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ResidueGas questionnaire — Danish results with focus on cover crops

The questionnaire includes different sets of questions: background (including farmer’s values),
current management of crop residues, possible changes in management.

Results are presented in a descriptive manner via graphs and tables, with sub-grouping for
conventional and organic management.

Total number of respondents: 594 (11 % response rate), of which 84 farm according to organic
management. Results in this document focus on the management of cover crops (the original
survey included questions on the management of a broader range of crop residues).
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Background

General information

Respondents
18-30 1% 6
31-50 125
51-70 359
>70 104
0% 25% 50% 75% 100%
Which soil types(s) are there in your farm?
Respondents
Sand 189
Loam 336
Clay 219
Peat 65
0% 25% 50% 75% 100%
Are you concerned about sustainable farming?
Respondents
Yes 530
No 64
0% 25% 50% 75% 100%
Respondents
Organic farming 84
Biodynamic 1% 8
Conservation agriculture 45
No-till 41
Conventional 437
Other (specify) 43
0% 25% 50% 75% 100%
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ORGANIC — CONVENTIONAL

Respondents Respondents
QOrganic farming 84 0% 2
Biodynamic 4 0% 0
Conservation agriculture 2% 2 3% 13
No-till 5 3% 12
Canventional 2% 2 437
Other {specify) 4 4% 16
0% 25% 20% 75% 100% 0% 25% 50% 75% 100%
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Indicate your level of agreement with the following statements.

This aspect is important in connection to sustainable farming:

ALL
Greenhouse gas emissions [T 38% 2%
Environmental impact |95 44% . 33%
Biodiversity [INNINENZESaN 41% o 32%
Protection of natural resources [[ITE5aM 42% S M%
Resource use efficiency [IEIS%N A42% S aA3%
Soil fertility  [INGSEN 38% - 50%
Productivity [INNIGEE 50% o 31%
Economic viability IS 34% S B2%
0% 20% 40% 60% 80% 100%
m Strongly disagree  m Disagree  m Neutral Agree  m Strongly agree

CONVENTIONAL
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Greenhouse gas emissions [N 41% C19%
Environmental impact 2SN 49% - 27%
Biodiversity [INNNNZGZIN 45% S 26%
Protection of natural resources [JISSE 46% S 37%
Resource use efficiency [ITSa0 45% 2%
Soil fertility [IEGI 41% S 50%
Productivity  [JE2580 51% o 34%
Economic viability IS 36% - 52%
0% 20% A0% 60% 80% 100%
m Strongly disagree  m Disagree  m Neutral Agree  m Strongly agree
ORGANIC
Greenhouse gas emissions SN 37% S 39%
Environmental impact [G% 38% - B2%
Biodiversity |IINESEEN 31% S 52%
Protection of natural resources [IGE 38% - 51%
Resource use efficiency |GGG 29% 5%
Soil fertility | INEESEN 37% - 50%
Productivity [|IINNEGZA500 52% C19%
Economic viability [|NEESEN 35% S 49%
0% 20% A40% 60% 80% 100%

m Strongly disagree  m Disagree  m Neutral Agree  m Strongly agree
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This aspect is important when taking management decisions:

ALL
Greenhouse gas emissions [N 33% C17%
Environmental impact  [INIINPEZN A5% S 28%
Biodiversity NSO 38% 2%
Protection of natural resources [N Z350N 44% o 31%
Resource use efficiency 2250 A44% | =aE ]
Soil fertility | IEESEN 43% S 4%
Productivity [INNESSENN 46% 3%
Economic viability  [IISEEH 39% A%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Strongly disagree M Disagree M Neutral Agree W Strongly agree

CONVENTIONAL

Greenhouse gas emissions 34%

Environmental impact A47%

Biodiversity 41%

Protection of natural resources 49%
Resource use efficiency AT7%
Soil fertility 45%

Productivity 49%

Economic viability 41%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Strongly disagree M Disagree M Neutral Agree  mStrongly agree

