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AHHoOTauunA
lMoka3zaHbl pe3ynsTaThl NPYMEHEHWSI NPENAPATOB COAEPXKALLMX MUKPOINEMEHTbI HA MPOMbILLITEHHbLIX
MaToYHUKax BMHorpaaa. NpuBeaeHbl KOppensiuMoHHbIE 3aBUCMMOCTM OT COAEPKaHMUsi OpPraHUYEeCKUX KUCMOT K
NX BIMSIHNS HA aHAaTOMUYECKOe CTPoeHMe NOOeroB. YCTaHOBIEHO, YTO NPUMEHEHME NpenapaToB codepKaLlmx
MUKPO3NEMEHTbI ZinC 1 boron, oka3sbIBaeT BAUSIHWE Ha KONUYECTBEHHbIE NoKa3aTenun aHaToOMUYECKUX CTPYKTYP,
N pereHepaunoHHY akTUBHOCTb BUHOTPaAHbIX YEPEHKOB.

Abstract
The results of the application of preparations containing trace elements in industrial grape queen cells
are given. The correlation depending on the content of organic acids and their influence on the anatomical
structure of the shoots are shown. It is found that the use of drugs containing the trace elements zinc and boron
affects the quantitative indicators of the anatomic structures as well as the regeneration activity of the grape
cuttings.

KnioueBble crnoBa: BUHOrpaz, nofBon, 6roaddekTnBHbIE NpenapaThbl, aHAaTOMUYECKOE CTPOEHUE, PU3OTEHES,
ONTMMMU3aUNS NMUTAHUS.

Key words: grape, rootstock, bioeffectiveness, drugs, anatomical structure, root formation, optimization of
power.

INTRODUCTION Ourstudies were aimed atthe goal of revealing

Grapevines propagation is based on their the influence of the trace elements preparations over
regenerative capacity which depends on both the the anatomy changes and regenerative capacity of
inherent properties (hereditary characters) of the the one-year-old grapevine shoots.
plant and the set of environmental conditions [2]. Subjects and Methods of Research: The

One of the external factors that influence subjects of our research were rootstock mother plants
the regenerative capacity is nutrition. Given optimum of the grape variety of Kober 5BB (nursery of the
nutritive conditions, grapevine shoots accumulate OJSC Farming Firm Yuzhnaya of the Temriuk district).
significantamountof carbohydrates and physiologically We used the following as preparations:
active substances, which guarantees quite mature compound organo mineral fertilizer (COMF) — humic
plantings with high regenerative capacity [4]. acids potassium salts: total nitrogen — 0.2%; total

The most active plant body nutrients capable phosphorus — 1.5%; total potassium — 2%; and trace
of activating enzyme activity are trace elements, elements preparations containing the following:
which can be explained by the fact that trace me- Zinc -10-15%; Boron — 6-12%; Iron — 8-12%;
tals ions form chemical bonds with active groups Copper —16-18%.
of protein molecules thus forming organo metallic Tests were performed using instruments and
complexes that directly influence enzyme activity analytical data of the Shared Knowledge Center of
and excite metabolic activities [3]. FGBNU SKZNIISiV.
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RESULTS AND DISCUSSION

We used trace elements preparations as
foliar applications, which resulted in the increased
concentration of nutrients and organic acids in the
grape leaves. The most significant increase was
registered after the last treatment.

It is known that organic acids are
intermediate compounds taking part in the oxidation
of carbohydrates, fats, amino acids, and used in
the synthesis of amino acids, alkaloids and other
compounds, thus being the linker in the metabolism
of carbohydrates, proteins and fats [1].

Data presented in Table 1 show that
application of COMF resulted in the increased
contents of malic, citric and chlorogenic acids,
application of boron — of tartaric, succinic and caffeic
acids, application of iron — of ascorbic acid.

The results of the comparative analysis
(Pearson correlation coefficient) showed that the
following elements had the greatest positive effect
over the organic acids content: Na (0.72), Mg (0.77),
and Ca (0.89) — over the chlorogenic acid content,
Cu (0.95) — over the succinic acid content, Cu (0.95) —
over the caffeic acid content, and Zn (0.81) — over
the ascorbic acid content.

In addition to the increased concentration
of nutrients and organic acids the application of
trace elements preparations resulted in significant
changes in the anatomy of the one-year-old shoots
of the rootstocks of the grape variety of Kober 5BB.

