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—7F, BRECHKARPCIEERS O ERRS LBEL v BEHL T, pH A4
Mo » 5~y EBRECHEpH 0RAE L THEEBI BEL TV ATEENE L bR,

i C & (2

FEEHERIF LT, BERDACZIAT7H - F 2 E0ZEOMRBOETC L 55K
WSO 5 MIIKDOKES LT 5B HEE D, FROKERLBELV>D
DHREFDEELLDTCHELh>Tw5b, LhL, BRIV A VT v b 3BT EHDE
THHERA S 2 ERRCET 555, ARBED 5\ )N Ry CERER S OB
WEBET23008@EAETHY, BREBRERAYBVWLRER, & EFEOWRE
AUV LIBLALE Y, £DRD, BHROKEREWESL V> THLBLMRLOTHYV A
B IR BB IOV TERR L U CREH D 2350,

EELRHEROKERLBEOERELMIT5C L ¥ B & L TREABRMIC I\ TRESE
HRRERTT > TV 50, FREIYUABRMC I T HEN - KAFNS L OEBRRCEEh 54
ERSOBRERVEHEBHORRA LI £LDbDTH 5,

1, BEBRUBEEORER - 315%

WE B LR OB 15 km OB FJIIZHOME) B B L w5 (R—1D,
EEBHE RIS (FoREE) TERIATV 34, RO AR 138U BER 652 m) LU
BOEEREBEY» LR A5HERBE Led v, £BIIHE TR 10~60cm O R BE/LEAR
CEATVWS, AROBRRIMEREKEOREBE Ih T 5/MNROFEK (19.1ha) CTfi-t, &
DNROKZFERE»S 700m FTHROMA L W BEXL, BEXKEO TR TCHUTREL TV5,
FEu A o B IHKERRE GREMED) oFBici > L ESBERKL (BBED il
2ha,

INROFIROBARLL, B 1953~1955 E @R I hich 5 < (Larix kaempferi) L B
RBAR L B> F 7 % (Tilia japonica) + =V 1 8% (Acer mono) « *+ =271 3 (Juglans
agilanthifolia) - ¢ a v = v (Ulmus laciniate) £ & 0 BRIhTEH, KEKZEELTr =
4Bl bh T\ 5,

REHIREK, BERE X OERECS G CRR L e, FIRERZUTRET,

1) BK:#5mX5m OBEEHBATOF LI, ARI0cm oEhe=—-1rtEDs53} L 5!
BEORY €V bR Ml HREKKIEE ¥ RE L TR

2) HAE (BEW : AR 14.9cm, £X200cm DE R F 2 — 7 LREEIC U CRER O
BBRE2ED, KEBEEOEEYRI 2Dl 2mOBEIEE, Ya—Ak—R%
BAWTS5IARY) Ev Bk LI, ks, ZORKBRIIST<Y LEEH (G=7218 «
baval-~YFY) .o/ 12+%) BETO2EBTCHREBELL.
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Fig. 1. location map of investigated area.

3 WRE: ARISMMOE =—Ak—2R¥EH5ICE ), HRECLRARCEETSTTHSY
RV EVRELRAATEK L, HRROEKNIBERRBTINI S <Y =71 T
fToteo Fiz, BB X ZBCYRNT 5 ADTET 2B IXHEN - SRRFERIC
H5H M=o\ C b K= (Abies sachalinensis) & v # % (Fraxinus mand-
shurica var. japonica) OB E + F = v KW OHE S T - 720

FRHERUL 1987 £ 5 A TA X » 1988 4F 11 A 0 EREFHM S 2 AME T - %, s,
1987 F7TAD 1y AME—RBKECERR L, ¥, HERN - BREOKN & AR CRIA
DERELD 1T - 7o

BRARKIERBCEDRD 024 DI VERT7 74 A2 — 2B LEBHHCHE L, &

FREBXOFHHERUTORY TH %,

pH : 1 A+ VEBELE

EC : ER-8EE

Iy aA4ry (Ca**) « =7 kv o aftry Mg?) : KFFREERE

AV aLFY KD F Y Tasty (Nav) : KLHEE

BERAAY CID) - BRI+ (NO;) HBIAY (SO :AAvre<bF 574 -
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Fig. 2. pH changes of rains and throughfalls (1987).
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Fig. 3. EC changes of rains and throughfalls (1987).
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OREDIELOE bR E EBFHH Do B+ v RE (R—4 13 EC OBBCHHE L -8
ERR LN LEZRATCTRENELS Ko TED, ThBTRAV VALF L) 7 A0BE |
ARLIBLDOTHD, BIAVEBELB+ v LABRTBELTSHYRL, ITERA AV IIER
AV THot, COEFEA A EEIR1987 - 884ED 11 Az 300 kM LU E & oK & /ofE
ERLI, ARBCF Y 7 A4 AVORELRL RoTHY, ZORNAOERNICIZEIS DR,
BEOHENECEHRTRBI T\ 5,

