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1 VORAUSSETZUNGEN FUR DIESE ARBEIT

Im Rahmen der OECD wurde 1994 eine ,Joint Working Party” (JWP) des Umweltkomitees
und des Landwirtschaftskomitees gegriindet, mit dem Ziel, die Wechselbeziehungen
zwischen Agrar- und Umweltpolitik zu dokumentieren und abzubilden, um Umweltziele in die
Agrarpolitik integrieren zu konnen. Dabei spielt das Bemihen um eine gemeinsame
Definition von Umweltindikatoren in der Landwirtschaft eine entscheidende Rolle.

Das Bundesministerium fir Land- und Forstwirtschaft (DI. Walter, Abt. 1l/B8) leitet die
dsterreichische Delegation bei dieser ,Joint Working Party“ in Kooperation mit dem
Umweltressort (DI. Zethner, Umweltbundesamt).

Vom Bundesministerium fiir Land- und Forstwirtschaft wurde ésterreichintern die Einladung
der OECD zu Kommentaren und Ergénzungen zum OECD-Konzept fur den Umweltindikator
,Nationale Flachen-Néhrstoftbilanz der Landwirtschaft* an mehrere Experten mit der Bitte
um Beitrdge ausgeschickt. Einige traten mit dem Bundesministerium fir Land- und
Forstwirtschaft bzw. dem Umweltbundesamt in Kontakt: das Bundesamt und
Forschungszentrum flr Landwirtschaft und die Bundesanstalt fur alpenléndische
Landwirtschaft. lhre Anmerkungen wurden in die vorliegende nationale N-Bilanz
eingearbeitet. Mit dem OSTAT nahm das Umweltbundesamt bezuglich der Datengrundiagen
Kontakt auf. Fir den N-Entzug von Kuiturpflanzen wurden Daten des Fachbeirates fur
Bodenfruchtbarkeit und Bodenschutz herangezogen.

2 DURCHFUHRUNG UND ERGEBNISSE DER ARBEIT

Das Umweltbundesamt erarbeitete im Mai 1997 eine Stickstoffbilanz fir die
dungungswiirdige Fliache Osterreichs, welche fir die Jahre 1987 bis 1995 einen
durchschnittlichen jahrlichen Stickstoff-Uberschuf von 46 kg N/ha ergab (siehe S. 5 — 6 bzw.
BE-087 (1997)). Die errechneten 46 kg N/ha N-UberschuB verteilen sich auf die
Verlustpfade Denitrifikation und Nitratauswaschung sowie Ammoniakverluste.

Aufgrund der geanderten Vorgaben der OECD wurde nunmehr die Stickstoffbilanz fir die
gesamte landwirtschaftliche Nutzfliche Osterreichs berechnet, welche Uber die
dingungswurdige Flache hinausgeht und zuséatzlich die Almen und Bergmahder, Hutweiden,
Streuwiesen und das nicht mehr genutzte Griinland beinhaltet. Durch die VergréBerung der
Flache als BezugsgréBe der Stickstoffbilanz ergibt sich ein niedrigerer Stickstoffbilanz-
Saldo. Weiters wurde von der OECD aufgrund von Interventionen die Methodik insofern
geandert, als daf3 fir Ammoniak-Verluste bei Wirtschaftsdiingern ein Abzug von 15 % des
Gesamt-Stickstoff in Rechnung gestellt wird. Diese umweltrelevanten Stickstoffverluste
scheinen damit im Bilanzsaldo nicht mehr auf. Als dritte Ergadnzung wurden der OECD auch
die Daten des Jahres 1996 (bermittelt. Die derart berechnete Stickstoff-Flachenbilanz fir die
gesamte landwirtschaftliche Nutzflache Osterreichs und unter Abzug von 15 % Stickstoff-
Verlusten bei Wirtschaftsdlingern ergibt fir die Jahre 1985 - 1996 im Mittel einen Stickstoff-
Uberschu3 von 30 kg N/ha. Das Schreiben an die OECD im November 1997 sowie die
Datenblatter der Stickstoff-Bilanz sind in dieser aktualisierten Fassung des Berichtes
enthalten (S. 7-36 und S. 50-51).

Samtliche Anmerkungen und Literaturzitate zur dargestellten Stickstoffbilanz sind in den drei
Schreiben an die OECD (32-68/97, 32-115/97 und 32-291/97) festgehalten (siehe S. 43-51).

Die von der OECD ausgesandten Tabellenblatter, welche vom Umweltbundesamt mit Daten
und Koeffizienten gefillt wurden, sind ab S. 77 in diesem Bericht enthalten. Die
Numerierung der Tabellenblatter wurde von der OECD vorgegeben und vom
Umweltbundesamt beibehalten.

Umweltbundesamt/Federal Environment Agency — Austria BE - 087a (1998)




4 Nationale Stickstoffbilanz der dsterreichischen Landwirtschaft

Das Ergebnis der nationalen Stickstoffbilanz ist ein Osterreichischer Durchschnittswert, der
mit den Ergebnissen anderer Lander verglichen werden kann, wenn die Stickstoffbilanzen
mit derselben Methode errechnet wurden, wie es das Ziel der OECD ist. Die OECD will dies
durch vorgegebene Datenblatter und Erlauterungen dazu (siehe S. 60 ff und S. 77 ff)
erreichen. Die Schwierigkeiten liegen im Detail, so zum Beispiel in der Hohe der Stickstoff-
Ausscheidungs-Koeffizienten der landwirtschaftlichen Nutztiere. Bedingt durch die
unterschiedlichen Rassen, Futtermittel und Milchleistungen der Kiihe geben z.B. Danemark,
Niederlande oder auch Deutschland deutlich héhere N-Ausscheidungskoeffizienten an
(zwischen 98 und 132 kg N / Milchkuh und Jahr) als Osterreich (68 kg N / Milchkuh und Jahr
(BMLF, 1991)). Die Diskussion zu diesem Thema wird derzeit im Rahmen der OECD
gefuhrt. Das Umweltbundesamt hat sich bei der vorliegenden Stickstoffbilanz fir die
Osterreichische Landwirtschaft an die derzeit vorhandenen osterreichischen Daten und N-
Koeffizienten gehalten (siehe z.B. S. 39, 40 und Schreiben an die OECD, S. 43 - 51).

Flr die extensiv genutzten Almen und Bergméahder im alpinen Bereich, welche nunmehr in
der BezugsgroBe ,gesamte landwirtschaftliche Nutzflache und damit in der Stickstoffbilanz
enthalten sind, wurde der Stickstoff-Entzug abgeschétzt. Dazu wurden Bodennutzungsdaten
des OSTAT, Daten der letzten Almerhebung des OSTAT aus dem Jahr 1986 und Stickstoff-
Koeffizienten von der Bundesanstalt fir alpenldndische Landwirtschaft herangezogen (siehe
S. 41-42).

Die zeitliche Entwicklung des Stickstoffbilanz-Ergebnisses von Osterreich in den Jahren
1985 bis 1996 kann Abb. 2 (S. 37) entnommen werden.

Die nationale Stickstoffbilanz der Landwirtschaft ist ein geeignetes Instrument, um
Veradnderungen der Umweltsituation im Verlauf der Zeit zu erfassen und Vergleiche
zwischen Landern anstellen zu kdénnen. Die dabei auftretenden Schwierigkeiten werden
derzeit im Rahmen der OECD diskutiert und werden der Weiterentwicklung dieses
Umweltindikators dienen.

Eine regionale Betrachtung der Stickstoffflisse in der Landwirtschaft erlaubt zusétzlich die
Entwicklung konkreter MaBnahmen zur Reduktion des Nahrstoffuberschusses entsprechend
der eingesetzten Dingemengen, der Tierbestidnde und Anbauverhéltnisse sowie der
natiirlichen Boden- und Klimavoraussetzungen (UMWELTBUNDESAMT, 1996).

Wien, im Juli 1998 Bettina Gotz

BMLF (1991): Wirtschaftsdiinger — Richtige Gewinnung und Anwendung. Fachbeirat fir
Bodenfruchtbarkeit und Bodenschutz. Sonderausgabe der Zeitschrift ,Férderungsdienst”.

Umweltbundesamt (1996): Regionale Stoffbilanzen in der Landwirtschaft - Der Nahrstofthaushalt im
Hinblick auf seine Umweltwirkung am Beispiel des Einzugsgebietes Strem. Monographie Nr.
78. Wien.
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3 STICKSTOFFBILANZ FUR OSTERREICH, BEZOGEN AUF DIE
DUNGUNGSWURDIGE FLACHE, 1985-1995

im Bericht BE-087 (1997) des Umweltbundesamtes wurde die Stickstoftbilanz der
dsterreichischen Landwirtschaft bezogen auf die dingungswirdige Flache bereits
ausfiihrlich dargestellt. Im folgenden werden in Abb. 1 und dem Tabellenblatt auf S.6
nochmals die errechneten Daten wiedergegeben.

Die Bezeichnung des Tabellenblattes, ,table 4.1.1%, entspricht der vorgegebenen
Numerierung der OECD (siehe S. 77 ff), die Daten sind sowohl in Tonnen Stickstoff als auch
in kg Stickstoff pro Hektar dingungswiirdiger Flache dargestellt.

Deposition: UberschuB: 46 kg N/ha
20 kg N/ha => Denitrifikation,

Luft | — ﬂ Ammoniakverluste und
Biologische % | Nitrat-Auswaschung
Stickstoff- Fixierung:

r19 kg N'ha Boden .g.‘!j?{: e
Abwasser L Klirschlamm —> \( N i) g
Marktfriichte: 42 kg N/ha
verband ﬁ 0,4 kg N/ha
SR LS T ] Futtermittel: 71 kg N/ha

LHandelsdiin ger: !

‘ 53,3 kg ha Wirtschaftsdiinger.
Gewerbe, / 66 kg N/ha Lebensmittel und
Handel / Futtermittel
Schweine: 15 kg N/ha Rinder: 46 kg N/ha
Andere: 2 kg N/ha| | (Gefligel: 3 kg N'ha N
§ Tierhaltung q %
LUMW ELTBUNDESAMT

Abb. 1:  Nationale N-Fldchenbilanz der dsterreichischen Landwirtschaft im Durchschnitt der Jahre
1987 - 1995, Angaben in kg N/ha dingungswiirdige Fldche (= Acker- und Griinlandfldche in
Osterreich, jedoch ohne Almen, Bergmdhder, Hutweiden, Streuwiesen sowie nicht mehr
genutztes Acker- und Grinland) und Jahr

Umweltbundesamt/Federal Environment Agency — Austria BE — 087a (1998)
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4 STICKSTOFFBILANZ FUR OSTERREICH, BEZOGEN AUF DIE
GESAMTE LANDWIRTSCHAFTLICHE NUTZFLACHE, 1985-1996

Im folgenden sind nun die Tabellenblatter zur Stickstoffbilanz bezogen auf die gesamte
landwirtschaftliche Nutzfliche und unter Abzug von 15 % Stickstoffverlusten des
Wirtschaftsdiinger-Stickstoffs durch Ammoniak-Abgasung dargestellt, welche im November
1997 an die OECD ubermittelt wurden. Die Bezeichnung der Tabellenbléatter entspricht der
vorgegebenenNumerierung der OECD (siehe S. 77 ff), beginnend mit table 1.1 bis zu table
4.1.1 mit dem Ergebnis der Stickstoffbilanz. AbschlieRend, auf S. 37, sind die Ergebnisse
der Stickstoffbilanz in Abb. 2 graphisch dargestelit.

