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Ha ocHoBe Mop¢onornyeckux ¥ OHOMETPHYECKUX NPU3HAKOB OBUIH
OLICHCHBl BapUallil KOJMYCCTBEHHBIX IPU3HAKOB BO BTOPOM U TPETHEM
NOTOMCTBE TCHOTHIIOB TOMaTa: copTa EJBupa, CIOHTaHHOH (OpMBI
S. pimpinellifolium, copror  Craigella (Tm-2%/Tm-2?) wu Craigella
(Tm-1/Tm-1), momy4yeHHbIE OT MHPHUIUPOBAHHBIX PACTEHUI BUPYCOM TOMAT-
Hoit aciepmuu (TAV) winu Bupycom tabaunoit mo3auku (TMV). Pacrenust ot
I/IH(bI/II_II/IpOBaHHI)IX pO[[HTeJ'ICfI HOCHWJIM pa3jinyusa KOJINYCCTBCHHBIX ITPU3HAKOB,
MOATBCPKACHHBIC CTATUCTUYCCKHU B 3aBUCHUMOCTH OT KOM6I/IH3.I_[I/II/I XO35UH-
MaTOTeH.

Based on morphological and biometric traits were evaluated the varia-
tion of quantitative traits in second and third progenies of tomato genotypes:
cultivar Elvira, spontaneous form S. pimpinellifolium, the varieties Craigella
(Tm-2%/Tm-22) and Craigella (Tm-1/Tm-1) derived from infected plants with
Tomato Aspermy Virus (TAV) or Tobacco Mosaic Virus (TMV). Plants from
infected parents established differences in the expression of quantitative char-
acters confirmed statistically in dependence of host-pathogen combinations.

Introduction. A lot of researches regarding plant viruses
reveal that viral infection can contribute to genome instability,
disturbances of the frequency of recombination between homolo-
gous chromosomes, changes in gene expression determined by
the response of host to pathogen: tolerance, resistance or compat-



ibility. Recent studies indicate that viral infection is accompanied
by the genetic effects (mutations and recombination) and/or epi-
genetic (hypo- or hypermethylation), which can conduct to modi-
fication of different traits in the progenies.

The objective of this study was the evaluation of transgen-
erational expression of valuable characters in progeny of toma-
toes derived from virus-infected plants compared to its mock-
inoculated control.

Material and methods. As biological materials served to-
mato genotypes (local susceptible cultivar Elvira, spontaneous
tolerant form S. pimpinellifolium, the varieties with resistance
genes Craigella (Tm-2%/Tm-2?) and Craigella (Tm-1/Tm-1). For
inducing pathogenesis the plants were infected mechanically at
the stage of 3-4 leaves with Tomato Aspermy Virus (TAV) or
Tobacco Mosaic Virus (TMV). The first diseases symptoms had
been developed on cultivars Elvira after 10-15 days, while the
spontaneous form and varieties with gene of resistance to TMV
showed no external changes. Using negative staining, the viral
particles were identified in all genotypes, regardless of the symp-
toms manifestation.

For the following investigations were used the seed formed
under viral pathogenesis. Based on biometric traits were evaluat-
ed the expression of quantitative characters during the second and
third progenies of VMT and VAT variants compared to control.
As parameters were analysed: length and width of leaves / seg-
ments, number of leaf segments, number of inflorescences, num-
ber of flowers / fruit on I, I raceme, fruit parameters.

The statistical processing of data was carried out using the
software package Statgraphics Plus for Windows (version 2.1;
Microsoft Corp., Redmond, WA, USA) and Microsoft Excel. The
contribution of variation sources was computed following the
ANOVA test.

Results and discussion. According to the obtained results,
in the progeny II of all genotypes, it was found the tendency of
reducing of the inflorescences parameters (length, number per



principal stem, number of flowers per inflorescences), distance
between 1% and 4" inflorescence. The magnitude of variation de-
pends on genotype and viral infection. Moderate variance was
found for ‘Number of flowers on Il inflorescence' in dependence
of virus (TAV or TMV).

The quantification of valuable traits in virus progeny II
proved the influence of all factors ‘Genotype-Virus', 'Genotype-
Trait', 'Virus-Trait' and 'Genotype-Virus-Trait' at P<0.001 level.
Our results suggest that variation of quantitative parameters in
virus progeny is modulated by wide spectrum of changes induced
by pathogen in parental forms.

The deviations of quantitative traits in third tomato genera-
tion were more pronounced compared to the second progeny.
Thus, in the III™ generation of the Elvira and Craigella Tm1/Tm1
cultivars derived from plants infected with VAT, approximately
14.3 and 25.6 % of the evaluated characters showed significant
variations. In the populations cv. Elvira derived from VAT in-
fected plants more than 66 % of the characters expressed higher
values compared to the control, but in the Craigella Tm 1/Tm 1
about 100 % of the characters smaller mean values.

The evaluation of transgenerative variability revealed the
specific effect of viral infection. Such, VAT generated in the 11"
progeny of the Elvira and Craigella Tm-1/Tm-1 higher changes
for 'Leaf length’, and VMT for the 'Number of fruit per plant' and
the 'Plant height'. At the same time, the Craigella Tm-1/Tm-1
genotype expressed significant variability for '"Number of flowers
on | inflorescence’ and 'Number of fruit on 11" inflorescence' in
both VMT and VAT offspring.

The Craigella Tm-2?/ Tm-2? genotype expressed variability
for the 'Number of shoots per principal stem' and 'Leaf length' for
VMT and VAT variants. This genotype displayed differences af-
ter more number of characters (‘Leaf length and width’, ‘"Number
of flowers on 1, 11, and 11l bunches") to infection with both virus-
es. The S. pimpinellifolium genotype manifested variation in



VMT or VAT infection only for the 'Number of internodes on
principal stem' and the 'Number of leaf segments’.

Conclusions

» The progenies II and III of tomatoes infected with VMT
or VAT showed differences in quantitative traits statistically con-
firmed for most host-pathogen combinations in dependence on
the analyzed character.

» The evaluation of the morphological characters of the
plants in the third generation revealed a higher rate of the number
of characters with significant differences in VMT or VAT infec-
tion in genotypes carrying resistance genes (Craigella Tm-1/Tm-
1, Craigella Tm-2% Tm-2%) and tolerance (S. pimpinellifolium)
compared to the sensitive variety (cv. Elvira).

DOI: 10.22363/09359-2019-10-21
V]IK 577

THE BIOLOGICAL PROPORTIES
OF THE COMPOUNDS GLYCYRRHIZIC ACID
ON THE DEVELOPMENT OF DISEASES OF WHEAT

Djuraev T., Shupulatov U.

Gulistan State University, Uzbekistan

Presents data on the studies of the influence of growth regulators on the
infection rate of winter wheat. It is determined that the effectiveness of growth
regulators largely depends on soil-climatic factors and weather conditions. To
reduce the level of infection by parasitic diseases and the negative impact of
environmental factors, it is recommended spraying winter wheat crops with
compounds Glycyrrhizic acid as DKM-1, GK-Cu, GK-Zn, DAG-1, DAG-2.
The preparations can be used for preventive purposes to reduce the level of
infection of winter rye by fungal parasites. The stimulating effect of soluble
silicon is determined, which is probable due to increased consumption of
phosphorus and molybdenum, as well as the transfer of manganese in plant
tissues.

Keywords: compounds Glycyrrhizic acid, growth regulators, winter
wheat, fungal diseases, brown rust, fungicide, stimulant.
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Introduction. Wheat in Central Asia is one of the main ce-
real food crops. At the same time, winter wheat has a number of
phytopathogens, the development of which significantly limits
the potential of modern intensive varieties of it. The most harmful
are yellow and brown rust and powdery mildew — narrowly spe-
cialized obligate parasites. The damage from rust and powdery
mildew can reach 15-25 %.

Against the backdrop of intensive technologies of winter
wheat cultivation, their harmfulness increases and crop losses
may increase by another 5-10 % [1].

Brown rust reduces the endurance of plants to unfavorable
stress factors, leads to premature leaf withering and the cessation
of photosynthesis, to the decrease of the resistance capacity of
young crops and the loss of the harvest [2]. Powdery mildew is
ubiquitous. The leaves of the diseased plants are covered with a
white mealy conidial sporulation of the fungus, turn yellow and,
if damaged severely, die off. Black point formations — the patho-
gen cleistothecium may appear on the powdery plaque (marsupial
stage) [3].

Rust fungi in Central Asia are often found on wild grasses,
some of them are natural reserves of pathogens for agricultural
plants [4]. Chemical preparations are usually used against rust
and powdery mildew. However, having effective fungicidal prop-
erties, they can have an adverse effect on the growth and devel-
opment of cultivated plants, in particular, the winter wheat.
Chemical protection of plants is a source of serious pollution of
the agricultural ecosystem, water and food products. While bio-
logically active substances provide the most permanent, long-
lasting and safe protective effect. They optimize the functional
state of plants and, thereby, induce a high level of resistance to
pathogens and other unfavorable environmental factors [5, 6].

According to A.O. Marchenko [7], the main factor control-
ling the realization of the morphogenetic potential of the organ-
ism are phytohormones. In certain ratios and concentrations, they
are responsible for the expression of the "necessary" genes and,

11



consequently, the realization of the genetic program of the plant.
Obviously, over time, the list of regulators and phytohormones
will increase. This will expand our understanding of how the
hormonal system regulates the ontogeny of plants and how it par-
ticipates in the response of plants to various external influences.

As it turned out, very many plant parasites of both fungal
and bacterial origin use different phytohormones, which they ac-
tively synthesize in order to launch a "chemical attack" on the
host plant [8, 9, 10]. Pathogens, in the course of complex evolu-
tion, have developed a set of adaptations to obtain necessary sub-
stances from plant tissues. However, the introduction of infec-
tious structures violates the integrity of the plant. Obligatory par-
asitism, in its manifestation, is somewhat similar to abiotic stress,
which does not kill the plant, but forces all systems to mobilize
for increased activity for reparation. Dyakov Y.T. [11] indicates
the activation of the synthesis of stress metabolites at the first
stages of pathogen introduction. The plant resists the introduction
of the pathogen regardless of virulence, but when it is susceptible
to the pathogen, the response to infection is generally lethargic
and the parasite manages to form infectious hyphae and give oft-
spring.

The introduction of the pathogen causes a cascade of pro-
tective reactions in a stable plant, leading to localization of the
focus of infection and the emergence of systemic acquired re-
sistance in the plant organism. Its formation is associated with the
production of signaling molecules in infected tissues and their
translocation to uninfected parts of the plant, where they induce
protective reactions, contribute to an increase in resistance to sec-
ondary infections [12].

One of the inducers of the signal of pathogen introduction
is arachidonic acid, which is part of the cell walls of hyphopatho-
genic fungi [13]. Numerous secondary metabolites are known to
protect higher plants from harmful organisms. Some of these
compounds are present in healthy tissues, others appear in re-
sponse to infection. A significant part of the protective substances
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belong to phenolic compounds [14]. Oxycoric acids — n-
oxycinnamic (n-coumaric), coffee, ferulic and synapic are present
in plants, both in free and in bound form. They affect the growth
processes, and their derivatives — oxycinnamic alcohols — the ini-
tial components in the biosynthesis of lignin [15]. Lignification of
the cell walls creates a mechanical barrier to the penetration of
the infection.

Silicon plays an important role in the initial stages of the in-
fectious process. H. Kuno et al. [16], using X-ray microanalysis,
showed the accumulation of silicon and calcium in papillae in the
sites of interaction between barley epidermis and powdery mil-
dew. Penetrating plant tissues that have a system of absorption
and metabolism of silicon, rust significantly enhances its absorp-
tion from the soil solution. In this case, silicon is detected in the
mesophyll cells in contact with the fungus, as well as in the
boundary zone between the fungal haustoria and the cytoplasm of
the host [17].

Thus, the purpose of exogenous growth regulation is to
"distract" the plant from the hormonal action of the pathogen, in-
crease the plant's overall resistance to biotic stresses, mobilize
plant immunity by elicitors, which helps to prevent or reduce in-
fection, and the introduction of readily available silicon, will al-
low the plant to quickly create a mechanical barrier to infection.

Methodology. A small-plot experiment was laid on weakly
saline soil by the method of randomized repetitions, in a fourfold
repetition. The total area of the plot was 7.2 m? (3.6 m X 2 m), the
registration area of the plot 1 m? The precursor of winter wheat
in the experiment was cotton of the second year of use.

After cutting the experimental sites of perennial grasses and
stubble cleaning, plowing with skimmer was performed. In the
experiment, the background dose of nutrients was increased to
N100 P60 K60 by additional addition of a mixture of phosphor
nutrients (N13 P19 K19) and ammonium nitrate (N 34) into the
spring top dressing. The sowing was conducted on September 25
in 2016 and 2017, and on the 4™ of October, in 2017-2018. The
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seeding rate is 4 million pieces per hectare. The variety of winter
wheat is Dustlik.

The treatment of winter wheat plants with preparations was
carried out at the end of tillering — the beginning of the outlet into
the tube, with the knapsack sprayer in the evening, using the ap-
propriate doses of the preparations.

Preparations of compounds Glycyrrhizic acid as DKM-1,
DAG-1, DAG-2, GK-Cu, GK-Zn were used at a concentration of
1x10-6 mol/l, the concentration of sodium silicate was 5 % (se-
lected in the course of preliminary studies). Control plots were
sprayed with water.

The diagnosis of infection of plants was carried out in the
phase of the dairy state of the grain. From each replication of the
studied variant, 100 plants were taken, and the three upper leaves
were examined. In order to determine the rate of contamination
with rust, the number of pustules at the die-cut was counted by
counting them on 1 ¢cm? of the leaf surface. The diagnosis of in-
fection with powdery mildew was carried out according to the
percentage scale [18].

Preliminary examinations, conducted on the plots before
treatment with drugs, did not reveal foci of rust and powdery mil-
dew. There were necrotic spots and epidermis on the overwin-
tered leaves. The ends of the leaves were dry, with visible traces
of snowy mold. There was minor damage by leaf fleas and thrips
on the newly grown leaves. The pustules of brown rust and pow-
dery mildew were diagnosed during the phase of the entry into
the tube on all plots, but the degree of lesion remained at a low
level.

Results and discussion. H. Massel [19] and
Yu.B. Konovalov and co-authors [20] propose to conduct selec-
tion not on the basis of resistance to infection by a pathogen, but
on the basis of tolerance to the disease, i.e. ability to keep the
crop at a high level in the epiphytotytic years.

This strategy is similar to the use of economic thresholds of
damage, in exchange for costly eradication treatments. Regulators
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of growth, in most cases, have not fungicidal, but fungistatic ac-
tivity. They do not provide resistance to the pathogen, but con-
tribute to reducing the severity of the disease to a safe level.

Treatment with drugs was carried out until the third leaf
from the ear extended. Thus, we are talking about a comparison
of the systemic effects of drugs. The infection of leaves of differ-
ent ages changed significantly. The lower leaves experienced an
infectious load for a longer time. As for the time of the survey,
their infection, as a rule, was higher.

However, we noticed that the number of rust pustules on
the second leaf from the ear on the control variants was lower
than on the flag leaf throughout the years of research. This fact is
not related to precipitation (meteorological conditions during the
years of study varied significantly) or sporulating activity of
pathogens (at the time of appearance of the flag leaf, the second
from the ear was already experiencing an infectious load). A
probable explanation may be the emergence of acquired system
stability in plants at the time of the appearance of the second leaf
and a decrease in age resistance to the appearance of a flag leaf
[21]. The reason can also be the projected location of the tiers of
leaves and uneven deposition of the spore material related to it.
Therefore, it is more correct to compare the change in infestation
to control within a single tier of leaves.

The data given in the table show that in 2015, spraying of
winter wheat with DKM-1 (copper component of glycyrrhizic
acid with technical glycyrrhizic acid) and sodium silicate played
an important role in reducing infection with powdery mildew. So
the infection of the third leaf from the ear fell by 17 and 16 %, the
second by 7 and 13 %, respectively. Treatment of plants with
DAG-1 reduced the degree of damage to the third leaf from the
top by 12 %. The studied drugs significantly affected the infec-
tion with brown rust. Comparing the change in infestation of
leaves of different ages to the control, one can judge the rate of
response to the drug and the prolongation of its action. So DAG-1
affected the infestation of the third leaf from the ear, which had
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appeared before treatment, reducing the number of rust pustules
by 59 %.

DKM-1 also showed high efficiency on older leaves. The
number of pustules on the third leaf on top decreased by 86 %.
Reduction of the infection of flag and subflag leaves was signifi-
cant, but notably less 25 and 23 %, respectively.

Sodium silicate has consistently reduced the infection of
leaves of different ages. The number of pustules on the third leaf
decreased by 54, on the second by 38, and on the flag leaf by
44 %. It 1s very likely that the availability of the application al-
lowed to absorb silicon for a longer period or to reutilize the ac-
cumulated amount in the plant.

In the plots where DAG-2 was applied, the stronger the de-
crease in the number of rust pustules the older the leaf was as
compared with the processing time: on the third leaf from top by
24 %, on the second by 31 %, and on the flag leaf by 38 %. GK-
Cu significantly reduced the infection of leaves that appeared
closer to the time of treatment: the third leaf from the ear by
43 %, the second by 38 %, while the flag leaf only by 25 %.

The preparations practically did not affect the width of the
leaf blade. We can note an increase of this indicator in the flag
leaf by 15 % when applying GK-Zn and sodium silicate.

DKM-1 did not affect the change in the number of rust pus-
tules, but actively reduced the contamination with powdery mil-
dew. DAG-1 reduced the degree of rust damage to the third leaf
from the ear, significantly reducing contamination with powdery
mildew. In this case, a significant aftereffect of the drug was ob-
served. The actions of sodium silicate and DAG-2 were similar.

Significantly reducing the infestation of the subflag leaf
with powdery mildew, GK-Cu increased the infection with rust.
GK-Zn significantly reduced the infection with powdery mildew,
however, it increased the intensity of infection with rust.

The preparation DKM-1 turned out to be the most effective
immunocorrector. Spraying contributed to a decrease in the de-
gree of infection of the flag leaf with the mildew by 10 %, the
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second leaf from the ear by 28 %, the third by 26 %. The number
of rust pustules on the third leaf from the top has decreased by
88 %.

In 2017-2018 the effect of growth regulators on pathogene-
sis was somewhat different from previous years, but there were
earlier patterns, too. In these years there was less precipitation
during the period of active vegetation than in previous years. It
should be noted that there was a decrease in the width of the leaf
blade of all tiers. The number of rust pustules on the third leaf
from the ear decreased, however contamination with powdery
mildew increased. This fact is associated with the need for drip-
liquid moisture to germinate uredospore — rain or dew. Conidia of
powdery mildew can germinate in the absence of liquid moisture.
There is evidence that outbreaks of powdery mildew are confined
to dry periods, when plants are in a weakened state [22].

Spraying plants with DAG-1 and GK-Cu reduced the width
of the leaf blade of all tiers that year, while the DKM-1 and
DAG-2 preparations reduced the third leaf from the ear. Sodium
silicate, on the contrary, increased the width of the third leaf from
the top by 20 %, whereas the GK-Zn did the same with the sub-
flag leaf by 28 %.

Preparations: DKM-1, sodium silicate, GK-Cu, DAG-1,
more strongly reduced the level of infection with powdery mil-
dew of those leaves that appeared closer to the time of treatment.
DAG-2 intensified the infection of the flag leaf with powdery
mildew. Most likely, in dry conditions, the period of repair pro-
cess was prolonged in plants of winter wheat, which led to the
weakening of pathogenesis in them. In variants of the application
of GK-Zn, the degree of infection of plants with powdery mildew
was at the control level.

Sprinkling of plants with sodium silicate contributed to a
decrease in the number of rust pustules on the third leaf from the
ear by 55 %, on the second by 72 %, and on the flag leaf by 82 %.
In the variants in which GK-Zn was used, the number of rust pus-
tules on the flag sheet decreased by 58, on the second from the
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ear by 61 %. GK-Cu stably reduced the number of rust pustules
on all tiers by 26-28 %.

The effect of DKM-1 and DAG-1 preparations was equivo-
cal. On the third leaf from the ear, there was a significant de-
crease in the number of pustules by 42 and 45 %, respectively.
On the subflag leaf the resistance fell sharply, whereas the num-
ber of pustules increased by 44 and 61 %. On the flag leaf, the
number of pustules decreased again by 39 and 33 % compared to
the control. It can be assumed that immediately after the treat-
ment of plants, the preparations mobilized a protective system
with the help of accumulated energy. Then came the phase of re-
mission, and unfavorable conditions did not allow plants to
quickly restore the reserve of forces resulting in a decrease in
immunity.

As in previous years, GK-Cu more strongly reduced the in-
fection of the leaves of the upper tiers, which appeared after the
processing date. Its effect on the flag sheet was more significant.
The number of rust pustules at the most photosynthetically active
center decreased by 36 %.

Summarizing the data, it can be noted that sodium silicate
and DKM-1 decreased more strongly the infestation of winter
wheat plants with brown rust and powdery mildew. The undoubt-
ed participation of silicon in the pathogenesis of parasitic diseases
is confirmed by many researchers. Silicon impregnates and hard-
ens plant tissues, reduces water loss and slows the development
of fungal infections.

The stimulating effect of soluble silicon is probably associ-
ated with increased consumption of phosphorus and molyb-
denum, as well as the transfer of manganese in plant tissues. It is
assumed that silicon enhances phosphorylation and synthesis of
sugars, which increases the energy input for metabolic processes
and increases the intensity of plant growth [23, 24]. GK-Cu sig-
nificantly reduced the number of rust pustules on the flag and on
the third leaves from the ear and the percentage of powdery mil-
dew infection of the second and third leaves from the apex.
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Conclusion. The study of the effects of growth regulators
in the field environment often leads to ambiguous results, which
cause many contradictions between the data of different research-
ers. The effectiveness of growth regulators largely depends on the
soil-climatic factors of the region, the weather conditions in the
years of the experiment. Due to polyfunctionality, exogenous
phytohormones can influence the course of physiological pro-
cesses, increase or decrease plant growth, and change its toler-
ance to the phytopathogen.

To reduce the infection rate with parasitic diseases and the
negative impact of environmental factors, we recommend spray-
ing winter wheat crops with compounds Glycyrrhizic acid as
DKM-1 GK-Cu, GK-Zn, DAG-1, DAG-2. However, the positive
effect of the drugs studied is limited by fungistatic activity. Prep-
arations can be used for preventive purposes to reduce the rate of
infection of winter rye with fungal parasites.

The exceptionally positive role of sodium silicate indicates
the need for a broad study of silicon fertilizers and their introduc-
tion into the production of grain crops. The ambiguity of the re-
sults of the use of GK-Cu and GK-Zn concerning the contamina-
tion of rye also requires further study of these preparations in this
aspect.
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BbUH OLICHEHBI TUCTOXUMUYECKHE PEAKIUH HA IPHCYTCTBHE MEPEKHUCH
BOJIOPOJIa U aJKAJIOHAA 0. TOMATHH y 5 TCHOTUIIOB TOMATOB C Pa3IMYHOM CTe-
neHbio peaktuBHOCTH K BMT B ciiydae nadummpoBanus BMT wm BAT. Ot-
MedeHa audQepeHnnanbHas peakuus Ha BUPYCHYIO MH(PEKIHUIO, B 3aBHCHMO-
CTH OT CTaTyca FeHOTHIIA, THUIA BUPYCHOH MH(MEKIUH M UCTOPUH B3aHMMOACH-
CTBUS C BUPYCHOH MH(EKIUel — MepBUYHas WM penH(PUIIMPOBaHHE B MOCIE-
JIOBaTEJIbHBIX TOKOJICHHSX.

Histochemical reactions for hydrogen peroxide and a tomatine alkaloid
were evaluated in leaf tissue of 5 tomato genotypes with different degree of
reactivity to Tobacco Mosaic Virus (TMV) in case of TMV or Tomato Asper-
my Virus (TAV). There is a distinct response of plants to virus infection de-
pending on the genotype status, the type of viral infection and the history of
the interaction with the viral infection — primary or re-infected in consecutive
generations.

Introduction. The plants have adopted varied mechanisms
of adaptation to the biotic and abiotic stress. The triggering of the
response signals involves the activation of a series of specific and
non-specific reactions aimed to maintaining the integrity of the
plant and the gradual limitation of the pathogen and it depends of
specific host-pathogenic system. The first stage of delimitation of
the penetration is the non-specific constitutive elements (cuticle,
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cell wall etc.) or preexisting secondary compounds. Reactive ox-
ygen species accumulate when plants are under various biotic
(pathogen attack) and abiotic stress. They are believed to be in-
volved in signal transduction, cell wall reinforcement, hypersessi-
tive responses and pytoalexin production [1].

o Tomatine is a secondary constitutive metabolite with phy-
toanticipating functions, in particular in tomatoes, against a wide
spectrum of stress biotic factors.

A growing number of reports indicate that plants possess
the ability to maintain a memory of stress exposure throughout
their ontogenesis and even transmit it faithfully to the following
generation

The aim of this study is the analysis of some defenses re-
sponses in virus infected tomato genotypes (sensible, tolerant and
resistant) in case of first time interaction and reinfection in con-
secutive generations of descendants from virus infected plants

Material and methods. Five tomato genotypes with differ-
ent reactivity to TMV were included in study: Elvira (sensitive),
S. pimpinellifolium — S.p. (tolerant) and the varieties with re-
sistance genes — Craigela Tml (Tml/Tml), Craigela TM2
(Tm2%/Tm2?%) and Rufina (Tm1/Tm2?). Plants were inoculated
with TMV and TAV. Virus particles were identified by electron
mycroscopy-negative contrasting method.

Peroxide hydrogen presence in leaves was established by
histochemical DAB staining [1] via macro- and microscopic
analyses. Microscopic localization of a tomatine inclusions in
leaf petiole was performed on semithin sections by Dragendorf
staining.

Results and discussions. The descendants of the second
(G2) and third (Gs) generations from TMV and TAV infected
plants, as well as plant first time infected (Go) and control plants
(C) of five tomato genotypes were included in analysis. G2 and
Gs plants were reinfected with the same virus type as their initial
parental forms.
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Histochemical identification of hydrogen peroxide (HP).
At macroscopic and microscopic level there is a differentiated
response to TMV infection between genotypes. Sensitive geno-
type exhibited the weakest intensity of leaf coloration for histo-
chemical HP responses as a result of TMV infection, while the
other genotypes expressed varying intensity of coloration accord-
ing to genotype status and defensive reactions. The tendency of
expressing the intensity of staining to TMV infection is as fol-
lows: Elvira<S. pimpinelifollium<TM1<Rufina<TM2.

There is a certainty regarding the presence of HP in leaf tis-
sues due to the transgenerational response to TMV. Thus, G2
plants have a more intense coloration than Go and G3 for resistant
and tolerant genotypes. For Elvira, TM1 and TM2, somewhat dif-
ferent — a stronger staining intensity in primary infected plants —
Go, then decreasing to G2 and Gs as the following trend, accord-
ing to the coloration intensity: C<G3<G2<Go (TM1, TM2& Elvira)
or C<G3<Go<G2 (S.p. & Rufina).

The responses to the infection of plants with TAV were less
differentiated between the genotypes, indicating the release of an
equivalent amount of HP in all genotypes. The trend of coloration
intensity, according to the history interaction, is similar to TMV.

Histochemical identification of a tomatine. Statistical
processing of the number of a tomatine inclusions in a field of
view revealed the following trends:

i.The number of inclusions in virus infected plants was
much higher than in non-infected ones.

ii. In tolerant or resistant forms, there were several particles
(2-3) in the same cell as compared to 1 in the cell at sensitive.
The dimensions of the inclusions varied from very large (100-
150p) to the most common, medium sizes (30-50 p).

iii. In the G2 generations of genotypes with resistance genes,
there was a decrease in the number of inclusions compared to Go
plants of Rufina and TM: genotypes, and a slightly increase for
TMz2 and S. p.
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iv. Reinfection of the consecutive generations revealed a
unique trend in decreasing of the inclusions number in G3 com-
pared to Ga.

v. In TMV infected variants, the plants expressed a differ-
ent number of particles, the numerical line in descending order
being as follows: Elvira<S. piminellifolium <TMi<TM:<Rufina.

Conclusion. Transgenetational response to virus reinfection
decrease as trend G3<Gz, both for HP and o tomatine. In the case
of compatible interaction, the reactions were weaker than in the
incompatible one.

References
1. Thordal-Christensen H., Zhang Z., Wei Y. et al. (1997) Sub-
cellular localization of H20: in plants. H2O> accumulation in papillae
and hypersensitive response during the barley-powdery mildew interac-
tion // The Plant Journal. 11(6): 1187-1194.

25



DOI: 10.22363/09359-2019-26-29
VK 631.11.581.132

CPABHUMTEJIBHOE U3YYEHUE ®U3NOJTOI'MIECKHUX
N BUOXUMHUYECKHUX XAPAKTEPUCTUK 'NHBPUJIOB
N POAUTEJBCKHUX ®OPM INIIEHUIIBI
B YCJIIOBUSAX 3ACYXH

A3uzoe U.B., Tacuesa K.P., Xanvimosa M.A., I'aceimoséa @.HU.

Hnemumym monexynspHoti 6uono2uu u 6UOMeEXHON02UL HAYUOHAbHOU
axademuu Hayk Asepbatioscana, Baxy, Ibrahim.azizov47@gmail.com

COMPARATIVE STUDY OF PHYSIOLOGICAL
AND BIOCHEMICAL CHARACTERISTICS OF HYBRIDS
AND PARENTAL FORMS OF WHEAT DURING
CONDITIONS

Azizov 1.V, Tagiyeva K.R., Khanishova M.A., Gasimova F.I.

Institute of Molecular Biology and Biotechnology
of Azerbaijan National Academy of Sciences

BersiBiieHBl Ooriee 3acyXOoycTOHYMBBIC pacTeHUs cpenu 20 TeHOTHIIOB
nieHunsl. [IpoBeieHo cKpeluBaHue MEXIY 3aCyXOYCTOWYMBBIMU [CHOTHIIA-
MH { TIOy9eHBI THOPHUIBI TIepBoro nokoseHus. 1o gmsnonornaeckum u 6mo-
XAMHYECKHM MPU3HAKaM BBISBICHBI TeTepO3HUCHbIE (POPMEL, H3ydeHa UX 3acy-
XOYCTOWYHUBOCTb.

Knwouegvie cnosa: mnienuna, ruOpuibl, XJ1opoduisi, KapoTHHOWMBI,
(oTOoXMMHUUECKasi aKTUBHOCTb, (PIIyOpeCLeHIIHS.

More drought-resistant plants among the 20 genotypes of wheat were
revealed. Crossing between drought-resistant genotypes was carried out and
hybrids of the first generation were obtained. According to physiological and
biochemical characteristics, heterotic forms were revealed, their drought toler-
ance was studied.

Keywords: wheat, hybrids, chlorophyll, carotenoids, photochemical ac-
tivity, fluorescence.

Beenenne. OHuM U3 aOMOTHYECKUX (AKTOPOB, YTHETAIO-
HIUX POCT, pa3BUTHE U MPOAYKTUBHOCTh PAaCTEHUM, SBIISETCS 3a-
cyxa. CoryiacHO JUTepaTypHbIM JAaHHBIM, OKOJIO 45 % cenbcko-
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XO34MCTBEHHBIX 3eMellb MHpa B TOW WM MHOW Mepe MmoJBepra-
nuck 3acyxe (Ashraf, Fooled, 2007). B ecTtecTBEeHHBIX YCIOBUSAX
3acyxa JIEHCTBYET B KOMIUIEKCE C JAPYTMMU OHMOTUYECKUMHU U
abnotnueckumMu (GakTopaMu, YTO YCHJIMBACT €€ JECHCTBHE Ha
JKA3HEHHBIE MPOLECCHl pacTeHui. B mpouecce 3BOMIOIUU B pac-
TEHUSX Pa3BUBAINUCH 3AIMTHBIE MEXaHU3MbI OT HEOJIArompHsT-
HBIX ()aKTOPOB OKPYKAIOMICH CPEJIbl, B TOM YUCIIC U OT 3aCyXH.

NmeeTrca mmMpokuil CieKTp aganTallMOHHBIX PEaKui K 3a-
CyXe, KOTOpBIM BKJIIOYAET CUHTE3 HHU3KOMOJICKYJISIPHBIX COEIH-
HEHUH, 3allUTHBIX OEJIKOB M AaHTUOKCUAAHTHBIX (HEPMEHTOB.
HuskoMonekysipHble COeIMHEHUSI, TAKME KaK MPOJIMH U TIIMIIUH
OeTarH, CIIOCOOCTBYIOT yJI€pP>KaHUIO BOJIbI B KJIETKaX pacTeHUH U
00ecreunBarOT HOPMAaIbHBIA XOJ MPOTEKAHUS XKHU3HECHHBIX IPO-
LIECCOB B II€JIOM PACTEHUU B yCIIOBUSIX HeJOCTaTKa BoJbl (Jones
et al.,, 1980; Farooq et al., 2014). PacTenusi Takxe CIOCOOHBI K
M3MEHEHHI0 ()EHOTHUIIA B YCIOBHIX 3aCyXH OIPAaHUYECHHUEM pOCTa,
IJIOIIAM JUCTHEB, YBEIUYCHHEM KOPHEBOM OMOMAcCChl U B KO-
HEYHOM CUETE CHI)KAETCS CTENIeHb TPaBMBbI B YCIOBUSX 3aCyXH.

HccnenoBanuss KUTAMCKUX YYEHBIX TOKa3ai, 4TO OTOOp
pacTeHuii Mo MOPQOJOTHYECKUM MPU3HAKAM, [0 APXUTEKTOHUKE
U UX CKpENIMBaHWE UMEIOT MOTEHIIMAII JIJIs TIOBBIILIEHUS ypOxKaii-
HOCTH 3epHa B ycioBusx 3acyxu (Passioura, 2012). [Ipu Gmnaro-
MPHUSITHOM COYETAHUW KOMITOHEHTOB CKPEIIMBAHUS HAOIIOIAETCS
MaKCHMaJbHOE YBEJIMYeHHE MoKa3aTenel mnpusHakoB B Fi mo
CPaBHEHHIO C POAUTENBLCKUMHU (hopmamu. OrieHKa KOMOMHAIMOH-
HOM CIIOCOOHOCTH CTaja HEOOXOIMMBIM BJIEMEHTOM CEJIEKIIMM Ha
reTepOo3KuC Ha HAaYaJbHBIX ATaNax CeJIEKIMOHHOro mporecca. Mc-
X0/l U3 pe3yibTaTOB MHOTOYUCICHHBIX padOT, MPOBOAMMBIX B
ATOM HallpaBJI€HUH, MOXHO CJieJaTh BBIBOJ, YTO CO3[aHUE U
BHEJPEHHE B IPOU3BOJICTBO HOBBIX BBICOKOMPOAYKTHUBHBIX,
YCTOWYMBBIX K 3acyXe, O0JIe3HSIM M BPEAMTENSIM, IICHHBIX 10 Ka-
YeCTBY 3€pHa COPTOB MIICHULIbI SBJISETCS OJJHUM U3 IJIaBHBIX Iy-
TEHU MOBBIIICHUS YPOXKANHOCTH.

Ienpro Hacrosmeit paboThl ObLTa OIlEHKA T€HOTHUIIOB O3H-
MOW MSTKOM M O3MMOM TBEpPJOM NUICHHUILIbI, BBIJICICHUE U3 HUX
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Oosiee yCTOMUYMBBIX 3aCyXOyCTOMUYUBBIX (OpPM, IOJIydYE€HHE TH-
OpUI0B MEPBOTO MOKOJIEHUS U U3YUEHHUE UX MOP(HOIOTUYECKUX U
(UBHOIOTHYECKUX XAPAKTEPUCTUK CPABHUTEIHHO C MCXOJIHBIMHU
POIUTENLCKUMU (hOpMaMHU.

Marepuan u meroanka. OOBEKTOM HCCIECIOBAHUN OBLITN
20 cOpTOB M T€HOTUIIOB O3MUMOW MATKOM W TBEPAOW MIICHUIIbI
OTEYECTBCHHOW W 3apyOeHOU CEJCKIUH, BBIPAIICHHBIC B TOJIe-
BBIX YCJIOBHUSIX Ha 3KCIepUMEHTalIbHOM ydacTke MHcTtuTyTa Mo-
JeKyJISIpHOM Ouosiornu u OuorexHosnornu HammonanbHOM akazae-
MUHU HayK A3epOaiiKaHa.

PesyabTaTrel M o00cy:xkneHue. B mporecce o3zeneHeHus
IIPOPOCTKOB B MEPBYIO OYepeb MPOUCXOAUT CHHTE3 XJIOPOPHII-
JIOB U KaPOTHHOWJIOB, COJIEP’KAHUE KOTOPBIX SIBISCTCS MPEIIO-
CBUTKOU 17151 (hOpMUPOBaHUS OMOMAcChl U yposkast pacteHuit. Ha
CTaJIMM KOJIOIICHUS M3MEPSUIN KOJIUYECTBO (POTOCUHTETHUECKUX
MUTMEHTOB, TapaMeTpbl (GuIyopecueHIud U (OTOXUMUYECKYIO
AKTUBHOCTH XJIOPOILIACTOB Yy THOPUAOB M POJUTEIBCKUX (POPM
pactenuii. Ha ato#i ¢aze ruGpuapl B OCHOBHOM UMEJTH ITPOMEXKY-
TOYHYIO BEJIMYWHY TOKA3aTeNei, HE MPEBBIMIAIONINX TAKOBBIC Y
POIUTENBbCKUX COpPTOB. VCKIIIOYeHHEe COCTaBHIM THUOpPUIBI
«% Tapabax x & Ilapk» u «['obycTan X3 [ BIPMBI3BITIONbY, KO-
TOpble WMeNu OoJiee BBICOKOE COJEp)KaHHME XJIOpoduiuia Mo
CPaBHCHUIO C POIUTEIHLCKHUMH COPTaMU. DTH THOPUIBI OTINYA-
JUCh TaKXe YBEJIIMYCHHOMW IJIOLIA/IbI0 JIUCTHEB MO CPaBHEHUIO C
JIPYTUMH THOPUIHBIMH PACTCHUSMU. Y OOJIBITUHCTBA THOPUIOB
MuHUManbHasg (ayopecuenuus Fo Obuta Ha oTHOM ypoOBHe, TO-
TEHIUAIBbHBIN KBaHTOBBIN BHIXOJ (Fv/ Fm) 1 akTHBHOCTH poTOCH-
creMbl 2 Obutn Oonbuie y ruopunos ¢ bapakatin-95 x & Tapa-
0ax; Q T'obycran xJ I'apabax u @ Tapabax x & Illapk.
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IIpoBeneHn koppensMOHHBINA aHanu3 cojaepxaHusi ButamuHa C B sro-
Jlax MHTPOAYLUPOBAHHBIX COPTOB BMHOTPaJia C CyMMON aKTHBHBIX TeMIEpa-
Typ BEreTalMOHHOTO NEPHO/A.

BBenenue. [TutaTenpHyo 1 je4eOHYIO IIEHHOCTh BUHOTPa-
Iy TPHIACT COJEp’KaHHEe BUTAMHHOB, CPEAM KOTOPBIX 0C000e
3HAYCHHE JIJIS1 YeJIOBEKa uMeeT ackopOouHoBas kuciiota (AK), nim
ButamuH C [5]. OHa, Kak u apyrue (pu3noIOrn4ecku 3HaYMMble
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COEIMHEHMSI, OKA3bIBAET Pa3HOCTOPOHHE lieJeOHOE JeiicTBUE Ha
OpraHu3M 4YeJIOBEeKa.

