ARBORETUM KORNICKIE
Rocznik XXI — 1976

Bolestaw Suszka

Increase of germinative capacity of mazzard cherry (Prunus
avium L.)seeds through the induction of secondary dormancy

INTRODUCTION

It is known from studies on seeds of some species from the Rosaceae
family, as on Sorbus aucuparia L. (FBEemion 1931), Rhodotypos ker-
rioides Sieb. et Zucc. (FBemion 1933) and on Prunus persica (L.) Batsch.
(Flemion and de Silva 1960), as well as on seeds of species from
other families like Acer tataricum L. and Evonymus europaea L. (Niko-
laewa et al. 1960, 1964) that a temporary increase of tempreature during
cold stratification or during the cold phase of warm-followed-by-cold
stratification induces a state of secondary dormancy. Similar facts were
found in studies on Prunus avium L. seeds (Suszka 1967, 1973). Ni-
kolaeva et al. (1960) were the first to observe that after a thermal
induction of the secondary dormancy the low-temperature treatment
necessary for the after-ripening of the seeds results in the case of Acer
tataricum and Evonymus europaea in an increase of the germinative
energy and capacity, in contrast to the non-treated control seeds. Similar
effects of the thermal induction of secondary dormancy were found for
Prunus avium seeds (Suszka 1967), particularity when the thermal
stimulus acted after the first two weeks of the cold phase of the warm-
-followed-by-cold stratification.

The aim of the study reported here was to study more deeply the
possibility of increasing the germinative capacity of mazzard cherry seeds
and if possible, to eleborate on this basis a new stratification method
which would be more effective than the warm-followed-by-cold strati-
fication method developed by the author (Suszka 1962, 1964, 1967,
1970).

MATERIAL AND METHODS

Seed material: Prunus avium seeds were collected in three sea-
sons (1967, 1968, 1973) from the same eight individual trees growing in
Kérnik, Poland on the experimental fields of the Institute of Dendrology,
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Polish Academy of Sciences. These seeds were obtained from fruits col-
lected when fully ripe. The seeds were washed out from the fruits with-
out allowing a fermentation of the pulp, cleaned and dried in a shaded
airy place at room temperature. The water content of the whole stones
in the partially dried state was always in the extremal limits of 8.8 -
- 11.0%, calculated on the fresh weight basis, the water content of the
seeds deprived of the stone shell was in the limits of 5.9 - 8.7%.

Stone storage: After partial drying the seeds were placed in
bothies which after sealing were placed for a short-time storage at a
temperature of 0°C+I°C.

Viability estimation: After storage the seeds viability was
tested with the help of the indigocarmine embryo staining method
(1 :2000, 20°C, 24 hours). In a similar way the embryos of all sound
non germinated seeds were tested after the end of each stratification.

Water content estimation: After storage each seed lot re-
presenting a singular tree was tested for its water content by weighing
before and after drying for 24 hours at 105°C. The result was calculated
on the fresh weight basis.

Seed treatments: Stones from each tree after storage till the
end of November were treated separately in the experimental seasons
(1967/68, 1968/69, 1973/74) always in three different ways:

a) cold only stratification at 3°C

b) warm-followed-by-cold stratification, with a 2-week warm phase
at 20°C and a cold one at 3°C lasting 30 weeks, to allow all sound seeds
to germinate at this temperature (Suszka 1962).

¢) warm-followed-by-cold stratification as above with a thermal indu-
ction phase at 25°C lasting 2 weeks, beginning after 2 weeks of the cold
phase at 3°C. After this warm period the temperature of stratification
was again lowered to 3°C for 30 weeks. The sequence of temperatures
was: 20°C 2 weeks, 3°C 2 weeks, 25°C 2 weeks, 3°C 30 weeks.

In all these treatments the stones were checked at 1-week intervals
when stratified at 20° or 25°C, and at 2-week intervals during stratifi-
cation at 3°C. The stratification medium was a moist sand/peat 1 :1 (by
vol.) mixture. The seed/medium mixture was aerated and moistened if
necessary during checking, all germinated and eventually decayed seeds
were counted and discarded. The germination criterion was a radicle of
3 mm or longer.

