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WFFERC R DOEZE (J€30) : This project was conducted in northern Hokkaido, northern Kanto,
central Kinki and southern Kyusyu to understand the pattern and factors of the alteration
in nitrogen dynamics of forest soil along with the climatic gradient in Japanese archipelago.
While the warming increased soil microbial metabolisms of nitrogen, each specific
characteristic of soil nitrogen dynamics in each site was relatively maintained even under
the climate change. It was suggested that the much atmospheric nitrogen deposition and
the previous human utilization of forest resources strongly influenced the differences
among the sites.
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Study sites

Central Kinki
Kamigamo Exp. For.
Warm climate
Intensive human use in past
Soil pH (H,0); 3.9~4.3

q=

South Kyushu
Takakuma Exp. For.
Hot and humid climate
Volcanic ash

Soil pH (H20); 5.3~5.8

North Hokkaido
Uryu Exp. For.

Cold and snowy climate
Soil pH (H,0); 4.4~5.0

VAT, <
North Kanto
FM Kusaki
Much nitrogen deposition

Cool and humid climate
Soil pH (H,0); 4.7~5.3

X 1. B8R B OALE K

i, KEE. B & WEMREER &
LS BED Y Obh DA RIE R BfE L, 118
DOYETEBRREEL WOBLENDLFD A S
S ALREEERZMEHT 5 Z L1, thEm
WO B E T CHLIEFICEETH D &
SbhTnd,

L L7enn, HHEEPLE LIZARERD
WVEEBR 1 TAH 2 O SEHL S (e, HUE 72 )
SRNIGMREAE, R E)OFEAER RIS
PR HEBINTEY ., £ 2 TOMIER I
OHIFIZ T X3, FHMFE O E H 720
ZENMBBELEINTVWD, S5, R
KRG T2 & OSBRI - 124
R TIE, [ERYA FTOE=ZY T DR
TR Ok, HEbILE b THRET
HBHENZ D, ALKICBIT A RRERBELN
PRI BT B AT~ Cik, s L~
L TORREHFZ A OHBR S, WA
ZEMA . REGER D& s e E N E R
RIAN—=L L THRHEIN TS, L,
ZTORESCINE N — BIRBALET AV
HEVWIBRBEBHEOFCHLNE ST
ETHY | UL CHEATE 5089 0 EH
HINE TR o TN RN,

H ARSI B 1AL IZ IR T2 O Ko . Hi
B EOBRBEEIIRE <. F ORI
XL THEOMB AR & B EBICER L TV D,
TDZ EITAEEROYENEERIZET 2 B
DHRERICHLRSEELTNWDLZENT
BENTWDE LD, ZOEE T — LEREE
EESE L OBBREH LML TV DR
TIZEAERL, LubiFtHEANTO T 1R
A e FERNC FEERAFZE L 7= SN AFE LT
AT

2. WO HB
AFEIIL ED X o R o & R
FEOW B ER R B RS RE O C % 25 B AR
b« b7 e RTEHIZER L, FIEAr—
IV CORAEEFE I - 7o Mk 6 He A 7 %
1Tolz, HllkZ & ORECHE, LV
ToNEHL SR DE WSRO KRR ERIBYDE T
HEHL, HFHTOHED 7 0 2 ER R LY
U C. fEELIckT 5 T oz EERE
DR — o RBRE AT 52 % H
& L7z,

3. #FFED I

AR FE AL HEE ALE O bHEE K F A EERF
FERR, BERACE O HUR R TR FM BOR, 3T
B O RS R ER R, SN O
BEVR S K FE REE AR TIT o 72 (X 1), Bl
TOREFRRIL 2008 46 A A5 2009 4F 5 A
W CEML, EMRELTe~T7T A, 8
~10 A, IRIRHAM & LT 11~5 HIZHi T8
#BLT, KA MTBWTEE » b 0~
10cm FEOFE HIE A L, 4mm D7 LA %
W THIEEERRZTD BRSO &R
W,

