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(from 4 to 76%) or are not formed at all. This is due to the accumulation of germination inhibitors (abscisic acid
etc.) in maturing tubers, which causes deep natural dormancy of tubers. It is proposed to consider the activity of
germination inhibitors in freshly harvested tubers using allelopathic testing, which allows for determining the
optimal time for their collection and planting. This ensures germination rate at the level of 80-87%. Therewith,
the first crop of tubers is from 10.1 to 15.0 t/ha, and the second - from 26.2 to 9.3 t/ha. The dependence of the
content of abscisic acid with the accumulation of starch in tubers allows visually determining their suitability for
germination by the chemical reaction of vegetable juice with an iodine solution. The practical value of the study
lies in the possibility of obtaining two crops of seed potatoes per year, while the first crop is formed in 60-70
days, and the second - 90-100 days from planting. Despite the relatively low yield, the resulting seed material
is physiologically young, free from diseases and has a high productivity potential. This allows for shortening the
seed production scheme, increasing the reproduction rate of potatoes, and saving resources

Keywords: potatoes; seed production; freshly picked tubers; two crops; reproduction rate; allelopathic testing

INTRODUCTION

The need to research the possibility of forming
high-quality potato seed material in the Forest-Steppe
of Ukraine is justified by negative climate changes
and the complication of the humanitarian crisis in the
country. An increase in average daily air temperatures
and uneven soil moisture supply in the region led to a
substantial decrease in the yield of agricultural crops,
in particular, potatoes, using conventional cultivation
technology. The formation of seed material under these
conditions becomes ineffective due to the intensive
degeneration of plants during sequential reproduction.
Seed material improved by biotechnological methods
needs variety renewal after 3-5 years of reproduction
in this region. Providing farmers with high-quality seed
material of promising potato varieties is possible if
the seed production technology is adapted to modern
growing conditions.

R.Vozhehova et al. (2021) note that optimal condi-
tions for the growth and development of potato plants
are formed when the average daily air temperature is
not higher than 18-21°C. Therewith, the soil moisture
content should be at least 65-70% of the lowest mois-
ture capacity. According to V. Pastukhov (2021), over the
past 25 years, there has been a substantial increase
in average daily air temperatures in the eastern For-
est-Steppe region of Ukraine. In critical phases of plant
development, which are the budding and flowering
phases, temperature values exceed perennial values
by 1.1-2.4°C. Therewith, precipitation has a heavy rain
character, which leads to compaction and overheating
of the soil. Under these conditions, the formation of
tubers is inhibited. Their development is accompanied
by physiological disorders. In addition, in July-August,
plants are intensively re-infected with insects that carry
viruses (aphids, cicadas, etc.). This leads to an accelera-
tion of the degeneration of potato plants.

Climate researchers predict that an increase in CO,
concentration will lead to an increase in the efficiency of
using solar radiation,which can contribute to the growth
of potential yields in some regions (George et al., 2017;
Rana et al.,2020). However, increased heat and drought,

which will be observed in areas with insufficient hydro-
logical supply, will cause increased stress in plants and
reduce their productivity (Yagizetal.,2020; Muhie, 2022).

The conventional scheme of potato seed produc-
tion is based on the use of the material improved by the
method of culture of apical meristems. Elite potatoes
(base material) are obtained from the source material
improved in this way for four years (Bondarchuk, 2010).
However, due to changes in weather conditions in the
region recently, it has not been possible to form a full-
fledged seed material with high productive potential.

Under these weather conditions, the formation of
potato seed material is possible with a second-crop cul-
ture. Similar technology, as evidenced by L. Boiarkina et
al.(2020), is used in the south of Ukraine and avoids the
negative impact of adverse conditions on the formation
of potato seed tubers. Therewith, the first crop is har-
vested before the period of maximum air temperatures,
and the second crop is formed at favourable tempera-
tures in September-October. This technology allows for
avoiding the re-infection of plants with virus-carrying
insects and forming a crop of physiologically young tu-
bers with high productive potential. The second-crop
technology of obtaining seed material allows potato
seed production on a two-year cycle.

