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Tomitaro TOHYAMA and Kenji SHINTANI

Leaf length as a genetical indicator of Japanese 2—lealed pines
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Table 1 Branchlet and leaf size of a large branch of an Akamatsu tree
Boom | umEEM R OB | BB | E M| % B |EEmsEE %ﬁi
order | current br.| branch |lensth of br.|wide of leaf | L of leat | SE%V | TGy
cm cm mm cm %
1 6 0.15 2.2 0.79 4.7 0.82 17
2 16 0.17 2.8 0.80 6.2 1.23 20
3 4 0.28 6.0 0.92 10.1 1.78 18
4 72 0.28 6.1 0.9 9.8 1.19 12
5 51 0.36 9.5 0.98 10.8 1.62 15
6 22 0.44 13.0 1.04 1.6 1.40 12
7 7 0.56 20.4 1.07 1.6 1.59 14
H2E THTVHEHROEERE (cm)
Table 2 Leaf length of an Akamatsu tree
B e B K ’ ’ . A 5 AL B B R E
crown layer mean of dir. st. dev.
N 10.8 10.8 10.9 8.8 8.8 10.0 0.99
S 15.4 12.7 11.8 8.9 7.9 1.3 2.66
E 13.7 11.2 1.6 ‘11.5 10.2 1.6 1.14
w 12.5 1.5 1.3 9.7 8.0 10.6 1.58
mean of C. layer 13.1 11.6 1.4 9.7 8.7 10.9
St. dev. 1.51 0.71 0.34 1.07 0.90
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Table 3 Difference significance

between leaf 1. of crown layers

B &

crown layer

Note :
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MgSOy4 40 p. p. m
CaCl, 40 p. p. m
FeCly 5p.pm
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Table 4 Leaf length of clone trees
Conc. of
plot 1 plot 2 plot 3 plot 4 plot 5 plot 4 mean St. dev.
N-fertilizer
100 p. p. m 15.0 15.8 15.1 12.5 14.0 14.8 14.5 1.05
50 141 13.9 12.0 12.3 13.9 14.3 13.4 0.90
25 14.7 14.7 1.9 13.7 14.4 14.4 13.9 0.98
10 14.0 12.3 11.6 13.9 13.4 13.4 13.1 0.87
0 12.9 14.2 14.5 13.1 10.3 14.3 13.2 1.44
mean 14.2 14.2 13.0 13.1 13.2 14.2 13.7
St. dev. 0.73 1.16 1.48 0.63 1.49 0.46
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Table 5—1 Leaf-length, resin duct numbers. and Akamatsu 9, of some Pinus clones
s~ v | s B |meme | sney | seer | mees | 2ng |7 oo TEERIEN
Clone Name L-length | St. dev. C. V. r. d. No. | St. dev. C. V. AKa. 9, chief r. d.

