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FORMATION OF YIELD AND SOWING QUALITIES OF
WINTER WHEAT SEEDS UNDER THE INFLUENCE OF
MICROFERTILIZERS IN THE SOIL AND CLIMATIC CONDITIONS
OF THE FOREST-STEPPE OF WESTERN UKRAINE

Thor VOLOSCHUK, Olexandra VOLOSCHUK, Valentyna HLYVA, Andriy MARUKHNYAK
Institute of Agriculture of Carpathian Region of National Academy of
Agrarian Sciences of Ukraine, Lviv, Ukraine

Abstract. The present study investigated the effect of chelated forms of microfertilizers applied in the tillering-
shooting phase on the background of mineral nutrition (N, P, K, ) with the phased application of nitrogen in stages
IV and VII of organogenesis on the seed productivity and the sowing qualities of seeds of the winter wheat variety
Benefis. The studies were conducted according to the generally accepted methods. The processing and synthesis
of research results were performed using Microsoft Excel. The obtained data were processed by the method of dis-
persive and correlation analysis. The experimental results confirm that the use of chelated forms of microfertilizers
contributes to winter wheat seed productivity. Grain yield increases by 0.12 -0.34 t/ha, the yield of conditioned
seeds — by 2-6%, seed yield increases by 0.20-0.71 t/ha, the coefficient of seed reproduction — by 0.8-2.9 units, the
mass of 1000 seeds — by 0.3-1.8 g. The optimal level of plant nutrition at the expense of better assimilation of trace
elements has a positive effect on the formation of sowing qualities of winter wheat, increasing the mass of 1000
seeds by 0.6-2.8 g, seed germination energy — by 1.8-6.3%, laboratory germination — by 0.8-3 0%. The highest ef-
ficiency was obtained with the application of the complex microfertilizers Orakul copper chelate (1-2 I/ha), Orakul
biocobalt (0.15-0.20 1/ha) and Orakul multicomplex (1-2 I/ha).

Key words: Winter wheat; Microfertilizers; Crop yield; Sowing qualities; Seeds.

INTRODUCTION

One of the components of crop cultivation is the optimization of nutritional conditions. In the cost
structure, the essential element is mineral fertilizers, which make up a significant proportion (up to 50%)
and on which the relationship of all the others is built. However, in order to ensure an optimal level, apart
from macroelements, microelements are also necessary, which are of very important and unchanging
value in the fertilizer system (Vernadsky, V.I. 2003; Honchar, L.M. 2006; Borysyuk, B.V. 2008; Konon-
chuk, N.P. 1986; Tkachuk, K.S. 2005b; Stakhiv, M.P. 2006; Marchuk, 1.U. 2012).

For the plant organism, trace elements are divided into necessary (Co, Fe, Cu, Zn, Mn, I, F, Br) and
conditionally necessary (Al, Sr, Mo, Se, Ni), the value and localization in the organs of some elements
are unknown (Sc, Zr, Nb, Au, La, etc.) (Mineev, V.H. 2004).

Without trace elements full assimilation of the basic fertilizers (nitrogen, phosphorus and potassium)
by plants is not possible, and the peculiarities of their action in physical and biological processes mani-
fest them as biological activators. Despite their very low content in the plant, they play an important role
in redox reactions, that is the basis for necessary plant organism processes like respiration and photosyn-
thesis. They are part of the main physiologically active substances, they increase the enzymatic activity
of plants, improve the absorption of nutrients. Under their influence, plants become more resistant to
adverse environmental conditions, as well as to the diseases and pests (Tkachuk, K.S. 2005a; Demisheyv,
L.F. 2011; Baidenko, I.L. 2012; Zherdetsky, I.M. 2009).

Microfertilizers are necessary components of the integrated use of chemicals - the material basis for
the quantity and quality of crop products. A scientifically based system for their use allows us to solve
several critical agricultural tasks: ensuring the reproduction of soil fertility, obtaining high-quality prod-
ucts, increasing the profitability of crop production, etc. However, this productivity factor is far from ful-
ly involved, since the lack of one of the microelements in plant nutrition is responsible for the formation
of low yields and product quality (Hospodarenko, H.M. 2009; Bulygin, S.Yu. 2007; Buryak, Yu.l. 2015).

Most soils have a high absorption capacity of trace elements, so applying them in the form of pure
salts is impractical. Such microfertilizers are poorly soluble and are useful only on soils with an acidic
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and slightly acidic reaction of the soil solution. In neutral and weakly alkaline soils, inorganic salts are
converted into slightly soluble and hardly accessible compounds (hydroxides, carbonates) that are not
available for plants (Hospodarenko, H.M. 2015; Fateev, A.L. 2013).

Winter wheat takes with the harvest a significant amount of nutrients from the soil, so for the forma-
tion of 1 ton of grain it is necessary: 28-37 kg of nitrogen, 11-13 kg of phosphorus, 20-27 kg of potas-
sium, 5 kg of calcium, 4 kg of magnesium, 3.5 kg of sulfur and 5 g of boron, 8.5 g of copper, 270 g of
iron, 82 g of manganese, 60 g of zinc, 0.7 g of molybdenum (Voloshchuk, 1.S. 2017).

MATERIALS AND METHODS

The studies were carried out in the Laboratory Seed Production of the Institute of Agriculture of Car-
pathian Region of NAAS (National Academy of Agricultural Sciences) during 2015-2017.

The plough layer on the experimental plots was characterized by the following agrochemical parameters:
humus content (by Tyurin) - 1.9%, salt extract pH (potentiometric method) - 4.8, hydrolytic acidity (by Kap-
pen-Hilkovits) - 2.93 mg eq. / 100 g of soil, the content of mobile phosphorus and potassium (by Kirsanov)
- 98 and 86 mg per 1 kg of soil, easily hydrolyzed nitrogen (by Cornfield) - 88 mg per 1 kg of soil.

Weather conditions in the years of research had specific characteristics. Summer, except for June, and
autumn 2015 were wet. The winter period was warm; in February the air temperature was 0.9 ° C with a
norm of 4.3 ° C. The temperature regime of the spring months was within the average long-term data, and
the summer was very hot. The average annual rainfall was 87% of the norm, in May they exceeded it by
145%, September - 144%, November - 186%. The year 2016 was marked by a high temperature regime
of on 1.79 ° C and less rainfall (55.7% of the average long-term indicator). September weather conditions
were characterized by increased temperature conditions and sufficient moisture, which contributed to the
intensive growth and development of plants. Autumn was cold and very wet. In October, the air tempera-
ture was lower by 1.2 © C with precipitation amounts of 259.3%, and in November by 0.2 ° C, precipitation
- 174.4%. The temperature regime of the winter months of 2017 was within the average long-term data
with slightly lower precipitation in January. The transition through 5 © C took place in the first ten days
of March with a slight decrease to 3.2 ° C in the second at the norm (0.1 © C), which contributed to the
restoration of the spring vegetation of winter grains. Higher temperature conditions with less precipitation
(68.4% of the average long-term data) were observed in April. June, July and August were warm and dry.

The area of the experimental plot was 56 m?, the accounting one - 50 m? Placement variants were
systematic, repetition - 3-fold. The seeding rate of winter wheat seeds - 5.5 million viable seeds / ha.

Sowing qualities of seed varieties corresponded to DSTU 4138-2002 (State Standard of Ukraine)
(Crop ... 2003).

The studies were conducted according to generally accepted methods. Processing and synthesis of
research results were performed using Microsoft Excel. The obtained data were processed by the me-
thod of dispersive and correlation analysis (Dospekhov, B.A. 1985).

Composition of microfertilizers: Orakul copper chelate (Cu - 100 g /1, N -89 g /1, SO, - 126 g /1,
calamine - 200 g /1), the application rate is 1-2 1/ ha; Orakul biocobalt (Co - 50 g /1, SO, - 67, N - 24
amino acids - 130 g /1) the application rate of 0.15-0.20 1/ ha; Orakul biozinc (Zn - 120 g /1, N - 52,
SO, - 73, amino acids - 281 g /1) application rate 0.5-1.0 1/ ha; Orakul biomanganese (Mn - 50 g /1, SO,
- 75, N - 30 amino acids - 139 g/ 1) application rate of 2-3 1/ ha; Orakul multicomplex (N — 184 g/ 1,
PO, - 66,K O -44,S0,-36,Fe-6,Cu-8,Zn-8,B-6,Mn-6,Co-0.05 Mo-0.12 g /1) application
rate 1-2 1/ ha.

RESULTS AND DISCUSSIONS

Weather conditions for the period of seed formation 2015-2017 were favorable for the obtaining of
biologically valuable seeds (Table 1). With the sum of active temperatures in the 1st decade of June -
July IT it was 521 °© C in 2015, this indicator was higher by 15 ° C, in 2016 - by 53 ° C, and in 2017 - by
38 ° C. For the average long-term rainfall (98 mm) for this period, during all years the sum of precipita-
tion was lower by 17 mm in 2015, 16 mm in 2016 and 41 mm in 2017.
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Table 1. The sum of effective temperatures (° C) and the amount of precipitation (mm) for the period of
seed ripening (2015-2017)

Air tempera‘gure in decades, Sum.of Precipitation, mm Amount of
C effective .
Year precipita-
IIJune | TJuly | IJuly | ®©MPera~ 1yfjune| IJuly | HJuly | tion mm
tures, °C ’
2015 16.1 18.3 19.2 536 14.9 9.0 56.7 81
2016 18.6 20.6 18.2 574 19.8 14.1 47.7 82
2017 20.4 16.9 18.6 559 10.4 324 13.7 57
Average long-term
indicators 172 | 167 | 182 521 33.0 | 320 | 330 98

Studying the effectiveness of the chelated forms of microelements in the winter wheat nutrition sys-
tem, we found that, depending on the composition of the microfertilizer, the presence of these microele-
ments in the soil, their digestibility by plants and weather factors, their influence was different.

From the data table 2 shows a significant increase in grain yield under the influence of foliar appli-
cation of microelements, which in 2015 for SSD; 0.03 (Smallest significant difference) ranged from
0.16 t / ha (Orakul Biozinc) to 0.21 t / ha (Orakul multicomplex). The best weather conditions in 2016
contributed to the formation of high grain yield of winter wheat of the Benefis variety compared with
the previous year by 0.32 t / ha. The effectiveness of the used trace elements compared with the control
(without treatment) was also higher by 0.12-0.44 t/ ha (SSD, 0.06). In 2017, this indicator ranged from
7.29 t / ha at the control (without foliar plant nutrition) to 7.67 t / ha (Orakul multicomplex), the differ-
ence between the variants was 0.10-0.38 t/ ha (SSD; 0.08).

Table 2. The effect of foliar application of micronutrients on grain yield of winter wheat of the Benefis
variety (2015-2017), t / ha

Year Average
Experience variant Application 2015 2016 2017
rate, 1/ ha +to +to +to +to
t/ha t/ha t/ha t/ha
control control control control
C"“tri’rlegvtvrg:r‘l’gt P | Gater400 | 705 | - | 732 | - | 720 | - |722| -
Orakul copper chelate 1-2 7,22 0,17 7,68 0,36 7,54 0,25 7,42 0,26
Orakul biocobalt 0.15-0.20 7.23 0.18 7.52 0.20 7.39 0.10 7.38 0.16
Orakul biozinc 0.5-1.0 7.21 0.16 7.44 0.12 7.37 0.08 7.34 | 0.12
Orakul biomanganese 2-3 7.22 0.17 7.56 0.24 7.42 0.13 740 | 0.18
Orakul multicomplex 1-2 7.43 0.21 7.76 0.44 7.67 0.38 740 | 0.34
Average 7.23 7.55 7.45
SSD 0.03 0.06 0.08

05
Note. The phase of the microfertilizers application: tillering - shooting.

Compared with the control, for three years of research, a reliable increase in grain yield was obtained
using all the studied microelements. The highest yield was from the use of Orakul copper chelate - 0.26
t / ha and Orakul multicomplex - 0.34 t / ha. The increase in yield from the use of Orakul biocobalt and
Orakul biozinc was within the limits of error and a reliable 0.06 t / ha between the microfertilizers Ora-
kul biozinc and Orakul biocobalt (SSD, 0.04).

Microfertilizers applied in foliar feeding of plants against the background of mineral nutrition posi-
tively influenced the yield of conditioned seeds (Table 3). If on the control, this indicator was 70%, then
with the use of microfertilizers it increased by 2-6% (SSD,, 4.46). The highest yield of conditioned
seeds was with the use of microfertilizers Orakul multicomplex - 75%.
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Table 3. The effect of foliar application of trace elements on the yield of conditioned seeds of winter
wheat Benefis variety (2015-2017), %

. Year Average
Experience variant Application 2015 2016 2017
rate, 1/ ha o +to % +to 9 +to % +to
control control control control
Control (without crop water 400 70 ) 71 ) 70 ) 70 )
treatment)
Orakul copper chelate 1-2 74 4 76 5 75 5 75 5
Orakul biocobalt 0.15-0.20 71 1 74 3 73 3 73 3
Orakul biozinc 0.5-1.0 71 1 73 2 72 2 72 2
Orakul biomanganese 2-3 73 3 75 4 74 4 74 4
Orakul multicomplex 1-2 75 5 77 6 76 6 76 6
Average 73 74 73 73
SSD,, 1.0 1.5 1.0

Note. The phase of the microfertilizers application: tillering - shooting.

The yield of seeds on the experiment variants ranged from 5.08 to 5.79 t/ ha with SSD , 0f 0.08-0.10
depending on the yield of conditioned seeds (fig.).

Compared to the control (without crop treatment), the microfertilizer Orakul copper chelate contri-
buted to a greater increase in seed yield by 0.52 t / ha, due to less damage to plants by diseases.

As to the use of the microfertilizer Orakul biocobalt, the seed yield was higher by 0.28 t / ha, and
as to the use of the Orakul biozinc by 0.20 t / ha, the Orakul biocobalt by 0.40 t / ha. The highest yield
increase was ensured by microfertilizer Orakul multicomplex - 0.71 t/ ha.
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Fig. The yield of winter wheat seeds depending on the use of chelated forms
of microelements (2015-2017), t/ ha

For foliar feeding of plants with microfertilizers, the coefficient of seed reproduction was reliably
increased by 0.8 units (Orakul biozinc) - 2.9 units (Orakul multicomplex) (SSD,, 0.7-0.8) compared
with the control (without crop treatment) (Table. 4).



Thor VOLOSCHUK, Olexandra VOLOSCHUK, Valentyna HLYVA, Andriy MARUKHNYAK. Formation of yield and sowing qualities of winter... (3-9)

Stiinta agricola, nr. 2 (2019) 7

Table 4. The effect of foliar application of microelements on the coefficient of seed reproduction of
winter wheat Benefis variety (2015-2017), units

Applicati Year
pplication Average
Experience variant rate, 2015 2016 2017
1/h . *to . *to . + to . =+ to
a units units units units
: control control control control
Control (withouterop |0 400 | 198 | - [ 208 | - | 204 | - | 203 -
treatment)
Orakul copper chelate 1-2 21.4 1.6 23.2 2.4 22.6 2.2 22.4 2.1
Orakul biocobalt 0.15-0.20 20.5 1.0 22.2 1.4 21.6 1.2 21.4 1.1
Orakul biozinc 0.5-1.0 20.4 0.9 21.7 0.9 21.2 0.8 21.1 0.8
Orakul biomanganese 2-3 21.1 1.3 22.7 1.9 22.0 1.6 21.9 1.6
Orakul multicomplex 1-2 22.3 2.5 23.9 3.1 23.3 2.9 23.2 2.9
Average 20.9 224 21.9
SSD 0.8 0.7 0.7

05
Note. The phase of the microfertilizers application: tillering - shooting.

The various indicators of seeds sowing qualities were formed under the influence of microfertilizers
(Table 5). If on the control, the mass of 1000 seeds (without crop treatment) was 42.5 g, then with their use
it increased in 2015 by 0.3-2.2 g, in 2016 - by 0.1-2.8 g, and in 2017 - 0.6-2.3 g. The highest average index
of 1000 seeds mass provided microfertilizers - Orakul multicomplex (45.3 g), Orakul copper chelate (44.6
g), the increase to control was 2.8 and 2.1 g. According to SSD ; 0.31-0.55 reliable was the increment of
1000 seeds mass for all variants of the experiment. A significant increase (SSD, 1.1-1.9) of the average
seed germination energy to the control was with the use of Orakul copper chelate by 4.5%, Orakul bioco-
balt - 2.8%, Orakul biozinc - 1.8%, Orakul biomanganese - 2.2%, Orakul multicomplex - 6.3%.

The high level nutrition of winter wheat plants is due to mineral fertilizers applied at the rate of
N,,P,K,, with phased nitrogen application in IV and VII stages of organogenesis and microfertilizers
in the phase tillering - shooting ensured high laboratory germination of seeds. If on the control this
indicator was 92.5%, then with the application of Orakul copper chelate it increased by 2.0%, and for
the Orakul biocobalt it increased by 1.8%. Laboratory germination was low with the use of the Orakul
biozinc - 93.3%, or 0.8% to the control, and the highest one for the Orakul multicomplex - 95.5% (to
the control, 3.0%).

Table 5. The effect of foliar application of microfertilizers on indicators of sowing qualities of winter
wheat seeds Benefis variety (2015-2017)

Application | Mass 1000 seeds Germination Labqratqry

Experience variant rate, e Cherey.— germipation.
1/ha £ control v control v control

Control (withouterop | o400 | 425 . 81.1 . 92.5 .
treatment)
Orakul copper chelate 1-2 44.6 2.1 85.6 4.5 94.5 2.0
Orakul biocobalt 0.15-0.20 43.9 1.4 83.9 2.8 94.3 1.8
Orakul biozinc 0.5-1.0 43.1 0.6 82.9 1.8 933 0.8
Orakul biomanganese 2-3 43.6 1.1 83.3 22 93.8 1.3
Orakul multicomplex 1-2 453 2.8 87.4 6.3 95.5 3.0
Average 43.8 84.0 94.0
SSD 0.44 1.5 1.3

Note. The phase of the microfertilizers application: tillering - shooting.

CONCLUSIONS

The experimental results confirm that the use of chelated forms of microfertilizers in the phase of
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tillering - shooting on the background of mineral nutrition of plants at the rate N, P, K,  with phased
application of nitrogen in IV and VII stages of organogenesis contributes to winter wheat seed produc-
tivity. The grain yield increases by 0.12-0.34 t / ha, the yield of conditioned seeds - by 2-6%, seed yield
increases by 0.20-0.71 t / ha, the coefficient of seed reproduction - by 0.8-2.9 units, the mass of 1000
seeds - by 0.3-1.8 g. The optimal level of plant nutrition at the expense of better assimilation of trace
elements has a positive effect on the formation of seeds sowing qualities, increasing the mass of 1000
seeds by 0.6-2.8 g, seed germination energy - 1.8-6.3%, laboratory germination - 0.8-3.0%. The highest
efficiency was obtained with the application of complex microfertilizers Orakul copper chelate (1-2 1/
ha), Orakul biocobalt (0.15-0.20 1/ ha) and Orakul multicomplex (1-2 1/ ha).
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OUTPUT OF BIOETHANOL FROM SUGAR SORGHUM
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Abstract. The article provides the results of studies about the effect of basic fertilizer and foliar nutrition of
sugar sorghum plants on energy and bioethanol yield in the conditions of the Forest-Steppe southwestern part of
Ukraine. The assimilation surface area of sorghum leaves in the variant with the application of N P, K and foliar
nutrition in the phase of tillering by the Yarylo preparation at the rate of 3 1/ha increased from 39.6 to 49.1 thousand
m?/ha compared to the control and the net productivity of photosynthesis increased by 3.29 g/m? per day. The sugar
content of sorghum stem juice in the stage of panicle formation and wax ripeness of grain in this variant increased
by 1.7% — from 15.2 to 16.9%, and the sugar collection — from 5.16 to 8.68 t/ha compared to the control without
fertilizer. A high yield of bioethanol was achieved when harvesting sugar sorghum in the wax ripeness phase —
ranging from 2.26 to 2.28 t/ha. In the variant using mineral fertilizers (N, P, K, ) in autumn and foliar feeding in
spring in the tillering phase with the complex microfertilizers Yarylo (3 1/ha) the bioethanol yield was 1.51 t/ha
(panicle earing stage) and 2.58 t/ha (wax maturity stage).

Key words: Sugar sorghum; Mineral fertilizers; Foliar nutrition; Productivity; Bioethanol yield.

Pedepar. B crarbe nmpuBeseHbI pe3ynnbTaThl UCCICIOBAHUH O BIMSIHUM OCHOBHOTO YOOpPEHHS M HEKOPHEBOM
TIOIKOPMKH PAacTeHUH COPro CaxapHOTO Ha BBIXOJ SHEPIUH M OMOITaHONA B YCIOBMSX FOTO-3aIIAJHON YacTH
Jlecocrenu Ykpaunsl. [Lnommas acCHMUISIMOHHON OBEPXHOCTH JIMCTHEB COPro Ha Bapuante BHeceHust N, P K o
1 HEKOPHEBOHM TMOAKOPMKH B (ha3e KyIIeHHUs IpermaparoM SIpbuio HOPMOW 3 Ji/ra MO CpaBHEHHIO ¢ KOHTPOJIEM
yBenuuuBanach ¢ 39,6 no 49,1 teic. M? /ra; 4KucTas NPOAYKTHBHOCTH (DOTOCHHTE3a yBenudmiach Ha 3,29 r/m’> B
cytku. Coneprkanue caxapa B Coke credneit copro B (assl popMHUpOBaHHS METENKH U BOCKOBOW CIIEIIOCTH 3€pHA B
9TOM BapHaHTe yBenuumioch Ha 1,7% — ¢ 15,2 no 16,9%, a xommyectBo caxapa — ¢ 5,16 1o 8,68 1/ra 1o cpaBHEHUIO
¢ KoHTporeM (6e3 ymoOpenwuit). Beicokuii BeIXox OnosTaHoma OBLT Mpu cOOpe COpPro caxapHOro B (ha3y BOCKOBOU
CTEJIOCTH — B Tpeaenax ot 2,26 mo 2,28 T/ra. B BapmaHTe BHECCHUS ¢ OCEHH MHHEPAJIBHBIX yIOOpEeHHUA HOpMOH
N PsoKyo, @ BECHOI — IpOBeeHHE BHEKOPHEBOI MOAKOPMKH B (ha3y KYILICHHs KOMILICKCHBIM MUKDOYLOOpCHHEM
SApeio 3 m/ra oH cocTaBUI B (paze BEIOPACHIBAHUS METEIIKH U BOCKOBOM CIICIIOCTH COOTBETCTBEHHO 1,51 12,58 T/ Ta.

Kurouesnble caoBa: Copro caxapuoe; @on nutanus; HexopHeBas noakopmka; [IpoyKTUBHOCTb pacTeHMIA;

Brixoz 6nosranona.

INTRODUCTION

The growing scarcity of petroleum products, their high cost and the deterioration in their use of the
state of the environment are pushing for alternative sources of energy. Promising in this regard is the
use of energy photosynthetic activity of plants in the form of bioethanol, the production of which has
increased more than three times in the last decade. It is mainly used as fuel mixtures to increase octane:
the addition of 10% bioethanol to gasoline can reduce aerosol particulate emissions by 50%, and carbon
monoxide emissions by 30%.

The search for promising raw materials for its manufacture is an urgent task today. Sugar sorghum, which
yields 90-100 t/ha of biomass with a sugar content of 18-20% (I'enetyxa, I'I. et al. 2001; Kypuno, B.JI. et
al. 2012; Poik, M.B., Kypwuno, B.JL. et al. 2012), is an effective sugar crop for the production of bioethanol.

Along with the lack of basic macronutrients, there is often a lack of micronutrients that can be esta-
blished by the appearance of plants that lack nutrition and limit crop yield. Macros and micronutrients
for plant nutrition cannot be replaced by any other. The amount of trace elements required for a plant
compared to macro elements (nitrogen, phosphorus and potassium) is small, but even a slight deficiency
of them can cause chlorosis, significantly impair the absorption of basic nutrients and even lead to the
death of the plant. In such cases, the necessary nutrients are introduced by foliar nutrition, which is more
quickly absorbed by the plants compared to the root nutrition. It should be borne in mind that highly
concentrated solutions of salts that can burn the leaves cannot be used for foliar feeding, so they must
be diluted to the required concentration before spraying. Separate solutions are generally used after the
application of the main fertilizer as a foliar additive (I'opbauenko, H. 1. 2013).
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Macro- (nitrogen, phosphorus, potassium, magnesium) and micronutrients (boron, manganese, zinc,
copper, molybdenum) are introduced in the non-root method.

Foliar feeding is carried out by spraying the plants with nutrient solution early in the morning or in
the evening. During the day you can only spray in cloudy (but not rainy) weather.

The lack of trace elements is most felt on acid soils, moistened, sandy and other types of soils due to
lack of moisture. The peat soils lack copper, the acidic sod-podzolic and gray forest - molybdenum, the
red earths - boron and molybdenum, the carbonate and sandy soils - manganese, iron and zinc - lime. If
high doses of nitrogen fertilizers are introduced into the soil, the plants should be nourished with molyb-
denum, copper, boron and cobalt.

If manure and ash are introduced into the soil, it is not necessary to feed the plants with trace ele-
ments. It is not necessary to make micro fertilizers also for the use of complex fertilizers - superphospha-
te of boron, molybdenum and manganese.

Combining basic fertilizer and foliar fertilization as opposed to root fertilization is the best method
of introducing nutrients for plants. It timely and qualitatively regulates nutrition during the vegetation
of plants in accordance with the weather conditions of the year. An important role is played by a ba-
lanced ratio of macro and micronutrients, since all the nutrients are closely interconnected in a single
biochemical process and the role of each is very important, so it is advisable to use the trace elements
in combination with the basic elements, taking into account the biological characteristics of the culture.
The absorption of elements is carried out by all aboveground organs, including leaves, stems, fruits, etc.
In doing so, they fall directly into the part of the plant in which, as a rule, the most intense are the physio-
logical processes, and this is where their lack is most often encountered. Of the trace elements sorghum
is most sensitive to manganese, zinc, iron, molybdenum; less sensitive - copper, weakly responsive to
boron and sulfur. All these elements contain the Yarylo microfertilizer; it is non-toxic to humans and
bees, non-allergenic, environmentally friendly.

The microfertilizer Yarylo intensive growth has the following composition, g/l: N - 60, PO, - 85, K,O
- 110, SO, - 5,3, Fe - 0,5,Mn-2,B - 1, Zn - 0,6, Cu - 0.6, Mo - 0.05 (7).

The use of the microfertilizer Yarylo allows to satisfy plant needs in nutrients, increases plant re-
sistance to diseases, pests, adverse soil and climatic and anthropogenic factors, has a positive effect on
improving the processes of photosynthesis and exchange reactions in the plant.

The Yarylo microfertilizer promotes: increase of seed viability; stimulation of plant growth and deve-
lopment; strengthening of plant resistance to disease; the growth of productive shrubs; increase of heat
resistance and drought resistance of plants; increase of crop yields by 10-15%; improving grain quality.

The microfertilizer Yarylo intensive growth provides an increase in leaf surface area and in the net
productivity of photosynthesis by 10-40%. It strengths the root system and increases plant productivity.

MATERIALS AND METHODS

The research was conducted during 2015-2017 at the Department of Fruit and Vegetable Production
of Podilsky State Agrarian and Technical University. The field experiment for the study of the elements
of the technology of cultivation of sugar sorghum was carried out according to the scheme:

Control - without fertilizers.

N, P, K, - introduced since autumn under plowing.

Yarylo intensive growth - used in the tillering phase 3 l/ha dissolved in 300 I/ha of water.

N, P, K., autumn + Yarylo intensive growth - tillering phase 3 I/ha dissolved in 300 1/ ha of water.

The area of the basic planting area is 39.2 m? (2.8 x 14 m), the accounting area is 28 m? (2.8 x 10 m),
the repetition rate is four times.

The area of the assimilation surface of the plants was determined by A.A. Nychyporovych (1961),
the experimental data were analyzed by the method of variance (Epmantpayr, E.P. et al. 2007).

Sugar sorghum cultivation technology, with the exception of the investigated elements, was gene-
rally accepted in the region. The sowing rate of the Sylosne 42 variety for sowing with spacings of 45
cm was 200 thousand seeds/ha. The yield of green mass of sugar sorghum was harvested in the phases
of the panicle earing and waxy ripeness of the grain.

The soil of the experimental field is black soil leached, slightly humus, medium loam on forest loam.
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The humus content (according to Tyurin) in the soil layer 0-30 cm was 3.86-4.11%; the easily hydrolyzable
nitrogen (according to Kornfild) compounds were 111-121 mg/kg (high), mobile phosphorus (according to
Chirikov) 90 mg/kg (medium) and exchangeable potassium (according to Chirikov) 179 mg/kg of soil (high).
Hydrolytic acidity is 0.76-0.87 mg-eq/100 g of soil, the degree of saturation with bases is 94.7 and 99.0%.

RESULTS AND DISCUSSIONS

The physiological role of manganese (Mn) is to participate in redox reactions in plant cells and is
associated with the activity of oxidizing enzymes, oxidases. Its lack in plants reduces the intensity of
redox processes and the synthesis of organic substances.

Manganese is involved in the transport of substances through the organs of plants, in the processes of
absorption of ammonium and nitrate nitrogen. At ammonium nutrition of plants it acts as a strong oxi-
dant, and at nitrate - as a strong reducing agent. Due to the lack of manganese, the restoration of nitrate
nitrogen is impaired, which leads to the accumulation of nitrates in plant tissues. Manganese is involved
in the process of photosynthesis and synthesis of vitamin C. In the absence of manganese in plants, the
synthesis of organic substances is reduced, the content of chlorophyll in plants - chlorosis is reduced.
Low humidity, low soil temperature, and cloudy weather prevent manganese from being absorbed. Man-
ganese deficiency is observed on soils with a neutral or alkaline reaction.

Zinc (Zn) increases the total content of carbohydrates, starch and protein substances, participates in
redox breathing reactions, regulation of ATP synthesis, auxin metabolism and RNA. It has a positive
effect on the heat resistance of plants and the formation of grains in dry conditions, increases the cold
resistance of plants. Zinc deficiency disrupts protein synthesis, decreases its content in plants; soluble
nitrogen compounds - amides and amino acids - accumulate in plants. High levels of phosphorus and
lime, low soil temperature, interfere with the absorption of zinc.

Iron (Fe) in plants is actively involved in metabolism, is part of enzymes, activates respiration, affects the
formation of chlorophyll. It is part of enzymes that are involved in redox reactions, metabolism associated
with the transport of electrons from the respiratory substrate to molecular oxygen. With the help of ferredoxin
phosphorylation is carried out, in which the energy of light is converted into chemical energy accumulated
in ATP and NADP. It gives the plants fungicidal properties. Lack of iron leads to a decrease in the intensity
of photosynthesis and chlorosis occurs on young plants. High soil moisture is prevented by iron absorption.

Molybdenum (Mo) is an integral part of nitrate reductase enzymes that are involved in the reduction
of nitrates to ammonia in root and leaf cells. If this element is lacking, many nitrates are accumulated
in the tissues of the plants, their recovery is delayed, which disrupts normal nitrogen metabolism; af-
ter application of nitrate fertilizers, the need for plants in molybdenum is much higher than ammonia
fertilizers after nitrate fertilizer application. Ammonia is more intensively used by the plant under the
influence of molybdenum for the formation of amino acids and proteins.

Molybdenum is involved in redox reactions and plays an important role in the transfer of electrons
from the oxidized substrate to the recovered substance. It is involved in carbohydrate metabolism and in
the exchange of phosphorus compounds, synthesis of vitamins and chlorophyll, improves plant nutrition
with calcium, improves iron absorption.

The introduction of basic mineral fertilizers (N, P, K, ) and the complex fertilizer Yarilo 3 I/ha during the
tillering phase of sugar sorghum contributed to the extension of the growing season by 2-3 days (Table 1).

Table 1. Influence of the researched technologies of cultivation of sugar sorghum on photosynthesis
performance (average for 2015-2017)

The duration | The area of | Photosynthetic | Net productiv-
e . of the growing | leaf surface, potential, ity of photo
Fertilizing variant season period, | thousand m? | million m? - synthesis,
days / ha days / ha g/m? per day
Control - no fertilizers 138 39,6 5,46 2,23
N_P K,  -since autumn 141 473 6,67 4,31
Yarylo in the tillering phase 3 1/ ha 140 41,1 5,75 4,62
NP K, -inautumn + Yarylo tillering phase 31/ ha 141 49,1 6,92 5,52
HIP 2 1,5 1,2 1,2
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The area of the assimilation surface of the culture under the influence of the introduced complete
mineral fertilizers and foliar fertilization by the complex microfertilizers, compared to the control, in-
creased significantly from 39.6 to 49.1 thousand m?% ha.

The net productivity of photosynthesis compared with the control increased by 2.08 g/m? per day
for the full fertilizer application in autumn (N, P, K, ); for the foliar feeding in the tillering phase with
the microfertilizer Yarylo (3 1/ ha) — by 2.39 g/m*per day and for the combined application of N, P, K
in autumn + Yarylo foliar application in the tillering phase at the rate of 3 1/ha — by 3.29 g/m? per day.

The increase in green mass continued until the wax ripeness phase of the sugar sorghum grain. If
during the panicle earing phase the yield of green mass was in the range of 51.2-55.8 t/ha, then in the
phase of wax maturity it increased to 79.2-84.5 t/ha (Table 2). Compared to the control without fertili-
zers, in the variant with the application of the basic mineral fertilizers (N, P K, ) an additional yield of
green mass was obtained: 3.4 t/ha in the phase of panicle earing and 3.8 t/ha in the wax ripeness phase.
In the variant with the foliar feeding of sorghum by the microfertilizer (3 I/ha) in the tillering phase the
additional yield was of 1.4 and 2.2 t/ha respectively, and with autumn application of N, P, K, + Yarylo
in the tillering phase (3 1/ha) — 4,6 and 5,3 t/ha respectively .

The dry solids harvest was similar to that of the green mass: it also increased to the wax ripeness phase
of the sugar sorghum grain. If, during panicle earing phase, the harvest was in the range of 11.8-13.4 t/ha,
then in the wax maturity phase it increased to 17.2-19.4 t/ha. The application of basic mineral fertilizers
(NP, K,,) contributed to the increase of dry matter collection by 1.3 t/ha in the panicle earing phase and
by 1.9 t/ha in the wax ripeness phase. In the variant with foliar feeding of sorghum by the micronutrient
fertilizer Yarilo (3 1/ha) in the tillering phase the increase was by 1.6 and 2.2 t/ha respectively.

Table 2. Yield and dry matter collection by stages of growth and development of sugar sorghum
(average for 2015-2017)

Harvesting date
Fertilizing variant panicle earing wax ripeness
t/ha | +to Control t/ha |+ to control
Green mass
Control - no fertilizers 51,2 — 79,2 -
N, P K, - since autumn 54,6 3,4 83,0 3,8
Yarylo in the tillering phase 3 1/ha 52,6 1,4 81,4 2,2
NP K, - in autumn + Yarylo tillering phase 3 I/ha 55,8 4.6 84,5 5,3
HIP — 1,3 - 1,4
Dry mass

Control - no fertilizers 11,8 — 17,2 —
N, P K, - since autumn 13,1 1,3 19,1 1,9
Yarylo in the tillering phase 3 1/ha 12,6 0,8 18,7 1,5
N, P K, - in autumn + Yarylo tillering phase 3 l/ha 13,4 1,6 19,4 2,2
HIP — 0,6 - 1,1

Sugar yield and sugar content in the aboveground mass increased as the sorghum matured (table. 3).

Table 3. Sugar content and sugar yield by growth and development
phases of sugar sorghum (average for 2015-2017)
Harvesting date

. . panicle earing wax ripeness
Fertilizing variant sugar con- | sugar yield, | sugar con- sugaghyleld,
tent,% t/ha tent,% a

Control - no fertilizers 14,6 4,54 16,2 7,80
N_ P _K  -since autumn 14,9 4,95 16,8 8,48

Yarylo in the tillering phase 3 1/ha 14,8 4,73 16,5 8,17

N, P_K_ -in autumn + Yarylo tillering phase 3 I/ha | 15,2 5,16 16,9 8,68

HIP, 0,3 0,23 0,3 0,4
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Sugar collection according to the variants of the experiment varied as follows. In the variant with the
basic application of mineral fertilizers (N P K ) it increased from 4.95 (panicle earing phase) to 8.48
t/ha (wax maturity phase). In the variant witn the foliar feeding of sorghum by the microfertilizer — from
4.73 to 8.17 and when the basic fertilizer was applied (N, P, K, ) in autumn + Yarylo (3 1/ha) in the til-
lering phase — from 5.16 to 8.68 t/ha.

The yield of bioethanol depends on the sugar content of the juice; the average proportion of stems
in the green mass of sugar sorghum was 77%. The yield of purified bioethanol from sorghum sugar was
0.29 t/ t. Its total output is given in table. 4.

Table 4. Output of bioethanol by phases of growth and development of sugar sorghum, t/ha
(average for 2015-2017)

. ) Harvesting date
Fertilizing variant . . .
panicle earing wax ripeness
Control - no fertilizers 1,32 2,26
NP, K, - since autumn 1,45 2,46
Yarylo in the tillering phase 3 I/ha 1,37 2,37
NP, K, - in autumn + Yarylo tillering phase 3 l/ha 1,51 2,58
HIP, 0,05 0,09

Higher yield of bioethanol was obtained by harvesting sugar sorghum in the wax ripeness phase,
ranging from 2.26 to 2.28 t/ha. The best nutritional background for sugar sorghum for the production
of bioethanol is the introduction of full mineral fertilizers (N, P, K, ) since autumn, and in the spring, it
will be advisable to apply foliar feeding with the complex microfertilizer Yarylo 3 1/ha.

The chemical composition of the sorghum sugar was: dry matter content — 16,5-18,7%, content of
fermented sugars: only 14,3-16,2%, including: sucrose 8,8-9,9% , fructose 0.9-1.4%, glucose 2.3-2.7%,
other monosaccharides 1.5-2.3%.

CONCLUSIONS

Compared to the control without fertilizers, the introduction of complete mineral fertilizers and foliar
fertilization by the complex microfertilizers contributed to the increase of the area of assimilation surface
of sugar sorghum plants from 39.6 to 49.1 thousand m*ha. The net productivity of photosynthesis increa-
sed by 2.08 g/m* per day on application of mineral fertilizers (N P, K ); by 2.39 g/m* on foliar feeding in
the tillering phase with the fertilizer Yarylo (3 I/ha) and by 3.29 g/m? per day on combined application of
N, P, K, since autumn + Yarylo foliar application in the tillering phase at the rate of 3 I/ha.

The yield of green mass increased by 3.4 t/ha (panicle earing phase) and 3.8 t/ha (wax ripeness phase)
in the variant using N P, K, compared to the control without fertilizers, while in the variant with foliar
feeding by the micronutrient fertilizer Yarylo (3 I/ha) in the tillering phase green mass yield increased
by 1.4 and 2.2 t/ha respectively, and with the autumn application of N, P, K. + Yarylo (3 l/ha) in the
tillering phase — by 4.6 and 5.3 t/ha respectively. Dry solids collection was similar to green mass yields.

Sugar harvest increased from 4.95 in the panicle earing phase to 8.48 t/ha in the wax maturity phase
in the variant with (N P, K, ). With Yarylo (3 I/ha) applied in the tillering phase it increased from 4.73
to 8.17 t/ha and when using N P, K, in autumn + Yarylo 3 l/ha in the tillering phase — from 5.16 to
8.68 t/ ha.

The yield of bioethanol ranged from 2.26 to 2.28 t/ha when sugar sorghum was harvested in the wax
ripeness phase. It was the largest in the variant using the complete mineral fertilizers at the rate of N_P_K

60" 60° 60
in autumn and foliar feeding in the tillering phase with the complex microfertilizer Yarylo 3 I/ha.
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NOTEHUWUNAI KOHKYPEHTOCIMOCOBHOCTU PEABLKH
MACJIMYHOU K COPHAKAM B 3ABUCUMOCTHU OT
TEXHOJIOTMYECKUX NAPAMETPOB
®OPMUPOBAHUA EE LLEHO3A

Apocnas ITHI[IOPA

Bunnuybkuii nayuonanvubiil azpaprulii ynueepcumem, Yxkpauna

Abstract. The article presents the results of estimation of the number of weeds in fodder radish agrophytoceno-
ses formed in the range of recommended seeding rates (1.0 to 4.0 million ps./ha of viable seeds for drilled sowing
(15 cm) and 0.5-2.0 million ps./ha of viable seeds for wide-row sowing (30 cm) and norms of fertilizers (N P K,
(without fertilizers) — N, P, K, ). The total number of weed species identified during observations in different years
of research was of 38. The most occurring species belong to the families Asteraceae, Brassicaceae and Poaceae —
in total 50,0% in the general correlation structure. The study of numbers of weeds, belonging to different storeys
showed that the life strategy of different weed species varies depending on experimental factors (sowing method,
sowing rates and fertilizer rates). On the basis of regression and graphical analyses recommendations are made
on the overall efficiency of the fodder radish as a competitor to weeds. The optimum seeding rates in combination
with fertilizers rates were established for maintaining the competitive ability of fodder radish against the most
dominant weed species, as well as for the formation of high levels of its productivity.

Key words: Fodder radish; Weeds; Agrophytocenosis; Sowing method; Seeding rate; Fertilizer rate.

Pedepar. B crarbe M3I0KEHBI pe3yabTaThl OLEHKH YHCICHHOCTH COPHIKOB B arpo(MTOIEHO33aX PEIbKH
MacIIMYHOM, C(OPMUPOBAHHBIX B MHTEpBaJC PEKOMEHIOBAaHHBIX HOpM BbiceBa (1,0-4,0 MJIH IIT./ra BCXOXKHX
ceMsH s psimoBoro mocesa (15 cm) m 0,5-2,0 MITH IIT./ra BCXOXKUX CEMSH UIS IMUPOKOpsIHOTOo mocesa (30
cm) u HopM ynoGpenuit (N P K (6e3 ynoopenuit) — N, Py K ). OOuiee 4nciio BUAOB COPHON PacTHTENBLHOCTH,
BBIABICHHON B ydeTax B pas3HbIE Tofbl McciefoBaHmii coctasisier 38. Hambomee pacrpocTpaHEHHBIE BHIBI
pUHAIIEKAT ceMeiicTtBam AcTpoBsie (Asteraceae), Kanmycrtasie (Brassicaceae) u 3nakoBsie (Poaceae) — B o0Omieit
cioxnaoctu 50,0 % B 00mIeH cTpykType cooTHOImeHHs. M3yuenne ocoOeHHOCTEH (OPMUPOBAHNS YHCICHHOCTH
COPHSIKOB, KOTOPBIE OTHOCSITCS K Pa3JINYHBIM POCTOBBIM SIpycaM, OKa3aJlo, YTO )KU3HEHHAsK CTPATErHsl OTACIBHBIX
BH/IOB COPHSIKOB PA3JIMYAcTCsl B 3aBUCHMOCTH OT (DaKTOPOB OMBITA (CIOCOO TOCEeBa, HOPMa BBICEBA M HOPMBI
ynoOpenwii). Ha ocHOBaHMM perpeccnoHHOro M rpaMuecKoro aHaIN30B CAEIaHbl PEKOMEH/IAIIMN OTHOCHTEILHO
o6mei 2(h(heKTHBHOCTH PEAbKN MAcIMYHON KaKk KOHKYpPEHTa COPHSKaM, a TAKXKE JIaH PErIAMEHT ONTHMAIbHBIX
HOPM BBICEBAa B KOMOWHAIIMU ¢ HOPMAaMH YIOOPEHHUH AJIsI COXpaHEHMs, KaK KOHKYPHpPYOMEro 3 deKra perbKu
MAacIIMYHOM 110 OTHOIICHHUIO K HanOoIee JOMUHAHTHBIM BHIAM COPHSIKOB, Tak ¥ (JOPMHUPOBAHNS BEICOKHX YPOBHEH
€€ MPOAYKTHBHOCTH.

KaroueBrble cioBa: Penpka macnuanas; Copasku; Arpogutorienos; Crocob moceBa; Hopma BriceBa; Hopma
YIOOpCHMIA.

BBEJEHUE

JIro00# arpouTOLEHO3 KYJIBTYPHBIX PACTEHMH MOXKHO IIPEICTaBUTh KaK CIOXKHYIO CHCTEMY,
COCTOSILIYIO U3 1-2 BUIOB KyJIbTYPHBIX PACTCHUH 1 ITIOJIMBUI0BOIO KOMIUIEKCA COPHAKOB. Pe3yabTaTHBHOCTh
B3aUMOJICHCTBUSL MEXKAY ABYMSI COCTAaBILIOLIMMH OIPEACNSeT OOLMH ypOBEHb YPOXKaHHOCTH JaHHON
CEIIbCKOXO3SHCTBEHHON KyJBTYphl U YPOBEHb €r0 MOTEPh BCIIEACTBUE KOHKYPEHIUH 32 (DaKTOPBI XKU3HU
MeXIy KyasTypoil u copHsikamu (IIpumak, I u ap. 2005). B coBpeMeHHBIX cHCTeMax arpOTEeXHOIOTHI
OCHOBHas 33jlaya KOHCTPYMPOBAHUsI arpo(MTOLEHO30B COCTOMT B JIOCTH)KCHMH TaKOW IUIOTHOCTH
pa3MelleHNs] PaCTeHUH Ha eIUHULIE TUIOLIAH, KOTOpost oOecreunBasa Obl ONTUMAIbHOCTh UX POCTOBBIX
IIPOLIECCOB, MAKCUMAJIBHYIO PpEajM3alfi0 HOTEHIMANa HMX TEHOTHIA, a TAaKXKEe IapaHTUPOBANO Obl
PE3YABTUPYIOLIYIO YCHEITHOCTh KOHKYPEHTOCIOCOOHOCTH 110 OTHOLIEHHIO K OCHOBHBIM BPEIOHOCHBIM
Buam copasikos (Ilysap, 1. 2008; Kolb, L. 2012; Délye, C. etal. 2013). [IpaBunbsHO chopMupoBaBIIHIACS,
TaKUM O0pa3oM IIEHO3 O0ECIeUMBAET HE TOJIBKO BBICOKHE YPOBHH JKEJIAaeMOW NMPOXYKTHMBHOCTH, HO U
o0ecreynBaeT CyLIeCTBEHHOE CHIKEHHUE repOMINAHON HAarpy3KH B TEXHOJIOTUH BBIPAILIMBAHUS KYJIBTYPbI
(Hall, C. et al. 2000; Onofri, A. et al. 2010). C npyroii CTOPOHBI, MEXy KyIBTYPHBIMH PaCTCHISMH
U COpPHSKAMHM B IICHO3€ COCTaBIISIIOTCS MHOIO()AKTOPHBIE CHCTEMHBIE CBSI3M, XapakTep KOTOPBIX
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OTIPE/ICIISICTCS. CBOMCTBAMM JKU3HEHHOM CTpaTeruy IMOCHIEAHUX M, CONIACHO KoTopoil BuojeHThl (C),
narueHTsl (S), sxcruiepents! (R) u mepexonnsie crparerun (CS; CR; SR; CSR) (Grime, J. 1979; Klijn F.
1994; Unaros, B. 1997; Davis, A. 2013; [epnun, C. 2018). Takasi CII0)HOCTh OHOJIOTO-KOHKYPEHTHBIX
CBsI3¢H, HECMOTpPSI HAa OTHOCUTEIBHYIO HM3yYCHHOCTh OMOJIOTMH, W PEIPOJAYKTUBHOW TAKTHKH II€JI0TO
psiZia pacpoOCTPAHEHHBIX COPHSIKOB OOYCJIOBJIMBAET IMOMCK ONTHUMAJIbHBIX IMOCEBHBIX MapaMETPOB JUIs
KXJIOW CEJIbCKOXO3IUCTBEHHON KYJIBTYpPhI OTACIBHO, 00CCIIEUMBAIOIINX BBICOKUE CTapTOBBIC YPOBHU
KOHKYPEHTOCIIOCOOHOCTH KYJIBTYPHBIX PACTEHHIA 110 OTHOIICHUIO K OCHOBHBIM COPHSIKaM C BBIPQYKEHHOMN
JIOMUHAHTHOM )KU3HEHHOU CTpaTeruei B IEH03aX. JTO MOATBEPKIACT aKTyaIbHOCTh HAIIIMX UCCIEIOBAHUN
Y 3HAYUMOCTD X JUIS arPOTEXHOJIOTHUYECKOM MPAKTHUKH.

MATEPHAJIBI 1 METO/bI

Hccnenosanus NpoBOAMIMCH HA ONBITHOM 110J1€ BUHHHUIIKOTO HAIIMOHAJILHOTO arpapHOTO YHUBEPCH-
TEeTa, HA TEMHO-CEPBIX JIECHBIX MOYBaX Ha arpoleHo3ax peabku mMacianyHoil (Raphanus sativus L. var.
Oleiformis Pers.) copra XKypaBka. ArpoXMMHUYeCKHI OTEHIMA [0S [0 OCHOBHBIM arpOXUMHUYECKUM
[IOKa3aTessiM COOTBETCTBYET OOIINM OCOOCHHOCTSIM JIAaHHOTO THIIA TIOYB: cofiepKanue rymyca 2,02-3,2
%, JIETKO TUAPOIM30BAHOTO a30Ta 67-92, noaBmwxHOTO Qochopa 149-220, oomMenHoro kanus 92-126 mr/
kr ripu pHxkel 5,5-6,0. Xapakrep KOHKypEHTOCTIOCOOHOCTH PEIbKH MACIUYHON K COPHSKAM H3ydalics
(Tabmn. 1) B cucTeMe MOITHOTO CIIEKTPa PEKOMEHI0BAHHBIX BAPHAHTOB MPEAIIOCEBHOIO KOHCTPYUPOBAHUS
ee arpoduronenozos (Lumtopa, S. u ap. 2015). I'maporepMuueckuii pexxum IepHoa HCCIIEA0BaHUI
ommyaicsa (puc. 1). 3a 3nadenuem ['TK, B BblpakeHUM YBIaXHEHUs, HaHOOJIee ONTUMAIBHBIM IS
o0ecrieueHus] POCTOBBIX MPOLIECCOB pacTeHui peabkn Maciuunoi Obw1 2013 rog — I'TK 3a mepuon
Bereranuu cocrasui 1,527. Haubonee 3acynuuBbiMu Obun ycnoBus Beretauuu 2015 rona mo I'TK 3a
nepuop Beretauuu 0,430 co cHIKEHUEM IOKa3aress Ha nepuof aBrycra 1o 0,061.

