IR R 8: 45-50, 1989.
Ann. Tsukuba Bot. Gard.

MATRAFEOFEYITDWT
ol B OB

HIRAYAMA, Ryoji: A Study on the Organic Substance Contained in Throughfall
of Forest Formed on Podozolic and Other Soils

3 (FLLs 1988a, 1988b) T, A F v MU OHEREREHE P 238l L i KX E LR 0 ==
LA T LS D RIERRTC E WAL, Fh, £ P YAHHEOERRIhICHEKT T,
R LR O =B O T AL < GRS 1987) #HKEFR T 5 BAROFEDEIRI DT
FERC T, FMEBECEBRL WA REE, 2% 0 £V, BEFKLR ST, &R0
BN WIS EALTO AR EERCR - TL B, ChLDFRRELDTEHTH SR
B L HMIE D E > TEE LTS LR TED, JELHTRHEY L OBFRTL - LbRE
RERE, [ELBRHETHDH, HELOBEFETE, [EMAEL L THEROELENRICORERT
RN BIR L T\ 5 DIt LR o i W E OB B/ & TEENCBERL T 5, BEHF /v
X, BEEERETTRELTWS0T, BUSENRIG L VWEOBEESL T\ 2%,

AR BEE X B R O Bk oW ug, Juln (1965), HiFs (1967, 1968) i X 2 |&EDH
B, ZhbOMET XU, FREYC X B R OBERZIRITK & , FRNORETIHERA LD b
&xOWER % 4/ T\ 5, Malcolm and McCracken (1968) 1%, 4 1 VAL HEERE O mRARA O
canopy drip 1= —={k4E & W %L$ % polyphenols % reducing sugars A& T T\ & ME
LT\, FHHEOBREVHP BHRATE, LEEREAO—RTLE L TRELFEZED, KT
EEVAWEC W TREETHS Z LR SRS,

= OB D BENL, HNF RO polyphenols 7x & A MR R A N VLM & D R EEF O
I BT 23 TH D,

REHSOBE

FRATRAK A DR, Table 1 R LT,

BN E LT, BRREMEAIRE O Pol M2 ®E L. BREMEREARE, 7AHE) P F
v, aAvHEOHEELHO EREFESTHSE UUTEHEELHTS), BESER N VL
LCHERESILMOEHEILEMNE O Pwil BASE L, FMERERE T F2E L3250
O BEERERTHD UTEHELEHTE), BEFEKREELTHARBXEERL CITEXERT
%) LB LUFMIR OE R AENK (DTFREHRMREFTS) © Bp BB ELL, &
BEREATAXSELUNTF, 12732 ELEL, MIRBIXFZ, 77, H=FEYELTHE
REOEERERTH S, Bt LT, LWEREILHEEORFEKEMLD BD BaEE L1,
AEREIRIL, e, » IV RETTIO~0FEDOEBIRTH S, TOMEXFIEOMRER
L3IRF35, 7HumlLiliedboThoTc UTFREKRESETHT D),

E Y Rl SIUtEEFE. Tsukuba Botanical Garden, National Science Museum, Tsukuba,
305.




46 Foll R OB

Table 1. Soil and forest conditions of study site

Elevation

Site of study (m) Type of soil Vegetation of study site
Mt. Kokusidake (Kawakami- 2200 Ppl Subalpine coniferous forest
mura, Nagano-ken) (Abies Mariesii, Tsuga
(EEE, RERIER) diverifolia)
Mt. Naeba, Takaisi (Yuzawa- 1300 Pw(i)I Cool temperate broadleaved
cho, Niigata-ken) forest
(HEBEAL, FEEGIRET) (Fagus crenata)
Nikko, Mt. Takaharayama 900 Bp Cool temperate broadleaved
(Yaita-si, Tochigi-ken) forest
(HERIRIL, HhRIR ) (Fagus crenata, Fagus
japonica)
Suigenrin-yanagisawa Pass 900 Bp Cool temperate broadleaved
(Enzan-si, Yamanasi-ken) forest
CRATERAURA, LB IE L (Quercus mongolica var.
PR ) grosserrata, Fagus crenata)
Suigenrin-otiai (Enzan-si 900 Bip Artificial reproduction forest
Yamanasi-ken) (Cool temperate zone)
R HERRIRE,  ILBLIR (Chamecyparis obtusa (5),
HILTEAS) Larix Kaempferi (1))

