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Cold storage of already after-ripened beech (Fagus silvatica L.)
seeds

INTRODUCTION

Beech seed * when dried to about 10% of water content in their fresh
weight can be stored successfully for a longer time in sealed containers
at temperatures below 0°C (Nyholm, 1954, 1960; Messer, 1960;
Buszewicz, 1962b, 1964, Schonborn, 1964; Machanicek,
1965; V1 a se, 1968). In earlier papers (Suszka, 1966, 1974) the author
reported on the storage of beech seed originating from the lowlands of
Poland, which after 4 winters at —10°C have lost only about 20% of their
initially very high (98%) germinative capacity. Seeds from the Polish Car-
pathians from an elevation of 900 m were stored over 5 winters in the
same conditions loosing during that time 34% of their initial (80%) ger-
minative capacity. The lowland seeds for these experiments were col-
lected immediately after falling off the trees which made it possible to
estimate their real after-ripening requirements. These latter seeds when
stratified immediately at different constant temperatures in the range
1° - 5°C germinated from the 90th till the 150th day of cold stratification.
Seed stored for 2-4 winters germinated during cold stratification some-
what later, but the length of the germination period (50 - 60 days) at 1°
or 3°C did not change. A transfer of these seeds to a higher temperature
(20°C) at the time when the first radicles began to appear caused a se-
rious reduction of the germinative capacity. Seeds originating from the
mountains collected early after seed fall began to germinate already after
about 35 days when stratified at 3°C. Here also the germination period
was as long as in the case of the lowland provenance despite the earlier
onset of germination.

Other authors used for their work mostly beech seed already partially
after-ripened during stocking or partial drying in the cool thermal con-
ditions of late Autumn or early winter. They proposed very different
lengths of the stratification period before sowing necessary for their gers

* The term “seed” used in this paper concerns always whole beechnuts.
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extending from some weeks to some months (Rohmeder,
1951).

The question which we tried to solve was to find whether it is pos-
sible to after-ripen beech seed before storage and to store them in this
state. We hoped that a partial after-ripening would allow a shortening
of the germination period which is usually long in the case of seeds sto-
red immediately after collection followed by partial drying.

For this reason two experiments were arranged both begun with seeds
collected on the day they fell off the trees. In the first experiment the
seeds were stratified immediately and at regular intervals successive
samples of seeds were partially dried and stratified again either immedia-
tely or after a period of cold storage. In the second experiment the seeds
were maintained at their initial high water content level during chilling
without any medium and at regular time intervals samples were stratified
or partially dried and treated as in the first experiment. The general
aim of this work was to find better ways of preparing beech seed for
germination and for storage than are already known.

MATERIALS AND METHODS

The seeds were collected in Autumn 1973 in the Kornik Arboretum
(Kornik near Poznan, Poland) immediately after seed fall from 5 fruiting
trees. Afterwards the empty and damaged seeds were removed and all the
remaining seed material was throroughly mixed and used for the expe-
rimental work immediately.

The water content of seeds was estimated by weighing before and
after drying at 105°C for 24 hours. All data concerning water content
given in this paper is calculated on the fresh weight basis.

The initial viability of seeds was estimated using 4 different methods:

1) the cutting test,

2) the indigocarmine (1 :2000, 1 hour at 20°C) embryo staining test,

3) the germination test on moist filter paper at 3°C (whole nutlets),

4) the stratification test (peat/sand 1:1 medium) at 3°C (whole nut-
lets).

In the latter two tests the seeds were checked at 14 day intervals.
Seeds with radicles longer than 3 mm were considered as germinated
and were removed after each checking together with moulding or decaying
seeds.

Stratification of seeds from the different experimental variants was
performed like in the viability test 3 in the moist sand/peat medium at
3°C with the same checking procedure as that described above.

Rapid drying of seeds was performed at 18° - 19°C, the seeds being
spread out as a thin layer in an air stream of a ventilator fan. The drying
time never exceeded 48 hours.
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After the end of each stratification the viability of the remaining non-
-germinated seeds was tested using the cutting test.

Each stratification variant was replicated 4 times, with 50 seeds in
each replication. For each estimation of water content 3 replicates were
used with 30 beechnuts in each of them.

Experiment 1!