Conepxxanne ButamuHa C B srojgax BHUHOTpaja SBISICTCS
COPTOBBIM IPU3HAKOM, HAa KOTOPBIM INEPBOCTEIEHHOE BIIUSHUE
OKa3bIBAIOT KJIMMAaTUYECKUE YCIIOBHUSI MECTa MpouspactaHus [6].
N3BecTHO, YTO BUHOIpPAJ], BBIPAIIEHHbIA B CEBEPHBIX pailoHaX,
otnu4yaercs OonpimM coaepxkanuem AK, uem BHHOTpaj, BO3Je-
neiBaemblil Ha tore. Tak, mo ganueiM 3.K. baxmynaeBoii [1], B
ycnoBusix Jlarecrana B srogax copta XKemuyr Caba HakarumBa-
erca 3,2 mr/am® AK, a B cypoBblx ycnoBusx Cubupu 10
14,2 mr/am® [4]. DTO 3HAUMTENBHO MOBHIIAET UHTEPEC K H3yue-
HUIO JTaHHOM KYJIbTYpbl, 0COOEHHO B TE€X PErHOHaXx, JJIsi KOTOPBIX
XapaKkTepHbl YacTO MPOSBISIONINECS HEOIAronpusiTHBIE MOTOJI-
HBIE YCJIOBUS B [IEPUOJI AKTUBHOM BEreTalluy pacTeHHUS.

B cBsI3u ¢ 3TUM, LI€TBIO0 HAIIUX UCCIEAOBAaHUMN SIBUJIOCH BbI-
SIBJICHUE KOPPEJSLUMOHHOW CBSI3U MeXIay coaepxkanuem AK u
TEMIIEPATYPHBIM (PaKTOPOM CPEJIBI.

Marepuanabl M MeTOAbl MccjenoBaHuii. VccnenoBanus
MIPOBOJIUJIUCH B JIAOOPATOPUHU MHIYCTPUAIBHBIX TeXHONIOTUN OT-
nema «HUMCC wm. M.A. JlucaBenko» ®I'BHY ®OAHIIA
(r. bapuayn) B nepuoxa 2014-2016 rr. O6bekTaMu UccaeI0BaHUN
SBWJIMCh 7 WHTPOAYLHMPOBAHHBIX COPTOOOPA3LOB BHUHOTPAJA.
KoHTpoiieM BbIcTynan paiioHupoBaHHbId copT KaTsIp.

[lorognbie yciOBHS BEreTAllMOHHBIX TMEPUONOB (Maii—
aBryCT) OTJIMYAINCh KaK MO CyYMME aKTHUBHBIX TeMIIepaTyp
(CAT): B 2014 — 2245°C, B 2015 1.—2529°C, B 2016 1.—
2657,8 °C, Tak ¥ 110 KOIMYECTBY BHIIABLINX 0CanKoB: B 2014 1. —
295 mm, B 2015 1. —231,7 MM u B 2016 T. — 297,8 MM.

Conepxxanne AK B sirogax BUHOTpajaa ONpeAeIsuid MOTEH-
nuometpudeckum metoaom corjgacHo ['OCT 2455688 [2]. Cra-
TUCTHYECKasi 0O0paboTka MaHHBIX mpoBogwiack mo b.A. Jlocme-
X0By [3].

Pe3yabTaTsl U ux odcyxaenune. KonnuectBo Buramuna C
B siroJIaX BUHOTpajaa BapbupoBasio ot 6,03 go 18,11 mr/100 r npu
CpeIHeM 3HA4YeHUH 10 BceM coproodpasmam 9,7 mr/100 r (puc. 1).
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Ilpumeuanue: * — TeMHasi OKpacKa siroji, ** — CBETJIast; TOCTOBEPHOCTh
pasiuumii B cpaBHEHMH ¢ KOHTpoJeM: ~ —p < 0,05
Puc. 1. Coaep:xanne AK B siroqax BuHorpana, 2014-2016 rr.

[Toroaueie ycinoBHs BEeT€TallMOHHBIX TIEPUOIOB OTPA3UITUCH
Ha cogepkaHuu AK B siroJ1ax uccieayeMblX TeHOTUIIOB BUHOTpa-
Jla, 4TO TPOSIBUIOCH B 3HAUYUTEIHLHOM BapbUPOBAHUU JTAHHOTO
npusHaka (V=38 %). MakcumanbHasi cTaOUIbHOCTh HAKOTLIICHUS
AK BbisiBIIeHa y O€IIBIX COPTOB BHHOTPAaA, CPEIHSS M HU3KAS —
y TEMHBIX. Y MOCJIEIHUX OTMEYEeHa 4YeTKas TEeHICHUUs, CHUXKE-
Huro AK B Arogax ¢ Bo3pacTaHueM TeMnepaTypbl BO3AyXa.

Koppensinmonsslii aHanu3 BBISIBUJI XapakTep 3aBUCUMOCTH
Mexnay coaepxkanueM AK B srogax u CAT. CunbHas oOpatHast
CBSI3b MEXKJY STMMHU IOKa3aTeJsIMU YCTAaHOBJIEHA Y TEMHOOKpa-
IICHHBIX STOJI B CPABHEHHUH CO CBETIIOOKPAIICHHBIMU (pHC. 2).

= 2 BKarblp (KOHTpOIb)

5 E 0,95 B Amypesmit 39

§ g 1 OAmypermii 35

=T ET O3mwra

IR

3 2 0 ‘I’ |_| . O3kcmpece
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- - " ,

= 092'10,9510.91°10.96°t0,99°0.897 070 HTambosciai e
2 : : : B Kemuyr Oemnbri

Ipumeuanue: KOPPEISIMOHHAS CBSA3b MEXK/Y IPH3HAKOM U (DAKTOPOM CPEJIbI
** _ cuibHAas!, * — cpesHss, * — OTCYTCTBYET
Puc. 2. Koadgpunment napHoii koppesasinun cogeps;xanus BuTamuna C
B sirojax BuHorpaaa u CAT, 2014-2016 rr.
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BrisiBnena cunbHas cBs3b cogepxkanus AK ot CAT y tem-
HBIX COPTOOOPA3IOB, CpeHssa — y copTa KemMayr Oemblid.

BbiBoabl. BrbijeneHsl coprooOpasiiel BHHOTPAAa, MPeE-
CTaBJISIOIINE OCOOBIM WHTEpEeC I JalbHEHIICH CEJICKIUU B
YCIIOBHUSIX JIECOCTENIHOM 30HBI AJNTANCKOro Kpas: C BBICOKMM
HakorienueM AK B sirogax (Xacanckmii boyca); ¢ cuibHOM 3a-
BucuMmocTbio HakorieHus: AK or CAT (Amypckuit 39, 3wmira) u
BBICOKOH CTaOMIBLHOCTBIO Tpu3Haka (TamOoBckuil Oenbiid, Kem-
qyT Oeblii).
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[IpoBoawiin CpaBHUTENBHOE HW3YyYEHHUE BIMSHMS HaHOYa-
ctun Ni (Aso=5 HM) 1 noHOB Ni’" Ha HPOPOCTKM MIIEHHMIIBI, BbI-
pallleHHbIE B BOJHOM KyJbType. bpuin onpeneneHbl KOHLEHTpa-
LMOHHAs 3aBUCHUMOCTb O MOP(POMETPUYECKHM U (HU3HOIIOro-
OMOXMMHUYECKUM MapaMeTpaM MIIEHHUIbI IPU BO3JCHCTBUU HAHO-
YacTUIl U MOHOB, @ TAK)XKE aKKyMYJISLHUS HHUKEJs KOPHEBOM cH-
CTEMOM M pacIpeielIeHUe ero o opraHaM pacTeHHM.

BBenenne. Hukenp oTHOCUTCS K HEOOXOAUMBIM IS BBIC-
IIMX PacTEHUH YJIbTPAMHUKDPORJIEMEHTaM, a HU3KUE KOHLEHTpa-
1uu cojiedl Ni, BHECEHHbIE B MUTATENIbHBIN pacTBOP, OKa3bIBAIOT
II0JIO)KUTEIBHOE BIMSHUE HAa POCT M Pa3BUTHUE Psiia PACTEHUH, B
TOM 4Kciie U nueHuns! [1]. B ocHOBHOM HUKENb Cpeu TAKEIbIX
METAJIJIOB BBIIEISAETCS BBICOKOW TOKCUYHOCTBIO U BBI3BIBAET 3HA-
YUTEJIbHbIE HapyLICHUs] CTPYKTYphl U (YHKIHMOHUPOBAHUS KIle-
Tok [2]. M3BecTHO, 4TO BemiecTBa B (pOpME HAHOUACTHIl UMEIOT
MHBIE CBOMCTBA U CIIOCOOHOCTh MPOHUKHOBEHUS B PACTEHHUSI, UEM
nogo0HbIe BemiecTBa B Bujae MOHOB [3]. Llens manHON pa®oThI
COCTOsUIa B CPABHUTEJIBHOM H3YYEHUHU MOP(OJIOTrHUYEecKUX U (u-
3MO0JIOT0-OMOXUMUYECKUX MapaMeTpOB IMPOPOCTKOB IMILIEHHIIBI
[I0J1 BJIUSIHWEM HAHOYACTHUI U HOHOB HUKEJS PA3IMYHON KOHIIEH-
TpaLyH.
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Marepuansl U MeToAbl. VCronb30Banu IPOPOCTKU MsAT-
Koit sipoBoit mienuirsl (Triticum aestivum L.) copra HoBocubwup-
ckast 29, KOTOpbIC BHIPANIUBAIHA B YCIOBHIX BOJHOU KyJIbTYPHI B
tedueHre 10 cyT. OnbIThl TPOBOAWIN B MHTEPBaJIC KOHIICHTPAIIUA
nanouactur] Hukens (Ha Ni) pasmepom 5 mm: 0,01, 0,1, 1 u
10 mr/n, pactBopbl NiCl2 Tex ke KOHIIEHTpalil TOTOBUJIM B Ie-
pecuere Ha Ni. CoxpepxaHue (OTOCHHTETHUYECKHX IMUTMEHTOB
OTpEIeNITN CIEKTPOPOTOMETPUYECKH B ATAHOJBHBIX JKCTpaK-
tax. JI7s u3MepeHus MHTEHCUBHOCTH (POTOCHHTE3a U TPAHCIIHpPa-
MM UCIOJIB30BAIM HMH(pPaKpacHbld Ta3zoaHanu3atop Li-6400
(Li-Cor, USA). KonnuecTBeHHBIE XapaKTEPUCTHKH MOTJIOMICHHS
HUKEJISl PaCTEeHUSIMH ONPEAEIIsiIM METOJIOM MacC-CIEKTPOMETPUHN
C MHAYKTUBHO cBsizaHHOM miazmoii (ICP-MS).

Pesyabrarel M ux oOcy:kaenue. B pesynbrare 10-
JTHEBHOT'O BBIPAIIMBAHMS PACTCHUM Ha Cpele, COACpIKalled Ha-
HOYACTHUIIbl WJIM MOHBI HUKENS B KOHUEeHTpauuu 10 mr/m, npouc-
XOJIWIIO 3HAYUTEIHPHOE HAKOIJICHHE HUKENS B OPraHax PacTCHHIA,
0COOEHHO B KOopHeBoU cucteme (Taba. 1). B xopHsix BapuaHTa ¢
BO3/ICHICTBMEM HAHOYACTHI] COJIepKaHue HuKelns Obuto B 13 pa3
GoJbIlIe KOHTPOIS, a B BapuanTe ¢ nonamu NiZ* — B 570 pas.

Tabnuya 1
Coaep:kanne HUKeJIsl B PACTEHUSAX MIIEHHIbI
Conep:xanne Ni, MKI/T cyxoii Macchl
BapuanTts! onbiTa

KopHuu Jlucrbs
Kontposs 398+0,15 0,63 +£0,025
Hu Ni 50,89 £ 1,67 14,20 +2,38
Ni? 2278,67 + 41,53 686,67 + 10,97

AHanu3 MOpGOMETPUYECKUX MapaMeTPOB BBHISBUI OTYET-
JUBO BBIPAKEHHYIO CHENU(PUUYHOCTh PEAKIUU MPOPOCTKOB Ha
BO3JICUCTBUE HAHOYACTHUI U MOHOB HuKeys. Hu Ni B koHIIeHTpa-
musax 0,01 u 0,1 Mr/n He U3MEHSANIN WM CTUMYIUPOBAIU POCTO-
BbI€ IIPOLIECCHI, a B O0Jiee BICOKUX J03ax — 1 u 10 mr/n unrudu-
pOBaIM POCT KOPHEW M JUCThEB B 2—3 pa3a OTHOCUTEIbHO KOH-
TPOJIA, YTO COMPOBOXKAAIOCH COPa3MEPHBIM YMEHBIICHHEM HX
Macchbl. VIoHbI HUKENsl BO3JIEHCTBOBAJIM MHAYE — B KOHLEHTpAlU-
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ax 0,01 u 0,1 Mr/n He U3MEHsITH MOpPPOMETpUIECKHE MoKa3aTe-
nu, a B Oosiee BhICOKMX A03ax — 1 m 10 mMr/m poct KopHel u
HAJ3€MHON YacTH CHUXaJics B 3—4 paza OTHOCUTENIBHO KOHTPOJIS.

W3BecTHO, UTO cofepKaHUe MUTMEHTOB OOBIYHO CHUKAETCS
IIpY BO3JICHCTBUU Kak MOHOB, Tak 1 Hu Ni [1, 4]. B Hamem ombiTe
cojiepkaHue XJOPOQWIIIOB a@ M D J0CTOBEpHO YyMEHBIIATIOCH
TOJBKO TpU KoHueHTpamuud Hu Ni u momos Ni** 10 mr/n —
Ha 30 u 45 % cooTBeTcTBeHHO. KOJIMUEeCTBO KApOTUHOUJOB UME-
JI0 JTI030BYIO 3aBHUCHUMOCTH, MOCTEIIEHHO CHUXAsIChb B OIBITHBIX
BapHaHTax MPH BO3PAaCTaHUM KOHIIEHTpAIMH, 00Jiee 3HAYUTEIbHO
1Ipy Bo3/elcTBUM HOHOB Ni?",

OTMeudeHo BIMSIHME HUKENs HA MHTEHCUBHOCTh (DOTOCHHTE-
3a ¥ TPaHCIUPALMHU B JUCThbsIX muieHuubl. [Ipu Bo3aectBun Hu
Ni #uskoit konuentpanuu (0,01 u 0,1 mMr/im) mokazarenu a0CTO-
BEPHO YBEIMYUBAIHCH, TIPU | MT/JI HE OTJIMYAIUCH OT KOHTPOJIA,
a ipu 10 Mr/in maHHBIA MapaMeTp HE3HAYUTEIBHO CHIDKaCs. Mo-
upl Ni?* B konnentpanuu 0,01 u 0,1 MI/n He BIUSIN HA UHTEH-
CUBHOCTb (DOTOCHHTE3a M TPAaHCHUPALUU JUCTHEB MIICHUIIBI, a
npu KoHHeHTpauusax 1 m 10 Mr/nm HabMIOAANOCh 3HAYMTEIBHOE
CHUKEHUE NTOKa3aTeIe.

BoiBoawbl. IIpoBeneHHbIE MCCIENOBAaHUS BBIIBUIM Pa3Jid-
YKl OTBETHBIX PEaKIUil pacTeHUil MoJ BIMSHHUEM HAHOYACTHUI U
MOHOB HUKEJ pa3iM4yHbIX KOHLEHTpauuu. [Ipum Bo3nencTBumn
Hu Ni ayis GosibIIMHCTBA M3YyYEHHBIX MOKa3areneld — MophomeT-
pPUYECKHX TapaMeTpoB, COJACPKAHUSA XJIOPO(DUIIOB, WHTCHCHB-
HOCTH (DOTOCHHTE3a M TpPAaHCIHMpAIUU — HAOJI0IaIach CXOIHAS
KOHIICHTPALlMOHHAsI 3aBUCUMOCTh: YBEJIIMUYEHHWE HA MaJbIX U OT-
YEeTIMBOE CHIKEHUE NpU 0oJiee BHICOKMX KOHIEHTpauusx. Biu-
suue noHoB Ni?" mposBUIOCH B OTCYTCTBHE YQPEKTOB MPH BO3-
JNEHUCTBUM HU3KUX KOHIIEHTpAIMi U B 3HAYUTEIbHOM CHH)KEHUU
MOKa3aTesel mpu 0oJiee BHICOKHX.

35



bubaunorpadguyeckuii cnucox

1. Ceperun U.B., KoxxeBHukoBa A.J[. ®usnonoruveckas poib
HUKEJSl ¥ er0 TOKCMYECKOe JIEHCTBUE Ha BbICIIME pacTeHus // dusno-
norus pactenuid. 2006. T. 53. C. 285-308.

2. Hemuenko H.II., Kanumosa U.b. lunamuka pocta, nponude-
pauus u quddepeHnranus KISTOK KOpHEH MIISHUIBI O BO3JICHCTBU-
€M HUKEJIS B BBHICOKOW KOHIIeHTparu# / ®dusuonorus pacrermid. 2008.
T. 55. C. 874-885.

3. Jiang J., Oberdorster G., Elder A., Gelein R., Mercer P.,
Biswas P. Does nanoparticle activity depend upon size and crystal
phase? // Nanotoxicology. 2008. Ne 2 (1). P. 33-42.

4. KopotkoBa A.M., Jlebenes C.B., Katomos ®.I"., Cuzosa E.A.
Mopdodusnonornvueckne  usMenenuss y  mmeHunsl  (Triticum
vulgare L.) mox Biamsuuem nanodacturr MetawioB (Fe, Cu, Ni) u ux
okcuoB (Fe;04, CuO, NiO) // CenbCkoX03sHCTBEHHAs OHOJIOTHS.
2017. Ne 1. C. 172-182.

DOI: 10.22363/09359-2019-36-39
YK 635.621.3:631.531.02(470.325)

BJIMSTHUE CTEPOUJHOT O I'/TMKO3UJIA MOJACTUM
HA CEMEHHYIO TPOJAYKTUBHOCTH
JIMHUM KABAYKA

Byxapos A.®., Kozapy E.I'?,
banawosa U.T.?, Mawenxo H.E.2

! Beepoccuiickuii nayuno-uccnedoeamensCKuti UHCIMUNym 060Ue600Cmed —
¢unuan ®I'HFHY ®HI]O, MO, Pamenckuil paiion, 0. Bepes, cmp. 500,
vniioh@yandex.ru
2@I'BHY DHI]O «Bcepoccuitickuti HUH cenexyuu u cemenosoocmea
osownbix kyiemyp» MO, BHUUCCOK, balashova56@mail.ru
8 Uncmumym zenemuxu, pusuono2uu u 3auumol pacmenuti Axademuu Hayx
Pecnybruxu Mondosa, 2. Kuwunés, mned747@mail.ru

Hcnons3oBanne CTEpOMIHOIO TINIMKO3MAa Monactum B
koHuentpauusax 0,1, 0,01, 0,001 u 0,0001 % B nmpouecce pas-
MHO’KEHHUSI MaTepuHCKOM JnHuu F1 rubpuaa Bununa no3somuio
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CYIIECTBEHHO MOBBICUTH CEMEHHYIO ITPOyKTUBHOCTb U KA4€CTBO
CEeMSIH.

[Inonpl kabauka HIMPOKO HMCHOJB3YIOTCS B KOHCEPBHOM
MPOMBIIIJICHHOCTH JJIs MPOMBIIIJICHHONW MepepadoTKU, B TOM
quclie CO3JaHus MPOIYKTOB MUTaHMs (HYHKIMOHAILHOTO HA3HA-
yeHus [1]. AKTUBHO BEAETCS CEJICKIUS TeTePO3UCHBIX THOPHUIOB
kabauka [2]. CymecTByeT HEOOXOAUMOCTh B pa3padboTke 3 dek-
TUBHBIX MPUEMOB UX Pa3MHOXKEHHUS, B TOM YHCIIE C MCIIOJIb30Ba-
HUEM CTUMYIHUpyromux ¢axTopoB [6]. CTepounHble TNIMKO3U-
JIbl — ATO TpyINa COEIWHEHUN C TOPMOHAJIBHBIMU (DYHKIMIMH,
SIBIISTFOIIIMECS] CHHEPTUCTAMU (DPUTOTOPMOHOB U O0JIAAIONIHE IITH-
POKHM CIIEKTPOM OMOJIOTUYECKOW aKTHBHOCTH [7].

Ienr HacTosmIeH pabOTHI: MOBBICHTH CEMEHHYIO MPOIYK-
TUBHOCTb M Ka4€CTBO CEMSIH MHI[yXTHPOBAaHHBIX JIMHUNA Kabauka
B [IPOIIECCE CEJICKIIUU U CEMEHOBO/ICTBA.

Marepuanom isi MPOBEICHUS UCCIEAOBAHUM CITy>XMjia Ma-
TepuHckass nauHus Fi1 rubpuna Bunumna. PasmHoXeHue nuHUM
OCYUIECTBIISIJIM IyTEM OMBLUICHHUS IIBETKOB B Ipe/eiiaX PacTeHUs.
B kauecTBe cTEMyIHpyIOMIEro GakTopa MCIONIb30BATN CTEPOHI-
HbIM TiMko3ua MonactuM B konreHTpauusx 0,1, 0,01, 0,001 u
0,0001 % Ha ocHOBE TUCTUILIUPOBAHHOMN BO/bl. CEMEHHYIO IPO-
JTYKTUBHOCTb OIICHHBAJIM COTJIACHO pPa3pabOTaHHON MeToau-
ke [5].

BbIsiBIEHO CyIIECTBEHHOE MOBBILICHHE 3aBSI3bIBAEMOCTH U
Maccbl 1000 ceMsiH BO BceX BapuaHTaxX 3KCIIEPUMEHTa IMOJ JeH-
CTBHEM cTepomHOro rimko3uaa. Hanbonee spdexkruBHOM OKa-
3anack koHueHTpauus 0,1 % B 2015 r. u 0,001 % B 2016 r. Ilpu
ATOM OCEMEHHHOCTh II0/0B BbIpocia Ha 10,4-15,2 %, macca
1000 cemsn Ha 15,8-23,1 %. CemeHHas IPOyKTUBHOCTb B Bapu-
aHTax OIbITa C MPUMEHEHHEM aHAJIOTMYHBIX KOHILIEHTpALUHA Ipe-
napata 3Ha4yMMO BO3pOCia, COOTBEeTCTBeHHO Ha 24,4-58.,5 %
(Tabm. 1).
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Tabnuya 1
Biusinue cTepouaHoro riauko3uaa MoJicTHM Ha 3aBA3BIBAEMOCTH
¥ Ka4eCTBO CeMsIH Ka0auyKa NP HHIYXTHPOBAHHUH

Yucao cemsiH, Macca 1000 CemeHHAasi IPOAYK-
BapuanT onbiTa
IIT./ 1. ceMsiH, I THBHOCTb, I'/ILI.

2015 T.
KonTtpons cyxoii 234 1294 30,3
KonTtpons Boga 226 128,8 29,1
Mouactum 0,0001 % 243 131,9 32,1
------ //----- 0,001 % 249 144,7 36,0
------ //----0,01 % 261 153,7 40,1
------ //---0,1 % 250 141,9 35,5
HCPys 13 10,5 473

2016 .
KonTtpons cyxoii 274 117,1 204
KonTtpons Boga 267 117,5 31,4
Mouactum 0,0001 % 286 126,9 36,3
------ //----- 0,001 % 323 152,3 49,2
------ //----0,01 % 296 146,3 433
------ //----0,1 % 272 132,5 36,5
HCPys 21 15,3 10,4

Takum oOpa3oM, ycTaHOBJIEHAa CIIOCOOHOCTH MpenapaTa
MonacTuM, OJHOTO W3 BTOPHYHBIX META0OJIUTOB PACTCHHM, TO-
BBIIIIATh CEMEHHYIO MPOAYKTHUBHOCTh WHIyXTUPOBAHHOW JIMHUU
kabauka (MatepuHckod auHuM Fi ruOpuna Bununa). [omoxu-
TenbHbIe 2QPEKTHI MpernapaTa BbIPA3UINCh B CYIIECTBEHHOM I1O-
BBIIIICHUU OCEMEHEHHOCTH T110/10B, Macchl 1000 ceMsH u cywm-
MapHOW CEMEHHOW MPOAYKTUBHOCTH.

[Ipenapat monactum B koHueHnTparuu 0,001-0,01 % mox-
HO PEKOMEHJ0BaTh KaK (YM3MOJIOTHUECKUN CTUMYJSITOP IJIs TO-
BBIIIICHUS CEMEHHOW MPOAYKTHBHOCTH Kabadka B TMPOIECCE HH-
Iy XTUPOBAHUSI.
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N3yueHs! MposBIIEHUS OKUCIMTEIBHOIO CTpEcca B IIPOPOCTKAX TPUTHU-
Kayie, BRI3BAHHOTO TIPHCYTCTBHEM B cpeze cyibdara Harpus (120 MmM). TToka-
3aHa crenu@uKa B3aWMOCBS3EH MEXIY M3YYEHHBIMU (H3HKO-XUMUYECKUMU
XapaKTEepUCTUKAMH NOOEroB M KOpHEH, a TakKe B CPAaBHEHUH C JICHCTBHEM
AQHAJIOTHYHOTO KPaTKOBPEMEHHOT'O CTpecca, BBI3BAHHOTO MPUCYTCTBUEM B
cpelie MHBIX aHHOHOB (XJIOpHUIa U KapOoHara).

The manifestations of oxidative stress in triticale seedlings caused by
the presence of sodium sulfate (120 mM) in the medium were studied. The
specificity of the relationship between the studied physicochemical character-
istics of the shoots and roots, as well as in comparison with the effect of simi-
lar short-term stress caused by the presence of other anions in the medium
(chloride and carbonate) is shown.

Beenenme. V3yuenue pa3iauyuHbIX BUIOB 3aCOJIEHMS HA CO-
CTOSIHHE PAacTEHUI aKTyalbHO B CBSI3U C PACIIMPEHHUEM ILIOIIA-
neit 3aconeHHbIX Teppuropuil B Mupe [1]. Ilpu saTom cnenuduka
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JIEHICTBUS pa3HbIX BUIOB 3aCOJIEHUS CPEJbl HA PACTEHUS BO MHO-
IOM OCTAaeTCsl HESICHOW BBUIY MOSIBIICHUS aKTHUBHBIX (OpM Kuc-
JOopoJila U AKTUBALMM CUCTEM AHTHMOKCHJAHTHOW 3allMUThl IPU
T000M BHJIE CTpecca, B TOM YHCIIE 3aCOJIeHUHU cpebl. Mcmonb3o-
BaHUE MOJIEJIBHOTO OOBbEKTa U METOJOB CTATUCTUKHU MOTYT IIpO-
SCHUTh MMOHMMAaHHE TOTO BOIPOCA, B CBSA3H C YEM IIeJib PaboThI
COCTOsIJIa B M3YYCHHH OCOOCHHOCTEH OKHCIMTEIBHOTO CTpecca
IIPOPOCTKOB TPUTHUKAJIE B YCIOBUSIX CYJIb(AaTHOTO 3aCOJICHHUS.

Marepuansl u  Meroabl. IIpopocTkn  TpuTHKane
(xTriticosecale) B dasze kymieHHs MepecakuBaad Ha Cpedy, CO-
nepxamryro 120 MM cynbdara Hatpus. IIpoOsr oTOupanu depes
12, 24, 48, 72 n 96 4 sxcnepumenTa [2]. [lonyueHHsie pe3ysbTa-
Thl MCCJIEOBAHUS IIOKAa3aTeJIed OKUCIMTEIBHOIO CTpecca U aH-
TUOKCUAAHTHON cHCTeMbl 00pabaThiBajJ METOJAAMH TJIaBHBIX
koMroHeHT (PCA) u kitactepHoro anaiamnsa.

Pe3yabTaThl u ux odcyxneHue. O6paboTka pe3ynbTaToOB
AKCIIEPUMEHTOB JUIsl NOOEroB TPUTHKAJIE C MOMOUIbIO METoJ]a
TJIaBHBIX KOMIIOHEHT I[I0Ka3aja, 4YTO CHUCTeMa JaHHBIX BechMa
CIIO’)KHA, ¥ OHA MOXeET OBITh OMHMCaHA TOJBKO C MOMOUIBIO ISATH
IJIaBHBIX KOMITOHEHT. [Ipu 3TOM B mepBy1o INIaBHYI0 KOMIIOHEHTY
HauOOJIBIINK BKJIaJ BHECIH TIYyTATHOH W AKTUBHOCTH I'BasKOJI-
nepokcuaasbl. JJiss KOpHEBOM CHCTeMBbl HaOJI01aach aHAJIOTHY-
Has KapTHHA B OTJIMYME OT JIPYTUX BUJOB 3acojeHus [3, 4].

Hcnonb30BaHrne MeTo/Aa KJIACTEPHOIO aHajiu3a mpu odpa-
00TKE pe3ysIbTaTOB HKCIIEPUMEHTA MOKA3aJI0, YTO U3YUYCHHBIE Xa-
PaKTEepPUCTUKH 00pa3yroT MEPBUYHBIE KJIACTEPbl MEX/Y MEPOKCH-
JIOM BOJIOpPOJia U TIYTAaTHOHA, aCKOPOMHOBOHM KHCIOTON W TBas-
KOJIIEPOKCHUIA30H, KaTaaa3on U ackopbarnepokcuaa3oi. JlanHueie
JUIE KOPHEBOW CHCTEMBI 00pa3ylOT TakXe TPHU NEPBUYHBIX Kia-
cTepa, HO HMHOTO COCTaBa: IMEPOKCH] BOAOPOJA M MaJIOHOBBII
JMaNbAETH I, aCKOPOMHOBAsI KHCJIOTa W TIIyTaTHOH, acKopOaTre-
pOKCH/Ia3a U IBasKOJINEPOKCHIa3a.

CpaBHEHUE NOJYUEHHBIX PE3YJIbTATOB C IEHCTBUEM APYTUX
BHJIOB COJIEBOTO cTpecca (ximopuaHoro [3, 4] u cyabsdarHoro [5])
MO3BOJISIET TOBOPUTH O Creuu(uKe Ka)XJIO0ro BHIA KpaTKOBpe-
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MEHHOTO 3aCOJICHUS, KOTOpOE TMpOosBIseTcs B (OPMHUPOBAHUHU
pa3HbIX  HEepapXUYECKUX  CTPYKTyp Mexay  (Qusuosoro-
OMOXMMHUYECKUMHU MTOKA3aTENIIMU IIPOPOCTKOB TPUTHUKAJIE.
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W3ydeHa yapTpacTpykTypa KieTok mnepukaprus Malus Mill., mpowus-
pacTarolMX B PAaBHUHHBIX U TOPHBIX arponaHamadrax. OCHOBHOE BHUMaHHE
y/IeNIeHO aHTHOKCHUIAHTHBIM KOMIIAPTMEHTaM (XOPOIUIACThl, MUTOXOHAPHU H
nepokcucomsl). [Ipenmnonaraercs, 4To yBeJIMYCHUE MX YHUCIA C MOBBINICHHEM
BBICOTBI ~ NPOU3pAcTaHMs ¥  00pa3oBaHME KOMIUIEKCA  «XJIOPOILIACT-
MHUTOXOH/IPHS-TIEPOKCHCOMay HEOOXOIUMO sl obecrieueHnsl CTaOMIIbHOCTH
ypoBHst ADK B Tkansix nepukaprus Malus Mill. B ycioBusix rop, XxapakTepu-
3YIOIIUXCS BBICOKUM HHIEKCOM Y D.

The ultrastructure of Malus Mill. pericarp cells grown in lowland and
mountain agrolandscapes was studied. The focus is on antioxidant compart-
ments (choroplast, mitochondria and peroxisomes). It is assumed that an in-
crease in their number with an increase in the height of growth and the for-
mation of the “chloroplast-mitochondria-peroxisome” complex are necessary
to ensure the stability of the ROS level in the tissues of the Malus Mill. peri-
carp in mountains with high UV index.

PacTenust yacTo OKa3bIBAIOTCSI B HEOIATOMPHUSATHBIX U JIAXKE
CTPECCOBBIX YCJIOBHUSAX aOMOTHYECKOU (TeMIepaTypHbIi (akTop,
BBICOKAsl MHTEHCUBHOCTh CBETAa U JIp.) M OMOTHUYECKOU (BO3/IECH-
CTBHE PA3JIMYHBIX MATOTEHHBIX OPTaHU3MOB) MPHUPOJIbI, KOTOPHIC
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OKa3bIBAIOT 3HAYUTEIHHOE BO3/CHCTBHE HA (DU3HOIOTHYECKHE U
OMOXMMHMUYECKHUE TPOIECChl, YTO HEMOCPEACTBEHHO OTpPaXKaeTCs
Ha UX MPOJYKIIMOHHBIE BO3MOXKHOCTH. BMecTe ¢ TeM cTpeccoBbie
(bakToOpbl MPOBOLUPYIOT CBEPXIPOIYKIUIO aKTUBHBIX (HOPM KHC-
nopoaa (ADK) u pa3BuTue OKUCIUTENBHOTO CTpEcCa.

B u3yuyeHHM 3allUTHBIX MEXaHU3MOB OMOXMMHMYECKUX CH-
creM, ucnonb3yromux ADK, noCTUrHYT onpenencHHbI ychex,
nokazaHa noaudyHkimoHabHas poib ADK 1 aHTHOKCHIAHTHBIX
CUCTEM B JKU3HEACATEIBHOCTU pacTeHui. [0 HelaBHETO BpeMeHU
CUMUTAJOCh, YTO B PACTUTEIHHON KIIETKE HAXOJSATCS JBE aHTUOK-
CUIAHTHBIE CUCTEMBI — XJIOPOIUIACTHI U MEPOKCUCOMBI, KOTOPHIE
SIBIITFOTCSI OCHOBHBIMH McTOouHMKamMu ADK. Ha manHBII MOMEHT,
3TO MpPEACTaBJICHUE MOJIBEPIIIOCh 3HAUUTEIbHON KOPPEKIUH, U B
UX COCTaB BOILIUIM MUTOXOHJPUH, BKJIaJl KOTOPBIX B 3TOT MpOIIEeCC,
0 MHCHHIO PsiJia UCCIIeIOBaTENIeH, MOXKET OBITh JJOBOJIBHO CYIIIe-
CTBEHHBIM [1; 2].

Mexny TeM yIbTpacTpYKTYpPHBIE OCOOCHHOCTH ITHX TpPeX
KOMIIAPTMEHTOB (XJIOPOILIACThI, MUTOXOHJIPUH U MEPOKCUCOMBI)
B TE€X WJIM WHBIX HEOJIArOMPUSATHBIX (CTPECCOBBIX) YCIOBHSIX H3Y-
YeHbl HeIOCTaTO4HO. [Ipu 3TOM 3T oOpraHeiuibl Ype3BbIYANHO
JUHAMUYHBIE CTPYKTYpPbI, OHU 00Ja/1al0T METaboJIMYeCcKOl Iuia-
CTUYHOCTBIO, aKTUBHO TEPEMEIIAOTCS B KJIETKE, MEHSIIOT pa3Me-
pBl 1 GOpMYy B 3aBUCHMOCTH OT THIA KJICTKU W TKAHH, & TAKKE
ycioBuil cpenbl. Llenpio gaHHOW pabOTHI OBUTIO HM3YUYEHUE YIilb-
TPACTPYKTYphl XJIOPOILIACTOB, MHUTOXOHJAPUNA U TEPOKCUCOM B
KJICTKax MepuKapmnus pasHeix npeacraButeneii Malus Mill., un-
TPOAYLIUPOBAHHBIX B TOPHBIE arpoiIaHIIa(ThL.

B xauecTBe MOENBbHBIX O0BEKTOB I UCCIIEI0BAHUS OBbLIN
B3ATHI IUIOJbI pa3HbIX mpenctaButeneit Malus Mill., kynbTuBu-
pyembie B arposianamadTax CTemHOW U TopHOU 30H KabapauHo-
bankapuu. Ilo mOYBEHHO-KIMMAaTUYECKUM YCJIOBHSM CTENHAs U
ropHasi 30HBI XapaKTEpU3YIOTCS OOJBIIUM pa3HOOOpazrem
(OT KOHTMHEHTAJILHOTO APKOro0 Ha PaBHUHE JI0 XOJOJHOTO C
YETKO BBIPAKCHHOW BEPTHUKAJIIBHOW 30HAJIILHOCTHIO B Topax). O0-
pasibl OTOUpaNId U3 CPEIHEH YacTH KPOHBI TPEX MOJICIBHBIX Je-
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peBbeB. IloAroroBky marepuana il TPAHCMUCCHOHHOM JJIEK-
TpoHHOU MuKpockoruu (TOM) npoBoawm Mo MOAUGUITMPOBAH-
HOI HaMU paHee MeTouKe [3].

ITo manubiM TOM, KIIeTKH TepuKapIius 0JI0HU UMEIOT XO-
pOILIO Pa3BUTBHIA IUIACTUAOM M XOHJPHUOM, a TAKKE COpPa3MEPHO
UM 1nepokcucoMbl. [lomynsiiuMu  XJIOpOIJIACTOB  TpaHalIbHON
CTPYKTYPBI, OHU MIPEACTABJICHBI B runoaepme. Yacto BHyTpeHHUE
MPOCTPAHCTBA MeMOpaH THJIAKOUJOB XJIOPOIUIACTOB 3aHSTHI
AJIEKTPOHHO-IJIOTHBIM ~MaTepuaioM. MMUTOXOHJIPUU OPTOIOK-
CaJIbHOTO CTPOEHUSI, OOJBIIMHCTBO U3 HUX C XOPOIIO Pa3BUTHIMHU
KpPUCTaMH ¥ YMEPEHHO IUIOTHBIM MaTpukcoM. llepokcucomsl ¢
OpJIMHApHOI MeMOpaHOH, OHU TJIaBHBIM 00pPa30M JIOKATH30BaHbI
PAIOM C XJIOPOIUIACTAMHU U MUTOXOHJIPUSIMH.

Ananu3 nanHbix TOM nmokasain, 4To KJIETKU NEepUKaprus B
TOPHBIX YCIOBHSX OTIUYAIOTCS OT TAKOBBIX PABHUHHBIX OOJbIIEH
HACBILIEHHOCTHIO OpraHeuIaMy. XJIOPOIUIACThl, MUTOXOHAPUU U
MEPOKCHCOMBI, 00pa3yroT 4acTo CKOIUIeHHA. B xyopomimacrax
KapAUHAIBHO TMepecTpanBaeTcsi MeMOpaHHas CHCTeMa, TpaHbl
COCTOSIT M3 MEHBUIETO YUCIIA THJIAKOMIOB, (OPMHUPYIOTCS WHBA-
rUHAlIMM, popMa U YBEIUUMBAIOTCS pa3Mephl. B kieTkax rumo-
JIEpMBbI TOPHBIX TJI0JI0OB BCTPEYAIOTCS NJTMHHBIC HUTEBUIHBIE «TH-
TaHTCKHE» MUTOXOHJIPHUH.

Me1 nipeanonaraem, 4YTo yBeJIMUEHUE KOJIMYECTBA OpraHeIul
u (HOpMUPOBAHHE KOMILJIEKCOB — «XJIOPOIUIACT-MUTOXOHAPUS-
MEPOKCUCOMAy B KJIETKAaX MEPUKAPIUS C MOBBIIMIEHHUEM BBICOTHI
MPOU3PACTaHUS CBSI3aHO C BBICOKUM MHAEKCOM YD B ropax. Tak,
W3BECTHO, YTO BBICOKHE J103bl Y D-U3iTyyeHUsi BBI3BIBAIOT OKHC-
JIUTEJIbHBIA CTPECC B PACTUTEIIBHOM KIIETKE. DTH KOMITAPTMEHTHI,
KaK MOIIHbIE aHTUOKCUIAHTHBIE CUCTEMBI, BEPOSITHO, 00ecreun-
BaloT cTabminbHOCTh ypoBHS ADK B TkaHsx nepukaprus Malus
Mill. B cypoBBIX, 3a4aCTyI0 CTPECCOBBIX YCIOBUAX TOP.
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ITpoBeneH cpaBHHUTEIBHBIA aHAM3 3CTEPa3HON aKTUBHOCTH CEMSIH COH
W aMapaHTa pPa3In4HOrO (DUIOrEHETHYECKOTO NPOHMCXOXKICHUS. BBISBICHBI
OTJINYMS B YACTHbHOH aKTHBHOCTH U MHOXKECTBEHHBIX (opmax (epMmeHTa IH-
KOpacTylle U KyJbTypHO#l cou. Iloka3aHo, 4yTo 3cTepa3Has akKTUBHOCTb aMa-
paHTa | IUPHIIBI CTAOUIIBHA.