HWANPH 45 & (R—2), » 5~V LEERESOKANIEENCcHHIA22THL
10 A3 HRBRS LEMPH X h bEDKEBL, ETEASILEBKANTRE 2o, %
CEEFPHMOR» -7 TH 1 BO pH XERD5.64 525433, 1=2=y MEFL TV,
P =Y HKATPH dMEOMKANERBRICERPpH ¢ KB L CEDEBLA-NTALAED
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- Fig. 4. Ton compositions of rains (1987).
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Fig. 6. Anion compositions of throughfalls (1987)
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PHETRBMI N1 -, MATNEC BEN LB L TR rEL, 1+ VRENX LR
LTwB T ERTRRLTWA(®—3), EZHNREH LR 2 LEEOBREIICEV-BZD LA,
% 7=V KA O EC KB EBNERE th, Brr s~y 0BEHRTHH1LA
DY T NDENREL 1o TN B, —7, REMRATIIKC BV EEZRTHMEOHRAR &
HETHLULARG A2 T A KBV ERZRTONBFENTH S, + F < Y KAFRIRE
Lic 3EREOPTENRR SN, »oREMRFOECEB IR THo7, & G A
H6A) b b IBEEN D LB,

HAWOB A A VR (-5 #R5L, 1A VREORV» 5 =Y L HEBMOKATRS
DERBAAVEIHY Y ATHY, I ALIEOKATOREENL » ) Y 2a0HMcL 5H 0
ThHb, T, BIAVEBERLEDEH ) T 2DEE, »5 =Y HREATTE - THIZ40
R—eV rRTHB TS, 98BI B0V Y A TIR50~60 <—+ v kML Tw
5, —F, INEEKARTEIYIZE « TATIX60 A —€v b REDBH, KicEsroya
R/ AV ADEDLEEIBEML S Y 7 2ADEFIX30~40 2 —t ¥V P ZEFLTW 2,
¥, FPF=YHARNRIALEZELEELTH ) Y2 BERELIEL, 0T EnM4+Y
BECECERFERE - T 5,

BAAY (B—6) TERAAVREBAA Vv ER-TWS, b T =Y & KEBOKART
A A VIRE - R, BENBEOE 77 A1 Bkt A RESMKATOREN S 5 <
YHARDOR 2 &L 75-> T BT, SEEMLEREYRL, F F=YKANOBR 1 4+
VBB A VRRCECEBRL TR, B - AREELIADRE) - T, HRIZOW
THDLERA A+ VBEMEcHic, HNHOCHREBA & VBECEISREMLEES 4+ v &
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Fig. 7. pH changes of stem flows (1987).



837

FHRNICE T 5 ERRS OB (Lo - B - B

2o T,

R—T7 i pH OB By /R Lo s, HRATERE, BN pH i L CEV-L oz
AETH oI, FTHH T~ VRN pH MLOBBRO § 0 & B L TEEIZEL, 50k

DLDRIeFIALTETRS DL BEBR I, AUHESNTHS +

pH i134.4~5.4 ORICHB L

F = v &
BT 5 &

F = VT E TR 2Ml oo [REE SIS B W pH

b

smwwwme

..........

-
seRwsnwmws

ttttttt

I 2Tz 222

00000
22 22¢]

rrrzrey 2o

HLIIILLII 1Y,
PN SSESESSSSSS
..........

oooooo
YTz z 22222

7718

T4

71 714
I

MY NVF5E

-8 mRio ECEL (1987

Fig. 8. EC changes of stem flows (1987).
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BAMETH -7z, Thiz L, =271 3 & v+ & E0BEIHKpH (25~6 ORIFMHL, &
MpH X b d FTEELRTLONREAETH 1,

BRI EC (K—8) dHANFMRICHER & LB 5 & i3snitB MERR L oA, BELS
{LORBIEEBCLI OV RE-TV B, 5= YBREEC 2o 3B B L T3 1
<, NARXKREHS<=YyHAWEC X bEVER TR LI, ¥, BCEHWERE GA»DS
6 7)) KHEECTEDLRI, Zhicl, +=71 3 BgEEC AESOKAN EC & R
DEBET D0, TOBERIEIVELE¥ATAIBRPNAMERROAS X S5 s kX icflD
ERIBDOREh o, PP YBRIEEC 30 5~ v R L ARAEBERLTRL, K
NREC b d@brot, ¥h, YFF THBWMEC X150 uSHUTCHBL, A=713 L
BULIAERY TR LA R LBEELIRD bhith -t