Maturity of shoots and development of
storage tissues are marked by the number of pith
rays and radial rays as well as of the hard layers
of bark. We found that the number of pith rays
increased from 58 pcs. for the control sample to 72
pcs. for the boron variant (Table 2).

Total number of pith rays increased with the
trace elements present due to the increased number
of secondary radial rays. The number of pith rays in

shoots is directly associated with the number of the
hard layers of bark; the greatest number of pith rays
was registered at the boron (72 pcs.) and zinc (70
pcs.) variants.

These variants also had the greatest number
of vessels: 1019 pcs. at the boron variant and 934
pcs. at the zinc variant.

We determined that the number of
conducting vessels depended on the tartaric acid
content, Pearson correlation coefficient being 0.64,
the succinic acid content (0.73), and the caffeic acid
content (0.68).

Preparations used caused changes in the
ratio of wood to pith — the amount of wood increased.
This was particularly marked at the variants with the
application of boron and zinc resulting in the reduced
pith: by 4.8% for the zinc variant and by 3.4% for the
boron variant.

When determining the regenerative capacity
we considered the following parameters of growth
and development of cuttings: bud break, number
and length of roots, length of shoots, and their
growth dynamics.

The results of the conducted research
showed that the maximum amount of buds broken
was registered on the 21st day of observations,
and that parameter had no changes later on. The
longest shoots were registered for the boron variant —
20.1cm. Average number of roots was the largest at
the boron variant — 5 pcs.

Analysis of the root formation dynamics
showed that the process was the most intensive at
the variants of boron and copper. Average length of
the roots was maximal at the zinc variant — 4.6cm,
and minimal — at the COMF variant (3.3 cm). The
highest ratio of cuttings to roots was registered for
the boron variant — 86.6%, next being the variants of
copper and iron (80%), and the lowest ratio was that
of the zinc variant — 46.6%. (Table 3).

Table 1. Organic acids content in leaves of the Kober 5BB rootstock variety after the last treatment

Organic Acids, g/kg

Treatment - - — - - - -
Tartaric Malic Succinic Citric Ascorbic Chlorogenic Caffeic

S;rzgg 20.56 9.72 0.14 0.70 2.77 1.88 9.86

COMF 14.95 22.02 0.05 1.59 56.71 111.2 9.66

Zinc 19.04 14.71 0.13 0.87 5.61 4.68 1.28
Boron 20.09 15.06 0.60 0.98 30.94 24.53 67.88

Iron 13.72 19.54 0.04 1.48 72.05 56.54 4.79

Copper 19.59 19.76 0.18 1.38 32.28 0.53 3.76
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Table 2. Effect of preparations used over the anatomy of the one-year-old shoots
of the rootstocks of the grape variety of Kober 5BB

Ti , % of di t
Treatment Average number Number of pith ISSUS, ghlolz:;le o
of vessels, pcs. rays, pcs. Phloem | Xylem |,y iem Pith, %

Control
sample 850 58 18.3 54.7 73.1 26.9
COMF 801 67 16.9 55.2 72.1 27.9

Zinc 934 70 19.7 58.2 77.9 221
Boron 1019 72 20.6 55.9 76.5 23.5

Iron 660 66 16.8 57.3 741 25.9
Copper 736 68 19.4 54.8 74.2 25.8

Table 3. Effect of preparations used over the regenerative capacity of the one-year-old
shoots of the rootstocks of the grape variety of Kober 5BB

Treatment Bud break, Average length | Average number | Average length sgr:gggrvﬁzh
0,
% of shoots, cm of roots, pcs. of roots, cm roots, %
Control
sample 81.9 14.8 3.1 4.0 60.0
COMF 62.6 111 2.5 3.3 50.0
Zinc 73.3 11.3 3.9 4.6 46.6
Boron 67.2 20.1 5.0 4.3 86.6
Iron 68.5 13.1 4.5 3.8 80.0
Copper 69.2 14 1 4.4 4.1 80.0
HCPys 2.6 1.9 1.0 0.6 4.3
CONCLUSIONS REFERENCES

1. Application of preparations containing
such trace elements as zinc and boron influences
the amount of pith rays and radial rays, of conducting
vessels, and of the hard layers of bark which are
storage and strengthening tissues of the one-year-
old shoots.

2. Fromthe viewpoint of the total regenerative
capacity the most effective preparation inducing
growth-corrective effects was the boron variant
which showed the greatest results for average length
of the shoots and roots formation.
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