A comparative analysis of the esterase activity of soybean and amaranth
of various phylogenetic origin was carried out. The differences in the specific
activity and multiple forms of the enzyme soybeans Glycine soja and Glycine
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max are revealed. It is shown that the esterase activity of Amaranthus hypo-
chondruacus and Amaranthus retroflexus is stable.

Beenenne. B ycioBusix aeduuuTa Chipbsi akTyaabHOH 3a-
Jlayel JUIsl CeJIbCKOTO XO34HCTBa SBJIAETCS MOUCK HOBBIX PacTH-
TEJIbHBIX PECYpCOB, OOraThiX O€IKOM M OMOJOrMYECKH aKTUBHBI-
Mu BemecTBaMu. OcoObIi MHTEpEC MPEACTABISIOT COSI M aMapaHT
[1], Gorarbie OGenkoM M MacioM. DCTepa3bl PaCTEHUN KaTalu3H-
PYIOT TIPEBpAIICHHUE CIOXHBIX 23UPOB, OJarogapsi 4eMy UTParOT
KJIIOYEBYIO POJIb BO MHOTUX OMOJIOTHUECKUX IpOLeccax U sBIs-
I0TCS Mapkepamu oTOopa ceJeKIMOHHOro Marepuana. MHtepec
BBI3BIBAIOT PA3JINYMS MCCIEAYEMbIX PACTEHUN B OTBETHBIX peak-
nusAX Ha abuoTuueckue (akTopbl, YTO, MOXKET OBbITh, O0yCIIOBIIE-
HO TPHUHAJICKHOCTBIO 3THUX PACTEHHH K pa3HbIM TUNaMm (oTo-
cunresa (C3-myTb ans cou u C4-myTh s amapanra) [2]. AKTUB-
HOE BHEJPEHHUE aMapaHTa U COM B KaueCTBE UCTOYHHMKA LIECHHOTO
MUIIEBOrO ChIPhsl TpeOyeT riIyOoKOro N3y4eHHus: OMOXMMHUUECKUX
0COOEHHOCTEH ITUX pacCTeHUH.

Lenp — cpaBHUTH 3CTEpa3HYIO AKTUBHOCTb CEMSIH COM U
amapaHTa pPa3IU4HOro (PUIOr€HEeTHYECKOTO MPOUCXOXKACHUS.

OO0beKkTBl U MeTOAbI McceN0BaHUA. Martepuaiom i
UCCIICIOBaHHUI CITY>KWIIU: ceMeHa cou coprta ['apmonus (Glycine
max (L.) Merrill.), cemena muxopactymeii cou (Glycine soja)
(monmyuennsle w3  ®I'BHY  «Bcepoccuiickuii  Hay4HO-
UCCIIEIOBATEIbCKUM MHCTUTYT COW»), CEMEHa aMmMapaHTa copra
Kpenbim (Amaranthus hypochondruacus) u cemena mupuirsi 3a-
npokunyToir (Amaranthus retroflexus) (Beipamiennbie Ha arpo-
ouoctranimun PI'bOY BO «bnaroBenieHCkHii rocyJapCTBEHHBIIH
MeJarOTHYCCKUN YHUBEPCUTET?).

PesyabTaThl M HX 00cCyxkaeHHe. YIE€IbHYI0 aKTHUBHOCTb
ACTepa3 OMNpEAesan CIEKTPOPOTOMETPUUECKUM METOAO0M 10
Ban AcnepHny, 6e10k — OMypeTOBbIM, MHOXKECTBEHHBIE (POPMBI —
anekTpodopezoM. Maremarnyeckyro oOpabOTKy JAaHHBIX NPOBO-
JIWIIHA ¢ TIOMOIIIbIO porpammbl Statistica 10.
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[TonmyuyeHHbIE HAMU PE3yJBTATHI 110 3CTEPA3HOIN AKTUBHOCTH
CEeMSH COM pa3IMYHOr0 (DUIOTEHETHYECKOrO MPOUCXOKICHUS
MIOKAa3aJ1 BBICOKYIO YAEJIbHYI aKTHMBHOCTb JHMKOPAacTyLIEH COH,
KOTopasi ObUla BBOE BBIIIE CEMSH KYJIbTYPHOH COH, YTO COOT-
BETCTBYET JIUTEPATYPHBIM JIaHHBIM (puc. 1) [3].

AHanu3 3H3UMOrPaMM BBISIBUJI TMOBBIIIEHHYIO Te€TEPOTeH-
HOCTh (DepMEHTa B CEMEHaX KyJIbTypHOW COM, Il YCTAaHOBJICHO
6 popMm. B TO Bpems kak B ceMeHaxX KyJIbTYpHOH cou OOHapyke-
HO 4 hopMBI HcTEpas.

HccnenoBanue screpa3sHoil akTUBHOCTH CEMSIH amapaHTa U
MIMPHIBI HE TMOKa3ano pasnuuuii. CieayeT OTMETHTh, YTO HX
yJAeNbHasl aKTUBHOCTh 3HAUUTEIBHO HIDKE TUKOPACTYIEH COU, HO
BBILIE KYJIbTYPHOU COU.

a o
0,08 Rf i
g 0 —
g 008 0.2 - =
5 0,04 0,4 = =
5 0,02 0.6 - =
= 0.8
z 0 1 - -
1 2 1 2 1 2 1 2 +
COst aMapaHT COst aMapaHT

Puc. 1. YaenbHas akTuBHOCTB (A) U MHOKecTBeHHbIe (popMmbl (B)
3cTEpa3 ceMsAH COM U aMapaHTa Pa3HOro (PUIOreHeTHYECKOro
npoucxoxaenns: 1 — qukopacrymas; 2 — KyJIbTypHAs;
Cmpenka — HanpaBJIeHUE IeKTpodopesa oT KaToJa K aHOIY

BrlsiBieHa Bcero ojiHa BBICOKOIOJIBIDKHASI (hopMma 3cTepas
ceMsH amapanTta u mmpuibl ¢ Rf = 0,9, obmanaromast onuHako-
BOU yJI€JIbHOM aKTUBHOCTBIO.

3akiouenue. TakuMm 00pa3oM, yCTaHOBJIEHO, YTO T'€HOM
CoH MEHee CTaOuJIeH, YeM TeHOM aMapaHTa, B KOTOPOM HE BBISIB-
JIeHO moJauMopdu3Ma cTepas.
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AJUIEJIONATHUYECKHUE MEXAHUW3MbI UHBA3UU
YYXXEPOJHBIX PACTUTEJIbHBIX BUJ1OB
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PIrAY-MCXA umenu K.A. Tumupszesa, tel06ck@rambler.ru

Russian State Agrarian University-MTAA named after K.A. Timiryazev

B 0030pHO# cTaThe paccMaTpUBAeTCs MPAMOE W KOCBEHHOE IEHCTBHE
AJIENTONIATHYECKAX B3aUMOOTHOIICHHH MEXKIY PACTCHUAIMU—PACTCHUSIMU MU
pacTeHUAME—MHUKPOOPTaHU3MaMH Ha WHBA3WI0 B MECTHBIC PACTHUTENBHbBIE CO-
001IIeCTBa Yy KEPOIHBIX PACTUTEIHHBIX BHJIOB.

The review article discusses the direct and indirect effect of allelopathic
relationships plants and plants—plants and plants—microorganisms on the inva-
sion of local plant communities of alien plant species.

OnHUM U3 caMbIX CTPaHHBIX, HO Han0oJiee HHTEPECHBIX SIB-
JICHU B 3KOJIOTUH SIBJISIETCS. OTPOMHOE YBEJIMYEHHE YUCIEHHOCTH
HEKOTOPBIX PAaCTUTENIBHBIX BUJOB IPU UX MHTPOAYKIUH UYEJIOBE-
KOM B HOBBIE€ SKocucTeMBI [1]. XOTs OOIBIIMHCTBO BHUAOB, KOTO-
pbI€ MOSBIAIOTCSA B HOBBIX JKOCUCTEMAX, MO-BUIAUMOMY, y>KUBa-
IOTCS C MECTHBIM BHJIaM, HEKOTOPBIE CTAHOBATCS MOJABIISIOIIN-
MU JIOMMHAaHTaMH — ropa3zio 60jee MHOTOYMCICHHBIMH, YEM B UX
POIHBIX perHoHax. Upe3BbIYalHbIN XapaKTEp UHBA3UBHOTO yCIIE-
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Xa U COOCTBEHHOTO KOJUIATriCa TOBOPUT O TOM, 4TO PabOTarOT He-
OOBbIYHBIE U OYEHb MOUIHBIE PKOJOTHYECKHE MPOLIECChl U MeXa-
Hu3mbl. Hanpumep, Heracleum sosnovskyi (6opmieBuk CocHoB-
CKOTr0) — KpYITHOE TPaBSIHUCTOE PACTCHHE U3 ceMeiicTBa Apiaceae
(cenbuepeiinbie), BBEIEHHOE B KYJIbTYpy Kak KOPMOBOE pacTte-
HUE, HO BIIOCJIEJCTBUU HE Hallejaniee MPUMEHEHHs], BBIIIIO U3-
oA KOHTPOJIA arpOTCXHUKOB M CHA4YaJla dKTUBHO 3aHAJIO ITYCTO-
mu, Oepera BOJOEMOB, IMOJIOCHI OTBOJA JIOPOT, a B HACTOsIEE
BpEMs aKTUBHO BHCAPACTCA B €CTCCTBCHHBIC U HCUCIIOJIB3YCMBIC
arpodKOCUCTEMBI.

[To Hamemy 3akiarodeHHO [2], 3TOT BUJ O0NamaeT onpee-
JNEHHBIMU YepTaMu HHBa3WBHOCTH. DopMmupyemas OOpIIEBHKOM
CocHOBCKOTO MOIIIHAs Ha/3eMHas cepa mo3BOJISET eMy yCIel-
HO KOHKYPHUPOBATh C JIOOBIM MPEICTaBUTEIIEM TPABSIHUCTBIX pac-
TEHUH W JaXe C TMOJAPOCTOM TaKUX JIECHBIX IMOPOJ, KaK HBa
(Salix), 6epéza (Betula), ny6 (Quercus), cocua (Pinus). Baxmoii
npo0IeMoil MpH BBISICHEHUH MEXaHU3MOB MHBA3MBHOCTH Oopiie-
BUKa COCHOBCKOI'O SIBJIIETCSI CBOMCTBO €ro NMOTEHUUAIbHOU aj-
JIEJIONaTHYECKON aKTUBHOCTH, B OCHOBE KOTOPOTO MOTYT HaxXo-
JTUTHCSL CcOJepKalluecs B opraHax OOpIleBHKa BTOPUYHBIE CO-
eIMHEHUS W3 Ipynmbl (ypaHOKyMapuHOB. Tak, B €ro JHCTBSIX
coJiepKaTcsl aHTeIUIIMH, OepranTeH, KCAaHTOTOKCHH, ymMOerde-
POH, a B mioaax u KopHsx emi€ u chonaun [3]. B coBpeMeHHOIA
HAy4YHOU JUTEpaType, B 3aBUCUMOCTH OT (yHKIUH, BBITOJIHSEC-
MBIX TaKUMHU COCIUHCHUAMMU, UX HA3BIBAIOT @HTOTOKCI/IHaMI/I, HH-
ruOuTOpaMu, ajuIeJoNaTHYecKd aKTHUBHBIMU BEIlIECTBAMH, ajlie-
JJOXUMHUKAIIUAMU.

3HaHus 0 mpobiieMax, CBSI3aHHBIX C MPOSIBICHUEM aJlIesio-
MaTUH KaK 3KOJOTUYECKH BaKHOTO MEXaHHM3Ma, UMEIOT OOJIBIIOE
3HaYEHHE B OLEHKE 3KOJOTMYECKHX IOCIE/CTBUN BO3JIECHCTBUS
QIIICNIONATHYECKUX PACTEHUH. DTO MOXET OBITh Ba)KHBIM, €CITU
BUJIbI CEIBCKOXO3UCTBEHHBIX KYJIBTYp C aJJIeIONaTHUYEeCKON aK-
TUBHOCTBIO BHCAPUIIMCHL B JPYTHUC 3KOCUCTCMbI HUJIM C€CJIM CIIO-
COOHOCTb CHHTE3UPOBATh AJUIENONATUYECKUE COEIMHEHUS pac-
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IIPOCTPAHUIIACh HA MHBIE BUABI PACTEHUH, HAIpUMEp, IMMyTEM TH-
Opuu3aIum.

OnHUM U3 KOMITIOHEHTOB OMOTHYECKOro (uibTpa mpu HH-
Ba3HHM SIBJIIOTCS aJlJIeNIONaTUYECKUE OTHOIICHUS MEXAY BUIAMU
pacTeHUll B HATYPAJIM30BAHHOM OKDPYXKAIOLIEH Cpene, a TaKkKe
W3MEHEHUSI B MOMYJSUMUIX MOYBEHHBIX MHUKPOOPTraHW3MOB [4].
VHBa3uBHBIE BUIBI MOTYT CYLIECTBEHHO HW3MEHUTh MHKPOOHOE
COOOIIIECTBO, OKPY’KaIOIee KOPHHU, MOCPEICTBOM CBOMX KOpHE-
BbIX BblesieHui. HenaBHue nccienoBaHus moka3aiau, YTO HEKO-
TOpble MHBA3WBHBIC BUABI (DOPMHUPYIOT IUKIIBI MOJOKHUTEIHLHOM
00paTHOM CBSI3M C MOYBOI, B KOTOPYIO OHU BTOPTarOTCS, U PU30-
chepa MHBA3MBHBIX BHUIOB 00Oramaercs MyTyalUCTUYECKUMU
OpraHM3MaMH C LEJIbI0 IOJYYEHHUS OINpENeIEHHON BBITOJbI OT
Hux. Kpome Toro, ObuIO BBISIBJIEHO, YTO MOYBBI PACTUTEIBHBIX
coOOIIEeCTB, B KOTOpbIE BTOPIJIMCH WHBA3UBHBIC BHJIBI, UMEIOT
0oJiee BBICOKOE OTHOIIEHUE TPUOBI/OAKTEpUM TIO CPaBHEHHUIO C
MUKPOOHBIMH COOOIIECTBAMU MECTHBIX MOYB.

3akiaouyenue. BropikeHue 4ykepoJHBIX BHJIOB B 3HAuU-
TEIHHOU CTETEHU HECET OTBETCTBEHHOCTH 3a 00eHEeHUEe Onopas-
HOOOpa3us ¥ U3MEHEHUE SKOCUCTEeM. VIHBa3uBHbIE BUIbI UCIIOJIb-
3yIOT pa3jMyYHble MEXAHU3MBbI JJI1 BTOP)KEHUS B HOBBIE 3KOCH-
CTeMbl, CpeAH KOTOPBIX aJJIeJonaTHs, MO-BUIMMOMY, HIParoT
BaXHYIO poJjib. Bo Bpemsi BTOpKEHMsI MHBAa3UBHBIE BUJbI BbIJE-
JSIOT AJJIENOXUMHKAINK, KOTOpbIe OKa3bIBalOT 3¢ ¢eKT Ha pas-
JIMYHBIE TIEPBUYHbIC U BTOPUUYHBIC (PU3NOJIOTHUECKUE TTPOLIECCHI B
MECTHBIX BUAX PACTEHUN U MOYBEHHBIX MUKPOOpPraHM3Max, KO-
TOpBIE OOMTAIOT B UX pu3ocdepe, YTO U MPUBOJUT K U3MEHEHUIO
OropazHooOpa3usi.
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CTAPTOBBIX PEPMEHTOB METABOJIU3MA
CAXAPO3bI
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Hutpar B munumanbsHoM koHneHTpanuu (0,5-1,0 MM) perynupyeTt ak-
TUBHOCTh CaXapO30CHHTAa3bl, BAKYyOJISIPHOW M alloOIUIaCTHON MHBEpTa3 B 3apo-
JBIIIEBBIX OCSIX TPOPACTAIONIMX CEeMsH Tropoxa moceBHoro Pisum sativum L.
Tem cambIM co3ziaercsi cyOcTpaTHasi OCHOBA JUIsl YCKOPEHHUSI CTapTOBOTO POCTa
pacTeHuil.

Kntouesvte cnosa: ropox mocesnoi (Pisum sativum L.), HuTpaTHbIi
CUTHAJIMHT, METab0JIN3M Caxapo3bl, Caxapo30CHHTa3a, HMHBEPTAa3bl, POCT, pPa3-
BUTHE.
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Minimum concentration of nitrate (0,5-1,0 mM) regulates sucrose syn-
thase, vacuolar and apoplastic invertases activity in embryonic axis of germi-
nating seeds sowing peas Pisum sativum L. This creates a substrate basis for
accelerating the initial growth of plants.

Keywords: garden pea (Pisum sativum L.), nitrate signaling, sucrose
metabolism, sucrose synthase, invertases, growth, development.

Beenenne. Hutpat — He TOJIbKO OCHOBHOM MCTOYHHUK a30Ta
JUIS PaCTEHHUM, HO U Ba)KHBI CUTHAJIBHBIM areHT, YK€ B MUHU-
ManbHbIX KoHIeHTparusax (0,1-5,0 MM) cnenmduuecku perysu-
pyoIIMi MHOI0OOpa3HbIE IPOLECCHl MOIVIOIIEHUS HOHOB, Iep-
BHUYHOTO U BTOPUYHOTO MeTabojm3Ma, MopdoreHesa, a Takxke
amanranuu K ¢akropam cpensl [1; 2]. BeIsSBICHHE 3THX HOBBIX
(byHIaMEHTalbHBIX 3aKOHOMEPHOCTEH co3maer (hu3noIoruyde-
CKYI0O OCHOBY /Jisi TOBBIIMICHHUS NPOAYKTUBHOCTH KYJIbTYp B
YCIIOBUSIX, HEOJIArONMPUATHBIX JIJIS 3€MIIECICIHSL.

Jlo cux mop ocTraeTcs Majio MCCIEAOBAaHHBIM CUTHAJIBHOE
JIeHCTBUE HUTpaTa Ha KJIO4YeBble (pepMEHTHI YTIEBOJHOTO MeTa-
6omm3ma — caxaposocunrazy (CC), Bakyomnspuyio (BU) u amo-
miacTHyo (AW) uaBepTa3zbl. Mexay TeM OHHU YK€ Ha CTapTOBOM
YPOBHE JHCCUMUJISIMKM Caxapo3bl ONPEIEISIIOT CyOCTpaTHOE
HAIOJTHEHUE TOCJIEAYIOINUX peakluid NepBUYHOrO OOMeHa, 3a-
BEpIIAIOIIUXCS HApaOOTKON MOJIMMEPOB aroIiacTa, a TaKxKe He-
OOXOJIMMBIX Il YCBOGHHSI HUTpaTa M aMMOHHSI BOCCTaHOBHU-
TEJbHBIX SKBUBAJIEHTOB U C-aKIeNTOPOB aMMHUaKa.

Lenp paboThl — XapaKTePUCTHKA CUTHAIBHOTO JEHCTBHS
Hutpata Ha aktuBHocT CC, BU u AU B oceBbIX opranax ropoxa
nocesHoro Pisum sativum L. npu nmpopacTaHuu ceMsiH.

OO0BbeKTHI M MeTObI Hccaen0BaHuil. OOBEKTOM HCCIIEeIO0-
BaHMsI CIIY)KWJIM CEMEHa ropoxa, mocje 24 4 oT Hayana HaOyxa-
HUS SKCIIOHUPOBAHHBIC HA PACTBOPAaX HHUTpATa WIH CyjbdaTa Ka-
JUs, SKBUMOJISIPHBIX MO KAaTHOHY B MHTEpBaJle KOHLIEHTPALUN
0,5-10 mM. AktuBnocts CC, BU u AW B 3apojbIllieBbIX OCSX, a
TaK)XKe Maccy W JJIMHY MOCIEIHUX ONpeaessuiv B 48 4 OoT Hayana
HaOyxaHusi ceMsH. {1 9KCIePUMEHTAIbHOTO pa3/IeICHHs CHUT-
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HAJIBHOTO U CyOCTpaTHOTO AEWUCTBUS HUTpAaTa MPUMEHSUIN UHTHU-
outop HUTparpeaykrassl — 0,1 MM Bosbppamat HaTpus.

PesyabTaThl M uX o0cyxaenue. CurHaiabHasi KOHLEHTpa-
uust Hutpara — 1,0 MM BeI3bIBania yBenudyeHue aktuBHoctu CC B
3apoAbIIEBbIX OCsix ropoxa B 2,0 pasa, 2,5-5,0 MM — B 2,7 pa3a.
Nown B cyOcTparHoii koHneHTpanuu — 10 MM nelicTBoBait ciabee.
ITpubaBka cocrasisiia Beero 1,5 pasa. AkruBHocts BU B 2,2 pa-
3a noBbimana 0,5 MM Hutpar u Bcero B 1,3 paza — 10 MM. Ha
AW ortuernuBo nevictBoBan Jymiib 0,5 MM uoH, yBenuuuBas ee
aKTUBHOCTH B 1,2 pasza. B utore Hutpar B quamna3zoHe KOHIEHTpA-
ui 1-10 MM cTuMynupoBa pocT 3apoAbILIEBBIX Ocel, B 1,3 pa-
3a yBeJMuMBas UX JUIMHY U 1,2 paza — maccy. Takoe neiicTBue
cornacyercs ¢ TeM, uro CC obGecnieunBaer cyocTpaToM HapaboT-
Ky CTPYKTYPHBIX KOMIIOHEHTOB amoruiacta, BU nmoanepxuBaer
pacTshkeHue KiIeTok, a AV cHUMaeT pOoCTUHTHOMpYrOmui 3¢-
dext ABK u u30bITKa caxapossl [3; 4].

B Hacrosiiee Bpemst aktuBHocts CC, BU, AU paccmatpu-
BaeTCs KaK MPU3HAK, MApPKUPYIOUINI TPOAYKTUBHOCTh PACTCHMUIA,
a TaKkXKe ee YCTOHYMBOCTb B HEOJIArONMpPUATHBIX YCIOBHSX (Kapa,
3acyxa " T.1.) [3; 4]. DTO 1mO3BOJISET MPEIOIOKUTh, UTO 3HAYE-
HUE TIO3UTUBHOI'O HUTPATHOTO CUTHAJIMHIA YKa3aHHBIX (hepMeH-
TOB HE UCUEPIBIBACTCS CTUMYJISLMEH CTapTOBOrO POCTa, a BEJH-
YMHA WX HUTPAT3aBUCUMON AaKTHBHOCTH SBIISIETCS KpUTEpUEM
3¢ (HEeKTUBHOCTH MHUHMMAJIBHBIX /103 HUTpATa, Ha MOPSJIKU MEHb-
MIMX OOBIYHO anPOOUPYEMBIX B arpOOHMOTEXHOJIOTUSIX.

Nurnburop Hutparpenykrasel, 0,1 MM Bonbdpamar, ObuT
cuHeprucroM Hutpata B ciydae BU u AU, no ne CC. Ilpu 3tom
0,5 u 10 MM nutpar yBenuuuBain aktuBHOCT, BU B 1,9-2,2 pa3sa,
YTO CBHUJICTEIBCTBYET O CHATUU MHTUOHMpPYFOmIero dpdexra Mera-
00IMYECKUX MPOU3BOIHBIX YKa3aHHOTO MCTOYHHKA a30Ta, TAaKUX
KaK aMMHOKUCJIOTHI U amuabl. B ciiyyae AW akTuBHOCTH Hambo-
Jiee OTYETJIMBO ToBkImanack (B 1,8 paza) B nmpucyrcreun 0,5 MM
HUTpata. Hapsity ¢ 3TUM B MPUCYTCTBHM BOJb(pamaTra HUTpPAT-
3aBHCHMAas NMPUOaBKa JJIMHBI U MAaccChl 3apOABIIIEBBIX OCed 0-



CTUTaja JBYXKpaTHOM, OCOOCHHO NMPH KOHLEHTPALMSIX HHUTpaTa
0,5-1,0 MM.

3akawuyenue. CC kak MHUIIEHL TO3UTUBHOIO JIEUCTBUSA
HUTpaTa MOYKHO paccMaTpuBaTh Kak HOBBII Mapkep creuuduye-
CKOW CTUMYJISIIMM POCTa pacTeHuil. Takoil curHaimbHbIN 3ddexrt
MOJKET OBITh OCHOBOH TECTOB NIpPU CO3JaHUMM HWHHOBAL[MOHHBIX
arpoOMOTEXHOJOTHYECKUX TOIXO/I0B, CBA3aHHBIX C MHHHUMH3a-
el 103 a30Ta, COOTBETCTBYIOLIUM YBEIMUCHHEM KauecTBa Ipo-
JOYKIMA ¥ YMEHBIIEHUEM SKOJIOTHYECKUX PUCKOB IPH €€ MOJy-
YEHUHU.
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Wzydensr mMopdomorusi, OHOJOTHA pa3BUTHA, (HEHOJOTHA, OHTOTCHE3
Echinacea purpurea (L.) Moench, Hypericum perforatum L., Paeonia anoma-
la L., Monarda didyma L., Rhodiola rosea L. nmpu HHTpOAYKIHU B MOA30HE
cpeaHel Tauru.

OpauM u3 HanboJee Ba)KHBIX HAIMPABICHUN UHTPOIYKIIUH
JIEKapCTBEHHBIX PACTEHUM SBJISETCS BbIpallliBaHUE BUIOB, 00ja-
JAIONIMX UMMYHOMOAYJIUPYIOUIMMHE cBolicTBaMu. L{enb paboThl —
H3ydeHHue BO3MOXHOCTH HWHTpoaykimu Echinacea purpurea,
Hypericum perforatum, Paeonia anomala, Monarda didyma,
Rhodiola rosea B ycinoBusix KyJbTypbl B IOJ30HE CPEIHEH TalTu
EBporneiickoro cesepo-Boctoka Poccum.

Marepuansl M Metoabl. ccienoBanus NpoBOAMIM Ha
TeppuTOopuu OoTaHW4YecKOro cafa CBHIKTBIBKAPCKOTO TOCYIap-
CTBEHHOI'0 yHHMBEpCUTETa B TE€UEHHE JecsATH JeT. B pabote uc-
10JIb30BaHbI OHTOT'€HETUYECKUH, CPaBHUTENBHO-
MOP(OJIOTHUECKUN U PUTMOJIOTHUECKUI METO/bl MCCIEIOBAHU.

56



ITeproau3anust BO3pACTHBIX COCTOSIHUM JlaHA COIVIACHO KIJIACCH-
¢ukamuu T.A. PabGotHoBa ¢ nomonmHeHusmu. [IpoBeneHa oreHka
MEePCHEKTUBHOCTH  MHTPOAYKIMU  H3YyYa€MbIX  PACTCHHM
o 4-6ambHOM cucteme H.A. ABpopuHa.

PesyabTaTrel M uX o0cyxkaenume. MoHapnaa BonyaTas
(Monarda didyma L.) — mMHOrosieTHee KOPHEBHIIHOE PacTECHHE
cemerictBa Lamiaceae pogom u3 CeBepHoii Amepuku. B ycinosu-
X TIOJ30HBI CpelHeW Tailrh B KyJbType OOTaHMYECKOIo caja
YHUBEPCUTETA BBIPACTAET 0 85 €M, UTO B LIEJIOM COIIOCTaBUMO C
JaHHBIMU JuTepaTypel. CemeHa MeJKue, OBaJibHbIe (IUIMHA
1,55+0,02 mm, mmpuna — 0,71£0,01 mm). Ilpopactanue cemsn
HaJI3eMHOE, BCXO/bl MOSBIISIIOTCS Ha S5-U neHb. Uepes mecsiy pac-
TEHUS TEpexXOoJIT B IOBEHWIBHOE COCTOSHUE, a 4epes
40-50 gHelt — B UMMaTypHoe. B BUPrUHWIBHOE COCTOSIHHUE pac-
TEHUsI BCTYNAIOT B Hayaje BTOPOrO0 BETETAIMOHHOTO MEpUoja U
yepes 45-50 nHel nepexoasaT B reHepaTuBHbIM nepuo. [[BeTyT B
HaIIMX YCJIOBUSX B HIOJ€-aBrycre. XOpOUIO pa3MHOXKAKTCS ce-
MEHaMH ¥ BereTaTUBHO YEPEHKOBAHHUEM WJIM JIeJIeHHeM KycTa. M3
HEJIOCTATKOB CIIEAYEeT OTMETUTh IOPAKEHHE MYYHHCTOH POCOU
IpU 3arylIeHWd MOCAJ0K M PEe3KUX Iepernanax TeMmIepaTrypbl U
BIaKHOCTH. HTPOIyKIIMOHHBIHN Oam — 3.

DOxwuuaness nypnypaas  (Echinacea  purpurea (L.)
Moench.) — ceBepoamepukaHCKUil BUjA ceMmeiicTBa Asteraceae.
B Hammx ycnoBusx ¢opMupyer napuuaibHble KyCThl MOHOKap-
MUYECKUX OPTOTPOIHBIX MOOEroB BeICOTOM /10 115 cM. B Teuenue
MIEPBOTO TOfa XU3HU PACTEHHS IPOXOJAT OHTOTEHETHUECKHUE CO-
CTOSIHUSI MIPOPOCTKA, IOBEHWIbHOE, UMMaTypHoe. B Hauane BTO-
poro BereTanoHHOro nepuoaa 6onee 70 % pacteHuil BCTymaroT
B BUPTHHHIIBHOE cocTosiHMe. K KOHIly BTOpOTO Troja Xu3HU 00-
Jiee MOJIOBUHBI PAaCTEHHI 3alBETalOT, T.€. MEepPeXoJsIT B IreHepa-
TUBHBIN Tiepuoj. DeHonorndeckre HaOMOIeHUS 32 4-TeTHUMH
pacTeHMSIMHM >XMHAIEH BBISIBUIIM MPOXOXKJIEHUE BceX (DEHOJIOTH-
4ecKHX (a3 pa3BUTHUS OT OTpacTaHus 10 oTMupanus. Co3peBaHue
CEMSIH MTPOMCXOAUT HE €KEroiHO. MHTpoyKIIMOHHBIN Oamt — 3.
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3Bepoboii mpoabipsBiaeHHbIi (Hypericum perforatum L.) —
I0’)KHOOOpeabHbIN eBpa3uaTckuii Buj cemeiictBa Hypericaceae.
BrisiBIIeHO, YTO B yCJIOBHSIX KYJBTYPhl MPOUCXOJUT YCKOPEHHOE
pa3Butue ocolell, Ha BTOPOH roj1 )kU3HU (HOPMHUPYETCS KOPOTKO-
KOPHEBUIIIHAST MHOTOJIETHSST Ouomopda ¢ CHUMIIOAMANBHON CH-
cTeMOil 0e3p03eTOYHBIX M0OeroB BO300OHOBIECHHS. [lo cucreme
OILICHKH PE3yJIbTATOB HHTPOIYKIIMHU 3Bepo00il nMeeT 4 Oaia.

[Muon yxnonsromuiics (Paeonia anomala L.) — Gopeainb-
HBI, B OCHOBHOM CHOWpPCKHUH, BHJ cemelicTBa Paeconiaceae. B
KyJbTYp€ BBISBICHO yBEJIWYEHUE BereTaTUBHBIX (10 120 cm) u
T€HEPATUBHBIX NTAPAMETPOB PACTEHUH MO CPABHEHUIO C PACTCHHU-
SIMU TIPUPOJHBIX IIEHOMOMYJSUMNA. 3a BEreTallMOHHBIM TEPHOJ
npoxoaAaT Bce (pas3pl (HeHOTOrHUeCcKOro pa3BUTHS, €KErOAHO Be-
TYT U IJIOJOHOCST, 00pa3ys IJIOJbl U3 MATH, PEAKO TPEXJIUCTO-
BoK. CeMeHa KpyINHbIe, OKPYTJIbIe, ITUHON 10 7 MM, C TUIOTHOM
yepHOU 000s104K0#. [ToceB ceMsiH OCyIIECTBISIETCS JIETOM, Cpa3y
nocJie IIOAOHOIIeHUsl. BecHOU creAyronero rojaa mosiBIsSIOTCS
BCXOJIbl. B [OBEeHWIBHOE COCTOsSIHME BCTymHaroT yepe3 mecsi. Ha
BTOPOM TOJ PACTCHHUS MEPEXOJSIT B HMMATypHOE COCTOSIHUE.
BuprunuibHble pacTeHus: NOSBIAIOTCS Ha 5-6-H rojbl *U3HU, a
Yyepe3 Mecsll MePeX0/IAT B FTEHEPATUBHBIN MEpUOI.

[TuoH XOpomIo pa3MHOMXAETCsI CAMOCEBOM M BEreTaTHBHO
IyTEM JICJICHUS] KOPHEBUIIL. Y CIIEITHOCTh UHTPOLYKIUHU — 4.

Ponunona pososas (Rhodiola rosea L.) — rumoapkrudeckuii
eBpa3uaTCKo-aMepuKaHCKul BuJ cemeiictBa Crassulaceae. Oto
MHOTOJIETHEE TMOJIMKAPIUYECKOE PACTEHHE C MOIIHBIM KOPHEBHU-
mem. CemeHa JJIMHON 2 MM M IIUPUHOW | MM MMEIOT IJIOTHYIO
0005104Ky W HHU3KYI0 BcxoxecTh (5-20 %). Ilpopoctku umeror
JIB€ CEMSIIONM U TJIaBHBINM KOPEHb /10 2 CM. Y IOBEHHWJIBHBIX pac-
TeHu 1-2 Haa3eMHBIX TobOera, KOpeHb TJIaBHBIA C OOKOBBIMH
kopusimu [ u Il mopsaakoB. MmMmarypHble pacTeHUsT HMEIOT
2-8 mnoberoB. BupruHuiabHBIC pacTEHUS JIOCTUTAIOT BBICOTHI
25 cM U XOpomIO KyCTATCA. B reHepaTuBHBIA MEpUO] BCTYIAIOT
Ha 8-l W cTapiie roj pa3BUTUs. PacTeHus ABYJOMHBIE, Y YKEH-
CKUX IIBETKOB JICICCTKU 3€JICHOBAThIC MIMHON 2,5-3,5 MM,
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Y MYXCKHUX JICTIECTKHU KEJIThI€, OTKIOHEHHBIE, JJINHON 3-4,5 MM.
[Tnon — MHOTONMKMCTOBKA. B G0TaHMYecKOM cady MpoU3pacTaroT B
OCHOBHOM MY’KCKME pacTeHHs. B KynpType caga BblcOTa pacte-
Huil nocturaetr 50 cM. Poauona po3oBas XOpoIio pa3MHOXKAETCs
BEreTaTHUBHO. Y CHEIIHOCTh MHTPOAYKUUH — 4 Oaa.
3akiouenue. V3yueHHele B O0TAHUYECKOM Caay YHHUBEpP-
CUTETA PACTEHUS ITPOXOJAT MOJIHBINA LUK Pa3BUTHSL, COXPAHIIOT
cBOH rabutyc u ¢opMupyioT dhepTuiabHbie ceMeHa. [lo mepcnek-
TUBHOCTH MHTPOJYKIMH 3XUHALes] MypIlypHas U MOHapJa ABOM-
yaTas UMEIOT 3 6asa, 3Bepo00ii MPOABIPSABICHHBIN, POIHNOJIA PO-
30Basi, MMOH YKJIOHsAOmMiicH — 4 6amna. Takum ob6pa3zom, Bce uc-
CJIEIOBAHHBIC PACTEHUS SIBIISIIOTCSA MEPCIIEKTUBHBIMU ISl BBEJIE-
HUS B KyJIBTYpY B ITOJI30HE cpenHei Taiiru Pecry6miku Komu.
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HOZ[ BIIMSHHEM CHIIBHOM OMOJ'Ia)KI/IBaIOH.ICﬁ 06p63KI/I, CO 3HAYUTCIIbHBIM
CHHUIKCHHUEM BBICOTHI ICPCBA, Y dKTUBHO PACTYLIUX mo0eros IJIOAOBBIX pacTe-
HHII MEHSIETCS COCTaB 30JIbHOTO OCTaTKa. BBISABIEHO HAKOIIEHHE B JIMCTHIX
MOOETOB KIIOHOBBIX TIOABOEB IJIOAOBBIX KYJIBTYP Ca U CHIKEHHE COACpIKAaHUA
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K u Na. YcraHoBieHo, uTo B (pa3y akTHBHOro pocrta 1mo0eroB y oOpe3aHHbIX
pacTeHuil B JPEBECHOMN YaCTH YMEHBIIIATIOCh coaepkanue Zn, Mo, S u Si.

Under the influence of a strong rejuvenating pruning, with a significant
decrease in tree height, the composition of the ash residue changes in actively
growing shoots of fruit plants. Revealed accumulation in the leaves of shoots
of clonal rootstocks of fruit crops Ca and a decrease in the content of K and
Na. It was established that in the phase of active growth of shoots in cut plants
in the tree part, the content of Zn, Mo, S and Si decreased.

CunibHasi OMOJIQXHUBAOIIAsi 00pe3Ka, IMHUPOKO HCIOJIb3ye-
Masi B MMUTOMHUKOBOJCTBE JUI MOJABJIECHUS (OPMHUPOBAHUS Te-
HEPAaTHUBHBIX OPTaHOB M CTUMYJISIIMHM BET€TATHMBHOTO POCTA, SB-
JSIeTCs CUIIBHBIM CTPECCOM JUIsl pacTeHUN. Y MEHBIICHUE pa3Me-
POB HAJ3eMHON YacTH, CO 3HAYUTEIHHBIM CHIKCHHEM BBICOTHI
JiepeBa MpOBOLUPYET M00eroo0pa3oBaTebHy0 U OOEroBOCCTa-
HOBUTEIBHYIO criocoOHOCTH [1]. [ToOyxmeHne OOKOBBIX TMOUYEK
HauuHaeTcs B Oosiee MO3/IHUE CPOKH, a pOCT MOOEroB mocie o0-
PE3KHU JUTATCS J0JIbIe. 3eJICHbIe YePEHKH, 3ar0TOBJICHHBIC U3 Ta-
KHUX TPUPOCTOB, JIETYe YKOPEHSIOTCS, YeM Te, KOTOpble OBbLIN
Hape3aHbl U3 M00EroB ¢ HEOOPE3aHHBIX PACTEHUIA.

Llenb uccnenoBaHus — U3YUYUTh BIUSIHME CUJIBHOM OMOJa-
KHUBAOIIEH 00pe3KH, CO 3HAUNTEIILHBIM CHUKCHHUEM BBICOTHI JIe-
peBa, Ha CO/Iep)KaHUE 30JIbHBIX 3JIEMEHTOB B 1MOOErax KIOHOBBIX
MOJIBOEB TUIOIOBBIX KYJIBTYD.

[ToGeru s aHanM3a 3aroTaBIUBAIN B CPEHEH 4acTH KPo-
HbI B a3y akTUBHOTO pocTa. OTIEIbHO OLEHUBAIN COJIEpPIKaHUE
MHUHEPAJIbHBIX 3JIEMEHTOB B 30JI€ JIUCTOBBIX IUIACTHHOK, Yepell-
KOB JINCTHEB, KOPBI C MA3yIIHBIMU TIOYKAMH U JPEBECHON YacTH
crebusa [2]. KonTponem ciyxuinu moderu ¢ HeoOpe3aHHbIX (MH-
TaKTHbIX) pacTeHuil. [loBTOpHOCTH aHaNM3a S-KpaTHasL.