Design of the experiments: see Fig. 1.

Replicates: All viability tests, water content estimations and stra-
tification variants were performed in 4 replicates, with 50 stones in each.

Statistical analysis of the results: The cumulative ger-
minative capacity values were subjected to an analysis of variance follo-
wing an arcsin transformation. In this analysis 3 variation sources were
distinguished: the treatments, the seed collection seasons and the trees,
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Fig. 1. Design of the experiment in each of the experimental seasons

together with the interactions (treatments x seasons, treatments X trees,
seasons x trees and treatmens x seasons X trees). The means calculated
for the individual variants, the individual trees, the seasons, the treat-
ments, and the elements of the essential interactions were compared using
the Duncan test for the significant differences (P=0.05). In the next
chapter only significant results are presented.

RESULTS
A. GERMINATIVE CAPACITY

The results are expressed by the germinative capacity values (in per-
cent) obtained from the 4 replicates of each experimental variant, but
for more generalizing comparisons means for the different sources of
variation were calculated on this basis as well as mean values for the
interactions of interest for us (seasons x treatments, trees x treatments)
In Fig. 2 the original data for all experimental variants are presented for
the seperate seasons of seed collection. In all these seasons the sequence
of treatments (stratification methods) from the least to the most effective
is always the same: 3°C, 20°/3°C and 200/3°/250/3°C. This is reflected by
the overall means for these treatments calculated for the separate seasons.
The differences between them are always significant. However the dif-
ferences between the germinative capacity values of the individual expe-
rimental variants are in the seasons 1967/68 and 1968/69 between the
3°C and the 20°/3°C treatments insignificant for 1 of the 8 seed sources
studied, all other differences of this kind for the remaining 7 trees are
significant. The significance of differences between the 20°/3°C and the
200/3°/250/3°C treatments depends much more on the season. In 1967/68
seeds of 4 from the 8 trees germinated insignificantly better and 1 of
them insignificantly worse after the inductive (200/3°/250/3° C) treatment
than during the simpler 20°/3° stratification, while seeds of the other
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Fig. 2. Germinative capacity of Prunus avium seeds collected from 8 individual

trees in the years 1967, 1968 and 1973, obtained after a short-term storage during

cold only stratification at 3°C, a warm-followed-by-cold stratification at 20°/3°C,

and a warm-followed-by-cold stratification interrupted in an early phase of chil-

ling by 25°C for 2 weeks to induce a secondary dormancy. Linked values indicate
non-significant differences (P=0.05)

3 trees germinated significantly better. In the other two seasons (1968/69,
1973/74) seeds of all but one single tree germinated significantly bet-
ter after the inductive treatment.

In a simplified form these data are presented in Table 1 and Fig. 3.
The differences between overall means for treatments are all significant
as well as between the means in this table, calculated for the treatments
in the separate seasons (interaction treatments > seasons).

To show better the results obtained in the different seasons the data
from Table 1 are presented in Fig. 4 in another order than in Fig. 3.
The means for the same treatments obtained in the 3 seasons lay close
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Table !

Mean germinative capacity of Prunus avium seeds collected in 3 different seasons from 8 trees and
treated separately by 3 stratification methods. Means are calculated over the trees, the means
for treatments over trees and seasons, means for seasons over trees and treatments

to each other in case of the cold only (3°C) stratification. Difference
between means for 1967/68 and 1968/69 is insignificant, and on a low

level of germinative capacity. The values for the two other treatments
are more dispersed and on much higher level, increasing in the sequence:

Fig. 3. Effect of the stratification methods on the germination of Prunus avium
seeds as dependent on the seed collection season. Means are calculated over all
the trees, the overall means over trees and seasons

Fig. 4. Effect of the Prunus avium seed collection season on the effect of the
stratification method. Means are calculated over the trees, the overall means over
the trees and treatments. Linked values indicate non-significant difference (P=0.05)
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Table 2