The effectiveness of a second-crop culture largely
depends on the suitability of potato varieties for the in-
tensive formation of the first crop of tubers.According to
K. Mori (2015) and J.P. Hyun (2021), it is most appropri-
ate to use varieties that quickly form a developed veg-
etative mass that prevents overheating of the soil. The
value of soil cover for the formation of the second tuber
crop is slightly lower. More substantial is the duration
of the dormant period, which is a varietal property. It is
most appropriate in the conditions of eastern Ukraine
to use early and medium-early varieties to obtain two
potato crops. Among the 194 potato varieties zoned
in Ukraine, 40 early-maturing and 25 medium-early
varieties are recommended for the conditions of the
Forest-Steppe region (State register of plant varieties
suitable for dissemination in Ukraine in 2022, 2022).
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However, the presence of varietal features in relation
to the physiological and biochemical mechanism of the
deep natural dormant period requires further research.

Thepurposeofthisstudyistodeterminetheinfluence
of the physiological and biochemical state and varietal
characteristics of potato plants on the ability of freshly
harvested tubers to form high-quality seed material for
a second-crop culture in the Forest-Steppe of Ukraine.

MATERIALS AND METHODS

Field research in 2012-2018 was conducted in the soil
and climatic conditions of the eastern Forest-Steppe of
Ukraine in accordance with the “Methodical recommen-
dations for conducting research with potatoes” (Kutsen-
ko et al., 2002).

During 2012-2014, methods for removing freshly
picked tubers from dormancy were examined on pota-
to varieties Serpanok and Skarbnytsia, which provided
for their pricking, germination, chemical treatment with
stimulants, and a combination of these operations.

In2014-2015,potato varieties of Ukrainian selection
Tyras,Skarbnytsia,Serpanok,lvankivs'ka rannia, Strumok,
Shchedryk, Partner, Povin, Hlazurna, Kimmeriia were ex-
amined. Spring planting was conducted in the third de-
cade of April, summer planting of freshly picked tubers
of the varieties under study - in the flowering phase.

In 2016-2018, laboratory studies were conduct-
ed on the activity of germination inhibitors in freshly
picked tubers of the Tyras variety using the method of
allelopathic testing. Therewith, white mustard seeds
were sprouted in an extract from the vegetable juice of
freshly harvested tubers of different harvesting periods
(control - distilled water). The biotesting was conduct-
ed by analogy with laboratory studies on the allelo-
pathic interaction of other vegetable plants (Harbovska
et al., 2020; Semenchenko et al., 2020). Determination
of starch content in freshly picked tubers was con-
ducted according to the relevant state standard (DSTU
4953:2008, 2009). The presence of colouration of veg-

etable juice of tubers was determined by adding an io-
dine solution to it at a concentration not exceeding 5%.
In the field, the first crop of Tyras tubers was harvested
60, 63, 66, 69, and 72 days after planting. A four-com-
ponent chemical solution (thiourea - 1%, potassium
rhodanide - 1%, gibberellin - 0.0005%, succinic acid -
0.002%) was used to inactivate the action of inhibitors
(Bondarchuk, 2019). After processing, freshly picked tu-
bers were planted to produce a second crop, which was
harvested after 98,95, 92, 89, and 86 days, respectively.

The weather conditions of 2012-2018 were sub-
stantially different, which is typical for this geograph-
ical area. This allows for assessing the suitability of
the examined varieties for second-crop cultivation
technology and investigating the physiological and
biochemical state of potato plants depending on the
time of harvesting the first crop. Notably, the tempera-
ture conditions of the growing season of the eastern
Forest-Steppe of Ukraine, according to perennial data,
are characterised by long hot periods, which causes the
riskiness of potato growing in this region. According to
the conventional technology of growing seed potatoes,
its critical phases of development fall on the maximum
increase in average daily air and soil temperatures,
which negatively affects the processes of stolon and
tuber formation (Archive of meteorological data, n.d.).

Analysis of meteorological data (according to the
Merefa weather post) covering the growing season of
potatoes with the first and second tuber crops indicates
a tendency of daily increase in air temperatures during
2012-2018.Theirincrease comparedto the perennial av-
erage values ranged from 0.1 to 2.9°C. Special attention
is paid to the period from mid-June to the third decade
of September when the hottest weather is observed.
Freshly picked tubers during this period are just begin-
ning active vegetation and the transition to autotrophic
nutrition. The formation of tubers of the second crop oc-
curs in relatively moderate conditions, starting from the
third decade of September to the end of October (Fig. 1).

