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Forest Genetic Studies on Yakutanegoyo (Pinus armandi Franch. var.
amamiana Hatusima) for a Preventive from its Extermination
1. The Actuality of the Yakutanegoyo

Shigesuke HAYASHI, Hidetaka UMATA* and Yasuko TAKAHASHI
(Laboratory of Forest Genetics and Protection)
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Table 1. Locations and areas where populations and trees are growing
Locality area Altitude Name of Number of Note
(m) population individual trees
Hirase Compartment
National forest No. 3 250 ~300 Plot 1 4 Natural forest
in Yakushima Isl, No. 4 250 ~300 Plot 2 9 "
In the site of Shimoyaku
district forest office 10 Shimoyaku-sho 8 Artificially planted
Kagoshima city I-so garden 10 Iso n "
[juin town Tokushige shrine 109 Ljuin 1 n
Chiran town Toyotamahime shirine 200 Chiran 1 "
Yokogawa town Near by Maruoka park 250 Yokogawa [ "
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Table 2. Tree height and d.b.h. of trunk, and length, width and thickness, the number of

stomatal rows and that of resin-canals per leaf of 31 trees of the Yakutanegovo

Leaf character®

Name of Tree No. Tree d.b.h.
population height Length Width Thickness  Number of Number of
{(m) (cm) (em) {(mm) (mm) resin-canals stomatal rows
Plot 1 1 20 80 6.1 0.94 0.77 2.2 11.2
2 23 80 5.7 0.98 .79 2.9 9.5
3 20 70 7.5 0.97 o 3.0 .3
4 18 60 6.8 0.89 .73 2.8 8.0
Plot 2 1 8 70 4.9 0.88 0.77 2.2 10.1
2 15 &0 5.4 0.94 0.79 3.0 8.8
3 15 70 4.9 0.94 0.79 2.7 10.1
4 15 70 4.5 0.98 0.80 2.4 10.3
5 23 70 4.9 0.95 0.77 2.5 9.7
6 18 60 5.0 0.96 0.79 2.9 8.9
7 27 60 5.6 0.91 0.76 2.7 9.4
8 25 70 4.7 0.90 0.74 2.5 7.7
9 23 60 5.2 0.90 0.75 2.6 8.2
Shimoyaku-sho 1 16 40 8.7 0.91 0.73 2.9 9.1
2 12 25 8.8 0.93 0.73 3.0 7.9
3 top was cut 10 7.0 1.04 0.81 2.6 11.1
4 " 10 5.3 0.93 0.71 2.9 8.8
5 " 10 6.8 0.97 0.78 2.7 8.6
6 " 10 8.8 0.96 0.78 2.8 8.7
7 " 10 6.7 0.92 0.72 2.8 9.0
8 n 10 8.5 0.97 0.80 2.8 9.6
I-so 1 28 100 5.7 1.04 0.85 2.0 10.8
2 14 50 6.4 1.02 0.85 2.8 11.2
3 18 70 8.8 1.18 0.94 3.0 15.1
4 15 60 6.7 1.07 0.85 2.5 12.6
5 20 60 8.9 0.97 0.78 2.5 13.3
6 28 70 10.0 0.94 0.71 2.9 10.7
7 30 110 9.8 0.99 0.78 3.0 11.3
Ijuin 1 18 50 .1 0.94 0.79 2.7 10.0
Chiran 1 15 60 .2 1.02 0.82 2.9 12.2
Yokogawa 1 18 50 8.0 1.01 0.84 3.6 11.3

* [eaf character: mean value of ten measurements
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Fig. 1. Microscopic sketch figures of needle leaf cross sections.
Figures show three different occurent case of resin canal.

Table 3. Average values of needle leef characters of five growing habitats.
Leaf
Habitat Number of Resin Stomatal
Trees Length Width Thickness canals rows
(cm) (mm) (mm)
Plot 1. 4 6.53 0.95 0.77 2.73 .25 Yakushima
I - - . } Natural
Plot 2. 9 5.01 0.93 0.77 2.61 .24 Island
Shimoyaku-sho 8 7.58 0.95 0.76 2.79 9.10 1 o
Iso 7 8.04 1.03 0.82 2,67 12,14 Ar“f‘“a”y} Kagoshima
The others 3 7.43 0.99 0.82 3.07 11.17 planted main land
Total 31 6.79 0.97 0.78 2.73 10.05
Table 4. Analysis of variance of needle characters among their growing site
Character- Source d.f. Sum of squares Mean square : F
Needle length Among site 4 45.91 11.48 8.38**
Within site 26 35.72 1.37
Total 30 81.63
Needle width Among site 4 0.0451 0.0113 4.35**
Within site 26 0.0669 0.0026
Total 30 0.1120
Needle thickness Among site 4 0.0483 0.0121 14.40**
Within site 26 0.0218 0.00084
Total 30 0.0701
Number of resin canals Among site 4 0.51 0.1275 1.49rmen s
Within site 26 2.23 0.0858
Total 30 2.74
Number of stomatal rows Among site 4 50.02 12.50 8.63**
Within site 26 37.36 1.44