Auf den Seiten 38- 42 sind dsterreichische Datengrundiagen und Koeffizienten angefuhrt.
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Table 2.1 FERTILISER NUTRIENT CONVERSION COEFFICIENTS
Kilograms / Tonne
OECD L Code
Code Description Source Used by Source N P K
F11 Total Inorganic Fertilisers
FIl11 Nitrogenous Fertilisers 1000 - -
F112 Phosphate Fertilisers - -
F113 Potasstum Fertilisers - -
F12 Total Organic Products
F121 Sewage Sludge 39
F122 Urban Compost
F123 Industrial Waste Products
F124 Imported Organic Fertilisers
F129 Other Products
Notes:
-- . Not applicable

Umweltbundesamt/Federal Environment Agency — Austria

BE - 087a (1998)
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COEFFICIENTS TO CONVERT LIVESTOCK

NUMBERS INTO
Table 2.2 MANURE NUTRIENT QUANTITY AND Kilograms / Head/ Year
COMPOSITION
Code
OECD Description Source Used by coefficients
Code
Source
MI11EUI |Bovine Animals <l year
MI11EUI1 Calves for Slaughter Austria 10,2
MI111EUI2| {Other Calves
MI11EUI21 Male Austria 27,2
MI111EU122 Female Austria 272
M111EU2 {Bovine Animals 1-2 yrs
MI11EU21 Male Cattle 1-2 yrs Austria 47,6
MI111EU22| {Female Cattle 1-2 yrs Austria 476
MI111EU3 !Bovine > 2 years
M111EU31 Male Cattle >2yr Austria 68
MI111EU32| |Heifers Austria 68
MI111EU321 Breeding Heifers Austria 68
MI111EU322 Heifers for Slaughter Austria 68
M111EU4 |Dairy Cows Austria 68
MI11EU9 {Other Cows Austria 68

- \ S R oRAT T

EU1 |Piglets
M112EUII Pigs <20kg (Live Weight)
MI112EUI2| [Pigs 20 -50 kgs Austria 8,27
MI112EU2 |Fattening Pigs >50kgs Austria 12
M112EU3 |Breeding Pigs >50 Kgs Austria
MI112EU31 Boars Austria 41,33
M112EU32| |Sows (incl. piglets <20kg) Austria 31
M112EU9 |Other Pigs Austria 12

o3
MI1131 1Sheep and Lambs

MI11311 Sheep Austria 9,6
MI11312 Lambs Austria 48
M1132 Goats Austria 9.6

L.

M114EUl |Broilers Austria

M114EU2 |Layers Austria 0,72
M114EU3 |Other Chicken

A114EU31] |Young chicken < 6 months Austria 0,33
MI114EU9 |Other Poultry EUROSTAT Germany 1,52
MI114EU91 Ducks Austria 0,44
M114EU92 Turkeys Austria 0,6
MI114EU99 Others

M114EU991 Geese Austria 0,44
M1191 Horses

M11911 foal < 1 year Austria 19,2
M11912 young horses 1-3 years Austria 33,6
M11913 horses > 3 years Austria 48

M1192 Donkeys

M1199 Others

BE — 087a (1998) Umweltbundesamt/Federal Environment Agency — Austria
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COEFFICIENTS TO CONVERT LIVESTOCK MANURE WITHDRAWN
Table 2.3 FROM AGRICULTURE, MANURE STOCKS AND IMPORTS INTO
NUTRIENT QUANTITY AND COMPOSITION

Kilograms / Tonne
1 Code
OECD Description Source Used by N P K
Code
Source

Ioo I . _
M211 Destruction and Evaporation of Manure 1000
M212 Non-agricultural use
M213 Processed as industrial waste
M214 Exported Organic Fertilisers (1) 10
Mz219 Other Withdrawals

M221 | |Beginning Stocks
M222 Ending Stocks

(1): estimation for "animal and plant fertilizer": Guano, excrements and dung (including wool and
hair shavings), rotten plant products and composts of rotten plant wastes, products from leather
treatment, mixtures from dried blood and bone-meal.
Wirtschaftsdiinger: 0,4-0,8 % N
Kompost: 0,6-1 % N

Blut-, Knochenmehl: 5-14 % N
Guano: 4-6 % N

T

Umweltbundesamt/Federal Environment Agency — Austria BE - 087a (1998)
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COEFFICIENTS TO CONVERT CROP AND FORAGE

Table 2.4 PRODUCTION INTO NUTRIENT UPTAKE AND Kilograms /
COMPOSITION Tonne
Code
OECD Description Source Used by N contents
Code
Source
C2 Total Harvested Crops and Forage

C21 Total Harvested Crops

- Austria 20

C21111 Common Wheat Austria 20
C211111 Spring Wheat
C211112 Winter Wheat
C21112 Durum Wheat
C21119 Other Wheat
C2112 Rice
C2113 Coarse Grains
C21131 Barley Austria 16
C21132 Maize Austria 16
C21133 Millet
C21134 Qats Austria 17
C21135 Rye Austria 16
C21136 Sorghum
C21139 Other Coarse Grains
C2119 Other Cereals
C21191 Triticale
C21192 Sommermenggetreide Austria 18
C21193 Wintermenggetreide Austria 8
C21199 Others
C2121 Soybeans T J Austria 48
C2122 Groundnuts
C2123 Sunflowerseed Austria 32
C2124 Rapeseed (winter rape) Austria 34
C2125 Cottonseed
C2126 Olives
C2129 Other Oil Crops
summer rape and bird rape Austria 34
white poppy (Papaver somniferum) Austria 32
— qil pumpkin (dried grain) ?
- Horse bean and field pea
C2141 Po»té:toes Austria 35

C2142 Sweet Potatoes
C2149 QOther Root Crops

éltms rutt )
C2159 | [Other Fruit OECD 1,0

BE - 087a (1998) Umweltbundesamt/Federal Environment Agency — Austria
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COEFFICIENTS TO CONVERT CROP AND FORAGE

2171

Table 2.4 PRODUCTION INTO NUTRIENT UPTAKE AND Kilograms /
COMPOSITION Tonne
Code
OECD Description Source Used by N contents
Code
Source

ugar Crop
C21711 Sugar Beet Austria 1.8
C21712 Sugar Cane
C2172 Fibre Crops
C21721 Flax (comn) Austria 38
C21722 Hemp (com) Austria 29
C21729 |Other Fibre Crops
C2179 Other Industrial Crops
C21791 Tobacco
C21792 Chicory
21793 Hop OECD 32
C21794 Tea
C21799 Others

C2211 Fodder Root Crops
C22111 Fodder beets Austria 2,14
Other Fodder Roots (fodder beet,
C22112 Swedish turnip, fodder carrot) Austria 2,14
C2212 Green Fodder
C22121 Rotklee- und sonstige Kleeheuarten Austria 30
C22122 Kleegrasheu 26
C22123 Luzerneheu Austria 32,5
22124 Silage Maize Austria 3.8
C22129 Other Green Fodder
C2219 Other Harvested Fodder Crops
1C2221 Total Pasture Production (hey)
C22211 Temporary Pasture Production:
C222111 ley grass hey (Egart) OSTAT Austria 20
C22212 Permanent Pasture Production:
C222121 hey of one cut meadows OSTAT Austria 20
C222122 hey of two and more cut meadows OSTAT Austria 20,5
C222123 hey of cultivated pastures OSTAT Austria 27
hey of Litter meadows 16
C2222 Total Pasture Consumption
C22221 Temporary Grassland Consumption
C22222 Permanent Grassland Consumption
Rough pastures Austria 20
alpine meadows and pastures Austria 20
C23 Total Crop Residues ( removed from the field)
sugar beet Austria 3,20

fodder beet
27

Austria
i~
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COEFFICIENTS TO CONVERT QUANTITIES OF SEEDS AND PLANTING

Table25 \ATERIALS INTO NUTRIENT UPTAKE AND COMPOSITION

Kilograms / Tonne
OECD . Code
Code Description Source Used by Source N P K
Cl11 Total Seeds and Planting Materials

Cl112 Rice

Cl1113 Coarse Grains

CH1131 Barley 16,00
C11132 Maize 16,00
C11133 Miilet

Ci1134 Qats 17,00
CI1135 Rye 16,00
C11136 Sorghum

Ci119 Other Cereals 18,00

Cl121 Soybeans 48,00
C1122 Groundnuts

C1123 Sunflowerseed

Cl124 Rapeseed

Cl1125 Cottonseed

C1129 Other Qil Crops 35,00

C1131 Potatoes 3,50
C1132 Sweet Potatoes
Cl1139 Other Root Crops

COEFFICIENTS TO CALCULATE BIOLOGICAL NITROGEN

Table 26 ' £IXATION FROM THE AREA OF LEGUME CROPS Kilograms |
(C)deeD Description Source Used Cb;dSeource N
|

l}l& _ |Biolo icaiNitro en Fi ixatiog;\\_ N N N

Bl11 Pulses and Beans Austria

B112 Soybeans

B113 Clover Austria 200
Bl14 Alfalfa Austria 250
BI19 Other Legume Crops

B1191 [Kieegras Austria 160
F1;121 Arable Land Austria 4
B122 Permanent Crops Austria 4
B123 Permanent pasture Austria 4

BE — 087a (1998)

Umweltbundesamt/Federal Environment Agency — Austria
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Tab. 6: Stickstoffanfall pro Tier (nach BMLF, 1991)
Osterreichische Vieheinheiten | Stickstoffanfall/GVE,
(gem. Bewertungsgesetz lber 1 GVE =500 kg Stickstoff-
die Landwirtschaft) Lebendgewicht anfall / Tier
PFERDE
Fohlen unter 1 Jahr 0,4 48,00 19,20
Jungpferde 1 bis unter 3 Jahre 0,7 48,00 33,60
Hengste und Wallachen ab 3
Jahre 1 48,00 48,00
Stuten ab 3 Jahre 1 48,00 48,00
RINDER
Jungvieh bis unter 1 Jahr alt:
Schlachtkalber bis 220 kg 0,15 68,00 10,20
And. Kalber und Jungrinder| 0,4 68,00 27,20
Jungvieh 1 Jahr bis unter 2
Jahre 0,7 68,00 47,60
Rinder 2 Jahre alt und alter:
Stiere und Ochsen 1 68,00 68,00
Kalbinnen 1 68,00 68,00
Milchkiihe 1 68,00 68,00
Mutter- und Ammenkuhe 1 68,00 68,00
SCHWEINE
Ferkel bis unter 20 kg 0,02 103,33 2,07
Jungschweine bis unter 50 kg 0,08 103,33 8,27
Mastschweine:
50 bis unter 80 kg 0,15 80,00 12,00
80 bis unter 110 kg 0,15 80,00 12,00
110 kg und mehr| 0,15 80,00 12,00
Zuchtschweine 50 kg und mehr:
Jungsauen 0,3 103,33 31,00
dltere Sauen 0,3 103,33 31,00
Zuchteber| 0,4 103,33 41,33
SCHAFE
Lammer bis unter 1/2 Jahr 0,05 96,00 4,80
Schafe:
1/2 Jahr bis unter 1 Jahr| 0,05 96,00 4,80
1 Jahr und alter, mannl. 0,1 96,00 9,60
1 Jahr und alter, weibl. 0,1 96,00 9,60
ZIEGEN (einschl. Kitze) 0,1 96,00 9,60
HUHNER DGVE gemafl WRG Néahrstoffanfal/ DGVE
Kicken und Junghennen fiir
Legezwecke unter 6 Mon. 0,006 55,38 0,33
Legehennen:
1/2 bis unter 1 Jahr 0,013 55,38 0,72
1 Jahr und aiter 0,013 55,38 0,72
Hahne 0,004 35,00 0,14
Mastkucken und
Jungmasthihner 0,004 35,00 0,14
GANSE und ENTEN 0,008 54,55 0,44
TRUTHUHNER 0,011 54,55 0,60

