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Effect of drip irrigation and the load of inflorescences
on the growth and development of parent vines

Abstract. The high yield of grafted grape seedlings and their quality depend on many factors,
including the quality of the grafting and rootstock components, which is also determined by proper
care of the parent grafted and rootstock vines. Their agricultural techniques should be aimed at
better growth and maturation of shoots. The technological technique of breaking off the shoots is
mandatory on parent vines, partial removal of inflorescences is not so common in the agrotechnics
of parent vines, but it has a positive effect on the overall development of plants. Parent plantings
should be irrigated, if possible, since insufficient moisture supply adversely affects the condition
of vines throughout the growing season and wintering. This paper investigated the effect of partial
removal of inflorescences (inflorescence load of 100%, 75%, and 50% of their total number) on parent
vines and the effect of different irrigation regimes (pre-irrigation soil water levels of 90%, 80%, and
70% of the minimum water content) on the state of parent vines were investigated, specifically
on physiological, biochemical, and biometric indicators of plants. It was shown that irrigation of
vines and reducing the load of inflorescences to 50% and 75% of their total number stimulated the
accumulation of chlorophyll in the leaves of parent plants, improved the watering of leaf tissues, and
contributed to an increase in the intensity of respiration during active growth and development of
grapes. A positive effect of irrigation and a reduction in the load of vines with inflorescences up to
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50% and 75% on the agrobiological indicators of parent vines was noted. The highest values of the
total length of the shoots and the degree of their maturation were found in the vines of the variants
with PSWL 90% MWRC 50% inflorescences, 80% MWRC 50% inflorescences, 70% MWRC 50% and
75% inflorescences. Therefore, effective irrigation regimes and reducing the load of vines with
inflorescences contributed to the growth of medium and strong full-fledged shoots, which are more

productive.

Keywords: grafted grape rootstocks; pre-irrigation soil water level; number of inflorescences;
watering of leaf tissues; respiration intensity, pigment content; agrobiological indicators of vines

RELEVANCE

Viticulture is a promising area of agricultural
production in Ukraine. Long-term fertile grape
plantations ensure stable and full-fledged de-
velopment of the industry. High-quality, cer-
tified grafted grape seedlings should be used
for planting industrial vineyards. During their
production, special attention is paid to the
quality of grafting and rootstock components.
Studies indicate that the prominent yield of
grafted grape seedlings and their quality de-
pend on many factors, including proper care of
royal plantings of grafted and rootstock vines
(Vlasov, 2015).

Rootstocks of grafted grape vines are spe-
cially created plantations of promising zoned
table and technical varieties, the vines of which
are used to produce grafted grape seedlings.
Parent plantings should be distinguished by
the purity of vines, the absence of diseases, ele-
vated productivity and durability, and their ag-
ricultural technology should be aimed at better
growth and maturation of shoots (Dikan, 2001).
Usually, the size of the berry harvest on the
mother grape bushes is regulated, preventing
the bushes from being overloaded with the har-
vest. On such bushes, the technological method
of breaking off the shoots, but not removing the
inflorescences, is mandatory, as this requires
additional labour costs (Mykytenko et al., 1990).
Studies indicate that normalizing the num-
ber of inflorescences per vine after establish-
ing the optimal number of shoots contributes
to a substantial increase in the leaf surface
area of the vine and its overall development
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(Kozhukharenko, 2013). Considering the possi-
bility of obtaining more high-quality grafting
vines of grapes, the method of partial removal
of inflorescences on parent vines is relevant
and requires detailed investigation.

