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Input/output N P K Source
N fixation (kg element ha-1 yr-1)
1–2 year old white clover ley (Trifolium repens) 150 - - Kristensen et al. (1995)
>2 year old white clover ley 85 - - Kristensen et al. (1995)
Red clover (Trifolium pratense) 240 - - Schmidt et al. (1999)
Spring/winter beans (Vicia faba)
Spring/winter bean residue after grain harvest

200
25 

- - Kopke (1987),
Sylvester-Bradley & Cross (1991)

Free living soil bacteria 5 - - Goulding (1990)
Atmospheric deposition (kg element ha-1 yr-1)
Close to urban areas 40 ~0.5 - Goulding et al. (1998a,b)
Rural areas 30 ~0 - Goulding et al. (1998a,b)
Areas unaffected by sea spray ~3 NEGTAP, 2001
Manures
Cattle FYM (kg element t-1 fwt) 5.2 1.1 5.5 Shepherd et al. (1999)
Cattle slurry (kg element m-3) 2.5 0.42 2.1 Shepherd et al. (1999)
Poultry (layer) manure (kg element t-1 fwt) 16 4.5 6.0 Anon. (2000)
Crop nutrient content (% element of dwt)
Wheat (Triticum aestivum) grain 1.7 0.3 0.5 OF0178
Wheat straw 0.46 0.1 0.8 OF0145
Spring/winter beans 3.4 0.5 1.0 OF0145
Barley (Hordeum vulgare) grain 1.3 0.3 0.5 OF0178
Oat (Avena sativa) grain 1.6 0.3 0.5 OF0178
Triticale (Tritiosecale) grain 1.5 0.4 0.5 OF0178
Triticale whole crop silage 1.6 0.3 2.0 Alderman & Cottrill (1995)
Grass/clover silage 2.7 0.3 2.1 Alderman & Cottrill (1995)
Fodder beet (Beta vulgaris) 1.0 0.1 0.6 Alderman & Cottrill (1995)
Potatoes (Solanum tuberosum) 1.4 0.1 0.6 OF0145
Livestock (kg element ha-1 yr-1)
Milk offtake during grazing 19 3.0 5.5 Jarvis (1993)
Cattle growth during grazing 14 4.1 1.0 Jarvis (1993)
Cattle gaseous losses during grazing 11 - - Scholefield (1991),

Sommer & Hutchings (1997)
OF0178 – mean of measurements taken in DEFRA project No OF0178, OF0145 - mean of measurements taken in DEFRA project No OF01451
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Table 4. Average N, P and K budgets (kg ha-1 year-1) for nine case study farms calculated for a complete rotation. The assumptions used for1
the quantification of inputs and outputs are described in the text.2

3
Farm/rotation 1 2 3 4 5 6 7 8 9

Stock DAIRY BEEF DAIRY PIGS NONE PIGS POULTRY NONE BEEF
N P K N P K N P K N P K N P K N P K N P K N P K N P K

Inputs
Biological
Fixation

98 81 77 73 110 60 71 76 73

Manure 94 19 96 67 8 39 55 9 58 96 31 43 59 14 29 41 18 37 42 8 43
Deposition 30 0 3 40 0.5 3 40 0.5 3 40 0.5 3 40 0.5 3 40 0.5 3 40 0.5 3 30 0 3 40 0.5 3
Seed 2 0.5 1 2 0.5 0.5 2 0.5 0.5 2 0.5 0.5 3 0.5 1 2 0.5 1 4 1 1 5 2 4 3 0.5 1
Rock phosphate 33 0.5 12 0 0 0 0 0 0 0 7 0 0 0 14 0.5 16 0.5

Outputs
Crop offtake 47 17 85 84 13 64 63 11 51 33 6 19 76 9 25 77 15 60 81 12 41 88 17 60 113 18 82
Animal offtake 15 2 2 6 2 0.5 11 2 2 2 0.5 0 3 1 0.5
Leaching 75 39 59 136 49 49 50 38 58
Volatilization 23 11 10 13 0 12 5 3

Balance 64 34 14 50 6 -22 31 -3 9 29 26 28 28 -8 -21 23 7 -26 18 7 0 -15 -1 -52 -19 6 -35
4
5
6
7
8
9

10
11
12
13
14
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3

Figure 1. Conceptual system showing the inputs and outputs of nutrients (N, P & K) used4
for the calculation of nutrient budgets of a rotation.  The livestock interact with5
the rotation through the returns of manure and by utilisation of the pasture.6
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