The nuts were collected on September 24th 1973, the experiment was
begun on the next day. The design of the experiment is shown on Fig. 1.
Immediately after collection the seeds were tested for their water

Fig. 1. Design of experiment 1

content, their viability was estimated and the germination tests were
begun. All the remaining seeds were stratified at 3°C. At regular 4 weeks
(28 days) intervals samples were collected and dried instantly at 18°
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-19°C to 10% of water content, the weight of the partially dried
seeds was calculated earlier using their initial dry weight as basis for the
calculation. Also the water content of each sample was estimated in the
normal way (drying at 105°C and weighing) just before and just after
the termination of drying at 18° - 19°C to the calculated point. The dif-
ference between the calculated and the estimated values did not exceed
0.5% of water content.

The last sample to be dried to 10% w.c. was collected in the 12th week
of stratification (after 84 days) when the first radicles began to appear.
The drying always lasted about 48 hours. After having reached the 10%
level of water content each sample was divided into two parts. One of
them was immediately stratified again at 3°C to (test the germination of
seeds which have lost their high water content for a short period. The
other part was placed in bottles which were then sealed, and afterwards
placed at —10°C for storage lasting 14 weeks (98 days). Before and after
storage the seeds were placed at 1°C for 1 day prior to full cooling or
defrosting. After completion of each 14-week storage period the seeds
were stratified at 3°C and treated like the seeds stratified just after
drying.

Experiment 2

The beechnuts were collected over a 2-week period from September
26th till October 10th 1973, always on the day of falling from the trees.
The collection time was terminated after collection of a big enough
amount of the seed material. During the collection time the nuts were
held in perforated boxes at 10°C, that is at a temperature more neutral
for the after-ripening process than the lower temperatures 1°, 3° or
5°C. The design of this experiment is shown on Fig. 2.

The experiment was begun on October 10th 1973 and the seeds were
placed without any medium at 3°C for chilling. Simultaneously during
the whole chilling time lasting 18 weeks (126 days) the initial high water
content of the nutlets was maintained unchanged by weighing and sprin-
kling with water in the needed amounts followed by thorough mixing of
the seed material repeated at short time intervals. The aim of this pro-
cedure was to prove if it is possible to after-ripen well hydrated beech
seeds in the normal way but without any stratification medium.

At regular 3-weeks intervals samples of seeds were taken randomly
and were divided immediately in two parts, one of them being stratified
at 3°C in the sand/peat medium and the other immediately dried down
to 10% of water content. Also in this case the beechnuts were dried at
18° - 19°C to a given weight calculated on their dry weight basis, which
practically did not change during the chilling time. Only at the onset and
at the end of the chilling time the normal water content estimation was
performed, showing in the last case that there was no difference between
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Fig. 2. Design of experiment 2

the calculated and the real 10% water content level. After having reached
the planned low level of hydration these seeds were stored for additional
12 weeks at —10°C. Only in the variant with 18 weeks of chilling fol-
lowed by drying and storage the seeds were stratified after storage at
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both the temperatures: 3° and 20°C. Temperature of stratification in all
other chilling time variants was only 3°C. The cooling, storage and defro-
sting was performed as in the experiment 1.

RESULTS

A. GERMINATION OF SEEDS STRATIFIED AT 3°C AND AFTERWARDS PARTIALLY DRIED
AND STRATIFIED AGAIN IMMEDIATELY OR AFTER A PERIOD OF STORAGE AT —10°C
(EXPERIMENT 1)

The seeds for the experiment 1 were collected immediately after seed
fall (water content 23.7%) and so they were protected from any unwanted
thermal influences. When stratified they should show the real after-ripe-
ning period. Stratification of freshly collected seeds was compared with

Fig. 3. Comparison of the results of germination tests of Fagus silvatica seeds.

The tests were performed during stratification in a moist sand/peat medium or on

moist filter paper, both at 3°C. Two seed populations collected 1973 in Kornik near
Poznan were tested in experiments 1 (A) and 2 (B)

the method of testing beech seed on moist filter paper at 3°C. The results
are shown in Table 1 and on Fig. 3. This test lasted 154 days, the percent
of germinating seeds was very high (97%). All the germination occured
in the time between the 70th and the 140th day as in the sand/peat stra-
tification medium, but more energetically and more uniformly. Another
advantage of the filter paper method was easy access to the seeds and
much less labour during seed checking.
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Table 1

Comparison of germination tests of freshly collected Fagus silvatica seeds used for experiments
1 and 2 when performed in a sand/peat medium or on moist filter paper, both at 3°C. Given
also are the results of indigocarmine staining test and the cutting test

The duration of stratification for the successively sampled seed lots
was 28, 56 and 84 days, the last variant was terminated when the first
seeds began to germinate. At the termination of the three stratification
periods given above the water content of the nutles was 36.6%, 35.1%
and 36.2% respectively. These data demonstrate that the water content
of the seeds practically did not change between imbibition and germina-
tion. After drying the water content of these seeds was 10.2%, 9.5%
and 10.2%.

