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bl D SRR i 2EOESMEEC T, BEDECISEER L RIZTE
BEARBILELT, SENREZ-oBERILY /F, =V, AFBITaN
XNV FTHY, HTEEBTHERIENCERNOBBREEEL CW5, ZOK
B, A¥BIVan/veny/ FLEO pHHO)EE P D /NS oz L RBERR
P EEINRAD Uie 7o, EESENEDOE L WET L REBEDAERR RN 268N
2o FNEIHLT, ¥/ FBLIVLT NV FBRAFRaN/ Yeny/ F2ELE
Wz, B IEEEEE R, HEOREMEESEL {ETL T,

Sassa, Tomoyuki, TakanasHI, Tadayuki and HaseGawa, Kooichi : Suppression of
soil acidification by the stem flows of some tree species(II) The cases of Kalopanax
pictus (TuUNB.) Naxal and Juglans mandschurica MaxiM. subsp. sieboldiana
(MaxiM.) Kiramura. J. Jpn. For. Soc. 75 : 321~330,1993 It issaid that the chemi-
cal properties of the soil around a tree are being changed gradually by stem flow in
the form of a concentric circle. But, it easily is supposed that the process of soil
change and the contents are different from tree to tree, because the acidity and the
components of stem flow also are characteristically different in each tree species. We
studied the influences of the stem flows produced by some tree species (Cryptomeria
japonica D. DoN ; C. J. in the result tables, Kalopanax pictus (THUNB.) Naxari; K. p.,
Juglans mandschurvica MAXIM. subsp. sieboldiana (Maxm.) KITAMURA ; J. m., and
Alnus hirsuta TURCZ. var. microphylla (NaKAD) TATEWAKI ; A. k) upon soil changes.
We found that the soil acidity increased and the saturation rate of exchangeable bases
decreased in the soils of Cryptomeria and Alnus, and vice versa in the soils of
Kalopanax and Juglans. These results mean that soil acidification is progressing in
forest stands of the former two species, as is soil neutralization for the latter two
species.
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Table 1. Chemical properties of the soils washed away naturally by different species’ stem flows on

Sampling plot No. 1

(on dry basis)

Soil Ezzximfe Cat1z;1pz;;:§,ange Exchangeable base (me/100 g) Rate of saturation
T i H 9

(Tree species) (H,0) (o) (/100 g) Cart Mg+ K+ Na* (%)
1) 4.0 18.2 57.5 12.2 1.2 0.8 0.3 25.2

2 3.9 15.5 56.4 5.6 0.7 0.5 0.5 12.9 -
C.J (3. 3.9 13.2 52.6 8.0 1.0 0.9 0.2 19.2
4 4.0 7.3 52.4 8.6 0.9 0.7 0.2 19.8
(5 4.0 14.2 50.8 8.2 0.9 0.5 0.3 19.5
Average of C. j. 4.0 13.7 53.9 8.5 0.9 0.7 0.3 19.3
n 6.7 0.3 58.5 45.8 3.3 2.1 0.2 87.9
@2 6.7 0.3 59.0 53.1 2.4 2.0 0.3 98.0
K p 3) 6.5 0.3 58.7 45.0 2.8 1.9 0.2 85.0
@4 6.1 0.7 59.4 42.1 2.4 1.4 0.4 77.9
(5) 6.3 0.5 58.6 43.2 2.3 1.3 0.2 80.2
Average of K. p. 6.5 0.4 58.8 45.8 2.6 1.7 0.3 85.7
1 6.0 0.5 58.7 34.0 5.6 2.3 0.4 72.1
J. m. 2 6.2 0.5 55.4 28.3 3.8 2.5 0.4 63.2
3) 5.7 0.5 50.3 25.0 4.2 1.3 0.4 61.4
Average of J. m. 6.0 0.5 54.8 29.1 4.5 2.0 0.4 65.7
Control 5.3 0.9 57.0 174 2.2 0.6 0.2 34.2
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Table 2. Chemical properties of the soils washed away naturally by different species’ stem flows on

Sampling plot No. 2

(on dry basis)