Umweltbundesamt/Federal Environment Agency — Austria
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Tab. 7: N-Entzug in kg N durch verschiedene Ackerkulturen bei mittlerer Ertragslage

(Q: Fachbeirat flir Bodenfruchtbarkeit und Bodenschutz)

K:S Entzug an kg N pro
Kulturart Verhltnis * | tKorn " t Stroh ? t Korn 1)
inkl. dazugehérendem
Stroh ?
Qualitatsweizen 1:1 21 4 25
Futterweizen 1:1 18 5 23
Roggen 11,4 16 4 22
Wintergerste 1:1,1 16 5 21
Sommergerste, 1:1,1 14 6 20
Braugerste
Hafer 1:1,5 17 5 24
Koérnermais 1:1,4 15 7 25
Futtererbsen 1:1 35 15 50
Raps 1:21 34 8 51
Sonnenblume 12,5 32 8 52
Zuckerriibe 1:.0,8 1.8 3,2 4,4
Futterriibe 1:.0,3 1,7 2,8 2,6
Spat- und 1:0,3 3,3 3,5 4,4
Industriekartoffel
Sojabohne ¥ 11,5 48 12 66
Ackerbohne 1:1,5 40 10 55
Silomais 38
Luzerne je 10 t Grinmasse 65
- {Rotklee 60

*) = Ungefahres Verhaltnis von abgeernteter Frucht zu Ernterlickstand (Korn: Stroh, Riibe: Blatt,
Kartoffel: Kraut ...);

diese Relation stellt einen Richtwert dar, der nach Standort, Sorte, Erntezeitpunkt u.a. starken
Schwankungen unterliegt.

" = bzw. Riibe, Kartoffel u. dgl.
? = bzw. Blatt, Kraut u. dgl.

% = vorlaufiger Wert

BE - 087a (1998) Umweltbundesamt/Federal Environment Agency — Austria
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Tab. 8: Ertrdge und N-Entziige einzelner Grinlandnutzungsformen und einiger Kulturarten

(Q: Dr. Erich M. Pétsch, Bundesanstalt fiir alpenldndische Landwirtschaft Gumpenstein)

grassland category 5] O N- Kuiturart @ N-
Ertrage / | Entziige Entzige
ha in kg/ha _ in kg/ha
One cut meadows | 30dt TM| 60kg Sojabohne 150
two cut meadows 45dt TM| 90kg Ackerbohne 150
more cut meadows | 70dt TM| 150 kg Erbse ‘ 210
litter meadows 45dtTM| 70kg Silomais 150
cultivated pastures | 55dt TM| 150 kg Luzerne 200
Rotklee 200

Anmerkung: Ein grundlegendes Problem liegt darin, daB es sich hierbei um
Durchschnittsangaben mit sehr groBen Variationsbreiten handelt und damit bei einer
Hochrechnung auf regionale Ebene aufgrund fehilender Gewichtung eine Verzerrung der
Situation stattfindet. Diese Daten konnen sehr stark schwanken und sind daher unter
Vorbehalt zu sehen. Immerhin ist es aber ein Ansatz, der zumindest die Gréf3enordnung
darstelit.

Tab. 9: Berechnung der N-Abfuhr von Hutweiden, Almwiesen und Bergmdhdern: Annahmen flir
Trockenmasse-Ertrdge und Stickstoffgehalte

TM-Ertrage % % N | kg N/ha
in kg TM/ha | Rohprotein
Hutweiden (rough 500 12,5 2 10
pastures)
Bergmaéahder (alpine| 3500 12,5 2 70
meadows)
Almen (alpine} 1800 12,5 2 36
pastures)

Tab. 10: Fldchen von Hutweiden, Aimwiesen und Bergmahdern in ha. Die Fldchenaufteilung zwischen
Almen und Bergméhdern, welche vom OSTAT in einer Kategorie zusammengefal3t erhoben
werden, erfolgte auf Basis der letzten getrennten Erhebung dieser Fldchenkategorien aus
dem Jahr 1972, wo 92,2 % der Gesamtfliche auf Almen und 7,8 % auf Bergméhder
entfielen.

1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995

Rough 130.289{140.682| 140.682| 140.682( 140.682{ 123.163|123.163{123.163] 97.591| 97.591| 81.313
pastures

alpine 66.190] 64.818] 64.818| 64.818| 64.818| 66.044| 66.044( 66.044| 66.243| 66.243| 66.926
meadows

(estimation)

alpine 781.287]765.095! 765.095| 765.095| 765.095| 779.570{ 779.670| 779.570| 781.921(781.921| 789.982
pastures
(estimation)

total: alpine}847.477|829.913|829.913(829.913]829.913|845.614|845.614|845.614|848.164|848.164|856.908
meadows

and pastures
(OSTAT)

Umweltbundesamt/Federal Environment Agency — Austria BE — 087a (1998)
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Tab. 11: Ertrag von Hutweiden, Aimwiesen und Bergméhdern in t Heu

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Rough
pastures
(estimation)

65.145

70.341

70.341

70.341

70.341

61.582

61.582

61.582

48.796

48.796

40.657

alpine 2
meadows
(estimation)

31.664

226.863

226.863

226.863

226.863

231.155

231.155

231.155

231.852

231.852

234.242

alpine
pastures
(production,
estimation)

1.406.317

1.377.171

1.377.171

1.377.171

1.377.171

1.403.225

1.403.225

1.403.225

1.407.457

1.407.457

1.421.967

alpine 4
pastures
(consump-
tion,
estimation)

56.773

456.773

456.773

456.773

456.773

456.773

456.773

456.773

456.773

456.773

456.773

Tab. 12: Stickstoff-Abfuhr mit Heu von Hutweiden, Aimwiesen und Bergméahdern in t

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994| 1995

Rough
pastures

1.303

1.407

1.407

1.407

1.407

1.232

1.232

1.232

976

976 813

alpine
meadows
(estimation)

4.633

4.537

4.537

4.537

4.537

4.623

4.623

4.623

4.637

4637 4.685

alpine pastures
(production,
estimation)

28.126

27.543

27.543

27.543

27.543

28.065

28.065

28.065

28.149

28.149| 28.439

alpine pastures
(consumption,
estimation)

9.135

9.135

9.135

9.135

9.135

9.135

9.135

9.135

9.135

9.135| 9.135

Tab. 13: Abschétzung der mittleren Futteraufnahme (alpine pastures: ,consumption® in Tab. 11 und
12) der gealpten Tiere mittels Daten der Almerhebung 1986 (Q: OSTAT, 1988: Die
Almwirtschaft in Osterreich im Jahre 1986)

durchschnittl. {durchschnittl.| Summe aller Futterauf- Gesamt- | % N | tN Entzug
Anzahl der Anzahl der | bestossenen | nahme in kg Futter- durch Alpung
Weidetage pro| GVE/Alm Almen in TM/GVE/Tag | aufnahme in
Alm Osterreich tT™
108,88 26,23 12.069 13,25 456.773 * 2 9.135

* 5 Die Gesamt-Futteraufnahme (= alpine pastures: ,consumption“in Tab. 11 und 12)
entspricht im Mittel 32,7% des Gesamtertrages (= alpine pastures: ,production®in Tab. 11

und 12).

BE — 087a (1998)
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5 1. SCHREIBEN AN DIE OECD (32-68/97)
To Mr. Wilfried Legg

Head of Division,
Country Studies Il and Environment Division
Directorate for Food, Agriculture and
Fisheries
Datum 26. March 1997
2, rue André Pascal Zahl 32- 68/97
F - 75775 Paris CEDEX 16
Sachb./Tel. Gotz / 3661

Subject: OECD NATIONAL SOIL SURFACE NUTRIENT BALANCES

Dear Mr Legg,

Thank you for sendig us the preliminary nitrogen balance tables provided in the
Secretariat document OECD Agri-environmental Indicators: Stocktaking Report
[COM/AGR/CA/ENV/EPOC(96)149].

| want to make a few remarks to the data sheets for AUSTRIA.

1. Table 1.1 FERTILISERS: Data about amounts of sewage sludge are available for
Austria. Please find enclosed Excel datasheet with the amounts for the year 1991,
1993 and 1995. Used literature:

— Bundesministerium fur Land- und Forstwirtschaft (1993):
Gewasserschutzbericht 1993

— Bundesministerium fiir Land- und Forstwirtschaft (1996):
Gewasserschutzbericht 1996

— Umweltbundesamt (1994): Kommunaler Klarschlamm in Osterreich. UBA-IB-
449.

2. Table 1.2 LIVESTOCK (Number of Live Animals): Please find enclosed Excel data
sheet with the number of heads for the years 1985, 1987, 1989, 1991, 1993 and
1995 (each two years the number of animals is counted in Austria). Verified new
figures are written in bold type.

Umweltbundesamt/Federal Environment Agency — Austria BE - 087a (1998)
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For the categories
— Bovine Animals 1-2 years,
— Diary Cows,
—~Total Sheep and Goats and
~Horses

the number of total animals is reduced by the number of animals which are during
summer on alpine grassland.

3. Table 1.3 LIVESTOCK MANURE WITHDRAWALS FROM AGRICULTURE;
MANURE STOCKS AND IMPORTS: Data for ex- and imported fertiliser from

animal or plant origin are available from the Austrian foreign trade statistics. Used
literature:

~ OSTAT (Osterreichisches Statistisches Zentralamt Osterreich) (1993):
Aussenhandelsstatistik 1992

— OSTAT (Osterreichisches Statistisches Zentralamt Osterreich) (1994):
Aussenhandelsstatistik 1993 and

— OSTAT (Osterreichisches Statistisches Zentralamt Osterreich) (1995):
Aussenhandelsstatistik 1994

For 1995, no data are available, yet.

4. Table 1.4 HARVESTED CROPS AND FORAGE PRODUCTION: In Austria also
data about Other Cereals, Sunflowerseed, Other Root Crops are available. Please
find enclosed Excel data sheet with the amounts for the year 1986-1995. Verified
new figures are written in bold type, the others were considered to be correct.

As for the Green Fodder, for clover and alfalfa only dry matter (hey) data are
available. These figures are inserted into the Excel-table.

As for Total Pasture Production, also only dry matter production data are available.
They are inserted into enclosed Excel data sheet.

It is the Austrian point of view that in this category the production of meadows (one,
two ore more cut meadows), cultivated pastures and ley grass farming should be
included. Rough pastures, alpine pastures and alpine meadows are excluded.

Following Category of Temporary Pasture Production is included:

— ley grass hey (Egart): These are cultivated areas with naturally grown or seeded
fodder crops (grass, legumes) which are part of the crop rotation on arable land.

Following Categories of Permanent Pasture Production are included:
— hey of meadows of one cut per year,
— hey of meadows of two and more cuts per year and

— hey of cultivated pastures.

BE — 087a (1998) : Umweltbundesamt/Federal Environment Agency — Austria
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Also the areas of these categories are considered (see also Table 1.7).
For these areas it can be assumed that production = consumption.

Litter meadows (,Streuwiesen®) are not included, because these areas are not
fertilised in Austria. These are sour, wet meadows, mainly with Phragmites
australis, which is used as litter.