Figure 1. Average daily air temperature during the potato growing season, 2012-2018

Source: compiled by the authors
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The increase in maximum and average daily air
temperatures was mostly due to a reduction and uneven
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precipitation over time. This led to dry periods during
the potato growing season (Fig. 2).

Figure 2. Precipitation dynamics during the potato growing season, 2012-2018

Source: compiled by the authors

For the period from 2012 to 2018, the amount of
precipitation during the growing season averaged
313.0 mm,which is 53.1 mm less than the perennial val-
ue. Special attention should be paid to the progressive
decrease in precipitation in the period from the begin-
ning of July to mid-August, when there was a decrease
in the amount of precipitation by 40.8 mm. The small
amount of precipitation that was observed during the
growing season was mainly heavy rain and was not pro-
ductively absorbed by plants. The general deterioration
of the hydrothermal regime in relation to the biologi-
cal requirements of potatoes confirmed global trends
in climate change and expected forecasts for Ukraine.

RESULTS AND DISCUSSION

The main problems of second-crop technology are
the intensity of tuber crop formation and the ability
of freshly harvested tubers to come out of dormancy.
Harvesting of the first crop of tubers is recommended
to be conducted during mass -flowering and within
two weeks after its completion (Osypchuk et al., 2012).

Only certain varieties, mainly early-maturing and me-
dium-early, can form a full-fledged crop of seed tubers
in such a short period of time in the conditions of the
eastern Forest-Steppe of Ukraine. According to the re-
sults obtained, the yield above average (18.5 t/ha) at
the time of flowering is formed by the varieties Tyras
(19.4 t/ha), Skarbnitsa (22.5 t/ha), Shchedryk (19.4 t/ha),
and Ivankivs'ka rannia (27.0 t/ha). The harvest from
summer planting with freshly picked tubers was
formed only by the varieties Tyras, Skarbnitsa, Serpanok,
Ivankivs'ka rannia, and Strumok. Their average yield
was 10.2 t/ha. The highest yield (14.5 t/ha) was pro-
vided by the Tyras, Skarbnitsa (11.0 t/ha), and Serpanok
(10.8 t/ha) varieties. Other varieties, due to uneven ger-
mination, had a decrease in the second crop of seed po-
tatoes. For the lvankivs'ka rannia variety, it was 7.9 t/ha,
and for the Strumok variety - 6.7 t/ha. Such varieties
as Shchedryk, Partner, Povin, Hlazurna, and Kimmeriia
did not form shoots for harvesting tubers during the
mass flowering of plants and for two weeks after its
completion (Fig. 3).

Figure 3. Potato yield for a second-crop culture, depending on the variety, average for 2014-2015, t/ha

Source: compiled by the authors
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The reaction of the potato varieties under study
to growing in a second-crop culture allows them to be
divided into three groups: varieties that react well; va-
rieties that react poorly; varieties that almost do not
react. It is worth paying attention to the fact that such
a division is conditional and applies only to cultivation
according to the method that involves harvesting the
first crop of tubers at the onset of the flowering phase.

Tubers of the first crop gradually accumulate inhib-
itors (abscisic acid, caffeic acid, cinnamon, scopoletin,
coumarins) during growth and development, which
cause tubers to enter a state of deep natural dormancy
(Gemeda, 2017). Therewith, the shoots of freshly picked
tubers are delayed or not formed. Thus, the germination
rate of the examined varieties ranged from 4 to 76%,
depending on the variety (Table 1).