Parent plantings should be irrigated, if pos-
sible, since insufficient moisture supply ad-
versely affects the condition of vines throughout
the growing season and wintering. One of the
main elements of irrigation technology is the ir-
rigation regime - a combination of the amount,
timing, and norms of irrigation, which substan-
tially depends on the yield of plantations. The
basis of forming the vineyard irrigation regime
is the support of the optimal range of humid-
ity in the soil layer, where the main part of the
root system of plants is located. For industrial
plantings of table and technical grape varieties,
the National Standard of Ukraine defines irri-
gation regimes, according to which the level of
pre-irrigation moisture of the root layer of the
soil (PSWL), depending on the phase of develop-
ment and water retention properties of the soil,
should be 70-80% of the minimum water reten-
tion capacity (MWRC) for table grape varieties
and 65-75% MWRC for technical varieties. It is
recommended to carry out 7-12 waterings dur-
ing the growing season of technical varieties, 10-
15 waterings during the growing season of table
varieties (DSTU 7595:2014, 2015). Since there are
no practical results regarding the determination
of optimal modes of drip irrigation on rootstocks
of grafted vines, this issue requires further in-
vestigation.
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ANALYSIS OF RECENT STUDIES
AND PUBLICATIONS

Today, for the cultivation of high-quality graft-
ing material of grapes, it is generally accepted
to use short pruning and to regulate the load of
the vines with buds and shoots, which allows
using the growth of the bushes to the maximum
for harvesting grape stalks (Ursu, 1989). When
determining the load of vines with shoots, their
growth strength, soil and climatic conditions
and the level of agrotechnics of plantings are
considered (Perstnev, 2001; Feitosa et al., 2018;
Almanza-Merchan et al,, 2014). Other authors
believe that the load of vines with shoots should
be determined by the amount of annual growth
of vines for the previous year or by the amount
of phytomass of growth of one-year shoots per
vine (Chulkov, Mukhortova, 2018; Kumar et al.,
2017). The practice of partial removal of inflo-
rescences on parent vines is not so common
in the agrotechnics of parent vines. However, it
was established that vines, in which the inflores-
cences were completely or partially removed in
the previous 1-2 years, develop better, become
more uniform in growth strength, store a larger
amount plastic substance (Ursu, 1989).

As for the irrigation of vineyards, different
methods of irrigation are used in Ukraine and
the world, but it is drip irrigation that keeps the
optimal moisture regime in the local soil layer,
reduces water consumption, and increases the
yield of grapes (Shevchenko, 2019).

It was confirmed that watering grape plan-
tations while maintaining soil moisture within
80-90% MWRC in the period after the end of
flowering and before the beginning of ripening
of berries creates favourable conditions for in-
creasing the volume of the root system, the de-
velopment of leaf and productive mass of plants
(Kudryasheva, 2006). Using the example of the
technical grape variety Aligoté, it is shown that
with drip irrigation of plantings and their load
of 110 thousand shoots/ha, the total water con-
sumption is 5,070 m?/ha, provided that the hu-
midity in the metre layer of the soil is kept at
100-85% MWRC (4-7 irrigations rate of 110-130
m3/ha, the irrigated rate was 460-900 m3/ha).

Under such conditions, the optimal parameters
of winter resistance of cells, development of
the root system and one-year growth, fertility
of shoots, size of berries and clusters were ob-
tained (Kyrychenko, 2003).

It was established that, depending on
the phase of development, table grape varie-
ties should be irrigated at the rate of 90 m3ha
(phase of bud break - flowering), 120-130 m?3/
ha (phase of berry growth - ripening of ber-
ries), 150 m3/ha (period of the greatest biomass
increment) (Pavelkivska, 2013). There is infor-
mation that during drip irrigation of parent
plantations of table grapes of the Rannii Maga-
rach variety with different loads of vines with
buds and shoots, soil moisture was kept within
70-100% MWRC, the irrigated rate, including
moisture-charging irrigations, averaged 630-
800 m3/ha per year (Mykytenko et al., 1990).

The purpose of this study was to develop ef-
fective modes of drip irrigation and load rates
of parent vines with inflorescences to obtain
high-quality graft components based on physi-
ological, biochemical, and biometric indicators
of growth and development of parent vines.

