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Trial locations and researchers 2015-2017

Conservation management (TASK 7.2)

• Cambridge, U.K. (NIAB, National Institute of Agricultural Botany)

• Nathan Morris, Eric Ober, Nick Gosman

• Bologna, Italy (SIS, Società Italiana Sementi)

• Marco Martelli, Alessandro Zatta, Stefano Ravaglia

• Martonvásár, Hungary, (ATK, Centre for Agricultural Research)

• Nándor Fodor, Zoltán Bedo

Organic management (TASK 7.3)

• Newbury, U.K. (ORC, Organic Research Centre)

• Ambrogio Costanzo, Dominic Amos



Task 7.2: Treatment layout in conservation field platforms

Plough Deep non-inv Shallow non-inv

High input Low input High input Low input High input Low input

Cultivations:

• Conventional tillage

- Mouldboard Plough

• Deep non-inversion 

tillage

• Shallow non-inversion 

tillage

Inputs:

• High  input– standard nitrogen (N) dose 

(best local farm practice for each crop)

• Low – reduced nitrogen (N) dose 

(~ 30% yield penalty) 



Shallow non-inversion tillage

Cultivation, establishment systems and scenarios

Deep non-inversion tillage



Nursery trials at NIAB-UK

Diverse winter wheat accessions from project list in 

nursery plots at NIAB

• 61 diverse winter wheat

accessions, selected from 

‘WHEALBI list’ 

• 26 diverse winter barley 

accessions selected from 

‘WHEALBI list’ 

• Material selected from old 

cultivars, landraces and 

adapted elite lines. These 

accessions were chosen to 

ensure a wide range of 

diverse genetic material.



Bankuti WW512 KV-Kolo KWS-Santiago

WHEALBI Wheat Nursery Plots, 2015



Hatif de 

Grignon
Dea Sixtine KWS-Infinity

WHEALBI Winter Barley Nursery Plots, 2015



Accession Whealbi No. Species Classification Year of Release NIAB SIS ATK

Alchemy WW-048 Wheat old cv 2006 ✓ ✓

Bankuti-1201 WW-089 Wheat landrace 1955 ✓ ✓

Hereward WW-051 Wheat old cv 1991 ✓ ✓

KWS Santiago* WW-030 Wheat elite 2011 ✓ (✓) ✓

MV-Kolo WW-026 Wheat elite 2006 ✓ ✓ ✓

Robigus WW-053 Wheat old cv 2003 ✓ (✓) ✓

Soissons WW-054 Wheat old cv 1995 ✓ ✓ ✓

Tiepolo WW-021 Wheat elite 2009 ✓ ✓ ✓

WW 502 WW-502 Wheat landrace 1920? ✓ ✓

WW 512 WW-512 Wheat landrace 1920? ✓ ✓ ✓

Amillis WB-037 Barley recent cv 1995 ✓ ✓

Dea WB-022 Barley old cv 1953 ✓ ✓

Fridericus WB-023 Barley recent cv 2006 ✓ (✓) ✓

Hatif de Grignon WB-024 Barley old cv 1937 ✓ ✓ ✓

Ketos WB-025 Barley recent cv 2002 ✓ ✓ ✓

KWS Infinity* WB-006 Barley elite 2014 ✓ ✓ ✓

Lomerit WB-012 Barley elite 2007 ✓ ✓

Robur WB-027 Barley old cv 1973 ✓ ✓ ✓

Saffron WB-007 Barley elite 2005 ✓ (✓) ✓

Sixtine WB-191 Barley recent cv 2004 ✓ ✓

* Benchmark variety. Bracketed ticks indicate where the accession was sown in the 2015/16 season only

WHEALBI core accessions



SNI

DNI

CT

SNI - shallow non-inversion tillage

DNI - deep non-inversion tillage

PT - Plough tillage



Wheat yields 2017 – All sites
Wheat grain yield according to trial site, grouped by class of 

accession, averaged across levels of N fertilisation and 

tillage practice. The LSD for the class x N fertilisation x 

Tillage interaction term is shown. 

Results showed that landrace accessions of wheat and 

barley yielded less than the commercial cultivars, regardless 

of fertilisation level and tillage practice. 

Within this set of lines, old cultivars were generally 

competitive with the newer elite cultivar performance. 

Disease pressure in the trials was low, but lodging in the 

high N treatments was observed in some of the taller, old 

cultivars and landraces, which may have contributed to 

some yield losses. 

At each of the three sites, differences in yields were 

observed between the accessions, which yielded less under 

low N than conventional N. At Cambridge and Martonvásár 

in 2017, yields were slightly reduced under shallow non-

inversion tillage compared with the other two practices, 

which showed similar effects on yield. 

However, across all sites and years, there was no 

consistent impact of tillage practice or N input level on the 

yield rankings of genotypes, which varied according to site 

and season. 

Similar results were observed with barley.



Crop rooting is critical to enable water uptake 

and maximise yield. 

Water-limiting conditions, increasingly 

occurring through climate change, coupled 

with decreasing summer rainfall could explain 

much of the yield stagnation that has been 

observed in cereal crops since the 1990s.

Root mass at depth from the surface. Values 

are the means bulked from four samples per 

plot, two plots per treatment taken from PT 

and SNI under low input. 

Winter wheat showed significantly (P < 0.01) 

more root mass in upper soil layers than 

winter barley.  There was more root mass 

under shallow non-inversion tillage, except in 

the deepest layers (P <0.05).

A range of physiological traits were measured in the trials, including 

roots in the soil profile measured in soil cores.

Root mass - Cambridge

2017
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LSD

LSD = Species x Tillage x Profile section (ns); Species x section**, P < 0.01



Genotypes with a high level of performance 

under conservation management

• Landrace accessions of wheat and barley yielded less than the 

commercial cultivars, regardless of fertilisation level and tillage practice.

• Old cultivars were competitive with the newer elite cultivar performance.

• Tillage practices did not have a consistently significant impact on yield 

either in wheat or barley across sites and years.

• Winter wheat showed significantly more root biomass in the upper soil 

layers than winter barley

• There was greater root mass under SNI than plough tillage. 

• No genotype x tillage interactions for root biomass were observed. 
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