Taéauna 1. O6was cxema sKcnepumenma ¢ uzyueHuem ONMUMU3UPOBAHHBIX BAPUAHIMOE
dopmuposarnus acpopumoyernosa pedbku MaAcIUUHOU
d)aKTopr OKCIICPUMCHTA

B — HOpMa BbIceBa

A —croco0 mocesa
(MJTH IIT./Ta BCXOXKUX CEMSIH)

C — ynoOpenue

B, - 1,0 (15 mac./m. M psjika)

A, - Patosoii (15 em) B, —2,0 (30 mac./m. M psjika)

B, —3,0 (45 nac./m. M psyika) C, — be3 ynobpennit
B, —4.0 (60 mac./m. M psijika) C,—-N, P, K
B, — 0,5 (15 nac./m. M psinka) C, — NP K
B, — 1,0 (30 Hac./m. M psinka) C, — Ny,Py Ky,

A, ~ Hlupoxopaatii (30 cm) B, — 1,5 (45 Hac./i. M psizika)

B, —2,0 (60 Hac./m. M psiKa)

Crnenyer 3aMeTHTh, YTO paclipeAelieHne OocaakoB B pamkax mnpenactasieHHbIX ['TK Obuto Takxke
HEpaBHOMEPHBIM KaK C TO3ULUHN 00eCHeUeHHs POCTOBBIX MMPOIIECCOB, TAK U C MO3ULUH TEMIIOB pOCTa B
2013, 2014 u 2016 roael. s ycnosuit 2018 oTMedeHo codyeraHue JeduiMTa Kak arMoc(epHoro, Tak U
[TOYBEHHOTO YBIaKHEHUS BECh IMIEPHO]] alpesisi-Masi C U3MEHEHHEM CUTYalluH B TPEThEH /IeKaie UIOHS 3a
CUeT MHTEHCHBHOTO aTMOC(EPHOTO YBIQXKHEHUS, YTO OTPa3wiock B ycpeauneHHoM pesynsrare ' TK Ha
ypoBHe 3,124. YkazaHHbII pa3HbIil THIPOTEPMUUECKUN PEXUM BETETALUK MTO3BOJIMI OLIEHUTh YPOBEHb
LIEHOTUYECKON KOHKYPEHIMHM COPHSKOB U PAacTEHHH PEJIbKM MAacIUYHOW M NMPOBECTH OLEHKY BIMSHUS
(haxTopa aOMOTUYECKOM PEKUMa POCTOBBIX MPOLIECCOB HA PE3yIBTaTUBHOCTH KOHKYPEHIIMH C COPHSKaMU.

VYuer 3acOpEeHHOCTH MPOBOAWIICS OOMICHPUHSATHIM KOJTUYECTBEHHO-BUI0BBIM MeTooM (DUCIOHOB, A.
1983; BoeBoauH, A. 1986; Binacenko, H. u np. 2000) ¢ mpuMeHEHHEM BU3YyaIH3allMOHHO-OITUCATEILHOTO
knaccugukaropa (Llentyxos, B. 2008), ¢ yuetom yposheit DI1B (Anexuna, B. u 1p. 2016) B kpuTHueckue
MEPUOJIBI KYJIBTYPbl OTHOCHTEIIBHO POCTOBBIX (DM3MOJOTMYECKUX MPOIECCOB, a TaKKEe Ha OCHOBAHHUHU
MHKpOcTaauitHoU nepuoan3zanyu 3a mkainoi BBCH (Kuenko, C. 2016; CPVO 2017). YueT cOpHSKOB BeJcst
IO TyaJIbHOH cXeMe: BUJJOBOM U OMOJIOT0-TPYIIIOBOM, YTO TO3BOJIMIIO OUEHUTD TUHAMHKY (POPMHUPOBAHUS
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COPHSIKOB U XapaKTep UX OMOJIOrUYeCKOil CTPYKTYPBI B 3aBUCHMOCTH OT 0COOCHHOCTEH KOHCTPYHPOBAHHS
anO(bI/ITOHeHO?,OB PCaAbKH MAacJIMYHOM B COOTBETCTBHUU C N3y4aCMbIMU TEXHOJIOI'MYCCKUMHA BapuaHTaAMU.
Pabouast rumoreza ombITa 3aKIKOYAETCS B ONPEACICHUM ONTHUMAJIbHOM KOMOWHAIIMM TMOCEBHBIX
rapaMeTpoB PelbKH MAacIMYHOW, KOTOpask o0ecrednBaeT HU3KHK repOocTatndeckuil 3 ¢eKT 1neHosa ¢
PE3YJILTUPYIOIIIEH OIICHKON ero HanboJiee MPOlyKTUBHOTO BapHUAHTA.

4,000

3.500

3.000 -

2,500 =

2,000 = <

1,500 = %

1,000 \

0.500 E == mE —CE\'mE g

s 3a mepHuoq

IX BereTalHH

2013r. 1,305 2,202 0,377 1,047 3,441 1,527

2014r. 2,783 1,078 1,137 0,750 0,736 1,269

2015r. 0,719 0,613 0,230 0,061 0,684 0,430

2016T. 1,227 0,893 0,682 0,486 0,063 0,663

2017r. 0,645 0,349 0,806 0,563 1,983 0,824

2018r. 0,258 3,124 1,349 0,349 0,680 1,179

#2013r. m2014r. +2015r. ®=2016r. >2017r. +2018r.

Pucynok 1. I'TK nepuoda axmuenou eecemayuu pedvku macauunou, 2013-2018 ee.

3akiaaka 1 METOJUYECKOE COITPOBOXKIEHHE HCCIIEIOBAHNI TPOBEJIEHO B COOTBETCTBUU C METOJUKOMN
OTIBITHOTO JIeJIa C KPeCTOUBETHBIMU KyNbTypamu (Caiiko, B. u ap. 2011) nmpu yueTHOH miomaay AeIssHKA
25 m? B 4-X KpaTHOM TIOBTOPEHHH.

Craructuyeckas oOpaOoTKa pe3ylbTaToB y4eTOB Obula MPOBEJEHA C MPUMEHEHHEM IOJXOA0B
JKcriepuMeHTanbHO craructuku (CHenexopa, 1961) B dopmare 4-x (GpakTOpHOro IUCIIEPCHOHHOTO
aHamm3a (Multivariate Analysis of Variance (MANOVA) u makeTa CTaTHCTUYECKUX MPHKIATHBIX
nporpamm Statistica 1, Exel 2013.

PE3VJIBTATBI U OBCYXKIEHUSA

B cBoux npeapiaymmx myonukanuax (Luiopa, 5. 2014; Humtopa A u ap. 2015) Mbr oTMedanu, 4To
penbKa Maciu4Hasi 00nagaeT MojJoKUTEIbHBIMU YEPTaMU KOHKYPEHTOCIIOCOOHOCTH 10 OTHOLIEHHHIO K
COpHAKaM. DT0 00yCIIOBICHO BEICOKMMH TEMIIAMHU POCTA, OJIOKUTEIILHON peakue yBelTnueHust 001ei
(uToMacchl MpU U3MEHEHHM IIMPHUHBI MEXKAYPAIMHA M BHYTPHUPSIKOBOTO MHTEPBala, HHTEHCUBHBIM
BETBJICHHEM CTEOJIS1 M BBICOKOH CTEIIEHbIO 00IMCTBEHHOCTH, MHTEHCHBHBIMH IIOKA3aTEIIsIMUA HApaCTaHUs
(hOTOCHHTETHYECKOTO NMOTEHIINANA yXKE HAYMHAS CO CTAANN cTeOIeBaHHeE.

OnHako ecTb M Psil OTOBOPOK OTHOCHUTENBHO peabKH MacianyHoW. B yacTHOCTH, mpekpalueHue
POCTOBBIX IPOLIECCOB B MIEPUOA IJIOIOHOLIEHHS (0COOCHHO B (hasy KEeJITO-3€JEHOTO 1 JKEJITOTO CTPYUKOB)
[IPUBOAUT K MHTEHCUBHOMY OTPacTaHUIO COPHSIKOB, a IIPH I1OJIETAEMOCTH II0CEBOB PEIbKU MACIUYHON — K
JOMHUHHPOBAHUIO COPHON PACTUTEIBHOCTH B BEPXHEM sIpyce CTeOIecTOr0 [eHo3a. s KyabTyphl TakKe
XapaKTepHO MHTCHCUBHOE CHI)KEHHE KOJIMYECTBA JIMCTHEB B (ha3e HKEJITO-3€JEHOI0 CTPYUKa, UYTO TAKKe
CIIOCOOCTBYET MHTEHCHBHOMY OTPACTaHUIO COPHSIKOB, OCOOCHHO HA 3aKIIIOYMTENILHBIX 3Tarax BereTaluu
KynbTypsl. CiefyeT yuuThIBaTh CTPATEryui0 KOHTPOJS YHCICHHOCTH COPHSIKOB B arpoLiCHO3aX PEIbKU
MAacCJIMYHOMN U €€ CKJIOHHOCTb K IIOJIETaHM IO Ha 3aKJIFOUUTEIIbHBIX 3Tarax BereTalyy, HAUMHAs C MUKPOCTAANN
(enonornueckoro pazsutusi, korzna 50 % cTpydkoB 1oCTUIIH KOHeUHOTO pa3Mepa (BBCH 75). PacTsanyThiit
MIEpHOJl LIBETEHUsI, KOTOPBII codeTaeTcst ¢ AMUTENbHON (ha3oi (POpMHUPOBAHUS CTPYUKOB U CO3PEBAHUS
ceMssH Ha ()OHE CpeAHEH CTENEeHH IOJIeTaéMOCTH I0CEBa IMPUBOAUT K YCHJICHHIO JOMHUHHPOBAHUS
pacTeHuii COpHSIKOB B MUKPOCTaIMHHBIN TIEpHOJT 3eTIeH0H nonHoi crienoctu ctpydka (BBCH 75-89). B
CHJIy YKa3aHHBIX 0COOCHHOCTEH, JIsl LIEHO3a PEAbKU MACIMYHON CBOMCTBEHEH KOJIEOATENbHBIN XapakTep
B BEPTUKAJILHOM JOMHHUPOBAHUH OIIPEACICHHBIX OMOIOTHUECKUX IPYIIT COPHSKOB. O01Iiee Y1cIo BUIOB
COPHOM PacTUTEIbHOCTH, BBISIBJICHHOE B YUETaX B Pa3HbIC TOIbI MCCIIEAOBAHUM, COCTABISIET 38, KOTOPhIE
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npuHajyiekar K 33 ponam (tadm. 2). Cpeau BUIOB HauOosee pacipoCcTpaHeHHbBIE ceMeiicTBa AMCTPOBBIX
(Asteraceae), Kanycthbix (Brassicaceae) n 3nakoBbix (Poaceae) — B o0eit cnoxuoct 50,0 % B 001mei
CTPYKType COOTHOIIEHUs. B menom, HauOonblnas BCTpe4aeMOCTh (IOMHHHPOBAaHHE), B TOM YHCIIE U Ha
YCITIOBUSIX YaCTOTO MepeBentiBanus ypoHs DI1B B moceBe, yCcTaHOBIIEHA /TS TAKUX SIPOBBIX BUIOB COPHSIKOB
Kak Karrycra rosneas (Brassica campestris L.), penbka mukas (Raphanus raphanistrum L.), Top4unia mojaeBas
(Sinapis arvensis L.), mapw Oenast (Chenopodium album L.), Topen meporioBareiii (Polygonum scabrum
Moench), mupuna 3anpokunytasi (Amaranthus retroflexus L.), nnockyxa oObikHOBeHHas (Echinochloa
crus-galli L.), meTuHHUK cu3blid (Setaria glauca L.) mieTMHHUK 3eneHbll (Setaria viridis L.), sicHOTKa
crebneoobemiromast (Lamium amplexicaule L.), ronuHcora MenkoretkoBast (Galinsoga parviflora Cav.,).
K 3uMyrommM ofIHOJIETHUKAM JIaTyK JUKWH, KoMracHbii (Lactuca serriola L), nonmapennuk uenkuit (Ga-
lium aparine L.), cyperika oObikHOBeHHAs (Barbarea vulgaris R. Br), spytka nonesas (Thlaspi arvense L.),
NacTyIIbs CyMKa 00bikHOBeHHas (Capsella bursa-pastoris (L.) Medic.), pomaiiika Henaxyuast (Tripleurosper-
mum inodorum (L.) Sch. Bip.) vi 3Be31uarka cpenusis (Stellaria media (L.)).

CreKTp MHOTOJICTHHX COPHSIKOB MPEACTABICH B arpoleHO3¢ PEIbKH MAaCIMYHOW  CIICYIOIIMMH
COpHsIKaMU: TibIper noysyunid (Elymus repens (L.) Gould), xBour noneoit (Equisetum arvense L.), 0cOT
niosieBol (Sonchus arvensis L), 6onsik noneBoii (Cirsium arvense L.), BeroHok nonesod (Convolvulus arvensis
L.), onyBanuuk JsiekapctBeHHbId (Taraxacum officinale Wigg.), naryk (momnokan) tarapckuit (Lactuca
tataricia), oJibIHb TOpbKas (Artemisia absinthium L.), TONbIHE OOBIKHOBEHHAS (Artemisia vulgaris L.).

Ho denonornueckoit ¢aszpl Hayana credneanus (BBCH 36-52) HmwkHHI sipyc 1IeHO3a 3aHUMAIOT
TaKUe COPHSKM Kak: MbIpelt momyuuii (Elymus repens (L.) Gould), xBo nonesout (Equisetum arvense L.),
OJlyBaHUMK JIeKapCTBeHHbIH (Taraxacum officinale Wigg.), ropen 1ieporoBarsiii (Polygonum scabrum Moen-
ch), MEeTUHHKK CU3bli (Setaria glauca L.) MeTUHHNK 3eNeHbIH (Setaria viridis L.), ICHOTKa CTe0Ie00heMITIONIAsT
(Lamium amplexicaule L.), romiacora menkonseTtkoBas (Galinsoga parviflora Cav,), sipytka nionesast (Thlaspi
arvense L.), mactynibsi cymka oobikHOBeHHas (Capsella bursa-pastoris (L.) Medic.), pomaiiika venaxyyasi (7ri-
pleurospermum inodorum (L.) Sch. Bip.), 3Be3nuarka cpenusis (Stellaria media (L.)).

Tadmuma 2. CemeticmeenHo-6Ud0801 CheKMpP COPHIKOB 8 A2POYEHO3€ PeObKU MACIUUHOU copma JKypaska 6
cucmeme YCpeOHeHHbIX NOKA3amenetl MmexHONOSUYECKUX BAPUAHTNOE KOHCIMPYUPOBAHUSL YEHO3A (6 CPeOHeM 3a
2013-2018 2e. na gpazy senernoco cmpyuxa (BBCH 75-76))

CeMeiicTso KonnuectBo BHIOB KosmuectBo poyioB
X ¢p., WT. R, mr % Xcp., mr. | R, mr %

AlicTpoBsle (Asteraceae) 7 4-10 18,42 5 3-7 15,15
Kanycrusle (Brassicaceae) 7 5-8 18,42 6 5-8 18,18
3nakoBbie (Poaceae) 5 3-7 13,16 5 3-6 15,15
Bypaunuxossie (Boraginaceae) 4 1-5 10,53 4 3-5 12,12
I'Bo3nuunsie (Caryophyllaceae) 3 2-5 7,89 2 1-4 6,06
Bbobosrie (Fabaceae) 3 1-4 7,89 4 2-6 12,12
Mapessie (Chenopodiaceae) 4 2-5 10,53 3 2-5 9,09
Mounouaiiasie (Euphorbiaceae) 2 1-3 5,26 2 1-3 6,06
I'y6ouetHsle (Lamiaceae) 3 1-3 7,89 2 1-3 6,06

[IpeObIBatoT B 0THOM BBICOTHOM SIpyCe C PACTCHUSIMH PEIBKH MacIIMYHOM Karycra rosneast (Brassica cam-
pestris L.), penbka mukas (Raphanus raphanistrum L.), ropunna nionesast (Sinapis arvensis L.), mapb Oenast
(Chenopodium album L.), mupuna 3anpokunytasi (Amaranthus retroflexus L.), inocKkyxa OObBIKHOBEHHAsI
(Echinochloa crus-galli L.), naryk nukuii, komnacHblit (Lactuca serriola L), monmapennuk uenkuit (Galium
aparine L.), cypernika oObIkHOBeHHas1 (Barbarea vulgaris R. Br,), BeroHOK mioneBolt (Convolvulus arvensis L.).
JIOMHHHPYIOLIYIO POJIb B LIEHO3€E, 38 BHICOTHBIM IPAAMCHTOM, 3aHUMAIOT TAKHE COPHSIKH KaK OCOT MOJICBOM
(Sonchus arvensis L), 6onsix ionepoii (Cirsium arvense L.), natyk (MonokaH) Tatapckuii (Lactuca tataricia),
TIOJTBIHG TOpbKast (Artemisia absinthium L.), TonpHb OOBIKHOBEHHAS (Artemisia vulgaris L.).

Ha ¢denonornueckuii nHTEpBa MUKPOCTAAMHA OT (ha3bl 3€JICHOTO CTPYYKa IO CTaIUU ITOJHOM KEITOH
crienocty crpy4xoB (BBCH 76-84) xapakrep BHICOTHOTO IOMUHHPOBAHHSI M3MEHSETCSI B CTOPOHY COPHSIKOB,
3aHMMABILHX PaHEE CPEIHMH U BBICIIUI SIPYC [0 COOTHOILIEHHIO K BHICOTE PACTEHHUH PEAbKI MaCIMYHOM (pHC.
1). Cam ¢haxTop moneraeMoCcTH arpoLeHO30B PEIbKH MACIUYHOM, N3ydaeMblii HAMU B €JMHOM KOMILIEKCE
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Ppa3pabOTKM aIaTUBHBIX TEXHOJIOTMYECKHX CTPATETHid BRIPAIIMBAHKS KYJIBTYPbI B ycloBusix [IpaBoOeperxHOi
Jlecocrern Ykpauns! (Liumropa, 5. 2018), mokaspiBaeT BEICOKYIO BEPOSTHOCTB TOJICTaHMSI TPY HOPME BBICEBA
oonbie 2,0-2,5 MJTH IIT./ra BCXOXKHX CEMsIH Ha (DOHE MOTHOTO yao0peHus: 60 U BbIIIE KI/Ta JICHCTBYOIIETO
BemlecTBa. M3 3Toro ciemyer Ooubliasi CTENEHb BEPOSTHOCTH HM3MEHEHHs BBICOTHOTO JIOMHHHPOBAHHSI
COPHSIKOB 1 00I1Iee YBEIMYCHUE UX YUCIICHHOCTH BCIICACTBHIE CHU)KSHHUS KOHKYPEHTOCTIOCOOHOCTH PACTCHHH.

; _ 5 A B BT T 2 AL AN P S} g
Pucynok 1. Bvoicomrnoe oomunuposanue 6 azpoyenose peobkiu MACIuYHOU wemuHHUKa cuzoeo (Setaria
glauca L.), mapu 6enoii (Chenopodium album L.) (sepxmsisi nosuyus, 2016 2.) u 600sixa noneeoeo (Cirsium
arvense L.) (nuoicnsis nosuyus, 2018 e.) na gazy 6ypoeo cmpyuxa (BBCH 83-86) ¢ eapuanme 1,5 min,
wupoxopsonviii Ha gone N, P, K,

YuuThiBas onpeeieHHbIe 3aKOHOMEPHOCTH BUIOBOM CTPYKTYPbI 3aCOPEHHOCTH arpoleHo3a peibKu
MAacCJIMYHOW OJHUM M3 ITAINOB HALIMX MCCIEIOBaHUII ObUIO M3ydeHHE OCOOEHHOCTEH (GopmMHUpOBaHUs
YHUCJICHHOCTH OT/CJIbHBIX BHUIOB COPHSKOB, KOTOPBIE OTHOCSTCS K Pa3IMYHBbIM POCTOBBIM sSpycaM B
paspese pazIMYHbIX TEXHOJIOTUYECKUX MOAXO0/I0B K MPEIIOCEBHOMY KOHCTPYHPOBAHHIO IIEHO3a PEIbKH
MmaciaugHoi (tadun. 3). [TomydeHHbIe pe3ysbTaThl MOKA3bIBAKOT, YTO KU3HEHHAs! CTPATETUsi OTACIbHBIX
BUJIOB COPHSKOB Pa3jIM4aeTCs C y4eTOM BIHUSHHS (PAKTOPOB IMOCTABJICHHBIX HA W3YYECHHE B OIIBITE.
Takum oOpazom, ycioBusl rofa ObUIM HauboJee OmpenessIoNMMU B (YOPMHPOBAHMM YHCICHHOCTH
meTnHHUKa cu3oro (Setaria glauca L.) — dakrop A 28,38 %, a HauMeHee — Uik YUCIICHHOCTH TIbIpest
nonsyuero (Elymus repens (L.) Gould) (A — 19,42 %).
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Tadmuua 3. Yuciennocms omoenvHbIx U008 COPHSIKOB 6 A2PoyeHo3e PedbKu MACIu4HOU copma JKypaeska 6
3ABUCUMOCIU 0N MEXHONOSUYECKUX NAPAMEMPOS €20 KOHCmpyuposanusi (cpeornee 3a 2013-2018 ee.)

Hopma BbiceBa

YHCJIeHHOCTh COPHSIKOB HA NEPUOJ MOJHOM (pa3bl 3€JICHOr0 CTPY4Ka

(BBCH 75-79), wr/m?
(MJIH WT./Ta Hopmbi Maph LN nbIpei
BCXOKHX CEMsIH) LM pPHLA IeTHHHUK . Oonsix
TMoOpenuii Oestast . noJa3y4mii .
(pakTop B) YAoop 3aNPOKUHYTasA | cHU3bIii (Se- 110J1eBOI
P =) (daxrop D) (Cheno- . (Elymus .
CII0COD MoceBa . (Amaranthus | taria glauca (Cirsium
podium I I repens (L.) I
(paxrop C) album L) retroflexus L.) .) Gould) arvense L.)
Bes ynoGpennii | 4,608 | 1,1+0,9 54+20 1,6 +0,3 2,102
2.0 st oaonoit | ek 4109 [15+12 53+22 1,4+0,5 2,1+0,3
’ - pan NP K. 37£12 [ 14+10 51+25 12+0,6 23+0,3
N, P, K, 40+15 | 1,8+09 56+27 12+0,8 2,6+04
Eﬁ; Y0pe- | 513 [ 11408 51424 1,4+0,4 1,9+0,3
3.0 mmH, pano- [N P K, 4009 [1,6+1,0 55+25 1,5£0,5 2,004
BOH N P K. 3,4+0,8 1,5+ 1,0 52+23 1,5+0,5 2,2+04
N, P. K, 37414, |21+14 58+27 1,7+0,7 24+0,5
Ef; yao0pe- | 4 4i07 | 1110 56+19 1,6+04 | 22404
2,0 mmH, pago- [N P K. 45+08 | 14+1,1 59+25 1,9+04 22403
BOM NP K. 50£08 | 1,6+12 6,7+22 1,9+0,5 2,5+0,5
N, P, K., 5310 [23+15 6,2+25 22+0,5 2,7+0,5
]::’; ya00pe- [ 53 o5 | 19410 74+2,0 1,840,3 24+0,4
1,0 mms, pao- [N, P K 57407 [2,1+1.2 8,1+272 1,8+0,5 2,5+0,6
BOH NP K, 6006 |27+14 8,5+2.)5 2,1+0,6 2,7+0,6
NP, K, 62+09 |3,1+16 8,7+27 2,4+0,6 2,9+0,6
Ef; y0pe- | 55510 | 1606 67+19 1,7+£03 | 21+04
2,0 s, wapo- [N P K 5511 [2,1+08 6,9+19 1,6 + 0,4 23+07
KO-pAIHBIH NP K. 54+13 [24+08 64+18 1,9+0,5 24+0,5
N, P, K., 68+12 [26+1,0 6,622 1,9+ 0,6 2,7+0,7
Ef; ya00pe- [ 5 ¢ 08 | 1.6+07 8,5+23 21+£04 | 23405
1,5 mmH, mmpo- [N P K 62+07 |22+10 8,9 +2,0 23+0,5 2,5+0,5
KO-pANHEIA NP K, 65+14 |24+08 92+24 2,5+0,5 2,7+0,7
N, P, K, 7319 [29+12 108+24 |25+07 32+0,7
Ef;l yaobpe- | 61107 | 1,7+07 11,8427 [22+403 [23+06
1.0 s, mmpo- [N, p K 74+1,5 [27£10 124+29 [24+04 [25+07
KO-PSZHEIA NP K, 86+1,7 |[3,0+09 138+3,1 |25+05 2,8+0,7
N, P, K., 93+19 [34+13 145+33 [26+0,5 34+08
Ef; yaoope- {510 [ 25414 123432 | 24403 |[2,5+07
0,5 mnH, mapo- | N P K. 8,4+1,1 28+15 129+34 |26+03 2,7+08
KO-pANHEIA NP K. 96+1,6 |32+16 142+3,6 |26+04 32+1,0
N, P, K, 104+1,8 |40+18 158+4,1 |28+0,6 35+12
< < < < <
s | & = & s | & | & T | &
S = S = - = < = = =
dakTop A — ycaoBus roga Enm 2 £ E& o S Eﬁm 2 s EL 2 < EL 2 S
518 | 5| E 518 |58 | 8¢
T | B o = T | 5 T | E T | B
m m m aa) m
A 0,055 27,50 0,043 23,82 0,186 28,38 0,047 19,42 0,048 20,15
B 0,032 26,23 0,025 9,56 0,107 27,81 0,027 8,20 0,028 6,38
C 0,045 17,45 0,036 8,88 0,152 17,82 0,038 71,96 0,039 6,79
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D 0045 | 275 | 0036 | 2.90 0152 | 304 0.038 | 0.90 0039 | 1.8
AB 0077 | 655 | 0061 | 13.08 0263 | 172 0066 | 1587 | 0067 | 1545
AC 0109 | 604 | 0087 | 1541 0372 | 173 0093 | 1642 | 0005 | 1612
AD 0109 | 037 | 0087 | 095 0372 | 039 0093 | 3.99 0095 | 601
BC 0063 | 315 | 0050 | 405 0215 | 7.12 0054 | 385 0055 | 415
BD 0063 | 182 | 0050 | 040 0215 | 183 0054 | 037 0.055 | 049
CD 0089 | 172 | 0071 | 092 0303 | 3.80 0076 | 0.99 0,078 | 0,69
ABC 0155 | 454 | 0123 | 1449 0525 | 075 0132 | 1552 | 0135 | 1556
ABD 0155 | 033 | 0123 | 074 0.525 | 032 0132 | 092 0135 | 088
ACD 0219 | 074 | 0174 | 213 0743 | 078 0186 | 2.57 0101 | 2.4
BCD 0126 | 021 | 0100 | 059 0429 | 286 0108 | 0.53 0110 | 0,69
ABCD 0310 1 061 | 0246 | 208 1051 | 074 0263 | 248 0269 | 2,40

HauOonbiee BnusiHue B komiuiekce gakropos B, C 1 D ycraHOBI€HO 1151 UMCIIEHHOCTH IETHHHHUKA CH30T0
(Setaria glauca L.) (obmast cyma Brwstaust 49,57 %). HanMeHbIiee KOMIIEKCHOE BIMSTHHAE TEXHOIOTHIECKHX
(hakTOpOB AKCIEpEMEHTa OTMEUEHO JUTSl YHCIIEHHOCTH Oofisika moneBoro (Cirsium arvense L.) — obmiast cyma
neiicteust 14,99 %. Takum o0pa3zom, HanOosee BHIPKEHHOE BIMSHUE KOHKYPUPYIOIIETO 3(deKra Mo OTHO-
LICHUIO K COPHOM PAaCTUTEIBHOCTH B LIEHO3€ PEABKM MACIMYHON YCTAHOBIICHO JUISI COPHSIKOB OTHOJICTHUKOB
C Y3KUM HMHTEPBAIOM OHOJIOTMYECKOH IUIACTUYHOCTH Ha (DOHE BBICOKHMX 3HAYEHHH a0MOTHYECKON Peakint, K
KOTOPBIM MOYKHO OTHECTH TPYTIITBI COPHSIKOB: A(heMepBI, SIPOBbIE PAHHKE OJHOJIETHUKH, O3UMBIE 1 3UMYIOLLTE C
KOPOTKHMM HEPHOZOM BETCTHPOBAHMS B IOCEBAX KYJBTYPHBIX PACTCHHIA.

YeTaHOBNEHBI U IPYTHE 0COOCHHOCTH (POPMUPOBAHIS YHCIIEHHOCTH COPHSIKOB BIIOCEBAX PEIbKN MACTNIHON
B 30HE HCCIICAOBAHHI: BO-TICPBBIX MaKCHMaJlbHas BapHaOEIbHOCTH CPEIHEroJOBOIO 3HAYCHHs OTMEUCHA
JUIsL OHOJICTHUX COPHSIKOB; BO-BTOPBIX BIMSIHME YIOOPEHHI UMENO PasHYIO Pe3y/IbTaTHBHOCTD UL Pa3HbIX
BHJIOB COPHSIKOB — IIPH OOIIEM YBEJIMUYECHUH KOJIMYECTBA COPHSIKOB Ha OoJiee BBICOKMX (DOHAX YHOOpEHH,
OT3bIBUMBOCTh PA3HBIX BUJOB ObLIa CYLECTBEHHO pa3Has. TakuM 00pa3oM, B CTPaTeruyl CHPSDKEHHOTO
PEryJIMPOBaHusl KOJIMYECTBA COPHSKOB M (hopMara HOPM BBICEBA M IUIOTHOCTH Pa3MEILECHUS PaCTCHUH Is
arporeHo3a peabK1 MacIMIHOW HEOOXOIMMO yUHUTHIBATh MaUeCKUE CBOMCTBA OTAETIBHBIX BUIOB COPHSIKOB
(x mpuMepy, a30TOGUIBHOCT U T.11. ). B TpeThrx, HopMa BeIceBa IIpY B3aMMOJEHCTBUH C ITMPUHON MEXK Ty PsIIUI
penpkn MacianuHoi ((axTopsl B u C) okaspiBasia HauOosnee BBIPKEHHOE JIEHCTBHE HAa YMCIEHHOCTb BCEX
PECTABICHHBIX COPHSKOB PA3HBIX OMOJIOIMUECKHUX TPYIIII C XapaKTepoM 00paTHOH cBsi3u (puc. 2). s 3Toro
(bakTOpa yCTAaHOBJIEHA MHOTOJICTHSIS BEJIMYMHA BIMSIHUS Ha ypoBHE 39-67 % (IaBHbBIA KOMIIOHEHT U €ro
B3auMozeiicTBIe). B cooTBercTBIN € mMpencTaBlieHHBIMH TpadukaMyn MUHMMAJIbHAST YHUCIICHHOCTD KaXI0ro
COpHSIKa OTMEYEHA MPH Pa3HbIX MHTEpBasiaX TyCTOTBI CTOSIHHMS PACTEHHH PEAbKM MACIMYHOM, a Xapakrep
PErpecCHOHHON MOBEPXHOCTH MMEET HHIMBHUTyaIbHbIE OCOOEHHOCTH XapaKTEPHBIC TOJIBKO I JAHHOTO BUA
copusika. Tak, B BapuanTte mapu 6enoit (Chenopodium album L.) MUHUIMYM YHCIIEHHOCTH B CPETHETOIOBOM
WM3MEPEeHNH COOTBETCTBYET MHTepBaITY 3,0-3,5 MITH IIIT./ra BCXOXKHX CEMSTH IPH MHJEKce ynoopenws 1,5-2,0 (45-

2=8,8094-3 0676°x+0,7634'y+0 089X x 03695 VO 6y 729,810-1,0508'%+0,5293'y+0, 1607 X0 0883 Y0 0062y 2= 1566696 9821°x+0,8402'y+ 127402978y 7= 2,498-0,4693'x+0,2005°y+0,05°x x-0,0723""y 0,025y
1545 +0,0563'y'y [ ]>32

> <45 J>18 <32

<12 D« <7 <28

" <10 0«35 < <24
O<s @< <1
2 <6 W<
" | R [T
W7
8 W<

Pucynok 2. ['paduku 3aBHCHMOCTEH YHCIICHHOCTH COPHSIKOB (OCB Z, IIIT/M”) OT HOPMBI BBICEBA (OCh X, MITH
ILIT./ra BCXOXKHMX CEMSIH) M ynoOpeHus (0Ch y, B MHIEKCHOM opme: 63 ynoopennii —0, N, P, K. —1; N, P, K
-2, Ny Py K, —3.0). TlocnenoparenbHO crieBa-HanpaBo M CBEPXY-BHU3: Maph Oerasi, IMpHILIA 3aIPOKHHYTasl,

IIETUHHUK CHU3BIH, TIHIPE MON3Y4HiA, OOMISIK MosieBol, cpenHee 3a 2013-2018 rr.
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60 xr/ra neiictBytomero Berecrsa NPK). Jlyist unciieHHOCTH IUPHITBI 3apOKUHYTOM (Amaranthus retroflexus
L.) TOT e MMHUMYM YMCJIEHHOCTH YK€ MPH MapameTpax HOpM BbiceBa 2,0-3,5 MIIH IIT./Ta BCXOKHX CEMSH
u unzekce ynoopenus 0,0-1,5 (mo 45 kr/ra peiictyromuero Bemectsa NPK). /It yncIeHHOCTH ILIETHHHUKA
cusoro (Setaria glauca L.) 2,5-3,5 MIIH 1IIT./Ta BCXOXKHUX ceMsiH Tpu uHjekce ynoopenus 0,0-1,5 (o 45 kr/ra
nerictayrortero Beriectsa NPK). CoorsercTBeHHO, s mbipest ionsyuero (Elymus repens (L.) Gould), omme-
ueno 3,5-4,5 miH mit./ra Bexokux cemsiH, 1,0-2,0 (30-60 kr/ra), a st Gomsika nioneBoro (Cirsium arvense L.)
—2,0-3,5 mutH 1it./ra Bexoxux cemsid, 0,0-2,0 (0-60 kr/ra).

ITpu 3toM, Hamu ycranorieHo (Luropa, 5. u ap. 2015), 9To KopMOBasi IPOTYKTUBHOCT PEIHKU MACITMYHOM B
30HE UCCIIEA0BAHHI HAMOONBILIAs IPK HOpMe BbiceBa 2,0-2,5 MITH IIT./Ta BCXOKHX CeMsIH IPH BHeCeHUH 110 60 Kr/ra
NPK, a MakcnumastbHasi OMHapHast ypOyKaifHOCTb JIMTO-CTeOEBbHON Macchl M CeMsH — B Bapuante 1,5-2,0 MiTH 11T./ra
BCXO)KHX CEMSTH TIpH BHeceHnH Tex ke 110 60 kr/ra NPK.

BbBIBO/IbI

Takum 00pa3oM, y4YUTHIBasE YPOBEHb COOTHOIIEHHS YHUCICHHOCTH COPHSKOB B KapIHHAJIBHO
IIPOTHBOIIOJIOKHBIX BapUaHTaX OMbITA, PEAbKY MAaCIMYHYIO CJIEAYyeT OTHECTH K PACTEHHUSIM C BBICOKUM
YPOBHEM KOHKYPEHTOCIIOCOOHOCTHU K COPHOW PaCTUTEIBHOCTH LITMPOKOTO CIIEKTPa UCIOIb30BaHMs. st
MOJTYYEHUS] Pe3ylNbTaTHHOTO KOMOMHUPOBaHHOTO 3(dekTa CHUKEHHs OOLIell 3aCOPEeHHOCTH MOoceBa
IIPU COXPAHEHHH BBICOKHX YPOBHEW OMOJIOIMYECKOT0 YpOXKask KYJIbTyphI LIeIecO00pa3HO UCTIOIB30BATh
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BINAHUE BUOCTUMYNATOPA POCTA SMUCTUM C HA
NMPOAOYKTUBHOCTb NOACONHEYHUKA

Anna BATAH!, Ceemnana HIAKAJTHH', JTioomuna FOJTOBAILP
[Tonmaeckas 2ocyoapcmeennas azpapuas akademus, Yxpauna
ZYCmMMOGCKaﬂ onvlmHast CmaHyus pacmeHueeodcmea, YKpauHa

Abstract. The key factor for obtaining high and stable yields of sunflower seeds is ensuring of uniform and
developed seedlings of optimal density, which is determined by the seeding material quality. Researches were
conducted to evaluate the biometric indices (plant height, calathidium diameter, calathidium weight, weight of
seeds in calathidium, weight of 1000 seeds) and the level of yield depending on the seed treatment with growth
biostimulants in the conditions of the Poltava region (Forest-Steppe zone of Ukraine) during the 2016-2018 pe-
riod. The experimental design included two variants: 1. without treatment (control); 2. treatment with the growth
biostimulant Emistim C. Four sunflower hybrids of the middle-ripening group: Tutti, NK Neoma, NK Kondi, and
NK Brio were studied. The experiment was laid out in accordance with the following methodological require-
ments: on a surface with a smooth relief, on soil with a uniform NPK content and winter wheat as preceding crop.
Sunflower seeds were treated with Emistim C (20 ml/ton) before sowing. The best variants of the experiment have
been selected using the analysis of variance. The positive effect of presowing treatment of sunflower seeds with
Emistim C on the manifestation of the studied characteristics has been established. Sunflower hybrids Tutti and
NK Brio have been distinguished according to the level of sunflower productivity.

Key words: Sunflower; Hybrid; Growth biostimulant; Yield; Yield components.

Pedepar. 3a0roM mosyueHuUs BBICOKOTO U CTA0MIIBHOTO ypOskast CEMSIH ITOICOTHEYHHUKA SBISCTCS 00eCIeueHNE
JPY’KHBIX U TOJHOIIEHHBIX BCXO/IOB ONTHMAJIBHOW T'yCTOTBI, YTO OTPEAEISCTCS] Ka9eCTBOM MOCEBHOTO MaTepHuala.
B ycrmosusax IlonTaBckoit oOmacTu (JiecocTermHOl 30HBI YKpawHbl) Ha mpoTsokeHnn 2016-2018 TT. mpoBeneHsI
WCCIIEIOBAHMS 110 M3Y4YECHHIO OMOMETPHYECKMX IIOKasareseld (BBICOTA pAaCTEHMs, IWAMETp KOP3MHKH, Macca
KOP3WHKH, Macca CEMIHOK B Kop3uHKe, Macca 1000 ceMsIHOK) 1 ypOBHS ypOXKaHOCTH B 3aBUCUMOCTH OT 00pabOTKH
CeMsTH OMOCTHMYISITOpaMu pocta. VcenenoBaHus MPOBOMIIN C BApHAHTAMM OIBITA: 0€3 00pabOTKH (KOHTPOJIb);
obpaboTka OmoctumymsaTopom pocra OmuctuM C. M3ydanm dersipe TrHOpHIa MOJICOMHEYHHKA CPEITHECHETIOH
rpymnsl: Tyrru, HK Heoma, HK Kongu, HK Bpuo. OnbIT 3akiagpiBaid B COOTBETCTBUU C METONMYECKUMHU
TpeOOBaHMSIMH: Ha TOBEPXHOCTH C POBHBIM pelibepoM, oUBa C paBHOMEPHBIM coniepskanreM NPK, npeariecTBeHHUK
— IMIeHnna o3uMast. [lepen moceBoM cemeHa MojCcoMHeYHNKa oOpabarsiBamy npenaparoM OMuctiuM C (20 Mi/T).
C moMOIIbI0 TUCHIEPCHOHHOTO aHAN3a BBIJCICHBI JIydIINe BapHaHThl HCCIeNoBaHMH. OTMEYEHO MO3UTHBHOE
BIIMSTHUE TIPEITIOCEBHOM 00pabOTKM CEMSIH TOJICOTHEYHMKaA TipenapaTtoM OMucTuM C Ha MPOSIBICHNE NCCIIETyeMbIX
nipu3HakoB. [1o ypoBHIO popMHpPOBaHNS MTPOAYKTUBHOCTH TIOJICOTHEUHNKA BhiAeneHbl Tnopuasl Tyrti u HK Bpro.

Karouesble ciaoBa: [Tonconmaeunuk; ['udpun; bruoctumynsatop pocra; YpokaliHOCTh; KOMIIOHEHTHI ypoxKast.

BBEJIEHUE

Ceronnst YkparHa SIBJISIETCSI OTHUM U3 MUPOBBIX JIMAEPOB IO BBIPALIMBAHUIO MTOJCOIHEYHMKA. [Ipo-
M3BOJICTBO 3TOH KYJBTYPHI U €€ IPOLYKTOB NMepepadOTKU UMEET JUI FOCYIapCTBa CTPATErHUeCcKoe 3Ha-
YeHHUE B LYJSIX 00eCIeUeHNs IPOIOBOIBCTBEHHOM 0€3011aCHOCTH U SKOHOMHYECKOH CTaOMIIBHOCTH, KaK
B COBPEMEHHBIX YCJIOBUSX, TaK U Ha Oyxnyiiee.

[Ipu npuHYAUTEIFHOM YMEHBILIEHUH YaCTH ITOCEBHBIX IUIOIIAAEH 110/] HOACOIHEYHUKOM, TIOJTyUYCHHE
IIOCTOSIHHOTO BaJIOBOTO cOOpa, KOTOPBIN Obl 00ecrednt NoTpeOHOCTH NPEANIPUATHH IO POU3BOACTBY
MAacJISTHOTO CBIPbsI, BO3MOXKHO TOJIBKO NPH YCJIOBUH IOBBILICHHUS ypoxxaiHOCTH. HecMmoTps Ha 3Ha4YM-
TEJIbHBIC TIO3UTUBHBIC CABUTH B PEIICHUH TOH MIPOOIEMBI, YTO MOATBEPKIACTCS JAHHBIMH YPOXKaiHO-
CTH TOJICOJTHEUHHUKA B TIPOU3BOJICTBE 3a ITOCIEIHUE TOIbl, 0OTMEYAETCSl HEAOCTATOUHBIN YPOBEHb peau-
3alUM OMOJIOIMYECKOTO MOTEHIMAa KYJIBTyphl M 3HAYUTEJIHOE €ro KosebaHue mo rogam (AaMeHKo,
T. 2005; I'aBpmiok, M.M. 2008; T'oruap, B. 2013).

C pa3BuUTHEM PHIHOYHBIX OTHOLLIECHHMI CIPOC HA CeMEHA TIOZICOITHEYHHKA U IPOYKThI €T0 NepepadoTKX 3Ha9H-
TEJIBHO BBIPOC KaK HAa BHYTPEHHEM, TaK 1 HA BHEIIHEM PbIHKAX. LIeHbI Ha ceMeHa 3HaUMTEeNbHO MOBBICHIIIChH, YTO
CIIENIAJIO 3Ty KyJIBTYpPY OIHOM M3 MPUObUIbHBIX. Takast CHTyarws Ha PhIHKE ITOICOIHEYHNKA CTaJla [IaBHBIM CTH-
MYJIOM pacIIMpEHns TUIOMIa/Iel ToceBa Toi KynmbTyphl B Yikpaune (I aBpromok, M.M. 2008; ®anees, JI.B. 2014).
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Io pesynbraTam nccneOBaHUI OTEUECTBEHHBIX U 3apYOSKHBIX YUEHBIX ObLIIO YCTAHOBJIEHO, UTO
B JJAHHBII MOMEHT aKTyaJIbHON TIPOOIEMO pacTEeHUEBOTUECKON OTPACIH SBIISIETCS MOBBIILICHHE TIPO-
JYKTUBHOCTH TIOJICOTHEYHHKA M 0OECTICUCHUE BO3PACTAIOLINX MTOTPEOHOCTEH B KAYECTBEHHBIX CEMe-
Hax 3a CyeT rnoxdopa cocTaBa TMOPUIOB U COOMIONECHHSI MHTEHCUBHOM TEXHOJIOTMH BBIPAILIBAHUS, B
TOM YHCJIIE€ U TIPEIITIOCEBHON 00pabOTKH CeMSIH KOMOMHUPOBAHHBIMHU TIpENapaTaMH.

CoBpeMeHHBIE PEryJIsITOPBl POCTA U IPyTHe OUOIOTHYECKHe MperapaThl CoIepxkKaT KOMILIEKC OHuoo-
THYECKU aKTUBHBIX BEILECTB, KOTOPbIE CIOCOOCTBYIOT YCKOPEHUIO OOMEHHBIX IPOLIECCOB B MOYBE U B
PACTHUTEIBHBIX OPraHU3Max, IOBBIIAIOT CTOMKOCTh PACTEHUH K HEOIAroIpHUATHBIM OTOHBIM YCIIOBHUSIM,
CIIOCOOCTBYIOT JONOJHUTEILHOMY HUCHOJIb30BaHHIO 3aI0’KEHHOTO MOTEHIMalIa TPOYKTHBHOCTH U yITy4-
LICHHUIO KadecTBa BbIpaliuBaeMoi npoaykiuuu (AuummH, JI. 2002; Mensauk, b. 2008).

Takum 00pazom, BasOBbIE COOPBI CEMSH IOJCOTHEYHUKA JOKHBI yBEIMUMBATHCS 3@ CUET MOBBI-
IICHUS YPOXKAWHOCTH, TO €CTh yCOBEPILICHCTBOBAHUS TEXHOJIOTUH BBIPAIIMBAHUS KYIbTYpBI. {111 3TOTO
HY’KHO HMCIIOJIb30BaTh IIPUEMBI U BEIIECTBA, KOTOPbIE MO3UTUBHO BIUSIOT HA JKU3HEICATEIBHOCTD Pac-
TEHHH U ITOCEBOB MOJICOTHEUHHKA KaK IIeIoi Oronoruueckoil cucremMsl. Cpean TakuX IMPHEMOB Bax-
HBIM SIBJISICTCS Y/Ty4ILICHUE COCTaBa THOPHUIOB ¥ HCIIOIb30BaHUE HOBBIX CTUMYIISITOPOB POCTA PACTCHUH.

MATEPHAJIBI U METO/JbI

Lenbio HaMX KUCCNEN0BaHUH ObUIO H3ydeHUe (POPMUPOBAHUS TPOLYKTUBHOCTH THOPHUIOB OJICOI-
HEYHHMKA B 3aBHCUMOCTH OT MPEINOCEBHONW 00pabOTKM ceMsH OMOCTUMYISITOPAMH POCTa B YCIOBHAX
LeHTpanbHOl JlecocTenyn YKkpauHsbl.

MarepuanoM HCCIeA0BaHUN CTaJIN YeThIpe THOPHU/Ia MOJCOIHEYHUKA CPEeTHECTIEION TPy bl KoMIIa-
uuu «Cunrenta»: Tyrtu, HK Heoma, HK Konau, HK Bpuo.

['ubpune! n3yuanu Ha npotspkeHnn 20162018 IT. 1o ypoBHIO ypoKaliHOCTH U OMOMETPUYECKHUM I10-
KazaTeJsiM (BBICOTa PacTeHUs, IMaMEeTP KOP3UHKHU, Macca KOP3UHKHU, Macca CEMsSHOK B KOP3MHKE, Macca
1000 ceMsHOK) B COOTBETCTBHUM ¢ METOAMKON roCyIapCTBEHHOTO UCIBITAHUS CENbCKOXO3SIHCTBEHHBIX
KyasTyp (2000) B ycnoBusix IlonraBckoii 00mactu ¢ peHIOMHU3MPOBAHHBIM Pa3MELIEHUEM yYacTKOB B
YeThIPEXKPAaTHOI MOBTOpHOCTH. Bce (akTopsl A mpoBeAeHUs OMBITOB ObUIM MAaKCHMAJIbHO OIMHA-
KOBBI€: ONBIT 32JI0KECH Ha OIHOM MOJI€ C BEIPOBHSAHHBIM pesbeoM. [10uBeHHBIN TOKPOB OAHOPOIHBIM,
MpeAcTaBIeH YepHO3eMOM TUNTMUHBIM. [IpeamecTBenHukoM Obla mieHuna o3umas. Ilepen moceBom
cemeHa oOpabarbiBany mpenaparoM Imuctum C.

OnbIT 3a710:K€H 0 TaKOH CXeMe:

1. be3 00paboTku (KOHTPOIB);

2. O6pabotka ctumynsitopoM pocta Imuctum C (20 mMit/1).

[Tokazarenu onpeaessia o oOMEnPUHATHIM MeToAuKaM. CTaTUCTHYECKYI0 00pabOTKy yPOBHS ypo-
’KaHHOCTU TMOPHJIOB IOICOJIHEYHHUKA NPOBOIMIIM C TIOMOMLIBIO AucniepcronHoro ananmmsa (HCP ) mo b.
A. JlocniexoBy (locnexoB b. A., 1985; binonoxko 1. M., 1994).

PE3VJIBTATBI U OBCYXKIEHUSA

K OCHOBHBIM OMOMETPHUYECKUM IOKA3aTeIsIM IMOJCOJIHEYHUKA OTHOCSTCS BBICOTA PacTEHMs, Iua-
METp KOP3MHKH, Macca KOP3UHKH, Macca CeMsSHOK B Kop3uHKe, Macca 1000 ceMsHOK.

K oxoHuaHun1o nepBoro Mecsia Beretaunu (Iepuoa ot GopMUpoBaHuUs KOP3UHKH JI0 LIBETEHHS) pac-
TEHMS BCTYIAIOT B (ha3y MakcUMajbHOro pocrta. K aTomy Bpemenu onu gocturatot 40 % cBoeil BBICOTHI,
a K Hauaiy ueteHus — 95 %. B aTot nepuoa cpenusist CKOpocThb pocta coctasiseT 4-6 cM B cyTku (Max-
Henko M. M., 2004; Menbauk A. B., 1998).

B ycnoBusix paszHoro obecrieueHust (pakTopaMu KU3HEAEATEILHOCTH U B 3aBUCHUMOCTHU OT T'yCTOTHI
CTOSIHUSI PACTCHUN Ha eIUHMLE TUIOIIAN MEKIY BBICOTONH pacTeHHs U KOJMYECTBOM CeMsiH Halmroza-
eTcst oOparHasi 3aBUCMOCTD: C YINIOTHEHUEM PACTCHHUI BBICOTA MX YBEJIIMUNBACTCS, & KOJIMYECTBO 1IBET-
KOB M CeMsiH B Kop3uHke ymenbpmaercs (Kanenceka C. M., 2011).

BricoTa pacTenuii o rogam ncciie1oBaHui y OICOIHEYHUKA BapbUPOBalla B HE3HAUNTEIIbHBIX IIpe-
nenax: B 2016 roxy O6puta camoit 6oibioi u coctasisiia 147,2-181,0 cm; B 2017 roqy umena HauMeHb-
wee 3HaueHue u pasHsuiach 140,0-170,3 cm; B 2018 rony — 145,4-174,5 cm.
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[lo BapuaHTaMm oITbITa JAHHBIN TPHU3HAK cocTaBiisul B 2016 romy: koHTpois — 147,2-175,5 cm; oOpaboTka rpe-
naparom — 152,4-181,0 cm. B 2017 romy BbicoTa pacTeHMiA MOJICONMHEYHMKA ObLIa paBHa: B KoHTpose — 140,0-
165,2 cm; ocne 00opadotku Dvuctumom C — 145,8-170,3 cm. B 2018 romy qaHHbIH MOKa3aTellb COCTABIISIT IO
BapHUaHTaM OITbITa COOTBETCTBEHHO: KOHTpOIIL — 145,4-170,5 cMm; 0OpaboTka mperiaparom — 149,3-174.,5 cm.

B cpennem 1o pesynsraram uccienoBaHuid Hanbosee BEICOKOPOCIIBIM OTMEYEH THOPHL ITOJICOTHEIHH-
ka Tyrtu (169,6-174,5 cm), a Hanbonee Huzkopociabim — rudpun HK Bpuo (144,2-149,2 cm).

AHAJIOTUYHO TPeABIIYIIeMY MTOKa3aTellio, TuaMeTp KOP3UHKH y MOJCOJIHEYHHKA M0 ToAaM Hccie-
noBanuit Obut: B 2016 roxy — 18,0-26,3 cm; B 2017 rogy — 15,9-21,4 cm; B 2018 rony — 17,3-23,9 cm.

[To BapranTaMm omneiTa JaHHBINA Tpu3HaK B 2016 romy cocTaBiisia COOTBETCTBEHHO B KOHTposte — 18,0-
19,7 cm; B oOpaboTke — 23,5-26,3 cm. B 2017 rony nuametp paBHsICs: B KoHTpojie — 15,9-16,9 cMm; B
BapuaHte ¢ obpabotkoit — 18,7-21,4 cm. B 2018 rogy naHHBIM MOKa3aTeIb COCTABISUT: B KOHTPOJIE —
17,3-18,3 cm; mocie odopadbotku — 20,0-23,9 cm.