The results of the successive germination tests during cold stratifica-
tion and the course of the seed germination are shown in Table 2 and
Fig. 4. Both series of seeds — those stratified immediately after drying
to 10% w.c. and those after drying and a cold storage at —10°C showed
the same regularity: the longer up to 56 days was the stratification time
before drying the more energetically proceeded the germination after
drying or after drying with a subsequent storage. Seeds stratified 84 days
already had a somewhat lower germination energy and capacity. The only
difference between the two series (stored and non-stored seeds) consisted
in a more energetical germination of seeds which were stored in the fro-
zen state.

The fast partial drying and storage did not harm in any way the
viability of the seeds or their germination capacity. The germination
period was shortened in the best variants to 42 instead of 70 days as in
the case of the non-treated seeds. It followed immediately the onset of
the stratification after drying or after storage in the dried state. Specially

20 Arboretum Kornickie t. XX
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Fig. 4. Experiment 1. Germination during stratification at 3°C of Fagus silvatica

seeds when freshly collected, or when stratified for 28, 56 and 84 days and after-

wards dried to 10% of water content (fresh weight basis) and again stratified
immediately (B-D) or after storage at —10°C lasting 98 days (E-G)

Table 2

Experiment 1. Results of stratification at 3°C of Fagus silvatica seeds and of final cutting tests

of non-germinated seeds. The seeds were stratified after collection at 3°C and afterwards they

were dried to 10% of water content (fresh weight basis) and stratified again immediately or after
a subsequent storage at —10°C lasting 14 weeks
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instructive is the last variant with seeds dried when the first radicles
began to appear (after 84 days of stratification) and then stored at —10°C.
After termination of storage and defrosting they began immediately to
continue their germination during the new cold stratification at 3°C. The
question arises how would such seeds react when brought after storage
into warm conditions e.g. at 20°C. In the cold stratification conditions the
after-ripening process was simply continued and the low temperature of
storage contributed in some degree to its better progress.

B. GERMINATION OF SEEDS CHILLED AT 3°C WITHOUT ANY MEDIUM AND AFTER-
WARDS STRATIFIED IMMEDIATELY AT THE SAME TEMPERATURE OR PARTIALLY DRIED
AND STRATIFIED AFTER STORAGE AT —10°C (EXPERIMENT 2)

In experiment 2 beechnuts were collected over a two-weeks period,
always on the day they fell off the trees. The initial, water content of
these seeds was 28.3%. The seed viability was tested as in experiment 1.
The germination tests of freshly collected seeds were performed by stra-
tification, and by spreading on moist filter paper, both at 3°C (Fig. 3).
The seeds germinated between the 10th and the 20th week, but on filter
paper they germinated more energetically and to a higher percent (88.5%
in contrast to 78% in the stratification medium). These results demon-
strate that beech trees growing in Kérnik represent a lowland ekotype
with seeds having a long lasting after-ripening time.

The main bulk of seeds was kept carefully at their initial water con-
tent of 28.3% without any medium in boxes with perforated lids at 3°C.
Every three weeks till the 18th week of chilling samples of seeds were
taken for a stratification at 3°C or they were dried to 10% w.c. at 18° -
- 19°C for 48 hours and were stored at —10°C and afterwards also stra-
tified like seeds from experiment 1. The results of the experiment 2 are
shown in Table 3 and Fig. 5.

As concerns the germinative capacity of seeds from experimental
variants without drying of the seeds there is no difference depending on
the duration of the chilling time. It was always in the range 70 - 80%.
In the series of variants with drying and storage the germinative capacity
of seeds stratified at 3°C varied more, from 68.5 to 86%.

However a striking difference became visible in the behaviour of the
seeds during the chilling time and in the course of their germination.
The chilled seeds having a water content lower than the stratified seeds
from experiment 1 (28.3% in contrast to 36.6%) did not germinate during
chilling even when treated for the longest time that is for 126 days. Up
till the 105th day the longer lasted the chilling the more energetic and
shorter was the germination period during the subsequent stratification
applied imediately after chilling or after chilling followed by drying and
storage. Nearly all seeds chilled for 84 or 105 days germinated in 28 days

