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Fig. 1. Anatomical charcteristics in cross
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Table 1. Number of resin duct (A) and the frequency distribution of resin duct
types (B) in the needle on F; hybrid and progeny of their parents.

C(A) Number of resin duct per a needle

P. thunb. P. ti}z(unb. P. masso.
- P. masso.
(F.P) (Fy) M. Py
Main resin duct 2.040 2.040 2.0£0
Sub resin duct 2.2:41.2 4.6+1.8 6.4:£0.5
(B) Frequency distribution of resin duct types
Resin d T P. thunb. P. tl;(zmb. P. masso.
esin duct ypes P. masso.
(F.P) F) (M. P)
(%) (%) (%)
A 100. 0 32.0 0
Main A+B 0 30.0 0
A+B+C 0 38.0 0
C 0 0 100.0
Individual tree -
A 100. 0 0 0
A+B+C 0 70.0 0
Sub A+C 0 8.0 0
B+C 0 8.0 0
C 0 14.0 100.0
A 100.0 91.2 0
Main B 0 5.8 0
C 0 3.0 100. 0
Total needles
A 100.0 4.0 0
Sub B 0 10.9 0
C 0 85.1 100.0

Resin duct types;
A: Medial; Being situated within the mesophyll
B: Pseudo-external; Not directly touch the hypodermis, but put in one or more thick-
walled cells like sandwich between the hypodermis and the resin duct.
C: External; Touching only the hypodermis,
F.P. : Progeny of female parent, Pinus thunbergii Parl. by open pollination.
Fy : F, hybrid, P. thunbergii x P. massoniana by artificial pollination.
M. P.: Progeny of male parent, P. massoniana Lamb. by open pollination.
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numbers and external num-
bers on the sub resin ducts
of 12 year-old F; hybrids.
Each mark shows the mean
value of 30 needles collected
from different individual
tree.
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Fig. 3.
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Allometric correlations bet-
ween length (L) and dry
weight (W) of a needle.
Symbols are same as shown
in Table 1.
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Table 2. Properties in the progeny stands of each parents by open
pollination and F, hybrid stand.

P. thunb. P. ﬁ;(unb‘ P. masso.
: P. X
(F.P) Fy (M. P.)
Age 12 12 12
Number of trees (no./ha) 3895 2935 2225
Mean diameter at brest height (D, cm) 8.32 9.87 10.90
Mean tree height (H, m) 5.57 8. 44 7.19
Basal area at brest height (m?/ha) 23. 26 23.73 22.59
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Fig. 7. Allometric correlations beiween D2.H and stem volume (V) and between
Vs and dry weight of stem (Ws) in 6 samples of 12 year-old F, hybrid
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Fig. 8. Allometric correlations between W, and W, (dry weight of branch), W
and W, (dry weight of leaf; needle) in sample trees.
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—5.60m
Table 3. Biomass of 12 year-old F, hybrid
stand. NL
Orean Biomass (d. wt.)
g : (ton/ha) oL
Stem  (Yy) 22.62 ton/ham
Branch (Yj) 17.77 ( 1 ) 1
Leaf (Y1) 13.51 5 0 5 10
Total 5390 Fig. 9. Productive structure diagram of
12 year-old Fy hybrid stand.
(S: Stem, B: Branch, NL : New
leaf and OL: Old leaf)
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Résumeé

In this paper the characteristics of morphology and growth of 12-year-old F, hybrid
artificially cross pollinated between Pinus thunbergii Parl. as female parent and P. massoniana
Lamb. as male parent were investigated for comparing with the progeny trees of open
pollinated parents of each species. The plantations were established in Tokuyama Experi-
mental Forest Station, Kyoto University located at Yamaguchi Prefecture in 1970, and the
investigation was carried out in 1980.

The resuits are summarized as follows;

1) The number and position of main and sub resin ducts in the needles of F, hybrids
showed medial characters between the progenies of female and male parent.
2y The position of resin ducts is the genetical characteristic of the species. The main
resin ducts in the needles of Iy hybrids mostly situated within the mesophyll, that were the
same as female parent progenies (medial). However, the sub resin ducts in F, hybrids
mostly developed the position same as the male parent progenies (external).
3) On the quantitative character of the length and the dry weight per a needle, I,
hybrids showed the medial character between the progenies of parents.
4) The correlations between the position of resin ducts (R.D. 1) and quantitative charac-
ters could be found clearly in F, hybrids and progenies of parents.
5y The progenies of male parent has inherited a sweeping or forking habit. However,
such habit has been scarcely observed in F, hybrids.
6) The height (H) and diameter (D) of F, hybrid trees showed nearly medial in those
of the progenies of parents.
7y Allometric correlations among each organ of F, hybrid irees are as {ollows;

Vs =0, 109 (D?-H)o.856

We=0, 290 Vg

Wp=0, 318 Wg!i-se8

Wy==0, 395 Wgt.2i6 (W : dry weight)
8) The biomass of F, hybrid stand 53, 9ton/ha, 22, 62ton/ha, 17,77 ton/ha and 13,51
ton/ha for total organs, stem, branch and leaf respectively.





