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Nitrogen balance sheets are useful tools for study-
ing the quantitative aspects of nutrients. Nitrogen
balance sheets have been prepared for the ani-
mal production system, crop production system,
and for the agricultural sector as a whole for all
15 member states of the European Union (EU15)
and for the Indian subcontinent. The EU15 and
India were chosen for this study on nitrogen effi-
ciency using balance sheets because they each
occupy roughly 300 million ha of land and use
about 65 kg nitrogen fertiliser per hectare of agri-
cultural land. Balance sheets were constructed for
three systems: animal production, crop produc-
tion, and the agricultural sector as a whole. In
addition to detailed descriptions of the nitrogen
balance sheets, brief recommendations for reduc-
ing nitrogen surpluses are also given. Surpris-
ingly, the balance sheets for crop production and
the agricultural sector as a whole showed a sur-
plus of about 60 kg of nitrogen per hectare of ag-
ricultural land.
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TABLE 1

Land Use, Fertiliser Consumption, Human Population, and Human

Food Intake in EU15, India, and the World in 1998

EU15 India World

Areaa

Total land area 313.2 297.3 13,048

Agricultural land 142.5 180.6 4,938

Arable land 75.6 161.5 1,380

Permanent crops 10.9 8.0 132

Permanent pasture 56.0 11.1 3,427

Fertiliser

Total N inputb 9,697 11,354 82,421

Total N input per agricultural landc 68 63

Human populationd 375 982 5,901

Human food intake

Food intakee 3,439 2,399 2,798

Protein intakef 6.19 3.33 4.38

Vegetable products 2.45 2.75 2.74

Animal products 3.74 0.58 1.64

Share animal products 60% 17% 37%

a Million ha.
b Million kg.
c kg N/ha.
d In millions.
e Calories per capita per day.
f kg N per capita per year.

Source: FAO (2001) FAOSTAT database collections. FAO, Rome. Available on

the Internet at http://www.apps.fao.org.
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TABLE 2

Number of Animals

in EU15, India, and the World in 1998

Animal Category EU15 India World

Cattle 83.2 212.1 1338.8

Dairy 21.5 35.0 224.1

Non-dairy 61.7 177.1 1114.7

Buffalo 0.16 90.1 160.7

Sheep 115.9 57.1 1055.2

Goats 12.1 121.4 698.0

Pigs 120.6 16.0 880.4

Chickens 1,005 375 13,219

Horses 2.2 1.0 58.5

Asses 0.41 1.0 43.2

Mules 0.22 0.20 13.5

Camels — 1.0 19.2

Note: Numbers are given in millions.

Source: FAO (2001) FAOSTAT database collections. FAO,

Rome. Available on the Internet at http://www.apps.fao.org.

TABLE 3

Nitrogen Balance Sheets for Animal Production,

Crop Production, and the Agricultural Sector in EU15 and India in 1998

EU15 INPUT EU15 OUTPUT INDIA INPUT INDIA OUTPUT

Animal Production Animal Production

Feedstuffs 4.227 Animal products 2.167 Feedstuffs 3.266 Animal products 0.625

Consumed grass 6.378 Animal manure 8.439 Consumed grass 1.337 Animal manure 15.404

Consumed in forests 4.000

Unaccounted-for N Unaccounted-for N 7.426

Total 10.606 Total 10.606 Total 16.029 Total 16.029

Crop Production Crop Production

Fertiliser 9.697 Harvested crops 4.705 Fertiliser 11.354 Harvested crops 6.039

Animal manure 8.439 Consumed grass 6.378 Animal manure 5.135 Consumed grass 1.337

N-fixation 1.300 N-fixation 1.650

Unaccounted-for N Surplus 8.353 Unaccounted-for N Surplus 10.763

Total 19.436 Total 19.436 Total 18.139 Total 18.139

Agricultural Sector Agricultural Sector

Fertiliser 9.697 Animal products 2.167 Fertiliser 11.354 Animal products 0.625

N-fixation 1.300 Crop products 2.384 N-fixation 1.650 Crop products 5.611

Feedstuffs 1.906 Feedstuffs 6.838 Animal manure 10.269

Unaccounted-for N Surplus 8.353 Unaccounted-for N 7.426 Surplus 10.763

Total 12.904 Total 12.904 Total 27.268 Total 27.268

Note: Amounts given in Tg N (1 Tg = 1012 g).
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TABLE 5

Nitrogen Excretion (in kg N) Per Animal

Per Year for the Main Animal Categories

Animal Category EU15 India

Dairy cattle 100 60

Non-dairy cattle 50 40

Young cattle 46 25

Suckling cows 80 60

Beef cattle 40

Draft cattle 40

Buffalo 45

Sheep 10 10

Goats 9 9

Pigs 11 11

Chickens 0.5 0.5

Horses 50 45

Camels 55

Sources: Van der Hoek, K.W. and Couling, S. (1996)

Manure Management, SNAP code 100500. In Joint

EMEP/CORINAIR Atmospheric Emission Inventory

Guidebook. 1st edition. G. McInnes, Ed. European

Environment Agency, Copenhagen. p. B1050.1–

B1050.16. and Van der Hoek, K.W. (1998) Nitrogen

efficiency in global animal production. Environ. Pollut.

102 Suppl. 1, 127–132.

TABLE 4

Animal Production in EU15, India, and the World in 1998

Animal Category EU15 India World

Meat Production

Beef and veal 7647 1400 55,078

Buffalo 1.5 1380 2949

Horses 87 660

Sheep 1065 226 7403

Goats 89 462 3479

Pigs 17,711 543 87,647

Chickens 8757 540 61,688

Milk Production

Dairy cattle 121,965 35,500 483,060

Buffalo 156 35,850 58,200

Sheep 2186 8067

Goats 1560 3150 12,032

Egg Production 5368 1658 48,000

Wool Production 182 44 2371

Note: Amounts given in million kg.

Source: FAO (2001) FAOSTAT database collections. FAO, Rome. Avail-

able on the Internet at http://www.apps.fao.org.
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TABLE 6

Crop Production in EU15, India, and the World in 1998

Crop Category N Contenta EU15 India World

Cereals 16 213,649 226,946 2,081,766

Starchy roots 3 43,750 24,848 641,669

Sugar crops 2 115,260 262,090 1,522,824

Pulses 35 5827 12,972 56,032

Oil crops

Soybeans 59 1582 6942 159,957

Groundnuts 40  3 9160 34,320

Sunflower seed 28 3589 1170 25,318

Rapeseed 35 9556 4703 35,842

Seed cotton 30 1523 6223 51,723

Vegetables 2 53,698 57,096 624,271

Note: Amounts given in million kg.

a Nitrogen content in crop products is expressed as g N/kg and values are taken from

the literature[52,53].

Source: FAO (2001) FAOSTAT database collections. FAO, Rome. Available on the

Internet at http://www.apps.fao.org.
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