Table 1. The germination rate of freshly picked tubers during summer potato planting,
depending on the variety, average for 2014-2015

No. Variety Similarity, %
1 Tyras 76
2 Skarbnytsia 67
3 Serpanok 48
4 Ivankivs’ka rannia 69
5 Strumok 66
6 Shchedryk 5
7 Partner 14
8 Povin’ 18
9 Hlazurna 23
10 Kimmeriia 4

Source: compiled by the authors

Low germination caused the thinning out of most
of the varieties under study. As a result, this did not al-
low getting a second harvest of seed material of the
Povin', Partner, Hlazurna, Kimmeriia, and Shchedryk va-
rieties. This study suggests that when determining the
timing of harvesting the first crop of tubers, it is nec-
essary to consider the physiological and biochemical
state of each variety. This is due to the fact that a cer-
tain part of the varieties in the flowering phase already
forms tubers, which begin to enter a dormant state and
almost do not form shoots. Therewith, a certain part of
the varieties still continues to form stolons, from which
tubers have not yet formed. It is advisable to determine
the timing of harvesting freshly harvested tubers not
by the onset of the phenological phase of flowering,
but by the accumulation of germination inhibitors in
maturing tubers. Therewith, harvesting of the first crop
is proposed to be conducted when a sufficient number
of tubers of the seed fraction have formed. This allows
economically justifying the first terms of harvesting
and determining in a timely manner the last terms at
which seedlings can still be obtained.

Regardless of the growing region, the accumula-
tion of germination inhibitors in maturing tubers large-
ly depends on varietal characteristics. In accordance
with the duration of the tuber formation period of each
individual variety, the optimal time for harvesting and

Scientific Horizons, 2023, Vol. 26, No. 2

planting freshly picked tubers is individual (Haider,
2021). Weather conditions have a substantial impact
on the physiological and biochemical state of potato
plants. All factors that accelerate the maturation of
tubers contribute to the accumulation of germination
inhibitors (abscisic acid, cinnamon, scopoletin, caffeic
acid, coumarins, etc.).

The suitability of freshly picked tubers for planting
can be visually determined based on the condition of
the peel. In physiologically young tubers that are still
able to form shoots, the periderm layer is very thin and
easily torn off. Therefore, these tubers should be planted
immediately after harvesting, before they lose their tur-
gor or rot. Therewith, before treatment with a solution
of stimulants, it is advisable to make 10-20 pricks over
the entire surface of tubers to the depth of the vascu-
lar ring. This technique also increases the germination
rate of tubers by 6-13% (Table 2). Short-term germina-
tion of these tubers is ineffective, even when combined
with chemical treatment with stimulants and pricking.

Field studies were conducted on the Tyras variety,
which responds best to second-crop cultivation tech-
nology to determine the effect of the physiological and
biochemical state of plants on the ability of freshly har-
vested tubers to form seedlings. The condition of fresh-
ly harvested tubers, depending on the time of harvest-
ing, is shown in the figure (Fig. 4).




Melnyk et al.

Table 2. Germination rate of freshly picked tubers depending on the method of pre-planting preparation
and varietal characteristics, %, average for 2012-2014

Variety
No. Pre-planting treatment options
Serpanok Skarbnytsia
1 Chemical treatment (control) 55 68
2 Chemical treatment + germination 27 30
3 Chemical treatment + pricking 68 74
4 Chemical treatment + germination + pricking 21 36

Source: compiled by the authors

Figure 4. Freshly picked potato tubers of the Tyras variety after 60, 63, 66, 69, and 72 days of vegetation

Source: compiled by the authors

When harvesting the first crop 60 days after
planting, the Tyras variety forms 25% of the tubers
of the seed fraction suitable for planting. In the fu-
ture, their share gradually continues to grow to 62%.

In this case, the yield was determined by both the
number and average weight of tubers. Its growth
over 12 days was 4.9 t/ha (from 10.1 to 15.0 t/ha)
(Table 3).

Table 3. Productivity of the first potato crop of the Tyras variety, depending
on the time of harvesting, is average for 2016-2018

Duration of vegetation, Number of tubers,

No.

