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Abstract: To examine the effects of nitrogen and phosphorus fertilization on soil nitrogen (N) mineralization,
we monitored rates of soil nitrogen mineralization and nitrification in 41-year-old pitch pine (Pinus rigida Mill.)
and Japanese larch (Larix kaempferi Gordon) stands growing on similar soil condition in central Korea. For this
study, we used the buried-bag incubation method. Fertilizers were applied at three levels [control (C), 200 N
kg/ha+25 P kg/ha (LNP), and 400 N kg/ha + 50 P kg/ha(HNP)] on 5 June, 1996. Mineral soils (0~20 cm) were
incubated 6 times with 45-day-interval from 5 June 1996 to 4 June 1997. Initial soil moisture contents were
significantly different among sampling dates and between tree species. Initial soil moisture contents were 32%
for C, 28% for LNP, and 26% for HNP at the P. rigida stand, and 31% for C, 31% for LNP, and 33% for
HNP at the L. kaempferi stand, respectively. Mean daily N mineralization rates were significantly different
among sampling dates and treatments. Annual net N mineralization and nitrification were also significantly
different between the two tree species. The annual net N mineralization was 10.6 kg/ha/year for C, 23.3 kg/ha/
year for LNP and 6.6 kg/ha/year for HNP at the P. rigida stand, and 2.0 kg/ha/year for C, 12.1 kg/ha/year for
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LNP and 16.7 kg/ha/year for HNP at the L. kaempferi stand. The annual nitrification was 2.8 kg/ha/year for C,
7.6 kg/hayear for LNP and 4.3 kg/ha/year for HNP at the P. rigida stand, and 4.3 kg/alyear for C, 14.8 kg/
ha/year for LNP and 6.6 kg/ha/year for HNP at the L. kaempferi stand. The ratios of annual net nitrification to
annual net N mineralization were 26% for C, 33% for LNP, 65% for HNP at the P. rigida stand, and 100%
for C, 100% for LNP, 40% for HNP at the L. kaempferi stand, respectively. This study indicates that N
mineralization in forest may be different by the predominant tree species and fertilization even under similar
environments. It is likely that the quality of organic matter might control nitrogen mineralization and nitrification

in soils.
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Figure 1. Seasonal changes of monthly temperature(A) and
rainfall(B) in the study area from 1996 to 1997.
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Figure 2. Seasonal patterns of soil moisture contents (%) in

the top 20 cm of forest soil in P rigida and L. kaempferi

plantations. Vertical bars are one standard of the means.
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Figure 3. Seasonal patterns of NH," concentrations (mg/kg)
in the top 20 cm of forest soil in P rigida and L. kaempferi
plantations. Vertical bars are one standard of the means.
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Figure 4. Seasonal patterns of NO,™ concentrations (mg/kg)
in the top 20 cm of forest soil in P, rigida and L. kaempferi
plantations. Vertical bars are one standard of the means.
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Figure 6. Net nitrogen mineralization and nitrification (mg/
kg/yr) for 1 year in P. rigida and L. kaempferi plantations.
Vertical bars are one standard of the means.



88 IR EEE 4] 95 T A | F (2006)

7F 0.07 mg/kg/day 22] . HNP 2|7} 0.15 mg/kg/
day 0.2 F 55 B gzl Hjal AlH] A 2o A B
718hgo] =R & 5 AT

Gower®} Son(1992)9] 2j&td Ed) AAR78E &
G FETHO| =5 el o]2 E3YE~5€ )l HAHE B
eIty &t o ™, Binkley(1984) 22} Mund} Whitford
(1990y= FA ol 231=]o] Sl NH,'9] 7+ ER) <
A AN o] AA FFS vk Bas v ok 2
g & AFME F 5 EF NH, 5 EG 48
grakol woks Wil 6¥el /Mg ¥ 2HE Boh
HaF 7|83y & BEdviEd 96 27 #evoea g
AF7|EFEFY] FAAE B2 JEFe utea] 3
glfof gt} & Ao = ALH, B8 BHE(0~20
cm)®] ZE7FACE HAAE AW 1HYE~1¥Y Alolo=
(F EEAR) HAT7|sF @3] dojuhA] 9ke Ao
= UEpstedl, o] 722 A= Dorland®} Beauchamp
(1991) 28] 32 MacDonald 5(1995)¢] ZAxte} da15& A
o]t}

