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Annual shoot elongation of Pinus pumila (Pall.) Regel growing in Tukuringra mountains,
Amur region, Far East Russia

Naoya Wada', Keiji Kushida', Kobayashi Makoto®, Bryanin Semen Vladimirovich’, Nemilostiv Yury Pavlovich*, and
Lisovsky Viktor Viktorovich’
'Center for Far Eastern Studies, University of Toyama
*Graduate School of Environment and Information Science, Yokohama National University
*Institute of Geology and Nature Management, Far East Branch of Russian Academy of Science
* Far Eastern State Aguricaltural University
> Zeysky Nature Reserve Bureau

Alpine dwarf pine Pinus pumila (Pall.) Regel, which is distributed throughout northeast Asia, from the arctic tundra in Russia
to alpine life zone in Japan, is an evergreen coniferous scrub. In Japan, it’s found in alpine life zone above the timberline, and
formed zonal distribution. The pine begins to elongate its terminal buds in early summer just after snowmelt, and terminates in
mid-summer (Kajimoto 1993). The shoot does not elongate further in the following years. Taking this property into account,
annual elongation of the past two to three decades are measurable. So far, several studies demonstrated that annual shoot
elongation of P. pumila was positively correlated with summer temperature in the previous year. Most of these studies were
carried out in alpine life zone in Japan, while there is very scarce information for P. pumila growing in the Continent in Russia.
In Japan, increasing trends in air temperature and shoot growth of the pine have been reported (Wada et al. 2005). It’s also
interesting whether or not P. pumila show increasing trends in their growth affected by global warming, in the alpine zone of
Russian Far East, where impact of human land use has been considerably scarce. In the present study, we report annual
variation in shoot elongation of Pinus pumila growing in two mountains in Zeysky Nature Reserve, Amur region, Russian Far
East. The ambient temperature, measured by small thermo-logger attached on the shoot at ca. 30 cm length from the terminal,
showed minus 25 °C in in the coldest day of the winter in 2011. This suggests that the effect of insulation by snow cover was
not active for shoots in P. pumila in the mountains in Russia, because of less snow cover. Annul shoot elongation showed a
synchronized growth within a population. The shoot growth was positively correlated with air temperature in October in the
previous year. We discuss about these properties of shoot growth in Pinus pumila in Russia, as compared to that in Japan.
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