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Abstract

three catchments (one broadleaf forest and two coniferous plantations) around the

Streamwater chemistry was investigated at 24 collection points in

Sambe Forest. Na™ and Cl concentrations were relatively uniform among the
streams and higher than Japan's average, probably due to the influence of sea salt.
Mean Ca*" and Si concentrations were higher in the coniferous plantations than the
broadleaf forest, suggesting that ion exchange and weathering rate in soils were
greater in the coniferous plantations. Relatively high concentration of NO; was ob-
served in the streamwater in the coniferous plantations. Maximum NO; "~ concentra-
tion from one coniferous plantation was comparable to that from urban forests
where anthropogenic disturbance in N cycling was concerned. Contrary, NO;  con-
centration from the broadleaf forest was much lower than Japan's average, and
higher retention capacity of atmospheric N deposition can be expected in this broad-
leaf forest. Concentrations of Mg*", Ca*", NOs  and HCO; decreased downstream in
the coniferous plantations, while those in upstream water varied among the
streams.

Keywords: conifer plantation, deciduous broadleaf forest, ion concentration, nitro-

gen leaching, streamwater chemistry
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WHERER T EIMEYIATATX 2 IEREOERII DL, L
i UIRE OFIRER & 72 5 (Vitousek and Howarth
19D). L7edi->7T, HMAERERTRIKAT 2ERDMR
Fre 18 E S RANDOERTH IR E B RVWEEZL S
ncTE, Lrl, Z2R0HMARICH L CHEEN,ZENZE
kA2 FEHE & 78 2 EREFIRRBRCK %2 duiic i &
NTETW5% (Aber et al. 1998). bHAET b H AR
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=gV v rptibh (S 2002), of)1FEF O E S
RnEEE > TV b (BIRAKEEEWK FAE). LarL, i#E
BN Z i 2 RO IR E 1D W TR E N
STV, BRI SIS A O R R e 11
MIE O BEAZ T 50T, ABEHIZICEAKLHARDIL
BRI TIEEORRKT O T OWENEDL D 5 % (f
Z 13 Fujimaki et al. 2008).
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AoTesERkEE (TN %, ICPH#r##E (ICPE-
9000, SEBUERT) % W\ TSHERE & ALER O /)i %
Thenfr-7e, Fi, 2SS IAlX0.20um # v
TLY T4 —TAHBML, A AvI/B2 b IF5T 4 —
(ICS-1600, A4 x 27 Z) ZHWTHA 4 v (Na’,
NH,", K', Mg", Ca’") BXUEA A+ 5 (Cl,
NO;~, SO/) DEEEMT LIz, i, BA A Vb
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KW TONa B & OCl DR 13 3 /KR < 126
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KERTH S L&, BKE L THRIRITIKAL TP SR
I 4 2 & TOMETEMNESZEN I & A L L
RFEELIT & BB XY M BHRIC L - TR
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RGBT E LTHRA L ot TR S Nz
G RO A 4 eI oJE bic & > Tl
B, BEiKE—MchEIcfRich S, C ORREERE
Wi, Cat ® Mg 3FIcHEO A + v Hn & L
TR L, Yo bic 3SiAEb-TVw3, &5t
HOMERBRED IR REABA Bo AR B 5 & Al
WIEHT 5. LA LAHETRVINORGEL» S b Al
BFREne (75 3E), BHEDE A THEOR
REREDEEFE A Z TV 2RI IE O,

