ACTA SOCIETATIS
BOTANICORUM POLONIAE
Vol. XLVIII, nr 2: 337—39

1979

Contribution to the discussion: Are the embryos of the apple
tree cv. Antonovka in a strate of dormancy? and an answer to
Lewak’s critical note on the paper of Czerski and Jankowska*

JERZY POSKUTA and JERZY CZERSKI

Department of Plant Metabolism, Institute of Botany, University of Warszawa,
Poland

(Received: March 10, 1979)

The appearance in Acta Soc. Bot. Pol. the critical note by Le-
wak (1979) referring to the paper of Czerski and Jan-
kowska (1977) of this Department entitled: “Growth of the apple
tree (Malus Domestica) Borkh cv. Antonovka obtained from non-
-stratified seeds “obliged us to express our opinion in the form of
discussing article on the subject mentioned in the title of this note.

The objective of the article is to analyse and discuss the crucial
points of the statement of the Lewak’s group research problem,
methodical approach, results and their interpretation, and confront
them with the results obtained in this Department and the literature
data, and to answer to Lewak’s critical note on the paper of Czerski
and Jankowska (1977).

Seed dormancy is crucially important for plant life and numerous
mechanisms have evolved to achieve this stage of plant survival,
a period of extremely reduced metabolic activity, low content of water,
lack of growth, during which the seeds pass through unfavourable
conditions of winter cold or drought of arid summer. This aspect of
plant life has been presented extensively in texts and review articles
(for instance: Toole et al. 1956; Crocker and Burton 1957;
Mayer and Poljakoff-Meyber 1963; Vegis 1964; Burton
1965; Grzesiuk 1967, Litynski 1977; Khan 1977).

Amen (1968) considered seed dormancy as an aspect of growth
cessation and restricted the term of “dormancy” to an exogenously

* According to the recommendation of the Editor-in-Chief of the Journal to
limit and close the discussion on this subject, the authors combined two separate
articles previously submitted for publication into the one presented below,
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controlled evironmentally imposed temporary suspension of growth,
accompanied by reduced metabolic activity and relatively independent
of ambient environmental conditions”.

Many species of plants particularly woody species have evolved an
additional mechanism which prevents seed from germination im-
mediately after sowing, even when other environmental conditions
are favourable. The further period of development after seeds are
sown and before they can germinate is called “after ripening”.

The whole seed of apple requires 2 to 5 months chilling period in
moist environment at the temperature optimum 4—5°C for after-
-ripening period. This is called “stratification” during which seeds
germinate. The germination of seeds as well as an isolated embryos
during stratification of apple has been recently observed by Thevenot
and Come (1973) and Thevenot et al. (1977).

It is well known that many factors cause seed dormancy by preventing
germination:

1. an environmental factors — light requirement (positive or nega-
tive), absence of water, high temperature;

2. internal factors — seed coat preventing gas exchange or me-
chanical effect, embryo immaturity, low ethylene concentration, pre-
sence of inhibitors, absence of growth A promotors;

3. timing mechanism — after ripening, disappearance of inhibitors,
synthesis of growth promotors.

The majority of the Lewak’s group investigation concern ger-
mination in light (12 hours photoperiod) of isolated embryos of apple
cv. Antonovka. It means that an embryo lacks covering structures
eg. coat and endosperm. Therefore, such factors of dormancy as nega-
tive light requirement, prevention of gas exchange, presence in these
structures inhibitors, lack of water are absent.

For such isolated embryos a precise term of dormancy has been
defined by Vegis (1964) “truly dormant seed embryos cannot, by
any means, be induced to normal immediate growth. Upon termina-
tion of the true dormancy state, the phase of main rest passes on to
the final phase of rest period which is called: period of after-ripening
for seeds” (p. 188).

