed.

In Germany, a so-called leak detection system is provided
under the containers or solid manure channels and cellars:
a plastic film is inserted under the bottom of the tank and its
edges are folded up and attached to the walls of the tank. A
drainage tube is placed in the resulting channel.

An inspection tunnel is built on the drainage pipe at specified
points. The film is attached in such a way that no rainwater can
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penetrate. In the event of a leak (for example, between the wall
and the floor), liqguid manure would flow out in the drainage
pipe. A leak can, thus, be detected via the inspection tunnel.

This must be checked monthly.
: e M

Fig. 9: Drainage pipe with inspection tunnel



© Fig. 10:
Separator in Kassel

Chapter 5:
Separation

A separator separates the solids and the
liquid part of the manure from each other.
As a result, separated solid manure and
liquid manure are produced. Put simply,
the nutrient content of the liquid manure
can be transported better because it is in the
form of dry matter. The nutrient content
can thus also be treated more economically,
because storage is cheaper and transporta-
tion is more efficient. Only a base plate is
required to store the dry matter.

Maschinenring Kassel has dealt intensively
with the issue of separation and, in coope-
ration with a manufacturer of agricultural
technology in Kassel, has developed the se-
parator from Figure 10, i.e. a machine that
separates solid manure from the liquid one.

A separator has a large liquid manure
pump that can be connected to the liquid
manure tank with inlet and outlet hoses.
This pump conveys the liquid manure
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into the separator which, like a sieve, filters
the solid, coarse the substance out of the
liquid manure, while the liquid manure is
pumped back into the container. The solid
sieved material is first deposited next to the
separator. This material is then driven onto
a manure plate and, later, spread as a fertili-
zer on the fields.

The remaining liquid part of the manure,
the so-called digestate, is pumped back into
the storage container until it can be spread

on the fields.
THE ADVANTAGES OF SEPARATION ARE:

Improvement of the ability to agitate

in the containers

The liquid manure in the storage facilities
or the fermentation substrate in biogas
plants become significantly more easy to
agitate or mix as a result of separation, as
solid particles (e.g. lignin / wood fibers
or ash, in the fermentation substrate is
everything that the bacteria cannot pro-
cess) are extracted out of the liquid manure
or fermentation substrate and only thinner
manure remains.

Elimination of floating layers

in containers

If stirring is insufficient or absent, the mass
can be separated and form so-called floating
layers form both in liquid manure storage
containers and in biogas plants. Light fi-
bers such as straw or maize float on top and
stick together on the surface of the substra-
te. The floating layer can reach thickness
of 2 to 3 meters. In case of liquid manure
storage containers, the floating layer can be
useful as it reduces emission of odor and
ammonia. In biogas plants, however, this
is problematic because methane gas that is
produced remains to be blocked under floa-
ting layer. When emptying the container,
in both options the contained mass must
be stirred beforehand so that the floating
layer is to be dissolved, otherwise the mass
cannot be pumped out. If only the thinner
liquid manure comes out of the separator
during separation, it can be pumped onto
the floating layer to keep it mobile.
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Improvement of the pumpability

If the manure or the fermentation substra-
te is thinner after separation, it can be pum-
ped more easily (less pressure, water runs
faster than manure), for example, from one
tank to the other within the biogas plant.

Reduction of storage requirements

up to 20 - 30%

As a result of separation, approx. 20-30%
of the liquid manure can be removed as so-
lid matter. It looks like concentrated lives-
tock manure and can be stored on a plane
surface until it is applied with the manure
spreader.

The thin manure always comes back into
the container (a cycle). From a container
with 2000 m® volume, about 400 m® of so-
lid mass can be obtained as a result of sepa-
ration, 1600 m® of liquid manure remains
in the container.



Separation

Infographic 4 compares the properties of  3). Line one indicates the percentage of
separated manure (column 1) with liquid  dry material, while lines 2 to 5 indicate the
manure (column 2) and solids (column  mass (kg per m3) of the nutrients.

PROPERTIES OF THE SEPARATION

= RAW 2, LIQUID
-

Dry material (%) 9,58 6,70 25,83
N-ges (kg/m3) 4,70 4,40 5,50
NH,-N (kg/m?3) 1,90 2,05 1,70

K, (kg/m?) 4,70 4,80 4,50
P,0, (kg/m?) 1,60 1,50 2,40

O Infographic 4: Properties of manure before and after separation
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Planning manure
application on soll

In order to avoid the environmentally
harmful effects of the discharge of liquid
manure into water sources, EU legisla-
tion prescribes the use of liquid manure
as a fertilizer. It can be presupposed that
current EU standards will sooner or later
also be applied in Romania, Moldova, Ser-
bia and Ukraine. Alongside with applica-
tion by spreading, there are also standards
for the incorporation of liquid manure
(see Chapter 9) into soil. Loss of nutri-
ents through improper application and
too late incorporation can amount to 30%
of the nutrient content and higher, accor-
ding data presented by Maschinenring
Kommunalservice GmbH and Chamber
of Agriculture from Lower Saxony (Nie-
dersachsen).

The liquid manure application must be
adapted to the climate conditions. Appli-
cation should be avoided, especially, at
high outside temperatures, as stronger
and faster outgassing takes place. In sum-
mer months, application should therefo-
re be postponed to the evening hours, if
possible. Sub-zero temperatures are also
unsuitable for application, because frozen
soil cannot absorb liquid manure.

Even if all of the manure arrives on and in
the soil, it is crucial that it is applied when
the plants are growing and need nutrients
too. For this reason, spring is the best time
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for fertilization. Even in summer after
harvesting, the application of some liquid
manure on some areas can make sense, as
fertilizer for subsequent crops or rapeseed
or to increase straw rotting, if straws re-
main on the field. The need of nutrients
is, surely, much lower than in spring and
the application rate must be reduced ac-
cordingly. If these principles of professio-
nal liquid manure application are neglec-
ted, excessive nitrogen and phosphorus,
which were not absorbed by the plants as
nutrients, will reach groundwater.

Liquid manure of any kind must be exa-
mined before spreading. For this purpose,
NPK  (Nitrogen-Phosphorus-Potassium)
macronutrients should be determined in
the laboratory. The analysis is absolutely
required because the nutrient values can
fluctuate greatly depending on the farm
structure. Even such factors as quantity
and type of feed, animal species, animal
breed, liquid manure storage time and
rainwater have a considerable influence
on the nutrient values. The dry matter
content of the manure should also be de-
termined. The higher the value of the dry
matter content is, the higher the nutrient
concentration. Exact nutrient values can
only be determined with the help of a test.
The average values for dry matter of pig
manure are 3 to 7% and for cattle manure
- 6to 10%.



Planning manure application on soil

ﬂ OVERVIEW
) ; OF THE MANURE'S
Fat:qznr::rgeplg INGREDIENTS
_ 3 Total
4-6 kg/m Nitrogen
Ammonium-N
2-4 kg/m3 NH,
_ 3 Phosphate
2-4 kg/m P,O,
0-5 kg/m3 Calium
K,0
- .
1-2 kg/m3 “Mgo

¥ v

Dairy and cattle
manure

3-5 kg/m?

1-3 kg/m?

1-2 kg/m?

3-5 kg/m?

1 kg/m?3

Dry matter content in pig manure from 3 to 7% and cattle manure slightly higher at 6 to 10%

O Infographic 5:
Properties of pig and
cattle liquid manure

Infographic S shows the exact nutrient qu-
antities of manure in comparison between

pig (left) and cattle (right) breeding.

With the help of a laboratory test, the far-
mer can calculate the required application
rate before to begin fertilization.

The laboratory test indicates how many
kg of nitrogen (N) are contained per ton
of manure. A large part of the total nitro-
gen, i.e. approx. 50 to 60%, is in the form
of ammonium (NH4). The ammonium is
immediately available for the plants upon
application. The other part of the nitro-
gen is in organic form and must be mine-
ralized first in nitrate (NO3) by soil orga-
nisms in order to become available for the
plants. It can develop its fertilizing effect
in the following year. The organic form of
nitrogen mainly contributes to the humus

build-up in the soil.

Therefore, to calculate the fertilization,
the proportion of NH4 available to plants
is of particular importance. It is to be

considered as fertilization and indicated
in the Register for agricultural land lot
farming as nitrogen addition. The orga-
nically bound N content should be taken
into account when calculating a dose of a
fertilizer for the following year.

Calculation example: If a farmer wants
to apply 50 kg of nitrogen per hectare of
land, with a laboratory value of S kg of
available N per ton of manure, they sho-
uld apply 10 tons of manure per hectare.

In Europe, pig manure and manure from
dairy and beef cattle make up the majority.
Other farm manure such as that of poul-
try, sheep, horses and goats has mostly the
form of solid manure and are not discus-
sed in details in this handbook.
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Register for agricultural land lot farming

A Register for agricultural land lot farming is a type of
diary that the farmer has to present during inspections.
It must contain details of all the agricultural areas of the
household concerned. The farmer shall enter all essenti-
al work processes (fertilization (amount and type), plant
protection (what and how much) and tillage) in this field
record. The farmer shall use these details to evaluate the

yield of each field and, thus, can assess the productivity
and efficiency of the certain measures, e.g. fertilization.
The Register for agricultural land lot farming is also availa-
ble in Germany as an app for smartphones. Unfortunately,
as we know at present, there is no corresponding software
for Moldova (applicable to South Eastern European coun-
tries, especially Serbia and Ukraine).

In the fertilization process, phosphate,
potassium and magnesium (PKM) must
be taken into account at a value of 100%.
Their content in the cultivated soils is to
be examined several times in the annual cy-
cle by means of soil samples. Fertilization
is to be adjusted to the soil content class
determined based on the results of the soil
sample.

The following overview of the soil content
classes shall be applied, the value C should

be aimed for:

A: very low PKM value, greatly increased
fertilization necessary;

B: low PKM value, increased fertilization
necessary;

C: PKM value optimal, only maintenance
fertilization necessary;

D: high PKM value, reduced fertilization in

the future;

E: very high PKM value, no fertilization
necessary;

F: extremely high PKM value, no further
fertilization necessary.

Near-infrared spectroscopy (NIRS)

Near-infrared spectroscopy (NIR spectroscopy or NIRS for
short) is a modern technique of a physical analysis based on
spectroscopy in the range of short-wave infrared light. With
the help of near infrared light (infrared rays) the medium to
be examined is irradiated twice - by absorption and reflection.
The parameters of the components can be deduced on the
basis of the difference in the rays.

NIRS is important in liquid manure application, because
a critical aspect when using liquid manure as a fertilizer is
less precise determination of the nutrients compared to the
mineral fertilizers from the chemical industry. However, now
modern technology allows NIRS to measure the dry matter
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as well as the nitrogen values contained in the liquid manu-
re directly in the liquid manure tank. The measurement can
take place directly during pumping process or later during
the application. In case of phosphorus and potash, which are
predominantly bound, the measurement accuracy is not yet
that high.

The NIRS device must be calibrated with the help of labo-
ratory tests prior to the measurement. The advantage of this
technology is that deviations in heterogeneous liquid manure
can be detected quickly with the large number of necessary
measurement processes. The disadvantage of this technolo-
gy is currently in its inaccuracy.



Chapter 7:

Period of ban on
fertilizer spreading
for using liquid manure

Application of the liquid manure is only
environmentally friendly if soil and plants
can absorb the nutrients. This can be
applied not only from mechanical point
of view, but more from a chemical and
biological one.

To control the fertilization with manure,
the community determines (the state, i.c.
mostly the ministry responsible for agri-
culture, communicates to the agricultural
associations) the so-called periods of ban
on fertilizer spreading, i.e. periods during
which the manure cannot be applied. In
Germany, these deadlines are set forth in
the Fertilizer Ordinance. Infographic 5
shows the ban period for manure applica-
tion and the recommended period for ma-
nure application for different crops. The
purpose is to ensure the best absorption
of the material in the soil and plants.

Infographic 6 shows the liquid manu-
re application for seven crops during
the year, classified on five levels, as it
is currently valid in Germany. Besides
this, the period of total ban is also requ-
ired; e.g. application on frozen ground is

strictly prohibited. The infographic 6 co-

mes from an official table from Germany,
which was created on the basis of the far-
mers’ economic experience: from a purely
environmental point of view, fertilization
in February is problematic and, it is re-
commended to avoid it, if possible.

During the period of low vegetation, in
winter, the plants have no need for nu-
trients. So, in order to avoid the liquid
manure nutrients become inefficient, the
period of ban on fertilizer spreading is set
forth in the laws, for example in Germany.
During such period, the application of
liquid manure is prohibited and is sub-
ject to substantial penalties relying on the
Cross compliance (Compliance with the
system of rules required to get assistance
from the European Union).

Cross compliance refers to the certain EU
agricultural payments in exchange for the
fulfillment of the obligations in the areas
of environmental protection, human, ani-
mal and plant health and animal welfare”.

* Grassland / meadows: if sowing befo-
re 15th May, the ban period shall be
applied from 1st November to 31st Ja-

7 Source: https://www.bmel.de/EN/topics/farming/eu-agricultural-policy-and-support/cross-compliance-germany.html

Use of liquid manure as an agricultural fertilizer in Southeastern Europe | 83


https://www.bmel.de/EN/topics/farming/eu-agricultural-policy-and-support/cross-compliance-germany.ht

CHAPTER 7

-

& e = il
Rapeseed Wheat Barley Beet Fruit Corn Grass
BT © (o | © | © | © | ® | @
+++ ‘ +++ ‘ +++ ‘ + ‘ +++ ‘ +++ ‘ +++
++ ‘ P ‘ ++ ‘ - ‘ P ‘ P ‘ .
+ ‘ ++ ‘ + ‘ ++ ‘ (o] ‘ +++ ‘ +++
BN - | - - | - | o | o |
o [ R N S
o ‘ o ‘ o ‘ o ‘ P ‘ o ‘ E
+++ ‘ (o] ‘ ++ ‘ (] ‘ +++ ‘ O ‘ +++
B | o |+ o | o | o | =
K3 - | o | o | o | o | o |
EEE © 6 (o | o | © | o |
® ‘ ® ‘ ® ‘ ® ‘ ® ‘ ® ‘ ®
+++ — very convenient ++ — convenient + — sufficient O - unconvenient @®  forbidden
nuary. From 1st September to 1st No-  Since the framework conditions for the appli- @ Infographic 6:
vember, a maximum of 80 kg N can be  cation of liquid manure are still changing in ~ Manure application
fertilized (see Chapter 6). many Southeastern European countries, we ~ schedule

* Arable land: the ban period shall
be applied from harvesting the last
main crop before 31st January of the
following year, for example, after har-
vesting maize, sugar beet or rapeseed.

In autumn, it is currently still allowed to
fertilize:

* Catch crops, winter rapeseed and
field forage which were sown before
15th September.

* Winter barley sown by st October.
This fertilization may only be applied
before 1st October. A maximum of 60
kg of total nitrogen (ammonium and
nitrate together) or 30 kg NH4-N (am-
monium nitrogen, see Chapter 1) may
be fertilized®.

¥ Source: www.landwirtschaftskammer.de
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quote the following from the German Ferti-
lizer Ordinance (as of 1st May, 2020):

* Fertilization with liquid manure is pro-
hibited if the ground is flooded, satura-
ted with water, frozen or covered with
SNOW.

* Washing away of nutrients shall be
avoided. This can be caused by heavy

rain events or excessive sSnow.

* Distances from water bodies, 1 to 20 m
from the top edge of the embankment,
as well as distance from the slope to the
top edge of the embankment of 3 to 30
m must be observed.

* Liquid manure shall be incorporated
into the soil on an uncultivated arable
land with a slope.


http://www.landwirtschaftskammer.de

Period of ban on fertilizer spreading for using liquid manure

* Liquid manure on uncultivated arable
land must be applied within four ho-
urs.

* The total nitrogen from farm manure
of animal origin must not exceed 170
kg per hectare and year.

We recommend adhering to these guide-
lines for Moldova in order to avoid nutri-
ent loss and environmental pollution. As
mentioned above, Moldovan regulations
are likely to adapt to EU standards in the
nearest future (applicable to South Eas-
tern European countries, especially Serbia
and Ukraine).

As what concerns the regulation of the to-
tal amount of nitrogen of 170 kg per hec-
tare and year from an organic fertilizer, a
fertilizer requirement assessment must be
calculated every year at the beginning of
vegetation period. The fertilizer require-
ment assessment is determined individu-
ally for each land field and each crop (type
of fruit, e.g. wheat or rapeseed), whereby a
minimum amount of nitrogen to be intro-
duced (N (min) value) must be taken into
account. The N (min) value reflects the mi-
neral nitrogen directly available in the soil.
In order to calculate the individual fertiliza-
tion when determining the fertilizer requi-
rement, this value shall be deducted from
the 170 kg per hectare and year”.

? Source: https://www.lwk-niedersachsen.de/index.cfm/portal/96/nav/2280.html

Failure to comply with the Fertilizer Or-
dinance leads to serious penalties, which
can reach up to 50,000€ in Germany.
Such amount of the fines imposed makes
it clear how important the correct use of
farm manure is.

The quantities of liquid manure and the
nutrients applied are to be entered in the
Register for agricultural land lot farming
and are to be freely accessible to the super-
visory authority at any time. The nutri-
ents applied per m* of liquid manure shall
be calculated using liquid manure tests in
common agricultural laboratories. Especi-
ally, the dry matter content, NPK, magne-
sium (Mg) and sulfur (S) shall be tested.
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Chapter 8:

Liquid manure
transportation to the field

At present, there is a variety of options for
transportation to increase the area perfor-
mance of the manure application on the
fields or to transport the liquid manure
from the farms to the biogas plant.

The common practice is the transportation
of the liquid manure in a separate vehicle
while the spreading tank (liquid manure
tank) remains on the field (Fig. 11).

External liquid manure supply barrels (so-
metimes also simple trucks) bring the liquid
manure from the stable, from the liquid ma-
nure container or from the biogas plant to
the edge of the field. Liquid manure is pum-
ped from the transport tank into the soil
fertilizer spreading container. So, the liquid
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manure spreader does not always have to lea-
ve the field and can be attached to the tractor
with low tire pressure, which protects the
soil, and driven in the field. This liquid ma-
nure tank only drives on roads when emp-
ty. The advantages are higher area coverage
and less road pollution. This so-called liquid
manure chain usually consists of a spreading
barrel attached to the tractor, which remains
on the field, and two trucks or tractors with
transport barrels that serve as feeders.

© Fig. 11: Pumping the
liquid manure from the
transportation tank to
the spreading tank



Liquid manure transportation to the field

O Fig. 12: Liquid
manure container

The use of a liquid manure container ma-
kes sense on larger areas. This large tub (see
Fig. 12) is placed on the edge of the field
in such a way that both the liquid manure
truck (Fig. 13) and the spreading tank can
drive up to it freely.

O Fig. 13: Truck for liquid manure transportation

As a rule, there is space for two truck fi-
llings, i.e. 60 m’ of liquid manure in the
container. An additional advantage of this
process is that the liquid manure delivery
truck can pump its load into the contai-
ner at any time and does not have to wait
for the spreading vehicle. If necessary, you
can renounce of one of the several trucks
used for liquid manure transportation on

the field.

The use of liquid manure trucks is very use-
ful for larger distances between the liquid
manure storage facility and the field, as well
as high area coverage. It can transport up to
30 m’® of liquid manure. The liquid manu-
re trucks are equipped with pumps for suc-
king and pumping. The liquid manure can
also be delivered to biogas plants by trucks.

The so-called combiliners exist for several
years. These are trucks that can transport
both manure and bulk material. As a rule,
these trucks have either an additional tub
or a type of manure bag installed. In Ger-
many, these combiliners are often used to
transport liquid manure from regions spe-
cialized in cattle breeding to the regions
with arable lands and to transport cereals
back to the cattle regions.
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Chapter 9:

Technique of application
and incorporation

The right period (see Chapter 7), the right
amount (Chapter 6) and the right tech-
nique of application are decisive factors for
spreading liquid manure so that the nutri-
ents it contains reach the plants with as little
loss as possible.

Modern agricultural technology gives many
options for conversion of the equipment
used in manure handling. For example, in
spring, when the fields have been already
sowed, the liquid manure tank can also be
equipped with a dribble bar system to fer-
tilize the growing grain stock with liquid

manure. After harvesting, a cultivator can
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be conversed in such a way that the liquid
manure is to be incorporated into the soil
with less loss. In this way, the gaseous emis-
sion of ammonia can be avoided which ma-
kes all the nutrients in the liquid manure be
available directly for plants and reduce the
odors caused by ammonia. This technology
is widespread and is very cost-effective. The
same liquid manure spreader can be used
with both a dribble bar and a liquid manure

cultivator.

Further we show different application tech-
niques for liquid manure and their advanta-
ges and disadvantages:

© Fig. 14: Tractor
with liquid manure
cultivator




Technigue of application and incorporation

O Fig. 15: Trailing shoe
in details

O Fig. 16: Tractor with dribble bar spreader

According to German laws, the trailing
shoe is a recommended technique of appli-
cation. It effectively brings the manure to
the roots of the crop. The trailing shoe
is attached to a rod. A shoe made of steel
(mostly stainless steel) opens the ground,
where the manure is spread into the obtai-
ned strips.

This type of application is lower in emissi-
ons than using a dribble bar system.

Dribble bar systems are a widespread and
legally compliant application technique
in Germany, for example, and can also be
recommended. It consists in bringing the
liquid manure close to the ground and in
strips directly to the plant roots.

As in case of a trailing shoe, the advantage
of the dribble bar spreader is also a high level

of distribution accuracy, application close

to the ground, large application areas and
low ammonia emission. In addition, dribble
bar spreaders can still be used without any
problems in growing grain stocks. Compa-
red to spreading on the soil surface, nutrient
losses are significantly reduced. The trailing
shoe is approx. 60% more expensive than the
dribble bar application system. However, in
some regions distribution with the trailing
shoe is promoted by the Water Board.

Another application technique is the so-
called swivel distributor. As in case of
other techniques, a strong pump presses the
liquid manure from the barrel directly into
the swivel distributor. The distributor swi-
vels back and forth due to a special folding
mechanism and the pressure of the pump.
The advantage here is that the liquid manu-
re reaches the field in larger drops and, as a
result, covers wider surfaces than with the
above-mentioned techniques.

On the other hand, there are serious disad-
vantages, especially, high odor and the loss
of nutrients through evaporation, which is
why this technology is no longer used on
cultivated arable lands in Germany since 1
February, 2020, and on grasslands, either,
from 1 February, 2025. This technology
can be used further on uncultivated arable
lands, but the fertilizer must be incorpo-
rated into soil in no less than four hours.
From 1 February, 2025, the period for in-
corporation into soil will be reduced to one

hour after spreading on uncultivated arable
lands™.

: X
O Fig. 17: Swivel distributo

1 Source: https://www.landwirtschaftskammer.de/landwirtschaft/ackerbau/duengung/guelle/technik/index.htm
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CHAPTER 9

When using impact head distributors,
the liquid manure is spread over a wide
area on the ground. A barrel pump pushes
the liquid manure out of the tank, the
liquid manure hits a deflector plate and is
thereby spread. Despite a deflector plate is
significantly cheaper than a dribble bar or
trailing shoe, it also creates a lot of emis-
sions. The impact head distributor is less
effective than the swivel distributor and
causes more emissions.

Due to their clear disadvantages, both
impact head distributors and swivel dis-
tributors are associated with considerable
requirements and prohibitions and are
considered out of date.

INCORPORATION OF LIQUID MANURE

There are various techniques with di-
fferent advantages and disadvantages
for the mechanical incorporation of the
liquid manure into the soil. The aim of
the incorporation is to avoid the gaseous
emission of ammonia and thus make all
the nutrients in the liquid manure reach
the plants. In Germany, according to
the Fertilizer Ordinance, it is currently
the duty of every farmer to incorpo-
rate the liquid manure into the soil in
no less than four hours after applying
it on non-cultivated areas in order to
minimize evaporation. Incorporation
reduces significantly the odor caused by
ammonia. The previously applied liquid
manure can be incorporated using a disc
harrow, plow or cultivator.

In case of injection technology, the
liquid manure is spread and incorpora-
ted in one operation with a cultivator or
compact disc harrow. However, this te-
chnology is controversial because it is very
expensive, the coverage area is relatively
small and diesel consumption is high. It
is also called manure injector or manure
cultivator and can be done before sowing.
Many companies save one work step due
to the injection technology. The direct in-
corporation of the liquid manure results
in very few emissions.
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An alternative of liquid manure injection is
the strip-till process: a cultivator lays the
manure very deeply and in strips. This me-

thod is sometimes used with maize because
the maize is sowed 75 cm between the rows.
With the Stripp-Till cultivator, the manure
can be spread up to a depth of 25 cm preci-
sely on this 75 cm strip.

The slot manure injector is similar to
a small compact disc harrow and is used
before the liquid manure is spread. The
soil to be fertilized, mostly existing crops
or meadows, is furrowed by means of discs.
The manure is then poured directly into
these ground slots.

In order to reduce emissions during
application, it is possible to pre-treat the
manure by acidification. Mixing the
liquid manure with sulfuric acid directly
before spreading significantly lowers its
pH value, which means that the nitrogen
remains bound for longer. This leads to a
more sustainable supply of nutrients to
the plants after application and reduces
emissions during application to almost
zero, regardless of the technology used
during application.

Because of the high aggressiveness of the
acid and the resulting safety risks for pe-
ople and the environment, acidification
is only known in the so-called SYREN
process. This Danish patent uses front
hydraulics for the tractor, which can
carry 1000 1 of acid in so-called IBC
units, and a pump technology that mixes

O Fig. 18: Impact
head distributor (with
deflector plate)



Technique of application and incorporation

O Fig.19: Slot manure
injector

the acid directly into the liquid manure
when it is spread. With approx. € 80,000
additional costs just for the process it-
self, plus the sulfuric acid logistics, the
process has so far been too expensive for
most farmers.

Comparative table 2: Development of application technology since 1967

Distribution
phase

1967 to 1980
1980 to 2000

1990 to this day
2000 to 2011
2011 to this day

2018 to this day

Swivel distributor

Dribble bar system

Trailing shoe

Strip-Till process

Acidification

Key term /

. Technolo
recommendation 9y
Impact head Wide distributor

Fold mechanism
large hose system

Stainless steel trailing
shoe

Cultivator, compact disc
harrow

Sulfuric acid IBC

good longitudinal and transverse
distribution

For some time now, GPS steering systems
and Section Control have made it much
easier for the manure tank drivers. With
the help of this technology, you can avoid
doubling the spreading, because the Secti-
on Control function switches off indivi-
dual hoses as soon as the GPS transmitter
detects that liquid manure has already
been spread in the area currently being
driven on.

Comparative table 2 shows the develop-
ment of the application techniques and
their advantages and disadvantages.

Advantages Disadvantages
Processed surface Very high emission
Bigger drops High emission

Medium emission

High distribution (application)

accuracy
Almost no emissions Expensive

. ; Vi xpensive,

Complete absorption in the soil €Ty expensive
dangerous
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Chapter 10:
Marketing an

The organizations in Moldova (applicable
to South Eastern European countries, espe-
cially Serbia and Ukraine) allow resident li-
vestock keepers and animal fattening farms
to have access to the information about the
surrounding arable farms. As a result, a far-
mer usually knows about different types
of farms and working methods in the nei-
ghborhood. This is an enormous advanta-
ge for networking with one another, becau-
se the manure from the livestock farms is a
cheap fertilizer for the arable farms, while
the livestock keepers can earn additional
income by selling the manure as a fertilizer.
This can be an advantage for both types of
farms, because overall there is an interest
not only in using the liquid manure as a
valuable fertilizer, but also in disposing of
itin a cost-neutral and environmentally fri-
endly manner.

However, since the different types of far-
ms (agricultural ones and those of animal
breeding) are unevenly distributed within
the country, there can be greater distances
between the liquid manure supplier and
the recipient. As described in Chapter 8,
suitable means of transport are required
to facilitate the exchange of services for
all parties involved. In Moldova, trucks or
other inexpensive forms of transportation
could be used, for example, to cover the
long distance between the breeding farms
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d logistics

in Anenii Noi and the arable land in Don-
duseni or Soroca. If, according to our rou-
gh estimate (see Infographic 6), Moldova’s
agriculture would be able to use a third of
its fertilization from farm manure for the
average term, then an average of up to 100
km of transport distance must be covered
(applicable to South Eastern European
countries, especially Serbia and Ukraine).

In Germany, for example, the large-scale
distribution of liquid manure is becoming
more and more necessary because the fer-
tilizer ordinance limits the admitted appli-
cation rate kg N / ha. For this purpose,
fertilizers, especially liquid manure, cattle
manure, chicken and poultry droppings is
transported from the regions specialized
in cattle breeding to so-called receiving
regions, sometimes at long distances in
Germany or even Europe. Such recei-
ving regions are usually large arable areas
but with a reduced percentage of animal
breeding. The value of nutrients in farm
manure is calculated between the supplier

and the buyer.
LIQUID MANURE EXCHANGE

In order to organize the marketing and
logistics for redistributing liquid manure
from suppliers to buyers, liquid manure or
nutrients exchange was created. Such ex-



Marketing and logistics

(V)

Infographic 7: Rough
global calculations for
Moldova (applicable
to South Eastern
European countries,
especially Serbia and
Ukraine)

change (market) helps to distribute the ac-
cumulated nutrient quantities optimally, to
relieve beef cattle farms and regions and to
cultivate arable lands.

The liquid manure exchange regulates the
pricing and exchange of liquid manure
quantities between suppliers and buyers.
The exchanges are organized as companies
and can also operate electronically. Ex-
change employees deal with entering the
supply / demand report in the database,
marketing the manure among the farmers
and then with the transportation. For this
service and logistics organization, the ma-
nure exchange receives a margin of approx.
5% of the nutrient value, depending on
the manure. Depending on the market si-
tuation, i.e. the amount of liquid manure
offered and in demand, different scenarios
can arise: the receiving farmer either has to
pay for the liquid manure and the trans-
portation, or he is given it for free or even
gains money for acceptance of an existing
surplus. This can happen in winter, for
example, when the manure period of ban

on fertilizer spreading applies and the ma-
nure storage facilities of the animal farms
are full. The pricing at the liquid manure
exchange is based on supply and demand,
as well as the transportation distance.

An example to explain this: animal farmer
A keeps 2,000 fattening pigs, but has only
30 hectares of arable land. These 30 hecta-
res are not enough to absorb the nutrients
from the manure produced on their own
farm, so A decides to sell his pig manure.
To do this, he uses a manure exchange
and sells his liquid manure directly to the
exchange. Farmer B, in turn, has 500 ha
of arable land but does not have his own
livestock. He is looking for inexpensive
farm manure and addresses to the manure
exchange as an order receiving company,
after that the exchange deals with the for-
malities.

We recommend to found such exchanges
in Southeastern Europe in order to give
every farmer the opportunity, as a supplier
or buyer of liquid manure, to contribute to

Global calculations of nutrient supply

Example: Republic of Moldova

Nutrient
coverage
globally

*375%
all manure

Capacity

* N-amount to be added | year
approx. 150 kg N [ ha EU comparison)

* supplied amount 60 kg

*109 986 t Nitrogen | year

Demand for farm manure
* Usable area Moldova 2 518 200 ha
* of which arable land 1833 100 ha

Manure
offer
* Beef and dairy
farming
311 000 pieces
* Pig farming
461000 pieces

fattening
places
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the cycle of this valuable good as a fertilizer.
Such an exchange can be founded as a pri-
vate service company. An example from
Germany is Maschinenring - support at the
nutrient exchange - MR Germany'.

Methodically, the brokerage takes place in
an established exchange as follows:

* Advertisements can be placed by se-
llers or buyers and should contain the
following elements: Amount of liquid
manure offered / requested, nutrient
offers or requests, storage offers or
requests, details about the nutrient
(nutrient type, storage location, infor-
mation about the access to the storage
location, etc.), amount and price, vali-
dity period of the advertisement, com-
ments;

* An advertisement shall also contain
information about the person (name,
address, telephone).

Based on the address, the advertise-
ment is shown in a cartographic man-
ner, so that it can be seen in which area
offers or requests can be found.

e All advertisements placed can be com-
piled into an overview.

Infographic 7 (previous page) shows a
rough global calculation for the Republic
of Moldova. Taking into account a given
area of arable land and an estimated total
available capacity of liquid manure, assu-
ming that the Moldovan soils are fertilized
as intensively as in Germany, approx. 15%
of the fertilizer requirement could be co-
vered by liquid manure. If, on the other
hand, the lower fertilization practice ob-
served by the authors on site in Moldovan
farms is taken as a basis, even 37.5% of the
current (expensive) mineral fertilization
could be replaced with the comparative-
ly cheap and qualitatively more valuable
liquid manure (applicable to South Eas-
tern European countries, especially Serbia
and Ukraine).

'TURL address: https://www.maschinenring.de/leistungen/naehrstoffmanagement/naehrstoffvermittlung
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Chapter 11:

Localization of
Agricultural Engineering

The liquid manure spreading technology
should be precisely, reliably and indivi-
dually adjusted to the needs of the farms,
as shown on the photos of the vehicles
in Chapters 2, 8 and 9. A liquid manu-
re tank with a capacity of 16,000 I costs
between € 50,000 and € 200,000 in Ger-
many. It is produced in small numbers
and is designed for decades of use.

However, as the international compari-
son shows, agricultural technology does
not have to be as expensive for liquid
manure spreading as in Germany. In
Southeast Europe there are already some
traditional manufacturers of tractors and
special agricultural technology who are
ISO-certified and work professionally.
These local, regional or national manu-
facturers could build inexpensive liquid
manure containers, even avoiding previ-
ous mistakes made by Western European
manufacturers.

In Infographic 8 we have shown the usu-
al production of a liquid manure tank in
Germany in ten steps.

These ten steps can be distinguished ac-
cording to two criteria:

1. What part of the production can be
carried out by the manufacturer of a
liquid manure tank and does not have
to be subcontracted to third parties or
purchased? If there are strong partner-
ship in the areas of container construc-
tion and chassis construction, as they
are largely outsourced. Most of the ve-
hicle manufacturers’ electrical and con-
trol systems are domestically produced.
Domestic electricians often develop
individual solutions for circuits.

2. What part of the production can be
done on site? Here we make assump-
tions of known, existing competence
and productivity, resulting in the fact
that price and performance could be

right.

Use of liquid manure as an agricultural fertilizer in Southeastern Europe | 95



CHAPTER 11

Vertical integration in vehicle construction

Production planning for a liquid manure tank

Depth of manufacturing business versus external

VERTICAL INTEGRATION VERTICAL INTEGRATION

IN % PRODUCTIONS IN %
ECONOMICALLY FOREIGN TRADE IN SEE
IN GERMANY STEPS (REST: GERMANY)

30 construction (steel) 100
100 1B welding work 100
30 &y Chassis and drive 70
100 Brakes and gears 70
100 &l cabin and operation 55
100 - “m Electrics 50
80 {# Electronics 30
80 & o 80
100 o e =
100 Ely  street legal 100

O Infographic 8: real net output ratio in the construction and assembly of a liquid manure tank
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Localization of Agricultural Engineering

The percentages in the left column (green
heading) indicate the average internally
organized real net output ratio at Ger-
man agricultural technology manufac-
turers per company. The percentages in
the right column (blue heading) indicate
the close range of real net output ratio
locally in Southeastern Europe, whereby
the rest could be bought in Germany, for
example.

In order to be able to assess whether it
is realistic to manufacture liquid manu-
re containers in Southeastern Europe,
the competence of the local companies
in the various production steps is to be
inquired about. According to our re-
search, the container construction, the
welding work and the road approval can
be safely located in Southeastern Euro-
pe. High-precision steel construction
and welding work are possible on site
without any interdictions. The transpor-
tation approval of the containers largely
depends on local regulations. Cooperati-
on with local suppliers of chassis, drives,
brakes and transmissions, which mostly
buy parts from traditional suppliers from
Western Europe, becomes more difficult.
The supply of cabs, electric systems and
connectivity depends mostly on the local
industrial profile of the manufacturer,

that of electronic systems depends on the
vehicle brand, i.e. how much the German
technology partner, for example, renoun-
ce of competence and control.

Opverall, we expect that the high-quality
necessary technology for the construc-
tion of liquid manure containers would
be available locally in Southeastern Eu-
rope. The local construction of required
equipment can reduce costs and facilitate
transport and use of liquid manure. We
expect corresponding pilot projects in
the coming years.
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Chapter 12:
Rules of Cond

Dealing with manure is associated with
risks for humans and animals. Incorrect
processing can produce large quantities
of toxic gases. This often occurs unnoti-
ced. In addition to carbon dioxide, me-
thane and ammonia, hydrogen sulfide
represents a particular hazard. The color-
less gas collects at the bottom of recipi-
ents or pits because it is heavier than air.
The tricky thing about hydrogen sulfide:
in higher concentrations, it can no lon-
ger be perceived because it paralyzes the
sense of smell. In low concentrations it
smells like rotten eggs. High concentra-
tions of hydrogen sulfide occur most
frequently when the liquid manure is
stirred up in pits, manure cellars, manu-
re containers or in any other recipients.
Sufficient ventilation must be ensured in
such cases. All of these are reasons for the
urgent need to comprehensively instruct
the personnel working with liquid manu-
re. Special precautionary measures must
be taken during maintenance and repair
work, as well as when putting liquid ma-
nure containers and pits into and out of
operation. If external companies carry
out this work, they must be instructed
by the management on possible dangers.
When handling liquid manure, special
precautions and regulations apply. Em-
ployees must be informed about these
dangers, for example, through operating
instructions.
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Inhaling hydrogen sulfide can lead to
unconsciousness and respiratory failure.
Therefore, there is a particular risk in the
places where liquid manure or manure
gases can be released. This applies in par-
ticular to stables, slatted floors and places
for stirring and extracting liquid manure
from containers and liquid manure pits.

