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On the Growth of the Planted Alnus hirsuta TURCZANINOW var. microphylla
(NAKAI) TATEWAKI in Aomori Prefecure, Sannohe District

Haruyoshi Cuisa, Kozo Secawa and Yutaka IcARASHI

(Résumé)

1. We investigated the growth condition of artificially planted timber stands of
Alnus hirsuta Turczaninow var. microphylla (Nakar) Tatewak: located in private
forests in Sannohe district, Aomori prefecture. They had some differences as regards
the ages and other factors.

2. In every timber stand, volume per hectare and average increment were as

follows.
I T . Volume per Average
Timber stand Tree age NUEEZ; of hectare I increment
(m®) \ (m*)
A ‘ 12 1,312 112.2 9.348
B 13 1,345 142.4 | 10.957
C 13 2,579 177.9 | 13.680
D 15 2,146 176.3 | 11.755
E 20 1,380 238.2 11.907
F 8 1,029 62.2 7.776

3. We found that large variations of D.B. H. and tree height exist among those
above 20 years old, but that in the case of those under 15 years old there were less
variations both in diameter and height.

4. With regard to the increment condition of the stands, we found that it was
considerably better to compare the species with other broad-leaved trees, for instance,
the Acasia mollissima WiLLDp.

5. From the results of the stem analysis, so far as process of its growth was
concerned, the current annual increment of the diameter and height reached the
maximum during 3~8 years old, and volume increment when 11 years old.

6. Although the most suitable stand density could not be made clear, the results
of this investigation demonstrate that within the boundary of 1000~2600 per hectare,
the more the number of trees, the more average increment.

7. Concerning its excellent growth, the following two main factors are worthy of
being considered: They are that farming was carried out before the afforestation was

made, and that the spesies has peculiar characteristics of growth.
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BHR \m{ 8 9 10 11 12 13 | 14 15 & R
cm ‘ ’
6 ’ 1 1 8.0
7 ‘ 1 1 10.0
8 2 1 1 4 10.3
9 \ 1 4 3 3 11 10.7
10 3 8 8 1 20 11.4
11 ! 1 7 15 4 27 11.8
12 2 13 20 35 12.5
13| 1 4 22 1 28 12.8
14 3 16 1 20 12.9
15 1 3 1 5 13.0
16 i 1 1 2 12.5
17 2 2 13.0
18 | f 1 1 15.0
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9 61 2 8| 10.3
10 15| 14 29| 11.5
11 1] 25 2 28| 12.0
12 20 15 35| 12.4
13 10 40 3 53| 12.9
14 24 18 1 43| 13.5
15 14 11 7 1 33| 13.8
16 ‘ Lo 10 1 22| 14.5
17 1 2 5 8| 15.5
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19 1 1 16.0
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7 1 9 10 1 26 8.8
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13 4 23 3 30 13.0
14 10 4 1 15 13.4
15 4 4 14.0
16 1 2 3 14.7
17 1 1 15.0
= 4 12} 13 | 16 ‘ 46 | 107 | 58 ’ 12 ’ 4 272
|
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& W R qzﬁ%zE' WEE TR LR | BREF
G | my | ) Sl e I
1 | ! 0.30 0.30 0.30

2 0.0000 ' 1.30 1.00 0.65 | 333.33

3 0.0001 0.0001 0.00003 ; 2.30 ! 1.00 0.77 ' 76.92

4 0.0006 0.0005 0.00015 K 500.00 3.30 1.00 0.83 43.48

5 0.0019 0.0013 0.0004 i 216.67 4.30 1.00 0.86 20.30

6 I 0.0042 0.0023 : 0.0007 | 121.05 5.30 1.00 0.88 23.26

7 0.0105 0.0063 | 0.0015 | 150.00 7.30 2.00 1.04 37.74

8 0.0181 0.0076 0.0023 | 72.38 8.30 1.00 1.04 13.70

9 0.0265 0.0084 0.0029 > 46.41 9.30 1.C0 1.03 12.05

10 "0.0341 0.0076 0.0034 i 28.68 9.80 0.50 0.98 5.38

11 0.0424 I 0.0083 0.0039 ‘ 24.34 10.30 i 0.50 0.94 5.10

12 0.0508 ‘ 0.0084 ! 0.0042 19.81 11.20 . 0.90 0.93 | 8.74
B " 0.0546  0.0038 i 0.0046 ‘ 11.20

