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Chemical characteristics of soil water at a riparian forest in Mt. Sentsu, Shimane.

Reiji FunIMAKI, Yuka KASHIWAGI, Masako KUBO and Tamon YAMASHITA

Abstract  We investigated chemistry of soil water at 10 cm depth, together with bulk
precipitation, throughfall and stream water at a deciduous broadleaf forest on Mt. Sentsu,
Shimane, the headstream of Hiikawa River. Vegetation in valley bench and lower part of
slope was consisted of plant species which are characteristic of riparian forests. Increases
of dissolved organic carbon (DOC), NO,, NH,", Mg* and Ca® concentrations were
observed in the soil water compared to bulk precipitation and throughfall. Mg” and Ca®"
concentrations were positively correlated to NO; , probably due to ion exchange at the
surface of soil particles accompanied with nitrification. NO, ", Mg* and Ca* concentrations
were higher in the valley bench than in the upper slope, indicating active nitrification
in the valley bench. Compared to the surface soil water, DOC, NO, ", NH,", and Ca*
concentrations decreased remarkably in the stream water, suggesting presence of removal
processes of DOC and these ions in deeper soils and groundwater. Presumably plant
uptake of nutrients and denitrification may strongly remove DOC and these ions in deeper
soils in the valley bench. Results from our study indicate that the process in riparian forests
would contribute to prevent nitrogen leaching to stream and to control water quality in
rivers.

Keywords : Mt.Sentsu, riparian forest, soil water chemistry, stream water, vegetation

ECBHIC

BTN OKEIER S EE 2 EE R LT 5.
BMERERIZIHAT 2 25WEIE, TR A
Wl o 72BETICHRT 5. BT YIEBE IC— R
XN, BTN & SR ICHRIRA~FR IS . B
AT AR, BHED S OB R &1 X ) B
BEDEL b, WMFRICENE LTFANRET S &, HAD
FIF R DAY X 2B, T3Eao A Rk
B S OIZEN % Ok & e ER % 52V CTOKEDSTEK
EhTnwd CEEES, 1997). 29 LEHZ= T
BHIREME o 7oK, R ERB L Tw L.
ZOE IS, EROKEBNNIHADBERL T D &

Zzoh, TEEELOZ CEEEEOHZKD BIFLClE R
VLOEBRIS, KEEORAEIZERRY vl HIERIC
RFFTHZENMETHY, 29 LKAHROBERELEX
HEHENW22H% (Fujimaki et al., 2009).

EEERR &L, I BRSO AR e A BE RN BT B
KBHRDZ ETH L. —#MZT T OB LT 2l &
L FEBAR O T B OKIARIKHIE T 5. JLHARH
KM OBERFTTIE, Y77V - v F/F - H YT
PREARD EE LR L 25 (R - 11L&, 2002).
FEIEE, AR THIES R Z & A 5 KM FFO 1
KOPELRT L, THEEORR - ElSEr ks
D, BRIZIIBARERCZEmMLILFN 2 E &G Zk S
T ZH LA Enn, HEMICHEE - U - B,
7% Bk A REDEL, TR X O 2 S ER



10 AR B IR AR ey 28 20

R, LB O &9 R EE F 7 E T & v o 7
SHERBEDSTER SN D, FOME, RIS
T & BREMEEE ISR L 72 S R OB AERER L 7o
TWa, LaL, SRS EELASATHEME T ham b
g L7z, SRAEDIHEEE S Tniz AEIICIFZEDS
MHE 572012 1980 £ HTH Y, Al kA A
Wi EOMBENRETH L (FRE - LA, 2002). ZD7
%, FERESOW BRI AW B .
Argeo Brylx, SREARE LEMIE O BRI B
B EEIKOES A, L0 XD R E OIS
MICTHIETHAE. FTDHOI, B MBS
BWTlK, TEARB X NERKOKEZ 5L, &5
DOYEIERE DL % ik - BET L7z,