AHanu3 30JbHOT0 OCTaTKa YacTeil 0OeroB KJIOHOBBIX MOJ-
BOEB Tpymu Oepe3onucTHou, siomonu 54-118 u ampram 13-113
MoKa3all, 4TO B JIUCTHAX IOCJIE€ CHJIBHOW OMOJa)KUBarolen o0-
PE3KH Yy BCEX TpeX KYJbTYpP CHU3WIOCH COJCPKaHUE Kalus U
HaTpHsl, HO IIPU 3TOM YBEIMUYMIIOCH COJIEpKaHUe KaibLus. Y s0-
nonu conepxanue K causunocs B 1,34 paza, y rpymn — B 1,13 u
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y ampiun — B 1,46 pasza; Na coorBerctBeHHo B 1,56, 1,11 u
1,83 paza. Conepxxanne Ca B 30Ji€ JJUCTbEB YBEIUYUIIOCH COOT-
BeTcTBeHHO Ha 34,2, 65,1 u 9,6 %. Takum 0Opa3zom, CHIKECHUE
HaKoIUIEHUs oqHOBaeHTHBIX MeTauioB (K" u Na®) B mucToBbIX
IJTACTUHKAX CEMEYKOBBIX KYJIbTYpP Y PACTCHHM, MOABEPTIINXCS
o0pe3ke, MeHee BBIPKEHO 10 cpaBHEHHUIO ¢ anbruoit 13-113. Cu-
Tyanus ¢ ABYXBaleHTHbIM MeTamiom Ca'" — oGparHas, MuHU-
MaJbHOE COZepKaHHE €ro OTMEUYEHO B JIUCThSIX aJIbIYM, & MAKCH-
MaJbHOE — IpyIIH. Pe3yabTaThl MO aHAINU3Y 30J1bl B JIUCTHSIX KJIO-
HOBOIO 1oiBosA 54-118 BO BCex Tpex ciydasix 3aHUMAJIM CpeHEe
(IpOMEKyTOUHOE) TI0JIOKEHUE.

MuHuManbHbIE pa3Iuyusl B COJEPKaHUU Kallus U HATpus,
CBSI3aHHBIE C OOPE3KOW, BBISBICHBI B JIUCTBSX TPYIIH Oepe3o-
auctHOM (puc. 1). s Bcex Tpex KyJbTyp OOIIMM OKa3aJjcs TOT
(dakT, 4TO y pacTeHHii ocie 0OPe3KH B YepelIKax JTUCThEB CHU-
3miock conepxkanue Ca: y 54-118 — B 1,18 paza, y rpymm Oepe-
3onucTHOM — B 1,17 m y ansiuu — B 1,34 pasa.

25 r 02
I Ca* FFBK* — M - Na*

conepxxanne K u Ca, macc/%
conepxanne Na, macc/%

KJIOHOBBIH KJIOHOBBIH rpyuma rpyma KJIOHOBBIH KJIOHOBBIH
TO/IBOM AOIOHM TO/BOI A6MOHN  Gepe3onucTHas  Gepe30MCTHAs MOJBOM - aNmblua TO/BO¥ - anbrya
54-118 (a) 54-118 (6) (a) ©) 13-113 (a) 13-113 (6)

Puc. 1. Bimsinue o0pe3ku Ha conep:kanue Ca, K u Na B 30J1e jiucThEB
KJIOHOBBIX N0/JBO€B ILIOJOBBIX KYJIbTYP:
a — pacTteHus 0e3 00pe3KH; 6 — paCTCHHUS TIOCIIC 00PE3KH
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B o6pasnax 30516l JpeBeCHHHOM YacTH M0OEroB y Bcex Tpex
KyJbTYp YCTaHOBJICHO YMEHbBIIICHUE COACPKAHUS METAIIOB Zn U
Mo u HemerauioB S u Si. CHIKEHUE CONEPIKAaHUS COOTBET-
CTBEHHO MO KyJbTypaM coctaBwio: mig 54-118 — B 1,71 u 1,83;
1,21 u 1,2 pasa; nns rpymu 6epe3onuctaoi — B 3,25 u 2,28; 1,81
u 1,67 paza; ms anerun — B 1,68 1 1,07; 1,17 u 1,16 paza. Takum
o0pa3oM, B JIPEBECHOW YacTH MOOETOB IO BIMSHHEM OOpE3KH
MaKCHMaJIbHOE pa3lIMuyMe B COJIEPIKAHUU ITHX SJIEMEHTOB BbISIB-
JICHO y TPYIIU, @ MUHUMAIILHOE — y aJIblau. Takxke ObLIO BBISBIIC-
HO, YTO IO/ BIMSIHUEM CHMKEHHUS BBICOTHI PACTEHHS yBEIMYMBa-
JIOCh coJiepXKaHue KpeMHHs B Kope moberos. s 54-118 ono co-
crtaBwio 23,1 %, ans rpymm — 33,9 % u nnsa aneram — 24,5 %.
CraTuCTHYeCKH aHAIU3 PE3yJIbTATOB (C MCIOJIIb30BAHUEM METO-
Jla TMCIIEPCUOHHOTO aHanHu3a JIBYX(aKTOPHOrO OMbITa ¢ Mpeod-
pa30BaHHBIMU JAHHBIMHU) JOKA3aJl JOCTOBEPHOCTh PA3IMYUN U TIO
(dhakTopaM «o0pe3Kay U «aHAIM3UpyeMas 4acTh Mooeray.

Takum 00pa3oMm, yCTaHOBIIEHO, YTO IO BIHSIHHEM CHIIb-
HOM OMoJaxuBarouieil 00pe3Ku, CO 3HAYUTEIBHBIM CHHKEHUEM
BBICOTHI JIepeBa, Y MOOETOB IUIOMOBBIX PACTEHUN MEHSETCS CO-
CTaB 30JIbHOT'O OCTaTKa. BBISBIEHO, YTO Yy 00pe3aHHbBIX pacTEeHUIl
B JIUCTHSIX yBEIMYUBAIOCh HakoruieHne Ca U CHUXKAIIOCh COJIep-
xanne K u Na. Takxe ycTaHOBJIEHO, UTO B 3TOT MEPUOJ B Jpe-
BECHOI 4acTu moOera mocie 00pe3Kd YMEHBIIAIOCh COJIepKaHue
Zn, Mo, S u Si.
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Dedepanvbiblil HAYUHBLL YEHMP KOPMONPOU3600CHIBA U AZDOIKONOUU
umenu B.P. Bunvsmca (PHL] «BUK um. B.P. Burvsmca»), Vik_lugovod@bk.ru

[TpuBeneHb! pe3ynbTaThl 6-JETHUX HCCIEIOBaHMHA MO pa3paboTke 3a-
BEPIICHHBIX MACTOUIIHBIX TEXHOJOTHI ¢ (ECTYIOINYMOBBIMUA TPABOCTOSIMU
Ha OCHOBE X KOMIUIEKCHOM OIIEHKH (BKJIIOYAIOIIEH IKOHOMUYECKYIO).

BBenenne. ObecrieueHne yCKOPEHHOTO DPa3BUTHUS JKHUBOT-
HOBOJICTBA B paMKax [ocynapcTBEHHOH NporpamMmsl pa3BUTHUS
CEJIbCKOI'O XO035MCTBA U PEryJIUPOBAaHUS PHIHKOB CEJIbXO03MPOIYK-
LMY 3aBUCHUT OT BaXXHOW OTPACIM — KOPMOIIPOMU3BOJCTBA, B TOM
yuciae Jyroporo. J¢(eKTUBHBIM HANpaBICHUEM JIyronacTOMI-
HOT'O XO3SIMCTBA SIBJISIFOTCSI CO3/IJAHUE U UCIOJIb30BaHUE KYJIbTYp-
HbIX nactouul [1]. B mocnennue rojpl npu opraHu3aluy paHHEro
3BEHA MacTOMIIHOrO KOHBEWepa UCIONb3YIOT HOBYIO KYJIBTYpPY —
¢bectynonuym (rudpu oBCsiHULIBI U paiirpaca) [2—4]. CoTpyaHu-
ku BHUU kopmoB (HpiHe ®HI[ «BUK um. B.P. Bunssmca) co-
3panu copt ecrynomuyma BUK 90, pekomenyemslii k Bo3Je-
JBIBAHUIO BO Bcex perrnoHax Poccuu ¢ 1997 r. B Hactosmiee Bpe-
Msi pa3pabaThiBaeMble NACTOMIHBIE TEXHOJIOIMH 3aBEPILAOTCS
WX IKOHOMHYECKON OIIEHKOW C IIeJIbI0 00OCHOBaHUS IMyTEH pe-
cypcocOepeskeHusl.

Marepuansl M MeTOAbI HMccjenoBaHuil. [loneBoil onbIT
MPOBOJIMIICS Ha SKCIIEPUMEHTaIbHON 0a3ze MHCTUTYTa KOPMOB Ha
tunuyHoM A LlentpansHoro HeuepHosembs cyxozone ¢ nep-
HOBO-IIOJ30JIUCTOM CPEAHECYITIMHUCTOW IOYBOW. Pexum wuc-
MI0JIb30BaHUs TPAaBOCTOEB — UMMTAlIMA Bblllaca — 4 LUKJA 3a ce-
30H B (a3y KylLIeHUs AOMUHHMpYROmUX 371aKkoB. Ce30HHas /103a
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ynoOpenuit — NooP30K7s B ron 3amyxkenust u NisoPeoKiso Ha
2-6-i1 roniel (1o Nas 17151 POPMUPOBAHUS KaXA0TO IIUKIA).
Pesyabrarsl uccienoBanuii. Ha OCHOBE KOMIUIEKCHOM
OIICHKH, BKIIIOYAIOUIeH U3ydyeHne peakiuu dectynonnyma Ha J0-
MOJHSIOIIME €r0 BU/BI 371aKOB, YPOXKAHHOCTH TPABOCTOEB IO TO-
JlaM HCIOJIb30BaHUs, KayecTBa 3€JEHOr0 KopMma, pa3paboTaHBbI
pecypcocOeperaromue TeXHOJIOTHH ¢ 0OOCHOBAaHHEM KallUTallb-
HBIX BJIOXKEHHH M €XEroJHbIX 3aTpaT Ha IMPOU3BOJICTBO MACT-
oumHoro kopma. Ilpu mIecTwieTHEM CpOKe HCIOIb30BaHUS,
HE3aBHCHMO OT COCTaBa TpaBocMecel, cOpMUPOBAIUCH MOTHO-
[ICHHbIC TACTOMIIHBIE TPABOCTOM C BBHICOKMM M CTa0MJIBHBIM IO
rojjaM ydacTueM cesiHbIX 351akoB. Haubosiee momHOLEeHHBIN (u-
TOLIEHO3 CO CTAOWJIBHBIM IO TOJ]aM YYaCTHEM CESHBIX 3JIaKOB IIPU
COXPaHEHUHU MX Ha 6-i ron >xu3HU Ha ypoBHe 88 % (mpu 77 %
B 0a3oBoM  TpaBocTtoe) chopMHpoBalCI ~HAa  OCHOBE
3-KOMITOHEHTHOI cMecH U3 (ecTynonnyma, exu U MITIUKA.
Co0roieHue peKOMEHIyeMOro CpoKa MCIIOJIb30BaHMS Tpa-
BOCTOEB B COUETAaHUU C BHECEHHEM N4s O] LUKJ CIIOCOOCTBOBA-
JIO TOJYYEHHUIO KaueCTBEHHOTO 3€JIEHOTO0 KOPMa, OTBEYAIOIEro
tpeboBanusiMm TY 10.01701-88 «Kopm macrOuminsiii». 1o co-
nepxkanuto nepesapumoro nporeuna (113-120 r B 1 xopm. exn.) u
snepronackimensoctu (10,3-10,4 Mk B 1 xr CB) oH ynosie-
TBOPSUT TIOTPEOHOCTH BBICOKOIIPOAYKTUBHBIX KOPOB U MOJIOTHSIKA
KPC. TIpoayKTUBHOCTH MAcTOMUINA C MEPCICKTUBHBIM TPEXKOM-
MOHEHTHBIM TPaBOCTOEM cocTaBmia 6,9 Teic. KopM. en./ra. Kom-
IUIEKCHAs OLIEHKA MacTOMIIHBIX TEXHOJIOTUN 3aBepliaiach OLICH-
KO MX SKOHOMHYECKOW 3(()EKTUBHOCTH, KOTOPYIO MPOBOIMIN
Ha OCHOBE THIIOBBIX TEXHOJIOTMYECKUX KapT. B cTpykTypy enu-
HOBPEMEHHBIX KalHUTaJIbHBIX BJIOKCHWH HAa OpPraHM3allUI0 MacT-
OuI BKJIIOYANH: 3anykeHue (oOpaboTka MOYBBI M TIOCEB TPaB),
OropaxuBaHre KOMOMHHPOBAHHOW M3ropobto. Exeromusie mpo-
M3BOJICTBEHHBIC 3aTpaThl IpPEIIoJiaraju: BHECEHHE YIO0OpEeHMIA,
PEMOHT M3ropoju (HauuHasi ¢ 3-ro rojaa MoOJIb30BaHUSs), BbIAC
CKOTa, MOJKalIMBAaHUE HECHhEJACHHOH TpaBbl. KamuranpHbie BiO-
JKEHUS HA opraHm3anuio nactouiy cocraBuinu 20-21 Teic. py0./ra,
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ocHOBHas ux 1o (54-57 %) npuxoauTcs Ha OropakxuBaHHE, B
CTPYKTYpE€ KalMTAJIbHBIX BIIOKEHUM Ha 3amyxkeHue 59-65 % —
3aTpaThl Ha 00pabOTKY MOYBBI, OCTATbHBIC 3aTPAThl — HA CTOU-
MOCTb CeMsIH M moceB. Exeroanbie IpOU3BOJCTBEHHbIE 3aTPaThl
HA yXOJ W WCIOJNIb30BaHWE B HAYAJIBHBIA TEPUOJ OCBOCHUS
(2004-2005 rr.) coctaBunu 36-37 ThIC. py0./ra (B cymme 3a 2 ro-
J1a), ocHOBHasi ux 4acthb (68-69 %) pacxojoBanach Ha BHECEHUE
ya00peHui.

bnaronaps BbICOKOH 3((PEeKTHUBHOCTH BHOCHMBIX TYKOB
(12-14 xopwm. en. Ha 1 xr. n1.8. NPK (1o pesynpraTtam 40-1eTHHX
uccienoBanuii) [5], mpousBoactBo 4,8-5,3 Thic. KOpMm. en./ra
MacTOMIIHOrO KopMa B 1-2 TIT. TONB30BaHUS OKYIAJIOCh
3a 1,6-1,7 cenbCKOXO3SMCTBEHHOTO T'0Jla MPH CEOECTOMMOCTH HE
HUKE 10 CPAaBHEHHUIO C 3€PHOBBIMHU KyJbTypaMu. B mocienyro-
e 3-6 roJibl MPOU3BOACTBO 5,5-6,2 THIC. KOPM. €. 00XOAUTCS
TOJIBKO 3a CYET TEeKYIIUX 3aTpaT, MPU BBICOKUX IOKa3aTeNix ce-
6ecroumoctu (549-592 py6. 3a 100 kopMm. €11.) U peHTa0eTbHOCTH
(118-136 %).

3akiouenune. B pesynbraTe 6-JI€THHX HMCCIEIOBAaHUNA Ha
OCHOBE KOMIUIEKCHOM OIIEHKH pa3paboTaHbl pecypcocOeperaro-
[I¥e MacTOUIIHBIC TEXHOJIOTUH, BBISIBIICHA MEPCICKTHUBHAS Tpa-
BOCMECh B cOCTaBe (hecTyloinyma, €XH U MSTIHMKA, o0ecredn-
BaroIIasi MPOU3BOJACTBO 5,9 Thic. KOpM. ea. (¢ yuerom 85 % rio-
€1aeMOCTH) B CpeIHEM 3a 6 JIeT Mpu ce0EeCTOMMOCTH KOpMa B
2 pa3a HUXKE [0 CPABHEHUIO C (ypaKHBIM OBCOM.
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B crarbe mpuBOASATCS pe3ysbTAaThl KauecTBa 3¢pHA O3MMOM IMIICHUIIBI
copta «l'o0ycTan» B pa3nu4HBIX pernoHax Asepbaiimkxana. MccnemoBanwus
MOKa3aly, YTO MOKa3aTeJdW KayecTBa 3€pHA MIICHUIBI CHJIBHO 3aBUCEIH BO
MHOT'OM OT T'0/ia YCJIOBHI BBIPALIIMBaHMsI, B HE3aBUCUMOCTH OT pernona. OJuH
W TOT K€ TEHOTHII B 3aBUCHMOCTH OT T'OfIa BBIPALIMBAHHUS UMEJ pa3Hblil 00beM
xJieba, cozepxanue Oenka U KIeHKoBUHBI. HecMOTpst Ha 3TO, TeHOTUI COXpa-
HSUI CBOIO POJIb B ONPEJIEIIEHUH BBICOKOTO 00beMa 1 KauecTBa Xjeoa.

Knioueswvle cnosa: nimenuna, copT, KauecTBa, PErUOHbI, 3€PHO, Kieil-
KOBHHA, XJIe0.

This article presents the results of the quality of winter wheat grade
"Gobustan" in various regions of Azerbaijan. The quality indicators of wheat
grain depended largely on the year of growing conditions, regardless of the
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region. The same genotype, depending on the year of cultivation, had a differ-

ent volume of bread, protein and gluten content. Despite this, the genotype

retained its role in determining the high volume and quality of bread.
Keywords: wheat, variety, quality, regions, grain, gluten, bread.

BBenenne. Bo MHOTMX CTpaHax MIICHUYHBIN XJIe0 SIBISET-
Csl OTHUM M3 OCHOBHBIX MHTPEAMCHTOB MUTaHUA denoBeka. Cero-
JIHSI 0COOEGHHO OCTPO CTOMT MpobieMa MPOU3BOJICTBA 3€PHA C XO-
pOIIMMH XJICOOTIEKAPHBIMH KAa4ECTBAMH M BBICOKOW YPOXKaMHO-
cThto. CTaOummn3amus MoJIOXKEeHHs, HApsly C TMOBBIIICHUEM YpPO-
KANHOCTH W KayecTBa CEeMsiH, TpeOyeT YyCOBEpIICHCTBOBAHUS
3JIEMEHTOB TEXHOJIOTUU BO3enbIBaHus [1].

[To nanubiM AWM. ®@upronuna (2008), npu GopmupoBaHUN
3€pHa C MOBBIIICHHBIMU TEXHOJIOTMUYECKUMHU KaueCTBaMH, Ha J10-
710 reHotuna npuxoautcst 27 %, ot 0011ero BapbUpoBaHus, B TO
BpeMsl Kak Ha abuoTudeckue ycioBus roga — 19 %, Ha muHe-
panbHBIe ynoOpenuii — 17 %, Ha BO3ACUCTBUE ToJla M COpTa —
15 %, BAMsIHME OCTAJIbHBIX (PAKTOPOB 3HAUUTENILHO HIDKE [2].

[upokast reorpaduueckas U HKOJOTHUECKAs PA3HOPOJ-
HOCTb YCIIOBUH NPUPOIBI B PECIyOUKe, C HaJU4YUEM HKCTpe-
MaJbHBIX (AKTOPOB TPHUBOJUT K CHI)KCHHIO KadyecTBa 3epHA
nueHubl. C 3TOM TOYKM 3peHHs], U3yUYEeHHE KauecTBa COPTOB B
ATUX 30HAX, SBJIAETCS BEChbMa aKTyaJIbHBIM U BaXKHBIM.

Marepuag u MeToAbl HCCIeA0BaHMsl. MarepuajioM uc-
CJICJIOBAHMSI, SBIISUICS COPT MSITKOW mimieHUIbl «['o0yctan». DTOT
copT Oeno3epHbIil, OTHOCUTCS K Pa3HOBHUIHOCTH 2peKyM, BBICO-
KOYPOXXaiHbIM 1 UMEeT BBICOKHI 00beM xJieba ¢ XOPOLINM Kaue-
ctBoM. OH nosyueH B A3. HUUM 3emnenenus nyteM WHIUBHIY-
albHOTO OTOOpa C TEHOTHUIIOB, AJANITUPOBAHHBIX K MECTHBIM
YCJIOBUSIM, U3 PETMOHAILHOTO MUTOMHHUKA MSATKOM MIIEHULIBI IS
nony3acyuuiuBbix ycinoBuit (RBWON SAA-2), monyyeHHBIX U3
IKARDA. TloaToMy BO MHOTMX PErMOHaxX CTpaHbl OH pacHpo-
CTPaHEH U OXOTHO BBIPAILMBAETCS (pepMepamMu.

BrnaxnocTs 1 HaTyp 3epHa onpeaessuin B anmapare FOOS
Inftotec 1241, conmepkanue KICHKOBUHBI — PYYHBIM CIIOCOOOM,
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aJIK B ammapare MJIK-3, Oenok B 3epHe — Ha ammapare
Kjeltek™ 8100\8200.

Cratuctrueckyro o0pabOTKy pe3ylbTaTOB HCCIICIOBAHUI
OCYUIECTBJISUIA MO METOAMYECKOMY pykoBoiacTBY b.A. Jlocnexo-
Ba. [lokaszarenu kayecTBa 3epHa, M3-3a OTCYTCTBUS B pecmyOanke
cooctBernHoro ['OCTa, onpenemnsumm o ctapomy 'OCTy u3 kaH-
i «MeToIu4ecKkue PeKOMEH/IAIMU 0 OIIEHKE KadecTBa 3epHa»
[3].

PesyabTarsl uccienoBanuii. [lokazarenn ogqHOro M TOrO
e copTa MATKOW MIIEHULIbI 3aBUCENIM OT T0/1a U YCJIOBHI BbIpa-
umBanus. Macca 1000 3epen, B 2017 r. mouTu BO BCEX peruoHax,
3a uckimoueHnem Jxammradanckoi 30C (34,8 1) Oblia B mpeje-
nax 42,4-47,1 r., aB 2018 1. B Tpex pernoHax ObLIa HU3KAS.

B 2018 r. conmepxanue Oenka, y copra ObUIO HU3KHM IO
cpaBuennto 2017 r. T'ox 2018-i1, B I'oGycranckoit 30C Obun
OYE€Hb CJIOXKHBIN MO MOTOJAHBIM YCJIOBHSIM, HECMOTPS Ha BBICOKYIO
BJIQKHOCTh TOJ]a B CyMME, 3aCyILIMBBIC IMEPUOJIBI B OMPEICIICH-
HBIE IPOMEKYTKH POCTA U Pa3BUTHS PACTEHUSI OTPULIATENILHO MO-
BIIUSUTH Ha COJIepKaHue Oenka U KJICHKOBUHBI.
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Ammeporckri OV
To6yctanckui 30C
ArcrauHckui OV
IlexuackHi OI1

B xatH1abanckui 30C

Puc. 1. Cpezlﬂee 3HAYeHHUe NoKa3aTe/iell KauecTBa 3€pHa Mo peruoHam

CraTUCTHUECKUN aHaJIN3 BBIABUJI, YTO KOPPCIAIHNOHHLIC
CBSI3M TOKa3aTesiel KauecTBa 3€pHa U YPOBEHb 3HAUMMOCTH KO-
s dunmeHTa KOpPeNsluyd 3aBUCEId OT ToJa BBIPAIUBAHUS.
B 2017 r. ko3 duniueHT KOppeasimOHHON 3aBUCUMOCTH MEKITY
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MOKa3aTeJIsIMM  KadecTBAa 3€pHA OKa3ajcsi HEJAOCTOBEPHBIM.
B 2018 r. maGmroganack OTpuIaTEIbHAS BBICOKAS KOPPEISIIUS
mexny MJIK ¢ conepsxanuem KieikoBuHsl I = —0,882".

N3BecTHO, YTO Tepes; MOMOJIOM 3€PHO YBJIAXKHSAIOT U €ro
BIQXHOCTh JoBoauTcs 10 14 %. Ilo momyuyeHHbIM mnpeaBapu-
TEJIbHBIM JTAHHBIM, TIOYTH BO BCEX M3YUYCHHBIX PErMOHAaX BiIaX-
HOCTb 3€pHa OUEHb HU3Kas, Mapol naxe cHuxaercs A0 9 %. Oto
CBSI3aHO C BBICOKOM TeMIIepaTypod BO3AyXa BO BpeMsl yOOpKH
3epHa.

3akiouenue. B pesynbpTare IBYXJIETHETO U3YyUYEHUS MOXK-
HO C/IeJIaTh CIEAYIOIIME BBIBOJIBI, UTO POJIb T'€HOTHUIIA B OIpee-
JICHUW TOKa3aTesiell KauecTBa 3epHa M XJICOOEKapHOro KauecTBa
3aBHCHT OT ()aKTOPOB TOja BBIpalIMBaHus. B ogHOM U TOM ke
T€HOTHIIC, B JJAHHOM cjiydae y copta ['o0ycraH, OOJIBIIMHCTBO
BAXKHBIX ITOKA3aTeJIEW B Pa3JIMYHON CTENEHU U3MEHSIOTCA B3au-
MOICHCTBHEM TeHoTHIa co cpeaoir. HecmoTpst Ha ato, ['oOycTan
nposiBUII ce0si KaK COPT C XOPOIIUM XJIeOOMeKapHbIM JOCTOWH-
CTBOM.
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N3ydyeHo BnusHUE S5-aMUHOJIEBYJMHOBOM KHMCJIOTHI Ha aK-
TUBHOCTb Fe-xemaTtaspl, cojepkaHuUE TIemMa U 3KCIPECCHUIO
dfr-rema muruapoduasonon 4-pemykrassl (JIOP) B pacreHusx
pamca,  OOOTamIeHHBIX  aHTOLMAHAMHM  TOJ  JIeHiCTBHEM
5-aMUHOJIEBYJIMHOBOU KUCIIOTHI.

BBenenne. AHTOLMAHbBI — PACTUTENbHbIE TIUITMEHTHI, OIPE-
JIEJISIIOIINE KPACHYI0, CHHIOI M (PHOJIETOBYIO OKPACKY IUJIOJIOB U
mucteeB [1]. JlaHHbIE coennHEHHs U3 TPYNNbI (IIABOHOUIOB SIB-
JISIOTCS HE TOJIBKO MCTOYHUKOM HATypaJIbHBIX KpacuTesei, HO U
00JIaZIaf0T MUPOKUM CHEKTPOM OHOJIOTUYECKON aKTUBHOCTH, YTO
MOCITY>KUJI0O UX AKTUBHOMY MCIIOJIb30BaHHUIO B (hapmarieBTHUE-
CKOM, KOCMETUYECKON W mulieBod mnpomsbinuieHHocTsx [1]. Ilo-
TpeOHOCTh B aHTOIIMAHAX B MHUPE €KEroJHO PaCTeT, MOATOMY IO-
HCK HOBBIX PACTUTENIbHBIX UCTOYHUKOB aHTOLIMAHOB, a TAKXKE CO-
€IMHEHUHN, CTUMYJIMPYIOIIMX UX CHUHTE3, SBJSETCS YpPE3BbIYANHO
aKTyaJIbHOM 3a7auell COBpeMEHHOM Hayku. Panee Hamu ObLI1O MO-
Ka3aHo, 4To S-amuHOJeBynrHOBas kuciora (AJIK) B koH1eHTpa-
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muu 200 Mr/n MHIYIHPYEeT HAKOIUICHWE CYIIECTBEHHBIX KOJIU-
YECTB AHTOIIMAHOB B CEMSJIOJIBHBIX JINCTBSIX U TMIOKOTWIAX 7-
JTHEBHBIX PAaCTEHUH O3MMOI0 parca, 4YTo COIPOBOXKAAIOCH U3Me-
HEHHUEM HX OKPACKH C 3€JIeHON Ha po30Bo-(puoseroByto [2]. Ox-
HAaKO MEXaHU3M HWHIYKIMK HAKOIUICHUS aHTOLIMAHOB MOJA JCH-
cteueM AJIK no xonma He BbIsicHeH. Llenpio maHHON pabOTHI
ABWJIOCH OleHuTh BiusiHUE AJIK Ha ypoBeHb 3KCIpeccuu reHa
dfr, koaupyroiero KirueBoil GpepMeHT OMOCHHTE3a aHTOI[MAHOB
J®P, conep:xaHue remMa U akTUBHOCTb Fe-xenarasel B paCTEHUSAX
03MMOT0 parca.

Marepuajbl 4 MeTOAbl. B onbITax HCHOJB30BAIA CEMSI-
JIOJIbHBIE JIUCThSl 7-IHEBHBIX IIPOPOCTKOB O3UMOIO parca
(Brassica napus L.), BeIpalieHHBIX B JIAOOPATOPHBIX YCIIOBHSIX
npu temmneparype +26+£2 °C B pexxume 14 4 certa (OCBelICH-
HocTh 5000 mrokc) u 10 4 TEMHOTBHI Ha TUCTUJUIMPOBAHHON BOJIE
(xonTpOaK) U pactBope AJIK B koHnenTpanuu 200 Mr/i (OmbIT).

AxtuBHocTh Fe-xemarasel omnpegensii Mo KOJIHYECTBY
(dbepMeHTaTUBHO 00pa3oBaHHOTO Zn-mipotonopdupuna [X u3 sk-
30reHHbIX npotonopdupuna IX u Zn?" B Teuenue 1 4 Ha Mr 06-
miero xjoporutactHoro 6enka [3]. Coxepikanue rema onpeses-
JM, Kak omucaHo B pabote [3]. YpoBenb skcnpeccuu rexa dfr,
konupytomiero JIMP B pacreHusix parica, onpeaesisuii ¢ MOMO-
mpo [I[[P-anamu3a B peaJlbHOM BpPEMEHU C HCIOJIB30BAHUEM
reH-CTeIUpUIHBIX npaniMepoB F-TATGCCGCC-
TAGCCTTATTACCG, R-CCTTGGCAGCAGCTTGTTCGT [4].

Pe3yabTarhl M uX 00cy:k1eHue. Panee Hamu OBLIO TOKa-
3aHo, uto noj aevicrsuemM AJIK conepikanue aHTOIMAHOB B MPO-
pPOCTKax parica Bo3pacTtaeT O6ojee 4eMm B 3,5 pasa o CpaBHEHHIO C
koHTposieM [2]. Ilpu stom aktuBHOCTH JIDP, yuacTByromen B
3aKJIOYUTENBHBIX CTaJMSIX CHUHTE3a aHTOLMAHOB, BO3pacTajia B
1,8 pa3a mo cpaBHeHUIO ¢ KOHTposieM. OlIeHKa yPOBHSI SKCIIpeC-
cun rena dfr mokaszama B 2,2 pasza GoJjblliee KOJHUYECTBO TpPaH-
CKPHUIITOB T€HA B OIBITHBIX PACTEHUSX 10 CPABHEHHUIO C KOHTPO-
neM. CrenaH BbIBOJ, YTO WHIYKIHS HAKOIUIEHUS AHTOI[MAHOB
nox aeiictBueM AJIK obOecrieunBaeTcst Ha MOJIEKYJISIPHOM YPOBHE
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MOBBIIICHUEM JKCIIPECCHH T€HOB, 00CCIICUNBAIONIUX CUHTE3 aH-
TOIMAHOB, B yacTHOCTH reHa dfr.

OTmeueHHOe HaMH paHee CHWKeHue B npucytctsun AJIK
conepxkanus xiopodmnioB (Xia) a u b [2] npuseno k npeamnoso-
J)KEHUIO, YTO OJHOW W3 NMPUYUH NOJABJIEHUS CUHTE3a XJ MOMKET
ObITh HAKOIUICHHWE IeMa, KOTOPBIN SBISETCS MHIHOUTOPOM KITIO-
gyeBoro pepmenta cunreza AJIK — rimy-TPHK-penykrasbl. OueH-
Ka coZiepXaHHsl TeMa B OIBITHBIX PAaCTEHHSX MOKa3aja, 4YTO OHO
ObUTO BBIIIE HA 58+6 % MO cpaBHEHUIO ¢ KOHTpojieMm (puc 1, a).
AxTtuBHOCTh Fe-Xemartassl, KaTanusupylomei BkmoueHue Fe?'
B TETPANMUPPOJILHOE KOJIBIO TpoTtonopdupuHa X, Bo3pacTana
Ha 37+12 % B pacreHusax panca, BbelpamieHHbIx Ha AJIK, no
CPaBHECHHIO C aKTHBHOCTBHIO (DepMEHTAa B PACTCHHSX, BBIPAIICH-
HBIX Ha BoJie (puc. 1, 6). AKTUBalLMs CHHTE3a T'eéMa COOTBETCTBY-
€T MOJIy4YEHHBIM HAaMU paHee JaHHBIM O CTUMYJISAIIMN aKTUBHOCTU
reMcoziepxaiiero epMeHTa UTOXPOM C-OKCHJIa3bl U aKTUBALIUU
MUTOXOHJIPHAILHOTO JIBIXaHUS B MPOPOCTKAxX parica, BbIPAIICH-
HbIX Ha 3Kk30reHHou AJIK [5].

- 160 -
6 a * b *
] 140 1
- 5 1 d T
g =S 120
2 4 T 2 % 100 A
32 I g5
EE 31 S8 80
< 9 2 5
X = == 60 -
[T ; <
= Z 40 A
Qo
@] 1A 20 -
0 0
KOHTPOJb OIBIT KOHTPOJIb ONBIT

Puc. 1. Coaep:xanue rema (@) u akTuBHOCTH Fe-xesiaTasnl (0)
B PaCTEHHSAX Palca, BRIPALIECHHBIX HA BOJie (KOHTPOJIb)
u Ha pactBope AJIK (omsIT), *p<0,05

3akiouenune. TakuMm 00pa3oMm, KOMILIEKC MEXaHH3MOB,

3aIyCKaeMbIX B pAaCTEHUSX O3MMOIO parica B OTBET Ha JICHCTBHE
AJIK B xonnentparuu 200 mr/m BKIO4aeT B ceOsl MHIYKIIUIO
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HAKOILJICHUsI aHTOLIMAHOB, YBEIUYCHUE YPOBHS 3KCIIPECCUHU T'€HA
KIIIOYEBOr0 (pepMeHTa HX CHHTE3a, MOJAaBJICHHUE MOCTYIUICHUS
sk3oreHHor AJIK B cuctemy cuHTE3a TETpamuppoJiOB XJIOPO-
(GUIBLHON TPHUPOABI, CHWKEHHWE CKOPOCTH HMX O0pa3oBaHusA, a
TaK)K€ YBEJIIMUEHHUE JbIXaTeIbHON aKTUBHOCTU PACTEHUU parca,
CBSI3aHHOE C BO3pAcTaHHEM aKTUBHOCTH Fe-xenarasbl U MOBBIIIE-
HUEM COJEpKaHUs remMa.
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B craTbe mpencraBieHsl pe3ysbTaThl HCCIIEA0BaHUI IO Pa3MHOKEHUIO
COPTOB >KUMOJIOCTH OJIPEBECHEBIINMHI YESPEHKAMHU B YCIOBHUSIX TOMCKOI 00mna-
CTH. YCTaHOBJICHO TOJIOXKUTENBHOE JSHCTBHE peryisropa pocra «KopHeBHH»
Ha YKOpEeHeHUe 1 MOP(HO(DH3HOTIOrHYECKUE ITapaMeTPhl Pa3BUTHS YEPEHKOB.

The article presents the results of research on the reproduction of varie-
ties of honeysuckle lignified cuttings in the conditions of the Tomsk region.
The positive effect of the growth regulator "Kornevin" on rooting and mor-
phophysiological parameters of the development of cuttings has been estab-
lished.

Beenenne. Cpeau ArofHbIX KyJBTYp OAHON M3 Hambonee
[IEHHBIX 110 COJCPKAHUIO BUTAMUHOB M OMOJIOTHYECKH aKTUBHBIX
BellecTB sBisiercs: skumotiocts (Lonicera caeruleae). E€ Bripa-
[IMBaHWE B 3HAYMTEIILHOW CTENEHH 00ECIIeYMBACTCSl BETETATUB-
HBIM Pa3MHOKEHUEM 3€JICHBIMH U OJJPEBECHEBIINMH YEPEHKAMHU.

Jlig moBeIieHUst KO3 uMeHTa pa3MHOXKEHHUsI Haubosiee
NEPCHEKTUBHBIM SIBJISIETCS COBMEILCHUE TAaHHBIX BHJIOB YEPEHKO-
Banwms [1].

[IpuMeHeHHe CTUMYJIATOPOB poOCTa MPH Pa3MHOXKEHHUU
ATOJHBIX KYJIBTYpP OJIPEBECHEBIIMMH YEPEHKAMH SIBIISICTCS TEp-
CIIEKTUBHBIM 3JIEMEHTOM TEXHOJIOIMU Pa3MHOXXEHUS [2].

Lenbto nccienoBaHuil sBISIOCH M3yueHue Mopdodusmo-
JIOTHYECKUX OCOOEHHOCTEW OJJPEeBECHEBILUX YEPEHKOB >KHMOJIO-
CTH JJISl YCOBEPIICHCTBOBAHUS TEXHOJIOTUN PA3MHOKEHHS.

Matepuanbl u MeToabl. MccnenoBanus nposogunu B Cu-
Ooupckom OotanuueckoM caay TI'Y mo oOmenpuHSATBIM Ipo-
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rpaMmmaM U MerogukaM. OObEeKTaMU HCCIEOBAHUHN CIYXKHIIU
copra bapxar, I[lapaGennckas, Cenena. Jyisi mpeanocaaodHoOM
00paboTKM YEpPEeHKOB HCIob30Banu npenapat KopueBun (rmyn-
pa). KonTponbsHbie BapraHThl BhIACp)KUBAIA B Boje (4 cyT). Ue-
peHKHU BbIcakuBanu B Terummily B 111 gekaxe ampens, B cybcrpar
u3 necka u Topda (1:1) ¢ nobapnennem depruku (40 r/m?). Cxe-
Ma IOCaJKu: 8X6 cM.

Jlia u3MepeHus: GU3NOJIIOTUYECKUX MapaMeTpOB YEPEHKOB
NPUMEHSUIN METOJl (POTOMETPUYECKOH HKCHpPEecc-TUarHOCTUKY.
Conepxanue (hIaBOHOUAOB, CYMMbI XJOPO(HUIIIOB U a30THOTO
WHJCKCA OIpeaensuii Ha (IABOHOUA- H XJIOPODUILIOMETpE
Dualex 4 (®pannus). UaTeHcuBHOCTH (POTOCHHTE3a M TPAHCIIH-
panuy u3MepsuiM MH(pPaKpacHbIM razoananuzaropom Li-6400,
(Li-Cor, CIIIA) ¢ OTKpPBITOM CHCTEMOM.

PesyabTaTsl 1 ux 00cy:xkaenue. B pesynbrare nccienosa-
HUW BBISBJICH TOJIOKHUTENIBbHBIA d(Pdekt or nmpumenenus Kop-
HEBUHA JJIS TIPENocagoqHoil 00paboTku yepeHkoB. B koHTpone
YKOPEHSIEMOCTh BapbUpOBajia B 3aBUCUMOCTH OT copTa oT 57,1 1o
90,9 %. BbIx0J1 yKOPEHEHHBIX YEPEHKOB B OIBITE YBEIMUMIICS Ha
4,2-27,3 % 1o cpaBHEHUIO C KOHTposieM. OTMEUYEHO yBEIUYECHHE
CYMMAapHOM JUIMHBI HAJ3€MHOM 4acTH YEpEHKOB B ombiTe OT 7,0
(Cenena) mo 92,9 % (ITapabenbckas). KopHeBUH cTuMynupoBai
pa3BUTHE KOPHEBOM CHCTEMBI YEPEHKOB Yy Bcex copToB. JlocTo-
BEPHO BO3pOCIIa JIMHA, KOJTUYECTBO U CyMMapHas JIJIMHa KOpHen
ot 18,0 10 66,1 % 10 CpaBHEHUIO C KOHTPOJIEM.