[To cpenHuM JaHHBIM HaWOOJBIIMM TUAMETPOM KOP3MHKH XapaKTepHU30BaJICs THOPUA MOACOTHEY-
nuka Tyrtu (18,3-23,9 cm), a Haumensimm — rudpun HK Bpuo (17,3-20,7 cm).

[TokazaTtens Macchl KOP3UHKH Y TOJICOTHEYHUKA COCTABIISUT COOTBETCTBEHHO: B 2016 roxy — 426,8-
507,6 T; B 2017 romy — 218,6-342,4 r; B 2018 romy — 343,3-432,5 1.

[To BapuanTam omnbiTa uccieayemsli mpusHak B 2016 roxy coctaBisii: mo koHTposto — 426,8-489,6
r; mocye 00padoTku npenapatom — 441,0-507,6 . B 2017 romy macca KOp3HHKHU y MOJCOJIHEYHHKA CO-
OTBETCTBEHHO ObLTa paBHa: B KoHTpoJie — 218,6-317,2 1; B oOpadoTke — 231,4-342,4 . B 2018 romy
JIAaHHBIN MPU3HAK COCTABJIISUL: 110 KOHTPOIto — 343,3-405,2 1; nocie oOpabotku — 362,5-432,5 1.

B cpennem HamOonblield Maccoll KOP3MHKH XapaKTEPHU30BAJICS THOPHI TOACOTHEYHUKa TyTTn
(404,0-427,5 r); a naumenbineii — rudpun HK Heoma (329,6-345,0 1).

Macca ceMsHOK B KOp3MHKE Yy MOJICOIHEUHNKA Haxoauiack B npeaenax: B 2016 rony — 34,9-55,2 1;
B 2017 rony — 26,3-47,3 r; 8 2018 romxy — 30,8-51,4 r (Tabm. 1).

Taomuua 1. buomempuyeckue nokazamenu pacmeHuil NOOCOTHEUHUKA

Bapuan — 0es obpaboricn Bapuanr — o6paborka Omuctiumom C
(KOHTPOJIB)
TMokaszarenb Tu6pun s s s ] g s g N
e |l s |z 2| g || 2] %
& S & & & & & &
Tyt 1732|1652 [170,5 (1696 |178,7 [170,3 |[174,5 |174,5
Bricora pactenus, | HK Konu 175,5 |160,8 (1673 |167,9 |181,0 [166,2 |172,6 |1733
cM HK Bpwuo 1472 | 140,0 (1454 |144,2 |152,4 [1458 |[149,3 1492
HK Heoma 162,4 156,4 |160,3 |159,7 |169,0 162,2 | 166,1 165,8
Tyrtn 197|169 [183 [183 (263 [214 (239 (239
Tluamerp HK Kowm 19,0 164 [17,5 |176 250 [190 [22,5 |222
KOP3HUHKH, CM HK Bbpuo 18,5 15,9 17,4 17,3 23,5 18,7 20,0 20,7
HK Heoma |18,0 [16,6 [17,3 [173 [246 [20,1 [21,6 |22.1
Tyrtn 489,6 [317,2 |405,2 [404,0 |507,6 (3424 |432,5 |427)5
Macca xopsunkn, |HK Konju 4384 |297,5 |352,1 |362,7 |459.4 (312,7 |[371,2 381,1
r HK Bpuo 471,0 [319,2 3953 [3952 |492,0 (3404 |417,5 |416,6
HK Heoma 426,8 [218,6 |343,3 [329,6 |441,0 (2314 |362,5 |3450
Tyttn 35,6 31,9 33,1 33,5 458 39,2 42,5 42,5
Macca cemsmok | HK Koumu 41,8 33,6 38,3 | 37,9 50,9 41,8 47,6 46,8
B KOp3WHKE, T HK Bbpuo 45,0 39,5 42,1 42,2 55,2 47,3 51,4 51,3
HK Heoma 34,9 26,3 30,8 | 30,7 434 33,2 38,5 38,4
Tyrtn 76,0 66,3 73,5 71,9 85,7 75,3 83,0 81,3
Macca 1000 HK Konzu 79,8 66,6 70,4 | 72,3 90,1 76,4 80,5 82,3
CEMSTHOK, T HK Bpuo 84,0 72,4 774 | 77,9 93,9 83,1 90,2 89,1
HK Heoma 70,5 60,3 65,6 | 655 78,8 69,8 74,4 74,3
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B 2016 rony maHHbBIN MpU3HAK 110 KOHTPOJIIO cocTaisil 34,9-45,0 r; mociie 00paboTku IMUCTUMOM
C —43,4-55,2 . B 2017 rogy macca ceMSHOK B KOP3WHKE COOTBETCTBEHHO COCTAaBIIsIa: KOHTPOIb —
34,9-45,0 ; obpabotka — 43,4-55,2 . B 2018 roay uccieayembiii moka3areib PaBHSJICS: 0 KOHTPOJIO
—308-42,1 r; mociie o6paborku — 38,5-51,4 1.

[lo cpeaHrMM HaHHBIM MAacChl CEMSHOK B KOP3WHKE MOXXHO OTMETHTH TMOpua nozaconHeynnka HK
Bpuo (42,2-51,3 r). HaumeHbMM 3HaUC€HWEM JAHHOTO MMOKa3aTelsl xapakTepuzoBaics rudpun HK
Heowma (30,7-38,4 1).

[To nanHBIM pa3HbIX yueHbIX, Macca 1000 ceMsHOK MOCOTHEYHUKA — TCHETUYEeCKH 00y CIOBICHHBIN
MOKa3aTelib, HO OH MOXKET U3MEHSTHCS B 3aBHCUMOCTH OT IMOYBEHHO-KITIMMAaTHYECKUX YCIOBUH U arpo-
TEXHUUYECKUX PUEMOB, B TOM YHCJI€ OT TYCTOTBI CTOSTHUSI.

ITo romam uccnenoBaHmii TaHHBIN MPU3HAK COCTABISI COOTBETCTBEHHO: B 2016 romy — 70,5-93,9 1;
B 2017 roxy — 60,3-83,1 r; B 2018 roay — 65,6-90,2 1.

ITo BapuanTam ombita Macca 1000 cemsinok B 2016 romy cocrasisna: mo koHTpoiro — 70,5-84,0 T
nocine 00padbotku npemnaparom — 78,8-93,9 . B 2017 rogy qaHHBIN MMOKa3aTeb 0 KOHTPOIIO ObLI paBeH
60,3-72,4 r; nocyie o6paborku Dmuctumom C — 69,8-83,1 . B 2018 roxy macca 1000 cemsiHOK cocTas-
JsUTa; KOHTPOJb — 65,6-77,4 r; mocie o0padboTku npenaparom — 74,4-90,2r.

B cpennem nHa mpotsxkennn 2016-2018 romoB Hambosee KpyMHBIMH U BBIDOBHEHHBIMU CEMSHKa-
MU TIOJICOTHEUHUKA Xapakrepu3oBaics Tuopun HK bpuo (77,4-89,1 1), a HaumMeHee 3HaYeHHE JAHHOTO
npusHaka otMedeHo y ruopuaa HK Heoma (65,5-74,3 1).

YporkaiHOCTB MOJICONTHEYHMKA 3aBHCHT OT CPOKA YOOPKH, UTO OIPEENSIETCsl CTENEHBIO CIIETIOCTH U BIIAXK-
HOCTBIO CeMsH. YOMPAIOT MOJICOTHEUHUK B (ha3e CIIeNIOCTH, Korma B moceax 12-16 % pacteHuil ¢ )KenThIMU
1 KeNTO-0yphIMH KOP3UHKaMH, a ¢ OypbiMH 1 cyxumu — 85-88 % (OepueHko b., 2003; Osepuenko b., 2008).

[To rogam uccenoBaHuil ypoxkailiHOCTh MOJICOMHEUHMKA Obl1a Oobiiei B 2016 rony B cBsi3u ¢ OJia-
TOTNPUATHBIMU TIOTOJHBIMH yCJIOBUSIMH. MEHBIINM JNaHHBIA mpu3Hak HaOmonancs B 2017 rony u3-3a
HEeOIaronpUsTHBIX MOTOAHBIX YCIOBHH.

[To pe3ynbraraM ucciieOBaHUN ypOoXKaHHOCTh mojcoiaHeyHrka B 2016 rogy cocrariisijia o ruopu-
JlaM cOOTBeTCTBeHHO: TnOpu Tyttt — 3,56-3,93 1/ra; rubpua HK Kounu — 3,69-4,12 1/ra; rubpung HK
Bpuo —4,07-4,41 1/ra; ruopun HK Heoma — 3,32-3,61 1/ra.

B 2016 rony mo ¢aktopy A 1o Bapuanty 6e3 oopadborku rudpun HK Heoma mmen cymiecTBeHHO
MEHBIIYI0 ypokaiiHOCTh (3,32 T/ra) mo cpaBHenuto ¢ rudpunamu HK Konmu u HK Bpuo (coorser-
cTBeHHO 3,69 1/ra u 4,07 T/ra) U cyniecTBeHHO He oTin4aics oT rudbpunaa Tyrtu (3,56 1/ra). ['ubpux HK
Bpuo nmen Hanbombiyto ypoxkaiiHOCTh, yeM apyrue rudpunsl (HCP=0,36 1/ra). OctanbHble THOpUABI
CYIIECTBEHHO HE Pa3IM4yaliuch MEXIY COOOM.

o BapuanTty 06padoTku ImuctuMoM C CyIIECTBEHHO MEHBLIMM 10 ypoxkaiHocTh 0bi1 ruOpua HK
Heoma (3,61 1/ra) no cpaBuenuto ¢ rudpugamu HK Kougu u HK Bpuo (coorBerctBenHo 4,12 T/ra u
4,41 t/ra). T'ubpun HK Bpuo cymectsenHo He oTauuaics ot rudpuna HK Konau u npessiman ocraib-
HbIE THOPHIBI IOACOTHEYHUKA.

Mesxny Bapuantamu 00pabotku (paxrop B) y rudpuna HK Heoma cymiecTBeHHON pa3HHLIBI IO ypo-
xaiiHoct He oOHapyxkeHo (HCP=0,31 1/ra). ¥ ocranbHbIX THOPHIOB MOACOTHEYHHKA HAOIIONANACh
CYIIECTBEHHAs pa3HUIIA MEKAY NaHHBIMHA BapUaHTaMU OTIBITA MO UCCIIETyeMOMY IPU3HAKY.

VYpokaitHoCcTh mojiconHeunrka B 2017 rogy cocrapisia o ruOpuaaM COOTBETCTBEHHO: THOpH TyT-
™ — 2,16-2,44 1/ra; rubpun HK Konau — 2,42-2,81 1/ra; rudbpun HK Bpuo — 2,63-3,06 1/ra; rudpux HK
Heoma — 1,63-1,93 1/ra.

B 2017 roxy no ¢daxropy A B kouTpose rudpun HK Heoma nmen cyiiecTBeHHO MEHBIIYIO ypOXKaii-
HOCTb, ueM japyrue rudpuast (1,63 1/ra). ['ubpun HK Bpuo (2,63 T/ra) cymecTBeHHO HE OTINYANCS OT TH-
opuna HK Konam (2,42 1/ra) v mpeBbIIai o JaHHOMY MpH3HAKY ocTaibHble ruopuasl (HCP=0,41 1/ra).

[To BapuanTy 00pabOTKH mMpenapaToM HaOJOnaIach aHAJIOTMYHAS CUTYaIUs: CYIIECTBEHHO MEHbB-
e ypoxaitHoCThI0 Xapakrepu3oaics rudpun HK Heoma (1,93 1/ra). ['mOpun HK Bpuo (3,06 1/ra)
[0 JJAHHOMY TNPU3HAKY CyllecTBeHHO He oranuancs ot rudpuga HK Konam (2,81 T/ra) u npesbiman
OCTaJIbHBbIC THOPHU/IBL.

[To BapuanTam 06padoTku Mexay codolt y rudpumoB HK Konau u HK Bpuo no ypokaitHocT otme-
yeHa cymiectBeHHas paszuunia (HCP=0,34 1/ra) (Tabm. 2).
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Ta6auna 2. Ypooicatinocms nodconneynuxa, m/2a

T'ubpun Bapuant 00paboTKu Tox
(bakrop A) (dbaxrop B) 2016 2017 2018 cpeonee
be3 006paboTku (KOHTPOIIb) 3,56 2,16 3,44 3,05
Tyrtu
Omuctum C 3,93 2,44 3,67 3,35
be3 00paboTku (KOHTPOIIb) 3,69 2,42 3,57 3,23
HK Kounan
Omuctum C 4,12 2,81 3,95 3,63
be3 00paboTku (KOHTPOIIb) 4,07 2,63 3,89 3,53
HK Bbpno
Omuctum C 4,41 3,06 4,24 3,90
be3 00paboTku (KOHTPOIIB) 3,32 1,63 3,07 2,67
HK Heoma
Omuctum C 3,61 1,93 3,31 2,95
Cpeonee no onvimy = 3,29
HCP,. dbakrop (A) 0,36 0,41 0,38
HCP,. dbakrop (B) 0,32 0,34 0,29
HCP, B3aumozeiictBue dakropos (AB) 0,24 0,32 0,21

YpoxkaiiHocTh moniconHeuHnka B 2018 romy cocraBmsiia Mo THOpHUIAaM COOTBETCTBEHHO: THOpPH
Tyt — 3,44-3,67 1/ra; ruopun HK Kouau — 3,57-3,95 1/ra; rubpun HK bpuo — 3,89-4,24 1/ra; rubpun
HK Heoma — 3,07-3,31 1/ra.

B 2018 rogy no Bapuanty xoutpons ruopun HK Heoma (3,07 1/ra) cymecTBeHHO HE OTIIMYANCS T10
ypoxkaitHoctu ot Tubpuna Tyrtu (3,44 T/ra) U cymecTBeHHO OBLII MEHBIIINM 10 CPABHEHHIO C APYTUMHU
rudpunamu. ['mopun HK Bpuo (3,89 1/ra) mo naHHOMY npu3HaKy CyIIECTBEHHO HE OTIINYAJICS OT THOPH-
nma HK Konnn (3,57 1/ra) v ipeBbIan ocTalbHBIE THOPUIBI TTOICOTHEYHUKA.

ITo BapmanTy 06padoTka Dmuctumom C, ananorungano, rudpun HK Heoma o ypokaiinoctu (3,31 1/ra)
CYIIECTBEHHO HE oTnm4aics ot ruopuna Tyrrtu (3,44 1/ra) M Men MeHblllee 3HaYeHUe 10 JAHHOMY TIpH-
3HaKy M0 cpaBHEHUIO ¢ apyrumu ruopuaamu. ['mopung HK bpro no ypoxkaitnocTn (4,24 1/ra) cymiecTBeH-
Ho He ommyancs ot rnopuna HK Konawm (3,95 1/ra) u npeBbiman octainbHbIe THOPUIBI TOACOTHEYHNKA.

Mexnay Bapuantamu o0paboTku mo ypoxaitHoctn y tudpunoB Tyrtu m HK Heoma cymiectBennoit
pa3HUIBI HE O0HAPYXKEHO. Y OCTAIBHBIX THOPHIOB BapHaHT ¢ 00pabOTKOI mpenapaToM CyIeCTBEHHO
nipessimnan kKouTposs (HCP=0,29 1/ra).

BbIBO/bI

B nenom, HamnbGonee ONarompusTHBIM IO HCCIEIYyeMbIM TOKA3aTelsM ISl BBIPAIIMBAHHS TOA-
coiHeyHHKa, otMedeH 2016 rox, kotopoMy He3HaunTenbHO yeTynan 2018 ron. Haumensiee mpossieHue
JAaHHBIX MTPU3HAKOB HaOmoanock B 2017 roxmy.

[To BapuanTam ombITa TpeANoceBHass 00paboTKa CeMsH MOICOTHEYHNKA mpenapatoM Omuctum C,
10 CPAaBHEHMIO C KOHTPOJIEM, TIO3UTHBHO BIIUSIIA HA MPOSBICHUE UCCIIEAYEMBIX TPU3HAKOB.

B nienom o OmoMeTpuyecKUM MOKa3aTesIsiM MOXKHO OTMETHTD CJIEAYIOIHE THOPHIbI ITOJICOTHEYHHKA:

- rubpua TyTTH — 110 BBICOTE PACTeHH, IUaMETPe U Macce KOP3UHKH;

- rubpun HK Bpuo — o macce cemsiHok B kop3unke U macce 1000 ceMsiHOK.

B cpennem no ypokailHOCTH MOXHO OTMETHTh TMOpup moxconHeunuka HK bpuo ¢ BapmanTom
o0pabotku DmuctumoM C (3,90 1/ra).
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®JTYOPECUEHTHbBIE-CMNMEKTPAJIbHbBIE UCCJIEAOBAHUA
®YHKUMNOHAIIbHOIO COCTOAHUA PACTEHUWU B CBA3U C UX
YCTOUYUBOCTbIO K 3ACYXE U BbICOKON TEMMNEPATYPE

Buxmopusa KPUBOIIIAIIKA, Onec KHTAEB

Hucmumym caoosoocmea Hayuonanvrou akademuu azpapubix HayK YkpauHul

Abstract. The authors present the results of the plants functional state estimation in relation to their resistance
to a complex of abiotic factors. A new methodological approach for estimating plant drought- and heat- resistance
has been proposed on the basis of the comparative analysis of the water and physical parameters of leaves by ap-
plying the methods of the chlorophyll fluorescence photo- and thermoinduction. The determination of the plants
functional state using the proposed methods may be applied in the breeding work and in agriculture on the whole,
in particular, in horticulture and irrigated agriculture when normalizing irrigation.

Key words: Chlorophyll fluorescence; Chloroplasts; Drought; Heat; Leaves; Photoluminescence; Thermolu-
minescence; Water deficit.

Pedepar. IlpencraBieHsl pe3ynbTaThl UCCICIOBAHUI (YHKIMOHAIBHOTO COCTOSHHSI PAacTEHHH B CBSI3U C
X YCTOWYMBOCTBIO K KOMIUIEKCY abnoTmueckux (akTopos. IIpemaraercss HOBBIM METOIMYECKUH MOIXO IS
OLICHKH 3aCyXO- M TEPMOYCTOHYMBOCTH Ha OCHOBE CPAaBHUTEIILHOTO aHAIN3a BOAHBIX U (PU3NYECKNX MapaMeTpoB
JUCTHEB C IPUMEHEHHEM METO0B (OTO- M TepMOMHAYKIHMH (uryopecueHnnu xiopodmmaa. Onpenenenne
(DYHKIIMOHAIBHOTO COCTOSTHHS PACTEHHI C HCIOJIB30BAHUEM TIPETIOKEHHBIX METO/IOB MOXKET OBITH IPUMEHEHO B
CENIEKIIMOHHOHN paboTe, CETbCKOM XO3SHCTBE B 1IEJIOM, B YACTHOCTH CAJJOBOICTBE M OPOIIAEMOM 3EMIICACIHH TIPH
HOPMHUPOBAHUH OPOILCHNUSI.

KuaroueBble c1oBa: OiryopecueHtms xropoduiuia; Xmoporoiact; 3acyxa; Kapa; JIuctes; @oToNFOMUHE CIICHITHS;
TepmomomuHe crieHIwsT, BonHbIi geduiuT.

BBEJEHUE

[TnonoBeIe U ATOTHBIE KYIBTYpBI B TIPOIIECCE BRIPAIIMBAHNSA MOTYT MOABEPTraThCs ASHCTBUIO Pa3IMIHBIX a0u-
OTHYECKHX (PaKTOPOB (MOPO3, 3aCyXa U JIp.), 9TO BIUACT HA X (PYHKIIMOHAIBHOE COCTOSTHNE. B cBs3M ¢ Ti1o0ans-
HBIM MOTEIUIEHHEM OCOOCHHO aKTyaJbHBIM CTAHOBUTCS M3yYCHUE a/lallTAlliy PACTCHUH K U3MEHEHMIO KIIMMAra,
MX YCTOIYMBOCTH K HEOCTATKY BIIark M K BEICOKMM TEMIIEpaTypaM.

B Hacrosee BpeMs MCIIOIB3YIOTCS TIOJICBOM M JTaOOPATOPHO-TIONEBOI METOABI OIICHKU 3aCyXOYCTOWYHBOCTH
KyJBTYp, HO OHH JOBOJIBHO TPYyZA0eMKH. [103TOMy Ba’KHO pa3padaThiBaTh HOBBIE MIIM COBEPIICHCTBOBATH CYIIECTBY-
IOIINE METOJIBI VISl IMATHOCTUKY a/IaITHBHOCTH PACTEHMH K AEHCTBHIO BEICOKMX TEMIIEpaTyp (3acyxa, xapa).

P aBTOpPOB OTMEYAET, 9TO B HKCTPEMAIIBHBIX YCIOBHUSX Yallle BCETO HApymIaeTcst (POTOCHHTES B JINCTHAX. Xa-
paKTep M3MEHEHUH Ha €ro NepPBOHAYAIBHBIX CTAANSIX HEMOCPEACTBEHHO MPOSIBISIETCS B ITponecce (IIyopecieH-
un xiopodmiina B GOTOCHHTETHIECKHX MEMOpaHaxX KJIETOK, MM TaK Ha3bIBAEMOW MHAYKINHU (MIyOpecleHINN
xnopoduiuta. OHa TO3BOIISAET UCCIIEIOBATE B )KUBBIX 00BEKTAX MPOXOKICHHE POTOXUMHIUSCKUX PEaKIINii, CBI3aH-
HBIX ¢ paboToii portocucTemsl 11 BRICIINX pacTeHUH - CHCTEMBI, HanOoJIee TyBCTBUTEIHHOM K (haKTOpaM BHETITHEH
Cpelibl, TAKUX KaK 3KCTPEMaJbHBIC TEMIIEPATYPbI, N30BITOYHASI OCBEIICHHOCTD, BHICYIIMBAHNUE, ITOBBIIIIEHHOE CO-
nepskanue coneit B nutarensuoi cpene (bpaiton, O.B. et al. 2000; Kuraes, O.1. 1983; [Tonesoii, B.B. 1989).

BaXHBIM MPENMyIIECTBOM METOA WHAYKINHU (TyOPECHEHIINH XJIOPO(MIIIA ABISIETCS TO, UTO B XOJI€ HCCIIe-
JIOBaHMH OOBEKT HE MOBPEXK/IACTCS, OLEHKA IPOBOANUTCS OBICTPO, MOSBISIETCS] BO3MOKHOCTD aBTOMATH3UPOBATh
M3MEPEHNUS U TEM CAMBIM NTOBBICUTH 3P(PEKTHBHOCTH paOOTHI, YCKOPUTH BHEAPEHUE €€ PE3YIBTATOB B IPAKTHUKY.

Lenp HammMX MCCIETOBAHMH 3aKITIOYaIach B pa3pabOTKe METoa, KOTOPHIH MO3BOIMI ObI 6e3 HapyIIeHUH 11e-
JOCTHOCTH 00BEKTa KOHTPOJIMPOBATH €T0 (DYHKIIHOHAIBHOE COCTOSIHHUE M M3MEHEHUS IMOA JAeicTBHEM (PAaKTOPOB
OKPY>KalOIIEeH Cpesibl, IMPEkK/Ie BCEr0 BOAHOTO PEKUMA M BEICOKHX TEMIIEpPATyp.

MATEPHUAJIBI U METO/JbI

OmbITEl OBUTH TIPOBEACHBI B Jaboparopun (pU3HONOTHH pacTeHnid u Mukpoomonorun MC HAAH
Ykpansbl. OOBEKTaMHU CITYKWIHA 7 COPTOB BHUIITHU OTCYCCTBEHHON M 3apyOeKHOMW CETEKITHH.

3acyX0yCTOWYMBOCTD PACTEHU OMPEeIsIN Tab0PaTOPHO - TMTOJIEBBIM METOIOM: TIPOBOIIIIN H3yde-
HHE BOJHOTO PEeKMMa JINCTHEB, @ UMEHHO WX CIIOCOOHOCTH YIep’KUBATh BOAY W BOCCTAHABIUBATH TYyp-
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rop, OBOJIHEHHOCTh TKaHEei W BOAHBIN aedunut. /s onpeneneHusi yCTOMYMBOCTH K BBICOKHM TEMIIe-
parypam u3ydaiu )apocToikocTs aucTheB (Byomuk, M.O. et al. 2010; Kymnupenko, M./1., Kypuarosa,
IIL et al. 1975; Cenos, E.H., Oroneuoga, T.I1., pea. 1999; Ckpsira, B.A. et al. 2005).

Uccnenoanu Goto - 1 TepMOMHAYKIHIO (rryopecleHInN XI0poQuiuia Ha KHUBBIX JUCTHSIX C IMO-
MOIIBIO JIA0OPAaTOPHOTO MHUKpOcHeKTpoduiyopumerpa CM®D-2p, ompenessisi CTENEHb YCTOHYMBOCTH
KOHKpPETHOTO pacteHus k 3acyxe u xkape (Kuraes, O.1. 1983; Ckpsra, B.A., Byonuk, M.O. et al. 2005;
Ckpsira, B.A., Byonuk, M.O. et al. 2006). ®nyopecieHIu0 Bo30yKaaiu, 00JIydas TUCT CHHUM CBETOM B
nuanazone BosiH oT 400 10 500 HM, U perUCTPUPOBAIH 3aBUCUMOCTD (pITyOPECIEHIIMH OT TeMIIePaTyphl
(ot 650 1o 770 HM). YcTaHABIMBAIN MAKCUMAIIBHOE U CTAIMOHAPHOE 3HAYCHHUE €€ UHIYKIIUH, a TAaKKE
MaKCUMYMOB BOJIH €€ TEPMOMHAYKLIMHU NPy U3MeHeHnn Temmneparypsl ot 20 o 70 °C.

OcHoBHO# 3aa4eli Obla pa3paboTka METOa, KOTOPbIH Ha OCHOBE M3MEPEHUH (HU3NUECKHUX MOKa-
3aTelniei, B YaCTHOCTH XapaKTePHBIX 3HAUYCHUH MHAYKIUH (IYOPECICHIMH U TEPMOUHIYKIIMU XJIOPO-
¢$wuIa, MO3BOIKUT C MUHUMAIBHBIMU 3aTpaTaMu TPyJa U BPEMEHH HaJeKHO JUarHOCTHPOBATh 3aCyX0- U
’KapOCTOMKOCTL pacTeHui. PerucTpuposanu crnenyromue noxkasarean: makcuManbtoe (F ) u cranmo-
naproe (F ) 3Hauenus MHayKuu (ryopecleHIny, a TAKKEe MAKCUMYMOB €€ TEPMOMH/IYKIUH B JIHaIa-
3onax temmneparyp 20 - 35°C (F' ), 35 -45°C (F‘B) nu45-70°C (F‘y).

PE3VYJIBTATBI U OBCYXIEHUSA

W3BecTHO, 4TO Ae(DULIUT BIIAr BIHSET HA TAKUE ITPOLIECCHI, KaK MOIOIEHNE BObI, KOPHEBOE JABIICHHUE,
(hoTocuHTE3, ABIXaHKE, TPAHCTIUPALIUS, POCT U PAa3BUTHE U TOMY 11o100H0e. /lelicTBIE BOIHOTO neduiuTa Ha
MeTaboIM3M B 3HAYMTEIILHON CTEIIEH! 3aBUCHT OT €0 MPOIOIKUTENFHOCTH. B yCIIOBUSIX 3aCyXH CHIDKAETCS
coeprkaHue ONTKOB B JIMCTHSIX, @ TAKKe HAOMIONACTCS yMEHbILIEHHE KoinuecTBa Beex (opm caxapos (Ilo-
nesoii, B.B. 1989; [umxkany, [1.B. 1973). 3acynuuiBas noroja BbI3bIBACT CHUKEHUE IPUPOCTA TTIOOETOB U
KOPHEH, 0C/1ablIeHe Pa3sBUTHS IMCTOBOIO allNapara, a Takke Hapymenue accumuiisiui CO, 1 yMEHbILIEHHE
HaKOIUICHUSI 3aIIaCHBIX TIUTATENBHBIX BELIECTB, yXY/IIaeT Ka9eCTBO U JIEKKOCTh I1o10B. P aBropos (Epe-
meeB, ['H. 1960; Ilonesoii, B.B. 1989) orMeuaert, 4To HEOCTATOK BJIary B MOYBE U BHICOKUE TEMIIEPATyPhl
YTHETAIOT (JOTOCHHTE3 M CTAaHOBATCS NPHYMHON (DYHKIMOHAIBHBIX 3a00eBannii. Bor mouemy BcecTopoH-
Hee N3y4YeHHEe PEeaKIMH IJIOOBBIX U ATOAHBIX MTOPOJ U UX COPTOB Ha 3aCyXy C LIEJIbIO OLEHKH X YyBCTBHU-
TEJLHOCTH K HEl SIBIIsIeTCsl OJHON M3 BayKHEHIIMX 3a1a4 (PU3HOJIOTUH B TUIOIOBOJICTBE.

B nccrnenoBanusax napanienbHo ¢ U3y4€HHEM CTETIEHH YCTOMYMBOCTH KOHKPETHOTO COpTa K 3aCyXxe U
BBICOKHM TEMIIEpaTypaM aHaIN3UPOBAIIN CIIOCOOHOCTD JINCTHEB YIIEP)KUBATH BO/LY, BOCCTAHABIMBATD TYP-
rOp OLICHUBAJIM BOAHBIN Je(QUIINT, OBOAHEHHOCTh TKaHEH MTPOBOIMIN MUKPOCIIEKTPAJIBHOE OIpe/ie/ICHNE
¢oTo- 1 TepMOoMHAYKIMH (ryopecueHnn xiopodwnia (tadn. 1). Ilepen n3mepenneM ocyLiecTBISUIN
TEMHOBYIO aJIallTallMIO JIUCTA. DTO HEOOXOAMMO ISl IPUBEICHHUS CUCTEMBI (POTOCHHTE3a B HCXOTHOE CO-
CTOSIHME W JUIS TIOJyYEHHUS] OMHO3HAYHBIX CHUTHAJIOB MAaKCHMAJIbHOM M CTalMOHApHOW (IIyOpecleHIHH.
[IponomxutensHocTh aganTauuu (0T 3 10 120 MHH.) BIUSIET HA TOYHOCTH ONPEIeNICHNS] MAKCUMAIILHOTO
(F_) u cranmonapuoro (F ) 3nauenuii QuryopecueHum, 0CoOeHHO IIpU 00IyYEHUH JTUCTHEB C HHTEHCHUB-
HOCTBIO HIDKE, YeM Hachlllarollas. B Hamewm ciydae cramuonapHoe snadenue (F ) ucnonbsosama s
OTIpe/IeNICHNs] Hadajla HarpeBa JIMCTa C MOCJIEAYIoIIeH perucTpanueil TepMonHayKkunu. /s HanexHo
(uKcanuy craiMoHapHOH (IIyopecueHIMH He0OOX0AUMO O0TyUeHHUE JIUCTa B TEUCHNE HE MEHee 3 MHH.

C nocrmwkenueM crauuoHapHoro yposss (F ) HaunHanu Harpes JUCTbEB (MX OCBELIEHHBIE 30HBI C
MIOCTOSIHHOM CKOPOCTBIO MOBBIILICHHS TeMIIepaTypbl B npenenax § - 10 °C / MUH.) 1 U3MEpeHue TepMo-
uHAYKOUK QayopecueHmy. [Ipyn HarpeBaHUM MOSBIAIOTCS TaK HA3bIBAEMbIE BOJHBI TEPMOUHIYKIHH.
Kaxnas 13 HUX BbI3BaHA ONpeJeIeHHBIMU (PU3NOIOTHYECKIMHU POLIECCAMH U IPOSIBIISIETCS. B OIIpeie-
JICHHOM JMana3oHe TeMIlepaTyp, HallpuMep B TUana3oHe OT OKpy»Karoleil Temneparypst 1o 35 °C (1o
90 cek.) BO3HUKAET 0. - BOJIHA, CBSI3aHHAsS C BIMSHUEM BOAHOTO U CBETOBOIO PEeXHMMa Ha (POTOCHHTETHU-
yeckue peakuuu. Ho nosbimenne F', MOXeT ObITh BBI3BAHO KaK yBEIMYEHHEM J€(QULMTA BIIard B JIH-
CThsIX, TAaK U NEPEyBIaKHEHNEM 1104BbL. [ToaTOMY TONIBKO OHOBpeMeHHbIA pocT F u F' u y4er o6oux
9THX TOKa3aTeleld Npu onpeleleHnd AeGUuuTa BIa)KHOCTH JIMCTKa MOYKHO OJAHO3HAYHO TPAKTOBATH
KaK ero yBenuuenue. Kpome Toro, MHIMKAaTOPOM ONTUMANILHON OBOIHEHHOCTH MOXKET ObITh F < F .

B pesynbrare nzydeHus BOIHOTO PEKMMa JHCTHEB OBbLIO YCTAHOBJIEHO, YTO HanOoJee TECHO C aM-
muTynoi F' (o - BojHa) KOPPEIMPYIOT MOKa3aTen ux BoaHoro aeduuura. Yepes 24 vaca nocie Ha-
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CBIICHUS JINCTKOB HU3KUI BOAHBINA neduuuT Obul 3adurcupoBan y Uyno-suminu (27%), BEICOKHIA - y
Hopn Crapa u TypreneBku (cootBeTctBeHHO 41 u 47%). Y coproB Pebarckasi kpacaBuiia, @aBopwur,
Jlonenkuii Benukan U Houka 3ToT noka3zarens konebacs B pezenax 30 - 35%.

Tadmuua 1. Ilokazamenu ¢ynxkyuonarbHo akmusHoOCmu u
8001020 dehuyuma aUCmbea Copmos GUULHU

Copr F_,6id.00.* | F_,6i0.00 | F' ,66id.00 | F ,6 % Bonusriit nedummr, %
Uyno-BuiHs 313 59,5 7,0 11,8 27
®daBoput 253 50,6 5,7 11,3 31
Typreneska 208 333 7,2 21,6 47
JloHeLKuil BeIuKaH 288 57,6 7,1 12,3 35
Pebarckas kpacasmma 272 51,7 9,2 16,1 30
Houka 212 38,2 5,5 14,4 32
Hopna Crap 176 35,2 5,6 15,9 41
HIP 37 7,0 1,0 2,2 5,2

* OTHOCHUTEILHBIE €UHUIIEI.

[Ipu mpoBeeHNN KOMIJIEKCHON OIEHKH YCTOHYMBOCTH COPTOB BUIITHU K 3aCyX€ YCTaHOBJIEHA BHICO-
Kasi KoppensaTuBHas 3aBUCUMOCTH (r = 0,81) Mexay mokazaTesiMyd BOAHOTO ASPHUINTA U TTapaMeTPOM
TEPMOMHIYKIIUH (iryopectieHIn xyopoduia tuctheB (Fto B mporieHTax ot Fst), xapakrepu3syromnmm
HAIPSDKEHHOCTD 3JICKTPOH - TPAHCIIOPTHBIX MPOIIECCOB MEXKTy PEAKIIMOHHBIMH [IEHTPaMU (OTOCUCTEM
XJIOPOTJIACTOB. DTO TO3BOJIMIIO ¢ MMHHUMAJIBHBIMH 3aTpaTaMH TpPy/la U BpeMeHH 0e3 HCIOJIb30BaHUs
KOHTPOJIBHBIX PACTEHUH HAJIC)KHO ONPENEeNIUTh BOJHBIN JCQHIIUT JUCTHEB, TO €CTh AUATHOCTUPOBATH
3aCyX0yCTOWYMBOCTD PACTCHHUH 110 (PYHKIIMOHATIBHBIM MTOKa3aTeIISIM.

[Tocne BO3HUKHOBEHUS (L - BOJIHBI MOSIBIISIFOTCSL BOJIHBI TEPMOWHIYKIMHU [3 - M Y, KOTOPBIE 00YCIIOB-
JICHBI MTOCIIEIOBATEILHBIM OTTOP)KEHHEM aHTEHHBIX W CBETOCOOMPAIONIMX KOMILJIEKCOB OT PEaKIMOH-
HBIX eHTpoB PC2 1 MOTYT XapaKTepru30BaTh YCTOWYMBOCTh PACTEHUH K BBICOKHM Temreparypam. [1pu
UCTIOJIb30BAaHNHU B Ka4eCTBE OOBEKTOB COPTOB BUIITHM YCTAHOBJIEHO, YTO TeMIIepaTypa BOZHUKHOBEHHS
BOJIH (pITyOpecleHINH 3 U Y TIPSIMO OTOCPE/IOBaHa CTAOMIBHOCTHIO (PYHKIIMOHUPOBAHUSI TMTMEHTHBIX
KOMILJICKCOB BOJTM3M PEaKIMOHHBIX IIEHTPOB (oTocucTembl 2. Bricokue Temmeparypsl MosiBiIeHus  u
MIPEKIEe BCETo Y - BOJHBI (PIYOPECUEHIINH CBUACTEIHCTBYIOT O OOMIbIIEH TePMOCTAOUIBHOCTH XJIOPO-
MJIACTOB U YKapOCTONKOCTH JINCTOBOTO ammapara B 1enoM (Houka n Anesda - 62,4-63,40C). YV copta
JloHenkuii BeIMKaH 3TOT MOKa3arensb ObUT Oosiee HU3KHUi - 56,4 oC.

Taxum 006pazoM, BBICOKOTEMIIEpaTypHbIE BOJHBI (IIyOPECLEHINH, MPEKIe BCETo TeMIeparypa ux
TIOSIBJICHUSI, XapaKTePU3YIOT TEPMOCTAOMILHOCTh MUTMEHTHOTO KOMIUIEKCA XJIOPOILIACTOB, KOTOPBIT
UTpaeT 3HAYUTEIBHYIO POJIb B 3aCYXO - M )KapOCTOMKOCTH JIMCTOBOTO arrapara U pacTeHUS B IEJIOM.

TemmepatypHble H3MEHEHUS MTPH HATPEBE JUCTHEB SBISIOTCS YyBCTBUTEIBHBIM MTOKA3aTeIeM CTPYK-
TYpPHOTO U (DYHKITHOHAIBHOTO COCTOSHUS TUIACTUAHOTO KOMILIEKCa, 00YCIOBIEHHOTO COPTOBBIMH OCO-
OEHHOCTSIMM TIIOJIOBBIX PACTEHUN U YCIOBUSMHU UX BBIPAIIMBAHUS, U MOTYT CIYHUTh TECTOM JIJIsl OBI-
CTpOI1 OIIEHKH CTENEHH UX 3aCyXO - M )KapOCTOUKOCTH.

BbIBO/bI

ITpoBeieHO CpaBHUTEIHHOE H3yUEHHE PEakIiy (OTOCHHTETHUECKOTO armapara pacTeHUH Ha JeH-
CTBHE 3aCyXH U BBICOKOH TeMIIEpaTypbl ¢ MPUMEHEHHEM METO/IOB ()OTO- U TEPMOUHIYKINHU (iryopec-
LEHIUH XJIOPO(UILIA JTUCTHEB.

Omnpenenenne MEPBUUHBIX (POTOCHHTETHYESCKUX MPOIECCOB B XJIOPOIUIACTAX JHMCTHEB MO3BOJISIET
JIMarHOCTHPOBATh YKapo- U 3aCyXOyCTOMYUBOCTH PACTEHHUM, MOCKOJbKY BIMSHHE JC(UIMTA BIArH U
TEMIIepaTypbl yCTaHABIMBAIOT ITyTeM HAOMIOICHUH 32 PyHKIIMOHATIBHBIMUA U3MEHEHUSIMH (POTOCUHTE3A.

BBISIBIIEHO, UTO MapaMeTp TEPMOUHAYKIMU (ryopeciieHITnu Xxiaopodumuia Fto , XapakTepusyromnuii
HAIMPsSKECHHOCTb B TCUCHUEC DJICKTPOH - TPAHCIIOPTHLIX MNPOILECCOB MCKAY PCAKIIMOHHBIMU LEHTPaAMHU
(boToCcHCTEM XJIOPOILIACTOB, TECHO KOPPEIUPYET C BOAHBIM JC(DUIIUTOM.
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BricokoTemmieparypHble BOJHBI (piryopecteHInu xyuopoduiia 1, Ipexke BCero TeMeparypa, npu
TMOSIBJICHUH Y — BOJTHBI, XapaKTepU3yeT TEPMOCTAOMIBHOCTh TUTMEHTHOTO KOMILIEKCA, OTIPEIEISIONIETO
JKaPOCTOMKOCTb JIMCTHEB U PACTEHHUS B LIEJIOM.

AHanu3 nokasaj, 4To Cpey COPTOB, KOTOPBIE N3y4YaJiCh, BLICOKOW 3aCyX0yCTOWYMBOCTBHIO OTIHYA-
muck Uyno-BuinHs u Pebarckast kpacaBuna, cpeineii - Houka, Jlonenkuii Benukan u @aBopuT, HU3KOH
- Hopn Crap u Typreneska.

Crioco6 onpeneneHus GyHKIHOHAIEHOTO COCTOSHHS PACTEHUH 110 U3MEHEHUSIM ()OTOMH Ty IUPOBaH-
HOW (yopecueHInU XJopoduiia U ero TePMOMHAYKIIUH MOKET ObITh MPUMEHEH B CEJIEKIIMOHHON
pabore, ceabCKOM XO3SHCTBE B LIEJIOM, B YACTHOCTH CaJOBOJCTBE U OPOILIAEMOM 3eMIICICIHH MTPU HOP-
MHUPOBAHUH OPOLLIEHUSI.
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CBEJEHUS Ob ABTOPAX

KPUBOIIAIIKA Bukropusi, KaHIuAaT CEIbCKOX03SIMICTBEHHBIX HAyK, CTAPILNI HAy4YHbII COTPY/I-
HUK, 3aB. JJabopaTopueil Gu3nooruu pacreHuit u mukpoouonoruu, Unctutyt canosoxnctsa (MC) Ha-
LMOHAJILHOW aKaJieMUH arpapHbIX HayK YkpauHsl, Kues, Ykpauna

KHUTAEB Outer, kanauaatr OMOJIOTHYECKUX HAyK, CTApIIMK HayYHBIH COTpyAHUK, MHCTUTYT cano-
Boactea (MC) HanmonansHOH akageMuu arpapHbelx Hayk Yikpaunsl, Kues, Ykpanna
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ACTIUNEA REGULATORILOR DE CRESTERE ASUPRA
REZISTENTEI LA TEMPERATURILE SCAZUTE DIN
PERIOADA DE INFLORIRE, GRADULUI DE LEGARE Sl
PRODUCTIEI DE FRUCTE LA CULTURA PARULUI

Ananie PESTEANU', Dmitri MIHOV?, Alexei IVANOV?
'Universitatea Agrara de Stat din Moldova
2SRL ,, Terra Vitis”

Abstract. The experimental plot was placed in the orchard ,, Terra Vitis” Ltd. founded in 2010 year. The research
was conducted during the period of 2017 year. The study subject of the experience was Vystavochnaya and Noyabr-
skaya pear varieties, grafted on BA 29. The trees were trained as slender spindle system. The distance of plantation
is 4.0 x 2.0 m. The objective of the present study was to evaluate the resistance to low temperatures at flowering, the
setting of reproductive organs, fruit production and its quality. The treatments were: 1. Control (without treatment);
2. Gibberellic acid GA, - 20 ppm (18.04.2017); 3. Gibberellic acid GA,, - 40 ppm (18.04.2017); 4. Gibberellic acid
GA,_,- 40 ppm (26.04.2017); 5. Prohexadione-Ca - 10 ppm + Gibberellic acid GA,, - 40 ppm (26.04.2017). During
the research the degree of fruit setting, average fruit weight, orchard production and fruit quality were studied. It
was established that the gibberellic acid GA, in dose of 20 ppm can be used when 30-60% of the flowers are open to
increase the resistance of the reproductive organs at low temperatures, for improving the physiological processes in
the plant, for increasing the degree of fruit setting, the amount of fruits in the crown of pear trees and their production.

Key words: Pear; Growth regulator; Frost; Setting; Production; Quality.

Rezumat. Lotul experimental a fost fondat 1n livada de par a intreprinderii SRL ,, Terra Vitis” in toamna anului
2010. Cercetarile au fost efectuate pe parcursul anului 2017. Ca obiect de studiu au fost soiurile de par Vystavochnaya
si Noyabrskaya, altoite pe portaltoiul BA 29. Pomii au fost condusi dupa coroana fus obisnuit. Distanta plantatiei
este de 4,0 x 2,0 m. Prezentul studiu s-a focusat pe rezistenta la temperaturi scazute la inflorire, gradul de legare a
organelor reproductive, productia de fructe si calitatea acestora. Loturile cercetate, cu tratamentele corespunzatoare
aplicate, au fost: 1) fard tratament (martor); 2) acid giberelinic GA, - 20 ppm (18.04.2017); 3) acid giberelinic GA,_,
- 40 ppm (18.04.2017); 4) acid giberelinic GA,_, - 40 ppm (26.04.2017); 5) Prohexadione de Ca - 10 ppm + acid
giberelinic GA,,,, - 40 ppm (26.04.2017). Pe parcursul cercetarilor a fost studiat gradul de legare a organelor repro-
ductive, greutatea medie a fructelor, productivitatea plantatiei si calitatea fructelor. S-a stabilit ca acidul giberelinic
GA, 1n doza de 20 ppm poate fi utilizat atunci cand 30-60% din flori sunt inflorite pentru a creste rezistenta organelor
reproducitoare la temperaturi scazute, pentru a imbunatati procesele fiziologice din planta, pentru a spori gradul de
legare a fructelor, pentru a creste numarul de fructe din coroana pomilor de par si productia lor.

Cuvinte-cheie: Pir; Regulator de crestere; inghet; Grad de legare; Productie; Calitate.

INTRODUCERE

Valoarea parului ca specie pomicola consta in faptul ca asigura consumul de fructe proaspete aproape
in tot cursul anului, datorita atat unui numar mare de soiuri cu coacere esalonata in diverse epoci, cat si
capacitatii de pastrare a soiurilor de iarnd pana in lunile de primavara (Babuc, V. 2012; Cimpoies, Gh.
2018; Grosu, 1. 2003; Pesteanu, A. et al. 2018).

Parul este considerat printre cele mai rentabile specii pomicole, care permit recuperarea in scurta
vreme a cheltuielilor investite si asigurd venituri importante prin valorificarea pe piata interna, dar si la
export (Babuc, V. 2012; Luz, A.R. et. al. 2014).

Regulatorii de crestere utilizati n pomicultura moderna au rolul de ameliorare a proceselor fiziologi-
ce din cadrul plantelor, de sporire a rezistentei la factorii abiotici si de majorare a productiei de fructe la
o unitate de suprafatd (Costa, G. et. al. 2002, Burzo, I. et al. 2001; Neamtu, G., Irimie, F. 1991).

Aplicarea regulatorilor de crestere precum acidul giberelinic GA,, GA, ., (Silva, L., Herrero, M.
2008), benziladeninul (6BA), prohexadion de Ca (Dussi, M.C. et. al. 2002; Vercammen, J., Gomand,
A. 2008) si AVG (Luz, A.R. et. al. 2014) in sistemul intensiv de crestere a perelor constituie o practica
culturala importanta ce are drept obiective sporirea rezistentei organelor reproductive la temperaturi sca-
zute 1n perioada de inflorire, cresterea randamentului si obtinerea fructelor de calitate (Lafer, G. 2008;
Pesteanu, A. et al. 2018; Rufato, L. et. al. 2012).
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MATERIALE SI METODE

Cercetdrile au fost efectuate pe parcursul anului 2017 in livada intensiva de par fondata in preajma
satului Burlacu, raionul Cahul, in toamna anului 2010, la intreprinderea SRL ,,Terra Vitis”, cu pomi sub
forma de varga.

In scopul determindrii eficientei regulatorilor de crestere cu diferite ingrediente active si perioade de
tratare a fost organizata o experienta bifactoriala de tipul 2x5 cu urmatoarea gradatie a factorilor:

Factorul A — soiul:

A, —soiul Vystavochnaya;

A, —soiul Noyabrskaya;

Factorul B — regulatorul de crestere si perioada tratarii (tab. 1):

Tabelul 1. Schema experientei de tratare a pomilor cu regulatorii
de crestere expusi cercetarii si perioada tratarii

Variantele experientei Data aplicarii Denumirea comer'mala | Modul de aplicare
preparatului
Martor 18.04.17 -
GA,-20ppm 18.04.17 Gobbi Gib 2LG
GA, -40ppm* 18.04.17 Gerlagib LG . .
GA,_-40ppm* 26.04.17 Gerlagib LG Prin stropire
Prohexadion de Ca (Ph de Ca) 26.04.17 Regalis Plus
-10ppm +GA, -40ppm T Gerlagib LG

* - regulatorul de crestere GA,, -40 ppm la care s-au studiat diverse perioade de aplicare

Primul tratament a fost aplicat la 18.04.2017, inainte de survenirea temperaturilor scazute. Pana
la ziua respectiva, la soiul Vystavochnaya gradul de inflorire a constituit 50-60% din flori, iar la soiul
Noyabrskaya — 30-40%. Tratamentul urmator s-a efectuat pe data de 26.04.2017, cand nu mai persista
pericolul revenirii temperaturilor scazute.

Intre aceste doud tratamente s-au inregistrat valori termice scazute, de la 0,0°C pana la -3,1°C. Suma
precipitatiilor atmosferice cazute sub forma de lapovita si zdpada a constituit 97,2 mm.

Practic, temperaturi nocturne scazute de -3,0°C au fost Inregistrate la data de 19.04, 22.04 si 25.04.
In celelalte zile, temperatura nocturna a variat de la 0°C pana la -0,8°C (fig. 1).
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Figura 1. Conditiile climaterice pe ore in cadrul plantatiei de par a intreprinderii SRL ,, Terra
Vitis” in perioada 18.04.-28.04.2017 (Statie personala model iMETOS)
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Deoarece rezultatele legarii fructelor in coroana pomilor din soiul Vystavochnaya in variantele tratate cu acid
giberelinic GA ,_-40 ppm au fost net inferioare variantei martor, s-a decis de a nu continua investigatiile in cadrul
acestor doua variante. Pentru soiul Noyabrskaya s-au studiat toate variantele propuse in schema experientei.

Amplasarea parcelelor s-a facut in blocuri, fiecare varianta avand 4 repetitii. Fiecare repetitie a fost
constituita din 7 pomi. La hotarele dintre parcelele si repetitiile experimentale s-au lasat cate 1 pom ne-
tratat pentru a evita suprapunerea unor variante sau repetitii in timpul efectuarii tratamentelor.

Tratarea pomilor s-a efectuat cu stropitoarea portabila in orele fara vant, cand temperatura era mai
mare de 10,0°C. Cantitatea de solutie la un pom a constituit 0,8 litri, In raport cu numarul de pomi la o
unitate de suprafatd si cantitatea de apa recomandata de 1000 I/ha.

Cercetarile s-au desfasurat in conditii de camp si de laborator dupa metode acceptate de indeplinire
a experientelor la culturile pomicole cu regulatori de crestere.

Evidentele au fost efectuate la 4 pomi-model din fiecare varianta.

Principalele rezultate obtinute au fost prelucrate statistic prin metoda analizei dispersionale.

REZULTATE SI DISCUTII

Parul formeaza, de regul, intr-o inflorescenta 7-8 flori cu caracter nedeterminat, adica florile laterale
se deschid primele, iar floarea centrald — ultima.