Furthermore, when processing liquid
manure, carbon dioxide can also be relea-
sed. If it is inhaled in too high a concen-
tration, it can lead to suffocation.

In addition to these direct life-threatening
and health-endangering sources of hazard,
there is also a risk of explosion of methane
when processing liquid manure.



Rules of Conduct

The following rules of conduct serve to prevent accidents:

1. Never stay inside the building when stirring or pumping out the liquid
manure (e.g. silo or biogas plant)!

2. Always make sure there is sufficient ventilation!

3. Avoid all potential sources of ignition!

4. When stirring or pumping, pay attention to the weather conditions and
wind direction, so as not to be caught in the way of any gases that may be
released!

5. While stirring or pumping the liquid manure, watch the animals in the
stables from the outside and stop stirring immediately if you witness

any unusual behavior!

6. If possible, procure a gas measuring device in order to be able to
measure the liquid manure gases, if necessary.

7. There is a particularly high risk when entering pits or containers. Never
enter unaccompanied by security personnel, without wearing

protective equipment, or in case of poor ventilation!

8. Pits must be well secured and marked!

~O

. Keep children away from liquid manure recipients!
10.Adhere to the operating instruction and company ruling!
11.Do not eat, drink or smoke when handling liquid manure!

12.Keep in mind that liquid manure expands when warmed and produces
toxic gases. Pipes can burst; please provide sufficient ventilation for
such cases!

You can obtain further information from the responsible professional association in your
country.
Infographic 9 (next page) shows the original representation of an operating instruction for

liquid manure processing from Germany, which summarizes the most important sources of
danger and rules of conduct.
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Operating instructions
According to the Regulations on the handling of hazardous substances and the Occupational Health and Safety Regulations
Job / Field of activity: Liquid manure agitation (stirring) / inlet duct washing / working in liquid manure pits

hazardous substance: LIQUID MANURE / SLURRY

(gas mixture of hydrogen sulphate, carbon dioxide, methane and ammonia / liquid manure)
Dangers to humans and the environment

Danger of hydrogen sulphate poisoning (H2S)  (gas heavier than air)

Danger of suffocation with carbon dioxide (C02) (gas heavier than air)

Danger of explosion with methane (CH4) (gas lighter than air)

Health hazard with ammonia (NH3) (gas lighter than air)

Danger of explosion, suffocation, poisoning in pits and containers of liquid manure!

Liquid manure may contain substances such as fungi, bacteria, viruses, which may cause allergic reactions
or serious infections.

®

Protective measures and rules of conduct

Protective measures and rules of conduct are usually based on specific conditions at work and the type and
execution of liquid manure handling.

Do not eat, drink or smoke while working. Contaminated clothing must be changed. Before breaks or at the
end of the working day, wash your hands and rinse contaminated body parts.

In case of gas emissions when stirring or pumping liquid manure:

- Ventilate the stable / room well. Open the doors. Turn on the fans to the maximum.

- Avoid sources of ignition. Do not smoke or use sources of open fire. Avoid electric ignition sources. Switch off %
the gas. Do not perform welding or cutting work. Do not do transillumination tests. Do not enter the stables ;
during agitation (stirring), washing.

Risks of contact with liquid manure:

- Hand protection: protective gloves, resistant to chemicals

- Eye protection: goggles

- Body protection: rubber apron, protective clothing, rubber boots.

Additional rules, when entering liquid manure pits and containers:

- Respiratory protection: breathing device, independent of the environment

- Personal safety: Safety harness with tripod and winch. Two people will supervise the descent into the pit or
liquid manure tank.

200 ®

In case of accidents:

- Warn colleagues, inform superiors.

- If it is not possible to avoid the risks - stop agitation or pumping work.

- Do not enter liquid manure pits, basins, containers in order to save people or animals without protective
equipment and breathing apparatus.

- Provide sufficient supply of clean air. Assess possible risks before entering liquid manure pits, basins, con-
tainers without protective equipment.

First aid

- Before taking any actions, take precautions regarding your own security.

- Incase of inhalation: access to fresh air. In case of loss of consciousness, free the airways. Seek medical attention.
Tell the doctor about possible hydrogen sulfate poisoning.

- In case of contact with eyes: remove contaminated clothing immediately, wash contaminated areas with water.

- If swallowed: Rinse mouth with water. Drink plenty of water.

Person who provided first aid:

Doctor:

Poison Information Center: 0228/19240

Emergency: 112

Correct disposal

Clean contaminated surfaces. Store, transport and distribute liquid manure in accordance with legal regulations.

O Infographic 9: Operating Instructions for Hazardous Substances Ordinance
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Chapter 13:
Recommendations

1. Liquid manure is a precious thing. 5. The spreading technique in Western

With or without prior use in a biogas
plant, it should be used as a fertilizer
for an agricultural and economic circle.
. Dumping liquid manure into
surrounding water or the groundwa-
ter has many negative environmental
effects that must and can be avoided.
Serious environmental damage can be
punished and is subject to severe pe-
nalties.

. The storage and further processing
of liquid manure are neither expen-
sive nor complicated. Affordable and
good solutions can always be imple-
mented locally, e.g. in ready-mixed
concrete containers or, if necessary,
using foil.

. The time of application is important:
in addition to the set inappropriate
application time periods, the appli-
cation time depends on the weather,
precipitation and crops, because the
positive effect of the liquid manure
on the soil quality depends on whe-
ther and how well the nutrients can be
absorbed. This knowledge is the core
competence of the modern farmer.

Europe has developed from the de-
flector plate towards ground-level in-
corporation using dribble bar systems.
The suppliers’ agricultural machinery
for transportation and application is
equipped accordingly. Agricultural
technology is initially expensive, but
as demand increases, it can be pro-
duced cheaply on site. Improvisation
and collaboration help temporarily,
for example by renting out machines
or used technology. Associations and
authorities facilitate the start of mo-
dern use of liquid manure and there
is also the option of applying for fun-
ding projects.

. In order to build a biogas plant, part-

ners can be found in Southeastern
Europe. In this way, economically
and ecologically optimal systems can
be developed that generate additional
profits through renewable energy!

. The advantages of liquid manure pro-

cessing outweigh the fact that in Mol-
dova, for example, a third of all fertili-
zer imports could be avoided if liquid
manure was consistently used as fer-
tilizer, conclude by Maschinenring

Use of liquid manure as an agricultural fertilizer in Southeastern Europe | 101



CHAPTER 13

Kommunalservice GmbH, following
the multiple researches of the studies
in the field. This is clearly reflected
economically and in the quality of the
soil. It seems that the measurement of
nutritional content of liquid manure
is complicated to be determined as a
chemical formula before the manure
can be used. However, this initial ad-
ditional effort of clarifying the chemi-
cal formula of the manure becomes
a little effort in comparison with the
effect of having the manure spread
overall on the soil.
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8. Cooperation with neighbors in the

form of stock exchanges or local asso-
ciations can build bridges between the
cropping and livestock farms in a re-
gion, can reduce costs and maximize
benefits.

. Safety regulations and knowledge of

possible dangers in manure handling
protect against health risks.
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Annex 1: Sources of information (associations, authorities and funding agencies)

Name of the institution
MOLDOVA

(AIPA) Agricultural Intervention and
Payments Agency

(AIPA) Agricultural Intervention and
Payments Agency

(AIPA) Agricultural Intervention and
Payments Agency

(UCIMPA) Competitive Agriculture
Project in Moldova MAC-P

Academy of Sciences of Moldova

Agrarian University
Agrarian University
Center Development Agency

Competitive Agriculture Project in
Moldova MAC-P

Competitive Agriculture Project in
Moldova MAC-P

Ministry of Agriculture, Regional
Development and Environment

Ministry of Agriculture, Regional
Development and Environment

Ministry of Agriculture, Regional
Development and Environment

National Federation of Farmers of
Moldova AGROinform

National Institute for Economic Research

North Development Agency

Organization for the Development of the
SME Sector

South Development Agency
UKRAINE

Agricultural consulting services
Bioenergy Association of Ukraine
Bioenergy Association of Ukraine

Ministry of Economy, Trade and
Agriculture

SEC Biomass

SERBIA

Serbian Biogas Association

Ministry of Agriculture, Forests and
Waters

SERBIO National Biogas Association
ROMANIA

Ministry of Agriculture and Rural
Development

Romanian Biomass and Biogas
Association (ARBIO)

Name, Surname

Vadim Curmei
Sergiu Batiusca
Petru Timbur
Liviu Gumovschi

Andries Serafim

Liviu Volconovici
lurie Melnic
Viorel Jardan

Olga Sainciuc
Eugen Voinitchi
Tatiana Nistorica
Mihail Machidon
Dorin Andros

Aurelia Bondari

Eugenia
Lucasenco

Mariana Cebotari
lulia Costin

Maria Culesov

Oleksiy Orlov
Maistrisin Vladimir
Taras Kachka

Gheorghii
Gheletuha

Volodymyr Makar

Danko Vukovic

Branislav
Nedimovic

Danko Vukovic

Emil Dumitru

Mariana Stoicescu

Position

Director

Deputy Director

Deputy Director

Executive Director

Academician in the field of

agric.
Rector
Pro-rector
CEO

Deputy Director Coordinator

Comp.BandC

Coordinator Comp. A
State Secretary
State Secretary
State Secretary

CEO

Department head
Planning specialist
CEO

CEO

Senior Consultant
Director UABIO
Minister

Director

Director

President of the association

State Secretary

Director

State Secretary

Senior Consultant

Phone

+37322 222786

+37322 222786

+373 22222786

+373 22 244469

+3732224 4858

+37322 312258
+37322 312256
+373268226 92

+373 22 222465

+373 22 222465

+37322 204 503

+373 22 204 501

+373 22 204 502

+37322235 698

+37322501100
+37323161980
+373222957 41

+3732412 6286

+38 09500 96 251
+38 044 253 2856
+38 044 253 1055

+38 044 456 9462

+38 068 863 4687

+38 169 5520 432

+381113620 115

+40213 072329

+40752 137 414

vadim.curmei@aipa.gov.md
sergiu.batiusca@aipa.gov.md
petru.timbur@aipa.gov.md
campu@campu.md

ipaps_dimo@mtc.md

Lvolconici®uasm.md
i.melnic@uasm.md

viorel jardan@adrcentru.gov.md

campu@campu.md
campu@campu.md
tatiana.nistorica@madrm.gov.md
mihail. machidon@madrm.gov.md
dorin.andros@madrm.gov.md
abondari@agrofarm.md

eugenia_lucasenco@yahoo.com
spsp.adrord@gmail.com
iulia.costin@odimm.md

adrsud@gmail.com

oleksiy@farming.org.ua
info@uabio.org
pré@me.gov.ua

info@biomass.kiev.ua
office@uagra.com.ua
info@biogas.org.rs
danko.vukovic@biogas.org.rs
predsednik.viade@gov.rs

office@serbio.rs

cabinetss.dumitru@madr.ro

mariana.stoicescu@arbio.ro
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Annex 2: Conversion rates for livestock units (LU)

Description LU
Ponies and small horses 0,70
Other species of horses under 1 year 0,70
« From 1to 3 years 0,70
« From 3to 14 years 1,10
e From 14 years 1,10
Calves under 6 months 0,30

Young cattle 6 months - 1 year

 Males 0,30
« Females 0,30
Cattle 1year - 2 years

» Males 0,70
« Females for slaughter 0,70
« Females for rearing and production 0,70
Cattle from 2 years

» Males 1,00
 Females 1,00
- Heifers for slaughter 1,00
- Heifers for rearing and production 1,00
- Dairy cows 1,00
- Nurse cows and mother cows 1,00
o Cattle for slaughter and beef cattle 1,00
Sheep under 1 year, including lambs 0,05
Females under 1 year of age for rearing 0,10
Aries 1 year and older for rearing 0,10
Mutton (castrated male sheep) and other 0,10
Piglets 0,12
Pigs under 50 kg live weight 0,22
Pigs for fattening

« 50 kg - 80 kg live weight 0,40
« 80 kg — 110 kg live weight 0,40
o Over 110 kg live weight 0,40
Pigs for rearing over 50 kg live weight, wild boar 0,33
« Sows, pregnant for the first time 0,33
« Other pregnant sows 0,33
« Non-pregnant sows 0,33
« Other non-pregnant sows 0,33
Laying hens 1/2 year and older 0,0183
Chickens and laying hens under 1/2 years 0,0044
Chickens and roosters for slaughter 0,0091
Geese 0,0067
Ducks 0,0231

Turkeys 0,0167
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Annexes

Annex 3: JGS regulation
(Systems of storage and processing of liquid manure, slurry and silo)

1.2.

2.2.

Ordinance on systems for handling substances hazardous to water 1, 2 (AwSV)
Annex 7 (to Section 13 (3), Section 52 (1) sentence 2 number 1 letter a)
Requirements for storage and processing systems for slurry, liquid manure and silage

Reference: Civil Code volume I. 12017, 953 - 955)

Definitions

. JGS systems include in particular liquid manu-

re containers, collecting pits, earth basins, silos,
mobile silos, slurry cellars and channels, solid
manure plates, filling areas with the associated
pipelines, safety devices, joint seals, coatings and
linings.

Collection facilities are all structural and techni-
cal installations for the collection and transport
of liquid manure, slurry and silage infiltrations.
They also include the manure removal channels
and pipes, adjacent pits, pumping stations and
the feed pipe to the adjacent pit, provided they

are not regularly dammed.

General requirements

. Only building products, types or kits may be used

for the construction of systems, for which the buil-

ding inspectorate proof of usability is available, ta-

king into account water law requirements.

Systems must be planned, constructed, designed

and operated in such a way that:

a) Generally water-polluting substances accor-
ding to Section 3 Paragraph 2 Clause 1 num-
bers 1 to S cannot leak,

b) Leaks in all parts of the system that come into
contact with the substances specified in letter
(a can be identified quickly and reliably,

c) escaping substances that are generally hazar-
dous to water can be detected quickly and reli-
ably in accordance with Section 3 Paragraph 2
Clause 1 Numbers 1 to 5 and

d) In the event of a malfunction, mixtures that
may contain leaking substances hazardous
to water are properly recycled or disposed of
without causing any damage.

2.3. JGS systems must be impermeable to liquids, sta-

2.4,

2.5.

3.1.

3.2.

ble and resistant to the expected mechanical, ther-
mal and chemical impacts.

The operator has to commission a specialist com-
pany according to § 62 with the construction and
repair of a JGS system, unless he himself fulfills the
requirements of a specialist company. This does
not apply to systems for storing silage infiltrations
with a volume of up to 25 cubic meters, other JGS
systems with a total volume of up to 500 cubic me-
ters or for systems for storing solid manure or silage
with a volume of up to 1,000 cubic meters.
Construction of wooden containers or containers
is not allowed.

Systems for the storage of liquid substances
that are generally hazardous to water
Single-walled JGS storage systems for liquid sub-
stances generally hazardous to water with a total
volume of more than 25 cubic meters must be
equipped with a leakage detection system. Sin-
gle-walled pipelines are permitted if they comply
with the technical rules.

Collection and storage facilities are to be equipped
with leakage detection systems according to num-
ber 3.1. In case of collection and storage facilities
under stables, a leakage detection system can be
dispensed with if the accumulation height is limi-
ted to the amount necessary for manure removal
and, in particular, joints and seals are checked for
their proper condition prior to commissioning.

Systems for storing solid manure and silage

. The storage areas of systems for the storage of solid

manure and silage must be bordered from all sides
and protected against the penetration of surface
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4.2.

5.2

6.1

6.2.

runoff rainwater from the surrounding area. There
are no requirements for silo accumulations stored
in round or square bales and sealed with foil, espe-
cially if the silo is not extracted.

It must be ensured that livestock manure, silage
seepage and rainwater contaminated with solid
manure or silage is completely collected and pro-
perly disposed of as wastewater or recycled as was-
te, provided that they cannot be used in accordan-
ce with good fertilization practice.

Filling equipment and installations

. Anyone who fills or empties a JGS system has to do

the following:

a) to monitor this process and to convince oneself
of the proper condition of the necessary safety
devices before starting the work.

b) to adhere to the permissible load limits of the
system and the safety devices when filling and
emptying the containers.

It must be ensured that the rainwater, which is
contaminated by substances generally hazardous
to water during the filling process, is completely
collected and properly disposed of as wastewater
or recycled as waste, unless it can be used in accor-
dance with good fertilization practice.

Obligations of the operator to monitor and
report

If construction, decommissioning or re-equipment
of a silo infiltration storage system with a volume
of more than 25 cubic meters, another JGS system
with a total volume of more than S00 cubic meters
or a system of storage of solid manure or silage with a
volume of more than 1,000 cubic meters are planned,
the operator must notify the competent authority in
writing at least six weeks prior to the said works. Sen-
tence 1 does not apply to the construction of systems
that require approval in individual cases according
to other legal provisions or that have obtained such
approval, provided that the approval also ensures that
the requirements of this ordinance are met.

The operator has to regularly monitor the correct
operation and the tightness of the systems as well
as the functionality of the safety devices. If the mo-
nitoring according to sentence 1 reveals a suspicion
of aleak, they must immediately take the necessary
measures to prevent the substances from leaking.
If there is a suspicion that water-polluting substan-
ces have already leaked in significant amounts and
a risk to a water source cannot be excluded, the res-
ponsible authority must be notified immediately.
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6.3.

6.4.

6.5.

6.6.

6.7.

If the suspicion of leakage is confirmed or if sub-
stances hazardous to water emerge, the operator
must immediately take measures to limit the da-
mage and arrange for repairs to be carried out by
a specialist company, unless he is a specialist com-
pany himself.
According to number 6.1, operators must have
notifiable systems, including the pipelines chec-
ked for leaks and functionality by an expert befo-
re commissioning and by order of the competent
authority. Operators must have underground ba-
sins checked by an expert every five years; in water
protection areas - every 30 months.
The expert must submit a test report to the com-
petent authority on the result of each test carried
out by him in accordance with number 6.4 within
four weeks. Based on the results of the tests, he has
to classify the system into one of the following clas-
ses:

a) without defects;

b) with minor defects;

c) with significant defects;

d) with dangerous defects. The expert must im-
mediately inform the competent authority
about the dangerous defects.

The test report according to number 6.5 must con-

tain information on the following:

a) Operator;

b) Location;

¢) Identification of the system or installation;

d) System or installation classification;

e) Regulatory approvals;

f) Expertand the expert organization that appoin-
ted him;

g) Type and scope of the test;

h) Whether the test of the entire system has been
completed, or which parts of the system have
not yet been checked;

i) Type and extent of the defects found;

j) Date and result of the test and

k) Necessary measures and a proposal for a reaso-
nable deadline for their implementation.

The operator has to remedy the minor defects

found during the tests according to number 6.4

within six months of their discovery and, if neces-

sary according to number 2.4, and by a specialist
company in accordance with § 62. The operator

must remedy significant and dangerous defects im-

mediately. The elimination of significant defects

requires a review by an expert. If the expert disco-
vers a dangerous defect, the operator has to take
the system out of operation immediately and, if



Annexes

7.2

7.3.

7 4.

this is necessary according to the expert, to empty
it. The system may only be put back into operation
once the competent authority has received confir-
mation from the expert that the deficiencies found
have been successfully remedied.

Existing installations

For JGS systems that were already built on 1 Au-

gust, 2017 (existing systems), the following applies

from this date:

a) Section 24 (1) and (2) and numbers 5.1 and 6.1
t0 6.3,

b) Numbers 6.4 to 6.7 with the provision that the
competent authority can only order the inspec-
tion of the facilities and underground basins
named there by an expert if there is a suspicion
of significant or dangerous defects and

¢) Numbers 1 to 4 and 5.2, insofar as they contain
requirements that correspond to the require-
ments that had to be observed on 31 July, 2017
according to the respective state regulations.

In addition, these inspection obligations continue

to apply to existing systems that were already sub-

ject to inspection under the applicable national

regulations prior to August 1, 2017.

In case of existing systems with a volume of more

than 1,500 cubic meters that do not meet the requ-

irements of numbers 2 to 4and 5.2, the competent
authority can order technical or organizational
adjustment measures,

a) Which would remove these defects or shortco-
mings;

b) Which are provided for these defects in the te-
chnical rules for existing installations or

¢) With which compliance with the requirements
specified in numbers 2 to 4 and 5.2 is achieved.

In the cases of sentence 1 letters b and c, the requ-

irements of Section 62 paragraph 1 of the Water

Management Act must be observed.

This does not affect the authority to issue orders in

accordance with Section 100, Paragraph 1, Clau-

se 2 of the Water Management Act for all existing
systems.

In case of existing systems with a volume of more

than 1,500 cubic meters, in which retrofitting with

a leakage detection system is not possible for tech-

nical reasons or can only be achieved with dispro-

portionate effort, the tightness of the system must
be proven by suitable technical and organizational
measures.

In the orders in accordance with number 7.2, the

authority cannot demand that the installation to

7.5.

8.

8.1.

be decommissioned or removed, or that adaptati-
on measures to be required that are equivalent to
a new construction, or to change the purpose of
the installation. When eliminating significant or
dangerous defects in a JGS container, the requ-
irements of this ordinance must be observed.
Otherwise, Section 68 (7) applies accordingly to
existing systems.

In case of existing systems with a volume of more
than 1,500 cubic meters, the operator must do-
cument compliance with the requirements ac-
cording to numbers 6.2 and 6.3, in particular the
type, scope, result, place and time of the respective
monitoring, as well as the measures taken and the
documentation of the competent authority to be
presented on request.

Requirements in special areas

No JGS systems may be set up and operated in an
officially protected region for water supplies and in
protected areas. In these zones of protected areas,
single-walled JGS storage systems for liquid sub-
stances that are generally hazardous to water may
only be set up and operated if equipped with a lea-

kage detection system.

8.2. JGS systems may only be installed and operated in

8.3.

8.4.

established and temporarily secured floodplains if

a) they cannot refloat or otherwise be damaged by
floods and

b) substances that are hazardous to water are not
washed away by floods, are not released and
cannot penetrate into a water source in any
other way.

The competent authority can grant an exemption

from the requirements according to numbers 8.1

and 8.2 if:

a) the public interest requires this or the prohibiti-
on would lead to unreasonable hardship and

b) if the protection purpose of the protected area
is not impaired.

Further provisions in state ordinances for the esta-

blishment of protected areas remain unaffected.
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Fig. 1 - Fig. 1: A floating colony of Phaeocystis algae (foam alge)
Fig. 2: Green algae in the North Sea
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Fig. 9 - Drainage pipe with inspection tunnel
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Fig. 11 - Pumping the liquid manure from the transportation tank to the sprea-

ding tank

Fig. 12 - Liquid manure container

Fig. 13 - Liquid manure truck

Fig. 14 - Tractor with liquid manure cultivator

Fig. 15 - Trailing shoe in detail
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Fig. 18 - Impact head distributor (with deflector plate)

Fig. 19 - Slot manure injector
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BeeneHue

JaHHOE PYKOBOZCTBO OBIIO CO3HAHO B PaM-
Kax KAMITAHUY O BAYKHOCTH SKHJIKOTO Ha-
BO3a J/IA yROOpPEHHs MOYBBI B CEIHCKOM
Xo3siiicTBe. DT KaMiaHus Obua mposepe-
Ha B Pecriybike Monposa Maschinenring
Kommunalservice Géttingen u Spelleken
Assoc. npu noppepxke Depepanproro
AreHTCTBA IT0 OXPaHE OKPYIKAIOLIEH CPeIbI
nerom u ocenpio 2020 ropa. Pyxosozcrso
Ob110 paspaborano 1o mpocsbe Mosas-
CKUX $pepMepOB, 4 YCIEUHOCTh TPOEKTA BO
MHOTOM obecriedeHa BX aKTHBHBIM COTPY/-
HuyecTBOM. MosnoBa — xopoumit mpumep
CEJTIbCKOTO XO3ANCTBA, OPUEHTUPOBAHHOTO
Ha HopMmbl EC, Ha 1oro-BocToxe EBporsl.
MonpoBa He eIMHCTBEHHAA CTPAHA TAKO-
ro pofa, 3a HEH CIEAYIOT TAKHE BaKHBIE
crpausl, kak Pymbiaus, Cepbust n Yipa-
uHa. VX 3aKOHOJATeNbCTBO Bce OoJbie
OCHOBBIBAETCS MK OyZieT OCHOBBIBATHCS B
Oynymenm Ha npasuiax EC, nx npogykuus
nocrasyaerca B EC, u Bce yoroBus oxpassl
OKPY’KaIoIIlel CPeIbl COOTBETCTBYIOT HPEs-
mucanuaM u mogessim EC. enbio Takoro
1peobpasoBaHys SIBISCTCS YIydIIEHHOE
U B3AUMOCBA3AHHOE COTPYAHHYECTBO
MEXJy YKUBOTHOBOJYECKUMH M arpap-
HBIMM XO3AMCTBAMH B OTHOIUEHUM >KU[I-
KOTO ¥ TBEPAOTO HaBO34.

ﬂ;aHHOC PYKOBOACTBO TITOKA3BIBACT, KaK
COBMECTHUMOE C 9KOJIOTHYECKOU U onepa-
IJ,PIOHHOI:I TOYKH 3PCHUS HCIIOJIb30BAHHEC
JKHUJAKOIoO HaBO3a OT J>XHBOTHOBOJYECKUX
(l)CpM CTPaHbl MOXXET OLIT BKJIIOYEHO B
OCTaJIbHbBIC cnl)epbl CEeJTIbCKOXO3AUCTBEHHOTO

cexropa. OHo omnpepemnseT JKUAKUI HABO3
KaK CeJIbCKOXO3AMCTBEHHOE YHRoOpeHue
(IraBa 1), ommchIBaeT BOZMOYKHOCTbH 3a-
IpsASHeHMs OKpysKaromeit cpeasl (Drasa
2) ¥ BOKHOCTh OMOTasoOBBIX YCTAHOBOK
(ImaBa 3) B croumoctroM nenu. Haunnas
C 4-11 r1aBBI, 0OBACHACTCA XPaHEHUE XKUJI-
KOTO H4BO33a, CTPOMTENBbCTBO HEOOXOmu-
MBIX €MKOCTEM 1 OIUCBIBACTCS CEMAPALIs
TBEpABIX YACTUL, U XKUAKOTO HABO3A I
Oosee 5$pPeKTUBHON TPAHCIOPTHPOBKH
(Imasa S). PykoBOACTBO COZEPIKHT TAIOKE
uH$OpMALMIO 06 UCCIIEOBAHUY Pa3/Ind-
HbIX $OPM HABO3A K PACUETE JO3BI [IPHIMe-
HeHMs! pasinuaHbIx popm HaBosa ([rasa 6),
caMsle TTOAXOASLIME TIEPHONbI HAHECEHUS
WM OTPaHMYEHUI Ha yRoOpeHue B Tede-
rue roga (Drasa 7), 1 gaeT mpaxTudeckue
COBETHI 110 TPaHCHOPTHPOBKE HABO3A B
nosnie (Imasa 8) u ero HaHeceHUIO Ha 1OY-
By (IraBa 9). B Iirase 10 npepcrasienst
IIePCIIEKTHBBl PHIHKA 1 JIOTUCTUKU HABO-
3a Ha I0r0-BOCTOKe EBpombI, ncmonbsys B
KadecTBe npumepa Pecniybmuky Monposa,
a B DnaBe 11 mokasaHbl BO3MOYKHOCTH [IJIs
CEJIbCKOXO3AMCTBEHHON  TEXHOJIOTHH,
uMeromerica B peruose. Inasa 12 copep-
JKUT BKHbIE PEKOMEH/ALNY 10 obpaime-
HMIO C ONACHBIMH BEIIECTBAMH, COAEp-
JKAMUMUCA B )KUIKOM HaBO3e. B KoHIle MbI
KPATKO U371araeM CaMble BOKHBIE COBETHI B
cnucke pexomenpanuii (Iasa 13).

Co31aHHIO JJAHHOTO PYKOBOJCTBA CIIOCO0-
creoBanu: Maschinenring Gottingen,
KOTOpOe 6bU10 yapexaeno B 1965 ropy
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u B 1995 ropy cospano Maschinenring
Kommunalservice (MRK) Gottingen B
Bupe prumana MR Gottingen u Kassel. B
obmeit cmoxxnoctu oxono 1100 cenbcxo-
XO3SMCTBEHHBIX IIPEANPUATHH CO CTaTy-
COM 4WIEHOB ¥ IpUMepHO 250 610rasoBbix
YCTaHOBOK Pa3HBIX KATETOPHI KOOPAUHU-
pytorcs B lepMaHuu B paMKax CeIbCKOXO-
asiicTBeHHOro TmaprHepcrsa. Kax obme-
CTBO C OTPAHMYEHHOM OTBETCTBEHHOCTHIO
(GmbH), MRK Géttingen xoopauHupyer
€lIe eCATh KOMITAHMI 10 IIPEJOCTABICHUIO
yeayr. Cpeau HMX, HOMHUMO PA3JIMYHBIX
YCIyr 1o peanusanuy 6uorasa Ha PHIHKE
5JIEKTPOIHEPTHM, YUCIIATCA ITIAHUPOBAHUE
U KOOPZMHALMS OHOTa30BBIX YCTAHOBOK, B
YACTHOCTH, HPEAIPUATHE IO Pacrpeseie-
HuUIo xuaKoro HaBosa GAG.

Spelleken Asoc. — KOHCaJITHHIOBas KOM-
nanus s Ausnenay (Heoxnss Opanko-
HUSI), KOTOpas MPOCKTHPYET U BHEAPSET
KoMmIIeKcHbIe poexTsl B FOro-Bocrounoi
Epore u Jlarunckoit Amepuke. Spelleken
Asoc. ponroe Bpems nopgepxkusaer Kon-
BeHLMIO O 3amure npas enoseka (MRK)
B IOro-Bocrounoit Espome. Asropamu
JAHHOTO PYKOBOJICTBA SABJISIOTCS (pepMeph
Dennis Uhlendorft'u Jan Hampe, u sxoHo-
muct no passuruio Hans-Gerd Spelleken.
Mspanue ocymecrsunu asxcreprsr Qegpe-
PAIBHOrO AreHTCTBA 11O OXPAHE OKpYyKa-
omeit cpeast Tepmannn (UBA) n Marius
Kleilein (MRK).
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asa 1:

rKMOKMM HAaBO3 KaK
CeTIbCKOX03ANCTBEHHOE
nobpeHne

Hagos — sT0 cmech 9KCKPEMCHTOB U MO1H
CEJIbCKOXO3SMCTBEHHBIX JKMBOTHBIX, IJIaB-
HBIM O6p2130M, CBUHEU U KpymHOTO pora-
TOro ckoTa. B IpOoNIOM, KaK U CErofgHs1, Ha
HeOOMBIIUX U CpeaHuXx <]>epMax HaBO3 CO-
CTOMUT U3 (l)CKaIII/IfI JKUBOTHBIX BIICPEMEXKKY

C COJIOMOM.

OTKpbiTUE MUHepanbHOro yaobpenus

PacTeHua u3BneKaloT nuTatenbHble BELLeCcTBa U MUHe-
panbHble cony U3 NoYBbl. TaKUM 06pa3oM, NuTaTenbHbIE Be-
LecTBa nonapatoT B cobupaeMble KynbTypbl. B 3aB1cuMMocTy
0T MMHepanbHOro cocTaBa MoyBbl, OHA MCTOLLAETCA nocne
HeCKoMbKMX ypoaes. Ho cywectByeT Mepa 60pbbbl € 3TUM:
yno6peHue noyBbl.

CaMoe JpeBHee ynoMuHaHue 06 ynobpeHnu nouBbl B MU-
poBoM nuTepaType Bo3HMKNO Ha 3anage B «0guccee» ome-
pa B VI Beke o H.3. Bo oBope depMbl Yaucca Kyya HaBosa
pacnpocTpaHAeT 3arnaxu, NoKa ee CoAepKUMOe He 6bino pas-
HeCeHo Mo noio.

3eneHoe ynobpeHue 13 pacTeHui, cobupatoLLMx asoT, Ko-
TOpOE 3aTeM BHOCM/IOCh B MaLUHI0, NOABAAETCA NO3MKE Y PUM-
NfAH. BpeMeHHas HeobpaboTKa 3eMerlb, KaK YacTb TPeXNIeTHeN
poTaUMmM KynbTUBALMW, TaKKe Obina LUMPOKO pacnpocTpa-
HeHHol Mepolt B CpeiHEBEKOBbE, YTOObI [JaTb BO3MOXHOCTb
BO3/€/IbIBAEMOI 30HE BOCCTAHOBUTLCA [0 CrefyloLiero
nepvoda Beretauuu. TeM BpeMeHeM, Hemoropja Bbl3blBana
BbICBOOOXAEHWE MWHEpanoB M3 MOPOA B MOYBY, KOTOpble
TaKUM 06pa3oM CTaHOBUNMCH AOCTYMHBIMUA ANA CheayloLmux

Ky/bTYp.

! UcTounmk: https://www.planet-wissen.de

Hapos 1 9KCKpeMEHTHI SKMBOTHBIX HE SAB-
nsmores orxopamu! Cxopee, aTo mpupop-
HOE U LEHHOE OpraHuyeckoe ynobpeHue.
HaBo3 cocToUT U3 MUTATENBHBIX BELECTB U
OpPraHUYECKOro BELIECTBA, Pa30aBICHHOTO
B BOJIE, C BRICOKHM COJIEp)KaHUEM MUHepa-
70B. OH COEPIKUT OCHOBHBIC MTHTATENb-

CpepiHeBEKOBbIE aNXMMUKW MCCNELOBaiM BO3MOMHOCTM
MOBBILIEHWA YPOHKAEB B CENIbCKOM X03AKCTBE. B HoBeMwne
BpeMeHa 6binia uccnefoBaHa GU3NONOrUA NMUTaHUA pacTe-
HWA W CHabXeHWe MoyBbl NUTaTeNbHLIMK BellecTBamu. Mo-
cne Toro, Kak Justus von Liebig (1803-1873) chopmynuposan
CBOM BbIBOJbI OTHOCUTENBHO HE0OXOAMMOCTM MOBBILLEHMA
M00POAMA MOYBLI, MOTEPU MUHEPaNbHBIX COMEll B MoyBe
CTanu KOMMEHCUPOBATLCA NYTEM YA06PEHMA.

B 1905-1908 rogb! xumuk Fritz Haber paspabotan katanu-
TUYECKMIA CUHTE3 aMMWMaKa. BnocneacTBUM NpoMBILLNEHHUKY
Kapny Bowwy (Carl Bosch) ynanoch oTKpbITb Npouecc, KoTo-
pbIi MO3BOAIMI MAaccoBO MPOM3BOAUTL aMMMUaK. 3T0T MeTof
[abepa-bolia cTan o0cHoOBOV ANA NPOM3BOACTBA CUHTETUYE-
CKOr0 a30THOO YA06peHuA.

Ha4uras co Bmopol Mupogoii 8oliHel, ydobpeHus pasHozo
cocmasa nony4anu ece bosee WUPOKoe pacnpocmpaHeHue
Ha pbIHKe UHOYCmPUaIU3UPOBAHHbIX CMPAH U 3KOHOMUYECKU
Pa3BUBAIWUXCA CMPAH. Mx ucnosb308aHUe cmaso cmaHadap-
MOM B COBPEMeHHbIX a2poxo3Alicmeax, Ho nodeepaocs 06-
wecmaeHHol Kpumuke 8 1980-e 200bl U3-3a pUCKOB, CBA3GH-
HbIX ¢ OKpydcaroueli cpedol, U NPUPOOHBIX aslbmepHaMus'.

Vcnonb30BaHe MWAKOro HABO3a B KaYECTBE CENbCKOXO3ANCTBEHHOMO yAobpeHua Ha t0ro-BocToke Esponsl | 117


https://www.planet-wissen.de

[TIABA1

HbIE BENIECTBA, TAKHE KAK a30T, pocdop u
Kasuit (asodocka). CrIbHBLI 3ar1ax HABO3A
BBIBBAH [A3aMU JUOKCHJIA YITIEPOA, AMMU-
aKa, METaH4 U CEPOBOJOPOAA, KOTOPHIE BBI-
JETIAIOTCA BO BPEMS SKCKPELUH.

