Seed Morphology of Pinus Subgenus Haploxylon
on Mt. Tateyama, Toyama Prefecture, Japan
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Abstract

Pinus hakkodensis MAKINO in the subalpine to alpine regions in Japan has been considered as a
hybrid of Pinwus pumile (PALLAS) REGEL and P. parvifolia SIEB. et ZUCC. var. pentaphyila (MAYR)
HENRY, or as a variety of Pinus pentaphylla MAYR.

For clarifying the taxonomical and phylogenetical relationships among these Finws subgenus
Haploxylon, a morphological study was undertaken. Sixteen populations were chosen from between
1480m and 2480m a. s.l. of the western slope of Mt. Tatevama, Tovama Prefecture. Nine to twenty-
five cones were collected from each population, and life form, seed size and seed wing size were
measured.

As a result, four groups were classified among the populations; 1) creeping shrubs which have
non-winged seeds and are distributed between 2080-2480m. 2) creeping shrubs which have seeds with
poorly developed wings or without wings and are distributed between 2250-2310m. 3) ascending
small trees which have seed with intermediately developed wings and are distributed between 1600-
1900m, and 4) erect trees which have seeds with well developed wings and are distributed at lower
than 1620m. By comparison of life form and seed morphology with the original descriptions of
Haploxylon species, the first group is identified as Pinwus pumila and the fourth group is identified as
F. parvifolia var. pentaphylla, and the second and third groups are-identified as P. kakkodensis. Asa
result of this study, it. was clarified that the plants identified as Pinus hakkodensis are surely
intermediate form between Pinus pumila and P. parvifolia var. penfaphylla, and two types were found
in this species in Mt. Tateyama.

Key words: Mt. Tateyama, Pinus hakhodensis, Pinus parvifolia var. penfaphylia, Pinus pumila,

Pinus subgenus Haploxvlon, seed morphology.
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FIG. 1. Locality map showing sampling sites in Mt. Tateyama, Toyama Prefecture.

TABLE 1. Sampling sites, sample size, and habits of Pinus subgenus Haploxylon in Mt. Tateyama.

Site Sampling Altitude Sample* Communities
No. sites {m) size  [abitat Habit Life form  Height (m)
1 Murodo-A 2480 19 gravelly scrub creeping 0.5-1.0
2 Murodo-B 2400 6 gravelly scrub creeping 0.5-1.0
3 Murodo-C 2400 10 gravelly scrub creeping 0.5-1.0
4 Jigokudani-A 2320 16 gravelly scrub creeping 0.4-0.8
5  Jigokudani-B 2320 14 gravelly scrub creeping 0.4-0.8
6  Jigokudani-C 2340 14 gravelly scrub creeping 0.5-1
7 Ootani-A 2350 24 gravelly scrub creeping 051
8 Ootani-B 2320 9 gravelly scrub creeping 0.5-1
9  Tengu 2310 19 gravelly scrub creeping 0:6-1
10  Kagamiishi 2250 13 gravelly scrub creeping 0:56-1.2
11  Mimatsu 2080 15 gravelly scrub creeping 0:5=1.2
12 Oiwake 1900 21 marshy meadow arborous ascending 1.5-2
13  Nanamagari 1740 20 marshy meadow arborous ascending 1.5-4
14 Kaminokodaira-A 1620 7 marshy meadow arborous ascending 1.5-3
15 Kaminokodaira-B 1620 15 forest arborous erect 3.0:5
16  Shimonokodaira 1460 7 forest arborous erect 5.0-15

* ; Number of cones sampled.
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FiG. 2. Measured parts of a seed.
W width; L: length: Wi:
wing length.
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TABLE 2. Seed sizes of Tengu population (Ne9).
Cone Number of Seed Seed Length of
cones (%) length (mm) width (mm) seed wing (mm)
Cone with .
winged seed 11 (58) 9.6=x0.2 6.6x0.1 0.35£0.08
Cone without § (42) 9.4:0.2 6.4£0.1 -

winged seed

% : mean + standard error.

TABLE 3. Frequency of cones with winged seeds (CWS) and seed sizes in each population.

Site CWS L{mm) W (mm) Wilmm) W/L Wi/ L

No. N (%) m+=SE % CV m=+SE C m=SE CVv m=SE Ccv m=*SE CcvV

1 19 0 8.3%£0.1 4 5.7+0.1 4 0.69+0.01 4

2 6 0 8.4+0.0 1 6.0x0.0 2 0.71£0.01 2

3 10 0 8.3%0.1 5 6.2%0.2 8 0.75+0.01 6

4 16 0 8.3x0.2 10 6.3+0.1 9 0.76=0.01 6

5 14 [\ 8.0=x0.2 7 5.7+0.1 4 0.724+0.01 6

6 14 0 §8.84+0.2 6 6.420.1 6 0.74=0.01 4

7 24 0 8.8+0.1 6 6.6+£0.0 3 0.75+0.01 6

8 9 0 3.8%+0.1 2 6.9%+0.1 3 . - 0.79x0.00 3 - .

9 19 58 5.5+0.1 7 6.5%0.1 4 0.4=x0.1 95 0.68+0.01 5 0.04x0,01 97
10 13 100 8.510.1 4 5.7£0.1 5 2.240.2 26 0.67x0.02 9 0.27£0.02 31
11 15 0 8.4+0.1 4 6.3x0.1 4 . o 0,75x0.01 3 . .
12 21 100 8.6x0.2 8 6.1+0.1 7 3.7£0.1 11 0.71+0.01 5 0.43x0.01 13
13 20 100 9.4+0.1 . 5 6.2%0.1 8 5.8£0.2 13 0.66x0.01 5 0.63+0.02 14
14 7 100 9.4+0.2 7 6.1+0.1 6 4.84+0.5 30 0.65+0.01 5 0.,51%+0.05 27
15 15 100 10.0£0.2 8 6.4%0.1 6 6.3%£0.2 14 0.64+0.01 6 0.64%0.02 12
16 7 100 9.7£0.2 7 6.8+0.1 3 6.9£0.4 15 0.70+0.02 8 0.74%£0.04 13

N : number of cones examined ; L: length of seed; W ; width of seed; Wi: length of seed wing.

# : mean * standard error.
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FiG. 4. Frequencies of fertile and sterile ovuliferous
scales in cones from the sixteen sites. The ovulifer-
ous scales are acropetally numbered from the cone
base; M : fertile scales; (J: sterile scales.
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FIG.5. Seed length variation among different life forms in the order of ovuliferous scales.
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TABLE 4. Corelations hetween seed morphology and life forms in the four groups.
A: Murodo group:; B: Tengu group; C: Giwake group: D: Shimono-
kodaira group; 0-16 mean population site number.

Life form type
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