


December 2019 — February 2020 — Maine Organic Farmer & Gardener — Page 13

Another treatment used a broadfork.

broadfork (HT) and no-till plots indicate plant scav-
enging. NT plots were the best in this regard, probably
because more plants were present. As soon as weeds
commenced regrowth in fallow plots after the herbi-
cide biodegraded, nitrate declined but reversed its
trend after weeds were again terminated. Killing plants
apparently causes a “dump” of soluble nutrients back
into the soil (perhaps also true for natural termination
of cover crops).

Overall, we observed no functional difference in soil
health traits comparing organic tillage to herbicides in
the course of the season. Apparently, organic methods
with tillage in this fashion are not likely to be disad-
vantageous to soil quality compared to no-till, con-

trary to what is popularly supposed, and may be sig-
nificantly better than fallow. This does not mean this
observation will be universally true. Our plots had
quality soil to begin with. This fact combined with
favorable soil type and plant composition could influ-
ence behavior differently in differing regions.

The carbon sequestration picture that emerged was
inconclusive (see figure 6). Spatial variability of TOC
across the field plots apparently was large enough that
statistical differentiation of expected very small sea-
sonal effects was limited (the rototilled plots had the
smallest error of measurement). BNT showed no
change in carbon while HT gave the largest increase,
more than NT (both had plants present). Weekly
rototilling showed no change compared to the starting
baseline. This indicates at the very least that to draw
solid conclusions regarding soil carbon changes due to
tillage would require more years of studies and greater
sampling volume than triplicates tests.

Synopsis

The emphasis in popular literature that tillage by
organic practices necessarily reduces soil carbon or
damages soil health is probably not true for northern
temperate regions of this soil type. Instead, plants
appear to be the key to sustaining and increasing test
qualities associated with soil health. Management
systems that reduce plant population (e.g., tillage or
herbicides) are likely to reduce soil health. Conversely
systems that improve crop growth (NT and
broadforking) may improve soil health. This leads
logically to an associated conclusion that weedy
organic systems, despite tillage, most likely have the
healthiest soils. It also raises important questions
about the nature of so-called protected organic matter,
an increasingly popular theme for carbon
sequestration.
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Figure 3. Water-Stable Aggregates as Affected by Treatment Figure 4. Soil Microbial Respiration of CO2 as Affected by Treatment
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Figure 5. Nitrate Levels Observed
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Figure 6. Total Carbon Sequestration Balance Before and After Study.
The red dotted line indicates start point of all plots.
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