20*
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Fig. 5. Experiment 2. Germination during stratification at 3°C of Fagus silvatica

seeds when freshly collected (A) or when chilled at 3°C at a constant water content

of 28.3% (fresh weight basis) for 21, 42, 63, 84, 105 or 126 days without any

medium, and afterwards stratified immediately or (B-G) after drying to 10% of wa-

ter content followed by storage at —10°C lasting 84 days (H-M). In one case (M) a
stratification temperature of 20°C was also employed
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Table 3

Experiment 2. Results of stratification at 3°C of Fagus silvatica seeds and of final cutting tests

of non-germinated seeds. The seeds were chilled after collection at 3°C without any medium

and afterwards stratified immediately or after drying to 10% of water content (fresh weight
basis) and a subsequent storage at —10°C lasting 12 weeks

of the subsequent cool stratification and this germination began directly
after the onset of the stratification. These seeds were prepared for ger-
mination already during the chilling and this ability was preserved des-
pite the partial drying to 10% w.c. at 18° - 19°C and storage at —10°C.
Seeds chilled for 126 days had a lower germination energy and capacity.
It is remarkable that these latter seeds germinated nearly as good but
faster at 20°C than at 3°C. Unfortunately of the scarceness of seed ma-
terial seeds from the other chilling time variants were not tested at the
higher of these two temperatures.

We see that beech seeds can be after-ripened at a temperature just
above 0°C without any medium when their water content is sufficiently
high for after-ripening but too low for germination. Ich such conditions
(here 3°C, 28.3% w.c., aeration) the seeds were prepared for germi-
nation but this was prevented by the circumstances described. The fast
partial drying (from 28.3% to 10% w.c.) did not change the attained level
of after-ripening, so that more and more seeds could germinate immedia-
tely after an increase of their water content during stratification at 3°C.
Their physiological state was not changed by a partial drying and 84
days of storage at —10°C.

In this experiment it was shown that it is possible to after-ripen beech
seeds by chilling without any medium and that there does not exist any
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danger of an untimely germination. It is also possible to stop the after-
ripening process by rapid partial drying at temperatures not exceeding
20°C. The reached level of this readiness for germination can be preser-
ved by storage in sealed containers at —10°C. The greatest advantage of
such a treatment is the energetic and very early germination at low tem-
peratures (here 3°C) after termination of the storage period.

DISCUSSION

We have shown that it is possible to store after-ripened beech seeds,
and to preserve their germination readiness by drying and cold storage
and even to shorten substantially the germination time after drying whe-
ther followed or not by a storage.

An analysis of data on the origin of beech seed material used for
storage experiments by different authors shows that they used mostly
seeds already partially after-ripened on the ground and also later, during
the so called “drying” which should prepare them for storage. This drying
happens always in the cool time following beech seed collection that is
in the late Autumn or early winter in cellars, barns, sheds or attics. In
our experiments (Suszka, 1966, 1974) the used seeds were collected
immediately after seed fall and thus protected from any influence of the
low uncontrolled temperature when still highly hydrated. The different
stages of after-ripening of seeds seem to be the reason for the confusing
data concerning duration of the necessary stratification. We have shown
here (Figs. 4 and 5) that the stratification time after drying is strongly
dependent on the progress in the after-ripening process preceding this
drying. We have shown how different it can be even in seeds from the
same seed lot only when the time of stratification or chilling without
medium before drying was differenciated. In an earlier paper (Suszka,
1974) we demonstrated that seeds from Polish mountain provenances
(Carpathians elev. 900 m) needed a much shorter stratification time for
germination at the low temperature than the lowland provenance, but
the germination time did not differ seriously when storage was prolonged
and the after-ripening temperature was 1° or 3°C. It seems that the
mountain provenance coming from regions with much shorter periods
between seed fall and the snow fall is hereditarily adapted in the reaction
of their seeds to mountainous thermal and time conditions.

It should be pointed out that the temperature employed in our work
for drying of beechnuts is very close to that found by VBase (1969) as
the optimal temperature for rapid drying (18° - 19°C in our work, 15°C
used by Vlase).

Nurserymen are interested in energetical, high-percent germination
over a short time as early as possible after the sowings in the ground,
when there is no danger of late frosts that means when the soil and air
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temperatures are alrealy high. Is seems that the results presented in this
paper elucidate facts observed by some authors, who found that after
long-lasting “drying” of seeds in cool conditions the seeds needed only
a short stratification (Rohmeder, 1951; Schonborm, 1964). Very
interesting results were obtained by MachanicCek (1973) who did not
succeed in drying big amounts of beech seed (12.5 tons) in a cool brewery
cellar, so that after a longer period of such treatment (in reality after-
ripening) he had to dry them quickly in a hop-kiln at 10° - 25°C for
8 hours to prepare them for storage at —20°C. When these seeds after sto-
rage at this temperature over one or two winters were sown in the nur-
sery in cool conditions (but protected from freezing in the soil) a suc-
cessful germination was obtained. When sown in nurseries in late Autumn,
so that they were brought into already frozen ground or covered after
sowings by snow, these seeds did not germinate the following Spring. It
is clear that in this last case they did not find the necessary conditions
needed for completion of their after-ripening.

