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BRTTEhAL L9, 7 AFHOBERA D Hiz, C1™ OMREE &EEAH . &
T, Mg?t  ca?t it k- CHET B EDBTD ORI, pHECI Rurca2t oz
iE. E0HBIA, Mg2t L3 ADMHBIBIRAEIIL T B0 Mg?T & p H EDOBRIE, Fi
WA F 2 7OAELFER, 5042 RUCIT OHEBOb LIt ahisEZ bR 5,

8) 7 XF (#&H)
7 AFHMIT BT HERG p H & S EHRER ROMBTI 2R —1TI0TR 9,

#F—17 HBTHIE (7 AF-®E)D
X: X» X3 X4 Xs; X X7 Xg X¢ Y

A 80,2 Nog— Cl— cazt wMg?t Kt Nat WApH ®AKE pH
80,4 - 0.155 0.372 0.470 0.549 0.429 0.247 —0.526 —0.464 0.161
NO 3~ —  0.512 0.150 0.353 0.466 0.013 0.462 —0.319 —0.108
cl™ - 0.024 0.524 0.409 0.779+* 0.390 —0.162 0.510
ca?t —  0.440  0.804%* —0.237 —0.293 —0.870%»—0.065
Mg 2t —  0.437 0.215 —0.289 —0.695x—0.114
Kt —  —0.022 0.056 —0.749+0.155
Nat - 0.317 0.149  0.706%
MAKpH - 0.182 0.353
oK & - 0.114

sk 11 ZKETHE, * 1 b ZKETHE

calt LR VtRUEAKERIC, £/, Cl™ ENathlic 1% KETHEED, 1 HKR
Ecalt Mgit KTo#HFA &, Biiip HENaTiic2h £ 5 SRKETHEZ
HERD Dhtze

7 A FBLPOEERE D Hicd$ 2 REERTLED o, BEERSITICL OFITL 12 #
#ss, FliEd 1 ZKETEETH O, EHEREIZ0.7065 2R L7z (FF—18),

TR LI L A ERER, KOBEERERSEB O

YQa—2)=3.734 + 2.981X; rrooveeeeeneees (@)
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F—18 FESHE (7 I¥— BE)

& § A BHEE) FHMES) FHEHF V) F AR (FS5ER)
£ {&(T) 9 1.3752

[ 4% (R) 1 0.6864 0.6864 7.97 %%

M ZE(e) 8 0.6888 0.0861
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r H !

80,2~ NOog— Cl— ca?t Mgt Kt  Nat MAKpH sk pH
80427 —  —0.094 0.496 0.404 0.579% 0.561 —0.199 —0.435 —0.158 —0.217
NO3— - 0.443 —0.001 —0.297 —0.061 0.031 —0.066 0.021  0.401
cl= —  0.462 0.373 0.436 0.014 —0.068 —0.306 0.272
caltt - 0.902%+ 0.838+* 0.247 —0.062 —0.839+ 0.165
Mg 2T —  0.862%* 0.174 —0.191 —0.653* —0.055
Kt - 0.174 —0.026 —0.616x —0.117
Nat - 0.675% —0.204 —0.411
mAKpH - —0.083 —0.276
oK R - —0.324
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2 {&(T) 11 0.4467
i (R) 4 0.2938 0.0734 3.36%
Mo (e) 7 0.1529 0.0218
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*1 6 BKETHE
ZERAWIEIC & TR, ROBFEALSB oI,

Y(Ce—1) = 6.222 — 0.675X | +2.936 X, —4.735 X 7—0.025X g ===~ (10)
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7 JRJE(EE)
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WA A4 ETIRIEQHEMENSA b E. ZDIENS0,~ &Cl iz, K T &MgTRUE®HIR
pHM, ca?t t®fip HMic 2h £ 5 S KETHTENRY Sh, Ca2t Mget
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LDzt 7 A FBEF D Hickd 2 REBRIGEO 20, BEERICELFHET-
foo COBEFEIZ 1 ZRETHEETH O, EREARIIL, 07517FmR L7z (FE—-22),
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F—21 MHBETAIER (7 A/ F-EM)