RERDFEIZ P =( y ;g:— 1)>< 100

TERHE L. TRHRU,

g & B RO i% ?f ﬁi e Mo &5 Mr oM OB B R R B R
7 W Ters R | R | TORE | R
(em) (em) (cm (% (m?) (m?) (m*) (%)
1 T
2 | i ! ‘
3 0.37 | 0.37 | o0.12 0.0000
4 L. i 1.07 0.36 289.19 | 0.0002 | 0.0002 | 0.00005
5 E 2.77 1.33 0.55 92.36 | 0.0006 | 0.0004 | 0.00012 | 200.00
6 | 4.41 1.64 0.74 59.21 | 0.0015 | 0.0009 | 0.0003 | 150.00
7 I 6.36 1.95 0.91 44.22 | 0.0032 | 0.0017 | 0.0005 | 113.33
8 ! 7.85 | 1.49 0.98 23.43 | 0.0048 | 0.0016 | 0.0006 50.00
o | 9.5 | 1.2 1.01 15.29 | 0.0064 | 0.0016 | 0.0007 33.33
10 9.78 0.73 0.98 | 8.07 | 0.0075 | 0.0011 | 0.0008 17.19
11 10.35 0.57 0.94 : 5.83 | 0.0084 | 0.0009 | 0.0008 12.00
12 | 10.93 0.58 0.91 | 5.60 | 0.0094 | 0.0010 | 0.0008 11.90
E ; 11.23 0.30 0.94 0.0099 0.0005 0.0008
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| # OB o B OB ON % | B O® o R OB W%
O ‘;;-awzﬁ THERR | R | iR | WENde TECE R
ENCONE D) (%) | _(m (m) m) | (%)
| } | |
1 l |00 i 0.30 0.30 |
2 j 0.0000 ; ‘ . 1.30 | 1.00 0.65 ‘ 333.33
| ‘ ‘ | |
3 | 0.0002 | 0.0002 | 0.00007 | | 230 | 1.00 ‘ 0.77 f 76.92
4 | 0.0011 | 0.0009 . 0.0003 | 450.00 |  3.30 1.00 0.83 | 43.48
| | |
5 | 0.0034 | 0.0023 | 0.0007 ‘ 209.09 | 5.30 2.00 ‘ Los | 0.6l
{ | |
6 | 0.0097 | 0.0063 | 0.0016 @ 185.29 | 6.30 2.00 1.05 | 18.87
| | | | |
7 0.0193 | 0.0096 | 0.0028 98.97 | 7.30 1.0 1.04 15.87
! 1 ! | 1 !
§ | 0.0322 | 0.0129 ' 0.0040 | 66.84 |  9.30 2.00 | 1.16 27.40
| | |
9 | 0.0467 | 0.045 0.0052 | 45.03 | 10.30 1.00 | L4 | 10.75
10 | 0.0614 | 0.0147 | 0.0061 | 3148 11.30 .00 |13 0 97
x | ' !
111 0.0712 | 0.0098 l 0.0065 | 15.9 11.80 ' 0.50 | 1.07 | 4.42
12 ! o080 | 00117 | 0.0069 | 16.43 12.30 0.50  1.03 ; 4.24
‘ ;
13 0.0968 ‘ 0.0139 ‘ 0.0075 | 16.77 12.90 | 0.60 0.99 4.88
B 4 0.1081 | 0.0063 = 0.0079 ‘ 12.90 ! l
i | | !
| Mo 7GR R RE B % Mo % I OB 5L B BB R
T W TR EERR ) VERE | GER | RRE | WACR | TARE | R
I (em) (em) (em) ‘ %) (m? (m*) (m*) (%)
P 5 | |
| | | ‘f
2 i ' |
! 1 | | l
3 0.72 0.72 0.24 0.0000
| | |
4 | 2.05 1.33 0.51 184.72 | 0.0003 = 0.0003 | 0.00008
| | |
5 | 3.9 1.86 | 0.78 90.73 l 0.0012  0.0009 | 0.0002 ' 300.00
| \
6 6.22 2.31 1.04 59.08 | 0.0080 | 0.0018 | 0.0005 | 150.00
7 s 2.00 1.17 32.15 ! 0.0053 | 0.0023 | 0.0008 | 76.67
| |
8 | 9.8 1.67 1.24 20.32 | 0.0077 | 0.0024 | o0.0010 | 45.28
|
9 | 1126 1.37 1.25 18.85 | 0.0100 | 0.0023 | 0.0011 1 29.87
! ‘ ! \
10 | 12.08 0.77 1.20 6.84 | 0.0114 = 0.0014 | 0.0011 | 14.00
o] 1282 0.49 1.14 4.07 | 0.0123 | 0.0009 | 0.0011 | 7.89
12 | 1291 0.3 | 1.08 | 3.2 | 0.013] i 0.0008 | 0.0011 ( 6.50
< |
13 | 13.61 0.70 | 1.05 | 5.42 | 0.0145 | 0.0014 | 0.0011 10.69
' |
B £ | 13.95 i 0.34 1.07 ! 0.0153 | 0.0008 | 0.0012 ‘
= |




