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RESULTS — ANAEROBIC MINERALIZATION (2009-12)

Soil Quality reflects the capacity of soil to function over extended periods relative to the goals
of its users - sustained crop yield in the case of agricultural producers (Snapp and Morrone,
2008). Among the most important soil quality indicators are the amount and availability of soil
organic matter. From 2009 through 2012 soil samples were collected across Kentucky by
producers participating in individual environmental grants sponsored by the Kentucky Division
of Conservation and designed by the USDA-NRCS. As part of those grants, cropping systems
were designed to maintain and improve the soil’s physical, biological, and chemical properties
and to maximize the natural benefits received from them.

Base components of all designed cropping systems were: no-tillage, organic matter on and in
the soil surface (plant residues on soil surface/roots in the soil surface), applications of light
amounts of animal waste or compost, and maximum plant diversity (cover crop mixtures and
crop rotations). Project goals were to maximize soil quality through increased additions of soil
C, increased soil pore space, re-establishment of a healthy broad diverse soil microbial food
web, and increased soil cation exchange capacity.

One measurement used to determine the success of that effort may be incremental increases in
available soil N. We analyzed samples over a four-year period for rapidly mineralizable soil N by
anaerobic incubation, and for total mineralizable N in 2011 by long-term aerobic incubation.

SAMPLE LOCATIONS & METHODS

» Sample fields were distributed primarily in central and western Kentucky (Fig. 1).

Seven fields have been continuously sampled since 2009 and 9 fields since 2010. Thirty-five
individual samples were assessed in 2009, 76 in 2010, and 59 in 2011 and 2012.

» Samples were removed in spring from the plow layer (upper 15 cm of soil), air dried , and
sieved prior to analysis.

» Subsamples of sieved soils were sent to the University of Kentucky Regulatory Services Lab for
chemical analysis.

* The gravimetric water content was determined in the remaining soil and 5 g distributed into
triplicate glass tubes for short term anaerobic mineralization assay as described by Bundy and
Meisinger (1994).

* Baseline NH,*, NO;, and NO, were determined colorimetrically from samples extracted with
1M KCI. Net mineralization was determined as the increase in N, with time relative to
baseline N..

* A long-term aerobic mineralization assay was conducted in 2011. Fifty to 100 g of air dried soil
were distributed into triplicate sealable plastic bags, amended to 30% gravimetric water
content, and incubated in the dark at 25 C for 31 weeks.

* Baseline NH,*, NO;, and NO, were determined by extracting =5 g soil in 1 M KCL.

* At periodic intervals, = 5 g soil of soil was extracted and inorganic N determined
colorimetrically. Net mineralization was calculated as the difference between final and
baseline N, content.
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Figure 1. Regional location of sample fields.

kg™ N;during the 7-d incubation period (Fig. 2). For the period 2010-2012, when a larger set of samples linear relationship to anaerobically mineralized N, recovered in a one week period (Fig. 5).
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Figure 5. Relationship of rapidly mineralized N determined anaerobically to net
0

mineralized N determined aerobically after a two-week incubation
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Figure 2. Net N, released during anaerobic mineralization (2009-2012). N = 26 in 2009 ; RESU LTS _ RELA‘“ON TO SO| L PROPER'“ ES
N=59 in 2010-2012. Error bars reflect one std deviation of the mean. . . . . . . . .

The relationship between anaerobically mineralizable N or aerobically mineralized N and

either total N or total C was best fit to a polynomial function (Fig. 6).

Plotted on an individual sample basis, the field sampling initiated in 2009, which primarily represents
participating farmer cooperators, suggests that each year the base level of mineralizable N in soil has 250 -
increased (Fig. 3). The data also suggest increasing returns to the most actively mineralizing sites
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0 +* — . . . . . . * For cropping systems sampled each year, % total N and % total C increased 26 and 28%,
respectively between 2009 and 2011.
Sample * Anaerobically mineralized N increased in one year and increased over 320% from 2009-2012.
Figure 3. Net N, released during anaerobic mineralization (2009-2012) for individual * There was a good linear relationship between rapidly mineralizable N and 2-week total
samples (N = 23). Samples are ordered based on increasing mineralization rate from 2009 aerobically mineralizable N.
* No good relationships existed between anaerobically mineralizable N and basic soil nutrients
data.

such as Ca, K, Mg and P.
* Overall, the practices employed in this program appear to be successfully increasing
mineralizable soil N with time.
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