5. Table 1.6: AREA OF LEGUME CROPS: In Austria data about the total areas of
Clover, Clover-Gras-Mixtures and Alfalfa are available, too. Please find enclosed
Excel data sheet with the areas for the years 1986-1995.

6. Table 1.7: TOTAL AND AGRICULTURAL LAND USE AREA: As postulated at the
EUROSTAT/OECD-meeting from 13.-14. February in Luxembourg, it is the
Austrian opinion that the alpine meadows and pastures and the not utilised
grassland should not be included into the area for the nitrogen soil surface
balance. Therefore we present different figures in the enclosed Excel data sheet
for the area of ,permanent pasture”. Following areas are included:

— one cut (per year) meadows
— two and more cut (per year) meadows
- cultivated pastures

— ley grass farming areas (Egarte): these areas are included here, because they
are not included in the category ,Arable Land” (L11111).

The verified figures are for the years 1986-1995 and are written in bold type. Please
take these figures into consideration.

7. Table 2.1: FERTILISER NUTRIENT CONVERSION COEFFICIENTS: For sewage
sludge the average Nitrogen content is considered as 39 g N/kg dry matter. Used
literature:

— AICHBERGER (1991): Situation of Sewage sludge in Austria - Use in
Agriculture, National Guidelines and Laws, Future aspects, in: Treatment and Use

of Sewage Sludge and Liquid Agricultural Wastes, Herausgeber Elsevier Science
Publisher, Essex, GB.

8. Table 2.2: COEFFICIENTS TO CONVERT LIVESTOCK NUMBERS INTO
MANURE NUTRIENT QUANTITY AND COMPOSITION: There is the problem of
comparability of e.g. average diary cattle in different countries. It depends on the
animal weight and milk performance, how much nutrient amounts they ,produce®
by excrement. Please find enclosed Excel-sheet about the average nutrient supply
for Austrian husbandry. The amounts were calculated on base of the Austrian
large animal units and the average nutrient amounts from manure written down in:

— BUNDESMINISTERIUM FUR LAND- UND FORSTWIRTSCHAFT Wien (1991):

Wirtschaftsdinger - Richtige Gewinnung und Anwendung. Fachbeirat fir
Bodenfruchtbarkeit und Bodenschutz. Sonderausgabe der Zeitschrift
.Forderungsdienst®

One further remark:

Umweltbundesamt/Federal Environment Agency — Austria BE - 087a (1998)
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In table 2.2 the unit for the manure coefficients is Kilograms / Head / year. It would
be more correct and unmistakable to say Kilograms / stable place / year, because
e.g. for pigs the number of pigs / year is often much bigger than the number of
stable places / year, because they are living only about 100 days. In this case the
coefficients represent the amount of nitrogen associated with the stable place of
one pig / year.

9. Table 2.4: COEFFICIENTS TO CONVERT CROP AND FORAGE PRODUCTION
INTO NUTRIENT UPTAKE AND COMPOSTITION: For Austria it is the case that
crop residues either are incorporated in the soil or are removed from the field, but
used as litter and brought back onto the fields with manure. So they should not be
included in the ,crop production” of the surface balance. This has to be applied for
cereals, maize and rape. Please find enclosed Excel-sheet about the average
coefficients to convert crop and forage production into nutrient export by crops.

Please keep in mind that ,nutrient export“ or ,net removal of nutrients by crops” or
Jhutrient withdrawal by crops“ should be used instead of ,nutrient uptake®,
because this term includes also the nutrient amounts in roots and crop residues.

10.Table 2.5: COEFFICIENTS TO CONVERT QUANTITIES OF SEEDS AND
PLANTING MATERIALS INTO NUTRIENT UPTAKE AND COMPOSTITION:
Coefficients in this group are the same as those for crops given in table 2.4,
because the AUSTRIAN coefficients do not include crop residues (see 5.,
enclosed Excel-sheet).

11.Table 2.6: COEFFICIENTS TO CALCULATE BIOLOGICAL NITROGEN
FIXATION FROM THE AREA OF LEGUME CROPS: Please find enclosed Excel-
sheet about AUSTRIAN coefficients for legume N-Fixation.

Used Literature:

—~ Hege & Weigelt (1991): Nahrstoffbilanzen alternativ wirtschaftender Betriebe.
Landwirtschaftliches Jahrbuch 68.Jhrg., Heft 4/91.

~ DGB (Deutsche Bodenkundliche Gesellschaft) (1992): Strategien zur
Reduzierung standort- und nutzungsbedingter Belastungen des Grundwassers
mit Nitrat. AG Bodennutzung in Wasserschutz- und -schongebieten. Oktober
1992. ‘

- SCHALVO (1987): Schutz- und Ausgleichsverordnung far
Wasserschutzgebiete. Baden-Wirttemberg.

— Werner, D. (1987): Pflanziiche und mikrobielle Symbiosen. Georg Thieme
Verlag, Stuttgart.

— TAB (Buro fur Technikfolgenabschatzung des Deutschen Bundestages) (1992):
TA-Projekt ,Grundwasserschutz und Wasserversorgung®. Zwischenbericht zur
Studie ,Qualitative Analysen von Vorsorgestrategien zum Schutz des
Grundwassers im Verursacherbereich Landwirtschaft®.

~ UBA Berlin (Hrsg.) (1994): Stoffliche Belastung der Gewasser durch die
Landwirtschaft und MaBnahmen zu ihrer Verringerung. Berlin: Erich Schmidt
Verlag GmbH & Co. Berichte Umweltbundesamt; 94,2.
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— Braun et al. (1994): Phophor- und Stickstoffiiberschilsse in der Landwirtschaft
und Para-Landwirtschaft. Hrsg.: Eidg. Forschungsanstalt fur Agrikulturchemie
und Umwelthygiene.

— Siebeneicher, E. (1985): Ratgeber fur den biologischen Landbau. Sidwest
Munchen.

12.Table 2.7: COEFFICIENTS TO CALCULATE ATMOSPHERIC DEPOSITION ON
AGRICULTURAL LAND: For Austria an average deposition of 20 kg N per hectar
and year has to be taken into the N-balance.

These comments were worked out with assistance of Dr. Wolfgang Bittermann
(Osterreichisches Statistisches Zentralamt, Dr. Erich M. Pétsch (Bundesanstalt far
alpenliandische Landwirtschaft Gumpenstein) and HR Dipl.-Ing. A. Kéchl (Bundesamt
und Forschungszentrum fir Landwirtschaft).

Thank you for taking our remarks into your consideration.

With kind regards,

Mag. Bettina Goétz Dipl.-Ing. Gerhard Zethner
(Dep. Terrestrial Ecology) (Dep. Terrestrial Ecology)

enclosure:; Excel datasheets

Umweltbundesamt/Federal Environment Agency — Austria BE - 087a (1998)




48 . Nationale Stickstoffbilanz der dsterreichischen Landwirtschaft

6 2. SCHREIBEN AN DIE OECD (32-115/97)

To Mr Kevin Parris and
Mr Seiichi Yokoi
Environment Division
Agricultural Directorate
OECD

Datum 7. Mai 1997
2, rue André Pascal Zahl 32- 115/97
F - 75775 Paris CEDEX 16

Sachb./Tel. Gotz / 3661

Subject: Verification of the data for the OECD NATIONAL SOIL SURFACE
NUTRIENT BALANCES

Dear Mr Parris and Mr Yokoi,

Thank you for your grateful remarks to the Austrian balance data sheets. In the
course of working with these data and trying to work out the Austrian N-balance it
turned out that a few remarks are necessary. So | send you the verified Excel data
sheets with explaining comments and hope it is not too late to take them into
consideration.

1. Table 1.4 HARVESTED CROPS AND FORAGE PRODUCTION: For the Category
~,Temporary Pasture Production“ one correction is hecessary: the area of ley grass
farming (Egart) is included in the arable land area, so it should not be taken into

- account extra (see also table 1.7).

2. Table 1.6 AREA OF LEGUME CROPS: Areas with clover-grass-maslin have been
separated from the category ,Clover®, because of smaller biological nitrogen
fixation values (see also Table 2.6).

3. Table 1.7 TOTAL AND AGRICULTURAL LAND USE AREA: the comment for ley
grass farming areas (Egarte) should be deleted, because these areas are included
in the category ,Arable Land” (L11111).
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. Table 2.4 COEFFICIENTS TO CONVERT CROP AND FORAGE PRODUCTION

INTO NUTRIENT UPTAKE AND COMPOSITION: In this table a few coefficients
changed a little bit because of new data from the Austrian Technical Advisory
Board for Soil Fettility and Soil Conservation (Fachbeirat fur Bodenschutz und
Bodenfruchtbarkeit). You find them in the enclosed excel-datasheet.

. Table 2.6 COEFFICIENTS TO CALCULATE BIOLOGICAL NITROGEN FIXATION

FROM THE AREA OF LEGUME CROPS: | recognised that the areas of
permanent pasture are missing in the Category ,Biological Nitrogen Fixation of
leguminous crops”. It depends on the share of leguminous plants in grassland,
how much nitrogen is fixed by legumes, but an average amount of about
20 kg N/ha (my proposal) must be part of the N-balance.

counter-move the values for asymbiotic biological N-fixation through free living
organisms were reduced to 4 kg N/ha, like the Belgish values. In this field values
between 0,3 - 10 kg N/ha are found in literature.

. In addition to the verified excel-datasheets we send you our results of the N-

balances for Austria. An average N-surplus of 46 kg N/ha was calculated. This
result seems not so much at the first sight, but regional considerations would be
necessary to evaluate the environmental effects of the agricultural fertilisation
regime. According to natural facts there are some regions in Austria where the
agricultural fertilisation regime stresses the environmental situation.

Thank you for taking our remarks into your consideration. Do not hesitate to contact
us to clarify any outstanding issues.

We are looking forward to your results.

With kind regards,

Mag. Bettina Goétz Dipl.-Ing. Gerhard Zethner
(Dep. Terrestrial Ecology) (Dep. Terrestrial Ecology)
enclosure:

Excel datasheets
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7 3. SCHREIBEN AN DIE OECD (32-291/97)

To Mr. Kevin Parris and
Mr. Seiichi Yokoi

Agricultural Directorate OECD
Environmental Division

2, rue André Pascal Datum 14. November 1997

F - 75775 Paris CEDEX 16 Zahl 32 -291/97
Sachb./Tel. Gotz /3661

Subject: Verification of the OECD National Soil Surface Nutrient Balance for Austria

Dear Mr Parris and Mr Yokoi,

As promised | am sendin%1 you the verified Austrian N-balance sheets in this week
following the e-mail from 7™ of November.

The main points which are "new" in these balance sheets are:

— The N-surplus is related to the whole agricultural land in Austria, not only to the
areas which deserve fertilisation.

— 15 % N losses were calculated for destruction and evaporation of manure (like
OECD estimation).

The Austrian Federal Office and Research Center for Agriculture made an
annotiation that in Austria it is usual to calculate 25 % of total N in manure as
ammonia losses. In our opinion there are two possible ways to decide this
question:

- homogenous coefficients for ammonia losses in the N-balances of all OECD
countries

- individual coefficients for ammonia losses for each cduntry. Then for Austria
it should be 25%.

In both cases we think that it is necessary to visualize the amount of the N-losses
in the N-balance-sheet (table 4.1.1), because they are environmental relevant and
can be influenced by the farmer’s management.
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— More differentiated values for average N-deposition for each year were taken into
account (Data from Federal Environment Agency Austria according to EMEP).

— The Austrian Inorganic Fertiliser sales data from the AMA (Agrarmarkt Austria),
which are slightly different from the data from the OECD Compendium, were put
down in table 1.1.