Mean germinative capacity of Prunus avium seeds collected from 8 trees and treated by 3 stratifi-
cation methods after each of 3 collection seasons. The means within the table are calculated
over seasons, the overall means for the treatments over seasons and trees

3°C, 20°/3°C, 200/3°/250/3°C. The differences between seasons for both
the latter treatments are in all cases significant.
The superiority of the inductive treatment is also evident from data

Fig. 5. Effect of the stratification methods on Prunus avium seeds collected from
8 trees and treated separately. Means are calculated over the seasons, the overall
means over seasons and trees

in Table 2 and Fig. 5, representing the interaction trees x treatments.
The means in this table are calculated for seeds of individual trees but
over all experimental seasons. The differences between all treatments are
always significant in the case of all the trees.

B. GERMINATION PERIOD

In Fig. 6 the course of germination in the different thermal condi-
tions applied in this study is presented, to expose the differences between
these treatments, and to explain the data from Table 3. To show these
differences we chose as an example the germination of seeds from tree
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No. 20 collected in the year 1973, that is in a year with seeds reacting
very clearly on the differenciated thermal conditions for their after-ripe-
ning. On the cumulative germination curves a major part of them falls
in the period of the most energetic germination (A), limited by 2-week
intervals with a germination percent equal or bigger than 5% (B).

Fig. 6. Course of germination of Prunus avium seeds during stratification, affected

by the different treatments. The period of the most energetic germination (A) and

the germination percentages obtained in 2-week intervals equal or over 5% of
seeds (B)

In Table 3 representing the collection seasons 1967 and 1968 and both
stratification methods based on the warm-followed-by-cold stratification
(with and without an inductive thermal stimulus) the number of weeks
in the last cold period is given, between the beginning and termination
of the most energetic germination (a) and of the duration of that period
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Table 3

Time of the most energetic germination of Prunus avium seeds collected in the seasons 1968 and

1973 from 8 trees and stratified by the warm -followed-by-cold 20°/3°C method, and by the

200/30/250/3°C method, in weeks from the onset of the last cold stratification (a). The duration
of (a) in weeks=(b).

in weeks (b). These data indicate that the inductive treatment prolonged
this period by 0.5 week and 0.8 week in the respective seasons: 1967/68
and 1973/74. The beginning of the most energetic germination was not
changed by the thermal treatments applied, counting from the onset of
the last cold stratification phase.

DISCUSSION OF THE RESULTS

The results of the experiments show clearly that the cold only stra-
tification method is of low effectiveness for Prunus avium seeds and
should no more be applied. Significantly better results are provided by
the warm-followed-by-cold stratification method (Suszka 1962, 1964,
1967, 1970) consisting of a 2-weeks warm period at 20°C and a subsequent
cold one at 3°C. This cold phase of stratification usually lasts 100-110
days till the first seeds begin to germinate in such conditions, and when
the low temperature is maintained at a constant 3°C level we can expect
that in the next 6, sometimes 8 weeks nearly all germinable seeds will
germinate. This means that for field sowing the period of emergence of
the first radicles in the stratified seed lot should coincide with the soi
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date fixed as early as possible. Sowing in the cool early Spring will
make a continuation of the seeds after-ripening in the cool soil possible —
this should last not less than 6 weeks after sowing. The soil should be
protected till the emergence of the first seedlings with straw or other
insulating material from being warmed by sunshine. The upper layer of
the soil covering the sown seeds can be warmed in April to 30°C or more
and this will induce a secondary dormancy at such a late moment, so
that the germination of most seeds will no more be possible in this sea-
son. On the other hand the date of the onset of stratification should be
set 115-125 days before the expected earliest possible sowing date in
the given soil and climatic conditions. This period includes 2 weeks of
the warm stratification phase and the rest is the needed chilling phase.

The warm-followed-by-cold stratification can be regarded as a specific
case of a stratification with an induction of the secondary dormancy, na-
mely at the begin of the stratification itself.

