03

1988 - Vol. 22 N




SILVA FENNICA

A quarterly journal of forest science

PUBLISHER - JULKAISIJA

The Society of Forestry in Finland
Suomen Metsétieteellinen Seura r.y.

EDITORS - TOIMITUS

Editor-in-chief — Vastaava toimittaja
Editor — Toimittaja

Markku Kanninen
Tommi Salonen

Unioninkatu 40 B, SF-00170 Helsinki, Finland
tel. +358 0 658 707, telex 125 181 HYFOR SF

EDITORIAL BOARD - TOIMITUSKUNTA

Juhani Péaivanen (University of Helsinki), Kari Mielikdinen (Finnish Forest Re-
search Institute), Paavo Pelkonen (University of Joensuu), Risto Seppalé (Finnish
Forest Research Institute) and Tuija Sievanen (Finnish Forest Research Institute).

AIM AND SCOPE - TAVOITTEET JA TARKOITUS

Silva Fennica publishes papers rele-
vant to Finnish forestry and forest re-
search. The journal aims to cover all
aspects of forest research, ranging
from basic to applied subjects. Be-
sides research articles, the journal ac-
cepts research notes, scientific cor-
respondence, and reviews.

SUBSCRIPTIONS - TILAUKSET

Subscriptions and orders for back is-
sues should be addressed to
Academic Bookstore, P.O. Box 128,
SF-00101 Helsinki, Finland. Annual
subscription price is FIM 220. Ex-
change inquiries can be addressed to
the editorial office.

Silva Fennicassa julkaistaan artikke-
leita, joilla on merkitystad Suomen met-
sétalouden ja metsantutkimuksen
kannalta. Sarja kattaa metsatalouden
kaikki osa-alueet ja julkaisee seka
metsatieteen perusteita kasittelevia
ettéd sovellutuksiin tahtaavia kirjoituk-
sia. Tutkimusraporttien liséksi julkais-
taan tiedonantoja, keskusteluartikke-
leita ja katsauksia.

Tilaukset ja tiedustelut pyydetaan
osoittamaan toimitukselle. Silva Fen-
nican tilaushinta kotimaahan on 160
mk, ulkomaille 220 mk.

SILVA FENNICA

1988, Vol. 22 N:o 3

Frost hardiness and over-wintering of
forest trees

Metsapuiden pakkaskestivyys ja talvehtiminen

HEIKKI HANNINEN & PAAVO PELKONEN (EDS.)

SUOMEN METSATIETEELLINEN SEURA

THE SOCIETY OF FORESTRY IN FINLAND



Hianninen, H. & Pelkonen, P. (eds.) 1988. Frost hardiness and over-wintering of
forest trees. Tiivistelma: Metsdpuiden pakkaskestdvyys ja talvehtiminen. Silva
Fennica 22(3): 177—255.

The issue consists of eight articles, which are based on a co-nordic conference ”Frost
hardiness and over-wintering in forest tree seedlings”, held in Joensuu, Finland,
during December 1—3, 1986. The whole annual cycle of the trees is considered.
Empbhasis is given on methods for the study of frost hardiness, genetic variation in
frost hardiness, nitrogen metabolism, bud dormancy release, and joint effect of
natural and anthropogenic stress factors in the winter damage of forest trees.
Practical implications for tree breeding and nursery management are discussed.

Kooste kasittda kahdeksan erillistd artikkelia, jotka perustuvat Joensuussa
1.—3. 12. 1986 pidetyssa yhteispohjoismaisessa seminaarissa ”Metsdpuiden taimien
pakkaskestdvyys ja talvehtiminen” pidettyihin esitelmiin. Artikkeleissa kasitelliin
puiden koko vuotuista kehityssyklid. Erityisesti tarkastellaan pakkaskestivyyden
mittausmenetelmid, pakkaskestavyyden geneettista vaihtelua, puiden typpiaineen-
vaihduntaa, silmujen lepotilan purkautumista seka luontaisten ja antropogeenisten
stressitekijoiden yhteisvaikutusta puiden vaurioitumisessa. My®és tulosten merkitys-
ta metsanjalostuksen ja taimituotannon kannalta arvioidaan.
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Preface

A co-nordic conference titled ”Frost hardi-
ness and over-wintering in forest tree seedl-
ings” was held at the University of Joensuu
during 1—3 December, 1986. The conference
was organized jointly by the Committee for
tree seeds and seedlings in Nordic countries
and the Academy of Finland. About fifty
researchers and practical foresters, represent-
ing all Nordic countries excluding Iceland,
participated in the conference. A total of eigh-
teen presentations were given. This issue con-
sists of eight studies, which are based on
presentations given at the conference.

In the first article, the accuracy of the
impedance method in assessing frost hardi-
ness is discussed mainly on the basis of a
literature review. In this article, the import-
ance of further development of the measure-
ment methods for frost hardiness is clearly
pointed out.

Frost hardiness is the main theme also in
the next three studies. In the second article,
effects of summer frost and frost desiccation is
studied for a large number of coniferous
species. In the third and fourth articles,
families or progenies of one conifer species are
screened for frost hardiness. Genetic differ-
ences in frost hardiness, both at the species
and the family level, are demonstrated, and
the possible implications for tree breeding are
discussed. On the basis of these three articles,
the prospects for future breeding seem prom-
ising. In the fifth article, the effect of previous
environmental conditions, on the hardiness
development of the trees, is studied. The
study points again out that the annual cycle
of the trees should ultimately be considered

as a whole, when the climatic adaptation is
studied.

The annual development of seedling frost
hardiness is closely related to other phy-
siological changes, which take place during
the annual cycle. In the sixth article, the
seasonal variation in the nitrogen metabolism
of the trees is examined during the whole
annual cycle. The seventh article deals with
the classical problem of bud dormancy re-
lease in forest trees, using a modelling ap-
proach.

In the last article, the joint effect of natural
cold stress and anthropogenic stress factors
on the winter damage of the trees is studied.
On the basis of this article it is evident that
natural stress factors must be strictly taken
into account when the hazards caused by
anthropogenic environmental changes are
evaluated. Thus, also from this point of view,
sound basic information on the annual cycle
and climatic adaptation of trees is urgently
needed.

We hope that this issue will give an over-
sight to nordic research carried out in the
fields of frost hardiness and over-wintering of
forest trees. We express our sincere thanks to
Mr. Jan Heino and Dr. Pentti K. Risinen for
their initiative in arranging the congress, to
the authors of the articles for their valuable
contributions, to Barbara Thompson for lin-
quistic revision of most of the articles, and to
Academy of Finland for financial support.

Joensuu, April 13, 1988

Heikki Hanninen Paavo Pelkonen
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