Average weight

Seed fraction, % Yield, t/ha

days pcs./bush of tubers, g
1 60 4.2 43 25 10.1
2 63 45 42 29 10.7
3 66 47 47 35 12.1
4 69 5.1 49 46 13.6
5 72 5.4 50 62 15.0

Source: compiled by the authors

After pricking and short-term immersion in a
four-component solution of stimulants, the tubers
were immediately planted in the ground on the day
of harvesting. Therewith, the activity of germination
inhibitors in freshly picked tubers, namely in the eyes,
was determined using biotesting. It is at the growth
points that the main physiological and biochemical
activity of maturing tubers is observed. Using other

parts of the plant (tuber pulp or stem) to produce wa-
ter extraction is less effective, presumably due to the
low concentration of inhibitors in them and the pres-
ence of other chemicals. The difference in the amount
of white mustard seeds sprouted on the extract in re-
lation to those sprouted on distilled water indicates
an increase in the content of inhibitors and their effect
on growth processes (Fig. 5).
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Figure 5. Germination of white mustard seeds on extract from the juice of freshly picked tubers

Source: compiled by the authors

Starting from the 60™ day of vegetation, the
number of germination inhibitors gradually increas-
es in maturing tubers. According to the results of
allelopathic testing, the activity of these inhibitors

increases from 36 to 66% within 12 days. In turn, this
leads to a decrease in the germination rate of fresh-
ly picked tubers of the examined variety from 87 to
38% (Table 4).

Table 4. Physiological and biochemical state of freshly picked potato tubers depending on the harvesting period, %

Activity of germination

Germination of freshly picked

Starch content Presence of cell juice staining

No. inhibitors, % tubers, % in tubers, % in reaction with iodine
solution
1 36 87 6.2 No
2 42 80 6.3 No
3 52 59 6.4 No
4 57 50 6.8 No
5 66 38 6.9 Yes

Source: compiled by the authors

In maturing tubers, the peel parenchyma gradually
accumulates storage substances, in particular, starch.
There is evidence of a relationship between its content
and the concentration of abscisic acid, which is an auxin
antagonist and accelerates the maturation and entry of
tubers into a natural state of deep dormancy (Tkashuk
& Shevchuk, 2018). When harvesting, every three days
there is a tendency to increase the starch content in

freshly picked tubers from 6.2 to 6.9%. Therewith, the
reaction of vegetable juice with an iodine solution can
be observed by its intense colour in black and purple
(Fig. 6). This allows determining the starch concentra-
tion in freshly picked tubers, at which abscisic acid and
other inhibitors accumulate in an amount at which they
begin to enter a state of deep natural dormancy and
field germination sharply decreases.

Figure 6. Discolouration of vegetable juice from freshly picked tubers by chemical reaction with iodine solution
depending on the starch content and harvesting time

Source: compiled by the authors

Scientific Horizons, 2023, Vol. 26, No. 2
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Therewith, the yield from summer planting with  This is mostly due to a decrease in plant density due to a
freshly picked tubers is maximum during the first planting  deterioration in germination,and a reduction in the grow-
period (26.2 t/ha),and then decreases to 9.3 t/ha (Table 5).  ing season,which is limited by the onset of autumn frosts.

Table 5. Productivity of the second potato crop of the Tyras variety, depending
on the time of harvesting, average for 2016-2018

No. Duration 3: ;l/segetation, Num;ce;/futstabers, Av:fr:gg ::se’ight Seed fraction, % Yield, t/ha

1 98 7.0 77 54 26.2

2 95 7.0 80 49 25.2

3 92 7.0 67 41 15.0

4 89 6.3 74 50 141

5 86 5.0 67 38 9.3

Source: compiled by the authors
Damage to the vegetative mass of plants by mi- night to-3°C leads to substantial damage to the veg-

nor frosts on the soil surface occurs mainly in early etative mass and causes a stop in the vegetation of
October. In the future, a drop in air temperature at  plants (Fig. 7).

Figure 7. Condition of potato plants and their frost damage in October
Source: compiled by the authors

The second potato crop consists of physiologically However, this material has a formed periderm and is
youngtubers,the vast majority of which are seedfraction.  suitable for perennial storage (Fig. 8).

Figure 7. Condition of potato plants and their frost damage in October
Source: compiled by the authors
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Depending on the duration of the growing season,
when the first and second crops of seed potatoes are
formed, substantial changes are observed in the number
of tubers formed. The largest number of tubers in the first
crop was formed by plants after 72 days of vegetation
(5.4 pcs./bush).However,inthe second crop,the maximum

number of tubers (7.0 pcs./bush) is formed during the
first term of planting freshly picked tubers.This affects
the value of the reproduction coefficient, which is the
main indicator of the effectiveness of second-crop tech-
nology for growing seed potatoes. Depending on the
experiment variant, it ranges from 1:26 to 1:10 (Table 6).

