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Seeds of cherry plum were collected in 1982 which was a very hot year. Mean
maximal and minimal daily temperature of the month preceding seed collection
was 26.0°C and 12.9°C respectively. Both fresh and stored seeds stratified in
a warm-followed-by-cold thermal regime (20°/3°) have germinated poorly (2.0 -
- 32.7%). Seeds sown outside in the spring after prior stratification at 20u/3uC
have germinated only 2.0-18.7%. Seeds subjected after collection to only warm
stratification at 20°C for 2-4 weeks and sown outside in the autumn have emerg-
ed the following sipring 86.7 -91.4%.

It appears that the decisive influence on the breaking of dormancy in these
seeds was exerted by the initially high (20°C) temperature reduced gradually
after sowing outside over a period of 5-6 weeks to about 3°C, during which
time the process of after-ripening continued.
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INTRODUCTION

The low efficiency of vegetative methods propagating root stocks for
grafts of noble varieties of plums, apricots, peaches, ornamental varie-
ties of almonds and the red leaved varieties of plums creates a situation
where the demand is satisfied primarily by the generative reproduction
of Prunus cerasifera var. divaricata Bailey (Blaski 1950, Bartels
1978). Seeds of cherry plum sometimes fail to germinate and the reasons
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lie among others in the climatic conditions which during the ripening
of fruits affect the physiological properties of the seeds and in parti-
cular the depth of their dormancy. Also many authors seek the causes
in a wide range of physiological and morphological variability typical
for the species (W roblewski and Bialobok 1946, Slaski 1949).

In order to obtain germinating seeds of cherry plum it is necessary
to stratify seeds after collection. Slaski (1949) recommends that the
seeds be stratified from September in a cool room and then sown in
the autumn, when the seeds have already passed at least 2/3 of the
dormancy period in favourable conditions of temperature, humudity and
aeration. Suszka (1962) and Grzeskowiak et al. (1983) believe
that good results are obtained if the seeds are sown in the spring after
warm-followed-by-cold stratification (20°/3°C) with the warm phase
lasting 2 weeks. Thermal stimuli inducting secondary dormancy during
stratification successfully increase the ability of mazzard seeds to ger-
minate (Suszka 1967, 1980) however they have no positive effects on
the cherry plum seeds (Michalska and Suszka 1980, Tylk&ww-
S K i, unpublished data).

Bogorodickij (1972) and Solochov et al. (1975) propose
that before sowing cherry plum seeds be infiltrated with water or with
a solution of growth regulators under a reduced pressure or subjected
to the action of superheated steam. The success of these procedures how-
ever is doubtful as we were able to establish in our own experiments
(Tylkowski, unpublished data).

Making use of the abundant seed crop of cherry plum in 1982 an
attempt was made to compare the germination and seedling emergence
of partially stratified seeds sown in the autumn with those stratified
and sown in the spring.

MATERIALS AND METHODS

Freshly fallen seeds of cherry plum have been collected on August
30th 1982 in Biernatki nr. Koérnik. The stones were divided into two
groups. The first i.e. the stones that were not dried, with a water content
of 21.0% fresh weight basis (27.7% in the seeds) have been sown in
the nursery in 3 replicates (50 stones per replicate) or stratified in
a moist mixture of sand with peat (1:1 vol.) either at 3°C or at 20°C.
After 2, 4, 8 or 12 weeks of stratification at 20°C the stones were sown
in the field to a depth of 5 cm and also their stratification was con-
tinued at 3°C. When the first radicles started to appear during strati-
fication at 3 C the seeds were subjected to a lowered temperature of
~3°C for a few weeks in order to determine its influence on later ger-
mination at 3°C (Fig. 1).
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Fig. 1. Design of the stratification and sowing experiments on freshly collected
seeds of cherry plum. In the table laboratory results of germination and emer-
gence tests in the nursery are given in percentages

Fresh stones have been stratified also in the 20°/3°/25°C system
(two weeks at each temperature) after which they were sown in the
field in the autumn or stratified at 3°C as above.

The second group of stones after extraction from the drupes has
been dried at room temperature to 9,9% water content in fresh weight
(5.6% in seeds) and after a short lasting (2-14 weeks) storage at —3°C
in tightly closed bottles they were stratified in the same thermal systems,
as the non-dried seeds mentioned above. Seeds which during the early
period of germination have been subjected to a freezing treatment at
—3°C for two weeks have been sown (April 10th 1983) in the field
or again stratified at 3°C (Fig. 2).