9 150cc O BB L TFuslcA 4 AcHa
IR Z B0 1), BKIZ L2 ERIMAZE <
LRI, HENS DBMEZ 2 HE L
(K 2), £, A=A A28z idg K
PRS2 DT, BRI UTzK BRI
s s, S CEILL - BT, 4CLL
T ORIRSAE T THhoo 3 #iSICHE L, 2T
D FTHEIZHONT 4 H L CTORMET R ER AT
STz, FHUTE T 5 HEERAFGROBVIEL
I& 5B ThoT-, HEZICTEE A



URAIIR A AL U v AT L, ERERE
BREEFRL N U, BRI mL-
MESREE RS FE L, A% P CEIX Lz 1
BNO OMEBREERENEOARH L, R
AR O TE B2 R MR Ll & L7z,

F7-, —Eo Y 7L % VT DGGE
BT LD TEMAMBRE DT 2175 & &
HIZ N Z b L—H—L L THOWZENER
Mo 7 AEREREEGEE % R,

Water NH,* NOy

2

X2 LVYrayiEofps

lon exchange resin
(Amberite MB-1)

Net production of
ammonium and nitrate

=(Accumulation in soil)

+ (Leaching from soil)

4. HFFERE
KHIZR T D LHEEBEOHIR & BAKEDZE
LA 3 1R T, MIRIZAE2 S EIToT
TEF U, BKEIZBERE JUNTEMER 2
A BT,

—
25 700

Precipitation

Soil temperature
»i/] —\ )

JJASONDUJFMAM JJASONDUJFMAM
month month

—— Hokkaido Kanto Kinki — Kyushu
B3 Ao HIE & SUR O FEIZA(L

X 4 (XSRS T DB E O R AR L
7o AtEALEIL T = AMERRME 5T
HY . FRKRIETHHIAFICEVEE R L
7o BIEALER CITXAERM 28 U CHELE A &
WOIZHR L, IERPETITT =0 AE
% e REEEARRR & b IS RS AR U Th R BIE
VMEZ R LTz, BRAEEII RS D DR
EEN/MMLOME IV ZNZ ERXMLENTE
0. ZOREIZLYARERNEOERMERE
DEM L2 ERKBMLTWDH D LEE X

(mm month) [ 600

LT,

35 r
TEBRNH, A %

30 5
(gNm™)

25
20 1
15 r
10 -
0.5

0.07 =L¥

Hokkaido Kanto Kinki Kyushu

35 IEBRNO; AR
-2
30 (gN m ) M Nov-May
25 - IAug—Oct
Jun-Jul
20
15 1

]
00 :

10
05 | .
N

Hokkaido Kanto Kinki Kyushu

X 4. KBTI T L OERT UE
=0 NAERGEEE (EX) 38X OUERE LEE
(FIX)

AR DAL E T DT &P IR ERE
D=0 Bl e L ToO/RMKEIEF] R
TN Tz, TofEE LT, BEERETd
DFESCHEMITZ L, BEOHMFIHD
HENBRAED HIENTOREZHEBICEEL
TWAH I ERREBE T,

KD LA 4 T TENENSMEEE L
TeBRD, IEBRT = DA &R
FEAX 5 RT, X5 TR LIRS
W ZnENENBIAIC, dbifEE, B,
I, N TOEEEREL R L TN D,

MR D I HARS R T O REE A
W CT, ZENENIERT =0 MRS
LEENZL L TWD DD, BRI 7222
FEREO R IIHIE Z L ICHERF S LT D
ZEMBHBMNE o7, ALEE TIEEICT v
E= g LAERMMESHTHY . BETIIEIC
AL LT, —F, gt lo
EZB N THIRVMEEZ R L TV (X5),

RHE I ) KL KT T8I
HEBT 5L, dWEE. BERB I OIuMN o 115
ZUTEICBET S & L0, HERAEMORE
FAH, RS IERR LR 2N & F DA B
ST, ITHITIERE S TH S Z s, dh



- NH,* NO,-
.. 8o . dominated dominated
e 70 -
z 60 -
&
~ 50 -
2 40
(&)
—§ 30
S 20 |
v 10 r
[
Tg 0.0
E—LO r B
< s12|E 2 3 2|F
Sis| &S| 8| 8|k
x~ X > | X e
[e) X [e]
T T
Hokkaido soil Kanto soil