BaxxubIM mokazaTeneM, XapakTepu3yImuM (pyHKIIHOHAIb-
HOE COCTOSIHHE PACTEHHMH, SIBISETCS COJep’KaHHe OCHOBHOTO (o-
TOCHUHTETUYECKOr0 MUTMEHTa Xjopoduiuia. BeisiBieHo pa3HOHa-
IIPABJICHHOE MOJIOKUTEIbHOE BiIMAHUE KopHeBHHA Ha conepika-
HUE XJIOPOGUIIOB B TUCTHSIX KUMOJIOCTH. Bricokoe conepkanue
cyMMBI XJI0poduiioB y copra bapxar (41,24 mxr/cM?), y copra
Cenena (36,96 Mkr/cm?) M HHU3Koe y copta IlapaGenbckas
(26,47 mxr/cm?).

B oTBeT Ha BO3MEHCTBHE PEryssITOPOB POCTA B JIUCTHAX
pacTeHuil 0ObIYHO MPOUCXOIUT HAKOIUIEHUE BTOPUYHBIX BEIIECTB
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(EHONIBLHOWM TPUPOJIBI, TIOATOMY B JIUCTHIX YEPEHKOB OBLIO OMpe-
JeleHo cojiepkanue (IaBOHOUIOB B pacyeTe Ha cM> jucTa. Pe-
3yJbTATHl YIKCIIEPUMEHTOB TIOKA3aJIH, YTO ()JIIABOHOU/IBI SIBIISIFOTCS
WHJIMKAaTOpaMu a30THOTro craryca pacteHuid. Korma pactenue
HAXOJUTCSI B ONTHUMAaJIbHON (hopMe, OHO HCIOJIB3YET OCHOBHOM
0OMEH BEIIECTB M CHHTE3UPYET OCNKH, B ciiydae AeduIluTa a3oTa
pacTeHue HampaBisgeT MeTaboIM3M Ha yBeIWYCHHUE CUHTe3a (ia-
BoHOUI0B. Coneprkanue (GuaBoHOUOB 1o BiusiHueM KopHeBu-
Ha HE3HAUUTEJIbHO YMEHBILAETCS, YTO CBUETEIBCTBYET O JIOCTa-
TOYHOM KOJIMYECTBE a30Ta B IIOYBE.

BrusiBieno pasnoctopontnee Biusaue KopaeBuna Ha ¢oTo-
CUHTETUYECKUE TMPOLECChl B JIUCTHhSIX YKOPEHEHHBIX YEPEHKOB
KUMOJIOCTH. OTMEYEHO JOCTOBEpHOE yBEIMUYeHHE (POTOCHHTE3A
y coptoB bapxat Ha 13,1 % u Cenena na 10,5 %. pyroii ¢pusuno-
JIOTUYECKHUI MapamMeTp — MHTEHCUBHOCTh TPAHCIUPALUU JOCTO-
BEpHO yBeJIUYMIach ToJbKo y copra Cenena (Ha 20,0 %).

J1Jis BBISICHEHUSI IPUYHMHBI CHIDKEHUS WIIM YBEIIMYCHHS UH-
TEHCUBHOCTHU (DOTOCHHTE3a y ONBITHBIX BApHAHTOB ObUIM H3Me-
pEHBI YCThUYHAsA MPOBOIUMOCTb U cojepkaHue CO2 B MexKIe-
TOYHOM MPOCTPAHCTBE. AHAJIU3 MOKa3all, 4YTO YCTbUYHAs MPOBO-
JUMOCTb JJOCTOBEPHO YBEJIMWYMWJIACh TOJbKO Yy copra CeineHa Ha
42,2 % 1o CpaBHEHMIO C KOHTpPOJIEM. Y JPYrMX COPTOB Kak IO
YCTBUYHON IPOBOAMMOCTH, Tak U coaepxkanuio CO2 B MexKIe-
TOYHOM MPOCTPAHCTBE MOKa3aTeNId ObLIN HEJOCTOBEPHBI.

BoiBoabl. TakuM 00pa3oM, BBISBICHO TOJOKHUTEIBHOE
BiausiHue KopHeBMHA Ha pereHepanMoOHHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC, POCT U Pa3BUTUE OJPEBECHEBIINX YEPEHKOB KMMOJO-
ctu. [Ipu pasMHOKEHUU KUMOJIOCTHU OJIPEBECHEBIMMHU YEePEHKA-
MU HEOOXOAMMO NPUMEHSATH PETYJSTOPBl POCTa C LIEJIBIO ONTH-
MU3aLIUH POCTOBBIX MPOILIECCOB PACTEHUH.
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BbUIO BBISBICHO CTHMYJHMPYIOIEE BIMSHHUE HATypaJbHOTO Mperapara
Pernanr Ha HakorUieHHe (POTOCHHTETUYECKHX MUTMEHTOB B JIUCTBSIX MO3JAHUX
COPTOB TPYIIH PA3HOTO BO3pAcTa M B PAa3HBIX YCIOBHSAX IPOM3PACTAaHHS. 3HA-
HHUE 0COOEHHOCTEN 3THX MPOLECCOB Y Pa3HBIX COPTOB IPYLIH HEOOXOAUMO IS
BBIOOpA IMyTeH ONTUMH3ALNH UX POTOCHMHTETHYECKO JIeITeIbHOCTH.

Knroueswie cnosa: pactenus rpynim, Perianr, murMeHTHBIN QOHI.

The stimulating effect of the natural preparation Reglalg on the accu-
mulation of photosynthetic pigments in the leaves of late pear varieties of dif-
ferent ages and under different growing conditions was revealed. Knowledge
of the features of these processes in different pear varieties is necessary for
choosing ways to optimize their photosynthetic activity.

Keywords: pear trees, Reglalg, pigment fund.

BBenenue. OqHNM 13 BaKHEUIITUX ACMIEKTOB COBPEMEHHBIX
UCCIIeIOBaHMM pocTa, (POTOCHHTE3a U MPOLYKTUBHOCTH PACTEHUMN
SIBJISIETCSI AK30TE€HHASl PEryJIsius 3THUX MPOLIECCOB C LEJIbI HX
ontumm3anuu. Ocoboe MecTo 37eCh 3aHUMAET HM3yuUeHHUE IHT-
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MEHTHOTO (DOH/A JTUCTHEB KaK Ba)KHEHIIero ¢akropa B peanusa-
U (POTOCUHTETUYECKON (PYHKIMM B PACTEHHUU U CITY>KaIEro
OJIHUM W3 WHAMKATOPOB pA3HOTO0 3K30I€HHOTO BO3JEHCTBHUS.
[IpoBeneHHble HAMM paHEe HCCIEAOBaHUS PACTEHUH TpyIIN TO-
Ka3aJId UX BBICOKYIO OT3BIBUMBOCTH Ha 00paOOTKY HATYpalbHBI-
MU pacTUTeNbHbIMHM Tpenapatamu JluHapo3ua u Bepbackosun,
CTUMYJIUPOBAHUE MMM METa0OJIM3Ma, POCTa, HAKOIUICHUS IIHT-
MEHTOB, (OTOCHMHTE3a, TpaHcmupamuu, asixanus [1; 2]. Lensb
HACTOSIIETO MCCIIEIOBAHUS 3aKIH0YaNIach B U3YUYEHUU OCOOEHHO-
CTe MUTrMEHTHOTO (hOHAA JTUCTHEB MO3IHUX COPTOB IPYIIM pa3-
HOTO BO3pacta Mpu o00pabOTKe HaTypadbHBIM NpernapaToM
Pernanr.

Marepuaasl U meroabl. lccinenoBanuss mnpoBOAWIM B
2016-2018 rr. ¢ pacTeHusIMH TpyIIM OCEHHUX COPTOB BbicTa-
BouyHasi 1 HosiOpbckas B Bo3pacTe MIECTU-CEMU JIET B ILJIOIOHO-
CSIIEeM Cady, a TaKkKe C TPEeXJIETHUMHU pacTeHUusiMu coptoB Ho-
sOpbckasi 1 COKpOBHIIE, BBIPAIICHHBIMH B YCJIOBHSIX JIM3UMET-
poB Mucrutyrta. Ilocne mnBeTeHuss BO BpeMsi aKTUBHOTO pOCTa
(maif) ombITHBIE pacTeHus ObTH oOpadotanbl 0,05 % BOAHBIM
pacTBopoM Ouomnpemnapara Pernanr, moiay4eHHOro U3 BOJOPOCIH
Spirogira, u koHTpoJbHBIC — Booi. Uepes 10-15 nueit mocne 06-
paboOTKH U B TEUEHUE BEreTalluy U3y4yalld COCTOSIHUE TUTMEHTHO-
ro ¢onma uccienyemeix pacrenuil [3]. Cratuctuueckas oOpa-
00Tka gaHHBIX B mporpamMme Exel, pe3ynbTaTsl JOCTOBEPHBI MPU
0,05 % ypoBHE 3HAUUMOCTH.

Pe3yabTarsl ucciieqoBanuii. BeisiBIeHbl BhICOKAs OT3bIB-
YUBOCTH IUIOJOHOCSIIUX JEPEBHEB TPYIIN HA JCUCTBUE Mpernapa-
Ta Pernanr 1 0coOEHHOCTH HAKOIJIEHUS XJIOPO(DUIIIOB U KapOTH-
HOUJIOB B JIUCThSIX B TEUEHHUE BEreTallMOHHOTO nepuoja. Ce30H-
Has AUHAMHKA XJOPO(PHUIIOB U KAPOTHMHOHUAOB y HCCIEAYEMBIX
pacTeHU OJHOTHUITHA, YTO MOJATBEPKAACT HATUYUE €UHOTO THUIa
CTpaTernu HAKOIUICHHWS MUTMEHTOB B JIUCTHAX Pa3HBIX COPTOB
rpyuu. KoHlleHTpanus OT/eIbHbIX KOMIIOHEHTOB 3€JICHBIX IHUT-
MEHTOB M CYMMbI XJIOPO(QHIIIOB @ U D B JTUCTHSIX TUIOOHOCSIINX
JIEPEBbEB TPYIIHU YXKE Yepe3 JBE HEJETU MOCIE ONPBICKUBAHUS
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pactBopoM Pernanr B KoHIle Masi MpeBbIIaia KOHTPOJIb Yy cOpTa
Hosibprckas 6omnee yuem Ha 10 % u y copra BeicraBouyHast — Ha
15 %. B wutone-aBrycre, B ¢asy Hadajga pocra IUIOJOB CyMMa
XJIOpOUILIOB B JTUCTHSIX KOHTPOJBHBIX pacTeHuit copra HosOpb-
ckas cocrasisina 4,48 W B JIMCThAX BapuaHTa c Perjairom —
5,34 Mmr-aim>. B CJIEAYIOLIMX ONMPEJCICHUIX B TCUCHHE BEereTaluu
3TO COOTHOIIEHHE MEHSJIOCh, HO CPEAHUE 3HAUYEHMs 3a BECh Ce-
30H B KoHTpoJie (4,00 mMr-am~2) ycrynanu onsity (4,32 mr-am2).
JuHamuka coliep:KaHus KENThIX MUTMEHTOB U Pa3Iuyuus MEXKIY
UCCJIeTyeMbIMU BapUaHTaAMU ObLTH TAKHUMH KE, YTO M y 3€JIEHBIX
MTUTMEHTOB.

Y MOJOJBIX pacTEHUH TPYIIN TAK)KE BHISBICH CTUMYIIHPY-
ot 3¢ dext Pernanra B HAKOIJICHUH 3€J€HBIX U JKEITHIX IHUT-
MEHTOB. B TeueHue BereTanuu paziudusi MEXIy BapHaHTAMHU
WU3MEHSIOTCSI, HO jeicTBue Permanra y o00uX COPTOB COXpaHs-
JIOCh: COJICPKAHKE MUTMEHTOB B OMBITE MPEBBIIIANIO KOHTPOIb B
cpennem Ha 7-9 %. CpeaHue 3Ha4Y€HHUS [0 CyMMeE XJIOPO(DUILIIOB
y coproB HosiOpbckast 1 COKkpoBHINE 32 BECh HCCIEAYEMBIH TIie-
pUOJ B KOHTPOJIE M ONBITE COCTABUJIIM COOTBETCTBEHHO 4,28 1
4,69 mr-am™ u 4,44 u 4,78 mr-nqm2. KonuuecTBo KapOTUHOMIOB B
CpEe/IHEM COCTABMIIO COOTBeTCTBEHHO 1,36 1 1,42 mMr-am? u 1,51
u 1,63 Mr-am™.

3ak/rouyenue. BoISBICHO CTUMYIUPYIOIIEE BIUSHHUE HATY-
panpHOTO Tpemnaparta Pernmanr Ha HakomieHue (OTOCHHTETHYE-
CKUX MUTMEHTOB B JIMCTHAX MO3JHUX COPTOB rpyin HosOpbckas,
BricraBounast u CokpoBHIIe pa3HOTO BO3pACTa M B Pa3HBIX yCIIO-
BUAX mpouspactanus. [Ipu obpaborke Permanrom moBblmaercs
KOJIMYECTBO COCTABJISIIOIIUX MUTMEHTHOTO (DOHIA JTUCTHEB: XJIO-
podwmiia a, xnmopodusia b, cooTBeTCTBEHHO CyMMBI XJI0pOhHII-
JIOB, CYMMBbI KapOTHHOUJIOB. 3HAaHHUE OCOOEHHOCTEN 3THX Mpoliec-
COB Y pa3HbIX COPTOB IPYIINM HEOOXOJUMO IJsi BbIOOpa myTei
ONTUMU3ANKNHI UX (POTOCHHTETUYECKON JesiTeabHOCTH. 3ydenne
MUTMEHTHOTO (POHJA THCTHEB MOJOJIBIX M TUIOAOHOCSIIUX pacTe-
HUH TPYIIN TOKA3aJI0, YTO OJTHUM W3 TAKUX ITyTEH SBISACTCS MPH-
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MEHEHHE OMOJIOTMYECKH aKTHBHOTO coeluMHeHHus Permanra kak
Ba)XHOTO UM NEPCIEKTUBHOIO B MOBBIIIEHUN (POTOCHHTETUYECKOMN
IIPOlyKTUBHOCTH I'PYLIN.
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HpOBeﬂeHHbIe HCCJICA0OBAaHUA ITOKa3aJik, 4YTO O[[Hoﬁ U3 OCHOBHBIX 3aaa4
CETICKIIHU SIBISIETCS MOAOOP MOAXOSIIMX COPTOB U (GOPM ¢ BBICOKOIT ypoxkaii-
HOCTBIO M CO3JJaHHE HOBBIX COPTOB, 0OJee MPUTOTHBIX I MEXaHH3UPOBaH-
HOI yOOPKH — BBICOKOPOCTIBIX C BBICOKHM IMPUKPEIJICHHEM HIKHUX 600OB,
JOPYKHO CO3PEBAIOLIMX U HEOCHIIAOIINXCSA, & TAK)KE YCTOWYMBBIX K TPHOHBIM,
OakTepHaIbHBIM U BUPYCHBIM 3a00ieBaHusIM. [10 akTyallbHBIM HallpaBJICHUSIM
CeJICKIMM HaMH CO3J1aH HOBBIA COPT HyTa «/[>KaMuis», KOTOPBIA YCIEIIHO
peanu3yeTcs B IPOM3BOJICTBE.

Studies have shown that one of the main tasks of selection is the selec-
tion of suitable varieties and forms with high productivity and development of
new varieties more suitable for mechanical harvesting — tall with high attach-
ment of lower beans, maturing and nonshattering together, as well as resistance
to fungal, bacterial and viral diseases. In the relevant areas of the selection we
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have created new varietiy of chickpea "Jamila", which successfully imple-
mented in production.

B cBs31 ¢ r1006ambHBIME M3MEHEHUSIMU KJIMMaTa B 3eMile-
JIeIUM BO3HUKAET HEOOXOAMMOCTh PAaCUIMPEHUsI 30HBI BO3ZEIIbI-
BaHUs 3aCyXOyCTOMUYMBBIX KyJbTyp. HemocraTok Oeska MOXXHO
MOKPBITh PACTUTEIILHBIM O€JTKOM 3a CYET 0000BBIX KyIbTyp. I1o
CPAaBHEHHIO C JPYTMMH 3epHOOOOOBBIMH KYyJIbTYpaMH HYT OTJIU-
yaeTcs BBICOKOM 3acyxoycToiumBocTbio. HyT B A3sepOaiimxane
BBIPALIMBAETCS C HE3allaMATHBIX BPEMEH M B HACTOSLIEE BpeMs
BO3/IEJIBIBAETCS B IUIOIIAAN Oosiee 6 ThICSY T'€KTapoB, a €ro ypo-
XKaHOCTb KosiebneTcst oT 4 10 17 LIeHTHEPOB ¢ TeKTapa.

Jliia noBblieHus: 3G(HEKTUBHOCTU CENEKIUU HyTa He00Xo-
JUMO BECTH LIEJICHANPABJICHHBIA IOUCK HOBBIX HCTOYHUKOB C
BBICOKOW MPOAYKTUBHOCTBIO, a TAK)K€ KPYNHOCEMSHHBIX, BBICO-
KOPOCIIBIX, IPY’KHO CO3PEBAIOLINX U HEOCHINAIOUINXCsl 00pas3IoB,
YCTOMYMBBIX K OMOTHYECKUM U aOMOTUYECKHM CTpeccopoM. BrI-
BEJICHUE HOBBIX COPTOB, COOTBETCTBYIOLIUX MTapaMeTpaM MOJEINH,
0asupyeTcst B IEPBYIO OUepe/ib Ha pa3HOOOpa3uu UCXOJHOTO Ma-
tepuana. Cienyer Takke OTMETHTh, YTO IOJABIsIOIIEE OO0Jb-
IIMHCTBO PallOHMPOBAHHBIX COPTOB 3€pHOOO0OBBIX KYJIbTYpP BBI-
BEJICHO METOJIaMU MHIUBUIYaJIbHOTO W MaccoBOro orbopa B
MeHblIeH Mepe merofoM rubpuauzanuu. [IpogoBoIbCTBEHHBIE
copTa HyTa JOJDKHBl MMETh CBETIYIO OKpPacKy CeMsH (Ui Kop-
MOBBIX COPTOB OKpacka CeMsIH HE UMEET 3HAUEHH).

HccnenoBanust okono 500 MHTPOAYLMPOBAHHBIX 00pPa3lIoB
HyTa, noinydeHHbIXx u3 ['enbanka ICARDA, npoBoaunuch Ha
OIBITHOM Y4acTKe AMIIEPOHCKOM 3KcriepuMeHTanbHON 6a3bl UH-
CTUTyTa reHeTudeckux pecypcos HAHA.

IToceB 60 HOBBIX KOJJICKIIMOHHBIX 00pa3llOB MPOBOIMIN B
TpeThed aekane HosOps 2017 r., BpyuHyro. CTaHZapTHBIA COPT
Hapmun BeiceBanu uepe3 kaxapie 20 o6pa3uoB. Hauano mpopac-
tanuss ormeuanu 10-11 pmexaOpsi, Bcxoxkecth 15-20 mnexalps,
Hayaso ueteHus | mas, nonHoe userenue ¢ 3 no 18 mas. Co3pe-
BaHUE CEMSH Yy pa3HbIX o0pa3loB HyTa Habmoganoch ¢ 19 no
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22 wions. KomnekimonHele 00pasibl HyTa U3ydalld ¥ OIICHUBAIIN
B COOTBETCTBUHM C METOJUYECKHUMH yKa3aHUAMU M Kiaccupuka-
topom ICARDA [1].

BereranmoHHbIN TIepHOJI Y CTaHIAPTHOrO oOpaslia cocra-
BuI 202 CyT, @ y KOJJICKIIMOHHBIX 00pPa3lioB €ro MpoJ0KUTENb-
HOCTbh BapbupoBaia B npenenax 210 — 216 cyt. CpeaHsisa BbicoTa
pacTeHuil y CTaHAAPTHOIO COpTa COCTaBuja 55 ¢M, a y KOJUIEK-
IMOHHBIX 00pa31oB ot 47 10 76 cm. Yucio 6060B ¢ ogHOTO pac-
TEHUS y CTaH/JapTa COCTABUIIO 35, a Y KOJUICKIIMOHHBIX 00pa3ioB
ot 28 10 119 6060B. Macca 1000 cemsiH y cTanaapTHOTO 00pasna
coctaBmia 378 T, y KOJUIEKIIMOHHBIX OOpPa3loB MHHHUMAJIbHOE
3HadyeHue -268 r, makcumanbHoe — 420 r. Ilo s3TOMy npu3zHaKy
Beytemmnchk  obpasisl u3 ICARDA  Flip 09-105 (420T1),
Flip 05-83 (396 r), Flip 05-36 (396 r), Flip 09-313 (380r),
Flip 09-279 (380 1) u HOBHI copt Jxamumns (396 r). Macca ce-
MSIH C €IUHUILbI TIommaan y copra Hapmun cocraBuiia 544 /™M,
ATOT MOKAa3aTeNb Y KOJUIEKIIMOHHBIX 00pa3IloB B CPEIHEM COCTa-
sun 300 r/m? ipu BapsupoBanuu ot 30 10 727,3 r/m%. Hamu Gbl-
T OTOOpaHbl TpU 00Opaslia CO 3HAYUTEIHHBIM MPEBBIIICHHEM
sToro mokasarens: 727,3 r/m* y obpasua Flip 05-59, 705,4 /m>
y o6pasna Flip 09-306, 653,6 r/m? y o6pasua Flip 03-57.

[To macce 3epHa ¢ IeisHKU OBbLIM BbIAEICHBI IPEBOCXOIS-
e CTaHAApTHBIA copT oOpasubl: HOBBIM copT Jlxammus,
Flip. 08-13, Flip. 00-19, Flip. 09-306, Flip.05-59, Flip.06-38,
Flip.03-57.

MecTHblit reHOQOH] HyTa B OCHOBHOM BOCIPUUMYHB K ac-
KoxuTo3y. Cpeau u3yuyeHHBIX T€HOTHUIIOB HYTa HAMITYYITUMHU HC-
TOYHHKAMH YCTOWYMBOCTU K aCKOXHTO3Y OKa3aJuCh 00pasllbl U3
komtekiuu I[CARDA: Flip 96-706, F.04-25, F.97-32, F.03-34,
F.03-36, F.01-52, F.03-48 u HOBbI pailoHupoBaHHbIl copT Cyii-
TaH.

B pesynbrare nzydeHus: coprooOpasioB HyTa ObLIN Bbllie-
JICHBI IEPCTIEKTUBHBIC 00Pa3Ibl, KOTOPHIE MOTYT OBIThH C yCIIEXOM
MCIIOJIb30BaHbl KaK MCXOJHBIA MaTepuaj AJsl CEJIEKIMH HyTa B
CEJIbCKOM XO351CTBE.
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W3 BbIENIEHHBIX HAMU 00pPa3lioB HyTa OTOOpPAHBI AJIUTHBIE
pacTeHusl U CO3/1aHbl OT/AEJIbHBIC JTUHUU, KOTOPbIE TPUYMHOKAIOT
B pa3HbIX peruoHax pecnyOnuku. B xone peanuszanuu cenexuu-
OHHOM MPOrpaMMbl C UCIOJIb30BAHUEM MOJIYYEHHBIX PE3YJIHTATOB
HaMH OB BBIBEJCH HOBBIH BBICOKOPOCIHBIM 3UMOCTOMKHUH, acKo-
XUTOYCTOMYMBBIA U BBICOKOYPOKaWHBIN cOpT «[[xaMuiis» Meto-

JIOM TIOBTOPHOTO HHIMBUAYAJIbHOIO OTOOpa M3 KOJUIEKLIMH
ICARDA.

Bbubdanorpapuyeckuii cnucox
1. Descriptors for Chickpea (Cicer arietinum L.) IBPGR, ICRI-
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Y CcTOWYMBOCTE 3€PHOBBIX KYJIBTYP K OXJI@XICHHIO SIBIISIETCS BaXKHBIM
(bakTOpOM, BIUSIONIMM Ha MX HPOJYKTHBHOCTh. HakoruieHue B kireTkax Oen-
KoB-1erupuHoB (/II') crocoOcTByeT pocTy yCTOWYMBOCTH pacTeHHWH K OXJa-
skneHnto. Llenbio nccnenoBanust 66u10 BeIsiBIEHHE [T y pacTeHui MIIEHUIEI,
Pa3IMYAIOIIUXCs TI0 3TOMY Npu3HaKy. [1o cpaBHEHHIO C BBICOKOYCTOMIHMBOM
03uMOll muieHuuen copra “UpkyTckas”, mociie XO0JIOJOBOTO 3aKaJMBAHUS B
mpopocTkax spoBoro copta Ka3 4 u siposoit muann MK 42.5 conepxanune oc-
HOBHBIX II" Mr 209, 203, 196, 66, 40 u 51 k]I 6bu10 MoHMWKEHHBIM. OTHAKO B
mpopoctkax Ooisee yctoiunBoi mmHnH MK 42.5 Gonee BBHICOKMM OBLIO CO-
nepxkanne I 51 x/{ (B moGerax) u 209, 196, 80 u 66 x/ (B xopuax). IIpenmo-
maraetcs, 4to 3T [I" cnoco6cTByIoT Oomnbieit yctoitunBocTr TMHUE MK 42.5
1o cpaBHeHUIo B Ka3 4 k oXJIaxaeHHIo.

Knrouegwie cnosa: nieHn1a, X0JI040BOE 3aKaTUBaHNE, TETUAPUHEI.

Keywords: wheat, cold hardening, dehydrines.

BBenenne. [lonck TreHOB, MPOAYKTHI KOTOPBIX CIOCO0-
CTBYIOT Pa3BUTHIO YCTOWYUBOCTH K HEOIArOMpHUATHBIM BHEITHUM
BO3JICHCTBUSAM, OCTAeTCsl aKTyallbHOU 3amadell pusmomoruu pac-
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teHull. benku-nerunpunsl (I'), orHocsmuecs ko I knaccy LEA-
OenkoB  (wm  OENKOB  TO3AHETO  AMOpuoreHesa,  late
embryogenesis abundant proteins), W3BECTHbI Kak (HaKTOPbI
YCTOWYMBOCTU K CTpeccaM, COMPSHKEHHBIM C TMOTEpei BIlaru:
OXJIQXJ/ICHHUIO, 3aMOpaXMUBaHUIO, 3acoyieHuto, 3acyxe [l1]. s
MEepBUYHON mocaeaoBaresbHocTH [I° XapakTepHO NpUCYTCTBUE
OO0JIBIIIOTO KOJMYECTBA MOJSPHBIX aMHUHOKHCIIOT, COCPEOTOYCH-
HBIX B cocTaBe crenuduueckoit mana Bcex um3ydeHHbix JIT K-
[IOCJIEAOBATENHHOCTH, 00ECIIEUNBAIOIIE ITUM O€JIKaM CBOMCTBO
BBICOKOH ruapoduibHOCTH. Mexanusm aeiictus JII' cocTouT B
CIIOCOOHOCTH CBSI3BIBATBCSI C 3apSHKCHHBIMU TTOBEPXHOCTSIMU
JIpyrux OENKOB, HYKJIEHHOBBIX KHCIOT W TOJSPHBIX KUPHBIX
KHCIIOT, MPEAOoTBpalas X HecrnenuuuecKkue B3auMOJICHCTBUS
[1]. bnaromapst TecHOM CBsI3M MeXy HakoruieHueM JII' u mpuo0-
peTeHueM yCTOM4MBOCTH K xononay I’ mpejuiaraercs MCIOIb30-
BaTh KaKk MapKep X0J0JI0yCTOMYNBOCTH. 3a/1aueii TaHHON paboThI
ObUTO OoxapakTepu3oBaTh I pazmUYarOMIUXCS O XOJIOJA0YCTOMU-
YUBOCTH copTta nieHuIsl Kasz 4 u nmuanm MK 42.5.

O0beKkThl U MeTOABI Mcce0BaHuii. Vcnonb3oBanu o3u-
Mblid copt «Mpkyrckas», nonydyeHHeli B CUOUBP CO PAH
(r. UpkyTck) B pe3ynbrare 0TO0pa 00pa3ioB 03UMOM MIIEHUIIBI,
CIOCOOHBIX TEPE3NMOBBIBaTh B YCIIOBUAX Bocrounoit Cubupu
(ULul" CO PAH, r. HoBocuOupck), u JBa T€HOTHUIIA MIICHUIIbI
Ka3axckol cenekuuu: copT Kaz 4 u 6osiee yCTOMUMBYIO K HU3KUM
TeMieparypaMm auramionanyro auauro MK 42.5. Dtuonuposan-
Hble 3-CyTOUHBIE TIPOPOCTKH, BhIpamieHHsle npu 27 °C, 3axamu-
Banu B TeMHoTe 7 cyT npu 4 °C, KOHTpONILHBIE IPOPOCTKH JEp-
anu 9To ke Bpems mpu 27 °C. Tlocie 3akanuBaHUs KOPHH H
npoOern HeMEJIEHHO 3aMopaxuBand W xpanuau npu —80 °C.
Brinenennsiii oOmmii 6emok 3eKkTpodopeTHiecku (ppakimoHu-
posanu ¢ J1JIC-Na (SDS-PAGE) ¢ nocnenyromum Western Blot.
JI BBISIBIISIN 1OCIE BU3YyaIM3allMK IEPBUYHBIX aHTUTEN MPOTUB
A (AS07206, Agrisera) ¢ TOCIEAYIOMUM JIEHCUTOMETPHUICCKUM
U3MEpPEHUEM COJICPKAHMUSL.
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Pe3yabTaThl 1 ux o0cyxaenne. B xone xonoaoBoro 3aka-
JMBaHUS B IIPOPOCTKAX 000OMX COPTOB U JTMHUH MILIEHUIIBI IPOUC-
xoawino Hakorienue JII' ¢ maccamm 230, 209, 196, 80, 66, 40 u
51 /I, xkak ObUIO MOKa3aHo paHee i copta «Mpkytckas». [Ipo-
pocTKu 03uMoro copta «pKyTckash 3aKOHOMEPHO HAaKaIIUBAIU
ropaszio Oombiee koiaumdectBo J[I' mom aedicTBHEM XO0JI00BOTO
3aKaJIMBAHUS 110 CPABHECHUIO C SIPOBBIMH IIIICHUIIAMH KaK B 1o0e-
rax, Tak u B KopHsax. [Ipopoctku nmuaun MK 42.5 nakaniuBaiu
6onpiee konuaecto I Mr 51 k/] o cpaBHEHHIO C TPOPOCTKA-
mu Ka3 4, 4to corjacyercs ¢ XxapaKTepUCTUKAMHU yCTONYUBOCTH
pacTeHuil 3TUX reHOTUNOB. B KOpHAX MO cpaBHEHHUIO ¢ moderamMu
paznooOpasue JII" 6pu10 Bhie. " ¢ maccamu 230 u 40 ], mo-
BUJUMOMY, OpraHocrenu(U4IHbl, MOCKOJBKY WX HAKOIUICHHE B
KOpHSX 0coOeHHO 3ameTHO. bonbmee nakorenue ' 230, 80 u
66 k/[ B xopHsix MK 42.5 coOTBETCTBYET CBEIECHUSAM O pa3ivy-
HOM yCTOWYMBOCTH JIMHMKA. Hanbonpime KoJWYEeCTBEHHBIE pas3-
muuust mexay Juausimu MK 42,5 u Kaz 4 ormeuanuce ais AL ¢
Maccort 51 /I mpu uccnemoBanmu moderoB u s JAIT 209 u
196 /I mpu uccaen0BaHUU KOPHEH.

3akiouenue. CpaBHHUTEIBHOE HCCIIECIOBAHUE pa3Inyaro-
HIUXCS IO XOJIOAOYCTOMYMBOCTH COPTOB M JIMHUM MILIEHUIIBI T10-
Ka3ajo, 4To HakomieHue /[I' B OTBET Ha XOJI0/10BOE 3aKaJIMBAHHE
pa3irdaeTcs JJi1 BCEX UCCIICOBAaHHBIX 00OBEKTOB, KaK B MmobOerax,
Tak U B KOpHAX. [lodydyeHHbIE NaHHbBIE MO3BOJISIIOT MPEIIONO-
JKUTh, YTO YCWJICHUIO XOJIOJI0YCTOMUYHUBOCTH MOXKET CIIOCOOCTBO-
BaTh nobimeHHoe HakorwieHue JII' 51 x/1 B moGerax u JII' 209 u
196 x/] B KOpHSIX MILIEHUIIBI.

Bubumorpaduyeckuii cnmcok
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Dissecting the cryoprotection mechanisms for dehydrins // Front Plant
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UccnenoBanu BnusiHue OpaccHMHOCTEpOUIa dMHHA HA (Gop-
MUpOBaHHE M3rH0a B CTEONSAX pacTeHUUl ToOMaTa MPHU TPaBHCTHU-
MyJiAIMM Ha paHHuX (15 muH — 3 4) u no3auux (Oosee 3 4 —
24 4) sTanax rpaBUTPONUYECKOrO oTBeTa. [loka3aHO yBeIUUCHHE
CKOpocTH (hOpMUPOBaHMS U3MEHEHUH yTia HaKJIoOHa CTeOss To-
Mara.

['paBuTpOnU3M (reoTporus3mM) — HaMpaBJICHHBIA POCT Opra-
HOB PacTEHUs] OTHOCUTEIHHO BEKTOPA FPaBUTALIUU.

B Hacrosiee BpemMsi 10CTaTOYHO XOPOIIO MU3y4YeHBI OCHOB-
HBbI€ acmleKThl (OPMUPOBAHUS TPABUTPONHUECKON pEakluu Ha
OMOXMMHYECKOM W MOJICKYJSIPHOM YPOBHE, HO HMMEETCS JIUIIh
HEOOJIBIIIOE KOJIMYECTBO padoT, B KOTOPBIX OTOOpayKeHa JIeTajlb-
Has BH3yaJM3allMs W aHaJu3 mpouecca (pOpMHUPOBAHUS TPABHUT-
poruyeckoro m3ruba pacreHui. [IpakTuueckun OTCyTCTBYIOT pa-
OOTBI 110 U3MEPEHUIO yIJla U CKOPOCTU M3rnbda crebieit mpu aeu-
CTBUM I'PAaBUCTUMYJISILIUM HAa PACTEHUS TOMATA.

VYuuteiBas gaHHbIE O TOM, 4T0 OpaccuHoctepouasl (BC)
SBIIIOTCS BaXHBIMU PEryJIsTOpaMH POCTa PACTEHU BO MHOTHX
nporeccax pasButus [1], momonHUTETHHBIM (DAKTOPOM BO3JCH-
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CTBUSI, HApsAy C TPABUTPONMMUYECKUM BIHSIHHEM, OblIa BBHIOpaHa
obpaboTtka pacteruit bC samuHOM.

Lenbto paboTHI CTaNO ONpeeNeHHe yIia U CKOPOCTH U3TH-
0a cTelOJiell pacTeHHI ToMaTa NPHU TPABUCTUMYJIAIIMA U BO3JICH-
CTBUM 3K30T€HHOI0 3I11MHA B T€UEHUE nepuojaa Bpemenu 0-24 u.

B kauectBe 00BeKTa MCCIENOBaHMS HCIONb30BAIN pacTe-
HUS TOMaTa copra «JI1» 6enopycckoii cenexiun. TomaTsl 3Kcrie-
PUMEHTANIBHOM TPYyNNbl IMOABEPraid ONPBICKUBAHUIO BOIHBIM
pacTBopoM dmuHa B KoHIeHTpanuu 200 Mki/n, 8 mHEl mo ogHO-
My pa3zy B CYTKH (KOHTPOJIbHBIE PAacCTEHHS ONpPBICKUBAIUCH JIH-
CTWJJIMPOBAaHHOW BOJIOH € TOH K€ MEepUOANYHOCThIO). ['paBucTH-
MYJISILMS TPOBOAMIIACH MTyTEM MOBOPOTa pacteHur Ha 90° oTHO-
CUTEIILHO TPaBUTAIIMOHHOTO BeKTopa 3emiu. J[nsi MCKItoYeHUs
1mo6oyHOro 3 PexTa N3MEHEHUH YCIOBUH OCBEIICHHOCTH IOCIIE
MOBOPOTAa PACTEHHI TOPU3OHTAIBHO M BO3MOXHOTO Pa3BUTHS
JIOTIOJTHUTEILHON (DOTOTPONMUYECKON pEeaKIuK, Tepea HavdaaioM
IPAaBUCTUMYIIAIIUNA PACTCHHS TOMENIAIMCh B TEMHOTY Ha 24 4.
I ux ajgantaiuu Kk temHote [2]. Cpasy ke mociie oBOpoTa
pacTeHHii TOPU30OHTAIBHO MPOBOAMIACE (pOoTOChEMKa (oToamnma-
patom Canon750D Ha cnabom 3eneHoM cBeTy. st aBTOMaTH3a-
IIUH OLEHKH (POTOCHUMKOB UCIIOJIb30BAIACh MTpOrpamMma Jiis aHa-
nu3a M300pakeHU B 00JaCTH MEAMIIMHCKUX M OHMOJIOTHYECKUX
uccnegoanuit ImageJ 1.37v.

Okazainoch, yTo 00padoTka pacteHuit Tomara bC smuHOM
MPUBOJWIA K 3HAYUTEIFHOMY YBEJIMYEHUIO CKOPOCTH (HOPMHUPO-
BaHUs M3MEHEHWI yrija HakJioHa cTeOJs TomMara B MEpPHO] Bpe-
menu 0-24 4 rpaBuctumyssiuuu (puc. 1). Haubonbmme n3mene-
HUS yrjla HakJIOHa cTeOJsl TomMara MPOMCXOAWUIN B MEPUOJ Bpe-
MeHu OoT | 10 3 4 TrpaBUTPONMYECKOIO BO3JACHCTBUS —
45,53° + 1,03° (cpeaHuii BHyTpEHHUHN yrojl HAaKJIOHA CTEOJS U3-
menuiics ¢ 154,41 + 1,12° no 108,88° £+ 1,1°), HaumeHblee u3me-
HEHHE YIJla HakJIoOHa cTe0is TomaTa HaOJII0Jaloch B IMEPUOJ
BpeMEeHU C 310 6 Y TPaBUTPONUYECKOTO BO3IACHCTBUA —
7,05° = 2,1° (cpeqHuit BHyTpEeHHUIN yroj HaKJIOHA CTEOJISI U3Me-
Huies ¢ 108,88° £ 1,1° no 101,83° + 1,02°).
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Puc. 1. Peryasuusi rpaBUTpONnYecKoii peakuuu B cTe0/aAX pacTeHuii
TOMAaTa 3MuHOM: 4 — opMHpOBaHUE yriia U3ruda Mpy TPaBUCTUMYIISLIUH
1 BO3ZICHCTBHY 3NMHA, b — GOpMHUpOBaHKE yIia n3rnda
MIPY TPAaBUCTUMYJISILIAN

B nepuon Bpemenu rpaBuctumysituu ot 0 — 1 4, 6 — 24 g
CTaTUCTUYECKHU JIOCTOBEPHBIX M3MEHEHHMH yrjla HakjioHa cTeOss
TOMara He ObUIO BBISBJICHO.

[IpoBeneHHble HUCCIIEIOBaHUS IO3BOJMIN  ONPEAEIUTh
BHYTPEHHHUE YTJIbl U IMHAMHUKY U3MEHEHHUS CKOpPOCTH HX (hopMmu-
pOBaHMSI TNPU BO3JEHCTBUU TIPABUCTHUMYJa WIHM COBMECTHOIO
JIeMCTBUS TPaBUCTUMYJIA U SIIMHA B CTEOJIAX pacTeHUil Tomara B
nepuoj GoOpMUPOBAHUS IPABUTPONMUYECKOTO M3rMba U mokaszaiu
ydacTue (UTOrOpMOHa 3MKHA B (POPMHUPOBAHUU TPABUTPOIUYE-
CKOM peaklUy paCTeHUM TOMATA.

