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Table 1. HKADHER

Qutline of used stand.

B i JE T B Total
Upper layer Middle layer Lower layer ota
281 97 222 600
Total number (trees/ha)
PR EE 48.6 24.4 12,8
Mean DRBH (cm)
TR 24,0 16.8 9.8
Mean height (m)
= 677.8 44 8 18,1 740.7
Volume (m3/ha)
Remarks ; £ B & 21m Lt
Upper layer : over 21m in tree height.
H B | B&14~20m
Middle layer : 14m to 20m in tree height.
T B 885 13m T

Lower layer  under 13m in tree height.
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B L - 2B, B, #BER roy-wikick - TERE, Ml BEFEBRRERTACCE

Table 2. #HA—ER

QOutline of sample trees.

No M £ ) B T i
: DBH (cm) Height (m) Height of Tree age (y)
Lowest branch (m)

1 12.0 11.65 8.93 100
2 21.2 15,50 12.25 144
3 30.1 18.50 10.90 173
4 38.3 i 23.20 12.25 146
5 41.9 20.58 10.85 134
6 52.0 24.90 12,00 201
7 71.9 : 24,50 7.80 213
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Table 3. B/HMAAOETEIBE (W)
Nutrient concentration in leaves of each sample tree (% on dry basis).
#3A No. BENOLE #5WE  Nutrient concentration
Sample tree No. Part of canopy N P20s K,0 Ca0 MgO
£ 1.04 0.31 0,59 1.29 0.29
1 Upper
T 0.98 0.20 0.59 1.27 0.29
Lower
B 0.91 0.20 0.48 1.33 0.20
9 Upper
I 0.84 0.18 0.55 1.57 0.22
Lower
+ = 0.95 0.22 0.56 0.99 0.20
Upper
3 b 0.92 0.22 0.50 0.99 0.23
Middle
T 0.91 0.18 0.52 1.06 0.25
Lower
£ & 0.99 0.20 0.44 0.97 0.20
Upper
4 g1 5 0.93 0.21 0.52 1.12 0.17
Middle
T #® 0.89 0.14 0.49 1.54 0.19
Lower
+ B 1.09 0.23 0.55 0.66 0.23
Upper
5 th 0.89 0.22 0.56 0.94 0.22
Middle
T & 0.82 0.17 0.57 0.98 0.23
Lower
+ 1.09 0.29 0.85 0.95 0.17
Upper
6 b &8 0.9 0.28 0.58 1.25 0.15
Middle
T & 0.66 0.26 0.62 1.80 0.17
Lower
L 0.97 0.17 0.54 1.02 0.22
Upper
7 W 0.94 0.14 0.56 1.27 0.22
Middle
T #8 0.88 0.18 0.54 1.29 0.19
Lower
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Fig. 2. BHAKOCEIENBE (%)
Nutrient concentration in leaves of each sample tree (% on dry basis).
Remark: A, O, Yizzheh LA, hirlE TRELRRT,

A, O, and ¥ mean the leaves sampled from upper part, those from
middle part and those from lower part of the canopy respectively.

FRRADRE - RO RENRTH 0, BEORZEHLT L LEBSATOMBERRLTVWEbDL
REZLNT,
4.2 @KFOMEIRE (Table 4, Fig. 3)
N, P,O, BE & biE LT OGS, THOboLHKRLTEL, #iiK Ca0 BEIRE T
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BETE» » 2o —H, K,0, MgO BEI—EOEHSAED ONLV, 5 LkERIBEDOES
BERCEFOMHCO>OTETS O EE L 13E—KT 5,

LSEIRE ORI Y - T, BEOEMEARETH M, BUEPABELL-T0ET LS, £
ERTTHMT LI, L L, BOBEELZOMMERD S RE, BEMCERLALERNBDShUL

Table 4. FHHtHARORKIEIRE Y%

Nutrient concentration in green twigs of each sample tree (% on dry basis).