Recently a representative review of all results and their inter-
pretations concerning this subject has appeared (Lewak and Rud-
nicki 1977). They pointed out: “Embryos excised from dormant apple
seeds, unlike most others are able to germinate very slowly at room
temperature. This makes them a convenient material for studying the
effects of various factors on dormancy. The above considerations and
our continuous involvement with apple seeds prompted us to examine
in detail the problem of dormamcy of these seeds” p. 194.
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As a criterion of dormancy they mention: “even after 2 weeks
of culture the per cent of germinated dormant embryos does not
exceed 30%”. Therefore in studying the influence of exogenous factors
on embryonal dormancy, their effect on the number of germinating
embryos should be considered first of all” p. 209. and .. “Dormant
embryos from apple and other cold-requiring seeds, if germinated
grow abnormally ... and those which germinate are not able to continue
growth, have a tendency to be dwarf, have abnormally developed
internodes and often form rosette-type plants (Flemion 1931, 1934;
Barton 1944). All of the abnormalities of embryo germination and
seedling growth attributable to embryonal dormancy can be overcome
only by an appropriate period of chilling” p. 195.

They also showed the photosensitivity of apple embryos (Lewak
and Smolenska 1968) and in the mentioned review pointed out:
“The action spectrum of this photosensitivity and the reversibility of
red-far red light effects prove the involvement of phytochrome in
light-dependent stimulation of apple embryo and seed germination”
p. 208. These quotations make clear their research problem, the criteria
of dormancy, as well as an important feature of embryos the photo-
sentitivity (positive photoblastonic embryos).

METHODICAL APPROACH

In studies of metioned group as long as 14 years of experimentation
they based only on the examination of germinability according to first
criterion of dormancy mentioned above.

Unfortunately they never examined the validity of the second
criterion that is inability of seedlings originating from non-stratified
embryos to grow.

They used the apple seeds cv. Antonovka obtained from the Ex-
perimental Stations of the Institute of Pomology. Seeds were imbided
24 hours in water, covering structures the seed coat and endosperm
were removed and the naked embryos were placed on Petri diches
(usually 100 embryos on 3 dishes). After addition of water, the dishes
were transferred to a growth chamber and illuminated during 12 hours
daily with 10* lux light from fluorescent tubes at 25°C during the
day and 20°C during the night. The percent of germinated embryos
either stratified or non-stratified was established during an arbitrary
10 days of culture which means that they determinated the “energy
of germination”. Such an arbitrary period for examination of germina-
tion of apple embryos is a matter of controversy, because for seeds
of fruit trees the appropriate period for examination of germinability
ie. “germination power” is 42 days (Methods of seeds estimation,
Warszawa 1926). This subject will be discussed further.
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RESULTS AND MISTAKES

The first controversial data obtained in studies of this group con-
cern the superisingly low percentage of germinating isolated embryos
from non-stratified seeds, entirely different from those observed in
this Department (Czerski and Jankowska 1977). It must be
stressed here that Czerski and Jankowska used essentially the
same procedure for examination of germination as that applied by
Lewak’s group. After 10 days of culture Czerski and Jan-
kowska noted the following percentage of germinated embryos
isolated from non-stratified seeds: 85,0, 59,6, 71,1 and 60,2 in the 1971,
1975, 1976 and 1977 experiments respectively. These values were
comparable to those for stratified seeds. It should be stressed here
that Czerski and Jankowska examined as many as 300 embryos
in each experiment as compared with only 100 embryos in the L e wak’s
group studies.

Table 1 presents some collected data on the germinability of non-
stratified embryos of the apple cv. Antonovka obtained by Lewak
and coworkers. A comment to this table will be given further.

Table 1

Germination of non-stratified isolated embryos of apple
cv. Antonovka after 10 days of culture

| [
| o | References ‘
|

— ‘
! 50 Smolenska and Lewak (1974) |
|28 | Lewak et al. (1975) l
i 23 | Bogatek et al. (1976) |

i

| 9* | Wyzinska and Lewak (1978)

* after 9 days of culture.

Therefore, the statement of Lewak and Rudnicki (1977) that
the germination of non-stratified embryos of apple does not exceed
30 per cent even after 2 weeks of culture is not true!

Anyone who has applied the described procedure for examination
of germination can readily obtain within 2-—3 weeks of culture a high
percentage of germinating embryos and test that this statement is
meaningless. Moreover, if one accept the reality of the data presented
in table 1 50 per cent of germination of isolated embryos should be
taken as a warning signal that embryos were not dormant, since the
prolongation of observations of germination for instance to 2 or 3 weeks
will produce high percentages of germinating embryos.