Bbubauorpaduyeckuii cnucox
1. Clouse S.D. Arabidopsis mutants reveal multiple roles for
sterols in plant development // Plant. Cell. 2002. Vol. 14. P. 1995-2000.
2. Maxwell K., Johnson G.N. Chlorophyll fluorescence — a prac-
tical guide // Journal of Experimental Botany. 2000. Vol. 51. No. 345.
P. 659-668.
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PocT, pa3Butue, BNMUsiHNE TEXHOT€HHOro
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BJIMAHUE 'EHOB TUITA POCTA (Dt;-dt; u Dtz-dtz)
COM U TEHOB (In-in'u S-s) XJOMYATHHUKA
HA POCT U PABBUTHUE PACTEHUH

A63an06 M.®@.L, FOnoawmee A.A.%, Amanoe A.M.*
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170100, Pecnybruxa Y3bexucman, 2. Anousican,
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Abzalov M.F.%, Yuldashev 4.4.2, Amanov 4.M.}

LInstitute of Genetics and Plant Experimental Biology, 111226, Republic
of Uzbekistan, Tashkent region, Kibray district, p. Yukori Yuz
2 Andijan State University, 170100, Republic of Uzbekistan,
Andijan, ul. Universitetskaya, d. 129

Llenplo wWccnenoBaHMil SBIAETCS HM3YYCHHE THIIOB POCTa IJIABHOTO
cTeOJIsl y pacTeHHH cou U XJomyartHuka. V3yueHn 3 dexT B3auMoJeHCTBHS Te-
HoB Dt;-dt; u Dt,-dt; B (eHOTHIIMUECKOM 3P PEKTe THIIOB POCTa TJIABHOTO
cTeOJIsl COM B )KAapKOM KinMaTe Y30eKucTaHa. Y CTaHOBIIEHO, YTO CYIIECTBEH-
HBIX Pa3NuuYiii B (CHOTHIIMYESCKOM MpPOsIBICHHU TeHoB Tuma pocta (DtiDt,
Dt,Dt, — wunaerepmunantHeiii, dtidt; Dt,Dt, — mnomymerepmuHaHTHBIN
dt,dt,dt,dt, — nerepmuHaHTHBIIT) He 0OHAPY>keHO. | €HbI yCTOHYMBOCTH MPOSIBH-
JIMCh B CTPYKTYpPE KyCTa XJIOIYaTHHKA.

Kntoueswie cnosa: cosi, TUI pOCTa, HHACTCPMUHAHT, MTOJTYICTCPMHUHAHT,
JETepMUHAHT, XJIOMYaTHHK, MyTalus, GeHOTHIL.

The aim of the research is to study the types of growth of the main stem
in soybean and cotton plants. In soybean in a hot climate of Uzbekistan, will the
effect of the interaction of the Dt;-dt; and Dt,-dt, genes change in the phenotypic
effect of the types of growth of the main stem. According to the observation in
the phenotypic manifestation of genes of growth types, significant differences
were found for Dt;Dt; Dt,Dt, — indeterminant, dt;dt; Dt,Dt, — semi-determinant
and dt;dt;dt>dt, - determinant. Similar phenotypes showed resistance genes in
manifestations of the structure of a cotton bush.

Keywords: soybean, growth type, indeterminant, semi-determinant, de-
terminant, cotton, mutation, phenotypef.
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Beenenue. 1o X. Bunkiepy, reHOM SBIS€TCA rallJIOUIHBIM
HAaOOpPOM XpPOMOCOM BHJa, KOTOPBIN OTpakaeT BCE I'eHbI, Xapak-
TEpHBIE JJIsI KOHKPETHOTO BUIa. biarogapst 3 ToMy y Kaxa0ro Buja
pactenuii GopMUPYIOTCS NapajuieabHble, TOMOJOTHYHbIE, TOMEO-
JIOTUYHBIE W aHAJOTUYHBbIE U3MEHUYMBOCTHU MPU3HAKOB. B ycio-
BUAX Y30eKkucTaHa u3yueHa reHeTuka Tuna pocra cou. [Ipoananu-
3upoBaH 3¢ ekt reHoB Dti-dt1 u Dt2-dt2 u ux B3aumoeicTBue B
Pa3IMYHBIX aJJIEIbHBIX COCTOSHUSAX. Y CTAHOBJIEHO, YTO T€HOTHII
dtidtidtdt> oOycnaBnuBaeT AeTepMHMHAHTHBIM THUI POCTa, KOTO-
PBIN XapaKTepU3yeTcss OrpaHUYEHHBIM POCTOM TJIABHOTO CTeOIIs
10 50-60 cm.

I'enorun Dt1Dtidt2dtz, DtiDti Dt2Dt2 ciocoOcTBYyeT popmu-
POBAHMIO WHACTCPMUHAHTHOTO THIIA POCTA, CTEOEh C HEOTPaHHU-
yeHHBIM pocTtoM 6osiee 100 cm. ['enorumn dtidt; Dt2Dt2 06ycnasiu-
BaeT IMOJYJCTCPMUHAHTHBIN THIT POCTA, BHICOTA TTIABHOTO CTEOIIs
pacTeHuii B 3aBUCUMOCTU OT CKOPOCIIENIOCTH MOKET JOCTUTaTh
100 cM. HeoOxoaumMo 0OTMETUTh, YTO ACTEPMUHAHTHBIN U MOy Ie-
TEPMHUHAHTHBIM T'€HOTUI y pPAcTEHHM COM 3aBeplIaeTcs COliBe-
tueM. [losiBiIeHHEe MyTaHTHBIX (DOPM IO CTPYKTYpe KyCTa, THUITY
BETBJICHUS, (OpME JIUCTAa CHOCOOCTBYET MOSIBICHUIO aHAJIOTH4-
HBIX (DOPM IO TUIY POCTa, KAK y COU JETCPMUHAHTHOTO THIIA PO-
cTa.

OO0BbeKTHI 1 MeTOBI Hccaen0BaHuil. OOBEKTOM HCCIENO0-
BaHHWH CIIY)XWJIM WHIETEPMUHAHTHBIN copT Jyctnuk (Y30eku-
CTaH), nouyaerepMuHaHTHbIM copT Armour, Evans (OOO «Cos
Cesep» - benapycs), 1eTepMUHAHTHAS JIMHKS TEHETHYECKON KOJI-
snexiuu UI' u OBP AHPYVY3. JIunuu xnonuaruuka JI-12-1, JI-501,
JI-650. I'eneTrueckuii aHaau3 OCYIIECTBIISIIM METOIOM X-KBapart.

Pe3yabTaThl M MX 00Cy:KIeHUE. DKCIIEPUMEHTAIbHBIEC HC-
CJIEIOBaHMs B IMOJIEBBIX YCJIOBMSIX MMOKa3alu, 4TO TMOPHUABI Iep-
BOT'0 MIOKOJICHHUSI COU, TIOJTYYEHHBIE 110 CXEME CKPEIIMBaHUs JIeTep-
MUHAHTHBIN X J€TEPMHHAHTHBIN, IO THUIY POCTa OBLIU JIETEPMHU-
HaHTHBIC. [Ipy CKpemMBaHWW WHICTEPMHHAHTHBIX U JIETEPMHU-
HAHTHBIX PACTEHHUM r'MOPHUIbI IEPBOTO MOKOJICHUS ObLIIU UHETEP-
MUHAHTHBIMU. [ HOPHUIBI BTOPOTO MOKOJICHUS (IETePMUHAHTHBIN X
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MHJECTEPMUHAHTHBIN), TIOJyUYEHHbIE B KoludecTBe 324 pacTeHUH,
pacmienmirch B cootHomenuu 12:3:1 (x=0,26, P=0,95): unnerep-
MUHaHTHbIE — 239, nonyaerepMuHaHTHbIE — 64, N€TEpMHHAHT-
Hble —21. Y rubpunos F2 (1eTepMuHaHTHBIN X Oy 1€ TEPMUHAHT-
HbIH) Obuto monydeHo 300 pacTteHuii, KOTOpblE MOXXHO OBLIO
CrpyNnupoBaTh B JBa (HEHOTHIHMYECKUX Kjacca: MOJIyJIeTepMHU-
HaHTHbIE — 224, nerepMuHaHTHbIE — 76. Pacuienienue npoucxo-
nuio B cootHomenuu 3:1 (x=0,17 P=0,90).

VY xsnonuarauka G. hirsutum L. o BeicoTe pacTeHuit BeTpe-
YaroTCs CIEIYIONIME THUIIBI POCTa: WUHICTEPMUHAHTHBIE, BHICOKO-
pocible, cpeaHepocible, KapiaukoBble. IlosBIeHHEe MyTaHTHBIX
(hopM 110 CTpYKTYpE KyCTa U TUIly BETBICHUS (S—), popme ucta
in' —In!, B3aumoneiicTBEE reHOB, KOHTPONMPYIONIUX 3THU IMPH-
3HaKH, cnoco6CTBOBano MOSIBJICHUIO aHAJIOTUYHBIX (DOPM IO TUITY
pocta, kKaK y cou. [Ipu neTepMuHaHTHOM THUIIE POCTa cTEOEINb 3a-
KaH4YuBaeTcs colBeTueM. @eHOTUTTNYECKOE MPOSBICHHE My Tallui
in' — In' mpoucxoauao GIarogaps COUETAHMIO PEIIECCUBHBIX all-
neneif Npu3HaKa THIIA BeTBIEHH ss npu reHorune In'In'ss. Coue-
TaHUe JOMUHAHTHBIX ajteneil tuma Bersiaenus SS (In'In'SS) cro-
COOCTBYET MOSIBJICHUIO U3MEHEHHOTro cTe01s. MyTalus npusHaka
JUTMHA MeX0y3ug int" — Int" criocoOCTBYET MOSIBICHUIO pacTe-
HUM C KOPOTKHUMH MEXKIOY3TUSIMU CTEOIsI U KApIUKOBBIX (POPM.

3akmouenne. V3zyuen ¢enHorunuueckuii a¢pdexr pasnud-
HBIX TUIIOB MYTallui T€HOB CTPYKTYPbI KyCTa COU U XJIOMYAaTHHKA.
[Tpy u3y4yeHHn B3aMMOJACHCTBHS T€HOB CTPYKTYpPBI KyCTa M MYy-
TAHTHBIX T€HOB BO3MO’KHO BbIJIEJIEHHE TOMOJIOTUYHBIX, TOMEOJIO-
THYHBIX YU QaHAJIOTUYHBIX (PEHOTHUIIOB.

95



DOI: 10.22363/09359-2019-96-98
VK 633.1:631.55

MORPHOPHYSIOLOGICAL ASPECTS
OF THE PRODUCTIVITY OF WINTER WHEAT
VARIETIES AZERBAIJANI BREEDING

Tamrazov Tamraz Hajiali oglu,
PhD in Biology, Associate Professor

Research Institute of Crop Husbandry, Ministry of Agriculture
of the Republic of Azerbaijan (RICH)

MOP®O®HU3UOJIOTHMYECKHUE ACIIEKTBI
MPOJTYKTUBHOCTHU O3UMOM MIIEHUIIbBI
COPTA ABEPBANI)KAHCKOM CEJIEKIIUA

Hayuno-uccnedosamenvckuii uncmumym semnedenus Munucmepcmea
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tamraz.tamrazov@mail.ru

Crpecc u3-3a 3aCyxH BO BpeMsl IEpHOJia HAIIOJHEHUS 36PHOM B MOCIIEI-
Hee Bpems crai Ooyiee pacmpocTpaHEeHHBIM B AzepOaiimkane, rie MIISHUIA
(Triticum aestivum L., Triticum durum desf.) BbIpamuBaeTcst B Ka4ecTBE Bax-
HOW KyJIbTYpBI 03UMBIX 36pHOBBIX. LIeIbI0 3TOT0 3KCIIEpUMEHTA ObUIO H3Yy4EHHE
BJIMSIHUS TIPEJICTIBHOTO CTPECCa OT 3aCyXU Ha YPOXKaiHOCTh 3epHa, MapaMeTpsbl
razoo0MeHa ¥ HEKOTOpbIe (PU3NOJIOTHYEeCKUE OCOOEHHOCTH ABEHAAATH MATKUX
W TBEPBIX COPTOB MILICHUIIBI.

OCHOBBIBasICh Ha NOJIyYSHHBIX pe3yibTarax, B ()a3e UBeTeHHs AeHUIIUT
BOJIBI 3HAUYNTEIHLHO CHU3WI ypoXkail 3epHa, Ouomaccy, 1000 3epeH u MHAEKC
ypo’Kast COPTOB IIIEHHIBL. [Ipy cTpeccoBoM Bo3/ieiiCTBIM 3aCyXU M KOHTPOJIb-
HBIX 00pa0OTKax MEXIy COpTaMu CYIIECTBOBAJIM 3HAYMTENIBHBIE Pa3inyus B
OTHOUIEHNH BCEX N3yUYEHHBIX MpU3HaKoB. COpTa OTINYAINCH 110 CBOEH PEaKINN
Ha BOJHBIH cTpecc. B 1ienoM TonepanTHBIE cOpTa ITOKa3aiu 6osee BHICOKOE CO-
JiepKaHie CKOPOCTH (POTOCHHTE3a M YCTBUYHYIO IIPOBOJIUMOCTD M COIEPKAHUE
BOJIbI B 000HX YCJIOBHSAX BJIQXKHOCTH 110 CPABHEHHIO C BOCTIPUUMYHUBBIMHU. boib-
I1ee CHI)KEHHE YCTBbUYHON IPOBOIUMOCTH M CKOPOCTH TPAHCIIMPALIMH U MEHb-
1Iee CHM)KEHHE CKOPOCTH (POTOCHHTE3A B YCIOBUSAX CTPECCca NMPHUBENO K 3HAYH-
TesbHO OoJiee BBICOKOW (poTOCHHTETHYECKOH (PPEKTHBHOCTH MCIIOIB30BaHMS
BOJbI TOJICPAHTHBIMU COpTaMH. HaKOHEH, MOJXXHO cacjiaTb BbIBOJ O TOM, 4UTO

96



MOCEB COPTOB IeHUIBl AnuHmka-84 n bapakernu-95 B dase uerenus B paii-
OHax C [MOCTTPaBMaTHYECKUM JIe(HIIUTOM BO/IbI OblITa PEKOMEHI0BaHA JJIsl MaK-
CHUMU3ALUN YPOKaUHOCTH 3€pHA.

Particular attention should be paid to physiological studies to
increase resistance to drought and other stress factors of the wheat
genotypes and identify sustainability mechanisms, on the other
hand, to determine the physiological and genetic changes occur-
ring in genotypes. The study of the effects of drought resistance on
fertility measurements and the effect of fertility indicators on typ-
ical wheat investigated based on different soil and climatic condi-
tions.

Drought stress generally prevails during grain filling in
wheat due to shortage of irrigation, low winter rainfall, and high
evaporation demand. Under this terminal drought condition, leaf
senescence is accelerated and photosynthetic activity declines.

In the 2017-2018 academic year, 12 different wheat geno-
types were measured in the Absheron Experimental Base of the
Institute in three groups (fast, medium and late growing). As a re-
sult, two genotypes from each group were compared, including du-
rum and soft. During the research, genotypes were determined by
the speed of photosynthesis (F1), transpiration speed (T1), carbon
dioxide (CO2g) in intercellular areas, and the American-made LI-
6400 in upper layer leaves.

Drought is caused mainly by higher water loss from stomata
during water stress conditions, hence making plants more vulnera-
ble to drought conditions. Stomatal conductance was much higher
in non-stress treatment than in water stress conditions which sug-
gested that cultivars were resisting loss of water through transpira-
tion in drought conditions. On an average, there was 51.14 % re-
duction in stomatal conductance due to water stress at anthesis.

From the fast growing wheat genotypes Alinja-84 durum
wheat genotype, both in the two versions, separately on the 8th and
7th layer leaves, Fi-12,5,14.9/9.3-12.5 (mmol CO2 m-2s-1), CO2g
332; 371/345; 385 (mmol CO2 moll / 2) and finally Ti-value 4.9;
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5.7/3.8; 3,2 (mol H20 m-2s-1), soft wheat genotypes of Gobustan-
99 type Fi-14,1; 12,4/ 10,6; 11.8 (mmol CO2 m-2s-1), CO2q-348;
365/364; 378 mmol of CO2 moll / 2 and finally Ti-5.5; 6.1 / 4.8;
6.4 (mol HO ™21) At the flowering phase Fi-21,2;
18,6 / 20,9; 19.7 (mmol CO2 m-2s-1), Ti-8,92; 8.43 / 7.63;
8.21 (mol H20™?"!), compared to the previous measurements, the
difference between the variants was significantly lower compared
to those observed in the third measure.

From the mid matures durum wheat Vugar, both in the two
versions, separately on the 8th and 7th leaves, Fi — 24 %; 36,7 %,
bread wheat genotypes of Giymatli-2/17, Vugar durum wheat gen-
otype CO2 g 3.6; 2,6 %, Giymatli-2/17 bread wheat 18,2; 14,2 %
and finally Ti-value 3,6; 2,6 / 5,06; 0,68 %.

From the late mature wheat genotypes the difference in the
rate of photosynthesis according to the results of measurements in
the genotype durum wheat Baraketli -95 and Tale-38 the bread
wheat of the characteristic wheat was 7.8; 4.4 % /5.1, 4.4 %, CO2
content in cells; 4.6; 7.6 % / 4.2; 2.1 %, the difference between the
speed of transpiration and 25.6; 16.4 — 26.3 and 24.8 % respec-
tively.

From here, it can be concluded that there is a difference be-
tween durum and bread wheat genotypes, compared to the other
varieties within the group. This is due to the fact that fast-growing
genotypes complete their development before the severe drought
occurs, which leads to a small difference in variants. On the other
hand, the overlap between the variants in the late mature samples
coincides with the prolongation of ripening period and occurrence
of severe drought. This in turn ultimately leads to yield loss. In the
future, it is important to pay attention to the fact that such geno-
types should be taken as parental forms for creation of new varie-
ties.
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Federal State Budgetary Scientific Institution ““Federal Scientific Vegetable
Center”, 140153, Moscow Region, Ramensky District, Vereya, 500

Penuc siBasieTcs HeHHOM OBOIIHOM KYJIBTYPOH M UTPAET BaXKHYIO POJIb B
pannoHe YeI0BeKa KaK HCTOYHUK MUHEPAIbHBIX COJIEH, OMOIOTHYECKH aKTHB-
HBIX BELIECTB aHTHOKCHIAHTHOTO psia, BATAMUHOB, OCOOCHHO aCKOPOMHOBOH
kucioTel. CyTouHast MOTPeOHOCTH B3POCIOro deJoBeka B BUTaMUHE C MOXKET
O5ITh ymoBneTBopena 150-200 r penuca. Cnenududeckuii BKyC U 3amax peaucy
NPUAAIOT apOMaTHYeCKUe BellecTBa, d(UPHBIE Macia, COAEPIKaHUE KOTOPBIX
nocturaet 0,1-0,15 %.

[Mponykuus penuca npeaHasHadeHa Juisl yIOTPEOJICHUS B CBEXEM BHJIE,
MO3TOMY B COBPEMEHHBIX TEXHOJIOTHSX BHIPALIMBAHUS ATOH KyJIbTYpPhl BXKHOE
3HAUYEHHE HWMEIOT arpolpHeMbl, 00eCHeYnBaloIne IOJNyYeHHE CTaOMIBHBIX
ypO’KaeB SKOJIOTHYECKN YHCTON MPOJIYKIMH BBICOKOTO KadecTBa. K Takum ar-
pomprueMaM OTHOCSITCSI HEKOPHEBBIC OAKOPMKH PACTEHUH C MCHOIBb30BaHUEM
HOBBIX BUIOB OMOOPTaHUYECKIX YIOOPEHHH.

B 3agauy mccnenoBaHuil BXOAMIO OLEHUTH 3PPEKTUBHOCTD MPUMEHE-
HUS ynoOpeHus Ha ocHoBe Omorymyca CaHamukce (Mapka: >KUAKHI) Ha KyJIb-
Type pearca OTKPBITOro ITpyHTa. Y 100peHHe UMEET OTEYECTBEHHOE IIPOU3BO/I-
ctBO (PecryOnuka Kpbim).
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MecTo u yc10Bus NPoBeAeHUs Uccieq0BaHnid. OTbBITHI 10
n3y4deHu10 3 (HEKTUBHOCTH JICUCTBUS OMOOPTaHUIECKOTO ya00pe-
Hus «Canamuke» mapka: JKuzakuil Ha peauce NpPOBOJWINCH Ha
onsiTHOM nojie BHUU oBomeBoacTea — pununana ®I'BHY OHIIO
(MockoBckas 00:1., Pamenckuii p-H) B 2017-2018 rT.

[TouBeHHO-KTMMaTHYeCcKast 30Ha — LleHTpaybHBIN palioH
MOJI30JIMCTHIX M IEPHOBO-TIO30JIUCTHIX MTOYB TaCKHO-JIECHON 00-
nacti. ONBITHBIM Y4acTOK PACIOJIOKEH HAa CPEIHECYTIIMHUCTOMN
AJUTIOBHAJILHO-JIYTOBOM TOoYBe MOCKBOpEIKOi moiMbl. Penbed
yJacTKa paBHUHHBINA. [JTyOmMHaA maxoTHOro ciiost 27 cM, TiIyOuHa
3ajieraHus rpyHTOBbIX Boj Oonee 2,0 M. Copeprkanue rymyca B a-
XOTHOM cJtoe kosebiercs ot 2,71 mo 3,34 %, obmero azora ot 0,19
1o 0,24 %, aurparaoro azora 4,21-6,98 mr/100 r, conepxanue
docdopa B mouse — 15,27-22,15 mr/100 r, obecrieueHHOCTh Ka-
mueM — 6,95-12,5 mr/100 r. I'maponuTudeckasi KUCIOTHOCTh HU3-
kas 0,7-0,8 mr-3kB./100T, cymMMa MOTJIOIIEHHBIX OCHOBAHHH Cpe/l-
Hsas 35,65-36,42 mr-5xB./100 1, CTENEHb HACBIIIEHHOCTh MOYBBI
ocHOBaHMSIMH BbIcOKasg 97,82-98,9 %, pH coneBoil BBITSHKKU
5,8-6,01, [IpeaiiecTBEHHUK — YECHOK.

[ToaroroBka mosisi BKJIHOYana OOpaOOTKY IOYBBI PYyYHOMH
¢pe3oit nepen nmocesom cemsH. [lepen ¢pesepoBanneM B MOUBy
BHOCHIIM HUTpoaMModocky u3 pacdera 20 r/m>. Hopma mocesa: 1 ¢
ceMsH Ha 1 M>. B ombITax MCIONB30BAIM COPT peanca Mepkajo,
paHHecCIHeNblid, PeKOMEHO0BAH Il OTKPHITOrO TPYyHTa U IUIEHOY-
HBIX Teruull. [Iepro/ OT MOTHBIX BCXOJIOB 10 TEXHUYECKOH CIie-
noctu 23-28 nHel. Peauc BeIpammBaiy 1o o0MEenpUHITON TEXHO-
JoruM. 3aKIaJKy OIBITOB, ()eHONIOTHYEeCKHe HabroaeHus, Ono-
METPUYECKHUE M3MEPEHHUs MPOBOJMIM MO CTaHIAPTHBIM METO/HU-
KaM OIIBITHOTO JIeJa, IPUHSATHIM B OBOIIEBOJICTBE, TUIOMIA b OIBIT-
HBIX ISJISTHOK — 10 M2, II0maap YYETHBIX JEISHOK — 5 M2, [ToBTOp-
HOCTb B OIbITe 4-KpaTHas. HeKopHEByI0 NOJAKOpPMY pacTEeHHUI
ynoopenneM CaHaMUKC OCYHIECTBIISUIM JIBYKpaTHO: 1-10 — mocie
MOSIBJIEHUSI BCXOJIOB, 2-10 — uepe3 15 nuel mocnie nmepBoil oOpa-
OO0TKH, pacxoj] arpoxuMHKaTa — B 3aBHCHUMOCTH OT BapuaHTa
ombita 1,5 n/ra, 2,5 n/ra, 3,5 n/ra, pacxon pabodyero pacteopa —
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300 n/ra. Y4er mMacchl ypoxas ¥ €ro TOBApHOCTH IPOBOAMIIHN Be-
COBBIM METOJIOM MOJIETSTHOYHO. buoxumuueckuii cocraB npoayk-
[[UU OTPEJICTISUTH 10 CTaHJAPTHBIM METOAHMKAM: COJIEpKaHUE Cy-
XOro BeIeCTBa — TEPMOCTATHO-BECOBBIM METOJOM, COJIEpP)KaHUE
caxapoB — MetojioM beprpana, conepxanue BuramuHa C — meTo-
nom UK. Myppu. [Ipu 06paboTke qaHHBIX HCTIOIB30BAIA METOIBI
BapuanuonHoil cratuctuku (b.A. Jlocniexo 1985), komnbrorep-
HbIE TporpaMmbl Statistica v.6.0.

Kak mokazanu mpoBeJCHHBIE YYEeThl, K MOMEHTY yOOpKHU
ypoxkasi YHCIIO JIMCThEB Yy PACTeHHH peauca COCTaBIISIIO
5,0-5,3 wr., BeicoTa pacteHuit 15,3-15,7 cm, rycrota crosiHus
91,6-98,8 mt./mM>. Tlox BiamsHMEM O0OPabOTOK OpPraHMYECKHM
ynoopenuem «CaHamuKce» Mapka: JKuakuid y KOPHEIUIONOB pe-
Juca yBeJIMYMBAJICs CPeIHUN TUaMeTp U Macca KopHeruioaa. Jlyyd-
e pe3yJbTaThl OBUTH TIOMYUYEHBI IPU HOPMAX pacxoja yaoope-
Hus 2,5 n/rau 3,5 n/ra. Habnroaenus 3a purocaHUTapHBIM COCTO-
STHIEM TIOCEBOB pe/rca MOKa3alu, 4To OOJIE3HH U BPEAUTEIN HE
MMeNH OOJIBIIOrO PacpOCTPAHEHUS U HE 0Ka3ai 3HAUUTEIbHOTO
BIIUSTHUS HA POCT U Pa3BUTHE PACTCHHIA BO BCEX BAPUAHTAX OIBITA.
[IpoBeneHHbIE HEKOPHEBBIE TTOJKOPMKH OOECIIEUrBaIN MOBBIIIE-
HUE YPOXKANHOCTU perca BO BCEX BapUAHTAX OMBITA IO CPaBHE-
HUIO ¢ KOHTpoJieM. CyIlleCTBEHHOE YBEJIMUEHHE YPOxKasi TOBAPHBIX
KOPHEIUIOI0OB OTMEYEHO IPU HOpME pacxoja yaoopenus 2,5 n/ra
u 3,5 n/ra. Ha »TuX BapuaHTax ompITa TOBapHas YPOKAWHOCTH CY-
[IECTBEHHO MPEBBIIIAIAa KOHTPOJIb M COCTABUJIA COOTBETCTBECHHO
28,1 t/ra u 27,3 1/ra. [IpubaBKa K KOHTPOJIIO ObLJIA CYIIECTBEHHO
BBIIIIE, YEM MPU HOpME pacxoja ynodpenus 1,5 n/ra, u qocturana
6,1-6,9 1/ra (28,8-32,5 %) K KOHTPOJIIO.

Pe3ynbTaThl aHANM30B KauecTBa MPOAYKIIUU B 3aBUCHMOCTH
OT HOPM pacxo/ia y100peHus oKazaju, 4To MOl BIUSHUEM HEKOP-
HEBBIX MOJAKOPMOK ynobpeHnem «Canamukcy Mapka: Kuakuii B
KOPHEII0/IaX pelrca MOBBIIIACTCS COAEPKaHUE CYXHX BEIECTB
1o 4,5-4,8 %, caxapos 10 3,2-3,8 %, sutamuna C — 10 20,9 mr %.
Copep:kaHue HUTPATOB B KOPHEIJIOAaX Ha 00pabOTaHHBIX JEIsH-
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Kax cocTaBisuio 629-735 mr/kr, uro He npessimaino [11K. 3naue-
HUE OTOr0 IOKa3aTelss B KOpPHEIUIOAAaX peauca COCTaBIISET
1500 mr/kr.

Takum o6pazom, B pe3ysibTaTe MPOBEICHHBIX OMBITOB yCTa-
HOBJICHO TIOJOXKHTEIbHOE BIUsSHHE ynoOpenus «CaHaMUKC»
Mapka: XKuakuii Ha pazmep U Maccy KOpHEIUIOoJa peiuca, yposKai-
HOCTh U KauecTBO Mpoaykiuu. Cpean U3y4eHHbIX HOPM pacxojia
ya0OpeHus: PU HEKOPHEBBIX MOJAKOPMKax Hanbosee dHEeKTHUB-
HBIMU OB HOPMBI pacxoja yaoopenus 2,5 u 3,5 n/ra, obecrie-
YyUBIIME HAWOONbUIYI0 TpUOaBKY ypoxas KOPHEIUIOIOB
(6,1-6,9 T/ra) 1 MOBBINICHHE B HUX COAEPIKAHUS CyXUX BEIIECTB,
caxapoB, BuramuHa C.
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B crarse npeacrasnena nHGOpMALS 110 TPUMEHEHHIO MUKPOOHOIIOTH-

YEeCKOTo npemnapara « 9Ko0akTep-Teppay Ha pa3IndHbIX KyJIbTypax, IpH BbIpa-
IIMBaHMU B IIOJIEBBIX YCIOBUSX M B TEIUIUIIAX.

102



In this article information is presented on application of microbiological
preparation of «Ecobacter-terra» on different cultures at growing in the field
conditions and in hothouses.

B Hacrosee BpeMsi IpoM3BOJCTBO IKOJOTMUECKU Oe3omac-
HBIX MPOAYKTOB NMUTAHHUS CTAHOBUTCS NMPUOPUTETHBIM IS BCEX
crpad mupa. OCHOBa aJbTEPHATUBHOIO 3eMJIE/IEINs — COKpalle-
HHUE 70 pa3yMHOTO MHHUMYyMa BHEIIHETO aHTPONOTCHHOTO BO3-
JICMCTBUS HA arPOIKOCUCTEMY, CO3/IaHUE MaKCUMyMa OJ1aronpHsT-
HBIX TIPEIMOCHUTOK ISl TIOJIHOIIEHHOTO HMCTIONB30BaHus €€ co0-
CTBEHHOTro OuonoreHiuana. C 3Toi TOUKH 3peHHs], HECOMHEHHBIH
MHTEpEC MPEICTABISIET SKOJIOTUIECKHA 0€301TacHBI MUKPOOHOIIO-
TMYECKU mpenapart « DKo0aKTep-Teppar.

Mukpobuosornueckuii mpemnapatr «IKoOakTep-Teppa» —
BOJIHBIH pacTBOP, COEpKAIIUN CUMOMOTUYECKHI KOMIUIEKC CIie-
[IUATEHO OTOOPaHHBIX MPUPOJIHBIX MUKPOOPTaHU3MOB: MOJIOYHO-
KHCTbIe ¥ (POTOCHHTETHUECKHE OaKkTepuu, OakTepun, PUKCUPYIO-
e aTMOC(EPHBINA a30T, CAXapOMUIIETHI M KYJIbTYPAJIbHYIO KH/I-
KocTb. [Ipenapar npumeHsieTcss Ha BCeX CTaJMsAX BbIpAIlMBAaHUS
CEeNTbCKOXO3SIIICTBEHHBIX KYJIBTYP, B OTKPBITOM M 3alIMIIEHHOM
IpyHTax.

[IpuHIIMNIaTBPHOE OTJIMYHE JAHHOTO Iperapara OT JAPYTHX
MHUKPOOHMOJIOTHYECKUX NPEnapaToB COCTOUT B €r0 MHOT'OKOMIIO-
HEHTHOCTH.

JUist pa3uuHbIX KYJBTYP B HOJEBBIX YCIOBHUAX PEKOMEHI0-
BaHBI CJIEIYONINE CPOKH H JT03BI TPUMEHEHHS Tperapara: 3epHo-
BbI€ KYyJITYphl (IIIEHHUIIA, STUYMEHb, POXb, OBEC, TPUTHKAIE) —
onpeickuBaHue B a3y 2-3 nuCTheB, B a3y KyIIEHUS U BbIXOJa B
TpyOKy, U3 pacuéra 3 si/ra; 3epH00000BbBIE KYJIbTYpPbI (TOPOX, COA,
¢aconp, yedeBnIa) — ONPHICKMBAHNUE B TIEPUO/] BET€TAINH, Yepe3
10-15 nHeit mocne BcxoZ0B U B ¢a3zy OyTOHU3AIMM, U3 pacuéra
3 n/ra; KOPMOBBIE KyJIBTYyphl — ONIPBICKMBAHNE B TEPHOJ BEreTa-
1, B gasy 3-5 nuctheB U B a3y OyToHU3aMHU, U3 pacuéTa 3 ji/ra;
MaCJIMYHbIE KYJIbTYphl (IIOJCOTHEYHHK, PArC SPOBOM M O3UMBIH,
COs1) — OINPBICKUBAHKUE B MEPUOJI BEreTalMy Mo BCXoAaM, B ¢a3y

103



6-8 nmucteeB U B a3y OyToHW3anuu, U3 pacu€ra 3i/ra; KapTo-
(eIb — ONPBICKUBAaHUE B IIEPHOJI BET€TAIIMH 110 BCXOJaM U B a3y
OyToHu3anmMu, u3 pacuéra 3 y/ra; caxapHasi CBEKJIa — ONPBICKHUBA-
Hue B a3y 4-6 muctheB U 6-10 map nuctheB, U3 pacuéra 3 n/ra;
KOPMOBBIE TPaBbl — ONIPHICKUBaHUE B (ha3y OyTOHHU3AIMHU U MOCTIE
CKaIllMBaHUsI, U3 pacyéra 3 y/ra.

[IpuMeHeHne TaHHOTO MHKPOOHOJIOTMYECKOTO IMperapara
Ha BBIIICYKa3aHHBIX PACTEHUSIX CIIOCOOCTBYET: YBEIHUCHHIO IO~
Ia1 JTUCTOBOW TMOBEPXHOCTH, aKTUBHOW (pUKcAIMU aTMocdep-
HOTO a30Ta MUKPOOPraHU3MaMH, OOUTAIOIUMHK B pusocdepe, 1mo-
BBIIICHUIO MHTEHCUBHOCTU (POTOCHHTE3a U IPOTYKTUBHOCTH.

OO6men3BeCcTHO, YTO OMOJIOTUYECKAs 3al[UTa PACTEHUH CIIO-
COOCTBYET TMOJYYEHHIO HKOJOTHUYECKH OE€30MacHOro yporxKasl.
B Hacrosimee Bpemst moaTeepxkaeHa 3hHEeKTHBHOCTh PUMEHEHUS
npemnapara «9Ko0aKTep-Teppa» B Ka4eCTBE 3aLIUTHOTO CPE/ICTBA,
NPUMEHSIEMOT0 B paCTeHUEBOICTBE. Tak, 00paboTKa mpemaparom
«DKobaKkTep-Teppay CHHU3MIA MOPAKAEMOCTb KapTodens Oenoit
HOXKKOW M MaKpOCIIOPHO30M B J[Ba pa3a M MPH 3TOM He OOHapy-
JKEHO TaKux Oosie3HeH, Kak GUTOPTOPO3 U YEPHAst HOKKA. 3HAUM-
TEJBHBIN MOJIOKHUTENbHBIN 3G (dEKT nmpemapat « IKoOaKTep-Teppar»
OKa3aJl Ha TEIUIMYHbIE U KOMHATHBIE IIBETHI: PO3bI, XPU3aHTEMBI,
munud. [Ipyu ONpBICKMBAaHUM IIBETOYHBIX PACTCHUH (JIUCTHS, de-
PEHKH, 3e1€HbIe CTe0IN) paCTBOPOM MpenapaTa NOJTHOCTHIO HCUe-
3aja T, YCTaHOBJICHO O370PaBIMBAIOIICE BIMSHUE Iperapara
Ha TIOBPEXKJEHHBIE M OCJIa0JIeHHBIE [[BETOYHbIE PACTCHHUS B OpaH-
KepesiX, YTO TOBOPUT 00 YMEHBIICHUH aKTHBHOCTH IAaTOTCHHOMN
MUKPOQIIOPEI.

B 3axitoueHue cienyer OTMETHTh, YTO MUKPOOHOJIOTHYE-
CKuil mpemnapar «JKko0akTep-Teppa» MOBBIIAET KAYeCTBO H IMPO-
YKTUBHOCTh CEIbCKOXO3SHMCTBEHHBIX W IIBETOYHBIX PACTCHUH, U
TJIaBHOE, SIBIISICTCSI O€30MaCHBIM JIJIsl OKPYKAIOIEH cpeibl
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B pabore mpezacraBineHbl pe3yIbTAThl HCCIEAOBAaHMN MO H3YyYCHHIO
YCTOWYMBOCTH MYXCKOTO TaMeTO()UTa COPTOB TOMATa K ACHCTBUIO MOBBIIICH-
HBIX TEMIIEpPaTyp M HEJOCTAaTKy Biard. B pe3ympTare 3KCIIEpUMEHTOB BBIJE-
JICHBI TCHOTHUIIBI C MOBBIIICHHOH YCTOHYUBOCTBIO K 3TUM a0HOTHUYECKHUM (DaKToO-
pam.

Cpeny MHOTOYMCIIEHHBIX 3a/]a4, CTOSIILIUX IEPE]] CEIEKIHO-
HEpaMH IO CO3/IaHHIO0 BBICOKOYPOXKAlHBIX COPTOB U TMOPHUIOB,
BXHOE MECTO OTBOJIUTCS pPa3pabOTKE U  HCIOJIb30BAHHIO
3¢ (}EeKTUBHBIX METOJIOB aHAJIM3a U OLIEHKU '€HOTUIIOB TOMAaTa 1o
YCTOWYMBOCTA K HEOIAronpusTHBIM (aKTopaM OKpPYKaromIeH
cpenbl. HecMOTpst Ha TO YTO JOCTUTHYTHI ONPEEICHHBIE YCIIEXH
IpY  CO3JaHMU  HOBOTO  CEJIEKIMOHHOTO  Marepuaga ¢
WCIIOJIb30BAHUEM  COBPEMEHHBIX METOJOB U  TEXHOJIOTHH,
HEIOCTaTOYHO pa3pabOTaHHOM ocTaeTcs mpobiieMa paHHEl aua-
THOCTUKHM YCTOMYMBOCTH pacteHuil. Kpome TOro, u3BeCTHO, 4TO
BO3JICHICTBUE BBICOKHX TEMIIEpaTyp, 3aCyXH W JeduiuTa Biarud
HaIpsIMYIO CBSI3aHBI C NPOAYKTUBHOCTBIO pacteHuil. [Ipeonone-
HUE BO3JCHCTBUS TakuxX (PaKTOPOB BO3MOXKHO IyTeM CO3JIaHUS
YCTOMYMBBIX TEHOTHUIIOB [ 1]. B CBsi3M ¢ 3TUM Hallu Ucciae10BaHMs
HANpaBlIeHbl HAa WM3Y4YEHHE PEaKlUU MYKCKOro rameropura To-
MaTa B YCJIOBMSIX UCKYCCTBEHHBIX (POHOB, KOTOpBIE B Jaboparop-
HBIX YCJIOBHUSIX MOJEIHUPYIOT JEHUCTBHE BBICOKOTEMIIEPATYPHOTO
cTpecca v BOJHOTO AeUInTA.