We hope that it will be possible to after-ripen beech seeds on a large
scale by chilling without any medium in cool controlled thermal condi-
tions, later to dry them rapidly to 10% of water content using spe-
cial drying facilities equipped with ventilators (as already proposed by
Buszewicz (1962a) or VVlase (1968), and to store them afterwards
in sealed containers at temperatures below freezing point like the not
after-ripened seeds (Suszka, 1966, 1974). The ability to germinate im-
mediately after the onset of cool stratification following their storage
would make possible to pregerminate these seeds after storage in moist
and cool conditions and to sow them when the radicles are still very short
and the outside weather still cool. This should assure an energetical mass
seedling emergence in the nursery. The problem still to study is to see
if the 12 - 14 weeks of storage employed in this work could be prolonged
to some years without any harm to the viability and germinative energy
and capacity of the seeds.

SUMMARY

1. Germination tests of beech seed on moist filter paper at 3°C result
in better and more energetic germination than the stratification tests in
moist sand/peat medium at the same temperature.

2. Freshly collected beech seed can be after-ripened not only by a cold
stratification in the sand/peat medium at temperatures from the range
1° - 5°C but also by chilling without any medium at 3°C (the only tempe-
rature studied) in aerated containers when the high initial water content
(here 28.3%0) is maintained by sprinkling and mixing. This moisture con-
tent should be preserved unchanged over the whole chilling time with
the aid of weighings repeated in regular time intervals using always the
same seed numbers collected at random.
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3. Chilled or stratified seeds can be dried from 36 - 37% in the case
of stratified seeds and from 28% for the chilled ones to 10% of their
water content (on fresh weight basis) at 18° - 19°C in an air stream from
a ventilation fan in about 48 hours. The viability and germinability of the
partially dried seeds is not lowered by this treatment.

4. Beech seeds dried after stratification or after chilling without a me-
dium to 10% of water content can be stored in sealed containers at
—10°C without any harm to their viability and germinability. Their
germination time decreases substantially with the prolongation of the
after-ripening time before drying and the subsequent storage.

5. The drying of stratified seeds should be performed at the latest
when the first radicles begin to appear. In the case of seeds of the stu-
died lowland beech provenance the best time for drying was after 56 days
of stratification that is 28 days before the onset of germination. Chilling
without any medium was extended in this study for 126 days without
any signs of germination and this after-ripening treatment gave the best
results when the seeds were chilled for 84 - 105 days and afterwards stra-
tified immediately or after partial drying followed by storage at —10°C.

6. For cooling of seeds before storage at —10°C and their defrosting
after storage they were placed at 1°C for one day.

7. In our study the storage at —10°C of earlier stratified seeds lasted
98 days, and that of seeds chilled without medium 84 days; it seems pos-
sible that this storage time could be prolonged as in the case of non-after-
ripened seeds for much longer periods.

8. From the practical point of view the best procedure would be to
collect lowland beechnuts immediately after seed fall, to bring them if
necessary to the 28% of water content, to store them at this unchanged
hydration level in containers with perforated lids in refrigeration cham-
bers maintained at 3°C, to dry them afterwards rapidly at 15°-20°C
(after 84 - 105 days of chilling) down to 10% of water content and to store
them at —10°C in sealed containers, after cooling at a low near 0°C tem-
perature for one day. After completion of the storage period the seeds
should be defrosted at the near 0°C temperature and sown in the ground
directly when the soil temperature is still low or after a short stratifica-

tion. This should result in a very energetical mass germination.

Institute of Dendrology
Koérnik nr. Poznan
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BOLESt AW SUSZKA

Przechowywanie w obnizonej temperaturze nasion buka zwyczajnego
(Fagus silvatica L.) przysposobionych uprzednio do kietkowania przez
chtodng stratyfikacje lub sktadowanie w chiodzie

Streszczenie

W Instytucie Dendrologii PAN w Korniku przeprowadzono w sezonie 1973 - 74
badania nad przechowywaniem nasion buka przysposobionych bezposrednio po
zbiorze do kietkowania przez chtodng stratyfikacje lub przechowywanie w chtodzie
bez jakiegokolwiek podtoza.

