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Abstract
Soil quality is an important factor for the stability of grassland production, and the profitability of 
farming. Moreover, the soil delivers ecosystem services such as carbon storage, water regulation and 
maintenance of biodiversity. For dairy farmers soil quality often remains a black box and difficult to 
assess. Knowledge transfer around this theme is not easy since it is not always the primary interest of 
dairy farmers. A practical guide has been developed with many photos and illustrations, which follows 
in consecutive chapters the six pillars of soil quality. The guide and the checklist are discussed.
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Introduction
For dairy farmers soil quality often remains a black box. Knowledge transfer around this theme is not easy 
since it is not always the primary interest of dairy farmers and no simple tools are available for an integral 
assessment of soil quality. A practical guide has been developed for dairy farmers, advisers and industry. 
Like the guides ‘Soil Signals’ (Koopman et al., 2015) and ‘Grassland Signals’ (Klein-Swormink et al., 
2010), it contains many photos and illustrations, which follows in consecutive chapters the six pillars of 
soil quality; soil organic matter, soil chemical, water characteristics, roots, soil structure and soil biota 
(Figure 1) (Van Eekeren et al., 2019; www.roodbont.nl)). These elements are linked and need an integral 
assessment. The guide and checklist for assessment of soil quality are discussed.

Guide
In each chapter of the guide the backgrounds of the pillars of soil quality are discussed followed by visual 
assessment (above- and belowground), what it means and what you can do. Soil Signals of Grasslands 
provides tools for optimising soil management. It contains plenty of practical advice, management 
measures and techniques that are directly applicable for farmers. This also means more return in product 

Figure 1. Six pillars of soil quality.

http://www.roodbont.nl
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and money per hectare of grassland; for example on sandy soils a 1% soil organic matter increase in the 
top 0-10 cm soil layer means an increase in production of 1,320 kg DM ha-1 on unfertilised grasslands 
(Van Eekeren et al., 2010). Calculating with an estimated value for grass in the field on basis of energy 
and protein of € 0.11 kg DM this means +€ 145 ha-1 yr-1.

Checklist
The guide contains a checklist for soil assessment which takes into account the mineral analysis of the 
spring silage, the soil analysis and a visual soil assessment in the field (Table 1).

Table 1. Checklist of soil quality.

Indicator Unit Target

Step 1. Production and efficiency DM-production kg DM ha-1 >12.000

soil N-efficiency % >70

soil P-efficiency % >100

Step 2. Mineral analysis spring silage K-content g kg ds-1 25-35

P-content g kg ds-1 >3.5

S-content g kg ds-1 2.2-4.0

Fe-content mg kg ds-1 <1000

Step 3. Soil analysis (0-10 cm) Soil organic matter sand % >5

clay % >10

pH-KCl sand 4.8-5.5

clay 4.8-5.5

peat 4.6-5.2

P-CaCl2 mg P kg-1 dry soil >1.5

P-Al mg P2O5 100 g-1 dry soil >25

K-CaCl2 mg P kg-1 dry soil

S-soil delivery kg S ha-1 >20

Step 4. Visual soil assessment1 poor moderate good

Grass cover <80% 80-90% >90%

Signs of ponding or flooding a lot of limited none

Signs of tracks or trampling a lot of limited none

Maximum rooting depth (cm)

Sand <20 cm 20-40 cm >40 cm

Clay <30 cm 30-70 cm >70 cm

Peat <20 cm 20-40 cm >40 cm

Root intensity at 20 cm (number 10×10 cm)

Sand <10 10-40 >40

Clay <40 40-80 >80

Peat <10 10-50 >50

Soil resistance a lot of limited none

Soil structure in 10-20 cm layer 75-100% angular blocky elements >25% crumbs >50% crumbs

Earthworms

Sand <10 10-40 >40

Clay <40 40-80 >80

Peat <10 10-50 >50

1 Inspired by Peerlkamp (1959), Shepherd (2000).
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