105



JIns ucciienoBaHui UCHOJIB30BAIM BOCEMb COPTOB TOMATa:
Mapu ['patudpymmu (M.I'.), Tomum, [Ipectmx, IapBupa, Muxa-
ana, FOowsap, Benen, Bukropuna. Pactenus BbIpaniBaiu B MO-
JIEBBIX YCJIOBUSIX O OOIIENpHUHATON MeTonuke. [[ns Tectupona-
HUS yCTOMYMBOCTH MBUIBLIBI COPTOB TOMATa B yCJIOBUSX MOBBIIIECH-
HBIX TemIepaTyp OblUI UCIIOJIb30BaH UCKYCCTBEHHBIHN TeMIeparyp-
Hbi (on 40 °C. ITog MUKPOCKOIIOM OTPENENsTU >KU3HEC0Cc00-
HocThb MbUIBIBI (OKIT), Takke n3Mepsuin UIMHY MbUIBLIEBBIX TPYOOK
(AIIT). OueHky ycTOWYMBOCTH K BOJHOMY JE(HUIUTY POBOIMIH
B JIaDOpaTOPHBIX YCJIOBUSAX Ha MUTATEJIBHOM cpene, coaepxalien
BBICOKYIO KOHIIEHTpAIHI0 copouTa 85 % — OMBIT; KOHTPOJIEM CITy-
kuia HeoOpaboTaHHas nbUIbIa. Ha OCHOBaHMM MOJTy4YEeHHBIX J1aH-
HBIX BBIUMCIISUIM yCTOMYMBOCTH IbLIbLBI (YII) M ycroiiunBocTh
neutblieBbIX TpyOok (YIIT). Jlnsa ompeneneHuss yCTOWYMBOCTH
OBUIBIBI K BOTHOMY J1e(DUIUTY MOA MUKPOCKOIIOM U3MEPSIIH pa3-
Mep NbUIBIEBBIX 3€PEH, YCTONUUBOCTh K BOJHOMY J1e(DUIIUTY BBI-
YHUCISUTM KaK COOTHOIIEHHE MOJYYECHHBIX JaHHBIX (OIBIT/KOH-
TpoJib) [2]. CTaTucTHYECKYI0 00paObOTKY JaHHBIX MTPOBOIUIN Me-
TOJIaMH JMCIIEPCUOHHOIO aHAJIM3a C MCIOJIb30BAaHUEM IIPOTPAMM
STATGRAPHICS v.5.1 u Exel-2013.

Pe3ynpTarhl SKCIEPUMEHTOB MOKAa3aaH, YTO JCUCTBUE TEM-
neparypsl NpUBOAWIO K YMeHbIeHHto nokazareneid XKIT u 11T B
cpeaHemM B 1,22-2.42 pa3a 1o CpaBHEHMIO C KOHTPOJEM U B
3aBHCHMOCTH OT TeHoTHIa. Beiienensl mects reHotunos (Bewner,
Buxropuna, Muxasna, [Ipectixk, FOOunsp u Tomun), y KoTopbix
YCTOMYMBOCTh MbUIBIBI BapbHpoBaia B mpenenax 55,6-71 %.
B Tabn. 1 mnpuBedeHbl MONyYEHHBIE [aHHBIE IO YEThIPEM
MIPU3HAKAM IbUIBLIBL.

IIpoBeneHHBIN AUCIEPCUOHHBIN aHAIU3 IO3BOJIAII OIpEIe-
JUTH JIOJII0 BIMAHUA (DAKTOPOB B BapuUaOEIbHOCTH IMPU3HAKOB
YKU3HECTIOCOOHOCTH MBLIBIIBI U JJTUHBI MTBUIBLIEBBIX TPYOOK.

B pe3ynbTaTe yCTaHOBIIEHO, YTO CAMOE BBICOKOE BIIMSIHUE Ha
U3MEHUYMBOCTh JTHX IIPU3HAKOB OKa3blBaJl TEMIIEpaTypHbII
dakTop, 10 BIUAHUSA KOTOporo coctasisia 84...87 %, B To xe
BpeMs BIMSHHE TeHOTHUIA ObLI0 ropasno 6onee cnadbv — 10 % u
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12 % coorBercTBeHHO. OJHOBPEMEHHO MPOBOJAMUIIACH OIEHKA
MBUIBIBI IO YCTOMYMBOCTH K BoAHOMY Aeduuury. [lorpyxkenue
IBUIBIBI B PACTBOP COpOMTA MPUBOAMIIO K CXKATUIO MBUIBLEBBIX
3epeH, KOTOPOE MOXKET MPOUCXOIUTH B pe3yjIbTaTe MOTEPH BIIArH.

Tabnuya 1
BansiHue MOBBILIEHHBIX TEMIIEPATYP
HA MPU3HAKH NBLIbIBI COPTOB TOMATA
Fenorum WKIL % VIL % Jauna T, YcroitunBocTh
> > YCIIL. el T, %
M.I'patudymmm 30,03 46,38 35,76 78,76
Benerg 44,16 68,63 37,55 95,21
Bukropuna 52,00 55,58 38,66 73,39
OnpBHpa 36,98 29,03 44,10 74,69
Muxasna 41,66 69,23 40,57 90,03
[Ipectmxk 40,33 71,00 40,16 81,97
HO0umsp 27,09 58,38 37,11 85,76
Tomwum 29,59 55,19 38,62 80,68
HCPo;s 1,83 2,23 1,51 1,75

[IpoBenieHHBIN aHANU3 MO3BOJWI BBIJIEIUTH MSTh COPTOB:
Buxkropuna, FO6umsap, DnbpBupa, [Ipectx n Muxasna ¢ BRICOKOM
ycroitunBocthio (75-81 %) MyXckoro rameropura K BOJHOMY
nedunury. Cremyer oTMETUTh, 4To copta [lpectmx m Muxasna
COYETaJI BBICOKYI0 YCTOMYMBOCTb K TEMIIEPATYPHOMY CTpEcCy U
BOJHOMY J1e(DULIUTY.

Takum o00pa3oMm, MPOBENCHHbIE HAMU HCCIEIOBAHUS
MTO3BOJIMJIM BBIJIETIUTh IIECTh COPTOB C BBICOKOW yCTOWYMBOCTBIO
MY)KCKOTO TaMmeTroura K TeMIepaTypHOMY CTpeccy H MSTh
TeHOTHUIIOB K BOAHOMY Jlepunnuty. OJTHOBPEMEHHO BBISBJICHBI /1BA
COpTa, KOTOPBIE COYETAIU BBICOKYIO YCTOMYMBOCTH K BBICOKOU
TEeMIIepaType U BOJHOMY CTpECCy.
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HccnenoBanus BEINOIHEHB! B A3epOaliKaHCKOM T'OCy1apCTBEHHOM ar-
papuoM yauBepcutete B 2013-2017rr. M3ywanu 50 MeXBUIOBBIX KOMOMHAITHI
CKpeIyBaHui. MeXBHI0BOE CKPEIIMBAaHNE OYEHb YaCTO IPHUBOAUT K CTEPHIIb-
HOCTH pacTteHui. [ mOpuaHOe Gecrioane mpenoTBpamaer o0beJUHEHNS TeHO-
THUIIOB Pa3HBIX BUIOB. B pe3ynpraTe HaOm0qeHNI yCTaHOBIIEHO, 4TO OecIuIoIue
pacTeHunil cBA3aHO ¢ pacmpenencHneM xpomocoM. Copra TBEpIOH MNIICHUIIBI,
KOTOPBIE MBI B3sUTH JJIsl NCCIIEOBAaHNH, OTJIMYAIIUCH 110 [IBETY KoJioca (Oesblit 1
kpacHbIif). CopTa MATKOM MIIEHUIB!, OTIWYAIUCH 10 5 MpHU3HaKaM (IBET KO-
Jioca — OembIi U KPacHBIH, ¢ OCThIO, 0€3 OCTH, MyIIUCTHIH, HEMYITUCThIHA, BET
3epHa — OeJbli, KpacHbIH, IBET 0CTH — OeIbIil, KpacHBIHN, 4epHbIi). Bee atu npu-
3HAKU MEX/Y BHJIaMHU OTJIHYAIOTCS.

Knrwouegvle cnoea. MeXBUAOBbIE THOPHUIBI, IIICHHUIA, POIUTEIHCKUC
(OpMBEL, IPU3HAK, XPOMOCOMA.

This research was carried out at the experimental plots of the Field of the
Agronomy Faculty of the Azerbaijan State Agrarian University, during 2013-
2017. We used as a parent material for 50 combinations of hybridizations. Inter-
specific cross are very often sterile; thus, hybrid sterility prevents the movement
of genes from one species to the other, keeping both species distinct. Special
observations and taking forms similar to parent forms during disintegration of
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interspecific hybrids researchers associated with the distribution of chromo-
somes. Hard wheat varieties which we took it for our crossbow are differ ac-
cording to a systematic sign — color of spike (white and red). Varieties of soft
wheat are differ according for 5 systematic signs (color of spike — white and red,
with awn, without awn, fluffy, unfluffy, color of grain — white, red, color of
awn — white, red, black). Also this taxonomic signs varieties between sorts are
tracking other differs.

Keywords: interspecific hybrids, wheat, parental forms, trait, chromo-
some.

Beenenne. MexxBu0BbIe THOPUABI MATKOW M TBEPOH IIIIE-
HUIIBI BTOPOTO MOKOJICHUS ETSATCSA Ha CIAEAYIOIINE TPYIIIIbL: pac-
TeHus 0oJiee UM MEHEee MOX0XKUE Ha MTKYIO MIICHHUILY; PACTCHUS
0oJiee UM MEHEe TTOX0KHUE Ha TBEPIYIO; PACTCHHSI C POMEKYTOY-
HBIMU NPU3HAKAMU UJIM CXOJHBIE C APYTMMH BUAAMU 3J1aKOB, Kap-
JUKOBBIC, OOJBIIEH YacCThIO CTEPHJIbHBIC WJIH MaJOTPOIYKTHB-
HBIE.

Pacmiennenus y MeXBUOBBIX THOPHUIOB U MOSBJICHUE OOJTb-
moro yrcna Gopm, MoX0KUX Ha POUTENbCKHE (POPMBI, CBSI3aHO C
pacrpeieieHueM XpoMocoM. Tak, TUTOTeHETUKH, AaHATTU3UPYS Xa-
pakTep KOHBIOrallMu XpOMOCOM B Melo3e, pactenus F2 u nocie-
JIOIUX TIOKOJICHUH, JACNIAT Ha JIBE TPYIIIbL: TIEpBasi BKIIIOYAET /10
14 nap koHBIOTUpYyOUMX XpoMOcoM U 0-7 YHHUBAJIEHTOB, BTOpas
uMeer Oosiee 14 map KOHBIOTHPYIOMIUX XpoMocoM. B mepBoit
rpynme pacteHus ¢ 2n = 28, B0 BTOpoi ¢ 2N = 42 XxpoMocoMaMH.

[LIT. HackunamBumiu (1984) B F2 penunpokHbIX CKpelu-
BAHMSIX MATKOM MILIEHUIIbI C TBEPOM BbIsiBUI 16,46-23,2 % pacTe-
HMI MATKOM mimeHunsl, 12,5-21,2 % cxoxux ¢ Markoi, 12,2-23 %
MPOMEXYTOUHbIX, 14,25-23 % TBEpaor mmenunsl, 11,9-18,5 %
cxoxux c TBEpmou, 35,8 % Tmma kommaktym, 2,4-5,9 Tuma
crnenbThl U 1,3-3,6 % CO CIEIbTOUIHBIM KOJIOCOM.

O0bekTHI M MeTOoAbl MccaenoBanuid. VccienoBanust Bbl-
MOJTHEHBI B A3epOaiiKaHCKOM TOCYIapCTBEHHOM arpapHoOM YHH-
Bepcurere B 2013-2017 rr. U3yuanu 50 MexBUIOBBIX KOMOMHA-
uui. B3sTeie HAMM B CKpELIMBAHKS COPTa TBEPIOH MILIECHULIBI Pas3-
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JTUYAIOTCS MEXAY CO00# MO OJHOMY CHUCTEMATHYECKOMY IMpH-
3HAKYy — OKpacke KoJjoca (0enast u KpacHas), a cCopTa MITKOU TIe-
HUIBI — TI0 5-TU (OCTHCTOCTh—0E30CTOCTh, OMYIICHHOCTh—HEOIY-
IEHHOCTh, 0€I0e—KpacHOe 3€pHO, OE30CTBIM—OCTUCTBIA KOJIOC,
6ernbie ocTU—4€pHbIe 0cTH). [IOMUMO ATHX TAKCOHOMHYECKUX TIPH-
3HAKOB Pa3JIMYMs MEXKIYy COPTaMU MPOCIECKUBAIOTCS U IO popme
KOJIOCa, 3€pPHOBOK, IMJIOTHOCTHU KOJIOCHEB, BHIPAKEHHOCTH KUJIEBBIX
3yO110B, hopMe Iy ¥ KUJIS.

Pe3yabTaThl 1 ux odcy:xkaenue. B pesynbrare uccienoBa-
HUH U3yUYeH XapaKkTep paclleIUIeHNs MEXBUI0BbIX THOPHIOB BTO-
poro nokoJieHust. OnrcaHne NPUBOUTCS HUXKE.

F2 Kapaxvinusie 2 X Kvipmwizel 6y20a 1. B 3101 komOuHanum
BBIIICTUISUIOCH 4,9 % pacTeHwmii TUIIa MATKOM MIIICHUIIBI U OJTU3KHIX
K Hel, 23,8 % tuma TBEpION U OIM3KUX K He, 32,3 % mpoMexy-
TOYHBIX B Pa3HOM CTENEHH, JOBOJbHO MHOT'O IEPCUKOUIOB, KOM-
MOKTOU/IBI, CIIEJIbTON/IbI U AUKOKKOUBI. [T0SBUINCH Take HOBBIE
MPU3HAKH, KaK yJIMHEHHOCTH KOJIOCA, TOBBIIIEHHOE YUCIIO KOJIOC-
KOB B KoJioce, 0oJibIasi MIOTHOCTh KOJIOCa, IPyOOCTh 3JI€MEHTOB
Kojioca (pUIHIHOCTb KOJOCOBBIX YEUIyW M ocTeit). XapaKTepHO
MOSIBJICHUE €MHUYHBIX pacTeHUI 0€30CThIX.

F2 Kapaxwinvuvie 2 X Ilapssan 1. B 3T0i1 KOMOMHAIIMY BbI-
HIEMTUIIOCh MaJIO PACTEHUH TUIIA MATKOMW MIIIEHUIbI, TBEPAOM IPo-
MEXYTOUHON — 26,5 %, U eqUHUYHbIE PACTEHUs TUIA CIIEIbTOU-
JIOB, MIEPCUKOUIOB, KOMIIAKTOUIOB U TUKOKKOUIOB. [losiBHIHCH
HOBBIC TMEPEKOMOWHAIINM TMPU3HAKOB — YJUIMHEHHOCTh YCIIYH,
rpyooCTh OCTeH, yUIMHEHHOCTh Kosoca. [losBuimuchk pacteHus
THUTIA UCXOJIHBIX, ¢ O0Jiee YUIMHEHHBIMH KOIOChsaMU. [lomydeHue
MEXBHUIOBBIX CKPELIMBAHUIN pacTeHUH ¢ 6oJiee JTMHHBIM KOJIOCOM
SIBIIICTCS BaXXHBIM TMPAKTUYCCKUM pe3yibTaToM. Heobxomumo
M3y4eHHE ITUX (POPM IO MOTOMCTBY JJISl TOTO, YTOOBI TPOCIEINUTH
XapakTep HacleI0BaHus. DTO Hanboyee HHTepecHas KOMOWHAIUS
B HampaBieHuu popmoodpo3oBanus. Copt [lap3Ban 1 oTauvaercs
OT APYTUX COPTOB MSTKOM MIIIEHUIIBI PSIAOM IPU3HAKOB: OCTH YEP-
HBIE, 3epHO Oeloe, OIyIIeHHBIH KoJioc. IHTepecHO notyyeHue Ho-
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BOI (pOpPMBI TBEPI0¥ MIIICHUIIBI TUTIA AITYJIUKYM C KPYITHBIM KOJIO-
COM M CTEKJIOBHMJIHBIM 3€pHOM. BhIllenminuch pacTeHus ¢ BBINOJI-
HEHHOM COJIOMMHOM, YTO BaKHO B CMBICJIE YCTOMYMBOCTH TaKUX
pacTeHMii K BpEeIUTEISIM TUIIA 3€JI€HOIIa3KH U XJI€OHOTO MUIIUIIb-
IHKa.

F2 llaxku 1 X Kapakeinvusie 2. Belenuinucy pacTeHUs TUTIA
TBEPIOM M ONM3KKE K HEel MpoMexyTodHble. DEHOTUITOB MATKON
MIIEHUIBI ObUTO OYeHb Masio — 1 %. Belmenuiuchk nepcukou/Ibl,
JIMKOKKOUIbI, KOMITAKTOU/IBI ¥ CTIEJITOUbI B HE3HAUUTEIIBHOM KO-
nnuectBe. [losBUIMCH HOBBIE TPU3HAKU: OOJIbIIIEE KOJIUYECTBO KO-
JIOCKOB B KOJIOCE, YATMHEHHOCTH KOJIOCOBBIX YEIlyi, Oosee TioT-
HBIE KOJIOChS, BBIMOJIHEHHAs CcOJOMHUHA. [losSBICHMSI THUIMHYHBIX
pOIUTENBCKUX (HOPM HE OTMEYAIIOCH.

F2 Koipmwizor 6y2oa 1 X Anunooca 84. Paznuumne mexay po-
JUTETBCKUMH (POPMaMHM TOJIBKO 10 OJHOMY NPHU3HAKY — OKpacKe
3epHa. XapakTep paclleIUIeHHs 3aTparuBal 3JE€MEHThI Kojoca U
ero Mmop¢ostoruto. Hapsigy ¢ BbllenieHIIaMy THITA MATKOW U TBEp-
JIOM MIIEHUIIBI TOSBUIUCH IEPCUKOUIDBI, PA3JINYHbIE CIIETBTOU/IBI,
pacTeHus C MIUPOKUM, OUYEHb Y3KUM U JUTMHHBIM KOJIOCOM, a TAKKE
eIMHUYHbIE OYyJIaBOBHU/IHbIE TUIIBI TBEPAOHN MIIEHHUIIBI.

F2 Koeipmwizer 6yeoa 1 X [lupacaan 23. Pa3nudaroTcst UCXO-
HBIE POJUTENbCKHE (POPMBI 110 OKpacke Kosoca. OfHaKO XapaKkTep
paciIenyieHus 3aTparuBaeT pa3jInyue 1o Mop(oIorndecKuM mpu-
3HaKaM KoJioca: JUIMHA KOJIOCOBBIX YElIyH, Y/UIMHEHHOCTb KOJIO-
CheB, OyJaBOBUIHOCTb, PUTUAHOCTbD, CHEIBTOUTHOCTD, EPCUKO-
uaHocTh. [losBUINCH pacTeHUs TUIA TBEPAOW MIIEHUIBI C 0OJIb-
1Iei 1JIMHOM KoJioca, yeM y ucxoaHoro copra lllupacnan 23. B u-
TepaTrype COOOILIAIOTCS JTaHHBIE O BUIOBOI YHCIEHHOCTU pacTe-
HUl, Habmoqaemoli B F2 mpu paciieruieHnn MexXBUIOBBIX THOPH-
JIOB.

B 3aBucuMocTH OT KOMOMHALMK CKPEUIMBAHUS U yCIOBUI
WX BbIpamuBaHus (pa3Hble To/Ibl) moayuniu B F2 ot 36,6 no 41,5 %
pacrenuit Tuna 7. durum, ot 38,9 10 46,1 % — Tumna MIrKoi u OT
15,3 o 23 % — npomexxyTouHbIX. B KOMOMHAIMSIX OT CKpelrBa-
Hus TBEpPAOW MuueHUNbl ¢ Miarkod B F2 HaOmonanu ot 1,7 no
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79,1 % pactenuit Tuna tBepoit, ot 0 10 71,6 % THUNA MATKOHN U OT
1,9 no 62 % npomMexyTOo4yHOro THUIa.

B namux uccrnenoBanusx B F2 ME&XBUIOBBIX THOPUIOB MST-
KOW MIIEHUIBI ¢ TBEPAOW BbIIEILILIOCH OT 1,9 no 52-5% pacre-
HUH TUIA MATKOW U OJIM3KHX K 3TOMY Buny, 1,6-64,6% pactenuit
TUMa TBEPION W OnMM3KUX K HeH, 7,3-52,5% paznudHOi CTeneHU
IPOMEXYTOUHbIX,  3,2-30,7%  pa3nuuyHbBIX  NEPCUKOHUIOB,
0,6-1,46% cnenprounos, 0,6-6,9% nukokkounos, 0,4-5,2 Typru-
nounos, 0,4-2.4 chepokokkonnos u 0,5-8,7 Tvna TypaHUKyM.

3aMeTHBbIE PA3JINYUs NIPOCIEKUBAIOTCS MEXKAY KOMOUHAIIM-
SIMU TIPH OJTHOW M TOM K€ MaTEPUHCKOM (popMe U pa3IuIHBIMH OT-
HOBCKMMHU. bonbiine paznuuus HaOMOAAIOTCA, B YaCTHOCTH, I10
IIPOLIEHTaM PAaCTEHUM TUIA MSATKOW U ONM3KUX K HEU MPOMEXKY-
TOYHBIX, @ TAK)KE KOMIIAKTOUIOB.

Omnpenenénuplie pa3nuyus HaOIIOJAINUCH IO MPOICHTY BbI-
IICMUBIIMXCS PA3HbIX (PEHOTUINYECKUX I'PYINI PACTCHUN B 3aBU-
CHUMOCTH OT 30HBI UCIIBITAaHUsI THOpUIHBIX momynsauuii Fa. bonee
OnaronpusTHeIMU ObUTH yciioBusl B KupoBaban-Kazaxckoi, rie B
IIEJIOM pacTeHus ObUIH O0Jiee KPYITHBIMHU U ¢ 00JIee BRICOKUMU 3JIe-
MEHTaMH NPOyKTUBHOCTH.

3akirouenune. XapakTep pacLICIUIEHUS MEXBHJIOBBIX TH-
OpH10B BO BTOPOM ITOKOJICHUH 3aBUCUT B IIEPBYIO OUYepe/ib OT Ie-
HOTHIIA, B3SITHIX B CKPELMBAHUS COPTOB, OT YCJIOBUH BbIpallllBa-
HUS W HalpaBJIeHHs cKpemuBaHuss. OT CKpEIIMBAaHUSA MSTKOU
MIIEHUIIBI C TBEPOH MIIEHUIICH MOXKHO ITOIYYUTh IEHHbIE (JOPMBI
KaX/I0T0 U3 BHUJOB, Y KOTOPbIX HaOIr0AaeTCsl MepeKoMOMHAILUS
npu3HakoB. Taxke BBILICTUISIOTCS IEeHHBIE (hOPMBI TBEPIOM MIIIe-
HUIBI C OBBIIICHHBIM YHCIOM KOJIOCKOB M 3EPEH B KOJIOCE, C BbI-
MIOJTHEHHOW COJIOMUHOU U 00Jiee paHHECTIeTbIC.
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HA TOPMOHAJIBHYIO AKTUBHOCTb, IUHAMUKY
POCTA MIOBEI'OB 1 YPOXAW JEPEBBEB I'PYIIIH
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[NokazaHo monokuTenpHOE BIHMsSHUE BepOacko3uma Ha TOPMOHAIBHYIO
AKTHBHOCTB, IMHAMUKY POCTa IMMOOETOB M BEIMYHHY YPOXKasi IEpPEBHEB TPYILIH.

Kniouesvle cnosa: rpyia, BepOacko3ua, peryisTopsl pocra.

The influence of the Verbascozid on the level growth stimulators and
inhibitors of an pear tree was studied. Verbascozid increase of pea productivity
and can be used of an pear trees.

Keywords: pea tree Verbascozid growth stimulators, growth inhibitors.

BBenenue. 'opMoHanpHasi cucrtema SIBJISETCS HEOThEMIIE-
MO, COCTaBHOM 4acThi0 MeTaboMM3Ma, 00eCeunBarOIIas eN0CT-
HOCTh, MHTETPUPOBAHHOCTh U KOOPJMHAIMIO BCEX (PU3HOIIOTO-
OMOXMMHUYECKUX TMPOIIECCOB, YCTOMYUBOCTh K HEOIArOMPHUITHBIM
YCIIOBUSIM CPEAbI U MPOAYKTUBHOCTh PACTUTEIIBHOTO OpPraHu3Ma.

O0beKTHI 1 MeTOBI HccienoBaHusA. OOBEKTOM HCCIeN0-
BAHUM CIY>KWIM JIEPEBbs IPYIIN TUIOIOHOCAILIETO BO3pAcTa JIBYX
paiionupoBanHblXx B PM coproB BricraBounas u Hos0pbckas B
ycioBHsX caaa. Bepbacko3u BBIZICICH U3 HAI36MHOM 9acTH pac-
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TEHHH KOPOBSIKA JIEKAPCTBEHHOTO M 00J1a1aeT CIIOCOOHOCTHIO BO3-
JIEHCTBOBATh MOJIOKUTEJIBHO HAa POCTOBBIE MPOLIECCHI U MPOAYK-
TUBHOCTH pacTeHuit. OnTUMallbHasE KOHIICHTpAIus pactBopa Bep-
6acko3una (0,01 %) Obl1a ycTaHOBIIEHA HAMU Ha JIEPEBBSIX TPYIIIH,
BBIPAIIICHHBIX B TOM K€ Cay.

['opMOHaIbHYI0 aKTUBHOCTDH JIMCTHEB JEPEBbHEB I'PYIIN HC-
cienosanu o B. . Kedenu u op. [1].

PocT onHONETHHX 1TOOETOB U BEJIMYMHY YPOrKasi MII0/I0B MO/
BIIUSTHUEM peryJisiTopa pocta BepOacko3uaa yquThIBa M, UCIIOJb-
30BaB OOIIENPUHATHIE METO b1, [loTydeHHBIC pe3yibTaThl 00pada-
THIBAJIM CTATUCTUYCCKU C HCIIOJIb30BaHHeM KpuTepus CThIOICHTA.

Pe3yabTarsl uccienoBanuii. VccienoBaHnus mokas3aiu o-
JIOKUTENbHOE BIMsHUE Bepbacko3ua Ha TOPMOHATBHYIO aKTHB-
HOCTb, TUHAMUKY POCTA OJTHOJIETHUX MMOOETOB 1 BETUYUHY YpOKas
TUTOJIOBBIX JepeBbeB TIpymn. CTENEeHb BIHSHHS HAa BBIIICTIPUBE-
JICHHbIEC TMOKAa3aTelH 3aBUCUT OT OMOJIOIMUECKHX OCOOEHHOCTEM
COpPTOB, BO3pacTa JIEpPEeBbEB, (a3bl pOCTa U PA3BUTHUS PACTECHUI
rpylIy, BpeMeH" 00paboTku aepeBbeB U Jip. [Ipu 3ToM BaxkHO OT-
METHUTh, YTO Camasi BBICOKAsi CTUMYJIHPYIOIIAst aKTUBHOCTh COE/IH-
HEHUM, SKCTPAarupyeMbIX U3 JINCTHEB, OblIa OOHapykeHa B a3y
WHTEHCUBHOTO POCTa OJHOJICTHUX MMOOETOB (Mali-WIOHB), a camasi
HU3Kas — B (pa3y Hayaja MHTEHCHBHOTO POCTa MOJIOJBIX IIOJIOB
(BTOpast OJI0OBHHA UIOHS — [1€PBasi II0JOBUHA HUIOJIA).

OTtmeTHM, YTO Ha MPOTSKEHUM (eHo]a3zbl UHTEHCUBHOTO
pocTa BEreTaTUBHBIX IMOOETOB Y JIUCTHEB JIEPEBHEB IPYIIN 000UX
COPTOB KOHTPOJILHOTO U OIBITHOTO BAPUAHTOB ObLTH OOHAPYKEHbI
BEIIECTBA C BHICOKON MHTHOMPYIOMICH CIOCOOHOCTHIO, B YACTHO-
CTH B-MHTHOUTOP, Kyaa BXOJUT TaKOE COCIMHEHHE, KaK abCIH30-
Bas kuciora (ABK). CnenoBarenbHO, roOpMOHaNIbHAsT aKTUBHOCTh
pacTeHust IPOSIBISETCS HE U30JIMPOBAHHO, a3 BMECTE C OCTAJIbHBIMU
peryJsITOpaMu pocTa, MPUCYTCTBYIOMMMHE B opranuzme. OO0 sTom
HaIlMCaHO B HEKOTOphIX myOnukanusax B.B. ITonesoro [2] u apy-
rux uccienoarenei [3].

114



Bbonee 3nauntensHoe BiMsiHME BepOacko3uma Ha ropmo-
HaAJIbHYIO aKTUBHOCTH JIUCThEB COBIIAJAET CO BpEMEHEM HanOOJIb-
1€l MHTEHCUBHOCTH pOCTa OJHOJIETHUX M0OOeroB. OTMeueHHas
KOppeJsius NposiBUiIach B OOJBILION CTENEHU Y JEPEBbEB COPTa
BricTaBoyHasi, 4TO CBUIETEILCTBYET O OOJBIIEH OT3BIBUMBOCTH
3TOr0 COpTa Ha HK30T€HHOE NMPUMEHEHHUE YIOMSHYTOIO PEryJis-
Topa pocta. OnpenenéHHOe BIUSHNE 0Ka3all UCCIeNyeMbIH Ipena-
patr Ha BEJIMYMHY ypOKas MIIOJ0B Ipywn. Tak, cpeHuil ypoxait
IUIOJIOB OJIHOTO JIepeBa copTa BricTaBOUHAs B ONBITHOM BapHaHTE
coctaBui 17,55 kr u B kouTposie — 10,18 kr.

CrnenoBatenbHO, pacTBOp peryisitopa pocta Bepbacko3uaa
B koHueHTpauuii 0,01 %, ucronb3yemslii 15t 00pabOTKU IepEBHEB
Ipy1Ix, IOKa3aJl MOJI0KUTEIbHOE BO3ACHCTBHE HA TOPMOHAJIBHY IO
aKTUBHOCTb, POCT OJHOJIETHUX [TOOETOB U BEJIMYUHY ypOKas ABYX
UCCIIEYEMBIX TO3HEOCEHHHX copToB rpymu HosOpbckas
u BeicTaBoyHasl.

3akirouenne. Ha ocHOBE 3KCIIEpUMEHTANIBHBIX MCCIIEN0BA-
HUM, IPOBEIEHHBIX B CaJ/ly, ABTOPAMHU TOKA3aHO IMOJIOKUTEIBHOE
BJIMSIHAE Peryisropa pocra Bepbacko3ua Ha TOPMOHATIBHYIO aK-
TUBHOCTH, IMHAMHUKY pOCTa MOOETOB M BEIUYMHY ypoOKas Jepe-
BbEB IpyLIH IBYX copToB HosiOprckas u BeicTraBounasi.
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[pexncraBnens! pe3yabTaThl H3y4eHUs 3PPEKTUBHOCTHU MOIYYEHHsI OHO-
KOMIIOCTOB M3 MOJICTHJIOYHOTO HABO3a CBHHEW C UCMOJBb30BAHHEM MUKPOOHO-
JIOTHYECKOro Tpemnapara « MUKpasum» (IeCTPYKTOP OPTaHUKH), YCKOPSIOIIETO
ero pasnoxenue. Llenbro uccenoBaHus ObUI0 CPABHUTEIIBHOE H3YUCHUE BIHS-
HUSI CBUHOTO HaBO3a C HCIIOJb30BAHMEM JCCTPYKTOpa M O3 HEero Ha ypoxaii-
HOCTh TaKUX OBOIIHBIX KYJIBTYp, K&K TOMAThl M CIAJKUHA Mepel B OTKPHITOM
rpynre. Ha onbITHBIX fensHKax miomaapio 10 M? BRIpAIIMBATIKCEH TIEPEIL U TO-
Mathl B OTKPBITOM IpyHTE. B 11erom 1o 1ByM KynbTypam MOXHO OTMETUTB, YTO
pacTeHus1, BbIpalleHHbIe Ha JeJSIHKAX ¢ IPHMMEHEHHEM CBHHOTO HaBO3a COB-
MECTHO € JIECTPYKTOPOM, UMEJH JTyUIIIHe OKA3aTeIH yPOKAHHOCTH U €€ CTPYK-
Typbl B CPAaBHEHUH C JACISHKAMU, I1e MUKpa3uM He NPUMEHSIICS.

The results of the study of the efficiency of obtaining biocomposts from
the litter of pigs using the microbiological preparation "Mikrazim" (an organic
destructor), which accelerates its decomposition, are presented in the article. The
aim of the study was a comparative analysis of the effect of swine manure using
a destructor and without it on the yield of such vegetable crops as tomatoes and
sweet peppers on the field. Peppers and tomatoes were grown on the field on
experimental plots of 10 m2. In general, according to two cultures, it can be noted
that plants grown on plots with the use of swine manure together with the de-
structor had better yields and structure in comparison with the plots where
Mikrazim was not used.

B noBbImeHny miuogopoiusi HOYBBI BCE OOJIBIIYIO POJIb UT-
patoT npenapatsl 3GEKTUBHBIX MUKPOOPraHU3MOB. TexHosorus
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MCTOJIb30BaHuUs 3(PPEKTUBHBIX MUKPOOPTraHM3MOB ObLIa pa3pado-
TaHa SIMOHCKUM y4eHbIM Tepoy Xura u ycrenrHo npuMeHseTcsi BO
MHOTHX CTpaHax Mupa yxxe 6onee 15 ner [1].

buogecTpykTop OTX0J0B >KMBOTHOBOJCTBa OHoOIpenapar
Muxkpo3sum Baiict Tpur cogepxut 6-12 B110B MUKPOOPTaHHU3MOB,
crocoOHBIX A((HEKTUBHO UCTIOJIB30BATh OPTraHUYECKYIO U OUOTCH-
HYIO COCTaBIISIOLINE HABO3a, C 00pa30BaHMEM BOJBI M YTJIEKHC-
707hI [2; 3]. Llensio HalIero ucciae0BaHus ObLUIO yCTAHOBUTH BIIH-
ssHUE OMOKOMITOCTA U3 HAaBO3a CBHHEH C MCIIOJIb30BAHUEM MUKPO-
Oouonoruueckoro mpemnapara «MuUKpa3uM» Ha ypOXKaMHOCTh
OBOIITHBIX KYJBTYP.

Uccnenoanus nposoaminck B OO0 «Pepmepckoe» MiieH-
ckoro paiiona OpJ0BCKOM 00J1aCTH Ha OIIBITHOM 3KCIIEPUMEHTAIIb-
HOM y4yacTke. BripammBanuce nepen; Kusa3p Urops F1 u TomaTsl
Angpomena F1 B orkpbeiToM rpyHTe 1o cxeme: 1. be3 BHeceHus
onoynoOpenuii; 2. C BHECEHHEM HaBO3a CBUHOTO MEPEIPEBIIETO;
3. C BHECeHHEM CBHHOT'O HaBO3a U OHoaecTpyKTopa MUKPO3UM.

[TouBy oOpabateiBasi pe3oit Ha Tryouny 25-28 cm. [lon
00paboTKy MOYBEI BHOCWIIM Opranndeckoe yaoopenwue. [Lnomans
nensiakr — 10 m2. TTouBsl XxO03stiicTBA — TEMHO-CEpbIC JIECHBIC
[IOYBBL. YYET yPOKaWHOCTHU MPOBOAWIN C KaKA0ro pacreHus. I1o-
Jy4yeHHbIE SKCIIEPUMEHTAIbHbIC JaHHbIE MOJBEPrajiuch MaTema-
TUYECKOH 00paboTKe METOJOM JMCIEPCHOHHOTO aHalu3a
(b.A. Toctiexos, 1985).

[TosiBneHre MEpBHIX IUIOAOB Y TMOPUIOB, BBIPAILICHHBIX C
MPUMEHEHHUEM CBUHOTO HaBO3a, oTMevaioch Ha 116-118-e cyTt ot
MOSIBIICHUSI BCXOJIOB, Y PACTEHHIA, BBIPAIIEHHBIX 0€3 MPUMEHEHUS
CBMHOT'0 HAaBO3a, 3TOT MEPUOJ YAJUHSIICS B CpeIHEM Ha 7 THEl
(Tabm. 1).

B Hamem omnbITe 4MCIIO MJI0/I0B HA PACTEHUU IO BapUaHTaM
ombITa Kojedanoch oT 5,3 10 5,7 mryk. X0Tsl JOCTOBEPHBIX OTJIH-
YUl MEKy BApUaHTaMH OIbITa OTMEYEHO He OblI0, oOpaliaer Ha
ce0s1 BHUMaHuUeE, 4TO 0€3 HaBO3a B CPEJHEM Ha pacTeHuH chopMu-
poBasiock 5,3 1ioAa, a Ha JACNSHKaX CO CBUHBIM HAaBO30M —
5,6 (5,7) nnonos.
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Ocob6ennoctu popMupoOBaHNS YPO:KAHHOCTH
Yy TOMAaTOB 110 BAPHAHTAM ONBITA

Tabnuya 1

ITosiBieHue .
Yucao Ypoxaii-
nepBbiX |BrpicoTa Cpennss
IUI0/I0B HOCTb C 0JI-
Bapuant JI0A0B, | pacre- Macca 0IHOT0
| .. Ha pacre- HOTO0 KyCTa,
JHEH oT | HHH, CM mioga, r
HWH, LIT. r.
BCXO0/I0B
be3 naBo3a 124 62 5,3 86 456
Co cauHbIM HaBO- | g 69 5,6 102 571
30M
Chunoii 116 68 5,7 103 587
HaBo3+MHUKpa3um
HCPys 3,6 6,2 0,95 15,7 116,3

CpaBHuBasi KpyITHOCTS IJIOJIOB TIO BAPUAHTAM OIIBITA, OBLIO
OTMEUEHO, YTO PACTEHHS C JICJISIHOK CO CBUHBIM HAaBO30M JIOCTO-
BepHO Obutu KpymHee: 102 (103) mpotus 86 r. JlocTOBEpHO OTIIH-
Yayach M ypOXKaHOCTh Ha JCNISTHKE O€3 CBUHOTO HaBo3a (456 T Ha
KYCT) B CPABHEHUU C PACTEHUSMH C JCJISTHOK C BHECEHUEM CBHHOTO
HaBo3a (571 u 587 r Ha KycCT).

AHanu3upys 1aHHbie Tab. 2, MOKHO OTMETHUTH, YTO MEPUO.T
JI0O TEXHUYECKOW CIEIOCTH IUIO0B Y pacTeHH Tiepiia 6e3 HaBo3a
Obul HeckoNbKO pacTaHyT (114 nueit B cpaBHenuu co 111 wu
109-10 qHSAMU Ha ACISTHKAX CO CBUHBIM HABO30M).

Tabnuya 2
Ocob0ennoctu opMUpoOBaHNS YPO:KaAiHOCTH
Y CJIaJIKOI0 Nepua 10 BAPUAHTAM ONbITA
Ilepuon no Hadama| pooora Yucnao | Cpeansis | Ypoxai-
TEXHHYECKOii cre- . | maomoB | wmacca HOCTH
Bapuant pacTeHui,
JIOCTH TLJI0/0B, o Ha pacTe-| OXHOr0 | C OJHOrO
Hel 0T BCX010B HMHU, IOT. | IJI0AA, T KycTa, I
be3 naBosa 114 61 10,3 145 1494
Co caurbim 109 66 13,2 158 2086
HaBO30M
Ciroii HaBos 111 64 13,6 157 2135
+Mukpazum
HCPys 2,3 6,2 0,88 12,3 128,6
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PacTenusi, BbIpanieHHbIe 110 yIOOPEHHOMY CBUHBIM HaBO30M
¢dbony, nocroBepHo ¢opmupoBaau Oonbiie 1mIoaoB (13,2 u
13,6 mT. Ha pacrenuu npotuB 10,3 mT.) u umenn Oosiee KPyHBIE
10161 ITpoIyKTUBHOCTB Take JOCTOBEPHO OTiIMYaiack. Makcu-
MaJIbHOM OHa ObUTa Ha BapuaHTe CBHHOM HaBO3+MHUKpa3uM U co-
craBiisuia 2,1 Kr ¢ pacTeHus.