M#ETE

AL BRI S AR SR NT & B EUR H B AR H T o
s (35° 09° 217 N, 133° 10" 43" E) (27§ A AR@
I CAT o 72, Aol L — (T 2 s R E AR E
EINTEY, EFRNDOFRTHLE LEIFET .
EE TR 750m, AP AR L 125C, BEKE TR
1780mm (G &7 RS aHw Hul FH BRI BT 2001-2010 47
OFHH) Th A, B EEELT— AR OFEIMKIZT
BB i & B EERHE 0 2 D 0 KRk # % 3% 72
2014 47 H 11 HIZ, #EKETI2T20m X 20m, 4+
FHIO T 8B & O BEFHI 5512 C 20m X 10m O #iH T
A REZITo 7. WEBEBEARRE, WHEARRE, AR
J&, FARREILoMgEERERAL, £BICHBT 28
Tl & F OB % FLFk L7z

BB & B EERNE O Z 22 20 X 20m O Fi A
Ww ikl y, BRI T TIRAHE T EBA & iRk I A
T 11 s, A EERE TR LB S IRFER I 20
T 12 #ys50 FHOKBROK M % 358 L, KT OFRG A 5
DIEZFHI L7z, Bk a0 FIEE 10em O
R=FAH v THEEL, 50mL >V ¥ 1286k L 24
BRI L7z, BRAKIIRTIE, 2014 45 8 H 21 H» 5 [H4E
I2A12HEFTHEH 1HS LG 20EERA L. BRAKL
7ZEREHERY oL UICR L, FEBR=ICTILE 045
um A 7L YT 4 )y —TEE L 7RG HRRREL 7.
FEKIE, KOG HIZ AR F L O3 5
EHEA) TOE L TR 72,

AR IARILR & AR &2 BRI L 72, ARYERT B ILE A
FIRHE OB, ARPIR IE BRI O A HLZ T, 1B
£ 30cm MR JEFE 20L K1) ¥ > 7 BHlAE DY

PoAROREEE & Rl L7z, IRHIEAREANE U5 v &
INZHy MEpRE TEKOBKEFRLCHIIZ, Y
L7zBok%& R 70 L UHICERK L7z, #iK & Bk
FEBREIZHFBIR - 2%, FLE04bum A 7LV 7 4
VF — T UEEIRAE L7, BRI, Rk & Ak
AR - RN O WD, HEKERLETH .

TR L7z EHZDWT, BAF >~ (CT, NO;, SO5),
A4+ (Na', NH/, K, Mg” Ca”*), VAf-AEKERER
# (DOC) DM #4772, DOC 1E, TOC — VCSH (B
HEEUERT) 12X T, BAFT Y EmAF i, fLIE0.2
um A XTI 4NV —TEBLTHL, 1470
<~ NTTT 4= (FA4F 7 AICS1600) = HWTE
nENGH L7,

HBREBE

R ILEBE R D REE

HIEE BB X OB M CIE B AR O &
<, HEAFHEL T2 (HF). —FT, FEERMEL
HCIEEARE ORHERIR R, BREIEET S L
W) BB DSAR O . BEBE EOBERERIE, BA
BTy, yY® YUV, HERETIEFF
)X, s I AFINRENEIERER 10% % 8
ZTHY, BK ERABTEINAA XHYHT75% L LED
MR CTEE LT/, FERTO EHT10% L Eo
TR ATFED S N BHHE L, B - BESARBTIEI X
F, FIINF, YRy, e AFBIC) av T,
A - BERBTIZT Y, b AxBLIa7IH AT
Hotz. T, FEERHEOTH T, &A - EEAREC
Wy IUNFHIT, ISV, I AF, IXAFT, F
VIONFIR, AR - EARBIZIEINA A XTY, IV
NV F XV AV 7 A8 10% DL E R EECHEL L 72
VAV Rk VA A €173 RAA N = B el S DR L AN
WaBEThy), ZNoHIL TV -RKE R T
PEERVHN LRI & L CORFB AR R 7oA TH B L
5. LL, EHBERETIE) av 7T eRy
RO FRMERE B 2 B E b Bl s