The method specially tested in this study is a modification of the
warm-followed-by-cold method (Suszka 1967, 1973), whose cold phase
is interrupted after 2 weeks for the next 2 weeks by a warm period at
25°C, this last temperature being the dormancy-inducing stimulus, ma-
king a new cold stratification at 3°C necessary.

Our results show clearly that the duration of the chilling period does
not change when compared with the common warm-followed-by-cold
method. The first radicles appear after exactly the same number of
weeks which means, that the effect of the 2-weeks chilling period acting
before the 25°C period was totally suppressed. There was also an unex-
pected germination-stimulating effect.

Should this method be applied for practical seed sowings, the same
precautions concerning the sowing time, and the protection of the soil
from heasting should be taken into account as in the case of a normal
warm-followed-by-cold stratification. The only difference would consist
of an even earlier beginning of the complex stratification. Its duration
would be 14+14+14+100 to 110 days, altogether 142 - 152 days, and
should begin such a number of days before the expected earliest possible
sowing date. When the onset of the field sowings would be planned e.g.
for March 10th, the first treatment that is the warm stratification at
20°C should begin between the 9th and the 19th of October of the fore-
going year. This would provide the emergence of the first radicles around
the planned sowing data, this being a sign for immediate sowing.

We have shown in this study that the positive effect of the dormancy-
-inducing treatment is strongly season-dependent, indicating the impor-
tance of the ecological conditions at the time of the seed formation still
on the tree for the ability of seeds to react to the after-ripening conditions.
There are seasons after which seeds germinate poorly, which can be hard-
ly corrected by the applied stratification method. There are also other
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seasons in which most trees produce seeds of a high ability to germinate,
specially after the warm-followed-by-cold treatment or in a still higher
percent after the more complicated but more effective dormancy-inducing
treatment. In such years the differences in the reaction of the seeds to
the applied after-ripening conditions become more evident.

It should be pointed out that the excellent results obtained with the
seed material used could not be proven in other experiments conducted
in our laboratory when seeds were used which were purchased from com-
mercial seed sources after collection, cleaning and drying by professional
seed collectors and after storage in not temperature-controlled seedstores
of the seed trade organisation. To compare such a seed material with
seeds collected and processed by ourselves we stratified 3 different com-
mercial seed lots using the 20°/3°C and the 200/3°/250/3°C method with
the same timetable as in our experimental work. The results of these
tests are presented in Table 4.

Table 4

Germinative capacity of Prunus avium seeds stratified by

the warm-followed-hy-cold 20°/3°C method, and by the

200/3°/250/3°C method. The seed material was purchasted
from commercial seed sources

This data indicates twice a very slight increase of the germinative
capacity after the dormancy-inductive treatment, and in one case even
a distinct decline. The means are nearly equal, showing no effect of the
method so effective in our experimental work.

We should however bear in mind that the professional seed collectors
allow the mazzard cherry seed mass to rot, to facilitate the washing out
and cleaning of the seeds from the fruit pulp. Furthermore we do not
know the state of the fruit ripeness during collection, and the method
of seed drying. What we know are the storage conditions in the trade
seedstores which are not controlled in contrast to our cold storage in
controlled temperature conditions. All these unknown factors can differ
from those used or applied in our work. For this reason we can recom-
mend the application of the newly elaborated warm-followed-by-cold
stratification method including an induction of a secondary dormancy
in the early phase of chilling only when all conditions of fruit collection
time, of seed cleaning, drying and storing be the same as in the here
reported study. They are described in the chapter ,,Materials and mei



267

On the other hand we can be sure, that in case of unknown seed
material even a failure of the proposed new stratification method will
not harm the seed material. In fact, it will germinate as after a normal
warm-followed-by-cold stratification that is much better than after the
traditional cold treatment only.

A very important point is not to forget even during the treatment
at 25°C that we never allow the seeds to loose their high water content
obtained after the initial imbibition. The stratification medium with the
seeds should be always kept moist.