1 13.5 0.65 4.81 9.1 9 2.0

AR E B 08 i wd % IS

Ya;‘olfa i 13.6 0.53 3.89 9.1 9% 1.6
14.0 } 0.85 | 6.07 9.5 0.74 7.89 93

1 12.0 0.68 5.67 9.1 100 2.0

n x| 2 12.2 0.46 377 9.3 100 2.0

4 3 13.1 0.70 5.34 9.4 100 2.0

Yatuka | 4 14.6 0.42 2.87 12.4 89 2.0

10 5 12.0 0.39 3125 10.8 95 2.0
12.8 110 | 8.61 10.2 1.52 4.9 97

1 10.5 0.35 3.33 9.1 97 1.8

o ml 2 10.6 0.44 4775 8.1 %3 1.3

ot 3 1.1 0.46 4,14 8.6 100 2.0

o 4 1.7 0.34 3116 8.9 94 75

109 | 055 5.01 8.7 0.95 | 10.49 % |

1 11.7 0.22 1.88 11.4 9% 2.0

- o 2 134 0.5% 4.04 113 95 75

3 11.8 0.54 4.57 1.7 97 2.0

Gotu 4 12.7 0.51 4.02 1.0 91 78

0 5 8.3 0.57 6.87 9.4 100 2.0
11.5 0.75 6.08 11.0 0.89 7.52 9%

1 15.9 0.61 3.84 10.1 12 0

" ml 2 17.8 0.41 2.30 98 23 0

3 16.8 0.78 4.64 93 24 0

Masuda | 4 15.9 0.49 3.08 8.9 18 0

102 5 18.3 0.35 1.9] 10.5 18 0
16.9 1.10 6.49 9.7 0.85 8.76 19

1 13.1 0.78 5.95 8.6 18 0

o Bl 2 14.0 0.65 4.64 9.7 2 0

ot 3 12.3 0.70 5.69 10.0 21 0

i 4 113 0.39 3.45 9.6 2 0
| 127 1.10 8.48 9.5 0.8 8.42 21

1 12.1 0.52 4.29 9.2 0 0

- E| 2 15.0 0.48 390 10.7 0 0

3 3 12.3 0.25 2.84 9.2 0 0

Nima 4 16.9 0.68 4.02 125 0 0

1o 5 9.2 0.28 3.04 9. 0 0
13.1 1.60 | 11.37 10.4 | 1.75 | 16.82 0

o 14.7 0.18 1.22 8.6 0 0

B o | g4 0.92 | 65 | 108 0 0

Oki 3 1.2 0.42 3.84 7.0 0 0
101 133 | 050 | 375 88 | 1.75 | 19.88 0

- g ] 10.6 0.67 6.32 6.8 0 0

. 2 12.8 0.33 258 8.7 0 0

Oki 3 14.3 0.45 314 9.9 0 0
102 126 | 045 | 358 82 | 1.2 | 1610 0
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Table 5 — 2 Leaf-length, resin duct numbers, and Akamatsu 9, of some Pinus clones