MATERIALS AND METHODS

The work was carried out in the department of
nursery and propagation of grapes of the NSC
“V.Ye. Tairov Institute of Viticulture and Wine-
making” during 2017-2020. The research was
conducted on the early ripening Augustyn ta-
ble grape variety, the vines of which were plant-
ed according to the scheme of 2.0x2.5 m in the
spring of 2010. The formation of the vines is a
horizontal two-stem border with a stem height
of 70 cm, the load of shoots is 26-28 shoots per
vine. The soil of the experimental site is south-
ern medium-loamy chernozem.

Three experiments were included in the re-
search scheme, which differed in PSWL and the
load of vines with inflorescences. Experiment
1 - PSWL 90% MWRC during the entire vegeta-
tion period of plants; experiment 2 - PSWL 80%
MWRC during the entire vegetation period of
plants; experiment 3 - PSWL 70% MWRC dur-
ing the entire vegetation period of the plants. In
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each experiment, there were 3 variants in which
a different number of inflorescences were left
on the vines. Variants 1.1, 2.1, 31 - 100% load of
vines with inflorescences (30-33 inflorescenc-
es/vine); variants 1.2, 2.2, 3.2 - 75% load of vines
with inflorescences (24-25 inflorescences/vine);
variants 1.3, 2.3, 3.3 - 50% load of vines with in-
florescences (15-16 inflorescences/vine). The
control variants were those where soil moisture
was natural, the load of vines with inflorescenc-
es was comparable to the experimental variants
(variants 4.1, 4.2, 4.3). In each variant, there were
5 accounting vines in 4 repetitions.

Drip tubes with a diameter of 16 mm with
integrated water outlets every 45 cm and a wa-
ter flow rate of 1.5 dm3/h were used to irrigate
the vineyards, which were suspended from the
crop wire. Soil moisture was controlled accord-
ing to the thermostatic weight method once a
week in the 0-80 cm soil layer. The timing of ir-
rigation and the duration of the inter-irrigation
period were determined based on the dynamics
of the moisture reserves of the root layer of the
soil and the distribution of precipitation. The
basis for maintaining PSWL 90% MWRC, 80%
MWRC, 70% MWRC was the minimum soil water
capacity, which was determined in undisturbed
soil according to the method of flooding sites.
The value of the irrigation rate was calculated
according to the formula of O.M. Kostyakov. It
was established that in the 0-80 cm layer, the
MWRC is equal to 27.03% of the dry soil mass.

On average, over the years of studies in ex-
periment 1, where the PSWL was kept at 90%
of the MWRC, 5.3 irrigations were carried out
(from 4 to 8 irrigations per season), the irriga-
tion rate was 81.9 m3/ha, the irrigated rate was
504.0 m3/ha. In experiment 2 with PSWL 80%
MWRC, the average number of waterings was
37 (from 2 to 5 waterings per season) with an
irrigation rate of 91.3 m®/ha, the irrigated rate
was 414.0 m?/ha. In experiment 3, with PSWL
70% MWRC, an average of 2 irrigations were
carried out (from 1 to 4 irrigations per season),
the irrigation rate was equal to 99.2 m%ha, and
theirrigated rate was 157.5 m3/ha. In the control,
soil moisture was natural.
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During the growing season (monthly, from
June to September), the main physiological and
biochemical indicators of plants were deter-
mined in leaf tissues (total moisture content,
pigment content according to T.M. Godney,
respiration intensity according to the P. Boy-
sen-Jensen method) (Tretyakov, 1990). At the
end of the growing season, biometric indicators
of plant development were measured (Avidzba,
2004). The obtained results were processed us-
ing the ANOVA program and the Microsoft Ex-
cel application package.

RESULTS

Sufficient soil moisture during the growing
season has a positive effect on the development
of the leaf apparatus, as evidenced by the inten-
sive course of physiological processes. Physio-
logical indicators of the water regime of grape
plants most fully indicate their need for water,
depending on particular environmental condi-
tions (I. V. Shevchenko, 2019).