The author wishes to express his gratitude to Miss Leonarda Zieta
for the careful compilation of the experimental data.

SUMMARY

Three stratification methods were applied to seed collected in 3 dif-
ferent seasons: 1967, 1968 and 1973, from 8 always the same individual
mazzard cherry (Prunus avium L.) trees. These seeds were stratified sepa-
rately in the last days of November of the collection year after short-term
storage in sealed bottles at 0°+1°C in a partially dried condition. The
following stratification methods were used: a cold only at 3°C for 30
weeks, a warm-followed-by-cold one with a 2-weeks warm period at
20°C and a chilling period at 3°C for 30 weeks, and a modification of the
latter method consisting of an interruption of the chilling phase after
2 weeks by a 2-week warm treatment at 25°C followed again by chilling
at 3°C for 30 weeks. The 25°C period was used to induce a secondary
dormancy into the already imbibed seed material.

The results indicate a rising effectiveness of the applied stratification
methods in the order given above, the last method being highly and signi-
ficantly effective when compared with both the preceding treatments.
A strong dependance of the germinability of seeds, connected with the
season of their formation on the trees, became evident. Seeds collected
in 1967 germinated worse than in other seasons but preserving the given
above order of germinative capacity levels. Seeds from the years 1968
and 1973 germinated much better with a simultaneous better response to
both the combined stratification methods, and especially to the dormancy-
-inducing one. In 1967 only seeds from some trees reacted significantly
better to this new stratification method, seeds from the remaining trees
germinating better than after the cold and the normal warm-followed-by-
-cold treatments, but within the limits of insignificance. Seed collected
in the two other seasons from all but one tree in each season germinated
significantly better after the combined treatment.

The new stratification method did not change the duration of the
main chilling period needed for the after-ripening of seeds, the period of
the most energetic germination was only slightly prolonged.
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It should be pointed out, that the new stratification method will retain
its efectiveness only when such factors ist the fruit collection time, the
manner of cleaning, partial drying and storing the seed material between
drying and stratification be the same as those described in this paper in

the chapter ”Materials and methods”.
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BOLESt AW SUSZKA

Wzrost zdolnoSci kietkowania nasion czeresni ptasiej (Prunus avium L.)
przez indukcje wtornego spoczynku

Streszczenie

W Instytucie Dendrologii PAN w Koérniku poréwnano 3 metody stratyfikacji
nasion czere$ni ptasiej (Prunus avium L.) zebranych z 8 Stalle tych samych drzew
w latach 1967, 1968 i 1973. Stratyfikacje nasion rozpoczynano w listopadzie roku
zbioru po przechowywaniu w stanie podsuszonym w szczelnie zamknietych butlach
w 0°+ 1°C.

Zastosowano nastepujace metody stratyfikacji nasion: chltodng w 3°C przez
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30 tygodni, ciepto-chtodng z 2-tygodniowym okresem cieptym w 20°C, a potem
z 3°C przez 30 tygodni i metode cieptochtodng (jak wyzej), przerwang po 2 tygod-
niach fazy chilodnej 2-tygodniowym okresem dziatania temperatury 25°C, po czym
przebiegata nadal stratyfikacja chtodna w 3°C. Temperature 25°C zastosowano ce-
lowo, do zaindukowania w napeczniatych juz nasionach stanu wtdrnego spoczynku.
Stratyfikacja ta obejmowata wiec tacznie kolejno: 2 tygodnie w 20°C, 2 tygodnie
w 3°C, 2 tygodnie w 25°C i 30 - 34 tygodni w 3°C.