It is hard to understand why, in further studies shown in table 1,
non-stratified embryos of apple of the same cultivar germinated so
badly. On the other hand, further explanation to these data is ne-
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cessary: how can such a diversity in the germinability of embryos
be considered as a “model” research on dormancy?

As early as (1963) Duczmal and Duczmalova published data
on the germinability of isolated embryos of the apple cv. Antonovka.
Using a different procedure for examination than the above mentioned
group they showed the same percentage of germinated isolated embryos
derived from non-stratified seeds as compared with the germination
of 18 weeks stratified seeds examined at 4°C and 20/24°C.

These authors also showed the decisive inhibitory role of endosperm
in germination of non-stratified embryos of the apple cv. Antonovka.
It should be mentioned here that as early as 1953 Bilining indicated
that the endosperm is the site of inhibitory factors of germination
of apple seeds.

Recently in this Department we also noticed the inhibitory effect
of endosperm on germination of apple seeds (urnipublished data).

The further decisive mistake in the studies under discussion con-
cern the comparison of non-comparable embryos, that is those, which
were not stratified with those after stratification. As mentioned above
during stratification embryos germinate. Thevenot and Come
(1973) for example noticed practically 100 of germinated embryos
of apple after 88 days of treatment at a stratification temperature of
5°C. This is even documented by Sinska and Lewak’s observation
when they mention for the 90 days stratified embryos of the apple
cv. Landsberger Reinette Xy = 993, this meaning that after 1 day
of culture practically all tested embryos already germinated.

Recently Lewak and Dawidowicz-Grzegorzewska
(1977) carried out an experiments to support their “model” of apple
embryo dormancy. They simply noticed changes in the anatomical
structures of stratified embryos and a lack of such changes in embryos
isolated from non-stratified seeds of apple after as litle as 12 hours
of imbibition in water. What could they expect?

Our recent data (unpubliched) indicate that the changes in the
anatomical structure of non-stratified embryo already after 3 days
of germination are comparable to those observed by Dawidowicz-
-Gorzegorzewska and Lewak (1977) after 90 days of stratifica-
tion. This finding presents additional evidence that the germinated
in light non-stratified embryo of the apple cv. Antonovka is ready
for immediate growth without a period of chilling. Sinska and
Lewak (1974) pointed out that the state of dormancy of the embryo
is completed after 18 days drying of the seed removed from the fruit.
In this aspect of the discussion it is worth to mentioning that germina-
tion is the “bringing of the embryonic axis into a state of continual
growth” and is “the transformation of an embryo into a seedling” as
defined by Jann and Amemn (1977).
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A false arguments of the author of “the critical note on the paper
of Czerski and Jankowska”

In his first remark the author of “the critical note” is not satisfied
that the paper of the mentioned authors, according to his opinion does
not “substantially contribute to solve the problem of embryonal
dormancy”.

From the results presented by Czerski and Jankowska (1977)
as well as the analysis of the results of the studies of L ewak’s group
it is clear that there was nothing to colve, since under the conditions
of the experimentation described above such a phenomenon as a truly
dormant embryo isolated from mon-siratified seeds of the apple cv.
Antonovka simply does not exist! This conclusion is a logical con-
cequence of the precise definition of embryonal dormancy of Vegis
(1964) quoted above. At this point of discussion it should be stressed
here that in their publications they often quoted the review article
of Vegis (1964) concerning the problem of dormancy in higher plants,
but surprisingly, they never quoted or discussed his definition of
embryonal dormancy! Therefore one can ask: what was the true
criterion for determination of the state of “embryonal dormancy” of
apple according to the applied procedure?

It was a determination of what is called “energy of germination”
after 10 days of culture. There is however a crucial point: the term
of “energy of germination” in the sense of the ISTA recommendation
does not exist (Litynski 1977) p. 103). This author indicates that
determination of “energy of germination” has a litile value because
it does mnot fulfill the main task of germinability estimation that is
further normal growth of seedlings. Litynski (1977) also indicates
that the appropriate examination of seeds germination means the
determination of the number of seeds which in favourable conditions
are capable of germination thus “germinability” or “power of ger-
mination”.