Analizand datele experimentale, constatam ca soiurile studiate au format un numar diferit de inflores-
cente (tab. 2). Astfel, un numar mai mare de inflorescente in varianta martor s-au inregistrat la pomii din
soiul Vystavochnaya — 95 bucati/pom, in comparatie cu pomii din soiul Noyabrskaya — 61 bucéati/pom.

Totodata studiind numarul de inflorescente pe variantele expuse tratarii observam ca indicele inves-
tigat n-a Inregistrat mari devieri de la varianta martor si a constituit la pomii din soiul Vystavochnaya
93-96 bucati/pom, iar la pomii din soiul Noyabrskaya de la 61 pana la 64 bucati/pom.

Coraportul dintre cantitatea de fructe si cantitatea de flori constituie gradul de legare a fructelor. Tra-
tamentele efectuate asupra pomilor cand 30-60% din inflorescente erau inflorite (18.04) si dupa trecerea
ingheturilor (26.04) au influentat acest indicator.

Un grad mai scazut de legare a fructelor s-a nregistrat la pomii din soiul Vystavochnaya —1,9%, in compara-
tie cu pomii din soiul Noyabrskaya—7,7% ori cu 5,8% mai mare. In timp ce pentru pomii din soiul Vystavochna-
ya acest rezultat al gradului de legare este foarte scazut, pentru pomii din soiul Noyabrskaya valoarea obtinuta
este una medie, care se nregistreaza frecvent in anii cu conditii climaterice favorabile la cultura parului.

Regulatorii de crestere de diferita origine au influentat diferit asupra gradului de legare a fructelor.
Astfel, ponderea fructelor legate la tratarea pomilor din soiul Vystavochnaya cu acid giberelinic GA|
- 20 ppm a constituit 4,8%. La utilizarea amestecului dintre Prohexadion de Ca - 10 ppm si acid gibe-
relinic GA . - 40 ppm, indicele in studiu a constituit 5,8%. Diferenta dintre variantele luate in studiu si

4+7
varianta martor a constituit 3,9% si, respectiv, 2,9%.

Tabelul 2. Influenta regulatorilor de crestere asupra numarului de fructe
si gradului de legare in plantatia de par

Data Numarul Numarul | Gradul | Numarul Ponderea
Variantele experientei aplicirii inflorescentelor,| florilor, |de legare,| de seminte,| fructelor de-
buc/pom buc/pom % buc/fruct | formate, %
Soiul Vystavochnaya
Martor - 95,0 665 1,3 0,70 2,70
GA,-20 ppm 18.04 93,0 651 4,8 0,92 4,65
Ph de Ca-10ppm+ GA,,_40ppm | 18.04 96,0 672 5,8 0,23 25,00
Soiul Noyabrskaya
Martor - 61,0 427 7,7 0,76 9,18
GA,-20 ppm 18,04 63,0 441 20,9 - 2,54
GA, 40 ppm 18.04 61,0 427 8,9 0,40 2,65
GA, 40 ppm 26.04 60,0 420 31,2 0,38 21,46
Ph de Ca-10ppm +GA, 40 ppm | 26.04 64,0 248 46,0 - 55,34
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Si in cadrul pomilor din soiul Noyabrskaya regulatorii de crestere au actionat in mod diferit asupra
gradului de legare a fructelor. Valori neinsemnate mai mari ca in varianta martor s-au obtinut sub influ-
enta tratdrii cu acid giberelinic GA ., - 40 ppm (18.04), care au constituit 8,9% sau cu 1,2% mai mult in
comparatie cu varianta mentionata anterior.

Tratarea cu acidul giberelinic GA,, - 40 ppm in perioada dupd ce au trecut temperaturile scazute
(26.04) a majorat de 3,5 ori gradul de legate a fructelor in comparatie cu varianta tratata cu acelasi pro-
dus in perioada cand 30-40% din flori erau inflorite.

Totodatd, acidul giberelinic GA, - 20 ppm aplicat pand la survenirea ingheturilor tarzii de primavard
(18.04) a favorizat un grad de legare de 20,9%, iar in coroana pomilor s-au format 92 de fructe.

O influenta semnificativa asupra gradului de legare a perelor s-a inregistrat la tratarea cu amestecul for-
mat din Prohexadion de Ca - 10 ppm si acid giberelinic GA ., - 40 ppm. In varianta respectiva, indicele in
studiu a constituit 46,0%. Aceastd majorare se explica prin aceea ca inhibitorul de crestere de tip retardant
(Prohexadion de Ca) are, printre proprietatile sale, si capacitatea de sporire a gradului de legare a fructelor.

O particularitate importanta a culturii parului este ca unele soiuri sunt partial predispuse la parteno-
carpie, fenomen ce se explica prin formarea fructului fara polenizare si fecundare.

Datele experimentale obtinute (tab. 2) arata ca soiurile luate in studiu de asemenea sunt predispuse
la fenomenul de partenocarpie. Cantitatea medie de seminte in varianta martor a constituit 0,70 bucati/
fruct la pomii din soiul Vystavochnaya si 0,76 bucati/fruct la pomii din soiul Noyabrskaya. Dupa aplica-
rea regulatorilor de crestere, valorile indicelui respectiv s-au modificat corespunzator.

Astfel, la pomii din soiului Vystavochnaya, un numar mediu mai mic de seminte in fruct (0,23 bucati/
fruct) s-a obtinut in varianta tratatd cu Prohexadion de Ca - 10 ppm 1n amestec cu acidul giberelinic
GA,,, - 40 ppm. In varianta cu acid giberelinic GA, - 20 ppm valoarea acestui indice a inregistrat o ma-
jorare pana la 0,92 bucati/fruct (tab. 2).

In cazul fructelor din soiul Noyabrskaya, regulatorii de crestere au influentat mai vadit fenomenul
de partenocarpie. Variantele tratate cu acid giberelinic GA, - 20 ppm si cu amestecul de Prohexadion de
Ca - 10 ppm si acid giberelinic GA,,, - 40 ppm au format fructe partenocarpice, adicd la care nu a fost
depistata camera seminala i semintele.

Tratamentele efectuate cu acid giberelinic GA,,, - 40 ppm péand si dupa survenirea temperaturilor
scazute au diminuat numarul de seminte in fructe pana la 0,40 si, respectiv, 0,38 bucati/fruct in compa-
ratie cu varianta martor.

In acelasi timp s-a constatat ca regulatorii de crestere pot determina dezvoltarea fructelor deformate.

Cea mai mare valoare a indicelui privind fructele deformate in varianta martor a fost inregistrata la
pomii din soiul Noyabrskaya si a constituit 9,18%, in comparatie cu 2,70% la pomii din soiul Vystavo-
chnaya. Acest factor poate avea legatura directa si cu cantitatea fructelor obtinute in coroana (tab. 2).

Tratamentele efectuate la pomii din soiul Vystavochnaya au influentat in mod diferit ponderea fruc-
telor cu diferite deformatii. La administrarea acidului giberelinic GA, - 20 ppm s-a inregistrat o crestere
de pana la 4,55% a indicelui in studiu, iar in varianta cu amestec de Prohexadion de Ca - 10 ppm si acid
gibgrelinic GA,,, - 40 ppm ponderea fructelor deformate s-a majorat pana la 25,0%.

In cazul pomilor din soiul Noyabrskaya, valori mai mici ale numarului de fructe deformate, in com-
paratie cu varianta martor, s-au inregistrat la efectuarea tratamentelor la etapa cand 30-40% din flori erau
inflorite (18.04). Astfel, in varianta tratatd cu acid giberelinic GA, - 20 ppm indicele in studiu a constituit
2,54%, iar in varianta cu acid giberelinic GA, ., - 40 ppm valoarea obtinuta a fost de 2,65%.

Tratamentele efectuate in cadrul pomilor din soiul Noyabrskaya dupa ce a trecut pericolul tempera-
turilor scizute au majorat ponderea fructelor deformate. in cazulﬂaplicérii acidului giberelinic GA ., - 40
ppm (26.04), ponderea fructelor deformate a fost de 21,46%. In varianta unde s-a utilizat amestecul
dintre Prohexadion de Ca - 10 ppm si acid giberelinic GA,, - 40 ppm, mai mult de jumatate din fructele
obtinute In coroana pomului (55,34%) au avut deformari si au fost clasate in categoria rebut.

Productivitatea plantatiei este un indicator care se formeaza din numarul de fructe per pom, greutatea
medie a unui fruct i densitatea de plantare a pomilor 1n livada.

Productia de fructe la pomii de par constituie o caracteristica destul de ampla, coreleaza cu parti-
cularitatile biologice ale soiului §i interactiunea acestora cu regulatorii de crestere utilizati la tratarea
plantatiei in perioada de pre si postinflorire.
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Se stie ca productia de fructe depinde, in principal, de cantitatea de fructe legate si greutatea medie a
unui fruct. Analizand datele experimentale obtinute (tab. 3), constatim ca numarul de fructe de par din
coroana pomilor este influentat de particularitatile biologice ale soiului, de perioada aplicarii tratamen-
telor si de ingredientul activ utilizat la tratare.

Daca, de exemplu, in varianta martor, numarul de fructe la pomii din soiul Vystavochnaya a fost de 9
buciti, atunci la pomii din soiul Noyabrskaya a constituit 33 de bucéti sau de 3,7 ori mai mult.

Totodata s-a stabilit ca tratarea pomilor din soiul Noyabrskaya cu acidul giberelinic GA,_, - 40 ppm in
perioade diferite, pana la inghet (18.04) si dupa inghet (26.04), a avut o influenta diferitd asupra cantitatii
de fructe. Dacd, de exemplu, cantitatea de fructe in coroana pomului din soiul Noyabrskaya tratat pana la
inghet (18.04) cu acidul giberelinic GA,,,in doza 40 ppm a fost de 38 de bucai, apoi valoarea indicelui
respectiv la pomii tratati cu acelasi produs, dar dupa ce a trecut perioada de inghet (26.04), a constituit 131
de bucati. Astfel, un numar mai mare de fructe a fost obtinut in varianta unde tratamentul a fost efectuat
la data de 28.04.2017, adica dupa expirarea pericolului prezentat de temperaturile scazute de primavara.

Tabelul 3. Influenta regulatorilor de crestere asupra greutatii medii §i productivitatii
plantatiei de par

Cantitatea | Greutatea Productia 5 o <
Variantele experientei D‘atva .. | de fructe, medie a In % fata
aplicarii . kg/pom | t/ha | de martor
buc/pom | fructului, g
Soiul Vystavochnaya
Martor - 9 416,0 5,0 6,2 100,0
GA,-20ppm 18.04 31 346,0 10,7 13,4 216,1
Ph de Ca-10ppm + GA, _-40ppm 26.04 39 231,5 9,0 11,3 182,2
LDS 0,05 - 1,3 15,4 0,37 0,46 -
Soiul Noyabrskaya
Martor - 33 217,3 7,2 9,0 100.0
GA,-20 ppm 18.04 92 186,3 17,1 214 237,7
GA, 40 ppm 18.04 38 2579 9,8 12,3 136,6
GA, -40 ppm 26.04 131 145,9 19,1 23,9 265,5
Ph de Ca-10 ppm + GA,,.-40 ppm 26.04 206 81,3 16,7 20,9 232,2
LDS 0,05 - 5,7 10,3 0,77 0,94 -

Analizand numarul de fructe in functie de ingredientul activ utilizat la tratare, constatam ca la ambele
soiuri §i In toate variantele expuse tratarii s-a inregistrat majorarea indicelui in studiu.

Daca, de exemplu, la pomii din soiul Vystavochnaya, in varianta martor, numarul de fructe a fost 9
bucdti/pom, atunci la tratarea cu acidul giberelinic GA - 20 ppm (18.04) acest numar a constituit 31 bu-
cati/pom. Tratarea cu amestecul de Prohexadion de Ca - 10 ppm si acid GA . - 40 ppm (26.04) a sporit
numarul de fructe pana la 39 bucati/pom.

O influenta semnificativa asupra numarului de fructe a fost remarcata si in cazul pomilor din soiul
Noyabrskaya, valori mai mari ale indicelui in studiu inregistrandu-se cand tratamentele cu regulatorii de
crestere au fost efectuate dupa survenirea temperaturilor scazute (26.04). Daca, de exemplu, in varianta
martor, numarul de fructe la un pom a fost de 33 de bucati, la tratarea pana la inghet cu regulatorii de
crestere pe bazd de acid giberelinic GA,,. - 40 ppm si GA, - 20 ppm numarul in cauzd a ajuns la 38 i,
respectiv, 92 de bucdti. Tratamentul efectuat dupa trecerea perioadei de inghet cu acid giberelinic GA
- 40 ppm si cu amestec de Prohexadion de Ca -10 ppm si GA . - 40 ppm a majorat valoarea acestui
indice, acesta constituind 131 si, respectiv, 206 bucati per pom.

Greutatea medie a unui fruct, indicator important al calitatii, a fost influentata pe parcursul cercetari-
lor de particularitatile biologice ale soiului, perioada de tratare cu regulatorii de crestere si ingredientul
activ al acestor produse. Astfel, in plantatia cu pomi din soiul Vystavochnaya greutatea medie a unui
fruct In varianta martor a constituit 416,0 g, pe cand la pomii din soiul Noyabrskaya aceasta a constituit
217,3 g, de 1,91 ori mai mica.

Greutatea medie a unui fruct este in corelatie directd cu numarul de fructe din coroana pomului. Cres-
terea numarului de fructe in coroana pomilor atrage dupa sine o diminuare a greutatii medii a unui fruct.
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O abatere de la aceasta legitate a fost Inregistrata la pomii din soiul Noyabrskaya in varianta tratatd cu
acic}ul giberelinic GA,_, - 40 ppm la data de 18.04. 2017.

In cadrul pomilor din soiul Vystavochnaya, dupa varianta martor, in ordine descrescanda se plaseaza
variantele 1n care au fost utilizate acidul giberelinic GA, - 20 ppm (346,0 g) si amestecul de Prohexadion
de Ca -10 ppm cu GA,, - 40 ppm (231,5 g).

Regularitatea stabilita pentru pomii din soiul Vystavochnaya a fost valabila si pentru pomii din soiul Noyabrs-
kaya. Astfel, cea mai mare greutate medie a unui fruct de par a fost inregistrata in varianta unde pomii s-au tratat,
pana la inghet, cu acidul giberelinic GA . 40 ppm, constituind 257,9 g. Valori mai mici comparativ cu acestea
s-au obtinut in varianta martor —217,3 g. In cazul tratdrii, in aceeasi perioadd, a pomilor cu acid giberelinic GA,
- 20 ppm, greutatea medie a unui fruct a fost de 186,3 g, iar la utilizarea acidului giberelinic GA,, - 40 ppm la
data de 26.04 indicele a constituit 145,9 g. Cea mai mica valoare a indicelui studiat — 81,3 g —a fost obtinuta in
cazul utilizarii amestecului de Prohexadion de Ca - 10 ppm si GA, .. - 40 ppm, aplicat la 26.04.

Si productia de fructe depinde mult de particularitatile biologice ale soiului. Astfel, in 2017, produc-
tia de pere la pomii din soiul Vystavochnaya 1n varianta martor a constituit 5,0 kg/pom sau 6,2 t/ha, pe
cand la pomii din soiul Noyabrskaya productia a fost de 7,2 kg/pom, respectiv 9,0 t/ha.

Tratamentele efectuate cu regulatorii de crestere au influentat aceste rezultate atat la pomii din soiul
Vystavochnaya, cat si la cei din soiul Noyabrskaya. Valori mai mari ale indicelui in studiu la pomii din
soiul Vystavochnaya au fost obtinute in urma tratdrii cu acid giberelinic GA, - 20 ppm (18.04), constitu-
ind 10,7 kg/pom sau 13,4 t/ha. La tratarea pomilor cu amestec de Prohexadion de Ca - 10 ppm si GA
- 40 ppm productia de fructe a scazut cu 15,8% comparativ cu varianta precedenta.

In cazul tratarii pomilor din soiul Noyabrskaya cu regulatori de crestere, productii mai mari de 20 t/ha
au fost inregistrate in trei variante. Tratarea in amestec de Prohexadion de Ca -10 ppm si GA,, - 40 ppm
(26.04) a determinat o productie de pere de 16,7 kg/pom sau 20,9 t/ha, dar de o calitate inferioara (tab. 4).
La tratarea cu acid giberelinic GA, - 20 ppm pana la inghet (18.04), productia de fructe a constituit 17,1
kg/pom sau 21,4 t/ha. Valori mai mari ale indicelui in studiu au fost obtinute 1n varianta tratata cu acid gi-
berelinic GA ., - 40 ppm (26.04) si au constituit 19,1 kg/pom sau 23,9 t/ha. Tratarea cu acelasi produs, dar
in perioada de pana la inghet (18.04), cand 30-40% din flori erau inflorite, a permis formarea unei productii
de 9,8 kg/pom sau 12,3 t/ha. Cele mai mici valori ale indicelui in studiu s-au inregistrat in varianta martor.

Calitatea fructelor joaca rolul principal in lantul tehnologic de producere, acest indicator determi-
nand reactia consumatorului si modul 1n care va fi apreciata productia de catre acesta.

Scopul acestei cercetari a fost de a atribui ponderea fructelor la diverse clase de greutate (>350 g;
300-350 g; 250-300 g; 200-250 g; 150-200 g; 100-150 g si rebutul) si de a stabili ulterior care productie
de pere din cadrul variantelor luate in studiu va fi mai eficienta pentru producere.

Si in cazul calitatii fructelor de par, particularitatile biologice ale soiului au o influenta directa (tab. 4).
Daca, de exemplu, 1n varianta martor, la pomii din soiul Vystavochnaya 83,7% din productie se atribuie la
clasa de fructe cu greutatea mai mare de 300 g, atunci la pomii din soiul Noyabrskaya s-a inregistrat o re-
distribuire mai uniforma a recoltei, 86,9% din aceste fructe avand masa de la 200 pana la 350 g (fig. 2a,3a).

Studiind actiunea regulatorilor de crestere asupra calitatii fructelor de par exprimata prin greutate
medie, rezultate convingatoare la ambele soiuri s-au inregistrat in varianta tratata cu acid giberelinic
GA, - 20 ppm in perioada cand 40-60% din flori au fost inflorite. In cazul soiului Vystavochnaya, ponde-
rea fructelor cu greutatea mai mare de 300 g a constituit 81,4%, la clasa fructelor cu greutatea 200-300 g
se atribuie 14% si numai 4,6% din fructe revin categoriei rebut. In cazul pomilor din soiul Noyabrskaya,
la clasa fructelor cu greutatea mai mare de 300 g se atribuie 16,4%, la 200-300 g — 50,9%, la 150-200
g—15,3%, la 100-150 g — 14,9% si numai 2,5% la categoria rebut (fig. 2b,3b).

Tratérile efectuate la ambele soiuri cu amestec de Prohexadion de Ca - 10 ppm si GA, ., - 40 ppm
dupa trecerea perioadei cu temperaturi scazute au determinat o repartizare neuniforma a fructelor pe
categorii de calitate, ponderea mai mare revenind fructelor cu greutatea 100-150 g si celor rebut. Pentru
fructele din categoria rebut greutatea medie a fost mai mica de 100 g, constatdndu-se un blocaj in dez-
voltare (,,pygma”), multe din ele fiind si deformate (2c, 3c).

In cadrul pomilor din soiul Noyabrskaya, productii mai calitative s-au obtinut in varianta cu acid gibe-
relinic GA,,, administrat la data de 18.04, pand la inghef. Tratamentul efectuat cu acid giberelinic GA,,
dupa perioada de inghet (26.04) a avut o influentd negativa asupra calitatii la productia obtinuta (fig. 4 a,b).
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Soiul Vistavocinaia Ga, -
20 ppm (pdnii 1a inhet)

Soiul Vistavocinaia
> GA 4.y -40mpm + Regalis -1.0kg/ha
Soiul Vistavocinaia % i (dupa inhet)

Martor

a. b. c.
Figura 2. Calitatea perelor din soiul Vystavochnaya tratate cu regulatori de crestere

soiul Noiabrskaia
GA ».p-30pP™ + Regalis -1.0ka/ha
{dupa inhet)

Soiul Noiabrskaia
A Soiul Noiabrskaia
GA s 20 ppm (p3n3 [a inhet)

Soiul Noiabrskaia
G auy - 40 ppm (pans la inhat)

Soiul Noiabrskaia
GA 4.7 - 40 ppm{dups inhet)

a. b.
Figura 4. Calitatea perelor de soiul Noyabrskaya in urma tratarii cu acid giberelinic GA,, , - 40
ppm in diverse perioade de administrare (a. pand la inghet; b. dupd inghet)
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Fermitatea este indicatorul prin intermediul caruia se monitorizeaza gradul de maturitate a fructelor
de par. Pentru diferite retele de comercializare, fermitatea este diferita si este dictatd de beneficiar. Pen-
tru ca perele sa fie depozitate la frigider este necesar ca fermitatea sa fie de 5,5-6,5 kg/cm?.

Investigatiile intreprinse demonstreaza ca fermitatea perelor este in corelatie cu particularitatile bio-
logice ale soiului si cu regulatorul de crestere aplicat.

Tabelul 4. Influenta regulatorilor de crestere asupra calitatii fructelor de par
exprimatd prin greutate, %

Variantele Data Greutatea fructelor, g Re-
experientei aplicarii | >350 [ 300-350 | 250-300 | 200-250 | 150-200 | 100-150 | but
Soiul Vystavochnaya
Martor - 62,1 21,6 8,1 5,4 - - 2,8
GA -20 ppm 18.04 39,5 41,9 7,0 7,0 - - 4,6
Ph de Ca-10 ppm +
GA,_-40 ppm 26.04 19,8 15,5 6,0 6,0 12,9 14,7 25,1
Soiul Noyabrskaya
Martor - - 31,3 30,3 253 2,0 2,1 9,0
GA,-20 ppm 18.04 - 16,4 25,8 25,1 15,3 14,9 2,5
GA,,.-40 ppm 18.04 - 455 28,2 12,7 5,5 5,5 2,6
GA,_-40 ppm 26.04 - 1,1 11,5 19,9 31,0 149 | 21,6
Ph de Ca-10 ppm +
GA,_-40 ppm 26.04 - - 0,5 5,5 14,8 22,1 57,1

Analizand datele experimentale obtinute, constatam ca fructele din soiul Vystavochnaya in varianta mar-
tor au o fermitate mai naltd in comparatie cu fructele din soiul Noyabrskaya. Astfel, la fructele din soiul
Vystavochnaya fermitatea a constituit 7,06 kg/cm?, iar la cele din soiul Noyabrskaya — 6,31 kg/ cm? (tab. 5).

Totodata s-a stabilit ca tratarile cu produsele pe bazé de acid giberelinic GA, - 20 ppm si GA . - 40
ppm au diminuat fermitatea perelor la ambele soiuri, valorile Inregistrate fiind la nivelul variantei mar-
tor, ori nelnsemnat mai mici.

In cazul tratirii cu amestecul de Prohexadion de Ca - 10 ppm si acid giberelinic GA,,, - 40 ppm,
fermitatea perelor la ambele soiuri a sporit n comparatie cu celelalte variante.

In general, se poate de mentionat ca fermitatea fructelor de par se incadreaza in parametrii recoman-
dati pentru plasarea fructelor la pastrare si punerea la dispozitia consumatorului a unui produs calitativ.

Tabelul 5. Influenta regulatorilor de crestere asupra fermitatii §i
calitatii biochimice a fructelor de par

Variantele Data Fermi- Substan:ta Substar:ta Aciditatea |Indicele cu| Indicele
experientei aplicarii tatea, kg/ uscata uscata titrabila, % | amidon Streif
P P cm? solubila, % | totald, % 70
Soiul Vystavochnaya

Martor 18.04 7,06 15,7 20,2 0,17 9,30 0,048
GA,-20 ppm 18.04 6,62 13,2 18,9 0,15 9,30 0,053

Ph de Ca-10 ppm +
GA.,_-40 ppm 26.04 7,23 16,2 19,9 0,12 9,30 0,048

Soiul Noyabrskaya

Martor 18.04 6,31 17,40 21,40 0,23 9,10 0,040
GA,-20 ppm 18.04 6,49 15,00 19,30 0,18 9,10 0,048
GA, .-40 ppm 18.04 6,03 16,00 20,50 0,15 9,10 0,041
GA, 40 ppm 26.04 6,39 16,00 20,50 0,16 9,10 0,044

- +
Ph de Ca-10 ppm 26.04 6,60 17,60 20,50 0,17 9,10 0,041

GA ,..-40 ppm

Compozitia biochimica a perelor depinde atat de particularitatile biologice ale soiurilor, cat si de tipul
regulatorului de crestere utilizat la tratare n perioada pre si postinflorire.
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Valori mai mari ale cantitatii de substanta uscata solubila si totala si ale aciditatii titrabile s-au obti-
nut la fructele din soiul Noyabrskaya. Tratamentele efectuate cu regulatorii de crestere pe baza de acid
giberelinic GA, - 20 ppm si GA,, — 40 ppm au diminuat la ambele soiuri ponderea de substan{a uscata
solubila si totala si a aciditatii titrabile din fructe. Numai tratamentul efectuat cu amestec de Prohexadi-
on de Ca - 10 ppm si acid giberelinic GA,_, - 40 ppm a sporit indicatorii la ambele soiuri luate in studiu.

Investigatiile efectuate au stabilit ca valori mai mari ale indicelui Streif au fost inregistrate la fructele
din soiul Vystavochnaya. Daci, de exemplu, la fructele din soiul Vystavochnaya, in varianta martor,
indicele Streif a fost de 0,048, la fructele din soiul Noyabrskaya acesta a constituit 0,040 (tab. 5).

In cadrul variantelor stropite cu diferiti regulatori de crestere, valori mai mari ale indicelui Streif au fost
obfinute in varianta tratatd cu acid giberelinic GA, - 20 ppm. In cazul fructelor din soiului Vystavochnaya,
diferenta dintre indicele Streif in varianta martor si cea tratata cu GA, - 20 ppm a constituit 0,005, iar in ca-
zul fructelor din soiul Vystavochnaya — 0,008. Valorile inregistrate in celelalte variante tratate cu regulatori
de crestere la soiurile in studiu au fost la nivelul variantei martor ori neinsemnat mai mari.

In concluzie se poate de constatat ci fermitatea fructelor si indicii biochimici, precum si indicele
Streif sunt influentate de particularitatile biologice ale soiului si ingredientul activ al regulatorului de
crestere aplicat.

CONCLUZII

Totalitatea rezultatelor obtinute demonstreaza ca regulatorul de crestere GA, - 20 ppm, aplicat cind
30-60% din flori sunt deschise, poate fi inclus in sistemul tehnologic pentru sporirea rezistentei organe-
lor reproductive la temperaturi scazute, ameliorarea proceselor fiziologice din planta, sporirea gradului
de legare a ovarelor si numarului de fructe In coroana pomilor de par.

In cazul temperaturilor scazute, din punct de vedere tehnologic, mai eficiente s-au dovedit tratamen-
tele cu produsul recomandat mai sus aplicat Tnainte de survenirea acestor temperaturi.

Tratamentele efectuate cu acid giberelinic GA ., - 40 ppm ori cu amestecul de Prohexadion de Ca -
10 ppm si acid giberelinic GA,, - 40 ppm au favorizat productii inalte, dar de calitate inferioara, ceea ce
a determinat blocarea diferentierii mugurilor pentru anul ulterior si inflorirea foarte slaba.
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CONDUCEREA POMILOR DE CIRES DUPA SISTEMUL CUPA

Igor IVANOYV, Vasilie SARBAN, Petru BALAN,
Sergiu VAMASESCU, Valerian BALAN
Universitatea Agrard de Stat din Moldova

Abstract. The paper refers to a process for forming the cup-shaped crown of the cherry tree. The cup-training
system was applied to the varieties Lappins, Skeena and Big Star, grafted on the medium vigor rootstock MaxMa
14 planted at a distance of 5 x 3 m, and to the variety Ferrovia, grafted on Gisela 6 rootstock and planted at a
distance of 4 x 2 m. The process includes: shortening of the tree after planting and removal of the buds from the
trunk at the height of 40-50 cm with blanding of 2-3 axial buds located under two terminal buds; removal of the
extension shoot; selection of a vertical branch for the future central axis and 3...4 branches for the future scaffold
branches from the base of the tree crown; the future scaffold branches are pruned at 60 cm from their base, and the
central axis — at 20 cm higher than the top of the scaffold branches; pruning of the central axis at 30...40 cm from
the base of the upper scaffold branch above a lateral branch..

Key words: Cherry; Variety: Tree training; Cup-shaped crown.

Rezumat. Lucrarea se referad la un procedeu de formare a coroanei in forma de cupa a pomului de cires. Metoda
de formare a pomilor de cires in forma de cupa s-a aplicat la soiurile de cires Lappins, Skeena si Big Star, altoite
pe portaltoi de vigoare medie MaxMa 14 si plantat la distanta de 5 x 3 m si la soiul Ferrovia, altoit pe portaltoi de
vigoare mica Gisela 6 si plantat la distanta de 4 x 2 m. Procedeul include: scurtarea pomului dupa plantare si su-
primarea mugurilor de pe trunchi la indltimea de 40...50 cm cu orbirea a 2...3 muguri axiali situati sub doi muguri
terminali; suprimarea lastarului de prelungire a axului cu ciupirea varfului lastarului concurent; selectarea unei
ramuri verticale pentru viitorul ax central si a 3...4 ramuri pentru viitoarele sarpante de la baza coroanei pomului;
viitoarele sarpante se scurteaza la 60 cm de la baza lor, iar axul central — la 20 cm mai sus de varful sarpantelor;
taierea axului central la 30...40 cm de la baza sarpantei superioare deasupra unei ramuri laterale.

Cuvintele-cheie: Cires; Soi; Conducerea pomilor; Coroana-cupa.

INTRODUCERE

Sistemul de cultura al ciresului necesita simplitate in procesul de formare, taiere si intretinere a coroa-
nei, forme relativ libere, cu volum redus si cu ax central, precum forma de cupa sau vaza (Calabro, J.M.
et al. 2009; Cimpoies, Gh. 2018). Livezile moderne de cires se caracterizeaza prin precocitate, producti-
vitate inalta la hectar, calitatea fructelor si regularitatea productiei, acestea fiind determinate de structura
plantatiei, inclusiv de distanta de plantare, forma coroanei, modul de amplasare spatiald a macrostructurii
vegetale si a randurilor pe teritoriul livezii (Balan, V. 2015). Indiferent de sistemul de conducere a coroa-
nei, taierile de formare sunt extrem de importante pentru pomii de cires intrucat ele asigura formarea co-
roanei aerisite si echilibrate in plan vertical si lateral, recolte timpurii, reducerea 1naltimii finale a pomilor
in corespundere cu sistemul de culturd (Long, Lynn E.et. al. 2014; Balan, V. 2015).

Conducerea pomilor de cires cu vigoare mijlocie si mare de crestere dupa sistemul piramida etajata
rarita cu centrul semideschis este o practicd traditionald. In acest caz, coroana constituie un ax cu 6
sarpante. Dintre acestea, 4 sunt amplasate la 70 cm de la sol in forma de etaj, distantate la 8-12 cm intre
ele si orientate sub unghiuri de 30-45° fata de directia randului. La urmatorul nivel, la distanta de 40-60
cm de la primul, sunt situate doua ramuri orientate perpendicular pe directia randului. Axul se scurteaza,
prin transfer, deasupra ultimei sarpante de la etajul al doilea. Pe sarpante, de ambele parti si in mod alter-
nativ, se dezvolta cate 2-3 subsarpante distantate la 40-50 cm de la ax si intre ele (Babuc, V. et al. 2015).

Dezavantajele acestui sistem de conducere constau in formarea unor coroane dense pe directia ran-
dului si slab iluminate in centrul coroanei. Astfel, sarpantele de la primul etaj sunt orientate spre directia
randului, iar subsarpantele sunt prea multe si indesesc coroana nu numai la baza, dar si la varf.

in livezile moderne se utilizeaza pe larg forma de coroani tufa spaniola (Spanish Bush). Aceasta pre-
supune un trunchi scurt de 30-40 cm, 4-5 ramuri de baza scurte, de 15-20 cm lungime, garnisite cu 20-30
de ramuri de structura ce reduc din vigoarea de crestere a pomului si favorizeaza procesul de intretinere
apomilor si recoltare a fructelor. Metoda respectiva se recomanda pentru combinatiile de soi portaltoi de
vigoare mare la distanta de plantare 5-5,5 x 2,5-3 m si pentru combinatiile de vigoare medie la distanta
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de 4-5 x 1,8-2,5 m (Long, Lynn E. et al. 2014). Dezavantajele acestui sistem de conducere constau in
formarea numeroaselor ramuri de schelet care umbresc centrul coroanei si, drept consecinta, frunzele
se Ingélbenesc, ramurile se degarnisesc, iar centrul coroanei devine slab productiv. Pentru optimizarea
metodei, In continuare se suprima 2-4 ramuri amplasate in centrul pomului, ceea ce permite luminii sa
patrundad mai bine in interiorul coroanei, dar cand cresterile anuale devin slabe este necesar sa mai fie
suprimate din interiorul coroanei si alte ramuri. Réanile facute prin inlaturarea ramurilor de schelet pot fi
focar de infectie cu cancerul bacterian.

Elaborarea procedeelor de formare a coroanei pomului de cires dupa sistemul cupa, de perspectiva
pentru plantatiile de mare densitate, ar spori eficienta fortei de munca si ar favoriza obtinerea productiei
de fructe calitative si competitive pe piatd. Din aceste considerente, solutionarea problemei date se impune ca
un deziderat prioritar pentru pomicultori. Scopul lucrarii consta in elaborarea modelului si procedeelor
tehnologice de formare a coroanei pomilor de cires, altoiti pe portaltoiul de vigoare mica Gisela 6 si pe
portaltoiul de vigoare medie MaxMa 14, care si asigure limitarea la minimum a taierilor de formare 1n
vederea intrarii cat mai rapide a pomilor pe rod dupa plantare si realizarea unor ecosisteme durabile si
competitive. Scopul preconizat prevede realizarea conducerii pomilor de cires cu volum redus, cu co-
roana 1n forma de cupd, model ce raspunde la o serie de cerinte ale pomiculturii moderne, in special in
ceea ce priveste randamentul la recoltare.

MATERIALE SI METODE

Experienta s-a organizat In zona pomicold de centru a Republicii Moldova si anume la SRL ,,Vindex-
Agro” (r. Orhei) si la II ,,Petru Balan” si SRL ,,StarAgroGroop” (r. Criuleni). Procedeul de conducere a
pomilor de cires dupa sistemul cupa s-a aplicat la soiurile de cires Early Star, Samba, Black Star, altoite pe
portaltoiul Gisela 6, si la soiurile Lapins, Skeena si Big Star, altoite pe portaltoiul de vigoare medie MaxMa
14 (Prunus cerasus < Prunus canescens). Se utilizeaza forma de coroand Kym Green Bush (KGB), fus
subtire ameliorat si cupa. Soiurile Early Star, Samba si Black Star s-au plantat in toamna anului 2015, la
distanta de plantare 4x2 m, iar soiurile Lapins, Skeena si Big Star — in toamna anului 2014, la distanta de
plantare 5x3 m (Balan, V. et al. 2017). Materialul saditor a fost de o calitate inalta: muguri viabili pe toata
lungimea axului, sistem radicular bine dezvoltat, concresterea dintre altoi si portaltoi excelentd, fara urme
de necroze. Plantarea s-a efectuat priméavara, in gropi cu dimensiuni de 60 x 60 x 60 cm. La plantare, in fi-
ecare groapa s-au administrat cate 20 kg de gunoi de grajd bine fermentat. Solul se mentine inierbat pe cale
naturald, livezile se iriga prin picurare, iar pentru a monitoriza umiditatea solului se utilizeaza traductorii
Watermark. Apa se distribuie prin magistrale cu picuratori fixate la 40 cm de la sol pe directia randului.
Benzile dintre randuri, late de 2,5 m, cu buruieni ce cresc spontan, se cosesc la necesitate si raman ca mulci.

Experientele sunt expuse liniar si includ 4 repetitii a cate 8 pomi fiecare. Evidenta si aprecierea carac-
terelor si Insusirilor importante din punct de vedere biologic si tehnologic s-au executat in conditii de
camp si de laborator, dupa metodele de cercetare stationara si biologica (Moticeiiuenko, B.®. 1994).

REZULTATE SI DISCUTII

In livezile moderne de cires forma coroanei pomilor trebuie s fie simpla, atat ca proces de conducere
a coroanei, cat si ca mod de taiere a ramurilor, astfel incat pomul sa produca fructe multe si de o calitate
superioard, precum $i sa permita relnnoirea lemnului ce fructifica fara intrerupere (Babuc, V. 2012).

Pentru a moderniza cultura ciresului am elaborat noi procedee de conducere a pomilor de cires, altoiti
pe portaltoaie vegetative de vigoare mica (Gisela 5 si Gisela 6) si medie (MaxMa 14), dupa sistemul de
cupa (Balan, V. et al. 2017).

in anul I, primavara, inainte de inceperea vegetatiei, pomii (vergile) s-au scurtat la 80-90 cm mai sus de
nivelul solului (Fig. 1a). La dezmugurire s-au suprimat mugurii de pe trunchi la naltimea de 40-50 cm si
s-au orbit 2-3 muguri axiali situati sub cei doi terminali pentru a favoriza cresterea ramificatiilor cu unghi
de insertie mare, mai putin predispuse la dezbinare si mai slab infectate de cancerul bacterian (Fig. 1b).

Lucrérile de formare au continuat cand lastarii au atins lungimea de 20-25 cm. Lastarul de prelungire
a axului central s-a eliminat, iar lastarul concurent s-a ciupit la 3-4 frunze de la varf, ceea ce atenueaza,
temporar, cresterea apicald a axului si favorizeaza obtinerea lastarilor anticipati (Fig. 1c). De la baza



Igor IVANOY; Vasilie SARBAN, Petru BALAN, Sergiu VAMASESCU, Valerian BALAN. Conducerea pomilor de cires dupa sistemul cupd (45-51)

Stiinta agricola, nr. 2 (2019) 47

coroanei s-au ales 3-4 lastari cu unghiuri mari de insertie (50-60°), amplasati radial in jurul axului, pen-
tru viitoarele sarpante. in cazul in care unghiul de insertie a lastarilor a fost mai mic, acesta s-a marit
mecanic la 50-60° cu ajutorul scobitorilor sau clestilor.

in anul 11, primévara, s-a corectat pozitia si echilibrul vigorii de crestere a viitoarelor sarpante. La pomii
la care nu s-au facut operatii In verde in anul precedent s-a selectat o ramura cu pozitie verticala care sa fie
lider si 3-4 ramuri la distanta de un mugur sau la 10-15 cm una de alta, amplasate radial in jurul axului, pentru
viitoarele sarpante, cu unghiul de ramificare de 50-60°, scurtate la 60 cm de la baza lor cu scopul de a forma
ramificari. Liderul s-a scurtat la 20 cm mai sus de varful ramurilor de baza cu scopul de a micsora excesul
de vigoare a sarpantelor si a le consolida 1n pozitia necesara (Fig. 1d). Ramurile cu cresteri puternice s-au
suprimat, iar cele cu cresteri moderate s-au lasat ca ramuri de semischelet pentru a modera cresterea pomilor.

%
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Figura 1. Schema de formare a sistemului cupd la pomii de cires
a) pomii (vergile) se scurteaza la 80- 90 cm mai sus de nivelul solului; b) se suprima mugurii de pe
trunchi la inaltimea de 40-50 cm si se orbesc 2-3 muguri axiali situati sub cei doi terminali; c) se elimina
lastarul de prelungire a axului central, iar lastarul concurent se ciupeste la 3-4 frunze de la varf); d)
sarpantele se scurteaza la 60 cm de la baza, iar liderul la 20 cm mai sus de varful lor, e) axul central
se taie la 30-40 cm mai sus de baza sarpantei superioare, la o ramura laterala cu pozitie, preponderent,
spre orizontald; f) coroana este formata din 3-4 axe cu ramuri orizontale la bazd in forma de fus
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In perioada de vegetatie, cand lastarii au atins lungimea de 50-60 cm, s-au ales lastari de prelungire a
sarpantelor cu orientare corespunzatoare spre exterior, iar lastarii cu crestere verticala sau cu orientare in inte-
rior s-au tdiat la cep de 5-10 cm, pentru a obtine lastari anticipati. Ulterior, prin tdieri de transfer la ramificatii
laterale exterioare cu pozitia spre orizontald, in spatiul liber al coroanei s-au format ramuri de semischelet.
Lastarii crescuti cu unghiuri mari de insertie au ramas intacti ca ramuri de semischelet in devenire.

in anul IT1, dupi ce s-a verificat corectitudinea directiei de crestere a sarpantelor, s-a selectat cate o
ramura de prelungire a sarpantei cu pozitie spre verticala si s-a scurtat la 60 cm de la locul de insertie
pentru o garnisire mai uniforma. Directia medie de inclinare a sarpantelor trebuie sa fie de 35-40° fata
de verticald. Daca sarpantele nu au pozitia necesara ele sunt directionate in pozitia proiectata prin taieri
de transfer la noi ramificari laterale. La 30-40 cm de la baza sarpantelor s-a selectat cate o subsarpanta
orientata spre exterior, cu unghi larg de inclinare, care s-a scurtat la 60 cm de la baza ei si s-a adus pe ori-
zontald pentru a largi baza coroanei. Cand s-a stabilit unghiul de insertie si directia necesara de inclinare
a sarpantelor, axul central s-a taiat la 30-40 cm mai sus de baza sarpantei superioare, la o ramura laterala
cu pozitie, preponderent, spre orizontald, care poate deveni ramura de semischelet (Fig. le). Daca se
inlatura axul mai devreme decat la momentul potrivit, atunci sarpantele vor creste mai puternic decat in
mod normal si 1si vor micsora unghiul de inclinare fata de verticala.

Ramurile cu crestere moderata au raimas intacte, ca ramuri de semischelet in devenire, ramurile viguroa-
se s-au scurtat la 60 cm, iar ramurile verticale si cele din interiorul coroanei s-au scurtat la cep de 5-10 cm
pentru a controla vigoarea de crestere a pomilor, pentru a permite luminii sa patrunda mai bine n interiorul
coroanei si pentru a incepe initierea integrarii in renovarea ramurilor de semischelet cu ciclul de 4-5 ani.

In timpul vegetatiei, lastarii hulpavi, verticali sau cu orientare in interior, si cei care supraindesesc
coroana s-au taiat la cepuri de 5-10 cm. Directia necesara a sarpantei se mentine prin tdieri de transfer la
un lastar lateral cu pozitia favorabila.

in anul IV si ulterior, tiierea de transfer a axului sarpantelor si scurtarea la 60 cm a ramurii de pre-
lungire a acestuia se efectueaza in mod similar cu anul precedent. Baza coroanei trebuie sa fie formata, in
general, dintr-un schelet permanent in directie orizontala si bine ramificat pentru fiecare sarpanta (Fig. 11).

Fiecare sarpanta se trateaza ca un pom individual in forma de fus.

Pomii cu coroana in forma de cupa creeaza un sistem de talie micd, de 2,5-3 m, ce permite tdierea si
recoltarea fructelor de la nivelul solului si de pe platforme joase de 0,5-1 m Inéltime. Soiul Ferrovia, care
fructifica mai mult pe mugurii ce se dezvolta la baza ramurilor anuale, si soiul Lapins, care formeaza
manunchiuri de cirese impreunate foarte aproape unul de celalalt, se dezvolta foarte bine si produc un
numar semnificativ de fructe calitative dacd sunt conduse dupa aceasta forma de coroana.

Soiurile Early Star, Samba si Black Star, altoite pe portaltoiul Gisela 6, plantate la distanta de 4x2 m
si conduse dupa sistemele de coroana fus subtire ameliorat, cupa si Kym Green Bush, au intrat pe rod in
al treilea an dupa plantare (tab. 1).

Tabelul 1. Productia de fructe la soiurile de cires in functie de sistemul
de formare a coroanei, kg/ha (plantarea 2015, portaltoi Gisela 6,
distanta de plantare 4x2 m, SRL ,, StarAgroGroop ™)

Soiul Sistemul de formare Anul 2018 | Anul 2019 e 01\14;‘;‘031 0)
Fus subtire 3005,6 7180,56 5093,08
Early Star Forma de cupa 2945,5 6402,78 4674,14
Kym Green Bush (KGB) 2345,7 534722 3846,46
Fus subtire 4000,3 16972,22 10486,26
Samba Forma de cupa 3667,4 14541,67 9104,53
Kym Green Bush (KGB) 1895,2 12958,33 7426,76
Fus subtire 2876,9 13013,89 7945,39
Blak Star Forma de cupa 2512,7 12013,89 7263,29
Kym Green Bush (KGB) 1915.,4 10625,00 6270,20

In primul an de fructificare recolta a fost de 2345,7-3005,6 kg/ha la soiul Early Star, de 1895,2-4000,3
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kg/ha la soiul Samba si de 1915,4-2876,9 kg/ha la soiul Blak Star. Recolta a fost corelata, pentru toate
trei soiuri, cu forma de coroand. Cele mai inalte rezultate au demonstrat pomii cu forma coroanei de tip
fus subtire ameliorat, iar cel mai mic randament I-au avut pomii cu coroana de tip Kym Green Bush.

In anul 2019 recolta de fructe a crescut mult comparativ cu primul an de fructificare, variind consider-
abil de la un soi la altul in functie de sistemul de formare a coroanei. Astfel, cea mai mica recoltd a avut-o
soiul de maturare timpurie Early Star, constituind numai 5347,22-7180,56 kg/ha. In schimb, recolta soiului
Samba s-a majorat de doud ori comparativ cu Early Star si a constituit 12958,33-16972,22 kg/ha.

Cercetarile 1n livada de cires cu soiurile Early Star, Samba, Black Star, altoite pe portaltoiul Gisela 6,
demonstreaza ca forma de coroana fus subtire este mai productiva comparativ cu sistemele Kym Green
Bush si cupa. In acelasi timp, pomii condusi dupa sistemul cupa sunt mult mai productivi comparativ cu
cei condusi dupa sistemul Kym Green Bush. Astfel, recolta medie la soiul Samba a constituit 10486,26
kg/ha la pomii cronati dupa forma fus subtire, 9104,53 kg/ha — la cei cu forma de cupa si numai 7426,76
kg/ha la pomii formati dupa sistemul Kym Green Bush.

Experientele de la iI ,,Petru Balan” (r. Criuleni) si SRL ,,Vindex-Agro” (r. Orhei) s-au efectuat pe
pomi de cires de soiurile Lapins, Skeena si Big Star, altoite pe portaltoiul MaxMa 14. Au fost aplicate si
studiate formele de coroana cupa, propusa de noi, si Kym Green Bush. Rezultatele prezentate in tabelul
2 demonstreaza ca pomii de cires altoiti pe portaltoiul de vigoare medie MaxMa 14 intra pe rod in anul
patru dupa plantare si recolta este relativ mica comparativ cu pomii de cires altoiti pe Gisela 6 (tab. 1).
in primul an de fructificare recolta de cirese a fost intre 1530,7 kg/ha, la soiul Lapins, si 1530,7 kg/ha, la
soiul Skeena. Este necesar de accentuat ca recolta de fructe la pomii cronati in forma de cupa a fost mult
mai mare comparativ cu cei condusi dupa sistemul Kym Green Bush, la care se aplicad scurtarea foarte
puternica a ramurilor anuale, la 10-15 cm (Long, Lynn E. et. al. 2014).

Tabelul 2. Productia de fructe la soiurile de cires in functie de sistemul
de formare a coroanei, kg/ha (plantarea 2014, portaltoi MaxMa 14,
distanta de plantare 5x3 m, 11 ,, Petru Balan” si SRL ,, Vindex-Agro”)

Soiul Sistemul de formare Anul 2018 Anul2019 | ) 01\14;‘;‘5‘1 9)
i1, Petru Balan”
Lapins Forma de cupa 3146,2 7634,8 5390,5
Kym Green Bush (KGB) 1530,7 39453 2738,0
Skeena Forma de cupa 4398,7 10329,5 7364,1
Kym Green Bush (KGB) 2459.,4 6236,4 43479
Big Star Forma de cupa 3965,2 9548,1 6756,6
Kym Green Bush (KGB) 20124 6128,5 4070,4
SRL ,,Vindex-Agro”
Lapins Forma de cupa 3567,7 8238,4 5903,1
Kym Green Bush (KGB) 2137,8 4734,6 3436,2

In al doilea an de fructificare pomii de soiurile Lapins, Skeena si Big Star si-au dublat sau chiar triplat
recolta de fructe. Dintre formele de coroana se evidentiaza sistemul cupa, in special la soiurile Skeena si
Big Star. Astfel, la soiul Skeena, pomii cu coroana in forma de cupa au avut o recolta de 10329,5 kg/ha
sau cu 65,6% mai mult comparativ cu pomii condusi dupa sistemul KGB. Aceeasi legitate s-a Inregistrat
si la soiurile Lapins si Big Star.

CONCLUZII

Ciresul a cunoscut o dezvoltare spectaculoasa in ultimii 15 ani datorita unui nou sortiment de por-
taltoaie de vigoare mica si medie si de soiuri de inalta calitate si, in special, autofertile. Rezultatul ex-
perientei permite dezvoltarea unei coroane sub forma de cupa bine iluminata, de talie mica (2,5-3 m),
cu 3-4 sarpante ce formeaza unghiuri de 35-40° cu verticala. Fiecare sarpanta poate fi tratatd ca un pom
individual in forma de fus garnisit cu un singur nivel de ramuri de semischelet si ramuri de rod, care
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descresc ca lungime de la baza sarpantei spre varful ei, facilitand taierea pomilor si recoltarea fructelor
de la nivelul solului si de pe platforme joase de 0,5-1 m inaltime.

Pomii condusi conform metodologiei prezentate au un trunchi mic, de 50-60 cm, si un ax scurt, la
baza carui se afld 3-4 sarpante de structura, distantate la 10-15 cm una de alta, radial in jurul axului, cu
unghiul de ramificare de 50-60°, iar cel de inclinare de 35-40° fatd de verticala. Axul central al coroanei
se scurteaza la 30-40 cm deasupra sarpantei a patra, prin transfer la o ramificare laterala, cand sarpantele
nu-si mai schimba unghiul de insertie si directia de inclinare.

Soiurile de cires Early Star, Samba si Black Star, altoite pe portaltoiul Gisela 6, au intrat pe rod in al
treilea an dupa plantare, iar soiurile Lapins, Skeena si Big Star, altoite pe portaltoiul MaxMa 14 - in anul
patru dupa plantare, recolta fiind mai mare la pomii cu coroana in forma de fus subtire si cupa compara-
tiv cu sistemul Kym Green Bush.