W wyniku uzyskano narastanie zdolnosci kietkowania po zastosowaniu poszcze-
gblnych metod stratyfikacji w powyzej podanej kolejnosci, metoda ostatnia okazata
sie w poréwnaniu z obydwiema pozostatymi wysoce i istotnie efektywna. W trakcie
badan uwidocznita sie wyrazna zalezno$¢ zdolnosci kietkowania od sezonu formo-
wania sie¢ nasion na drzewie. Nasiona zebrane w 1967 r. kietkowaly w nizszym pro-
cencie niz w pozostatych sezonach, przy zachowaniu podanej powyzej kolejnosci
osiggnietej zdolnosci kietkowania. Nasiona z lat 1968 i 1973 kietkowaly w znacznie
wyzszym procencie przy rownoczesnej wiekszej wrazliwosci na dziatanie obydwu
kombinowanych metod stratyfikacji, zwlaszcza metody z indukcjg wtérnego spo-
czynku. Po zbiorze w 1967 r. tylko nasiona niektérych drzew reagowaty istotnym
podwyzszeniem zdolnosci kietkowania na te nowg metode stratyfikacji, nasiona
pozostatych drzew kietkowaty réwniez lepiej niz podczas chtodnej i zwyklej ciepto-
-chtodnej stratyfikacji, chociaz bez przekroczenia rdznicy istotnej. Nasiona zebrane
w dwu pozostatych sezonach ze wszystkich drzew, z wyjatkiem jednego w kazdym
sezonie, kietkowaty zawsze istotnie lepiej dzieki zastosowaniu stratyfikacji z in-
dukcjg wtornego spoczynku.

Nowy sposob stratyfikacji nie zmieniat czasu trwania gtéwnego okresu oddzia-
tywania chtodu, koniecznego do ustgpienia spoczynku nasion, jedynie okres naj-
bardziej energicznego kietkowania ulegt nieznacznemu przedtuzeniu.

Nalezy podkresli¢, ze efektywno$¢ nowej metody stratyfikacji moze by¢ zapew-
niona tylko wtedy, gdy pora zbioru owocéw, sposdb oczyszczania nasion, ich pod-
suszania i przechowywania po podsuszeniu a przed stratyfikacjg bedzie przebiegac
w tych samych warunkach co w przedstawionej tu pracy.

BOJIEC/IAB CYLUKA

MoBbILLEHNE CMOCOBHOCTY K MpopacTaHUio CeMAH AWKON YepeluHn (Prunus
avium L.) nyTem MHAYKUUW BTOPWUYHOrO MOKOSA

Pesrome

B WHctutyte [Oenaponormn MAH B KypHuke cpaBHMBanMCb TpU MeTOAa CTpaTUu-
Kauuu cemsH UKol uepellHun (Prunus avium L.), cobpaHHbIX C TeX e caMblX BOCbMU Ae-
peBbeB B 1967, 1968 n 1973 rogax. CTpaTudmkaLma cemsiH HauMHanach B Hosbpe roga cbopa
nocne XpaHeHWs WX B CyXOM COCTOSIHUM B TepMETUYECKM 3aKpbITbIX OYTbIAAX Npu Temne-
patype 0°+1°C. Bblnv NpuMeHeHbl CredylollmMe MeTofbl CTpaTUMKaLMKN CeMSAH: XOOLAHbIN
npn 3°C B TeyeHne 30 Hedenb, TEMMO-XOMOAHbLIA C 2-HefeNbHbIM TenabiM MepuogoM C TeM-
nepatypoii 20°C, a notom 3°C B TeueHue 30 Hedenb, M TENNO-XONOAHbIA MeTOf (Kak BbiLLE),
npy KOTOPOM 2-HefieNbHas XOMofHas (hasa CMeHAnach 2-HefenbHbIM MepuofoM C Temnepa-
Typoii 25°C, mocne u4ero onsTb MPOWCXOAMNA XOnofHas cTpaTudmkaums npu 3°C. Temne-
patypa 25°C 6blna NPUMEHeHa CMeLManbHO C LEeMblo MHAOYLMPOBaHUA B YXKE HabyXLux ce-
MEHax COCTOSIHASI BTOPUYHOTO MOKOA. TakMM 06pa3oM 3Ta CTpaTudukaums oxsaTbiBana B
obuem utore 2 Hegenu B Temnepatype 20°C, 2 Hegenn npu 3°C, 2 Hegenm B 25°C n 30-34
Hegerm B 3°C.
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B pesynbTate 6bl10 MOMyYyeHO BO3pacTaHue CrOCOBHOCTM K NpopacTaHWio nocne npu-
MEHEHWS1 KaXAoro OTAeNbHOro MeToda CTpaTU(UKauuu B BbILLENPUBELEHHON OYepefHOCTH,
npuyem nocnedHWiA MeTof OKasasicsl BbICOKO 3((EKTUBHBLIM MO CPaBHEHUIO C [ABYMSI OCTalb-
HbIMW. B X0ge uccnegoBaHuii 06Hapy)Xunacb SiBHas 3aBMCMMOCTb CMOCOBHOCTM K npopacTa-
HUI0 OT Ce30Ha (hOpMUPOBaHMA CeMsAH Ha fepeBe. CemeHa, cobpaHHble B 1967 rogy, Aanu
bonee HW3KWIA MPOLEHT MPOPACTaHWs, YeM CEMEHA B OCTalbHbIX CE30HaX, MPU COXPaHeHUu
MOAAHHOW BbIlle O4epesHOCTM AOCTUIHYTOW CMOCOBHOCTM K MpOpacTaHuIo.