ORGANIC
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Greenhouse gas emissions [EEN 37% o 27%
Environmental impact  [I8%8 19%
Biodiversity  |INEISSEN 37% - 48%
Protection of natural resources [[ESEN 38% S 48%
Resource use efficiency 2GS 38% o 36%
Soil fertility DS 45% S A%
Productivity [INNEGEGZGEN 42% S 29%
Economic viability  |[IETE560 33% r s1%
0% 10% 30% 40% 50% 60% 70% 80% 90% 100%
M Strongly disagree M Disagree M Neutral Agree [ Strongly agree

Cropping system

@ Ministeriet for F
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Specify primary cropping system

ALL

Cereal based system

Vegetable production

Energy crops production

Temporary grassland

Permanent grassland

Agro-forestry

Mixed farming (livestock and crop production)

Other

CONVENTIONAL

0%

25%

50%

ode
keri

dp

75%

100%

Respondents

300

9

6

Z

47

20

166

39
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Respondents
Cereal based system 244
Vegetable production 6
Energy crops production 4
Temporary grassland 3
Permanent grassland 18
Agro-forestry 8
Mixed farming (livestock and crop production) 128
Other 26
0% 25% 50% 75% 100%
ORGANIC
Respondents
Cereal based system 27
Vegetable production 4
Energy crops production | 0% 0
Temporary grassland 2% 2
Permanent grassland 15
Agro-forestry 4
Mixed farming (livestock and crop production) 26
Other 6
0% 25% 50% 75% 100%
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Cover crops
Figures for organic management are shown where relevant.

Do you grow cover crops? If yes, which species do you use?

ALL
Respondents
Yes 409
No 185
0% 25% 50% 75% 100%
Respondents
Legumes 67
Grasses and cereals 199
Other annuals 89
Mixtures including legumes 104
Mixtures without legumes 73
Other 20
0% 25% 50% 75% 100%
CONVENTIONAL
Respondents
Yes 323
Ne 114
0% 25% 50% 75% 100%
Respondents
Legumes 59
Grasses and cereals 162
Other annuals 67
Mixtures including legumes 69
Mixtures without legumes 52
Other 3% 11
0% 25% 50% 75% 100%
ORGANIC



ICROFS i
~a® Organic RDD o qup

Promilleafgiftsfonden for landbrug

Respondents
45
39
0% 25% 50% 75% 100%
Respondents
Legumes %
Grasses and cereals 23
Other annuals 11
Mixtures including legumes 21
Mixtures without legumes 8
Other 4

0% 25% 50% 75% 100%

Do you grow cover crops? Split by primary cropping system:

ALL

Do you grow cover crops?

Agro-forestry

Permanent grassland

Temporary grassland

Energy crops production

Other

Mixed farming (livestock and crop production)

Vegetable production

Cereal based system

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HYes HMNo

10



\ ICROFS @ og::r
\J Organic RDD . qu P

Promilleafgiftsfonden for landbrug

Do you grow cover crops? (conventional)

Agro-forestry

Permanent grassland

Temporary grassland

Energy crops production

Other

Mixed farming (livestock and crop production)

Vegetable production

Cereal based system

0% 10% 20% 30% 40% 50% 60% /0% 80% 90% 100%

HYes mNo

Do you grow cover crops? (organic)

Agro-forestry0. (OO

Permanent grassland G

Temporary grassland0. G oD

Energy crops production

Other

Mixed farming (livestock and crop production)

Vegetable production %

Cereal based system
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HYes mNo

11
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What is the main function of the cover crop?

ALL
Respondents
Catch crop (retention of nutrients) 257
Green manure 59
Soil cover 34
Other 59
25% 50% 75% 100%
CONVENTIONAL
Respondents
Catch crop (retention of nutrients) 218
Green manure 38
Soil cover 24
Other 43
25% 50% 75% 100%
ORGANIC
Respondents
Catch crop (retention of nutrients) 22
Green manure 13
Soil cover 4
Other 6
25% 50% 75% 100%
Do you have specific cover crops for cash crops?
Respondents
Yes (please specify) 53
No 356

0% 25% 50% 75% 100%

When do you sow and terminate the cover crop?