—120— PERBBIIERE 5107 5
% 9 ck m £ %
WOm ok B OB H % BOw ok B BB %
e W TExE E Ei:él TERE | RER | BRE | BFNE | PORE | REE
oy |y oy | % | ) (m) m | (%)
1 0.0000 ! 1.30 1.30 1.30
2 0.0001 ‘ 0.0001 0.00005 2.30 1.00 1.15 76.92
3 0.0003 0.0002 0.0001 200.00 3.30 1.00 1.10 43.48
4 0.0015 0.0012 0.0004 400.00 5.30 2.00 1.33 60.61
5 0.0039 0.0024 0.0008 160.00 6.30 1.00 1.26 18.87
6 0.0069 0.0030 0.0012 76.92 7.30 1.00 1.22 I 15.87
7 0.0107 0.0038 0.0015 55.07 8.30 1.00 1.19 13.70
8 0.0173 0.0066 0.0022 61.68 9.30 1.00 1.16 12.05
9 0.0252 0.0079 0.0028 45.66 9.80 0.50 1.09 5.38
10 0.0329 0.0077 0.0033 30.56 10.30 0.50 1.03 5.10
11 0.0393 0.0064 0.0036 19.45 10.96 0.66 1.00 6.41
12 0.0453 0.0060 0.0039 15.27 11.63 0.67 0.97 6.11
13 0.0542 0.0089 0.0042 19.65 12.30 0.67 0.95 5.76
B £ 0.0579 0.0037 0.0045 12.30
Mo E &k B R R % Mo S W Rk BB BOR
T W TaRE [ EERE | TERE | BER | BRE AR | PERE | R
Cem) | Cem) | C(em) | (%) | (md | md | (m® (%)
1
2 0.71 0.71 0.36 0.0000
3 1.19 0.48 0.40 67.61 0.0001 0.0001 0.00003
4 2.63 1.44 0.66 121.01 0.0005 0.0004 0.00013 400.00
S 3.95 1.32 0.79 50.19 0.0012 0.0007 0.0002 140.00
6 4,90 0.95 0.82 24.05 0.0019 0.0007 0.0003 58.33
7 5.67 0.77 0.81 15.71 0.0025 0.0006 0.0004 31.58
8 7.06 1.39 0.88 24.51 0.0039 0.0014 0.0005 56.00
9 8.09 1.03 0.90 14.59 0.0051 0.0012 0.0006 30.77
10 8.80 0.71 0.88 8.78 0.0061 0.0010 0.0006 19.61
11 9.40 0.60 - 0.85 6.82 0.0069 0.0008 0.0006 13.11
12 9.77 0.37 0.81 3.94 0.0075 0.0006 0.0006 8.70
13 10.35 0.58 0.80 5.94 0.0084 0.0009 0.0007 12.00
& £ 10.57 0.22 0.81 0.0088 0.0004 0.0007
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CRNNE | EEE | EaERE | kEX Bk | EENER l aE | BREX
m*) | (m*) (m?*) (%) (m) | (m) m) (%)
1 ! i | 130 | 130 | 130 |

2 0.0000 | i | 2.30 | 1.00 1.15 ‘ 76.92
3 0.0001 | 0.0001 | 0.00003 I 3.3 1.00 1.10 43.48
4 0.0019 | 0.0018 | 0.0005 | 1800.00 |  5.30 2.00 1.33 60.61
5 0.0070 | 0.0051 | 0.0014 268.42 | 7.30 2.00 1.46 37.74
6 0.0148 | 0.0078 | 0.0025 111.43 | 7.9 0.66 1.33 9.04
7 0.0215 | 0.0067 | 0.0031 45.27 8.63 0.67 1.23 8.42
8 0.0263 | 0.0048 | 0.0033 22.33 9.30 0.67 1.16 7.76
9 0.0318 | 0.0055 | 0.0035 20.91 9.80 | 0.50 1.09 5.38
10 0.0393 | 0.0075 | 0.0039 23.58 | 10.30 0.50 1.03 5.10
1 0.0461 | 0.0068 | 0.0042 17.30 | 10.80 0.50 0.98 4.85
12 0.0541 | 0.0080 | 0.0045 17.35 | 11.30 0.50 0.94 4.63
13 0.0608 | 0.0067 | 0.0047 12.38 | 11.80 0.50 0.91 4.42
14 0.0676 | 0.0068 | 0.0048 11.18 | 12.30 0.50 0.88 4.24
15 0.0765 | 0.0089 | 0.0051 13.17 | 12.80 0.50 0.85 4.07

