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Indicator Fact Sheet – Theme AGRICULTURE
CSI 025 Gross nutrient balance
	Key message 
· In the period 2000 – 2003 nutrient balance show a positive trend; calculated values varied from 39.000 - 67.000 t/year. At the same time, average nutrient agriculture site unit surplus shows decreasing trend in the period 2000 – 2002; from 21 to 12 kg N ha-1, but again in 2003 surplus has increased to 21 kg N ha-1. 


Figure 1: Nitrogen balance for the Republic of Croatia (2000 – 2003)

[image: image1.emf]Nitrogen balance for Croatia, 2000-2003.
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        Source: Faculty of Agronomy, University of Zagreb
Results and assessment 

Policy relevance 
At the moment there is no legal obligation to collect relevant data and calculation of this indicator. 

Assessment

The total nitrogen balance in agriculture soils depends on several factors. In dry years, when crops can not take up enough nutrients excessive nitrogen levels in soils can be observed. Agriculture areas, as well as crops and applied fertilizers amount vary from year to year. During the observed period, nitrogen balance was positive (input higher than use), ranging between 39.000 and 67.000 tonnes per year. At the same time, average excessive nitrogen level per agricultural unit decreased from 21 to 12 kg N ha-1 between 2000 and 2002, but increased again to 21 kg N ha-1 in 2003. Presented data varies form year to year, but generally, it could be concluded that southern parts are less threatened form possible pollution than north part of the country. For accurate trends monitoring it is necessary to enforce continual annual nutrient balance calculations.
Data coverage (by years):  

At the maps 1-5 surface nitrogen balance is displayed, calculated by modified OECD methodology for the Republic of Croatia. Maps 1-4 shows balance for each year (2000-2003), and average balance value is presented at Map 5. 

Maps represent variability of total nitrogen balance on the Croatian territory – from the area with negative, to ones with balance higher then 100 kg N ha-1. Taking in to account yield and area under specific crops change, in dry years such it was year 2003, nitrogen use and uptake decreased. Nitrogen balance in those years is higher, consequently. 

Map 1: Nitrogen balance for Croatia, 2000. 
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          Source: CEA; Faculty of Agronomy, University of Zagreb
Map 2: Nitrogen balance for Croatia, 2001. 
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          Source: CEA; Faculty of Agronomy, University of Zagreb
Map 3: Nitrogen balance for Croatia, 2002. 

[image: image4.wmf]N

E

W

S

L

e

g

e

n

d

k

g

h

a

-

1

N

-

1

0

-

0

0

-

1

0

1

0

-

2

0

3

0

-

4

0

2

0

-

3

0

6

0

-

7

0

8

0

-

9

0

-

2

0

-

-

1

0

B

o

r

d

e

r

 

o

f

 

a

g

r

i

c

u

l

t

u

r

a

l

 

r

e

g

i

o

n

s

B

o

r

d

e

r

 

o

f

 

a

g

r

i

c

u

l

t

u

r

a

l

 

s

u

b

r

e

g

i

o

n

s

B

o

r

d

e

r

 

o

f

 

c

o

u

n

t

i

e

s

5

0

0

5

0

1

0

0

K

i

l

o

m

e

t

e

r

s

K

m


           Source: CEA; Faculty of Agronomy, University of Zagreb
Map 4: Nitrogen balance for Croatia, 2003. 
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                     Source: CEA; Faculty of Agronomy, University of Zagreb
Map 5: Nitrogen balance for Croatia, average for period 2000. - 2003. 
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          Source: CEA; Faculty of Agronomy, University of Zagreb
As a lead plant nutrient, nitrogen if often used in very high amounts at agricultural land, with aim to assure optimal productivity. Also, nitrogen input occurred by atmospheric deposition (mostly in industrial areas), or by pulse plants thru nitrogen bacterial fixation. Certain plant available N amounts are released during organic compound decomposition, but this process varies from year to year and it is harder to predict. 

For available nitrogen plants compete with microbiological soil population. One part is used by micro-organisms for their own growth and metabolism, while the rest, if it is not taken by the plant root system, subservient to the losses thru surface soil layers. 

To assure precise nitrogen balance data and trends, it is necessary to establish monitoring plots in each national agriculture region.
Metadata 

	Legal bases for the indicator: none
Data source(s): 

1. Statistical Yearbook, 1999, 2000, 2001, 2002, 2003., State Bureau of Statistic, http://www.dzs.hr/
2. Croatian Agriculture at the Crossroads - the National Committee for the preparation of the World Food Summit, Ministry of Agriculture and Forestry, the World Food summit, Rim 1996.
Geographical coverage: national; calculation on county level 

Temporal coverage: 2000-2003
Methodology and frequency of data collection: 

Modified OECD methodology; simplified, used nitrogen balance calculation consist of:

· N  input (nitrogen metric tonnes) = N origin form mineral fertilizers + net input N origin from organic fertilizers + other nitrogen input forms (fixation, atmospheric deposition)

· N output (nitrogen metric tonnes) = total nitrogen amount in yield mass lead from field + total nitrogen content in stern mass lead from field N 
· N balance (nitrogen metric tonnes) = N input  -  N output
· N balance/agricultural land (kg/ha) = N balance (nitrogen metric tonnes) / total agricultural land (ha).

Methodology of data manipulation (measurements): 
Calculation of Nitrogen balance for Croatia was carried out according to the modified OECD methodology. Data used were taken from Central Bureau of Statistic, and nutrient output data are based on scientific researches, available at literature. Statistical Yearbook data used are; agricultural land, yield by the species, number of livestock. Calculation of manure production is partly based on expert estimation.
1. xxx “Nitrogen balances in Agriculture” – Jakob Hansen - Statistics in focus, theme 8 “Environment and energy”-16/2000-8 pages. http://europa.eu.int/comm/eurostat/Public/datashop/print-catalogue/EN?catalogue=Eurostat&product=KS-NQ-00-016-__-I-EN

2. xxx “Nitrogen in agriculture” - Maria Pau-Vall, Claude Vidal - in “Agriculture, environment, rural development: facts and figures–A challenge for Agriculture”-1999-p167 to 180. http://europa.eu.int/comm/agriculture/envir/report/en/nitrogen/report.htm

3. xxx Assessment of soil nutrient balance – Approaches and methodologies. Food and agriculture organization of the United Nations, Rome, Italy, 2003.

4. xxx Calculation of nutrient surpluses from agricultural sources. European Environment Agency, Copenhagen, Denmark, 2000.

5. xxx OECD 2001. Environmental Indicators for Agriculture, vol. 3. Methods and results, 409 p.

6. xxx OECD National Soil Surface Nitrogen Balance – Explanatory notes. OECD Secretariat, 2001.

7. xxx Scaling soil nutrient balances. Food and agriculture organization of the United Nations, Rome, Italy, 2004.

Quality information (at data level): 

Strength and weakness (at data level): 
Major concerns are linked to the fact that there is at the moment no legal obligation and, consequently, data flow system established to collect relevant data and provide regular calculation of this indicator. However, nutrient balance information is important for the future implementation of Nitrate directive and prediction of possible consequences for the farmers, as well as for the ground and surface water protection. Also, methodology for indicator calculation has to be approved, and if necessary, corrected by involving stakeholders and experts on national level, as postulate to track the trends and recommend proper sustainable friendly political decisions. 
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