#3K No. BERONE ES¥EE  Nutrient concentration
Sample tree No. | Part of canopy N P,0s K,0 Cal MgO
% 0.93 0.30 0.55 1.34 0.33
1 Upper
F ;| 0.92 0.20 0.54 1.30 0.28
Lower
+t 0.82 0.17 0.54 1.15 0.18
9 Upper
T 0.80 0,18 0.50 1.49 0.20
Lower
+ 0.78 0.24 0.54 1.04 0.23
Upper
3 & 0.81 0.23 0.54 1.01 0.22
Middle
T | 0.85 0.17 0.54 1.22 0.20
Lower
£ B 0.89 0.21 0.50 0.99 0.18
Upper
4 b & 0.82 0.14 0.83 1.12 0.17
Middle
T8 0.80 0.14 0.82 1.18 0.15
Lower
= 0.9 0.20 0.85 0.67 0.23
Upper
5 B B 0.80 0.15 0.54 0.97 0.22
Middle
T = 0.85 0.21 0.56 1.08 0.23
Lower
+ = 0.99 0.28 0.56 0.94 0.18
Upper
6 = 0.77 0.22 0.54 1.36 0.13
Middle
T = 0.79 0.23 0.59 1.85 0.15
Lower
+ ;| 0.88 0.18 0.52 1.06 0.18
Upper
7 g 2 0.87 0.17 0.55 1.27 0.18
Middle
T & 0.83 0.16 0.54 1.32 0.20
Lower




— 156 — BHRATIAFBIA#HSE 2360 5

AL No.
Sample tree No.
m
25, | 2 3 4 5 [ 7
©
N <
= =2} : t \K. ( K
NE
o
U—
0.8 0.8 0.8 0.8 0.8 0.8 0.8
m bl 1.1 [ [ [ 1.4 1.1
25
E5
& N 1
= =& 12,50
N
ok
0.1 0.1 0.t 0.1 0. 0.1 0.t
m 0.3 0.3 0.3 0.3 0.3 0.3 0.3
25 ¢
e
o N A
s =2 12.5¢
* g !
N E
o
ol
0.4 0.4 0.4 0.4 0.4 0.4 0.4
0.6 0.6 0.6 0.6 0.6 0.6 0.6

Ca0
YTV TR
Sampling height

~

n >
]

(//

oL
0.6 0.6 0.6 0.6 0.6 0.6 0.6
m 1.5 1.5 1.5 1.5 1.5 1.5 1.5
25
)
o NE 2[ {
G ~— 20
s 'T_\:Z 12.5 (/ \v
¥
o
oLl
0.1 0.! 0.1 0.1 0.1 0.1 0.1
0.3 0.3 0.3 0.3 0.3 0.3 0.3

Fig. 3. B#tAKRORKHEIRE (W%

Nutrient concentration in green twigs of each sample tree (% on dry basis).
Remark : &, O, YidZzhZTh EAHGHE, ks, TARBEEZRT,

A, O, and ¥ mean the green twigs sampled from upper part, those from
middle part and those from lower part of the canopy respectively.

-7 DT, BOMTE BEIEIEKCEAZbOLEDNS,
4.3 #MHES (twig) ORI}ME (Table 5, Fig. 4
B0 & oMo B BEEF RN, Py0s, K0, Ca0, Mg0 LR bEERE LA b
DR, WETNOLDLDE, -1, T/, EPREOCERELLKTZ L, Cal B3P PEL N, P,0s,
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K.0, MgO TlZhEnf 1/4, 1/7, 1/8, 1/5 & B OBV EERHoh LT,

Table 5. JHAAKOHEHESNBE (D%

Nutrient concentration in twigs of each sample tree (% on dry basis).