The conditions for germinability estimation are different for various
species of plants and for instance for apple trees the period of 42 days
is recommended (Methods of seeds estimation 1926). The second remark
of the author of “the critical note” concerns the indication: “There
are two ways of proper experimentation: 1 — to investigate the
germinability at a wide temperature range (Vegis, 1964), or 2 — to
investigate the dynamic of germination (Thevenot and Come,
1973)".

It should be made clear here that these objections should be ad-
dressed not to Czerski and Jankowska’'s study, but to the
investigations of the mentioned group, because as shown above they
never applied indicated 2 ways of proper investigation. The reader,
therefore is surprised when he reads in “the critical note”: “The
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authors of the paper under discussion performed the investigation of
germination of embryos isolated from stratified and dormant apple
seeds simply by counting the germinated embryos after arbitrary
chosen 10 day period of culture”. As a matter of fact an arbitrary
10 days culture for testing germinability has been chosen by the
mentioned group throughout the course of their studies!

It must be put clearly here that the objective of Czerski and
Jankowska’s study (1977) was to investigate whether embryos
isolated from non-stratified seeds of apple, treated according to pro-
cedure described, possess features of truly dormant embryos. Moreover,
Czerski and Jankowska also tested in their study the second
criterion of true dormancy of apple, that is the inability of growth
of seedlings originating from non-stratified embryos of apple, the
criterion which has not been examined in studies of mentioned group.
The next “arguments” against the results presented by Czerski and
Jankowska (1977) came from the quotations of data from the
literature, which according to the author of “the critical note” should
support the results of studies of his group. The data from his own
Laboratory in the light of the discussion presented above are meaning-
less.

There remain therefore, to be ccnsidered the experimental data
of the germination of non-stratified isolated embryos of the apple cv.
Antonovka of other authors quoted by Lewak: Nikolaeva’s and
Jankielewitch’s (1976) from Leningrad and Thevenot et al.
(1977) from Come’s Laboratory in Paris. The reader of the mentioned
paper of Nikolaeva and Jankielevitch (1976) however, is
faced with the fact that these authors examined germination of isolated
embryos in darkness but mot in a 12 hour photoperiod as in the
mentioned group studies.

Moreover, they used embryos after 5 days of imbibition of seeds
in water and counted germinated embryos 4 days after isolation. Most
surprising, however, is a quotation of the study carried out in Paris!

The paper of Thevenot, Gaspar, Lewak and Come (1977)
concerning the germination of isolated embryos of cv. Antonovka in
darkness either at 5 or 20°C during a period as long as 45 days. Is
it possible that the author of “the critical note” forgot about the
procedure he had applied in the study of which he is coauthor? It
must also be noted here that the above quoted paper of Thevenot
and Come (1973) which is indicated as a correct way of experimenta-
tion evaluates also germination of isolated embryos of apple in dark-
ness. Neither is the procedure for germination applied by Kaminski
and Pienigzek (1968) comparable with that applied by the mentioned
group. Therefore, it is evident that Czerski and Jankowska
were right when they pointed out: “the differences could have been



344 J. Poskuta and J. Czerski

caused by different germination conditions” and contrary to the
Author’s “critical note” quotations, they were entirely entitled to deny
occurrence of dormancy of apple embryos in Lewak’s group studies.
These examples of the author of “the critical note” approach in the
discussion are illustrative, since thev present an evidence that he
used arguments either not true or awry!

As mentioned in the introduction, embryos of apple isolated from
non-stratified seeds are photosensitive. They are positive photoblastonic
that is light is a necessary exogenous factor for induction of germina-
tion, similar to water or appropriate temperature.

Light as a factor in germination has been the subject of a recent
and representative review (Widaver 1977). Therefore, it must be
stated that isolated embryos of the apple cv. Antonovka if germinated
in favourable conditions eg. in the presence of water, appropriate
temperature and illumination they are ready without -chilling, for
growth and after 3—4 weeks of culture almost 100, of the embryos
will germinate. How can they be considered as dormant?