Wyniki przeprowadzonych badan sg nastepujgce:

1. Nasiona buka (w catych orzeszkach) kietkujag w wyzszym procencie i bar-
dziej energicznie na bibule w 3°C niz podczas stratyfikacji w piasku z torfem
w tej samej temperaturze.

2. Spoczynek nasion buka ustepuje nie tylko podczas stratyfikacji w wilgot-
nym podtozu (piasek z torfem) w temperaturach zakresu 1°-5°C, lecz réwniez
podczas sktadowania samych orzeszkéw bez jakiegokolwiek podtoza w 3°C (jedyna
temperatura zastosowana w badaniach) w pojemnikach umozliwiajacych wymiane
gazowg przy zachowaniu bez zmian poczatkowego poziomu zawartosci wody (tu
28,3% w Swiezej masie). Te zawarto$¢ wody mozna utrzymaé przeprowadzajac
w regularnych odstepach czasu wazenie losowo pobranych prébek o stale tej samej
liczebnosci orzeszkéw, a w razie potrzeby przez zraszanie wodg i staranne mieszanie.
Ma to na celu utrzymanie ciezaru orzeszkOw na niezmienionym poziomie.

3. Orzeszki buka podsuszano z 36 - 37% w przypadku stratyfikacji i z 28%
w przypadku chiodzenia bez podtoza do 10% zawartosci wody (w Swiezej masie)
w pradzie powietrza o temperaturze 18° - 19°C w ciagu okoto 48 godzin. Sposéb ten
nie obniza ani zywotnosci, ani zdolnosci kietkowania nasion.

4. Orzeszki buka podsuszone po stratyfikacji lub po chtodnym sktadowaniu do
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10% zawartosci wody mozna przechowywaé w szczelnie zamknietych pojemnikach
w —10°C, bez szkody dla ich zywotnosci i zdolnosci kietkowania. W miare prze-
dtuzania stratyfikacji lub skitadowania w chlodzie nie podsuszonych nasion okres
ich kietkowania ulega wydatnemu skroceniu.

5. Kietkujgcych nasion buka nie nalezy podsuszaé. W przypadku uzytych przez
nas nasion (proweniencja nizinna) najwczesniejsze i najbardziej intensywne kiet-
kowanie uzyskano, gdy podsuszanie przeprowadzono po 8 tygodniach stratyfikacji,
tzn. na 4 tygodnie przed pojawieniem sie pierwszych kietkbw. W przypadku orzesz-
koéw nie stratyfikowanych po zbiorze, lecz sktadowanych w 3°C bez jakiegokolwiek
podtoza nie obserwowano zadnych oznak kietkowania az do 126 dnia, to jest az
do konca okresu skitadowania. Ten sposob likwidacji spoczynku dat najlepsze re-
zultaty, gdy skitadowanie w chtodzie trwato 84 - 105 dni. Tak przysposobione nasiona
kietkowaty intensywnie podczas stratyfikacji rozpoczynanej zaréwno natychmiast
po zakonczeniu skitadowania, jak i podczas stratyfikacji przeprowadzonej po pod-
suszeniu i przechowywaniu orzeszkéw w —10°C.

6. Schiadzanie nasion przed przechowywaniem w —10°C i ich odmrazanie
przeprowadzano w temperaturze 1°C przez 1 dobe.

7. W badaniach naszych orzeszki stratyfikowane przechowywano w —10°C
przez 98 dni. orzeszki sktadowane w chtodzie bez podtoza przechowywano przez
84 dni. Wydaje sie, ze okres przechowywania mozna bedzie znacznie przediuzy¢.

8. Z praktycznego punktu widzenia najbardziej celowy wydaje sie nastepujacy
sposéb postepowania z nasionami buka nizinnego. Zbiér orzeszkéw w miare ich opa-
dania z drzew, oddzielenie nasion pustych i uszkodzonych, jesli to konieczne — do-
prowadzenie poziomu uwodnienia orzeszkéw do 28% (w $wiezej masie), sktadowanie
ich przy tej zawartosci wody w pojemnikach z perforowanymi wiekami w chtodni
przy 3°C przez 84 - 105 dni, szybkie podsuszenie pradem powietrza o temperaturze
15° - 20°C do 10% zawartosci wody, umieszczenie orzeszkéw w szczelnych pojemni-
kach, a nastepnie (po schtodzeniu w okoto 0°C przez 1 dobe) w chtodni w temperatu-
rze —10°C. Po zakoriczeniu przechowywania i rozmrozeniu orzeszkéw (nieco powyzej
0°C przez 1 dobe) mozna je wysiewac¢ wiosng wprost do gruntu lub po krétkotrwatej
stratyfikacji chtodnej. W efekcie nalezy sie spodziewa¢ masowych wschodow.

