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Appendix D

Plant-available N release from peppermint residue
Peppermint residue consists of the cooked leaves and
stems of the peppermint plant after high-temperature
distillation to extract oil. This residue has value as a soil
DPHQGPHQW,WLVRIWHQDSSOLHGWRIDOORZÀHOGVLQWKHIDOO
or sold as a soil amendment to gardeners. Research was
conducted to determine the plant-available N (PAN) supplied by peppermint residue.

Peppermint residue N concentration
Willamette Valley peppermint residue stockpiles (also
called “slugs” or peppermint hay) were sampled following harvest. Three replicates of peppermint slugs from
four farms (24 samples) were collected during August
and October 2005 (Table 7). Both N concentration and
C:N ratio were relatively consistent in all samples, despite
GLIIHUHQFHVLQVWRUDJHWLPHLQWKHÀHOG WRZHHNV 
moisture, and observed fungal growth in the piles.

Figure 22.—Decomposition of peppermint residue in laboratory
incubation. Soil was a Chehalis silty clay loam, 25 percent gravimetric moisture. Source: Shizato (2006).

Short-term effects on PAN
Laboratory incubation with moist soil at 72°F simulated the rapid decomposition that occurs when peppermint residue is tilled into moist soil (Figure 22). The
laboratory residue incorporation rate was roughly equivaOHQWWRDÀHOGDSSOLFDWLRQUDWHRIWRLQFKHVRIUHVLGXH
WLOOHGLQWRDLQFKVRLOGHSWK URXJKO\ZHWWRQSHSpermint residue/a).
Peppermint residue lost about one-third of its organic
PDWWHUYLDGHFRPSRVLWLRQGXULQJWKHÀUVWGD\VRIODE
incubation. During this period, soil nitrate-N was immoELOL]HG UHGXFHG E\PLFURELDODFWLYLW\ )LJXUH 7KLV
effect is typical of plant materials with relatively low total
1 WRSHUFHQW1GU\ZWEDVLV DQGKLJK&1UDWLRV
DERYH 
Consumption of nitrate-N by microbes was temporary,
KRZHYHU$IWHUGD\VGHFRPSRVLWLRQVORZHGDQGVRLO1
was converted to nitrate-N at about the same rate in both
SHSSHUPLQWDPHQGHGDQGXQDPHQGHGVRLO )LJXUH 
These results suggest that peppermint residue can be
incorporated into soil in the fall without risk of nitrate
leaching to groundwater, as the initial decomposition
process will consume soil nitrate-N.

)LJXUH³,PPRELOL]DWLRQRISODQWDYDLODEOH1GXULQJLQLWLDO
decomposition of peppermint residue in laboratory incubation. Soil
was a Chehalis silty clay loam, 25 percent gravimetric moisture.
Source: Shizato (2006).

Table 7.—Peppermint residue characteristics.a

5DQJH
$YHUDJH

Dry matter
(% of wet weight)
²


Carbon (C)
(% in dry matter)
²


Total nitrogen (N)
(% in dry matter)
²


C:N ratio
²


a
On-farm stockpiles at four Willamette Valley farms collected August and October, 2005. Source: Peppermint hay samples collected by
John P.G. McQueen. Incubation data reported in Shinzato (2005).
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N fertilizer replacement value
RISHSSHUPLQWUHVLGXH
The N fertilizer replacement value of peppermint
UHVLGXHIRUDVZHHWFRUQFURSZDVGHWHUPLQHGLQÀHOG
trials at the North Willamette Experiment Station in 2003
and 2004. Peppermint residue from the 2002 harvest was
incorporated before planting sweet corn in May 2003.
Residue was applied at a rate of 9 dry ton/a and supplied
620 lb total N/a. The N fertilizer replacement value of
peppermint residue (relative to urea) was 40 lb N/a in
2003 and 30 lb N/a in 2004 (Kusonwiriyawong 2005).

Effects on long-term soil N mineralization rate
After 2 years of sweet corn production, soil from
the 0- to 6-inch depth was sampled in May 2005 and
incubated in the laboratory (Figure 24). The incubation
demonstrated the following:
 7KHUDWHRI3$1UHOHDVHZDVFRQVLVWHQW OLQHDU XQGHU
lab conditions (moist soil, 72°F) for a long incubation
period.
 $RQHWLPHSHSSHUPLQWDSSOLFDWLRQ VSULQJ 
performed 2 years before soil sampling (spring 2005),
roughly doubled the soil N mineralization rate. (The
rate increased from 0.35 to 0.6 ppm N/day.)
Because of long-term effects on N mineralization, peppermint residues should be applied evenly at a moderate
application rate. Do not apply peppermint residues to the
VDPHÀHOGVHYHU\\HDU

Figure 24.—Peppermint residue effect on long-term soil N mineralization rate. Peppermint residue was applied in spring 2003, and
soil incubation data were collected from a spring 2005 soil sample.
Soil was a Willamette silt loam, 25 percent gravimetric moisture,
NWREC, Aurora, OR. Source: Sullivan and Beldin (unpublished
data).
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