RECOMANDARI PENTRU PRODUCTIE

Conducerea pomilor de cires dupa sistemul cupa include:

» scurtarea pomului primavara, in primul an dupa plantare, si suprimarea mugurilor de pe trunchi
la Tnaltimea de 40-50 cm, cu orbirea a 2-3 muguri axiali situati sub doi muguri terminali, supri-
marea lastarului de prelungire a axului central cu ciupirea varfului lastarului concurent;

» selectarea unei ramuri verticale pentru viitorul ax central si a 3-4 ramuri pentru viitoarele sarpan-
te de la baza coroanei pomului, cu un unghi de ramificare de 50-60° fata de verticala;

» scurtarea viitoarelor sarpante la 60 cm de la baza lor, iar a axului central — la 20 cm mai sus de
varful sarpantelor;

* suprimarea ramurilor cu crestere puternica si taierea la cep de 5-10 cm a lastarilor cu crestere
verticala si cu orientare In interiorul coroanei pomului;

» stabilirea directiei de crestere si a unghiului de inclinare a sarpantelor de 35-40° fata de verticala,
selectarea la 30-40 cm de la baza sarpantelor a unei subsarpante orientate orizontal spre exteri-
orul coroanei si taierea axului central la 30-40 cm de la baza sarpantei superioare deasupra unei
ramuri laterale.
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COMPORTAREA UNOR SOIURI DE CAIS DIN COLECTIA
MONDIALA CULTIVATE iN ZONA DE
SUD A REPUBLICII MOLDOVA

Ion NEGRU, Ananie PESTEANU
Universitatea Agrara de Stat din Moldova

Abstract. The investigations were conducted in the orchard of “Agroparc Management” Ltd., during the pe-
riod 2017-2019. The object of the research was the trees of the apricot varieties Wonder Cot, Spring Blush, Magic
Cot, Lilly Cot, Pinkcot, Perle Cot, Orange Red, Sweet Cot, Big Red, Kyoto, Faralia and Farbaly, grafted on the
Mirobalan 29C rootstock. Planting distance was 5.0 x 3.0 m. The planting of apricot trees was carried out in spring
of 2015. It was established that the biological particularities of the variety influence on the onset of the phases of
beginning of flowering and harvest maturity of the apricot fruits, on the period between these two phases, on the
morphological parameters, the shape index and the redistribution of the fruits in different quality classes.

Key words: Apricot; Blooming; Ripening; Medium weight; Shape index; Quality.

Rezumat. Cercetarile s-au efectuat in livada intreprinderii SRL ,,Agroparc Management”, in perioada anilor
2017-2019. Obiect al cercetarilor au fost pomii soiurilor de cais Wonder Cot, Spring Blush, Magic Cot, Lilly Cot,
Pinkcot, Perle Cot, Orange Red, Sweet Cot, Big Red, Kioto, Faralia si Farbaly, altoiti pe portaltoiul Mirobalan
29C. Distanta de plantare — 5,0 x 3,0 m. Plantarea pomilor de cais s-a efectuat in primavara anului 2015. S-a stabilit
ca particularitatile biologice ale soiului influenteaza asupra perioadei de declansare a fazelor inceput de inflorit
si maturarea de recoltare a fructelor de cais, asupra perioadei dintre aceste doua faze, asupra parametrilor morfo-
logici, indicelui de forma si redistribuirii fructelor in diverse clase de calitate.

Cuvinte-cheie: Cais; Inflorit; Maturare; Greutate medie; Indice de forma; Calitate.

INTRODUCERE

Caisele sunt printre fructele cele mai solicitate in randurile consumatorilor, iar caisul constituie una
dintre principalele specii pomicole cultivate in lume (Chira, L. et al. 2005, Cociu, V. 1993). Cea mai
mare cantitate de productie de caise, la nivel mondial, provine din térile din Asia si din cele aflate in
bazinul Marii Mediterane (Balan, V. et al. 2008, Cociu, V. 1993).

Republica Moldova se afld intr-o zond temperatd, cu un potential inalt de cultivare a mai multor spe-
cii pomicole datorita conditiilor de mediu si varietatilor de sol. Productia anuala de caise pe tara variaza,
in ultimii 4-5 ani, de la 9,50 pana la 21,50 mii tone (Pesteanu, A. et al. 2018).

In Republica Moldova cele mai mari suprafete de cais sunt situate in zonele de sud si de centru ale
tarii, Insd, datorita schimbarilor climatice inregistrate in ultimii 10-15 ani, cultura caisului se planteaza
pe suprafete mari si in zona de nord (Pesteanu, et al. 2018, Pintea, M. 2018).

Factorii principali care condifioneaza raspandirea culturii caisului sunt temperaturile scazute de la
sfarsitul perioadei de repaus si primavara tarziu, care afecteazd organele generative (Abbas, M.M. et
al. 2016, Cociu, V. 1993), ofilirea prematura a pomilor (apoplexie), infectiile cu virusi (Balan, V. et al.
2005, Cociu, V. 1993), absenta unui sortiment vast de soiuri si portaltoaie moderne, care ar permite
intensificarea culturii si obtinerea unor productii inalte, constante si competitive (Balan, V. et al. 2008,
Cociu, V. 1993, Maria, L. M., Sosna, 1. 2006, Pesteanu et al. 2018).

Sarcina primordiald a pomicultorilor consta in inlocuirea soiurilor vechi, mai putin corespunzatoare
cerintelor 1n vigoare, cu altele noi, potrivite conditiilor tarii noastre, mai productive si cunoscute deja de
catre consumatori in cadrul pietelor pe care dorim sa le penetram. Acest deziderat poate fi realizat prin
introducerea treptata a unor soiuri moderne din sortimentul mondial care, dupa testarea pe parcursul a
4-5 ani privind adaptarea la conditiile climatice, edafice, biotice, abiotice si agrotehnice in diverse zone
ale tarii, ar urma sa fie recomandati pentru producere (Cociu, V. 1993, Pintea, M. 2019).

Printre soiurile de cais cultivate iIn Republica Moldova se simte acut lipsa unor soiuri valoroase cu
maturitate de la foarte timpurii pana la foarte tarzii. Acestea ar permite completarea sortimentului de
soiuri, asigurarea unui conveier de recoltare, consumul acestor fructe in stare proaspata si valorificarea
industriala a lor pe o duratd de 50-60 zile sau si mai mult (Negru, I. 2018, Pintea, M. 2019).
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Fiind destinate in mare parte consumului in stare proaspata, caisele trebuie sa satisfacad anumite
cerinte Tnaintate de consumatori, ceea ce este greu de realizat din cauza unor particularitati biologice si
tehnologice ale speciei (Cociu, V., 1993, Pesteanu, A et al. 2018).

Pentru a satisface doleantele consumatorului privind calitatea fructelor si a cuceri noi piete de des-
facere, caisele trebuie sa fie omogene ca marime, de culoare specifica soiului. Au prioritate soiurile cu
60-80% din suprafata fructului de culoare rosie, cu greutate medie mare, pulpa ferma, detasare uscata,
sambure relativ mic, aspect exterior atractiv si compozitie biochimica nutriionala valoroasa (Balan, V.
et al. 2008, Cociu, V. 1993, Milatovic, D. et al. 2013, Pintea, M. 2019, Souty, M. et al. 1990).

Observarea evolutiei unor fenofaze de dezvoltare a organelor de rod la cais, caracteristicile morfologice si
indicii de calitate a fructelor la diverse soiuri de cais au constituit obiectivele principale ale cercetarii de fata.

MATERIALE SI METODE

Cercetarile au fost efectuate in perioada anilor 2017-2019 prin infiintarea unei experiente in condi-
tii de camp la intreprinderea SRL ,,Agroparc Management”, UTA Gagauzia. Livada a fost plantatd in
primavara anului 2015, cu pomi sub forma de varga de categorie certificatd, provenind din pepiniera
pomicola ,,Battistini Vivai”, Italia.

Drept obiect de cercetare au servit pomii soiurilor de cais din selectia mondiald (Cot International, Es-
cande, International Plant Selection etc.), care, in urma unui studiu teoretic preliminar, s-au aratat a fi de
perspectiva pentru Republica Moldova: Wonder Cot, Spring Blush, Magic Cot, Lilly Cot, Pinkcot, Perle Cot,
Orange Red, Sweet Cot, Big Red, Kioto, Faralia si Farbaly. Ca martor a fost luat soiul Kioto, avand perioada
de maturare identica cu cea a soiului autohton de cais Nadejda. Portaltoiul folosit a fost de biotipul Mirobalan
29C. Pomii au fost condusi dupa sistemul de coroana vas obisnuit, distanta de plantare — 5,0 x 3,0 m.

In intervalele dintre randuri solul a fost mentinut ca inierbare naturali, masa vegetala fiind cosita de
3-4 ori pe parcursul perioadei de vegetatie, cand atingea 15-20 cm inaltime. Intre pomi, pe rand, solul se
prezinta ca ogor erbicidat. Sectorul experimental nu este irigat.

Pentru efectuarea cercetarilor s-au utilizat principiile si metodele aprobate in ameliorarea genetica si
studiul speciilor pomicole.

Studiul insusirilor biologice, fenologice si de productie s-a realizat in baza observatiilor, determina-
rilor si analizelor cu privire la dezvoltarea pomilor si fructelor de cais.

Observatiile privind declansarea fenofazelor inceput de inflorit §i maturitatea de recoltare au fost
facute tinadnd cont de stadiile reper la cais descrise de M. Baggiolini (1952).

Greutatea medie a fructelor s-a calculat prin metoda de cantarire, iar inaltimea, diametrul mic si mare
al fructelor — prin metoda de masurare. Forma fructului a fost exprimata pe baza indicelui de forma, care
constituie coraportul dintre inalfimea fructului si diametrul mare al fructului.

Stabilirea calitatii caiselor s-a efectuat prin metoda de masurare a diametrului mare in zona ecua-
toriald a fructelor. Conform cerintelor de calitate si comercializare a fructelor si legumelor proaspete,
caisele cu diametrul mai mic de 30 mm nu pot fi comercializate. Caisele cu diametrul de 30-35 mm se
atribuie la fructe de categoria I si I de calitate sau clasa C, iar cele cu diametrul mai mare de 35 mm — la
categoria extra de calitate. Caisele de categoria extra se Impart in urmatoarele clase de calitate: B — cu
diametrul 35-40 mm; A — cu diametrul 40-45 mm; 2A — cu diametrul 45-50 mm; 3A — cu diametrul 50-
55 mm si 4A — cu diametrul 55 mm si mai mare.

La principalii parametri morfologici a fost calculata valoarea medie a indicelui 1n studiu.

REZULTATE SI DISCUTII

Cerintele caisului fata de caldura sunt foarte inalte si de aceea fiecare faza de dezvoltare necesita un
nivel optim de temperatura si o anumita duratd de parcurgere.

Analizand datele experimentale, constatam ca soiurile studiate pe parcursul cercetarilor au inregistrat
diferite perioade de declansare a inceputului infloririi. Un debut mai precoce a fost inregistrat in anul
2019, fiind urmat de cele Inregistrate 1n anii 2017 si 2018. Astfel, in anul 2019 inceputul infloririi pomi-
lor din soiul Wonder Cot s-a declansat la 23 martie, iar in 2017 acesta s-a inregistrat la 26 martie, cu o
intarziere de 3 zile. In anul 2018 fenomenul in cauzi a fost consemnat la 7 aprilie, cu o retinere de 16 si,
respectiv, 13 zile in comparatie cu anii mentionati anterior.
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Acest decalaj dintre perioadele inceputului de inflorire se explica, pentru anul 2018, prin Inregistra-
rea, In perioada repausului facultativ, incepand cu 18 martie si pe parcursul a 8 zile, a unor temperaturi
medii zilnice scazute (—0,2...—6,0°C). Dupa acest stres termic, pomii nu au putut reveni la procesele
fiziologice normale timp de 4-5 zile, intrucat temperatura medie zilnica chiar fiind pozitiva era mai joasa
decat cea recomandata ca prag biologic (+6,5°C).

Tabelul 1. Influenta particularitatilor biologice ale soiurilor de cais asupra
declansarii fazei inceputul infloririi pomilor

Soiul Data declansirii fazei inceputul infloririi pomilor + Kioto, zile
a. 2017 a. 2018 a. 2019 Media, zile

Wonder Cot 26.03 07.04 23.03 88 -5
Spring Blush 27.03 07.04 24.03 89 -4
Magic Cot 27.03 07.04 23.03 88 -5
Pinkcot 27.03 08.04 25.03 90 -3
Perle Cot 30.03 09.04 29.03 92 -1
Orange Red 28.03 08.04 26.03 90 -3
Sweet Cot 26.03 07.04 23.03 88 -5
Lilly Cot 27.03 07.04 24.03 89 -4
Big Red 29.03 09.04 27.03 91 )
Kioto (m) 31.03 10.04 30.03 93 0
Faralia 29.03 09.04 27.03 91 -2
Farbaly 30.03 10.04 29.03 92 -1

Perioada de declansare a fazei inceputul infloritului depinde de particularittile biologice ale
soiului i de temperatura medie zilnicd inregistratd in perioada respectiva.

In functie de declansarea perioadei de inflorire, soiurile luate in studiu se pot diviza in trei
grupe: cu iInflorire precoce — la 88-89 de zile de la inceputul anului; cu inflorire medie — la
90-91 de zile de la inceputul anului; cu inflorire tarzie — la 92-93 de zile de la inceputul anului.
La grupa cu inflorire precoce se atribuie soiurile Wonder Cot, Spring Blush, Magic Cot, Sweet
Cot Lilly Cot, la cele cu Inflorire medie — soiurile Pinkcot, Big Red, Orange Red, Faralia, iar la
cele cu inflorire tarzie — soiurile Perle Cot, Kioto si Farbaly. Legitatea in cauza a fost urmarita
pe parcursul intregii perioade de studiu, unele devieri fiind Inregistrate in anul 2018, cand me-
dia zilnica in perioada infloririi a fost mai mare de +14,0°C si procesele fiziologice ale pomilor
s-au accelerat, inflorirea fiind mai abundenta. Rezultate asemanatoare in cercetarile efectuate au
obtinut Ezzat A. et al. (2012) si Szalay L. cu Szabo Z. (1999).

Cele mentionate anterior denota ca in anul 2018 soiurile luate in studiu au inceput a inflori pe
parcursul a 4 zile, cAnd suma temperaturilor medii zilnice a constituit +57,7°C. In cazul anului
2017 12019, datorita unor valori mai scizute ale sumei temperaturilor medii zilnice, la soiurile
respective a fost inregistratd o esalonare a perioadei de inceput de inflorire, aceasta constituind
6 si, respectiv 8§ zile. Suma temperaturilor medii zilnice n-a suferit mari schimbari, inregistrand
valori de +60,0°C si, respectiv, +55,0°C.

Perioada declansarii recoltarii fructelor diferd esential in functie de particularitatile biologice ale
soiului, fiind determinata si de conditiile meteorologice, in special de temperatura (Babuc, V. 2012).

Data inceperii recoltarii fructelor de cais este in stransa corelatie cu inceputul infloririi pomilor si
conditiile climatice Inregistrate in timpul cresterii fructelor. Astfel, o maturare precoce a fost inregistrata
la toate soiurile luate in studiu in anul 2018 (02.06.-21.07), urmata de cea din 2019, cu o retinere de 7
zile (09.06-02.08). Cea mai tarzie maturare a caiselor s-a observat in anul 2017 (12.06-13.08).
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Tabelul 2. Influenta particularitatilor biologice ale soiurilor de cais asupra declangarii perioadei de
recoltare a fructelor

Soiul a. 2017 a.2018 a. 2019 Media, zile + Kioto, zile
Wonder Cot 12.06 02.06 09.06 159 -22
Spring Blush 13.06 02.06 08.06 159 -22
Magic Cot 23.06 11.06 18.06 168 -13
Pinkcot 24.06 12.06 17.06 169 -12
Perle Cot 27.06 14.06 23.06 172 -9
Orange Red 28.06 15.06 24.06 175 -8
Sweet Cot 28.06 15.06 23.06 173 -8
Lilly Cot 26.06 14.06 23.06 172 -9
Big Red 29.06 17.06 25.06 175 -6
Kioto (m) 06.07 22.06 01.07 181 0
Faralia 27.07 07.07 18.07 198 +17
Farbaly 13.08 21.07 02.08 213 +32

In ceea ce priveste consecutivitatea maturarii fructelor la soiurile luate in studiu, mari devieri ale
perioadei de recoltare in functie de soi nu au fost inregistrate.

Conform datelor obtinute, fenofaza inceputul recoltarii fructelor a debutat, in mediu, la 159 de zile
(soiul Wonder Cot) si s-a finalizat dupa perioada de 213 zile de la inceputul anului (soiul Farbaly). Prin
comparatie cu perioada de declansare a recoltarii fructelor de cais la soiul Kioto, considerat ca martor,
toate soiurile luate in studiu pot fi impartite in 4 grupe. La grupa soiurilor cu maturare extratimpurie se
atribuie Wonder Cot si Spring Blush, a caror recoltare a fructelor a inceput cu 22 zile mai devreme ca la
soiul martor. La grupa soiurilor cu maturare timpurie se atribuie Magic Cot, Pinkcot, Sweet Cot, Lilly
Cot si Orange Red, a caror diferenta in privinta declansarii perioadei de recoltare comparativ cu varianta
martor a constituit 8-13 zile. Soiuri cu maturare mijlocie se considerd Big Red si Kioto, iar soiuri cu
maturare tarzie — Faralia si Farbaly, care au inregistrat o retinere a inceperii perioadei de recoltare cu 17
si, respectiv, 32 de zile, comparativ cu varianta martor.

160

ma. 2017
N a. 2018
ma. 2019
m Media, 2017-2019

Figura 1. Influenta particularitatilor biologice ale soiurilor de cais asupra perioadei de la declansarea
inceperii infloririi pomilor pana la maturarea de recoltare a fructelor
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Particularitatile biologice ale soiului i suma temperaturilor active inregistrate in perioada de la Ince-
putul infloritului §i pana la declansarea recoltarii la soiurile luate in studiu au fost diferite. Un numar mai
mic de zile a fost necesar pentru aceasta perioada de timp in anul 2018 in comparatie cu ceilalti ani luati
in studiu. Daca, de exemplu, n anul 2018, pentru parcurgerea acestei perioade la soiurile luate 1n studiu
au fost necesare de la 56 la 102 zile, atunci in anii 2017 si 2019 aceasta perioada a fost mai lunga si a
constituit 78-134 de zile si, respectiv, 78-125 de zile. In mediu, pe parcursul cercetirilor acest indice a
constituit de la 70 pana la 120 de zile, ceea ce este destul de favorabil pentru producatorii de caise pentru
a oferi fructe proaspete consumatorilor si a furniza materie prima industriei prelucratoare.

Desfasurarea fenofazelor difera de la un soi la altul, iar in cadrul aceluiasi soi diferd in functie de
conditiile meteorologice ale fiecarui an in parte.

Marimea si forma fructelor influenteaza valoarea de piata si sunt niste indicatori importanti in studi-
erea soiurilor, avand tangenta directa cu calitatea produsului obtinut si cu productivitatea la sortarea si
ambalarea fructelor.

Studiul efectuat arata ca particularitatile biologice ale soiurilor au influentat si greutatea medie a
fructului. Dupa marime, soiurile de cais studiate pot fi impartite in cateva grupe. La grupa soiurilor cu
fructe foarte mici, cu greutatea cuprinsa intre 20-30 g, se atribuie Sweet Cot, care a fructificat din abun-
denta si necesita, pentru recoltele ulterioare, normarea Incarcaturii de rod prin intermediul raririi manu-
ale. Soiurile Lilly Cot, Perle Cot si Wonder Cot se atribuie la grupa celor cu fructe mici, a caror greutate
medie se incadreaza in valorile 31-40 g. La grupa soiurilor cu fructe mijlocii se plaseaza Spring Blush,
Orange Red, Big Red si Farbaly, greutatea medie a fructelor acestora fiind de 41-50 g. Soiurile Pinkcot si
Faralia, dupa greutatea medie a fructelor, se inscriu la grupa cu fructe mari (50-60 g), iar Magic Cot — la
grupa soiurilor cu fructe foarte mari, avand greutatea medie peste 60 g.

Forma fructului este in strictd concordanta cu particularitatile biologice ale soiului si poate fi de
la sferica, ovalad pana la elipsoidald. Abaterile de la forma fructului indica o dezvoltare incompleta ca
urmare a insuficientei de apa in perioada dezvoltarii fructului (Mitrea, V. 2007, Piagnani, M. C. 2013).

Inaltimea si diametrul mare al caiselor sunt caracteristicile care definesc forma fructului. Diferentele
dintre inaltimea fructelor sunt caracteristici de natura genetica. Cea mai mica inalfime a fructului s-a
inregistrat la soiul Sweet Cot (37,6 mm), iar cea mai mare — la soiul Faralia (57,7 mm). Avand in vedere
acest criteriu, toate soiurile de cais luate in studiu pot fi divizate in trei grupe. Majoritatea soiurilor stu-
diate — Wonder Cot, Spring Blush, Lilly Cot, Pinkcot, Perle Cot, Orange Red, Big Red, Kioto si Farbaly
— se atribuie la grupa cu indltimea fructului de 40-50 mm, consideratd valoare mijlocie. Soiul Sweet
Cot se caracterizeaza printr-o indltime a fructului de pana la 40 mm, iar la soiurile Magic Cot si Faralia
indicele dat a inregistrat valori mai mari de 50 mm.

Tabelul 3. Parametrii morfologici ai caiselor in functie de particularitatile biologice ale soiului

Soiul Greutatea iniltimea, Diametrul Diametrul, Indicele de
medie, g mm mare, mm mic, forma

Wonder Cot 38,5 49,7 39,3 36,4 1,26
Spring Blush 42,2 44,5 43,2 38,9 1,03
Magic Cot 62,2 53,0 46,1 45,7 1,15
Lilly Cot 31,1 40,2 38,4 32,8 1,05
Pinkcot 55,5 46,8 45,5 43,2 1,03
Perle Cot 31,5 40,8 39,6 35,6 1,03
Orange Red 41,2 46,8 445 37,8 1,05
Sweet Cot 24,7 37,6 36,3 32,7 1,04
Big Red 40,1 43,0 41,8 39,6 1,03
Kioto (m) 47,4 44,9 44,4 41,4 1,01
Faralia 50,6 54,7 46,9 42,0 1,07
Farbaly 40,1 47,1 36,1 39,6 1,12
Media 42,1 45,7 42,3 38,4 1,07
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Diametrul mare si diametrul mic la soiurile luate in studiu au fost influentate de particularitatile bio-
logice ale soiului. Diametrul mare a Inregistrat valori mai mari de 40 mm la majoritatea soiurilor de cais
si doar soiurile Wonder Cot, Lilly Cot, Sweet Cot si Perle Cot au avut acest indice cuprins intre 36,3-
39,6 mm. In cazul diametrului mic inregistrdim o legitate inversa. Astfel, numai la soiurile Magic Cot,
Kioto si Faralia diametrul mic al fructelor de cais a avut valori mai mari de 40 mm, la celelalte soiuri
acesta variind de la 32,7 pana la 39,6 mm.

Conform datelor obtinute, la toate soiurile luate in studiu indicele de forma a inregistrat valori mai
mari de 1,0. Astfel, la soiurile Spring Blush, Sweet Cot, Lilly Cot, Pinkcot, Perle Cot, Big Red, Orange
Red si Kioto indicele de forma a variat de la 1,01 pana la 1,05, ceea ce pune in evidentd forma sferica a
fructului. La soiurile Wonder Cot, Magic Cot, Faralia si Farbaly valorile acestui indice s-au situat intre
1,15-1,26, fructele caracterizandu-se prin forma sferic alungita si cordiforma.

Dimensiunile fructelor sunt indici foarte importanti, in functie de acestia caisele fiind distribuite la
diferite clase de calitate, de care apoi depinde pretul de vanzare si, implicit, eficienta economica. Un rol
deosebit il are diametrul fructului in plan ecuatorial, element de calitate esential, care insa este puternic
conditionat de factorii de mediu si de culturd, pe langa influentele ereditare.

Tabelul 4. Influenta particularitatilor biologice ale soiurilor de cais asupra calitatii fructelor dupa
diametru §i greutate, %, a. 2019

Soiul Dupa diametru

C B A AA AAA
Wonder Cot 2,11 58,47 39,42 - -
Spring Blush - - 81,50 18,50 -
Magic Cot - - 24,00 70,60 5,40
Pinkcot - - 22,75 62,41 14,84
Perle Cot - 55,20 44,80 - -
Orange Red - 10,8 25,8 63,4 -
Sweet Cot 22,00 78,00 - - -
Lilly Cot - 76,90 23,10 - -
Big Red - 10,70 89,30 - -
Kioto (m) - 6,00 34,60 59,40 -
Faralia - - 16,30 74,80 8,90
Farbaly - 3,30 96,70 - -

Cercetarile efectuate scot in evidenta faptul ca, in cadrul soiurilor studiate, fructe de categoria I si
II de calitate (clasa C) se inregistreaza la soiurile Wonder Cot (2,11%) si la soiul Lilly Cot (22,0%).
La celelalte soiuri fructele au avut un diametru mai mare de 35 mm, ceea ce le atribuie la clasa B de
calitate. O pondere mai mare de 50% de fructe in clasa respectiva a fost Inregistrata la soiurile Wonder
Cot (58,47%), Lilly Cot (76,9%), Perle Cot (55,2%) si Sweet Cot (78,0%). La soiurile Faralia (3,0%),
Kioto (6,0%), Big Red (10,7%) si Orange Red (10,8%) ponderea fructelor de clasa respectiva a fost
nelnsemnata.

Ponderea fructelor de clasa A de calitate a fost mai mare la soiurile Spring Blush (81,5%), Pinkcot
(39,75%), Perle Cot (44,8%), Big Red (89,3%) si Farbaly (96,7%). Soiurile Magic Cot, Lilly Cot, Oran-
ge Red, Kioto si Faralia au Inregistrat ponderi mai mici de fructe de clasa respectiva (16,3-34,6%).
Fructele de cais cu diametrul mai mare de 45 mm (clasa 2A si 3A) se bucurd de o popularitate sporita
printre consumatori. Ponderi mai mari de 50% ale fructelor de clasa 2A au fost inregistrate la soiurile
Magic Cot (70,6%), Pinkcot (60,25%), Orange Red (63,4%), Kioto (59,4%) si soiul Faralia (74,8%). La
clasa 3A de calitate s-a atribuit o cantitate limitata de fructe.
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CONCLUZII

Particularitatile biologice ale soiurilor si temperaturile din perioada repausului facultativ si cea de
vegetatie influenteaza declansarea fenofazei inceputul infloririi si recoltarii fructelor.

Parametrii morfologici constituie un instrument valoros la evaluarea calitatii fructelor, oferind infor-
matii pretioase pentru producatorii de fructe. Acestia trebuie sd acorde mai multd atentie elementelor
tehnologice, astfel incat fructele cultivate sa se bucure de succes in randul consumatorilor.

Majoritatea soiurilor de cais studiate au forma fructului sferica si numai la soiurile Wonder Cot, Ma-
gic Cot, Faralia si Farbaly fructele au avut forma sferic alungita si cordiforma.

Dintre soiurile studiate, o pondere mai mare de fructe de clasele de calitate A si 2A a fost inregistrata
la soiurile Spring Blush, Magic Cot, Pinkcot, Big Red, Orange Red, Kioto, Faralia si Farbaly. Celelalte
soiuri au format mai multe fructe de clasa de calitate B. Pentru obtinerea unor recolte mai calitative la
soiurile in cauza se recomandd normarea incarcaturii de rod.
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NMOBbIWEHWE NPOOAYKTUBHOCTU HACAXOEHUI CTONOBbIX
COPTOB BUHOIPALA NPU OBPABEOTKE PACTEHUW
PEFYNATOPAMU POCTA

Enena THHJIA
IOV «Ilpudnecmposckuil 20cy0apcmeenubitl
yuusepcumem um. 1.1 [llesuenxo, Pecnyonuxa Mondosa

Abstract. The responsiveness of the table grape varieties Vostorg (with bisexual flower) and Talisman (with
functionally female flower) to growth regulators has been studied using gibberellin, Mycephyt, Zircon, Epin-extra
and their mixtures. Terms of treatment: before flowering, during mass flowering, at the end of flowering and during
the period of berry growth. The following parameters were evaluated: the mass of the bunch, berries and stem; the
number of well-developed and shot berries in the bunch; the yield and sugar content of the berries. The highest yield
increases constituted 9,3 t/ha for Talisman variety (Mycephyt, 10 mg/l) and 7,9 t/ha for Vostorg variety (Mycephyt,
100 mg/1). The positive effect was achieved at the expense of the higher bunch mass, higher number of berries in
the bunch and higher berry size. The highest bunch mass (563,2 g) was obtained with Vostorg variety using the
mixture Mycephyt (10 mg/1 + Zircon (0,4 ml/l + Epin-extra (0,1 ml/l). An increase in the number of both well de-
veloped and shot berries was noted in the majority of variants. The exception were three variants (Vostorg) using:
1) gibberellin (100 mg/1), 2) Mycephyt (100 mg/1) and 3) the mixture Mycephyt (10 mg/l) + Zircon (0,4 ml/l). In
these cases there was an increase in the number of well developed berries while the number of shot berries was
reduced. In two variants (Talisman) using Epin-extra (0,1 ml/l) and the mixture Mycephyt (10 ml/l + Zircon (0,4
ml/l), a negative effect was noted on the formation of well developed berries, their number being distinctly lower
than in the control (water spraying). The growth regulators exerted a stimulatory effect on the mass concentration
of sugars in berry juice.

Key words: Grapes; Variety; Growth regulators; Treatment stage; Crop yield; Berries; Sugar content.

Pedepar. 3yuena OT3BIBUMBOCTH COPTOB BHHOTPajga CTOJIOBOTO HampasieHHs Bocrtopr (¢ oboemombsim
THUIIOM IIBeTKa) M Tamucma (¢ (QyHKIMOHAIBHO-)KCHCKUM THIIOM I[BETKA) Ha 00pabOTKy peryiasiTopaMy pocTa:
ruo0OepesnH, MULEGUT, TUPKOH, SMUH-IKCTpAa U UX cMecH. Cpoku oOpabOTKM pacTeHHMIl: mepel IBETCHHEM,
B TNIEPHOJI MACCOBOTO IIBETCHUS, B KOHIIE I[BETCHUS M B MEPHON pocTa sroAa. [IpuBoasITCsS pe3ymnbTaTsl BIMSHUSL
PETYIISITOPOB pOCTa HAa OCHOBHBIC ITOKA3aTENM TNPOIYKTUBHOCTH BHMHOTpaja: Macca TPO3AH, SITOA M TPeOHS,
KOJINYECTBO XOPOIIO PAa3BHTBHIX M TOPOIIAIIUXCS SITOA B TPO3AM, YPOXKAHHOCTb M CAXapHCTOCTh COKa SITOJI.
Haubomnsiras mpubaska ypokas coctaBmia 9,3 1/ra y copra Tamucman (muniedurt, 10 mr/m), a y copra Bocropr
— 7,9 t/ra (mumedur, 100 mr/m). TlomoxkutensHbIil ) deKT AoCTHTANCA 32 CUST MOBBIIMICHUS MAcChl TPO3IH,
KOJIMUECTBA STOJ B TPO3IM U WX pa3MepoB. Y copta Boctopr momydeHa HanOombimas Macca rposan (563,2 1) B
BapHaHTE C MCIIONB30BaHNEM cMecH TpenaparoB mureduta (10 mr/m) + nuprona (0,4 mu/m) + snuH-3KcTpa (0,1
MIT/71). B OobIMHCTBE BapHaHTax OMbBITA YBEINYHNBAIOCH KOJIMIECTBO KaK XOPOIIO Pa3BUTHIX, TAK ¥ TOPOLIAINXCS
sroa. MckmrodeHnem ObLTH TpU BapuaHTa y copta Bocrtopr: 1) rmb6epemmma (100 mr/m), 2) mumedur (100
mr/n) u 3) cmech mutedura (10 mr/m) + nupkona (0,4 Mi/T), B KOTOPHIX OTMEUYCHA TCHICHIUS K YBEIHYCHHIO
KOJINYECTBA XOPOIIO Pa3BUTHIX SITOA B TPO3/IM M K CHIDKCHHUIO KOJIMYECTBA ropomanmxes arof. Y copra Tanncman
B NIBYyX BapuaHTax: smmH-3kcTpa (0,1 Mu/m) m cmeck mpemnapatoB muredura (10 mu/m) + mupkona (0,4 mu/m),
HaOJTI0/1aJI0Ch OTPUIATEIHHOE BIMSHUE PETYIATOPOB POCTa Ha (JOPMHUPOBAHNE XOPOIIO PA3BUTHIX ATOJ] B CTOPOHY
YMEHBIICHHUS UX KOJIMYECTBA M0 CPABHEHUIO C KOHTPOJIEM (OTIPBICKMBAHKE BOJIOH ). Peryaropsl pocTa oka3siBain
CTUMYITUpYIOIIee TeHCTBUE Ha HAKOTUICHHE MAaCCOBOM KOHIICHTPAIIMH CaXxapoB COKa SITOJ.

KuaroueBble ciaoBa: Bunorpam; Copr; Perymsatopsr pocra; Cpok 00paboTku; YpoxkaiHOCTh; CaXapucTOCTh.

BBEJEHUE

B nocnenaue roapt pazpadboraHo 0OIBIIOE KOJTHYECTBO PETYIASTOPOB POCTA, CIIOCOOCTBYIOIINX TTOTY-
YEHHIO TTPOTYKITUH BEICOKOTO Ka9€CTBa, KOTOPHIE UCIIOIBb3YIOTCS B COBPEMEHHBIX TEXHOJIOTHSX C IIETHI0
pEeTyIUpOBaHUS pOCTa M TUIOJIOHOIICHHUS KYJBTYPHBIX PacTeHUI. DTO CIIOCOOCTBYET 0oJiee aKTHBHOMY
MTOMCKY AKOJIOTHYECKU OE30TIaCHBIX MPEnapaToB, BIUSAIONIUX HE TOIBKO HAa POCT U Pa3BUTHE PaCTEHUH,
HO W TIO3BOJISIONINX TTOYYaTh MPOAYKIIHMIO ¢ 3aaHHBIMHU KoHauusamu (Kasaxmemnos, P. 2008).

Hawuboree momHo u3y4eHo BIMsHAE Ha paCTeHNE BUHOTPA 1A THOOEPEIITIHA: OITPE/IEIICHBI ONTHMAaITh-
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HbIe KOHIEHTPALMU, CPOKU U crocoObl 00pabOTKH, YCTAaHOBICHO IMOJIOKUTENBHOE BIMSHUE HA POCT
IPO3ICH U SITOJT B 3aBUCUMOCTHU OT COPTOBBIX ocoOeHHOcTel (ManankoB, M. 1963; Manankos, M. 1982;
ManaunkoB, M K., Manankosa, O.I1. 1999; [1nakuna, E. u ap. 1964). HccnenoBaHusiMu yCTaHOBJICHO,
410 00paboTKa colBeTnii rndbepenHoM OecceMsaHHBIX copTtoB Summer Muscat, Munukka, Thomp-
son Seedless, Ruby Seedless, Loose perlette, Flame Seedless, Meura, cemennbix coptoB Cardinal, Co-
dreanca, Muscat de Hamburg, Italia u copra ¢ yHKIIMOHAIBHO-)KEHCKUM THIIOM IIBeTKa TajncMaH Ha
JTare MocTOIIoN0TBOPeHHUs (3—5 IeHb NOCIIe IBETEHNs) IPUBOAMT K YBEIMYCHHUIO Pa3MepOB Irpo3ei u
srox B 1,3-2,3 pasa, B 3aBUCIMOCTH OT OMOJIOrHYECKHX 0cOOeHHOCTeH copTa. C yBeTHueHHEM B IPO3In
KOJIMYEeCTBa OECCEMSHHBIX SITOJ] Y CEMEHHBIX COPTOB BUHOTPaJAa Mo IeHCTBHEM THOOepeIIMHa TIOBbI-
MIAETCS CaXapUCTOCTh COKa SITO U ycKopsieTcst ux co3peBanue (epenmonckas, AWM. 2015; [epennos-
ckasg, A.W., Hukonaecky, I. u ap. 2010; epennosckas, A.W., Ilepctues, H./I. 2011). Takxe nokaszano,
YTO PETYJISITOPBI POCTA CIIOCOOCTBYIOT YBEJIMUYCHHUIO pa3MepoB siroj1 y coptoB Koapna Hsarps u Myckar
ramOyprekuii (Ka66anu, C. 2011).

W3zBecTHO, 4TO 00pabOTKa paCTeHUH PEryasTOpaMH pOCcTa MO3BOJISIET BO MHOTHX CITy4asiX MOBBICHTh
TOBApHBIN BHJ IPO3JICH 3a CUET CHIDKEHMS TOPOIIEHHs M BhIpaBHUBaHUS siro 1o pasmepy (barykaes,
A. u ap. 1987; Kpacoxuna, C. 2008). O0paboTKa areTuicaJIuIuIOBON KUCIOTOH (IBYKpPATHO), CMEChEO
Kpe3alfHa ¢ MUBAJIOM (KaK OJHOKPATHO, TaK U IBYKPATHO), IUPKOHOM KoHueHTpanuu 0,1 Mi/n u na-
pukcrHOM B KoHUeHTpauusx 0,4 u 0,6 M/ IPUBOIMT K YBEIMUYCHUIO 3aBSI3bIBAEMOCTH SITO/ B IPO3AN
(ITanoma, M. 2007).

[IpoBoanMBIe UccnenoBaHus IO 00pabOTKe pacTeHW BUHOTpasa coptoB Tamucman, Apkanusi, AB-
ryctuH U Boctopr npenaparamu CBUT, MUKp0371, DKOTesb MPUBOJMIN K CHIPKCHHIO TOPOILAIINXCS
SITOJl ¥ yBEJTMUEHUI0 Macchl rpeOHs (Skosnesa, H. u ap. 2011).

O0pabotku [{uprkoHOM CIIOCOOCTBOBANIM MOBBINICHUIO YPOKAHHOCTU 10 CPABHEHHIO C 3TaJOHOM
(Cuiik) Ha 4,9-7,4 1/ra. YBenuuenue coopa sron npu oopadoTke [{upkoHOM B mepuo BereTaruu 00-
YCIIOBJICHO MOBBIIIEHHNEM MacChl IPO3JIeH 3a CUeT YBEIMYCHHUS KOJINYECTBA SITO/l B HUX U MacChl CAMHUX
srop (Hopoxkuna, JI. u 1p.2011).

[IpuMeHeHune perynsaTopoB pocTa OKa3bIBajl0 3HAYMTEIBHOE BIMSIHUE HA KAY€CTBO ypoxKas. Y copra
KoapsiHka MaccoByro KOHIIEHTPALIMIO caxapoB CTUMYJIMPOBAIM BCE MCHONb3yeMble Tpenaparsl. Caxa-
pHUCTOCTB COKa B siroAax copTa braHka npesbliiiana KOHTPOIIb B BApHAHTAX C OAHOKPATHBIMU 00padoT-
Kamu Kpe3anuHoM, Musaniom (SIkosnesa, H. 2009).

Panee HaMu OBLIO yCTaHOBJICHO OArONPHUATHOE BIMSHUE Mpernapara MUeuT B KoHueHTpanusx 10
u 100 Mr/in Ha ypokaiflHOCTh U KaueCTBO TEXHUYECKUX copToB BuHorpana Cosspuc, [lepsener; Mara-
paua, buanka, Yawu 61an, Kabepue-CoBunbon, Meprno. Jlanee Obliia 0oTMEUEHa COPTOBAst YyBCTBUTEIb-
HOCTb K €ro JICHCTBHIO, UTO U OMPECTUIO aKTyaJIbHOCTh HAIIMX UcciieaoBaHuil (XneOHukos, B. u ap.
2015; I'mana, E. u op. 2015; T'unxa, E. 2017).

B cBs13u ¢ 3THM, Lenblo UCCIeOBAaHM SIBUJIOCH M3yUYeHUE BIUSHUS 00paOOTKH KyCTOB CTOJIOBBIX
copToB BUHOTpaja, Bocropr u Tanucman npenaparamu rud0epesuiny, MULeQUT, HIUPKOH, SIMTUH-IKCTPpa
U MX CMECSIMH Ha MPOAYKTUBHOCTh HACAXKICHUI BUHOTPAIA.

MATEPHAJIBI 1 METO/bI

Uccnenosanus 6putn nposenensl B 2014-2016 rr. Ha BuHOrpaansix HacaxaeHusx B OO0 «Ipagu-
Ha» Crnobonzetickoro paiiona IlpuanectpoBckoro peruona. Ilousa ydactka — 4epHO3eM OOBIKHOBEH-
HBIN TSHKEIOCYNIMHUCTBIN CpeTHEMOLTHBIN Ha TSHKEIOM CyINIMHKEe. BUHOTpasHUK pa3MelleH Ha CKIIOHE
3aI1aJIHOM SKCIO3UIINH, YKIOH — 2-3°. YyacTok opomaemsiid. Cxema nocanku 3,0 x 1,5 m. @opmupoka
KyCTa — IBYIUICUMI rOPU30HTAILHBIN KOpIOH. OOBEKTaMU HCCIECAOBAHNHN SBIISUIMCH IPUBUTHIC ILIO0-
HOCSIIIIME BUHOTPa/IHbIe HaCaKIEHMs CTONIOBBIX copToB Boctopr u Tanucman. Cxema nocanku 3,0 x 1,5
M. Popma KycTa — ITaMOOBbIi TOPU3OHTAIBHBIN IBYCTOPOHHUN KOPAOH.

Pactenus BuHOTpasa o0padbaThIBaU C MIOMOILBIO PYYHOI'O PAHIIEBOTO ONPBICKUBATEINS PACTBOPaAMHU
CJIEIYIOIIMX MpenaparoB: rud0epeuny - B koHuentpauuu 100 mr/i, (ctaHzapT) MOXHO yOparh MUILIe-
¢ut — 10 u 100 mr/i, upkon — 0,2, 0,4 u 0,6 mu/n, snmH-3kcTpa — 0,05, 0,1 1 0,2 MII/T 1 UX CMECSIMHU:
repe]] IBETEHUEM, B IIEPUOJ MACCOBOTO I[BETEHHUs, B KOHIIE [[BETEHUSI U B MEPHOA pocTa sAroa. B koH-
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TPOJILHOM BapuaHTe KyCThI ONPBICKMBaIK Bogoil. Hopma pacxona pabouyeii xuakocTu mpu oopadoTke
pacrenwuii cocrasuina 0,4 11/Kycr.

VYdeTsl NPOBOAMIIN IO OOLIETIPUHATHIM B BUHOTpaapcTBe MetoaukaM (Myseraenko, b. 1978), onpe-
JieTICHHEe MaCCOBOM KOHIIEHTpaLuu caxapoB coka sirog — 1o [OCT 27198-87 (TOCT 27198-87). Ananu3
CTPYKTYpPBI Tpo3aK BUHOTpaa npoBoauiu o metoauke H.H. [Ipocrocepnoa (1963).

CraTHCTHYECKYI0 00pa0OTKy Pe3yJbTaTOB MUCCIISIOBAHMIA MPOBOAMIM C UCTIONB30BaHueM [I1DOBM u
KOMIIBIOTEPHBIX IPOTrPaMM AUCIIEPCHOHHOTO aHaIM3a C IIOMOILBIO TPOTPaMMBI B TAOIIMYHOM PEJAKTOpPE
MSExcel 2007 Excel nmakera Office kopnopanuu Microsoft. JlucnepcroHHbIl aHANINU3 pPE3yabTaTOB UC-
cieoBaHui npoBoanin 1o Mmerony Tvroku ([omaros, HO. 2012).

PE3VYJIBTATBI U OBCYXIEHUSA

[TosryueHHbIe pe3yabTaThl UCCIEAOBAHUI MMOKA3BIBAIOT, YTO MCIOJIB3YEMbIE PEryJIsaTOpPhl pocTa J0-
CTOBEPHO TOBBIIAIOT MacCy TPO3AM BHHOTPaa HCIBITyeMbIX copToB Boctopr u Tamucman (tadm. 1).
MaxkcuMmaibHasi Macca rpo3/y MoJIlyueHa B BapuaHTe C MCIOJIb30BaHUEM CMECH IpernaparoB Muredura
(10 mr/n) + muprona (0,4 mu/i) + snuH-3kcTpa (0,1 Mi/im) Ha copre Boctopr — 563,2 r u B BapuaHTe C
npumenennem munedura (10 mr/m) Ha copre Tanmueman — 562,0 1, YTO PEBBIIIAET KOHTPOJIBHBIN BapH-
anTt cootBercTBeHHO Ha 61,1 1 60,4%. [lonoxxutenbHbIi 3(GeKT ObLT ZOCTUTHYT 32 CUET MOBBILICHUS
KOJIMYECTBA SITOJ] B TPO3/IH, @ TAKXKE 32 CUET YBEIMUEHUS MAcChl STOJ U UX Pa3MEPOB.

Ta6auna 1.Macca epo3ou cmonoswix copmos sunozpada npu oopabomie
pacmenuil pesyasimopamu pocma (cpednue oannule 3a 2014-2016 22.)

Bocropr Tancman
BapuanTsl Macca, r: Macca, r:
rpo3au | sron | rpeOHs | Tpo3aM | sAron | rpeOHS
Kontpons 349,6 337,9 | 11,7 351,2 3424 | 8,8
JIBykpaTHasi 00pad0oTKa pacTeHHIi: nepex NBeTeHHEM + B EPHO/ POCTA AT0]
I'n66epennuH, 100 mr/n 4094 397,2 | 12,2 454.5 4441 | 104
Munedur, 10 mr/n 446,5 433,6 | 129 562,0 548,8 | 13,2
Murnedurt, 100 mr/n 557,6 543,77 | 13,9 518,0 506,4 | 11,6
Hupxon, 0,2 mur/n 409,0 396,7 | 12,3 499,8 489,6 | 10,2
Hupkox, 0,4 vut/n 4445 432,7 | 11,8 549,3 537,1 | 12,2
Lupxon, 0,6 miu/n 393,8 381,7 | 12,1 542,0 530,8 | 11,2
OnuH-okeTpa, 0,05 Mi/n 4393 426,0 | 13,3 4421 532,6 | 9,5
Onun-3kcTpa, 0,1 Mi/n 483,8 470,5 | 13,3 4644 455,1 9,3
OruH-3KCcTpa, 0,2 Mi/a 552,2 539,5 12,8 487.8 476,7 | 11,1
O0paboTKa pacTeHHA: B IEPUOJ MACCOBOTO 1BETCHHSI
Muneur (10 wrn) + Hupion (0.4 mal) + 15635 [ 5478 154 | 4674 |4583 |o.1
DnuH-3KkcTpa (0,1 Mi/i)
JIBykpaTrHasi 06pad0TKa pacTeHHUii: B IEPHOl MACCOBOI0 IIBETEHHUsI + B KOHIIE I[BeTeHHSI
Munedur (10 mr/n) + Hupkon (0,4 mi/i) 526,3 511,2 15,1 524,1 512,8 | 11,3
Mutedur (10 mr/n) + Snun-sxcrpa (0,1 mi/i) 480,4 465,6 14,8 492,6 483,2 | 9,4
HCP,. . 28,9 27,3 1,6 24,7 20,2 1,2

OTtMmeueHa ompe/iesieHHasl TeHICHIUS K pa3pacTaHuIo IPeOHS U YBEIIMYCHUIO €T0 MAacChl MPHU UC-
IOJIb30BAHHUH PETYISITOPOB POCTA HA U3yYaeMbIX COpPTaX.

HauGomnpmas macca rpe0Hst B 3aBUCHMOCTH OT 00padOTKU pacTeHui BUHOTpaaa copta Bocropr pe-
TYJIATOpaMH pocTa HaONroAanach B BapHaHTe NMPUMEHEHHsS cMecH mperaparoB munedur (10 mr/m) +
uupkoH (0,4 mn/n) + snun-3kctpa (0,1 mn/n) — 15,4 1, a y copra Tanucman - npu o6padotke Munieputom
(10 mr/m) — 13,2 1, 94TO, BOBMOXHO, CBSI3aHO CO CTUMYJIMPOBAHUEM POCTA BETETATUBHBIX YaCTEH rPO3AH
T10]T BO3JIEHCTBHEM HCIIOIh3yEMBIX IPENapaToB.

B Hammx omnplTax NpUMEHEHHE HEKOTOPBIX PErYJIATOPOB POCTa OMPABIAHO C IEJIBIO0 MOBBIIICHHUS KO-
JMYECTBA SATOJl B TPO3IU COPTOB CTOJIOBOTO HAIpaBlieHUs. BapuaHThl 00pabOTKH peryisropaMu pocTa
OKa3aJIi CYIIECTBEHHOE BIUSHUE HA YIyUIICHHE CTEIICHH 3aBS3bIBAEMOCTH, YTO, B KOHEUHOM CYETE,
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MPHUBEJIO K YBEJIMYCHHIO OOIIEro KOJMYeCTBa Sroj B TPo3iu y copra BocTopr, 3a HCKITIOYEHHEM Bapu-
aHToB 00padoTku rudoepemHoM (100 mr/n) — 97,4 wt. u uuproHoM (0,6 mr/m) — 98,7 wT., KOTOpBIE
OKa3aJINCh HA YPOBHE KOHTPOJILHOTO BapuaHTa (Taodi. 2).

Taéauua 2.Bausnue pe2yismopos pocma pacmenull Ha KOIUYecmeo 5200 8 2po30u 8UHOZPadd, Copm
Bocmope (cpeonue oannvie 3a2014-2016 2e.)

B T.H.. CootHomieHuE
Beero srox, XOPOIIO Pa3BUTHIX TOPOILIALTHXCS XOpOIO

BapuaHTsl A ) N ) ; N ) Pa3BUTBIX SITO:

LIT. K KOH LIT. K KOH ropoLIALIXCS

rpo3as | Tpomo, % | rpo3as | Tpoio,% Arox
KoHnTposb 90,1 71,6 - 18,5 - 39:1,0
JlBykpaTHasi 00padoTKa pacTeHMIi: nepe/ NBeTEeHHEM + B MEPHO/I POCTa AT
I'u66epemmua, 100 mr/n 97,4 84,0 +17,3 13,4 -27,6 6,3:1,0
Munedwurt, 10 mr/n 113,0 75,3 +5,2 37,7 +103,8 2,0:1,0
Munedwut, 100 mr/n 120,9 103,8 +45,0 17,1 -7,5 6,1:1,0
Hupkon, 0,2 /i 102,7 75,4 +5,3 273 +47,5 2,7:1,0
Hupkon, 0,4 mu/n 110,8 81,9 +11,4 28,9 +56,2 2,8:1,0
Hupkow, 0,6 mi/n 98,7 80,0 +11,7 18,7 +1,1 43:1,0
OnuH-3KcTpa, 0,05 Mit/n 102,9 76,6 +7,0 26,3 +42,2 29:1,0
OnuH-3KcTpa, 0,1 Mi/n 117,5 96,8 +35,2 20,7 +11,9 47:1,0
OnuH-3KeTpa, 0,2 Mi/n 135,8 110,5 +54,3 25,3 +36,8 44:1,0
O0padoTKa pacTeHHii: B ePHOJ MACCOBOI0 IBETEHH
Muueur (10 wrfn) + Hupon 041y 1g | 976 | 4363 | 215 | +162 45:1,0
m1/1m) + DrmH-3keTpa (0,1 Mir/m)

JIBykpaTtHasi 00pa0oTKa pacTeHHii: B IePHOJ MACCOBOI0 IBeTeHNs + B KOHIIE I[BETCHUSI
Muuedur (10 mr/m) + Hupion (041 94,6 | +32,1 17,3 -6,5 55:1,0
MII/JT)

Munequt (10 Mr/) + Smun-oketpal 105 | 909 | 1269 | 273 | +47.5 33:1,0
(0,1 mut/m)
HCP,.,. 9,3 7,1 - 7,2 - -

YBENMYMBAIIOCH KOJIMYECTBO XOPOIIO PA3BUTHIX SITOJ B TPO3IAH OCOOSHHO B BapHWaHTE C MPHMEHe-
HHEM STIHUH-3KcTpa B KoHIeHTparmuu 0,2 v/ (110,5 mT.), 9To IpeBbIaeT KOHTPOILHBIA BapHaHT Ha
54,2%. HabnromaeTcst TOCTOBEPHOE TIOBBINIEHHE KOJIMYECTBA TOPOIIAIIMXCS SITOJ B TPO3IU TIOYTH BO
BceX BapuaHTaX. VcKiroueHneM OBLT BapHaHT C MCIOIh30BaHUEM THOOepeIinHa B KoHIeHTparuy 100
MT/JI, TI€ KOTMYE€CTBO XOPOIIO Pa3BUTHIX SITOJ] MPEBBIMIAET KOIUIECTBO TOPOIIAIIUXCS ATO/ B TPO3IH B
6,3 paza. TeHAeHINS K YBEIMYCHHUIO KOTMYECTBA XOPOIIIO PA3BUTHIX SITOJ B TPO3IU U CHIKEHHIO KOIHU-
YeCTBa TOPOIIAINXCS STOJl OTMEYESHO B IBYX BapHaHTaX ¢ MPUMEHEHHEM PEryIsiTOPOB pocTa: MULIe(hUT
(100 mr/m) u cmecw munedura (10 mr/m) + mupkon (0,4 mi/i).