HHR S KUOMARDOKE

112, MAERE, ARNRN, K, RO EL
WHEIRE ZRT. SFEBOMINTHOKE %, 55 KEE
MR EEFE K5, 2011) 2B 28MkikE o2
Tl & T A L, Mg”, Ca®, SO2 DipE % =
EWDS, FOMD A F IR EEME & R



R WAL, MR, 1HUKB X OEIKOPIE I EIRE (P9l + BRHERZE). DOC OHALIE (mg/L),

S ARELAR 1 L ORI 51T 2 LK O AR E

ZOMOEAIE (peq/L).

11

-
AV Hoa @E&Ei * *ﬁﬁﬁﬁ ik
Na 42 = 47 47 = 58 99 = 106 124 = 65 202 £ 14
NH," 12 £ 15 7*4 135 = 408 183 = 430 18 £ 12
K 2=x1 26 = 26 57 £ 44 39 £ 35 152
hﬁg% 12 £ 12 20 =19 139 = 57 66 * 47 40 £ 2
Ca’ 11 £6 27 £ 14 308 £ 175 111 = 123 54 =5
Cl™ 44 + 53 65 = 75 106 = 113 119 = 101 129 = 12
NO; 10 £ 16 13 £ 12 432 = 362 106 = 227 29 = 14
504}' 28 = 26 35 += 22 61 = 77 73 = 74 42 = 2
DOC 0.82 = 0.64 241 = 1.82 11.59 = 9.81 21.75 £ 36.15 1.28 =+ 1.29

VBRI 2 CRRIX L 7RI

RENETH o 7.

BRIV > 72 TR DY EE & 9 2 B, AREEICERE L C
WA REWEOWER, BHEH TOER - WA B
D, ALEFEESIZALT 5. RFIZETIE, YL L RN O
KEZEIZB VT, K, Ca”, DOC DifE I 5 h 503
Tholz. KR Ca™ L, FEAKDERNEEE A LN C % i
SNDEE, H A A 2 L OSIRTRMEND S ER S 1
LHIZENHSNT WS (Chiwaet al, 2004). F 72, K
SHEBEMBEEOE A F 2 TH Y, HWE,» S O
PEBIZBIDR TV ERLCHBNTVS, Kif%
THD LN, MNFIZBIT S K % Ca” Ol A1,
NS DR TORRAZHUECERIZ L 2 b DL E 2
bNA. E512, EEHTORRE LT, DOC DR
BMABBITHENLIES S . FERERE FFBA L T 2 8l
IR L TSR DS I % <, ESED 3 iR BE 7S
b OH% v (R, 1996). ABFFECIlIEEMIZD
FKEIT->TBY, ZoMETIEIBZLLBLIZHLN
POEHIZDOC DERPBETVLO0H L\,

K ERRKDKE
MRNEATEIZHA LIRET 28 TlE, KEIFS
BICRELEILT 5. KRBT, HNWE B LT
TR TRETOWEIZOWTIEREDOMINIHD 51
7o (1), FRICHHZERIRE LASRO O N EEYE
I, DOC, NO,, NH,/, Mg“ s & O Ca®* T & » 7-.
72721, DOC & NH, R IZ 2= 2 E# P KE <,
NH," TR LT & %2 280Kk# s b & - 72, NO,,
Mg” B £ O Ca™ OUEEERNNIE, RN 12 LB
ETREL o7, Mg” & Ca® 12 NO, B & 5RvIE
OB %R L, MHEREIZNO, & Mg™ & DT 0.766,
NO;, & Ca® LD T092l THho7z. F/22h5 30

DA F VIR, RO E DBERLTBY, ik
PHOFRKIEOFE EBOMEE R L (K1), b
m e oML, NO,, Mg” BX U Ca” TENZEN
-0.477, —0.548, —0.496 (¥ p < 0.05) THo7-.