ALL

12
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Sow
Respondents
Undersown in spring 165
Undersown before harvest 47
After harvest 289
Other 4% 16
0% 25% 50% 75% 100%
Terminate
Respondents
Autumn 163
Spring 258
Other 38
0% 25% 50% 75% 100%
CONVENTIONAL
Sow
Respondents
Undersown in spring 124
Undersown before harvest 40
After harvest 235
Other 2% s
0% 25% 50% 75% 100%
Respondents
Autumn 144
Spring 193
Other 29
0% 25% 50% 75% 100%
ORGANIC

13
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Respondents

Undersown in spring 30

After harvest 25

Other 4

0% 25% 50% 75% 100%

When do you sow the cover crop?

Other IINNNNCODZNN00% 333% |  333%
Mixed farming (livestock and crop production) |IINIINGgGNEEE N 2ea 13.3%
Agro-forestry
Permanent grassland. Q% T 00.0% T
Temporary grassland
Energy crops production
Vegetable production0. GO0 0o %

Cereal based system |GG oI 27 s o0 %

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Undersown in spring M Undersown before harvest B After harvest ~ ® Other

Respondents
Autumn 5
Spring 87
Other 6
0% 25% 50% 75% 100%

How is the cover crop terminated?

ALL

14
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Respondents
Spraying with herbicides 140
Rolling and crimping 2% 9
Ploughing 242
|
Winterkill (frost) 129
Other 40
0% 25% 50% 75% 100%
CONVENTIONAL
Respondents
Spraying with herbicides 115
Rolling and crimping 7
Ploughing 201
Winterkill (frost) 107
Other 19
0% 25% 50% 75% 100%
ORGANIC
Respondents
Spraying with herbicides 2% 1
Rolling and crimping 2% 1
Ploughing 34
Winterkill (frost) 9
Other 12
0% 25% 50% 75% 100%

15
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Soil organic carbon and greenhouse gas emissions
Are you concerned about the status of soil organic matter in your farm?

Respondents
Yes 524
No 70
0% 25% 50% 75% 100%
Do you think that soil organic matter in your farm is:
ALL
Respondents
Stable 333
Increasing 223
Decreasing 38
0% 25% 50% 75% 100%
Respondents
Stable 273
Increasing 140
Decreasing 24
0% 25% 50% 75% 100%
ORGANIC
Respondents
Stable 31
Increasing 44
Decreasing 9
0% 25% 50% 75% 100%
Do you know the soil carbon status from soil sampling/analysis?
Respondents
Yes 109
No 485

0% 25% 50% 75% 100%

16
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Do you apply any of the following options to maintain or increase soil organic matter?

ALL

Plant residues left in the field
Reduced/minimum tillage

Zero tillage

Use of manure and/or compost
Perennial grass crops in rotation
Annual grass crops in rotation
Use of cover crops

Use of legumes

Use of biochar

Use of solid sewage waste

Use of biogas digestates

None

Other

0%

0%

2%

4%

25%

50%

75%

100%

Respondents

439

204

46

332

213

93

322

100

32

83

11

25

17
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Respondents
Plant residues left in the field 330
Reduced/minimum tillage 136
Zero tillage 13
Use of manure and/or compost 246
Perennial grass crops in rotation 139
Annual grass crops in rotation 67
Use of cover crops 251
Use of legumes 54
Use of biochar 0
Use of solid sewage waste 25
Use of biogas digestates 66
None 3
Other 11

0% 25% 50% 75% 100%

ORGANIC

18
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Respondents
Plant residues left in the field 60
Reduced/minimum tillage 27
Zero tillage 10
Use of manure and/or compost 60
Perennial grass crops in rotation 52
Annual grass crops in rotation 20
Use of cover crops 35
Use of legumes 35
Use of biochar J§ 1% 1
Use of solid sewage waste | 0% 0
Use of biogas digestates 12
None 4
Other Z
0% 25% 50% 75% 100%
Are you concerned about emissions of greenhouse gas from agriculture?
ALL
Respondents
Yes 339
No 255
0% 25% 50% 75% 100%
CONVENTIONAL
Respondents
Yes 231
No 206
0% 25% 50% 75% 100%
ORGANIC
Respondents
Yes 62
No 22
0% 25% 50% 75% 100%

19
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Are you concerned about emissions of the greenhouse gas nitrous oxide from agriculture?