E i ‘
Soil xchange Cation exchange

Exchangeable base (me/100 g) Rate of saturation

. acidity capacity

T H 2
(Tree species)  (H,0) ) (me/100 @) Car* Mg+ - Na+ (%)
(1) 3.3 59.4 63.3 1.5 0.9 0.6 0.3 5.0
i (2) 3.3 57.5 64.3 2.0 1.4 0.7 0.3 6.8
o 3) 3.7 49.8 65.2 4.4 1.5 0.7 0.3 10.5
) 3.6 44.1 63.1 4.2 1.4 0.6 0.4 10.4
Average of C. j. 3.5 52.7 64.0 3.0 1.3 0.7 0.3 8.8
K. p. 6.1 0.8 70.7 41.1 5.3 1.8 0.2 68.4
J m. 5.5 1.0 70.6 33.1 6.1 1.1 0.2 57.4
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Table 3. Chemical properties of the soils washed away naturally by different species’ stem flows on

Sampling plot No. 3

(on dry basis)

Soil E:z;?fe Catlz:pz}z?;’ange Exchangeable base (me/100 g) Rate of saturation
. H o 0,

(Tree species) (H,0) ) (me/100 g) Ca?+ Mg K+ Nat (%)
(1) 4.0 3.8 33.2 5.6 0.7 0.5 0.2 21.1

C. Jj (2) 4.1 6.3 39.0 2.1 0.3 0.5 0.1 7.7
(3 4.1 6.3 37.7 4.2 0.5 0.7 0.2 14.9

Average of C. j. 4.1 5.5 36.6 4.0 0.5 0.6 0.2 14.5
Ak 1 4.4 5.2 38.0 3.4 0.5 1.1 0.2 13.7
o (20 4.3 7.6 30.1 1.7 0.3 0.9 0.2 10.4
Average of A. h. 4.4 6.4 34.0 2.6 0.4 1.0 0.2 12.4
1 5.2 1.0 39.0 12.7 3.3 2.0 0.2 46.7

7 2 5.5 0.8 46.8 14.6 3.8 2.9 0.1 45.7
s (3 5.2 1.0 36.1 0.3 2.5 2.5 0.1 2.7
(4) 5.5 0.8 36.3 13.2 4.1 2.3 0.1 54.3

Average of J. m. 5.4 0.9 39.6 12.7 3.4 2.4 0.1 47.0
Control 5.1 1.3 42.3 10.5 2.2 1.1 0.1 32.8

Table 4. Chemical properties of the soils washed away naturally by different species’ stem flows on

Sampling plot No. 4

(on dry basis)

Soil - Ezzil:iai?ge Catlzzpz}zilange Exchangeable base (me/100 g) Rate of saturation
. Yy y [

(Tree species) (.0}~ (me/100 ) Ca*  Mg* K+  Na* )
» 4.6 4.7 24.1 5.0 0.9 0.5 0.1 27.0
(2) 4.8 2.5 25.7 8.2 1.1 0.6 0.2 39.3
A h (3 4.7 3.3 28.4 6.9 1.1 0.7 0.1 31.0
(4) 4.7 3.9 21.9 4.7 0.5 0.5 0.1 26.5
(5) 4.8 3.1 26.7 6.3 1.0 0.5 0.1 29.6
Average of 4. h. 4.7 3.5 25.4 6.2 0.9 0.6 0.1 30.7
(1) 6.2 0.5 42.1 30.9 4.9 1.6 0.2 89.3
I om. (2) 6.3 0.9 39.5 29.1 4.2 1.3 0.2 88.0
(3 6.2 0.5 42.1 30.9 4.4 1.3 0.2 87.4
Average of . m. 6.2 0.6 41.2 30.3 4.5 1.4 0.2 88.3
35.4 12.2 1.4 0.9 0.1 41.2

Control 6.2 1.0

(72D, BEASETLTWE I ERRLT W2, &
BEBEIZDWT AL E, AN PNy /) FTETR
SHEEED 1.0 HBRLT3.5 B E>TWw, —
75, pH(HO0) BB L TREE 158 & o B i SRy 725
WD LSNP ol A =NV HETIE, bTHrT
EhH2HDDBEIELS L->TBY, fiboFmiz
ETL TS Z LRI NT,
ENTNOLBOEEANERZ B LI 25, I
LN 0% B THo7-DiZ L, =270 3 38
2fEULED 0% T[T ETEREL T, an/ v
N FEBTIHH 0B EIET LT, 202 L