The last argument of the author of “the critical note” concerns the
second criterion of dormancy the inability to growth of seedlings de-
rived from non-stratified apple seed embryos. In his “critical note”
he pointed out: “dwarfism has never been taken as a ecriterion of
dormancy”. The reader of such a statement is astonished when he
compares the statement concerning this subject in Lewak and Rud-
nicki’s review article (1977) see introduction to present article).

From their consideration. of dwarfism as a criterion of embryonal
dormancy and from their statement in this review article it is evident
that they accepted without comment the inability to grow of seedlings
originating from non-stratified apple seed embryos.

This is also documented in their numerous puklications for example
(Sinska and Lewak, 1970; Smolenska and Lewak, 1974; L e-
waketal, 1975, Wyzinska and Lewak, 1978). It is evident that his
“argument” against the raper of Czerski and Jankowska (1977)
misses the mark and provides an additional example of the unfair attitu-
de of the author of “the critical note” in the present discussion. Unfort-
unately, in the mentioned group studies lack experimental data concern-
ing the growth of seedlings originating from non-stratified embroys of
apple, therefore there are no grounds to discuss further this criterion.

Some other aspects of their results, particularly concerning the
development of the photosynthetic apparatus of seedlings, are currently
under study in our Department and will be discussed in future
publications.
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On the basis of the above discussion presented one can conclude:

1. An isolated embryo from non-stratified seed of the apple cv.
Antonovka if illuminated, incubated in the presence of water at ap-
propriate temperature is ready for immediate growth. This can be
easily tested in the course of studies on germination. An immediate
growth of non-stratified embryos under favourable conditions can be
also seen in the course of examination of changes in the anatomical
structure of the embryo during germination. Moreover, the seedlings
originating from non-stratified apple seed embryos cv. Antonovka are
entirely comparable to those derived from stratified ones (Czerski
and Jankowska 1977). The role of stratification in breaking dor-
mancy of the seed as a whole of the apple cv. Antonovka is due to
physiological abolition of same inhibitory factors mainly in the
endosperm.

2. It is documented that under the statement of the research problem
and methods applied by Lewak’s group, they failed to study “true
embryonal dormancy”.

3. An analysis of Lewak approach to discussion expressed in his
“critical note” illustrates that he had used an arguments either unfair
or awry.

4. The authors of this article are convinced that the present dis-
cusion will be helpful for planning of research problems and experi-
ments in further studies on dormancy of apple seeds.

REFERENCES

Amen R. A, 1968. A model of seed dormancy. Bot. Rev. 34: 1—30.

Barton L. V., 1965. Seed dormancy: general survey of dormancy types in
seeds and dormancy imposed by external agents. Encyklopedia of Plant
Physiol. 13 (2): 721—742.

Bogatek R, Podstolski A, Ostaszewska A, and Lewak S., 1976.
Phloridzin transformation and accumulation during the stratification of apple
seeds and the culture of isolated embryos. Biol. Plant. (Praha) 18: 241—250.

Biining E, 1953. Entwicklungs und Bewegungsphysiologie. Berlin.

Crocker W. and Barton L. V., 1957. Physiology of seeds. Chron. Bot. Co.

Czerski J. and Jankowska K. 1977. Growth of apple-tree seedlings
(Malus domestica) Borkh cv. Antonovka obtained from non-stratified embryos.
Acta Soc. Bot. Pol. 46: 647—668.

Dawidowicz-Grzegorzewska A. and Lewak S, 1977. Anatomy, histo-
chemistry and cytology of dormant and stratified apple embryocs. New
Phytol. 81: 99—103.

Duczmal K. and Duczmalova T, 1963, Obserwacje nad kielkowaniem
nasion jabloni. Biul. Inst. Hod i Aklim. Roslin. 1(52): 89—93.

Grzesiuk S, 1967. Fizjologia nasion, PWRIiL, Warszawa.



346 J. Poskuta and J. Czerski

Jann R. C. and Amen R. D, 1977. What is germination? [In:] Physiology and
biochemistry of seed dormancy and germination. 7—28. Khan A. A. Ed.
North Holland.

Khan A. A, 1377. Seed dormancy: Changing concepts and theories. [In:]
Physiology and biochemistry of seed dormancy and germination. 29—S50.
Khan A. A. Ed. North Holland.