3 OoDHEKIKDOFEFKE ST 5 L, 3HMIELD bt

3HRBE, 8 MRHED L O ARSI D BRfKIC B 1 B TR N TS A & 18 5 8 MRBEL At EMIC B W T,
FREVIE OFIRE AR 2 1TRT. £/ERK 21T, 2003 Ca” SIDEENME W, #Bikd b K51, SHILTIIFF
K2, REKOVIIYVEREE CRAME iR R 2
3 RIE 8 AL INRLIE PR
Al
RN YR ST AR SFIERT A AR
Na™ (meq/L) 0.314 £ 0.023 0.341 £ 0.031 0.325 £ 0.020 0.216 = 0.128
NH," (meq/L) not detected not detected not detected 0.006 £ 0.004
K* (meq/L) 0.025 £ 0.001 0.033 £ 0.031 0.015 %= 0.002 0.016 £ 0.009
Mg (meq/L) 0.060 £ 0.004 0.033 £ 0.031 0.131 £ 0.034 0.107 £ 0.073
Ca™ (meq/L) 0.076 £ 0.007 0.160 = 0.036 0.122 % 0.033 0.266 £ 0.210
Cl" (meq/L) 0.261 £ 0.015 0.261 £ 0.009 0.291 £ 0.031 0.120 £ 0.089
NO;~ (meq/L) 0.005 £ 0.005 0.046 £ 0.015 0.029 £ 0.013 0.026 = 0.026
SO/ (meq/L) 0.055 £ 0.002 0.121 £ 0.031 0.185 £ 0.062 0.120 = 0.106
HCO;  (meq/L) 0.154 £ 0.018 0.277 £ 0.030 0.089 £ 0.030 0.341 £ 0.229
DON (mgN/L) 0.08 = 0.07 0.03 = 0.06 0.21 = 0.33 -
Si (mg/L) 6.57 = 0.70 10.75 *+ 6.20 7.63 £ 0.75 —

ARES (2006) 25 51H
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i3, AT 2 BIARORENIC & > TRE SR 5.
JEEER T ARV I R R R D pHASMRA M I R T <
BAEOIEL, ¥« b/ F15E D ERCIEHERTHED
pHMELS 22 2 &I nTcwsd (s 2002).
51T, ZFALHO IO LIE: S < 75 2 @i
boHrIEPMoNnTVS CEHS 2006). DI &I,
AFZRICB VTS 8 MPEE A& ONO, A L
BISWT &6 bXRians, ibd 7y vE=v 44
U LI N TIEEA 4 Y IcZ (LT 2702 TH S
Y, COMETT e b yBRHINEBEE LTEL. 2o
BT, 2 FANTHRO 13T 3B ERZERNT L~ o £
WRELE S, SHBEL AT IE, 3 MRBEIC A~
A & VASBBUBR U & 2 RIER D #EA, T D
FERE L CIRFUKOCa L SUBESIEINL TV 5 &5
AoNb.

Mg ®Ca>” D EB AT v ¥ —F7 =% »Th 550 %
HCOsy OBED, SHMILLL b Mt TREHIEER
L7z, 2L, Af@EHTRHCO, BE RKL,
SOS WEHEIB T =4 v Th -7t 3MIEB XU 8 HIE
DOHEFBOHK LB ETH 20T L, Atk
TR =AYk BEetaBEELTED, <
D& HTHEOWHDECDST =4 v OFIERICHEL 7
Db LNV,

8 MREE » Athaibki o iRk iE, NO, BEICBWVT
IMIEL D REWVEZR L. £ 8 HMBEDONO; i
B REIIEE AN TORERETH - 7. FillO &
1T, R FHEEETRIMLEESERTH 5 T EHB%K
LTwaEEZOoNDD, ToERITEL, SHEETIR
HMERER DY b > ERIFFENDNeg5 T b 5 Al Z 7R
BLTWw3, AR TS NANO, O&REEE, #
ZALBIHITRB D AZ3 IR O K5 N0 58 % L i) ol
CZF T3 ERSN B HROFER THRE S 1 2 iHiRRE
EREE O (JHEES 2004, Fujimaki et al. 2008)

IPUd 5. £/, AAHERO KRS MO8/ 1S
WHRTIRRRNDOERKEH IZFICDONE LTHEL 3
DI L, EAHERATIEINO, & L T2 2 3 (Perakis
& Hedin 2002). 8 AHEDFEiF/KIFDONIT % NO;
DHEMREL, EROHHIFIEZLEAENO, OERET
HECTWS, SHIETIIEROTMAE D 3 W A
2H, BERMMBERICENEELVIREEICS 3D E
WRd 2720, HkoE=51) v 7 PERHEEICEL
TELBBMENMETH B.

