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4. Results

1. Effect on Water Soluble Carbon

1. Abstract

Volatile matter content is a property of charcoal which describes the degree of thermal alteration, or
carbonization. Results of a series of greenhouse exgerimems conducted at the University of Hawaii
have shown that plant growth is negatively affected by charcoals with high volatile matter content (20-
35%) with or without fertilizer supplements, whereas low volatile matter charcoal (6-9%) increased
plant growth when combined with fertilizer. The effect of volatile matter content in corncob charcoal on
the overall hydrolytic enzyme activity and carbon and nitrogen dynamics was assessed during a 28-
day laboratory incubation of a_lhwghly—weathered subsoil, with and without nitrogen additions. The

5. Discussion

« The degree of carbonization (VM content) significantly affects the chemical composition of corncob
charcoals as shown in the GC-MS chromatograms 7a, b, an

« Corncob charcoals with high VM content (7b) provide bioavailable compounds which fuel microbial
growth (Figures 8a and b).
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Figure 7. GC-MS chromatograms of a range of corncob charcoal
materials with differing VM contents (a) 63%, (b) 23%, and (c) 7%.

« High VM content charcoal
—Degradable carbon pool
—Stimulates microbial activity
—Promotes nitrogen

« Low VM content charcoal
—No effect on microbial activity

—Contains inaccessible carbon
source in the short-term
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Figure 5. Extractable ammonium was depleted in soil receiving high
volatile matter charcoal alone. All added ammonium was exhausted
after three weeks in treatments receiving high volatile matter charcoal
and nitrogen fertilization. Almost twice the amount of soluble carbon was
depleted in high VM treatments. Low VM treatments maintained soluble
carbon during first two weeks of incubation.

Figure 6. The immobilization of nitrogen in treatments
receiving high volatile matter may help explain the
negative effect of high volatile matter charcoal on
plant growth observed in previous greenhouse
experiments (of Spring 2007).
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Figure 8. SEM photographs of soils amended with
23% VM corncob charcoal (a) with fungal growth (b).
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