Jlo nosBIIeHNS MEHEPATIBHOTO yRoOpeHus,
yAOOpeHMe MOYBBI HABO3OM H TBEPABIMU
9KCKPEMEHTAMU JKUBOTHBIX ObLIO efuH-
CTBEHHBIM CI0cO60M cTabunusanuu u, co-
OTBETCTBEHHO, IOBBILICHNS yporkaes. Len-
HOCTb HaBO3a U3BECTHA MCIIOKOH BEKOB W
BCerAa MCIONb30BaIach B mpouwioM. ITo-
CJle OTKPBITHS. MUHEPAIBHOTO yAOoOpeHus
(cM. TpUBENEHHDIA HIDKE TeMATHIECKUIT
6710K) 9111 3HAHUA ObUTH 320BITHL.

A3zoT, ¢pocdop U Kammit KpaiiHe BaXKHBI 4711
HOPMaJIbHOTO POCTA U BBICOKOM IIPOHM3BO-

ITomumo mwmTaTenbHOM W yAoOpsiomeit
II0JIb3bI HABO3 O0MIA/aeT PEIIAIOIUM [PEH-
MYILECTBOM TIepef, MUHEPAIbHBIM yA0Ope-
HUEM: COTEpIKALieecss B HABO3E OpTaHMde-
CKOE BEILIECTBO CIIOCOOCTBYeT 00pasoBaHumIo
ryMyca B To4Be. [yMyc ClIy>KUT MeXaHHU3MOM
3aXBATA M HAKOIUICHUSA BOZBI, IOBBILIAET
IUIOFOPOZHE IOYBbI H, B BUJE [IUTATEIBHOTO

Tymyca, CIy>KUT 3alTaCHbIM y}lO6pCHI/ICM.

Kupxuii HaBO3, UCIIOJIB3yEMBIH KaK YHO-
OpeHne, TeM CaMbIM MOXKET CIOCOOCTBO-
BaTh PEIIAOUM OOpPa3oM IOBBILICHHUIO
ypoxaitHocTu. IToMUMO OCHOBHBIX THTA-
rensubix Bemects NPK (asora, gpocdopa,
KaJIvA), SKUJKHA HABO3 COJEPXKUT U MU-
KPOHYTPUEHTHI JJIA PACTEHUE M IOUBHI,
KOTOPBIX HE JAIOT KOMMEPYECKHE MUHE-
pasbHBIE yR0OpeHus.

AUTCIIBHOCTHU paCTCHI/Iﬂ .

Yro TaKkoe asodocka (NPK)

Cowpaienne NPK o603HauaeT OCHOBHble MUTaTesbHbIE
BELLeCTBa U3 cOCTaBa ynobpeHua a3oocKa, KoTopble Cro-
COBCTBYIOT POCTY PacTeHUi U MOBbILIEHUIO NMPOU3BOANTENb-
HOCTU B CENIbCKOM X03AKcTBe. OHM HAXOAATCA B BbICOKUX
KOHLEHTPaLUUAX B MMHEpasbHbIX YOOOpPeHWsX, a TaKwe B
¥KUJKOM HaBO3e U TBEPAbIX 3KCKPEMEHTaX HUBOTHBIX.

N = a3oT cywiecTByeT B MUHEPaNIbHON W OpraHU4ecKoin
(GopMe. A30T CRYMUT CTUMYNATOPOM POCTa A PacTEHWN.
PacTenus nornowaioT asoT, B OCHOBHOM, B BUAE HWUTPATOB;
aMMOHWIA U MOYEBMHA MOTYT TaKKe MoABepraTbCA NpAMO
nepepaboTke. Tak Ha3biBaeMan MUHepanu3auus (pasnowxe-
HWEe OpraHMYecKoro BELLECTBA Ha HEOPraHNYECKOE BELLECTBO
MWKPOOPraHM3Mamy) AenaeT OpraHW4YecKkui asoT [OCTyn-
HbIM A1 pacTeHwnid. HUTpaTbl MoryT 6bICTPO BbIMBIBATbCA W3
MoyBbl 0CAJKaMK, B TO BPEMA Kak aMMOHWIA CBA3bIBAETCA C
TNIVHUCTBIMU MUHEpanaMm MoyBbl M UCMOJb3YeTca ANA no-
cnenyloLiero 06pasoBaHKA ryMyca, a TakKe AnA obecneye-
HWA [ONTOCPOYHOIO CHABKEHNA pacTeHUi a3oToM. PacTeHne
npeBpaLLaeT asoT B ey, KoTopble He06X0AMMbI ANA pocTa
1 BOCMPOM3BOACTBA. HexBaTKy a3oTa MOXHO pacno3HaTtb no
obecLBeynBaHMI0 IUCTLEB (CanaToBoro LiBeTa), a pocT pac-
TEHUA CyLLecTBeHHO nopaenAetcA. CNWWKOM MHoOro asota
MPUBOAMT K Ype3MepHOMy yaobpeHuio (nucTbA npuobpeta-
10T HaCbILLEHHBIV 3MEHbIN LBET C CMHWUM OTTEHKOM, noberu
MArKWE), K BbIMbIBaHMI0 MUHEPAIOB U3 MOYBbI U TEM CaMbIM
K OTpULATeNbHBIM NOCNeLACTBUAM [N1A NoA3eMHbIX Bog. Mo-
TNOLLEHME a30Ta PaCTEHUAMM MOXKET BbITb TaK}Ke NoJaBNeHo
13-3a HEXBATKM APYrMX NUTaTesbHbIX BELLECTB, KaK, Hanpu-
Mep, KanuA.
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P = docdop npucytcTByeT B noyBe ecTecTBeHHbIM 06pa-
30M, HO MOMET MOrIOLLATHCA PacTEHUEM TONBKO YaCTUYHO.
Kak MuKpoHyTpureHT, docop oba3aTeneH anA obmeHa Be-
LeCTB pacTeHuid. [loMMMO CTPOMTENbCTBA PacTUTENBHBIX
$epMeHTOB 1 OCHOBHOM (YHKLIMM MHOFMX CUHTE30B BUTaMMU-
HOB U 6enKoB, (ochop MrpaeT TaKkKe BaxHylo posib B popMu-
pOBaHWUU ceMsAH v nnogoB. [locTynHocTb Gocdopa 3aBUCUT OT
ypoBHA pH B nouBe. CAMLWKOM BbICOKUI YpoBeHb pH npuBo-
[VT K 3aKpennieHnio gocdopa B NoYBe, 13-3a YEro OH He Mo-
¥ET NornoLaTbeA pacteHuaMu. lloMMo nonb3bl AnA pacTe-
HUA GochOop CAYHKUT W YNYYLIEHUIO CTPYKTYPbI MOYBbI, TO €CTh
yyyLIaeT poixnocTb U GepMeHTaumio noyskl. 06a BelecTBa
[EenaioT 3eMIi0 Mefbye 1 pbixyiee, 0C06EHHO NoC/e BCMALLKM.
Hexsatky docdopa MoHO pacrno3HaTb No onafaHuIo 1 Kpac-
HO-dMONETOBOM OKpacKe 3pefbIX IMCTbEB. Pa3BuTHE KOpHEN
AIBHO CHUKEHO, @ 06MEH BELLLECTB PaCTEHWUA HApYLLEH.

K = Kanuit (MMeHyeMblii TaKKe KayCTUYECKWM MOTaLLEM =
Kap6oHaTOM, MMAPOOKMUCHIO KanuA UK XNOPUCTBIM KanueM)
TaK e, KaK U a30T v ¢pocdop, MpeAcTaBnAeT c060i BaxKHbIN
MVKPOHYTPUEHT AA PacTeHUA U y4acTByeT B npovecce $o-
TOCMHTE3a pacTeHuit. Kanwii cnocobeTByeT 06pa3oBaHuio U
XpaHenuio yrnesofos. OH 6naronpuATcTBYeT BogHOMY 6a-
NIAHCY PacTeHus, @ 3HaYMT, OHO MPOABNAET 60Jee BbICOKYIO
YCTOMYMBOCTb K CTPECCy, Bbi3BaHHOMY 3acyxoi. Kpome Toro,
Kanwii cnocobCcTBYeT yCTOMYMBOCTM PacTeHUS, KaK K 6ones-
HAM, TaK M K pUCKY JedopMaumm (crbanma cenbCKoxo3aii-
CTBEHHbIX KYNbTYp), CTabUNM3MpYA NOAAEPHKMUBAIOLLYI0 TKaHb
pacTeHusA. B cnyyae HexBaTKM KanuA pacTeHWsA BbIFAOAT
YBAQLUMM W 6E3KU3HEHHBIM. HacTMYHO NUCTBA NpuobpeTaloT
CBET/I0-3€/IEHYI0 OKPACKY OT KPaeB K LIEHTpY.



HuaKW HaBO3 KaK CeNbCKOX03ANCTBEHHOE yp,oﬁpeHMe

CrieoBaTesIbHO, KUJIKUN HABO3 ABJIACTCA
LEHHBIM HaTyPaJIbHbIM y,uo6peHI/IeM, KOTO-
pO€e aBTOMaTHYECKH o6pa3yeTc5{ B IIpOLIEC-
Ce )KMBOTHOBOJCTBA. 1aKUM 06pa30M, OH
CTaHOBMUTCS OCHOBHBIM 3JIEMEHTOM KPyro-
BOPOTA IUTATEJIbHBIX BEUIECTB B COTPY/[HU-

ITpesxpe Beero, >KUAKMIT HaBO3 cobupaeTcs
C >KUBOTHOBOJUECKUX PEPM U XPAHUTCS B
pesepByapax A HaBO3a. 3aTEM €ro HAHO-
CAT Ha I0JIe KaK ypobpeHue, U OH mocTe-
IIEHHO IIOIJIOMIAETCA pacTeHusAMH. Pacre-
HUA, KOTOpPHIE, COOTBETCTBEHHO, JIyYIle
PACTyT, BIOCIEACTBUM COOMPAIOTCS M CHO-

[+) MH¢OZPG¢UK YECTBE MC)Kﬂy a.rp(lprIMI/I 1 JKUBOTHOBO/[-

1: Kpyzoaopom YECKUMH XO3SIHCTBAMM. B4 HCIIONB3YIOTCA Ha KOPMa JXUBOTHBIM,
numamebHeix TEM CaMBIM COBHAETCS 3AMKHYTBI LUK
seujecms (cm.Mudorpadui 1).

KPYITOBOPOT NMUTATEJIbHbIX
BELLECTB, COAEP>XALLUXCA
B HABO3E

HaBos
HaKaniuMBagnes
B 3aroHe

HaBo3 xpaHuTtcs
B CneuManbHOM

pe3epByape

MutaTenbHble

BELLEeCTBa,
copepyxkaigmecs

B )KMOKOM HaBo3e,
NMOrNIOLLLAOTCH PacTEHUSAMMU

MEXEUYEeCKOMY

TakuM o6pa3oM,
NPOMCXOAUT
Kpyrosopot

nUTaTeNbHbIX
BeLecTs

CobpaHHble pacTeHus
nonagaloT B CUCTEMY
KOPM/IeHMa CKOoTa
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asa 2:

Bo3geucreme

KMOKOro HaB03a
Ha OKpPYHKaloLLYto cpeay

JKugxuit HaBO3 MOJKET OKA3BIBATH OTPHULIA-
TeJIBHOE U [IOIOKHTENIbHOE BivsHue. lep-
BOE YTBEPIKACHHE IIPUMEHIMO TOTAA, KOI-
A COREpIKAIMECs B HABO3E IUTATEIIbHBIE
BELIECTBA HE HCIIOB3YIOTCS CHCTEMHO H
IPaMOTHO, a COPACHIBAIOTCA B IIOYBY M BOZY
B HEOTQHIBTPOBAHHOM BHUJE B 4pe3Mep-
HBIX KOJIMYECTBAX. DTO MOXKET IPUBECTH
K 3HAYUTEIBHOMY YXYJLICHHIO SKOJIOTHYe-
ckoro bananca. M1 Haobopor, oH okasbiBaeT
MOJIOKUTETBHOE BIUSAHME, KOIa oborarma-
€T TI0YBY B IIOAXOMALIEH [J03¢ ¥ IIOBBIIIACT
TEM CaMBIM [POUSBOJZUTEIBHOCT CeJlb-
CKOTO xossicTBa. JlaHHAs IJIaBa KacaeTcs
ymep6a, KOTOporo ciexyeT usberaTs.

Ipexne Beero, cepyer usberaTs momaza-

HU1 HABO32 B TIOBEPXHOCTHBIE WJIM TPYHTO-

BbIe BOABL. B 1jesiom ects Tpu nyi nadmIs-

TPALMU HABO32 B BOAHBIC HCTOYHUKMU:

1. Herepmernunsie pesepByapsl i xpa-
HeHUA (JOIyCKAIOLIHE YTEeUKH);

2. HenpasunpHoe HaHECCHHE HA TIOYBY;

3. UpesmepHoe yobpeHue OYBEL.

Kak npasuiio, >KujKuii HABO3 MPOHHUKAET B
IIOBEPXHOCTHBIE BObl Y€PE3 HErepPMETHY-
HEIE pe3epByaphl JuiA xpaHeHus. Brocen-
CTBUH JKUJIKHI HABO3 ITOTIA/[A€T HA TTIOBEPX-
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HOCTD ITO APCHAYKHBIM JIMBHCBBIM KaHdBaM
(1)CpM WJIA HATIPAMYIO CTCKACT IOJ MECTa
XpaHCHUA.

IToMuMO 35TOrO, >KUAKMI HABO3 HHOIZIA
IPUMEHACTCA B CEJIBCKOXO3SMCTBEHHBIX
paifoHax B Hemopxopamuii MomeHt. Ha-
HPUMeEp, KUJKUI HaBO3 HE HAHOCUTCS HA
3aMEpP3LIKE [TOYBBI MJIM ITOYBbI, HACBIIIEH-
HbIE BOJOHM IOCJEe OOUJIBHBIX AOXKAeH. B
IIPOTHBHOM CJIyyae, OCOOEHHO Ha XOIMU-
CTBIX 3€MJIAX, €CThb PUCK TOTO, YTO YACTh
SKUIKOTO HABO3a HE BIIUTAETCA B 3EMIIIO,

O Puc. 1: Phaeocystis
algae (MeHa u3z
sodopocrell)



BospeiicTBue MUAKOT0 HABO3a HA OKPYHaloLLyio cpesy

O Puc. 2: 3eneHbie
8odopocsu 8 CesepHoM
Mape.

a CKOpee CTEYEeT IO MOBEPXHOCTH IO Jipe-
HOKHBIM KAaHABAM B HOBCpXHOCTHbIC BOJBbI.
Bosee noppobHO 0 mopXOAAMMX IEPHOFAX
UL HaHECEHUs JKUIKOIO HAaBO3ad MOYKHO
yaHatb B [itaBe 7.

ITpu mOCTOAHHOM IPUMEHEHHUH CITHIIKOM
Gonpmoro obbema ypobpeHus, HsOBITOK
a30Ta M, B HEKOTOPBIX CIydasx, u poco-
Pa HAKATUIMBACTCS M CMBIBACTCS B IIOZ3EM-
HEIE BOJIBI, OTKY/ia IPOHUKAET B PeKU. ITO
JJIUTEIIBHBIE TIPOLECC, KOTOPBIM MOXKET
npoposxareea or 10 go 30 ner. B arom
CMEICJIE, KOHEIHO, TpebyeTcst Bpems Ha To,
4TOOBI BEPHYTBHCA B HOPMAJIBHOE COCTOS-
uue. Tompko TOrAa, KOrga CHUSUTCS 3arpsis-
HEHME TTO/I3eMHBIX BOJ, M30BITKOM yzobpe-
HHfI, HOCTyHHCHHC IIUTATCIbHBIX BEILIECTB
B IIOBEPXHOCTHEIC BOZbI CHOBA CTAHET HOp-
MaJIbHBIM.

Ecnu sxupxuit HaBos momazgaer B OBEPX-
HOCTHBIE BOJIbI yKaSaHHI)IMI/I l'IyT}IMI/I HpO-
HUKHOBEHHA, TO BOJbI MOl"yT HO,Z[BCPI'HYTI)-
€ «9BTPOPUKAIUI» U, B KOHETHOM UTOTE
«HCIOPTHUTHCS» B pesynsrare bomee fmm-
TEJIBHOTO IIPOLECcCa U3OBITOYHOrO IOCTY-
IIJICHWA IHUTATEIbHBIX BEINECTB. STO O3Ha-
94ET, YTO CITMIIKOM MHOTO OPraHUYECKOro
BEILIECTBA — HAIIPHMEP, B BUJE BOJFOPOCIICHT
— o0pasyercsi B BOJHOM HMCTOYHHKE H3-32
ZJOIIONHUTEIBHOTO TOCTYIUICHUS 430Ta 1
ocobeHHo pocpara. ITO  OpraHmUecKoe
BEIIECTBO IMOTPEOIAECT OCHOBHYIO 4YacTh

2 Uctounuk: https://www.lfu.bayern.de

KUCJIOPOJIA BOJBI, & OCTAJIbHBIE )KUBBIE OP-
rAHM3MBI, IIPUCYTCTBYIOIIME B BOJIE, MOTYT
HOrUOHYTh U3-32 HEXBATKM KHCIOpPOja. B
urore 0bpasyioTcst aHaspoOHbIE IPOLIECCHI,
BOJjA HAYMHAET PACIPOCTPAHATD HEIPHUAT-
HBIH 3aI1aX ¥ <IIOPTUTBCS».

M365ITOK a30Ta OIIACEH HE TOIBKO LA 11O-
BEPXHOCTHBIX BOJ, HO U UL IIOJI3EMHBIX.
B mouse asor mpespamjaercs B HUTpAT.
OTOT HUTPAT 3aTEM IMOCTENEHHO yTeKaeT
U3 BEPXHETO CJIOS IOYBEI B CJIOM, IIPOHU-
3aHHBII TTOA3EMHBIMH BOJAMH. JTO 3aTEM
IPUBOJUT K IPEBBINICHHIO CECTOIHALNIHETO
HpE/EIbHOrO ypoBHs HUTpPaToB (S0 Mr/
JIMTP) B TIOA3EMHBIX BOJAX COIIACHO JjH-

pexruse EC.

IlosbimenHoe copepykaHHe HUTPATOB B
TIOI3EMHBIX BOJAX MPHUBOIUT TAKKE K MX
MOBBIIEHHBIM TTPONOPIUAM B MUTLEBOM
BOJIE, KOTOPAas IMOJYYAETCA, KaK MPABUIIO,
U3 103 MHBIX BOfI. Ecimu HuTpars! momapa-
10T 9€pE3 HOTpeﬁJmeMon BOJIY B TEJIO YeJIO-
BEKA, TO BIIOCJIEAICTBUM OHU TIPEBPAIAIOTCS
B HUTpUTHL. CIIHIIKOM BBICOKOE COEpIKa-
HUE HUTPUTOB B TUThEBOM BOJIE MOYKET Ha-
HECTHU 3HAYUTENIbHBIN BPEJ] 3MOPOBbIO, 0CO-
6eHHO TPyZHbIX JIETEH.

Hcnonbsoatue yroOpeHuil BbISbIBACT TaK-
>Ke BblfleJIeHUe OKCHIA a30T4, BEMIb KAaK HABO3
¥ 9KCKPEMEHTBI, TAK U MUHEPAJIbHEIE Y7iO-
Openus (TO eCcThb IIPOU3BOMIMBIE IIPOMBILI-
JICHHBIM IIyTeM) copepykar asor. Ilomsep-
rasch TIPOLIECCY PA3IOXKEHMSA, STH a30THbIE
COCIVIHEHIS BHIPAOATHIBAIOT CPEAH IIPOUETO
Y OKCHJ, 230Ta>.
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[TIABA 2

Oxcup asota

Okcup asota (N20) npefcraBnseT cobol «MapHUKOBLIN
ras», Kotopblit npumepHo B 300 pa3 BpefHee AnA KAuMara,
ueM guokeua yrnepoaa (C02). OcHOBHbIE UCTOYHMKM NpoUC-
XOM[EHWA OKCWAA a30Ta - a30THble YA0OpPeHUs B CENbCKOM
X03AINCTBE M MBOTHOBOACTBE, NPOLLECCH XMMUYECKOW Npo-
MBILUIEHHOCTM U NPOLLECChI FOPEHUA.

WtaK, cenbcKoe X03AMCTBO BO MHOMOM CMOCOGCTBYET Bbi-
6pocaM oKcufa a3oTa. B To e BpeMs ecTb pasHuLa Meay
MpAMbIMM BbIGPOCAMM U KOCBEHHBIMM BbIGpOCaMM OKCMAA
a3ora. lpAMble BbIGPOCHI OKCMAa a30Ta 06pa3syioTes B pesysib-
TaTe CeNbCKOX03ANCTBEHHbIX MPOLLECCOB: BbIGPOCH! PeaKTUB-
HOr0 a30Ta U3 OpraHUYECKUX U MUHEPAsIbHbIX YA06pPeHUi, U
BbIOPOCHI aTMOCHEPHOro a30Ta, a TaKMe PeaKTUBHbIA a3oT
(Nr) 13 noYBbI OT OCTAaTKOB PACTUTENLHOTO MPOMUCXOMKAEHUA
1 610/10r14ECKOE 3aKpenieHue a3oTa 6eKoBbIMU (0BOLLHbI-
MM) pacTeHnAMU. KocBeHHble BbIGPOCHI OKCMA a30Ta BO3HU-
KaloT TOr[a, Korfla PeakTUBHbIE a30THbIE COeAMHEHMS, Takue
KaK HUTpaThl 1 aMMOHUaK, NMOMaJaloT B OKPYMaloLLyio Cpefy.
OKcma asoTa BblpabaTbiBAaeTCA U3 PEAKTUBHBIX a30THbIX COe-
OVHEHUI B MpoLieccax HUTpUGMKALMM U SeHUTpUdMKaLMM.
B cenbCKoX03ANCTBEHHOM MPOM3BOACTBE BbIGPOCH! OKCMAA
a30Ta Bbi3BaHbl B OCHOBHOM MPUMEHEHWEM a30THbIX YA0-

6peHuin. MoMMMo Mcnonb30BaHWA onpeaeneHHbIX 06beMoB
a30THbIX YA06pEHUA UK M3BECTU, 06bEM BbIBPOCOB NapHU-
KOBbIX ra30B ONpeaenfAeTcA U ApyruMU GakTopaMu, TakUMU
KaK KnuMart, Temreparypa, CBOMCTBA MOYBbI U TEXHONOrUA
yO06peHui.

Ha 6onotax M BOCCTaHOBNEHHBIX Jlyrax MOBbILLEHHOE CO-
[epaHue rymyca nocne yaobpeHua npuBoauT B pesynbTate
K 0CO6EHHO BbICOKOMY BbIOPOCY MapHMKOBLIX ra3oB (MOMU-
MO oKcuga asoTa U C02). 3Tv BbIGPOCH NAapHUKOBbIX Fa3oB
MOXHO COKPaTUTb 3a CYeT Y/yuLleHNA NPOU3BOANUTENLHOCTH
a307a. VI3MMLLIKM a30Ta MOXHO YMeHbLUMTbL NyTeM onpefene-
HWA NOTPEOHOCTM pacTeHwii B yAobpeHuax, B TOM yucne, ba-
NaHca rymyca, 1 nyTeM aHanu3a CoAepXaHuA nuTaTeNbHbIX
BELLECTB B COCTaBe OPraHUyeckux yaobpeHui. B gonrocpoy-
HOM MnaHe ciefyeT 1cnosb3oBaTb oKkono 90 Kunorpammos
Ha rexkTap B rog, Npu YCNoBuMM, YT0 4acTb yAobpexui bynet
HaBosoM®’.  bnarogapa KuoTckoMy npoToKony, KoTopblii
yCTaHaBNMBaeT 06A3aTeNbHOCTb COKPALLEHWA MapHWUKOBbIX
rasoB, rocyfapcrTBa-y4acTHuKuM PaMouHoi KoHBeHumn Op-
raHusaumm 06beuHeHHbIX Haunii 06 n3mMeHeHnn Knumarta
BOMKHBI MPUHUMATL Mepbl N0 COKpaLLieHunio Bbibpocos N20,
a BaHbIM BK/afi0M ABIAETCA YMEHbLUEHWE U3NMLIKA a30Ta".

% https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-04-14_texte_33-2021_tierhaltung_bf_0.pdf
“Uctounmk: https://www.umweltbundesamt.de/en/topics/soil-agriculture/ecological-impact-of-farming/nitrous-oxide-methane
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asa 3:

brora3oBble YCTaHOBKM

Kupxuit HaBO3 ABIAETCSA MHOTO(YHKIIH-
OHAJIBHBIM PECYPCOM, KOTOPHIA faeT dep-
Mepam BO3MO>KHOCTb CTPOUTH OGHOTrasoBeie
ycranosku (BI'Y). Ilepen pacnpenenenu-
€M B TOJIe, )KUJKUI HABO3 MPOIYCKAECTCA
depes 9Ty ycTaHOBKY. llpu Gposkennn
skupkoro HaBosa B bBI'Y BeipabaThiBact-
cst sHeprus (asekrpudecTBo U Teruo). Ee
MOYKHO HCIIOJIb30BATh JiJIs1 JINYHBIX LIEJICH
WA TIPOJABATH HA HAIIMOHATBHOM PBIHKE
AIEKTPOIHEPTHH.

B 6uorasoBoit ycTaHOBKe OpraHHMYeCKHe
BEIECTBA, TAKME KAK >KUJKUI HABO3, IKC-
KPEMEHTHI, KyKypysa MM CaxapHasi CBEK-
Ja PasIaraioTcs aHasPOOHBIM CIOcobOoM
(6e3 xucnopopa), ¢ momoupo bakrepuii,
B LIeJIAX IPOHM3BOACTBA TOPIoYero brorasa.
StuM 6HOrasoM MOXKHO SKCITyaTUPOBATH
KOMOUHMPOBAHHYI0 TEIUIOBYIO U 9Hep-
TEeTUYECKYI0 YCTAHOBKY A/ BHIPaOOTKH
5JIEKTPUYECKOM U TEIIOBOK sHepruu. Pac-
TUTEJIbHBIE OTXOAbI OT GHOTa30BbIX YCTAHO-
BOK, OCTAIOLIHECs [IOCIIE CTOPAHHSA, MOYKHO
BIIOCJIEAICTBUY HAHOCUTD HA TIOJIE KAK YKH/I-
Koe yfobpenue (9KCKPEMEHThI YKUBOTHBIX).
Ero crmefyer HAHOCHTb IPUMEPHO TaK XKe,
KaK ¥ HeoOpabOTaHHBIA HABO3, KOTOPHIIT
PacCMaTpUBAETCS B JAHHOM PYKOBOJCTBE
KaK OCHOBHOI MaTepHall.

IprraH AJIBTCPHATHBA
61Ora3oBLIX YCTaHOBOK — nepepaGOTKa op-

HCIIOJIb3OBAHUA

TaHHUYCCKOIro MaTcpuana (I/IIII/I TOJIBKO Ha-

BO32) B OMOMETAH ¥ €r0 HAIIPABJICHHUE B CETh
IpUpoRHOro rasa. Bmecte ¢ TeM, 510 9acTo
He yHAeTCs CAeNaTh U3-32 YCIOBUI JOTO-
BOpA C NOCTABIIMKAMU TPUPOJHOTO Ta3a
(rapud Ha cHabykeHME) WM TIOTOMY, YTO
TEXHUYECKOE COCTOSHUE UMEIONTUXCS CeTel
OCTaBJIseT JKeNaTh Jydwero (OHW ycrape-
). B Mongose HeT COOTBETCTByIOLIErO
obbexra; «Moldova-Gaz», BepositHo, co-
IJIACUTCA TIPUHUMATH GUOTa3 B CETh TOJIBLKO
B Pe3yJISTATE YIOPHBIX [IEPEroBOPOB (IIpH-
mernmo K crpanam IOro-Bocrounoit Es-
porbl, ocoberno k Cepbun, YkpanHe).

BrorasoBbie YCTAHOBKM MOTYT CTaTh JiO-
HOJHUTEILHBIM HCTOYHUKOM [OXOfA [JIA
¢epmepoB Giaropaps BOBMOYKHOCTSM Ha-
npaBjieHns OMOMETaHa B TasOBYIO CeTb. B
TepMaHuu B pesysibTaTe STOTO JOXOABL dep-
MepOB BBIPOCIIH IPUMePHO Ha 50%, 110 faH-
ubiM cern MRK. JTaske ecym oo moka Gyper
HeocymecteuMo B Pecniybimuxe Mongosa
(mpumernmo x crpanam FOro-Bocrounoit
Espomsi, ocobenno x Cepbun, Ykpause),
61OrasoBble YCTAHOBKH elje SBISIOTCA BO3-
MOYKHOCTBIO ~ BBIPaDOTKH  HeOOXOZMMOI
SHEPIUU B arPAPHBIX XOBAICTBAX U XKUBOT-
HOBOJCTBE U B CTpaHe, B BHJC JIEKTpPHYe-
CKOU M TEIIOBOM SHEPIUM, COKPAILAL TeM
CaMbIM CBSI3AHHBIE C 9THM PacXofibl. TaK Kak
npy GepPMEHTALMHU CeTbCKOXO3ANCTBEHHDIX
orxonoB He BbicBoOOkmaercas CO2, 6uo-
ra30Bble YCTAHOBKY BHOCAT BaYKHBIM BKIJIAZ
B SHEPIeTUYecKHi mepexon (mepexop Ha
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AJIBTEPHATHBHBIC UCTOYHUKM SHepruu). B
Iepmanuu cymecrsyromue 9.000 6uoraso-
BBIX YCTAHOBOK BBIPAOATHIBAIOT HPUMEPHO
5% Bceil HOTPEOHOCTH CTPAHBI B SHEPTHHL.
10 04eHb HOJBIIOE KOJTUYECTBO, BEMb Te-
HepUpyeMas 31eCh SHEPIUA IONXONUT U
st 6a30BBIX M THKOBBIX Harpysok. ITopxo-
ZuT 171 0a30BBIX HATPY3OK — O3HAYAET, YTO
OHOrasoBble YCTAHOBKU (YHKIMOHHPYIOT
HEIPEPBIBHO (C pacrpeeieHUeM B TeYeHHE
cyTok 0e3 MepephiBOB Ha HOYb U C pacIpe-
JleleHUeM B TedeHHe rofia 6e3 ce30HHBIX KO-
nebanmit) U, TakuM 06pasOM, MOCTABIIAIOT
SJIEKTPHYECTBO B CETh HA OTHOCUTEIBHO I10-
cTostHHOM ypoBHe. ITogxonuT 11s mMKOBBIX
HAIPySOK — O3HAYAET, YTO yyacTHe Opora-
30BBIX YCTAHOBOK MOXKET OBITh 3aIIPOLICHO
JUCIIETIEPCKUMU  LIEHTPAMHM  HAIMOHAJIb-
HBIX 9JIEKTPOCETEH B IIEPUOJbI BHICOKOTO
CIPOCA Ha 3JIEKTPOIHEPTHUIO.

Kak 1 60JIBIIMHCTBO €BPOTIEHCKUX CTPaH,
y MongoBsl ecTb 1 niponefypa ofobpeHust
HOBBIX GHOTa30BbIX CTAHLMI C yCTAHOBIIE-
HyeM Tapr¢a Ha CHabKEHHUE IIEKTPOIHEp-
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rueit (npumenumo x crpanam FOro-Boc-
touyHoit Esponsl, ocoberno k Cepbuu,
Ykpaune). dto abconoTHO pabodas mpo-
Lefypa, KOTOpas IPUBOAUT K CPEHHEMY
tapudy mpumepuo 0,10 EBPO sa xBr ¢
3AKOHHOM 3ALIUTOM B TEYCHUE HPUMEPHO
15 ner.

ITpu nnaHUpPOBAHMHU YCTAHOBKHU PEIIACTCA,
HACKOJIBKO 9KOHOMHBIM M IPHOBLIBHBIM
Oyner mpoexr. Ilupoko pacrpocTpane-
HO TUIAHUPOBAHME HAa OCHOBE MOJyJEH,
TPEJIaTaeéMbIX TIPOU3BOIUTEIEM CUCTEMBI.
B Tepmanuu paboTaer HECKOJBKO COTEH
CpemHUX KOMIAHMH M HECKOIBKO TBICAY
foJtee MEJIKUX KOMIIAHUH, KOTOPBIE MOTYT
IJTAHUPOBATb U CTPOUTH OUOra3oBbIE CTAH-
tyu. COOpKa U CTPOUTENBCTBO CHCTEMBI
[IOXOKH Ha OOJIBIION CaMOJE/IbHBIN TIPO-
€KT, K KOTOPOMY MOAKIOY€eHO /10 50 uHau-
BUJ[yaJIbHBIX KOMIIOHEHTOB. JTO MO3BOJIA-
eT pepMepaM 3aKa3bIBATH MH/MBHIYaJIbHbIC
UBJeNus U PEIICHHs, TAKUM 0OpasoM,
4TOOBI KOMOMHMPOBaHHASA TEILIOSHEPTE-
THYECKasA YCTAHOBKA TOYHO MOXOAMIA CO-

O Puc. 3: buozazosas

yCMaHOBKa 8
Pocmdopge.



buorasosble YCTaHOBKN

OTBETCTBYIOIIEMY ArPOXO3ANUCTBY. ABTOPHI
JaHHOTO PYKOBOJCTBA YTBEPIKAAIOT, YTO
Pa3MephI TAKMX YCTAHOBOK MOTYT obecrie-
YHBATH MM CIIOCOOHOCTH IIepepabaTeBaTh 1
OTXOJIBI OT COCETHUX PEPMEPOB UJIU OT pe-
THOHAJILHBIX TPOMBIIIIEHHBIX KOMITAHUH,
KOTOpbIE, HAMPUMEP, MOTYT IOCTABJIATH
UCHOPYEHHYIO MPOAYKIUIO BPOAE MOJIOY-
HbBIX H3JCJIUN WM CBEKOJbHON MSKOTH B
BUjie CybCTPaTHBIX KOPAKTOPOB.

Ilpumenanne: B 2019 200y & Pecnybanxe
Mondosa bvrr cosdan amaac cybcmpamos
www.biodeseuri.md, yeavio xomopozo 26.4.1-
EMEL NPONA2AHOA SHAHUIL 1 BOIMONCHOCTIET,
CBAZANHBIX € CYOCPATNHBLMIL KOPAKMOPA-
mu (npumenumo x cmparnam Fzo-Bocmou-
noti Espont, ocobenno k Cepbuu, Vipaune).

WupuBuayansHoe IUIAHUPOBAHKE CHUCTEM
TAKOTO pOfja CJEAyeT HPOBOJHUTH C IIep-
criekTuBOl Ha Oypyiiee, TakuM 00pasom,
9TO6BI OHO MOIJIO OIEpeXKaTh OyAymUe 13-
MEHEHHS U PasBUTUE COOBITUI, HAIIpHMeP,
CMEHy MOKOJICHUI C COOTBETCTBYMOLIUMH
NOCJIEACTBISIMU A7 CyOCTPATOB M OpraHu-
3aLIMOHHBIX CTPYKTYp. B pomrocpounom
IIaHe KOMOMHHPOBAHHAA TEIIOSHEPTe-
TUYECKas YCTAHOBKA, OCHOBAHHAA HA 9TOM
MOJIENH, BHITOJHEE C SKOHOMHYECKOM TOY-
KH 3PEeHUS.

buorasosas ycraHoBka MoxkeT paboTarh
Ha OKMJIKOM HABO3€ CBUHEH, KPYIIHOTO
poraroro cxora mmu nruyl. MomuocTs
npumepHo 250 kBt coorsercTByer depme,
rae npumepHo 120 xopos 1 npumepHO 60
reKTapoB maxoTHoi semd. COITACHO MC-
CJIEOBAHUAM aBTOPOB, CAMBIMU IIOJXOfA-
UMM CUCTEMAMH TaKoro popa s Pecrry-
6smuxu Mosngosa 6 651 cucTeMs! ot 250
kBT BRINIE, XOTA IPECTABIAIOT UHTEPEC U
MYHUIUIIAIBHBIE CUCTEMBI IPUMEPHO 710 4
MBr. KommynansHas cucrema Tpe6yeT co-
BPEMEHHOT0, IIPO3PAYHOrO U IPAMOTHOTO
YIPABJICHHUS, B TOM YUCJIE, CO CTOPOHBI TO-
pona umu oxpyra. CTOMMOCTh KOHCTPYK-
uun cocrapnsger 3.000 eBpo Ha KaKzbIHA
BATT, TAKUM OOpa3OM, CTPOUTENBCTBO CH-
cremsl Ha S00 xBt B Momngose obomiocsh
b1 IpUMEPHO B 1,5 MUJITIHOHA €BPO.