B f+ | 0.0828 | 0.0063 | 0.0055 12.80

Mo R kB AR | mMEFE&RREHOSR
v M TERE ﬁ$ﬁ§|¥ﬁﬁﬁ‘ REE | Bk [CELE | FELE | REE
(em) Y i (em (%) | (m*)
1 ! | [
2 " 0.28 0.28 0.14 | 0.0000
3 1.02 0.74 0.34 264.29 | 0.0000
4 3.10 2.08 0.78 203.92 i 0.0008 . 0.0008 | 0.0002
5 5.48 2.38 1.10 76.77 | 0.0024 | 0.0016 | 0.0005 | 200.00
6 7.13 1.65 1.19 30.11 | 0.0040 | 0.0016 | 0.0007 66.67
7 8.08 0.95 1.15 13.32 | 0.0051 } 0.0011 | 0.0007 27.50
8 8.50 0.42 1.06 5.20 | 0.0057 = ©0.0006 | 0.0007 11.76
9 9.18 0.68 | 1.02 |  8.00 0.0066 | 0.0009 0.0007 15.79
10 9.86 0.68 0.99 | 7.41 ' 0.0076 | 0.0010 | 0.0008 15.15
11 10.44 0.58 0.95 5.88 | 0.0086 | 0.0010 | 0.0008 ‘ 13.16
12 11.11 0.67 0.93 6.42 | 0.0097 | 0.0011 ‘ 0.0008 12.79
13 11.37 0.26 0.87 2.34 | 0.0101 ' 0.0004 | 0.0008 4.12
14 11.80 0.43 0.77 3.78~| 0.0109 | 0.0008 | 0.0008 7.92
15 12.16 0.36 0.81 3.05  0.0116 | 0.0007 | 0.0008 6.42
B 12.68 0.52 0.85 0.0126 | 0.0010 | 0.0008
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4% 11 EA ® B %
: ook B BB % B E R E B %
s W TgwE [ [ FER | R | Rk | MR | TECE | REE
my | m | (m®) (% (m) (m) (m) (%)
| ' ( |
1 0.0000 0.80 0.80 0.80 |
2 0.0002 0.0002 0.00010 ! 1.30 0.50 0.65 | 62.50
3 0.0005 0.0003 0.00017 | 150.00 2.30 1.00 0.77 76.92
4 0.0016 0.0011 0.0004 220.00 3.30 1.00 0.83 | 43.48
5 0.0034 0.0018 0.0007 112.50 5.30 2.00 1.06 H 60.61
6 0.0075 0.0041 0.0013 120.59 6.30 1.00 1.05 18.87
7 ‘ 0.0134 0.0059 0.0019 78.67 7.30 1.00 1.04 15.87
8 | 0.0259 0.0125 0.0032 93.28 9.96 2.66 1.25 36.44
9 . 0.0352 0.0093 0.0039 35.91 10.63 0.67 1.18 6.73
10 | 0.0474 0.0122 0.0047 34.66 11.30 0.67 1.13 6.30
11 I 0.0642 0.0168 0.0058 35.44 12.30 1.00 1.12 8.85
12 . 0.0809 0.0167 0.0067 26.01 13.30 1.00 1.11 8.13
13 ! 0.0970 0.0161 | 0.0075 19.90 13.96 0.66 1.07 | 4.96
14 ©0.1069 0.0099 # 0.0076 | 10.21 14.63 0.67 1.05 | 4.80-
15 l 0.1188 0.0119 0.0079 11.13 15.30 0.67 1.02 4,58
16 0.1303 0.0115 ! 0.0081 9.68 15.63 0.33 0.98 2.16
17 ’ 0.1426 0.0123 | 0.0084 1 9.44 15.96 0.33 0.94 2.11
18 0.1506 0.0080 I 0.0084 5.61 16.30 0.34 0.91 2.13:
19 0.1599 0.0093 , 0.0084 | 6.18 16.65 0.35 0.88 2.15
20 0.1687 0.0088 0.0084 | 5.50 17.00 0.35 0.85 2.10
B A ! 0.1792 0.0105 0.0090 ' 17.00 X
i |
o Wo R B R % W M R Gk BB %
& B ExE [ EERE | FEE | WER | GG | | PERE | R
(em) (em) (em) (%) (m?) (m*) (m?) (%)
L |
2 |
3 0.52 0.52 0.17 | 0.0000
4 2.40 1.88 0.60 361.54 0.0005 0.0005 0.00013 |
S5 3.85 1.45 0.77 60.42 0.0012 0.0007 0.0002 140.00
6 5.63 1.78 0.94 46.23 0.0025 0.0013 0.0004 108.33
7 7.14 1.51 1.02 26.82 0.0040 0.0015 0.0006 | 60-.00
8 8.98 1.84 1.12 25.77 0.0063 0.0023 0.0008 ' 57.50