Kaminski W. and Pienigzek J., 1968, The effect of different growth
regulators on the germination of apple cultivar Antonovka dehusked seed,
Bull. Acad. Pol. Sci. 26: 714—723.

Lewak S, 1979. Are the embryos of apple tree cv. Antonovka in the state
of dormancy? Acta Soc. Bot. Pol. 48: 87-91.

Lewak S.and Smolenska G., 1968, Le systéme phytochrome dans la germina-
tion des semences de Pommier. Physiol. Veg. 6: 403—406.

Lewak S, Biatek K. and Sinska I, 1970. Sensitivity of apple seed germina-
tion to light and scme growth regulators. Biol. Plant. (Praha) 12: 291—296.

Lewak S, Rychter A, and Zarska-Maciejewska B. 1975. Metabolic
aspects of embryonal dormancy in apple seeds. Physiol, Veg. 13: 13—22.

Lewak S. and Rudnicki R. M., 1977. After-ripening in cold-requiring seeds.
[In:] The Physiology and Biochemistry of seed dormancy and germination.
193—217. Khan, A. A. Ed. North Holland.

Litynski M., 1977. Biologiczne podstawy nasiennictwa. PWN, Warszawa.

Mayer A. M. and Poljakoff-Meyber A, 1963. The germination of seeds.
Pergamon Press. Oxford-New York-Paris.

Metodyka oceny nasion, 1926. (Methods of seeds estimation). Wyd. Zwiazku
Roln. Zakl. Dosw. Warszawa. =

Nikolaeva M. C. and Jankielewitch B. B. 1976. The influence of
phytohormons on the growth and peroxidase activity of apple embryos.
Fruit Sci. Rep. 3: 1—4.

Sinska I. and Lewak S, 1970. Apple seeds gibberelins. Physiol. Veg. 8:

661—6617.

Sinska I and Lewak S. 1974, Changes in the gibberellin content during
drying of apple seeds. Bull. Acad. Pol. Sei. 22: 737—739.

Smolenska G. and Lewak S, 1974. The role of lipases in the germination

of dormant apple embryos. Planta (Berlin) 116: 361-—370.

Thevenot C. and Come D, 1973. Manifestation de la dormance embryonnaire
du Pommier (Pirus Malus L. en fonction des conditions termiques de
germination. Physiol. Veg, 11: 151—160.

Thevenot C, Gaspar T., Lewak S. and Come D, 1977. Peroxidase in
relation to removal dormancy and germination of apple embryos. Physiol.
Plant. 40: 82—86.

Toole E. H, Hendricks S. G, Bortwick H. A, and Toole V. K., 1956,
Physiology of seed germination. Ann, Rev. Plant Physiol. 7: 299—324.

Vegis A, 1964, Dormancy in higher plants. Ann. Rev. Plant Physiol. 15:
185—224,

Vidawer W, 1977. Light and seed germination. [In:] The physiology and
biochemistry of seed dormancy and germination. 181—192, Khan, A. A. Ed.
North. Holland.

Wyzinska D, and Lewak S, 1978. Morphological aspects of apple seedlings
early development in relation to embryonal dormancy. Biol. Plant. (Praha)
20: 53—60.



Contribution to the discussion ... 347

Wkiad do dyskusji: ,,Czy zarodki jabloni odm. Antondwka sq spoczyn-
kowe?” i odpowied? na krytyczng note Lewaka w stosunku do pracy
Czerskiego i Jankowskiej

Streszczenie

W przedstawicnym artykule zawarto krytyczng analize ustawienia problemu
badawczego, tj. ,,spoczynku zarodkowego nasion jabloni” odm. ‘Antonéwka’, stoso-
wanych metod, wynikéw i ich interpretacji w pracach Lewaka i wspolpracow-
nikéw oraz odpowiedZ na ,krytyczng note” Lewaka (1979) w stosunku do pracy
Czerskiego i Jankowskiej (1977).

