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The Effect of Provenance Latitude on the Branching, Growth,
and Phenological Characters for the Seedlings of Larix spp.
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Table 1. Plant materials of Larix spp. used in this study

Latitude Longitude

No. Taxa Locality
N () E ()
Larix
1. L. decidua var. polonica Poland: Unknown 51 17%%
2. L. gmelinii (cajandert) Russia: Yakutia, Ust’ Maja 61 134
3. L. gmelinii China: Heilongjiang, Daxinganling 52 124
4. L. gmelinii China: Heilongjiang, Nenjiang 49 125
5. L. gmelinii China: Cult. in Liaoning, Qingshan 48 121%*
6. L. gmelinii Russia: Siberia, Tura* 63 100
7. L. gmelinii Mongolia: Ereentsav 50 116
8. var. olgensis China: Cult. in Heilongjiang, Gannan 42 128%*
9. var. olgensis China: Unknown 42 128%*
10. var. olgensis China: Cult. in Liaoning, Fushun 42 128%*
11. var. olgensis China: Liaoning 41 125
12. var. principis-rupprechtii China; Cult. in Liaoning, Fushun 39 113%*
13. L. kaempferi Japan: Nagano 36 138%*
14. L. kaempferi Japan: Nagano (mother tree: IFL)* 36 138%*
15. L. kaempferi Japan: Nagano 36 138%*
16. L. sibirica Russia: Krasnoyarsk* 56 96
17. L. sibirica Mongolia: Ulaanbaatar® 48 107

* Seeds were collected from a mother tree in each strain. Others were consist of mixed seeds col-
lected from several mother trees in each strain.
** Detail in locality was not sure, so the latitude and longitude of central point of the distribu-
tion was used for each strain.
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Fig. 2. Frequency distribution for relative height of lateral shoots in each strain of 2-year-old
larch seedlings. Number on the right side of taxa correspond to those in Table 1.
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Fig. 3. Frequency distribution for the time of terminal bud formation and that of needle
coloring on 2-year-old larch seedlings regardless of tree species and strain.
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Table 2. Phenology and size of 2-year-old larch seedlings in 1997

Date of bud Date of needle Diameter Height

No. Taxa N . .

formation* coloring** (mm) (cm)
Larix

1. L. decidua var. polonica 25 9/24 —_ 11.9 70.0
2. L. gmelinii 4 6/24 10/12 14 2.5
3. L. gmelinii 30 8/27 10/9 7.0 33.0
4. L. gmelinii 30 9/5 10/9 8.8 47.3
5. L. gmelinii 4 8/15 10/17 — 49.5
6. L. gmelinii 1 6/24 — 1.0 2.0
7. L. gmelinii 1 9/5 10/9 8.3 61.0
8. var. olgensis 30 9/5 10/12 8.7 37.7
9. var. olgensis 18 8/27 10/17 9.4 449
10. var. olgensis 20 9/10 10/12 9.9 51.0
11. var. olgensis 17 9/10 10/9 9.8 50.6
12. var. principis-rupprechtii 29 9/10 10/21 10.8 62.4
13. L. kaempferi 8 9/29 — 12.0 68.3
14. L. kaempferi 30 9/20 — 10.1 69.1
15. L. kaempferi 2 9/16 10/21 16.0 58.5
16. L. sibirica 12 6/24 10/4 3.7 6.9
17. L. sibirica 16 6/24 10/9 3.6 10.6

* The date when over half of seedlings in each strain had formed terminal bud on main axis.
** The date when over half of seedlings in each strain had turned yellow of their needles over

80%.
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Table 3. Correlations among characters of provenance latitude, phenology, and seedling height
in strains of larch seedlings regardless of tree species