X 5. AZHARERRZ X B Ao IERk

WHE LR O HHEZ OV TIE, B R Rk
IEMEEOBEEVICL D bDEEZD
iz, —hCThitEEERIcIt Exwi=4;
B ORAEE ER ORI, b MIChE L
TV B IUNTORE Tz T - aglb
DEFICE £ S 720> T2 JRIRIZ O W TSR
ELTAHTHD, HEICBIT LN TDOS
MK BRI (X 1), S%OBELE LT
BIni,

£/, BEE, T, JUNo HEEE AR
ThHHIEEIIBMET S LT, £t
ERT =7 DA RGE B S & F DA A
EOLN (K 5), ZOMEITIEERECH
DIRIRHI(11~5 A)Iict WV bIFTBHETH T,
ZOZEIEKAITRT I ICAEEE SV O R
EEREE N IERI L XLV b IERT V=7 A
ARRICELTND Z EZ2RBTHHDTH
D, FROBEBRICE > TT 'y 2 4R
BEDOVAT AL MLELSD Y AT A
BATT DalgetE 2 bR LD, L7
D5, ALEE &\ D EIRREICBAT LIZERIC
BUDIERT VBT DAEROEZ VR, T
VEZULEREEZOLONEE SO
D, T U= NEFIHT DR S
AL AT T AARIEAE T L
T2z llizkBronEsnt s SizonT
IS T S0 & e o TUWR W,

DGGE VEIZ &L 2 HIEIRAMIREEE DO fRHT TIX,
K EEICBWN T, ENENRRDRHE Y
—UPIRENTEY ., ZNoREHEICBT
5 EFR AL - FHLEHEICED X HIZBDb Y |
SEZEACICHK T DIRE L ED X HITER L
o TNDLDONEWENIT D Lns%
VETHDH, -, ENERBICL D70 RAE
FIREALHEE DR HIX, HEORE
BHRIEMEL 21T, HREREEEEIC

Lowest

production

B NO;
[ NH,*
A AR
[ ‘© c = 7] S < = [72]
SE IS A
<3 | S <

T T
Kinki soll Kyushu soil

T E =T DAERGHEE & IERRRHALIE EE O LR

K95 WAL FE D BG83 5 < 72 D AF A A
RO LT, 5%, REEELRICBT S 7
0 AR &2 OIS ZE O BEK 2B 6T
THIENREE L TEENT,

PlED X5z, PSR r—/L COSIME - K
FERBEOEAIL WA X D = FG
BENZENELSE DMLY,
REEL L0 b & HEEA O Z R ERERREN
HERF SN DM\ H D Z LSz, &K
DFEMRTEIZ B O TIIBE R ICB T 5 K
RIBYIC K D ERLAESC, It T IcBIT %
WERIZBTRILFHICL 2B S RZ L,
M3 R A D 52BN B OO 22 58 MR bk i i
ORI ZEIZHS ZELTWDLILD EE X
BV,

5. F/RREEGM L
(BFRAREE . WFCor 038 M OV EERIF S92 1
LT
UdEESams0) (Bt 24 149)

(D Tateno, R., Takeda, H. (2010) Nitrogen
uptake and nitrogen use efficiency
above and below ground along a
topographic gradient of soil nitrogen
availability. Oecologia (In press) #&
oA

Takebayashi, Y., Koba, K., Sasaki, Y.,
Fang, Y. and Yoh, M. (2010) Natural
abundance of N in plant and soil
available N indicate a shift of main
plant N resources to NO,” from NH," along
with the N leaching gradient. Rapid
communications in Mass Spectrometry
(In press) & hH

@ LIS -t EE (2010) deEiEdL




B RIRMARERICB T D BHEIFER 7 1
T ADFHE. RERREE 23 (FIRHY)
BHH

Inagaki, Y., Okuda, S., Sakai, A.,
Nakanishi, A., Shibata, S., Fukata, H.
(2010) Leaf-litter nitrogen
concentration in hinoki cypress
forests in relation to the time of
leaf-fall under different climatic
conditions in  Japan. Ecological
Research 25:429-438. ##HA