The change in the level of hydration of leaf
tissues has a protective nature against the in-
fluence of adverse environmental factors dur-
ing the growing season and tends to decrease
from July to August (Stoev, 1984). This is also
confirmed by the authors’ studies. Thus, it was
established that the water content in the leaves
of irrigated grape plants ranged from 70.1% to
76.8%, reaching the highest values in June in
the variants with PSWL 90 and 80% MWRC 75%
inflorescences and in the version with PSWL
70% MWRC 50% inflorescence. In July, in all ex-
perimental variants with PSWL 70%, 80%, and
90% of MWRC, this indicator slightly decreased
(67.5-75.5%). On the other hand, the water con-
tent in the leaves of the control plants was 64.9-
711%. In September, with the beginning of the
leaf ageing period, the water content of the leaf
tissues decreased to 60.6-69.6%.

One of the key processes of living organ-
isms is the respiration of their tissues, since it
provides metabolic and energy processes, con-
siderably affects the growth and accumulation
of plant biomass (Keller, 2020). The conducted
studies revealed that the intensity of leaf tissue
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respiration in June was at 0.34-0.50 mg COZ/g,
in July it increased to 0.47-071 mg CO,/g, in Au-
gust it reached maximum values of 0.51-0.97
mg CO,/g, in September it decreased to 0.34-
0.46 mg CO,/g (Fig. 1). In general, the most sig-
nificant difference with the control according
to this indicator was in July, at the beginning of

the phase of ripening of berries - in the vines
under irrigation with a load of 100% of the in-
florescence, a decrease in the intensity of res-
piration by 18.3-33.8% was noted. If the load of
inflorescences was reduced to 50-75%, the in-
tensity of leaf respiration in vines during irri-
gation decreased by 20.3-26.9%.
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23 3.1 3.1 33 4.1
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42 4.3

70% MWRC Control
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Figure 1. Intensity of tissue respiration of leaves of Augustyn grape plants
under different PSWL and load of inflorescences
(average for 2017-2020)

The study of the state of the photosynthetic
apparatus, primarily the content of pigments,
can provide information about the state of the
plant because even in conditions of short-term
water stress, accelerated disintegration of pig-
ments is noted. It was found that under moisture
deficiency, the content of chlorophylls, especial-
ly chlorophyll A, decreases, and the amount of
carotenoids increases (Stoev, 1984).

It was determined that in June and July, the
largest amount of chlorophyll A was in the tis-
sues of plantleaves in the variants withirrigation
of 70% MWRC 50, 75, 100% inflorescences and
80% MWRC 75% inflorescences (by 9.3-30.8%
more compared to the control variants) (Fig.
2). In June-July, the content of chlorophyll A in
the leaf tissues of all control vines was at 1.72-
1.87 mg/g of wet mass, while in August, it in-
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creased by 7.8-23.3% compared to previous data,
probably due to the high adaptability of the Au-
gustyn variety to soil moisture deficit. In August,
the amount of chlorophyll A in irrigation plants
decreased by 5.7-29.3%. In September, at the be-
ginning of the period of senescence of leaves,
active ripening of vines and outflow of metab-

olites from leaves, the amount of chlorophyll A
decreased to 1.07-1.88 mg/g of wet mass. In June,
the amount of carotenoids was higher in the tis-
sues of the leaves of the control vines (0.73-0.79
mg/g of wet weight), except for the variant 70%
MWRC 75-50% inflorescences, where this indi-
cator exceeded the control by 20.5-23.0% (Fig. 2).

3.0
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H July

= August September

mg/g of wet mass

H June  July
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chlorophyll A carotenoids
Figure 2. The content of pigments in the tissues of the leaves of Augustyn grape plants under
different PSWL and load of inflorescences (average for 2017-2020)
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During further records, this trend was
maintained, the content of carotenoids in plant
tissues of control variants mostly exceeded this
indicator in vines under irrigation, reaching
maximum values in August - 0.95-110 mg/g of
wet mass.