#EAK No. BRAOLE #5BE  Nutrient concentration
Sample tree No. | Part of canopy N P30s K,0 Cal MgO
+ 0.30 0.05 0.21 0.84 0.08
1 Upper
F = 0.28 0.04 0.16 0.80 0.03
Lower
£ = 0.25 0.05 0.18 0.64 0.05
9 Upper
T ® 0,21 0.04 0.16 0.59 0.03
Lower
+ =3 0.29 0.08 0.20 0.80 0.07
Upper
3 g 0.26 0.05 0.18 0.87 0.07
Middle
T =® 0.26 0.04 0.17 0.73 0.05
Lower
+ = 0.33 0.05 0.22 1.06 0.07
Upper
4 - 0.29 0.04 0.18 0.81 0.08
Middle
T W — — - — —
Lower
L+ = 0.32 0.04 0.19 0.77 0.07
Upper
5 g I 0.28 0.04 0.19 0. 74 0.05
Middle
T & 0.24 0.04 0.17 0.63 0.05
Lower
& 0.30 0.05 0.19 1.00 0.07
Upper
6 & 0.25 0.04 0.22 0.97 0.05
Middle
T & 0.24 0.05 0.17 0.98 0.05
Lower
+ = 0.29 0.04 0.22 0.97 0.05
Upper
7 g & 0.29 0.04 0.19 0.70 0.05
Middle
1 0.22 0.03 0.18 0.68 0.03
Lower
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Fig. 4. BHHAAROMEHENRE (E¥%)
Nutrient concentration in twigs of each sample tree (% on dry basis).

Remark : A, O, Widzhn&h bAMNe, diire, TRIHBZRT,
A, O, and ¥ mean the twigs sampled from upper part, those from
middle part and those from lower part of the canopy respectively.
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4.4 X85 (branch) QX5 RE (Table 6, Fig. 5)

CCTREEMMEMBEIICHT T L, ZOE, M, BEEE s, HERNOMEIC L%
NBERLRARERBEVEED ST, —F, BERTROUTHOBENBELS, £12, VFhOMUE
KEWTH, MBEHELTHAEDEVT EMESHITE -,

Table 6a. SBHBKRKOAHHENEE (BHEH)

Nutrient concentration in branches of each sample tree (woody part).

i EBHBE  Nutrient concentration
#tEA  No. ibeAg [ IA (% on dry basis) .
Sample tree No. | Part of canopy
N P20s K:0 CaO MgO
Lt & 0.05 0.02 0.20 0.31 0.02
1 Upper
T 0.03 0.03 0.17 0.27 0.02
Lower
+ BB 0.10 0.02 0.18 0.22 0.02
9 Upper
T 0.07 0.01 0.14 0.20 0.02
Lower
B8 — — — — —
Upper
3 g & 0.02 0.01 0.16 0.22 0.03
Middle
L 0.07 0.02 0.16 0.21 0.03
Lower
L+ & 0.13 0.02 0.22 0.31 0.03
Upper
4 Sl 0,09 0,02 0.19 0.18 0.03
Middle
T &8 0.10 0.02 0.19 0.25 0.03
Lower
+ 0.12 0.02 0.18 0.24 0.03
Upper
5 = 0.12 0.01 0.16 0.20 0.03
Middle
T #® 0.11 0.01 0.14 0.13 0.02
Lower
+ = 0.15 0.03 0.20 0.42 0.03
Upper
6 & 0.17 0.02 0.22 0.59 0.03
Middle
T 0.10 0.02 0.16 0.28 0.03
Lower
£ 0.05 0.01 0.12 0.25 0.03
Upper
7 & C.06 0.01 0.12 0.25 0.03
Middle
T & 0.06 0.01 0.11 0.25 0.03
Lower
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Table 6b. HHAAOKEIENBRE (BEH)

Nutrient concentration in branches of each sample tree (bark),

#taAAK No.

Sample tree No.