HpI/I 3aKyIKEC KOMIIOHCHTOB, HAaCOChI H,
TJIAaBHBIM 06pa30M, SJICKTPOHHBIC CUCTEMBI
AOJIKHBI OLITH CAMOTO BBICOKOTO Ka4yeCTBa,
IIPpH 3STOM 6eToH 1 Ka6CJ'IL, 4 TAKOKE IJICHKY
u npyruc C60prIC KOMITOHEHTBI MOXXHO
OTHOCHUTECJIBHO [CIIEBO HpI/IO6pCCTI/I BO
BCEM MHUpPC. PCKOMCH,HYCTCX, 4TOOBI CAMO
CTPOUTECIILCTBO ITPOXOAXJIO TIOA HAIIMM PY-
KOBOJCTBOM U HAZI30POM.

Taroke pabory 61OrasoBoil yCTaHOBKH Clie-
IyeT OpraHU30BaTh KAK COTPYAHHUYIECTBO
C yYaCTHEM MECTHBIX KOMIIETEHLIUI K OC-
HOBHBIM JOJDKHOCTAM, HAIIPUMeEp, CIIELH-
AJIMCT, JOCTYIHBIA HA MECTHOM YPOBHE,
JOCTyIHAs
HA PErHMOHATBHOM YpoBHe. B crosmmax
CYLIECTBYIOT OIpefescHHble ydeOHble 3a-
KOTOpbIE YK€ IPEeJOCTABISIOT
00pasoBaHue U KOMIIETEHIMH B OOIACTH

M HMH)KCHCPHAs1 KOMIIAHMA,

BEICHUA,

6rorasoBsix ycraHoBok (mpumep B Mo
noBe — KummHeBCKUI 3KOJIOTMYECKUM
KOJUIEIK),

KOMITAaHHH, KOTOPBIC 3aHHMAIOTCA ISTHUM

a  TaOKe MHJUBHUJYyaJIbHBIC
IPO(ECCHOHATBHBIM BOPOcoM. Ecu Bl
KEJIAeTe IOCTPOUTh OHOrasoByl ycra-
HOBKy 10 Mopenn «Bauherrnmodell» (B
JAHHOM MOJEIM MHBECTOP BBICTYIIAET HE
KOHEYHBIM IOJIy4YaTesIeM CODCTBEHHOCTH, 4
KoHcTpyKTOpoM), Torga MRK npepraraer
CBOM YCJIyTH B LIEJIAX OCTOAHHOM OMOIIM
B PAMKAaX [JOTOBOpPA TEXHUYECKOro obciy-
SKUBAHUA UJIA TIOMOIIH.

Vcnonb30BaHMe MWAKOro HABO3a B KAYECTBE CENbCKOXO3ANCTBEHHOMO yAobpeHua Ha t0ro-BocToke Esponsl | 125



asa 4:

XPaHeHue 1 CTPOUTE/TbCTBO
pe3epBYyapoB M KOHTENHEPOB

TTnanupoBaHme U CTPOUTENBECTBO YCTAHOB-
KU 7151 XPAHEHIHS SKHKOTO HaBo3a Tpeby-
€T CHAYATd OLEHKH OOBEMOB XPaHCHH.
PacueTsr IPOBOAATCS, UCXOAA M3 IIOTOJIO-
Bbs CKOTA Ha (epMe, 4 TAKIKE U3 IEPUOJA
OTPAHMYEHHUS HA HCIIOJIb30BAHKE JKHIFKOTO
H4BO34, IIJTOLIAJH ATPOXO3SHCTBA, 0OBEMOB
IIPOMBBOJICTBA SKMBOTHBIX M OIPE/EIICHI
norpebrocTn B ynobpenusx. B Tepmanuu
ceropHs TpeOyeTcs MUHMMAJIBHBIE CPOK
XPAHEHHUS B IIECTh MECALEB ¥ MHHMMAIb-
HBIIT 00EM XPAHEHMS HA JIEBATh MECALCH
A7t GepM € DONBIIMM MOTOTIOBBEM CKOTA,
6e3  HeobXOmMMOCTH  COOTBETCTBYIOMIEH
CIIpaBKH O ruromaau. PekomeHgyem Komita-
HISIM I0TO-BOCTOKA EBpOIIBI IIaHEPOBATH
YCTAHOBKHM TAKOH XK€ MOIJHOCTH. DTO JAJI0
ObI MM MPEHMYIIIECTBO B TOM CITy4ae, eCiIu
ot BBegeHHbie EC TpeboBanms cregosaio
ObI IPUMEHSATH HA HALJMOHATIBHOM YPOBHE.

B I'epmanuy MuHMManbHBI 00BeM Xpa-
HEHUA HPOBEPSIETCS  OTBETCTBEHHBIM

Ha30PHBIM OPraHOM Ha 3TAIC IIOAATH

3AsBJICHMS Ha BBIJAYy PA3pPEIICHHA Ha
crpourenscTtBo. Bo Bpems aroro srama
OTBETCTBEHHBIC OPraHbl U3 Cheprl CTPo-
UTEIBCTBA BIIOTHYIO COTPYAHHMYAIOT C
HaJ30PHBIMU  OpraHamu  (Hampumep,
CenbcxoxossiicTBenHom nanaron). Coie-
ZOBATEJIBHO, OLEHKA MOTpebHOCTEH mpo-
BOJUTCS C ITIOMOIIBI0 OPT4HOB BIACTH U
ACCOLMALMI, MITH AK€ C TIOMOLbIO OTBET-

CTBCHHOI'O HaI3OPHOI'0 OpraHa.

TToMuMO OCHOBHBIX HEOOXOZMMBIX 0a3o-
BBIX CTAHJAPTOB — HAMPUMEP, PErIaMeH-
tos DIN (Hemenkoro MHCTHTYT4 CTaH-
HAPTU3ALMH) O KayecTBe OeTOHA 1 Ka4ecTBa
CTa/IBHOM apMAaTypsl - B lepManum Taxoke
BHIIMATEJIBHO IPOBEPAETCSA M MECTO pas-
MEIICHHA TIIAHUPYEMOTO XPaHUIINIA, BO3-
MOXHO, C ITOMOIIBIO OTYETa O BRIOPOCAX.
Yro Kacaercs BOIMPOCA MECTOPACIIONONKE-
HUSI, BKHYIO POJIb UIPAIOT ¥ MHHMMAIIb-
HBIC PACCTOSHMSI, IIPUMEHUMBIC B HACTOSI-
Iee BPEMs COIVIACHO IUIAHY Pa3MELICHIS

yCTaHOBKI/I, IO OTHOWECHHIO K >KHJIbIM

HeMeuxuiA afMUHUCTPaTMBHDIA COBET NO TeXHONOrUM U cTpouTenbcTBy (KTBL)

B epMaHuK, Hanpumep, OCHOBHOM ANA nofcyeTa noroso-
BbA CKOTa CNyaT NMb0 AaHHble 0T HeMewKoro agMMHUCTpa-
TMBHOrO COBETA M0 TEXHONOMUMU U CTPOUTENLCTBY B CENBCKOM
xo3aucTee (KTBL), nM6o [aHHble OT OTBETCTBEHHOMO HaA30p-
HOTO OpraHa.

[anHble KTBL npefctaBnatoT coboii 6onblioi 06beM AaH-
HbIX U3 CMELMabHOM IUTEpaTyphbl, KACAILLMXCA PacyeToB Mo
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CENbCKOX03ANCTBEHHOMY MNIaHWPOBaHMIO, B KOTOPbIA BXOAAT
NOoKasaTenn U3 BCeX 0Tpac/ew Cenbckoro xo3amcrea. OHu uc-
MoNb3yI0TCA B OCHOBHOM /1A 6U3HEC-OLIEHOK.

3T cTaHapThl Ha3bIBAOTCA MO-Pa3HOMY B KaKOOW eBpo-
MENCKOM CTpaHe U JOMKHbI ObiTb 3aMpoLLeHbl B KOMMETEHT-
HOM OpraHe nepes njaHMPOBaHWEM YCTAHOBKM [1A XpaHeHUA
¥upaKoro HaBo3a B KuwimHese / Kuese.



XpaHeHve 1 CTPOMTENbCTBO pe3epByapoB W KOHTEIHEPOB

paﬁOHaM, PEKaM 1 KaHaBaM, OCHOBHBIM
JO0pOoraM, KOJIOAAM M COCCTHUM IIPEAIIPU-
ATUAM WA anOXO3HﬁCTBaM.

O6beMbI TPOUBBOJCTBA YKUBOTHBIX CIIYIKAT
OCHOBOJ1 IIPH pacdeTe NOTpebHOCTH B Xpa-
Henuu HaBo3a. Vuporpadux 2 moxaseisa-
eT 00'beM HaBO34, IPOM3BOIMBII KAK/IbIM

»kuBOTHBIM B rofi. ITepssiit cronbux obo-
3HAYAET BHJ, )KUBOTHbIX, BTOPOU CTONOMK
— obbem mpogykTa (MOJIOKA MM MsACa) B
TOfl UJIK 33 JIPYTOM TEPUOJ, MPUHATLIA 32
OCHOBY pacyera, TPETU CTOIOMK — Mpo-
U3BOJMMBIN 00bEM HABO32 B KyOMYeCKHX
MeTpax. deTBepThI CTONOUK 3PHUTETBHO
YKasbIBa€T Ha IOPOZY.

HAKOMJIEHUE HABO3HOM YXXUXXM B )KMBOTHOBOACTBE

>XMBOTHOE MACCA/NEPUOL OBbEM/Tof OBO3HAYEHMUE

KOPOBDbI
(JOMHDIE)

MOJIOOHSAK
KPYIMHOIro

@ 10.000 J1

27 Mmec.

POTATOIo CKOTA

NNEMEHHbIE
CBUHOMATKHU

OTKOPM

& 80-700 kr

28 kr

BbIKOB

C NOPOCATAMMU

O UHpoepaduk 2:
Hakonnerue
JICUOK020 HABO3d 8
JICUBoMHOBoACMBe

OTKOPM

CBMHEM

B Tepmanuu sampemieHsl IPOEKTHI CTPO-
UTETBCTBA YCTAHOBOK I  XPaHEHHUS
JKUKOTO HABO3A HA 3aTAIIUBACMBIX TEp-
PHUTOPUAX, TPUPOZOOXPAHHBIX UK JTAHJ-
UIapTHBIX TEPPUTOPUAX HIM B IPUOPH-
TETHBIX 9KOJTOrMdYecKux parionax. Heapa
JOJDKHBI BBIICPIKUBATH BEC ITTAHUPYEMOM
KOHCTPYKIJUU, MOSTOMY HEPe TeM, KaK
HA4aTh CTPOMUTENBCTBO, B Iepmanuu mpo-
BOJUTCS OCMOTP IIOYBbL.

Taxoke ciegyeT YYUTHIBATH OCHOBHOE
HATNpaBJIeHHE BETPA, TO OJUH U3 OCHOB-
HBIX $AKTOPOB, KACAIOIUXCSA BHIOPOCOB,
BBI3BIBAEMBIX KUBOTHOBOACTBOM. Opra-
HAM IO MOHMTOPHUHTY PEKOMEHJYeTCSA
CHayaja COCTABUTb OTYET O BhIOpOCax
WL TIPOCMOTPETh CaiiT O BHIOpOCAX.

—
wY
”
o
N

YcTaHOBKA KpBIIUK AJIs 3ALWUTHl OT BbI-
OpOCOB MOXET CYIIECTBEHHO OBJIErYuUTS
IIOJIyYeHNE PA3PELUICHUs HA TAKYIO KOH-
CTPYKLHUIO.

ITocne Toro, kak ObUIM ONPEfEIeHbl Me-
CTO pasmeljeHus U 00beM XPaHEeHHs, TO
€CTh pasMephl KOHTEHHEPA, MOXHO IIPO-
JO/DKUTH  JasbHEMIIEe IUIAHHMPOBAHUE
ycraHoBku. /[lanee pepmep MoxeT npu-
HATh PELICHHE OTHOCHUTEIBHO BAPUAHTA
YCTAHOBKH [JIS XPAHEHHA KU/KOTO HABO-
32 ¥ MOXKET BbIOpaTh BIIOYHbIE SJIEMEHTbI
YCTAHOBKH, TOTOBble OCTOHHBIE CMeCH
WM CTaJbHbIE pesepByapsl. Bee ykasan-
Hble BAPUAHTHI 00/121210T PasHBIMU CBOII-
CTBAMH, IPEUMYIECTBAMHM U HEJOCTAT-

KaMHM, KOTOPbBIC Mbl OTIMIICM HMIKE:
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O Puc. 4: 3emnaHas nazyHa (nneHoYHas na2yHa).

3eMILsaHbIE GACCEMHbBI MITH JIATYHBI CTPOST-
CS B 3eMJIE U3 TUIOTHH, MOJTHOCTBIO OOUTHIX
U TePMETUSHPOBAHHBIX IOTMTUICHOBOM
IJIEHKOM BBICOKOM IVIOTHOCTH (Bo,uOHenpo-
HHULaeMON). B saBucuMocTH OT CTpaHbl H
JenepanpHOro mrrara, OHM HOJIBIIEH YACTHIO
yoKe He OfOOPAIOTCS CErOfHsA IS XPAHEHHA
xuaxoro HaBo3a B EC, moromy 4ro puck
YTEUKH JKUJIKOTO HABO3a OYEHD BBICOK, A TAK-
JKe OYeHb BBICOK YPOBEHb BHIOPOCOB 13-32
OOBLION TIIOMAZM JTATYH-XPAHIIIHIL, YoKe
CyIIECTBYIOIIME PE3EPBYaphl /1A XPAHEHUA
TAKOTO POJIa CJIEAYET PErY/IAPHO IIPOBEPATD,
OCODEHHO HPOBEPATH, XOPOLIO JIM IepMe-
TH3MPOBAHBI CTHIKU. BacceiiHbl MOXKHO Oc-
HALJATb YCTPONCTBAMM I B3OA/ITHIBAHNA.
B saBucumocty or pernona, creHKH MOTyT
6bITH OETOHHBIMU WJTH 3eMJIAHBIMU.

B EC B xauecTe pesepByapoB Ui K-
KOTO H4BO3a 4YaIle BCErO HCIIOJIB3YIOTCS
pesepsyapsr.  Jlobas

60s1ee BBHICOKASA EMKOCTh TAKOTO pona us-

sKene300eTOHHbIE

TOTABIMBAETCA OOBIYHO U3 JKeae306eToHa.
Omna MOXeT OBITH PACIIONOXKEHA IIOJHO-
CTBIO Hajl 3eMJIEH, MOXKET OBITh YACTUIHO
yray0JieHa B 3€MITIO MJTH MOXET OBITH 110JI-
HOCTbIO nogseMHoi. Kak npaswuiio, pasnu-

YacM JIBE€ CMCTEMBI:

> -

O Puc. 5: Pesepayap u3 bemoHHoli cMecu
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1. KoHcTpykumsa us roroBoit 6eToHHO#
CMECH: 371eCh KOHTEIHED BBUINBACTCS U3
OeTOHa ¢ MOMOLIBI0 KaPKACHOM CHCTe-
MBI Ha CTPOMTEJIBHOM IUIOLIAJIKE, TIOCTIE
4ero 3aJIMTAs MACCA 3aTBEPHEBACT U MO-
JKET 6LITL BBCICHA B HCﬁCTBHC HpI/IMCp-

HO 9€pe3 YEThIPC HEACIIH.

2. ByiouHble CTEHBI: 37€Ch TOJIBKO JHO
eMKOCTH (pesepByapa) 3aJIMBACTCS M3
6eToHa Ha MecTe. 3aTeM OETOHHBIE 3a-
TOTOBKH 3aKPEIULIIOTCS B BUZEC KOJbLI,
CTBIKU COEJUHSAIOTCA U 3aJIUBAIOTCA Oe-
ToHOM. Taxoil Buj pesepByapa BBOZUT-
Csl B JEVICTBHE 11O MCTEYEHUH YETHIPEX

HEJIeJb.

ITomumo OETOHHBIX pe3ecpByapoB, LIH-

POKO PacnpoOCTpPaHCHBI U CTAJBHBIC pC-
3CpBYyaphl. Omnu CpaBHUMBI C sKenesobe-
TOHHBIMU PEC3CPBYAPAMHU. B saBucumocTu
oT (l)I/IprI-HpOI/I3BOHI/ITe.TI}I, 9TOT PE3CPBY-
ap MOXXCT 6BITh KaK IMOA3€MHBIM, TaAK 1 Ha-
3€MHbBIM.

PesepByap c06paH U3 CTAJIbHBIX 3JIEMCH-
TOB XU TCPMCTH3HUPOBAH CHCHUATbHBIMH
FEPMCTUSHUPYIOIMUMHA ITOJIOCKAMH. Hexo-
TOPBIC U3 3THUX KOHTCﬁHepOB MOryT OBITH

O Puc. é: bnoysili
pe3epayap.

O Puc.7: Pesepayap u3
Hepacasetowel cmarnu.



XpaHeHve 1 CTPOMTENbCTBO pe3epByapoB W KOHTEIHEPOB

CpasHumensHas mabauya 1: YemaHosKuU 0718 XpaHEHUA HCUOKO20 HABO3.

HauMeHoBaHue

OcHoBHa#

lMpenmywectBa

HepocTatku

3eMnAHasn (Ha3eMHas) naryHa

Pe3epByap 13 rotoBoi 6eToHHOM

cMecun

BrouHbIl pesepsyap

CranbHov pesepsyap

XapakTepuCcTUKa

MeHbLue pacxonos

3anut u3 beToHa

M3roToBneH U3 6eTOHHbIX 6110K0B-
3aroToBOK

Bo3MorKHOCTb paclumpexsma

paCLHI/IpeHI)I nin yBCJ'II/I'ICHLI, HUCXOOA U3
Heobxogumocru. ITo cpasHenmio ¢ Ge-
TOHHBIMH Pe3epByapaMu, OHH OoJbLIeit
YaCTBIO JOPOIKE, [IOTOMY YTO USTOTOBJIE-
Hbl M3 HEPIKABEIOIIEN CTaH, HO B TO KE
BpEMs IIPOLIE 110 KOHCTPYKIME U cOopKe.
YV CTanbHBIX pesepByapoOB CPOK CIy>KObBI
HECKOJIBKO JIOJTbIIE.

Cpasuurensras tabnuma 1 obobmaer
HpCI/IMyH.ICCTBa M HEOOCTATKH CaAMbIX
PACIPOCTPAHEHHBIX METOJOB  CTPOH-
TEJbCTBA YCTAHOBOK [ XPAHEHUS JKUJL-

KOrO HaBO3a.

B npoexre cTpoUTENbCTBA pesepByapa AL
JKUJKOTO HABO3a CJIEAYET TIPEeSyCMOTPETh
CTaHIIMIO OTBOJA, IPUJIETAIOIYIO AMY M
cucrembl B3banTeiBanua. CTaHuus oT-
BOZIA JJOJKHEI OBITH IOCTPOCHA TAK, 4TOOBI
SKMKMM HABO3 MOYXHO OBLJIO BHOBL BBO-
IUTh B Pe3epByap 4Yepes MPUIIETAIOLIYIO
aMmy. JIs 5Toro o0sA8aTesbHO CO3KACTCA
U mpuMeHsercs cuctema Tpy6. Ecmu ma-
HUPYEMbIN pesepByap [ODKEH ObITh MO-
CTPOEH Ha TEPPUTOPUH CYLIECTBYIOLIETO
3arOH4, TO CHUCTEMA TPYD M HACOC JOIDKHBI
OBITh COMTACOBAHBI MEXKAY COOOIL.

Tpybrr HEOOXOZUMO MPOECKTHPOBATH Ta-
KUM 06pasoM, 4TOOBI OHE MOTJIH BBIAEP-
>KaTh JaBJeHHE HacocoB. B Iepmanuu
CETrOfHS MICIIONB3YIOTCs OOJIBIICH YaCThIO
TpyOBI 13 BBICOKOIIIOTHOTO ITOJNHIIPOIIH-
JIEHA WJIM U3 CBAPHOM HEPIKABEIOMIEN CTa-
JM WA CBAPHON YepHOM cTamu (YepHOI
skecTr). Y TpyD, pacloNOXKeHHBIX B 3eM-
JIe, JOJKHBI ObITh IBOMHBIE CTEHBI, YTOOBI
MOYKHO OBLIO OTCIEKMBATH BO3MOYKHBIE
YTEUKH.

BbirogHan (newesas)

VHavBuAayanbHbIiA (M3roToBMeH,
ncxoaA U3 TpeboBaHUi KnueHTa)

BbicTpan cbopka

BricTpas cbopka

BonbLue He onobpaetca

Bonee gnutencHbI nepuos
3aTBepAeHNA

Mano ocTynHbIx pa3MepoB

[oporow

OTBepcTus B cTEHE pesepByapa, K KOTO-
POMY IPHCOEAUHAIOTCS TPYOBI, JOIKHBI
OBITH MBTOTOBJICHBI ¥ TE€PMETH3HPOBAHBI
B COOTBETCTBHM C COBPEMEHHBIM TEXHO-
norudeckuMm yposHeM. Ilpucoemunenue
TpyO K pesepByapy OCyLjeCTBISIETCA B

obssarensHOM IOPANKE TOJIBKO Y€PE3 €ro
CTCHKH. AHO pE3EPpByapa AODKHO OCTa-

BaTbCA HE SanOHyTbIM.

O Puc. 8: CmarHyua omaoda HUOK020 HAB03a C
npunezatoujeli AMoU.

Ha pucynke 8 mokasaHa cTaHUus OTBOAA
JKUJKOTO HABO3a C IIPHJIEraomjerl sAMOi:
37eCh HAIIONHACTCS WM OINOPOXKHAETCS
LUCTEpHA AL TIEPEBOSKU JKUAKOTO HABO-
3a. [1IacTUHBI [JI9 HAITOMHEHHUA U OTBOJA
JKUJKOTO HABO32 JOJDKHBI OBITh yCTAaHOBIIE-
HBI TAKMM 00pasoM, 4Tobsl ybepeds ux or
ocankoB. I1IacTHHBI JOJYKHBI JIETKO ITOJ-
JIaBAThCS YUCTKE. DTO MECTO JOJIKHO OBITH
3a/lyMaHO TaK, 4TOOBI B Clydae aBapuu
JKUAKHUI HABO3 HE PAsIHIICA IO IIpHJIera-
IOLei TepPUTOPHH, a ObUT HaTIpaBieH 06-
PATHO MPSIMO B Pe3epByap A XpaHeHUS.
Heobxopumo mpepoTBpamarh MOsBICHHE
BOSMOYKHBIX YTEUEeK WJIM PasHBOB KUJ-
KOTO HABO33, KUAKHUX SKCKPEMEHTOB, HH-
uIBTpaLMIl CUIOCA WU OTXOROB OposKe-
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HUA U UX IIOINAJAaHUA B IIOJ3E€MHbBIE BOJDI,
IIOBEPXHOCTHBIE BOJBl U B CHCTEMY KaHa-
mmsauun. [Ipu HeobxopgumocTy, ciepyer
3aCTPAXOBATh CUCTEMBI OT IIJIABYYECTH .

B xadecTBe ycTaHOBOK 115t XPAHEHHS YKHJ-
KOTO H4BO3a HCIIOJB3YIOTCs Oosibuieit 4a-
CTBIO  CTanMOHapHble ((PUKCHpPOBaHHbIE)
cucremsl. CrcTeMbl, JONYCKAIOLIE H3Me-
HEHMs Ha MECTHOM YPOBHE, UCKJIIOYAIOTCS
B OTHOIIECHUHU XKUJKOTO HABOSA U HE pac-
CMaTPUBAIOTCS B JAJbHEHIIEM B JJAHHOM
PYKOBOJCTBE 13-32 OYEHb HESICHOTO COCTO-
SIHUA  3aKOHOJATEIbCTBA. BO3MOXKHOCTSH
UCIIOJIb3OBAHUS TAK HA3bIBAEMOIO HABO3-
HOTO MEIIKA B Ka4eCTBE IOCTOSHHOMU €MKO-
CTH JUIsL XPAHEHUsSI BMECTO CTAIJMOHAPHOM
CHCTEMBI CIIEflyeT TIPEeBAPUTEIIBHO COIIIa-
COBATh C OPraHaMH BJIACTH.

CucTemsl JOIKHBL OBITh YCTOMYHBBIMU U
repMETHYHBIMU, ¥ CIIPABIIATHCS C HATPY3-
kamu. Cregyer cTporo cobmogars obue-
NPU3HAHHBIA TEXHUYECKUU PErTaMEHT.

To ke camoe OPHUMCHACTCA U K pr6aM, a
TAKXKE K AMaM KUJKOTI'O HaBo3a’.

B nenom sakonogaresnsHas 6asa o crpo-
UTEJIbCTBY CUCTEM JIJIA XPAHEHUSA SKUJIKO-
ro HABO33, 4 TAK)KE PA3JIMYHbIC IPABOBBIC
cepsl JOIKHBI OBITH COTTTACOBAHBI C IIPO-
$UIBHBIM OPraHOM IO Hai30Py B CTPOH-
TENbCTBE. 3aABJIEHHE HA CTPOMUTETBCTBO
MOYKET OBITh MOJAHO TOJBKO IOCJE BbI-
IIOJIHEHMs BCEX HajIexKamux tpebosa-
uuit. Jlust aToro Bam HeoOxopumo mpo-
KOHCYJIBTUPOBATbCA CO  CHELUATHCTOM
IO IJIAHMPOBAHMIO CTPOUTETILCTBA.

CHCLII/IQJ'II/ICTI)I IO MJIAHUPOBAHHUIO CTPO-
UTCIbCTBA ABJIAKTCA CBO60,HHO HIpaKTH-
KyIOIMUMH CIICOHAATHCTAMU C «Kpaspeme-
HHCM Ha CIavy 3[IaHUS B 9KCILTyaTaluIO>»
(TaK Ha3bIBACMbIC HHIKCHCPBI-ITPOCKTH-
pOBH.II/IKI/I). CHCU,I/IQ.JH/ICT oo IIJIAaHHUpPO-
BaHMIO CTPOHUTCIBCTBA TTOMOTACT TAKIKE
OIPENC/INTDh 3aTPATHI M 3AKIIOYUTDL JOTO-
BOPBI HA CTPOHUTECJILCTBO.

CneuuanbHble XapaKTepUCTUKKU CTPOUTENBCTBA YCTAHOBOK ANl XpaHeHUA B
lepManuu: Cuctema obHapyKeHus yTeyek

B 'epMaHMM ycTaHOBKM OnA XpaHeHWs MMOKOro HaBo3a
MOAYMHAIOTCA, NPEMAE BCEro, 3aKoHY 0 PerynupoBaHuy Bog,
pacnops:eHUAM 0 cuCTEMax 06palLeHnA ¢ BeluecTBaMM, 3a-
TPAHAIOLLMMI BOAY, W CMpaBoYHOM KapTouke JGS (uakui
HaBO3, }UOKME SKCKPEMEHTbI U MHOMABTPALIMM CUioCa).

CTpouTenbCTBO YCTAHOBOK ANA XPaHEHUS [LOMHKHO OCYy-
LLECTBNATLCA B COOTBETCTBUW C NOCNEAHNMM PernaMeHTaMu
COOTBETCTBYIOLLEr0 GefiepanbHoro wrata. B 3Tov cBA3K, oco-
6oe BHMMaHWe cnepyeT yaenaTb fetanam. B Fepmanuu cloga
BXOLAT 3M1aCTUYHble COEAMHEHUA C LNUTENbHBIM CPOKOM
CIyObI, repMeTU3MpYIoLLas MOMOCKa ANA CTHIKOB MEeHay
MOJIOM W CTEHOM, YCTOWYMBOCTb K KOPPO3UM MW NPEeaycMo-
TPeHHble Knacckl 6eToHa, Takue Kak C25 / 30, XC4, XF1, XA1.
HomkHbl cobmiopatbes ctangaptsl DIN (HeMeukoro uHCTH-
TyTa CTaH4APTW3aLmMK), MPUMEHAEMbIE B YCTIOBUAX COOTBET-
CTBYIOLLEN CTPaHBbI.

B FepMaHuu nog pesepByapamu Unu AMaMy AnA XpaHeHns
¥WUIKOro HaB03a NpeaycMaTpMBAETCA TaK Ha3biBaeMas cucTe-
Ma 06HapyeHWA yTeuyeK: Moj BHOM pesepByapa paccTuna-
€TCA NJAcTUKOBaA MNEHKa, a ee KpasA noprubatTca BBEpX U
MPUKPENNAIOTCA K CTeHaM pe3epByapa. B o6pa3oBaBLueMcA B
pesynbTaTe 37070 KaHase NPOK/IaAbIBAETCA ApeHarkHanA Tpyba.

5 UcTounmk: https://www.landkreis-waldshut.de
¢ UcTounmk: https://www.landkreis-waldshut.de
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Ha Hel B cneumanbHbIX TOYKax pa3MeLLaeTcs CMOTpOBaA
waxta. [neHKa NMpUKpennseTcA Tak, 4Tobbl He MpoHMKana
[owaeBas Boga. B cnyuae yteukm (HanpuMep, Mexay CTeHoM
W TOJIOM) XMOKUI HaBO3 yTeK Bbl M He cKomwscA 6bl B ape-
HaHoM Tpy6e. TakuM 06pa3oM, C NMOMOLLbI0 CMOTPOBOM LuaX-
Tbl MOKHO 06HapyWTb yTeury. CMOTPOBYIO LIaxTy crepyet
€KEMECAYHO NPOBEPATH.

Puc. 9: [iperaxcHas (cnuaHas) mpyba co cMompogoll waxmod.
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XpaHeHve 1 CTPOMTENbCTBO pe3epByapoB W KOHTEIHEPOB

ITocne Bejaum paspermneHus Ha CTPOU-
TEJIbCTBO U PA3MEIIEHUA 3aKas3d B CTPO-
UTEIPHOH (UPMeE, MOYKHO HAayaTh CaMO
crpourtensctBo. OueHb BakHAA Mepa —
cobiozicHre HOPM 3aKOHOJATENBCTBA O
CTPOUTENLCTBE U TIOJIOKEHUH 00 oxpaHe
Bog. Jl1a 3TOro BaM peKOMEHJyeTCs Ha-
HATb MHCHEKTOPA II0 CTPOUTEILCTBY H
KOOPAMHATOPA 110 OE30TIaCHOCTH.

Ilepen cpauelr B SKCILTyaTamuio, yCTa-
HOBKA JJIi XPAaHEHHUS JKUJIKOTO HABO3a
IOJIKHA IPOMUTH HCHBITAHHUE HA TEPMe-
tyHOCTh. B Tepmanuu sTo ocymecrsa-
€TCs Ha OCHOBAHMM MHEHHUS 35KCIEPTa.
[l OLeHKM repMETUYHOCTH YCTaHOBKHU
IJI XPaHEHHS JKMIKOTO HaBO34, OHA Ha-
MMOJTHAETCS BOJOM 10 BBICOTHI SO cM Kak
MuHEMYM Ha 48 gacoB. Ocoboe BHUMA-
HHE YAeIACTCA TePMETHIHOCTH CTBIKOB H
YPOBHIO BOJIEL.

ITocie yTBepsKACHUS CTPOUTENLCTBA U
ClaYd B SKCIUIYATALMIO YCTAHOBKU [T
XpaHEHHs )KUJKOTO HaBO3a, IIPOBOJUTCS
IOIOJHUTENbHASA IPOBEPKA B LEJiX 00-
HAPYXKEHHUs yTedeK. DTO OCYUIeCTBIACT-
Cs C MOMOIYBIO TAK HA3bIBAEMBIX CUCTEM
obHapyxeHus yredek (cM. nHGOpMAIH-
OHHBIN OJIOK) € repMeTHsaLUeil TOBEpX-

Hocreit min 6es Takosoit (cm. Muporpa-
¢ux 3). B Iepmanuu pesepsyapsr s
JKUJIKOTO HaBO32 JLOJDKHBI OBITH OCHalje-
HBI CHCTEMaMH OOHAPY)XEHHs yTe4eK B
COOTBETCTBUH C HOBBIM PEITTAMEHTOM O
JKUFKOM HaBO3€, KHIKUX 9KCKPEMEHTAX
u vHduabrpanuax cuioca (JGS). Ounm
HCIIOJIB3YIOTCS JIsl BBIABICHUS yTEUeK,
IJIaBHBIM OOpasoM, Ha CTBIKAX MEX[Y
CTEHOM U IHOM pe3epByapa.

Texuudeckoe obcnyKMBaHME U PErymsp-
HYIO IPOBEPKY YCTAHOBOK JULSL XPaHEHH
JKUJIKOTO HABO3a CIIeAYeT 3AIIAHUPOBATH
¢ camMoro Hauaja. DTo momMoraeT usbe-
KaTh ABAPUI U OCOOEHHO [OTIOIHUTEb-
HBIX CBS3AHHBIX C 9TUM pacxopoB. B sTux
LeJIAX OIEpPaToOpy CIEAYeT HPOBEPSTh
pe3epByaphl, JaryHsl U SIMbl JKUJKOTO
H4BO3a KKJble YEThIPe Hefes I Mt 00-
HAPYXXEHHs yTedeK Wi HepopMauuii,
HaIpUMep, TpemuH B OeroHe, —ompe-
JeleHUs YPOBHSA HaBO3a B CMOTPOBOIL
LIAXTe MJIA OCMOTPA CTHIKOB B 3eMJIAHBIX
bacceitnax. TpyOsl [OJDKHBI IPOXOZHUTH

OIIPECCOBKy pas B roj. B Hexoroprx ¢
CTpaHaX, Yepe3 KaXKbIA roj MpUIIama- Wngoepadu 3:
eTca BHEMHUH uHCHeKTop. B ciydae co-  O6Hapyxcenue ymeyex
MHEHMH 3aNpalIMBAETCA KOHCYJIbTallUA be3 eepmemusayuu
CIIELUAJIACTA IO HHXXEHEPHOMY JETy. nosepxHocmeu.
oK. 25 cM
BbICTyn onopHoi NAUTbI
>
2 7/
7/
/ 7/
7/
/ 7/
/4 KOHeuHblit 6nok

CMoTpoOBas WaxTa

Kpalt xpaHeHus
(repmeTusnpytoulas
nonocka Ha 12 MM) —

_——CreHa

_TneHka ong obHapyXeHus yTevek
- NpeHaxxHas Tpyba DIN 100
B OMOPHOM crnoe
| lepmMeTusmpytollas nonocka
— BnuTbliBatoLas nonocka
—— BbeTtoHHoe ocHoBaHuMe (non)
I lMy3blpyaTtas nnexka

Ccnol Ha ocHoge LWebHsa /
dUNbTPYIOLLMI Cnon

Vcnosnb30BaHMe MWAKOT0 HABO3a B Ka4ECTBE CENbCKOXO3ANCTBEHHOM yao0bpeHuA Ha t0ro-BocToke Esponsl | 131



asa 5:

CenapauuA

CemapaTop OCymecTBIIAET NMPOLECC OT-
NeJIEHUA TBEPABIX YACTHUIL OT JKUAKOH
Maccel HaBO3a. B pesynbraTe maHHOTO
mpoIecca TBEPAble SKCKPEMEHTBI OT/e-
JSIOTCA OT JKUJKOro Haposa. [Ipome
roBOps, COAEPIKAHHE MUTATEIBHBIX Be-
IeCTB
BO3HUTb, TIOTOMY 4YTO OHM HAXOJATCA B

JKHUIIKOTO HaBO3a JICrdc mnepe-

cyxoMm BemjecTBe. laKoke copepKaHue
IUTATETbHBIX BEIIECTB MOJXKHO JIydIle

06pabarhIBaTh C SKOHOMHYECKON TOYKH

3pCHMA, TAK KaK XpPaHCHHC O6XO,E[I/ITC}I
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Jemessie, a4 TPAHCHOPTHUPOBKA Oosee
spdexTuBHaA. [Ing XpaHeHHA CyXOro
BemjecTBa TPeOyeTcst JMHMIUb ITACTHHA B
Ka4eCTBE ITOMAJKH /IS XPAHEHMA.

Maschinenring Kassel ycnnenno sanmma-
JIOCH BOTIPOCOM CETAPALIHU U, B COTPYAHH-
4ecTBE C IIPOM3BOJUTENIEM CEJBCKOXO3AH-
cTBeHHOM Texnooruu us Kaccesns, cosmpano
cemaparop, IOKasaHHkIi Ha pucyHke 10, To
€CThb MAIIMHY, OTAEJIAONYIO TBEPIbIE SKC-
KPEMEHTHI OT )KUJIKOTO HaBO34.

© Puc. 10: Cenapamop
8 Kaccene



CenapauwAa

Cenaparop ocHameH OOJIBIIMM HACOCOM
IJIS JKUJKOTO HAaBO3a, KOTOPHIM MOYKHO
HPUCOETUHATb K PE3EPBYapy AjA HABO3A
BIIYCKHBIMU M BBITYCKHBIMU IIJIAHTAMH.
OTOT HACOC HANPABIAET HABO3 B CeIapa-
TOP, KOTOPBIi, KaK CHTO, GUIIBTPYET TBEP-
JIO€ BEIIECTBO U3 JKUAKOTO HABO33, A JKUJI-
KUI HaBO3 TEM BPEMCHEM 3aKaUHBAETCA
06paTHo B eMKOCTh. OTCEAHHBII TBEPABIA
MaTepHaJl CHa9aIa XPaHUTCA BO3JIE Cemapa-
TOpa. 3aTeM 3TOT MATEPHUAN HEPEHOCHTCH
Ha HABO3HYIO IUIACTHHY U BIOCJIEACTBUU
pacIpepesseTcs B oe Kak ynobpenwe.