Item PL BF NC H:
Provenance latitude (PL)
Time of bud formation (BF) ~0.762%*
Time of needle coloring (NC) —0.622% 0.447
Height in 2-year-old seedling (Hy) —0.756%* 0.952%* 0.547
Height in 1-year-old seedling (H,) —0.732%* 0.694** 0.829** 0.740%*

n=17, n=13 for time of needle coloring.
** 5 <0.01, * p<0.05.
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Fig. 4. Relationship between the latitude of provenance and the time of bud formation for
strains of 2-year-old larch seedlings.
*k p<0.01.
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Fig. 5. Relationship between the time of bud formation and that of needle coloring for strains
of 2-year-old larch seedlings regardless of tree species.
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Summary

To clarify the effect of provenance latitude on the growth and phenology of the
seedlings of Larix spp., seeds were collected from the provenance between N63° and N36°.
Seeds were sown at the nursery of the University Forest in Hokkaido, University of Tokyo,
Japan (N43°13’, E142°23’, alt. 230 m) in spring, 1996. Phenoclogical observations of the
time of terminal bud formation and needle coloring were made for 2-year-old seedlings of
two species and four varieties, consisting of 17 strains, giving in total 277 individuals.
Observations were made at intervals of three to seven days from June to October in 1997.
In addition, seedling height, length of the current main axis (l), and length from the bottom
to the base of the highest lateral shoot in the current main axis (k) were measured. The
relative height of lateral shoots (100 #/l) was calculated. The number of lateral shoots on
the current main axis was also counted. The relative height of lateral shoots for most of the
Japanese larch was over 409%, while for most of the other seedling strains from high
latitudes it was 0%. Seedling strains of species from low latitudes had many lateral shoots,
while those from high latitudes had only a few. Other strains, distributed between these
two in terms of latitude, showed intermediate branching behavior. These differences in
lateral shoots were derived from the difference in the response of lateral buds on the
current axis to day length. There were two peaks in the frequency distribution for the time
of bud formation which implied two groups in threshold day length. Correlation coeffi-
cients were calculated on the strains regardless of species between seedling height, time of
bud formation, time of needle coloring, and provenance latitude. Seedling height was
related to the time of bud formation (r=0.934, p<0.01). The strains early in bud formation
were not always early in needle coloring (r=0.393, ns). There was a trend that the higher
the provenance latitude, the earlier the time of bud formation (r=—0.762, p <0.01), indicat-
ing that bud formation is related to provenance latitude in Larix spp.

Key words: Larix, bud formation, needle coloring, branching behavior, provenance
latitude



Establishment of a Tissue Culture System of
Populus euphratica Oliv.

Shin WaTtanagg, Katsumi Kojima, Yuji IpE and Satohiko Sasaxki

A standard tissue culture system of Populus euphratica was established. Stem segments
with axillary buds were surface-sterilized and cultured on MS or 1/2MS media supple-
mented with various concentrations of BAP. 1/2MS with 0.25 mg/!l of BAP alone or in
combination with 0.25 mg// of NAA were optimal for primary culture. Shoots grew most
healthily and the rate of vitrification was the lowest on the 1/2MS medium supplemented
with 0.2 mg/! of BAP during subculture. The highest ratio of rooting was achieved on the
medium supplemented with 0.01 mg/! of NAA after three weeks of culture. Plantlets were
successfully acclimatized and grew in a greenhouse three months after transplanting to
potting soil.

The Effect of Provenance Latitude on the Branching,
Growth, and Phenological Characters
for the Seedlings of Larix spp.

Hiromitsu KisaNukl and Akio KurRAHASHI

To clarify the effect of provenance latitude on the growth and phenology of Larix spp.,
phenological observation and size measurement were made for 2-year-old seedlings of two
species and four varieties, consisting of 17 strains, giving in total 277 individuals from the
provenance between N63° and N36°. Branching differences were derived from the differ-
ence in response of lateral buds to day length. Seedling height was affected by the time of
bud formation. There was a trend that the higher the provenance latitude, the earlier the
time of bud formation, indicating that bud formation is related to the provenance latitude.