—~ We updated the nitrogen balance including data for 1996, except the data for
seeds and planting materials.

We hope these updated and verified points and the new N-balance results will be
taken into consideration for the Synthesis Report COM/AGR/ENV/(97)114 (Figure
box 4, p.10).

Thank you again for your efforts.

With kind regards,

Gerhard Zethner Bettina Gétz
(Dep. Terrestrial Ecology) (Dep. Terrestrial Ecology)

enclosure: Diskette with EXCEL-file ,AUT_new.xIs" (Austrian N-balance data)
N-Balance sheets for Austria (pp. 36)
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8 UNTERLAGEN DER OECD: BEGLEITBRIEF
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OCDE OECD

ORGANISATION DE COOPERATION ET - ORGANISATION FOR  ECONOMIC
DE DEVELOPPEMENT ECONOMIQUES CO-OPERATION AND DEVELOPMENT

DIRECTION DE L'ALIMENTATION, DE L'AGRICULTURE. ET DES PECHERIES
DIRECTORATE FOR FOOD, AGRICULTURE, AND FISHERIES

Division des Etudes Nationales 11 et Environnement
Country Studies Division 11 and Environment

21 January, 1997

DAA/CSE (97)3

Subject: OECD NATIONAL SOIL SURFACE NUTRIENT BALANCES
Sujet: BILANS NATIONAUX DES ELEMENTS FERTILISANTS DE L'OCDE

Please note that attached to this letter is a French copy of the text.
Veuillez trouver ci joint la version francaise du texte

Dear Delegate,

This letter follows-up on the Email/FAX message sent to you on Monday the 20 January
1997 concerning the OECD national soil surface nutrient balances (please find attached the distribution
list used for the Email/FAX message circulated on the 20 January). Accompanying the enclosed letter
are both a paper copy and diskette version of the explanatory notes and datasheets relevant to the
calculation of ‘a nutrient balance for your country. This set of information supports the preliminary
nitrogen balance tables provided in the Secretariat document OECD Agri-environmental Indicators:
Stocktaking Report [COM/AGR/CA/ENV/EPOC(96)149], discussed by the Joint Working Party of
the Committee for Agriculture and the Environment Policy Committee (JWP) at its last meeting in
December 1996.

The Secretariat invites Delegations to verify and complete the enclosed datasheets, by:

e making any corrections and/or additions to the datasheets, together with supporting notes if
necessary, preferably through the OECD electronic indicator information exchange facility (as
detailed below) or on a diskette;

e incorporating updated data for 1996 and nutrient conversion coefficients for phosphate and
potassium to complete soil surface nutrient balances for these nutrients;

Delegations are invited to provide this information to the OECD Secretariat during the
EUROSTAT meeting of the Sub-Group on Nitrate Balances in Luxembourg on the 13-14 February
1997, to which all OECD member countries were invited at the JWP meeting in December 1996. The
EUROSTAT meeting will also provide the opportunity for discussion of outstanding methodological
issues concerning the calculation of nutrient balances. For those Delegations not attending this
meeting they should provide the information requested above to theé Secretariat by Friday 28
February. '

2. rue André Pascal 75775 PARIS CEDEX 16 TElL - 0t 45 24 82 00 Ligne directe/ Direet line : (33-1) 45 24 93 27
TELEGRAMMES DEVELOPECONOMIE / TELEX 630048 / TELEFAX (33-1)45 24 1890
Internct Address  leomaier@oced org . OFECH Web Site | hitp fwvww necd arg/
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It should be emphasised that the Secretariat would be grateful to receive as much information
as Delegations can provide by the 28 February, even if it is not possible to complete all data entries.
Also data entries should preferably draw on national data sources rather than secondary data sources
such as FAO.

Delegations should note that the diskette enclosed with this letter is formatted for IBM and
compatible personal computers; the explanatory notes are given as a WORD document (MS WORD
version 6.0); and the data sheets are contained in an EXCEL file (MS EXCEL version 5.0). It is also
drawn to the attention of colleagues using French as their working language that the Secretariat, due to
resource constraints, is unfortunately unable to circulate the explanatory notes and datasheets in
French. )

Delegations seeking any further information or clarification of the notes and data enclosed
with this letter should not hesitate to contact the Secretariat, preferably through the OECD electronic
agri-environmental indicator information exchange facility as follows:

Email: AGR.environment@oecd.org

FAX: (33)144306353 (Attention Mr Seiichi YOKOI)

May I thank you in advance for your cooperation in advancing the OECD work on agri-
environmental indicators.

Yours sincerely,

Wilfrid Legg

Head of Division,

Country Studies II and Environment Division
Directorate for Food, Agriculture and Fisheries
2, rue André Pascal

75775 Paris CEDEX 16

France

Tel.: (33-1)452495 36
Fax: (33-1)4524 1890
E-mail: Wilfrid.Legg@oecd.org
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ADDRESSES FOR DISTRIBUTION LISTS

AUSTRALIA Mr Phil BOMFORD,Department of Primary Industries and Energy
email: philip.bomford @dpie.gov.au
CC: Mr David PURCELL, Permanent Delegate
Fax: 0140593394

AUSTRIA Mr Helmut WALTER, Federal Ministry of Agriculture and Forestry
Fax: (43 1) 711 00 6507
CC: Mr Rudolph NIESSLER. Permanent Mission of Austria
Fax: 0153922335

BELGIUM Dr Hilde VANDENDRIESSCHE, Soil Service of Belgium
email: maarten.geypens@agr.kuleuven.ac.be
CC: Mr Jacques DETROZ, Ministry of Agriculture
Fax: (322)20672 16
CC: Mr Joseph DEMUYNCK, Ministry of the Flemish Community
email: sacea.aminal @pophost.eunet.be
CC: Mr Pierre LAMBOTTE, Permanent Delegate
Fax: 0147427383

CANADA Mr Terence McRAE, Agriculture and Agri-food Canada
email: mcraeta@em.agr.ca
CC: Mr. Bruce MacDONALD, Agriculture and Agri-food Canada
email: macdonald @em.agr.ca .
CC: Mr. Ray DESJARDINS, Agriculture and Agri-food Canada
email: desjardins@em.agr.ca
CC: Mr. David CULVER, Agriculture and Agri-food Canada
email: culver@fdpd.agcan.org A
CC: Mr Peter McGOVERN, Permanent Delegate
Fax: 0144432099

CZECH REPUBLIC  Mr Fedor BRUOTH, Ministry of Environment

email: bruoth@env.cz
CC: Mr Peter BAMBAS, Permanent Delegate
Fax: 0147835078
DENMARK Mr Arne KYLLLINGSBAEK, Ministry of Agriculture and Fisheries
email: ak @afa.sp.dk
CC: Mr Soren Sondergaard KJAER, Danish Environmental
Fax: (4532)66 04 79 -
CC: Mr. Aksel NIELSEN, Permanent Delegate
Fax: 014504 81 21 -
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FINLAND

FRANCE

GERMANY

GREECE

HUNGARY

Mr Reijo PIRTTIJARVI], Ministry of Agriculture and Forestry

email: reijo.pirttijarvi@mmm.fi

CC: Mr Esa HEINONEN

email: esahei@utu.fi

CC: Mr Veikko MARTTILA, Ministry of Agriculture & Forestry
email: veikko.marttila@mmm.fi

CC: Mr Into KEKKONEN, Ministry of the Environment

email: into.kekkonen@vyh.fi

CC: Mr Jyri OLLILA, Permanent Delegate

email: jyri.ollila@formin.mailnet.fi

Mr Dominique GAGEY, Ministry of Agriculture

Fax: 0149554824

CC: Mr Joseph RACAPE, Ministry of the Environment
email: sdap@environnement.gouv.fr

CC: Mr J.-B. HARTH, Permanent Delegate

Fax: 0145249778

Mrs Petra STEFFENS, Federal Ministry of Food, Agriculture and Forestry
email: tka4163 @bmibund400.de

CC: Mr Michael GRAU, Permanent Delegate

Fax: 0145012977

Mrs M. TIKOF, Ministry of Agriculture

Fax: (30 1) 52 43 509
CC: Mme Tarsia MARKOMICHELAKI, Permanent Delegate
Fax: 0145007155

Mr Istvan FESUS, Ministry of Agriculture

Fax: (36 1) 312 80 87

CC: Mr Csaba NEMES, Ministry of Environment & Regional Policy

email: csaba.nemes@ktm.x400gw .itb.hu@wins

CC: Mr Elemer SZABO, Ministry of Environment & Regional
Policy

email: clemer.szabo @ktm.x400gw.itb.hu@wins

CC: Dr C. KAKOSY, Permanent Delegation

Fax: 01 47 55 80 60
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ICELAND Mr Fridrik PALMASON, RALA
email: fridrik @rala.is
CC: Mr Johann GUDMUNDSSON, Icelandic Mission, Brussels

e-mail:  johann.gudmundsson@isamb.efta.be

IRELAND Mr Dan GAHAN, Department of Agriculture, Food and Forestry
Fax: (3531) 67 63 900
CC: Mr. Derek DIGNAM, Permanent Delegate
Fax: 014417 67 60

ITALY Mr Angelo INNAMORATI, Ministry of Agriculture
Fax: (39 6) 4884346
CC: Mr Ruggero DONZELLI, Permanent Delegate
Fax: (33) 01 42 84 08 59

JAPAN - Mr Masamichi SAIGO, Ministry of Agriculture, Forestry and Fisheries
email: saigom@majic.co.jp
CC: Mr Tetsuo USHIKUSA, Permanent Delegate
email: qzg02662 @niftyserve.or.jp

KOREA Mr Byung-Kyu JUNG, Ministry of Agriculture and Forestry
email: jungbk @maff.go.kr
CC: Mr. Moo-Eon PARK, Ministry of Agriculture and Forestry
email: parkme @sun20.asti.re.kr
CC: Mr. Won-kil BAE, Ministry of Agriculture and Forestry
email:  beawk@maff.go.kr ,
CC: Mr. Gyu-Dam CHO, Permanent Delegate
Fax: 0147558670

MEXICO Dr Juan Carlos BELAUSTEGUIGOITIA, SEMARNAP

' email: hacz@servidor.unam.mx

CC.: Mr. German GONZALEZ-DA VILLA, Permanent Delegate
email: germang @world-net.sct.fr

