Adaptability of exotic pine tree species
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Materials

Species

Provenances

Pinus Banksiana Lamb

Pinus contorta Loud

New York Adirondack Mtn U S A

British Columbia Canada

New York Adirondack Mtn U S A

Pinus rigida Mill
. . North German
Pinus sylvestris L
. . Central German
Pinus sylvestris L
. . South German
Pinus sylvestris L
20 50cm
2 100 2 49
1960 1961 20
24
40 x 25 0 1ha 1
12 ha 4 000
1
2
Climatologic data 1958 1963
Indegree | Jan. | Feb. | Mar. | Apr. | May. | Jun. [ Jul. Aug. | Sept. | Oct. | Nov. Dec. year
Cels -6.9 52 |-10 (75 |134 | 164 |206 |220 17.8 10.7 | 4.2 -1.9 81
Mean Temp.
Max.Temp. | -2.5 -04 |28 117 181 | 20.8 253 25.7 219 152 | 7.6 1.9 Extrem Max.
31.5 1960.7
Min.Temp. |-115 |-103|-62 |10 |59 109 16.2 17.2 124 6.0 |-05 -6.1 Extrem Min.
-24.3 1962.2
. 126.7 | 76.6 | 643 | 70.2| 834 | 1004 | 136.8 | 1419 | 163.2 | 67.7 | 99.2 133.8 1,264.2
Rain Fall




1958 1963
81 1 264 31 5 24 3
2
43 18 141 527 40
32
3
Chemical and physical characteristics of the soil
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5

Physical characteristics of the plantation’s soil

N A |231 66| 71| 99 83| 69| 64 5| 54 66| 28| 3
0 B |263]|265( 95| 60| 49 42| 60| 47| 13| 40 106 | 36
A | 247 7| 70| 84 69| 69| 61 8| 51 74 38| 2
No B |258 104| 60| 51 45| 59| 53 6| 46 106 | 40 1
C |27 122 55| 39 36| 55| 48 7| 44 123 | 45
No A | 242 67| 73| 96 81| 71| 61| 10| 51 66| 26| 2| 1
B
6
Chemical characteristics of the plantation’s soil
H
RZOS
HO | 'Y, |[GO| C | N |CN PP PP
o 1| BoA 6.3| 0.6|042|56|0.43 13| 28| 31| 59| 24| 16 1| 17| CL 3| 900|160
B 54| 266|025 13 |0.08 16| 37| 25| 62| 20| 17 1| 18 (CL 0|1000( 110
C 54 68| 14| 8| 7| 9 2| 11| SL 3|1 30| 10
© 2| Bc A 65| 0.6|0.30(53|0.03 16| 26| 26| 52| 22| 25 1 26| IC 0| 750|160
B 52| 13]|021|15|0.13 12| 30| 15| 45| 27| 27 1 28| IC 0|1 000f 50
C 58| 24.7]|0.17|0.2 68| 13| 81| 6| 6 1| 13| SL 0|1 000 10
o 3| Bo A 63| 06|0.32]|59(0.38 16 25| 44| 26| 26 1|1 30] IC 3| 750|160
B 56| 6.3(0.03]|20(0.16 13| 15| 23| 38| 31| 31 (31| 1IC 11 | 1 300| 110
C 5.7118.1]0.03|0.3 461 211 681 21| 21 11| SL 311 000f 140
4 5 6
1
1
P sylvestris
227gr
3 8
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Seed gquality od each tree species

