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2013–14 Wheat 2014–15 Oilseed rape

Yield

(t ha-1)

Microbial 

biomass

carbon 

(μg g-1)

Surface 

residue 

(Sept) 

(%)

Bulk 

density 

(Sept) 

(Mg m-3)

Earthworm

population 

(Nov) (m-2)

Farm 9.7 a 339 b 72.6 bc 1.35 b 134 a

Claydon 9.9 a 321 b 75.2 ab 1.41 ab 165 a

Mzuri 10.7 a 380 ab 68.5 c 1.39 ab 160 a

Sumo 9.9 a 379 ab 70.0 bc 1.44 a 165 a

Vaderstad 10.7 a 443 a - - -

Horsch - - 79.4 a 1.41 ab 147 a

p value n.s <0.05 <0.05 <0.05 n.s.

The type, intensity and frequency of the tillage 

system is a key decision in arable farming. 

Sustainable agriculture requires practices which 

are environmentally friendly and economically 

competitive. Tillage systems affects agricultural 

sustainability through its effects on soil processes, 

soil properties, and crop growth.

An aim of this study is to determine the 

performance of five conservation tillage systems in 

a crop rotation of autumn-sown wheat and oilseed 

rape in terms of the effects on: 

• crop growth and yield

• soil condition, and

• profitability  

A field experiment with five conservation tillage 

systems were established across two fields 

(Snagsborough and Top Furze) at Lamport (Table 1; 

Fig 1). The cultivation methods included the farm 

system (one-pass in oilseed rape; two passes in 

wheat), three strip tillage systems: Claydon, Mzuri, 

and Sumo, and a zero-tillage system: Vaderstad 

Seed Hawk used in oilseed (replaced by Horsch ST 

in 2014-2015) and Vaderstad Rapid used in wheat

The winged tines caused the greatest soil 

disturbance, and although the draught was high, 

the specific draft was low compared to the other 

tines (Table 2).

No yield differences were apparent in the first 

year.  When establishing the wheat in 2014, the 

surface residue was greatest with a zero-tillage 

system (Vaderstad), and greater for the other 

three conservation tillage systems than the two 

pass farm system (Table 3). The two pass-system 

reduced soil bulk density (immediately after 

sowing) compared to the conservation tillage 

systems. There is some evidence that shallow 

and low disturbance  cultivation improved the soil 

biology in terms of microbial biomass and 

earthworm populations (Table 3 and Table 4).

Table 1. Allocation of the crops for each cropping season

We acknowledge and are thankful for the support of: 

Treatment Type of tine Working depth 

(mm)

Width of disturbance 

(mm)

Area of disturbed 

soil (mm2)

Horizontal draught 

(kN)

Specific draught 

(kN m-2)

Vaderstad Seed Hawk Non winged 25 83 1400 0.18 128.5

Vaderstad Rapid Main disc 35 87 850 0.10 117.6

Claydon Non winged 150 235 16200 2.00 123.4

Mzuri Winged 150 300 20500 1.60 78.0

Sumo Trio Winged 200 465 50700 2.28 44.9

Fig 3. Depth 

and width of soil 

disturbance of 

five tines/discs 

Table 2. Working depth and area of disturbance of the main tine or disc in each tillage system

To understand the effect of the different tillage tines, 

detailed measurements were taken in the soil bin 

facilities at Cranfield (Fig 2). In the field, 

measurements included crop yield, surface residue 

cover, plant population, soil dry bulk density, 

microbial biomass, and earthworm populations.

Table 4. Selected field measurements  from Top Furze

Table 3. Selected field measurements from Snagborough

1. Aim and objectives

Field Snagsborough Top Furze Plant date

Soil type Clay loam Clay

2013-14 Oilseed rape Wheat O:5 Sept, W:23 Sept

2014-15 Wheat Oilseed rape O:28 Aug, W:29 Sept

Fig 1. The five cultivation treatments are replicated four times 

in each field; the map includes the yields (t ha-1) and the 

blackgrass distribution in 2014

Fig 4. Surface residue differences in Snagsborough in 2014/15

2. Methods

3. Results

4. Conclusions

Fig 2. Laser 

scans for 

measuring 

disturbance

*p values <0.05 indicate significant differences; n.s. means not significant at p = 0.05

Means with the same letter are not significantly different

*p values <0.05 indicate significant differences; n.s. means not significant at p = 0.05

Means with the same letter are not significantly different

2013-14 Oilseed rape 2014 -15 Wheat

Yield

(t ha-1)

Microbial 

biomass 

carbon 

(μg g-1)

Surface 

residue 

(Oct) (%)

Bulk 

density 

(Oct) 

(Mg m-3)

Earthworm 

population 

(Dec) (m-2)

Farm 4.7 a 423 a 16.8 e 1.17 b 115 b

Claydon 4.4 a 405 a 60.5 b 1.29 a 62 b

Mzuri 4.8 a 443 a 51.6 c 1.32 a 84 b

Sumo 4.8 a 448 a 45.0 d 1.34 a 131 b

Vaderstad 4.5 a 406 a 78.6 a 1.28 a 228 a

Horsch - - - - -

p value n.s n.s <0.05 < 0.05 <0.05

Soil bin analysis: the cross-sectional area of soil disturbance ranged from 850 mm2 to 50700 mm2 (Table 

2; Fig 3).

Field results: in the first year (2013-2014), the tillage systems had no significant effect on yield, but in

2014-2015, the surface residue tended to be greatest with the zero-tillage system (Vaderstad) and the

Horsch system (Table 3 and 4; Fig 4) and bulk density was reduced by the two-pass farm system in the

wheat (Table 3).


