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Abstract. The paper presents the growing experiment results on activating
the regenerative ability of Moldova table variety grape cuttings by
processing pressed baking yeast suspension. The present circumstance
became the basis for conducting special studies to check cutting response to
the treatment with baking yeast suspension, with the identification of drug
optimal concentration. In spring, the two-eyed cuttings were completely
soaked for 24 hours in water, and then they were placed with the basal ends
in yeast suspension at various concentrations for the same time. Moreover,
these yeast suspension concentrations were tested both in pure form and in
combination with 3% sucrose. As a result of the conducted studies, it was
revealed that pressed baking yeast suspension at certain concentration can
have an activating effect on regenerative ability of grape cuttings. The use
of yeast suspension together with sucrose solution increases their
physiological activity. It was found that cuttings basal end soaking in yeast
suspension at concentrations of 10-20 g/1, together with sucrose, contributed
to rooting increased by 20-30%, the proportion of cuttings with three roots
or more — by 22.5-30.0%, the number of roots by 13.5-16.2%. The best
option was with a yeast suspension concentration of 20 g/1.

1 Introduction

To stimulate the root-forming ability of cuttings, farmers and industrial winegrowers engaged
in the production of planting material use both synthetic and natural growth regulators [1-5].
In addition, there is an increasing interest in the use of bacteria in many viticulture processes
[6-7]. Work is underway to study the dynamics of the growth of thin roots in grapes [8]. The
influence of mineral nutrients, carbohydrates, trace elements, strigolactones and
brassinosteroids on the development of vines and fruit crops is studied [9-14]. However, there
is practically no data in scientific literature on the effectiveness of natural growth regulators
use and there is only general information about technological parameters of their application,
including yeast. This circumstance was the basis for our special research on this issue.

Since there was an interest in the use of yeast not only in winemaking [15], but also in
viticulture, we conducted preliminary studies to investigate the effect of grape cuttings
treatment with yeast suspension at concentrations of 25, 50, 75 and 100 g/l on their
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regenerative properties. The lowest concentration of the drug was the most effective. After
receiving the initial results, the research program was concretized, as well as deepened and
expanded. At the same time, it was decided to test the new concentrations of yeast suspension
both in pure form and together with a sucrose solution.

The aim of the research is to study the response of grape cuttings to treatment with yeast
suspension of various concentrations, both in pure form and together with sucrose, in order
to establish the optimal one that has the maximum effect on their regenerative ability.

2 Objects and methods

Objects of the research: two-eyed cuttings of table grapes of the Moldova variety, treated
with a suspension of baking yeast.

The scheme of the experiment: soaking in water (control); yeast 5 g/l; yeast 10 g/l; yeast
15 g/l1; yeast 20 g/l; yeast 5 g/l + sucrose 30 g/l; yeast 10 g/l + sucrose 30 g/l; yeast 15 g/l +
sucrose 30 g/l; yeast 20 g/l + sucrose 30 g/1.

In the spring, the cuttings of the Moldova variety were cut to the required length, tied into
bundles of 40 pieces and after 24-hour soaking in water, the lower ends were soaked for 24
hours in a suspension in accordance with the scheme of the experiment. After treatment, the
cuttings have been germinated in plastic containers with water. The water layer was
maintained at the level of 2.5-3 cm during the entire experiment.

The study of regenerative properties of cuttings was carried out according to the methods
developed and repeatedly tested at the department of viticulture of Kuban State Agrarian
University [1].

3 Results and discussion

In most variants, the proportion of cuttings with blooming eyes was in the range of 90.0-97.5
%, which indicates a high viability of eyes (Table 1). The value of the indicator in
experimental variants with yeast suspension, with rare exceptions, was at the control level.

The addition of sucrose to the yeast suspension, in three variants, led to a decrease in the
indicator. A particularly significant decrease in the proportion of cuttings with blooming eyes
was observed in variants with a yeast suspension concentration of 5 and 20 g/I.

Table 1. Indicators of the shoot-forming ability of cuttings of grapes of the Moldova variety
under the influence of treatment with a suspension of yeast of various concentrations

Proportion of Duration of the
. . , . Length of
Type cuttings with eyes’ opening,
. o shoots, cm
blooming eyes, % days
Soaking in water (control) 95,0 8 9,6
Yeast 5 g/l 97,5 8 6,0
Yeast 10 g/l 97,5 8 10,5
Yeast 15 g/l 72,5 8 9,8
Yeast 20 g/l 95,0 8 9,8
Yeast 5 g/l + sucrose 30 g/l 65,0 8 11,8
Yeast 10 g/l + sucrose 30 g/l 90,0 8 10,8
Yeast 15 g/l + sucrose 30 g/l 92,5 13 13,6
Yeast 20 g/l + sucrose 30 g/l 72,5 11 15,2
LSDg, 8,7 1,8 1,1
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The eyes of cuttings in most variants bloomed in an average of 8 days. Only in variants
where a suspension of yeast in an increased concentration was used for cuttings treatment,
and moreover, together with sucrose, the eyes opened 5 and 3 days later, respectively. The
difference between the control and these variants turned out to be reliable.

