wELRaEE 87(1) 1 20 - 26. 1998
Jour. Korean For. Soc. 87(1) : 20 - 26. 1998

TN kB ASEILIR RMAS E¥ mm{Lol et W'
& W

Nitrogen Mineralization and Nitrification in a Mature
Quercus acutissima Stand in Kwangnung, Kyonggi Province'*
Choonsig Kim®
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ABSTRACT

The objective of this study was to determine the rate of nitrogen mineralization and nitrification in
a mature sawtooth oak(Quercus acutissima Carrurx) stand in the Chungbu Forest Experiment Station,
Kyonggi Province. Nitrogen mineralization and nitrification in the top 15cm of mineral soil were
examined from November 1995 to November 1996 using an i# situ buried bag method. Net nitrogen
mineralization was 95.2mg/kg/yr and nitrification was 65.4mg/kg/yr. Nitrification consisted of 69% of
annual nitrogen mineralization. Neither nitrogen mineralization nor nitrification was significantly corre-
lated with the monthly soil temperature and soil moisture content.
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Table 1. Soil physical and chemical properties in the top 15cm of mineral soil in the study site.

. . Exchangeable Total
. Organic Avail. CEC
Soil pH matter o POs K* Nat  Ca®t Mg?" base IES
texture (H:20) (%) (%) (ppm) (%)
o (me/100g)

Loam 4.8 4.9 0.23 15.5 11.8

0.36 0.10 1.91 0.57 2.94 24.9
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Fig. 1. Monthly variation in extractable NH;" in
the top 15cm of mineral soil in a saw-
tooth oak stand. Means(n=9) and one
standard error are presented.
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Fig. 2. Monthly variation in extractable NQOs in
the top 15cm of mineral soil in a saw-
tooth oak stand. Means(n=9) and one
standard error are presented.
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Fig. 3. Monthly variation in net N mineralization
in the top 15cm of mineral soil in a saw-
tooth oak stand. Means(n=9) and one
standard error are presented.
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Fig. 4. Monthly variation in nitrification in the
top 15cm of mineral soil in a sawtooth
oak stand. Means(n=9) and one standard
error are presented,
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Fig. 5. Monthly variation in soil moisture content, organic matter content, pH, live root mass, and
dead root mass in the top 15cm of mineral soil, and soil temperature at 7.5cm depth in a saw-
tooth oak stand. Means(n=9) and one standard error are presented. Soil temperature was not

measured in November, 1995.
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Table 2. Net N mineralization and nitrification in several forest stands in the Kwangnung area

Net N e .
Stand Duration mineralization Nitrification N.lt' / l\(I)et Reference
(mg/kg) min, (%)
(mg/kg)
Q. acutissima 1 year 95.2 65.4 69 This study
. , growing N
Larix decidua season 47.7 > 48 100 Son et al. (1995)
Pinus strobus " 38.1 35.4 93 "
Thuja occidentalis " 21.5 >22 100 "

4) Aatzpabgo] oA vehd e o] AEY
Rt A Lol FFo] AHUr] Weoz A
Hek(Fig. 1), Assiuyid i Adisise
65.4mg/kg/yr2 24 FFAHNH zAlY o
FAdpd e vl 2 FE Holm gled
(Table 2), AAtsiakol] g AL F7|sbeko] 2}
A8 vl g2 69% 24 (Table 2), °) A JoljA
ZANE FREGYEE, 2EBZHINE Aok
Aatstol i A4 Fr13be) v§ 93% olAdR
B 92 3g Belx gith ol ASyEYR
o] thE AQFP Rl wlsl Aaksatgo] o)
AR Axd ALE 22 el v|YE) 9
3 F43) 453394 HAber 5, 1993), ik
717k8] zto] w22 Azbs|vi(Hart 5, 1994),
2 A e Y B AnE @4 594
et m, o AdeFe] dF A 4569 o)
oz wiek 717 Frbe B AAdAlL
FE Z7lel WA Ao gle Aoy delA
leHMun, 1991).

53l B X M

1. A¥A. 1995, Fre3h s d A eabs
e Eok A Fr)ge gleiA Ay
A3, g9l &2 A) 84 : 198-206

2. AARA . 1995, A oA 24 23, 86pp.

3. B88 - AAH - o] AL - oY F, 1995, A
= FFAEEY FEIEE, 2EEHA
R Aok zyA] 2o A Rr|H
v, A e s =] 18 @ 385-396

4. Aber, J.D., A. Magill, R. Boone, ]J.M.
Melillo, P. Steudler and R. Bowden. 1993.
Plant and soil responses to chronic nitrogen
additions at the Harvard Forest, Massachu-
setts. Ecol. Appl, 3 : 156-166.

10.

11.

. Bower, R.D., J.M. Melillo, P.A. Steudler

and J.D. Aber. 1991. Effects of nitrogen
additions on annual nitrous oxide fluxes from
temperate forest soils in the northeastern
United States. J. of Geophy. Res. 96 : 9321-
9328.

. Gower, S.T. and Y. Son. 1992. Differences

in soil and leaf litterfall nitrogen dynamics
for five forest plantations. Soil Sci. Soc.

Am. J. 56 : 1956-1966.

. Hart, S.C., G.E. Nason, D.D. Myrold and

D.A. Perry. 1994. Dynamics of gross nitro-
gen transformations in an old-growth forest :
the carbon connection. Ecology 75 : 880-891.
D.R. and D.W. Nelson. 1982,
Nitrogen-Inorganic forms. Pages 643-698. in
A L. Page, R.H. Miller and D.R Keeney
eds. Methods of Soil Analysis. ASA and
SSSA.

Keeney,

. Kim, C., T.L. Sharik and M.F. Jurgen-

sen, 1995. Canopy cover effects on soil ni-
trogen mineralization in northern red oak
(Quercus rubra) stands in northem Lower
Michigan. For. Ecol. and Manage. 76 : 21-
28.

Kraske, C.R. and 1.]J. Femandez. 1990.
Conifer seedling growth response to soil type
and selected nitrogen availability indices.
Soil Sci. Soc. Am. J. 54 : 246-251.

Likens, G.E., F.H. Bormann, N.M. John-
son, D.W. Fisher and R.S. Pierce. 1970.
Effects of forest cutting and herbicide treat-
ment on nutrient budgets in the Hubbard
Brook watershed-ecosystem. Ecol. Monogr.
40 : 23-47.



26

12.

13.

14,

FEGE B Arelbr RRke] fR mibel MY HE

Matson, P.A. and P.M. Vitousek. 1981.
Nitrogen mineralization and nitrification po-
tential following clearcutting in the Hoosier

national forest, Indiana. For. Sci. 27:23-
47.
Mun, H.T. 1991. Nitrogen mineralization

and dynamics in the forest soil, Korean J.
Ecol. 14 : 317-325.

Nadelhoffer, K.J., J.D. Aber and J.M.
Melillo. 1984. Seasonal patterns of ammoni-

15.

16.

um and nitrate uptake in nine temperate
forest ecosystems. Plant and Seil 8 : 321-335
Poovarodom, S. and R.L. Tate IN. 1988.
Nitrogen mineralization rates of the acidic,
xeric soils of the New Jersey Pinelands :
laboratory studies. Soil Sci. 145 : 337-343.
Zak, D.R. and K.S. Pregitzer. 1990. Spa-
tial and temporal variability of nitrogen cy-
cling in northern Lower Michigan. For. Sci.
36 : 367-380.