OcraBimasca ot HaBo3a JKUKAaA MaccCa, TaK
Ha3bIBA€ MBI AUTECTAT, 3AKAYHUBACTCA 06-
PaTHO B PE3CPByap A XPaHCHUA IO TEX
Iop, IOKa €€ MOXXHO 6yﬂ€T UCITIOJIb30BATH
B I1OJIE.

NPEUMYLLECTBA CEMAPALUK:

Vnyuimenue B36asThIBAEMOCTH B
eMKOCTsX (pesepByapax)

Kugkue sKCKpeMEHTSL B pesepByapax Ui
pepMeHTanMOHHbIM cybcTpar B Groraso-
BBIX yCTa.HOBKaX CTAHOBATCA 3HAYUTECIIBHO
JICTYE BSGaHTLIBaTI) WM CMEIIMBATH B pe—
3yJILTATE CENapaliiy, IOTOMY YTO TBEpAblE
YaCTULbI (HQ.HPI/IMCP, JII/IFHI/IH/,HPCBCCHLIC
BOJIOKHA WJIX 30712 M3 $EPMEHTALIOHHOTO
cyberpara — Bce, 94TO He MOXKeT mepepabo-
TaTh GAKTEPUS) USBIEKAIOTCA U3 JKUAKOTO
HaBO32 WK $pepPMEHTALUOHHOrO CybeTpa-
Ta, ¥ OCTAETCA TOBKO 60sIee MEJIKMIT HABOS.

VraneHue niaBaomux CJI0€B U3
pesepByapos

Ecnu  BsbanteiBanue (cMemmBaHue) He-
JOCTATOYHOE WJIM OTCYTCTBYET, TO Macca
MOJKET OTACIATBCA U OOPAasOBBIBATH TaK
HasbIBACMbIC IUIABAIOIIME CIIOM, KAK B pe-
3epByapax [l XPAHEHIS SKHKOTO HABO34,
Tak 1 B OMorasoBbix ycraHoBkax. Jlerkue
BOJIOKHUCTBIE MATEPHUAIIBI, TAKHE KAK COJIO-
Ma WM KYKypysa, II71aBAOT CBEPXY U 00be-
JUMHSIOTCA B IPYIIIBL HA TIOBEPXHOCTHU Cy0-
crpara. TormmmHa mIaBaroero cIos MoXer
mocrurats oT 2 1o 3 merpos. B ciyuae pe-
3ePBYapOB JIJIsl XPAHEHHS1 )KUJKOTO HABO34,
IUIABAIOLUIT CTOM MOYKET MMETh CMBICIT, TAK
KaK COKPALAET 3aI1aXy U BHIOPOCH aMMua-

Ka. BMecre ¢ TeM, B GHOrasoBbIX yCTaHOBOK
9TO CTAHOBHUTCS IPOOIEMOI, TTOTOMY 4TO
BBIPA0ATHIBACMBII Td3-MCTAH 3aCTPEBACT
nop masaomum croem. Ilpu omoposkHe-
HUM PE3epByapoB, NpU 00OMX BapHaHTaX
COZIEPIKAIIYIOCA MACCY CIIEfyeT IPeBapu-
TEJIBHO IEpPEMENIATh, YTOOBI PACTBOPHUTH
TUTABAIOIIUM CJIOM; B MPOTUBHOM CJIY4ae
Macca He IopaeTca oTkadke. Eciu Bo Bpe-
MA CENApalUM M3 CEIapaTopa BBIXOUT
TOJNbKO OOJIeE KUAKUN HABO3, OH MOIKET
3aKAYUBATHCA OOPATHO B pe3epByap MOBEPX
IUTABAIOLIETO CJIOA JJIA €r0 PaCTBOPEHMA U
HOJJICPYKAHMSA B IIOJBUXKHOM COCTOAHMUU.

ViydimeHye BOSMOYKHOCTH 3aKa4KU
Ecnu »xuaKuil HaBos Uin $pepMEHTALHIOH-
HBII CyOCTpaT CTAHOBATCA Gomee KUFKUM
IOC/E CeMapalyy, TO €0 MOXKHO Jierde
3aKa4uBaTh ([laBJEHUE HUXKE, BOJA TeYeT
GbicTpee, YeM HABO3), HAIpUMEp, B brora-
30BOJ1 YCTAHOBKE U3 OJHOTO pesepByapa B
JPyTOH.

CHKeHHe MOTPEOHOCTH B XpAHEHN U Ha
20 po 30%

B pesynsrare cemapauun npumepHo 20-
30% HaBO3a MOXKHO yaTUTh B BUJE TBEP-
noit macchl. OHa BBIJIAZUT KaK KOHIIEH-
TPUPOBAHHBIA HABO3 (9KCKPEMEHTHI B
TBEPAOM POPME) M MOXKET XPAHHUTHCS Ha
IIJIOCKO# [OBEPXHOCTH 10 HAHECECHHS C I10-
MOIIIBIO PACTIPEETUTENA HABO3A.

JKugkuil HaBO3 BCEIJA BO3BPAIIACTCA B
emkocTh (opun nukn). s emxoctu obbe-
MOM, Hanpumep, 2000 M, B pesynbTare ce-
Hapalyy Mbl IOIydaeM IpuMepHo 400 M
TBEPHOM Maccel, a 1600 M’ SKHIKOTO HABO3a
OCTA€ETCA B EMKOCTH.
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[TIABA 5

Ha undorpaduxe 4 cCpaBHHBAIOTCA CBOM-  YKa3bIBAET Ha IIPOLICHT CYXOro BELJECTBA, a
CTBa HEOTHENCHHOro HaBosa (crobuk 1)  JMHHM OT 2 [IO ITOM YKA3HIBAIOT HA MACCY
¢ KUAKUM HaBosoM (cronbuk 2) u cyxum  (Kr Ha M3) IMTATEIbHBIX BELECTB.
BemecrBoM (cronbux 3). Tlepsas s

CBOMCTBA CEMAPALMU

HABO3 SV MACCA

2, XKUOKUM TBEPOAS
ogé\% 0%

Cyxou 9,58 6,70 25,83
Matepman (%)

N-ges (kr/M?) 4,70 4,40 5,50
NH,-N (kr/M3) 1,90 2,05 1,70
K,O (kr/m3) 4,70 4,80 4,50
P,0, (Kr/M?) 1,60 1,50 2,40

O UHpoepaduk 4: Caolicmaa Haso3a 0o u nocsie cenapayuu.
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asa 6:

[InaHnpoBaHme
HaHeCeHWA Ha MNoYBy

Bo wusbexaHue OTpULATENBHBIX BO3JEH-
CTBUIT HA OKPYXKAIOIYIO cpefy mpu cbpoce
JKUIKUX 9KCKPEMEHTOB B BOJHbIE UCTOUHU-
KH, 3aKoHoparenscTBo EC mpepmuceiBaer
HCIIONIb30BATh JKUIKUM HABO3 B KAYECTBE
yaobpenus. MOXXHO HPEATIONOKUTE, YTO
CTaHJAPThI, AelcTByomue Ha ypoBHe EC,
PAHBIIE UITH TIOKE CTAHYT IPUMEHATHCA U
B Pymbinnu, Cepbun, Monpose u Ykpanse.
ITomumo Hamecenws myTem pasbpachiBa-
HUSL, CYIIECTBYIOT ¥ CTAHAAPTHI IO BHECEHHIO
sxupKoro Haposa (cm. Iinasy 9) B mousy. ITo-
TepH IUTATEIBHBIX BENIECTB U3-3a HEHATIE-
SKAILEr0 BHECEHU S, 4 TAKOKE U3-3a CJIMIIKOM
TIO3/JHETO BHECEHHA B [IOYBY MOTYT JOXOAUTh
10 30% comepyKaHMA IUTATEIIHIX BELIECTB
U jaxe ObITh BBIIIE 5TOrO MPOLEHTA, IO
mausbiM Maschinenring Kommunalservice
GmbH u Cenbckoxo3saicTBeHHOM MaaThl
Hwxuett Cakconnn (Niedersachsen).
Hanecenue >kupKoro HaBosa —ClefyeT
aJanTHPOBATh K YCIOBUAM Kiaumata. B
YACTHOCTH, CilefiyeT usberath HaHECeHHs
IIPH BBICOKMX TEMIIEPATYPaX BO3AyXa, IIO-
TOMY 4TO IpoucxonuT bosee cumbHOE 1 60-
nee OpIcTpOE BhIAEIIEHME ra3oB. [ToaTromy B
JIETHUE MECALIBI HAHECEHUE CIIENyeT OTKIa-
ABIBATh HA BEYEPHHUE YACHI, €CTU TO BO3-
MOKHO. Temrieparypsl HrDke HyJs TOXE
He TIOJXOJAT [/ HAHECEHUsA, TOTOMY UTO
3aMeps3iuas I04Ba He CIOCOOHA BIMTATH
SKUJKAU HABO3.

Haxxe B yclOBHAX NONAJaHMSA HABO3Ad Ha
II0YBY U B [I0YBY, OYECHb BAYKHO, YTOOBI OH
HAHOCHJICA TOJIBKO TOT/A, KOTAA PAacTeHH
HAXOMATCA B MPOIIECCE POCTA U HYKAAIOTCA
B IIMTATEJbHBIX BemecTBax. IlosTomy ca-
MBIM TIOAXOAIIMN MEPUON /1A BHECEHUS
ynobpenuit — Becua. Ho u smerom mocie
ybOpKH ypodKas MMEET CMBICH HAHOCHTh
JKUJKUM HAaBO3 HA HEKOTOPBIE YYaCTKH,
HAIPEIMEp, B Ka4eCTBe ynoOpeHws s clie-
AYIOUUX KyJIBTYp MM parica, 6o 4robs
TIOBBICUTD TTPOLECC 3aTHUBAHMSA OCTaBIIEH-
cst Ha yaacTke coomsl. ITorpebHocTs B nu-
TaTeJIbHBIX BEIIECTBAX, KOHEYHO, HAMHOIO
HMOKE, Y€M BECHOM, U JIO3y BHECEHUA CTIEy-
€T COOTBETCTBYIOINM 0OPa3oM COKpAIaTh.
Ecin npenebperars 9THMM MPUHIMIIAME
IPaMOTHOTO BHECEHHUS >KUJIKOTO HAaBO33,
TO 130BITOK a30Ta U pocdopa, KOTOpbIE HE
ObITH OMIOLIEHBI PACTEHMAMU B KAYECTBE
IUTATEJIbHBIX BEIIECTB, OIAAYT B IIOJ3EM-
HbIE BOTIbI.

JTio6oi1 BUX KUEKOTO HABO3a Tepef; pac-
TpefesieHneM ClIeflyeT OCMOTpeTs. B stnx
Le/LIX B 1abOPaTOpPUM ONPEAEsIIOTCA Ma-
kpouyrpuertsl NPK (Asor-Pocdop-Ka-
smit). AHanus abCoMOTHO HEOOXORUM, TTO-
TOMy 4TO OOBEMBI [UTATEJBHBIX BELIECTB
MOTYT O4Y€eHb CHIIBHO KOIeOaThCs B 3aBUCH-
MOCTH OT CTPYKTypPbI U Buzia pepMsl. [laxe
TaKOTO poAa $aKTOPBI, KAK KOTHYECTBO U
BUJ Pypaska, BUbI )KUBOTHBIX, TOPOAA XKH-
BOTHBIX, BpeMsI XPaHEHHUS XKUJKOTO HABO32
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[TIABA 6

el

HaBos cBuHeM
Ha oTKopMe

4—6 Kr/m3

2-4 kr/M3

2-4 kr/m3

2-5 kr/m3

1-2 kr/M3

COCTABHbIX YACTEM
YXMOKOro HABO3A

OB30OP

CKoTa

Total

¥ v

HaBo3 MONOYHOro U
KPYMHOro poraToro

Nitrogen 3-5 kr/m?
Amm:lr-:ium-N 1-3 Kr/M3
PhoPs::)hsate 1-2 Kr/m3
c:’(':(”)"‘ 3-5 kr/m3
Ma*:::éium 1 kr/M3

CopepikaHue TBEPAOro BewecTsa B HaBO3e CBUHeN — oT 3 Ao 7%,
a B HaBO3€e KPYMHOro poraToro cKoTa HECKOSbKO Bbile — oT 6 A0 10%.

U [IOKZEBas BOJA OKA3BIBAIOT CYLJCCTBEH-
HOE BIMSHHME Ha IHUTATEJIBHYIO LIEHHOCTS.
Criepyer TakKe ONpEACIATh COfCPIKAHHE
cyxoro BemjecTa HaBo3a. Jem Bbie 06beM
CYXOTO BEILIECTBA, TEM BBILIE KOHI[CHTPALIHS
IUTATEIbHBIX BEIIECTB. TOYHOE copeprka-
HUE TUTATCIBHBIX BELIECTB MOXKHO OIpe-
JEJUTH TOJIBKO C TTOMoOILbI0 aHammsa. Cpen-
Hee COepIKAHME CYXOTO BEWIECTBA B CIydae
CBMHOTO HAaBO3a COCTABJIAET OT 3 710 7%, a
B CJIydac HaBO3a KPYITHOTO POraToro CKOTa
- 6 go 10% cyxoro BermecTsa.

Mudorpadux S5 moxaseiBaeT TOYHOE CO-
HepKaHHe TUTATETbHbIX BEIIECTB B HABOSE
B CPABHEHHH MEXJY PasBefjCHUEM CBUHEH
(cea) u KPC (cripasa).

C nomorpio 1aboparopHoro aHanusa gep-
Mep MOXKET PaCCIUTATh HEOOXORUMYIO 103y
HaHEeCeHUs TIepe] TeM, KAK IPHUCTYIUTb K
yAOOPEHMIO TTOYBBI.
JIabOpaTOpHBI ~ aHAMM3  IIOKA3bIBACT,
cxonpko Kr asota (N) copeprxutest Ha ofHy
TOHHY B JKHJKOM HaBO3e. 3HA4HMTENIbHASA
9acThb BCETO a30Ta, TO €CTh MpUMepHO 50
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#o 60%, TPHUCYTCTBYeT B BUAE AMMOHM
(NH4). On cpasy ke gocTymnen Ayt pacre-
HUI y>Ke ¢ MOMeHTa BHeceHnst. OcTanbHas
YaCTh 230Ta IPUCYTCTBYET B OPraHUYECKON
popMe 1 oKHA CHAYasIa ObITh MUHEPAIH-
sosana B Hurpar (NO3) mouseHHBIME Op-
raHU3MaMy, 9TOObl CTaTh JOCTYIHOMN s
pacTeHuit. DTOT BHY 230Ta MOXKET PasBUTh
CBOU ypoOpsomuit agQpeKT B CIIeAyomeM
rogy. Opranudeckas Gpopma a30Ta crocob-
CTBYET, IJIaBHBIM 0OpasoM, 0bpasoBaHMIO
ryMyca B [IO4Be.

Wrak, pons NH4, gocrynHas ans pacre-
HUI, UMeeT 0coboe 3HAYCHHUE ISl pacyeTa
HaHeceHus ypobpenus. Ee ciepyer canrats
yaoOpeHyeM OYBBI U yKasbiBath B JKyp-
Hase 0OpabOTKM  CeNbCKOXO3SHCTBEHHOM
3eMJIM KaK a30THYI0 fobasky. Cogeprxanue
OPTraHMYECKOTO a30Ta CJIEAYET yYHTHIBATH
Ipy pacdere O3kl YEOOpeHns Ha ciefyio-
LIUH TOf.

IIpumep pacuera: Ecnu dpepmep sxemaer
Hanectu 50 KT a30Ta Ha TeKTAP 3€MITH, C JIa-
OOpPaTOPHBIM COfEPIKAHUEM S5 KI' JOCTYII-

O MHpoepaguk 5:
Csolicmaa Hago3a
CcBUHell U KpynHo20
po2amozo ckoma.



nﬂaHl/IpOBaHl/Ie HaHeCeHMA Ha noysy

HypHan 06paboTKkM cenbCcKOX03AMCTBEHHON 3eMNU

HypHan 06paboTKM CeNbCKOX03ANCTBEHHOW 3eMM - 3T0
BW[ *KypHana, KoTopbIiA JOMMHEH NpeabABNATLCA PepMepoM BO
BpeMA npoBepoK. OH JOMKeH cofepaTtb noapobHble cBeae-
HWA 060 BCEX CENbCKOXO3ANCTBEHHBIX MNOLIAAAX AAHHOIO X0-
3aicTBa. OepMep 3an1CbIBAET B 3TOT HypHas BCE BaxKHeWLLIMe
onepauuu (ynobpeHue nousbl (06beM 1 BU), 3alMTa pacTe-
HWI (YTO MMEHHO M CKOMbKO) M 06paboTka mouBbl). Depmep
UCMONb3YyeT 3TV AaHHbIE ANA OLEHKW YPOXKaNHOCTU Kamaoro

OTAENbHOrO MOMIA U MOMKET OLEHMBATb, TaKMM 06pasoM, npo-
M3BOAMTENbHOCTb U OTAAYy NPeLnpUHATLIX Mep, HanpuMmep,
YA06PEeHUA MoYBbI.

HypHan 06paboTkM CenbCKOX03ANCTBEHHOM 3eMMU CyLue-
cTBYET M B [epMaHuK B BUZE NPUOKEHUA K cMapThoHaM. K
COXarneHuio, COrnacHo TEKYLLEMY UCCTIe0BaHMI0 MMEIOLLMXCA
AaHHbIX, B [JaHHBIA MOMEHT HET COOTBETCTBYIOLLErO MPOrpaMM-
Horo obecneyenuns AnAa Monaossl.

Horo N Ha TOHHY >KMJKOIO HaBO3a, TOIA
pepmepy crepyer HanecTr 10 TOHH SKUAKO-
IO HABO3a Ha TEKTap.

B Espome ocHOBHYyIO uacTh cOCTaBjieT
HABO3 CBUHEA M MOJIOYHOTO M MACHOTO
KPC. [pyrue Bujbl HaBO3a, TaKHE KaK
5KCKPEMEHTHI JOMAIIHEH ITHUIIBL, OBELL, JIO-
mazeil ¥ K03 BO MHOTOM HaXOJATCA B BUE
IOMET/9KCKPEMEHTOB (TBEPAO MaCChI) U
noppobHO He 06CYAAIOTCS B JAHHOM Py-
KOBOJICTBE.

B nporecce yrobpenust mousst pocdar, Ka-
st u marauit (PKM) cregyer yunrsisars
B o6beme 100%. Mx copeprxanue B 06paba-
THIBAEMBIX [10YBAX CJICHYET PACCMATPUBATH
HECKOJIBKO pa3 B TEUYCHUE OJHOJETHETO
LIMKJTa C TIOMOLIBIO TIOYBEHHBIX IPob. Yio-
OpeHne MOYBBI CIEAyeT aalTUPOBATh K
KJIACCY COfCPYKAHMSI IIOUBBI, BEITEKAIOIEMY
I3 PE3YJIFTATOB II0YBEHHOM IIPOOEI.

Ipumensiercs  cegytomee obiee mpes-
CTaBJIEHUE KJIACCOB COZICPIKAHMA ITOYBEI,
Cpear KOTOPBIX CIeAYeT PAcCMOTPETh YPo-
Bens C:

A: copeprxanne PKM (¢pocdar-xanmii-mar-
HUIT) OYECHb HUBKOE, HEOOXOJUMO yCH-
JIeHHOE YH0bpeHye TOYBbI;

B: copeprxanne PKM (dpocar-kanmit-mar-
HMI) HUBKOE, HEODXOAMMO TIOBBIIIEH-
HOE yZoOpeHwe [IOYBbI;

C: copeprxanne PKM ($pocar-kanmit-mar-
HUIT) ONTUMAIBHOE, HEOOXOJMMO TOJb-
KO TOfepKHBaiollee yAoOpeHue 1o-
9BBI;

D: copeprxanne PKM ($pocar-kanmit-mar-
Huit) Gosloe, yrobperue o4kl B Oy-
AyIIEM COKPAIIAETCS;

E: copeprxanne PKM ($pocar-kanmit-mar-
HUIT) O4YeHb BBICOKOE, yHOOpeHue 1mo-
uBbI He TpeOyeTCs;

F: copeprxarne PKM ($pocar-kanmit-mar-
HUi1) KpafiHe BBICOKOE, ynoGpeHMe

nouBbl B JanbHelimem (Ha Oyzyuiee) He

Tpebyercst.

BnuxkHAa nndparpacHana cnekrpockonusa (NIR)

BnvkHAA MH(ppaKpacHas cmeKkTpocKonuA (CneKTpocKonuA
NIR vnm Brpatue NIRS) — 370 coBpeMeHHasA TexHUKa Gu3n-
YeCKoro aHanu3a, OCHOBaHHaA Ha KOPOTKOBOJIHOBOWM CMeK-
TPOCKOMMM B CMEKTpe MHdpakpacHoro ceeta. C moMmoLubio
6nmHero MHppaKpacHoro ceeTa (MHPPaKpacHbIX Jy4en) nc-
cnepyemas cpeda 06my4aeTca ABarKAbl — NyTEM MOMIOLLEHNA
1 oTpakeHuA. Ha ocHoBe pasHuLbl ly4ei MoryT bbITb BbiBeAe-
Hbl NapaMeTpbl COCTaBHbIX YacTei.

NIRS BaHa B npouecce HaHECEHUA KMAKOrO HaBO3a, Mo-
TOMY 4TO KPUTUYECKWI A MOMEHT B MCMO/b30BAHUM HUOKOIO
HaB03a KaK ynobpeHuA — 3T0 MeHee TOYHOE OMpefesneHne
NUTaTeNbHbIX BELECTB MO CPABHEHMIO C MUHEPaNbHBIMU YA0-
6pEHUAMM XMMUYECKOI NPOMBILLIeHHOCTU. CoBpeMeHHanA Tex-

Honorua nossonsaet NIRS 13MepATb cyxoe BeLLECTBO, a TaKKe
YPOBHM a30Ta, CoAeprKalLmecs B }MOKOM HaBo3e, MPAMO B pe-
3epByape *MUAKOro HaBo3a. 370 M3MepeHNe MOXHO NPOBECTU
MPAMO B NPOLIECCE 3aKaYKM UM NO3Ke, BO BPEMA BHECEHUA B
nousy. B cnyyae pocdopa v Kanus, KoTopble NPEUMYLLECTBEH-
HO CBA3aHbI, TOYHOCTb M3MEPEHUA ELLE He HACTONbKO BbICOKA.

lMepen uW3MepeHveM creflyeT MNpoOBECTU KanmbpoBKy
NIRS-ycTpoiicTBa ¢ noMoLLblo flabopaTopHbIX aHanu3os. Mpe-
MMYLLIECTBO 3TOM TEXHOJIOMMM 3aK/I04YAETCA B TOM, YTO MOXHO
6bICTPO OMPefenTb OTKIOHEHWA B Pa3HOPOLHBIX MUOKUX IKC-
KpeMeHTax, bnaroaaps 60/bLLOMY KONIMYECTBY HEOOX0OUMbIX
M3MepUTENbHBIX NpoLeccoB. HepocTatok 3ToM TeXHOMOrUM
COCTOWT CErofHA B e HETOYHOCTY.
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asa 7:

[leprodbl orpaHNYeHus
Ha MCMOoJIb30BaHMe
MMOKOIo HaB03a

Hanecenue »HUAKOrO HABO3a SKOJOTUYHO,
TOJIBKO €CIIU TTOYBA U PACTEHIS. MOTYT IO-
IJIOWIATh [IUTATEIBHBIE BEWECTBA. JTO IIPH-
MEHAETCS HE TOJIBKO C MEXaHUYECKOM, HO, B
0COBEHHOCTH, ¢ XUMUIECKOH U bruooruye-
CKO¥ TOYEK 3PECHUA.

Jus KoHTpOIS yROOpEeHUs KUAKAM Ha-
BO30M, COO0LIECTBO ycTaHaBiuBaerT (ro-
CYHAPCTBO, TO €CThb DOJBIIEH YACTBIO MU-
HUCTEPCTBO, OTBEYAIONjee 32  CEIBCKOE
XO3SMCTBO, COODIMAET CeTbCKOXO3AMCTBEH-
HBIM aCCOLMALMAM) TaK Ha3blBAEMbIE IIe-
PHOJIBI OTPAHUYEHHA Ha YAOOPEHHUE TOUBHI,
TO €CTh TIEPHObI, KOIJA HENTb3si HAHOCHTh
xupKui HaBos. B Iepmanum stu cpoxu
ycraHaBauBalTCs B Pacriopsykenun 06
yaobpenmsix. Ha Mudorpaduxe 5 ykasarsr
IIePHOZbI OTPAHMYECHUS Ha HAHECEHHE Ha-
BO3a U, COOTBETCTBEHHO, PEKOMEH/yEMBbIE
IIepHOZbl HAHECEHUA HABO3d JUIS PASHBIX
Kyssryp. e cocrour B obecniedennu on-
THMaJIBHOTO YPOBH: YCBOCHHA BEIECTBA B

MOYBE U PACTCHUAX.

Mudorpadux 6 nokasplBacT HaHECEHHUE
KHJIKOTO HABO3A JIJIs CEMU KYJIBTYP B Tede-
HUE IOfja, KOTOPBIE KIACCUPHUIIPYIOTCA Ha
IIATh yPOBHEM, KAK NPUMEHACTCA B HACTO-
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sautee Bpems B lepmannu. ITomumo storo,
HeoOXO/MMBI [IEPHOZbI TIOJIHOTO OTPaHHYe-
HUA, HATIPUMEP, HaHECEH e Ha 3AMEP3IIYIO
3EMJII0 KATETOPHYECKH 3ampemjeHo. u-
¢porpaduk B3sT U3 oPpULUANBEHOM TabIu-
upl Tepmanuu, koTopas 6biia B3BEIIEHHO
paccynTaHa HA OCHOBE SKOHOMHYECKOTO
ombITa PEPMEPOB: C SKOTOTHYECKOM TOY-
KU 3peHus, yobpeHne mouss B peBpaie
po6IEMATHIHO U €ro, IO Mepe BO3MOXK-
HOCTE, ciefiyer usberars.

B mepuopsl HMBKOM BEreTalju, TO €CTh
BMMOM, PACTEHUS HE HYXFAIOTCA B IHUTA-
TesbHBIX BeljecTBax. s Toro, uTobnl He
CHYDKAJACh 9PPEKTUBHOCTD ITHTATEIbHBIX
BEILIECTB JKUIKOTO HABO33, 3aKOHOATEb-
cTBO, HanpuMmep B lepmanuu, npegycmo-
TPENO MEPHOABl OTPAHUYEHHA [JIA BCEX
KyasTyp. B ot mepuoppl orpaHmdeHusa
HaHEeCEHMe Ha MOYBY >KHJKOrO HABO3A 3a-
IPEIEHO ¥ YPEBATO CYU]eCTBECHHBIMU Ha-
KAa3aHUAMU HA OCHOBAHUU DKOJTOTMIECKUX
yenosuit (Cobimogenue crucrems! Heobxo-
AMMBIX TTPABELT 1715 IOy YEHUS TOMOIIY OT
Esponeiickoro Comosa).

DKONIOrUYEeCcKre YCJIOBUA KaCalOTCA OImpe-

ACJICHHBIX CETbCKOXO3AMCTBEHHbBIX  I1J1a-
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texer EC B oOMeH Ha cobiomeHue He-
KOTOPBIX 00sA3aHHOCTEH B cdepe OXpaHbl
OKPY’KAIOLIeH CPEfibl, 3JOPOBbS YETOBEKA,
SKUBOTHbIX U PACTEHUIL .

JIyra/macréumia: eciu IOceB NPOBO-
nuTca 1o 1S mas, mepuoy orpaHuYeHIS
npuMeHseTcs ¢ 1 Ho;16p;1 7o 31 aHBaps.
C 1 centsibps 5o 1 HOsI6pst MOXKHO BHe-
cru maxc. 80 kr N (cm. riasy 6).

ITaxoTHas 3eMJLA: IEpUOy, OrPAHIYEHUSA
IpUMEHSETCA TTocie yOOpKHU mocres e
OCHOBHOH KYJBTYpHI Jio 31 AHBaps cre-
ZyIOLEro TOf1a, HAIPUMep, Toce yoopku
KYKYPy3bl, CAXAPHOM CBEKJIBI MJIU PAIICa.

Ocenbio emme paspeieHo yrobpeHue cieny-
IOIUX KyJIBTYp:

* IIpomexyTodHele KyJIBTYpbI, O3H-
MBIH PaIiC U II0JIEBOK PyPasK, TOCEH-
Hele 10 15 ceHTabps.

O — Henodxodgwee ® — 3anpeweHo

OsuMpIii AYMEHD, MOCEAHHBIM 10 1
okTs6ps. B arom ciryuae ynobpenue mo-
9BBI MOXXET OBITH IIPOBEJCHO TOJIBKO [0
1 okTs6psa. MoXXHO BHECTH MAKCHMyM
60 kr 06mmero azora (amMmMoHUs U HHUTpa-
ta Bmecte) mm 30 kxr NH4-N (asor am-
MOHHM, cM. raBy 1)°.

Tak Kax pamMOdYHBIC yCJIOBHA JJIi HaHeCe-
HUA SKHIKOTO HAaBO3a €Illeé HAXOHATCA B
HPOLIECCE M3MEHEHMSI BO MHOTHX CTPAHAX
I0ro-Bocrounoit Epomsi, mpouurupyem
cepyomee pacropsokerne [epmannm 06
yaobpenmsax (or 1 masx 2020 1.):

JKupxuir HaBo3 He HAHOCHUTCA Ha 3aTO-
IIJIEHHbIE TIOYBBI, HACBILEHHBIE BOJOM,
3aMep3IIME HJTH 3aCHEKCHHBIE.

Cregyer nsberats WM IpeJOTBPALIATh
BBIMbIBAHHE IIUTATEIBHBIX BEIECTB U3 ITO-
YBBL. DTO MOKET OBITH BBI3BAHO OOMIIBHBI-
MU JOXKIAMU WA U30BITOYHBIM CHETOM.

7 Uctounuk: https://www.bmel.de/EN/topics/farming/eu-agricultural-policy-and-support/cross-compliance-germany.html
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[TIABA7

e Cuenyer cobmofarh paccTOsiHUE OT
HCTOYHUKOB Bofb! OT 1 10 20 M OT Bepx-
HETO KPast HACBIINH, 4 TAK)KE PACCTOSAHUE
OT CKJIOHA JIO BEPXHETO KPasl HACBINU OT
3 1o 30 m.

* HaneobpaboranHbie maxoTHbIE 3EMITH C
HAKJIOHOM yfo0peHue ciieflyeT HaHeCTH
HeMe/IeHHO (KUK HaBO3).

* JKugkuil HaBO3 ClefyeT HAHOCHUTbH Ha
HeoOpaboTaHHbIE ITAXOTHBIC 3€MIM B
TeUCHHE YETBIPEX YACOB.

*  O6mmit 30T B HABO3E C ¢depMbI SKUBOT-
HOTO TIPOMCXOXKIEHUSA HE JIOJKEH TIpe-
BbImath 170 Kr Ha reKTap B rog.

B cnyuae Pecriybimku Monpioa pexomeny-
€M TIPUCOCAMHUTBCA K STHM YKA3aHUAM BO
u3bexaHNe TIOTEPH TTUTATENbHBIX BEIECTB
U 3arpsAsHEHMs OKpyxkaouleil cpeppl. Kax
Ob1710 OTMeYeHO paHee, B OuvpKaiimenm Oyzy-
IEM MOJIIABCKME TIOJIOYKEHUS, BOZMOYKHO,
OyayT agantuposanbl K Hopmam EC (mpu-
MeHuMO K crpanam FOro-Bocrounoit Espo-
1b1, ocobenno Kk Cepbun, Ykpane).

Yro KacaeTcs peryanpoBaHus ObIero Ko-
JdecTBa a30Ta 170 Kr Ha rekTap u B Tof U3
OPraHMYECKOrO yAOOpPEHMs, KOKABIA TOf
CIIefiyeT TIPOBOAUTD OLEHKY MOTPeOHOCTH
B yAOOpeHHM B Hadyale NEPUOfA BereTa-
uun. ObbseM norpebrocTH B yRobpeHuu
ONPEREIIACTCS UHAMBUAYATIbHO I KaXk-
zoro yropbs (MmOJIs1) U KKAOU KyJIBTYPbI

® Mctounmk: www.landwirtschaftskammer.de
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(HarpuMep, TIMICHMLB MK Parica), TAC Ha-
PAIENBHO CIIEAYET YUUTbIBATH MUHUMAIIb-
HOE KOJIMYECTBO 430Ta, KOTOPOE CIIEAyeT
sBecTU (06bem N (mun.)). O6bem N (Mun)
OTPa’KaET MUHEPATLHBIN a30T, JIOCTYITHBIM
npsAMo U3 mouBsl. [l pacdera WHAMBH-
IyaIbHOTO yROOpEHMUA TP ONpefeseHIH
norpebHocTH B ypobpeHun 51oT 00BEM
coxpamaercs or 3Tux 170 kr Ha rekrap u B

rox®.

Hecobmopenue Pacriopsoxerust 06 ynobpe-
HUSIX 9PEBATO CYPOBBIMH HAKA3aHUAM,
KOTOPBIE MOTYT cTOUTh B lepmanuu 1o SO
000 €. 9toT pasmep BBeEHHBIX MTPAPOB
SICHO IIOKA3bIBACT, HACKOJIBKO BAKHO IIpa-
BUJIHO MCIIOIb30BATh HABO3.

HasocuMBle KOMMYECTBA SKUIKOTO Ha-
BO34 M IIMTATEJIbHBIX BEIIECTB JOJKHEI
3AIIUCBIBATHCS B JKYpHAT 00pabOTKH celtb-
CKOXO3SIFICTBEHHOH 3eMyId U CBOBGOHO
IPEefOCTABIATLCA  HAABOPHOMY — OpIaHy,
1o Tpebopanuw. PacueT muTaTeNbHBIX Be-
LECTB, IPUMEHAEMbIX HA M° SKUAKOTO Ha-
BO34, IPOBOJUTCA OCPEACTBOM aHAIM30B
SKHJIKOTO HABO32 B OOBIYHBIX CEIBCKOXO-
3sIMCTBEHHBIX 1abopaTopusix. [naBHbiM 06-
Pa30M, 3[eCh AaHAIMSHPYETCS COfEPIKAHUE
cyxoro Bemecra, NPK, marnus (Mg) u
cepsi (S).


http://www.landwirtschaftskammer.de

© Puc. 11: lNepexadka
JICUOKO20 HABO3a

U3 MPaHCNOPMHO20
pe3sepayapa 8 604ky
pacnpedenumerns.

asa 8:

TpaHcnopTMpoBKa
*KMOKOro HaBO3a B MoJie

B pamHBI MOMEHT ecTh PasHOOOpAsHbIC
BAPUAHTBl TPAHCIOPTHPOBKH IKMUJIKOTO
HABO3a JJIA TTOBBIMIEHUA 3PPEKTHBHOCTH
€r0 HAHECEHMSA Ha NAaXOTHBIE ILIOMIALU
HJIM €TO JOCTABKHU C $pepM Ha OHOTrasoBble

YCTaHOBKH.

OGBIYHO HPAKTHUKYETCS TPAHCIOPTUPOBKA
JKUJJKOTO HABO3A B OTHEJIBHOM TPAHCIOPT-
HOM CPEJCTBE, [IPU 9TOM PACIIPEACIUTENb-
HBII pesepByap (€MKOCTb C >KUAKMM Ha-
Bo3oM) ocraercs B onie (Puc. 11).

IJucTepHBl € KUAKUM HABO30M (HHOTAA
U TIPOCThIE TPYSOBHUKH) IPHBOSAT JKHJ-
KHI1 HABO3 C 3arOHOB, U3 PE3EPBYapOB
IUIS JKMAKOTO HAaBO3a WM M3 OMOraso-
BOH yCTaHOBKH 1O Kpas moja. JKupxuii
HA4BO3 IIEPEKAUMBACTCS U3 TPAHCIIOPTHOM
LIUCTEPHBI B EMKOCTD JISL PACIIPECICHIUS

ynobpenuit. Takum obpasom, pacmpepe-
JIUTENb SKUAKOTO HABO3a HE JJOJIKEH IO-
KHJATb [IOJIE X €T0 MOYKHO IPHCOCAUHUTD
K TPAKTOPY U BOJHTD 110 MOJIIO, IIPU 3TOM
y HEro HHU3KOE JaBJICHHUE B IIMHAX U TEM
caMbIM  ObecreduBaeTca [OIOTHUTEb-
Has samuTa 1ouBs. Ilo goporam wim
mrocce 9Ta EMKOCTb AJIA PACHpefeseHus
JKUJKOTO HABO3a IIEPEBUIAETCSH, TOIBKO
eciy ero pesepsyap yxke nyct. Ilpeumy-
LIeCTBA 3AKJIIOYAIOTCA B HoJee MUPOKOM
oxBaTe 30HbI 00paboTKM 1 boee HUBKOM
3arpsASHEHMH JOPOT. DTa TAK HasbIBACMAs
Lenb pacrpefeleHus yrobpenuit cocro-
UT OOBIYHO M3 PACHPENENUTENLHOTO pe-
3epByapa, IPUCOEAUHEHHOTO K TPAKTOPY,
KOTOPBII OCTAETCA B TOJIE, U BYX IPY30-
BHKOB UJIM TPAKTOPOB C TPAHCIIOPTHHIMH
pesepByapaMu, KOTOpbIE JEHCTBYIOT KaK
¢unep (nuTaroWuUi TPAHCIOPTED).
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TIABA 8

e B

O Puc. 12: Pesepsyap ¢ #CUGKUM HABO30M.