NETHERLANDS Mr J.J. MESU, National Reference Centre for Agriculture (J1KC)

email: j.j-mesu@ikc.agro.nl

CC: Mr Jacob NIEUWENHUIZE J
email: j-nieuwenhuize @ir.agro.nl

CC: Mr. Jaap J. PAPE, Permanent Delegate

Fax: 0145249938
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NEW ZEALAND Mr Kevin STEEL, Ministry of Agriculture and Fisheries

email: steetk @policy.maf.govt.nz
CC: Mr Neil FRASER, Ministry of Agriculture and Fisheries
email: frasern@policy.maf.govt.nz
CC: Mrs Pamela WILKINSON, Permanent Delegate
Fax: 0145012639
NORWAY Mr Eivinn BERG, Ministry of Agriculture
email: eivind.berg@1d.dep.telemax.no
CC: Mr Anders NORDLUND, Ministry of Agriculture
Fax: (47 2) 224 95 56
CC: Mr. Frode LYSSANDTRAE, Ministry of Environment
email: frode.lyssandtra@mdpost.nd.dep.telemax.no
CC: Miss Ingeborg BUCHALIK, Permanent Delegate
Fax: 01452008 82
POLAND Dr Grazna SAS, Department of Foreign Co-operation and European Integration,
MAFE '
Fax: (48 22) 623 1509
CC: Mr. Mieczyslaw SZOSTAK, Permanent Delegate
Fax: 01450463 17
PORTUGAL Mr J. CABRITA, Ministry of Agriculture
Fax: (351 1) 387 66 35
CC: Mr Victor Manuel BARROS, Direction Generale du Developpement
Rural ‘
Fax: (351 1)3535872
CC: Mr Antonio LOURENCO DOS SANTOS, Permanent Delegate
Fax: 0145032203
SPAIN Mr Eloys RAMOS, Ministry of Agriculture
email: mtdobao@inia.es
CC: Mr Fernando ESTIRADO, Ministry of Agriculture
email: sederu@inia.es
CC: Mr José Ramon LOPEZ PARDO, Permanent Delegate
Fax: 0144433018
SWEDEN Mr Jan GUSTAVSSON. National Board of Agriculture
email: jan.gustavsson@sjv.se
CC: Mr Anders AHNLID, Permanent Delegate
Fax: 0145246774
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SWITZERLAND Mme Brigitte DECRAUSAZ-ZUFFEREY, Office fédéral de
l'agriculture
email: brigitte.decrausaz@blw.admin.ch
CcC: Mr Daniel ZUERCHER, Office federal de l'agriculture
email: daniel.zuercher@buwal.admin.ch
CC: Mr Raymond FURRER, Permanent Delegate
Fax: 0145510149

TURKEY Dr Mustafa DOYUK, Ministry of Agriculture
Fax: 903124254495
CC: Pr. Erkan BENLI, Permanent Delegate
Fax: 0145272824

UNITED KINGDOM  Mr Martin O'REILLY, Ministry of Agriculture, Fisheries and Food

email: m.o reilly @env.maff.gov.uk

CC: Mr Steven GLEAVE, Ministry of Agriculture, Fisheries
and Food

email: s.gleave@env.gov.uk

CC: Mr. Robert GIBSON, Permanent Delegate

Fax: 0145249837

UNITED STATES Mr Peter F. SMITH, U.S. Department of Agriculture

email: peter.smith@usda.gov

CC: Ms. Margot ANDERSON, U.S. Department of Agriculture
email: margot @econ.ag.gov

CC: Mr Gary LARSON, Permanent Delegate

Fax: 01452474 80
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9 UNTERLAGEN DER OECD: EXPLANATORY NOTES
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OECD NATIONAL SOIL SURFACE
NUTRIENT BALANCES:

EXPLANATORY NOTES

OECD SECRETARIAT 1996

If you require any further information or clarification concerning the
attached explanatory notes please contact:

KEVIN PARRIS
Environment Division
Agriculture Directorate
OECD
2 Rue Andre Pascal
75016 Paris
France

Tel: (33 1) 45 24 95 68

Fax: (33 1)4524 18 90

Email: Kevin.Parris@oecd.org
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OECD NATIONAL SOIL SURFACE NUTRIENT BALANCES:
EXPLANATORY NOTES

1. INTRODUCTION

1. A “nutrient balance” is one of the priority issues in developing an OECD set of agri-
environmental indicators, as part of the contribution to the analysis of the interactions between
agriculture and the environment and impact of changes in agricultural policy on the environment. The
reader is referred to the OECD publication: Environmental Indicators for Agriculture (Paris, 1997),
which provides the overall framework in which this and other agri-environmental indicators are being
developed

2. The data sheets attached to these explanatory notes provide provisional basic data for the
calculation of a national soil surface nitrogen balance. The method of calculation used here is largely
based on the work by the Belgium authorities, as a “lead” country in developing the OECD work in
this area, described in more detail in Bomans, E. et al (1996) Development of an Indicator for
Agricultural Nutrient Balances for the OECD, Soil Service of Belgium, Mmlstry of the Flemish
Community, Leuven-Heverlee, Belgium.

3. The data and coefficients provided in the attached sheets draw on national sources to the
extent possible, although for European Union Member States EUROSTAT is usually the source of
basic data, and in some cases FAQO data has been used.

4. Following this introduction, Section 2 provides a brief overview of the method used to
calculate a national soil surface balance. Section 3 examines the structure of the data sheets including
their coverage, table conventions and format. Section 4 outlines the requirements needed to verify
and complete the data sheets. Section 5 completes the explanatory notes with some country specific
comments and possible areas of future work.

5. A summary of the tables contained in the main set of data sheets is provided in Figure 1
below.




2. METHOD OF CALCULATION

6. The soil surface balance calculates the difference between the total quantity of nutrient
inputs entering the soil and the quantity of nutrient outputs leaving the soil annually. The calculation
of the soil surface balance, as defined here, is a modified version of the so called “gross balance”,
which provides information about the complete surplus (deficit) of nutrients into the soil, water and
air from an agricultural system.

7. The estimate of the annual total quantity of nutrients inputs for the soil surface nitrogen
balance, includes the addition of :

e inorganic or chemical nitrogen fertiliser: quantity consumed by agriculture;

e livestock manure nitrogen production: total numbers of live animals (cattle, pigs, sheep, goats,
poultry, horses, and other livestock) in terms of different categories according to species (e.g.
chickens, turkeys), sex, age and purpose (e.g. milk cow, beef cattle), multiplied by respective
coefficients of the quantity of nitrogen contained in manure/animal/year;

e atmospheric deposition of nitrogen: total agricultural land area multiplied by a single
coefficient of nitrogen deposited/hectare (not included in a phosphorus balance);

e biological nitrogen fixation: area of harvested legume crops (e.g. field beans, soybeans, clover,
alfalfa) multiplied by respective coefficients of nitrogen fixation/ha, plus the nitrogen fixation
by free living soil organisms computed from the total agricultural land area multiplied by a
single coefficient of nitrogen fixation/ha (not included in a phosphorus balance);

e nitrogen from recycled organic matter: quantity of sewage sludge applied to agricultural land
multiplied by a single coefficient of nitrogen content of sewage sludge;

e nitrogen contained in seeds and planting materials: quantity of seeds and planting materials
(e.g. cereals, potato tubers) multiplied by respective coefficients of nitrogen content of
seeds/planting materials.

8. The estimate of the annual total quantity of nutrient outputs, or nutrient uptake, for the soil
surface nitrogen balance, includes the addition of:

o harvested crops: quantity of harvested crop production (e.g. cereals, root crops, pulses, fruit,
vegetables and industrial crops) multiplied by respective coefficients of nitrogen uptake to
produce a tonne of harvested crop;

e forage crops: quantity of forage crop production (e.g. fodder beets, hay, silage, and grass from
temporary and permanent pasture) multiplied by respective coefficients of nitrogen uptake to
produce a tonne of forage.
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3.

3.1

9.

10.

STRUCTURE OF THE DATA SHEETS
Coverage

The set of data sheets consist of 4 parts (see summary Figure 1):

Part I - Tables 1.1 to 1.7 : basic data to calculate the nutrient balance, covering the nutrient
inputs and outputs in the soil surface balance, listed in section 2 above.

Part II - Tables 2.1 to 2.7 : coefficients to convert basic data (e.g. livestock numbers) into
nutrient equivalents (the reader is also referred to the set of 7 tables, attached to the end of these
explanatory notes, which show the coefficients used by different countries);

Part 111 - Tables 3.1.1 to 3.1.7 : nitrogen content, involving the multiplication of the basic data
by the nitrogen coefficients, to provide fotal nitrogen contents for the nutrient input and output
items listed above in section 2. Additional tables will be added to Part Il once phosphorus and
potassium coefficients are available to calculate respective balances for these nutrients.

Part [V - Tables 4.1.1 and 4.1.2 : nitrogen balance covering the main categories of nitrogen
inputs and outputs, the nitrogen balance calculation (inputs — outputs), and the expression of the
nitrogen balance in kg of nitrogen per hectare of agricultural land. Table 4.1.2, expresses the
main nitrogen input and output components as respective percentage shares of total nitrogen
inputs and outputs.

The four sets of tables described above are linked electronically in the database provided in

the diskette accompanying these explanatory notes. Hence, when data are modified in one table, for
example the wheat production data, then the nutrient content and balance tables are automatically
updated. However, this may not apply to new data entries where previously the entry was blank.

Figure2  Conventions and format of the data sheets

CUUONTRT AAAAAN
“~—— Name of country

Unit of measure %
1 000 Tonnes

Table 1.4 HARVESTED CROPSAND FORAGE PRODUCTION

0ECD N Code

Code Description Source Used by 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Source

c2 Total Harvested Crops and Forage

c2 Total Harvested Crops 70,240 63,753 66,298 70,633 73521 71,803 77,925 76,929 70,263 68,677

C211 T otal € ereafs 55,829~ 50517 52,687+ 96,114 - 57609 " 95430~ 60353, 0657 . 55853 534D

c2111 W heat 28,823 26,472 27,221 29,038 31,823 33,346 34,345 32,546 29,220 30,501

211t Cammon W heat EUROSTAT c1120 28,091 25,429 25,834 27,874 30,432 31374 31,798 30,655 28,332 29,463

c211111 Spring W heat

C211112 W inter W heat

c21112 Durum W heat EUROSTAT c1130 132 1.043 1,387 1,164 1,391 1,972 2,546 1,890 888 1,038

€21119 Other W heat

€2112 Rice EURQSTAT 1250 62 60 60 75 106 121 114 125 128 124

c2113 Coarse G rains 26,186 23,283 24477 26,182 24,824 20,784 24,902 26,895 25,312 21,774

\_ Descriptor of

item source to identify 0 : less than 0.5
data blank : not available
OECD Code to National or other

identify item

\__ Code used by data

source of data

\_ Data:




3.2 Table Conventions and Format

1. The conventions and format are the same for all tables. Figure 2 provides a brief general
overview of the table conventions and format, using cereals as an example.

3.3 The OECD Coding Conventions

12. So as to classify data in the nutrient balance tables and facilitate the identification of
specific data, the OECD Secretariat has organised the data according to a series of coding
conventions. This is explained in Figure 3 using the example of fertilisers.

Figure 3 OECD Coding Conventions

OECD CODING CONVENTIONS
To classify and identify data in the nutrient balance tables

- An example of the hierarchy used

F1 Fertilisers, Total

F11 Inorganic fertilisers, Total

Fil1l Nitrogenous Fertilisers

F112 Phosphorus Fertilisers

F113 Potassium Fertilisers

F12 Organic products, Total
etc...

F1
- Code numbering system T A A
1. The first character shows the item groups, which include:
A: Livestock
B: Biological Nitrogen Fixation
C: Crops and Forage
D: Atmospheric Deposition
F : Fertilisers
L: Land Use
M: Manure

2. The second digit identifies if the item is a nutrient input or output: —
1: Input
2: Output

3. The remaining digits are the identifier of the sub-items.

13. Since disaggregation of livestock statistics varies significantly among countries, a different
coding system is employed from that used for other items. Figure 4 provides a brief overview of the
coding system used for livestock, which is applied to cattle, pigs and poultry at this stage, but could be
extended to other livestock categories, sheep for example, if necessary.




Figure 4 OECD Livestock Coding Conventions

LIVESTOCK CODING SYSTEM
Cattle, pigs and poultry

Alll EU 1
1. The first 4 characters identify the livestock type: | 4\ 4\

All1: Cattle
A112: Pigs
Al14: Poultry

2. The letters show the country/country group:
For example:

CAN: Canada
EU: EU member countries
JPN: Japan

NZL: New Zealand
USA: United States

3. The remaining numbers are the identifier of the sub-items:

For example:
A111EUl: Bovine animals, less than 1 year old in EU countries
Al111JPN1:  Dairy cows in Japan
A111USAL: Calves, less than 500 kg in the United States

The same number, however, does not necessarily mean same sub-item for different countries.

