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During the summer, I visited the
John Innes Centre in Norwich
on their Breeders Day and
NIAB at their Directors Day
in Cambridge. The two visits
made me acutely aware of
the tremendous opportunities
that exist for agriculture from
the development of new
breeding techniques. Genetic
modification is banned in Europe
of course, but the technique of
gene editing, it is hoped, should
be allowed. These processes
and the science that goes
with them bring a whole new
vocabulary and to help further
understanding of these new
developments, I include some
definitions here.
GENOME The genome is all
the genetic material in the
chromosomes of a particular
organism.
GENOME MAPPING Genome
mapping is used to identify and
record the location of genes
and genetic markers and the
distances between them on a
chromosome. It is used as an
aid to speed up selection of
desirable traits associated with
such genes/markers and their
incorporation into a breeding
programme.

PHENOTYPE The phenotype
is the physical and/or
biochemical characteristics of
an organism determined by
their genetic make-up and
which may be influenced by the
environment, genetic variation
or mutations.
PHENOME The phenome is all
of the phenotypic traits of an
organism- just as the genome
is all of the chromosomes.
MUTAGENESIS Mutagenesis
is the introduction of random,
permanent changes in a gene
(a mutation) or genome by
either physical (e.g. radiation) or
chemical means.
GENETIC MODIFICATION
Genetic modification is
removing, modifying or adding
a specific novel gene or
genes to a living organism and
may be referred to as gene
splicing, recombinant DNA
(rDNA) technology or genetic
engineering.
CISGENESIS CIsgenesis is
genetic modification of plants
with cisgenes only. A cisgene is
a natural gene, coding for an
(agricultural) trait, from the crop
plant itself or from a sexually
compatible donor plant that
can be used in conventional
breeding. The gene belongs to
the conventional breeders gene
pool.

Carbon
Storage
in Soils
By Nathan Morris
NIAB
Nathan Morris and Hazel Fielding from
NIAB highlight recent field sampling of soil
carbon at Morley that will contribute towards
improving our understanding of how changes
in soil management can affect soil carbon
concentrations.
On-going work led jointly by NIAB and
the James Hutton Institute is providing the
opportunity to quantify and understand
changes occurring in the soil in response
to different soil management systems. This
work utilises three of the oldest established
contemporary UK tillage and production
trials located at the Centre of Sustainable
Cropping (Perthshire, Scotland), STAR
(Otley, Suffolk) and New Farming Systems
(Morley, Norfolk) which provides a range
of geographic locations and soil types to
enable us to produce a robust set of data.
The field experimental sites use fully replicated
randomised plot designs on large plots and
share ploughed and shallow non-inversion
tillage treatments.

To date, many studies investigating carbon
storage in relation to soil management has
resulted in sampling errors that has failed to
collect samples deep enough or account
for changes in soil density. Recent field
sampling using a mini digger has allowed us
to create trenches approximately 2.5m long
that enabled samples to be taken at different
depth increments down to 60 cm. Sampling
involved taking soil samples for soil carbon
analysis and intact cores to obtain accurate
soil bulk density values at increments down
the soil profile. The bulk density of the cores
will be used to convert the gravimetric based
measurements (g g-1) of soil carbon to a per
area basis (kg ha-1). Without this conversion
a bias exists in the data as bulk density
will vary between different soil cultivation
treatments and depth, thus influencing the
total amount of carbon present.
This will not only provide information on total
carbon held within soils and the associated
environmental footprint, but also on changes
in organic matter under systems (closely
related to soil carbon) and the productivity
and resilience of our soil and crop production
systems.
For further information on this project please
see www.cereals.ahdb.org.uk.

Closing the
Gap Between
Science and
Commercial
Agriculture
By Belinda Clarke
Agri-Tech East
Agri-Tech East is delighted to have support
from The Morley Agricultural Foundation for its
Young Innovators’ Forum (YIF), a flagship activity
bringing together early career stage farmers
and researchers.
YIF is based on two fundamental premises;
the first is that farmers and scientists are highly
innovative, both adopting an experimental
approach to trying out new ideas and
testing hypotheses. The second is to bridge
the technical, cultural and vocabulary gaps
between those who are doing the research
and those who will be the end-users of that
discovery process.What better way to plug the
gaps than by bringing the two groups together
for visits, discussions and field trips, looking at a
business or research projects from their different
perspectives.