B cnygae 6omee obmmpHBIX TUTOmazeit
HMEET CMBICT HCIIONIb30BATh Pe3epByap ¢
JKUJKAM HaBO3OM. DTa KPYIHAs eMKOCTb
(cm. Puc. 12) pasmemaercst Ha Kpaio MO,
TaKMM 00PasoM, YTOOBI U y IPYSOBHKA A1
sxupKoro Haosa (Puc. 13), u y pacipege-
JIUTEIBHOTO pesepByapa ObUI K HEMY CBO-

GopHBII FOCTYIL.

N

O Puc. 13: [py308uK 0118 MpaHCnopmMupOBKU
HCUGKO20 HABO3A.
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Kax mpaBuio, B eMKOCTH JJIsi JKHIKOTO
H4BO32 €CTh MECTO /IS [IByX 3arPy30K Ipy-
30BHKa, TO €cTh 60 M’ SKHIKOrO HABO3A.
TTpenmy1iecTBO 5TOTO FONOTHUTEILHOTO
pesepByapa COCTOMT B TOM, YTO TPY30BHK,
TIOAAIOIIMI SKUIKUI HABO3, MOYKET Pasrpy-
3HUTb CBOIL TPY3 B 9TOT pesepByap B Joboil
MOMEHT, U He BBIHYXKACH JK[ATh MAIIMHY
AIst HaHeceHMs ypobpenuit (pacnipepen-
Teip). Takum 06pasoM, npu HEOOXOZUMO-
CTH, MOYKHO OTKa3aTbCA OT OJIHOTO U3 3TUX
HECKOJIBKUX TPY30BHKOB JUIS [JIOCTABKH
JKHJIKOTO HaBO34 B ITOJIE.

VcnonpsoBanue rpy3oBHKOB I SKHJKO-
ro HaBO3a OYEHb IIOJIE3HO B Cydae Gosee
AIMHHBIX PACCTOAHUE OT YCTAHOBKH I
XPaHEHMA KMJIKOrO HABO3a U JIO IIOJA, a
TAIOKE sl OXBaTa OoJice MIMPOKUX 3OH.
Omnu moryT mepeBosuts 7o 30 M’ )KHUIKOTO
HaBo3a. IPysoBHKM UL XKMJKOrO HaBO3a
OCHAIIECHBl HACOCAMHU UL ACIUPALUU U
nepexadku. JIOCTaBKy >KHIKOIO HaBO3a K
OHOrasoBBIM YCTAHOBKAM TAK)XKE MOYKHO
OCYILIECTBILATH C IIOMOIIIBIO IPY30BUKOB.

Voke HECKOJIBKO JIET CyLeCTBYIOT TaK Ha-
spiBaemble  Kombiliner-s1  (oTxuznbie
noJynpuuens). 9TO TPY3OBHKH, CIIO-
COOHBIE IIEPEBO3UTH KAK SKUAKHM HABO3,
TaK W gpyrue BemjectBa HauuBoM. Kak
IPaBUJIO, HA STHX IPYy30OBHMKAX YCTAHOB-
JsieHa b0 JOMONTHUTEbHASL EMKOCTD TI0
TUITy BAaHHBI, TMOO Pa3HOBUHOCTD MEIIKA
ans okupkoro Hasosa. B Iepmanuum atn
Kombiliner-sr wacTo wucnosnssyorcs ps
TPAHCIOPTUPOBKHM JKHJKOrO HaBO3d U3
obuacreil, CenUaTM3UPYIOMXC Ha CKO-
TOBOJICTBE, B CEJIbCKOXO3SANUCTBECHHBIE pe-
THUOHBbI C TTAXOTHBIMH 3€MJIAMH U, COOTBET-
CTBEHHO, JIJIs1 [IEPEBO3KHU 3epHA 0OPATHO B
006J1acTH CKOTOBOACTBA.



© Puc. 14: Tpakmop ¢
KynbmuaamopoM 04
Hago3a.

masa 9:
TexHonorusa

MNOBEPXHOCTHOIO HAHECEHUA
1 BINPbICKUBAHNA

TTonxopsmmit nepriog (cm. Iirasy 7), mopxo-
psee komerdectso (IiraBa 6) u paBuIbHAS
TEXHMKA HaHECCHUs WIPAOT PELAiOLIyio
pOTb B PacIpese/ieHUH JKULKOTO HABO34,
TaK, 4TOObI BXOJANIME B €r0 COCTAB ITHTA-
TeJIbHbIE BEIIECTBA CTAIM JOCTYITHBIMHE IS
paCcTeHMIT B MAKCUMATBHOM OObeMe U C
MUHHMAJIHO BO3MOXHBIMH TTOTEPSMH.

CoBpeMEHHAA CENTbCKOXO3ANCTBEHHAS TeX-
HOJIOTHSL JA€T BO3MOXKHOCTD JIJISI MHOTHX
BaPUAHTOB nepeo60py,uOBaHm TEXHUKU,

HCHOJ'IbSyeMOfI B Iporecce O6paH.ICHI/Lﬂ C

HaBosom. Hanpumep, BecHOM, Korzja mosus
YK€ 3aCEsHBI, Pe3epByap >KUIKOTO HaBO-
332 MOXXET OBITb OCHAIIEH IMUIAHTAMH JJIS
yAOOPEHMs KyJIBTYPbI KUKUM HABO3OM B
npouecce Bcxoga uiu pocra. ITocre y6op-
KH yPpOdKas KyJBTHBATOP MOXKHO Iepeobo-
PyAOBaTh TaK, YTOOBI KUJKUIT HABO3 BIIPHI-
CKMBAJICS HA TIOBEPXHOCTU C MUHMMAJTEHO
BO3MO)KHBIMU MOTEPsIMH. TakuM 06pasom,
MOXXHO H30€XaTh Ta30BOTO HCIIAPEHMS
aAMMHaKa, 9TO ObecrednBaeT Hermocpes-
CTBEHHYIO [JOCTYITHOCTh BCEX ITUTATENb-
HBIX BENIECTB I PACTEHUH U COKpamjaeT
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HETIPUSATHBIE 3aI1AXY, BI3bIBACMbIC aMMHU-
aKoM. DTa TEXHOJIOTHsS WIHPOKO PacIpo-
cTpaHeHa M OdeHb peHrabeibHa. Tor ke
PacCIIpese/uTeb XXUFKOTO HaBO3a MOYKHO
OCHACTUTH KaK KaIleJbHOH JIEHTOM, TaK U
KyJIBTUBATOPOM AL )KUAKOTO HABO3A.

B ﬂaﬂbHCfIH.ICM OPEACTaBUM  PA3TUIHBIC
TEXHHUKHW HAHCCCHUA JKXUIKOI'O HABO3a U UX
OPEUMYyIECTBA M HEMOCTATKH:

B cooTBeTCTBUM ¢ HEMEIKUM 3aKOHOATEb-
CTBOM, PEKOMEH/yeMasl K PUMECHEHHIO TeX-
HUKA - IUTYT-aIIUIMKATOP /1A BHYTPHIIOY-
BEHHOIO BHECEHMs >KUIKOro Hasosa. Ee
HCIIONIb30OBAHHE COBAAET BOSMOYKHOCTb IIps-
MOTO JOCTYIIA HABO32 K KOPHIO KYJIBTYPbL
ITnyr-anmivKkaTop At BHYTPUIIOYBEHHOTO
BHECCHI HABO3A IPUCOCAHHSACTCS K IITAHTE.
Ipybep (xomopka, msrorosneHHas Gosbueit
YACTHIO U3 HEPIKABEIOILEH CTAIIN) TIPOKTIATbI-
BA€T B [I0YBe OOPO3IY, 2 HABO3 COOTBETCTBEH-
HO pasbpacbiBaeTcs B GopMe HOIOC.

ror BUJ, PACIIPEIACTIATEILA obecrieunBaeT
6osee HU3KUE BbI6pOCbI, YEM HCIIOJIb30BaA-
HUE [UTAHTOBOU CUCTEMBI OBEPXHOCTHOTO
HaHECCHUA.

IMlnanrosas cuCTeMa MOBEPXHOCTHO-
T0 HAHECEHHA — TEXHUKA JUI1 HAHECEHUS
HABO33, PACIPOCTPAHEHHASA M 3aKOHHO
opobpennas B lepmanuu, Hapumep, U ee
MOXHO PEKOMEH/IOBATH K HCITOIb30BAHMUIO.
OHa HAaHOCUT >KMJKHH HAaBO3 Ha MIOBEPX-

HOCTb IIOCPEACTBOM ILIJIAHIOB.
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IIpenmymecTBAMM MITAHTOBOM  CHCTEMBI
IIOBEPXHOCTHOTO HAHECEHHA, KaK U B CIIy-
Jae PacIpeeuTess C IPULIEITHbIM barimMa-
KOM, TaK)Ke ABJIAIOTCA BBICOKASA TOYHOCTH
pacmpeseneHus,  HaHECEHHE HA IOYBY,
OXBAT IIMPOKUX Ppabounx Imiomageil u
HusKue BhIOpock ammuaka. Kpome Toro,
JIGHTOYHBIE PACIIPEETUTEH MOTYT B JajIb-
HEMIIEM MCIIOJIb30BATLCA JJIA MOBBIIIEHUS
samacoB sepHa. [lo cpaBHeHuIO ¢ pasbpa-
CHIBAHMEM HA [IOBEPXHOCTH IOYBbI, IOTEPU
IIUTATEIbHBIX BEIECTB CYIECTBEHHO HIDKE.
Ilnyr-annaukaTop JA7A  BHYTPHIIOYBEH-
HOTO BHECEHHs HABO3a IPUMEPHO Ha 60%
JOPOJKE IITTAHTOBOM CHCTEMBI IIOBEPXHOCT-
HOTO HaHeceHMs. BmecTe ¢ TeM, B HEKOTO-
PBIX 0071aCTAX pacTIpe/iesIeH A TTPULICITHBIM
Gammakom Tpebyer AJMUHHCTpALUs MO
YIIPABJICHUIO BOJAMH.

O Puc. 15: nye-
annsiukamop ona
BHYMPUNOYBEHHO20
BHeCeHUs HaBo3a.

© Puc. 16: Tpakmop co
wnaHeosol cucmemoli
NOBEPXHOCMHO20
HaHeceHUs.
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O Puc. 17:
WapHupHeil
spawarowuiica
pacnpedenumerns.

© Puc. 18:
Pasbpeiseusarnouwian
¢opcyHKa 0na Haso3a

Jpyras TexHuKa JUI HAHECEHUA — TaK Ha-
3BIBAEMBIM IIAPHUPHBIM  BPAIAIOIMHCA
pacnpepenurens. Kak u B caydae ocrasn-
HBIX METOJJOB, MOIJHBIE HACOC HEPEKAdH-
BACT JKMUJKUI HABO3 13 GOYKM NPsAMO B
IIAPHUPHBIA  BPAMAIOMIMICA pacHpe-
aemarenb. OH IOBOPaYMBACTCA BIEPE] U
Hasay OJarogapst CrenasbHOMY MEXaHU3-
My ¥ jaBjeHuio Hacoca. [IpeumymecTsom
B JJAHHOM CJIyd4ae ABJLIETCA TO, YTO HABO3
TomazaeT Ha rojie 6osee KPyIHbIME Kallyis-
MH, U B pesysbraTe obpabarsiBaiorcs 6omee
M POKKE IIJIOMA/H, YEM IIPY IIPUMEHEHUU
BBIIIEYKA3aHHOM TATOBOM TEXHUKH.

C ppyroil CTOpPOHBI, 9Ta TEXHUKA JUIA
pacIpesie/ieHs  JKUJIKOTO HaBO3ad MMEET
Cepbe3HbIE HEJOCTATKY, B YACTHOCTH, BBI-
JeNAET CUbHBIN HEMPUATHBIH 3aI1aX U BBI-

O

3BIBAET MOTEPIO IUTATEIBHBIX BELIECTB 34
CYET UCIAPEHHA, TOITOMY JAHHAA TEXHO-
Jsorust OoJibIe He IPUMEHSETC Ha M1aXOT-
HbIX 3eMyLax Tepmanuu ¢ 1 despana 2020
royia, a Tak>ke Ha Jiyrax — ¢ 1 pespana 2025
roga. TexHOMOIMA MOXKET MCIIOIb30BATh-
csl B jajbHeMIIEM Ha HeoOpabaTbiBaeMbIX
IIAXOTHBIX 3EMJISIX, a ypobpeHme pomk-
HO ObITh HAHECCHO HA IOYBY (CMEMIAHO C
I10YBO¥) MaKCHMyM 3a deTbipe daca. C ¢es-
pana 2025 roza nepuos BHECEHUS B TIOYBY
COKPATHTCS IO OFHOTO Yaca IOCJIe PacIpe-
JeneHnsT Ha HeoOpabOTaHHON MaXOTHOM
semite’.

Ilpu wmcnonssoBanuy  PaséphISTHBAIO-
meii QOPCYHKH MJIA HABO33, JKUIKUI
H4BO3 PACIBUIACTCA Ha GOJNBIION IUTOINa-
mu semud. Hacoc cusibHO BBITaJIKMBaeT
JKUJKUM HABO3 M3 PE3EPBYapa, >KUAKUMI
HAaBO3 yAapseT 1o [iedIeKTOPHOM MIacTH-
He (yapHO¥ TOOBKe) U, TAKUM 00pasom,
pacnpepesnsiercs. XoTs pasbpbisruBaromas
QOpCyHKa 3HAYUTETBHO JEIIEBJIE [UTAHIO-
BOI1 CUCTEMbI TOBEPXHOCTHOIO HAHECEHHA
WM TUTyTa-alliIMKaToOpa JUIs BHYTPUIIOU-
BEHHOTO BHECEHMs HABO3a, HEIOCTATOK
5TOTO METOfa — MHOYKECTBO BBIOPOCOB.
Pasbpsisrusaiomas  pOpCyHKa [Jii HABO-
3a MeHee 5PPEKTUBEH, YeM IIAPHUPHBIN
BPAIJAIONIMICA PACTIPEAETUTED, U CO3TACT
Gobe BHIOPOCOB.

Ws-3a OYEBUIHBIX HCIOCTATKOB, KaK pac-
OPEACIUTEIN C y,uapHofI TOHOBKOﬁ, TaK U
IIOBOPOTHBIC PACHPEAC/IMTECIN CBA3aHBI C
CymCCTBCHHBIMHA Tp€6OBaHI/IHMI/I H Or'paHu-
YCHUAMH, U CIATAIOTCA YCTAPCBIIUMH.

BHECEHUE HABO3A

CylIecTBYIOT PAsIHYHBIE ITPHEMbl MEXa-
HUYECKOTO BHECEHUs JKUIKOTO HaBO3d B
IIOYBY, Y KOKJOM M3 HUX €CTh KAK IIPEHMY-
IeCTBA, TAK U HefocTaTtku. Llenp BHeceHMA
COCTOMT B TOM, 4TOOBI U30€KaTh Ta30BOTO
HCIIAPEHUs AMMMAKA M, TaKMM 00pasom,
IOCTABUTbh BCE IIUTATEJbHBIE BELIECTBA
JKHJIKOTO HABO3a IIPAMO K pacTeHHAM. B
Tepmanuu B coorercTBum ¢ Pacropsoke-

? Uctounuk: https://www.landwirtschaftskammer.de/landwirtschaft/ackerbau/duengung/guelle/technik/index.htm
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HUeM 00 yOOpEHHUAX CErofHs JOT KakK-

zoro ¢pepmepa — BHOCHTD JKUJKUI HABO3 B
TIOYBY B TEYEHHUE YETBIPEX YACOB MOCJIE ETO
HaHECEeHHs Ha HeobpabaTsiBacMBble TLIOIa-
¢, 9TOOBI CBECTH K MUHUMYMY HCITAPCHHE.
Buecenue cymecTBeHHO cOKpamaeT HEIpH-
ATHBIN 3aI1aX aMMMAKA. PaHee HaHeCEHHbIM
JKUJIKUHM HABO3 MOYKHO BBOJIMTh, UCTIOTIL3Ys
JHCKOBYIO GOPOHY, IUTYT WK KYJIETHBATOP.

B cnywyae mcnonbzoBaHMA TEXHHMKH /1A
BIPBICKUBAHUA, SKUJKUN HABO3 HAaHO-
CUTCA U BHOCHTCA B XO[€ OJHOM Orle-
pauuu,
zuckoBylo b6opony. Bmecre ¢ Tem, 510 He-

HPI/IMCHSISI Ky]ILTI/IBaTOp uinn

OJHO3HAYHAS TEXHOJIOTUS, TAK KAK OYEHb
noporas, OXBaT 06pa6aTbIBaeM0171 101~
I OTHOCUTEILHO HEOOIBIION, U pacxony-
ercsa MHOTO cosapku. Ee HaspiBaroT TaKike
UH)KEKTOPOM HaBO3a UJIM KYJIBTUBATOPOM
IJI HABO33, U MOYKHO IMPUMEHATSH JIO T10-
ceBa. MHOrMe KOMIAHMH 3KOHOMAT C
TOMOIIBIO TEXHUKHU I BHPbICKUBAHHS
IaJIbHE NI pa6oq1/u71 9Tarl. HP}IMOC BHeE-
CEHME YKUKOTO HaBO3a IPUBOIUT K OYEHD
HUBKHUM BEIOpOCAM.

BapranToM BIPBICKMBAHKA SKHUKOTO Ha-
BO3a sABjsieTcs MeToy strip-till (momocnoe
BCIIAXMBaHME): KyJSTHBATOP BHOCHT Ha-
BO3 B IIOYBY O4YeHb IIyOOKO M MOIOCAMHL.
OTOT METOJ MHOIAA HCIIONb3YETCs MPH
BHIPAIUBAHUU KYKypySbl, IIOTOMY 9YTO Yy
KYKyPY3bl MEK/YPS/bE COCTABIACT 75 CM.
Kynerusaropom Stripp-Till HaBos moxro
BHOCUTH JIO rny6ng1 25 CM TOYHO I10 3TOM
TI0JIOCE IMMPUHOM B 75 CM.
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JMCKOBBII MHXKEKTOp A/ TIyboKost
3a/JEJIKM [IOXOXK Ha HeOobuylo 6OpoHy ¢
KOMITAKTHBIMU JUCKAMH M HCIIOJIb3yeTCs
nepes; PasOpaChIBAHKMEM XKUJKOTO HABO3.
B nouse, xoropyio npepcrout ynobputs,
GoJbIIEi YaCTBIO, C MMEIOIIMMUCS KYJIBTY-
PAME HJTH JTyTaMu, IPOKJIaAbIBAIOTCS 60-
posgpel ¢ momompio arckoB. Hasos satem
3JTMBACTCS MPSIMO B 3TU HOPO3JIBI B ITOUBY.

Jlmst coxpanjeHus BbIOPOCOB BO BpeMs Ha-
HECEHUA MOXHO HPOBCCTI/I Hpe,[[BapHTCf[b-
HyI0 06pabOTKy HABO3A ITyTEM OKMCIICHMA.
CMeliBanye XXUJAKOTO HABO3A C CEPHOIL
KHCJIOTOM HETIOCPEACTBEHHO IIepes HaHece-
HUEM CYLIECTBEHHO CHIDKAET yPOBEHb €ro
pH, sT0 3HAaUMT, YTO A30T HOJIBIIE OCTAETCA
CBsAaHHBIM. DTO IPUBOAUT K bostee ycTOl-
'{I/IBOMy CHa6}KCHI/IIO paCTCHI/Iﬁ IIUTATEIIb-
HbBIMH BEIICCTBAMM IIOCJIE HPI/IMCHCHI/IX u
CBOOUT BI)I6p0CbI BO BpeM}I HAaHECEHWA I10Y-
TU K HYJIIO, HE3aBUCKMO OT NIPHMEHSEMON
TEXHOJIOTUHU HAHECCHU A.

Ms-3a BBICOKOH arpecCHBHOCTH KMCTIO-
THI U PUCKOB s BE30MacHOCTH Jmopei 1
OKPY’KaIOIIeH CPEfibl, OKUCTIEHUE H3BECT-
HO TOJIBKO TIPH TaK HA3BIBAEMOM ITPOLIECCE
SYREN. OTOT 5aTCKMIl TATEHT HCIOMb3yeT
7000BYI0 THAPABINYECKYIO CHCTEMY [
TPAaKTOpa, KOTOPas MOXKET MEPEBO3UTH
1000 1 KUCTOTHI B TaK HA3BIBAEMBIX €IU-
nunax IBC, u rtexHonoruio mepexadxu,
KOTOpas HAIPAMYIO CMENIUBAET KHUCTIOTY
C XKUJIKUM HABO30OM, IPAMO Iepes HaHe-
cenuem. ITponecc mpeanonaraer npumep-
HO 80.000 €BpO MOMOMHUTENBHBIX 3aTPAT

O Puc.19: [luckossili
UHXCeKmOop
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TOJIBKO HA CaM MPOLECC, MIIOC JTOTUCTUKY
CEPHOM KUCJIOTBI, U TEM CAMBIM ABJIACTCA
CJIMIIKOM JIOPOTOCTOSMUM JUIst OOMIbIIH-
crBa pepmepoB.

C HEKOTOPBIX TIOP CHCTEMBI YIPABICHUS
GPS u Section Control cranu orpoMHbIM
IIOACIIOPbEM IS BOUTEIIEH pesepByapoB
1715 HaBo3a. C MOMOIIBIO 9TOM TEXHONIOTUU
MOYXHO M306eXaTh [BOMHOrO HAHECEHUS

JKUJKOTO HAaBO3a, MOTOMY YTO (YHKIHSL
Section Control ocTaHaBaMBaeT OTAENDL-
HBIE [IUTAHTH, KAK TOMBKO nepegaTauk GPS
0OHAPY)KHMBACT, YTO HA STOM yJaCTKE HABO3
yoKe OBUI pacipocTpaHeH.

CpaBHI/ITCIIbHaiI Ta6nnua 2 MOKa3bIBaAET pas-
BUTHUC TCXHUKHU IJI1 HAHCCCHMA, C IIPCUMY-
EeCTBAMU U HEAOCTATKAMU Ka)KL[Oﬁ W3 HUX.

CpasHumesneHas mabuya 2: Pazsumue mexHomo2uu HaHeceHUs Ha no4sy ¢ 1967 2oda.

Jtan
pacnpocTpaHeHua

1967 no 1980

1980 o 2000

1990 o cerogHALIHErO
IHA

2000 po 2011

2011 fo cerogHALLHero
IHA

2018 po HacToALLero
BpPEMEHU

KnioyeBo#n cpok /
peKoMeHAauuA

Pa3bpblarusatoLas
(opcyHKa And HaBo3a

LLUAPHUPHBIVA
BpaLLaioLwuiica
pacnpefenurens

LLinaHroBas cucteMa
NoBEepPXHOCTHOIO
HaHeCeHuA

Mnyr-annaukatop ans
BHYTPUMOYBEHHOMO
BHECEHMA HaBo3a

Metog Strip-Till (nonocHoe
BCMaxmBaHue)

OrucneHve

TexHonorua

06pabarbiBaet bonbLuve
nnowanu

LUIAPHUPHBIN
BpaLLaloLLMiicA MexaHU3M

Bonblas cuctema
LnaHros

Ipy6ep (Konopka u3
Hep)KaBeloLLen cTanu)

KynbTuBarop, 6opoHa ¢
KOMMaKTHbIMM [UCKaMU

CepHas kucnota IBC
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MNpeumywiectBa

O6pabartbiBaeMan nnoagb

Bonee KpynHble Kaniu

XopoLuee NpofosbHoe 1
nonepeyHoe pacnpenenexue

BblicoKas To4HoCTb
pacnpefeneHua

OueHb HM3KMe BbIBPOCI

[onHoe BNuTLIBaHKE B noysy

HepnocTtatku

OueHb bonblumne
BbI6pPOCHI

BonbLuve BbIGPOCHI

CpepHue BbIGpOCHI

[oporon

OyeHb Joporow,
onacHbIn



masa 10:

Peanunsauma n nornctnka

Opranusanuyu MonjioBbl PaspeiainT JKu-
BOTHOBOJYECKUM (PePMAM-PE3HJIEHTAM U
¢depMaM O OTKOPMY CKOTA IOJIb30BATBHCA
JOCTYIOM K MH(POPMALMK O MECTHBIX I1a-
XOTHBIX 3eMJLiX. B pesymsrate storo ¢ep-
Mepy OOBIMHO H3BECTHBI PA3jIMYHbIC BUJIbI
gepm 1 Meroppl paboThl B perrose. ITO
SIBJIAETCS. OTPOMHBIM ITPEUMYIIECTBOM /IS
CO3[JAHMS CETH MEXKJly HUMM, IIOTOMY 4YTO
YKUJIKHI HABO3 C SKUBOTHOBOJUYECKHX pepM
SIBSIETCA JICIIEBBIM HCTOYHUKOM yAoOpe-
HMIA JI/1S1 arPOXO3AMCTB, ITPU 3TOM YKUBOTHO-
BOJIBI MOT'YT IIOJIyYaTh JJOIIOJIHUTE/ILHEIE JTO-
XOJIBI 32 CYET IIPOJAKU HABO33 KAK OCHOBBI
yaobpenwuit. PeaymnbraroM 5TOr0 MOTyT CTATH
IIPEUMYLIIeCTBA 715l 0GOUX BHJJOB XO3SIACTB,
IIOTOMY YTO B IIEJIOM €CTh 3aHHTEPECOBAH-
HOCTb HE TOJIBKO B PAIIMOHAIBHOM KCIIOJIb-
30BaHHUM YKUJKOTO HaBO3a KaK IIEHHOTO YJI0-
OpeHus, HO U B €r0 BHIBO3E, HEUTPAILHOM C
TOYKMU 3PEHHS 3aTPAT U SKOJIOTUH.

Bamecte ¢ TeM, NOCKOJBKY pasHble BUZbI
XOSSVICTB (arpapHble MM JKMBOTHOBORUE-
CKM€) HePABHOMEPHO PAaCIIPEfesIeHbl BHY-
TPU CTPaHbl, MOTYT BOSHUKATb TPYZHOCTH
U3-30 PACCTOSIHUA MEXKJY MOCTABIIHKAMU
KUJIKOTO HaBO3a U nosydareseM. Kak orm-
cano B I1aBe 8, spech Tpebyiorces afeKBaTHbIC
TPaHCIIOPTHbIE CPEACTBA I OberdeHus
oOMeHa yCIyraMu Ui BCEX yYaCTBYIOLJHX
cropor. B Mosnpgose rpysoBuxu wmu fipy-
rve feuesble (OPMbBI TPAHCIOPTHPOBKH
MOYKHO ObLJTO ObI HCITOIB30BATE, HALIPUMED,
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A7 TIPEOZONIEHHA PACCTOAHUS OT IUIEMEH-
HpIx pepm u3 Anenuit Hoit 1 1o maxoTHsIx
semenb B Jloupymens mwm Copoxe. Ecmm
CeNbCKOE X03MCTBO MOMIoBhL, Mo Hamein
obmeit onenxe (cm. Mudorpapux 6), 6su10
6bI TOTOBO HCIIONB30BATh B CPEAHECPOTHOM
11aHe yRobpeHue HaBO30M KaK MUHIMYM B
obbeMe OffHOI TPeTH Beero yAobpeHus mo-
4BBI, TOTZA B CpeHeM OyzyT mpeooseBarhb-
ca paccrosauus 1o 100 km.

B I'epmanuu, Hampumep, MHPOKOMAC-
pacrpezesieHue SKUIKOTO
HABO3a CTaHOBUTCA Bce boyee HeobOxo-

mrabHoe

AMMBIM, TIOTOMY 4YTO pacHopsiKeHHe 06
YHOOPEHHUSX OrPAHUYNBAET JOIYCTHMYIO
#o3y HaHecenus kr N/ra. B stux memax
yBoOpeHust, LIaBHBIM 00pa3oM, JKUAKUIL
HABO3, 9KCKPEMEHTHI KPYITHOTO POraToro
CKOT4, ITHYUI U LBIIULAYHI TOMET Hepe-
BO3STCA M3 0bsacTei, ClenUaIusupyo-
MIMXCA HAd CKOTOBOJCTBE, B TAK HAa3bIBa-
eMble MPUHUMAIONIUE PETHOHBI, MHOTIAA
Ha Oospmme paccrosuus B lepmanuu
unu paxe B EBpome. Dt mpuHMMAaiO-
Ljye PErMOHbBI IPEACTABISIOT OO0, KaK
[PaBUJIO, PANOHBI C O4YEHb OOJBIIMMH
IUIONA/IAMU TANIHK, HO C HUSKUM IIPO-
LIEHTOM >KUBOTHOBOACTBA. Copepixanue
IUTATETBHBIX BEI]ECTB B HABO3E C GEPMBI
PACCYUTHIBAETCA MEX/Y MOCTABIIUKOM U
nokynareseM (IPUMEHMMO K CTPaHaM
FOro-Bocrounoit Espormsi, ocobenno k

Cepbun, Ykpaune).



Peanuzauma 1 normuctnka

(V)

WUngoepaguk 7: 0bwue
8anosble pacyems 011
Mondoael (npumerumo
K cmpaxam Kzo-
BocmoyHoli Eaponei,
ocobenHo K Cepbuu,
YKpaure).

o6wmm

BUPA HABO3A

B uess1x opraHusanyy peIHKa U JIOTHCTHKH
Tepepacipese/eHns JKUAKOTO HaBO3d OT
IIOCTABIIUKOB IOKyIaTeJsiM Obuta cospa-
Ha OMprKa >KMJKOro HaBO3a WJIM IHTA-
TeJBHBIX BemecTB. Takas 6upska (pbIHOK)
IIOMOT4€T ONTHMAIBHO PACIPENEIIATh KO-
JIMYECTBA HAKOIUICHHBIX ITUTATEJIBHBIX BE-
11eCTB, 0CBOO0XKAATH PepMBI 1 00OIACTH IO
Pa3BeJIEHUIO K BOCIIPOUSBOJCTBY KPYIIHOTO
pOraToro ckOTa U OCBAMBATD IAXOTHBIE 00-
JACTH.

Bupoka sKUJKOTO HABO3A PEryJIUPYeT LieHbI
u obMmeH oObeMaMu OJKHUIKOTO HaBO3a
MEXJy MOCTABIMKAMH U IIOKYIATEIIAMH.
Dupyku OpraHu30BaHbBl B BUJE KOMIIAHMIT
U MOTYT JIeHCTBOBATh U B 3JIEKTPOHHOM
popmare. PaboTauky GUpsKH 3aHUMAIOTCS
BBEICHHEM COOTHOLIEHM CIIPOCa/TIPesIo-
KeHUA B 0a3y JaHHBIX, peaInsaleil HaBo-
3a MeX/y pepMepaMy U 3aTeM €ro TPaHC-
IOPTUPOBKOM. 3a 9Ty OPraHHBALMIO YCIYT
¥ JIOTHCTUKY OUpIKa HABO3A IOy YaeT Map-
XKy B pasMepe IPUMEPHO 5% COpepKaHus

[MUTATEJIbHBIX BEIIECTB, B 3aBUCUMOCTH OT
BU/A HABO3a. B 3aBUCHMMOCTH OT IOJIOXKe-
HMsA Ha PLIHKE, TO €CTh OT ITPEJIArdeEMOro
¥ 3aIPAIIMBAEMOro 00beMa SKHJKOro Ha-
B0O33, MOTYT BO3HMKATh Pa3ITM4HbIE CLIEHA-
pum: $epmep-noydaTesb JOIDKEH Jmbo
OIUIATUTh HABO3 M €ro JOCTaBKy, 1160
OH €My JapUTCA, UM JKE OH TONy4aeT
JIEHbIM 32 TPUATHE UMEIOIIETOCs UBJIUIIKA
XKHIKOTO HABO34. DTO MOYKET IPOUCXOAUTH
3UMOM, HAITPUMEP, B IEPUOJ] OTPAHUYEHUH
Ha HAaHECEHHWE HABO34, ¥ KOTJja Ha YKUBOTHO-
BOJUECKUX (PePMaX IIOJIHBIE 3aIIACHI HABO3A.
Ienoobpasosanue Ha Grprke HABO3A OCHO-
BAaHO Ha CMPOCE U TPEATOKEHUM, A TAKOKE
Ha PacCTOAHUM IIEPEBO3KU.

Harnapuenin npumep: YV $pepmepa->KUBOT-
HoBozia A nmeercs Ha otkopMe 2.000 cBu-
Hel, HO OH pacmosaraeT Toabko 30 rexra-
pamu maxoTHOH semmu. tux 30 rexTapos
HEIOCTATOYHO [IJIs MTOIJIOMCHUSA TATATEb-
HBIX BEIECTB HABO3a, oOpasyiomerocs Ha
cobcrBenHOl depme, mosTomy A perraer
IpOJaTh CBOM CBHHOW HaBo3. Jlima sToro
OH IIOJIB3YETCs YCIyraMu OMp)ku HaBo3a

pacyeT KoJindyecTBa NMUTAaTeJiIbHbIX BellecTB

MpuMep: Pecnybnuka Mongosa

MutaTenbHble
BellecTBa,
MMPOBOM OXBaT

* 13 HUX MaLHs 1

*37.5%
JKNOKOro
HaBO3a

O6beMbl
*N - npubaeka B rof,

npnbn. 150 kr N / ra (cpasHerue EC)
* MNocTaBnseMoe Konn4ecTso 60 kr
*109 986 T azota (N) / rog,

Cnpoc Ha pepMepcKHuit HaBo3
* MonesHas nnowanb Mongosbl 2 518 200 ra

Mpepno>xeHue
no HaBo3y

* Maco u
MOJOYHbIE
>KMBOTHOBOACTBO
311 000 ronos

* CBMHOBOACTBO
461000 ronos
Ha OTKOPM
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[IABA 10

U IIPOAAET CBOM MMEIOMMICS 3aTac Hero-
cpencrBeHHO bupxke. B cBoo ouepens, y
¢depmepa B umeerca SO0 ra maxoTHOH 3eM-
JIU, HO HET COOCTBEHHOT'O ITOTOJIOBbS CKOTA.
OH HaXOIUTCA B TOMCKAX JIEIIEBOIO HABO3a
¢ pepmsl 1 obparaercst Ha OUpIKY HABO3A,
KaK B KOMIIAHHIO, IIPUHIMAIOIIYIO 3aKa3HI,
nocsie yero Guprka 3aHUMaeTCs GpopMaib-
HOCTAMHM.

M1 PEKOMCHIYEM CO3[jaBaTh TAKHC 6I/Ip>KI/I
JKHUOKOI'0O HAaBO3a Ha I0TO-BOCTOKE EBpOHLI,
9TOOBI OPEAOCTABUTD KKIOMY <1>epMepy
BO3MO>XHOCTb, B KAY€CTBEC ITOCTABIIWKA UJIU
MMOKYyMaTe/Is1 HaBO3a, CIIOCOOCTBOBAThL ou-
KJIy TaKOro OCHHOI'O TOBAapa, KaK HABO3, B
Ka4eCTBE yﬂO6pCHI/Iﬂ.

Takast Guprxka MoxkeT ObITH CO3FaHA KaK
YaCTHAA KOMIIAHHA II0 IIPEJOCTABICHHUIO
yoryr. B Iepmamuu mpumepom  Moxxer
cnysxuts  Maschinenring-MR~ Germany
- IOAZEPIKKA 1715t OUPIKH TTUTATEIbHBIX Be-
mects’.

Meroguaecku, TOCPEFHIYECTBO IPOUCKO-
IUT Ha yCTAHOBJICHHOM OUpIKe CIIEAYIOMIM
obpasom:

* OOBbsBICHUA MOIYT PasMELaThCA KaK
IPOAABLAMY, TAK U TOKYIATESIMU, U
TOJDKHBL COTEPIKATh CIEAYIOLMe dJe-
MEHTBL:  IIpefIaracMblil/3ampairsae-

MBI 00beM HABO3, IPEATOXKEHIS WK

3aIPOChl HA IIMTATEJbHbIC BELIECTBA,

IIPEJIOKEHUS WK 3aIPOCHl HA XpaHe-

HUeE, JaHHbIE O IIUTATEILHBIX BEIIECTBAX

(BMJT TUTATENLHOTO BEMECTBA, MECTO

XpaHeHus, UHPOPMALUA O JOCTYIE K

MECTy XpaHEHUs U T.J.), OObeM U IieHa,

CPOK JieCTBHSA OObSBICHNUS, KOMMEHTA-

puu;

*  OObsBiICHHE JOIKHO COLICPIKATh M MH-
popmanmio o smue (pamumms, agpec,
TesnedoH).