W konfrontacji z danymi uzyskanymi w Zakladzie Metabolizmu DRoslin In-
stytutu Botaniki UW, danymi z literatury i biezacymi pracami Zakladu na ten
temat wykazano, zZe:

1. Wieloletnie badania Lewaka i wspolpracownikéw sa niezgodne z naszymi
obserwacjami,

2. tres¢ wspomnianej ,krytycznej noty” wskazuje, ze jej autor prezentuje nie-

wlasciwe stanowisko w badaniach naukowych. Wymienione wnioski sa potwier-
dzone przez nastepujace dowody:
Ad. 1. Wieloletnie obserwacije kietkowania niestratyfikowanych zarodkéw jabloni
odm. ‘Antonéwka’ prowadzone przez Czerskiego i Jankowska (1977), jak
rowniez biezace badania w Zakladzie wykazuja wysoki procent kielkowania tych
zarodx6w. Dowodza one, ze publikowane przez Lewaka i wspolpracownikéw dane
o bardzo stabym kielkowaniu takich zarodkéw sa nieuzasadnione. Kazdy, kto
zastosuje opisang przez Lewaka i wspolpracownikow procedure do oceny kieltko-
wania, tj.: z namoczonych w ciagu 24 godz. w wodzie niestratyfikowanyeh nasion
jabloni wym. odmiany, usunie okrywe nasienng i bielmo (wyksztalcone w nasio-
nach jabloni w postaci delikatnej blonki), ulozy po 30 zarodkéw na wylozonej
bibulg filtracyjna szalce Petriego, doda kilka ml wody, szalki z zarodikami ustawi
pod céwietleniem jarzeniowym przy 12 lub 16-godzinnym fotoperiodzie, to stwierdzi
po 2—3 tygodniach bardzo wysoki procent skielkowanych i rosnacych zarodkow.
Jezeli dodatkowo na szalkach ulozy:

a) zarodki z bielmem, to stwierdzi znikomy procent kielkowania spowodowany
obecnoscia w bielmie czynnikéw hamujacych kielkowanie,

b) przeprowadzi 90-dniowa stratyfikacje nasion jabloni w temperaturze 4—5°C,
zgodnie ze znana metoda dla nasion jabloni, to, przekona s'ie, Ze znaczna czesé
nasion po wymienionym czasie skietkuje i bedzie miala widoczne kilkucentyme-
trowe korzonki.

Proste te dos$wiadczenia dowodza, Ze dodatnio fotoblastyczne zarodki jabloni
odm. ‘Antondéwka’, nie spelniaja zasadniczych kryteriow zarodkéw spoczynkowych,
tj. takich, ktére nie kielkujg w sprzyjajacych warunkach a posérod tych, ktére
skietkowaly ich siewki nie beda zdolne do wzrostu, tj. pozostana karlowate.

Usunigcie bielma z zawartymi w nim czynnikami, hamujacymi kielkowanie
zarodka, powoduje jego bezposredni i normalny wzrost i rozwéj, a wyrosta siewka
jest calkowicie poréwnywalna z pochodzaca z zarodka stratyfikowanego. W prze-
biegu chlednej stratyfikacji calego nasienia natomiast ma miejsce powolne fizjo-
logiczng usuwanie czynnikéw inhibujacych, zawartych gléwnie w bielmie, i powolne
kielkowanie zarodkéw w tych warunkach. Dla kazdego, kto przeprowadzi wy-
mienione proste doswiadczenia, stanie sie oczywista bezzasadno$é ,,problemu
spoczynku zarodkowego” oraz ,modelu” tego spoczynku u nasion jabloni odm.
‘Antonowka’.
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Ad. 2. Autor krytycznej noty w stosunku do pracy Czerskiego i Jan-
kowskiej (1977) wyraza:

a) niezadowolenie z tego, ze praca Czerskiego i Jankowskiej nie wnosi
»istotnego wkladu” do rozwiazania problemu ,spoczynkul zarodkowego” nasion
jabloni. Odpowiedzia na ten zarzut jest stwierdzenie, Ze nie mozna wniesé
wkladu w wyjasnienie zjawiska, ktore nie istnieje! Zdaniem naszym praca wniosta
wklad zasadniczy, wykazujac brak zjawiska, ktorego wystepowanie w tak wielu
pracach Lewak i wspolpracownicy usilowali udowadniaé¢ i badagé;

