A Field of Wheat
Testing the soil of Middle Field by Tom Powell
On the farm visit in November we looked with Tom Lane at the ancient creek beds visible in the image
below, taken using LiDAR, a technique which very accurately measures changes in height of the ground
surface.
I was fascinated to see that these features are still visible in the undulations along the field and in the
texture and colour of the soil, although the fenland on which the field sits was drained several hundred
years ago, and must have been ploughed several hundred times since. The presence of these ancient
features prompts some interesting questions; how much do they affect the basic soil properties across
the field, and do they have any influence over the growth and yield of the crop plants?
It’s not often that people investigate the degree of variation within a field, largely because scientific
testing is laborious and mostly very expensive. Normally if Peter were to have his soil tested by a
consultant, he would take only one or two samples to represent the entire field. As Peter has already
told us that he expects twice the yield in some parts of the field than in others, we thought it could be
really interesting to carry out a comprehensive survey of these patterns.
Although we don’t have the resources to measure the range of interesting variables we’d really like, we
are able to measure two of the most fundamental properties of soil; the carbon and nitrogen content.
The organic carbon content of soil is the main source of energy for soil microorganisms, and is also very
important for the water holding capacity and nutritional quality of the soil. From my perspective as an
Earth system scientist, it will also be interesting to consider exactly how large a carbon store Peter, or
we as a collective, are responsible for managing.
Nitrogen (N) content gives an indication of the nutritional value of the soil for plants. This can be
complicated by the fact that nitrogen can be present in the soil in ways that make it chemically
unavailable to plants, or deficiencies in other nutrients can mean that plants aren’t able to access the
nitrogen. Even so, the total N content should give some indication of the fertility of the soil.
In February I spent a week on the field collecting samples. I’ve ended up sampling 130 sites, and from
each site I’ve taken a sample from the top 20 cm (the plough layer), and then next 20cm (the sub soil),
making 260 samples in all. Each of these sites is marked with a flag on a stick, so if you happen to pass
the farm you’ll notice that the field now looks as though someone has planted a small forest!
I was lucky to have beautiful weather, and in the low light in the evenings you could see the undulations

left by the creek beds really clearly. Being out there several days in a row meant that I experienced the
field more as a living place, especially as most days I came across the short eared owl which is apparently
in residence there. The sampling itself was hard work (73kg of samples in the end – not far off my own
body weight!), but a nice change from the office and it was really interesting to get a feel for how the
soil varied even before the more rigorous analysis in the lab. It was interesting to find a solid layer of clay
at about 30cm in most of the samples, presumably from a period with higher sea levels at some point in
the past. Whether or not the peaty soil continues below I wasn’t able to tell, as I couldn’t get any deeper
with the sampling tools. There’s a hypnotic rhythm to twisting the auger, bagging the sample, sticking in
a flag and walking on a few paces to the next site, before repeating.
Since then we’ve been in the labs preparing the samples for analysis. Fortunately I have help from AnneMarie and Rozzy, my very generous girlfriend, as doing so is hard work! We first dried the samples in
ovens, and then ground them to a very fine dust using large pestles and mortars, and sieves. The bags of
soil are labelled with codes which describe where in the field they come from, and although taking them
out of their context in the field and into the rather soulless environment of the laboratory makes them
rather abstract, it’s nice to be able to recall the particular spot that each one came from.

In contrast to the very physical work of grinding we have now exchanged the big heavy pestles for
tweezers and surgical instruments, to measure out 5 thousandths of a gram from each sample into a tiny
tin cup. These are rolled up into little balls that, sometime in the next couple of weeks, will be dropped
one by one into a machine which incinerates them, and then measures the gases given off to work out
the carbon and nitrogen content.
After that, we will conduct a couple of other tests on the remaining samples, and I have plans to return
to the field and make some more measurements of decomposition rates and the growth of the wheat
plants themselves. More on that when it happens!