It is known that with insufficient mois-
ture supply, the growth period of grape shoots
is shorter, and the growth intensity weakens,
and the yield of vines decreases. The size of in-
ternodes decreases, as a result of which the av-
erage number of leaves along the length of the
shoot increases (Stoev, 1984). The present study
confirms that irrigation certainly has a positive
effect on the growth and development of grape
plants. In general, the average values of the
number and diameter of leaves on experimental
vines (on irrigation) and on control vines (with-
out irrigation) did not significantly differ from
each other and were within 328.1-438.8 pcs./vine
and 14.8-75 cm, respectively (Table 1). The leaf
surface area of the plants of the 80%, 70% MWRC
50% inflorescence and 70% MWRC 75% inflores-
cence variants was the largest (858.7-896.4 dm?)
and exceeded the control values by 12.0-20.4%.

The leafiness of the shoots was the greatest in
the control variants with aload of inflorescences
of 75 and 100%, in vines with irrigation of 90%
PSWL this indicator was lower by 16.8-31.3%,
80% PSWL- by 9.6-17.3%, 70% PSWL - by 13.9-
28.7% compared to the control.

Ensuring the good development of the
growth of shoots of a standard diameter and
their timely ripening on the parent vines allows
obtaining high-quality grafted grape vines. With
this in mind, the authors of this study recorded
the development of one-year shoots of parent
vines. It was found that the total length of the
shoots of parent vines under irrigation with
different levels of PSWL with 100% load of in-
florescences exceeded this indicator in control
vines (without irrigation) by 5.3-26.3%, and the
longest shoots — 16144 cm - were in the vines
of the variant with PSWL 70% MWRC (Table 1).
In the case of a decrease in the load of the vines
with inflorescences, it was noted that the long-
est shoots were in the vines of the variants with a
load of 50% of the inflorescences, this indicator
was 176.2-191.1 cm, which is 8.5-177% more than
in the control vines.

Table 1. Agrobiological indicators of vines of the Augustyn variety under different PSWL and load of
inflorescences (average for 2017-2020)

Length of the £
%) —
& R 3] ) g mature part of g
&5 § o g q © the shoot i
i Q Qg B & = g
. =I g % o n © o0 <
Variant ° & s E oG 8 g =
o o <o I=iKs) — =
g % SE | £8 | 8 s
£ GJ 3 e 9 cm % =
= — = Y = o
Z < 2 =]
[95]
90% MWRC
100% inflorescences 369.1 14.8 646.8 18.8 134.6 93.6 69.5 709
75% of inflorescences 3729 15.2 669.9 14.3* 183.7* 135.0* 73.5 741
50% of inflorescences 3281 175 794.0 15.8 1911 1614* 84.5 748
80% MWRC
100% inflorescences 3836 154 716.2 187 146.9 111.5 75.9 711
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Table 1. Continued

. Length of the £

@ R o o £ mature part of =

= g o = 2 the shoot o

Z Q Qg B & S i

Vari 5y | Eg | B | 32 | P 2

ariant 5 2 £ 0 = g @8 Q k=

9 = g5 g < S) =

E Q & © » o cm % 2

=5 — 4 a=| IS)

Z < 2 i

(V)]
75% of inflorescences 390.2 159 774.2 18.8 157.2 153.9* 979 715
50% of inflorescences 4067 164 8587 183 1819 156.6* 861 7.82

70% MWRC
100% inflorescences 3701 15.2 664.3 15.9* 161.4* 120.0 74.3 7.31
75% of inflorescences 438.8 157 866.1 179 186.9* 156.5* 83.8 7.84
50% of inflorescences 4193 16.5 896.4* 197 176.2 164.7* 935 7.51
Control