OO0paboTka pacTeHH BHHOTpaaa copTa TalucMaH BCEMH HCIIONB3YEMBIMH PETYISITOpaMU pOCTa
OKa3bIBaeT TOJIOKHUTEIHHOE BIMSHUE HAa YBEIMUEHHE KOIMYECTBA ATO/ B TPO3IAHM KaK XOPOIIO Pa3BH-
THIX, TaK ¥ Topomamuxcs arof (tadm. 3). Tak, B BappaHTaX HCIIOIB30BaHUS IUPKOHA B KOHIIEHTPAITUU
0,6 ma/n, cmecu npemnaparoB murieut (10 mr/i) + uupkon (0,4 ma/i) + smun-skerpa (0,1 mir/i), Ko-
JINYECTBO XOPOUIO Pa3BUTHIX Arof MOBbILAETCA Ha 53,6 %. B 3THX ke BapuaHTax KOJUYECTBO YacTel
ropomamniuxcs Aroji B rpo3au cocrasuia 1,5 u 1,4, 4ro HIbke KOHTpOJbHOTO BapuaHTa — 1,8. Tosbko 1Ba
BapuaHTa (dIUH-3KCcTpa B KoHIeHTparmu 0,1 mMi/1 u cMech nperaparoB mumedut (10 Mi/m) + mmupkoH
(0,4 m11/)) okazaiy OTpHIIATENIFHOE BIMSHUE HA Pa3BUTHE XOPOIIO Pa3BUTHIX STOA B CTOPOHY YMEHbB-
[IeHHUS X KOJMYECTBA B TPO3H. B 3THX BapraHTaX pa3BHIOCH OOIBIIIE TOPOIIAIINXCS SATO/ B TPO3IIH,
YTO COCTAaBUJIO COOTBETCTBEHHO B 4,0 u 3,7 pa3a, 4eM XOpoIllO Pa3BUTHIX ATO/I.
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Tadmuua 3.Brusnue pe2ynsimopos pocma pacmenutl Ha KOIU4ecmaso 1200 6 2po30u euHo2padd, copm

Tanucman (cpednue dannvie 3a2014-2016 22.)

Bcero B T.Y.: CoorHolleHne
STON, | XOPOLIO Pa3sBHUTHIX TOPOLIAIIUXCS Xopoio
BapuanTsr Pa3BUTHIX ATON
mT./ wr./ | +KKoH- | mT/ | K KOH- FOPOIIANIHXCS
rpo3ab | rpo3ab | Tpomto, % | Tpo3ab | Tpoiro,% STOJT
Konrtposnb 79,0 28,0 - 51,0 - 1,0: 1,8
JIBykpaTHasi 00pa0d0oTKa pacTeHHUIi: nepex NBeTEHHEM + B EPHO/ POCTA AAT0]
I'u66epestun, 100 mr/n 102,1 29,5 +5.4 72,6 +42.,4 1,0: 2,5
Munedur, 10 mr/n 113,2 35,2 +25,7 78,0 +52,9 1,0: 2,2
Munedur, 100 mr/a 100,8 30,8 +10,0 70,0 +37,3 1,0: 2,3
Hupxon, 0,2 Mur/n 105,7 28,7 +2,5 77,0 +51,0 1,0: 2,7
Hupkon, 0,4 /i 107,8 34,0 +21,4 73,8 +44,7 1,0: 2,2
Hupkow, 0,6 mu/n 108 43,0 +53,6 65,0 +27,5 1,0: 1,5
OnuH-3KcTpa, 0,05 Mit/n 92,0 33,0 +17,9 59,0 +15,7 1,0: 1,8
OnuH-3KCTpa, 0,1 Mir/a 92,0 18,4 -343 73,6 +44,3 1,0: 4,0
OnuH-3KCTpa, 0,2 Mi/n 89,7 35,3 +26,1 54,4 +6,6 1,0: 1,6
T ) Oﬁ(paﬁg;l/cz; pacTeHuii: B epUOI MacCOBOI0 IBETEHUSI
Muuedur (10 mr/n) + Hupkon (0,4 ) + ]
Droakerpa (0,1 /) 101,6 43,0 +53,6 58,6 +14.9 1,0: 1,4
JIBykparHas 00pab0TKa pacTCHHUI: B IIEPHOl MAaCCOBOTO [IBETCHHUS + B KOHIIC I[BCTCHUS
Munedur (10 mr/m) + LHupkon (0,4 mi/m) | 102,4 21,6 -22.9 80,8 +58,4 1,0: 3,7
Muredur (10 mr/n) + Omme-okerpa (0,1 mv/m) | 97,2 31,6 +12,9 65,6 +28,6 1,0: 2,1
HCP,.,. 6,2 3,4 - 5,4 - -

ITomydyeHHbIe pe3yabTaThl MOKA3ald, YTO 00padOTKa PEeryasTopaMu pocTa CIOCOOCTBYET M3MEHE-
HUIO YPOXKaWHOCTH HacaXJAeHWH BUHOTpaaa. D eKT MmoBbIIeHNs ypoKas 3aBUCEN OT BUAA Mpemnapa-
TOB M IX COYETaHMs. Bce uenbITyeMble peryinsiTopbl pOCTa M X CMECH OKa3aJIH CYIECTBEHHOE BIHSIHUAE
Ha YPOXKAaHHOCTh M3y4aeMbIX COPTOB. YPOIKAHHOCTh M3y4aeMbIX COPTOB UMEET JIOCTOBEPHYIO MPUOAaB-
Ky T10 OTHONICHUH K KOHTpoito. Hanboubliee yBenudeHre ypoxkas MmojydeHo B BapuaHte 00paboTKU
mutieputom (100 mr/m) y copra Boctopr, munieputom (10 mr/m) y copra Tamucman, 9To IpeBbIIIaeT
KOHTPOJILHBIN BapuaHT COOTBETCTBEHHO Ha 56,0 1 65,5% (Tadmn. 4).

Tabauna 4.Bruanue pe2ynamopos pocma Ha YPO*CAUHOCMb U CAXAPUCHOCHb COKA 200 CHON08bIX
CcOpmog suHoO2pada npu 0opabomke pacmeHull pe2yismopamu pocma
(cpeonue oanmvie 3a2014-2016 22.)

VYpokaitHOCTb, T/Ta: CaxapucrocTtb, %
BapuanTtsl

Bocropr | Tanucman | Bocropr | Tanucman
KonTposb 14,1 14,2 17,2 18,2
JIBykpaTrHasi 00padoTKa pacTeHHIi: mepe] IBeTeHHEM + B MIEPHOJ POCTA SITOJX
I'u66epemmun, 100 mr/n 16,8 18,6 17,3 19,5
Munedur, 10 mr/n 17,8 23,5 17,0 19,6
Mutedur, 100 mr/a 22,0 21,5 16,4 19,5
Hupkon, 0,2 mur/n 16,2 20,0 17,4 19,2
Hupkon, 0,4 mi/n 17,8 21,3 17,2 18,5
Hupkow, 0,6 mir/a 15,9 22,1 19,0 18,7
OnuH-3KcTpa, 0,05 Min/n 16,8 18,2 17,3 19,3
OnuH-3KcTpa, 0,1 Mi/n 18,5 19,3 17,2 19,2
OrnuH-3KcTpa, 0,2 MT/a 21,5 20,0 18,8 19,5
O0padoTKa pacTeHHIi: B MePUOJ MACCOBOI0 IBETEHH
Muuedur (10 mr/1) + Lupkor (0,4 /) + Dmmm-skerpa (0,1 mi/m) [ 21,7 |18,8 [17.8 [19,0
JIBykpaTtHasi 00pa0oTKa pacTeHMii: B IePHOJ MAaCcCOBOI0 BETeHNs + B KOHIIE IIBETCHUSI
Munedur (10 mr/n) + Hupkon (0,4 ma/i) 20,2 21,8 17,3 19,6
Munedur (10 mr/m) + Smua-3KcTpa (0,1 Mi/m) 18,4 20,1 17,9 19,2
HCP ... 1,1 3,6 0,7 0,5
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[loBblIeHNE TPOTYKTUBHOCTH BUHOTPa/Ia Ha ()OHE MPUMEHEHHUS PETyIISITOPOB POCTa pacTeHHi OKa3a-
JI0 BIMSIHUE Ha HAKOIUICHHWE CaxapuUCTOCTH B COKE SIroJl. Perymstopbl pocTa OKa3blBajId CTHMYIHPYOLIEe
JICHCTBHE HA HAKOIUICHUE MaCcCOBOH KOHIICHTPALIMU caXxapoB coka sirofl. Kak mokasanu uccienoBanust mpu-
MEHEHHE HEKOTOPBIX PEry/IATOpOB pocTa Ha copTax BuHOrpaaa Bocropr, Tamucman yckopsieT cpok yoop-
KU ypoxast Ha 7-10 1Hel, 9To 1aeT BO3MOKHOCTD MOMYYUTh TPOIYKIHIO CBEKETO BUHOTPA/IA C BEICOKUMHU
KOHJTULISIME TI0 CaXxapUCTOCTH COKa Srofl. boree BrICOKasi MaccoBasi KOHLEHTPALHS caXapoB MO/ BIUSIHUEM
PETYJISITOPOB POCTA OKa3ajiach B BAPHAHTAX C UCIIOIb30BaHeM Lupkona (0,6 Mi/i), srmH-3ketpa (0,2 Mit/i)
u cmecu mutieurta (10 mr/n) + snmH-3kcTpa (0,1 Mir/in), uyto cocraBuiio coorBercTBeHHO 19,0, 18,8 1 17,9%
y copra Bocropr. ¥ copra Tanmucman BapuanTsl ¢ npuMenenreM mutedura (10 mr/m) u cmecn munedura
(10 mr/m) + uuprona (0,4 Mi1/11) caxapucToCcTh JOCTUIIA YpoBHS 19,6%, uTo BbIIIe KOHTpOIs Ha 1,4%.

Heo0xomumo oTMeTnTh, 4T0 00paboTKa pacTeHuii BUHOTpaaa copra Bocropr murniedurom (100 mr/i)
MIPUBENIO K YBEITMUCHUIO YPOXKasi M CHIDKEHHIO CaXapHCTOCTH COKa srof, a uupkoHoM (0,6 mMi1/m) - Hao0o-
pot. Y copra Tanucman ¢ yueToM BEJIHMYMHBI YPOXKasi 1 MACCOBOW KOHLICHTPALMU CaXapoB, HAWITYUYIIUMA
BapUaHTaMU CJIGAYET CYUTATh COOTBETCTBEHHO Mulieut (10mr/in) u cmech mutieduta (10 Mr/i) + 1ppkoH
(0,4 M1/71), KOTOpBIE MOBBICKITN HE TOJIBKO YPOXKAHHOCTB, HO M COJIEp)KaHHE CaXapUCTOCTH B COKE SITO]I.

BbBIBO/IbI

O6paboTka pacTeHHl BUHOTPajia COPTOB CTOJIOBOr0O HanpasieHust Bocropr u Tanucman npenapara-
MU ru00epesuind, MULIEe(UT, TUPKOH, STIMH-3KCTPa U UX CMECSMH OKa3aJH MOJI0KUTEIbHOE BIUSHUE Ha
yBEJIMYEHHE YPOKAHOCTH KaK 3a CUET MOBBILIEHU MACChl IPO3/IM, TaK U KOJIMUYECTBA SIT0J] B TPO3/IU U
nx maccel. Copt Boctopr ¢ 060emnosnsiM TUIIOM 1BETKa ObLT 00Jiee BOCIPUUMYHUB K 00paboTKe pacTeHUI
H3y4YaeMbIMHU TIperapaTtamMu, 4eM copT TaaucMaH, UMEromero (yHKIMOHAIBHO-)KEHCKHIA THIT IIBETKA.
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OMNPEJENEHUE BUOA BO3BYOUTENA MYYHUCTOMN POChI
TbIKBEHHbIX KYJIBTYP B MONEBbLIX U TEMNMWYHbIX OYATIAX

Apkaouit HUKOJIAEB', Hpuna MAKCHMOBA?, Céemnana HUKOJIAEBA'
! Unemumym Ienemuxu, @uzuonocuu u 3awumer pacmenuti, Axademust Hayx Mondoewi, Pecnyonuka Mondosa
’Mocxkoeckuii T'ocyoapcmeennuvii Ynueepcumem um. M.B. Jlomonocosa, Poccust

Abstract. The synonyms of cucurbitaceous crops powdery mildew causative agents are presented in the paper.
The criteria used for species identification according the anamorphic stage are given and their taxonomic value is
characterized. The authors analyzed 6 samples of powdery mildew pathogens isolated from zucchini, cucumbers
and melons. It is shown that 5 isolates belong to the species Golovinomyces cichroacearum, and one is Podos-
phaera xanthii. A perfect stage has not been detected in any of the isolates. None of the G. cichroacearum isolates
was able to infect cucumbers (cv. Konkurent) in the field. The detection of the pathogen species should be taken
into consideration by plant protection specialists and by breeders when breeding cucurbitaceous crops for plant
resistance against the certain species of pathogens or their complex.

Key words: Cucurbitaceous crops; Powdery mildew; Golovinomyces cichoracearum; Podosphaera xanthii;
Identification; Anamorphic stage.

Pedepar. B cratbe mprBOIATCS CHHOHUMEI BO30yUTEIICH MyYIHHICTOH POCHI THIKBEHHBIX KYJBTYpP. YKa3bIBAIOTCS
KPUTEPHH, NCTIONB3YEMBbIE TS HCHTH(UKAIIMH BUIOB IO aHAMOP(HOI CTaNH, M XapaKTepU3yeTCs IX TAKCOHOMHIECKast
LIEHHOCTh. ABTOpaMH IPOAHAINU3UPOBAHO 6 00PA3II0B BO30yANTENEH MyYHHUCTOH POCHI U3 KaOAUKOB, OT'YPLIOB U JBIHH.
[Nokazano, uto 5 n3onATOB NIpUHAVIEKAT K BUsy Golovinomyces cichroacearum v onun x Buny Podosphaera xanthii.
Hu y oxgHOTO 13 M305TOB HE OOHApY>KeHa coBepIIeHHAst cTaaust. Hu omun n3 n3omstoB G. cichroacearum He 3apaxain
B 1oJie orypipl copra Konkypent. Onpezenenue Buaa BO30yUTENs CICAyeT YUUTHIBATh W MPHHIMATh BO BHUIMAHHE
(uTonaronoram, CeNEKIMOHEPAM ITPH CENIEKIIMN THIKBEHHBIX KYIJIBTYp HA YCTOMYMBOCTB PACTCHUH K OT/ICIBHBIM BHIAM
BO30YIMTENCH MM UX KOMILJIEKCY, a TAK)KE CIICIHAIMCTAM TI0 3alUTe PACTCHUH.

KuroueBble cioBa: TeIkBeHHBIE KyIbTYpbl; MyunncTas poca; Golovinomyces cichoracearum; Podosphaera
xanthii; Uneatndukanms; AHamopdHas cTasus.

BBEJIEHUE

BxauectBe BO30ynuTeneld My4YHHUCTOW POCHI THIKBEHHBIX KyJIBTYp Yalle BCETO YIOMMHAIOTCS J1Ba
Buna Podosphaera xanthiiu Golovinomyces cichoracearum (Bardin, M. et al. 1999, Lebeda, A. 2011;
Peres-Garcia, A. et al. 2009; Velcov, N., Mashrva, S. 2009). O6a naroreHa npruHa/JIe)KaT K CEMEHCTBY
Erysiphaceae, cocrosmemy u3 16 pomos u mpumepro 650 Bunos (Braun U. et al. 2002).

Bo30yanTenu My4qHHUCTOH pOCHI ABIAIOTCS OMOTpOdaMHu M HE MOTYT XKHTh 0€3 PACTEHUS —XO351HA.
HeOnaronpusiTHele yclioBUsS OHHM HEPEHOCST Onaromapsi crocoOHocTH (HOpMHUPOBATH IJIOAOBBIE TENa
KJIEUCTOTELINH.

B npouutom, a 3a4acTyro U B HacTosIIIee BpeMsl, HACHTH(UKALUS TATOTCHOB HE BCEIZa OCYLIECTBIIS-
Jach JOJKHBIM 00pa3zoM. B nurepaType nponuibix JIeT ABa IFIaBHbIX BUAA BO30yAUTENEH 4acTo My Talu U
cuntanmu cuHoHuMamu (McCreight, J.D. et al. 1987). Tak 8 CILIA B 1925 rogy Bo30ynuTeb My4HHCTOM
POCHI Ha JIbIHE OTHOCHIH K Erysiphe cichoracearum, a B 1968 yxe cuntanu Bo30yIuTeIeM MyIHACTON
pocsl Tpub Sphaerotheca fuliginea (PaulusA.O. u ap.. 1969). Opranusm, KOTOpBIA ceiidac Ha3bIBAIOT
P. Xanthii, panee otHOCHIH K Sphaerotheca fuliginea (Schleccht. Ex Fr) Poll.. /[pyrumu CHHOHIMaMH{
ATOTO BHUJIA SBIAIOTCA Sphaerotheca fusca (Fr) Blumeremend. U. Braun (delPinoD. u np. 2002; Lopez-
Ruiz,F.J. u mp.. 2010), Sphaerotheca cucurbitae (Jacz.) Z.Y. Zhao (HaramotoM. u n1p.2006; Morishita
M. u np..2 003) u Podosphaera fusca (Perez-Garcia, A. et al. 2009; Uchida, K. et al. 2009).

Bropoii matoren Golovinomyces cichoracearum panee OTHOCHIH K Erysipheorontii

Cast. Emend. U. Braun (del Pino D. u op. 2002), Erysiphe cichoracearum (DC ex Merat) (Kristkova
E., and Lebeda,A., 2000) u Golovinomyces orontii (Castagne) V.P. Heluta (Nunes-Palenius, H.G., Hop-
kins, D. Cantliffe, D.J. 2006).

C 1enblo onpeaesieHus pooB BO30yAUTENICH MyYHHCTON POCHI UCCIIEA0BATEIH UCIIONIB30BAIN XapaKTe-
PHCTHKH KaK aHaMOP(HBIX, TaK U TesleoMOop(HBIX cTaanil. HekoTopble nccnenoBarean CUUTaroT, YTO pas-
Mepbl KOHUIUH y TipeficTaButenet Erysiphaceae IepeKpbIBatOTCS U O3TOMY UMEIOT HU3KYHO THAarHOCTHYE-
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CKYIO IIEHHOCTh. B ToXke Bpemst HHIAEeKC GOpMbI (OTHOIIIEHNE [UTHHBI KOHHUINH K ITUPHHE) SBIsIETCs Oosee
HAJISKHBIM KPUTEPHEM JUIsl OTIIHUMs Mexy Bugamu P, xanthii v G. cichoracearum (Rankovic, B. 2003).
Tak KaKk Cym4arbie CTPYKTYPBI MOP(OIOTHYECKN 3aBUCST OT YCIIOBUH CpEbl M HE BCET/Ia PA3BUBAIOTCS HA
BCEX PACTEHHUSX-X035€BaX M BO BCEX PETHOHAX, B TIOCIIECHEE BPEMs HCCIIEOBAHNS aHAMOP(MHBIX CTPYKTYP
CTaHOBUTCS Bee Ooree yrorpedutenbubiM (Tomason, Y., Gibson, P.T. 2006; Cook, R.T., Braun,U. 2009).

Omnwcanue KapTHHBI XapaKTepa MpopacTaHus KOHUAUH (MeCTO (OPMUPOBAHUS POCTKOBOM MU (B IPH
MPOPACTAHNU KOHHUIWH, (opMa MEPBUUHON arpecCOpPHn) TaKKe MPEIaraloTCsl B KaueCTBE OJHOTO
U3 KPUTEPUEB OBICTPOH MACHTH()UKAIIMK BUIOB BO30OYAUTENCH MYyYHHCTONH POCHI B OTCYTCTBHU TEJe-
omopdubix craauii (Cook, R.T., Braun, U. 2009).

MATEPHAJIBI 1 METO/bI

OOBEKTOM HCCIIeIOBaHUIN ObUTH 00pa3iibl KOHUAWAIHLHOTO CIIOPOHOIICHHUS H30JISSTOB BO30YAUTEICH
MYYHHUCTOH POCHI Ha Kabaukax, MPOU3PACTABIINX HA IKCIICPUMEHTAIbHOM yuacTke MHcTtuTyTa ['eHe-
Tuky, Ousnonorun u 3amuThl pacreHuil. Kabauku pociiu M30JUpOBAaHHBIME O4araMHu, pacioliaraBiiu-
MHUCSI BOKPYT HAILIETO MEJIKO-JEITHOYHOTO OMbITa ¢ OrypliaMu. PacCTosiHuEe OT OTYpIIOB [0 JACNISHOK C
kabaukamu ObL10 He MeHee 300 MeTpOB M He MPEBBIILAIO PACCTOSHUA | KM.

MyuHucTas poca ObuTa OOHApYKEHA B ITATH TOYKAX.

Oo0pasen; Nel ObUT BBIJICNICH U3 TIOPAKEHHOTO PacTeHUs Kabauka, KOTOPBIM pOC B OAHOM U3 OOKCOB
TEIUTULIBI ITO COCEJICTBY C OI'YPIIaMH, HO Ha OTYpIax MOPaXKSHUS He OBLIO.

CamMblii OM3KUH K HAIlIEMY ITOJICBOMY OTIBITY YYaCTOK KaOa4KOB pacIioiaralicsi B CEpeIMHE MacCH-
Ba OIBITOB C JICJITHKaMU COM. DTo oOpaszer; Ne2. MyyHUCTOM pocoii ¢ 3Toro odpasiia ObUIH 3apa)KeHbI
Ka0auyKu, POCIIHE PSJIOM C HAIIMM MEJIKO-JICITHOYHBIM ONBITOM. PaccTosiHue 10 Onmkaiiieit neinstHKu
orypioB 0bu10 He Oosiee 10 meTpoB. HecMmoTps Ha TO, 4TO Kabauyku 3apa3uiInch, Ha OypIiax CUMIITOMOB
3apa)KeHUsI HE MOSBUIIOCH.

W3zonsat Ne3 Obut B3sT U3 KaDAuKOB, MPOU3PACTABIIMX HA paccTosHUU He MeHee 500 MeTpoB OT Ha-
Iero moJieBoro omnbiTa. CycrieH3ue KOHUIUN 3TOT0 N30JIATa TaKkKe ObLITH 3apayKCHBI KaOAYKK PSIOM C
oOpasiom Ne2. 3apakeHHE TAKXKE OKa3aJI0Ch YCIEIIHBIM, HO OT'YPIIbl C HAIIIUM OIBITOM TaKXe He 00OHa-
PY>KHBalli CUMIITOMOB TIOPAXKCHHUSI.

W3zonsat Ned ObL B3T ¢ Ka0aYKOB, IPOU3PACTABIINX HA YYaCTKE ¢ 3QUPHO-MACITHYHBIMU KYJIbTYpa-
MU, KOTOPBIX pacnonaraics Ha pacctossHud 300-400 METpOB OT HAILIETO MOJIEBOTO OMBITA C OTYPLIAMH.
DTOT U30JAT TaKKe OBUT IIEPEHECEH Ha Ka0auyKy PSJIOM C HAIIIUM ITOJICBBIM OIBITOM C OT'YPIIAMHU.

W3zosst NeS5 ObLT B3SIT U3 OTYPIIOB B OTHOM 13 0J10KOB Terutull. CycrieH3ruel KOHUUH C 3TOTO H30J1sTa
OBLIH 3apa’kEeHBI HAIIIA OTYPIIbI B TEIUIUIIE. 3apaKCHUE OKAa3aJI0Ch YCIICIIHBIM.

W3zonst Ne6 ObUT BBIJICTICH HAMU U3 JIBIHH, TPOU3PACTABIICH B 3TOU e TEIUIUIE. 3apaKCHUS B MOJIS
ATUM U30JISITOM HE MPOBOJWINCH, TAK KaK OH OBLI BBIJICIICH B IIEPBOM JIEKaJe CCHTAOPS, KOT/Ia MEJIKO-
JICJITHOYHBIN OTIBIT OB YK€ JIMKBUIUPOBAH.

[TnomoBeIX Ten Bo30yauTeNs 0OJIE3HU HU HA OJJHOM M3 0YaroB IIOPaKEHUS PacTeHUH 0OHAPYKEHO HE
obu10. [ToaTOMY MIeHTHUKAIUS BIIa TIATOTEHA ITPOBOIMIIACH IO KOHUUAILHOM CTa/IHU.

Omnpenenenue pa3MepoB KOHUIUN U MHAEKCA (POPMBbI KOHUIIUH OCYIIECTBIUIN 0 IIU(PPOBBIM U300pa-
JKSHUSIM 110 METOJIUKE, OITyOIMKoBaHHOW Hamu paHee (Hukomaes, A., Makcumosa, 1., Hukonaesa, C. 2018).

Wnentndukanus Buna Bo30OyIUTeNss MyYHHCTOW POCHI OCYIIECTBIISUIACH 110 METOJMKE, TAKXKE OIHU-
canHoi Hamu (Huxkonaes, A., Hukomnaesa, C. 2018).

KoHuuu kaXkoro U30J1Ta KOHTAKTHBIM CIIOCOOOM TEPEHOCHINCHh Ha MPEIMETHBIC CTEKIIA U I10-
MEIIAJIMCh BO BJIAYKHBIC KaMepbl B yarkax [leTpu ais npopacTanus ¥ MOCIEAYONIX ONOMETPHUECKUX
n3Mepenuid. [Ipopociire Bo BIaKHBIX KaMepax KOHHIUU (OTOrpadupOBaAIUCh AJIs MTOTyUSHUS KapTH-
HBI XapakTepa MpopacTaHus KOHUIUM.

PE3VYJIBTATBI U OBCYXIEHUSA

Pesynbrare! uccnenoBanuii npeacTaBieHbl HaMu B Tabnuue Nel u Ha pucynkax Nelu 2.
Kak BunHO U3 pucyHka 1 M30114THl popacTaiyu cyOTepMUHAIbHBIM pocTkoM. [1o mHmekcy ¢opmbl
KOHUMH y BCEX U30JIATOB KOHUINH OJIN3KU K IUIMHAPUYecKuM (Tabnuna 1). Omo nosgeonsem cuumamso
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6ce amu uzonamol omuocawumucs k pooy Erysiphe (Huxonaes A.H., Hukonaesa, C.1. 2018).

[To pazmepam KOHHMIHII HEKOTOPbIC M30JIATHl OTIMYAIKCH APYT OT Jpyra CYIIECTBEHHO, YTO CBH-
JIETEIbCTBYET O BOBMOKHOCTH 3HAYUTEIBHOTO BIMSHUE BHEHIHMX YCIOBUH Ha ATOT IMOKa3arenb. Tak
n3onaT Ned mmen camblil OONbIINE pa3Mep KOHUIHMA, a u30sT Ne5 camblii Malnblii pa3Mep KOHUIUN U
9TH pa3nuuus ObUTH CYIIECTBEHHBIMH. JTO TO3BOJMIO HEKOTOPBIM MCCIIE0BATEISM CUUTATh pa3Mep
KOHU/IMH MEHEe 3HaUUMbBIM CTaTHCTUYECKUM KPUTEPUEM, YeM XapakKTep MPOpacTaHusl, PaCTIONIOKECHUS

1 GOpMBI IPOPOCTKa TpH npopacTanuu kKouuauii (Cokonos, F0.B. 2007).

Rankovic, B. (2003) cuuran uniekc Gpopmbl KOHUAMIN OOJIee IEHHBIM TAKCOHOMUYECKUM KPUTEPHUEM, &
Cook, R.T. u Braun, U. (2009) GonbIioe 3HaUueHNE MPUAAIOT XapaKTepy KapTHHBI TPOPACTAHMS KOHUIUH .

Takum 00pa3oM, AMArHOCTHKA 10 aHAMOP(HOU CTaAuK y BO30yAMTENCH MyYHHCTO-POCSIHHBIX 0O-
Jie3HEeW THIKBEHHBIX KYJIBTYP B MOCIIEIHEE BpeMs CTalla BaKHBIM HMHCTPYMEHTOM HX MICHTU(QHUKALIUH.

OnHUM M3 MEPBBIX POCCUMCKHUX HCCIEAOBaTEeNCH, MPUMEHUBIINX HWACHTH(GUKAIMIO BO3OyaHTENCH
MYYHHCTOPOCSHHBIX OOJIe3HEH THIKBEHHBIX KyJabTyp B Poccnu mo xoHmauanbHO# craauu, obu1 HO.B.
Coxomnos (2007). Ha ocnoBanuu cBoux uccienosanuii FO.B. CokosoB npumien k BRIBOAY, YTO WACHTHU-
(uKanms MyYHHUCTO-POCSHHBIX TPHOOB MO aHAMOP(HOHN CTaIuM SBISIETCS HAACKHBIM HHCTPYMEHTOM
OTIpE/ICNICHNs] BU/Ia MyYHUCTOU POCHI TIPH OTCYTCTBUH TEIICOMOP(HOI CTaJuy MaTOTCHOB.

Hamu B 2018 romy Takke ObLTO MOKA3aHO, YTO MO COBOKYITHOCTH PA3IUYHBIX KPUTCPHUEB aHAHA-
MOpHOH cTaguu MOXHO ycnemHo auddepeHnupoBars npeacrasutenei Erysiphe cichoracearum n
Sphaerotheca fuliginea Ha ThIKBeHHBIX KYJIbTYpax B Momnnose (Hukonaes, A.H., Hukonaesa, C.1. 2018).

OTAMYUTENBHON 0COOCHHOCTBIO U30JISITOB BO3OYAMTENEH MYYHHUCTBIX POC, BBIACICHHBIX HAMHU W3
kabaukoB B 2019 ropy, siBysSIeTCs TO, UTO CPEM HUX HE OBLIO MpejicTaBuTeNe pona Sphaerotheca.

Hu onuH 13 BhIIETICHHBIX HAMU H30JISTOB HE (DOPMHUPOBAI CyMUATYIO CTAIMIO [IUKIA pa3BUTHsL. B To
e BpeMs B 2018 romy Hamu ObLTO TIOKa3aHO, YTO B MoiioBe 00a BO30Y/IUTENsl MOTYT Pa3BUBATHCS OJTHO-
BpPEMEHHO U J1aXKe BBI3bIBATH CMEIIaHHbIe 3apaxeHus orypuos (Hukomaes, A.H., Hukomnaesa, C.1. 2018).

Kpome 3toro 0ombiioe 3Hau€HHE UMEET COPT PACTeHUH (CTENeHb YCTOMYMBOCTH MM BOCTIPHHMYH-
BocTH ero). [log BIMsSHUEM cOpTa MaToreHbl MOTYT (POPMUPOBATH PACHI, OTIIMYAOIHECS MO CIIOCOOHO-
CTH 3apa)kaTh OnpeeieHHble copTa. [Ipu 3TOM y Kaska0Tro BUAa MaToreHa MpoIecCchl pacooOpa3oBaHus
MOTYT HJITH NapajIeIbHO U HE3aBUCHMO JPYT OT ApYyTa.

B nurepatype BcTpeyaroTcst CBEICHHS O TOM, YTO YCTOHUMBOCTh K (DYHTHUIMIAM MOKET MPOSIBIISTH-
Csl JayKe Ha OTJEJBHBIX M30JIATaX IeTepOTaUTHYHOIO MHIEIHUS OJJHOTO M3 KOMIUIEMEHTAPHBIX THIIOB
criapuBaHus. [eTepoTauii3M MOBbIIIAs TEHETHYECKOEe pa3HooOpa3ue B pe3ynbTare MoJIOBOH pekoMOu-
HaIM{, MOYKET TIPUBECTH U K TIOSBICHUIO HOBOH KOMOWHAIIMK TEHOB BHPYJIECHTHOCTH C TEHAMH YCTOM-
yuBocTH K ¢pyHruimaam (McGrath, M.T, Staniszewska, H., Shishkoff, N. 1996).

Omnpenenenne BUaa BO30yAUTENs CIeyeT YUYUTHIBATH U MPUHAMATh BO BHUMAaHHUE CEJNEKIUOHEpaM
IIPU CEJICKLUH THIKBEHHBIX KYJIBTYp Ha YCTOMYMBOCTH PACTEHHH K OTIAECIBHBIM BHJAM BO3OyIHTENCH
WA UX KOMIUICKCY.

Tak KaK yCTOHUMBOCTB K QyHTHIIUIAM Y Pa3HBIX BUI0B BO30yIUTEICH MyYHHCTON POCKI MOXKET (hop-
MHUPOBATHCSI HE3aBUCUMO, TO 3TO MOKET UMETh 3HAYCHUE TAKKe JUIsi TPAMOTHOTO 1Mo100pa (pyHTHIIUA0B
IIPU TIOCTPOCHUHU CUCTEMBI 3P PEKTUBHON OOPHOBI ¢ OONE3HIMH ITOTO THIIA.

10.B. Coxonos (2007) Ha OCHOBaHMM CBOMX MCCJIEIOBAHUI MPHUILIET K BEIBOAY, YTO M30JISIThI MyUHH-
cToii pocel E. cichoracearum w S. fuliginea, BelieneHHbie Ha apOy3e, JIbIHE, THIKBE, OTYpIIC IIEPEKPECTHO
3apakaroT KaxIylo U3 MEePEUMCIICHHBIX KYIbTyp. He 3apakaeTcst MyqHUCTON pocoii Trodda.

Bce BbiienieHHbIE HAMH W30JISTHI OBIITH MIEPEHECEHBI HA KaOauKu, BEICESIHHBIC PSZIOM C HAIIUM MeEJ-
KO-/ICJISTHOYHBIM OMBITOM Ha Orypiax. HecMoTps Ha 3To Ha POTSHKEHHH BCETo MEpHoja BereTaliy Ha
orypuax He ObLI0 OOHAPYKEHO HH OJHOTO IMSTHA MYYHUCTOW POCHL. DTO CBUAETEIBCTBYET O TOM, YTO
WK BCE W3OJISTHI, BBIICICHHBIE HAMU U3 Ka0auyKoB, HE MMEJIH TC€HOB BHUPYJIECTHOCTH K OTypLaMm HIIU
HAIlIK OT'YpIbl OBUTH YCTOMYMBBIME KO BCEM, BBIJICIICHHBIM HAMU U30MIATaM Erysiphe cichoracearum.

Wzonsat Ne6, BeIIEICHHBIH U3 IBIHU, OTIUYAIICS OT BCEX BBIIICYKA3aHHBIX 10 BCEM MOKA3aTeIIsIM —TI0
pasmepam, 10 UHJIEKCY POPMBI U TI0 XapakTepy MpopacTaHusi KOoHUAMH. KoHuauu 3T0T0 n3omsaTa Obun
KpYITHEE U 110 JUIWHE U 110 IIUPUHE, a TAKXKe OTIHYAINCH 110 HHACKCY (POPMBI KOHUAUK(TaOmuUIa).
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Ta6auna 1. buomempuueckas xapaxmepucmuxka KOHUOUU
UCCTeO0B8AHHBIX UZ0NATNOE MYYHUCTOU POCH

Homep u3onsra Cpenmnii pa3M¢ip KOMIMH B MKM = HNnpexe popmbl
Jnuna koHuau Hupuna xkoHuamit
Nel 29,53+0,69 14,67+0,35 2,01
No2 29,234+0,8 14,86+0,4 1,97
Ne3 28,43+037 15,73+0,23 1,81
No4 33,45+1,05 16,53+0,35 2,02
Ne5 —M3o54T U3 Orypuos . 26,09+0,69 15,12+0,25 1,73
Ne 6 — M30m1T U3 IBIHU 31,27+0,32 20,54+0,22 1,52

XapakTep NpopacTaHusi KOHUJIUH TaK:Ke OTIMYAIICS TI0 MECTY IpopacTaHusl (KOHUAUN (HOPMHPOBAIN
POCTOK HE CyOTEepMHHAIBHO, & CO CTOPOHBI ITUPOKOW YaCTH KOHUMHU U POCTOK OBLIT HEPEIKO BUIIOOOpa3HO
BeTBAIMMCs). CkazaHHOE MOATBEPKAACTCS PUCYHKOM 2.

Pucynok 1. Xapaxmep npopacmanusi KOHuOUil y u3y4eHHbIX U30AAMO8 6030y0umenetl MyYHUCHOU
pocul kKabaukos (Bepxuuii psi ciaeBa HarpaBo n30aThl Nel 1 Ne2; HkHUN psig — H30sTH 3 U 4)

PucyHok 2. Buowi npopacmarust KoHuou, 6030youmesi 601e3Hu MyYHUCITOU POChbl U3 ObiHU (00pasey No6)
(Ha mpex 6epXHUX BKAAOKAX GUOHBL KOHUOUU, NPOPOCULUE BUTO0OPASHO PA3BEMBILEHHBIMU POCKAMU)
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ITo COBOKYITHOCTH OHOMETPHUECKUX U MOP(HOTOTHUESCKUX TIPU3HAKOB, JTAHHBIN H30JISAT TPUHAICKUAT
k Buny Podosphaera xanthii.

JlaHHBII BOMIPOC OYIET M3ydaThcsl HAMU B CIIEIIHABHBIX OMBITAX ¢ NCKYCCTBEHHBIMHU 3apakeHHSIMU
OTYPIIOB M JAPYTHX MPEACTABUTECH THIKBEHHBIX KYIBTYD.

BbBIBO/IbI

U3 miecTv BBIAICTCHHBIX U30IATOB BO30OYIUTENEH MyYHHCTON POCKI THIKBEHHBIX KYI6TYp B 2019 roay
UACHTHPHUIUPOBAHO 5 U30JSATOB, OTHOCSIMXCS K BUay Golovinomyces cichoracearum v ofuH H307T
Podosphaera xanthii.

Hanexnas METO0IOTHS HACHTU(UKAIIMY BO30YIUTEICH MYYHUCTON POCHI THIKBEHHBIX KYJIBTYP TI0
KOHUIUATBHOW CTaUH MO3BOJISIET YBEPEHHO YBSI3bIBATH MCCIICTOBAHUS ¢ KOHKPETHBIMH BHUIAMHU BO3-
OyauTeNel MyqHHUCTON POCHI, YTO SBJSICTCS OYCHD BAKHBIM IS CEJICKIIMOHEPOB, (PUTOMMMYHOJIOTOB,
MHKOJIOTOB, OOTAaHHKOB, (PUTOMATONIOTOB, TOKCHKOJIOTOB U CIICI[HATUCTOB IO 3aIUTE PACTCHHH.

BUBJNOTPA®UYECKHUIA CIUCOK

1. BARDIN, M., CARLIER, J., NICOT, P.C. (1999). Genetic differentiation in the French population of Ery-
siphe cichoracearum, a causal agent of powdery mildew of cucurbits. In: Plant Pathology, vol. 48(4), pp. 531-
540. DOI 10.1046/j.1365-3059.1999.00380.x

2. COOK, R.T.A., BRAUN, U. (2009). Conidial germination patterns in powdery mildews. In: Mycological
Research, vol. 113(5), pp. 616-36. DOI: 10.1016/j.mycres.2009.01.010

3. HARAMOTO, M., HAMAMURA, H., SANO, S., FELSENSTEIN, F. G., OTANI, H. (2006). Sensitivity
monitoring of powdery mildew pathogens to cyflufenamid and the evaluation of resistance risk. In: Journal of
Pesticide Science (Japan), vol. 31, pp. 397-404. ISSN 1348-589X.

4. KRISTKOVA, E., LEBEDA, A. (2000). Powdery Mildew Field Infection on Leaves and Stems of Cucurbita
pepo Accessions. In: ISHS Acta Horticulturae 510: VII Eucarpia Meeting on Cucurbit Genetics and Breeding.
DOI 10.17660/ActaHortic.2000.510.9

5. LOPEZ-RUIZ, F.J., PEREZ-GARCIA, A., FERNANDEZ-ORTUNO, D., ROMERO, D., GARCIA, E., DE
VICENTE, A., BROWN, J.K., TORES, J.A. (2010). Sensitivities to DMI fungicides in populations of Podos-
phaera fusca in south central Spain. In: Pest Management Science, 66(7), pp. 801-808. DOI 10.1002/ps.1948.

6. McCREIGHT, J.D., PITRAT, M., THOMAS, C.E., KISHABA, A.N., BOHN, G.W. (1987). Powdery mildew
resistance genes in muskmelon. In: J. of the American Society

7. for Horticultural Science, vol. 112, pp. 156-160. ISSN 0003-1062.

8. MORISHITA, M., SUGIYAMA, K., SAITO, T., SAKATA, Y. (2003). Powdery mildew resistance in cucum-
ber. In: Japan Agricultural Research Quarterly: JARQ, vol. 37(1), pp. 7-14. DOI 10.6090/jarq.37.7

9. NUNEZ-PALENIUS, H.G., HOPKINS, D., CANTLIFFE, D.J. (2006). Powdery mildew of cucurbits in Flor-
ida. HS-1067. (Viewed 18.12.2019). Available: ef283dfcacb140070eb63b12bbbb8d9a9452.pdf

10. PAULUS, A.O., SHIBUYA, F., OSGOOD, J., BOHN, G.W., HALL, B.J., WHITAKER, T.W. (1969). Control
of powdery mildew of cucurbits with systemic and non-systemic fungicides. In: Plant Disease Reporter, vol.
53, pp. 813-816.

11. PEREZ-GARCIA, A., ROMERO, D., FERNANDEZ-ORTUNO, D., LOPEZ-RUIZ, F., DE VICENTE, A., TO-
RES, J.A. (2009). The powdery mildew fungus Podosphaera fusca(synonym Podosphaera xanthii), a constant threat
to cucurbits. In: Molecular Plant Pathology, vol. 10(2), pp. 153-160. DOI 10.1111/j.1364-3703.2008.00527 x.

12. RANKOVIC, B. (2003). Powdery mildew fungi(order Erysiphales) on plants in Montenegro (Chernogoria).
In: Mikologiya I Fitopatologiya, vol. 37(3), pp. 42-52. ISSN 0026-3648.

13. VELKOV, N., MASHEVA, S. (2002). Species and races composition of powdery mildew on cucurbits in Bul-
garia. In: Cucurbit Genetics Cooperative Report, vol. 25, pp. 7-10. ISSN 1064-5594.

14. HUKOJIAEB, A.H., MAKCHUMOBA, U., HUKOJIAEBA, C.H1. (2018). Omnpenenenne pa3Mepos
MHKPOCKOITNYECKUX 00BEKTOB 110 I poBbIM H300pakenusiM. B: Studia Universitatis Moldaviae. Seria stiinte
reale si ale naturii. Biologie, nr. 6(116), pp. 59-64. ISSN 1814-3237.

15. HUKOJIAEB, A .H.,HUKOJIAEBA, C.1. (2018) .M nenTndukariys BUI0B BO30yAUTENEH MyYHHCTONH POCHI OTYPIIOB
110 KOHMJUAJIbHOW cTajuu B ycioBusix Momnobl. B: 3ammra Pacrenuii B TpaguUIMOHHOM M DKOJIOTHUECKOM
Semurenenyun: MeXxI. Hayd. KoH]., 10-12 mek. 2018 Kummmnaes, ¢. 101-105. ISBN 978-9975-108-52-2.

16. COKOIJIOB, 10.B. Pa3paboTka 1 ycoBepII€HCTBOBaHNE METOANKH CEJIEKINH apOy3a U IbIHU Ha yCTOHYHBOCTD
K MyYHHUCTOH poce: aBroped. uc. ... KaH[. C.-X HayK. AcTpaxanb, 2007. 29 c.



Apkaouit HHKOJIAEB, Hpuna MAKCUMOBA, Céemnana HUKOJIAEBA. Onpezenenue Buja Bo30YIUTEIsI My4YHUCTOU POCHL... (67-72)

72 Stiinta agricola, nr. 2 (2019)

CBEJAEHUSA Ob ABTOPAX

HUKOJIAEB Apkaguii Hukonaesua*
KaHJUIaT OMOJIOTUYECKUX HayK, oleHT, Jlaboparopus duromnaronoruu u OuorexHnosoruu, MucTu-
TyT ['eneruku, ®usnonoruu u 3amuTel pacrenuii, Akagemust Hayk Monnossl, Peciyonuka Momniosa

MAKCHUMOBA Hpnna ApkagbeBHa

KaHAXJAT OMOJIOTHYECKUX HAayK, MJIaIINi HayuHbIH coTpyaHuK, Kadenpa ouonoruu nous, akyib-
teT IlouBoBenenus,, MockoBckuil I ocynapcrsenssiil YHuBepcurer uM. JlJomonocosa, Mocksa, Poccus,

E-mail: maximova.irina@gmail.com

HUKOJIAEBA Cgetriana UBaHoBHa,

KaHAUJaT OMONIOTHUECKUX HayK, AOLEHT, UccienoBarenb, Jlaboparopus guronarogoruu u OHorex-
Hosoruu, MuctutyT I'enetnku, ®uznonoruu u 3amutel pacrennii, Axkanemus Hayk Monnossl, Pecy-
ommrka MonoBa

*Corresponding author: arcadiinicolaev2@gmail.com

Received: 24 September 2019
Accepted: 22 October 2019



Stiinta agricola, nr. 2 (2019) (73.73) 73

DOI: 10.5281/zen0do.3596662
VIIK 633.11:632.4

MYYHUCTASA POCA MNWEHULblI O3UMON B YCINIOBUAX
3ANAQHOWN NNECOCTENUN YKPAUHDI

Tanuna BUJIOBYC

Hucmumym cenvckozo xosaucmea Kapnamckozo pecuona, Hayuonanvnasa akademus azpaphuix Hayk Ykpaunol

Abstract. The production of winter wheat grain is one of the strategic directions for strengthening the Ukrai-
nian economy, but in recent years the yield potential of this crop has not been fully utilized in connection with the
defeat of crops by phytopathogens. Winter wheat diseases significantly reduce yield and grain quality. Losses of
gross grain harvest from diseases annually amount to 20—30 %, and in epiphytotic years 50 %. Consequently, the
study of new varieties of winter wheat for resistance to powdery mildew in the conditions of the Western Forest-
Steppe of Ukraine is relevant. According to the results of our research, winter wheat varieties have a different
degree of resistance to powdery mildew. The variety Vodograi Belotserkovsky is more affected by the disease,
somewhat less — Obereg Mironovsky, and Mydrost” Odesskaya showed the highest disease resistance. It should be
noted that the largest losses from this disease were in 2019, which was favorable for the disease and, depending on
the variety, they ranged from 1,8 % to 8,2 %. The harmfulness of powdery mildew on the variety Vodograi Belo-
tserkovsky cultivar favorable to the disease over the years of research was 6,8-8,2 %, and in the relatively resistant
variety Mydrost’ Odesskaya — 1,2-1,8 %.

Key words: Winter wheat; Variety; Powdery mildew; Harmfulness; Resistance.

Pedepar. Ilpon3BoncTBO 3epHA MIIEHUIBI O3UMOI SBISIETCS OJHWM W3 CTPATETMYECKUX HANpaBICHUH
YKpEIUICHNS! SKOHOMHMKM YKpawWHBI, HO B TIOCJIEIHHE TOABI IMOTCHIHAN YpPOXXAWHOCTH ATOW KyIBTYpHI HE
HCIIONB3YETCsl B TIOJIHOH MEpE B CBSI3M C MOPAXCHHUEM MOCEBOB (hPUTOMATOreHAMH. boJe3HN MIIEHUIBI 03UMOH
3HAUUTENIFHO CHIDKAIOT YPOXKAIHOCTh M KauecTBO 3epHa. [loTepu BanoBoro cOopa 3epHa oT OOJIE3HEH €XKErOJHO
cocraBisiioT 20-30 %, a B snmdurotuitapie roma 50 %. CrnemoBarensHO, H3yYEHHE HOBBIX COPTOB IIIICHHUITBI
03UMOI Ha yCTOMYMBOCTb K MyYHUCTOH poce B ycioBusx 3anaanoi Jlecocrenu Ykpaunsl aktyainbHbl. COrIacHO
pe3ynbraraM HallMX HMCCIIEIOBAHHMN, COpTa MIICHUIBI O3MMON MMEIOT pa3InYHyIO0 CTETEHb YCTOWYHBOCTH K
My4YHHUCTOH poce. bonbIie mopakaercs 6ome3Hpi0 copT Bomorpaii OemomnepkoBckuii, HeckoabKo MeHbIe Obeper
MupoHoBckui, a MyznpocTs onecckast o0ecredmsia caMylo BBICOKYIO YCTOMUMBOCTH. CliemyeT OTMETHTb, UTO
HauOOIBIINE MTOTEPH OT JaHHOTO 3a0oieBaHus ObUH B 2019 T., KOTOPBIA OBLUT OMATONPHUATHBINA T OOJIC3HU U B
3aBUCHMOCTH OT copTa oHM cocTaBmm oT 1,8 % 1o 8,2 %. BpenoHoCcHOCTh MyYHHCTON pOCHI Ha OIArOIPUSITHOM
k OomesHu copre Bomorpail GemomepKOBCKUH 3a TOIBI UCCIIEAOBaHUN cocTtaBmia 6,8-8,2%, a y OTHOCHTEIEHO
ycroituusoro copra Mynpocts onecckas — 1,2-1,8 %.

Kurouesble ciioBa: [Tmennna ozumas; Copr; Myunucras poca; Bpe1oHOCHOCTB; YCTOMUNBOCTD.

BBEJIEHUE

B Vkpanne nimeHUIly 03UMYI0 CUMTAIOT OJHOW M3 TMIIABHBIX MPOJOBOJIBCTBEHHBIX KyIbTyp. U3 Hee
M3TOTABJIMBAOT [IEHHBINA W KYJIBTOBBINA MPOAYKT JUIA YKpawHIIEB - xye0. KauecTBo x1€000yT0uHBIX 13-
JIeNA oTIpesieTisieT cocTaB 3epHa. Cpenu NpyruX 3€pHOBBIX MIICHUIA 03UMasi COAEPIKUT BBICOKHH T10-
Kazarenp 0eika, KOTOpBIH JocTuraet A0 15 % B 3aBHCHMOCTH OT TEXHOJIOTHH ITPOM3BOJICTBA U COPTA.
Kpome Toro, 3epHO Ooraro yrineBogamMH W JIPYTHMMH BaXHBIMH MUKpodaneMmeHTamu (Jluxousop, B. B.
2006, Yniu, JI. 2004, Tpubens, C. O. 2012).