BREROME

Part of canopy

#5HBE Nutrient concentration
(% on dry basis)

N P20s K20 CaO MgO
& 0.46 0.08 0.44 1.04 0.07
1 Upper
T & 0.46 0.09 0.37 1.01 0.07
Lower
+ B 0.45 0.07 0.38 1.53 0.07
9 Upper
T &8 0. 45 0.07 0.42 1.30 0.08
Lower
£ =, — - — — —
Upper
3 R 0.45 0.06 0.46 1.58 0.13
Middle
T 0.42 0.08 0.43 1.71 0.12
Lower
+ ® 0.40 0.07 0.42 1.47 0.12
Upper
4 & 0.39 0.06 0.47 1.48 0.12
Middle
L 0.41 0.08 0.34 1.40 0.12
Lower
+ & 0.49 0.07 0.82 1.22 0.12
Upper
5 b & 0. 49 0.06 0.82 1.34 0.12
Middle
T =0 0.50 0.07 0.48 1.61 0.10
Lower
L+ 0.51 0.06 0.41 1.86 0.12
Upper
[ SRR 0.44 0.06 0.46 2.11 0.12
Maiddle
T B 0.45 0.06 0.40 2.00 0.10
Lower
L ® 0.40 0.06 0.31 0.97 0.12
Upper
7 g 0.44 0.07 0.37 1.37 0.12
Middle
1 0.50 0.08 0.38 1.44 0.10
Lower
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Fig. 5. ##tEROKEDIENBE (M%)
Nutrient concentration in branches of each sample tree (% on dry basis).
Remarks: A, O, WidEhEh EATRE, hhke;, TRAEEERT,
A, O, and ¥ mean the branches sampled from upper part, those from

middle part and those from lower part of the canopy respectively.

AR AR, KRR ETR T,

Fine line means the wood and thick line means the bark.
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4.5 BHBRUBRBOREDRE
4.5.1 NBEE->\WT
BMBRUEETC>VT, BEOES ((LE) J&D N #E% Table 7, Fig. 6 icmnd, B4

Table Ta. RBOESBE (BHIHE)

Nutrient concentration of stem (woody part).

BEA  No. B BORE (I;Iéutor:lercxii ;o;::ir;t)rauon
Sample tree No. Height
(m) N P05 K:0 CaO MgO
1.2 0.05 0.006 0.10 0.17 0.05
1 5.3 0.06 0.009 0.10 0.20 0.05
9.4 0.06 0.009 0.11 0.21 0.03
1.2 0.05 0.004 0.10 0.17 0.03
2 5.3 0.07 0.004 0.11 0.20 0.03
9.4 0.07 0.009 0.12 0.20 0.05
13.5 0.8 0.006 0.13 0.19 0.03
1.2 0.06 0.004 0.10 0.15 0.05
5.3 0.06 0.006 0.12 0.15 0.03
8 9.4 0.05 0.009 0.12 0.14 0.03
13.5 0.08 0.006 0.13 0.14 0.03
.2 0.06 0.004 0.13 0.15 0.08
.3 0.06 0.006 0.14 0.14 0.03
4 .4 0.06 0.006 0.14 0,14 0.03
13.5 0.07 0.006 0.13 0.15 0.03
17.6 0.08 0.009 0.14 0.15 0.03
1.2 0.07 0.006 0.11 0.16 0.05
5.3 0.06 0.009 0.11 0.18 0.03
5 .4 0.06 0.009 0.12 0.15 0.03
13.8 0.06 0.006 0.12 0.16 0.05
17.6 0.09 0.010 0.13 0.15 0.03
1.2 0.05 0.004 0.12 0.18 0.05
5.3 0.0e 0.004 0.13 0.15 0.05
8.4 0.06 0.006 0.12 0.18 0.05
6 13.5 0.08 0.009 0.13 Q.17 0.03
17.6 0.08 0.006 0.13 0.18 0.03
21.7 0.0 0.006 0.14 0.21 0.03
1.2 0.06 0.004 0.12 0.17 0.05
5.3 0.06 0,004 0.16 0.17 0.05
9.4 0.07 0,003 0.16 0.17 0.03
7 13.5 0,06 0.009 0.17 0.14 0.03
17.6 0.07 0,009 0.17 0.17 0.05
21.7 0.09 0,011 0.17 0.29 0.05
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b D N I 0.04~0.09% &2 0EVY, BREK L oHRO LREILREOSE M
BEDON B, Tz, BIKHRDOBEIZ0.3~0.6% THHME L LB L T 8~10 FREEEVH, vTh