100% inflorescences 373.0 16.0 7474 22.6 127.8 1236 96.7 7.51
75% of inflorescences 399.8 15.5 773.6 20.8 1441 100.2 69.5 7.59
50% of inflorescences 3827 159 7444 177 1624 1117 68.8 753
LSD,, 580 18 1194 63 289 321 048

Note: * - the difference with the control is statistically significant

The Augustyn variety is characterized by an early termination of growth processes and an early

onset of shoot maturation, according to average
annual indicators, it belongs to the group with
satisfactory maturation of one-year shoots (at
least 2/3 of the total length, or 65-80%). The au-
thors of this study found that the degree of shoot
maturation was the best in vines irrigated with
PSWL 70% MWRC 50% inflorescences and 80%
MWRC 75% inflorescences and was 93.5% and
97.9% of the total length (Table 1).

In control vines, which were cultivated with-
out irrigation with a load of inflorescences of
100%, the degree of shoot maturation was also
high - 96.7%. In general, shoot maturation was
worse (62.1-73.5%) in the variants with the most
intensive irrigation of 90% MWRC at 100% and

Plant and Soil Science, (12) 4

75% inflorescence load, probably due to ex-
cessive soil moisture. In control vines (without
watering) with a load of 75% and 50% of inflo-
rescences, the maturation of shoots was satis-
factory (68.8-69.5%). In all variants with irriga-
tion in the case of a load of 50% inflorescences,
the length of the mature part of the shoots was
401-474% longer compared to the control, the
difference is reliable. When loaded with inflo-
rescences of 75%, the length of the mature part
of the shoots decreased, but was greater than
in the control variant of 75% inflorescences by
34.8-56.3%. The average diameter of the mature
part of the shoots in vines on irrigation was 7.1-
7.8 mm, in vines without irrigation (control) -
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7.5-7.6 mm, the difference between the variants
is not significant.

The study also analysed the number of
shoots of different length on the vines, since
a higher yield of the standard grafted vine can
be obtained thanks to the development of me-
dium and strong shoots (Table 2). Thus, in the
control variant with 100% load of inflorescenc-
es, shoots with a length over 150 cm account-
ed for 40.8% of their total number, and in the
variant with 90% MWRC irrigation, there were
more such shoots - 42.8%, in the 80% MWRC
variants - 517%, and 70% MWRC - 59.4%. In

the case of a decrease in the load of vines with
inflorescences, the share of long shoots (over
150 cm) increased to 73.9-74.4% (PSWL 90% of
MWRC), 57.7-71.6% (PSWL 80% of MWRC) and
63.4-72.6% (PSWL 70% MWRC), while the pro-
portion of long shoots in control plants was
49.3-71.1%. The total growth (total length of all
shoots) of vines of experimental variants is
significantly higher than in the control. For in-
stance, in the variant with PSWL 90% MWRC,
if the load of inflorescences was reduced to
50-75%, the total growth of shoots was greater
compared to the control by 19.5-29.5%.

Table 2. Influence of drip irrigation and loading of vines with inflorescences on the growth of
annual shoots of Augustine grapes (average for 2017-2020)

Shoot length, cm Wzl Erm{vth e
Variant SIS
0-50 o
51100 | 101150 | >150 cm L)
control
cm 70 573.8 11750 | 13134
90% MWRC
~ 30692 | 1301
100% inflorescences '
) % of totalgrowth | 0.2 187 38.3 42.8
cm 318 196.8 9074 | 32192
90% MWRC
: 43552 | 1295
0, y
75% of inflorescences | o/ /ol growth | 07 45 208 73.9
cm 00 2886 7698 | 30756
90% MWRC
. 41340 | 1195
[o) ”
50% of inflorescences | o/ /a1 growth - 70 186 74.4
cm 184 554.2 10148 | 1700.8
80% MWRC
. 32882 | 1394
o) i
100% inflorescences | o/ c/ovoigrowth | 06 16.9 309 517
cm 300 4478 | 10588 | 20944
80% MWRC 36310 | 1079
[ i 5 . A
75% of inflorescences | o/ /ol growth | 0.8 12.3 29.2 577
cm 2738 3118 9428 | 32316
80% MWRC
. 45140 | 1305
[o) y
S0%ofinflorescences | o/ ¢ o1 growth | 06 69 209 716
cm 64.2 4252 7452 | 1,806.4
70% MWRC
, 30410 | 1289
0, y
100% inflorescences % of total growth 2.1 14.0 245 594
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Table 2. Continued