Respondents
Yes 348
No 246

0% 25% 50% 75% 100%

20
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Current management of cover crop residues

What is your main management strategy for cover crop residues in your farm?

Select the appropriate choice for each residue type. The first figure reports the % of total respondents
and refers to the main management option. Following figures are specific options within most relevant
main management.

ALL
Respondents
Removed from the field 2% 9
Left on the soil surface 201
Shallow incorporation (<10 cm depth) 83
Deep incorporation (>10 cm depth) 128
Not applicable 173
0% 25% 50% 75% 100%
Cover crop residues left on the soil surface are:
Respondents
Evenly spread ‘ 91
Chopped 55
Transferred to other field | 0% 1
Other 54
0% 25‘% 50% 75% 100%
Type of shallow incorporation:
Respondents
Rotary tillage 46
Shallow harrowing (stubble cultivation) a2
Hoeing | 0% 0
Other 5
0% 25% 50% 75% 100%

Type of deep incorporation:

21
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Respondents
Deep harrowing 10
Ploughing 117
Other 1
25% 50% 75% 100%
CONVENTIONAL
Respondents
Removed from the field 8
Left on the soil surface 166
Shallow incorporation (<10 cm depth) 56
Deep incorporation (>10 cm depth) 102
Not applicable 105
25% 50% 75% 100%
Respondents
Evenly spread 80
Chopped 46
Transferred to other field 0
Other 40
25% 50% 75% 100%
Type of shallow incorporation:
Respondents
Rotary tillage 31
Shallow harrowing (stubble cultivation) 22
Hoeing 0
Other 3
25% 50% 75% 100%
Type of deep incorporation:
Respondents
Deep harrowing 5
Ploughing 96
Other | 1% 1
0% 25% 50% 75% 100%

22
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ORGANIC
Respondents
Removed from the field | 0% 0
Left on the soil surface 15
Shallow incorporation (<10 cm depth) 12
Deep incorporation (>10 cm depth) 20
Not applicable 37
0% 25% 50% 75% 100%
Cover crop residues left on the soil surface are:
Respondents

Evenly spread 5
Chopped

Transferred to other field

Other

5 = o

0% 25% 50% 75% 100%

Type of shallow incorporation:

Respondents
Rotary tillage 5
Shallow harrowing (stubble cultivation) 5
Hoeing | 0% 0
Other 2
0% 25% 50% 75% 100%
Type of deep incorporation:
Respondents
Deep harrowing 2
Ploughing 18
Other | 0% 0
0% 25% 50% 75% 100%

23
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Alternative management of cover crop residues
If not already implemented, would you be willing to adopt the following options of cover crop

management?
ALL
Yes No Already Not Maybe
implemented relevant
Even surface spreading  31% 4% 35% 29% 2%
Removal 11% 43% 5% 38% 4%
Deep incorporation 31% 16% 16% 34% 3%
Nitrification inhibitors 23% 28% 1% 34% 14%
Other 4% 12% 2% 72% 10%
CONVENTIONAL
Yes No Already Not Maybe
implemented relevant
Even surface spreading  34% 4% 36% 25% 2%
Removal 12% 44% 5% 36% 3%
Deep incorporation 36% 12%  19% 30% 4%
Nitrification inhibitors 27% 27% 2% 31% 14%
Other 4% 12% 2% 72% 11%
ORGANIC
Yes No Already Not Maybe
implemented relevant
Even surface spreading  24% 5% 30% 38% 1%
Removal 10% 33% 6% 43% 8%
Deep incorporation 18% 19% 14% 46% 2%
Nitrification inhibitors 8% 35% 0% 44% 13%
Other 7% 10% 4% 68% 12%

24