Park, J.-H., Duan, L., Kim, B, Mitchell,
M.J. and Shibata, H. (2010) Potential
Effects of Climate Change and
Variability on Watershed
Biogeochemical Processes and Water
Quality in Northeast Asia. Environment
International 36:212-225. e
Tateno, R. LT 8 4 (2009) Biomass
allocation and nitrogen limitation in
a Cryptomeria _Jjaponica plantation
chronosequence. Journal of Forest
Research 14:276-285. ##HiA
SEHEME, FHIEA. WEEKER, AR
B—. misEE . S HEE (2009) AA
(BT D HRRAERE R O W EEER & ARl
(L0 bY. HAHZMKESGE
91:408-420. #HtH

JFHIEN-FH AT m B AL
B AR EAME (2009) RHEAATE 018
WIE KD AR O R & O N A
I~ A AARRE LSR5 35:16-20. &
oA

(3R] (Gt 26 1)

)

)

Shibata, H., Toda, H., Inagaki, Y.,
Tateno, R., Koba, K., Nakanishi, A. LI
T 4 #Regional and comparative soil
incubation study on nitrogen dynamics
in forest ecosystems; ReSIN project
55121 Bl AARBRMES RS, 2010 4F 4
A3\, oI, HERT

B E, B ok, AR ES, W
wAE, P IEA, fRE B, Y B2
o, HPE BRE DLF 4 4, 4 HUROHK
TEEIZ BT DR IR & ER. 5 121
B B AR TSRS, 201044 A 3 H,
DT, FEKRTF

ks AR5, &P Mo, G2 i, ok
IPE AR L~ DR FE & BHRDOBMD R
F - BREACFEIC S 2 D8, 5 121
Bl B AR FS KRS, 201044 A 4 H,
O T, FEKRF

SEHENE - FHIEA - fREES - BEEPRE
20« REEFEST - HPEERE - )11 BLAE 1 -
LIRS, BE A 7 — /L TORBEE(LH
BRI T D2 F MRS | R IT T R

THI AR ARG AR SR ~, B AR R R
WA 2009 AE KL, 20094E5 H 21 H, T
M, FEA vk

& MHEELZ - AAREA EHEC PERRE -
RHIA, b SHROERFER - AR5
B8, #5119 Bl HAZHKFEES KRS,
2008 4F 3 A 28 H, JFHTH, HWAEETK
v

(FE) Gt 5 1)

O BBIIIER] - GEEFFE 2 HH (2009)  TERESZSH)
ETPRUL TV ABEEERT 2 ) RS
TIE—BRE YT U A & AN - HIEMR,
ShiEEFE, 63-90

@ AR (2008) H3E EWINZE T D%
R R E T a2 DR, [k
BRERRHM & 2 e RALR Gk &, =5 F
75 fm)) ), RERRF RS, 199~
216

(PEZETY PERE)
ORI Gt o) OBfFREL Gt o)

(Z Dfh)
R AR
http://ecosystems. lab. tuat. ac. jp/Resin/
Xsites_home. html

6. WFITHLR

(1) WFzefRE

SEF Y (SHIBATA  HIDEAKT)

b K - AL AME 7« — v RV
U= AR

s« 70281798

(2) g5y

FH ¥ A (TODA HIROTO)

WRUR TR - ARV PRI ZERT - 2%
W& 5 - 00237091

FidE .z (INAGAKI  YOSHIYUKI)
MR ABFFEAT « SEHIBR B2 E T - 4T
WG

M7eE% 5 : 00353590

Wy [z il (TATENO  RYUNOSUKE)

REVL R - B - e
WM& 60390712

AREE A (KOBA  KEISUKE)

WRUR TR - AR EEINIIZERT - 3
s

FgeEFe5 : 90311745

(3) M TR

hPE 2 (NAKANISHI ASAMI)

KT - 7 4= KRR EN R v &
e E %5 60273497