Ha ocnose asipeca, 00bsiBIICHIS TOKA3bIBA-
I0TCSL KapTorpaduaeck, 4Tobbl 6bU10 Brg-
HO, U3 KaKOM OOJIACTH ITOCTYIIAIOT MPEJIO-
KEHMSI M 3aIPOCHL.

* Bce Hy6n141<yeMbIe 0ODBABIEHUA MOYXKHO
KOMITUJIUPOBATh B 06my10 IpEe3eHTa-
LU0,

Ha wundorpaduke 7 mnoKasaH BaJOBHII
obmuit muxr gst Pecrrybmkun Momnposa.
YuuThiBas ONpefeseHHYIo IUIOmazgb IIa-
XOTHOM 3eMJIM U 00U IPOTHO3UPYEMBII
00bEM JKHIKOTO HABO3A, TIPEATIONATras, YTO
MOJIIABCKUE 3EMJIM YHOOPSIOTCA TaK dKe
MHTEHCHUBHO, KaK U B lepManuu, npumep-
HO 15% l'IOTpC6HOCTI/I B ynoGpeHI/IﬂX MOYK-
HO ODEcreynTh KUAKUM HaBo3oM. Eciu,
C JIpyroii CTOPOHbI, IPUHATH 32 IPAKTH-
4ecKyl0 OCHOBY bosee HU3KOE ypobpeHne
MOJIJABCKUX ~arpPOXO3AMCTB, 3AMEYEHHOE
ABTOPAMH Ha MecTe, TO faxe 37,5% cerop-
HAIIHErO0 MMHEPAIBHOTO yAobpeHus mo-
9BBI (JOPOTOCTOSILEr0) MOXHO OBLIO ObI
3AMEHMTH YKUIKUM HaBO30M, OTHOCUTEb-
HO JIeIEeBBIM U 00JIee LIEHHBIM C Ka9ECTBEH-
HOM TOYKM 3peHMs (IPUMEHUMO K CTpa-
nam IOro-Bocrounoit Espomns, ocobenro

K Cepbum, Yrpaune).

1% https://www.maschinenring.de/leistungen/naehrstoffmanagement/naehrstoffvermittlung
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aea 11:

MecTo pasmeLLieHmA
CeIbCKOX03ANCTBEHHOU

TeXHUKA

Ob6opynosanue 1s pacipeie/IeH s KU
KOrO H4BO3a CJIEAYET TOYHO, HAZEKHO
Y MHJIUBUJYAIBHO aJaNTHPOBATh K IIO-
TpebHOCTAM pepMEPOB, KAK OKA3AHO Ha
dororpaduax TPAHCIOPTHBIX CPENCTB B
rmaBax 2, 8 u 9. B Iepmanuu pesepsyap
>KUAKoro HaBo3a obbemom 16.000 i1 ctout
or 50.000 zo 200.000 eBpo. It eMKOCTH
IPOM3BOJATCA B HEOOJBIIOM KOIMYECTBE
¥ 3aIUIAHMPOBAHBI HA JIECATHIETHUN CPOK
SKCILTYaTaLHH.

Bmecre ¢ Tem, xak BUHO U3 MEXIYHAPOH-
HOTO CPaBHEHMS, CETbCKOXO3ANCTBEHHAA
TEXHUKA IS paCIpefieIeHUS SKUIKOTO Ha-
BO3a HE JJOJDKHA OBITH TAKOM Ke TOPOrow,
kak B Iepmanun. Ha roro-socroxe Eppo-
Bl YK€ CYImECTBYET HECKOJIBKO MECTHBIX
IPOU3BOJUTENEH TPAKTOPOB U CENbCKO-
XO3AUCTBEHHOM TEXHUKH, KOTOPbIE CEPTH-
¢unmposansr ISO u oyen» apdexTuBHO
paboraior. ITH MeCTHBIE, PETHOHAIbHBIC
WM HAIIMOHAJIBHbIE TIPOU3BOJUTE MOT-
7 GBI CTPOMTH JICIIEBBIC PE3CPBYAPHI AT
XKUZIKOTO HABO34, H30eras gaxe IMPEKHUE
OmmOKH, JOMYIIECHHBIEC TPOU3BOJUTEIS-
mu Bocrounoit EBporsr.

Kax TIPaBUJIO, CBAPKA PESEPBYapa ML JKUJI-
KOTO HaBO3a OCYIIECTBILIETCA MO MHJMBH-
TyaJbHBIM TTPOEKTAM, M OH 3JIEKTPUPUITI-
PyeTcs CXeMaMu, BBITIOJTHEHHBIMU BPYIHYIO
~ HyJIBTOM JUCTaHIMOHHOTO YIPABJIEHUS,
KOMIIOHEHTAMHM aBTOMATUYECKOTO KOHTPO-
JIS 1 KOHJMIMOHUPOBAHUEM BO3yXa.

Ha wundorpaduxe 8 mamu 6pu10 moxasa-
HO OOBIYHOE H3TOTOBJICHHE PE3CPByapa
JJ14 YKUJIKOTO HaBO3a B [epMaHuM B lecsTh
I1aTOB.

OTH JecATh MaroB MOXKHO PasIUYMTh, UC-
XOJIAl U3 JIBYX KPUTEPUEB:

1. Kakyio pgomo mHpOHM3BOACTBA MOXKET
BBIITOJIHUTG ITIPOM3BOJMTEND  PE3EPBY-
apa Ui OKHJKOTO HABO3a, 4 3HAUYUT,
He TpebyeTcst 3aKJIOYEHHE JJOTOBOPA C
TPETPUMHU JIMIAMU MU 3aKkynka? EcTs
HaJIe)KHBIC OTHOIICHHA COTPYAHUYECTBA
U MAPTHEPCTBA B Cdepe CTPOHUTETbCTBA
Pe3epByapoOB ¥ IIACCH, OHU BO MHOTOM
IepeaHsl B ayTCOPCHHT. bompmmucTo
9MIEKTPUYECKUX M KOHTPOJBHBIX CH-
CTEeM IIPOM3BOAUTENIEH TPAHCIOPTHBIX
CPEZCTB IIPOUSBOJATCA HA BHYTPEHHEM
yposHe. BHyTpeHHHE 97IEKTPUKH 9aCTO
PaspabaThIBAIOT MHAMBU/YAbHBIE pe-
IIEHMS JITIS CXEM.
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[TIABA 11

BepTMKanbHas UHTErpaumsa B aBTOMOGUNECTPOEHUM

MnaHMpoBaHMe NPOM3BOACTBA pe3epByapa AN XMAKOro HaBo3a

[My6uHa NpoM3BOACTBEHHOIO BU3HECA MO CPABHEHMUIO C BHELLHUM

BEPTUKAJIbHAS BEPTUKAJIbHAS
MHTErPALIMS B % 3TANbI MHTEFPALMS B %
3KOHOMMYECKM B BHELLHSSl TOPTOBNIA
FEPMAHUHA NMPOU3BOACTBA (TEPMAHMSA)
YA [MponseBoacTeo
30 KOHTeMHepa (cTanb) 100
100 u@ CBapouHble paboThi 100
30 % Laccw v npusog, 70
100 TOPMO3HbIE CUCTEMBI 70
2 KabuHbl u
100 %@'@@ aKCnayaTaLms SN
100 K- B JnekTpuKa 50
80 ﬂ% DNeKTPOoHMKa 30
80 % KoHTponb 5 80
= (nepudepurdeckunin)
100 69 CoepguHeHuns 55
(mopkntoveHme)
Jonyck K akcnayataumu
100 @ Ha foporax obliero 100

noNnb3oBaHUA

O UHpoepaguk 8: Banosas dobasieHHas cmouMocms cmpoumesibemaa U chbopxu pe3epsyapa 0715 JHCUOKO20 HaBO3a.
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Mecto pasmeLLeHna CeNbCKOXO3ANCTBEHHOM TEXHWKM

2. Kakas yacTp IPOAYKIMK MOYXKET ITPOH3-
BOOUTBHCA Ha MecTe? 3[eCh MbI BbIJIBU-
raeM IPENIONIOKEHUA 06 u3BECTHOM,
MMEIOIIENCA KOMIETEHTHOCTH U TIPOU3-
BOJIUTEILHOCTH, KOTOPasA BBITEKAET M3
TOTO, YTO ILieHa ¥ 9$PEKTUBHOCTH, BO3-
MOYXHO, IIPaBUJIbHBIE.

IlpouenTer B seBoM cronbuKe (3eeHblit
34rOJIOBOK) YKA3bIBAIOT HA Pa3Mep CPefHeNt
HOOABIEHHON CTOMMOCTH, OPraHU30BaH-
HOM Ha BHYTPEHHEM YPOBHE ¥ HEMELIKHX
TPOU3SBOAUTENEN  CETbCKOXO3AMCTBEHHOM
TEXHUKHY Ha eAuHuULly. [IpOLeHTHI B IpaBoM
cronbuke (CHHHUI 3arolOBOK) YKa3bIBAIOT
Ha pasmep [0GABICHHON CTOMMOCTH Ha
MECTHOM YPOBHE Ha I0r0-BocToKe EBpors,
OCTJIBHOE MOYKHO IIOKYIIaTh, HAIPHMEP, B
Tepmanmu.

Y0651 MOXKHO OBLIIO OLIEHUTH PEATBHOCTD
M3TOTOBJICHUS PE3ePBYaPOB I XKUAKOTO
HA4BO32 Ha IOT0-BOCTOKe EBpormbl, ciemyer
PACCMOTPET  KOMIIETEHTHOCTh  MECTHBIX
KOMITAHMI Ha DasHBIX STallaX MPOHM3BOJ-
cra. COINIACHO HANIMM MCCIIEOBAHUAM,
LICHTPBI 110 CTPOMTENBCTBY PEe3epByapoOB,
CBAPOYHBIM paboTaM M JOPOXKHON OMO-
JOranuy MOTYT 0e30macHO pasMelaThb-
cs Ha wro-Boctoke Epomsr. Pabotst mo
CTPOUTENBCTBY U BBICOKOTOYHOM CBapKe
CTaJIBHBIX M3JCTUH BO3MOYKHBI Hd MECTHOM
ypoBHe 6e3 Kakoro-nmbo orpaHudeHus.
HopoxHoe onobpeHre KOHTEHHEPOB BO
MHOTOM 3aBHCHT OT MECTHBIX PerIaMEH-
ToB. CriokHee GyzeT COTpyAHUYATS C MECT-
HBIMU [IPOM3BOAUTEISIMY WIACCH, TIEpesad,
TOPMO30B U CLCIUICHUH, KOTOpbIEe GOoIb-
LIefT 9ACTHIO 3AKYIIAIOT 3aI9aCTU Y IIOCTAB-

mukos 13 Bocrounoit Espormsr. ITocraska
KabUH (CaIOHOB), JIEKTPUIECKHIX CUCTEM
TOIK/TIOYEHHE B HOJTBIION CTEMEHH 3aBUCAT
OT MECTHOTO IPOMBIIIEHHOTO HTPOGUILS
IPOUBBOJUTEIS, SIEKTPOHHBIX CHUCTEM —
OT MapKH TPaHCIIOPTHOTO CPEACTBa, TO
€CTb HACKOJIBKO OTK43bIBACTCA, HALIPUMED,
OT KOMIIETEHTHOCTH M KOHTPOJIL HeMelLl-
KHI1 APTHEP 110 TEXHONOTUH.

B yesnoMm, Mbl 0)KMgaeM, YTO BBHICOKOKAYE-
CTBEHHAsl TEXHOJIOTHSA, Heobxoaumasd mJid
CTPOUTENBCTBA PE3EPBYAPOB I OKHJ-
KOTO HaBO3a, Oy/er JOCTyIHa MECTHO Ha
1oro-soctoke Eppomsr. MectHoe npowus-
BOJICTBO  HEOOXxo#uMOro  obopygmoBaHus
MO>KET CYL]ECTBEHHO COKPATHTh 3aTPAThI
1 OOJIEr9UTh TPAHCIIOPTHPOBKY M HUCIIONb-
30BaHUE >KUIKOrO HaBo3a. Mpl oxxupmaem
COOTBETCTBYIOIMX  AKCIEPHMEHTAIBHBIX
IIPOEKTOB B OJIFKAMIIME TOJIBL.
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asa 12:

HopMbI noBeeHuA

PaboTa ¢ HaBO30OM CBsI3aHA C PUCKAMU JJIst
mozel ¥ >KUBOTHBIX. HempasuibHas me-
pepaboTka MOXKeT IPUBOAUTH K 06pasoBa-
HUIO 60BIIUX 06 BEMOB TOKCUYHBIX I'A30B.
Yacto oHm BBIZENAOTCA He3aMmeTHO. 1lo-
MHMO JMOKCHJIA YIJIEPOZA, METaHA U aM-
MHaKa, 0COOYI0 OIACHOCTh MPEJCTABIIIET,
1aBHBIM 06pasoM, ceposogopoy. becuser-
HBIM a3 CKAIUIMBAETCA HA [JHE E€MKOCTEM
win 6acceifHOB, IOTOMY 4YTO OH TsKEJIEE
Bosayxa. Camas oOIacHas CTOPOHA Cepo-
BOZfOpoOsia: B Gosiee BHICOKMX KOHIIEHTPA-
LMAX OH YK€ HE IOJJIAETCS BOCHPUATHIO,
TaK Kak napanusyer obonsuue. B HusKux
KOHIIEHTPALMAX AXHET TYXJIBIMU AUIAMH.
cepoBofiopofa
Yalje BCETO BOSHUKAIOT IPU B30AITHIBA-

Bricokue xonnenrparyu

HUHW XUOKOI'O HaBO3a B 63CCCfIHaX, AMax,
OUCTCPHAX, PC3CpByapax mJsd
HaBO3a UJIKM B IIOMCUICHUAX. Bo Bcex nepe-

JKUIKOTO

YUCJICHHBIX CITy4qasiax CaeayeT obecneuuTh
AOCTATOYHYIO BCHTHJIALHUIO. Bce aro cy-
KHAT OCHOBAHUEM [IJISI CDOTHOTO 1 HOILPO6—
HOro HMHCTPYKTaXXKa IMEPCOHANA, KOTOpLIﬂ
pa60TaeT C JKHUJIKHMM HaBO3OM. CJ'IeJIYCT
NPUHMMATD CICHHATIBHBIC MEPBI IPEIOCTO-
POXHOCTU B CTy4dac MPOBCACHUA pa60T 10
TEXHUICCKOMY 06Cﬂy>KI/IBé1HI/IIO " pEMOHTY,
4 TAKXKE TIPH BKJIIOYCHHUH U BBIKITIOYCHHH
YCTaHOBOK U peSepByapOB/6aCCCfIHOB AT
JKUIKOIO HaBO3a. B C1yqdac BBIITOJTHCHUA
9TUX pa60T COTPYAHUKAMM BHCITHHUX KOM-
HaHHﬁ, OHMU JOJI>KHBI OLITH TIPOUHCTPYKTH-
poBaHbl PyKOBOACTBOM B OTHOIICHHWH BO3-
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MOJXKHBIX onacHoctei. ITpu obpamennu ¢
HABO30M CJIEJlyeT IPUMEHATH CIIELUATIbHBIE
MepHI IPETOCTOPOKHOCTH U npasua. Pa-
OOTHHKM [OIKHBI OBITh IPOUHPOPMHPO-
BaHbI 00 5THX OIACHOCTSX, HATIPUMEP, C
IIOMOIIBIO MHCTPYKIMH 110 TPUMEHEHHIO.

Baprxanue cepoBogopoyia MOYKET IPUBECTH
K IIOTEPE CO3HAHMA U JIBIXaTEJIBHOM HeJo-
crarognocty. [Tostomy ectb 0coOBIi prCcK
B MECTaX, Ijie BOSMOXKHBI TAKUE BBIOPOCHI
OT SKHJKOTO HaBO3a. JTO MPUMEHSIETCH,
IJIaBHBIM O0pa30M, K 3aroHaM, pemieTya-
TBIM ITOJIAM M MECTAM JIJIs B36AITLIBAHUA U
M3BJICYEHHA )KUJIKOTO HABO3A U3 PE3EPBYa-
POB ¥ AM JIJIA1 )KUJIKUX SKCKPEMEHTOB.

Kpome Toro, Bo Bpemst iepepaboTiu scug-
KU HAaBO3 MOJKET BBIZCATh U JUOKCHUJ
yraepopa. Ecnu on BipIxaercs B CIMIIKOM
BBICOKOM KOHIIEHTPAIMH, TO MOYKET IIPHUBE-
CTH K YJyHIBIO.

ITomumo aTux OPAMBIX UICTOYHHUKOB OIac-
HOCTH, KOTOPbIC MOTYT HaBPECAUTD KaK 370~
POBbBIO, TaK W XXHU3HH, CYMICCTBYCT M PUCK
B3pbIBa MCTAHA ITIPH nepepaGOTKe JKUIKOTO
HaBO3a.



HOprI rnosefeHnA

HPCILOTBPS.H.ICHI/IIO HECYACTHBIX CJIYIaeB CIIYy>KaT CJICAYIOMIME HOPMbI ITIOBCACHUA:

10.

11.

12.

Hukoraa He ocTaBaliTecb BHYTpU 3A4aHUA, Korna B3bantbiBaeTte Uim
nepeKkayumBaeTe KUOKWUIA HaBO3 (HaNPUMeEp, ECAIM 3TO CUNOCHBIN CKag Uim
brorasoBas yCTaHOBKa)!

Bcerna ynocToBepsiATech B TOM, YTO MeCTO, B KOTOPOM Bbl paboTaeTe, AOCTaTOMHO
npoeeTpuBaeTca!

U3beraiite Bcex NoTeHUMaNbHbIX UCTOYHUKOB Bo3ropaHua/obpa3oBaHna UCKp!

Bo BpemMA B36anTbiBaHMA UK nepeKkavykn 1aKoro Haeo3sa 6y.q,bTe
BHUMaTEeJibHbl K METE0poJIoOru4eCcKUM yCcioBUAM U K HanpaBJieHUIO BeTpa,
YTo6bl HE NMOMNAacTb B BO3MOMHbIV NOTOK BblenAeMblX ra3os!

Bo BpemMA B36anTbiBaHMA UK NnepeKkaykn HaBo3a cneguTe 3a XKUBOTHbIMM,
HaxoaAwWMUMUCA B 3aroHax U 3a UX npegenamu. Ecnu »KuBOTHbIE
CTaHOBATCA 6€CNOKOMHBIMU UK BeayTt ceba HGOGbI"IHO, HeMenJieHHO
npeKpaTtuTe Bce PaGOTbI C XUAKUM HaBo30M!

o BO3MOMHOCTH, Kynute cebe yCTpOﬁCTBO no U3MepeHuio ra3os /1A
BO3MOXHOCTN U3MEPEHUA YPOBHA ra3oB B HaBO3e B Clly4ae HeobXoAMMOCTH.

Jioboe n1L, KOTOpoe 3axXoauT B AMY AN MMUOKOM0 HaBo3a UK Nobyto apyryio
€MKOCTb, NOJBEPraeTcA KpaliHe BbICOKOMY pucKy. HuKorga He 3axopute

6e3 noMoluu nepcoHana no 6esonacHocTH, 6e3 3alUTHOrO OCHALLLEHUA,
yc0BUM BEeHTUNALMM U y6opKu!

fIMbI ANA }UAKOro HABO3a [O0MKHbI 6bITb XOPOLLO 3aKPbITbl U NOMEeYeHbI!
Beperute geteit 0T AM, 6aCCEMHOB MM EMKOCTEN C HMUOKUM HaBo30M!

CneayiTe MHCTPYKLMAM No paboTe u Ucnonb3oBaHUIo 06opyaoBaHuA!

He npuHMMaiiTe nULy, He NeiTe U He KypUTe BO BPeMsA paboThl C HUAKUM
HaBo30M!

3anoMHUTE, YT }KMAKUIA HaBO3 NpU BbICOKUX TeMnepaTypax Bo3ayxa
pacluMpAETCA U BbiAENAeT TOKCUYHbIE ra3bl: 3T0 MOXKET NPUBECTM K JIONaHMI0
Tpy6. 06ecneysbTe, NOManNyMcTa, Ha Takue Cllyyan BJOCTaTo4HYI0 BEHTUAALMIO!

Ber moxkere IOIYyIUTh TOMNOJTHUTCIIBHYIO I/IH(l)OpMaU,I/IIO OT OTBETCTBEHHOU KOMMCp4e-

CKO 4CCOIMALIMHU BALIEH CTPAHBL.

Hudorpapux 9 (Ha ciefyommeil CTpaHUIIE) COFEPIKUT OPUIMHAIBHOE M3JIOKECHHUE HH-

CTPYKLMH 11O pa60Te C JXXUJKHMM HAaBO3OM B GCMaHPIPI, KOTOpasd KPaTKO IPCACTABIIACT

BOKHEHIITNE UCTOYHUKH OTIACHOCTH U paBuJIa IIOBCACHUA.
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[TIABA 12

WHcTpyKuuM no npuMeHeHuio

CornacHo lMpaBunaM o6paLueHus ¢ onacHbIMM BelLecTBaMm U lpaBunam oxpaHbl 300poBbA 1 6e30nacHoCTY Tpyaa

MecTo pa6otbi/Cdepa aeatenbHocTU: B3banTbiBaHWe uOKoro HaBO3a / NPOMbIBaHME BYCKHbIX KaHasnos / paboTa B AMax 4na
YKMKOro HaBo3a

HaumenoBanue onachoro sewecrsa: }KUAKUWA HABO3 / YKUAKUE 3IKCKPEMEHTbI

(cMecb ra3oB CepoBoAOPO.a, AMOKCMAA YITIepoa, MeTaHa 1 aMMUaKa / SKWUOKUIA HaBo3)

®

0O

QD

OnacHocTu AnA niofei U OKpyMatowel cpeabl

OnacHocTb oTpaBneHus cepoBopopoaoM (H2S)  (ras Tarkenee Bo3gayxa)

OnacHocTb yaywbA anokemaoM ymepoga (C02)  (ras Taenee Bo3gyxa)

OnacHocTb B3pbiBa MeTaHa (CH4) (ras nerye Bo3gyxa)

OnacHocTb aMMM1aKa na 3goposbs (NH3) (ras nerye Bo3gyxa)

OnacHoCTb B3pbIBa, YAyLUbA, 0TPABEHWUA B AMaX M EMKOCTAX C MUOKMM HaBo3oM!

HMOKMIT HaBO3 MOXKET CofiepHKaTh TaKMe BELLLeCTBa, KaK rpubbl, 6akTepuu, BUPYChI, KOTOPbIE MOTYT BbI3blBaTb
annepruyeckme peakuum Uim TAKeNble MHPEKLMK.

3awuTHble Mepbl U NpaBuia noesegeHus

3awmTHble Mepbl 1 NpaBusia noBefieHNA 0CHOBaHbI, Kak NpaBuio, Ha KOHKPETHbIX YC/I0BUAX Ha pa6oqu MecTe U
BUAe 1 npouecce o6pameHMH C HaBO30M.

He npunmmaiiTe Ny, He neiite 1 He KypwTe BO BpeMA paboTbl. 3apareHHylo oy crefyeT CMeHunTb. Mepen
nepepbIBaMM UNK B KOHLLe pabouero AHA BbIMOIATE PYKM 1 CMIOSIOCHUTE 3apaxeHHble YacTy Tena.

B cnyyae BbI6poCOB ra3oB Npu B36anTbIBaHAM UM NepeKadke MUAKOro HaBo3a:

- XopoLuo npoBeTpuTe 3aroH/nometLteHue. OTKpoiiTe [Bepy. BKouMTe BEHTUNATOPBI HA MaKCUMaITbHYI0 MOLLHOCTb.

- W3beraitTe UCTOUHMKOB BO3ropaHua/06pa3oBaHuA UCKp. He KypuTe 1 He UCMoNb3YITe OTKPbITbIE UCTOYHUKM OTHS. ;
/A36erariTe 3neKTPUUECKMX UCTOYHUKOB BO3ropaHus. 3aKpouTe ra3oBbli Bbikio4aTesb. He BbinonHanTe paboThl
no cBapKe unm peske. He npoBoauTe TeCTbl Ha TpaHCMAIOMUHALMIO. He 3axoauTe B 3aroHbl BO BpeMs paboT no
B36anTbIBaHMI0, yOOpKe.

PUCKM NpK KOHTaKTe C *MUOKMM HABO30M:

- 3alumTa pyK: 3aLLUMTHbIE NepyaTKu, YCTOMYMBLIE K XMMUYECKUM BELLLECTBaM.
- 3aluTa mMas3: 3aLUTHBIE OYKU.

- 3awmTa Tena: pesvHoBbIA $apTyK, 3aLUMTHaA OfeMaa, Pe3UHOBbIE canory.

[ononHuTenbHo Npy 3axo4e B AMBI M Pe3epByapbl A/A HUAKOro HaBo3a:

- 3almTa gbixaHus: gbixaTebHoe YCTPOCTBO, He 3aBUCALLIEE OT OKpYXKatoLLeit cpesbl.

- JlnuHas 6esonacHocTb: PeMHM 6e30MacHOCTH € TPEHOMKHUKOM M NebefKoi. [1Ba YenoBeKka CreaAT 3a CrycKoM B
fIMy UM B pe3epByap 417 UAKOTo HaBo3a.

|'Ipu HecHYacTHbIX ciy4aax:

- MpenynpenuTe COCNY}VBLEB, COOBLLMTE PYKOBOAUTENAM.

- Ecnm prcKoB HeBO3MOMKHO U36eaThb — NpeKpaTuTe paboTbl Mo B36aNTbIBAHWMIO UM NepeKayKe.

- He 3axomuTe B AMbI, KaHarbl, pe3epByapbl 1A }WUAKOT0 HaBO3a B LiENAX CMaceHns NIoAei UNn UBOTHBIX 6e3
3aLLMTHOrO OCHALLEHUA U AbXaTeNbHOro YCTPoiiCTBa.

- 06ecneybTe 4OCTAaTOYHOE MOCTYMIIEHWE MUAKOrO Bo3Ayxa. [lepei TeM, KaK 3aiiTu B AiMbI, KaHarbl, pe3epByapbl
LAl }KMOKOr0 HaB03a 6e3 3aLLMTHOr0 0CHALLEHWSA, OLEHUTE PUCKM.

OkasaHue nepBoi NoMoLLU

- lpu NpuHATMM Nio6o Mepbl yaocToBepbTeCh CHavana B co6CTBEHHOM 6e30MacHoCTH.

- B cnyvae BbIxaHuA: JOCTYN K YncTOMY BO3ayxy. B cryyae notepu co3HaHuA ocBoboguTe AblxaTeNbHble NyTu.
06paTuTech 3a MeMULMHCKOW noMoLLbio. CoobLLmMTe BpaiaM 0 BO3MOXHOM OTPaBiEHNM CEPOBOAOPOLOM.

- B cnyyae nonapaxua B rmasa: HeMe[J1eHHO YAanuTe 3aparkeHHble BeLLy, MPOMOTe BOAOW 3aparKeHHble MecTa.

- B cnyyae motatma: CnonocHuTe pot Bogoit. 06unbHO Bbineiite Bofy.

JInLo, oKa3saBLLee NepByio NOMOLLb:

Bpau:

LienTp coobieHuns o6 otpaBnenuu: 0228/19240

IKcTpeHHan cnyxba: 112

MpaBunbHoe yaanexue

Qunctute 3aparKeHHble NOBEPXHOCTU. XpaHVITe, nepesosute n pacnpeuennme HaB03 B COOTBETCTBUU C
NonoXeHnAMN 3aKoHodaTe/1bCTBa.

O Whgoepaguk 9: MHcmpyKyuu no npuMeHeHuto PacnopsadceHus 06 onacHeIx 8ewjecmeax
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Masa 13:

PekoMeHOauUmMm

. Kupxuil HaBo3 — I€HHOE BEIECTEBO.
Ilpu npepBapuTeIBHOM MCIONB30BA-
HUM B 6MOrasoBoil ycraHOBKe My 6e3
TAKOBOTO, OH JIOJDKEH IMPUMEHATLCA B
KadyecTBe yoOpeHus, KaK 9acTh BKHO-
I'O CEJIbCKOXO3AUCTBEHHOTO ¥ 9KOHOMHU-
YECKOTO I[UKJIA.

. Cbpoc >KMEKOrO HABO3A B MECTHbIE
BOJIHbIE MCTOYHMKHM WMJIM B TOJ3EMHbIE
BOAbI IPUBOJAUT KO MHOIMM OTPHIA-
TEJIBHBIM BOSJICHCTBHAM HAa OKPYIKaIO-
LyI0 Cpefy, KOTOPBIX HEOOXOmMMO u
MoxxHO u3bexars. CepbesHslil yiepb,
HAaHECEHHDII OKPYKalomleH cpefe, Kapa-
€TCS 3aKOHOM, B TOM YHCJIE, ITyTEM IIPH-
MEHEHHS CYPOBBIX HAKA3AHUH.

. XpaHeHue U JaabHedmas nepepaboTka
JKHMJIKOTO HABO3a HE JOPOTas U HE CJIOXK-
Has. Ha MecTHOM ypoBHE Bcerga MOXKHO
BHEJIPUTD JOCTYIHBIE U 3QPEKTUBHEIE
pelIeHNs, HAIPUMEP, XPAHEHHE B pe-
3epByapax U3 rOTOBOM OETOHHOM cMecH
WM, TIPU HEOOXOZUMOCTH, B OT/CJIAH-
HBIX IIJIEHKOM baccelfHax.

. BakeH MOMEHT HaHeCEHUS >KUKOTO Ha-
BO3a Ha MOYBY: TIOMUMO YCTaHOBJIEHHbIX
HEPUOJIOB OTPaHUYEHUH Ha y,qupeHI/Ie
TIOYBbl, MEPHOMbl HAHECEHMSA y,u06pe—

HUM 3aBUCAT OT IIOTOIbI, OCAZKOB U BUZA
KyJIBTYPBbl, IOTOMY YTO ITOJIOYKMTETbHBIN
adPEKT MMIKOro HABO3A JUIA KAYeCTBA
IOYBbI 3aBUCUT OT TOTO, MOTYT JIM M Ha-
CKOJIBKO XOPOILIO MOTYT 6BbITH TIOTJIONIE-
HbI IIMTATEJILHBIE BEIECTBA. JTU 3HAHUA
06pa3y10T OCHOBHYIO KOMIIETEHTHOCTb
COBpEMEHHOTO dpepmepa.

. B 3amagnoit EBpone texHonorus naue-

CeHUsI yoOPEHMI IOy KT CYLIeCTBEH-
HOE pasBHUTHE, OT pPasbphIsrHBaroieit
$opcyHKM ¥ IO BHECEHUS B IIOYBY, HC-
HOJIb3Ysl IIAHTOBBIE CUCTEMBI MOBEPX-
HocTHOro HaHecenws. Obopyposanne
JJIS TPAHCTIOPTUPOBKU U HAHECEHHS OT
[MOCTABIIUKOB  CEJIbCKOXO3AUCTBEHHbIX
MAIIMH OCHALEHO JOJDKHBIM 00pasoMm.
CHavana CelbCKOXO3ANUCTBEHHOE 000-
PyZiOBaHHE U YCTaHOBKHU JIOPOTHE, HO
1O Mepe TOBBIIIEHUA CIPOCA UX MOYK-
HO JIEIIEBJIE€ TPOU3BOAUTD HA MECTHOM
ypoBHe. BpemeHHOI moMOIIBIO ABJIAET-
Cs UMIIPOBU3ALMA U COTPYAHUYECTBO,
HAIIPUMED, IyTeM apeHybl Heobxopu-
MBIX MALIMH WK obopynosanus. Acco-
[MALMU ¥ OPTaHbl BIACTU COJEHCTBYIOT
Hayajay COBPEMEHHOTO HCIOJIb30BAHUSA
JKUJKOTO HAaBO3a, U €CTh BO3MOXKHOCTD
HOJA4YM 3aABOK HA IPOEKTHI PHHAHCH-
poBaHuA.
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[TIABA 13

6. Jlus crpourenscTBa 6rorasoBoit ycra-

HOBKH Ha K0T0-BOCTOKe EBPOIIBI MOXKHO
HaTH 3aUHTEPECOBaHHBIX OHM3Hec-Tap-
THepoB. Takum 00pasoM, MOXXHO pas-
BUBATh OITHMAJIbHBIE CHCTEMBI C KO-
HOMMYECKOHM M SKOJOTHYECKOH TOYKU
3PEHHs, KOTOPbIE IPUHOCST JOTIOIHU-
TeJIbHYIO PUOBLIL 32 CYET BOSOOHOBILA-
€MOl sHepruu!

. ITpenmymectsa nepepaboTKu JXUFKOrO
HABO32a 3aKJII0YAIOTCA B TOM, 4TO B Mos-
IOBe, HAIIPUMED, TPETH BCETO MMIIOPTA
MUHEPIBHBIX BEIJECTB MOXKHO u30e-
»KaTh, €CJM MCIIOJIb30BAaTh B KAUECTBE
yA0OPEeH IS KUIKII HABO3 (IPUMEHUMO
K crpanam IOro-Bocrounoit Espomsi,
ocobenno k Cepbuu, YkpauHe), 110 jaH-
HeiM Maschinenring Kommunalservice
GmbH, nocie MHOTOYMCIEHHBIX UCCITE-
JIOBAHUH B JAHHOM 06acTH. DTO YETKO
OTPLKAETCSI ¢ HKOHOMMYECKOHM TOUKU
3peHs U Ha KadecTse mousbl. Kaxercs,
YTO U3MEPEHHUE [IUTATENBHOM LIEHHOCTH
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XKUJIKOTO HABO3a CIIOXKHO OIPEETUTh
KaK XMMHYECKYIO GOPMYNIy [O TOrO,
KaK HABO3 MOYKHO OyJICT UCIIOJIb30BATS.
OpHako 3TO MEPBOHAYATBHOE JJOTIOTHHU-
TEJIBHOE YCUIIHE TIO BBLACHEHUIO XMMHU-
9eCKOM (GOPMYJIBI HABO3A CTAHOBUTCA
HEOOJIBIINM YCHIIHEM II0 CPABHEHHIO C
apdeKTOM pacIpeiesIcHUs HABO3a 110
BCEH IOYBE.

. COprIIHI/I‘ICCTBO C CoCeasAMHU B BHIC

MECTHBIX OUPIK MM ACCOLMALIII MOYKET
CITY>KUTh MOCTOM MEXK]IY CEJIbCKOXO3SM-
CTBEHHBIMHU M KHBOTHOBOJYECKMUMU
gepMaMy PErMOHa, MOYKET COKPAaTHTh
3aTpaThl M MAaKCUMAJIBHO IIOBBICHTD
HOJIB3Y.

. HpaBI/ma 6€30IaCHOCTU U 3HAHUE BO3-

MOXXHBIX OIIACHOCTEH IpU obpareHun
C SKUJKMM HABO30M 3aIUTAT BAC OT PU-
CKOB /Il 3lOPOBBA.