THOKIZBIT S NO, EBEOMINE, TEoOMLEE
PRV EEZREL TS, LT Yy E= a4
PBAL SN THEEA 4 Y 12B(L$5 7 a0t ATH 57,
ZoBETTO AR ENEEE LTEH. Zoi
12, TIERLT- OB AE L T b Mg” % Ca” 75,
7O by EREEND B, TIHEHEKD Mg” % Ca™ DS
MNO; gL IEOMEZR LD, BE5 LG
PEIZRE S LR T RITMOB A + > DA F ¥ RIS &
2b0ThH»A)H. T2, WEmLAOHMBERLAZ L
&, Wb LR T ERE O A+ RENDS, FEEE
THIEATH L Z L EZRIBLTVWES,

FHEEKIZH L TEEAKTIE, Na' & Cl 2oz 4
TOYE TREDWYHRD SNz KRR
#HTHho72Dlx, NHS, Ca¥, NO; B L U°DOC T&H
D, INSEIREEEOTERKOBEEIZHT1/5 D
T (NO; TI3#y 1/15) DiRETH o7z, ARRATIEL
BK% 10cm OREETEHAKLTBY, ZofFERIE LD
EOWHERIZBWTIN S OWENEEK,HBRESN
LIS H I EERL TS, BRIV T T L
&, WYOREICLHEDOTHRTH S DT, NH,, Ca”,
NO; 122\ TiE, MAIZ X AN & o TEEIMET
LCwnfghrd s, F72, HEMAEWIC X 2EH
bRECEELRIZL ) A, NH, IR I
WICX D BILSILTNO, 2R D, FHFMRFERAKTIE NH,
W TBEEIC 2 2 2 L%\, HFKR HIERN O
£ BRI R EMET T, BEBERIC X 2 NOy O
FLRELHG LTS, METIEFRGAERLHE



12 AR B IR AR ey 28 20

~ 08 = 020 = 05

= 06 = 0.15 %o S 0.4 B®

o Y @O ) : | )

g g @ g 0310

= 04 Qg = 0.10 g " os 5

%0205 s = 2o00s @ m ey o Low WO

o & &

S 0.0 ——. & 0.00 - . . & 00 1 . e |
0.0 100 200 0.0 10.0 20.0 0.0 10.0  20.0

BEFEH D OLE (m) EFEH D OLE (m) B D DOHE (m)
R 1. kD NO,, Mg”, Ca® O Lok iotm & oKk OlsER R, WIS oKL E R§.

BB LETHY, DOCDHFEENEETH LI L HH#H
XN TS (Schade ef al., 2001). DEER T TIE%72
SR MWILO 72D B RN LR ,ITR D,
TIEPHELREH DR T BB THAL) . £/, EEE
TS 5 D DOC O fitfs & H3EH D DOC DH
WREL, TNSDOLEMIZEY, HIEEHTOREI K
ATHBEZENEZOLNS.
FEIREICE L T, RS (2006) 12 & o TAEE
1278 & T D F K A A G S N TV 205, KiF%E
WZBUBEAF BIUHA + VikEIR, Mg”, Ca”,
SO/ MR & B & AR & 0385 L 7 B ESME & 131X
HEOMHEER L. Mg”, Ca”, SO DEEIXFIZEN
SEEEHME L TR 1/2, 1/5, 1/3DETH - 7-.
FAETEHFMANORLAETWOREL LT, FEitKIZE
IZNOy OTEREL L CERI T 2 EHMMBE L
E LTS S, FRoKEREEREROSL I fEE S
Tw5 (Aberetal, 1998). L2 L, RFAEHOEFTAK
D NO; BEIZZNIIEE 3%, EFREAEHEOH
MR 22 JREILRED B L, AEFZEORRIZBWT, %
J& T HOK CTEIBED NO; MBI s /-2 L xEX D L,
EEER ORE A 2 HIET O NOy DRED, FHFik~DEE
FMHOIHIZKE G LTnD I EATRIESI NS,
# i

