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Enzymatic analysis of organic matter decomposition in

permafrost soils under elevated temperature
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SUMMARY

= =
(oﬂ . O ok )
1. Title

O Enzymatic analysis of organic matter decomposition in permafrost soils under

elevated temperature

II. Purpose and Necessity of R&D

O Determination of effect of climate change (elevated temperature) on permafrost
soil ecosystem and in particular, substantial mechanisms of organic matter

decomposition.

O Investigation of relationship between microbial enzyme activity and C cycle of

permafrost soil ecosystems.

III. Contents and Extent of R&D

O As a response of organic decomposition to climate change, extra-cellular enzyme

activities were observed under climate change manipulation.

O Activity of enzymes that is related to organic decomposition including
hydrolases and phenol oxidase was measured in Cambridge Bay under climate

change experiment.

IV. R&D Results

O Response of extra-cellular enzyme activities to climate change experiment

depended on time period and enzyme type



Hydrolases activity did not show differences among treatments, however, was

higher at organic layer than mineral layer

Phenol oxidase activity was higher under warming after 1 year of experiment,
however, did not show differences after 3 years of experiment

O Dissolved organic carbon content was higher at organic layer than mineral layer

O Dissolved organic carbon content and hydrolases activity showed positive

correlation

Differences in carbon isotope ratio of plant body suggested drought effect by

warming

Greenhouse gases and related microbial abundance did not show significant

differences among treatments

Application Plans of R&D Results

To know impacts of 3 years of climate change to arctic soils, greenhouse gas
fluxes, enzyme activities, and stable isotope results will be considered together.
Combining with other observations, this information would be published as a

research paper.
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Water Content (%)

2012 2013
D1 D2 D1 D2
No treatment 54.6(6.1) 42.1(7.9) 55.0(3.8) 34.2(8.7)
Precipitation 60.8(1.9) 49.4(5.5) 54.1(3.9) 40.9(7.7)
Warming 60.0(6.0) 45.8(5.9) 51.8(6.7) 41.4(5.0)
W + P 60.7(4.0) 51.2(8.0) 52.7(5.5) 39.6(6.8)
Organic Matter (%)
2012 2013
D1 D2 D1 D2
No treatment 51.9(9.0) 34.4(8.9) 54.4(6.0) 32.3(13.6)
Precipitation 58.8(5.5) 43.9(6.6) 52.8(7.9) 49.2(22.3)
Warming 60.4(9.2) 38.5(5.6) 52.5(11.4) 35.9(8.2)
W + P 58.5(7.7) 49.0(7.6) 53.1(8.3) 33.1(6.1)
DOC (mg-g ‘soil)
2012 2013
D1 D2" D1 D2
No treatment 0.18(0.03) 0.10(0.02) 0.20(0.03) 0.11€0.03)
Precipitation 0.23(0.01) 0.13(0.02) 0.22(0.03) 0.14(0.03)
Warming 0.22(0.03) 0.14(0.02) 0.22(0.05) 0.12(0.02)
W+ P 0.24(0.02) 0.13(0.03) 0.20(0.03) 0.11€0.02)
SUVA254 (m '“mg "-L)
2012 2013
D1 D2 D1 D2
No treatment 5.0(0.2) 4.000.2) 3.1(0.2) 2.3(0.3)
Precipitation 4.7(0.3) 4.4(0.4) 3.0(0.3) 2.3(0.1)
Warming 4.7(0.3) 4.2(0.3) 3.000.1) 2.8(0.2)
W+ P 4.6(0.1) 5.2(0.4) 3.1(0.2) 2.6(0.2)
A254/A365
2012 2013
D1 D2 D1 D2
No treatment 6.6(0.1) 11.4(0.9) 5.7(0.2) 6.5(0.1)
Precipitation 7.1(0.2) 11.3(2.0) 5.3(0.4) 6.5(0.1)
Warming 7.0(0.4) 10.3(1.0) 5.8(0.2) 6.1(0.2)
W+ P 7.7(0.7) 9.8(1.0) 5.8(0.2) 6.5(0.1)
x 2 7|5Ws BAMEY A EGSA Wst
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