A significant decrease in the length of shoots was observed in the variant with a yeast
suspension concentration of 5 g/l. The value of this indicator was at the control level in the
remaining three experimental variants with a yeast suspension at a concentration of 10, 15
and 20 g/1.

The addition of sucrose to the yeast suspension led to a significant increase in the length
of shoots. This is another confirmation of the fact that sugars in cuttings perform the role of
an energy substance that positively affects all growth processes. At the same time, there was
a tendency to increase the length of shoots as the concentration of yeast suspension increased,
although the concentration of sucrose was the same in all variants.

Soaking the cuttings in a yeast suspension of the lowest concentrations, that is, 5 and 10
g/1, led to an increase in rooting by 19.5 and 10.0 %, although a significant difference at
LSDo1 = 11.1% was obtained only in the first case (Table 2).

Rooting was at the control level at concentrations of 15 and 20 g/l. At the control level
there was also the value of the indicator in the variant where sucrose was added to the yeast
suspension with a concentration of 5 g/1.

The addition of sucrose to the yeast suspension at concentrations of 10, 15 and 20 g/1 led
to a significant increase in rooting ability — compared with the control, the excess was 17.0,
15.0 and 22.0 %.

Thus, if the lowest concentrations of the drug provided the greatest rooting effect when
using a pure yeast suspension, then the highest concentrations were more effective when
adding sucrose to the suspension.

Treatment of cuttings with yeast suspension and sucrose had a different effect on the rate
of root formation. Thus, in the variants with pure yeast distribution at a concentration of 10
g/1, an increase was observed in the length of the pre-root period, and a decrease was observed
at 20 g/l. At concentrations of 5 and 15 g/, the first roots appeared at about the same time as
in the control.

Table 2. Indicators of the root-forming ability of cuttings of grapes of the Moldova
variety under the influence of treatment with a suspension of yeast of various

concentrations
Share of
. Length of | cuttings with | Number of
Rooting, .
Type % pre-rooting three roots roots per
° period, days and more, cutting, pcs
%

Soaking in water (control) 52,5 19,2 40,0 3,7
Yeast 5 g/l 72,5 18,8 50,0 4.8
Yeast 10 g/l 70,0 23,0 60,0 4,1
Yeast 15 g/l 45,0 19,2 37,5 4,0
Yeast 20 g/l 40,0 17,0 25,0 2,7
Yeast 5 g/l + sucrose 3,0 g/l 50,0 16,6 45,0 4.8
Yeast 10 g/l + sucrose 3,0 g/l 71,5 19,0 67,5 3,6
Yeast 15 g/l + sucrose 3,0 g/l 72,5 21,0 62,5 4.2
Yeast 20 g/l + sucrose 3,0 g/l 82,5 17,0 70,0 4,3
LSDy; 11,1 2,1 11,6 0,54

In the variants with combined use of yeast suspension and sucrose, the acceleration of

root formation was revealed in the variants with drug concentrations of 5 and 20 g/l, the
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slowdown was 15 g/l. In the variant with a concentration of 10 g/l, the roots appeared
simultaneously with the control.

As for one of the most important physiological and economic signs of the root-forming
ability of cuttings — the yield of cuttings with three roots or more, among the variants with a
pure yeast suspension, only in the variant with a drug concentration of 10 g/, it significantly
exceeded the control.

With the combined use of a suspension of yeast and sucrose, a significant excess of the
proportion of cuttings with three roots or more was observed in the same three variants, where
the greatest rooting ability was noted, that is, with a yeast concentration of 10, 15 and 20 g/1.
The excess value ranged from 22.5-30.0 %, with the highest value in the variant with the
maximum concentration of yeast.

In most variants, the average number of roots per one stalk was approximately the same
as in the control and ranged from 3.6-4.2 pcs. A significant excess of this indicator was
detected only in the variants with a pure yeast suspension at a concentration of 5 g/l and in
the variants of joint use of a yeast suspension with sucrose at a concentration of the first
component of 5 and 20 g/1.

In the variants with a pure yeast suspension, there was a decrease in the average number
of roots from 4.8 to 2.7 pieces, with an increase in the concentration of the drug from 5 g/l to
20 g/l.

4 Conclusion

It was found that the treatment of cuttings of grapes of the Moldova variety with a suspension
of yeast in concentrations of 15 and 10 g/l has a stimulating effect on intensity of eyes'
blossoming. There was a delay in the opening of eyes at the highest concentration of yeast
suspension (20 g/1).

An increase in the rooting of cuttings was noted at the concentration of yeast suspension
of 5 and 10 g/l — by 20.0 and 17.5%, respectively. When sucrose was added, the best results
were obtained at concentrations of 10 and 20 g/l — the excess of the indicator over the control
was 25 and 30%, respectively.

It was found that in the variants with the addition of sucrose at a yeast concentration of 5
and 20 g/1, root formation accelerates, and it slows down in the variant with a concentration
of 15 g/l.

The addition of sucrose to the suspension at a yeast concentration of 10, 15 and 20 g/l
increases the yield of cuttings with three roots or more by 25.0-40.0 % compared to the
control.

Thus, a suspension of pressed baking yeast, together with a sucrose solution at a
concentration of the first component of 10-20 g/1, is an effective stimulant of the root-forming
ability of grape cuttings, which can positively affect the yield and quality of seedlings.
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