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remaining after the last water extraction was Fig. 1. Our representative condensed Treatment-C applied (mg g soil) Treatment-C applied (g g™ soil) Treatment-C applied (mg g™ soil) compounds were less attracted to soil and not affected by depTh.

dried (55 °C) and assayed for total soil-C
content with a FlashEA 1112 NC Analyzer (CE
Elantech, Lakewood, NJ). Cation exchange
capacity (CEC) was measured at the soil pH by
exchange with cobalt hexamine trichloride
(ISO 23470:2007).

tannin was a polymeric flavonoid-based
proanthocyanidin isolated from sorghum
grain (SOR). We also evaluated tannic acid
(TA), a mixture of galloyl esters, and p-
1,2,3,4,6-penta- O-galloyl-D-glucose, (PGG),
a well defined gallotannin purified from the
tannic acid. Non-tannin phenolics included
the flavonoid catechin (CAT), the phenolic
acid, gallic acid (6A), and its ester, methyl
gallate, (MG).

> Sequential washes of tannin "loaded"” soil with cool and hot water resulted in the release of some treatment-C
indicating it was weakly held however, most of the tannin-C remained on soil.

Fig. 3. Initial patterns persisted throughout seven subsequent treatment applications with greatest
cumulative sorption of tannin-C, PGG, TA and SOR, compared to other phenolic compounds and less sorption
with depth for all treatments except GA and MG. Little incremental sorption of non-tannin phenolics occurred
after the first application of treatments (a-c) while repeated applications of tannins resulted in patterns

> Total soil-C confirmed meaningful amounts of tannin-C remained on soil. Soil CEC increased in samples treated with a
that were closely described with a simple sorption equation (d-f). Soluble-C was extracted from “loaded”

gallotannin (PGG) but decreased in samples treated with its simple monomeric constituent (6A). Understanding these
differences is important since tannins degrade in soill

soils with cool water (CW) indicating some sorbed treatment-C was only weakly held on the soil matrix. Hot
water (HW) removed more soluble-C from treated and control samples (not shown) than CW indicating it was
partially from native soil organic matter. More than 85% of cumulative sorbed SOR-C remained in soil,

compared to 81% of MG, 79% of PGG, 74% of TA, 50% of CAT, and 40% of the GA. » Phenolic compounds solubilize and/or mobilize metals in soils and affect important in soil chemical processes.
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