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Abstract. The dynamics of productivity of the mother root & cutting garden of the Pumiselect clone rootstock
was studied, taking into account the soil and climatic conditions of the Steppe zone of Ukraine, as well as
technological aspects of crop management. In the first three years of vegetation of mother plants, there was
an intensive build-up of the aboveground part of the bushes, which gave rise to transfer them to the state of
operational plantings. Taking into account the annual complete alienation of growth in the next 4-9 years,
significant aging of plants occurred, which was manifested in a decrease in habitus indicators, the number
of shoots and their length. As a result, the productivity of mother root plantings decreased (the number of
cuttings from 570.2 thousand units/ha up to 133.6 thousand units/ha), which limited the feasibility of long-term
cultivation in order to obtain lignified cuttings
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INTRODUCTION

The natural conditions of Ukraine are favorable for
growing a wide variety of fruit and berry crops. In recent
years, the domestic fruit and berry industry has been
developing rapidly, and fruit production has stabilized
at almost 2 million tons. Despite a significant reduction
in the area of plantings at fruit-bearing age, gross yield
was largely compensated by an increase in the level
of average yield [1, 2]. A noticeable growth potential
for the collection of vitamin products was observed in
the farms of the Steppe zone, as the most suitable for
growing heat - loving stone-fruit crops, where their
production increased 1.34 times over the past 15 years,
and the yield - 1.97 times [3].

The use of clone rootstocks is one of the reserves
for the intensification of fruit growing. Rationally se-
lected rootstocks depend not only on the strength of
growth and the period of entry of the garden into fruit-
ing, but also on the yield, winter hardiness, drought re-
sistance and durability of plantings. They make it pos-
sible to change the production technology, reduce the
variation in the growth and fruiting of grafted trees in
homogeneous plantings, accelerate the beginning of
fruiting, and improve the quality of fruits [4]. Taking into
account the peculiarities of the technological process
and market relations, the best rootstock-graft combina-
tions can make fruit production profitable.

Dwarf rootstock Pumiselect isolated in Germany
(Geisenheim Research Institute) [5], proposed for apri-
cot, cherry plum, peach and plum. It forms a powerful
root system. It is drought-resistant, cold- resistant, re-
sistant to Plum shark virus. Trees on the rootstock of
Pumiselect grow small-the growth Force is half that on
seedlings of cherry plums, wild apricot and almonds.
They are characterized by high bud awakening and
fruitfulness, low shoot-forming ability, high quantitative
and qualitative indicators of the crop during the early
entry of plantings into fruiting. Plants are demanding
of the soil, do not withstand flooding well. It is recom-
mended for intensive plantings of stone-fruit crops.

In this regard, studies on promising methods of
rootstock reproduction are relevant, taking into account
the biological characteristics of plants and a complex
of abiotic factors.

Due to analysis of recent research and publications.
Pumiselect rootstock is considered as promising for
laying intensive orchards of stone fruit crops in various
soil and climatic conditions, in particular, in the USA [6],
Poland [7-9], the Czech Republic [10], Serbia [11], Tajik-
istan [12] and Ukraine [13, 14]. The expediency of using
Pumiselect rootstock for Peach [4, 6, 8], apricot [9, 11],
plum [10] is shown. The classic technology of repro-
duction of plants of the Pumiselect clone rootstock in-
volves the use of a culture of vertical and horizontal
layering. At the same time, in practice, propagation by
lignified cuttings is also quite common. In [12], it was
shown that when propagated by lignified cuttings, the
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highest percentage of rooting of Pumiselect rootstock
cuttings was 86% in the variant treated with Kornevin
at a concentration of 0.1%. Based on research [13], it
was revealed that the Pumiselect clone rootstock was
characterized by a high degree of rooting for a long
time, which gave reason to consider its reproduction by
lignified cuttings in the conditions of southern Ukraine
as quite technological and promising. The rooting rate
of cuttings was 68.3-82.0%, the yield of standard plant-
ing material was 67.9-81.3%.

In [14], it was found that the quality of rootstock
plants obtained using the technology of reproduction
by lignified cuttings is significantly higher compared
to growing by Vertical cuttings. The yield of standard
rootstock plants when rooting cuttings was 91.78%,
while when propagating by vertical jigging it was only
60.19%. Final calculations showed that the profit from
production when growing rootstocks with lignified cut-
tings was 2.16 times higher compared to propagation
by vertical cuttings, and the level of profitability was
114.14 and 94.95%, respectively.