. Amount Number
1000
Species Provenances pure ; / No/ No/
A | P Banksiana | New York Adirondack Mt 397 97 5102 | 1 960 | 117 000 | 229 000
B | P contorta British Colummbia 3.24 99 5747 | 1 740 | 183 000 | 318 000
C | P rigida New York adirondack Mt 6.90 98 4672 | 2 140 | 65 600 | 140 000
D | P sylvestris | North German
E | P sylvestris | Central German 7.00 95 481.0 | 2 080 | 666 000| 126 600
F | P sylvestris | South German 6.00 95 4550 | 2 200 | 833 000| 168 000
8
Result of the progress of deveropment of the seedlings
. Age
Species Provenances
ped v 1 2 3
A | P Banksiana | New York 10+ 2.7cm 17+ 4.1cm 31+ 8.8cm
B | P contorta British Colummbia 9+ 23 13+ 3.2 20+ 6.4
C | P rigida New York 10+ 2.4 15+ 3.8 24+ 7.8
D | P sylvestris | North German 10+ 2.2 14+ 3.3 27+ 7.5
E [P sylvestris | Central German 9+ 16 13+ 2.9 28+ 8.7
F | P sylvestris | South German 8+ 25 13+ 2.8 27+ 7.1
9 2 3
9
Fundgicide injure and decayed rate in nursery
Species Pronenances
A | P Banksiana | New York Fusarium 13 9.9 105
B | P contorta | British Columbia Fusarium 32.5 10.9 25
. Fusarium
c |P rigida | NewYork usariu 0.6 14.1 2.1
Pyrenochaeta
D |P sylvestris| N German Fusarium 1.0 95 13
Pyrenochaeta
E | P sylvestris German Pyrenochaeta 18 17.8 0.8
F | P sylvestris| S German Pyrenochaeta 3.3 9.9 18




P Banksiana P sylvestris

30cm

[Dha- | De- | I e~ 1 3 De- |
Species Plant | cayedrate of Plant | covedyate of Plant | covedrate of Plant | eayedrate of
Number Mum- Decayed Mumbser

| _beri |
— i e
A | a! 7 e | aa
B 441 1 0.2 441
c M| 4| 09| am
b # z| 05 841
E M1 3| o7 |
F 1 1| a2 a1
T &, 46 | 07 | 2 046

Mumm= ,‘Ihﬂ}'ed MNumber Mimi- Decayed Muomber W
| heg| | | her |

am- Decayed
ber|

4
]
3
2
1
7
2

I e

1.1 |

Q.7
0.5
Q.2
1.4
0.8

a1 |
441
441
441
441
441

2,616

16
10
2
4
2

71
41

Y
2.3
0.5
0.4
0.1
1.6
1.6

[ 1,802 =]
| 1.323| 18
1,383 8
1,323 8
1,103 8
1,323 | 15

7,038 Bl |

2.0
1.2
7
LI
0.5
L1
1.4

P contorta P rigida 25cm P sylvestris
10
10
Seedlings obtain rate per each hight stage
seedling obtain rate Rate of | Number Number
. seed of seed of seed
Species Provenances . . .
up up up | lingsup | lings up lings
15cm | 15cm | 25cm | 35cm | 25¢ 25 per kg
A | P Banksiana | New York Adirondack Mt 31 236 | 410 32.3 733 8 200 36 100
B | P contorta | British Columbia 254 | 531 19.2 23 215 8 900 39 200
C | P rigida New York Adirondack Mt 157 | 386 |414 (43 45.7 3 100 13 600
D | P sylvestris | North German 7.1 36.6 | 410 15.3 56.3 10 000 44 000
E | P sylvestris | Central German 9.3 26.7 44.0 20.0 64.0 3 800 16 700
F | P sylvestris | South German 8.2 29.6 52.0 10.2 62.2 4 500 19 800
1962
P Banksiana kg 49 000 36 000 P sylvestris
kg 46 000 44 000
1
1 81 10 18
12
P sylvestris
EUE S e oo r WA
Decayad rate of each speckes and each block
| I I N m_ 1 Tl
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Analysis of variance in decayed number

F
99.17 | 5 19.83 2.00
4427 3 14.75 1.49
54.90 2 27.45 2.77
50.30 | 2 25.15 2.54
99.03 | 10 9.90
24850 | 17
13
Average height in each species and each years after planting
Species 1961S 1961A 1962A 1993A
P Banksiana 35.2 49.3 83.2 1174
P contorta 319 45.8 73.2 109.1
P rigida 32.8 457 73.8 108.1
P sylvestris N 314 40.1 69.2 99.6
P sylvestris C 39.6 53.3 90.3 131.7
P sylvestris S 29.8 40.5 66.3 975
Mean 334 45.8 76.0 110.5
14
0 1
P sylvestris
P Banksiana
P Banksiana
14
Hight analysis of variance just after planting
F
161 5 325 16.25
150 3 | 50.0 25.00
11 2 55 2.75
4 2 2.0 1.00
20 10 2.0
185 17
Significant at 0.1 Percent level
15
01 P sylvestris

