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Location of trial siteg 20162018




Summary of cover crop experiments in 2017

& 2018
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Summary of amendment experiments in
2017 & 2018
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Regional Rainfall Patterns in Winter and Spring

S s Taowy | Laowr 2018

Oct Dec JanMar OctDec JanMar
Scotland 327 372 492 373
England NW & Wales 244 336 440 324
Midlands 158 182 189 225
East Anglia 123 118 150 165
England SW & Wales 225 304 345 392

Are benefits from cover crops larger in wet winters and springs?




Summary of effects of cover crops or
amendments on potato yield from survey data

Median Mean
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(NIAB Plant Science into Practice
Structure of the survey
The objective is to understand how soils are utilised for the whole rotation
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NIAB 4
InnovationFarm

Restoring soil quality through novel / muki
species leys & better use of animals in rotations







Resilient and robust crop and livestock production systems

A Introducingcomplex herbaley (with deep rooting
complex rooting and biopharmaceutical impact
Into rotation for 2 & 3 years

A Consider grazing or mowing

A Considedirect-drilling or norrinversion tillage to
helpimprovesollstructure/restoration

A Easy assessment of a range of soil and crop
parameters:



Mature & establishing Cotswold Seed¥'#d
Herbal Ley
Building on our existing farmer networks

NIAB site studied intensively +5 farms collaborating
Tell us if you wish to attend workshops in 2019
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Long term trial
STAR Projeg

Sustainability Trial in Arable Rotations




Herbal ley mixtures with deep rooting species, ma Grass Seeds _
Non-mycorrhizal

cOnventlonal beingnodulatinglegumes and strongly mycorrhizal S _ = q
white/ red (* species included in our mirot all are shown) SPECIES often use
clover ryegrass as autumn sown
ley . cover crops

Yellow Trefoil X2

S

Red Clover
Berseem Clover iy
Buckwheat

White Clover

Alsike Clover ==

Tillage Radish
Fodder Radish
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Westerwolds Ryegrass

Sweet Clover
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InnovationFarm
What to measure ? And Key Questions
A Soil Nutrients/pH/ VESS/ A Are herbalrich leys better than grass
clover leys for soil, sheep and
A Earthworm sp./abundance following crops?
A Soil microbial communities . :
_ _ A 1s grazing preferable to mowing?
A Soil Organic Matter Als it best .
N . s it best to maintain leys for 3 years
A Aggre.gate stablllty.& Soil Strength ™" [ .an we reduce to 2 years
A Porosity/ BulkDensity depending on ley/managememnt
A Animal /parasite data A Livestock Economic returns

AWhat is theimpact atlandscapescaleafter new rotations+ soil improvements
AReduction in flood &pollution risks; added livestock returns
AMAINTAININGhe positive impact by direct drilling following Ley(s)



hy32Ay3 wSadzZ ta FTN2RY 4

The effect of sward type on lemb weight at § weeks The effect of sward t'gI'FIE on number of d.aylg PRG rye gra@ 163kg N/hwr
; s required to reach target slaughter weight
" :;: ’ PRG& White Clover@ 90kg N/hayr
S ' " 6 Spmix:6 species @ 90Kkyha/yr
R : (PRG, TimothyV. CloverRClover,
: i Plantain, Chicory)
—= 9 Spmix: 9 species @ 90kg N/hya/
The effect of sward type on faecal egg counts The effect of swards type on mean number of (P RG, TImOthy, COCkaOW.&R
(Trichastrongyle) at 10 weeks of age TSI B R T CloverBirdsfootTrefoil Plantain
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Fig. 5. Summary results from the [amb finishing experiment, run as part of the SmartGrass Project.
SOURCE: http://www . asaireland.ie/wp-content/uploads/2017/11/Tommy-Boland-Multispecies-swards-
for-sheep.......pdf
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International project; started Aug. 2018

Alboradafunded Starting 2018

Soil Microbial Interactions Using A Testing in UK and Nigeria
Inoculation and Compost Tea A _ _

Mycorrhizalfungi tested with crop in Maize and Pigeon Pea
Nigeria & natural development

Production of waste crop compost tea to
reduce nutrient turnovengeem jatropha
& castor)

Use ofbiocharto reduce nutrient loss

Collaboration with African arm of Kent
SME supplyingnoculum

Capitalise on previous NIAB project on
affordable soil testing




N IAB / Eastern Agri-Tech

InnovationFarm Innovation Hub

Exemplar Innovations working with small
companies

A Reducing waste or valorisation of waste material
A Improvements in time management through sensor based
approaches
A Improvement potential in key resources:
soil structure/quality/nutrient delivery
irrigation
Choice of forage and fodder
source of forage



Plant WorksPGPRropargetedproducts/ inoculants

Arialsshowed that different PGPR consortia

L . | need to be formulated for each targetop
E W I
B~ AROTATIONS

Bioil ASR3 developed for specific crops including
Vimporsis Beets/Spinach, Onions/Leeks and
Potatoes/Carrots to be launched for Spring
2018sowing

ASpecific SR3 cereal and oilseed prodircts
development




PlantWorks testing microbial inoculanBarleyTrials Kent

Average Ear Counts Barley
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Average eacounts/m?2in barley treatments(Simon Chiles farm)
ANOVA &'ukey HSD test shows highly significant difference between
Control and AMF treated crop (P<.0001).
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Entomics solution: the Black Soldier Fly



https://twitter.com/entomics




www.innovationfarm.co.uk
twitter¥ @innovationfarm1

@InnovationHub1
@lydiamjsmith
www.lnnovationHubUK.co.uk
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NIAB Soil®rogramme
Longterm rotational projects and
Soil Health Monitoring