—5T, 3MIETINO: BEF2EPEEE T
HIEWETH 3. ZDONOs, OFIME 3% R IC s
4% &0.0Tmg-N/LTh v, DON&L[ERETH S, K
K O DEFRIAE DB AR 2 TV B FFMRERIC
5N B &I BIMFERED SN, IHILRERILE T
LThAIEESVERORIFENPIFFTE 5. LL,
RIEILIER 2 TR E 9 5 3 MBETIRIBIARDBIKIR S 243
KBV TREVEREHEEIIfFcE L s LA,
oI, ZEENTEF SHPBESUBEHTED
(GEEMNEIRE M3, FESESEcbhsaF 50
MHRIC & 0 RO ERMRFFENKR N LER TRV B = 5
AREME D IB A SN D T ED D, RFKEOREIIZEA(L -
FEMOVWTHERT 2LENHB7255.
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KL OKERIEREREME L1TRd. 3HPEE 2
D 1IRE JL@~DEIL®~@®) Lz oGl 2
K (EDQ, K@) o120, & 1IREONHTDK
BENS O, TIREHETRETKEITEVDSH D,
ZTNOWER LT 2 IRETII T ORI YR EE & 75
D, THROKERZESGHRICEK > THATE 5.

L RO ORFKED#ENIL, 3HIELD b 8 LB
K OREMHIIC B WTBIE TH > 2. S HIEDEH®D
BRI, 8 FRBEMA @t o EURK I F R R A I E W
K", Sl & {EuvMg™, Ca®, NOs, SO/ BTk
Wit o5, SiUEEADEIRIC X > THEZKITEH L,
THOKOSHEE ZEBOM T /KE EEL By, ik
DSTERE FRIE & gD 13K « i FKDE 5% K L
TWw3 (Asano et al. 2003). TOZE%2EZ 5 &, &
® D IR K I HEh o hiaiR 0w 53/ ha <,
TP O PEWEBEOM FKDFENRE W&
FEiZoNnb,

KEIKIBANOYVEHIRE OZ R Z 2K 3 1R d. 7ok
L, Ao & 51T 8 RT3 FRA 78K % > sk
DdH b1, TORKOF -2 EBROTERLTVS.,
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®3. RVOKEOZIHRE (%)

3 FRHE R 7 RN S W= N
Na' 7.20 2.66 6.22
K* .74 16.96 12.87
Mg* 6.22 4.50 25.81
Ca™ 8.74 4.61 26.65
Cl 0.17 1.96 10.51
NOs 110.01 10.74 44.84
SO~ 4.27 6.43 33.45
HCO; 11.81 0.37 33.52
DON 89.95 264.58 158.13
Si 10.68 11.85 9.86
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KRN OEIEHP R EBEE S -7z, ThdB Ly
L, BEPHD T, DONZ 72 IZNO, Ak H & 1 is
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3 D OHIKIBCTEMREE KT 5 &, AttEkInI
BULTMg*, Ca’, Cl, NO;, SO/, HCO, TKZ
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ICAIET 5 1 IRER (A@) DFRFRK O S TEY)E i
FEM IS, T 225 DRFEKDBfIINEN S T &ic
FOFHREN D EELONS.
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ohfe. B2 6L, MRlloREE) & Dt L %
TR RIcEB2b0EFEZL5NE. LrL 1IRATOH
it & 2 R TR < ot 3 575 2 /KB T RGEiE
LoD, BEAHEMHITE 1 IREKIRT & ITKE
DEDRECODEMEAT 2 L IF5HROBHETDH 5.
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