In order to determine the influence of the extended period of seed
storage on germination the ability to germinate has been verified during
step-wise stratification 20°/3°C (2 weeks at 20°C) started after 2, 6, 10,
12 and 14 weeks of storage in a partially dried state at —3°C.

In the nursery the emergence of seedlings from seeds sown in the
autumn after warm stratification has been observed in the spring simul-
taneously with the emergence of seedlings from stored seeds sown in
the spring after prior warm-followed-by-cola stratification (Fig. 1 and 2).
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Fig. 2. Design of the stratification and sowing experiments on cherry plum seeds

which after collection have been partially dried and stored at —3°C for 2-14

weeks. In the table laboratory results of germination and emergence tests : in
the nursery are given in percentages

RESULTS
STRATIFICATION OF FRESH SEEDS

The laboratory ability of cherry plum seeds to germinate following
stratification directly after extraction of the stones from fruits in con-
stant temperatures in the 20°/3°C pattern the warm phase lasting 2-12
weeks, was rather low (13- 327%) (Fig. 1). The lowest germination
at 3 C was observed in the variant stratified in the warm phase for 12
weeks and the highest when the warm phase lasted 4 weeks. Lowering
of temperature from 3°C to =3°C at the onset of the germination period
lowered the germinability of these seeds to 8.0 - 19.3%.

Stratification of fresh seeds at 3°C without the warm phase also
proved unsuccessful, because the seeds germinated only to 12.7%. After
freezing at —3°C germination dropped to 8.7%.

The use of the pattern 20°/3°/25°C (two weeks in each temperature)
prior to stratification at 3°C has not improved germinability. The seeds

germinated 15.3% regardless of whether freezing at —3°C was employ-
ed or not.
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STRATIFICATION OF STORED SEEDS

Partially dried cherry plum seeds which have been stored for 2-14
weeks at —3°C in tightly sealed bottles and stratified in the same
thermal systems as the fresh seeds have germinated 6.7 - 22.7%. Simi-
larity as in the case of fresh seeds the lowest germinability was obtained
in variants with a 12-week warm phase at 20°C (6.7%) and highest
when the phase lasted 4 weeks (22.7%). The inhibition of germination
by the lowering of stratification temperature to —3°C for 2 weeks
resulted in a decline of germinability to 0.7 - 12.7% (Fig. 2). Stored seeds
which have been stratified at 3°C or at 200/3°/250/3°C have germinated
in a low percent, 2.0% and 9.3% respectively.

The seeds which remained ungerminated after the cold or warm-
-followed-by-cold stratification have been subjected to an induction
of secondary dormancy by a 20°C treatment for 2 weeks, and then
they were stratified again at 3°C. During 24 weeks of this stratification

Table !

Germination of cherry plum seeds during stratification at 20°/3°C with additional

two induction phases at 20°C (two weeks each). The cold phase between the |

and Il induction lasted 20 weeks and between Il and 111 induction as well as after

the I11 induction it was 24 weeks. Before stratification the partially dried seeds
have been stored at -3°C

Duration of warm Germinative capacity
Storage of phase of After 20 weeks at ~ After 24 weeks at ~ After 24 weeks at
seeds at stratification 3°C after | 3°C after Il 3°C after Il
-3°C at 20cC induction of induction of " induction of
(I induction) dormancy dormancy dormancy
Weeks Weeks %
14 0 2.0 8.3 33
12 2 20.7 8.3 1.7
10 4 22.7 13.3 20.0
6 8 8.0 0.0 0.0
2 12 6.7 11.7 6.7

at 3°C 00 - 13.3% of seeds germinated. Another thermal induction of
secondary dormancy and further stratification at 3°C for the same time
period led to the germination of a further 0.0-20.0% of seeds. Jointly
after a warm-followed-by-cold stratification with two thermal in-
ductions of dormancy 80 - 56.0% of the partially dried and stored seeds
germinated (Table 1).

Fig. 3. Germinability of cherry plum seeds

after collection or after partial drying and

storage at —3°C for 2-14 weeks. The seeds o
were stratified at 20°/3°C (two weeks at 20°C) WEEKS OF STORAGE
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Seeds of cherry plum stored after collection in a partially dried
state have responded with a lowered germinability during stratification
20°/3°C (2 weeks at 20°C) from 16.7% (fresh seeds) to 9.3% after 4
weeks and 4.0% after 6 weeks of storage. After 10 weeks of storage the
level of seed germination increased to 38.0% and after 12 and 14 weeks
it declined again to 20.7% and 18.7% (Fig. 3).