MpoueHT npopacTaHus CemsH, cobpaHHbIX B 1968 w1973 rogax, Obin 3HAYNTENIbHO
BbICLUMIA, 1 3TU CeMeHa 6blM OAHOBPEMEHHO 60/1ee YyBCTBUTE/bHbI K AEMCTBUIO 06enX KOM-
OMHMPOBAHHbLIX METOAOB CTpaTU(MKaLMK, OCOBEHHO K MeTody C WHAYKLUMeA BTOPUYHOro
nokos. M3 cbopa cemsH B 1967 rofy TONMbKO CEMeHa HEKOTOPbIX [epeBbeB pearMpoBain Ha
3TOT HOBbLIA METOf CTPaTU(UKaLUMM CYLLECTBEHHbIM MOBbILLEHMEM CMOCOBHOCTM K npopa-
CTaHu1Io, CeMeHa OCTaNbHbIX [epeBbeB MPOpacTaiv Takke yulle, YeM MpW XONOAHOW U 06blY-
HOW TEenno-xoNnofHoW CTpaTU(MKaLumMn, XOTS 3TO He BbIXOAWNO 3a Npefenbl CYLLEeCTBEHHOM
pasHuupl. CeMeHa, cobpaHHble B ABYX OCTa/bHbIX CE30HaX CO BCEX [epeBbeB, 3a WCK/OYe-
HUEM OJHOrO B KaXJOM Ce30He, npopacTanu BCerja 3HauuTenbHO fydiwe, 6narogaps npu-
MEHEHWIO CTpaTU(UKaLMA C MHAYKUME/ BTOPUYHOTO MOKOS.

HoBblii MeTog cTpaTU(MKaumMy He W3MeHSeT BPeMeHW ANUTENbHOCTU [NiaBHOro nepuoja
[eiicTBMA Xonofa HeobXOAMMOro AN1S YCTpPaHeHUs MOKOS CeMsiH, TOMbKO nepuof Haubonee
3HEPrMyYHOro NpopacTaHus MOLBEPrcs He3HaUMTENbHOMY MPOA/IEHNIO.

CnefyeT nofgyepKHyTb YTO 3((EKTUBHOCTb HOBOrO MeTofa CTpaTUMKaLun MOXET OblTb
obecneyeHa TOMbKO TOrfa, Korga Bpems c6opa Mi0AO0B, CNOCO6 OUMCTKM CEMSH, WX MOACYLLKM
M COXpaHeHus mocfe MOACYLIKU nepes CTpaTU(mMKaumeid OyaeT npoTeKaTb B TeX CamblX
YCNoBMsX, KOTOpble MpeAcTaBfieHbl B HacTosLlel pa6oTe.