Analysis of scientific data obtained both in foreign
countries and in Ukraine indicated the prospects of us-
ing Pumiselect rootstock and conducting research on
its intensive reproduction. The issues of productivity
of the mother root & cuttings garden and the dura-
tion of operation of Pumiselect rootstock plantings for
harvesting lignified cuttings, depending on the biom-
etric indicators of mother root plants in the Steppe of
Ukraine, were not comprehensively considered.

The purpose of the research is to study the elements
of productivity of the mother root & cutting garden of
the Pumiselect clone rootstock and justify the period of
its effective operation in the Steppe of Ukraine.

MATERIALS AND METHODS

The research was carried out on the basis of the nurs-
ery of LLC “Pidguryevskoe” of the Pervomaisky District
of the Mykolaiv region, a branch of the Department
of viticulture and fruit and vegetable growing of the
Mykolaiv National Agrarian University. The experimen-
tal farm was located in the northern Steppe zone, the
northern Steppe subzone was insufficiently moistened
with ordinary chernozems. The terrain of the territory
was slightly sloping, the slope of the south-eastern ex-
posure was up to 1°.

The material for conducting the research was the
Clone rootstock of Pumiselect. The experiment was
laid in 2007 with improved planting material. The area
where the queen cells were located was separated from
the field crop rotation. Its predecessor was black fallow.
The soil of the experimental site was ordinary cher-
nozem,formed under mixed grass-feather grass-tipchak
vegetation on loess rocks. The humus content in the
arable layer was 3.3-3.8%, the humus layer was pow-
erful and reached 150 cm. At a depth of 50-60 cm, the
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humus content decreased to 2.8-3.0%. The content of
mobile phosphorus (by Machigin) was 21 mg/kg (aver-
age), the content of exchange potassium was 303 mg/
kg of soil (increased). The average hydrolyzed nitrogen
content was 90 mg/kg of soil (high). The calcium and
magnesium content was very high as 24.2 mg/100 g of
soil and 3.9 mg/100 g of soil, respectively. The amount
of absorbed base alkali was 28.8 mg/100 g of soil (in-
creased). Moreover, in the sum of the absorbed bases,
the main share was occupied by calcium (84.0%), the
smallest one was sodium (2.4%). The content of total
carbonates in the surface layer didn’t not exceed 1.1%,
the content of “active lime” didn’t not exceed 0.5%,
which was safe for fruit crops. The reaction of the soil
solution was slightly alkaline (pH=7.1). According to the
mechanical composition, the soil of the experimental
field was light clay, the content of physical clay ranged
from 55-60%. According to the complex of general
characteristics and indicators, the soil met all the con-
ditions for maintaining perennial fruit plantations with
additional application of mineral fertilizers.

The scheme of placement of mother plants in a
mother root-cuttings garden of 3.0x1.0 m. preparation
of the site, planting, care of plantings, harvesting of
rootstocks and cuttings was carried out in accordance
with generally accepted technologies and recommen-
dations for the care of mother root plantings.

The structure of queen cells according to biome-
tric indicators (height, diameter of plants, number of
shoots and their length) was determined at the end of
the growing season by measuring 100 plants (25 plants
in four-fold repetition). The number of shoots of zero
branching order per plant was taken as the main in-
dicator of variation. Subsequently, the entire array of
observations and records was ranked at intervals of 30
shoots. Harvesting of shoots for cuttings was carried
out on mother root plantings (mother root & cutting
garden) in the autumn (and decade of November) and
spring (and decade of March) terms.

Mathematical processing of the results was per-
formed in Microsoft Office Excel 2007.

RESULTS
During the first year of growing season of mother root
plantings, a complex of agrotechnical measures was
aimed primarily at the survival rate of planted plants. In
general, weather conditions contributed to a balanced
passage of growth processes, including the growth of
the root system and the aboveground part. At the end
of the growing season, the average height of plants was
0.85 m.A small number of shoots that grew at sharp an-
gles, and their length, contributed to the formation of a
compact habit. The area of the crown projection in rela-
tion to the area of nutrition that was allocated to mother
plantswas developed slowlyand amounted to only 0.3%.