3.4 Extending the coverage of categories and sub-items in the data sheets

14. While the coverage of basic data in the nutrient balances outlined here cover the major
categories and sub-items to complete the calculations, the coding system allows additional categories
and/or sub-items to be included to reflect both varying national situations and changes over time, as
necessary.

15. Where the level of disaggregation shown in the data sheets is insufficient to reflect the
availability of basic data and coefficients for a country, additional items can be added to the data
sheets. For example, some countries may have available data series that provides further
disaggregation of “Other Livestock” (e.g. to include not only horses and donkeys but also rabbits,
deer, etc.), and in this case the new items can be added to the data sheets after “Donkeys” (e.g. A1193
Rabbits).










16.

Where disaggregated data is provided, especially for crops and livestock, this should be

accompanied, if possible, by the respective coefficients necessary to convert these sub-items into
nutrient content and composition.

4.

4.1

17.

VERIFYING AND COMPLETING THE DATA SHEETS

General comments
In verifying and completing the data sheets the following should be noted:

The classification system of crops and livestock draws on national sources, EUROSTAT for
European Union member countries, and FAO.

Countries should provide explanatory notes where relevant data coverage includes other uses than
“primary agriculture”, e.g. fertiliser consumption data, in addition to primary agriculture use, may
include use on golf courses, private gardens, public parks, forestry, etc.

Countries should attempt to correct data series where the annual coverage of basic data may differ
significantly, e.g. crop year, livestock year, calendar year for fertiliser data, etc.

Countries are requested to verify data presented in tables and provide additions and/or notify the
Secretariat of any errors.

Where possible countries are encouraged to provide disaggregated data, especially for crop and
livestock series, to facilitate a more accurate estimate of the nutrient balance (e.g. piglets, sows),
plus the relevant sub-total (e.g. total pigs). However, where disaggregated data does not exist, then
if possible aggregated data should be provided (e.g. total pig numbers), together with the
corresponding coefficients to convert these data into nutrient composition and quantities.

The basic data are automatically rounded to the closest integer in the electronic data sheets, but the
precise values are maintained in the database. In these cases, data less than 0.5 are expressed as 0.
Blank entries indicate data are not available.

Countries use different classification systems to record the numbers of live animals, especially for
cattle, pigs and poultry, as noted in section 3.3 and figure 4 above. Irrespective of the
classification system used by a country, the important aspect of the data coverage here is to include
all live animals at a sufficient level of disaggregation to provide the basic data needed in the
calculation of livestock manure production. In this respect, disaggregation of livestock statistics
should follow as closely as possible to the coverage of nutrient coefficients to convert livestock
numbers into estimates of manure nutrient production and composition.

Where new data are included, please indicate the source and any supporting code.

Please indicate if the unit used for new data entries differs from those used in the data sheets.




4.2 Basic data
4.2.1 Fertilisers: inorganic and organic products

18. Table 1.1 covers data on apparent inorganic fertiliser consumption and on other organic
fertilisers applied to agricultural land, excluding livestock manure which is treated separately.

FI111: Consumption of Nitrogenous fertilisers, expressed in nitrogen (N) content.
F112:  Consumption of Phosphate fertilisers, expressed in P,Os content.

F113:  Consumption of Potash fertilisers, expressed in K,O content.

F121:  Use of treated public sewage sludge

F122:  Use of urban compost from public garbage collection

F123:  Use of industrial waste, such as products from the food processing industry

F129:  Other organic products used as fertilisers.

4.22 Livestock numbers

19. Table 1.2 covers the total livestock inventory of live animals required in the calculation of
the nutrient content of livestock manure production.

20. It is important to note that the number of live animals in table 1.2 include those recorded for
a given census day in the year, and do not include, the total number of animals slaughtered over a
given year. The total number of livestock slaughtered over a year are reflected in the coefficients
used to convert livestock numbers into manure nutrient quantity and composition, described under
section 4.3 below.

4.2.3  Livestock Manure Withdrawals from Agriculture, Manure Stocks and Imports

21. Table 1.3 covers data on livestock manure use withdrawn and not used on agricultural land
(including manure exports ); added to or withdrawn from stocks from one year to the next but
intended for use on agricultural land; and manure imported into a country for use on agricultural land.
This information provides the basis for calculating the “net” input of livestock manure on agricultural
land over a given year as follows (characters in brackets are the OECD identifier codes, see also
Section 4.5 below and table 4.1.1):

Net Input of Manure: = Livestock manure production (M11) — Manure withdrawals (M21,
including manure exports M214) + Change in manure stocks (M22
= M222 - M221) + Manure imports (M23)

M21:  Amount of manure withdrawn from agriculture and not applied to agricultural land. The
evaporation of ammonia and mineralisation of nitrogen after manure is applied to the soil is regarded
as a part of nutrient losses.




M211: Destruction of manure and evaporation of ammonia which occurs from stored manure and
livestock housing. The quantity of ammonia evaporation from stored manure and livestock housing is
not included in the OECD soil surface nutrient balance calculation, and is an issue requiring further
research.

M212: Non—agﬁcultural use of manure, such as for private gardens.

M213: Manure processed as industrial waste in a processing plant and not used on agricultural land.
M214: Manure and other orgénic fertilisers exported from a country.

M219:  Other manure withdrawals.

M22: Change in annual manure stocks, obtained by deducting the beginning stocks (M221) from
the ending stocks (M222).

M23 Manure and other organic fertilisers imported.

4.2.4  Harvested crops and forage production

22. Table 1.4 covers data on harvested crop production from arable field crops (e.g. cereals);
permanent crops (e.g. fruit trees), and forage production, including both harvested fodder crops (e.g.
fodder beets); and pasture production from temporary grassland and permanent pasture. The
definitions and categories of crops and forage used here follows closely that used by FAO.

C21: Harvested Crops, regardless of their final destination, including for human consumption,
livestock feed, industrial use and seeds.

C211:  Cereals, covering wheat, rice and coarse grains.

C212:  Oil crops, covering both annually sown oil crops (e.g. soybeans, rapeseed) and perennial oil
crops (e.g. olives). This category also covers oilcrops, such as soybeans, used for purposes other than
the production of vegetable oil, such as for animal feed and processed foods.

C213:  Dried pulses and beans, in dry weight, including beans, broad beans, peas, chickpeas and
lentils but excluding soybeans included in C212.

C214: Root crops, covering mainly crops used for food and industrial use (e.g. potatoes), but
excluding root crops grown principally for feed, such as fodder beets included in C221.

C215:  Fruit crops, covering both annually sown fruit crops (e.g. strawberries) and fruit tree crops
(e.g. apples, peaches). It is emphasised that while many countries have disaggregated fruit production
data this should only be included here where coefficients exists to convert the particular fruit into its
nutrient content and composition (see nutrient coefficients table 2.4, item C215). - However,
preference should be given to providing data and nutrient coefficients for sub-groups of fruits (e.g.
citrus fruit) rather than individual fruit crops (e.g. grapefruit), to ease the burden of data collection
and processing.

C216:  Vegetable crops, covering leaf (e.g. cabbage, lettuce), vine (e.g. tomatoes, melons) and root
vegetables (e.g. carrots, beets). It is emphasised that while many countries have disaggregated
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vegetable production data this should only be included here where coefficients exist to convert the
particular vegetable into its nutrient content and composition (see nutrient coefficients table 2.4, item
C216). However, preference should be given to providing data and nutrient coefficients for sub-
groups of vegetables (e.g. leaf vegetables) rather than individual vegetable crops (e.g. cabbages) to
ease the burden of data collection and processing.

C217: Industrial crops, covering sugar crops (C2171), fibre crops(C2172) and other industrial
crops (C2179), for example, tobacco, hops, etc.

C218:  Ornamental crops, covering crops such as flowers.

C219:  Other harvested crops, covering any other harvested crop not covered under the sub-
categories C211 to C218.

C22: Forage, covering annually harvested fodder crops and pasture used as livestock feed.

C221: Harvested fodder crops, covering fodder root crops (C2211), green fodder (C2212) and
other harvested fodder crops (C2219).

C222: Pasture, covering the quantity of vegetation utilised by livestock from both temporary and
permanent pasture.

23. The calculation of the soil surface nutrient balance should include the “actual” utilisation or
consumption of vegetation from pasture land (C2222), but exclude that vegetation not utilised by
livestock and remaining on pasture land. Very few countries regularly collect data related to pasture -
consumption by livestock, although statistics are more commonly available on pasture area (C222A)
and for some countries pasture production (C2221), which includes both pasture vegetation consumed
by livestock and that remaining in the field. For those countries with only data on pasture area,
calculation of pasture production can be made from an assumed pasture yield figure (C222Y1/Y2).

24. For most countries it will be necessary to make assumptions regarding the “potential”
quantity of pasture vegetation consumed by livestock, for example, calculated from the number of
grazing livestock and average vegetation consumption levels per animal. The methodology and
assumptions made to estimate pasture consumption should be described (C2222). Please note that the
total pasture figure (C222) should include pasture consumption (C2222) and not pasture production
(C2221).

C23 Crop residues (removed from the field), covering crop heads, leaves and stems (C231),
straw, mainly cereal straw (C232); and other crop residues (C239).

25. The inclusion of crop residues in the soil surface nutrient balance still requires further
research. In particular, examination is required of the extent to which some crop residues may already
be covered under crop production data (C21), and also with respect to the use of nutrient conversion
coefficients, for example, coefficients should cover the nutrient content not only in harvested cereal
grains but also the cereal straw removed from the field.

4.2.5 Quantities of Seeds and Planting materials

26. Table 1.5 covers the quantities of seeds and other planting materials, used in agriculture.
This table includes data on the major categories of seeds and planting materials covering cereals
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(C111), oil crops (C112) , and root crops (C113). Where data and corresponding coefficients are
available for other crop categories, these should be included under other crops (C119).

4.2.6  Area of legume crops

27. Tables 1.6 covers the planted area of legume crops which contribute to biological nitrogen
fixation, mainly pulses (C121), soybeans (C122), clover (C123), alfalfa (C124) and other legume
crops (C129). These data are only applicable to the calculation of the soil surface nitrogen balance. It
should be noted that it is the planted area of legumes which is important, not the harvested area, since
biological nitrogen fixation occurs regardless of whether the crop is harvested or not. For example,
leguminous crops are often not harvested but ploughed into the field to provide soil nitrogen.

427 Total and agricultural land use area

28. Table 1.7 covers the total area of a country (L.1), which includes the area of inland waters
(e.g. rivers, lakes and inland seas); the total land area (L11), which includes the total and agricultural
land area (L111); forest land (L112); and other land (L119), which covers, for example, urban,
mountain and tundra areas, etc. Other land use categories (L2), includes the sub-category irrigated
agricultural area (L.21), which covers a part of the agricultural land area under sub-item L111.

29. Agricultural land area (L111) is sub-divided into arable and permanent crop land (L1111)
and permanent pasture (L1112), which corresponds to the data on permanent pasture area shown in
Table 1.4, sub-item C222A2 (see also Section 4.2.4 paragraph 24 above).

*
30. Data on agricultural land area are required in the nutrient balance calculation to estimate
the:

» biological nitrogen fixation by free living micro-organisms in the soil of the total agricultural
land area (see tables 2.6 and 3.1.6);

¢ atmospheric deposition of nutrients on the total agricultural land area (see tables 2.7 and 3.1.7);

e nutrients supplied from irrigation water (at present this is not included in the balance
calculation, and requires further research);

e nutrient balance (in quantity terms of respective nutrients) per total area of agricultural land.