b FRIIEEL BAEAMES SN DB, TS5 LABRRATHREZE~ER GEHS, 1989 &b

Table 7h. HHOBIERE LR

Nutrient concentration of stem (bark).

#45¥8% Nutrient concentration

#EA No. CE (% on dry basis)
Sample tree No. Height

(m) N P20s K:0 CaO MgO

1.2 0.29 0.038 0.20 0.99 0.05

1 5.3 0.34 0.077 0.38 1.57 0.07
9.4 0. 46 0.062 0.38 1.88 0.07

1.2 0.41 0.0e3 0.38 1.47 0.05

9 5.3 0.44 0.063 0.32 1.55 0.07
9.4 0.40 0.070 0.42 1.85 0.07

13.5 0.46 0.068 0.52 2.01 0.07

1.2 0.42 0.061 0.32 1.34 0.07

5.3 0.47 0.063 0.24 1.25 0.08

8 9.4 0.44 0.072 0.36 1.29 0.08
13.5 0.45 0.070 0.40 1.32 0.08

1.2 0.36 0.072 0.38 1.41 0.07

5.3 0.37 0.070 0.38 1.75 0.08

4 9.4 0.37 0.070 0.36 1.26 0.10
13.5 0.40 0.070 0.38 1.44 0.10

12.5 0.39 0.084 0.41 1.46 0.10

1.2 0.45 0.052 0.30 1.37 0.05

5.3 0.44 0.061 0.31 1.48 0.07

5 9.4 0.55 0.068 0.37 1.33 0.08
13.8 0.59 0,075 0.38 1.55 0.08

17.6 0.65 0.103 0.41 1.86 0.10

1.2 0.31 0.054 0.30 1.18 0.07

5.3 0.37 0.066 0.32 1.71 0.07

6 9.4 0.37 0.070 0.31 1.75 0.07
13.8 0.39 0.061 0.28 1.51 0.07

17.6 0.43 0.089 0.26 1.30 0.08

21.7 0.61 0.072 0.32 1.81 0.12

1.2 0.32 0.038 0.32 1.60 0.08

5.3 0.41 0.072 0.40 1.62 0.08

7 9.4 0.40 0.070 0.41 1.97 0.10
13.5 0,40 0.072 0. 44 1.58 0.10

17.6 0.40 0.063 0.40 1.40 0.10

21.7 0.42 0.084 0.82 2,14 0.10
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Fig. 6. H&FOBMERORKBHO N BE (£#%)

N concentration of stem wood and bark in different height (% on dry basis).

BE—BT A EMHIEL 7,
4.5.2 P,0s BEIcOWT
Table 7, Fig. T TR& N3 L5, MEBOBEIIFH0.01% EETHY, BHIO0.01% LU

T L TH 10 ERESV. £/, B HERE bR LB CREOR (23 ERMEED 5
N3, 25 LB N BEOHRRECATHAEARLER GhEHS, 1989 LR3EF—HTHILN
HEFL f2o
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A No.
H# o T ILFEER® Sample tree No.
Sampling height (m} | 2 3 4 5 6 7
2 /
L
® o L]
T8
&= 10
0
0.003 0.003 0.003 0.003 0.003 0.003 0.003
0.01 0.0l 0.01 0.01 0.01 0.61 0.0t
W 7 IERRE

Sampling height (m)

0.1 0.1 a.1 0.1 g.1 0.1 0.1

Fig. 7. S&BI0BMRKCBEEBO P0; BE (¥%)

P,0s concentration of stem wood and bark in different height (% on dry basis).