Hapsny ¢ yxynmierrneM SKOHOMHYECKHX YCIOBHM TPOM3BOJCTBA 3€pHA M HAPYIICHHEM TEXHOJO-
TUH BBIPAIIMBAHNS, KIIMMAaTHYECKHE H3MEHEHHUS CTAHOBSITCS PealbHBIM (haKTOpOM, 00y CIIaBIHBAIOIITUM
TpaHCOPMAIIIO TIEHO30B CEeIbCKOX03AUCTBEHHBIX KynbTyp (I'pedentok, H. 2002, JleButun, M. M.
2012, Kamincekwii, B. @. 2015).

HccnenoBannsMu y4eHBIX JOKa3aHO, YTO M3MEHEHHUS KIIMMaTa MPUBOANT K HAPYIICHUSM MPUPOI-
HBIX TIPOIECCOB, MPOJOKATEIEHOCTH BETETAIIHOHHOTO TIEPHO/IA, CKOPOCTH TTPOXOXKIEHHUS OTHACITBHBIX
aTanoB opraHorenesa pactennit (I pedentok, H. 2002, Pomamenko, M. 1. 2003, Jleutun, M. M. 2012,
Kamincekmii, B. @. 2015, Persman, C. B. 2010).

Bonpmmme muomaan KOTopbie 3aHATHI OHOW KYJIBTYpOM, BHEAPEHHE KOPOTKOPOTAIMOHHBIX CEBOO-
OOPOTOB MPOBOIMPYIOT HAKOTIJICHHE W aKTUBHBIA paco0Opa30BaTENbHBIN MPOIIECC BHYTPH MPHUPOIHBIX
TIOTYIISAIUH ITaTOTeHOB, MMOPaXEeHHE KOTOPHIMU IPUBOIUT K 3HAYUTEIHLHOMY HETOOOPY yporKas.
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[losiBieHMEe HOBBIX arpecCMBHBIX W BBICOKOBHPYJCHTHBIX pac BO30ynuTeneil Oosie3Hel siBisieTcs
OCHOBHOH TPUYMHON OBICTPOH MOTEPU COPTAMH YCTOHUMBOCTH K COOTBETCTBYIOIIUM 3a00JICBAHUSM
(Adanacwena, O. I". 2012, Kproukona, JI. O. 2010, I[Terpenkosa, B. I1. 2008).

OTOOp COPTOB CENBCKOXO3SHUCTBEHHBIX KYIBTYp UMEET 0c000€ 3HAYCHUE B 3aI[ITE TIOCEBOB OT Bpe-
JOHOCHBIX OPraHW3MOB, OTPAaHHYCHUN TPUMEHEHHS CIICHUAIBHBIX 3alIUTHBIX MEp, 0COOEHHO XUMHYE-
ckux (denopenxo, B. I1. 2004, Kamincekuii, B. @. 2015).

B cBsi3u ¢ 3TUM, TIpH pa3pabOTKE M YCBOSHHUH MPOTPaMM MHTETPUPOBAHHOM 3aIUTHI, 0COOOTO BHUMA-
HUsI TpeOyeT OTOOp M UCIIONb30BaHHE B XO3IHCTBE COPTOB, KOTOPBIE MPOSBIAIOT YCTOMYMBOCTD MPOTUB
pacnpocTpaHEHHBIX M OMACHBIX BUIIOB BpeIHbIX opranu3Mos (Yiiy, JI. 2004, ®enopenxo, B. I1. 2004).

B nociennue roabl U3MEHWIICS aCCOPTUMEHT COPTOB, YXYILIMIOCH TPUMEHEHNE MUHEPAIBHBIX YII0-
OpeHMi ¥ CPEACTB 3alUTHI, YTO CKA3aJ0Ch HA MOMYJSIMAX MMATOTeHOB. B CBS3M ¢ 3THUM, BaKHOM SIB-
asieTcst ”HOPMAIHSI O COPTax, KOTOpbIe 00IagaroT yCTOMYMBOCTBIO K Oone3nsM (3parin, A. @. 2009,
Tpubens, C. O. 2012, binosyc, I. £. 2019, Oneiinikos, €. C. 2017).

Bo3MoxHBIN ypoBeHb NMOTEPh YpoxkKast OT BpeAuTenel, 6oe3HeH U COPHIKOB B LIEJIOM B YKpanHe
cocrasisieT oT 30 10 50 %, a TIoImaaK, 3acCessHHbIC YCTOMYUBBIMUA COPTaMHM, He MpeBbarT 15 % (
Kamincekuii, B. ®@. 2015, Yiiy, JI. 2006).

MyuHnucras poca - cymuarsiii rpud Erysiphe graminis (DC) (curonum Blumeria graminis (DC)
Speer). MyuHucTas poca mopakaeT JUCTbs, JIUCTOBbIE BIarajviia, KOJOCKOBBIE YEIlyH, OCTH U pexe
cteOnu. [IposiBisiercss B Bujie O€JIOro mayTHHOOOPA3HOTO HAJIETa, COCTOSIIETO U3 MUIICIIHSI, KOHUIUHN 1
KOHMJUEHOCLEB. 3aTeM HaJIeT pacIpOCTPaHAETCs Ha JINCTOBYIO MJIACTUHKY, Yallle ¢ BHEIIHEH CTOPOHBI,
a uHoraa ¢ 00enx cTopoH. C pocTOM pacTeHHH HAJIET PaclpOCTPaHsIETCsl Ha CTEOIH, JIUCThS, JINCTOBBIE
BJIaraJiuina M KoJIOChs. BriociencTBuu HaleT yIoTHsIeTC s, MpruoOpeTaeT MyYHHCTBIN BH, 00pasys Ba-
TO00Opa3HbIE TIOAYIIEYKH, KOTOPbIE B KOHLIE BEreTallMi CTAHOBSTCS KEJITO-CEPhIMU M Ha HUX 00pa3yIoT-
cst Menkue uepHbie kieiicrorennu (Kynemos, A. B. 2014, Oneiinikos, €. C. 2017, binosyc, I. 5. 2019).

Benplit HaneT - 3TO MOBEPXHOCTHAS! TPHOHUIIA [TATOTeHA, KOTOpasi MPUKPEILISIETCS] K JIMCTOBOM Ijia-
CTHHKE apecopHsMbl Ha TOBEPXHOCTH TKaHU. Ha rpuOHuIIe popmupyeTcst KoHHHaIbHOE CIIOPOHOLIIe-
HUE B BUJIEC KOPOTEHHKMX KOHUJINEHOCIEB, Ha BEPXYIIKAaX KOTOPBIX B IENOYKAX PA3MEIIAIOTCS KOHUHH.
Onu SBISIOTCS 00YKOOOpa3HBIMK MIIH IWJIMHAPUYECKUMHU, B IIeNovkax OecuserHsie. [Ipu co3peBannn
LIEMIOYKH paCMaJlaloTCs U KOHUAMH PacHpOCTPAHAIOTCA B OKpY)Karollled cpene, BbI3bIBas 3apakeHue
HOBBIX JIUCTHEB M PACTEHHUH XJIEOHBIX 371aKoB. KieiicroTennn okpyrible, cHayana TeMHO-KOPUYHEBEIE,
3areM 4epHbie. B kielictorenuu Gpopmupyercs sileBuaHble CyMKH, OT 9 10 30 IIT. B KaXI0i U3 HUX
oOpazyercs OT 4 10 8 OAHOKJIETOUYHBIX CYMKOCIIOp JuTuIcooOpasHoit ¢popmbl. CozpeBaHHEe CYMKOCIIOP
1 BBIOpAchIBaHME MX M3 CyMOK IIPOUCXOAUT B MEPHOJ TOSIBICHHST BCXOIOB MIICHUIIBI 03UMOM. [laToren
00pasyeT KOHHUIUAIBHYIO U CyMUaTyl0 CTaAHI0. 3apayKeHNUE TIPOUCXOANUT KOHUIUSIMH U CYMKOCTIOpaMHU
npu temrneparype ot 3 10 31°C u oTHOCHTeNBHO# BiIaxkHOCTH Bo3ayxa 60—100 %. Ciemxyer OTMETHTb,
YTO OJIATONPUSTHBIMU YCIOBHSIMH JIJISI Pa3BUTHs OOJIC3HH SIBJISETCS TeMmIieparypa Bozmyxa 18-22 °C
W YacToe yepeloBaHue TEIUIBIX M BIAXKHBIX JHEH. Bpen 0one3HH mposBisieTcss B YMEHBIICHUH acCH-
MUISIUOHHON OBEPXHOCTH, Pa3pylIeHUH Xponoduiuia. [Ipn MHTEHCHBHOM MOPayKeHUU 3aMEUISIeTCs
pa3BUTHE KOPHEBOI CHCTEMBI, CHUKAETCS KyCTUCTOCTh PACTEHHI, 3a]Iep)KUBACTCS KOJIOLICHUS, YCKOPSI-
eTcs co3peBaHue. VIHTeHCUBHOE pa3BUTHE OOJIE3HNW MOXKET OBbITh NPUYMHON YMEHBIIECHHS KOJIMYECTBa
W Macchl 3epeH U Heqo0opy ypoxkas 1o 15 %, a B roxsl snuduroruit — 30—50 % (Bilovus, G.Y. 2016,
ITerpenkona, B. I1. 2008).

[TosTOMYy, 1IETbI0 HAIMX HCCIEAOBAaHHN OBUIO M3yYeHHE YCTOWYMBOCTH HOBBIX COPTOB MIICHHUIIBI
03UMOI K MYYHHUCTOH poce U ee BpeZOHOCHOCTh B YCJIOBHUAX 3anaHoi Jlecoctenn YkpauHsl.

MATEPHAJIBI 1 METO/bI

HccnenoBanus o U3y4eHUIO yCTOMUMBOCTH HOBBIX COPTOB MIIEHUI[BI O3UMOIM K MyYHUCTOH poce
npoBouin B MHCTHTYTE cenbekoro xo3siicTBa Kapnarckoro pernona B Teuenne 2016—2018 rr.

Ha npotsikeHnr BereTalimOHHOTO MePHo/Ia MPOBOAMIUCH (DEHOJIOTUYECKIE HAOTFOCHHS 3a TIIICHH-
el 03uMoit. PazBuTre My4HHUCTON POCHI HA COPTAX JAHHOW KYJIBTYPbI OMPECIISIN M0 OOIICTIPUHSITHIM
mertoaukam ([ynka, U. 1982, u Babasuu, JI. 1988). Cratuctnyeckyro oO0pabOTKy MOTYYSHHBIX dKCIIe-
PUMEHTAIILHBIX TaHHBIX METOJIOM JIUCIIEpCHOHHOTO aHanu3a ([locrexos, b. 1985) .
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B 3aBHCHMOCTH OT HHTEHCHBHOCTH TIOPAKSHUSI PACTCHUI ONPEACIsUTH IIOTEPH YpOoXKasi UM BPEo-
HOCHOCTb, KOTOpPBIE BBIYHUCIISLIH 10 (hopmynie (ApemHikoB b. A., 1992):

JUIsl yCTOMUMBBIX copToB: ¥ = 0,18x - 0,94;

JUTST BOCIPUUMYUBLIX: y = 0,20x - 2,70;

7€ ¥ - BPEAOHOCHOCTH;

X - pazBuTHE OOJIE3HH MOCIE KOJIOMICHUS MIICHUIIBI, %0.

PE3VYJIBTATBI U OBCYXIAEHUSA

IToronnble yciOBHS, CIOXKHUBIIMECS BO BpEeMs BEreTallMd IMIIEHUIBI O3UMON Ha MPOTSKECHUU
20162019 rr. oTBeuan I TEHACHIUAM MOCICAHUX JIET, TO €CTh YMEHBIICHUE KOIMYECTBA OCAIKOB, U MO-
BBIIICHUE TEMIIEPATyPhl BO3IyXa, UTO B CBOIO OUEPEb MOBIHSIO HA POSIBICHUE U PA3BUTHE OCHOBHBIX
OoJie3Hel TaHHOM KyJIBTYPBI.

B mae 2017 . Temnieparypa Bo3ayxa Obuia OJIM3Ka K HOpME, a KOJMUYECTBO OCAJIKOB - HEPaBHO3HAU-
HbIM, Tak B | u Il nekagax HaOrOMAIOCH HE3HAUMTENILHOE KOMM4ecTBO, a B Il jekane mpeBbleHne
cocraBmwio 21,3 MmMm. Takre METEOpOIOTUYECKUE YCIOBUS CIIOCOOCTBOBAIM PA3BUTHIO 3TOH OOJIE3HU B
(haze KoOJIOIICHHUSI.
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Boporpaii 6emonepkoBekuii  Obeper MUpoHOBCKHIA MynapocTts ogecckas
—8— BBIXOJ B TPYOKY KOJIONIEHHSI =@ MOJIOTHAs CIIeT0CTh

Pucynok 1. Pazsumue myunucmoui pocvl Ha cOpmax nueHuybl 03umoltl,
2017 &. (UCI" Kapnamckoeo pecuona)

YCTONUMBBIX COPTOB K MyYHHCTOW POCE Ha MPOTSHKEHNH BETeTAITNH MIIIEHUITH 03UMOM HE 00HApYKEHO
(puc. 1). Pa3Burtue Gone3nn Ha MiccnetyeMbIx coptax B Tederre 2017 1. coctaBisiio: B (paze BpIXona B TPyOKy
- 3,5-7,0 %, B dhaze xonommenus - 10,5-20,5 %, B daze MomouHoi crienocta - 13,0-22,5 % (puc. 1).

B (aze MonouHo#t crienocTi HanOoJbIIee Pa3BUTHE ITOTO 3a00JICBaHIsI OTMEUEHO Ha ¢. Bomorpait
Bbenouepkosckuii (22,5 %), Heckonpko Menbie Obeper Muponosckuii (14,5 %) n mensie Bcero My-
npocth ogecckas (13,0 %).

Cremyer OTMETHTB, uTO C. Bomorpait bemornepkoBckuii Harbdoee mopakaics TaHHBIM 3a00JIeBaHHEM
U Pa3BHUTHE €r0 BO BPEMsI BETeTallnU KyJIbTypsI cocTaBuiio ot 7,0 mo 22,5 %.

Temmepatypa Bo3myxa 17-20 °C 1 oTHOCHUTENBHAS BIAXHOCTH Bo3myxa 80 % ¥ BBIIIE, YaCThIC Ue-
PEAOBAaHUE TCIJIBIX M BJIAXKHBIX HHeﬁ CIIOCOOCTBOBAIIH TTOSIBICHUIO U Pa3BUTUTIO My‘-IHPICTOﬁ POCHI Ha
MIIIEHNUIIE 03UMOH B TeueHne Beretarmu B 2018 1.

Bo II nexane mas TemmepaTtypa Bo3myxa Oblia B IIpeieiiax HOPMBI, a KOJTHYECTBO 0CaaKoB Ha 1,8 Mm
0OJIBIIIE OT HEE, YTO CITOCOOCTBOBAJIO PA3BUTHIO 3a00JICBAHUSI.
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Pucynok 2. Pazsumue MyuHucmou pocvl Ha cOpmax nueHuybl 03umoltl,
2018 o. (UCI" Kapnamckoeo pecuona)

B ¢aze Boixona B TpyOKy pasButue 0oje3HH (pHC. 2) B 3aBUCHMOCTH OT HCCIIEyeMOTrO copTa Co-
craBisio 2,5 - 4,5 %.

B ¢ase kosomieHus pa3BuTHE MyYHUCTOH pOChI Ha copTax ObwIo 5,5-7,5 %, B (haze MOJIOUHOI cIie-
aoctu - 14,0-20,5 % .

CrnemgyeTr OTMETHUTH, YTO BO BpEMs BETeTAIlMU MIICHHIBI 03uMOI c. Bomorpait bemorepkoBckuii
0oJbIIe BCeX TOPa3WICs JaHHBIM 3a00JIeBAaHUEM, U pa3BUTHE ero coctapiisuio 4,5 - 20,5 %.

MeTeoposiornyecKkue yCiaoBus BeCeHHe-JIeTHero nepruojaa B 2019 . ObLIM HepaBHO3HAYHBI, CYIIe-
CTBEHHO OTVIMYAJIUCH 110 J€KaAaM 3a TEMIICPATYPHBIM PEKUMOM, KOJIUYCCTBOM U IIEPUOANIHOCTBIO BbI-
MaJIeHUsI OCaJIKOB.

PasBurne u ckOpoCTh PaCIPOCTPAHEHNSI MyYHUCTOM POCHI HA UCCIIEYEMBIX COPTaX IMIIEHULBI 03UMOMI
B OCHOBHOM OIIPE/IEIISUTICH OMOJIOTMYECKUMH OCOOCHHOCTSIMU COPTOB M METEOPOTIOTHYECKIUMH YCIIOBHSMH.

Maii xapakTepu3oBaJICs TEIUIOM M BIAXKHOU IOronoii: temmeparypa Boszayxa Bo II u IIT mekamax
ObL1a BBIIIIE HOPMBI COOTBeTCTBEHHO Ha (,9-2,2 °C; a KOTM4eCTBO OCAJKOB B TEUSHUH Mecsla - Ha 12,7-
49,1 MM OoJsbie HOpMBI. Takre METEOPOIOrHYECKHE YCIOBUS CIIOCOOCTBOBAIIM PA3BUTHIO MYYHHCTON
POCHI Ha TOCEBAaxX NIICHUIIbL 03UMO.

PasButne manHoro 3abosneBaHus B pa3e BHIXO/A B TPYOKY B 3aBUCHMOCTH OT COPTa COCTaBMIIO OT 4,5 %
1o 8,0 % (puc. 3).

B ¢aze konomenust HanOobIliee pa3BUTHE MYYHUCTON pOChl HaOonanu y copra Bomorpaii beno-
uepkoBckuii (13,5 %). Ilocne daspl konorieHus 10 a3kl MOJIOYHOW CIEIOCTH MYYHHUCTasl poca pas-
BHBaJIaCh OBICTPO ¥ B (ha3e MOJIOYHOM CIIEJIOCTH BCE PacTEHUs ObLIU MOpaxKeHbl Oojie3Hbto. Crenyer
OTMETHUTh, YTO B JIAHHOH (paze MorogHble YCIOBHS CIOCOOCTBOBAIN PAa3BUTHIO OOJIE3HH, KOTOPOE B HC-
CJEeIyeMBbIX COpPTaX MIIECHUIIBI 03UMOM cocTaBisio 17,5275 %.

Bornee Bcero mopaskeHus 3Toi 00e3HBI0 OTMEUeHO y ¢. Boporpaii benouepkosekutii (27,5 %), aB 1,6
paza mesblie - y ¢. Obeper MUPOHOBCKUH.

Copt MynpocTh oecckas nopakajics My4YHUCTOM pocoil MeHbIle IpyTUX B T€UEHUU TpeX JIET UC-
cienoBanuii. Konebanuns nokazarens pa3surus B npeaenax 1,0 - 15,0 %. Copt Bogorpait Benonepkos-
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CKHUU mopakasics 3a0oneBanueM B mpeaenax 4,5 - 27,5 % 6onbie napyrux. Copt Obeper MupoHOBCKHi
3aHsUT IPOMEKYTOUHOE TIOJIOKEHUE, pa3BUTHE 00JIe3HH ObLIO B Iipeaenax 2,5 -17,5 %.
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Pucynok 3. Pazsumue MyuHucmou pocovl Ha cOpmax nueHuybl 03umoltl,
2019 o. (UCI" Kapnamckoeo pez2uona)

Kax1p1ii roJ1 MbI BBIYHCIISIITH IIOTEPH YPOJKast MITH BPEOHOCHOCTh OT MyYHUCTOW POCHI Ha HCCIIETye-
MbIX copTax. CiieyeT OTMETHTb, YTO HanOOJIBIIINE TOTEPH OT JaHHOTO 3aboneBanus 0bi1u B 2019 1., Ko-
TOPBIN OBIT OIAaTOTPUATHBIN JITst OOJIE3HH U B 3aBUCUMOCTH OT COpTa OHU cocTaBmin oT 1,8 % 1o 8,2 %.

BpemoHOCHOCTE MyYHHCTOH pOCHI HA OJaroONpUITHOM K 6051e3HU copTe Bomorpaii bemoreproBekmit
3a TOJIbI UCCIIEOBaHMM cocTaBmia 6,878,2 %, a B OTHOCUTEIHHO YCTOMYHUBOTO copTa MyapoCTh ofec-
ckas —1,2—1,8 %.

BbIBO/bI

TakuMm 00pa3om, pe3ynbTaThl UCCISIOBAaHUHN CBUIETEIBCTBYIOT O Pa3INYHOM CTENeHN YCTOWYHBOCTH
COPTOB K MYYHHCTOH poce. bompiie 6one3Hpio mopaxaics copT Bomorpaii bemonepkoBckuii, HECKOIBKO
MeHnblie - O0eper MUpOHOBCKHiA, a copT MyapocCTh 0/1ecckast 00SCIeUHI CaMyHO BBICOKYHO YCTOHUHUBOCTD.

BpemorocHOCTE MyYHUCTOM pOCHI HA OarompusTHOM K 6051e3HU copTe. Bomorpait benorepkoBekuit
3a TONBI uccaenoBanuii cocrapmina 6,8-8,2 %, a B OTHOCUTEIBHO YCTOMUMBOTO copta MynpocTs ofec-
ckas -1,2-1,8 %.
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BJIIUSAHUE TUMOB NECA HA OB bEMHYIO MACCY OIPEBECUHbI
COCHbl OBbIKHOBEHHOW B IECOPACTUTENNbHbIX
YCNOBUAX MPUKAPTNATbBA

Hean COIIYIITHHCKHH, Apocnas KOITOJIOBEIL, Hzopw THIMOYKO,
Pycnan MAKCBIMYYK

Hayuonanvbubwiii necomexnuueckuil ynugepcumem Ykpaumul

Abstract. The paper discusses the research results on the influence of forest types on the wood specific gravity of Scots
pine as an integral indicator of wood quality. For the study, pine stands were selected in the forest conditions of the Precar-
pathian region (Ukraine). In the forest type of wet pine broadleaves biotope, wood density at the moisture content of 8%
varied in the range from 356 to 735 kg'm™ with an average value of 511 kg'm™ and exceeded the similar indicator in fresh
pine broadleaves biotope by 11%. A linear relationship between the wood specific gravity and the number of annual tree
rings in 1 cm was established, which was described by the equation of the first level. A multiple comparison of the obtained
research results allowed to distinguish four groups of wood samples in relation to wood density and the number of growth
rings in 1 cm. The average value of the wood density for the first group of samples with the number of annual rings less than
5 pes.em! is equal to 385 kg'm, and for the fourth with the number of annual rings more than 16 pcs..cm™ - 601 kg'm?.
The last one was characterized by the largest range of changes of the wood density, which varied from 445 to 735 kg'm?.
The obtained results are of practical importance for the selection of stemwood for its desired purpose.

Key words: Pinus sylvestris; Specific gravity; Annual ring; Forest type; Specific gravity; Wood biology; Pre-
carpathian.

Pedpepar. B crarbe paccMOTpEHBI pe3yIBTaThl HCCIIEIOBAHNH BIMSIHUS THIIOBJIEca Ha 00bEMHYTO MacCy IPEBECHHBI COCHBI
OOBIKHOBEHHOH KaK MHTETPaTbHBIN ITOKA3aTeNb KaueCTBa IPEBECHHBL. J|J1s1 McCIeIOBaHMS 0TOOPaHBI COCHOBBIE IPEBOCTOM B
JlecopacTHTENbHBIX yeroBusix I Ipukapriarss (YkpanHa). [Tokazaren mioTHOCTH IPeBECHHBI TPH aOCOMIOTHOM 8%0 BITaXKHOCTH
B THIAX JIeCa BIKHBIM COCHOBBIN CYrpy/l H3MEHSUTUCH B iuana3oHe ot 356 1o 735 krm? co cpeunm 3HadenueM 511 krm
Y TIPEBBIIIAIY AaHAJIOTWYHBII [TOKA3aTelb B CBEKEM COCHOBOM Cyrpyze Ha 11%. YeraHoBieHa npsMONMHENHAs 3aBUCHMOCTb
MEXTy 00bEMHOI Maccoil APeBECHHBI W YMCIIOM TOIMYHBIX KOJEIl B | ¢M, KOTOpast OIMCHIBACTCSI YPABHEHNUEM TIEPBOTO
ypoBHS.. MHOXXECTBEHHBIE CPaBHEHHMSI TTOJTUECHHBIX PE3YyIBTaTOB HCCIICTIOBAHMS TIO3BOMIUIN BBIACINTD YETHIPE TPYMITHI
00pa3IoB OTHOCHTENFHO OOBEMHOI Macchl APEBECHHBI 1 YHCIIA TOMMYHBIX Korell B | cM. CperHee 3HaueHNE 00BEMHOM
MACChI Il IEPBOI TPYITHI OOPA3LIOB € YHCIOM TOIMYHBIX KOJell MeHee 5 mrr-cM’ paBHoO 385 kM3, a juist 4eTBEPTOi ¢
YHCIIOM FOIMYHBIX Kortelt 6osee 16 mrr-em - 601 kv, TTocre Hsist XxapaKTepr3yeTcst HAMOOIBIINM JTHAa30HOM H3MEHEHHS
00BEMHOI MaCChI JIPEBECHHBI, KOTOpast u3MeHsieTcst ot 445 1o 735 krm?. [osyueHHbIe pe3y/ibTarhl HIMEIOT MPAKTUYeCKOe
3HaYEHHE JUT 0TOOpa CTBOJIIOBOM IPEBECHHBI 1IE/ICBOTO HA3HAYCHHIS.

KaroueBbie cioBa: Pinus sylvestris; O0bpémHas macca; [omuunenid cnoif; Tun neca; buomormueckoe
npeBecuHOBeneHne; [Ipukapmarse.

BBEJIEHUE

Omnpenenenne BIUSHUS JICCOPACTUTEILHBIX YCIOBHIA U PEKUMOB BEJICHHSI JICCHOTO XO3SHCTBA Ha
KaueCTBO JIPEBECHHBI MMECT KaK SKOHOMHUYECKOE, TaK M DKOJOrMYecKoe 3HadeHue. M3BecTHO, 4ToO B
XOJIC pOCTa M Pa3BUTHS JPEBECHOTO PACTECHUS TPOUCXOMAT PA3IUUHbIC MOPPOITOTHICCKHE U3MEHECHUS
00pasyronux TkaHe. PacTeHus IpOXO/ST pa3inyHbIe CTAJAUN OHMOIOTHUECKOTO PA3BUTHSI, B YACTHOCTH,
pocTa CesTHIIEB U3 CEMEHH, IOBEHIIIBHYIO, TIEPEXOTHYIO U CTAJIUIO CIEJIOCTH. YCIOBHUS 3TOTO Pa3BUTHS
HMMEIOT pelaroliee BIMSHAC HA PEBECUHY KaK OMOJIOTHMUYECKUH MPOIYKT U OMPEICISIOT e€ CBOiCTBA
(ITomy6osipunos, O.1. 1976; Makinen, H., Hynynen, J. 2014; Mederski, P.S. et al. 2015).

WHTerpanbHbIM MOKa3aTelieM KauecTBa APEBECHHBI SIBISIETCSI €0 00hEMHAsI Macca, KOTopast OTpe/ieisi-
€T BCE OCHOBHbBIC (DU3UUCCKHE U MEXaHUUECKHE XaPAKTEPUCTHKU JIPEBECUHBI, KAK aHU30TPOITHOTO OHOIIO-
rudeckoro Marepuana. [TpuHuMast Bo BHUMaHUe 001y 0 HHPOPMAIIUIO O PEBECHHE KaK O MTPUPOTHOM Ma-
TepHraje HeOOXOAUMO MPOBOIUTH JIOTIOHUTEILHBIC H3MEPEHHUS, XapaKTePU3YIOIINE Ka9eCTBO JIPEBECHHBI
B PACTYIIHX JICPEBhSIX B 3aBUCMOCTH OT YCJIOBUH mpou3pactanus. [Ipy 5TOM BaXKHBIM 3TATIOM SIBIISICTCS
HCIIONb30BAHUE MOJICIICH, KOTOPBIC IEMOHCTPUPYIOT U JIAIOT BO3MOXKHOCTH MTPOTHO3UPOBATh W3MEHEHUS
cBoricTB apesecunbl (Grzeskiewicz, M. 2007; Peltola, H. et al. 2009; Kopuaros, C.A. 2010).
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KauecTBo apeBecHHBI CIIEIMATNCTBI JIECHOTO XO34HCTBA Yallle BCEr0 OLEHHUBAIOT 110 COOTHOIIEHHUIO
00BEMOB pacTyIIMX JEPEBbEB U BPEMEHH HMX Pa3BUTHS C YUETOM JPYTHX MapamMeTpoB, BIMSIOIIUX Ha
IUIOTHOCTh JIPEBECHHBI. BhIpaluBaHue JIepeBbeB ¢ KaUeCTBEHHOW JAPEBECHHON TpeOyeT MIyOOKUX 3Ha-
HUI 3aBUCUMOCTEH CBOWMCTB 00pa30BaHHOW JAPEBECHHBI OT JIECOPACTUTENbHBIX ycinoBuid. [IpurogHoctsh
JIPEBECHOT0 MaTepHajia ONpeAessieTcsl COOTBETCTBUEM CBOMCTB JIPEBECHHBI 1[€JIEBOMY Ha3HaueHHIO (Zo-
bel, B.J., Van Buijtenen, J.P. 1989; Spiecker, H. et al. 2009; Auty, D. et al. 2014). K Takum mnokazarensm
OTHOCHUTCSI B YACTHOCTH XAPAKTEPUCTHKA FOAUYHBIX KOJIEL, YCIOBHAS IJIOTHOCTb, BEJIMYMHA IIPUPOCTA,
OTHOILIEHUE FOBEHWIBHOW U CIIEJION IPEBECUHBI U IPyTHE XapaKTepuCTUKH. [lepeunciieHHble napaMeTpbl
Ba)KHBI 7151 OLICHKH OMOJIOTMYECKOH IPON3BOANTEIBHOCTH JIECHBIX HACAKACHHI U MTOTYYSHHUS IPEBECHON
MPOAYKIHH C 1ie1eBbIMU XapakTepuctukamu ([lomyGospunos, O.W. 1976; Conymuncskuii, .M. 2014).

Lenvio Hawezo uccredosanus ObLTO N3yUCHUE BIUSHUS JIECOPACTUTEIHHBIX YCIOBHH HAa 00BEMHYIO
Maccy ApeBecuHbl Pinus sylvestris L. B tecopacTuTenbHbIX yciioBusx [Ipukapnares.

MATEPHAJIBI 1 METO/bI

JUi1s1 Hay4HOTO MCCeIOBaHusI B3SIThI 00pa3Lbl COCHOBOTO ApeBoctost [Iprkapnarss (YiparHa), KOTopble po-
m3pacram B JByX tumnax Jyieca byckoro (ITpo6ras mormans Nel) u XKonkosckoro (ITpoGHast miora s Ne2) siec-
x030B (Ta0i. 1). B cocraBe HacaxxieHn COCHa OOBIKHOBEHHAS Ha ATHX TUIOIIA/SIX 3aHuMasa He meree 70 %. [ls
TaKCalMH APEBOCTOS TAMETP Ha BBICOTE TPYIH M3MEPSUIH 110 2 CM. CTETICHU TOJILMHEL, 8 BHICOTY JIEPEBBEB C
ToyHOCTBIO 710 0,5 M. ComiacHO cTaHIapTHONH METONMKE M3 MIECTH KJIACCOB TOJIIMHBI C HANOOMBILIMM KO-
YeCTBOM JIEPEBLEB OTOOPAIH 10 OAHOMY MozensHoMy zepeBy [DIN 52180]. st onpenenenust pusnaeckux
CBOWCTB JIpEBECHUHBI Ha POOHBIX IUIOIIAIIX cpyOsieHo 12 nepeBbeB COCHBI OOBIKHOBEHHOM.

Tadmuua 1. Kpamxas necomaxcayuonnasn xapaxmepucmuxa uccieoyemvlx 0pesocmoes

IIpoduas Cocras Bouutet/ Teorpadpuueckue
Tun Jeca Bospact
IO Ab HacaXK/IeHHs IoanoTa KOOPAMHATHI
. . 50°06°04.17"'N
1 CBexwii COCHOBBIN CYTPYI 7Coo3ben 90 1/0,65 24931'20.06"'F
. . 50°13"55"'N
2 Bnaxxssrii cocHoBHIH cyrpyn | 8Coo2ben 91 2/0,61 24°08°14.60"'E

prweqaﬂue: Coo — cocna O6blKH06€HHa}1,' ben — 6€p€3d nosucaast.

Otnnunst 00bEMHON Macchl M3y4ajd C UCIIOJIb30BaHHEM OOLICTIPUHATHIX B OMOJIOTMYECKOM Ipe-
BECHHOBE/ICHUHM METOIUK, pa3padOTaHHBIX C yUYETOM OCOOEHHOCTEH M3MEHEHHS IOKa3areield Makpo-
CTPYKTYpPBI JipeBecuHbl. [IporpaMMoil nccienoBanusi MpeayCMOTPEHO OIpEAeIeHne YUCa TOANYHBIX
korert B 1 em (N )y ruioTHOCTH ApeBecHHsl (p). Co cpyOIeHHBIX MOACIBHBIX ICPEBLEB BBITHIICHDI

KPSDKU /17151 U3TOTOBJICHUS 00Pa3LioB IpeBECHHBI (puc. 1).
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Pucynok 1. Cxema ombopa 0o6paszyos opesecutvl ¢ MOOeIbHO20 Oepesa
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Onpenenenne 00bEMHOIN MacChl 00Pa3IIOB IPEBECHHBI COCHBI OOBIKHOBEHHOMN MPOU3BOIMIIMN COTJIAC-
HO MEXJYHApOIHBIM TpeOoBaHUSIM K TakuM uccienoBanusm (Normen fiir Holz, 2009; ComymiuHcs-
kuii, I. M., Binronis, . C. 2014). Craructuueckas 00paboTKa pe3y/IbTaTOB UCCIIC0BAHUS BhIMOJIHEHA
C HCIOJIb30BaHUEM MPOrpaMMHBIX MpoaykToB Excel 2013 u SPSS 17.0. Jlns 00pabOTKH MOTyUYSHHBIX
JIAaHHBIX YDIYOJIEHHOTO MOHMMAHHWS HE3aBUCUMBIX TPYII 3HAUCHUI ObLT UCTIONIB30BaH PErPeCCUOHHBIN
aHaJIN3, TIO3BOJISFOIIMH MPOBEPUTH HAJIMYKE CBSI3U U 3aBUCUMOCTH BEJIMYMH. PerpeccuBHbIC YpaBHEHHS
[TO3BOJIWIIA ONPECIIUTh OJ{HY WJIU JBE HE3aBUCUMbIC IPYIIbI 3Ha4eHUH. J[J1s mpoBepku 6a3bl TaHHBIX
Ha T-TecT mpoaHaIM3UpPOBAHO CpEJHEE 3HAUeHUe JBYX rpynn (cBoiictB). Hyneas rumnoresa npearo-
Jaraja OTCYTCTBUE PA3HHUIIbI MEX/y CPSAHUMHU 3HAYCHUSIMH JABYX TPYIII, [ pyImibl 3HAYSHUH CYUTAITUCH
HE3aBUCHUMBIMH, €CJIM BeJUYMHA 3HAYUMOCTH OblTa MeHbIie 0,05.

PE3VYJIBTATBI U OBCYXIAEHUSA

Bospacraroiiee 3HaueHue qpeBecHHbI 00YCIaBIMBACT U3bICKAHUE ITyTEeH PAllMOHAILHOTO HCIIOJIB30-
BaHUSs JIPEBECHOT'O CBHIPhS C Y4ETOM 00BEKTUBHOM HEOOXOAMMOCTH BhIPAIIIMBAHUS IPSBECHHEI 1[EJIEBOTO
HaszHaueHus (I[lomybosipunos, O. U. 1976). Peuienue 3Toii 3a1a4u CBSI3aHO C BIUSHUEM YKOJIOTHUECKUX
YCIIOBUI Ha OMOJIOTHYECKHE MPOIECChl 00pa30BaHUsl KCUIIEMBI, OICHMBAEMOM MMOKa3aTelIIMU MaKpo-
CTPYKTYPBI 1 00BEMHON MacChl JpeBeCcHHBI. JlJisi IPEeBECUHBI COCHBI OOBIKHOBEHHOIN HaMU TPUHSTO OT-
HOIIICHHE IOBEHUJILHOM U CIIEJION IPEBECUHBI KaK OAUH K YeTHIPEM paJryca CTBoJA iepeBa. Pe3ynbraTsl
HCCIeIoBaHus (DU3MUECKUX CBOMCTB JIPEBECHHBI COCHBI OOBIKHOBEHHOU CBUJICTEIBCTBYIOT O HAJTHYUU
CYIICCTBEHHOM Pa3HUIIBI MEXK]Ty CBOMCTBaMU JPEBECUHBI Ha MPOOHBIX IUIOMAaAsixX (Tadm. 2).

Tadmuua 2. Cmamucmuueckue nokazamenu 00bEMHOU MACCHl OPEGECUHBL U YUCILA
200UYHBIX KoNey 6 1 cM coCHbL 0ObIKHOBEHHOU

Cpennee TouHoCTh
KoauuecTtBo | MuHuMajabHoe MaxkcumaJjbHoOe .
IToxka3zaTenun apudmMeTnyeckoe H3MepeHuit
o0pa3uoB 3HAYEHHE 3HAYEHHE o
U ero omuoka [%]

[Ipo6uas mromane 1

Noopon> IIT--CM 160 3 ge01 -~ T

Pgo,r KM 160 340 455+6.14 634 14
IIpoOnas rurommans 2

N, on T CM 160 3 19044 6 36

Pyopp KIM 160 356 5112676 735 3

Paznuma B mokasarersix MakpOCTPYKTYpPhl U OObEMHON MacChl IPEBECHHBI, TIPOU3pACTAIONIeH Ha
MPOOHBIX TIIOMIAIAX, CBUAECTEIHCTBYET O CYIIECTBEHHOM BIUSHUY THIIA Jieca KaK KOMIUIEKCca OHOJIOTH-
geCcKuX (PaKTOPOB HA POCT COCHBI OOBIKHOBEHHOM (Tabi1. 2). CpemHee 3HaYCHHUE TIIIOTHOCTH JIPEBECHHBI
IIpH a0COTIOTHOM BIAKHOCTH 8% COCHBI OOBIKHOBEHHOW MPOM3PACTAIONIEH BO BIAXKHBIX THIAX Jieca
paBHO 511 Kr'M™ M IpeBBIIACT aHATOTUYHBIN MOKA3aTeb B CBEKHX JIECOPACTUTEIBHBIX YCIOBUSIX HA
11%. Taxas >xe TeHASHIHA COONIOAAETCS IS TIOKa3aTeNst KOJTMIeCTBa TOAUIHBIX Koiel B 1 cm.

g nccnemoBaHnss OMOJIOTHYECKONW MPOU3BOAUTEIHHOCTH Ba)KHBIM SIBIISETCS BBISBICHHE 3aKOHO-
MEpHBIX M3MEHEHUI CBOICTB JPEBECHHBI B MpeAesiax IeJoro AepeBa, TIe 0co0oe BHUMaHHUE 3acily-
JKUBAeT CTBOJIOBAS JPEBECHHA, U3 KOTOPOIl BHITMINBAIOT BEICOKOKaY€CTBEHHBIE COPTUMEHTHI 11EJIEBOTO
HaszHadeHus. OnpeneseHne KaueCTBEHHBIX CBONCTB APEBECUHBI U X JHATHOCTUPOBAHUS OOYCIIOBICHO
TpeOOBaHUSAMH COBPEMEHHOTO MEKIYHAPOIHOTO PHIHKA JAPEBECUHBI M SIBISETCS OMPEICSIIAIONIAM IS
TEXHOJOTHICCKUX TIPOIECCOB € 00pabOTKH.

Pe3ynbraThl MHOXXECTBEHHOTO CpaBHEHHS 0OBEMHON MACCHI MTUXTHI OETOM OTHOCHUTENEHO YHCIIA TO-
TUIHBIX Koer B 1 cM mpuBeneHs! B Tab. 1.
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Pucynoxk 2. 3asucumocms medxncdy 0065EMHOU MACCOU OPeBeCUHbl U YUCIOM 200UUHbIX Koney 8 1 cu:
A — npodnas niowads Nel u b — npobras niowads No2

3aBUCUMOCTb MEXIY 00bEMHON Maccoil APEBECUHBI M YUUCIIOM FOIMYHBIX KOJICI] B 1 CM B CBEXKEM CO-
CHOBOM CYyTpyZI€ OIIMCBIBAETCSl ypaBHEHHEM IepBoro yposHs (y = 15,33x + 316,66 npu 1ocToBEpHOCTH
anmpoxcuManuu R? = 0,72). Otu mokazarenn He0OXOAMMO yUYUTHIBATh MPHU CEIEKTUBHOM OTOOPE CTBO-
JIOBOW JIPEBECUHBI COCHBI OOBIKHOBEHHOH. CllelyeT OTMETHTh, YTO aHAJIOTWYHAsl 3aBUCUMOCTb XapaK-
TepHa 1151 UCCIIEAYEeMBIX 00pa31I0B JPEBECHHBI, B3ATHIX U3 Pa3HbIX TUIIOB Jieca. BaxHo, 4To 11s uccie-
JyeMOro Avana3oHa 3HaYCHUH MJIOTHOCTH APEBECHHBI M YHCIIAa TOAWYHBIX KOJIel B 1 ¢M Lesnecoodpa3Ho
BBIICJINTH IPyNIiel 00pa3uoB. Mx cBoiicTBa HEOOXOAMMO CPAaBHUTH ¢ MEXAaHHYECKUMH IOKa3aTesIIMU
JPEBECHHBI NIPH JaJIbHEHIIEM HCIIOIb30BaHUH B 1€PEBOOOPAOATHIBAIONIECH U CTPOUTEIBHON OTpacisX.
Pesynbrarel MHOKECTBEHHOTO CpPaBHEHUSI 00BEMHOM MacChl OTHOCHUTENIBHO YHCIIAa TOAUYHBIX Kosel B 1
cM ¢ kputepuem llledde npusenens: B Tabdm. 3.

Taoauna 3. Mrooicecmeennvie cpasnerus 06EMHOU Maccyl Opesecunsl ¢ kKpumepuem Lllegghe

D @) Pa3zHoCTh CranyapTHast 95% noBepuTENbHBII HHTEPBAI
3HAUNMOCTb
rpynma | rpynrna CpeaHuX omnoka Hwxnass rpannna Bepxnss rpanuna
11 -63,293" 8,274 0,000 -86,54 -40,04
1 111 -125,193" 8,743 0,000 -149.76 -100,62
I\Y% -216,352" 9,576 0,000 -243.26 -189.44
1 63,293" 8,274 0,000 40,04 86,54
1I 111 -61,900" 6,949 0,000 -81,43 -42.37
I\ -153,059" 7,972 0,000 -175,46 -130,66
1 125,193" 8,743 0,000 100,62 149,76
111 11 61,900" 6,949 0,000 42,37 81,43
I\ -91,159" 8,457 0,000 -114,93 -67,39
1 216,352" 9,576 0,000 189,44 243,26
1A% 11 153,059" 7,972 0,000 130,66 175,46
111 91,159" 8,457 0,000 67,39 114,93

[Ipumeuanue: ['pynmer o6pasnos apesecuns! (I) u (J) ¢ yucaom roguynsix xoner (T.k.) B 1 em: [ - <5 rk.; I1-6-10
rk.; Il — 11-15 tk.; [V —>16 rk.; *Pa3HocTh cpennux 3HaueHuii Ha yposHe 0.05.

JlanHbie TaONMHIBI 3 CBHUJIETEILCTBYIOT O CYIIECTBEHHOM Pa3HUIE MEX/y TpylIaMu o0pasioB ape-
BECHHBI 110 00EMHON Macce U YUCITY TOJUYHBIX Koyiell B 1 cM. [ TMarHoCTUKY KaueCTBEHHBIX ITOKa-
3arenel APeBEeCUHBI COCHBI OOBIKHOBEHHOM 11€JIeCO00Pa3HO BBIICIHUTh YETHIPE TPYIIIbLI B 3aBUCHMOCTH
oT yucna roguunbix konen: I — <5 rk.; I — 6-10 rk.; [II — 11-15 k. u [V — >16 r.K., 4TO UMEET NMpPaKTU-
YECKOE 3HAYCHUE ITPU BU3YAIBHON COPTUPOBKE IPEBECUHBI. BaXKHBIM TTOKa3aTeNIeM SIBISIFOTCS. HE TOJIBKO
cpezHee 3HaUeHHEe 00bEMHON MacChl IpeBECUHBI, HO U €€ Bapuanus (Tadi. 4).



Hean COINYUITHHCKHH, Apocias KOINOJIOBEL], Hzops THIMOYKO, Pycran MAKCHIMYYK. Biusiuue THIIOB Jieca Ha 00bEMHYIO MACCY JPEBECHHBI COCHbL...(79-84)

Stiinta agricola, nr. 2 (2019)

Ta6auua 4. Onucamenvras cmamucmuxa 00vEMHOU Maccol (p,,) Opesecurivbl COCHbL

95% noBepUTENBHBII
I'pynnst no uuciy |  Cpennee
CrannaprHas HMHTEPBAJI UL CPETHETO Munumym, | Makcumym,
TOIMYHBIX KOJICI] B| 3HAYCHHE, I 5
1 3 omuoKa Huxusis Bepxusis KI*'M KI'M
CM, MIT. KI'M
TPaHUIA TPaHUIA
[-<5rk. 385 3,51 378 392 340 446
11— 6-10 rk. 448 4,19 440 457 344 589
II-11-15 k. 510 5,49 499 521 407 627
IV->16 Ck. 601 8,94 584 619 445 735

[TepBast Tpymnma o0Opa3IoOB JIPEBECHUHBI COCHBI OOBIKHOBEHHOW XapaKTEPHU3YeTCs HAMMEHBIIUM OT-
KJIOHECHHEM 3HaueHUH 00BEMHON MAcChl OT CPEAHEro 3HadeHHEeM B 385 kr-m=. MakcuMalbHbIC 3HaYC-
HUS TUIOTHOCTH JIPEBECUHBI TMPU a0COITIOTHOM BIaKHOCTH 8% HAXOIATCS B YETBEPTOM TpyIIIe, TAe e
cpenHee 3HadeHue paBHO 601 kr-m~. BakHO OTMETHUTE O MPOTOPIMOHATEHOM YBETHUCHUH TUIOTHOCTH
JIPEBECUHBI C BO3PACTAHUEM YMCIIa TOAUYHBIX Koiel B 1 cM. PasHuna mexay cpenHuMu 3HauYeHusIMH |
u II-o#i, a Taroke mexxay 11 u I1I-eii rpynmoit 00pasioB cocrasisieT 63 1 62 Kr*M™, 94TO CBHICTEILCTBYET
0 MPOTNOPLUOHAIIBHOM Pa3/IeJICHUH TPYIII [0 UCCIACAYEMbIM MOKA3aTeIIsIM.

BbIBO/IbI

B pesynbrare mpoBeneHus MCCIEOBaHUM, BIMSHUS TUIIOB jieca HAa OOBEMHYIO Maccy JApPEBECHHBI
COCHBI OOBIKHOBEHHOM B JIECOPACTHTEILHBIX YCIOBHAX [IprKapmaThs, HAMH BBIICICHO YEThIpE Kilacca
KauecTBa IPEBECHHBI B 3aBUCMOCTH OT YHCJIa TOAWYHBIX Kojel B 1 cM 1 00bEMHOI Macchl. [IpeBecuny
COCHBI OOBIKHOBEHHOH TPYTIITUPOBAIIN 110 YHCITY TOAUYHBIX Koutel] B 1 cMm Ha: [ — <5 rk. co cpeaHum 3Ha-
yerreM 00bEMHOM Macchl 385 kr-m; II — 6-10 rk. — 448 kr-m>; III - 11-115 k. — 510 koM 1 IV —>16
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Abstract. This study synthesizes literature data from the last 30 years concerning the maintenance systems
used in engineering and especially in agricultural engineering, An extensive literature review was carried out to
identify strategies for agricultural equipment maintenance management and ways for enhancing the quality of
maintenance works. The most spread types of maintenance were analyzed from the prospects for using them in
the country’s current development conditions. It was ascertained that the reliability-centered maintenance system
has good prospects for successful implementation in the Republic of Moldova. It is oriented to keeping equipment
reliability with minimum resources, minimazing and eliminating the consequences caused by equipment failures
and reducing operating and maintenance costs.

Key words: Agricultural machinery; Maintenance management; Reliability; Quality management.

Rezumat. Acest studiu prezinta o sinteza a datelor din literaturd din ultimii 30 de ani cu privire la sistemele
de mentenantd folosite in inginerie si, in special, in ingineria agrara. in rezultatul analizei unui numar extins de
publicatii stiintifice au fost identificate strategii in managementul mentenantei echipamentelor agricole si cai de
imbunatatire a calitatii lucrarior de mentenanta. Au fost analizate cele mai raspandite tipuri de mentenanta din
perspectiva folosirii acestora in conditiile actuale de dezvoltare a tarii. S-a constatat, ca sistemul de mentenanta
centrata pe fiabilitate are perspective de implementare reusita in Republica Moldova. Acest sistem este orientat spre
mentinerea fiabilitatii echipamentelor cu resurse minime si spre reducerea la minimum i eliminarea consecintelor
cauzate de refuzurile echipamentelor, fiind reduse, astfel, costurile de exploatare si mentenanta.

Cuvinte-cheie: Masini agricole; Managementul mentenantei; Fiabilitate; Managementul calitatii.

INTRODUCERE

In ultimii ani, in Republica Moldova s-au facut pasi importanti in vederea dotarii agriculturii cu
tehnicad modernd. Asigurarea sectorului agrar cu tehnica agricola performanta s-a efectuat, de reguld, de
catre firme de tip dealer. Aceste firme, in conditiile Republicii Moldova, timp de decenii si-au concen-
trat atentia asupra comercializarii tehnicii agricole, ignorand functia de mentenanta, considerata ca ceva
auxiliar. In ultimul timp, insi, atat beneficiarii de tehnica agricold, cat si managerii companiilor special-
izate pe acordarea serviciilor tehnice (agroteh service'), tot mai insistent sunt impusi sa se intereseze de
problemele ce tin de asigurarea bunei functionari a tehnicii agricole pe intreg ciclul de viata al acesteia.

Defectiunile care se produc instantaneu la echipamentele agricole au ca rezultat Intreruperi ale proceselor
de semanat, recoltare, prelucrarea solului, alimentarea animalelor etc., care costd foarte mult si extrem de
mult dacd nu se efectueaza in termenii agrotehnici stabiliti. Iata de ce necesitatea imbunatatirii performantelor
mentenantei tehnicii agricole devine un deziderat de importanta strategica 1n agricultura moderna. Acest lucru
capatd noi valente si datorita ritmului accelerat al modernizarii tehnicii agricole, introducerii tot mai insistente
a mecatronicii si a materialelor noi cu proprietati dirijate, practic, in toate echipamentele agricole,

Atat datele prezente in literatura de specialitate (Marian, G. 2007; Mso, O. et al. 2017; Khodabakh-
shian, R. 2013; Lupescu, O. et al. 1999), cat si experienta intreprinderilor de tip agroteh service (Cy0Oaesa,
A. 2015) demonstreaza ca folosirea eficienta a tehnicii agricole este conditionatd nemijlocit de calitatea
serviciilor de mentenanta utilizate, acestea, la randul lor, fiind influentate de un numar impunator de
factori tehnici, economici, sociali si de mediu. Multitudinea acestor factori este dificil de luat in consid-

.....

agricole, motiv pentru care tot mai multa atentie se acorda formei de mentenanta de firma (dealer).