AUTUMN FIELD SOWING OF FRESH AND PARTIALLY STRATIFIED SEEDS

Seeds of cherry plum sown in the field immediately after collection
or after warm stratification at 20cC for 2-4 weeks have emerged the
next spring in a very high percentage (820 - 91.4%). When the warm
phase has been extended to 8 or 12 weeks, then the ability to germinate
dropped to 60.0% and 22.7% respectively (Fig. 1). The wuse of the
20°/3c/25°C system (two weeks at each temperature) prior to sowing
has resulted in 75.2% of seeds germinating.

Fig. 4. Pattern of temperature chan-
ges in the soil at a depth of 5 cm
from September 1st 1982 to January
31st 1983 and from September 1st
1983 to January 31st 1984 at the
Kérnik meteorological station

Sowing immediately after collection or after stratification at 20°C
for 2 or 4 weeks the natural temperature acting on the seeds in the
soil was initially high, close to 20°C, which towards the second decade
of September begun systematically declining to about 5°C in early
November (Fig. 4). After the next 5 months at the sowing depth the
soil temperature fluctuated between 0° and 5°C which allowed for the
after-ripening of the majority of the seeds in the most favourable
thermal conditions.
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SPRING FIELD SOWING OF STRATIFIED SEEDS

Seeds of cherry plum which after collection have been partially dried
and stored for 2-14 weeks and then stratified at 20°/3°C (2-12 weeks
at 20°C and 14 weeks at 3°C) and those which prior to spring sowing
(April 10th) have been frozen for 2 weeks at —3°C have emerged in
the nursery at a comparable level to the seeds which have not been
subjected to the freezing treatment (Fig. 2).

Table 2

Seedling emergence in 1983 and 1984 of previously stored seeds of cherry plum

stratified at 20°/3°C before sowing in the open in 1983. In the spring of 1984 seeds

which failed to germinate in 1983 but remained viable emerged. Before sowing the
already stratified seeds have been kept at — 3°C for 2 weeks

. Nursery seedling emergence
Duration of warm phase of

Storage of seeds at —3°C e o Spring Spring
stratification at 20°C 1983 1984 Total
Weeks Weeks % % %

14 0 2.0 56.7 58.7
12 2 18.7 38.7 57.4
10 4 17.3 49.3 66.6
6 8 2.7 58.0 60.7
2 12 9.3 48.0 57.3

The low level of emergence of these seeds was most probably the
consequence of low efficiency of the step-wise 20°/3°C stratification.
Only after one year of dormancy in the nursery bed the seeds emerged
about 5G°/0 (Table 2). The course of temperature changes in the soil
at the turn of summer and autumn 1983 was characterized similarily
as in the previous year (year of seed collection) by a gradual change
of temperature from a relatively high one to a low one (Fig. 4). The
freezing of soil in December 1983 may have resulted in frost da-
mage of some of the seeds which consequently have not germinated in
1984,

DISCUSSION

Seeds of plants from the genus Prunus L. enter dormancy already
during fruit maturation on the mother trees (Zagaja 1962, Niko-
laeva and K nape 1976, Sinska et al. 1973). Many authors believe
that the significant influence on the depth of dormancy is exerted by
the pattern of weather conditions prevelant during fruit maturation
(Abramov 1952, Von Abrams and Hand 1956, We st wood
and Bjornstad 1968 Zai dova 1973, Juntilla 1973).
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It appears that in the case of cherry plum seeds collected in late
August 1982, the hot weather preceding the time of collection has re-
sulted in the induction of a very deep rest already on the mother
shrubs. The mean maximal daily temperature of the first, second and
third part of August was very high, amounting to 295° 24,7° and
24.0°C respectively. The mean minimal daily temperature was in the
same periods 14.5° 129° and 11.5°C respectively. These seeds which
have been stratified in a warm-followed-by-cold thermal system 20°/3°C
with the warm phase lasting 2-12 weeks have germinated in a very
low percentage both when the seeds were stratified immediately after
extraction from fruits or after partial drying and storage. It is most
likely that the thermal requirements of the seeds, the supply of which
would permit a proper course of after ripening, have been different in
that year from those normal for seeds ripening in other more cool sum-
mer conditions.

The results obtained are in contradiction to those obtained earlier
by Suszka (1962, 1964) in his studies on the after ripening of cherry
plum seeds, where that author has found that a warm-followed-by-cold
stratification of freshly collected seeds guarantees the highest germina-
bility.