Shoot length, cm Total growth of
Variant shoots
0-50 0
51100 | 101150 | >150 cm | %W
control
cm 280 399.8 8472 | 33844
70% MWRC 46594 | 1385
[ 3 , . .
75% of inflorescences | o o\ ool growth | 06 86 182 726
cm 180 2900 | 12054 | 2,6170
70% MWRC
. 41304 | 1194
0, »
50% of inflorescences | o/ /ol growth | 04 70 29.2 634
cm 84 7900 5982 | 962.8
Control100% 23594 | 100
inflorescences %oftotalgrowth | 04 335 254 40.8
cm 64.0 5072 11360 | 16570
Control
: 33642 | 100
(o) y
75% of inflorescences | o /ool growth | 1.9 151 33.8 493
cm 55.2 2990 6464 | 24578
Control
. 34584 | 100
0, Y
50% of inflorescences % of total growth 16 86 187 711

Note: * for each of the experimental variants, there is a control variant with the same load of inflorescences.

CONCLUSIONS

Irrigation of the vines and reduction of the load
with inflorescences had a positive effect on
the physiological and biochemical indicators
of the grapes, stimulated the accumulation of
chlorophyll in the leaves of the parent plants,
improved the watering of the leaf tissues, and
contributed to the increase in the intensity of
respiration during the period of active growth
and development of the grapes. A positive effect
ofirrigation and a reduction in the load of vines
with inflorescences up to 50% and 75% on the
agrobiological indicators of parent vines was
noted. The highest values of the total length of
the shoots and the degree of their maturation
were found in the vines of the variants with
PSWL 90% MWRC 50% inflorescences, 80%

MWRC 50% inflorescences, 70% MWRC 50%
and 75% inflorescences. The analysis of differ-
ent length groups of grape shoots showed that
when the load of vines with inflorescences de-
creased, the proportion of long shoots (over 150
cm) increased the most in experiment 1 with
PSWL 90% MWRC irrigation (up to 73.9-74.4%).
The total growth (total length of all shoots) of
irrigated vines exceeded the control. Thus, ef-
fective irrigation regimes and reducing the
load of vines with inflorescences contributed to
the growth of medium and strong full-fledged
shoots, which are more productive. Further
studies will analyse the qualitative and quanti-
tative indicators of the yield of berries and the
resulting grafting vine of grapes.
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BNNmMB Kpan/IMHHOIO 3pOLUEeHHSA Ta HABaHTa)XXeHHA
CyUBITTSIMU Ha PICT i PO3BUTOK MAaTOYHUX KYLLiB BUHOIrpaay