X1 X9 X3 X4 X5 Xe Xq Xsg Xq Y

o 80,2~ Nog— cCl— ca?t Mgt Kt Nat WApHH#KE pH
$0,— - 0.492 0.767+ 0.421 0.135 0.633 —0.491 —0.167 —0.479 0.537
NO;~ - 0.488 —0.177 —0.095 0.112 —0.332 0.575 —0.263 0.315
cl=— — —=0.114 =0.491 0.120 —0.066 0.229 0.120 0.081
Ccal?t - 0.812%* 0,807+* —0.325 —0.598 —0.802#* 0.715*
Mg 2t —  0.711 —0.562 —0.399 —0.765% 0.609
K+ —  —0.686 —0.519 —0.798* 0.736%
Nat - 0.105 0.512 —0.306
MkpH - 0.3609 —0.424
oK - —0.751%

wx 1 1 BKETHRE, * | sHKETHE
F—22 Lo HE(I R/ F— BN

= B B BmEE) FHME) SEHEH V) F HAHRARE(F TR

2 {&(T) 8 0.4182
@ 4 @R 1 0.2363 0.2363 9.12%x
EoE(e) 7 0.1819 0.0259

0.7517(0.5647)
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FAREOREMNL, HEMICEBRRPICB 2hF4A v BEoEdE=sz60, ZhAPDPHOD
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WEE, DB OBEBNTH 5T ENIDBbN 5.



SR - Rl D REOBEICE D 4 BRROILENE R E FHED)

2 CHI) Tty 80477 ECIT @7 =4 VHOBEMSEEL 2 BiifeE, kT
DEBLESE L THshtz, KHizol—tBcEL th0, BEmssscl—
O, hiEh T B,

AF (BB ECI=HER L-is & o125, BERSHICE W TS, ClmoEED K
X sh, FEEBOOBESB O,

7 AFFATIEMget 2, BTIEClT, Mgt pSEVEBFERETR L. BEERSHT
OFER, TIE, Mg2t t BEBMSERE Lt shied, ClmoliFEEEL LT
IERED - T, BEITIZ, NaThshhitl &S sz, Naha Cl— s B8 B8 L T30 T, Cl—
DB & & BN L S S ST 1078 B

72/ F12CalT RUK TOAF A B 0@V BHERERL TV, BITRE.,
AT, BEROLIVLNaTy, BT, 44 /BSTldn Bk EEn BERE
H&ELTHiahi, Nafizca?t | KT L MBIAE < . Fiiic B 2 EIR S8 Rid.
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Vi#& &% &
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DY TERICET %, BT p HiZ, fE—E0OHEBICIET 200, FLT20HEE
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. B IS T A RERETHORE, 403, BELoBEET b0 ETII%A
SEIELAENG, CORSMBPIIDT TELOMFEN LTI TWAEY, £ 5ME
OBONAZITHER T EL,

thco (1991a )id, AF, #7577y, b/ FFTHBEICHOLT, BiEgiip HicBd 5
REENZ A 4 NAREOHR L OBF L2, Wdho s, rEERIE B H xh
HENTOHEGWIERIC LA 6O EREHRLTVEY, ZOHBETILAVEE, T/H )+
HEES JUERERFZOHNNBE RO EZRBLTWb, AL ELS (19
ab ) id, WKOE®RLcEY 2EHE, BROEGEHO—RELTESA, XFD
FUThyORMFEARZFIA L 72384 20 FZEAR TIZEBEEN, Ca, Mg 5 Lof Na A5l
L. PoOsPKARMLIzc E2HmE LT AN, AFHEEOMERIC>WL TR, 3E
TRRLTNWE, HHS (1991 ¢ )38 p HicB L THERE o2z T 345
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Chemical characteristics of the stemflow as to trees
of several kinds and their seasonal change

) @)

Isamoto , Nobuyoshi and Morisaxi, Sumie

Resume

During one year (from Apr.1992 to Mar.1993), as to four kinds of growing
trees in the premises of the Oita prefectural forest institute (Arita,
Hita—city, Qita pref.), the stemflow was collected once every week to
determine its pH, electric condctivity (EC), and concentration of several
ions.

Adopted trees were as flowing: japanese ceder, Cryplomeria japomica
(abbr. ¢); maidenhair tree, Gizdyo bioba (abbr. G&); Sawshaped oak, Querucus
acutissima (abbr. Qz),and camphor tree, Cizaamomum camphore (abbr. CT).
At the same time, rain water was also collected in order to estimate the
same items.

The pH value of the rain water during this period was 4.51£0.45
(average value t standard deviation). Only one sample within collected
39 materials showed pH 5.6,while all of other samples were acidic rain.