In contrast to cherry plum seeds stratified at constant temperatures,
first at 20°C and then at 3°C (x0.5°C) those sown into the nursery
after collection or after 2-4 weeks of stratification at 20°C, have emer-
ged next spring in a very high percent. Zagaja et al. (1961) have
established earlier that after autumn sowing of cherry plum directly
into the ground 10 days after extracting from fruits and partial drying
a greater percentage of seedlings was obtained than following spring
sowing of stratified seeds. The interpretation of that result by these
authors was restricted only to an observation that an early autumn
sowing guaranteed an appropriately long period of after-ripening. It
appears however that the ability of seeds to emerge following an autumn
sowing was primarily caused by the favourable pattern of thermal
conditions existing in the soil at the sowing depth. Starting from the
third part of September the temperature of the soil systematically decli-
ned till early November, from about 20°C to 5°C. During the lowering
of the soil temperature such a range of temperatures acted on the
seeds during which the dormancy mechanism got unblocked. The pro-
cess of after-ripening was later continued at a low temperature. The
step-wise stratification in the 20°/3°C system in 1982 has not satisfied
these requirements, thus one can assume that the cold phase of stratifi-
cation at 3 C could be preceded by the action of an initially high tem-
perature in the range 20 - 25°C which then would be gradually reduced
by about 3 - 5°C per week till the 3°C level is attained. It would how-
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ever be necessary to check whether such a thermal system could be
utilizable in seeds collected in various years.

It needs to be stressed that the autumn sowing of seeds first strati-
fied at 20°C concerned seeds that have not been initially partially
dried. The thermal stratification system proposed above would have to
be checked also for seeds that have been stored.

Seeds of cherry plum proved to be more difficult to germinate than
seeds of mazzard cherry. Suszka (1962, 1964) has found that the
depression of seed germination in mazzard cherry caused by partial
drying after collection can be overcome after 8-10 weeks of storage.
The partial drying of cherry plum seeds has led to a substancial re-
duction of germinability as in mazzard cherry, but it remained low
even after 14 weeks of storage.

CONCLUSIONS

1. Warm-foliowed-by-cold (20°/3°C) or warm-cold-warm-cold (20°/3°/
/25¢/3°C) stratification systems for cherry plum seeds at the constant
above mentioned temperatures, with two weeks long warm phases, has
not always resulted in a high germinability of the seeds.

2. The highest seed germinability in 1983 has been assured by the
autumn sowing of cleaned but not dried seed into the field performed
after 2-4 weeks of stratification at 20°C immediately after collection.
3. On the basis of results obtained in this study it is proposed to con-
duct stratification of cherry plum seeds initially at a temperature of
20 - 25°C and then gradually lowering it for 5-6 weeks to a temperature
of 3°C. The stratification at 3°C should be continued until the apearance
of first radicles. The proposed system should be tried on seed material
obtained in various years.

SUMMARY

Studies were conducted on the germination and emergence of seeds
of cherry plum from the 1982 crop, following an exceptionally hot and
dry summer. The seeds have been stratified directly after collection
at 20°/3°C or subjected only to a stratification at 20°C and sown
outside in the autumn. A part of the seeds was partially dried and
stored after collection at —3°C and after a similar stratification at
20°/3°C they were sown in the nursery in spring. The warm phase of
stratification lasted 2-12 weeks in all the experimental series.

Seed germinability in 1982 of both fresh and stored seeds was
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during stratification at the 20°/3°C regime exceptionally low. On the
other hand a very high percentage seedling emergence was obtained
after 2-4 weeks of warm stratification and autumn sowing in the
field (86.7-91.4%). The further extension of the warm stratification
prior to sowing was detrimental.

Stratified seeds sown in the spring have emerged much more
poorly (1/5th as well) than after autumn sowing. After one year of
dormancy in the nursery bed they have emerged the following spring
to about 50%.

It appears that the decisive factor influencing the process of seed
dormancy breaking lies in the soil temperature at the sowing depth
which was initially high, close to 20°C and which gradually fell to
about 3°C over the 5-6 weeks after autumn sowing of seeds into the
soil. During the winter soil temperature was never below 0°C.
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Przezwyciezanie spoczynku nasion atyczy (Prunus cerasifera var. divaricata Bailey)
Streszczenie

Przeprowadzono badania nad kietkowaniem i wschodzeniem nasion atyczy po-
chodzacych ze zbioru w 1982 roku, ktdry charakteryzowat sie wyjatkowo cieptym
i suchym latem. Nasiona stratyfikowano bezposrednio po zbiorze w 20°/3°C lub
poddawano stratyfikacji tylko cieptej w 20°C i wysiewano jesienig do gruntu.
Cze$¢ nasion podsuszono i przechowywano po zbiorze w —3°C, a po podobnej
stratyfikacji w 20°/3°C wysiewano wiosng do gruntu. Faza ciepta stratyfikacji
trwata 2-12 tygodni we wszystkich seriach doswiadczalnych.