Do AN YY) FREPBREA EFD 0T
W5 KE, A=70: LESPE AP o T E 2
EDE[F sz,

THEBEA T OB EFHCLHIE 25, NatizD
WTRERRED >R P2, Ca¥t, Mg 8L
K*OouFndar =270 s JETE L ML T
F2DRXL, AN ey ) FEETHA LTV
e M TH oz,

B4 v RBEBEORBI L 2B 245 L, XHE
+5H3 35 me/100g THB DXL, F=7 s HiE
T 41lme/100g ERELRD, MTIN/PRAY
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5. Y7 IEEEM-5I1Z2DOWT (Table5)
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Table 5. Chemical properties of the soils washed away naturally by different species’ stem flows on

Sampling plot No. 5

(on dry basis)

Soil E}a(i'z?fe Catl:zpz}zzi:;ange Exchangeable base (me/100 g) Rate of saturation

T i H.O0 9
(Tree species)  (H,0) o) (me/100 2) Car+ Mg+ K+ Na* (%)
(1 4.4 4.4 35.2 5.5 0.9 0.8 0.2 21.0
(2) 4.6 4.4 29.7 6.0 0.9 0.8 0.2 26.6
Ak (3) 4.8 3.8 29.2 4.9 0.6 0.6 0.3 21.9
4 4.6 4.4 37.3 6.7 1.0 0.9 0.2 23.4
(5) 4.7 3.7 33.4 5.5 0.9 0.7 0.3 22.2
6) 4.8 3.5 28.7 6.8 0.9 0.5 0.2 29.3
Average of A. h. 4.7 4.0 32.3 5.9 0.9 0.7 0.2 23.8
(1 6.1 0.7 33.7 19.1 3.2 1.1 0.2 70.0
J m. - (2 6.2 0.7 45.7 33.2 5.4 1.3 0.2 87.8
(3 6.0 0.7 38.9 21.0 3.8 1.2 0.2 67.4
Average of J. m. 6.1 0.7 39.4 24.4 4.1 1.2 0.2 75.9
Control 5.3 0.9 29.7 11.0 1.6 0.6 0.1 44.8

Table 6. Chemical properties of the soils washed away naturally by different aged Japanese ceders’ stem

flows on Sampling plot No. 6

(on dry basis)

Soil

Exchange Cation exchange

Exchangeable base (me/ 100 g) Rate of saturation

. acidity capacity

T H 9
(Tree species) (H0) () (me/100 g) Cazt Mg K+ Na* %)
(1) 3.6 27.5 55.2 3.4 0.6 0.6 0.5 9.2
25 yr. old 2 3.7 20.8 54.7 4.1 1.0 0.5 0.8 11.7
(3 4.0 14.2 48.1 4.6 1.0 0.8 0.4 14.1

Average of 25 yr. old 3.8 20.8 52.7 4.0 0.9 0.6 0.6 -11.6
40 vr. old @ 3.8 17.3 45.4 4.4 0.7 0.8 0.3 13.7
vE @ 3.8 155 46.4 45 0.6 0.6 0.4 13.1
Average of 40 yr. old 3.8 16.4 45.9 4.5 0.7 0.7 0.4 13.6
Control 5.3 0.9 57.0 17.4 2.2 0.6 0.2 34.2
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Table 7. Chemical properties of the soils washed away naturally by Kalopanax’s stem flows on Sampling

plot No. 7 (on dry basis)
Soil Exc?:;:ge Catlzn Z}zi’xange Exchangeable base (me/100 g) Rate of saturation
. acidity apacity o

(Tree species) (H,0) () (rme/100 ) Catt Mg+ K+ Na* (%)
K b (1) 5.9 0.5 29.2 11.0 0.9 2.9 0.2 51.4
o (2) 5.8 0.5 27.1 10.3 0.8 2.3 0.2 50.2
Average of K. p. 5.9 0.5 28.2 10.7 0.9 2.6 0.2 51.1
Control 5.4 0.7 21.9 4.7 0.4 0.4 0.1 25.6
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