SRS RAAE RS, BIRIE, B X OBRMER X ) AR
BLUOREREOBREHT T 2272w, £/, 14~
EOGH CTIEMEHEEWIE L v & — FEHEI P OB T
FEHEAFINIZ, DOC 34T TSR ZHEHIZ I Tl v
7einie, ISR TR EEHE L BIFA.

51 A3

Aber, J., McDowell, W., Nadelhoffer, K., Magill, A.,

Berntson, G., Kamakea, M., McNulty, S., Currie,
W., Rustad, L. and Fernandez, 1. (1998) Nitrogen
saturation in temperate forest ecosystems:
hypotheses revisited. BioScience 48 : 921-934.

Chiwa, M., Crossley, A, Sheppard, L.J., Sakuragawa, H.
and Cape, J.N. (2004) Throughfall chemistry and
canopy interactions in a Sitka spruce plantation
sprayed with six different simulated polluted mist
treatment. Environmental Pollution, 127 : 54-62.

Fujimaki, R., Sakai, A. and Kaneko, N. (2009) Ecological
risks in anthropogenic disturbance of nitrogen
cycles in natural terrestrial ecosystems. Ecological
Research, 24 : 955-964.

EFERER - s - MPIZRAD (1997) Bk & AT
IROKRE—FIREAFTCHFE = D 30 R DZLF, FEK
EFRHRIZ &b 2 ) EAFTCRIGE & ARG E O
JEIRAZE B —. ARARIZH | B9 1 63-71.

ARPYE— - Prggnl 1 - RS - FTHEE (2006) DA
E O AKE OIREAL . HAK IR A2, 36 ¢
145-149.

5y - AR (2002) KaDARODHERES: . 224pp. HT
REFHIRE | AL

Schade, J.D., Fisher, S.G., Grimm, N.B. and Seddon, J.A.
(2001) The influence of a riparian shrub on nitrogen
cycling in a Sonoran Desert stream. Ecology, 82 :
3363-3376.

HIEE (1996) 75 F R~ OH B OB & 55 FE.
(BARARE. SEFPILARH, SOkE, B, 306pp.).
138-154.

(2011) % 5 ERVER 2 R A i (P 21 4£%) .
SEBRE RS | 36 1 106-146.



ESRRIEARE 11 O R 31T 5 L3R DAL -

BHER 1. A OREHER & B 1% DLk O REAERE AL

HIRE T FRESIH T HE ARERME L
EARRE R (%) 30 90 50
AR fgER (%) 70 15 80
ARk R (%) 5 30 50
TR REHER (%) 9 60 70
[V NE] VA 1 — —
T F I — —
WA/ I I —
IXF I I —
TYINY T LT — I —
IRXFT — I 1I
;I INF — — 1
<Ry — — I
HEAE SR/ * I — —
IRV I - -
IAXFT I — —
A I — _
;N E — I —
YRy — — 111
[ — — I
Vav7 — — 1I
TEYE — — I
T AN — — I
TAXFv — — I
vad — — I
(B NE IXIANY + 11 —
NA A RITY — 1 —
suaEy — I I
TeY — — 111
b7 & — — I
TANY — — I
Va7 — — I
BRE ORIV \Y 11 —
+ 1) Fl sp + I _
F VAN + II —
YT VA — Il —
a7 A — I 1I
FNFTEFY — I —
JTH — I —
Tre — — I
[l — — I

BEEEREAR  + c AEREES 1% DUN T (o@i i T 1% DLE),
1:1~10% II:10~25%, III: 25~50%, V : 75~100%.

13