PekoMeHpaLmm

Mpunoxkenue 1: VICTOUHMKM MHOPMALMM (accoumaLmm, OpraHbl BNacTW W areHTCTBa No ¢MHaHCMPOBaHMIo)

HanmeHoBaHue
MOJ1I10BA

(AIPA) AreHTCTBO M0 MHTEPBEHLIMAM W MaTeMaM B
CENbCKOM X03AHACTBE

(AIPA) AreHTCTBO N0 MHTEPBEHLIMAM W NNIaTEMaM B
CENbCKOM X03AIACTBE

(AIPA) AreHTCTBO M0 MHTEPBEHLIWIAM U NyaTeXaM B
CE/bCKOM X03AlCTBE

(UCIMPA) MpoeKT «KoHKypeHTocrocobHoe cefbckoe
Xo3AicTeo B Monaose» MAC-P

AxapieMna Hayk MonzioBbl

ArpapHbi yHUBEpCUTET
ArpapHbii yHUBEpCUTET
AreHTCTBO pervioHanbHoro passutiA LieHTp

IpoeKT «KoHKypeHTOCTIoCO6HOE CeNbCKOe X03AIMCTBO
B Monpose» MAC-P

TpoeKT «KoHKypeHTOCTOCoBHOE CeNbCKoe X03ANCTBO
B Monpnose» MAC-P

MWHMCTEPCTBO CEfbCKOrO X03AMCTBA, PErMOHANBHOM
PasBUTA W OKpYMKaloLLiel Cpefbl

MWHMCTEPCTBO CEfbCKOTO X03AMCTBA, PErMOHANBHOM
PasBUTUA W OKpYMaloLLielt cpedp

MWHMCTEPCTBO CENbCKOTO X03AVCTBA, PEr1OHANBHOMO
Pa3BUTUA 1 OKPYMaloLLIel cpepbl

HaupoHanbHan pepepauma gepmepos Mongossi
AGROinform

HaLmoHanbHbIA MHCTUTYT SKOHOMUYECKUX
MCCeao0BaHuUM

AreHTCTBO permoHanbHoro passutus Cesep

OpraHu3auma no pasutuio cexktopa MCI
AreHTCTBO pervoHanbHoro passutuA {0r
YKPAUHA

KoHcantuHrosble YCnyru B Ce/lbCKOM X03fCTBE
EVIOZ-)HepI'eTVI"IECKBFl accoumauma praMHbI

BuosHepretyeckan accoumaums YkpauHbl

MUHICTEPCTBO SKOHOMYKM, TOPTOBIM M CENILCKOrD
X03fCTBa

SEC Biomass
CEPBUA

Cepbckan accoumauma buorasa

MMHVICTGPCTBO CeNbCKOro X03AWCTBA, N1ECOB 1 BOf

SERBIO HauoHanbHaa accouuauma 6uorasa
PYMbIHUA

MMHVICTepCTBO CENbCKOro X03ANCTBA U pa3BUTUA cena

PyMbIHcKaA accoLmaLya no 6romacce v brorasy

Damunus, uma

Bapwm Kypmeit

Ceppruy batiowka

Metpy ToiMbyp

Jineuy ymoBcKn

Auppvew Cepapum

Jiueuy BonkoHoBuy
10pue MenbHrK

Bviopen Happan

Obra CanHuyK

EymreH BovHuukm

TarbAHa Huctopuka

Muxamn MakupoH

[opuH Arppoc

Aypenua borpapb
Eymenus
JlyKaLueHko

MapwatHa
YeboTapb

10nma Koctun

Mapws Kynewosa

Onekcuin Opnos

MavicTpumH
Brapumup

Tapac Kaluka
Teoprum lenetyxa

Bonogumup Makap

[anKo Bykosnu
Bpanucnas
Hegnmosuy

[laHKo BykoBuy

Emun Jymurpy

MapuanHa
Crovtyecky

HonHocTb

Avpexrop

3aMecTuTenb AvpexTopa

3aMecTuTenb AvpexTopa

McnontuTenbHbIi avpexTop

AxapeMuk B obnacTn
CesIbCKOr0 X03AMCTBa.

PekTop
lpopexTop
[eHepanbHbIV MpeKTop

3aMecTuTens avpeKTopa
KoopauHatop koM. Bu C

KoopamHatop koM. A

[ocynapcTBeHHbIN CeKpeTapb

[ocynapCcTBEHHbIN CEKpeTapb

TocynapcTBeHHbIii cexpeTapb

[eHepanbHbIV iMpeKTop

HauanbHuk [enapTameHTa

Cneupanmct no
NnaHMpPoBaHMI0

[eHepanbHbIV MpeKTop

[eHepanbHbIi AMpeKTop

CTapLunii KOHCYNbTaHT
[vipekTop UABIO
MuHucTp

[vipekTop

[vipekTop

Mpencenartens accoupaLmm
[ocynapCcTBeHHbIN CeKpeTapb

[vipextop

[ocynapcTBeHHbIN CEeKpeTapb

CrapLumii KOHCYNbTaHT

Tenedon

+37322222786

+37322222786

+37322222786

+373 22 244469

+3732224 4858

+37322 312258
+37322 312 256
+373268226 92

+373 22 222465

+373 22 222465

+373 22 204 503

+373 22 204 501

+373 22 204 502

+37322235 698

+37322501100

+373 23161980

+3732229 57 41
+373 24126286

+38 09500 96 251
+38 044 253 2856
+38 044 253 1055
+38 044 456 9462

+38 068 863 4687

+38 169 5520 432

+381113620 115

+40213 072329

+40752 137 414

vadim.curmei@aipa.gov.md
sergiu.batiusca@aipa.gov.md
petru.timbur@aipa.gov.md
campu@campu.md

ipaps_dimo@mtc.md

Lvolconici®uasm.md
i.melnic@uasm.md

viorel jardan@adrcentru.gov.md

campu@campu.md
campu@campu.md
tatiana.nistorica@madrm.gov.md
mihail. machidon@madrm.gov.md
dorin.andros@madrm.gov.md
abondari@agrofarm.md
eugenia_lucasenco@yahoo.com

spsp.adnord@gmail.com

iulia.costin@odimm.md

adrsud@gmail.com

oleksiy@farming.org.ua
info@uabio.org
pré@me.gov.ua
info@biomass.kiev.ua
office@uagra.com.ua
info@biogas.org.rs
danko.vukovic@biogas.org.rs
predsednik.vlade@gov.rs

office@serbio.rs

cabinetss.dumitru@madr.ro

mariana.stoicescu@arbio.ro
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Mpunoxkenue 2: KoadduumeHT nepeBoaa GM3mM4ECKOro NorosioBbA B
YCNOBHbIE M0/10BbI ANA eanHMLL cKoTa (EC)

OnucaHue EC
[MoHM 1 MenKune KoHK 0,70
[pyrve nopogs! KoHen Mnagwe 1 roga 0,70
e Or1po3ner 0,70
o 013 o 14 ner 1,10
o Ot 14 ner 1,10
Tensata MnapLwe 6 MecsLEB 0,30
MonopHsK 6 mecaues — 1 ropa

o Camupl 0,30
 Camku 0,30
CKot 1rop—2roma

o CaMupl 0,70
o CaMku Ha ybor 0,70
« Camku and depMbl 1 NneMeHHble 0,70
CKot oT 2 net

o Camupl 1,00
» Camku 1,00
- Tenku Ha yboii 1,00
- Tenku onA Gepmbl v NNeMeHHble 1,00
- MonouyHble KopoBbl 1,00
- [loViHble 1 KopMALLME KOpOBbI 1,00
o CKoT Ha Y60 1 MACHOI CKOT 1,00
Osupb! 10 1 rofa, BKIKOYaA ArHAT 0,05
Camkm oBeL, o 1 ropa, nnemMeHHble 0,10
Bapatbl B Bo3pacTe 1 roga v cTapLue, nieMeHHble 0,10
MscHble 1 apyrue oBLbI 0,10
MopocsAra 0,12
CBuHbM [0 50 Kr Ku1Boro Beca 0,22
CBMHbYM Ha OTKOpME

» 50 Kr — 80 Kr *mBoro Beca 0,40
o 80 Kr— 110 Kr »KvBoro Beca 0,40
o Cabite 110 Kr *uBoro Beca 0,40
MnemeHHble CBUHBM cBbiLLIe 50 K *MBOro Beca, KabaHbl 0,33
o CBMHOMaTKW, bepeMeHHble BriepBble 0,33
« [Ipyrue 6epemeHHble CBUHOMATKM 0,33
« HebepemeHHble CBMHOMATKM 0,33
« [Ipyrue HebepeMeHHbIe CBUHOMATKY 0,33
Kypbl-Hecylukm 1/2 ropia v cTaplue 0,0183
LibinnaTa 1 Kypbl-Hecywukm oo 1/2 roga 0,0044
Kypb! 1 neTyxu Ha MACO 1 Ha y6oi 0,0091
lycu 0,0067
YTku 0,0231
VHAatoku 0,0167
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MpunoxeHna

Npunoxkenue 3: Pernament JGS
(CvcTeMbl XpaHeHNA 1 06paboTKI HIUOKMX IKCKPEMEHTOB,
MKMOKOro HaBo3a M cMnoca)

1.2.

2.2.

PacnopsikeHue 0 cucTeMax 0GpalieHus C BEIeCTBAMH, OMIACHBIMU 711 Bogs! 1, 2 (AwSV)
Ipunoxenne 7 (x Yacru 13 (3), Yacru 52 (1), maparpad 2 nyukr 1 mopnyHkr a)
TpebGoBaHuUs K CHCTEMaM XpaHEHUs U 00pabOTKY HKUAKUX SKCKPEMEHTOB, )KUKOTO HABO3a ¥ CHIIOCA

Ceosuika: Ipaxpganckuit kogexe Tom 1. 12017, 953 - 955)

Omnpepenenns

Cucremsr JGS BKIIOYAIOT, ITABHBIM 00pPasoM,
KOHTEHMHEPHI, KOJUIEKTOPHBIE sMBI, 3EMILSHbBIC
GaccelHbl, CUIIOCHBIE DAY, [epeBUIKHBIE CU-
J0cHble GauHu, morpeba U KaHaIbl UId HABO3a,
IUTOIJA/IKK [ XPAHEHUSA TBEPHBIX SKCKPEMEH-
TOB, HATTOTHUTEIBHbIE IUTOLIATKH C IIPUICTAIOLIH-
MU TpybaMu, IIPeLOXPaHUTENIbHbIE YCTPOICTBA,
YIJIOTHUTENH CTHIKOB, IOKPBITHA 1 OOMBKH.
KosnexTopHBIe yCTaHOBKM — 9TO BCE CTPYK-
TypHBIE ¥ TEXHHYECKHE YCTAHOBKH ULt cbopa u
TPAHCIIOPTUPOBKH SKUAKUX SKCKPEMEHTOB, XKUJI-
KOTO HA4BO3a M CHUIOCHBIX HMH(uabTpanmi. Onu
TAKOKe BKJIOYAIOT KAHAJIBI U TPYOBI IO yAaJEHHUIO
HABO34, IPHJICTAIONINE AMBI, HACOCHBIE CTAHIIUK
1 TpyOy [Ofa9M B IIPUIIETAIOLIYIO SIMY, IPH YCIO-
BUH, YTO OHU PEryJBIPHO He [epeKphIBaloTcs (3a-
TPKAIOTCA).

O6mue TpeboBaHM

JJIs1 yCTaHOBOK MOTYT HCIIOIB30BATHCS TOJBKO

UBJeNHsl, BUAbL MU HAOOPBI IS CTPOUTENIbCTBA,

Ha KOTOpPbIE MMEETCs IOATBEPIXKICHUE AeHCTBU-

TEJILHOCTH Pa3PELleH s Ha CTPOUTENLCTBO, C y4e-

TOM IIOJIOXKEHHI 3aKOHA 06 OXpaHe BOpbL.

CucTeMbl HOJDKHBL IPOECKTHPOBATHCS, CTPOUTHCS

U 9KCIITYaTHPOBATHCA TAKUM 00pasoM, 4TOObI:

a) BEWIECTBA, 3ArPASHAIOLIME BOJY, COIIACHO Ya-
cru 3 maparpady 2 nyukty 1 ycrousam ot 1 go
S, He MOTJIM TIPOHHKATD,

b) yreuku 13 Bcex yacTeil yCTaHOBKHU, KOHTAKTHU-
PYIOIIKX C BELIECTBAMY, YKA3aHHBIMHU B IIOX-
HYHKTE 4, MOXHO ObUIO OBICTPO U HAJEKHO
BBIABJIATD,

C) NPOHMKAIOIME BELIECTBA, B LIEJIOM OIACHBIE
A71A BOJBI, MOXKHO OBLTO OBICTPO M HAZEKHO

2.3.

2.4,

2.5.

3.1.

3.2.

BBLABJIATDH B COOTBETCTBUU C YACTHIO 3 ab3a1iem
2 myaxToM 1 ycrosuamu ot 1 10 S, u
d) B cirydae HencIpaBHOCTH, CMECH, KOTOPBIE MO-
YT COAEPIKATD 3arPASHAIONIUE BOJY BELIECTBA,
epepabaThIBaIUCh WK YAALIIUCH JOJDKHBIM
06pasoM, He BbI3bIBAS yIriepOa.
Cucremer JGS JODKHBI He IIPONYCKATh XKHUKO-
e, ObITh CTAOUIIBHBIMY U YCTOMYMBBIMU K BO3-
MOYKHBIM MEXaHHUYECKMM, TEPMUYECKIM U XHUMHU-
YECKUM BO3IEHCTBUIM.
Omnepatop [OMKEH HAHATh CHELUATU3HPO-
BAHHYI0O KOMIIAHMIO COIJIACHO dYacTH 62, [
cTpouTesnbcTBA M peMoHTa cucrtemsl JGS, 3a
MCKJTIOUYEHHMEM CJTydas, KOIJa OH CaM OTBEYaeT
TpeOOBaHMAM K CIELMATM3UPOBAHHON KOMIIa-
HUM. DTO HE NPUMEHAETCA K CUCTEMaM XpaHe-
HUA CUJIOCHBIX MHQHUIBTPAIIHIA obbseMoM 10 25
Kybomerpos, k apyrum cucremam JGS ¢ obmmm
obbemoM g0 500 KyboMeTpPOB WM K CHCTEMaM
XpaHEHHUS HABO3a MM cuutoca obsemomM o 1.000
Kybomerpos.
He paspemraerca cTpoUTENBCTBO pesepByapoB
W KOHTEHHEPOB U3 JlepeBa.

CuHcTeMbl XpaHEHUA >KUAKUX BEINECTB, B Iie-
JIOM OIACHBIX JJI BOJbI

Opnocrennsle cucreMs! xpanenus JGS g xug-
KHX BEIJECTB, B LIEJIOM OIACHBIX JJIA BOABI, 06-
wyM 06beMOM cBble 25 KyGOMETPOB, HOJDKHBI
ObITh OCHAIECHBI CUCTEMON OOHAPYIKEHUS yTEUeK.
OpnnocrenHble TPYObl paspewieHsl Py YCIOBUAK
COOMIONEH A TEXHUIECKUX [IPABUIL.

Yeranosxu s cbopa 1 XpaHEHHUS TAKOKE JOTDK-
Hbl OBITh OCHAILIEHBI CHCTEMON OOHApy>KeHMsI
yTeYeK, COINMAcHO ycnoBuio 3.1. B ciydae ycra-
HOBOK /11 cOOpa 1 XpaHEHHUs, PACIONOKEHHBIX
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4.1.

4.2.

5.2.

6.1.

0, 3arOHAMH MOYKHO OTKA3aThCA OT CHCTEMBI
OOHAPyYIKEHHUA yTeYeK, eCIIM BHICOTA HAKOILICHNS
OrpaHMYeHa HEOOXOAMMBIM OOBEMOM sl ypa-
JIEHWs. HaBO3a U, IJIABHBIM 00pasoM, [0 BBOAA B
HEHCTBUE YCTAHOBKU MPOBEPSETCS COCTOSHUE
CTBIKOB U YIUIOTHHUTEJIEH.

CucreMbl XpaHEHM TBEPABIX SKCKPEMEHTOB U
cuoca

MecTa pasMelleHMs CHCTeM XPAaHEHHs TBEPABIX
9KCKPEMEHTOB U CUJIOCA JOIDKHBI OBITh OCHaILe-
HbI HOKOBBIMU KPASMU U 3aLIHILEHBI OT IIPOHUK-
HOBEHISI CKOIIMBIIMXCS JOXKAEBBIX Bog. B cirydae
CKOIUICHUI CHIIOCA, XPAHSIIUXCA B KPYIJIbIX HIIH
KBAJ|PATHbIX TIOKAX ¥ [EPMETH3HPOBAHHBIX ILICH-
KO, He BBIABUIACTCS KaKUX-1bo TpeboBanmii,
0CcOBEHHO eCJIN CUJIOC U3 HUX HE U3BIIEKACTCA.
Criepyer obecrieunBath, 4TOObI KUFKUE SKCKpPe-
MEHTBI, CHJIOCHBIC WHQUILTPATHL M AOXK/IEBbIE
BOABL C TBEPABIMU SKCKPEMEHTAMH IIOIHOCTDIO
COOMPAIIKCh U YAAUINCh HAWIOKAWIM 06pasom
KaK CTOYHblE BOABI WJIM IepepabaThiBATHCh KaK
OTXOfBL, IPH YCTIOBUM, YTO OHU He OyAyT MCIIONb-
30BATHCS B COOTBETCTBUN C HOPMAJIBHON [PAKTH-
KO y0OPEHMS IOUBBL.

HanonsurensHoe 060pynoBaHye U yCTAHOBKH

ITpy HAIOJIHEHUH WM OIIOPO>KHEHUU CUCTEMBI

JGS crepyer cobmopars ciepyomue TpeboBaHys:

a) Bectu MOHUTOPUHT JaHHOTO mpoLecca u obe-
CIIeYNBATh COOTBETCTBHE HEOOXOZMMBIX Ipe-
HOXPAHUTENIbHBIX YCTPONCTB  BBIFBHIACMbIM
TpebOoBaHMeM Iepes; HadaToM PaboTEL.

b) CobimogaTs gorycrrMble IIpezeIbHbIE HATPY3-
KU CHCTEMbI U IPEJOXPAHUTEIIBHBIX YCTPOUCTB
IIPYU HAIIOJHEHUH U OTIOPOXKHEHUH.

ObecrieanBaTh HajIEKAL I TOHBI cOOp U y/a-

JIEHHE JOXKACBBIX BOJ, 3aPLKCHHBIX OMNACHBIMU

BELIECTBAMU BO BpPeMs HPOLECCA HAIOTHEHUS,

KaK CTOYHBIX BOJi, WIM X MEPepabOTKy Kak OT-

XOfIBl, TIPH YCTIOBUH, YTO OHU He GyZyT HCIONIDb-

30BATHCSA B COOTBETCTBUN € HOPMAJIBHON [PAKTH-

KO y0OPEeHMS IIOUBBL.

O0513aHHOCTH OIEPATOPA MO IPEACTABICHUIO
OTYETHOCTH U MOHUTOPHHTY

Eciy mIaHUpYeTCs CTPOUTENbCTBO, BBIBOJ, M3
9KCIUIyaTal[y MM nepeobopysoBanue cucre-
MBI XPaHEHUSI CUIIOCHBIX MHPHUIBTPALHil 0Obe-
MOM cBbILIE 25 KyOOMETPOB, JFPYroil CUCTEMBI
JGS ¢ obmum obsemom carime 500 xybome-
TPOB MJIM CHUCTEMbl XPAHEHUS TBEPABIX 9KC-
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6.2.

6.3.

6.4.

6.5.

KPEMEHTOB UJIU CUJIOCA o6vemoM carrme 1.000
KybOMETpOB, OIEpPaTOP HOIIKEH YBEJOMHTH
KOMIIETEHTHBIH OPraH B IMCHMECHHOM BHJE HE
MEHee YeM 32 IECTh HeJle/Ib 1O Hayajla yKasaH-
Hbix pabor. ITynxr 1 He npuMeHsercs B caydae
CTPOUTENbCTBA CHUCTEM, TPEOYIOIMX MM I10-
JIYYMBIIMX Pa3pelICHUE KaK MHIMBUJYaIbHBINA
Cy4adl HA OCHOBAHHUHM JIPYTUX IOJIO)KEHUH 3a-
KOHOJATE/IbCTBA, IIPU YCIOBUHU, YTO paspele-
Hue obecrednBaeT U BbIIONHEHHE TPebOBaAHMI
HACTOSLIETO PACIIOPAKEHHA.

Omneparop fOMKEH BECTU PETYIAPHBIA MOHHU-
TOPUHI IPABUIBHOTO (QYHKIMOHHPOBAHHUA U
repMETHYHOCTH CHCTEMBI, 4 TAKXKE MCIPaB-
HOCTb HPEJOXPAaHUTEIbHBIX ycTpoicTs. Ecim
B XOJe¢ MOHHUTOPHHIA COIJTACHO 1 BOBHHUKaeT
IOJJO3PEHUE HA YTEUKY, OH JJOJDKEH HEMEJJICH-
HO IPHUHATh HEOOXOAMMbIE MEPHI IS IIPEOT-
BpAlleHUA YTEUKHU BEIeCTB. B cayyae namruma
IOJJ03PEHUA, YTO 3aTPA3HAIONIUE BEMIECTBA YIKE
YTEKJIH B 3HAYUTETHHOM KOJIMYECTBE U HEJIb3S
UCKJIIOUUTh PUCK 3aTrPASHEHUA BOJHOIO HCTOY-
HUKA, OH JOJDKEH HEMEIJEHHO COOOIUTL B
KOMIIETEHTHBIN OpraH.

Ecin nopospenne 06 yreduke mOpTBEpIKAAETCS
WJIH JIOKA3aHO, YTO ONACHbIC BEIECTBA IPOHUK/IM
B OKPY’KaIOIIYIO CPELLY, OIIEPATOP JIOJIKEH HEME]I-
JIGHHO TIPUHATb MEPHI 110 OTPAHHYCHHUIO yijepba
U PACHOPAJMTECA O BBHIIOJIHEHUM PEMOHTHBIX
VUIM MICIIPABUTEIIBHBIX paboT CHIAMM CIICIJUAIH-
BUPOBAHHOM (HUPMEI, 32 HUCKJIIOUEHUEM CIIydas,
KOIJja OH CaM SABJIAETCA CIENUATU3UPOBAHHON
KOMIIAaHUEM.

B coorsercTBuu ¢ ycnosuem 6.1, onepaTops! pac-
IIOJIATai0T CUCTEMAMMU, IO KOTOPHIM IIPEJCTAB-
JUIIOT OTYETHI MUIM YBEJOMJICHHUS, B TOM 4UCTIE O
IPOBEPKE IFEPMETUYHOCTH ¥ GYHKIMOHAIBHOCTH
TPyD SKCIIEPTOM /10 BBOJA B JICHCTBHE U IPUKa-
30M KOMIIETEHTHOTO oprana. OrepaToph! ZOMXK-
HbI 0DeCIeYnTh IPOBEPKY 3eMILHBIX 6acceiiHOB
SKCIIEPTOM KA KJ[bIE ILATH JIET, 4 HA BOJOOXPAHHBIX
TEPPUTOPHUAX - Kaxkzbie 30 MecsLEB.

OKCIEPT JOMKEH MPENCTABUTh KOMIIETCHTHOMY
OpraHy OTYET O PE3YJIBTATE KAKJOH IIPOBEJCH-
HOHM UM IPOBEPKH B COOTBETCTBUH C YCIIOBHEM
6.4 B TeYEHHUE YETHIPEX HENIETIb ITOCTIE TPOBEICHIA
nposepxu. Ha ocHoBse pesyibraTos nposepxu o
TOJ/DKEH KJIACCHPUIMPOBATh CUCTEMY B OJHY U3
CTIEYIOMUX KATETOPHIt:

a) 6€e3 HEJIOCTATKOB;

b) ¢ Menxumu HerocTaTKAMMY;

C) C CyLIeCTBEHHBIMH HEJOCTATKAMU;



MpunoxeHna

6.6.

6.7.

d) ¢ HepmocTaTKamu, NPECTABILSIIOUUME  OIaC-
HOCTb. JKCIIEPT JJOIDKEH HE3AMEIUTEIBHO
IpOMHPOPMHUPOBATh KOMIICTEHTHBIA OPraH
06 OIacHBIX HEJOCTATKAX.

Order 0 IPOBEPKE COMIACHO YCIOBUIO 6.5 [0

KEH COZIEPYKATH CIIEAYIOMIUE CBEICHMS:

a) Omeparop;

b) Mecropacnionoxenue;

¢) MpenTuduranys cucTeMbl MM YCTAHOBKH;

d) Kiraccndukanust cucteMsl MM yCTaHOBKH;

) Coracust UM pasperieH s OT KOMIIETCHTHBIX
OpraHoB;

f) Oxcrepre! ¥ OpraHuUsaUK, KOTOPBIE TIOJIB3O-
BJIKCh €TO YCIIyTaMu;

g) Bug i obem/coneprkanue IpoBepKH;

h) Beina u mposepena crcTeMa MOTHOCTHIO MK
TOJIBKO YACTHYHO, ¥ KAKUE YACTU YCTAHOBKH
He OBLIN IIPOBEPEHB;

i) Bup u MaciTab ycTaHOBJICHHBIX HEJOCTATKOB;

j) Hary u pesymbrar IpoBepKH, 1

k) Heobxomumbie Mepb! 1 IPeIOKEHNE PasyM-
HOTO CPOKA /ISl MX IPMMEHEHUS.

OrnepaTop JOMKEH YCTPAHUTh HE3HAYHTCIIBHbIC

HEHCIIPABHOCTU MJIM HEJOCTATKH, YCTAHOBJICH-

HbIE BO BPEMs IIPOBEPKHU COIIACHO YCIIOBHIO 6.4,

B TEUCHHE LIECTH MECALEB I10CyIe UX o0bHapysKe-

HUS M, €CITU 9TO HEOOXOIMO COTVIACHO YCIIOBHIO

2.4, CUJTAMH CIICLIMATN3MPOBAHHOM PUPMBI B CO-

OTBETCTBUH C YacThio 62. CyljecTBeHHBIE U OITaC-

HbIC HEHCIPABHOCTH HJIA HEJOCTATKHU OJJIEKAT

HEME/JICHHOMY YCTPAaHEHHUIO. YCTpaHEeHHe Cyllje-

CTBEHHBIX HEHCIPABHOCTEH TpebyeT MOBTOPHOI

nposepku akcriepToM. Ecim sxcnepr obHapyxu-

BACT OIIACHYIO HEUCIIPABHOCTb, OLIEPATOP JIOTDKEH

HEME/JICHHO BBIBECTH CHUCTEMY M3 CTPOS H, ECIIH

I10 MHEHUIO 9KCIIEPTA 5TO HEOOXOZUMO, OLIOPOIK-

HuTh ee. CucTeMa MOYKET OBITH BHOBb BBEJICHA B

TIEMCTBHE TOJIBKO TTOCTIE TOTO, KAK KOMITETEHTHBIM

OpraH IOJYYUT OT SKCIEPTA IOATBEPIKCHHE

YCICMIHOTO YCTPAHEHMsS YCTAHOBJICHHBIX HEHC-

HpaBHOCTEN.

Hmeromuecs ycraHOBKH

B ciyuae ycranoBok JGS, koTopsie yyxe Obi1u 1mo-

CTPOEHHI TIO cocTosAHuI0 Ha 1 aBrycra 2017 roga

(MMeroIpIecs YCTAHOBKHM), C 9TOTO YHCIIA PHMeE-

HSIOTCSL:

a) wacrb 24 (1) u (2), a Taxoke ycnosus 5.1 u 6.1
10 6.3,

b) ycnosus 6.4 go 6.7 mpu ycioBum, 4TO KOM-
HETEHTHBIA OPraH CMOXET PACIOPAFHUTLC O
IPOBEPKE SKCIIEPTOM YCTAHOBOK M 3E€MJLIHBIX

7.2.

7.3.

7.4.

BacceifHOB, TOJNBKO €CIM €CTh IIOJLO3PEHHE O
CYUIECTBEHHBIX MJIM OIACHBIX HEUCIPABHO-
CTAX, U
c) ycnosua 1 10 4 1 5.2, eclu OHM COTEPIKaT Tpe-
GOoBaHMs, COOTBETCTBYIOLIME TPEOOBAHMAM,
KOTOpBIE CJIEAyeT COOIONaTh MO COCTOSHUIO
Ha 31 mons 2017 roja coramacHo COOTBETCTBY-
IOIIMM IOCYaPCTBEHHBIM PEITIAMEHTAM.
B ocranbHOM, 9TH 0B53aHHOCTH 110 TIPOBEPKE
HO-TIPEKHEMY ITPUMEHAIOTCSA K HMMEIOIIUM-
Cs YCTaHOBKAaM, KOTOPHIE yIKE€ IIOJIBEPIajIUCh
IPOBEPKE COIVIACHO HALMOHAJILHBIM perJIa-
MEHTaM, MpUMeHUMbIM Jo0 1 aBrycra 2017
roza.
B ciyuae uMmeromumxcst ycTaHOBOK 06beMOM CBBI-
me 1.500 Ky6OMCTp0B, KOTOpPBIE HE COOTBETCTBY-
0T TpC6OBaHI/IHM ycnosuit 2 10 4 u 5.2, KoMre-
TEHTHBIH OPraH MOXKET PACIOPANUTLCA O MEpPax
II0 TEXHUYECKOH MJIM OPraHU3aIMOHHOM KOPPeK-
THPOBKE,
a) YCTpaHSIOWNX 5TY HAPYLICHUS WM HEJOCTAT-
KU;
b) ITpeaycMOTpeHHBIX B Cllydae STHX Hapylle-
HU B TEXHUYECKUX PABUJIAX JUI UMEIOIIMX-
Cs yCTaHOBOK, HJIH
c) Koropeimu  obecrieurBaercst  COOTBETCTBHE
TpebOBAHNMSM, YKA3AHHBIM B YCJIOBHSAX 2 10 4
us.2.
B cnywasx, mpegycMoTpeHHBIX B myHKTE 1
nopn. b u ¢, crepyer cobmonars TpeboBaHms
yacTu 62 ab3ana 1 3akoHa O BOJOXO3AMCTBO-
BaHUU.
OTO He 3aTPArMBACT OPraH, UMEIOLUI IPABO
M3[AHMA IPUKA30B B COOTBETCTBUM C YACTBIO
100, maparpadom 1, ycrosuem 2 3aKoHa O BO-
JIOXO3IMICTBOBAHUY, B OTHOLIEHUU BCEX UMEIO-
LTUXCS CUCTEM.
B ciyuae uMmeromumxcst ycTaHOBOK 06beMOM CBBI-
me 1.500 Ky60MeTp0B, KOTOPhIE HEBO3MOXKHO
OCHACTHTh CHUCTEMOM OOHAPYXKEHMs yTedeK IO
TEXHUYECKMM IPHYMHAM, HIM 5TO MOXXHO CJie-
JIaTh TOJIBKO HECOPA3MEPHBIMHU YCHUJIUAMH, Iep-
METMYHOCTb CHUCTEMBI JIOJKHA OBITH OKa3aHa
aIEeKBATHBIMU TEXHMYECKUMH CPEJCTBAMU M Op-
raHU3aIUOHHBIMU MEPAMH.
B pacnopsoxkeHHAX B COOTBETCTBUM C yCIOBHEM
7.2 OpraH BIACTH He MOXET TpebOBaTh OCTAHO-
BUTb YCTAHOBKY MJIM BBIBECTH €€ M3 SKCILTyaTa-
LIMH, UJIM BBECTH aJJaNITAIIMOHHBIE MEPEI, PABHO-
LICHHBIEC HOBOY KOHCTPYKI[MU HJIM M3MEHAIOIIME
uenb ycraHoBku. Ilpu ycrpaneHuu cymecTses-
HBIX MJIM ONACHBIX HEHCIPABHOCTEH pe3epByapa
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7.5.

8.2.

JGS, cnenyer cobmopnars TpeboBaHms HacTosIIE-
ro pacnopspxerus. B nporusaom ciryyae x mmero-
IMMCS yCTAHOBKaM IIPUMEHSAETCA COOTBETCTBYIO-
M obpasom Yacrs 68 (7).

B ciyuae umeromumxest ycTaHOBOK 06beMOM CBBI-
me 1.500 Ky60MCTp0B, OIIEPaTOP JOJKEH JOKY-
MEHTJIBHO 0$pOopMuUTH cobofeHre TpeboBa Mt
COIJIACHO yCIOBUAM 6.2 1 6.3, II1aBHBIM 06pasom,
BUJI, COTIEPIKAHIE, PE3YIIBTAT, MECTO U BPEMs CO-
OTBETCTBYIOIIETO MOHUTOPMHIA, 4 TAKKE HIpPEf-
CTaBJLATH 110 TPEOOBAHMIO KOMIIETEHTHOMY Opra-
Hy IIPUHATHIE MEPHI U JIOKYMEHTAIHUIO.

TpeboBanus B 0COOBIX pernoHax
Cucremsr JGS He MOryT yCTAHABIHBATBCA U
9KCILIYaTUPOBATHCS B 30HAX TOBBIIEHHOMN bes0-
IIACHOCTH MJIM HA OXPaHSEMBIX TeppUTOpUsx. B
bostee OTHANIEHHBIX OOJIACTSX OXPAHSEMbIX Tep-
PHUTOPHIL, OfHOCTEHHbIE CUCTEMBI XpaHenus JGS
ZUISL JKMJKHX BEILECTB, ONACHBIX JIJIS BOJIBI, MOTYT
YCTAHABIMBATBCA M IKCIUIYATUPOBATHCS TOJBKO
IIPY YCIIOBUM MX OCHAICHHS CHCTEMON 0bHapy-
JKEHMUSI yTeUeK.
Cucrems! JGS MOTyT ycTaHABIMBATLCSA U SKCIITYa-
THPOBATHCS HA YCTAHOBJICHHBIX M BPEMEHHO 3aILjy-
LJAEMBIX 32TOIIEMBIX TEPPUTOPHSIX, TOJIBKO €CITH
a) OHM HE MOTyT OBITh CMBITBI BOJAMH WM HE
MOTYT OBITh Pa3pPyLICHBI HABOJHEHUSAMU MHBIM
criocobom, u
b) omacHble ay1s BOgBI BeleCTBA HE CMBIBAIOTCS B
pesyJIsTaTe HABOJHEHHI, HE BBICBOOOKAIOTCS
B OKPY’KAIOIIYIO CPefy ¥ HE MOTYT IPOHHUK-
HyTb B BOJJHbBIC HCTOYHUKH JPYTUM CIIOCOOOM.
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8.3.

8.4.

KommereHTHBIA OpraH MOYXET HPEJOCTABUTH OT-
CTyIIEHUE OT TPeOOBAHMIA, YKA3aHHBIX B YCIOBH-
ax 8.1 u 8.2, ecyu:

a) oToro Tpebyer OOIECTBEHHDIN HHTEPEC, UK
sarper npuBea Obl K HEPasyMHBIM TPY/HO-
CTSM, U

b) eciu He 3aTparuBaeTcs Le1b OXpaHbI OXpaHsic-
MOM TEPPUTOPHH.

ITocnepyromue 1ONOXKEHHUA TOCYaPCTBEHHBIX

PACIOPSKEHHIH O CO3JAHUU OXPAHAEMBIX TEPPH-

TOPHM HE 3aTParuBalOTCA.
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®O0TOrPAOUU

HoMep u Ha3BaHue

Puc. 1 - Phaeocystis algae (Mena 13 Bogopocnei)

Puc. 2 — 3enenble Bogopocnn B CeBepHoM Mope

Puc. 3 — buorasosas ycraHoBka B Pociopde

Puc. 4 - 3emMnaHan naryHa (nneHovHas naryHa)

Puc. 5 - PesepByap 13 6eToOHHOI cMecu

Puc. 6 - bnouHbI pesepsyap

Puc.7 - PesepByap 13 HepxaBeloLLien cTanm

Puc. 8 - CtaHumMA 0TBOLA *MUAKOMO HaBO3a C NpUIeratoLLen AMon
Puc. 9 - [ipeHaHanA (cnmBHanA) Tpyba co CMOTPOBOIA LLIAXTOM
Puc. 10 - Cenapatop B Kaccene

Puc. 11 - Nepekayka »u1aKoro HaBo3a 13 TPAHCMOPTHOMO pe3epByapa B
604Ky pacnpesienutena

Puc. 12 - PesepByap C MOKWUM HaBO30M
Puc. 13 - Tpy30BKK AnA TPaHCMOPTMPOBKM MAKOIO HaBO3a

Puc. 14 - TpakTop € KynbTMBATOPOM ANA HaBO3a

Puc. 15 - Mnyr-annnukatop anA BHYTPUNOYBEHHOMO BHECEHWA HAaBO3a

Puc. 16 - TpakTop co WNaHroBoW CUCTEMOM NOBEPXHOCTHOMO HAHECEHWA

Puc. 17 - LlapHupHbIN BpaLLatowminea pacnpefenutens

Puc. 18 - PasbpbisruBaioLas GopcyHKa AnA HaBo3a

Puc.19 - [IncKoBbI UHHKeKTOP ANA ry6oKoM 3aaenku

BUBJINOTPAOUYECKUE UCTOYHUKM:

www.umweltbundesamt.de
www.landwirtschaftskammer.de
www.planet-wissen.de
www.maschinenring.de
www.lfu.bayern.de
www.landkreis-waldshut.de
www.um.baden-wuerttemberg.de

WUcTtounuk

Wera Leujak / UBA

Wera Leujak / UBA

MyHuumnanesHan cnyx6a Maschinenring
AGW GmbH

Wolf System GmbH

SUDING Beton- und Kunststoffwerk GmbH
Erich Stallkamp ESTA GmbH

Sundermann GmbH & Co.
MyHu1umnanbHan cnyx6a Maschinenring

MyHu1upmnanbHas cnyx6a Maschinenring
MyH1umnanbHas cnyx6a Maschinenring

MyH1umnanbHas cnyx6a Maschinenring
MyHuumnanbHan cnyx6a Maschinenring
MyHuumnanbHan cnyx6a Maschinenring

CenbcKoxo3AncTBeHHanA nanata CeBepHoro
PeitHa-Bectdanum

Cenbcroxo3AncTBeHHanA nanara CeBepHoro
PeiHa-Bectdanum

CenbcKoxo3AncTBeHHanA nanata CeBepHOro
PeitHa-Bectdanum

CenbcKoxo3ancTBeHHanA nanara CeBepHoro
PeiHa-Bectpanmm

CenbcKoxo3AncTBeHHanA nanata CeBepHoOro
PeitHa-Bectdanum
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