The collecting amount of flowing rain at every time was 4.2 ¢ (at &7 ), 6.1¢
(at €r),7.2¢ (at Qz2),and 8.6¢ (at Gb) respectively. Namely it was the
smallest amount at (7.

As for 4 kinds of trees, pH value of the stemflow was independent on pH
of rain water and its amount, and converged to the value of proper ranges
respectively, furthermore, it did not show any seasonal change. It is thought
that this fact may be due to the proper, characteristic response being
inherent in trees, consistent with that of Sassa.et al. report (1991).

The pH value of the stemflow as to different kinds of trees was as
follows ; 3.1110.34 in &7 ;4.3110.29 in Q@#;5.5210.21 in Cr; and 5.84%
0.32 in Gb.

The value of EC in the stemflow was greatest in that of 7, especially

increased much more during from Aug. to winter season.

(1) Silviculture division.
(2) Oita prefectural Institute of Health and Environment, Magari, Oita 870.
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This fact is probably attributable to increasing concentration of €17 Ca?
Na', and other ions. The EC value of the stemflow asto Oz, Cr,and GH was
estimated as about 20~30% of that of (. However, the seasonal change
observed affer Aug. It was the same patteren as that of . Comparing with rain
water, the EC value of the stemflow at an annual average was 25.4 times
(at ¢F), 7.6 times (at Qz), 5.7 times (at CZ), and 4.9 times (at G5 ),
respectively.
As for the stemflow of different kinds of trees, their chemical
characteristics were scrutinizd from standpoint of equivalent concentration
of anions (SOF~ ,NOs ,CI7) and cations (Ca®' ,Mg*' K' Na').
As a result, it was recognized that ionic composition of the stemflow
fluctuated among kinds of trees, and that this item of the stemflow in &,
Qa2 , Cr changed seasonally.
The seasonal change of trees is practically divided into a growing period
(from Apr. to Aug.; former period) and a growth—resting period (after Aug.
: latter period). In the latter period equivalent concentration of ions
increased evidently, especially those of cations and Cl7ion were notable.
Component characteristics of the stemflow due to the kind of trees were as
follows:
Gz : Equivalent concentration of ions was smallest and its seasonal
change was not observed. However, K' ion alone was the highest
equivalent concentration.
¢ Equivalent concentration of ions was highest and evidently changed
seasonally. Namely, in the latter period, ion concentration was
about 4 times greater than that of the former period, especially
increasing of Cl”was prominent.
Qa : Equivalent concentration of Mg?' was highest among the stemflow tested.
That of K' and CI” showed also a tendency to increase.
C&: Equivalent concentration of cations was high on the whole, namely,
concentration of Ca>', Na' was high flowing ¢ concentration of SO,
K ' was also high, so that the stemflow constituted a flow containing
much solute in a higher ratio.
Concerning the ratio of components of the stemflow to those of rain water,
the ratio of anions was little, while that of cations was much. In the former
period it was little, but increased markedly in the latter period. In the

latter period, for example,the ratio of CI” concentration in the stemflow of
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CJ to that of rain water was 65:1. This fact might be ascribed not to direct
effects caused by sea salt particles, but to a proper response of (7.

The concentration ratio of K' ion among cations was high in commen with
every kind of trees, suggesting that K' ion is easy to elute from the trunk
bady. The concentration ratio of Mg?'was high in the stemflow of (2 ,While
that of Ca®'was high in the stemflow of ¢, and in the stemflow of (Z in
the latter period. Therefore, it is evident that the components of the
stemflow of every tree are affected by other factors than rain water.

On the determination of pH value of the stemflow, the double regression
analysis was performed, adopting dominant items such as composition of
constituents, amount of collected rain, and the regression equation was
calculated for every kind of trees. In consequence of the regression
analysis, a significant defference was recognized within a level of 1~5%
in all cases. However, there were a lot of high correlation between the
dominant items. Hence it is inferred that pH value of the stemflow
probably depends on complicated items rather than one. Hereafter, further
detailed consideration on this subject may be required.

It is true that the amount of the stemflow is different according to
kind of trees, but pH value of the stemflow shows the proper range in all
cases, and concentration of constituents of the stemflow is different among
kind of trees and changes seasonally. Such changing of composition of
rainfall caused by an intervention of trees as mentioned above is a
noteworthy phenomenon which might play an important role for the furture
forest construction and administration.

(1994.2.8)
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