Table 6. Seed productivity of Tyras potatoes with a second-crop culture depending
on the time of harvesting, t/ha, 2016-2018

Number of tubers in the crop, pcs./bush

No. first crop second crop Reproduction rate
1 42 7.0 1:26
: 5 70 125
3 47 7.0 119
4 >1 6.3 116
> 5.4 5.0 1:10

Source: compiled by the authors

Therewith, it is determined not only by the number
of tubers that the plant formed by a certain harvesting
period but also by the number of plants that formed
shoots during summer planting with freshly picked tu-
bers of the first crop. That is why there is a high re-
production rate for the sequential propagation of seed
potatoes in variants with the highest germination of
freshly picked tubers.

Similar studies were conducted by Balashova et
al. (2020) in the southern part of Ukraine. According to
their results, the growing conditions of the region do
not correspond to the biological requirements of the
crop. According to this data, a substantial negative im-
pact of climatic factors on the formation of potato seed
material is a violation of the development of tubers
and intensive degeneration of seed material. A corre-
sponding scheme of potato seed production has been
developed, which provides for a second-crop cycle of
its cultivation. Therewith, harvesting of the first crop is
proposed to be conducted during the flowering phase
and within two weeks after it, and freshly picked tubers
after appropriate preparation should be planted to ob-
tain a second crop in autumn. The trend towards mete-
orological changes observed over the past 20-25 years
in the Forest-Steppe of Ukraine creates conditions for
the emergence of similar problems with the cultivation
of seed potatoes in this region. The presented results
confirmed the possibility of obtaining seed potatoes in
a second-crop culture with a certain improvement in
this technology.

Chernychenko (2012), Boyarkina (2019), and Vozhe-
hova (2021) also note the need to adapt the technology
of growing seed potatoes to climate change. They anal-
ysed the influence of meteorological conditions on the
formation of the first and second potato crops and in-
vestigated the effectiveness of technological methods

Scientific Horizons, 2023, Vol. 26, No. 2

for planting dates, the fractional composition of tubers,
irrigation, fertilisation, and the use of biologically active
substances. The data obtained by researchers confirm
the need to stimulate planting material to accelerate
the emergence of seedlings, intensify the development
of vegetative mass, and activate stolon and tuberous
formation. They pay special attention to the varietal re-
action of potatoes to second-crop cultivation technolo-
gy. The potato varieties of Ukrainian selection proposed
by Osypchuk (2012) allow forming stable yields of seed
material in the soil and climatic conditions of southern
Ukraine. However, according to the data of this study,
these recommendations on the suitability of varieties
require certain changes for use in the conditions of the
Forest-Steppe of Ukraine,in particular,in its eastern part.

The influence of varietal characteristics on the abil-
ity of freshly picked tubers to come out of dormancy
is noted by Balashova (2021). The results of this study
confirm the data obtained by the researcher on the ac-
cumulation of germination inhibitors in tubers of the
first crop and the need for the use of growth stimulants.
The high efficiency of a four-component solution for in-
terrupting the dormancy period has been proven: 10 g/l
of thiourea +10 g/l of potassium rhodanide +20 mg/l of
succinic acid +5 mg/l of gibberellin.

According to Semenchenko (2020), treatment of
freshly picked tubers with a solution of fumar with gib-
berellin leads to an increase in the yield of the Dutch
Impala variety by 1.8-1.9 t/ha, and solutions of bioglo-
bin and reastim with gibberellin - the Ukrainian Zahad-
ka variety. However, in this study, there is no high effect
on the germination of freshly picked tubers, which can
be explained by the physiological and biochemical fea-
tures of the examined varieties.

Deligios (2020) notes a substantial effect of gib-
berellic acid on the release of tubers from dormancy.




Therewith, there is an increase in the effect of cutting
tubers in half, which is confirmed by the results of this
study on mechanical pricking them to the depth of the
vascular ring. According to Gemeda (2017), the use of
gibberellic acid to disrupt the dormancy of tubers also
contributes to an increase in yield by 23-92% and an
improvement in potato quality.