16



15 3
Hight growth analysis of variance for three years after planting

P Banksiana

Significant differences in an averal

F

1 37842 |5 275.68 17.26

1 301.05 3 433.68 27.16
77.37 2 38.69 242
262.69 | 2 131.35 8.22
159.69 | 10 15.97

1 790.80 |17

P sylvestris P rigida P contorta
P Banksiana P sylvestris

16

3

P rigida

e amount of 3-year height between tree species

P contorta

E A B C D
P Banksiana 105 | 160 | 173 | 248 | 257
New York
P sylvestris

55 6.8 14.3 15.2
N German
P sylvestris
C German 1.3 8.8 9.7
P sylvestris
S German 5 8.4
P rigida 09
New York
P contorta
B Columbia
Significant at 5 percent level 223 x 326 7.27
Significant at 1 percent level 317 x 326 10.33
Significant at 0.1 percent level 458 x 3.26 14.96
v
W SCHMIDT

1962

1960
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Regression in the tree height between Just after planting and 3-vear old



2 2 3 36

17

17
Analysis of variance at 3-year average height calculated by linear regression
F P
1 81278 |5 362.56 17.95
1 682.05 3 560.68 27.76
130.73 2 65.36 324
39.33 | 2 19.66 0.97
202.03 | 10 20.20
2 05414 | 17
18
Analysis of regression
Y 22 336X
F
2 076 1 2 076 43.25
770 16 48
2 846 17

P contorta

P Banksiana

5

P Banksiana



1 1962 22

2 1960 W Schmidt

3 1960 o 13 14

4 No 20 1962

5 JONATHAN W WRIGHTandW IRA BULL 1963 Geographic Variation in Scotch Pine  Result of a

3-year Michigan Study Silvae Genetica 12 Heft 1 1-40 Jan -Febr 1963
6 OLOF LANGLET 1959 Acline or not Cline-a question of Scotch pine  Silvae Genetica 8 13-22

Summary

The purpose of this experiment is to gauge the safety factor and the productibility of HOKKAIDO forest
for various species of trees imported from foreign countries for the purpose of reforestion in HOKKAIDO We
fulfilled the basic conditions of placing the right tree in the right site

We selected 4 species  Pinus Bonksiana Pinus contorta Pinus rigida Pinus sylvestris fromamong
the foreign-grown pine fa  ily which have been imported for test plantings in HOKKAIDO forests inthe past
and which were thought to show a certaina ount of promise of succes We started our experiment with
those seeds which we imported fro their native provenances

Interim result are as follow
1 The quality and germination ability of the tree seeds
2 Measurement of the progress of the development of the seedlings
3 Three years after planting in the experimental area we compared the progress of the various tree species
from the point of view of their adaptibility as reflected in their height growth

We measured the average amount of growth in tree height immediately after planting and
3-years after planting Analysis of variance the average tree height of each plot immediately after planting
Showed a significant differences between the tree speces at 0.1 percent level but no significant differences
between the blocks

Analysis of variance of average growth in tree height at 3-year after planting showed a significant
differences between the species at 0.1 percent level and also between the blocks at 1.0 percent level

When we compared the degree of variances in height growth which usually veveal the adaptibility of the
species We woundered whether in this case the degree of variances was due to the difference in size ofeach
seedlings at the time of planting or whether it was due to some genetically characteristick causing the
plant to adapt to the foreign forestry land

Analyzing the variance of average height of the -yearold trees  Calculated by linear regression ‘* Y

2.2+3 36X’ fro the relationship between the average height of seedlings jst after planting and
that of the 3-year old trees We found just as in the case of the seedlings immediately after planting
highly significant differences between the species but none between the blocks

From this we surmise that the respective species of seedlings began to show a variance of heightgrowth in
response to the environment

The difference ina ount of height growthbetween the various tree species

The Pinus Banksiana showed greatest amount of growth among the four species At the 5 percent level
of significant difrerence  the Pinus Banksiana and Pinus sylvestris showed superiority over thePinus
rigida Pinus contorta in the first 3 years of growth in tree height



