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Minimum tillage campaign 2003-2004



Minimum tillage Campaign

The crop sown in the final year of this campaign in autumn 2003 was winter wheat. A second
wheat will provide greater challenges as far as potential pest weed and disease problems are
concerned, due to the carry over of problems from the first wheat crop.

Minimum tillage December 2003 Ploughed December 2003

Minimum tillage May 2004 Ploughed May 2004



Minimum tillage area August 2004 Ploughed area August 2004

Seedbed preparation 2003 Advice to growers

The drive to reduce cultivation costs, and the attraction of getting crops in a little earlier, has
encouraged many farmers to adopt minimal tillage systems. Appropriate minimal tillage
systems have both financial and environmental benefits, but when considering their suitability
for local situations, growers should also be aware of the potential impact on other
management factors, including weed control.

Once growers have harvested this seasons crop, they should try to get the weed seeds near
the surface, and any seed shed from the previous crop, to germinate before sowing that crop.
This can be aided by running a light harrow or roller over the surface. Hopefully there will be
enough moisture to start the germination. These weeds can be killed off before sowing the
crop. Earlier harvests of winter barley and oilseed rape may give greater opportunities to use
this technique.

This is particularly useful for reducing difficult to control grass weed problems in cereals, as
well as the problem of volunteer cereals in cereals. Grass weeds and volunteer cereals are
relatively easy to control in oilseed rape, but the technique can be useful in reducing volunteer
rape and charlock populations. However, there is seldom enough time for this approach
before oilseed rape is sown after winter barley

Straw left after harvest can reduce the effectiveness of autumn residual herbicides, so clear
as much of it as possible, or use a cultivation that at least partially incorporates it into the top
layer of soil.

Crop Establishment Spring 2004

In December 2003, plant populations at the site were 274 plants/m2 in the ploughed area and
277 plants/m2 in the minimum tillage area. Frost heave in March 2004 had affected plants
most in the ploughed area, with 9% affected in the ploughed area compared to 1% in the
minimum tillage area. It is possible the straw and uprooted stubble acts as a good frost
insulator on the surface of the soil.



Weeds November 2003 — August 2004

Weeds in minimum tillage December 2003 Weeds in ploughed December 2003

Weeds Number/m®19 November 2003 in sprayed field

Annual meadow Chickweed Ivy Fumitory Volunteer oilseed
grass speedwell rape
Ploughed 225 50 425 25 225
Minimum 135 37.5 10 0 25
tillage
Weeds Number/m? 19 November 2003 in unsprayed field
Annual meadow Chickweed Ivy Fumitory Volunteer oilseed
grass speedwell rape
Ploughed 175 40 75 20 5
Minimum
tillage 650 360 80 0 0
Weeds Number/m? 9 December 2003 in sprayed field
Annual meadow . Ivy . Volunteer oilseed Field
grass Chickweed speedwell Fumitory rape pansy
Ploughed 240 38 38 0 5 30
Minimum 194 67 19 0 2 13
tillage
Weeds Number/m?9 December 2003 in unsprayed field
Ploughed 189 45 54 6.0 6.4 9.6
Minimum tillage 1626 428 112 0 0 0



Weeds Number/m?® 10 March 2004 in sprayed field

Annual meadow . Ivy . Volunteer oilseed Field
Chickweed Fumitory
grass speedwell rape pansy

Ploughed 0 0 0 0 0 0
Minimum 0 0 3.2 0 0 0
tillage

Weeds Number/m? 10 March 2004 in unsprayed field
Ploughed 0 0 3.2 0 0 0
Minimum tillage 22.4 0 6.4 0 0 0

By March 2004, the herbicide treatments in the autumn had achieved effective control of
weeds. In the unsprayed areas, Annual meadow grass was he common weed, whilst ivy leaf
speedwell was present both in the minimum tillage and ploughed crop.

At a second site in Fife, Mayweed is present at higher populations in the minimum tillage
compared to the plough

Weeds in minimum tillage May 2004 Weeds in ploughed May 2004



In August, Annual meadow grass was clearly visible in the minimum tillage area, particularly
in the tramlines. The bottom of the crop in the ploughed area was free from weeds. .

Weeds in minimum tillage area August 2004 Weeds in ploughed area August 2004

Grass margins provide useful food and shelter for wildlife. They may also harbour ergot
which can infect crops leading to grain rejection. Monitoring of the grass margin around the
site showed no ergot was present and no ergot was detected in the harvested crop.