BRDTEE, BHA982) OFEEIC & otz FAKENITIINEI AT, BROBKEBIEEKL,
FRREICE bR R L,

£ B 5 &

KB B o ICHKIE, BPED No. 6 O TABLLU TORBRCH Lic, pH 37 5 A%
Wy, 7 = 7 =AM E L Folin Hfay: (Schnizer and Khan 1972), 3ok oL Anthron
(¥ 1969), ZXHEFC X D WK DEMAM OB KR A kD>, 300nm O.D i 3 W& Lic,
REW IR Goldschmid (1954) @ e X b ki,

s e

MO pH ik, Table 2 /R L7z, & o & & EWEERKERPIR D 6.00 ¢, 4 - & LU fEIT
EEEEEKD 5.00 Th o7, BIER UG TH B2, KIFEHKEE D AT 5.30
i LTIZA RIS B 2 KA D RIEBIRTH MR 6.00 LERBD LR, FHEEE
LKA TLREMAIRD 6.00, Ao 5.80 Zhic s o 5.40 CHE O HT{EH 275
Lz, T ® pH iXEVEEZ T LIz,

300nm » O.D fiiix, Table 2 TR L7zs & » & SEEE, KEHPIRD 0.23 THD, $-&
LAEEIZ YD 0.08 Th -7, KEKZESIL 0.15, @ 0.18, EEEX 0.14 Th o7, &
DHTDHRATE b IEF RN EER R L,

7 =/ =B, Table2 WRliz, b - & bEWEEZRLEOR, BHE® 0.32pg/ml G,
b0 & HECEXEKD 0.15 pg/ml TH o7, KFEMTEAIX 0.23 pg/ml, KFEFKPIR L 0.25 pg/
ml, EfiES 0.25 pg/ml TH -7, 300nm O.D % 1 & UTEET % Lot o 1.9 ©
FASMED R FERMIR D L1 Th -1z,

BICHEY, Table 2 \wiR Uiz, b o & EER, BME® 2.4 pg/ml CRIZKELRIIR O 2.2 pg/
ml, #5 2.1 pg/ml , KEKESE 1.7 pg/ml, B 1.6 pg/ml DIETH -7, 300nm O.D 5%
LELTHELTRS L, BTEOSENE VO, BX20, BEIFE 17, ik 10 FiETH -,

UV g2~ 27 b ik Fig. LiciR Ute, KEMTE AL, 290 nm 53\ J8, [/ U AR 280
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Table 2. Chemical properties of throughfall

pH Phenolic substance Reducing sugar Value of optical

pg/ml pg/ml density of 300 nm
Mt. Kokusidake 5.00 0.25 2.4 0.14
Mt. Naeba 5.40 0.32 2.1 0.18
Nikko 5.80 0.15 1.6 0.08
Suigenrin-yanagisawa 6.00 0.25 2.2 0.23
Suigenrin-otiai 5.30 0.23 1.7 0.15

BRI

3!‘»0 360 zgo 260 nm 3150 3—50 2;0 2(!)0 nm
Wavelength Wavelength
Fig. 1. Fig. 2.

Fig. 1. UV absorption spectra of throughfall.

Fig. 2. Difference UV absorption spectra of throughfall.
1. Mt. Kokusidake, Pp type, 2. Mt. Naeba, Pw(i) type, 3. Nikko, Bp type, 4. Suigenrin-
yanagisawa, BD type, 5. Suigenrin-otiai, B/ type.

nm ZEWEND S, HIXIEL, 280nm i — 2z bh, 326nm LEWENRD S, W
1%, 280nm HWEE 240nm KHERWVEXN D B, EHAIEL 325 & 290 nm iRWL B FRD bh
oo

RERINA =7 b ik Fig. 2 @R Ui, KIEHE &, KFEHBIRZ e B R, £ 7T 250nm 12
L —2,300~350nm iz s e — OV — 2 RR LT, B EEMEE, 250 nm iy e — 2, 300
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~3B0nm FIBRICHrTFTTr— YO —27%R LT,