AHoTaUif. BUCOKHI BUXI[ IIeTIEHMX Ca)KaHIIiB BUHOTPALY Ta IXHS SIKiCTh 3aJ1€3KaTh Bif 6araTbox
barTOpiB, y TOMY YHCJIi BiZI AKOCTI IIPUILEITHO - ITiAIIeITHUX KOMITIOHEHTIB, 1[0 TaK CAMO BU3HAYAEThCS
HaJIeKHUM [OIVIANOM 33 MaTOYHMMM HAaCaJKeHHAMH MNPUINENHUX Ta IiJIIENHUX JI03. IXHA
arporexHika Mae 6yTy HallpaBjieHa Ha Kpalllii picT Ta BU3piBaHHA MMaroHiB. Ha MaTOYHUX KyLIax
€ 060B'I3KOBUM TEXHOJIOTIUHUM TIPUHMOM 06JIOMyBaHHS TIArOHIB, YACTKOBE BUIAJIEHHS CYLIBITH
He € TaKUM IIOIIMpEeHUM y arpoTexHilli MaTOYHUKIB, OIHAK ITO3UTHMBHO BIUIMBAE Ha 3arajabHUM
PO3BUTOK POCIUH. MaTOUHI HacaAyKeHHS 3a MOJIMBOCTI CJIiJ 3pOIIyBaTH, OCKIIbKYA HeJOCTaTHE
3a6e3eYeHHs BOJIOTOI0 HETaTHBHO BIUIMBA€E HAa CTaH KYILIB YIIPONOBK YCBOTO BETETAIiMHOTO
iepiozy Ta 3uMiBi. V maHill po60Ti ZOCITIIKEHO BIUIUB IIPUMOMY YaCTKOBOTO BUZAJIEHHS CYLIBITh
(HaBaHTaXkeHHA cyuBiTTAMM 100, 75 Ta 50 % Bif iXHBOI 3araybHOI KiJIBKOCTI) HA MATOYHUX KyILaxX
Ta BIUIME Pi3HUX PEKUMIB 3polueHHd (piBHi IepeanonuBHoi BoiorocTi rpyHTy 90, 80 Ta 70 % Bix
HalMeHIIIOl BOJIOTOEMHOCTI) Ha CTAHMATOYHWX HacaIKeHb, 30KpeMa Ha disionoriuni, 6ioxiMiuni Ta
6ioMeTpUYHi MOKa3HUKU POCIHH. [ToKa3aHo, 1[0 3pOLIeHHs KyLIiB Ta SMEHIIEHHS HaBaHTaXeHHS
cyuBiTTaMu 1o 50 Ta 75 % Bif IXHBOTO 3arajbHOI KiIBKOCTI CTUMYITIOBAJIN HAKOITM4YeHHA XJI0podiny
B JINCTKAX MaTOYHMX POCJIMH, IOKPAIIyBaIi 06BOJAHEHHS TKAHUH JIMCTKIB, CIIPUSIIY iIBULIEHHIO
IHTEeHCHMBHOCTI AUXaHHS B IIepiof, aKTUBHOIO POCTY Ta PO3BUTKY BHHOrpaZy. BigmiueHo
TIO3UTUBHUM BIUIMB 3pOIIEHHS Ta 3MEeHIIeHHS HaBaHTaKeHH KyIIiB cylBITTAMY 10 50 Ta 75 % Ha
arpo6iosIoriyHi MoKasHUKY MaTOYHUX KYIIiB BUHOTpaay. Harbimbiri 3HaueHHS 3aTaIbHOI JOBXUHN
TIaroOHiB Ta CTYTIeHs iXHBOT0 BU3piBaHHA 6y/I1 B KyLIiB BapiaHTis i3 PIIBI 90 % HB 50 % cyusiTb, 80 %
HB 50 % cy1BiTh, 70 % HB 50 Ta 75 % cy1BiTh. OT)Ke, epeKTUBHI peXXUMU 3pOIIeHHS Ta 3MeHIIeHHS
HaBaHTa)KeHHS KYIIiB CYLBITTAMY CIIPUSIN POCTY CEpeIHIX Ta CUJIbHUX ITIOBHOLIIHHUX [TaroHiB, AKi
€ BiIBII IPOAYKTUBHUMU

KniouyoBi cnoBa: MpUIlernHi MaTOYHVUKY BUHOTPAAY, PiBeHb IIePeITONINBHOI BOJIOTOCTi I'PYHTY,

KUIBKICTD CYLIBiTH; OOBOZHEHHA TKAHUH JIMCTKIB; iHTEHCHBHICTh AWXaHHS; BMICT IIirMeHTIB;
arpo6ioJoriuHi MOKa3HUKYU KyIIiB

Plant and Soil Science, (12) 4 @