Haider (2021) draws attention to the physiological
changes in tubers that accompany their dormant state.
Of particular importance is the ratio between abscis-
ic acid and cytokinin and between abscisic acid and
gibberellic acid. The author also notes the inhibition
of catalase and the accumulation of soluble carbohy-
drates. Therewith, Bajji et al. (2007) state about rapid
and synchronous germination of tubers treated with
thiourea (catalase inhibitor) or exogenous hydrogen
peroxide. This confirms the data of this study on the
accumulation of germination inhibitors in tubers (in
particular, abscisic acid), the possibility of exposure to
them by chemical methods, and information on the re-
lationship with changes in carbohydrates (starch, etc.).

Thus, the results of the conducted studies largely
confirm the previously obtained data on the substantial
influence of the physiological and biochemical state
and the varietal reaction of plants on the effectiveness
of potato seed formation in the conditions of the For-
est-Steppe of Ukraine using second-crop cultivation
technology. Therewith, it is proposed to determine the
activity of germination inhibitors of freshly harvested
tubers based on the results of allelopathic testing and
plan the number and timing of harvesting the first crop
based on the iodine reaction with the cell juice of these
tubers. In the future, this allows for getting full shoots
and forming a second crop of high-quality seed potatoes.

CONCLUSIONS

During the study, it was identified that the second-crop
technology of growing seed potatoes in the condi-
tions of climate changes observed in the eastern For-
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is advisable to prick their surface to the depth of the
vascular ring. This improves germination by 8-13%, de-
pending on the variety.

However, as the study showed, not all potato va-
rieties are able to form the first crop of tubers before
the flowering phase, which form shoots during summer
planting. The germination rate of freshly picked tubers
at the level of 48-76% was identified in the varieties
Serpanok, Tyras, Skarbnitsa, Strumok, and Ivankivs'ka
rannia. Therewith, the first crop is 17.8-27.0 t/ha, the
second - 6.7-14.5 t/ha. According to the reaction to the
second-crop cultivation technology, the examined va-
rieties can be divided into three groups: varieties that
react well; varieties that react poorly; varieties that al-
most do not react.

Harvesting of the first potato crop of the Tyras va-
riety, depending on the physiological and biochemical
state of the plants, allowed obtaining the germination
rate of freshly harvested tubers at the level of 87 to 38%.
This is largely determined by the activity of germination
inhibitors, which gradually accumulate in the tubers of
the first crop. The dependence of the content of abscisic
acid, which is the main inhibitor of germination, with
the concentration of starch in tubers allows using a
chemical reaction with aniodine solution to visually de-
termine the suitability of freshly picked tubers for sum-
mer planting. When harvesting the first crop of tubers
of the Tyras variety, 60 and 63 days after planting, the
maximum germination rate of freshly harvested tubers
is observed, and the highest density of crops is formed.
The reproduction rate is 1:26 and 1:25, respectively.

Further research onthe mechanism of accumulation
of germination inhibitors in the process of maturation of
tubers will attract promising potato varieties to the pro-
cess of seed production using second-crop technology
in the soil and climatic conditions of the Forest-Steppe
of Ukraine, which will halve the four-year seed pro-
duction scheme and increase the reproduction rate.