% 2

TEEWE AR B2 WEOBE AR5 L1k, TEEEORS DT\ T B
TEDRE, KIIPEOBTHZFH DL L THBEREEHEZRELL TN, KOBEEITIETS
ZETCHEFOYHEOT EOWELIZ LD LW RETH D,

FHROKD B ZE, RESHTTCLRBELDH D, B3 RHE EHH S HEPREY T 218
K, BT, BRTHL, TECEMAL TV AHEACRTEL, BRSSO DERTET
TECHET D, REXETHDETT S0, BROBEED > THIICEET 2 b0, fiFxik
P, BEEYERIEEE > T b, ZORNAME, +—7 v A=A TOREOENMC, Fodh
ReHibzbh, ThRRER>TEHEDBLTLBIDEEATE Y, PEDOENOYAETECH S X
LA E L TIREFE SRy, HRATRSCERE L, BRI HE SR EMSUN U e B i H)
ETDH, TOZ LR, LEKIERBESEMIICT 2L ERBMCIERALTTH D,

AT O pH 1%, EHCEETH S, BERE LTERSRTWS5M1E, 5.6 LITTH %,
BN H1E, 4 47 PERBIY OFENER S R hiEe bicwy, SEORE TR, o6
1474700 - T2, Malcolm and McCracke (1968) m#i45 ¥, longleaf pine #kd pH 233 - &
L5 < 3.95 T red oak At 445 LEMETH o7z, BT U LBMERLZTOMETIERN L)
7o HHDORER LR ETEBM OMMT A BIERFE L DB fEa R U (EIE @ 5.00, KI5k
%4y 5.30),

300nm O.D fiiix, REWEHFOFEWEORBOBEXILETES (Mg 1965), JEHiE-fi%
RLTWDZ &b, RPREEGEDO REVWHEDZIEEA L GATHIRWZ LIX W B2 TH
%o dTCHERZ B L Tk, Malcolm and McCracke (1968) offi> red oak }k=> live oak #ho> 20
mg/g X VIR 2 pg/ml §ifE T, HMEOZERIXIZE A ERD BRI ol T, 7=/ =
M EB L C%, red oak #f& live ocak #fTix red oak HOFNENLEHEL T b,
Folin L CTHIE L 7-EF OB T, BEECHNETREZIFED b ol, RTHEEL 7 =/
—VEEOWM A ERER L THD E, RFVALETHD, HELEMEIMBOLEN I hb
DM E R % L 4 AT 5B, Malcolm and McCracke (1968) X, #1FESHbk & LI EHFL G TR O
7z =AM EOHRICERLRS D EHRELTWA, O LRELTE, SEOHEE LTH
HUTRAMEDRD B, EIRRILA 2 b, Maranville and Goldschmid (1954) 1= & fuidfs
ROFONKMETIE, 280~290nmic v’ — 2723 52 LB, pHEMEL D & v — 7 sk
L, Iiiboi s — 7icis %, iz polyphenolic <= tanninlike materials OPETH B & LT
B, REWINARZ b L, 47T 250nm, 300 nm FiBic ¥ — 7 R0, BICEEIE, Buiaiis
1360 nm 1w ¥ — 7 2o, & hbiE, Native lignin (Goldschmidt 1953, 1954) # 7 i13ffdE ) ~ =
v (BLEE - BRIR 1962) & ¥ — 2 D RN SV 2NEIE A0 #RETR LI, Goldschmidt (1953,
1954) X huiE, 250, 300 nm ¥, 7 = —adk OH oy, 350nm 1%, 7=/ —A4: OH &
COOH DmW I w3 IREWILA N7 b EEIRTINARZ P ADF — 203657 = /7 — My
BOXEIETH T LR TEIC, W5 L EMES G SAMERLD A7 AR AERUIS, R
KT E DFEERZILTRD B o7z,