AFCP
5t March 2019

nathan.morris@niab.com



mailto:Nathan.morris@niab.com

Rotations Establishment

W Winter Cropping w Annual Plough

W Spring Cropping X w Deep noninversion

W Continuous W Wheat w Shallow nornversion

w Alternate Fallow w Managed Approah
-

= 16 treatments

X 3 replicates

Cropping
Rotation 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(Yr1) (Yr2) (Yr3) (Yrd) (Yr5) (Yr6) (Yr7) (Yr8) (Yr9) (Yr10)

2016
(Yr 11)

2017
(Yr12)

2018
(Yr13)

1 Winter WOSR 1t Winter 1t WOSR 1% Winter st WOSR 1t
cropping Wheat beans Wheat Wheat Beans Wheat Wheat

2 Spring  Spring 1st  Spring 1t Spring 1% Spring 1st  Spring  1st
cropping Beans Wheat Oats Wheat Beans Wheat Linseed Wheat Oats Wheat

-:"--" Cont Cont Cont Cont Cont Cont Cont Cont Cont Cont Cont
wheat Wheat Wheat Wheat Wheat Wheat Wheat Wheat Wheat Wheat Wheat

Alt fallow Fallow 1st Fallow 1t Fallow 1st Fallow 1st  Fallow  1st
Wheat Wheat Wheat Wheat
A = V. :nl-.-r_'__ Sl LT R T _' P ..: i ‘.; g,

Winter
beans

Spring
beans

Cont
Wheat

Fallow

1st
Wheat

1St
Wheat

Cont
Wheat

1St

Wheat

2nd
Wheat

2nd
Wheat

Cont
Wheat

2nd
Wheat
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STAR Soll physical properties

WEED SEEDS AND PRIMARY CULTIVATIONS
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Shallow non-inversion
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STAR Soll physical properties

WEED SEEDS AND PRIMARY CULTIVATIONS
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NIAB

STAR Soll strength with respect to tillage approach.
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10 the shallow tillagedf. plough tillage) and remains at
5 | around 20% tighter at depths between 15 and 35 cm.
E, 20 -
g_ 25
o 30 4 ——
35 | LSDatP=<0.05
40 - -
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Soil strength (MPa)
—+—D]ough—M=Deep == Shallow = = Potentially root restricting

With regard to soil strength, the shallow tillage approach resulted in a
tighter soil profile (>15 cm) compared with the plough or deep approaches.
(REF: Morrist al., ISTRO, 2018)
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STAR yields and margins
Yieldas % plough in each rotation and cumulative margin, £/28062018

Relative yield (%)df. plough)

Winter Spring Cont. Wheat| Alt Fallow Average
Plough 100 100 100 100 100
Deep 91(98) 96 97 99 96 (98)
Shallow 89(95) 89 03 101 99 95 (97)

Cumulative margin (£/ha)

Plough 8228 5621 (5859) 5647 4783 6070
Deep 8145 (8504) | 5808(5994) 5692 5267 6228
Shallow 6772 572C (6040) 6353 5134 5995
Average 7715 5716 5897 5061 -

Where there were failed crops the calculated relative yield or margin
with these failures excluded is shown in brackets (yield/margin)
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STAR Soll chemical properties Soll organi(__: C

Soil organic C (kg/m3)
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sustainable soil management:
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N’AB Long.term report 10 key findingS

1. STAR system and rotation choices have had an agronomic impact on factors including .,

mycotoxin risks and weed burden (notably bromes inHtorersion wheat systems). = QD
2. Shallow norinversion tillage is leading to progressively tighter soils in the continuous w

rotation and across the winter and spring cropping rotations.
3. Considering yields over all crops in the rotation, the difference between cultivation syst ‘*v”}

is small, however, of the consistent systems, ploughing is tending to give the highest yi Yours 50 e 2019

A report for the The Felix Thernley Cobbold Agricuitural Trust

4. While ploughing might give high yields, of the consistent cultivation systems across se
the highest margins have been associated with the deepinearsion system: although
again differences are relatively small.

5. A variable managed approach (an informed decision each season based on soil, seas
agronomic drivers), has performed similarly to the deep-imu@rsion system.

6. Considering wheat alone across seasons, for the consistent cultivation systems, there is
little yield difference, with deep neinversion systems resulting in the highest margins.

7. Findings perhaps suggest that tillage decisions are more critical in break crops and also
highlight the value of informed soil management decisions to maximise performance.

8. Cumulatively, STAR rotational choices have tended to have a bigger impact on margin

than primary tillage decisions; with winter cropping rotations giving the higher margimsS LJ2 NIi | @I A f | 0 f &
9. Consideration of timeliness and speed of working across the farm, as well as yield duttd://www.niab.com/pages/id/292/Farming_S
margin, is critical when scaling findings from STAR up to a farm level. ystems

10. One key finding is how much we owe to the supporting Trusts, the STAR advisory group
and notably our site host John Taylor; without their input this project would not happen


http://www.niab.com/pages/id/292/Farming_Systems
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oil amendments experiment

3 rotations

1.
2.

Spring breaks
Spring breaks + cover crop

3. Cont. Wheat (spring breaks 2018

onwards)

With or without 35t ha of compost (applied
annually between 2008 and 2011)

Rotations experiment
3 Rotations:

1. Winter cropping

2.
3.

Spring cropping

Mixture of the two

4 cover crop treatments

1.
2.
&
4.

standard practice (stubble)

legume (clover) bcrop
legume mix cover crop
non legume cover crop

N strategies

1.
2.
&

no nitrogen (N)
50% standard N dose
100% of standard N dose (220kg/ha WW)

TheNew FarmingSystems
Experiments