During the first three years of cultivation, young
mother plants were fully formed and met the param-
eters that make it possible to transfer them to the cat-
egory of operational plantings. During this period (1-3
years), the height of plants gradually decreased from
1.89 m to 1.80 m, while the crown diameter did not
change and amounted to 1.69-1.70 m, relatively sta-
ble biometric indicators of the crown did not lead to a
change in its habit. Calculations showed that the crown
index was 1.09 up to 1.12, the crown projection area
was 2.11 up to 2.24 m?, and the ratio of the crown pro-
jection area to the feeding area was 0.71 up to 0.76.
The working row spacing remained wide enough, which
did not interfere with mechanized tillage, protecting
plantings from pests and diseases.

At the end of the 4th year of vegetation (2010), the
appearance of mother plants was rounded, the crown
habit index was 1.12 (Table 1). In plants of the 4th year
of cultivation, many shoots had large angles of depar-
ture, and the height of the plants exceeded their diam-
eter. Taking into account the fact that the plant place-
ment scheme was somewhat sparse (3.0x1.0 m), this did
not lead to the fact that the projection area of the plant
crown exceeded the allotted feeding area. A similar re-
lationship between the studied indicators was observed
at the end of the growing season in plantings of the 5"
and 6™ years of cultivation. In the future, some features
in the condition of mother root plantings were revealed,
taking into account their age and operating technology.

Table 1. Biometric characteristics of mother root & cutting plantings of the Pumiselect clone rootstock

Age of plantings  Plant height (H), m Plant diameter (D), m

4 1.89 1.69

5 1.86 1.70

6 1.80 1.64

7 1.65 1.55

8 1.11 1.20

9 0.89 0.84
Average 1.53 144
LSD 0.09 0.09

05
The annual mass harvesting of cuttings depleted

the mother root plants. Building up new shoots during
the year,and then removing them in the autumn period,
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I=H/D S projections, m? S projections/S nutrition
1.12 2.24 0.75
1.09 2.27 0.76
1.10 211 0.71
1.06 1.89 0.63
1.05 1.13 0.38
1.06 0.55 0.18
1.06 1.70 0.57

it did not leave the possibility of accumulating plastic
substances to undergo balanced growth processes in
the spring of the following year. This was manifested



in changes in the main indicators of habit, primarily
the height and diameter of mother root plants in the
next three years of their operation. Moreover, every year
there was a clear tendency to reduce the biometric in-
dicators of mother root plants.

So,already in the plantings of the 7*" year of cultiva-
tion, the average height of plants was only 1.65 m,in the
8™ year it was 1.11 m, in the 9 year it was 0.89 m. That
is, during the next 3-year cycle of operation of plant-
ings,there was a clear decrease in the average height of
plants, which was 89.2%, 60.0% and 48.1%, respectively,
compared to the average indicators of 2010-2012 yrs.

From the 4 to the 9™ growing season, the crown di-
ameter also gradually decreased-from 1.69 m to 0.84 m
and the crown projection area decreased from 2.24 m?
to 0.55 m% In the end, this led to the fact that the ratio of
crownindicators projectionarea/feedingareasignificant-
lydecreased from 0.75 to0 0.18.1t should be noted that the
shoots developed equally evenly in the radial direction.
This contributed to the fact that the working row spac-
ing of plantings even increased from 1.32 m to 1.80 m.

As records showed in the initial period of operation
of mother root plants, the crown diameter significantly
exceeded the distance between them in a row. In a row,
the shoots of one plant were placed in the adjacent
area of the projection of the crown of the neighboring
plant by an average of 22 cm. As the plantings aged,
as already noted, the crown diameter decreased and,

. Shoot
Age of plantings

length, cm number, PCs.

5 79.9 53.5

6 74.7 47.7

7 72.8 40.8

8 63.0 26.6

9 53.0 18.9
Average 71.1 379
LSD 4.86 2.61

05

In the 5%-7" years of operation, the largest num-
ber of shoots and their growth were observed both per
plant and per unit area. With increasing age of plant-
ings, the number of shoots per plant and their length
decreased, and these indicators were lowest in plants
of the 9™ year of cultivation. The average growth of
shoots of one mother root plant decreased from
42.7 m to 10.0 m, or 4.3 times, and the total growth
decreased from 142.3 thousand m/ha to 33.3 thou-
sand m/ha. In the 8™"-9* year of operation of mother
root plants, their significant depression was detected.
The average growth length decreased by 26.8-50.8%,
the number of shoots decreased by 20.1-28.3%. This
could not but negatively manifest itself in the overall
growth of plantings. If in the initial period (6-7 years)
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as a result, the penetration of shoots of one plant into
the crown of a neighboring plant decreased, too. So, in
the first years of operation of plantings (4-6 years of
cultivation), the penetration of shoots into the neigh-
boring zone of plants at the end of the growing season
was 32-35 cm. As the plantings aged, the penetration
of shoots significantly decreased and by the 8" year the
cultivation of plantings was only 10 cm.