B S B R ORI DI AL, FLIl S (1965) F55E 5 (1967, 1968)1c X 2 #&En i H 5,
BB X E, v T, WWETWAR 73%, B 7% CBEROF 80% Ak
FRICEIEL T %, RZEEHR T, MAMEBTI TR D 59%, RiLT 71%, #iks &4
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FTEFHCHIITD 8%, KRIEHIT 92% PR EZEL TW%, RHWED, REL Y =1 b
BRESTWE, 0Lk, HNTTcgEhs Ca+Mg oftix, v/ ik 1.69 ppm, EIERHK 1.66
ppm ¢, SEILE (1988a) oo Pw() #iko AO f& 0.73 ppm, [HEfFHD Pp Ao AO & 3.79
ppm;, B @ 0.67ppm LML Td, HEAEBIHTLEMKL D S OREYWEZKARNIIEA
T, I, EEMEHE LT % polyphenolic subsutances < reducing sugars 234247
EETEERT i, HF Y HEEE & o HEERHH L <k, AT polyphenolic sub-
ustances (&4 F /A LB O L ORL, L L, LI EERERETIIR -7,

chenz L s REERERC BT 5 BHBEROBELENT57 7 v —F50—2 L L THA
WO L & bic#ED LT blib 2 LIXANTH S,

RS E Lo hhih, ECRHREWE R EREYRR)IBERE, RrRTARBRREE
24, BFREE—RCEERNEL VLW, RLTHEEZET S,

Summary

Organic substances contained in throughfall of forest formed on podozolic and other
type of soils were studied in the present paper. Typical podozolic soil was selected Dry
podozolic soil (PDI type) at Mt. Kokusidake Nagano-ken and Wet iron podozolic soil type
(Pw(i) type) at Mt. Naeba, Niigata-ken, other types of soil were brown forest soil (BD
type) at Nikko (Mt. Takaharayama), Tochigi-ken and at Suigenrin-yanagisawa, Enzan city,
Yamanasi-ken and black soil (B! type) at Suigenrin-otiai, Enzan city, Yamanasi-ken.
Study areas where samples were collected were covered with subalpine conifers trees
(Abies Mariesii, Tsuga diverifolia) at Mt. Kokusidake, covered with cool temperated
broadleaved trees (Fagus crenata) at Mt. Naeba, covered with cool temperated broadleaved
trees (Fagus crenata, Fagus japonica) at Nikko (Mt. Takaharayama), covered with cool
temperated broadleaved trees (Quercus mongolica var. grosserata, Fagus crenata) at
Suigenrin-yanagisawa, covered with coniferous planted trees (Chamecyparis obtusa, Larix
Kaempferi : cool temperated broadleaved zone) at Suigenrin-otiai, respectively. pH values
of the throughfall were mesured by the usualy method, concentration of phenolic sub-
stances were mesured by the folin method and reducing sugars mesured by the anthron
method, UV absorption spectra and difference UV absorption spectra were tested in each
samples.

The pH of the throughfall of coniferous forest was low pH (Mt. Kokusidake:
5.00, Suigenrin-otiai: 5.30), those of broadleaved forest were a little higher than those of
coniferous forest, but showed acidity (Mt. Naeba : 5.40, Nikko: 5.80, Suigenrin-yanagisawa :
6.00). The concentration of reducing sugars in the throughfall of forest formed on
podozolic soil were a little higher than those of other soil type [podozolic soil (Mt.
Kokusidake: 2.4 pg/ml, Naeba: 2.1 pg/ml), other soil type (Nikko: 1.6 pg/ml, Suigenrin-
yanagisawa: 2.2 pg/ml, Suigenrin-otiai: 1.7 pg/ml)).  The concentration of phenolic
substances in the throughfall of forest formed on podozolic soil was a little higher than
those of other soil type (podozolic soil (Mt. Kokusidake: 0.25pm/ml, Naeba: 0.32 ug/ml),
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other soil type (Nikko: 0.15 #g/ml, Suigenrin-yanagisawa: 0.25 pg/ml, Suigenrin-otiai:
0.23 pg/ml)]. The curve of UV and difference UV absorption spectra indicate the
presence of character of polyphenol substances in all samples. Higher concentrations
of phenolic substances indicated that polyphenol substances were contained in throughfall.
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