9 10.08 1.10 1.12 12.25 0.0080 0.0017 0.0009 26.98
10 11.02 0.94 1.10 9.33 0.0095 0.0015 0.0010 } 18.75.
11 I 12.16 1.14 1.11 10.34 0.0116 0.0021 0.0011 22.11
12 13.03 0.87 1.09 7.15 0.0133 0.0017 0.0011 14.66
13 | 13.88 0.85 1.07 6.52 0.0151 0.0018 0.0012 13.53
14 | 14.31 0.43 1.02 3.10 0.0161 0.0010 0.0012 " 6.62
15 “ 14.96 0.65 1.00 4.54 0.0176 0.0015 0.0012 ‘ 9.32:
16 | 15.33 0.37 0.96 2.47 0.0184 0.0008 0.0012 4.55.
17 | 15.65 0.32 0.92 2.09 0.0192 0.0008 0.0011 \ 4.35.
18 15.91 0.26 0.88 1.66 0.0199 0.0007 0.0011 | 3.65
19 16.35 0.44 0.86 2.77 0.0210 0.0011 0.0011 ' 5.53
20 | 16.76 0.41 0.84 | _ 2.51 | 0.0221 | 0.0011 | 0.0011 |  5.24
]
E ij' 17.22 0.46 0.86 0.0233 0.0012 0.0012
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% 12 FKk mB® E =
B o OE R B X | BOm R B R # R
v W BIE [ FORE | LER ERE EIE | ERE | BER
(m?) i (m®) (%) ‘m (m) | (m) (%)
1 ‘ ! i 0.65 1 0.65 | 0.65
2 0.0000 ) | } ‘ 1.30 } 0.65 0.65 100.00
3 0.0003 0.0003 0.0001 3.30 ' 2.00 1.10 153.85
4 0.0026 0.0023 0.0007 l 766.67 | 5.20 I\ 2.00 1.33 60.61
5 0.0091 0.0065 0.0018 i 250.00 7.30 i 2.00 1.46 37.74
6 0.0177 0.0086 0.0030 94.51 8.30 1.00 1.38 13.70
7 ] 0.0301 0.0124 0.0043 ‘ 70.06 ‘ 9.15 \ 0.85 1.31 10.24
8 i 0.0438 0.0137 0.0055 “ 45.51 10.00 I 0.85 1.25 9.29
B f  0.0462 , 0.0024 0.0058 1 | 10.00 i
m%@@mﬁﬂﬁﬁ | Bo MR R B R %
7 REE IR EGE VAR MR
(em) | (em) | (cm - (%) (m*) (%)
o a
2 ‘ |
3 1.18 1.18 0.39 I 0.0001 0.0001 0.00003
4 3.44 ‘ 2.26 0.86 191.53 } 0.0009 0.0008 0.0002 800.00
5 5.99 ; 2.55 1.20 74.13 ] 0.0028 0.0019 0.0006 211.11
6 ‘ 7.78 ; 1.79 1.30 29.88 } 0.0048 0.0020 0.0008 71.43
7 | 9.55 ! 1.77 1.36 & 22.75 | 0.0072 0.0024 0.0010 50.00
8 10.86 {‘ 1.31 1.36 13.72 L 0.0093 0.0021 0.0012 29.17
B fiF | 11.16 } 0.30 1.40 L 0.0098 0.0005 0.0012




— Plate 1—

Phot. 1 E o--IEHiE
Soil profile in E.

Condition one year after planting.
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Phot. 3 KR TFTETHEL TWAHAK EHEED
Seedling by natural seed-shedding. (Seed-trees, backwards)




— Plate 2—
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Phot. 5 B DL
Stand condition in B.

Phot. 6 B OREDHRIN
Condition of crowns in B.



— Plate 3
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Phot. 7 D DY

Stand condition in

a
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Phot
Stand cond

in C.
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Phot. 9 D @
The remote view of stand condition in D.



— Plate 4—
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Phot. 10 E okt
Stand condition in E.

Phot. 11 F ML
Stand condition in F.