b) przypisuje Czerskiemu i Jankowskie]j (1977) wybranie dla oceny
kietkowania arbitralnego okresu, tj. 10-dniowej hodowli. Jest to =zarzut zaska-
kujacy, roniewaz w ogromnej wiekszosci prac grupa Lewaka stosowala wlasnie
przez nich wybrany arbitralnie 10-dniowy okres hodowli zarodkéw. Oznaczali
Cni zatem tzw. ,energie kielkowania”. W rozumieniu przepiséw ISTA termin
senergia kielkowania” wlasciwie nie istnieje (Litynski, 1977). Przypisywanie
Czerskiemu i Jankowskie] tego zarzutu sSwiadezy o tym, Ze byl On swiadom
blednosci stosowanej metodyki oceny kietkowania w badaniach kierowanej przez
Niego grupy. Stosowne jest przypomnienie, ze nawet oznaczanie kietkowania
wymienionych zarodkéw w ciggu 10 dni wyjawia brak spoczynku zarodkowego.

c) Autor wspomnicnej noty cytuje pozycje literatury, ktére Jego zdaniem
winny potwierdzaé¢ wyniki badan Jego i wspélpracownikéw. Wskazuje na 2 wlas-
ciwe sposoby prowadzenia doswiadezen:

1. badanie zdolnosci do kielkowania w szerokim zakresie temperatur wg
Vegisa (1964),

2. badanie dynamiki kielkowania wg Thevenot i Comea (1973).

Zarzut ten, jak i poprzedni stanowi wprowadzanie w blad czytelnika, po-
niewaz w pracach grupy Lewaka nigdy nie stosowano wskazywanych przez
Niego wlasciwych sposobow eksperymentowania, oznaczajac jak wspomniano
wyZej jedynie ,energie kielkowania”. We wspomnianych pracach Come’a kielko-
wanie zarodkéw jabloni odbywalo sie w ciemnosci, natomiast w pracowni
Lewaka kielkowano je w 12-godzinnym fotoperiodzie. Lewak w swej nocie
powoluje sie nawet na prace z pracowni Come’a w Paryzu, w ktorej wystepuje
jako wspélautor (Thevenot i wspdlprac. 1977), z ktérej wynika, ze niestraty-
fikowane zarodki jabloni odm. ‘Antonowka’ kielkowaly w ciemnosci w ciagu
45 dni! Co wiecej, Lewak i wspolpracownicy (Smolenska i Lewak 1968)
wykazali, ze zarodki jabloni wym. odmiany sg dodatnio fotoblastyczne, co
oznacza, ze $wiatlo stanowi dla nich czynnik, tak samo niezbgdny do kielkowania
i wzrostu, jak dostarczenie wody, powietrza i zapewnienie odpowiedniej tem-
peratury. Wprowadza w blad rowniez cytowana praca Nikolajevej i Jan-
kielewicza (1976) z Instytutu Botaniki AN ZSRR w Leningradzie, Wy-
mienieni autorzy =z niezrozumialych powodéw moczyli nasiona jabloni odm.
‘Antonéwka’ 5 dni w wodzie, po czym, po usunieciu struktur okrywajacych,
izolowane zarodki kielkowaly w ciggu 4 dni w ciemnosci!

d) W krytycznej nocie Lewak stwierdza: ,karlowatoéé¢ nigdy nie byla przyj-
mowana jako kryterium spoczynku”. Konfrontacja tego zaskakujacego stwier-
dzenia z wieloma pracami Autora ,noty” i wspélpracownikéw, przykladowo:
Sinska i Lewak (1970), Smolenska i Lewak (1974), Lewak i wsp.
(1975), Wyzinska i Lewak (1978), jak .rowniez artykul przegladowy Lewaka
i Rudnickiego (1977), wykazuja nieprawdziwos¢ tego stwierdzenia. Nalezy
zaznaczy¢, ze wymieniona grupa wszakze nigdy nie wykonala doéwiadczen *stwier-
dzajacych prawdziwo$¢ tego kryterium w stosunku do siewek jabloni odmizany
‘Antonowka’.
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