ECHENLHEZINDISH 7 < Y BRKEOBEA + VEBE (K—9 3%, MIE LT - o
HoFTHRIEL 700~2,000 kM OHICTEBIL, » 5~ YHKATEAEY» ) v 21+ v0EL
BREV, A=71  BRRIERENPCEENHCS VW TBA+ vBEDO ERIBEIIXL,
500 M UTDObDAEL Tes T b, 1A VERTRIKARERRY, BENMEVSH Y D
AAXVORBBAA VEBECLEDIEETETL TS, b Ny BREOBRA A+ v BEIZ
500~1,000 uM DOFEIZBH b, MAFWOBEI W IEL, 2V T2+ Vi TR F b
VO AL FVYRINY T AAFVIEMDOBA A VEBELRFCERL T, v+ 5 2%
MOBA A VBERF =713 LABOBELVSATHEN, H VYAl VYDEDAEER
BRRCELS, BA+VBREDS) <— kv bRz 0L B -1, '

BBRRoOBA+ v EBEIB I+ v BEULBEOERRD LI, R—10KH 5~V
BREOKRA 4 v OBETLER LY, KATRRERA A v 2AEBEA 4+ v ELTEELT

3.9
2.54 Ac Nnos B so.
2.8
+4
7
é 1.5
1.0-
(mM)
0.5_ %
69 74 7728
65 71 77 714

B—10 » 5~ vEBROKA 4 VR (1987)
Fig. 10. Anion compositions of larch stem flows (1987).



FRACR T 2BRES OBRE (el - B - FIe)

508
m_
EC 3081
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200
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\apangnga g
T4 771@
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3.0
2.5 Q 7
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2.8
«
7
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1.0
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3.0
o.5- o N, s,
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Fig. 11. pH, EC changes and ion compositions of upper stream flows (1987).
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B’—1 BK - HRAN - SRR - BIEKOFBRS (1988)

Table 1. Organic maters in rains, throughfalls, stem flows and upper stream flows (1988)

A B pH E260 %% £EREX FREX L2788 ERER AR
13 i
0713 6.27 0.14 2.96 0.32 2.64 0.58 0.36 0.22
0812 6.59 0.34 7.83 0.01 7.82 4.93 2.82 2.1
0826 6.31 0.10 0.35 0.13 0.22 0.27 0.13 0.14
0905 5.17 0.03 0.78 0.26 0.52 0.05 0.00 0.05
0922 5.19 0.06 0.26 0.15 0.11 0.20 0.00 0.20
0930 5.69 0.04 0.17 0.21 0.00 0.13 0.00 0.13
1024 6.21 0.09 0.04 0.01 0.03 0.14 0.00 0.14
1115 5.99 0.14 0.61 0.32 0.29 0.17 0.12 0.05
IRZERPR TR
0812 5.74 0.48 2.91 0.00 2.91 0.74 0.23 0.51
0826 5.99 0.67 6.13 0.00 6.13 0.53 0.42 0.11
0905 5.62 0.20 0.61 0.17 0.44 0.05 0.12 0.00
0922 5.94 0.12 0.70 0.09 0.61 0.15 0.00 0.15
1024 6.33 0.34 0.78 0.07 0.71 0.57 0.00 0.57
1115 5.49 0.34 0.78 0.00 0.78 0.04 0.00 0.04
H 5= VBN
0713 5.38 1.56 3.39 0.00 3.39 0.49 0.00 0.49
0812 4.22 4.06 6.78 0.87 5.91 0.40 1.21 0.00
0826 4.17 3.21 2.52 0.09 2.43 1.25 0.77 0.48
0905 4.23 2.46 1.65 0.06 1.59 0.47 0.23 0.24
0922 4.61 0.96 1.22 0.00 1.22 0.39 0.22 0.17
0930 6.51 0.63 2.96 0.10 2.86 0.54 0.28 0.26
1024 4.71 1.04 0.87 0.00 0.87 0.63 0.28 0.35
1115 4.49 0.74 0.22 0.60 0.00 0.11 0.08 0.03
* =703 HRE
0713 5.94 1.14 1.74 0.01 1.73 0.27 0.37 0.00
0812 5.81 1.14 3.13 0.22 2.91 1.10 0.59 0.51
0826 5.86 1.22 2.35 0.27 2.08 0.99 0.25 0.74
0905 6.11 0.72 0.96 0.01 0.95 0.22 0.08 0.14
0922 6.29 0.50 1.22 0.00 1.22 0.22 0.10 0.12
0930 6.41 0.70 2.26 0.00 2.26 0.38 0.17 0.21
1024 6.35 1.06 0.78 0.00 0.78 0.32 0.00 0.32
1115 5.91 0.42 0.78 0.00 0.78 0.07 0.00 0.07
® W K
0713 6.66 0.09 0.78 0.49 0.29 0.10 0.00 0.10
0812 6.68 0.16 1.30 0.88 0.42 0.12 0.00 0.12
0826 6.66 0.12 0.96 0.73 0.23 0.11 0.00 0.11
0905 6.77 0.01 0.26 0.38 0.00 0.05 0.00 0.05
0922 7.16 0.06 0.96 0.40 0.56 0.05 0.00 0.05
0930 7.09 0.05 0.17 0.64 0.00 0.07 0.00 0.07
1024 7.22 0.09 0.26 0.62 0.00 0.05 0.00 0.05