est-Steppe of Ukraine allows obtaining seed material ACKNOWLEDGEMENTS
twice during one season. This allows for maintaining  None.
high seed quality and shortening the seed produc-
tion scheme. In addition to the use of chemicals, to CONFLICT OF INTEREST
stimulate freshly harvested tubers of the first crop, it  None.
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disionoro-6ioxiMiuHe 06rpyHTYBaHHSA
ABOBPOXaMNHOI KynbTypu KapTtonni (Solanum tuberosum L.)
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AHoTauif. AKTyanbHiCTb NPOBEAEHUX AOCNIAKEHD NONATAE Y HEOOXiAHOCTI BAOCKOHANEHHI TEXHONOTIT BUPOLLYBAHHS
KapTonni 3i cBixo03ibpaHux 6ynbb 33 yMOB NITHBOrO CaAiHHA AN MOKPALLAHHA SKOCTi HACIHHEBOrO MaTepiany. MeToto
pocnipkeHb 6yno BU3HAYeHHS BNAMBY @i3ionoro-6ioximMi4yHOro ctaHy Ta COPTOBUX 0COBAMBOCTEN POCIMH KapTomni
Ha 3[aTHICTb CBiX03i6paHux Bynbb hopMyBaTH AKICHUIA HACIHHEBMI MaTepian 3a ABOYPOXAMHOI KyNbTypu B yMOBAX
Nicocteny Ykpaiun. Onga npoBeaeHHs [OCAIOXKEHb BMKOPUCTOBYBANMCSA MOMbOBI, CTaTUCTUYHI, PO3PaxyHKOBO-
aHaNiTMYHI Ta nabopaTtopHi MeToau. BcTaHOBNEHO, WO 30MpaHHS NEpLIOro BPOXKako ANS CafliHHA CBiXO3ibpaHuMmu
6ynbbamu y a3y LBITiIHHS Ta BNPOLOBX ABOX TWXHIB NiC/9 MOro 3aBepLUEHHS AN9 AeSKUX COPTiB € HeeeKTUBHUMM.
Mpu LbOMY, NEpLUNIA ypOXKal CKNada€e B cepeaHboMy 18,5 T1/ra,a apyruit — 5,1 7/ra. [leski copTv MatoTb HU3bKY CXOXICTb
3i cBiIXK03iBpaHMx 6ynbb (B 4 8o 76 %) abo B3arani ix He yTBOPHOHOTH. LLe MOACHIOETHCS HAKOMMYEHHSAM Y 103PiBarUMX
6ynbbax iHribiTopiB NPOpOCTaHHA (@BCUM30BOI KUCIOTU Ta iHWMX), WO CNPUYMHAE TMOOKUIA NMPUPOAHUIA CMOKIN
6ynbb. [ponoHyeEMO BpaxoBYBAaTU AaKTUBHICTb iHriBITOPiB NPOPOCTaHHS Yy CBiXO3ibpaHMx Bynbbax 3a AONOMOrow
anenonaTMYyHOro TECTYBAHHS, LLO [03BOJISIE BCTAHOBMTM ONTUMAsbHI CTPOKM iX 36MpaHHA Ta cagiHHs. Lie 3abe3neuye
CXOXiCTb Ha piBHi 80-87%. MNpu uboMy nepLumnit ypoxan b6ynbb cknagae Big 10,1 po 15,0 7/ra, a apyrun - Big 26,2
[0 9,3 1/ra. 3anexHicTb BMiCTy abCuUM30BOi KMCIOTU 3 HAaKOMUYEHHAM y Bynbbax KpoxManio A03BONSE Bi3yanbHO
BM3HAYMTU NPUAATHICTb iX 4O NPOPOCTaHHS 33 XiMIYHOK pPeaKLi€E POC/IMHHOMO COKY 3 pO34MHOM KHody. [pakTnyHa
LiHHICTb pob0TK NONSArae y MOXIMBOCTI OTPUMAHHS ABOX BPOXaiB HACIHHEBOI KapTOMAi Ha piK, NpY LbOMY NepLunii
Bpoxaln dopmyetbcs 3a 60-70 gi6, a apyruii — 90-100 pi6 Big cadiHHS. He 3Baxarouu Ha MOPIBHSHO HEBWMCOKY
BPOXaMHICTb, OTPUMAHUIM HACiHHEBMI MaTepian € @i3ionoriyHo MONOAMM, BiNbHUM Bif XBOPOO i MaE BUCOKMM
noTeHuian NpoayKTMBHOCTI. Lle n03BONSIE CKOPOTUTM CXEMY HACIHHMLUTBA, NiABULWMTU KOEdiLiEHT PO3MHOXEHHS
KapTonni Ta 3a0lWaanTh pecypcu

KniouoBi cnoBa: kapTonns; HaCiHHMLTBO; CBiX03i6paHi 6ynbbu; Ba Bpoxai; KoediLieHT pO3MHOXEHHS; anenonaTuyHe
TeCTyBaHHA
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