Total 30 87.38
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Table 5. Analysis of variance of needle characters between natural and

artificially planted groups

Character Source d.f. Sum of squares Mean square F

Needle length Between 1 38.43 38.43 25.79**
Within 29 43.20 1.49
Total 30 81.63

Needle width Between 1 0.0229 0.0229 7.39*
Within 29 0.0891 0.0031
Total 30 0.1120

Needle thickness Between 1 0.0040 0.0040 1.74r0n s-
Within 29 0.0661 0.0023
Total 30 0.0701

Number of resin canals Between 1 0.15 0.15 1.67mem s-
Within 29 2.59 0.09
Total 30 2.74

Number of stomatal rows Between 1 14.41 14.41 5.72*
Within 29 72.97 2.52
Total 30 87.38
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Table 6. Analysis of variance of needle characters between growing locations,

Yakushima Island and Kagoshima mainland

Character Source d.f. Sum of squares Mean square 1
Needle length Between 1 16.99 16.99 7.62%*
Within 29 64.64 2.23
Total 30 81.63
Needle width Between 1 0.0393 0.0393 15.72**
Within 29 0.0727 0.0025
Total 30 0.1120
Needle thickness Between 1 0.0203 0.0203 11.94**
Within 29 0.0498 0.0017
Total 30 0.0701
Number of resin canals Between 1 0.05 0.05 0.56n0m ¢
Within 29 2.69 0.09
Total 30 2.74
Number of stomatal rows Between 1 36.09 36.09 20.39**
Within 29 51.29 1.77
Total 30 87.38
Table 7. Analysis of variance of needle characters of artificially planted trees between
in Yakushima Island and in Kagoshima mainland
Character Source d.f. Sum of rquares Mean square F
Needle length Between 1 0.36 0.36 0.17men s
Within 16 33.68 2.11
Total 17 34.04
Needle width Between 1 0.0184 0.0184 5.11*
Within 16 0.0569 0.0036
Total 17 0.0753
Needle thickness Between 1 0.0172 0.0172 6.37*
Within 16 0.0436 0.0027
Total 17 0.0608
Number of resin canals Between 1 0.00 0.00 0.00nen *-
Within 16 1.68 0.11
Tota] 17 168
Number of stomatal rows Between 1 33.62 33.62 20.38**
Within 16 26.42 1.65
Total 17 60.04
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Table 8. Analysis of variance of needle characters between naturally

growing trees and planted trees in Yakushima Island

Character Source d.f. Sum of squares Mean square F

Needle length Between 1 21.80 21.80 19.64**
Within 19 21.16 1.11
Total 20 42.96

Needle width Between 1 0.0018 0.0018 1.29n0n s
Within 19 0.0261 0.0014
Total 20 0.0279

Needle thickness Between 1 0.0007 0.0007 Q.88ron s-
Within 19 0.0154 0.0008
Total 20 0.0161

Number of resin canals Between 1 0.10 0.10 2.00non s
Within 19 1.02 0.05
Total 20 1.12

Number of stomatal rows Between 1 0.11 0.11 0.1Qnen s
Within 19 19.13 1.01
Total 20 19.24
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Table 9. Frequencies and the percentages of significance in total combinations between one

and the other individuals of two natural populations.

Leaf length Leaf width Leaf thickness No. of resin No. of stomatal
canals rows

Within |Between| Within |Between| Within |Between| Within |Between| Within |[Between

pop. pop. pop. pop. pop. pop. pop. pop. pop. pop-.
Frequency of significance 5 30 7 8 6 5 11 10 17 17
Percentage (%) 12 83 17 22 14 14 26 27 40 47
Total No. of combination 42 36 42 36 42 36 42 36 42 36
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Summary

Yakutanegoyo (Pinus armandi French. wvar. amamiana Hatusima) is a arborescent
tree species growing naturally limited to two islands of Tanegashima and Yakushima in
Kagoshima prefecture. And that species survive merely about one thausand individuals in
total. Recently, it is seriously concerned about the fact that they are damaged successively
by some pathorogenic fungis and/or insects.

This is a report on the actual situations of that tree species, and we are attending to
rescue it from its extermination in a certain way of genetic stand points.

Genetic variability is studied on five characters of the needle leaves.