New farming Systems Continues for
Another 5 Years
The Morley Agricultural Foundation (TMAF)
continues its long term support of practical
farming and research project with funding being
committed to the New Farming Systems (NFS)
project for another 5 years. Delivered by NIAB the
NFS work includes long term crop rotation studies
with different cultivation techniques, including
various fertility enhancing cover crops.
The Support for The National Agronomy (NAC)
has been rolled forward into a new project called
MENTOR (Morley EducatioNal Training and Out
Reach). MENTOR is committed for the next 3 years
has several key areas of focus around agronomic
research and education:
* Continue funding long term experiments such
as the Saxmundham trial site and the straw
incorporation trial at Morley.

So far our YIF groups have visited the John
Innes Centre, Cornerways Nursery, the Earlham
Institute, Muntons, KWS seed breeders and
many others, including May Farm Mushrooms.
Future visits are planned to the Norwich
Research Park, a visit to an anaerobic digester,
Bayer’s research farm and to G’s Growers to see
the process of harvesting, cooling and packing
of fresh produce.
We’re often asked how we define “young”
and what the cut-off age is. The answer is….
there isn’t one! YIF is open to anyone in the
early stages of their career in science and /
or agriculture interested in meeting the estate
managers, family farmers and research group
leaders of the future.
We are also pleased to say the first ever Young
Innovator’s Conference is to be held at Morley
Business Centre on 2nd March 2017.
The conference will be a mixture of
presentations and workshops aimed to
inspire early career farmers and researchers,
encourage network development and highlight
future career opportunities.
For more information about YIF, including
updates about future events, see our Facebook
Page, our website (www.agritech-east.co.uk) or
contact Becky on becky.dodds@agritech-east.
co.uk. See you there!

* Promote and assist university and college
students with add on studies in existing trials at
Morley.
* Evaluate new tools and instruments for their
effectiveness and encourage commercial
uptake.
* Continue and develop knowledge transfer
with the wider industry, bringing unbiased
independent research findings to the forefront
at events such as the Open Day at Morley.
For more information www.tmaf.co.uk or www.
niab.com

When is Resistant
Rye Grass not
Resistant?
By David Jones
Morley Farms
About 10 years ago a trial was conducted
at Manor farm to show the effectiveness of
different herbicides on ryegrass in a wheat
crop. Rye grass was sown into the wheat and
then a selection of herbicides where used to
compare efficacy- inevitably some products
worked better than others but a population of
ryegrass remained in the field. Years after the
trial, despite a diverse and a robust herbicide
program the population still exists. therefore
a radical approach was needed that didn’t
involve spending a large amount of money
on herbicides.
In June 2015 the wheat crop on the field
ended up being cut for whole crop silage
and sold to a neighbour for his beef cows
due to the high population of ryegrass
remaining. To make sure the land was utilised,
the following month the field was drilled
with stubble turnips using a Sumo trio with a
seeder unit attached- luckily they established
well enjoying the wet August and mild
winter. Once these were grazed in February,
a Westerwold Rye grass followed in early
April with cuts taken in July and September,
bringing us back to the present day where
a crop of wheat has been established for
harvest 2017.

So going back to the subject of the article,
as far as the herbicide resistant rye grass is
concerned it is not resistant to a mower or
being grazed. The field has not been allowed
to seed for over 18 months, and had a crop
removed 4 times (It is important to add that
no selective herbicides have been used
during the period).
We are very fortunate to have such a
understanding livestock farmer nearby who
is happy to help and make use of the forage
crops. The field has not been profitable over
the last 2 years but having a field with an
ever-increasing ryegrass population is not
sustainable. Rotation is key, so having grass,
turnips and grazing is a useful addition in
any crop rotation with or without a ryegrass
problem.
You may be asking as a result of this article,
is the best way to get rid of rye grass to plant
more rye grass? As long as it is mowed before
any seeds are viable there should not be a
problem, once more it would be susceptible
to future herbicides. One important message
is to be very careful when herbicide trials
are sited on a farm, attention to detail is
important as you may have to live with it for a
long time. The big question is, have we fixed
the ryegrass problem? It is too early to say but
continuing as we were was not an option.

