The selected findings presented here are Innovative In terms of their applications,
and after further development or refinement they may be harnessed In industry or
the services sector. The uses of these achievements may indeed be multiple: they
may be implemented by Industry as new products or as new research methods for
evaluating the quallty of products or services.
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Cryopreservation of genetic diversity of endangered forest
tree species producing difficult-to-store seeds

Il OVERWIEW OF RESEARCH

Cryogenic conservation techniques involve the
storage of plant tissues at the boiling temperature of
liquid nitrogen {-196°C) or its vapor (zround -135°C)
and very often use an in vitro technigue to recover
whole plants from cryopreserved explants.

The Institute of Dendrology of the Polish Acad-
emy of Scences in Karnik has developed spocessful
cryopreservation techniques and cryopreserved the
genetic diversity of the pedunculate oak (Quercus
robur L), an endangered species in Europe. This is
the first experiment described in the world lizerarure
invelving the cryopreservation of Qwersws rofwr om-
bryonic axes used to obtain plants. At present, small
trees derived from embryonic axes frozen i liquid
nitrogen are growing m the Institutes experimental
foress.

The acoms of the pedunculate oak belong w the
recalciirant sced category, meaning that they are very
sensitive to desiccation and low temperatures {below
-10"C}, making them very difficult to keep alive over
a relatively short storage duration. In the course of
the experiment, several mullimeter-long embryonic
axes isolated from acomns were first subjeceed

Fig. 1. Pedunculate pak in vilrn planblets, chisined from ambryonic
s frozen i figuid nitrogen

Before they were frozen in biguid nitropen, embry-
onic axes were dried down in control conditions to
25% water content, thawed from —196"C at 40°C, and
then cultivated in vitro on the woody plant agar me-
dium to produce propery growing seedlings (Fig.1).
Apart from recalcitrant seeds, rescarchers at the
Institute also investgate the sensitivity of seeds from
categorics more resistant to drying, 1o the mrerme-
diate and orthodox classes (Fig. 2). They have man-

Fig. 2 From botiom: meis of 2 comman birch with Ss=shs, nuts of 2 biack
alder, sphencal seads of 2 smal-lased inden, winged suts of 3 moun-
\zin eim. mois of 8 Eurpean hombesm, pits of a bird cheTy, nanpetar
nuts of a Eumopean besch, and samams of a Bwropean ash
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aged to identify safe moisture content limits for the
freezing of seeds of more than 20 forest ree species.
Bath broadleaves and coniferous seeds of forest spe-
cies were stored in lignid nitrogen at the Insomute’s
laboratory for two years. The success of these ex-
pernimenis keads 1o the conclusion that the longevity of
frozen sceds is sgnificantly longer than that of sceds
preserved in standard conditions. Similar conclusions
are to be drawn from the research of other groups.
For instance, researchers at the Mational Center for
Genetic Respurces Preservation (NCGRP) in Fort Col-
lins, Colorado {with which the Institute of Dendrol-
ogy collaborates, Fig. 3) extrapolated the results of
3i-year storage (5o far the longest in the wodd) of
orthodox seeds in liquid mitrogen or #ts vapour —show-

fig. 3. Sboring seads or isiabed seed Gxsues in ligud nitroges vapor
{-135°C) is 2 incheique ensbling plant penelic msmrees to be presemved
for even s ioag as bendreds of years. Pawel Chmielzrz (nstitute of
Dendrelogy, Poksh Academy of Sciescas] develops methads bo oryopre-
serve nak germpdazm within the framework of 2 peoject funded by 2
competiiFe grant from the Kosiusdo Fundaiion st the National Cenfer
for Gemetic Resournes Preservation in Fort Coflins, Colorado.

ing that the estimated storage lifespan should be reck-
oned in hundreds of years, rather than decades.
The resulis of the Institute’s research have
been used in the Kostrzyea Forest Gene Bank
{hetp:/fwww.Ibg.jgora.pl) established in 1995 in the
southern part of Poland, where 2n ecological disaster
took place in the 1980s. The center presently pre-
serves plant gene respurces in standard condiions
and it boasts a cryogenic unit (Fig, 4) created in 2007,
In times of global climatic change, ecological disas-
ters and fires, cryopreservation technigues will
enable the most vahiable pene resources of endan-
gered Polish forest flora, which can not be stored
by classical methods, to be safeguarded for the

Fig. 4. The Cryagesic Laboratery =t the Kosirzyca Forest Geng Bask,
crmated in 2007 [Polasd)
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