1115 7.01 0.06 0.43 0.71 0.00 1.20 0.00 1.20
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Wite —7, WA A VRREALBRHEIAY, ZOBIKANCEROR A + VERE 3K
ELRR->TWIERTH D, fhOBBB T 2BBREF OB AV IRIZEALRED LR
Do to,

BRHAMFPOEK KD pH & EC OB EN—11 KR L7, ECERT0ETIIZEAL
LU fehrotehl, BHAKPH 125.6~7.4 DRICEFHL, 8 ALUBRPH X ERL TV EA
ZRLI BAAVvEBE (K—11D KLU, 2V 2144V EF YV A+ DOR
EHRR o T2, B1 A VIBEIREHRMFE L A YBidiel, ERA AV RTES 4
v EioTote sy, R 20~60 M OFEEE 1 & v HVEIHH L T i,

ThECRIBEO A 4+ VEBICOWTRRTE 8, BRLACAATCERKBEE
BLTEYEBRBORSIPRIFTEIATHBT EBRERINI, R—1 WL OHDEBE
GFOSVRRER Uiz, KBEHABYBEOREL Sh5 260 nm ORABE L, BWN, &
W, BRROIETERL, »7~ VY ERKTRIEVELY R LY, i, EHNCIES
BB ERED -t HERBERBE ZENTEE L ABOERLRL, BERG cE-E
BRLTc, BRAKFOFBRBERBEI20~0.56PPM 4 75<, BRERATHIERDSE
DEBRBORG TH - 1,

LB A VRELHEBRF TR, MBAKCAS L EBBBERIZT - 8 BB LK
cHRARIZE A ES T TRBRBERSE RBEROVBTH - 7o, —F, BRTPIIE
BB L RSB L ERABRES T TV, ¥, BRATRERBEBREBEAIH
T, BEAEPEBBOETHEEL TV,

3. =

ThECHREABRMC R AKX - KT - RROBAKRCOVTARTELD, %
DRE « A A VAR OhDBEARD bR, TRLEDOWTHUTREEY ML TV
<o

1987 A+ 1988 b id T 2 RO PERM P, BN pH X5 UTETTA 213
BEAERLS, BEOBVBENIEABREIR DL TH T, Thy, BERLE ENA
SNRICEPMIERBRC ST HERT — 29 LHBT5L, MELLFABED ECETHA +
VRECIBDEVENBCRI2LDLT, BB+ VREC OV TXE/MEEEKRD RS 28
FHETH 2 ERL Lo T b, ZOENMBEERCETsBEROHRARIIBERY R
KHRT MBI A VOFENKEVCEAHBE I TE YD, SEORERBM TIIHEA
AVREOBEWZ LAREROMBBEE D kv kBHO—2E LTELLRD, AL,
R7K pH & K EC DBtk (K—12) # B 5 &, EC#2%0~20 xS OF T3 pH O F BB K &
{, ERBERENMEVCEE OBV EMERE pH BANRFORELZIRT VI EXRLT
Wh, MERBRBI VI CHY, LHKRKFOBFLYEOMEYSZTT WEFIRS A1
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E—12 FAo pH - EC B3tk
Fig. 12. Relation between pH and EC of rains.