The lowest biometric indicators were characterized
by mother root plants at the end of the growing season
of the 9t year of cultivation. The crown index was 1.06.
Moreover, the crown diameter was significantly small-
er than the distance between neighboring plants and
decreased to 0.84 m. The projection area was equal to
18.0% of the feeding area that was allocated for moth-
er root plants when laying plantings. Reducing the hab-
it of the crown, primarily its diameter, led to an increase
in technological passage in row spacing, but it did not
affect the use of equipment in any way.

The overall aging of plants and the decrease in
basic biometric indicators significantly affected the
productivity of mother root plantings. Thus, during the
5t-9t years of cultivation, there was not only a change
in the habit of mother root plants, but also its structur-
al components, first of all, the number and length of
shoots. There was an obvious tendency to reduce these
indicators during the entire cycle of operation of moth-
er root plantings (Table 2).

Table 2. Dynamics of shoot-forming ability of mother root plantings of the Pumiselect clone rootstock

Increment

plant, m ha, 1,000 m %
42.7 142.3 158.6
35.6 117.7 131.2
29.7 99.0 110.4
16.8 56.0 62.4
10.0 33.3 37.1
269 89.7 100.0

the decrease in the length of shoot growth, which fell
on one plant, was insignificant (7.0%), then in sub-
sequent years the tendency to reduce the length of
growth increased.

It is known that the placement of leaves on the
shoot, their self-shading negatively affects the process
of photosynthesis. One of the indicators that determine
the feasibility of the plant placement scheme and their
feeding area is the area of the assimilation surface,
which falls on the feeding area or the projection area
of mother root plants. The dynamics of reducing the
diameter of mother root plants was slower than the
dynamics of the area of the leaf apparatus, which led
to a significant decrease in the assimilation surface per
unit projection of the plant (Table 3).
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Leaf area, m?

Age of plantings plant Ha
5 4.72 15,733.2
6 3.25 10,833.2
7 2.59 8,633.2
8 1.43 4,766.6
9 0.64 2,1333
Average 2.53 8,419.8
LSD 0.18 =

05

Table 3. Dynamics of the leaf area of mother root plantings of the Pumiselect clone rootstock

Ratio

% Sl/Sn SI/Sp
186.9 1.57 2.08
128.7 1.08 1.54
102.5 0.86 1.37
56.6 0.48 1.26
25.3 0.21 1.16
100.0 0.84 1.64

Note: Sl - Leaf area, m?; Sn - plant nutrition area, m?; Sp - area of plant projections, m?

In young plants (5™ year of cultivation), the area of
the Leaf apparatus was slightly larger than the area of
nutrition, their ratio was 1.57. As the plantings aged,
this indicator changed significantly, it was the lowest
in the 9™ year of cultivation and it was only 0.21. That
is, if 1.0 m? of the area of nutrition of a 5-year-old
plant accounted for 1.57 m? of leaf surface, then in
the 9™ year - 0.21 m?, or 5.73 times less. Intensive
operation of the mother root & cutting garden for 4-5
years, in which a significant share of the growth was
alienated annually, caused its intensive aging, which
was manifested in a decrease in the biomorphological
indicators of plantings.

In the mother root & cutting garden of the Pum-
iselect clone rootstock, where the main indicator of the
feasibility of using plantings was the growth of the cur-

rent year, the number of shoots could be the basis for
gradation of plants into groups. Surveys showed that
more than 100 shoots could form on well-developed
plants during the year. Plants that had limited develop-
ment contributed to the regrowth of only 10-20 shoots.
In our work, the variation on this feature was in the
range of 10 up to 100 shoots.

At the beginning of the operation of mother root
plantings (the 5" year of cultivation), the plants were
of somewhat different quality, but at the same time
they were almost evenly represented in the established
groups (Table 4). Thus, the number of plants of Group |,
where 0-30 shoots were formed, was 30.5%, Group Il
(31-60 shoots) was 27.0%, and Group Il (61-90) shoots
was 26.3%. The lowest number was found for plants of
Group 1V (90-120 shoots) as 16.2%.