Weeds in minimum tillage wheelings Grass weeds at field margin



Slugs Autumn 2003 and Spring 2004

Slug populations remained low over the winter and early spring. Shredding by slugs was
however more noticeable in the crop in the ploughed area.

Slug trap minimum tillage Dec 03 Slug trap ploughed Dec 03

Slug trap Slug sheltering in trap

Average number of slugs in traps

8 October 19 November 11 December |[10March 210ctober |17November
2003 2003 2003 2004 03 04
Plough 0 0 0 0 2 0.75
Minimum tillage 0 0 0 0 1 1



% Slug leaf shredding

19 Nov 2003 11 December 2003 10 March 2004
Plough 2 2 0
Minimum Tillage 0 0 0
Slug numbers were low in both types of cultivation
Pitfall trap assessments (beneficials)
Beetles
Cultivation Area Date Spiders Carabids Staphylinid | Larvae Totals
S
Plough Headland May 04 |11 7 2 0 20
Plough Mid field May 04 |8 10 7 0 25
Min tillage Headland May 04 | 15 0 6 1 32
Min tillage Mid field May 04 | 18 14 4 0 36
Plough Headland June 04 | 8 6 6 22 42
Plough Mid field June 04 | 6 9 4 19 36
Min tillage Headland June 04 | 16 10 2 38 66
Min tillage Mid field June 04 | 12 9 2 36 59
Beetle larvae appear after the May sampling.
Numbers of beneficials are higher in the minimum till areas compared to the ploughed areas.
Earthworm assessment October 04
Earthworms were collected using the Mustard sampling protocol.
Earthworms per square metre

Sample 1 Sample 2 Sample 3 Sample 4 | average
Minimum tillage | 2 3 3 3 2.75
Ploughed 4 4 1 2 2.75

Earthworm populations were the same in each cultivation type.




Diseases

The impact of minimum tillage in second wheat situations on wheat stem base diseases and
yields are reported in the tables below. Crop yields were greater from the minimum tillage
area over the three years. Take-all levels were marginally lower in the minimum tillage and
this may be one reason for the yield difference. Common eyespot was also lower in the
minimum tillage crops, whilst stem base Fusarium levels were more variable, but the trend
was towards higher levels in minimum tillage, particularly in 2004.

In a separate HGCA study on eyespot, the lower risk of eyespot in minimum tillage situations
was confirmed. This difference was great enough to give crops grown under minimum tillage
a lower risk factor than ploughing (see wheat section for more details).

Assessments of untreated trials suggests the disease pressure from Septoria tritici was lower
under minimum tillage. It is not clear why this may be the case. Where typical fungicide
programmes were applied to the crops, there were no differences in disease levels between
the different cultivation types.

One disease which may develop more in a minimum tillage situation is Cephalosporium leaf

stripe. This unusual disease problem was reported in an earlier quarterly report.

Crop Yields Tonnes/hectare

Cultivation Minimum tillage | Ploughed
9.596 8.708
Seed treatment Baytan Jockey Latitude Sibutol
9.212 9.360 9.194 8.841
Year 2002 2003 2004
Minimum tillage 10.397 8.915 9.475
Ploughed 8.922 9.048 8.154
SED Significance
Cultivation 0.1047 >.001
Seed treatment 0.1480 0.009
Cultivation x | 0.1813 <.001
Year




% Take all on roots

Minimum tillage

Ploughed 55.8 60.3 10.2
Cultivation 2.48 0.05
Seed treatment 3.51 Ns
Cultivation X | 4.30 Ns
Year

% Eyespot on stem base

Minimum tillage
Ploughed 39.0 35.6 32.6

Cultivation

Seed treatment 3.37 Ns
Cultivation X | 4.12 0.02
Year

% Fusarium on stem base

Minimum tillage 17.7 11.5 6.0
Ploughed 10.6 9.9 9.0
[  |seb [~ [sSignficance [ |
Cultivation 1.88 Ns
Seed treatment 2.66 Ns
Cultivation X | 2.30 0.04
Year

10



% Sharp eyespot on stem base

(Fusariuom )45 |73 | |

Seedtreatment |58 |65 |65  [49 |

Minimum tillage 6.9 . 2.1
Ploughed 12.8 7.1 2.1
.~ [seb | [significance | |
Cultivation 0.005
Seed treatment Ns
Cultivation X Ns
Year

11
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