BUWILMBENOBRTAREZI R TWHT EnbEL2 5 LY, BERIE- TLREYERRT
5ETOBEBRCAKFORBY AL ) FMENTpH OENEL LA TEELE LR
5, KRBT CTREHBEDOHRR N AR ECETNIERBIYchiRT 2B A + v 2, B4
AVCHBE LTI TITRKOBEILEKELFETH LV 8ELH DD, KEFHTH B
WO H > WERBRHIC KT, TEEOHMAR LY » THBERNOBT T 5 WEEHT
WML TT<boLBbhs,

BROKBEREBELE 2 5BE, BRKFORSHIKRICINTED X 5 mB{Lx LTH
RCHETLONERL TS ZENEETH S, Livl, LEBEOHFKISEETHK TS D
ZThEBRL TV ABEBRLEEHRTH D, REEHO A —vii—BTho L 3E LY
Vo BT, BEC L ICRKOBEMRBE I Z T & &t 8T 2RO KB R LB
EEEL TS ) LB TEBNRR L st E2 bR 3, XFBETIE, KAFIE KK
MABORBLEM Lo, BB I ZBE - BEROZVAPAIBRERD LR (-3 -
8

HAREOWTARDL &AM+ VBEIEKCEXTEAL TS Y ZDESRY 5 <Y LIRE
BTRKEbole, ThOREERORETHY, KEMIMETLIANLI0BEN S~y
PRLETZ 1 AcBEDO -7 B LD b, ZORBREIAVBENEL LS
BEL, B - EARY SFORELALTH D, BEBKOBEBLL LN, Biko4ths L
TOFEBCIBbDEEL LIS,

IREBKARCRTAIBRIAE R -2 BB SR, ChicERFEROE X
BBARL TR ERBbhb, THhbd, oMK 2BMCh 2 BERHHOB RS
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DTHH, WiEHCRHAEIFECTA4BE,2HT7H 20 B ¥ CORATRE CLE L TS
DAFVYEFATOR, K THHRBA A+ v DL kRSP OBEYERRLBRTI0D
BELEL, BRENPEFECHBELLDBEORBCI 51+ Vv IRED LA TH 5 THERIE
[P

—7, # 7=y KHNMRIEROEERNERLRD 0 RRACEERO L 5 1+ v 0 LRIR
dbohithote, MEDOA A VEBEYEHICH T LILEMOENR Y KEL o T
W5 A 26 HRBERBEDCETH 50, LBREIMET 2K CAECAESKATOR
ERE{EBL TV, TORVWIARFORERYTET 2ENFEBROKA S WIKER
BUWIRBVWERLIS0T, FIREHESEHOEOHRBCIIZRTHHLEELLAB,
¥, YALRIREEL » 5~ Y THRAROBE S HEL T35, ZCOoBHBE LTI, ER
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Fig. 13. Relation between E260 and pH of stem flows.
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Summary

The chemical composition of precipitation, throughfall and stem flow was investigated at the
Misumai Experimental Site near Sapporo. Three kinds of throughfalls (that from Larix kaemp-
feri, Abies sachalinensis, and deciduous woods) and four kinds of stem flows (that from Larix
kaempferi, Abies sachalinensis, Juglans ailanthifolia, and Fraxinus mandshurica var. japonica)
were sampled to compare their ionic concentration and chemistry.

The pH of precipitation at this site was in the range from 4.02 to 6.77 and the frequency of acid
rains was rare. The EC of precipitation was lower than 30xS except for the samples from
November, whose EC levels were about 100xS due to the wind-borne salt originating from sea
water.

The ionic concentration of throughfall was higher than that of rainfall owing to the leaching
of ion from the leaves and/or the dissolution of dry-deposits accumulating in the crown. As for
the throughfall of deciduous trees and Larix, the ionic concentration increased in fall due to the
leaching of ions from the autumn leaves which had changed colors. In case of the throughfall of
Abies, however, such an increment could not be observed. A distinct peak indicating a high ionic
concentration was also recognized in the throughfalls of deciduous trees after a long dry spell
which was attributed to the accumulation of dry-deposits on the surface of broad leaves.

The ionic concentration of stem flow was also higher than that of rainfall. But the magnitude
of the increment depended upon the status of the stem surfaces on which the stem flows ran down.
The stem flow of Larix, which passed down the rough surface of the stem and had a long contact
time, had the highest ionic concentration among the stem flows examined.

Potassium, sodium and chlorine were the most important inorganic elements in the through-
falls and stem flows examined. Besides inorganic substances, many organic substances leached
from trees were also included. The low pH of the Larix stem flow was closely related to the
organic acids included with the other organic substances.