Table 4. Structure of the mother root & cutting garden of the Pumiselect clone rootstock, %

Plant groups by number of shoots

i Number ofplants per 1.0

Age of plantings i
31-60
5 30.5 27.0
6 35.2 315
7 437 330
8 68.0 25.2
9 87.0 13.0
Average 52.9 25.9

With anincrease in the age of plantings, there was
a decrease in their productivity not only in general,
but also the very structure of individual groups in the
mother root-cuttings garden changed. It was found
that the number of plants on which the maximum
number of shoots (Group IV) grew out of 540 PCs/
ha up to 216.7 PCs/ha significantly decreased. In the
8t-9t year of cultivation, plants of Group IV were
completely absent. The same trend was observed for
plants of Group Ill. The number of such plants in the
plantings of the 5" year of cultivation was 26.3%, the
7t year of cultivation it was 16.8%. There were abso-
lutely no such plants in the most summer plantings
of the 9t year of cultivation.
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61-90 ha, PCs
26.3 16.2 100.0
223 11.0 100.0
16.8 6.5 100.0

6.8 0.0 100.0
0.0 0.0 100.0
14.5 6.7 100.0

It is obvious that a decrease in the number of
the most productive mother root plants in plantings
with age leads to an increase in the proportion of
plants with lower productivity indicators in plant-
ings (Table 5). So, if in the plantings of the 5™ year of
cultivation the share of the least productive plants
(Group 1) was 30.5%, then in a year it was 43.7%, in
three years it was 43.7%, in five years it was 87.0%. A
slight increase in the proportion of plants belonging
to Group Il in plantings of the 6™-7t years of culti-
vation can be explained by the fact that over time
the proportion of plants of groups IlI-IV decreased,
and the proportion of unproductive plants increased
significantly.
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Table 5. Structure of the mother root & cutting garden of the Pumiselect clone rootstock, PCs/ha

Plant groups by number of shoots

Age of plantings I 1
31-60 61-90
5 1,016.7 900.0 876.6
6 1,173.3 1,050.0 743.0
7 1,456.6 1,100.0 560.0
8 2,266.6 840.0 226.7

9 2,900.0 4333 0.0
Average 1,762.6 864.7 481.3

LSD 128.1 60.9 33.5

05

Along with the number of shoots that grow on mother
root plants,a qualitative indicatorisimportantasthe length
of shoots. Less developed plants were characterized by the
fact that the average length of shoots was shorter than

Number of plants per 1.0 ha, PCs

540.0 3,333.3
366.0 3,333.3
216.7 3,333.3
0.0 3,333.3
0.0 3,333.3
224.7 3,333.3
15.2 =

that of the most developed plants. Moreover, this trend
continued with age, although the absolute values changed
slightly. Thus, the average growth for plants for the entire
period of research ranged from 61.6-82.0 cm (Table 6).

Table 6. The length of shoots depending on the condition of the mother root plants of the Pumiselect clone rootstock,cm

Plant groups by number of shoots

Age of plantings |
31-60

5 69.0 753

6 64.5 70.1

7 62.3 67.6

8 60.2 63.1

9 51.9 55.5
Average 61.6 66.3
LSD 4.38 4.51

05

The greatest length of shoots was observed in moth-
er root plantings in the first years of their operation. As
the plantings aged, the growth length decreased, and a
decrease in the average shoot length was noted regard-
less of the degree of development of the mother root
plants. Thus, in plants of Group IV, this indicator de-
creased by 5.4% over three years. For plants of Group I,
the average shoot length decreased by 12.0% over four
years, for plants of Group Il and Group | over five years
the length decreased by 13.4%. It should be noted that as

61-90

81.5 84.6 1124
773 81.1 105.1
72.3 80.3 97.9
68.1 0.0 88.6
20.0 0.0 74.5
74.8 82.0 100.0
5.42 5.69 -

the plantings aged, the growth rate decreased, which was
determined separately for each group of plants (Table 7).
So, if in the least developed plants in the initial period of
operation of plantings it was 10.4 m, then over the years
it decreased to 7.8 m. The same trend was observed for
mother root plants, in which the number of shoots was
31-60 as the total increase decreased from 33.9 m to
24.9 m. The decrease in the length of growth over five
years of operation of mother root plants in relation to
the average productivity ranged from 159.8% to 37.4%.