Zdolnos$¢ kietkowania nasion z roku 1982, zaréwno S$wiezych jak i przecho-
wywanych, byta podczas stratyfikacji w 20°/3°C wyjgtkowo niska. W bardzo wy-
sokim procencie wzeszty natomiast nasiona po 2 -4-tygodniowej stratyfikacji
w 20°C (bezposrednio po zbiorze) poprzedzajgcej wczesnojesienny wysiew nasion
do gruntu (86,7 -91,4%). Dalsze wydtuzanie cieptej fazy stratyfikacji wptyneto
niekorzystnie na poziom wschodow.

Nasiona stratyfikowane i wysiane wiosng wzeszty w procencie 5-krotnie niz-
szym niz po wysiewie jesiennym. Po rocznym przelegiwaniu nasiona te wzeszty
na nastepng wiosne Srednio w 50%.

Wydaje sie, ze decydujacy wpltyw na proces ustepowania spoczynku nasion
atyczy miata temperatura gleby na gitebokosci wysiewu, poczatkowo wysoka, zbli-
zona do 20°C i stopniowo obnizajaca sie do okoto 3°C, przez 5-6 tygodni po je-
siennym wysiewie nasion do gruntu. W okresie zimy temperatura gleby nigdy
nie spadta ponizej 0°C.
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[MpeofoneHne coctosiHUA nokos ceMsH anblium {Prunus cerasifera var. divaricata Baileyj

Pe3tome

Bbiny  npoBefeHbl  MCCnefoBaHWA NpopacTaHus 1 MOSIBEHUA BCXOJOB CEMAH  a/lblyut
cobpaHHbIX B 1982 rofy, KOTOPbIA OT/AMYANCA WCKMOUMTENLHO TEMbIM U CyXUM fIETOM.
CemeHa CTpaTuUUMpOBanyt HenocpeacTBeHHO nocne cbopa B 20°/3°C wnu nogsepranm
MWL Temno crpatudmkaumm npu 20°C, a 3aTeM BbICEMBaIM OCEHbID B FPyHT. YacTb
CEMAH MOACYLUMBaIM M XpaHuau nocne cbopa npu —3°C W Mocne aHalorvyHoW CTpaTudu-
Kauuy npu 20°/3°C BbiCeMBany BECHOWM B TPyHT. TensoBOi Nepuog cTpatudukaumn ganics
2 - 12 Heflenb BO BCeX BapuaHTax OnbliTa.

CnocobHOCTb K MpopacTaHWio CcemsH cobpaHHbIX B 1982 rogy, Kak CBeXWX TaK U Xpa-
HUBLUMXCS, Oblna BO Bpems cTpatudmkauum npu 20°/3°C WUCKIKOUMTENBHO Masa. B To ke
BpeMsi B 0O4eHb 60/bLIOM MPOLEHTE B3OLIAM CemeHa nocne 2-4 Hefenb CTpaTugmkaumum
npu 20°C (HenocpeACTBEHHO nocnie c6opa) BbIMOMHEHHOW A0 PaHHEBECEHHErO BbICeBa CEMSH
B IpyHT (86,7-91,4%). TMpogneHne asbl TennioBOi cTpaTuuKaumn Ha 6onee LNTENb-
HbIA CPOK HE6GNaronpuATHO CKasblBaIOCh Ha KOMMYECTBE BCXO[OB.

CTpatnuLmMpoBaHHble 1 BbiCesiHHbIE BECHOM CemMeHa BCXOAWAM B 5 pa3 XyXe, Yewm
Mocne OCeHero BbiceBa. [1ocne TOAMYHOMO fieXaHUs B 3eM/e 3T CemMeHa B3OLAW Crefy-
toLlein BecHoii B cpeaHem B 50%.

OueBMAHO peLuatoLlee B/IMSHWE Ha MPOLECC YCTYMaHUs COCTOSHUSA MOKOA CEMAH asibluu
MMena TemrepaTypa nouBbl Ha rAy6uHe BbiCEBa, MEPBOHAYabHO BbICOKas, MPUOAVKatOLLas-
cd K 20°C n nocTeneHHO YMeHblualowasaca Ao npubnmnsutensHo 3°C, cnycta 5-6 Hegenb
Mocne OCEeHHEro BbICEBA CEMSH B OTKPbITbIA TPYHT. B 3UMHWMIA Nepuog TemmepaTypa MouBbl
HW pasy He ynana Huwke 0°C.

* AsTop: T. TbIIbKOBCKN.

http://rcin.org.pl