BN E w71 E2te] A7 A ¥ stk A
Sl 57K (p<0.05) 22] 2L A 7Hp<0.01)0l] EA1 A 2
2 o3l 2|7t A THFigure 6). 27 thuEe] A
5 ZF Aed ARk sl gzt 0.,
2.8 mg/kg/yr, LNP %27} 233, 7.6 mg/kg/yr 18]
HNP #2777} 6.6, 4.3 mg/kg/yro 2 BE Hg]1olA] &
Aol Hls) ZA Rr)8leo] o go] Yojxkor LNP
e]#7F eF Al tof] vsl] WA Tk Aakshe
F E=> ACR VT

G Rl A% 2k Hel e Az Aans) s

2

L)

il

AAbekEe 271 2.0, 4.3 mgkg/yr, LNP A2 -7}
12.1, 14.8 mgkg/yr 2|3 HNP A& 77} 167, 6.6 mg/
kg/yrO & thz7ef LNP A ]olla= da F7]shako]
vs] Aikstako] o w@orou), HNP g ol e 2
F718bgo] o Wk, Bt Aol His) o A4 T
sFS VERASIT

B Aol Vet 5 " B8] 4
2] 71k o] X277 et 13.50 mg/kg/yrat HHd
°] 10.27 mgkg/yre e (1991)7F 232 2l7|tka

A

N

T

T Z2HAE WFeR B 31.8 mykglyr, B71%E FE
of ddrds e 2Ak 7EHUE 47.7 mgky
yr, ZERHARGE 38 | mg/kglyr, L8] 7 A FEw 215

mekglyr 5o A3 (2 5, 1995)2k F5] et
FHE de® AN 952 mykg/yr(HE2], 1998)°] 1)
S thAl 2 sk o)t 2oy 71 A gt
A AL B8 FE dAAAR F, B ey
(Binkley <, 1992; Hart®} Firestone, 1989)l w} =4
Ao HL7F vl WA vehdr] el (a8 5, 1995),

2 APARE 02 A7ARES 4YHo vlashs
2e olguh v £ Aol e 458 da 2]
sheyat 4 !

7t e AT AHEEELS 5,
996; Son3} Lee, 1997; 75=4], 1998)
o Wja) widrh steigts Fik 73l gt $27k
Fet Aoz kR oh(Wedin
1

-
1o
i3
Ex
4
N

e B Apo)A] el A
o) Az} the A azEel v
1%, 283 Qe Al
Ao YAWE Foig g
PR ERE B
P P

e
_>‘.1_1‘
ol i%
52 z
Fo
rr
N
o ok

rlo
fo
l-'O
o

o,
luNl HE
of

>
K

¥
= 02

b x
S

oz L 30
9, o o
FAA ) 4
o
=

o
LY
p
oft
B

i)
4
o © T |o

o
P MLy

Lo

_1>“‘<>.‘>:,kQ
o =

@
T
8
N

32 jo
U
2
HE O
()
b
o
Mo
) it
poges
i Lo
£oal
LI e
ol
o,

1o

-

¥,
X
il
=
z
L)
=
o
e

N
o
i

Lo R

[ )
~ 2
s
L
T e g
>
oot
il
td
2l
L
ol
)
=2

o M rjo

2 o>
32
>
W oL R

N
.
o]

ri
~—
2
=]
=

LN
re

X = -
1o

Do KON

W o
O lo

it

ox

-

)
4 &

it )
oft
>
=
rr
Ho
>~
>
pet)
)
ol

o
r2
r
N,
B>
us
N
o
ol
X
(i)
I
o
oft
O

£ 6 ©°
N
B

X,
i
pas
rlo
4o
N
O
Ry
(o)
o
_>‘J_‘4
s
o
02 T
i o
iy
ol

¥ oY

o
1-2{41
&
kS
I
ES
=
&

(Son#} Lee, 1997).

TAPZIZE gt Aa F718E 7hed AAbsbgko] 2}
Ashe W& Y7IthAUEe A9 277t 26.2%,
LNP A&7} 32.5%, HNP 2|77} 65.0%3.0™, =43
& 29k LNP A2 7}F >100%, 28] 2 HNP %8
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Nadelhoffer 5-(1983, 1984), Pastor 5-(1984), Binkley &
(1992), Gower®} Son(1992), 2] 3. Son} Lee(1997) =
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