BOJIEC/TIAB CYLUKA

XpaHeHve npy NOHWXKEHHO TemnepaType ceMsH Fagus silvatica L.
NOArOTOB/MEHHbIX K NPOpPacTaHWo XONOAHOM CTpaTuukaumen num
coflep>kaHuem B xonofe 6e3 cybcTpaTa

Pe3rome

B WHctutyTe pgeHgponorum MAH B KypHuke B ce3oHe 1973 - 1974 1. nmposogw/ioch
n3yyeHue XpaHeHus ceMaH Oyka, MOLrOTOBMEHHLIX Cpa3y nocne cbopa K MpopacTaHuio Me-
TOLOM XONIOLHOW CTpaTudmKauyMnm Wan cofepxaHuem mxX B xonoge 6e3 Kakoro-nmbo cy6-
cTpara.

Pe3ynbTaTbl NPOBEAEHHbIX UCCMef0BaHWA TakoBbl:

1. CemeHa Oyka (B LefbIX Opellkax) mpopacTaloT B 60/bleM MNpoueHTe u 6onee
3HEPrMyHO Ha NpomMokaTtenbHOM OGymare mpu 3°C, uem BO Bpemsi CTpaTU(mMKaLmn B Mecke
c TopdoM Mpu TOI Xe TemrepaType.

2. Tokoin cemsiH 6yKa MpepbiBaeTCA He TOMbKO BO Bpems CTpaTU(UKauMy BO BAaXHOM
cyb6cTpate (Mecok ¢ Topdiom) Mpu Temnepatype B npefenax 1-5°C, HO Takxke Mnpu CKna-
[MpoBaHUM OpeLKoB 6e3 Kakoro-nmbo cy6etpata npu 3°C (TOMbKO Mpy 3TO Temrepartype
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CTaBM/INCb OMbITbl), B KOHTEHepax, [Aenalolyx BO3MOXHbIM ra3o06mMeH 6e3 W3MeHeHus
WCXO[HOTO YPOBHS COAepXaHust Bogbl (B AaHHOM cny4ae 28,3% B Cblpoii macce). 370
COofiepXaHve BOfbl MOXHO YAepXuBaT, MPOBOAA Yepe3 OrpefereHHble MPOMEXYTKN BpPeMEH
B3BELUVBaHVe Cly4aliHO BbIGpPaHHbLIX MPO6 OPELIKOB (B TOM XKE CamoOM 4ucie) W B Ccryvae
HeOOXOAUMOCTU  YBMXKHEHWUS WX W MEepemellnBaHng C Lefblo COXPaHeHWsi Beca OpEeLLKOB
Ha HEeW3MEeHHOM YpOBHe.

3. Opelukn Gyka NOACYLUMBAIOTCA B TOKe Bo3fdyxa (Temnepatypa 18—19°C) B TeueHue
okono 48 uvacoB. CofepkaHue Bofbl B HUX MagaeT o 10% (cbipoit macchbl) ¢ 36 -39%
B Cfyyae cTpatidmkaumm u ¢ 28% B Clyyae CKNagMpoBaHWA MpW HW3KOW Temmepatype
6e3 cybctpata. JTOT MeTOf, HE CHWKAET HU JKM3HEHHOCTM CEMSH, HW WX CMOCOBHOCTM
K npopacTaHuio.

4. Opeluky OyKa, NOACYLUEHHble MOCNe CTPATUUKALMW WK NOCNe CKNaLUPOBaHWUsA npu
HU3KOW Temnepatype o 10% cogepXKaHusi BOAbl, MOXHO XpaHWTb B FEPMETUYECKU 3aMKHY-
TbIX KOHTeliHepax npu —10°C 6e3 Bpefa AN WX >KM3HEHHOCTW U CMOCOBHOCTM K npopa-
CTaHuio. 1o Mepe MpOANEHUA CTpaTUUKaLMU WM XONOAHOIO CKAAMPOBaHUA HEmnopcy-
LUEHHbIX CeMsH WX CMOCOBHOCTL K MNpOpacTaHWO MOABEPraeTca CYLEeCTBEHHOMY COKpa-
LLIEHMIO.