4.5.3 K,0 BE-oW\T
Table 7, Fig. 8 T/REN B L5z, HME, MEHE BB TRL 0 LHOBEHE R

Bohd, LL, N P,0; BEICHET 2L, SHEIHEEHOBENEDNS L,

EHI (1961, 1963, 1964), B (1970) RHARDOHED K,0 BHENERE TS 5 & 2HE
LTLWah, ZOEBTHC DL BEMALGED SN, BHREBEBOBEENPE LT ->TVER
HEEZ OGNS, KO RBHARTHRNARIC KBS LI BNTHY, i, BHEOEINRDT
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Fig. 8. EXBI0RHEROBRERO K0 BE (%)

K0 concentration of stem wood and bark in different height (% on dry basis).

Hrern—R, ) 7=y BEOEATRAMMOERCHES L TVIERTH D, -T, £SO
1 A LSRR DR R IO > THRHRA~ERT 28 (8, 1959), K,0 &FETHICBHE~BE)
CHEELABERELEAOSNS,

4.5.4 CaO EEiz-WLT

Table 7, Fig. 9 TR&EWBZ L5, BEHTIHBTHRALHELKRL TEREL T >TVEH,
SHBTREROESICLZBEENIRLALAD ALY, /-, HEHOBE R 1.5% FiRTEM
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3K No.
¥ T NREE Sample tree No.
Sampling height (m)
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Fig. 9. BEBIOBMMKREMEHHO CaO BE (EH%)

CaO concentration of stém wood and bark in different height (% on dry basis).

D 0.15~0. 2% Xt LI 8 {5 bV, Cal BEHMERTHVWERZ Iz 1T, Cal KA THE
BoREBH LISV, 53V iBHEEOBVESLELI R TVWIOT (FHE, 1964), ®EDOS L
THHOMBHIER U AEREEZEL VD, TS5 LA >V TEERRE S SIClb 41, B
T UWVMEE & W BER L - M S0 L TR T B EN B A D,

4.5.5 MgO BEIic>W\T ‘

Table 7, Fig. 10 » 5 6O M2k Sic, BHEH TIIEED0.03~0.05% L&, £/, &S T
EE—EDBEBIZODAHICL Vo —F, BMEHNOBEIBMMLLRLTE, &4, HBLEBEIES
BEoMnr@ED 55,
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XA No.
W T ERRE Sample tree No.
Sampling height(m) | 2 3 4 5 6 7
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Fig. 10. BEBOBMEKROBERI PO MgO #EE (M%)

MgO concentration of stem wood and bark in different height (% on dry basis).
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Nutrient Distribution in Hiba Tree (Thujopsis dolabrata Sieb. et Zucc.),
Regenerated Naturally in Shimokita Peninsula
(Research note)

26)]

® Mori, Masuo® and Sassa, Tomoyuki

Gotoo, Kazuaki

Summary

Hiba tree has been highly valued for it’s fine wood quality, and is now considered not
only as suitable tree species for natural regeneration, but also as one rich in several
extracts.

The authors analysed the concentration of nutrients in leaves, twigs, branches and
stems with 7 naturally regenerated Hiba trees, to find the degree of nutrient demand in
them. As a result, they have listed the following 3 topics.

1) N and P;0; concentrations are higher in the leaves and twigs attached to the
upper part of the tree canopy, while CaO concentration is higher in those attached to the
lower part of the tree canopy.

2) N, P,0;, K;0 and CaO concentrations are higher in the upper part of the stem and
much higher in bark than in wood.

3) N, P;,0; and K,0 concentrations level of this species is not high in comparison
with other conifers (Cryptomeria japonica, Chamaecyparis obtusa, Pinus densiflora,

Larix kaempferi), but CaO is vise versa.
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