yooo— Lg% | % B | S | ZeE | e | e | ZR |7 o< o SERENEE
Clone Name L-length | St. dev. C. V. r. c. No. | St. dev. | C. V. Aka. 9, chief r. %
1 11.9 0.40 5.04 8.9 2% 0
- ml| 2 11.8 0.61 5.17 8.9 ) 0
3 13.2 0.38 2.87 9% 33 0.2
Hirata 4 13.0 0.51 3.9 10.6 2 0
101 5 13.4 0.60 4.47 95 28 0
12.7 0.85 6.71 9.4 0.89 9.47 28
1 12.1 0.92 7.60 9.1 100 2.0
. = 2 1.7 0.66 5.64 101 100 2.0
A 2 13.4 0.83 6.19 9.4 100 2.0
Tishi 4 1.7 0.75 6.41 91 100 2.0
1of 5 12.5 0.56 4.48 10.2 100 2.0
12.3 1.05 8.55 9.6 0.89 9.27 | 100
1 11.6 0.42 3.40 11.4 86 1.9
% m| 2 9.9 0.41 4.14 10.9 86 1.9
3 1.1 0.36 3,94 12.0 81 1.7
Oda 4 131 0.39 2.97 12.3 81 2.0
01 5 12.6 0.44 3,49 12.8 76 1.8
o7 | otas | oess | e | 17 | 9ss | e
1 10.0 0.49 4.90 9.2 100 2.0
H wl| 2 10.8 0.3 3,40 9.7 100 2.0
Naka 3 10.6 0.67 6.3 94 100 2.0
o 4 11.6 0.48 4.13 10.9 100 2.0
‘ 10.8 0.75 6.97 9.8 114 | 11.63 | 100
1 13.9 0.72 5.18 12.0 9 2.0
.0 T B i8I Eog
Mﬁﬁh 4 13.8 0.51 3.69 12.0 91 2.0
14.2 1.%5 9.5% 1.3 0.74 6.55 74
1 12.8 0.59 4.61 11.0 93 2.0
e om| 2 17.5 0.45 3.91 105 95 2.0
B 3 137 0.39 2.97 11.7 90 2.0
Nogi i 1.7 0.59 5.04 10.5 97 2.0
o1 5 10.6 0.3/ 3.49 10.5 94 2.0
11.9 1.05 8.79 10.8 0.9 8.33 94
1 8.9 0.35 3.39 9.2 99 2.0
o w2 10.6 0.49 4.62 10.3 98 79
B 3 1111 0.88 7.93 10.6 100 2.0
Nogi A 8.3 0.63 7.59 8.8 100 2.0
s 5 10.5 0.57 5.4% 10.0 100 2.0
9.9 115 | 11.64 98 | 1.01 | 10.31 99
1 11.4 0.43 3.77 9.0 100 2.0
2 o 2 12.1 0.59 .88 9.0 100 2.0
3 10.8 0.56 5.18 8.4 100 2.0
Mino 4 1.8 0.37 314 8.2 100 20
1of 5 9.3 0.42 4,52 8.6 100 2.0
IRIE 1.15 | 10.00 8.6 1.01 | 11.74 \ 100
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Table 6 Leaf length and Akamatsu 9, of some clones
® e 7o © w B W m 5?1‘%‘%4%"\5$56&?I7§‘28%_
elite No. 1101 | Na—101 | Mi—107 | No—108 | 'Y=100 | 6103 | ‘G101 | No—10]
#, long. om 123 | 108 | 1.1 9.9 | 128 | 15| 109 | 1.9
7 marsa o 100 | 100 100 99 97 9% 9% 94
Hlﬁ 3
No G RIHBAZH | 2 2 2 1.98 | 2 1.8 | 1.65 | 2
9 10 1 12 13 14 15 16 17
b H A R X H ¥ A ; Ay 53] = < | # * | 4 *
Ma—101 Y—101 0 —101 H—101 G—102 | Ma—102 | Ni—101 | Ox—101 | Ok—102
13.6 14.0 11.7 12.7 12.7 16.9 13.1 13.3 12.6
93 93 83 28 21 19 0 0 0
2 1.70 1.86 0.04 0 0 0 0 0
1112 7havv Pinus densiflora
132 74 ,a<v P. densiflorax P. Thunbergii
14—-17 »uv<wy P. Thunbergii
22 7a~xvE SHEEEROSMISEIICNT 5 FTEEICET 2 BISEROELDY%
Note Akamatsu 9, : marginal resin duct no./whole r. d. no. in needle section. X100

Summary

We supposed that the leal form of the physiologically {avoured part of a tree would serve as
a genetical indicator. Considering that the lower part of the crown of a SUGI (Cryptomeria
japonica) tree is in such a condition, we made comparisons of the form of leaves obtained from
this part among several races and among natural forests. From the results of those comparisons,
we proved the existence of “‘ecocline” in the leaf angle of natural forests in the western part of
Honshu.

We assumed that the leaf length of japanese two-leafed pines would be useful as the genetical
indicator of this pine. Measuring leaves of all current year branchlet attached to one strong
branch located on the upper part of an AKAMATSU (Pinus densiflora) tree, we found that
leaves of the outer part of the branch were the longest. Measuring leaves on every part of this
tree (in all the four directions and five layers of its crown), we found the longest on the sunny,
upper two-filth part of this crown.

Among 30 trees of five-year-old clone of AKAMATSU and between them and their mother
tree, there was no significant difference in the leaf length. So, we concluded that the leaf length
of the longest of a japanses two-leafed pine might be recognized as a genetical indicator of them.

Furthermore, we took leaves of several clones of japanese two-leafed pine, measured their
length and examined the number and the location of resin ducts seen in their cross sections.
Results are shown in Table 5 and 6. The relation between the leaf length and the degree of
AKAMATSU-KUROMATSU hybridity (indicated tentatively by the ratio of the number of mar—

ginal resin ducts to the total number in the cross section) is not very significant.
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