4.3 Nutrient Coefficients
4.3.1 General comments

31. Coefficients to convert basic data to nutrient content and composition vary over time and
among countries. As the availability of national nutrient conversion coefficients are in general
limited, the Secretariat has provisionally used the following approach to obtain a consistent set of
nitrogen coefficients:

e it is assumed that nitrogen coefficients are assumed unchanged over the period 1985 to 1995, in
the absence of time series data;
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e national coefficients have been used, where available, as shown in the summary of the national
coefficients across countries given in tables 1 to 7 at the end of these explanatory notes;

e coefficients for a “comparable” country and/or those reported by Belgium, in the document:
Bomans, E. et al (1996) Development of an Indicator for Agricultural Nutrient Balances for the
OECD, Soil Service of Belgium, Ministry of the Flemish Community, Leuven-Heverlee, Belgium,
have been used in the absence of national coefficients.

32.

For each set of national data sheets the source of the nitrogen coefficients used in tables 2.1

to 2.7 are indicated under the column “Sowrce” together with the applicable country to that source
under the next column “Code used by source”. The sources include:

33.

National Research Institutes, such as the coefficients used in the balances for Canada and Japan;

EUROSTAT, referring to national coefficients provided to EUROSTAT in response to their
1996 questionnaire to European Union member countries;

OECD, referring to the use of Belgian coefficients drawn from the OECD document cited above
(see paragraph 32);

SCHLEEF, referring to coefficients drawn from a study of selected European Union member
countries: Schleef, K.H. and Kleinhanb, W (1994), Mineral Balances in Agriculture in the EU,

Institute of Farm Economics, Federal Agricultural Research Centre, Braunschweig, Germany.

To improve the current coverage of nutrient coefficients and their consistency between

countries the intention is to where possible provide:

4.3.2

34.

nutrient coefficients from national sources;

annual series of nutrient coefficients;

definitions of the derivation of coefficients, which is particularly important in improving the
consistency of coefficients across countries. For example, in the coefficient tables 1 to 7
attached to these explanatory notes, it is notable that for certain countries and crop/livestock
sub-categories coefficients differ markedly, such as for dairy cows (see table 2 code M111EU4)
and maize (see table 4 code C21132);

nutrient coefficients for phosphate and potassium, so that soil surface balances for these
nutrients can be calculated.

Fertilisers

Table 2.1 provides the nutrient composition coefficients to convert quantities of inorganic

and organic fertilisers. It is assumed that nitrogenous inorganic fertiliser (F111) has a fixed nitrogen
conversion coefficient of 1000 kg/t. Coefficients are required for inorganic phosphate (F112) and
potassium (F113) fertilisers, as well as nutrient coefficients to convert organic fertilisers (F12).
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4.3.2 Livestock Manure

35. Table 2.2 provides the coefficients to convert numbers of livestock into annual manure
production and nutrient composition, however, the following should be noted in developing this data
set:

e where countries have one set of coefficients to calculate the quantity of manure produced per
animal or livestock unit, and another set of coefficients to calculate the nutrient content of
manure, then these should preferably be combined to provide a single coefficient, as shown in
table 2.2, or the two sets of coefficients should be provided;

e the set of nutrient manure conversion coefficients should correspond as closely as possible to the
level of disaggregation provided in the basic data for livestock numbers (see Table 1.2);

o the coefficients should take into account the slaughtering of animals over a given year, as
already discussed above in Section 4.2, paragraph 21;

4.3.3  Manure withdrawals, stocks and imports

36. Table 2.3 provides nutrient composition coefficients for manure withdrawals (including
manure exports), change in stocks and imports. At present the Secretariat has no coefficients for the
various sub-items included in this category.

4.3.4 Harvested crops and forage

37. Table 2.4 provides the nutrient composition coefficients to convert the production of
harvested crops and forage into quantities of nutrients harvested and/or removed from the field,
however, the following should be noted in developing this data set:

e the set of crop and forage nutrient conversion coefficients should correspond as closely as
possible to the level of disaggregation provided in the basic data for crops and forage (see Table
1.4);

e crop nutrient coefficients should cover the nutrients not only in the main crop product, for
example grain, but also the crop by-products, for example cereal straw, where these are removed
from the field. However, the coefficients should exclude crop residues, such as roots and leaves
left on or ploughed into the soil;

e where coefficients are not available for certain crops it may be possible to provisionally use
nutrient coefficients that are available for similar crops, such as applying the coefficient for
barley to oats;

e in providing nutrient coefficients for pasture, attention needs to be given to the utilisation of

pasture (i.e. consumption by livestock) rather than forage production as noted above in section
4.2 .4, paragraphs 24 and 25.
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4.3.5 Seeds and planting materials

38. Table 2.5 provides coefficients to convert the quantities of seeds and planting materials into
their nutrient composition. Coefficients in this group are not the same as those for crops given in
Table 2.4, since the crop nutrient coefficients in Table 2.4 include crop by-products.

4.3.6  Biological nitrogen fixation

39. Table 2.6 provides coefficients to calculate the biological nitrogen fixation from the planted
area of leguminous crops and biological nitrogen fixation by soil micro-organisms on all agricultural
land.

4.3.7  Atmospheric deposition

40. Table 2.7 provides the coefficients to calculate atmospheric deposition of nutrients on all
agricultural land. '

4.4 Nutrient Content

41. Tables 3.1.1 to 3.1.7 provide the total nitrogen content of the inputs and outputs in the soil
surface balance in terms of tonnes on nitrogen. The nitrogen content data in these tables are derived
from the multiplication of the basic data provided in tables 1.1 to 1.7 by the nitrogen coefficients
given in tables 2.1 to 2.7. Where countries are able to provide phosphate and potassium nutrient
coefficients, the Secretariat would request that the respective nutrient content tables, in terms of
tonnes of phosphorus (P) and potash (K) respectively, are completed and included with the tables in
this Part (tables 3.2.1. etc., for phosphorus and 3.3.1 etc., for potash respectively).

4.5 Nutrient Balance
42, Table 4.1.1 summarises the calculation of the nitrogen soil surface balance, as follows:
NITROGEN INPUT (tonnes of nitrogen) = Fertilisers (F1) + Net Input of Manure (M11 -

M21 + M22 + M23) + Other Nitrogen Inputs
(b1 + Bl + Cl1)

NITROGEN OUTPUT (tonnes of nitrogen) Total Harvested Crops (C21) + Total Forage

(C22)

NITROGEN BALANCE (tonnes of nitrogen)

Nitrogen Outputs — Nitrogen Inputs

NITROGEN BALANCE
PER HECTARE OF
AGRICULTURAL LAND (kg per hectare)

Nitrogen Balance (tonnes of nitrogen) divided
by the Total Area of Agricultural Land
(hectares) , )
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43. Table 4.1.2 expresses the major nitrogen input and output components as respective
percentages of total nitrogen inputs and outputs. This table allows a quick comparison of the relative
importance of the respective nitrogen input and output components, and also helps as a check to
identify potentially incorrect estimates in the balance calculation. For example, if over the past 10
years the share of cattle in total nitrogen inputs was estimated at about 50%, but the estimate for 1990
was found to be 20%, then this is likely to signify that some error in the basic data, coefficient and/or
calculations may have occurred.

44. The balances for phosphorus and potash should follow the same structure as provided for
the nitrogen balance in tables 4.1.1 and 4.1.2 (tables 4.2.1 for phosphorous and 4.3.1 for potash).
5. AREAS OF FUTURE WORK

45. The Secretariat welcomes any country comments on the areas of possible future work on
nutrient balances outlined here, in particular covering any suggestions related to the:

table format, conventions and harmonisation of terminology, for example the coverage of
pasture, that have been used in the explanatory notes and data sheets here;

¢ refinements to the methodology for calculating a national soil surface nutrient balance outlined
in these notes;

e possible calculation by countries of sub-national nutrient soil surface balances, so as to improve
the expression of the spatial variation in national average nutrient balance calculations;

e feasibility of calculating national farm gate nutrient balance calculations.
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10 UNTERLAGEN DER OECD: TABELLENBLATTER

Umweltbundesamt/Federal Environment Agency — Austria BE — 087a (1998)
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COUNTRY: AUSTRIA

Table 3.1.7 NITROGEN ATMOSPHERIC DEPOSITION ON AGRICULTURAL LAND Tonnes
OECD e
Code Description 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
D1 Total Atmospheric Deposition on

Agricultural Land 116.214| 115.718] 115.254] 115.916| 115.949| 115.784| 116.446| 115.883) 115.155| 115.178| 113.520
D11 Arable and Permanent Crop Land 50.478] 49981 50.047| 50.709] 50.742; 49.816] 504781 49.915| 49.584] 49.607| 48.932
D111 Arable Land 47333 46936] 47.002] 47.664] 47.697| 46.539] 47201 46.903] 46373| 46396, 46425
D112 Permanent Crops 3.145 3.045] 3.045 3.045, 3.045 3277 3277) 3.012 3.211 3211 2.507
D12 Permanent Pasture 65.737| 65737 65.207| 65207 65207, 65.968| 65968 65968 65.571| 65.571| 64.589
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COUNTRY: AUSTRIA

Table 4.1.1 NITROGEN BALANCE '@ Tonnes of Nitrogen

OECD L

Codo  |Description 1985  198¢| 1987] 1988 1989 1990/ 1991}  1992|  1993| 1994 1995
NITROGEN I

Fil " |Inorganic Fertlisers 135.590 124.000] 124.000] 122.000] 122.000

137.770{ 146.320| 140.880 132.000

F12 Organic Products
i ,. i Vo T
M11 Livestock Manure Production 105.318| 127.860] 202.140| 200.512| 198.332
Mi11 Cattle 100.547] 96.523| 140.595| 139.989| 137.697
M112 Pigs 26.774] 56.592| 55427| 55.236
M113 Sheep and Goats 4771 4.563 4.953 5.096 5.399
M114 Poultry
MI115 Other Livestock
M21 Withdrawals
M22 Change in Manure Stocks
M23 Manure Imports - R N N N

Atmospheric Deposition 116.214| 115.718| 115254| 115916] 115.949] 115.784| 116.446| 115.883 115.178] 113.520
Bl Biological Nitrogen Fixation . 14.044| 13.984{ 13.928{ 14.008; 14.012] 13992| 14.072} 21.219 20.034] 17.021
Cl1l mnoaﬂ and Planting Material 2.197 2.197
o NITROGEN O@ch._,m : o . o b ] | 279.308| 284.398

7
104.512| 98.888

hattat bl

Cereals 82.024} 77.592| 73.624

78.928| 75.536] 99.787| 100.003

Oilcrops 5.823 5.782 9.551 11.774
Pulses and Beans -
Industrial Crops 11.072 12.149| 11474 11.599 11.985 13.772| 11.779

Other Crops ¥ 3.647 3412 4.063] 4018] 3651| 4297|3305

Harvested Fodder Crops 176.008 159.452| 158.849| 155.664| 155.552| 153.367| 155.455| 155.251| 154.732

Pasture 8.778
BALANCE ( Inputs minus Outputs) -284.398

Nitrogen Balance in Kilograms per Hectare of Total Agricultural Land (4)
Notes: _ _ _

1. Sub-totals may not add to totals due to rounding errors.

2. Balances for 1985-95 are not calculated due to significant lock of data

3. C214+C215+C216+C218+C219
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