B nenom no aByM KyJbTypaM MO>XHO OTMETUTh, YTO pacTe-
HUs, BBIPAILICHHBIE HA JIESHKAX C IPUMEHEeHHneM MHUKpa3nMma, Kak
JIECTPYKTOpa CBUHOI'O HAaBO3a, UMEJIM JIyYlIUE MOKa3aTelIu ypo-
XKAUHOCTH U €€ CTPYKTYphbl B CPABHEHUU C JCIsIHKaMH, rae Mu-
Kpa3UM He IPUMEHSJICS.
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B crartee ykazaHa BO3MOXXHOCTH IPUMEHEHHS OJHOKOMIIOHEHTHBIX
(Taby, BCK, Kpyiizep, CK) u komObunupoBansbix ([Ipectmk, KC, Umunamur,
TIIC, Baiiopanc Maxkc, TKC, Cenect Tom, CK, Omecto KBantym, KC) mpena-
paToB CIOCOOOM TIPEATIOCaOYHOM 00pabOTKH KITyOHEH B TEXHOIIOTUH 3aIUTHI
KapTodens OT BpeTHBIX OpraHu3MoB B benmapycn.

BBenenue. [Tocanounsiit kiyOeHb kapTodens Kak OMoIoTu-
4eCKUI 00BEKT U KaK CPeACTBO NMPOU3BOCTBA SIBIISETCS MEPBOHA-
YaJIbHbIM 3JIEMEHTOM TEXHOJIOTUM BO3JEJIbIBAHUS KYJIBTYpbI, a
npeanocaaodHas o0paboTka KiyOHe — OJJHO M3 BaXKHBIX MEpO-
IPUSITUNA 3aIIUTHI OT BPEJHBIX OPraHU3MOB (IIPOBOJIOYHUK, KOJIO-
pascKuil KyK, T, pU30KTOHHO3, cepedpucTas napiia). B nocnen-
Hue rojpl B Pecriybnuke benapych gaHHbIN npueM sBIsiETCS IIH-
POKO  pacIpOCTpaHEHHbIM,  00pabOTKe  MOMJIEKHUT [0
123,6 ThIC. TOHH KITyOHE.

AHanmu3 JUTepaTypHbIX MCTOUYHUKOB IOKa3al, YTO CYyIIe-
CTBYIOT NMPOTUBOPEUMBHIE JAaHHBIE 110 BIMSHMIO MpPENapaTtoB Ha
BCXO0XKECTh, POCT U pa3BUTHE pacTeHui kaprodens. B pa3HbIx mou-
BEHHO-KJIMMaTndeckux 30Hax Poccun u benapycu npu uzydenuun
BiusiHUA MHCekTopyHruuuaa [pectmwk, KC (1,0 /1) Ha pactenus
coproB Cantd, Yapoaeii, Ceutanok KueBckuii BHISBICHO CHIDKE-
HUe BcxokecTu Ha 2,6—12,0 %, BBICOTHI pacTeHu B (pase BCX010B
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B cpenHeM Ha 6,0 M IO CpaBHEHHIO C KOHTpOJeM 0e3 00paboTKH,
OJIHAKO HE OTMEYEHO JIOCTOBEPHOTO CHHXKEHHs ypoxas. B To
BpeMs Kak Ha coprax ¥Ypaaua, bpus, Pen Ckapiert npu npuMeHe-
HUM KOMOMHHMpOBaHHBIX TipenaparoB [Ipectmwk, KC, Cenect Tom,
KC, Omecto KBantym, KC onpeneneno yBenndeHue BCXO0XKECTU
Ha 6,0-83 % wu xomuyectBa cTebneil kaprodens a0
28,1 ThIC. mIT/Ta IO OTHOIICHUIO K HEOOPaOOTAHHBIM BapHaHTaM
[1;2].

B cBsA3M ¢ 3TUM LEnbI0 Hallel padoThl SBISIIOCH U3YyUEHUE
BJIUSTHUSL OJTHOKOMITOHEHTHBIX ¥ KOMOMHUPOBAHHBIX CPEJICTB 3a-
LIUTBl PACTEHUMN, COACPKALIUX PA3JIMUHBIC JNCUCTBYIOLIUE BELIe-
CTBa MHCEKTULUAHOTO U (YHTUIUIHOTO IEUCTBUS Ha OMOMETpU-
YeCKHe TIOKa3aTeNI Pa3BUTUS PACTCHUN KapTOQens 1 MPOAyKTHUB-
HOCTb.

Matepuanabl u MeToabl. MccnenoBanust mpoBoauiau Ha 0aze
PVII «MHCTUTYT 3amuThl pacTeHui». B cTaTbhe mpeicTaBlIeHbI
JTaHHbIE Ha mpuMepe cpeaHectenoro copra Ckapo 3a roasl, OTIH-
Yarommecs Mo METEOPOJIOTHYECKUM YCIOBUSAM B IIEPUOJI TOCAIKA-
Bcxoabl: 2011 r. (mocratounoe ysnaxuenue) u 2018 r. (Henocra-
TOK BJIary).

Jnst 3amuTsl KapTodenst OT BPEAHBIX OPraHU3MOB U3ydalln
npenaparsl, coaepxkane nmunokianpua (Tady, BCK, 0,4 n/T),
tuamerokcam (Kpyiizep, KC, 0,22 n/T), umunoknanpun + 6uden-
tpuH (MUmupamur, TIIC, 0,4 1/T), uMuAOKIaNpy + MEHIUKYPOH
(ITpectnx, KC, 1,0 n/1), xnornanuaun + neadunyden (Omecto
Ksantywm, KC, 0,35 11/T), THAamMeTOKCcaM + cepakcaH + Iy InoKco-
uun (Baitbpanc Maxkc, TKC, 0,5 n/T), THameTokcaMm + audexona-
301 + ¢ynuokconun (Cenect Ton, KC, 0,4 11/T). Pacxon paboueit
xkuakoctu — 10—15 n/t.

HccnenoBanus Beluch Ha MOCaZKax KapTodelns ¢ 3aceleH-
HOCTBIO PaCTEHUH KoJopaackuM xKykoM 47,0—72,0 % u urcieHHo-
cTeio 10 12,0 oc./y4eTHOe pacTeHue, YTO MPEBBIIMIATIO 3HAYCHUS
OIIB. B nepuopn Bereranuu Kaptodesns B ONBITAX ONPENeIsUI:
BCXOXKECTh PAcCTEHUH, cTeb1eo0pa3yrollyo CIOoCOOHOCTh KITyO-
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HEM, BBICOTY pacTeHUH, npoxoxaeHue dhenodas kaprodens, ypo-
xaiHocTh [3]. JlaHHbIe 00pabaThIBaJIM CTATUCTUYCCKU C UCTIOIb-
3oBanueM Microsoft Excel.

Pe3yabTarhl H MX 00CyKIeHHE. Y CTAaHOBIICHO, YTO U3 BCEX
M3y4aeMbIX IMPErnapaToB TOJBKO MpHU Hcnoib3oBaHuu [Ipectimka,
KC BcxoxecTp pacTeHUN JOCTOBEpHO cHMKanack Ha 11,4 % no
OTHOLICHMIO K BapHaHTy 0e3 00paboTKH, 4TO corjacyeTcs C JaH-
HBIMHU POCCHUICKUX y4eHBIX [1]. B mpoxokaennn heHOIOrnIecKux
¢a3 (Hauano u MaccoBasi OyTOHM3AIMS, HAYaJI0 U MAacCOBOE IBE-
TEHHUE, HA4YaJio0 U TIOJTHOEe OTMUPAaHKUE OOTBBI) JOCTOBEPHBIX OTIH-
YU MEeXAY M3y4aeMbIMU MpernapaTaMyd M BapuaHTamu 0e3 oOpa-
OOTKHU HE BBISIBJIICHO.

Onenka xonuuecTBa cTebiei B (pa3e MOIHBIX BCXOJOB (Ue-
pe3 40 mHei mocie mocaiku) He MmoKa3aja CyIEeCTBEHHOTO pasiiv-
Yds B BapUaHTaX C IMPUMEHEHHEM HCCIEIyEeMbIX IpernapaToB
(4,1-4.9 mt/pactenue), 3a uckiaouenueM Mmumanura, TIIC, rae
OTMEYEHO JOCTOBEpHOE CHIKeHue Ha 1,0 crebGenb/pacteHue mo
CpaBHEHHUIO ¢ KoHTpojeM (4,6-4,9 mT./pacrenne). B pesynbrare
OLICHKH BBICOTHI pacTeHHI KapTodes B (pa3e MOTHBIX BCXO0B He
OTMEUYEHO JOCTOBEPHOTO €€ CHIKEHUS MPU UCTOIb30BaHUH Taly,
BCK u Omecro KBantym, KC, B TO BpeMs kak Ipy IpUMEHEHUU
OCTaJIbHBIX M3y4YaeMBIX MpenapaTroB HAOIIOAAIOCh YMEHbIICHHE
ot 0,7 1o 4,4 cM 1O OTHOIICHUIO K PACTEHHSIM, KIIyOHU KOTOPBIX
OblTn He oOpaboranbl. OgHako K (ase OyTOHMU3AIUA-IBETCHHE
KapTodens oTpulaTeIbHOEe ASUCTBUE HA PACTEHUSI HUBEJIMPOBA-
JIOCh.

Bricokast Ouonoruueckas s¢pexruBHocts (100 %) n3yqae-
MBIX MpEenaparoB B 3alluTe KapTodens OT KOJIOPaJCKOro KyKa,
Kak JOMUHAHTHOrO Qurodara, odecreunna cCOXpaHEHUE ypoxKas
30,0-39,3 % no cpaBHeHuIO ¢ BapuanToM 0e3 0opadotku. [locpen-
CTBOM CTaTHCTHUYECKOH 00pabOTKM TaHHBIX JTIOCTOBEPHBIX Pa3Jiv-
YUl MEX]ly U3y4aeMbIMU TOKCUKAHTAMU KakK 10 OMOJIOTUYECKOMH,
TaK M 10 X03s51iicTBeHHON 3()()eKTHUBHOCTH HE BBISBICHO. Y CTAHOB-
JICHO, YTO U3y4aeMble Mpenaparbl He OKa3bIBaJIl OTPUILIATEIHHOTO
JICUCTBHSI HA IPOAYKTUBHOCTb PACTCHUM.
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3akmouenue. Takum 0O6pa3zoM, HECMOTPS HA TO YTO Mperna-
paThl OKa3bIBaJIM HEraTHBHOE BiMsHUE Ha BcxoxecTh (IIpectmk,
KC), xomuuectBo ctebnet (Mmunanut, TIIC) u BeicOTY pacTeHuit
(Umupamur, TIIC, Kpyizep, CK, Ilpectmwxk, KC, Baiibpanc
Makc, TKC, Cenect Tomn, CK), 310 HE 0Tpa3uioch Ha MPOTyKTUB-
HOCTH pacTeHud. OTcyTcTBHE (DUTOTOKCHYECKOTO JICHCTBUS HA
pacteHus kapTodess ObIJI0O OTMEUEHO NMPH MPUMEHEHHUH ITpernapa-
toB Taby, BCK u Dmecto Kantym, KC. HUccnenyemble mpemna-
paTtbl paspelieHsl JUIsi TPUMEHEeHUsT Ha Tepputopuu berapycu u
HIMPOKO HCIONB3YIOTCS B TEXHOJOTHM 3aIIMThl KapTtodens oT
BPEIIHBIX OPTaHU3MOB.
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[IpencraBneHbl pe3yabTaThl ONMPEAETIEHHUS CIIOCOOHOCTH W30JIMPOBAH-
HBIX U3 OYBEI MonoBsl nipencraputereii pona Bacillus u Streptomyces cru-
MyJHpPOBATh POCT M KOpHEoOpa3zoBaHWE pacTeHWH. Hammyummii mokasarenb
BCXOXKECTH CEMSH TOMATOB ITOCie 00padOTKH pacTBOpaMH IK30METaO0INTOB
(BM) mrrammoB Streptomyces spp. 11 u 182 (107,0-118,0 %), a anuna xopenu-
KoB OoJbiie Ha 15-20 %. Bexoxects cemstH Ha HHGEKITHOHHOM (HOHE MpH 00-
paboTke ceMsiH ToMaToB OakTepuanbHoil cycnensueit (0,5 %) yBennunnach Ha
100 % (mpu xouTpOIE 48,6 %). OOpaboTKa CEMSIH COM KOMIUIEKCHBIM TIpernapa-
toM (OM S. levoris CNMN-Ac-01 + BaHaaumii) MOBBICHIA BCXOXKECTh
Ha 3,5-7,4 %, nnuHy runokoTwied — Ha 17,8 %, a npu TemnepaTypHOM cTpecce
MPUBOANIA K YBEIMUYEHUIO JUIMHBI IPOPOCTKOB Ha 9,7-11,5 %, cbIpoil Macchl —
Ha 11,6 %.

BBenenne. PaccmarpuBas akTyanbHble poOIeMbl OMOTEX-
HOJIOTMM B PAacTEHHUEBOJICTBE, MHOTHE HCCIIEOBATENN CUHMTALOT,
4TO JaNbHEHIIee pa3BUTHE TONYYHT OIHO W3 TPUOPUTETHBIX
HanpaBJIeHUH — IPUMEHEHNE TPUPOJAHBIX U CHHTETUYECKHUX Pery-
JSITOPOB POCTa M MUKPOOHBIX MPETapaToB IS yIydIICHUS TUTa-
HUSl CENIbCKOXO35IIICTBEHHBIX KYJBTYpP M 3aILUTHI X OT O0JIe3HEH,
YTO MO3BOJIMUT PELIUTH CYIIECTBEHHYIO YacTh IPOJOBOILCTBEHHON
nporpaMMbl Ha (hOHE 0XkKH1aeMOro ObICTPOro pocTa HapoaoHace-
JIieHUs1 B pa3BUTHIX cTpaHax. Haxomsce B pusocdepe m obnamast
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CIOCOOHOCTBIO K 00pa30BaHHIO PA3IUYHBIX (PU3HOIOTUYECKH aK-
THUBHBIX BEILIECTB, MUKPOOPTaHU3MbI UTPAIOT CYLIECTBEHHYIO POJIb
B JKU3HU PACTECHUN.

W3BecTHO, YTO MHOTWE MPEACTABUTEIN HU3Y4YaeMbIX TPYII
MUKPOOPTaHU3MOB 00JIaJJal0T CBOWCTBOM CTUMYJIMPOBATH POCT U
pa3BUTHE APYTUX OPraHU3MOB, B TOM UUCJIE€ U PaCTEHUH, T.K. CUH-
TE3UPYIOT TaKue (PU3NOIOTUYCCKU BAXKHBIC BEIIECTBA, KAK BUTA-
MUHBI, aMUHOKHCIIOTBI, (PUTOTOPMOHBI, PEPMEHTHI U TIP.

enpro mccienoBaHUM SBISUIOCH U3YYEHUE BO3MOXKHOCTH
peryJsiliiM pocTa pacTeHUuH MeTadoJuTaMu ILITaMMOB poja
Bacillus u Streptomyces, BbiieIeHHBIX M3 TOYBBI MOJIOBBL.

Marepuanbl u MmeToabl. 13 6omee yem 300 u3054TOB OBLITH
BeIOpaHbI npescTaButenu pona Bacillus u Streptomyces u npose-
PEHBI Ha CIOCOOHOCTh CTUMYJIMPOBATh BCXOXKECTh CEMSIH U KOpHe-
oOpa3oBaHme y cenbxo3pacTenuid. [y mony4yeHus komruiekca M
M3y4aeMble MITaMMbl CTPEITOMULIETOB KyJIbTUBHUPOBAIN Ha KHJI-
KOU KOMIUIEKCHOU cpenie M-I (OCHOBHOM MCTOYHUK yTiiepojia U
a3oTa — KyKypy3Has MyKa) 5 CyT, a IITaMMbl OakTepwii pojaa
Bacillus — na kaprodenbHO-rIIIOKO3HOM cpene 2 cyT. Komruieke
OM mTaMMOB OTHENSUIM OT OMOMAacChl LIEHTPU(PYTUPOBAHUEM.
OO6paboTKy ceMsH pacTeHHUH MPOBOAMIN BOJAHBIMHU PACTBOPAMH
OM crpentomunieToB B pazeeaeHuu 1:200 mo merony Bo3HsakoB-
CKOH.

Pe3yabTarsl. /{71 BBISABICHUS CTUMYJIUPYIOLIECH aKTUBHO-
CTH METa0OJIUTOB U3YyUYaE€MbIX CTPENTOMHUIIETOB CEMEHA TOMATOB
copra JIsna u [IpugHecTpoBhe 0OpabaThiBaM pacTBOpamu OM 3
ITAMMOB TIOCJI€ KyJIbTUBUPOBAHMUS MX HAa KOMILUIEKCHOU cpene
M-I. Hawny4mmii moka3aTeiab BCXOXKECTH ObUI IMOJYYEH IOCIe
00paboTku cemsiH pactBopamu DM mrammoB S. spp. 11 u 182 —
115,0-118,0 % mo cpaBHeHUIO ¢ KOHTpojieM ais copra JIsHa u
107,0-110,0 % nns copta Ilpuanectposbe. Ilocne 3amaunBanus
CeMsiH TOMaTtoB B pactBope DM mramma Streptomyces levoris
CMNM-Ac-01 nnuHa KOpEIIKOB NpPEBbICHJIA KOHTPOJIbHBIE Ha
15,0-20,0 %. Cyxoii Bec KOpenIKoB 00pabOTaHHBIX CEMSIH 000X
COpPTOB NpeBbIIIAN KOHTpOJdb. Hawnyumme nokazarenn y OM
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S.spp. 11 u S. levoris CNMN-Ac-01 (115,0 u 120,0 % st cemsia
copra JIssHa COOTBETCTBEHHO).

bbutn Tarxke ucnoib30BaHbl mrtammbl B. subtilis u3 Beige-
JICHHBIX OaKTEePHAIbHBIX H30JISITOB pU30oc(epbl TOMATOB. Y4er
SHEPTUU IPOpaCTaHUs B KOHTPOJIE MoKasai 66,7 %, a mpu UCTOb-
30BaHMM OakTepuanbHOi cycrensuu B. subtilis BB-09 (1 %) —
97,7 %, a nas B. subtilis BB-10 ( 0,5) — 10 95,5 %.

BcexoskecTs ceMsiH B BET€TallMOHHOM OIbITE Ha HH(EKIIMOH-
HOM (oHe Tpu 00paboTKe ceMsiH OakTepuaIbHOH CycreH3ueil
(0,5 %) yBenmuminace Ha 100 % (ripu koHTpOIsIe — 48,6 %). B onbiTe
CO CTepWJIbHOW MOYBOM 0e3 MH(EKIMOHHOTO (pOHA IPU KOHIICH-
Tpauuu OaktepuanbHoOi cycneHsuu 0,5 % BCXO0XKeCTb yBeJIUYH-
nack Ha 76,5 %, a ipu 0,2 % — Ha 88,2 %. [1pu o6paboTke cycneH-
3uel OMOJIOTUYECKOT0 ATAlIOHA OHA yBenuuuiach Ha 94,1 % Kk KoH-
Tpomto. D deKT OakTepu3ayu COXPAHSIICS 10 IBYX MECAIIEB MIPH
B3aMMOJICHCTBUH OaKTEPHUH C MATOI€HOM B ITOYBE BETETAIIMOHHBIX
cocyoB ipu temneparype 18-22 °C.

bputn mpoBeIeHbI OMBITHI U C TAKOW BaKHOW KYJIBTYpOUl B
MounnioBe, Kak cost. 3aMayMBaHUE CEMSIH COU COpTa 3€HUT U OIlpe-
IeJIEHNEe U3MEHEHUST BCX0XKECTH 10 Bo3AeiicTBHEM DM mramMma
S. levoris CNMN-Ac-01 1 ero BapuaHTOB IPOBOJIMIIN TIPH TEMITE-
patype 27 u 12 °C. OM BapuanTa 1 (2,0 %) yBeIHMUMUBAIOT ATUHY
npopoctkoB Ha 10,7 % (npu remneparype 12 °C), a mpu 27 °C yBe-
JUYEHUE JUIMHBI IpOpOCTKOB coctasisieT 143,15 % u 129,6 % k
koHTpoito. [Ipu DM Bap.1 (1,0 %) u 27 °C npupocT CbIpoii Macchl
npopocTtkoB — 120,3 % k koHTposo. Cyxas macca IpOpOCTKOB
Oonbie koHTpos Ha 44,4; 45,6 u 33,3 % (2,0; 1,0 u 0,5 % coort-
BETCTBEHHO), Torja Kak mpu 12 °C yBeaWYeHHE MPOUCXOIHUT
ToJsibko Ha 18,8 % npu paszsenenun OM 1:200.

O6paboTka KOMIUIEKCHBIM mpernapatoM (OM + BaHaguit
(V)) cemsiH cou moBbICHIIa X BCXOXkeCTh Ha 3,5-7,4 %. JlnuHa ru-
nokotmwien yeennumwnace Ha 17,8 % B Bapumante ¢ OM 0,5 u
0,0001 % V. B ycioBusix TeMneparypHOro crpecca Ipemnapar
(2,0 % 5M u 0,0001 % V) ctumynupoBan yBeTU4eHUE CpeaHei
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JUTMHBI IpOpocTKoB Ha 9,7-11,9 %, ux ceipoit maccsl — Ha 11,6 %
U CyXOH Macchbl NpopocTKoB Ha 13,6 %.

Bbieoowr. Takum 00pa3oM, SK30METaOOIHUTHI BBIJEICHHBIX
13 1mo4BkI IrraMmoB posa Bacillus u Streptomyces moryT paccmar-
pHUBATBCS KaK OCHOBAa HOBBIX OMOIPEAapaToB, PEKOMEHYEMbIX
JUI TIPEATIOCEBHONH 0OpabOTKM CEMSIH CeNbCKOXO3SHCTBEHHBIX
pacTeHuii, 00eCIIeUnBAIOIINX CTUMYJISIIHMIO MPoIliecca KopHeoOpa-
30BaHMS U YBEJIHMUEHHSI MACChl KOPHEH U TIOOETOB.

DOI: 10.22363/09359-2019-127-130
VJIK 633.11:631.527(478)

XAPAKTEPUCTHUKA HOBBIX COPTOB TPUTHKAJIE
ITO MPOAYKTUBHOCTHU B MOJITIOBE
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Hucmumym zenemuru, pusuonocuu u 3awumsl pacmeHuil,
ya. IIoypunop 20, e. Kuwunes 2002, Pecnybnuxa Monodosa,
fanicab4@mail.ru
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Str. Padurii 20, Kishinau 2002, Republic of Moldova

B Monnose co3ngansl u paiionupoBanbl 4 copta tputukaie (Muren 93,
Wnren 33, Unren 35, Unren 40) u 2 (Muren 54, Kocrein), KoTopble TPOXOIAT
TECTUPOBAHUE HA TOCYJAPCTBEHHBIX cOpTOyUdacTKax. [Toka3aHbl pe3ynbTaThl 10
CTPYKTYpE IJIEMEHTOB IPOJYKTHUBHOCTU PACTEHUN U YPOXKaWHOCTH B CpaBHe-
HUHM C OIBITAMH CEJIEKIIMOHHOTO NPOoLiecca ¥ Pa3MHOYKEHHUS Ha OOJIBIINX JEIISTH-
Kax B ['ocKOMHUCCHU 10 COPTOUCHBITAHUIO COPTOB. IIpuBeieHHBIE JaHHBIE 10-
Ka3bIBaIOT, 4yTO copra Tputukaine Uuren 40 u Uaren 54 sBnstorcs 6oiee mpo-
JyKTUBHBIMH, 4eM cTtanaapT Muren 93. Copt Hren 54 no snemeHTam CTpyk-
TypHI IPOAYKTUBHOCTH PAaCTEHHUI MMeeT OoJiee HU3KHE MTOKa3aTeNH, a o Macce
1000 ceMsiH 1 KOIMYECTBY 3epeH MPHONMKACTCS K MIICHHUIIE.

Beeaenne. 3a nocnennue 20 €T KIMMaTUYECKUE YCIOBUS
CHJIbHO U3MEHWINCH, U BBIPAIlMBAHUE 3€PHOBBIX KYJIBTYp TpEOyeT
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HOBBIX TEXHOJIOTHI BO3/IEJIBIBAHMS, B TOM YHCJIE U HOBBIX KYJIb-
Typ, U HOBBIX COPTOB. Tak Kak TpUTHKaJIE SBJIAETCS HOBOM KyJb-
TypOH, CO3JaHHOH 4EJIOBEKOM, B YCIOBUAX MOJIJOBBI BBIpalMBa-
eTcsl Ha OOJIBIIUX MTPOU3BOJICTBEHHBIX IJIOMIA/ISIX COBCEM HE/IaBHO
(10-30 ner). 3aHMMaeMble IUIOUIAAN MO ATY KyJbTypy U3 roja B
roJl pacTyT, M U3 BCEX MOCESHHBIX 3¢pHOBBIX 250-350 ThIC. Ta TpU-
Tukaie 3aaumaet 5-10 Teic. ra. OHa 00/1a1a€T BLICOKUM ITOTEHIIN-
aJOM YpOXaWHOCTH, TOBBIIIEHHOW MOPO30CTOMKOCTBHIO, YCTOM-
YHBa K BUpycaM 1 rpudam, He TpeOyeT BHICOKUX MOKa3aTeIeH mio-
JIOpOJIMS MOYB U UMEET BBICOKYIO MUTATEIbHYI0 IEHHOCTh, HaJIH-
grie OeJiKa C MOBBIMIEHHBIM KOJIHMYECTBOM aMHHOKHUCIOT [1; 2].

Matepuanbl u MeToabl. Vcciae1oBaHUS 3JIEMEHTOB CTPYK-
Typbl TIPOJYKTUBHOCTU U YPOKAMHOCTU COPTOB IPOBOJUIUCH B
2015-2018 rr. McxonHblii MaTeprail IpeACTaBICH Y€TbIPbMSI COP-
tamu Uuren 93, Uuren 33, Unren 35, Unren 40, paitoHnpoBaH-
HbIMU B MoujioBe u n1Bymsi coptramu Muren 54 u Kocren, npoxo-
JIIMMU TecTupoBaHue B ['ockomuccuu. Bee copra Obutn moce-
SITHBI ME€XaHM3upoBaHHO Ha ruiomanu 0,1-0,3 ra B onTUMaIbHBIC
cpoku 1-10 oxTs0ps, o yepHOMy mnapy. B TeueHue Bereranuu
MIPOBOAMIUCEH (peHonornueckue HaOmoAeHus. M3yudann cTpyk-
Typy HPOLYKTUBHOCTU pacTeHuil (15) mo BbICOTE, KyCTHCTOCTH,
YHUCIy 3€pEH IJIaBHOrO KoJioca, Macce 3epHa U Macce 1000 cemMsiH.
Y6opka mpoBogmiack ¢ komOaitnom SANPO 130. Maremaruye-
ckas 00paboTKa SKCIEPUMEHTAIBHBIX JAAHHBIX MPOU3BEACHA IO
nporpamMMmaM Cratucrtuka 7.

Pe3ysabTarsl ucciaenoBanmii. B pesyiabTrare MHOroJIETHEH
paboThI co3/aHbl U nepeaansl B ['ocy1apcTBEHHOE COPTOUCTIBITA-
HHUE 6 COPTOB TPUTHKAJIE, U3 KOTOPHIX 4 pallOHUPOBAHBI, a 2 TIPO-
xoxaT TectupoBanue. Copt Mnren 93 sBnsercs crangaprom. Me-
X0/l U3 aHAJIM3a DJIEMEHTOB MPOAYKTUBHOCTH pacTeHHi (Tadt. 1)
MO’KEM CKa3aTb, 4YTO BCE COPTA UMEIOT OJUHAKOBYIO BBICOTY U KY-
ctuctoctb. Copt MHren 54 mo yucnay 3epeH U Macce 3epHa MpHu-
OmKaeTCst K IOKa3aTessiM MIIEeHUIIe. Y pOXKaHOCTh 3epHa B OIIbI-
Tax U B XO34HUCTBaxX Ha OONBIINX MJIOUIA/IAX MTOKA3bIBAET yBEINYe-
HUE TI0 BceM copTam ¢ 3,5 1o 6,5 1/ra (puc. 1).
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Tabnuya 1

CTpyKTypa NIpoAyKTUBHOCTH COPTOB TpuTHKAJIE (2018 1.)
I'naBHBI KoJ10C Macca 3epua, r
Cont Bric. Yucao
P pact., e | cTedur. Huceao Macca ¢ pacteH. | 1000 3epén
3epeH 3epeH
WNuren-93 | 117,25+ 492+ | 58,83+ | 3,13+ | 10,07+ | 52,74+
1,31 0,34 2,56 0,20 1,11 1,63
Wuren-33 | 116,67+ | 4,25+ | 58,08+ | 2,97+ 8,57+ 51,00 +
1,78 0,33 2,93 0,17 0,31 0,92
Waren-35 | 111,67+ | 3,83+ | 60,75+ | 3,37+ | 10,33+ | 55,53+
1,67 0,32 3,62 0,22 1,09 1,77
WNuaren-40 | 109,00+ | 4,50+ | 63,60+ | 338+ | 10,52+ | 53,06+
1,78 0,45 3,43 0,23 0,86 1,81
Wuren-54 | 12231 +| 4,46+ | 51,15+ | 1,94+ 6,58 + 37,80 +
0,96 0,33 1,38 0,08 0,55 0,78
Kocten |116,00+| 3,8+ 81,00+ | 3,20+ | 10,88+ | 40,32+
1,25 0,25 5,08 0,15 0,50 2,13
7
6 :
; :
4 g
t/ra i . . g m2015
3 = & 02016
2 - RE— NE =
L :: NS = H 02017
0 NI N & ‘ 52018
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Puc. 1. YpoxaitHOCTb COPTOB TPUTHKAJIE
BblBOI[bI. HpOBeI[eHHI)Ie HCCIIEO0OBAaHMS ITOKAa3aJIn, 4YTO COPT

tputukasie Muren 40 no npoyKTUBHOCTH U YPO’KalfHOCTH NPEBBI-
cun cragaapt Muren 93 u B 2016 r. 6611 paiioHUPOBaH.
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B aHOMaisibHBIE TOZIBI 110 KIMMAaTHYECKUM YyCIOBUSIM B PM
BCE HAIIIM COPTa TPUTHUKAJIEC JIEMOHCTPUPYIOT BBICOKYIO ypOXKaii-
HOCTh U SIBIISIIOTCS OoJiee 3P PEeKTUBHBIMH IO CPABHEHHUIO C TIIIIe-
HUIIEH.
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nmoit yuensrid. 2015, Ne 22 (2). C. 14-18.
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BEIsIBIIEHO TIOJIOKHUTENBHOE BIMSHHAE INTAMMOB SHIO(PHT-
HBIX OakTepuii, 0O0ecreunBIINX NPUOABKY ypoxkas KiryOHeil Ha 8-
20 % ¥ mWTaMMOB, UCKIIIOYAIOUINX MOTEPHU MPU XpaHEHUH. YTHE-
TEHHE POCTa MHOKYJIHMPOBAHHBIX PACTEHUM B Hauayie BereTaluu

* UiccnedosaHusi yacmuyHo noddepxarsi epaHmom PH® (Ne 18-76-00031).
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CBSI3aHO C TIOBBIIIEHUEM TIOCTBETETAIIMOHHON yCTOHYMBOCTH K 00-
JIE3HSIM MTPOU3BEIEHHBIX UMH KITyOHEH KapToders.

DOHI0(DHUTH KOJOHU3HPYIOT MEXKKJICTOYHBIE MPOCTPAHCTBA
pacTeHMii, yCTaHaBIMBasg ¢ HUMU MYTyaJlHCTUYECKUE JTHO0 KOM-
MEHCAJTUCTCKUE B3auMooTHoIIeHus [1]. Xapakrep Takoro cumou-
032 MOXKET 3aBHCETh OT COBMECTUMOCTU I'€HOTUIIOB OaKTepuil u
pactenuii [2], mo3sl U GopMbI OakTepHalbHOTO Tpenapara [3],
ycnosuit cpenpl. Lleabro pa6oTsl sBisu1ach omeHka 3 GeKTHBHO-
CTH MHOKYJIALIUYA O€3BUPYCHOT'O 03/10pOBJIEHHOIO MaTepuasa Kap-
Todenss mTamMMamMu SHIO(DUTHBIX OaKTepuil B MUKPOIIOJIEBBIX H
MOJIEBBIX YCIIOBUSX U YUET MOTEPh YPOKast MPU XPAHCHUH.

Marepuannl 1 Metoabl. [lItammer Bacillus subtilis B u E
B3AThl U3 Kosuekuuu bamkupckoro HUUCX YOUL[ PAH,
mrammbl C u D nipegoctaBnensl cotpyanukamu HBIT «bamlu-
kom». [lItammsl B, C u D KyabTUBHUpOBaIM B KHUAKON CPE/IE U BHO-
cuu B mo3e 108 xr./r kiyoHs. [lItamm E B Buae BogHO#M cycnieH-
3UM CYTOYHOH KyJNbTyphl OAKTE€pHiA, CMBITOM C TBEPIIOH arapuso-
BAHHOU CpeJibl, BHOCHUJIU B J103€ 10° ki./r KIIyOHs1. BeipariieHHbie B
TUIPOIIOHNKe KiyOHu kaptodens (Solanum tuberosum L., copt
KykoBCcKuii paHHUI) ONPHICKUBAIN OAKTEPUSMHU 3a CYTKH JI0 T10-
caskiu. MHUKpOIoyieBOil ONbIT B 4-KpaTHOM MOBTOPHOCTU IPOBO-
JIWIA B YCTAHOBJIEHHBIX Ha OTKPBITOM BO3AYyX€ Ba30oHaX, KyJa Io-
MeIaiy 1o 5 Menkux KiyOHe# kaprodens. [loneBoit onbIT mpo-
BOJIWJIU TIO CTaHAAPTHON arpOTEXHUKE B TPEX MOBTOPAX.

Pe3yabTaThl M HX 00Cy:KIeHHe. B MUKpPOIIOJIEBOM OIbITE
BBICOTA HAQ/J3€MHOW YacTH BCEX MHOKYJIMPOBAHHBIX PAacCTEHUU B
HayvaJie BereTanuu ObUia HUKEe KOHTPOJISI ¢ HAUOOJIBIIIUM OTCTaBa-
HUEM B pocte npu 00padoTke mramMmmoM E (tabn. 1). B ¢asze nge-
TEHUsI BBICOTA PACTEHUI BCEX BapUAHTOB OIbITA CPABHSJIACH, B
a3y co3peBaHUs OHA MPOAOJIKAIa YBEIMYUBATHCS B BapHaHTax
obpabotok mrammamu C, D, E. Pactenusi, 00paboTaHHBIEC TITaM-
MoM B, obpazoBanu Ha 60-75 % Gosbllie HAI3EMHBIX TTOOETOB 110
CPaBHEHHIO C KOHTPOJEM B TEUEHHE BCErO0 CE30HA. OJTOT XKe
HITaMM CIOCOOCTBOBaJl 00pa3oBaHUIO KiTyOHel Ha 88 % Oosbiie
KOHTpOJIS, HO UX Macca He oTiandasiachk ot KoHTpous. [lItammer C
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1 D ynyqiuinm no CpaBHEHHUIO ¢ KOHTPOJIEM MMOKa3aTEeIN PACTCHUI
1o KonuyecTBy KiyOHe# (60 % mpubaBku), HO He 1o Macce. O0-
pabotka mramMMoM E ymMeHbIIMIIA IPOTyKTUBHOCTH KITyOHEH.
Tabauya 1
Broicora (H, cm) u kostuuecTBo cTedJieii (Qst), komuecTBo kiayoneii (Qkl)
u ux macca (M, r) B pa3uble ¢a3bl pocTa NPy BhIpallMBaHNu KapTodest
B MUKPOIIOJIEBOM ONBITE

1T I Bexoabt I{BeTenune Co3peBanue Oﬁ}?;;gii;"e
H Qst H Qst H Qst QKl M

KonTposs 9 4 10 5 11 5 8 92
B 8 7 12 8 11 8 15 95
C 9 5 11 6 15 6 13 92
D 7 5 12 7 14 7 13 85
E 6 4 11 6 15 6 6 41
HCPys 2 0,6 2 0,3 1,5 0,3 2 3

B noneBom onbite nHOKyIsinus mrammamu B, C u D npu-
BeJIa K MOBBIIICHUIO ypokas kapTodens Ha 8-20 % 1o cpaBHEHHIO
¢ KoHTpoJsieM (Tabm. 2). Jlyummue mokazarenu odecrieumiia oopa-
6otka mrTammoMm C, mpH KOTOpOW pacTeHHst cHOpMUpPOBAIN Ha
39 % Oomnblie KpynHbIX KiIyOHEH u Ha 25 % Mmenkux. CXoaHble
pe3yabTaThl Aaja MHOKYJSAus mrammamu B u C, nepBblit u3 Ko-
TOPbIX BHEC OOJNBIIMN BKIAJ B CTPYKTYpPHBIE XapaKTEPUCTUKH
ypoxasi, a BTopoil — B Maccy kiyonei. O6paboTtka mrammom E,
TaK e KaK U B MUKPOIIOJIEBOM OIIbITE, IPUBENIA K CHIKEHHUIO YPO-
xast kaprodens. Yepe3 2 mec. XpaHeHUsI ObUIM TPOAHATH3HPO-
BaHbI IOTEPH yposkas OT O6ose3Hel. Bee kiyOHHU, MOTy4eHHbIE OT
pactenuii, oopadoranHbix mrammamu B, D u E, ocraBanucsk 310-
poBeiMH. B koHTpOse u BapranTte 00padboTku mrammom C ObLTO
obnapyxeHno 1,0 u 0,8 % 3arnuBmux kiayOHei. Cremxyer oTme-
TUTh, YTO UIMEHHO B 3TUX BapUaHTaX OMbITa HE ObUIO BPEMEHHOM
3aJIEpP’)KKHU pocTa B BBICOTY Ha CTaJAMU BCX0J10B (cM. Tabi. 1). Top-
MO>KE€HHE POCTa B HaYaJIbHbIE CTAIUU PA3BUTHUS MOXKET OBITH CBS-
3aHO ¢ (JOPMHUPOBAHNEM UMMYHHTETA K (pUTOMAaTOreHaM MO/ BJIU-
STHEM 2HJIO(UTHBIX OaKTePUA.
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Tabnuya 2
MponykrusHocts (I1, r/kycT), KoauyecTBo KpynHbIX (K/KyeT), Meakux
(M/kyeT) KJIyOHeH B 110JIEBOM ONbITE M 3arHUBIINX PH XpaHeHuH (3x)

IITammbl K M 1 Macca, /ra 3x, %
KonTpons 1,9 2,7 600 240 1
B 2,2 3.4 648 259 0
C 2,7 3.3 718 287 0,8
D 2,1 2,0 678 271 0
E 1,2 1,2 513 205 0
HCPys 0,3 0,2 36 14,5

3axarouenne. OnpeneseHsl MTaMMBI SHIO(UTHBIX OakTe-
pwii, obecrieunBie npudasky 8-20 % ypoxkas Ki1yOHEW B moJe-
BeIX ycnoBusx. [uddepeHnupoBaHHOoe BIMSHUE pa3HBIX IITaM-
MoB B. subtilis Ha pocT u pa3zBuTne KapTodes SBIIETCS OCHOBOM
MOJIETIbHBIX MCCIIEJOBAaHUN CBSI3M POCTOBBIX XapaKTEPUCTUK WHO-
KyJIUPOBAHHBIX PACTCHUH C MHIYKIUCH PUTOMMMYHHUTETA U Ipe-
0JI0JICHUEeM OMOTHYECKOTO CTpecca IPH IMOCTBEreTallMOHHOM Xpa-
HEHHUHU KITyOHE.
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