Table 7. Growth length depending on the condition of the mother root plants of the Pumiselect clone rootstock, m/plant

Plant groups by number of shoots

Age of plantings 1l

31-60

5 10.35 33.88

6 9.68 31.54

7 9.34 30.42

8 9.03 28.40

9 7.78 24.98
Average 9.24 29.84

LSD 0.67 2.17

05

As the mother root plantings aged, as already not-
ed, the number of shoots on one plant decreased. These

61-90

61.12 88.83 159.8
57.98 85.16 133.1
54.22 84.32 107.2
51.08 00.00 62.6
00.00 00.00 374
44.88 51.66 100.0
3.26 3.81 =

circumstances led to the fact that in the 8™ year of veg-
etation, no mother root plants of Group IV were found,
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which had the maximum growth length, and in the 9th
year as Group lll. A significant share in the plantings
was represented by plants of Group II,in which an aver-
age increase of 29.8 m was noted.

Taking into account the structure of the mother root
& cutting garden and age-related changes in plant-
ings, the dynamics of its productivity was established.
As could be seen from the above calculations, the qual-
itative composition of plantings decreased with aging,
which led to a decrease in the total length of growth. So,
if in the first years it was 133.1 up to 159.8% of the av-
erage productivity, then in the 8"-9t years of operation

Table 8. Total growth depending on the condition of mother root plants of the Pumiselect clone rootstock, thousand m/ha

it was much less as 37.4-62.7%. Basically, the decrease in
the productivity of plantings was noted due to the fact
that subsequently the most productive plants belonging
to groups IlI-IV were absent. Although, it should be noted
that more developed plants that moved from a larger
group to a smaller one slightly increased their indicators
(Table 8).The total growth of plants of Group I,taking into
account their number, increased from 10.5 thousand m/
ha (5™ year of cultivation) to 22.6 thousand m/ha (9t year
of cultivation). But a significant increase in the structure
of plantings of plants of the first group did not allow to
compensate for the losses of the most productive plants.

Plant groups by number of shoots

Age of plantings 1l

31-60

5 10.522 30.492

6 11.358 33.117

7 13.605 33.462

8 20.467 23.856

9 22.562 10.824
Average 15.703 26.350

LSD 1.02 1.85

05

Ifwe consider the productivity of mother root plantings
of the Pumiselect clone rootstock in order to obtain Ligni-
fied cuttings, then the negative dynamics with increasing
age of plantings is obvious. As the plants aged, their pro-

61-90

53.578 47.968 159.8
43.079 31.168 133.1
30.363 18.272 107.3
11.580 0.000 62.7
0.000 0.000 374
27.720 19.482 100.0

1.98 1.44 =

ductivity significantly decreased. In particular, for the 5%-
6t year of cultivation, the total increase allowed to harvest
474.9 up to 570.2 thousand units/ha of cuttings,and for 7-8
years it was 223.6 up to 382.8 thousand units/ha (Table 9).

Table 9. Productivity structure of mother root plants of the Pumiselect clone rootstock, thousand m/ha

Total length of shoots

Number of cuttings by size 0.25 m

Age of plantings Per mother rootplant, m Pe::'t't?nl;as l:::::;r:;;uiac:;t;lg- ThousandPCs/ha %
5 42.77 142.56 570.2 100.0
6 35.62 118.72 474.9 83.3
7 28.71 95.70 382.8 67.1
8 16.77 55.90 223.6 39.2
9 10.02 33.39 133.6 234
Average 26.77 89.19 356.8 62.5
In total 133.89 446.27 1,785.1 -

The lowest productivity of mother root plantings
was characterized by the 9™ year of cultivation as
133.6 thousand units/ha of cuttings, that is, there was
a decrease in the productivity of mother root plantings
during the five years of their operation by 4.3 times. It
should be noted that the total length of shoots that
grew per 1.0 hectares of the mother root & cutting
garden from the 5% to the 9™ years of vegetation was
446.3 thousand m, which made it possible to prepare
1.78 million cuttings with a size of 0.25 m.