5. CTpatnmumMpoBaHHbIe OPELLUKN MOXHO MOACYLUMBATL CaMOE MO3AHee Moc/e NosBneHns
MepBbIX POCTKOB. B cny4yae wcCCnefoBaHHbIX HaMy CeMAH HU3WHHOIO MPOUCXOXAEHUS Haw-
6onee 6naronpuATHbIM 6bII0 MOACYLUMBAHWE WX TMOCME BOCbMU HedeNb CTpaTutmKaumu,
T.e. 32 uYeTblpe Hefenn [0 MOSABNEHMA MepBbIX MPOPOCTKOB. XpaHeHue B Xonoge 6e3 cy6-
cTpata NpOJO/XAaNoch B HAWWX OnbiTax A0 18 Hefdenb 6e3 Kakux-nMb0 NPU3HAKOB MpPoO-
pactaHus. 3TOT MeTof NMKBMAAUMM MOKOA CeMsH [fasan Hawiydlime pesynbTarbl TOrAa,
KOrga OoXxnaxieHue rnpogomkanocb 12 - 15 Hefens. Tak MOALrOTOBNEHHbLIE CEMEHa MOXHO
ObI0  CTPaTUMULMPOBATL C  Le/bilo  NMpopaLiMBaHWs  HErMoCPeACTBEHHO TOC/e  OKOHYaHUs
CKMafiMpoBaHNA WM MOCNe MOACYLUMBAHMA XPaHMBLLMXCA OPELIKOB W MOCMefytoLero co-
JepxxaHua ux npu —10°C.

6. OxnaxkgeHve cemaH nepeg nomelleHnem ux B Temneparypy —10°C u ux pasmopa-
>KMBaHWe OCYLLECTBNAMOCL B TeyeHue cyTok npu 1°C.

7. B Halwmx wuccnenoBaHWsAX CTpaTUULMPOBaHHbIE OpeLKM cofepxannck npu -10°C
B TeyeHue 14 Hefenb. Opellku >Ke, XpaHuBLUMeCA B Xonofde 6e3 cy6eTpata, COfepKanvcb
npu —10°C 12 Hefenb. lMpefcTaBnseTcs, YTO YKasaHHble CPOKM MOXHO OyfeT 3HauuTenbHO
YA/MHUTE MOJOOHO TOMY, KakK 3TO WMMeeT MeCTO B Cllydae MHOFONETHOTO XpaHeHus nof-
CYLUEHHBIX MOKOSALLNXCA CEMSAH.

8. C MpaKTW4ecKO TOUKM 3peHus Hauboree LenecoobpasHbiM MpPeaCcTaBsAETCA Chefy-
IOLWWiA  cNoco6 [AeicTBMA: CHOpP OpPELIKOB MO Mepe WX OMafaHus C [JepeBbeB; OTAeNeHve
MyCTbIX 1 TMOBPEXAEHHbIX OPELLUKOB; [OBefieHWe B Cny4vae HeoOXOAUMOCTU YPOBHS CcOfep-
KaHusa BOAbl B Opellkax A0 28% (B CbIpOiA Macce); CKIaAvpoBaHWe UX MpyU 3TOM YBaX-
HEHUWN B KOHTEHepbl C NepdopupOBaHHbIMK KpbilKamMyn Ha 12 - 15 Hedenb B XONOAWUMBbHUKM
c Temnepatypoii 3°C; ObICTPOE MNOACYLUMBAHWE WX BO3AYLIHbIM TOKOM C TemmnepaTypoid
15°-20°C [0 yMeHbLUeHWs cofepykaHus Boabl 00 10%; nOMeLLeHWe OpeLlKoB B Temrepa-
Typy —10°C B repmeTVWyecku 3aKpbITbIX KOHTeliHepax W nocie NpesBapuTeNbHOro CyTou-
Horo oxnaxaeHus npu 1°C. ocne OKOHYaHUA XPaHEHUA WX B 3TUX YCMIOBUSX OPELLKW B Te-
UeHWe CYTOK pa3smMopaxuBaloTcs npu Temnepatype okono 0°C. Bcrnef 3a 3TUM  cemeHa
MOXHO BbICeBaTb WAM Cpa3y Moc/ie HEenpOAO/KUTENbHON CTpaTy(uKauum caMoii  paHHei
BECHOI, HACKO/IbKO 3TO BO3MOXHO B YCMOBUAX [aHHOW LWKOAKW. B pesynbTate cregyet
0XUNAaTb MacCcoBbIX BCXOAOB.