As a result of the research, a general trend towards
a decrease in the productivity of the mother root & cut-
ting garden in the dynamics from the 5™ to the 9t year of
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vegetation of mother root plants of the Pumiselect clone
rootstock was noted. The length of shoots, the length of
growth, and the qualitative composition of plants de-
creased, which further affected the rooting of cuttings
and the quality of the resulting rootstocks. It is obvious
that cyclic operation of such plantings is needed, which
will help extend the duration of their productive use.

CONCLUSIONS

Based on the conducted scientific studies on the produc-
tivity of the mother root & cutting garden of the Pum-
iselect clone rootstock in the conditions of the Steppe
of Ukraine, the following conclusions were formulated:



1. During the first three years of cultivation, young
mother root plants formed morphostructural elements
that gave rise to transfer them to the state of opera-
tional plantings. The dynamics of the formation of the
height and diameter of mother root plants during this
period made it possible to sufficiently justify the opti-
mal plant placement schemes and feeding area.

2.Taking into account the almost complete aliena-
tion of annual growth after the end of the growing sea-
son, with an increase in the age of mother root plants,
a decrease in their habit was revealed, which led to a
decrease in the productivity of plantings. The height
of mother root plants for five years of intensive oper-
ation decreased by 2.1 times, the width decreased by
2.0 times, the crown projection area decreased by 4.1
times, the leaf apparatus area decreased by 7.4 times.

3. A direct relationship was found between an in-
crease in the age of mother root plants and changes
in habit indicators and the main morphological ele-
ments which determined their productivity. There was
an annual decrease in the number of growing shoots

Zamorskyi et al.

and their length, which, in turn, led to a decrease in the
total length of growth from 142.3 thousand m/ha to
.3 thousand m/ha, or 4.3 times.

4. In the most productive period of operation
of mother root plantings, it was possible to prepare
35.6 up to 42.8 m of growth per plant and 474.9 up to
570.2 thousand units/ha of cuttings, while from aging
plantingsitwasonly10.0upto 16.8 m of growth perplant
and 133.6 up to 223.6 thousand units/ha of cuttings.

Thus, the mother root plants of the Pumiselect
clone rootstock, when used intensively, significantly re-
duced their biometric indicators with increasing age of
plantings. Moreover, already in the 7%-9%" years of cul-
tivation, there was a sharp decrease in the productivity
of plantings and the quality of cuttings, which led to a
reduction in the duration of active plant life.

Prospects for further research are to develop el-
ements of cyclic operation of the mother root & cut-
ting garden, which will help to extend the duration of
productive use of mother root plants for harvesting
lignified cuttings.
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28 Productivity of the mother root...
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AHoTauis. [JocnigpkeHo AuHaMiKy NPOAYKTUBHOCTI MAaTKOBO-XWMBLEBOrO cady K/OHOBWMX Miglen nyMmicenekr 3
YPaxyBaHHAM TPYHTOBUX i KNiMAaTUYHWX YMOB 30HM CTeny YKpaiHW, a TaKOX TEXHOMOFYHUX aCnekTiB BedeHHS
KyNnbTypW.Y nepLui Tpy poku BereTauii MaTOYHMX POCMH BigbOYyBanocs iHTEHCMBHE HAPOLLYBAHHS HaA3EMHOI YaCTUHM
KYLLiB, LLO 43N0 MiACTaBy NepeBecTu iX B CTaH eKCnayaTauimHUX HacagkeHb. 3 ypaxyBaHHSAM LLOPIYHOIO MOBHOIO
BiYY)KEHHS NPUPOCTY B HACTyMHi 4-9 pokiB BiAbyBanocs 3Ha4YHe CTapiHHA POC/IMH, WO NPOSBASNOCS Y 3MEHLUEHHI
MOKa3HMKIB rabiTycy, KilbKOCTi NAroHiB i ix LOBXWHW. B KiHLEBOMY MiACYMKY 3HMXKYBanacs NpoayKTUBHICTb MaTOYHMX
HacamxeHb (KinbkicTb xuBLiB Big 570,2 Tvc. wr/ra po 133,6 TMc. wr./ra), wo obmexysano AOUIbHICTb TPUBANOro
BefEeHHS Ky/bTypU 3 METOI OTPUMAHHS 34EePEB'AHININX XMBLIB

KniouoBi cnoBa: nymicenekT, KNOHOBAa Niflena, MaToOYHi HACaKeHHS, MaroHW, BioMeTpMyHa XapaKTepuCTWKa,
34epeB'sHini XuBui
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