1% < . . N . . .

In aceasta lucrare prin termenul agroteh service se intelege complexul de servicii tehnice acordate fermierilor,
inclusiv comercializarea tehnicii agricole, servicii de mentenanta, de utilizare efectiva si alte servicii tehnice speci-
fice sectorului agrar.
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Astazi, in Republica Moldova activeaza mai multe firme de tip dealer care acorda servicii tehnice pentru
agricultori (Basadoro Agroteh, Agri Solutions, Agromester, Ozonteh, Agroprofi, Servmixt Agro, Agrofermotech
etc.). Practic, toate aceste Intreprinderi sunt la inceput de cale si pentru dezvoltarea cu succes a lor sunt nece-
sare date cu privire la strategiile moderne din domeniul mentenantei tehnicii agricole, la metodele de dirijare a
calitatii activitatilor de mentenanta, la caile de imbunatatire a calitatii lucrarilor de mentenanta, la metodele de
organizare a activitatii intreprinderilor. Cu parere de rau, aceste subiecte, in special referitoare la situatia din Re-
publica Moldova, nu sunt suficient de complet abordate in literatura de specialitate din ultimii ani.

Scopul acestei lucrari este crearea unei imagini de ansamblu a situatiei actuale, prezente in domeniul
mentenantei la nivel mondial si national, avand ca tintd imbunatatirea performantelor mentenantei tehnicii ag-
ricole in intreprinderile de tip service din Republica Moldova. Scopul propus s-a realizat prin efectuarea unei
analize critice a experientei existente referitoare la conducerea calitatii in mentenanta echipamentelor agricole.

Importanta si actualitatea acestui studiu sunt argumentate de deficitul de informatii privind sistemele
de mentenanta folosite in cadrul intreprinderilor de tip agroteh service din Republica Moldova si privind
caile de imbunatatire a performantelor acestor intreprinderi.

MATERIALE SI METODE

Pentru realizarea scopului propus si 0 mai buna cunoastere a conceptelor cu care se opereaza in dome-
niul serviciilor de mentenanta, precum si pentru estimarea nivelului actual de cunoastere in acest dome-
niu a fost efectuata o cautare exhaustiva si sistemica a literaturii referitoare la sistemele de mentenanta
folosite 1n inginerie si, in special, in ingineria agrara si la metodele existente si de perspectiva menite sa
imbunatateasca performantele mentenantei utilajelor agricole.

Aceastd cautare a fost efectuata pentru perioada de revizuire 1990-2019 prin analiza descriptiva a
surselor bibliografice existente. Am reusit sd delimitdm conceptele existente cu referire la tema abordata,
sd identificam cercetarile relevante din domeniul mentenantei utilajelor agricole si sa stabilim domeniile
neexplorate la ziua de astazi.

Studiul a fost axat pe mai multe aspecte importante care trebuie luate in considerare pentru realizarea
scopului propus si, mai ales, pe masura si modul in care diferiti factori prezenti in activitatea unitatilor
de service agroteh influenteaza calitatea mentenantei utilajelor respective.

Pentru atingerea scopului-tinta am structurat un algoritm al procesului de selectie bazat pe un studiu
critic al datelor prezente in cdrti, articolele, rapoarte, lucrari de la conferinte stiintifice, publicatii oficiale
si legale, recenzii etc. cu tangenta la tema lucrarii. Studiul s-a realizat incepand cu cele mai noi date si
mergand inapoi pentru a putea urmari evolutia subiectului examinat (RCM, 2014).

Au fost deschise urmatoarele tipuri de fisiere: fisiere bibliografice; fisiere tematice si fisiere de citate.

In scopul includerii maximului posibil de informatie cu probabilitate de a fi importants, au fost dezvoltate
studii, aspecte si proceduri de reflectie pe tot parcursul studiului bibliografic. Identificarea bazei de date
relevante pentru subiectele supuse cercetarii s-a realizat cu ajutorul platformei Web of ScienceDirect,
cu meniul derulat de cautare al software-ului EndNote (Keywords/Autor name/Jurnal/book title/Volume/
Issue/Pages). Au mai fost folosite Instrumentul Bibliometric National, bazele de date HINARI, elibrary.ru,
InformaWorld si SpringerLink. in plus, a fost efectuati incercarea de a include carti inrudite si alte puncte
de cercetare. Dupa analiza rezumatelor, sursele examinate au fost incluse in fisierele respective. Lucrarile
care nu au fost relevante pentru tematica cercetarii au fost excluse din baza de date.

REZULTATE SI DISCUTII

Mentenanta mijloacelor tehnice agricole

Mentenanta, din perspectiva teoretica, este definitad drept un complex de activitati care au ca scop
cresterea, pastrarea sau restabilirea fiabilitatii unui echipament? (Dhillon, B.S. 2002; Pintelon, L., Paro-
di-Herz, A. 2008). Aceasta definitie se concentreaza pe mentinerea sau marirea caracteristicilor stabilite
la proiectarea echipamentului si nu specifica modul de efectuare a interventiilor, modul de prelungire a
ciclului de viata al echipamentelor (Muchiri, P. et al. 2011).

24 . . . . . .

In domeniul mentenantei, desi nu este normalizat, termenul echipament include toate elementele, componentele,
mecanismele, unitétile functionale, subsistemele si sistemele care pot fi considerate individuale, inclusiv utilajele
agricole, autovehiculele etc.
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Situatia creatd a condus la aparitia mai multor componente si tdlmaciri referitoare la activitatile
de mentenanta. De exemplu, standardul SM EN 13306:2018 defineste mentenanta ca un complex de
activitati tehnice, administrative si de management, pe parcursul vietii unui echipament sau sistem, care
sunt destinate pentru mentinerea sau restabilirea acestuia Intr-o stare in care sa-si poatd indeplini functia
impusa (ST, 2016).

O alta definitie, mai ampla, a mentenantei este data de catre NATO, estimand-o ca un ansamblu de
masuri chemate sa puna sau sa repuna obiectul intr-o stare specificatd, pana la sfarsitul folosirii sale,
incluzand controlul, incercarile, intretinerea, modificarile, reparatia, restaurarea, reconditionarea, reuti-
lizarea, recuperarea si prelevarea unor piese din produse pentru a repara alte echipamente si vehicule
deteriorate (AAP-06, 2018).

Inceputul practicilor de mentenanti dateaza cu cel de-al Doilea Razboi Mondial.

In prima etapa (1940 — 1955), mentenanta era considerati ca o activitate cu importanti minora si
utild doar atunci cand a avut loc un refuz al echipamentelor. Intretinerile erau bazate pe principii de
rutind, iar mentenanta corectiva se efectua numai dupa aparitia starii limitd a echipamentului (Rachidi,
A. etal. 2012; Mobley, R.K. 2001).

Etapa a doua (1955 — 1975) se individualizeaza prin aparitia mentenantei preventive planificate si a
celei bazate pe timp. In aceasti perioadd, mai precis la inceputul anilor 60, activititile de mentenanti au
cunoscut o apreciere mai speciald prin aparitia sistemului de planificare si control al muncii in activitatile
de mentenanta (Horner, R. et al. 1997).

Etapa a treia (1975 -2000) se caracterizeaza prin modificarea strategiilor de mentenanta datorita
cresterii continue a cerintelor referitoare la fiabilitatea echipamentelor din toate domeniile, in special
din cel militar. Astfel, au aparut mentenanta centrata pe fiabilitate si mentenanta conditionald, au in-
ceput sa fie folosite sisteme de informare si managementul mentenantei asistate de calculator, 1n real-
izarea operatiilor de mentenanta au fost antrenate forta de munca calificata si lucrul in echipa, gandirea
proactiva si strategica (Arunraj, N. 2007).

Etapa curenta (2000 +) se caracterizeaza prin introducerea inspectiilor si evaluarii actiunilor de
mentenanta bazate pe riscuri pe intreg ciclul de viata, prin perfectionarea principiilor fiabilitatii centrate
pe mentenantd si a mentenantei conditionale, precum si prin dezvoltarea continua a sistemelor de infor-
mare $i management de mentenanta asistata de calculator (Cullum, J. 2016).

Politicile mentenantei referitoare la categoriile actiunilor de mentenanta sunt specifice pentru diferite
domenii, insa, ca structurd, cuprind aceleasi componente care au evoluat in timp (Honkanen, 2004; AAP-
06, 2018). In baza datelor din literatura de specialitate, propunem clasificarea sistemelor de mentenanta
conform prezentarii din figura 1. Astfel, sistemele de mentenanta pot fi grupate in functie de amploare si
in functie de planificare (LR, 2017; Santiago, G. 2017).

Lucrarile de mentenanta minore sunt lucrarile care se executa in baza unei cereri formale. Aceste
activitati nu necesitd instructiuni detaliate de lucru sau controale speciale si nu au impact asupra activitatii
de exploatare sau a resurselor si a termenelor angajate pentru alte lucrari.

Lucrarile de mentenanta curente sunt lucrarile care se executa imediat dupa ce s-a identificat necesitatea
lor, fara sa fie necesar un document prin care acestea sa fie initiate si fara sa fie necesara o aprobare formala.

Lucrarile de mentenantd majora sunt lucrari de amploare programate, stabilite pe baza de documentatii
tehnico-economice, care constau in reabilitarea si/sau restabilirea conditiilor normale de functionare
a echipamentelor care prezintd o comportare necorespunzatoare si/sau fenomene de degradare. Sunt
lucriri care necesitd dotare tehnica specializata si personal calificat (LR, 2017).

In functie de modul de planificare, lucrarile de mentenanti pot fi grupate in doua categorii distincte:
activitati de mentenanta preventiva si activitati de mentenanta corectiva.

Mentenanta preventiva (MP) reprezintd activitdtile de mentenantd realizate la intervale prestabilite
sau in concordanta cu anumite criterii prestabilite, avand ca scop diminuarea probabilitatii de refuz al
unui echipament (ST, 2016).

Activitdtile de MP se efectueaza in timp ce echipamentul inca lucreaza si este exploatat in conditii
normale de functionare. Se realizeaza prin inspectie sistematica, detectie, curdtire si Inlocuirea regulata
a elementelor cu anumite grade de defectare, de reguld, impreuna cu operatiile de revizie periodica si de
reglare (Vilarinho, S. et al. 2017).
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Figura 1. Clasificarea sistemelor de mentenanta

Activitdtile din cadrul mentenantei preventive sunt chemate sd Tmbunatateascd indicatorii de fi-
abilitate si disponibilitate a obiectelor si pornesc de la planul de mentenanta, care identifica sarcinile
de mentenanta si intervalele corespunzatoare, in functie de timpii de functionare sau de ciclurile de
functionare. MP include mentenanta sistemica, previzionala si conditionala.

Mentenanta preventiva sistemica (MPS) este o forma a mentenantei preventive care se realizeaza potri-
vit unui plan tehnic normat de interventii, avand in vedere timpul de functionare al echipamentului sau
gradul de uzura al acestuia. MPS este specifica fiecarui tip de echipamente in parte si cuprinde activitati de
intretinere, revizii si reparatii (Hupje, E. 2018). La randul sau, planul MPS poate fi organizat pe criterii ce
tin de intervalele de timp sau gradul de uzura dupa care se preconizeaza efectuarea interventiei.

MPS bazata pe timp se efectueazad in conformitate cu intervalele de timp stabilite in documentatia
tehnicd si include analiza datelor referitoare la refuzurile depistate in perioada de referinta, inlocuirea
sistematica a unor consumabile cu termen stabilit de exploatare, efectuarea anumitor reglaje, intretineri,
reparatii planificate pentru perioada stabilita.

MPS bazata pe gradul de uzura se efectueaza dupa un anumit numar de unitati de utilizare (distanta
parcursd, resursd consumata in unitati conventionale etc.), cu analiza ulterioara a tuturor refuzurilor si a
uzurii depistate pe parcursul consumului de resurse.

Mentenanta conditionald este o forma a mentenantei preventive, realizata prin intermediul urmaririi
parametrilor de uzura ai elementelor-cheie ale sistemului cu ajutorul unor instrumente specifice (anali-
zoare de uzura, de vibratii etc.), urmand ca interventiile de mentenanta sa fie realizate inainte de aparitia
defectului (Ahmad, R., Kamaruddin, S. 2012).

Mentenanta previzionald este o formd de mentenantd preventiva care este subordonata analizei de
evolutie a parametrilor semnificativi pentru degradarea echipamentului, ce permite amanarea sau plani-
ficarea interventiilor la un moment propice.

Mentenanta corectiva (MC) reprezintd activitatile care corecteaza starea functionald a unui echipa-
ment prin Inldturarea unui refuz si readucerea echipamentului in stare de functionare corespunzatoare
cerintelor stabilite de documentatia tehnica (ST, 2016; Marian, G., lonut, V. 1998).

Activitdtile mentenantei corective pot fi planificate si neplanificate. MC planificata se referd la
activitatile de mentenanta efectuate dupad un plan documentat prestabilit si urmareste scopul de a re-
duce timpul de nefunctionare. MC neplanificatd (mai este numitd si mentenanta reactiva) reprezinta
activitatile care se impun 1n cazul aparitiei unor refuzuri neprevazute.

In acelasi timp, dupi caracterul activitatilor, MC poate fi clasificati in doua grupe diferite:

a) MC curativa — are ca obiectiv repunerea echipamentului intr-o stare determinatd de functionare,
care sd-i permitd indeplinirea functiilor specifice. Aceste activititi se pot materializa prin reparatii,
modificari si amenajari care vizeaza suprimarea defectiunilor;

b) MC paliativa — are ca obiectiv oferirea posibilitatilor unui echipament de a-si indeplini, in mod
provizoriu, integral sau partial, functiile specifice. Se aplicd, de reguld, la locul aparitiei defectului, cu
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scopul de a crea conditii pentru deplasarea echipamentului la unitatea reparatoare sau pentru a fi trans-
portat, actiune urmata in mod obligatoriu de mentenanta curativa.

In Republica Moldova, termenul ,,mentenanti” a inceput sa fie folosit incepand cu anii 90 ai secolului
trecut, atunci cand, odatd cu trecerea documentatiei tehnice la limba romana, s-a simtit ca termenul
»intretinere tehnica” trebuie reinterpretat, dandu-i-se o talmacire mai larga (Marian, G., lonut, V.1998).
Astfel, prin introducerea conceptului de mentenanta s-a renuntat la termenul vechi, iar procesul astfel de-
numit a capatat un sens mai amplu, ingloband o evolutie concentrata a diagnosticarii, intretinerii tehnice,
pamentului (Marian, G. et al. 1999).

Referitor la nsusi procesul de mentenantd in Republica Moldova, astazi constatam o situatie destul
de alarmanta in legatura cu faptul ca, in perioada de independenta a tarii, domeniul mentenantei bazate
pe strategii si politici avansate nu a evoluat, practic, deloc. Cea mai mare parte a tehnicii agricole este
mentinutd, de regula partial, in stare de functionare prin interventii de mentenanta paliativa, adica prin
activitati de mentenanta cu caracter provizoriu (Marian, G. 2007).

In acelasi timp, experienta ultimilor ani pe plan mondial demonstreazi ci managementul mentenantei
si fiabilitatii a Inregistrat o evolutie incontestabila (Turcu, E. 2017; Hupje, E. 2018; Cullum, J. et al.
2016). Un loc aparte in aceasta evolutie il are mentenanta centrata pe fiabilitate (MCF), care reprezinta
ansamblul de actiuni si masuri aplicate cu scopul de a stabili nivelurile minime de mentenanta capa-
bile sa asigure fiabilitatea ceruta de citre documentatia normativa a echipamentului (Moubray, J. 2001;
Cheng, Z.-H. et al. 2013).

Cu alte cuvinte, MCF este un program ale carui obiective sunt:

- mentinerea fiabilitatii echipamentelor cu resurse minime;

- minimizarea si eliminarea consecintelor cauzate de refuzurile echipamentelor;

- reducerea costurilor de exploatare si mentenanta a echipamentelor.

In esenta, MCF reprezinti o strategie de mentenanta specifici la nivel de companie, implementata
in baza unui program optim de activitati care include analize ale modului de defectare si a sigurantei in
functionare folosind principiile fiabilitatii (Okwuobi, S. et al. 2018).

Esenta metodologiei MCF se reduce la monitorizarea fiabilitatii si rentabilitatii functionarii echi-
pamentului pentru reducerea sau eliminarea refuzurilor inainte de aparitia lor. Din acest motiv, In un-
ele cazuri MCF mai este numita mentenanta proactiva (Cheng, Z.-H. et al. 2013). Mai detaliat despre
mentenanta proactiva vezi subcapitolul Strategii in managementul mentenantei echipamentelor agri-
cole. Avand 1n vedere avantajele tehnico-economice ale MCF, se poate presupune ca anume acest tip
de mentenanta are perspectivele cele mai bune pentru implementare in activitatile unitatilor de agroteh
service din Republica Moldova.

Factorii care afecteaza performantele mentenantei echipamentelor agricole

Performantele mentenantei se cuantificd printr-un numar foarte mare de indicatori grupati in
urmatoarele categorii: indicatori tehnici (numarul de interventii, gradul de utilizare a echipamentului,
disponibilitatea echipamentului, stocul de piese de schimb); de timp (timpul mediu de raspuns, timpul
mediu pentru reparatii, timpul de mentenanta planificata, indicatori de performanta de timp a activitatii
de mentenantd); indicatori economici (costul specific al mentenantei, costul specific al utilizarii stocu-
rilor de piese de schimb, costul serviciului de mentenanta, ponderea mentenantei planificate, ponderea
costului de mentenanta in costul total, indicatori de productivitate, ponderea costului contractului in
bugetul mentenantei); indicatori pentru clientii de servicii (evidenta avariilor, supravegherea satisfactiei
date de mentenantd) (Costinas, S., Comanescu, G. 2004).

In practica, performantele mentenantei se estimeazi doar cu o parte din indicatorii mentionati si
anume cu acei care au ponderea cea mai mare asupra factorilor analizati. De exemplu, Kumar a grupat
principalii factorii de influentd a performantei mentenantei in doud categorii: interni si externi (Kumar,
U. 2006). Prin factorii interni, performantele mentenantei se estimeaza in timpul realizarii activitatilor
de mentenanta, iar prin factorii externi — dupa acordarea serviciilor de mentenanta (fig. 2).

Cunoasterea factorilor interni este extrem de importantd deoarece permite analiza acestora si intre-
prinderea masurilor adecvate pentru a inlatura neconformitatile existente (Oliveira, M. et al. 2016; Sa-
mat, H. et al. 2011). Performantele externe reflectd competitivitatea serviciilor acordate exprimate prin
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satisfactia clientilor si trebuie scoase in evidenta pentru a contracara factorii interni inadecvati, lucru
care va asigura o fiabilitate sporitd a echipamentelor supuse mentenantei (Parida, A., Kumar, U. 2016).

- calitatea serviciului

. .. - prima de li
Functie de factorii prima cefvrare , o
= j - sanatate, siguranta si protectia mediului
externi

- extinderea pietii

- satisfactia pdrtilor interesate
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- cost si profit,
- abilitate si competentd,

Functie de factorii
interni

- fiabilitate si eficienta utilizdrii resurselor,
- echipamente si procese,

Performan

- sarcina de mentenatdar

Figura 2. Performantele mentenantei (adaptare dupa Kumar, U. 2006)

Cercetatorii de la Universitatea Tehnologica din Luled (Suedia) evidentiaza sapte criterii pentru es-
timarea performantelor mentenantei: 1) performante de proces; 2) costuri de mentenantd; 3) activitati
de mentenantd; 4) satisfactia clientilor; 5) calitatea mentenantei, cresterea competitivitatii, instruire si
inovare; 6) sanatate, sigurantd si probleme de mediu; 7) satisfactia personalului (Parida, A. 2007).

Analizand oportunitatile de imbunatatire a performantelor mentenantei, un grup de cercetatori de la
Universitatea din Warwik (Marea Britanie) au structurat cei mai importanti factori de influenta asupra
performantelor mentenantei grupandu-i dupa cum este prezentat in figura 3 (Cholasuke, C. et al. 2004).
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Figura 3. Cheia unui management al mentenantei de succes care duce la maximizarea profitului
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organizatiei (adaptare dupa Cholasuke, E. et al. 2004)
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Strategii In managementul mentenantei echipamentelor agricole

In cadrul activitatilor de mentenanti a echipamentelor agricole, strategiile dezvoltate in acest scop se
incadreaza in doua categorii. Prima include activititile de mentenanta neplanificate, precum inlaturarea
defectiunilor aparute si inlocuirea pieselor uzate. A doua strategie implica activitati planificate, care
includ lucrari de mentenanta proactiva si reactiva (Marian, G., lonut, V. 1998).

Activitatile de mentenanta proactiva se realizeaza Tnaintea producerii unui refuz si sunt chemate sa
consolideze tehnologiile de mentenanta planificatd preventiva si predictiva in vederea prevenirii oricarui
refuz (Tsantiotis, D. et al. 2007). Scopul final al mentenantei predictive este reducerea costurilor de
mentenanta 1n exploatarea echipamentelor agricole.

Mentenanta proactiva este o0 metoda bazata pe analiza combinatd a urmatoarelor componente:
trasabilitatea si veridicitatea datelor de exploatare a echipamentelor care, implicit, include analiza car-
acterului refuzurilor aparute si a cauzelor generatoare ale acestora; rezultatele indicatorilor mentenantei
predictive (vibratii, zgomote etc.); informatia referitoare la mentenanta preventiva planificata, in special
cea efectuata cu utilizarea obligatorie a produselor software performante (Turcu, E. 2017).

Activitatile de mentenanta reactiva se refera la activitatile neplanificate sau cu nivel redus de planifi-
care. In toate cazurile este necesar si se analizeze cauzele aparitiei refuzurilor, si se efectueze recalibrari
si reproiectari. De reguld, mentenanta reactiva a tehnicii agricole se efectueaza atunci cand in companie
nu exista o strategie de prevenire a refuzurilor si este mult mai costisitoare din cauza timpului de intr-
erupere a lucrdrilor agricole. Aceste activitati se realizeaza, in special cu piese care sunt ieftine si usor
de Inlocuit, astfel incat echipamentul sd-si exercite functiile o perioada limitata de timp, necesara pentru
finisarea lucrarilor urgente planificate (Mbohwa, C., Mwanza, B. 2016).

In acelasi timp, activitatile reactive includ sarcini de constatare a esecurilor, de recalibrare si reproiectare,
realizate dupa momentul defectarii unui echipament in scopul corectarii defectiunii aparute. Ele vizeaza restabil-
irea starii tehnice de buna functionare a echipamentului, repararea sau remedierea acestuia cu scopul readucerii
lui la capacitatea de a-si indeplini functia specifica (Pintelon, L. et al. 2006; Khodabakhshian, R. 2013).

Pentru efectuarea lucrarilor de mentenantd a echipamentelor agricole din cadrul unei organizatii,
aceasta poate opta pentru aplicarea uneia sau mai multor metode recomandate 1n literatura de speciali-
tate (Bajenescu, T. 2003; Lupescu, O. et al. 1999):

- metoda individuald de mentenanta;

- metoda de mentenantd pe subansambluri;

- metoda de mentenanta prin folosirea echipamentelor de rezerva;

- metoda de mentenanta in flux.

De exemplu, se recomanda folosirea metodei grafice pentru organizarea si programarea executarii
lucrarilor de mentenanta.

Rolul intreprinderilor de servicii tehnice pentru fermieri este in permanenti dinamici. in primul
rand, s-au schimbat valorile beneficiarului cu privire la echipamentul agricol procurat. Daca, initial,
beneficiarul de tehnica agricola era preocupat de raportul calitate/pret, acum acestia mizeaza mai mult
pe disponibilitatea mijlocului tehnic 1n perioada cand el trebuie sa functioneze si pe capacitatea acestuia
de a-si exercita functiile o perioada cat mai mare cu cheltuieli minime de exploatare si mentenanta.
regaseste in mai multe lucrari ale autorilor autohtoni si din strainatate (Marian, et al., 1999; Kopnees,B.
et al. 2017; Cy0aeBa, A. 2015; Lupescu, O. et al. 1999; Pintelon, L., Gelders, P. 1992; Kumar, U. et al.
2014). Practic toti accentueaza importanta performantelor mentenantei in asigurarea calitatii echipa-
mentelor agricole. In acelasi rdnd, se mentioneaza ca cresterea continui a eficientei utilajelor agricole
special prin implementarea metodelor de firma in locul autoservice-urilor sau celor acordate de firme
obisnuite de prestari de servicii agrotehnice (Kymnapes, JI. 2019; Khodabakhshian, 2013).

O imagine de ansamblu a principalelor functii ale centrelor dealer de agroteh service a fost datd de un
grup de cercetatori din Rusia (Cyxoctaser, I1.I. 2005; Makyes, B. et al. 2014; Kopuees, B. et al. 2017,
Msuno, O. et al. 2017), grupandu-le in urmatoarele categorii:

- cercetarea pietei, organizarea publicitatii produselor si determinarea cererii efective;
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- formarea comenzilor pentru produse, executarea contractelor cu furnizorii si receptia produselor
dupa cantitate, calitate si completare, efectuarea serviciului de prevanzare a produselor si livrarea aces-
tora catre consumator;

- analiza si satisfacerea reclamatiilor consumatorilor in perioada de garantie, asigurarea bunei
functionari a echipamentelor prin operatii de mentenanta pe baza de contract;

- asigurarea beneficiarilor cu piese de schimb pe intreaga perioada de functionare a masinilor;

- organizarea cursurilor de instruire pentru personalul beneficiarilor de tehnica agricola, preocupat
de exploatarea si mentenanta acesteia, conform regulilor de exploatare si serviciilor tehnice stabilite de
catre firmele producatoare;

- asigurarea beneficiarilor de tehnica agricold cu documentatie tehnicd si normativa privind
constructia, exploatarea si mentenanta echipamentului procurat sau reparat;

- informarea consumatorului despre modificarile aduse constructiei echipamentului;

- colectarea si transferul catre producator a informatiei despre calitatea si fiabilitatea maginilor vandute.

Pentru realizarea acestor functii, in conditiile intreprinderilor de agroteh service din Republica Mol-
dova, este necesar sa se revitalizeze sectorul de mentenanta a tehnicii agricole prin solutionarea unui
numar maxim de activitati bazate pe implementarea managementului total al calitatii in firmele respec-
tive. Evident, aceasta este o activitate complexa ce include, In primul rand, schimbarea mentalitatii
intreprinderilor de agroteh service, lucru posibil prin perfectionarea sistemului de pregatire a cadrelor

stiintifice cu abordare complexa, interdisciplinara a aspectelor tehnice, economice, sociale si de mediu.

CONCLUZII

In baza analizei datelor din literatura de specialitate si a cercetarilor preventive realizate de citre noi la
nivel local s-a observat ca in Republica Moldova au loc schimbari majore in vederea asigurarii cu tehnica
performantd, Insa exista restante la subiectele ce tin de organizarea sistemului de mentenanta a echipamen-
telor agricole, lipseste o strategie clara care ar viza perfectionarea mentenantei acestor echipamente.

Au fost analizate avantajele si dezavantajele celor mai raspandite tipuri de mentenantd din per-
spectiva folosirii acestora in conditiile actuale de dezvoltare a Republicii Moldova. S-a constatat ca
mentenanta centrata pe fiabilitate are cele mai bune sanse de a fi implementatd, in special prin interme-
diul centrelor de agroteh service de tip dealer.

In situatia actuala din Republica Moldova, problema asiguririi performantelor de mentenanti
obtine noi valente si trebuie examinata din mai multe perspective bazate pe cercetari concrete, pentru
conditii concrete. Acest lucru motiveaza continuarea cercetarilor cu privire la caile de imbunatatire a
performantelor mentenantei tehnicii agricole in Intreprinderile de tip agroteh service.
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Abstract. The article refers to the design of the technical means of automating food preservation processes
using natural cold. At the level of the invention, automatic ventilation holes have been developed for both freezing
and storage, for storing fruits and vegetables. At the same time, technical means of control have been proposed and
argued for different methods of ice formation in natural cold installations.
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Rezumat. Articolul se refera la elaborarea mijloacelor tehnice de automatizare a proceselor de conservare a
alimentelor cu utilizarea frigului natural. Au fost elaborate, cu statut de inventie, guri de ventilatie automatizate
atat pentru ghetarii, cat si pentru depozite pentru pastrarea fructelor si legumelor. Au fost propuse §i argumentate
mijloacele tehnice de control pentru diferite metode de formare a ghetii in instalatiile cu frig natural.

Cuvinte-cheie: Depozite; Frig natural; Automatizare; Gura de ventilatie; Ghetarii; Utilaj electric; Depozitare;
Fructe: Legume.

INTRODUCERE

In conditiile actuale de crestere sporita a populatiei globale (un miliard de persoane in anul 1830,
3 miliarde n 1960 si circa 7,7 miliarde in prezent) si, respectiv, a necesarului de productie agricola si
de produse alimentare in general, problema utilizarii frigului natural devine extrem de importanta atat
pentru o mai buna utilizare a hranei, cat si pentru reducerea necesarului de energie electrica utilizata la
producerea frigului artificial.

Trebuie sd mentionam cd, pentru nivelul actual de dezvoltare a civilizatiei, frigul natural are o utili-
zare foarte redusa. In acest sens, tema prezentului articol are un dublu scop:

a) sa reactiveze interesul pentru acest domeniu;

b) sa aduca contributii tehnico-stiintifice Tn acest domeniu util umanitatii.

Tehnica traditionala ce utilizeaza frigul artificial pentru conservarea alimentelor este daunatoare din
punct de vedere ecologic deoarece foloseste diferite tipuri de freon, necesita consum important de ener-
gie electrica si incaperi suplimentare pentru instalarea utilajului specific.

Tehnica netraditionald de folosire a frigului natural este ecologicd (exclude utilizarea freonului),
energoeconomicd — consumul de energie electricd pentru formarea ghetii fiind redus — §i nu necesita
incaperi frigorifice suplimentare, ceea ce are ca rezultat imbunatatirea indicilor economici (Volconovici,
L., Cernei, M. et al. 1996). in plus, instalatiile cu frig natural asigura atat temperatura, cat si umiditatea
necesara de pastrare a produselor alimentare. De aceea problema utilizarii frigului natural la conservarea
alimentelor este deosebit de actuala.

In articol se studiaza in special problema frigului natural pentru pastrarea fructelor si legumelor.

MATERIALE SI METODE

Utilizarea frigului natural in tehnica conservarii produselor alimentare permite reducerea considera-
bila a puterii electrice si a consumului specific de energie electrica la utilizator. Spre exemplu, economi-
sirea a 1 kWh de frig la consumator permite economisirea a cel putin 10 kWh la centrala termoelectrica,
considerand un randament de n =0,35 si utilizind o linie de alimentare cu energie electrica cu n,=0,9 si
un frigider cu n =0,32.

Randamentul global energetic al instalatiei, de la combustibilul introdus in termocentrald pana la
consumatorul frigorific este de: n=n,M,1,=0,35-0,9-0,32~0,1.
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Se evidentiaza doud preocupari actuale in tehnica conservarii produselor alimentare cu utilizarea
frigului natural (Volconovici, L., Cusnir, M. 1992) si anume:

» claborarea modelelor matematice ale instalatiilor cu frig natural;

» dezvoltarea creativitatii tehnice, prin inventii si brevete in domeniul acumularii si utilizarii frigu-

lui natural, in scopul perfectionarii si cresterii performantelor.

Instalatiile cu frig natural, la care se refera instalatiile sezoniere (acumulatoare-racitoare cu apa) si ghe-
tariile automatizate ce se utilizeaza pe parcursul intregului an, sunt elaborate, in mare parte, doar la nivel
de concept, cercetarile stiintifice in domeniu fiind la etapa incipienta si indreptate spre (Cernev, A. 2008):

e elaborarea modelelor matematice in domeniu;

» fundamentarea regimurilor de functionare, a parametrilor tehnologici, constructivi si de control

ai instalatiilor cu frig natural;

» elaborarea mijloacelor tehnice de control si a algoritmilor de dirijare a utilajului electric in pro-

cesul acumularii si utilizarii frigului natural.

REZULTATE SI DISCUTII

Orice sistem tehnic de reglare automatd a proceselor tehnologice (inclusiv a gurii de ventilatie cu
actionare automatd) include sursa de alimentare cu energie electrica, traductorul, panoul de reglare si
elementul/elementele de executie (Volconovici, A. 2009) (fig. 1).

SA
/ v \
T S PR — EE

Figura 1. Sistem tehnic tip de reglare automata a deschiderii gurii de ventilatie in functie de
temperatura aerului atmosferice: SA — sursa de alimentare cu energie electrica; T — traductor;
PR — panou de reglare; EE — element de executie; t — temperatura aerului atmosferic

In continuare este prezentata functionarea gurii de ventilatie cu deschidere automati pentru ghetarie
(fig. 2) si pentru depozitul de pastrare a fructelor si legumelor (fig. 3) in functie de temperatura aerului
atmosferic si fara folosirea sursei de alimentare cu energie electricd, a traductorului si a panoului de
reglare, adica fara a consuma energie electrica.

1.Gura de ventilatie cu deschidere automata pentru ghetarie (Volconovici, A. 2009). Gura de ven-
tilatie a ghetariei congine un obturator oscilant in forma de parghie cu doua brate fixate articulat si un
limitator de rotatie. Unul dintre bratele parghiei este prevazut cu o camera cu volum variabil prin inghet
si piston cu arc ce se sprijind pe peretele acesteia (fig. 2 a).

Principiul de functionare este urmatorul: cand temperatura aerului atmosferic este pozitiva (¢ > 0°C),
gura de ventilatie a ghetariei este inchisa, iar la temperaturi mai joase de 0°C apa din camera cu volum
variabil ingheatd si mareste bratul stang (fig. 2 b). Ca rezultat, gura de ventilatie se deschide. La tem-
peraturi pozitive ale aerului atmosferic gheata din camera cu volum variabil se topeste si, sub influenta
pistonului cu arc, revine la pozitia initiala (are loc echilibrarea bratelor si inchiderea gurii de ventilatie).

Acest proces de Inchidere si deschidere a gurii de ventilatie in ghetarii are loc automat, in functie de
temperatura aerului atmosferic.

2. Gura de ventilatie cu deschidere automata pentru depozitul de pastrare a fructelor si legumelor
(Bonkonoswuu, JI. 2019). Spre deosebire de gura de ventilatie cu deschidere automata pentru ghetarie,
gura de ventilatie pentru depozitul de pastrare a fructelor si legumelor are un invelis izolant 1n partea
interioard a camerei cu volum variabil. Prezenta invelisului termoizolant permite evitarea influentei
temperaturii aerului atmosferic din interiorul depozitului de fructe si legume asupra camerei atunci cand
gura de ventilatie este inchisd.-Rezultatul tehnic consta in deplasarea centrului de greutate in camera cu
volum variabil atunci cand apa se transforma in gheata si invers.

Gura de ventilatie a depozitului pentru pastrarea fructelor si legumelor contine: piston, arc, camera
cu volum variabil prin inghet, ax, limitator si invelis termoizolant al camerei cu volum variabil (fig. 3).
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Dr — deschidere fixd; Dv — deschidere variabild; / — temperatura aerului atmosferic
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CG; - /lgheaté > 1lapé

b)

Figura 2. Gura de ventilatie pentru ghetarie: 1 — ghetarie; 2 — gura de ventilatie; 3 — piston;

4 —arc; 5 — camera cu volum variabil prin inghet; 6 — ax, 7 — limitator; CG » CG,— centre de greutate
ale bratelor gurii de ventilatie;CG,’ — centru de greutate la transformarea apei in gheafa,

Ighea‘a, lapd — lungimile bratului stang atunci cand in camera cu volum variabil avem gheata, respectiv apd

~
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Figura 3. Gura de ventilatie pentru depozitul de pastrare a fructelor si legumelor 6. 1 — depozit pentru pastrare a
fructelor si legumelor, 2 — gura de ventilatie; 3 — piston; 4 — arc; 5 — camera cu volum variabil prin inghef; 6 — ax;
7 — limitator,; 8 — invelis termoizolant; a — obturator oscilant

Principiul de functionare este urmatorul: cand, sub influenta temperaturii scazute a aerului atmosferic
din exteriorul depozitului, apa din camera cu volum variabil se transforma in gheatd, gura de ventilatie a
depozitului pentru pastrarea fructelor si legumelor se deschide. In continuare, cand temperatura aerului
atmosferic din afara depozitului este pozitiva, gheata din camera cu volum variabil se transforma in apa
si bratul gurii de ventilatie se micsoreaza. In acest caz, centrul de greutate al camerei cu volum variabil se
misca spre centrul gurii de ventilatie si gura de ventilatie se inchide pentru a nu intra aerul atmosferic cald.



Anatolie DAICU, Victorin SLIPENCHI, Onorin VOLCONOVICI, Ala CHIRSANOVA, Ina VOLCONOVICI, Natalia CUSNIR. Contributii la elaborarea mijloacelor tehnice... (95-102)

98 Stiinta agricola, nr. 2 (2019)

Gura de ventilatie prezentatd este mult mai simpla si mai ieftina decat gura de ventilatie cu actionare
electrica.

Aceasta instalatie poate fi utilizata in cazul cand temperatura aerului din exteriorul depozitului este
negativa, iar temperatura aerului in interiorul depozitului este pozitivd. Cand temperatura aerului din
exteriorul si interiorul depozitului este pozitiva, gura de ventilatie este inchisa.

In cazul in care avem nevoie ca gura de ventilatie si se inchida nu la 0°C, dar, de exemplu, la -1°C
(aceasta este valoarea minima a temperaturii de pastrare a strugurilor), in camera cu volum variabil prin
inghet se va utiliza apa saratd cu concentratia de 5-7%, fiind totodata prevazut un orificiu de schimb al
lichidului (Ceipru, K. 2002).

Pentru utilizarea celor doua metode de formare a ghetii in ghetarii pentru pastrarea fructelor si legu-
melor (naturald si in flux cu circulatia permanenta a apei) este necesar de conceput mijloacele tehnice
de automatizare.

Automatizarea procesului de formare a ghetii prin metoda naturala este prezentata in figura 4.

La formarea ghetii, rezistenta electrica creste de 500 ori in comparatie cu stratul de apa racit. Atunci
cand are loc racirea stratului de apa, curentul electric la releu (RC) este cel necesar si contactul (RC1)
este deschis, ceea ce asigurd ca robinetul electric (3) sa fie inchis. In cazul cand apa se transforma in
gheata, rezistenta electrica a stratului de apa creste si curentul electric la releu devine mai mic decat cel
necesar, respectiv contactul se inchide, iar aceasta asigura deschiderea robinetului electric. Atunci cand,
in ghetarie, intre electrozi (4) apare o cantitate de apa, curentul electric la releu devine din nou egal cu
cel necesar, contactul se deschide, iar robinetul electric se inchide. Procesul se repeta continuu.

U=220v

RCI1
m

trr 220112V

Figura 4. Automatizarea procesului de formare a ghetii prin metoda naturala: 1 — ghetarie;
2 — sistem de alimentare cu apa, 3 — electroventil; 4 — electrozi; RC, RCI — releu de curent si contac-
tul normal deschis; tr-r 220/12 V — transformator 220/12 V; U — tensiunea in retea; | — distanta intre
electrozi; s — suprafata verticala a stratului de apa racita

Schemele electrice (echivalente) ale procesului de racire a apei si formare a ghetii sunt ptrezentate
in figura 5 a) si b).
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Figura 5. Schemele electrice (echivalente) ale procesului de rdcire a apei (a) si formare a ghetii (b):
u, u,— tensiunea necesara i tensiunea sub nivel la bornele releului RV; t, t,— curentul electric necesar §i
curentul electric sub nivel ce asigura tensiunea necesara si tensiunea sub nivel la bornele releului RV;

T,=T, T,y — curentul electric in circuit al procesului de rdcire a apei (a) si formare a ghetii (b)

Pentru circuitul (a) avem relatia:
u=u,+t,-r, (1)

sau u=u, +7, -7, (2).

Avand in vedere cd ¥, = p—, unde p_— rezistenta electrica sprecifica a apei:
S a

[
u=u,+7,-p— 3)
s
/ _
sau —= U—u, 4).
s TP
In mod general —< U (9).
Y
Pentru circuitul (b) avem relatia
U=uy+7y Ty, (6)
[
SAU U = Uy + Ty Ty = Uy +Ty - Py, — (N,
S
/ _ _
de unde —= Hohy M (8).
S Ty Pg To300-p,
In mod general ! > Mt ).
s 7,-500-p,
Din relatia de mai sus rezulta:
u—u, 1 u—1u,
e (10).

t.op s 7,-500-p,
In asa mod calculam distanta dintre electrozi (1) si suprafata verticala (S) a stratului de apa racita.
Pentru automatizarea procesului de formare a ghetii si pentru dozarea cantitatii de apa destinate raci-
rii cu scopul de a asigura orice Tndltime a stratului de apa in ghetarie, unul dintre electrozi este infasurat
cu fasii izolante, cum este prezentat in figura 6. In acest caz avem atat fasii izolante (5), cat si neizolante
(6). Astfel, pe unul dintre electrozi avem fasii conductoare si neconductoare de curent electric.
Robinetul electric nu se inchide pana cand nivelul apei in ghetarie nu atinge inaltimea fasiei izolate.
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Astfel are loc dozarea cantitatii de apa in ghetarie. Automatizarea procesului de formare a ghetii are loc
dupa modelul prezentat in figura 6.

Rezultatul tehnic consta in dozarea cantitatii de apa si formarea stratificata a ghetii in ghetarie.
U=220Vv

RCI
m

tr-r 220/12V

—

Figura 6. Automatizarea procesului de formare a ghetii si dozarii cantitatii de apa destinate racirii:
5 — fasii izolate; 6 — fasii neizolate

O altd metoda de automatizare a procesului de formare a ghetii prin metoda naturala este utilizarea

relatiei dintre durata de formare a ghetii (1) si temperatura aerului atmosferic (t) (fig. 7).
T,0re
pul

5=0,5cm

o -5 -10 -15 -20 -25 7©,°C

Figura 7. Relatia dintre durata de formare a ghetii t $i temperatura aerului atmosferic t: 0=0,5 cm — grosimea
stratului de apa in ghetarie

Masurand durata de formare a ghetii cu un generator de impulsuri (GJ) si cu contoare de impulsuri
(CJ), iar temperatura aerului atmosferic — cu traductoare de temperaturd (TT), observam cum depinde
durata de formare a ghetii de temperatura aerului atmosferic.

De exemplu, cand t=-5°C si =3,5 ore , t=-10°C si 1=2,5 ore sau t=-15°C si =2 ore, aceasta inseamna
ca stratul de apa cu grosimea 6=0,5 cm a Inghetat si este necesar de turnat urmatoarea cantitate de apa
pentru racirea si formarea ghetii.

Pentru aceasta este necesar ca cele doud semnale (t si 7) sa fie transmise la intrarea elementului logic
,»$1”, 1ar mai departe la amplificator si ventilul electric (VE).

Schema structurala (a) si standul de laborator (b) al traductorului pentru formarea ghetii elaborat pe
baza seriei ,,logica $J” sunt prezentate in figura 8.

Automatizarea procesului de formare a ghetii prin metoda in flux cu circulatia permanenta a apei este
prezentata in figura 9.
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a) VE b)
Figura 8. Schema structurala (a) si standul de laborator (b) a traductorului pentru formarea ghetii:
GI — generator de impulsuri (SI-302); CI — contoare de impulsuri (SI-114); A — amplificator (SI-401);
TT - traductoare de temperatura (TSP-9003); SI — elemente logice (SI-102, SI-105); VE - ventil elec-
tric conectat la traductor

In acest caz sunt utilizate doua vase unite intre ele, un vas fiind ghetdria (1), iar celalalt vas — un acumula-
tor cu apa (2) cu pereti izolati. Pompa (3) asigura circulatia permanenta a apei in ghetarie si in acumulatorul
cu apa (2). Atunci cand apa ingheatd, scade nivelul de apa In acumulatorul cu apa controlat de traductorul
de nivel (4) care, prin intermediul panoului de dirijare (PD), asigura deschiderea electroventilului (6). Cand
nivelul apei In acumulatorul cu apa creste, traductorul de nivel, prin intermediul panoului de dirijare, asigura
inchiderea electroventilului la sistemul de alimentare cu apa (5). In continuare procesul se repeta.

Dupa ce au fost concepute mijloacele tehnice de automatizare a procesului de pastrare a fructelor si legu-
melor cu utilizarea tehnicii frigului natural se pot elabora schemele functionale de automatizare in domeniu.

Figura 9. Automatizarea procesului de formare a ghetii prin metoda in flux cu circulatia permanenta

a apei: 1 — ghetarie; 2 — acumulator cu apa (cu pereti izolati);, 3 — pompa pentru apa,; 4 — traductor

de nivel; 5 — sistem de alimentare cu apd, 6 — electroventil; PD — panou de dirijare; 7 — pulverizator
electromecanic, 8 — teava

CONCLUZIT

Problema utilizarii frigului natural este foarte importantd atat pentru o mai buna utilizare a produ-
selor alimentare, cat si pentru reducerea necesarului de energie electrica utilizatd pentru producerea
frigului artificial.

Tehnica netraditionala de folosire a frigului natural este ecologica (exclude utilizarea freonului), este
energoeconomica (necesitd un consum redus de energie electrica la formarea ghetii) si nu necesita nca-
peri frigorifice suplimentare, ceea ce are ca rezultat imbunatatirea indicilor economici. Instalatiile cu frig
natural asigura atat temperatura necesara, cat si umiditatea optima de pastrare a produselor alimentare.

Au fost elaborate, cu statut de inventie, guri de ventilatie automatizate pentru ghetarii si pentru de-
pozite in vederea pastrarii fructelor si legumelor fara consum de energie electrica.

Au fost elaborate si argumentate mijloace tehnice de control pentru diferite metode de formare a
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ghetii in instalatiile cu frig natural, ceea ce a permis automatizarea procesului de conservare a aliment-
elor cu utilizarea frigului natural.
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THEORETICAL RESEARCHES
OF SEED MOVEMENT IN RADIAL SEED TUBE

Viadimir SERBIN, Andrei GHEORGHITA
State Agrarian University of Moldova

Abstract. The article presents theoretical studies of seeds movement in the radial seed tube. Mathematical
dependencies that describe the movement of seeds in the air stream through the rotating seed tube have been
established. The pattern of seeds moving along the seed tube in the function of the rotation angle, depending on
the airflow speed and the angular speed of the planting section working wheel, has been determined. It has been
proved, that to ensure the process of seed supply to the shutting working body, the air stream speed in the seed tube
should be in 3... 4 times higher than the critical seed speed.

Key words: Rotating seed tube; Airflow; Second-order differential equation; Angular rotor speed; Taylor’s
range; Critical seed speed.

INTRODUCTION

One of the reasons leading to the disruption of the normal functioning of the technological process of
the rotary-hole seeder is the long duration of the movement of seeds through the seed tube. It is proved that
increasing the speed movement of the seeder occurs seed ejection on soil surface, due to the delay in the
seeds supply to hole formers. Therefore, in order to make an reasonable choice of seeder working regimes
and to manage them correctly, it is necessary to have data about seeds movement patterns through the seed
tubes. The seed tubes of a rotary-hole seeder in rotor rotation plane can, in principle, be installed with diffe-
rent axial orientations. The seed tube leading directional parameter can be the angle formed by the longitu-
dinal axis of the seed tube and rotor radius passing through the alveolar (suction cup) of the sowing device.

Theoretically, it is impossible to exclude options with any values of seed tube installation angle.
However, the most practical interest represents, of course, seeders with the installed seed tube at angles
of 0 ... 0...n/2 radians. Further, seed tubes with a zero-installation angle will be called radial, with an
installation angle of n/2 radian-tangential.

MATERIALS AND METHODS

The seed, separated from the sucker and caught in rotating seed tube channel, begins to move along
it in airflow (Figure 1). In this way, the applied force to the seed also includes the force of the air force,
which is determined by the well-known formula (JIetommaes, M.H. 1955; Typoun, b. I'. u ap. 1967):

Figure 1. Seed movement scheme in the seed tube:
I-seed; 2-seed; r - radius of sowing device, g-rotation angle of seed tube; ¢ - seed dropping angle in
seed tube; R_- air jet force acting on the seed; P_- Coriolis acceleration force.



Viadimir SERBIN, Andrei GHEORGHITA. Theoretical researches of seed movement in radial seed tube (103-108)

104 Stiinta agricola, nr. 2 (2019)

A\ 2
R = kpF (u - X)
where: F - mid-cut seed section;
u - air speed in the seed tube;
x- seed speed relative to seed tube
In the force’s projections on the coordinate axis, the equation of seed movement in the seed tube will
be as follows:

mx= R _+ j+ mgSinp — F,

(M

2
N+ P —mgCosp =0 ;;
Meaning that:
F,= IN= f{mgCosp — F,) @
We get:
mx= l(pF(u— X)2 + mo’ x + mgSing — f(mgCOS(p - 2mcoX) )
By dividing all the terms of this equation by the mass of the seed, it will have:
¥=k (u-x) +o’x+gSing — f(gCosp — 2wx) ©

The following observation is required regarding the resulting equation. As can be seen from the equili-
brium equation, the seed bond reaction, caused by gravity and Coriolis, can change in direction depending
on what sum sign of these forces will be. What is clear is that with the increase in the seed tube rotation
angle and with the increasing seed movement speed, the effect of the Coriolis force on the reaction of the
connection will become predominant. Then according to (4), provided that the , force of friction in the spe-
cified expression changes its direction. In fact, this does not happen. Therefore, when solving the equation
of reaction of the seed relation with the seed tube should be taken by its absolute value i.e.

¥=k (u—x) +w’x + gSing — f|gCosp — 2w o

Thus, the seed movement in the seed tube is described by the second-order differential equation,
which is non-linear relative to the first derivative function. As is known, equations of this type are not
solved in quadrature (Kamke, 3. 1976). To solve such equations approximate methods are usually used.
We will look for a solution to this equation in the form of Taylor’s series by sequentially differentiating
(bepmant, A.®., Apamanosuy, N.I". 1971; ITuckynos, H.C. 1978; KopH, I'., Kops, T. 1984; bponmreiin,
W.H., Cemennses, K.A. 1986). A function of type x = f (t) expanded in a Taylor’s series has the form:

l. fIN l.
t) +#(t— t,) +...

x= 1(f)= f(t0)+%t0)(t_to)+%!0(z_ 0

M(t—to)”

n! (8)
Applied to the equation being solved, we express time through the seed tube rotation angle. Because

oLy = @, 0= we will have:

@ a

where: ¢ - seed tube rotation angle,

o - seed tube angular speed.

Therefore, the desired equation solution, expressed in the formula of Taylor’s series, will be as
follows:

+

t

0
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e )2 ). Wy
A ey

0] n! 1)

|
3! ©)
Let’s show the validity of the expansion of this equation in a row. First of all, it should be noted that
the function under consideration has sufficient signs of convergence: firstly, it is differentiable infinitely
many times, secondly, all members of the series are positive, moreover, the general term of the series
with an unlimited increase in its number tends to zero.

¢_¢0 <1

@ (10)

The interval or numerical axis, on which the convergence of this series is examined is determined

from the operating conditions of the seeder sowing system. As it can be seen from figure 1, the seed

from the alveoli, gets into seed tube when it is rotated through an angle ¢ . Subsequent seed movement

along the seed tube continues until it rotates through an angle, which, according to the conditions of the
problem, should not exceed n/2 radian:

p<Z
2 (1)
Thus, the seed movement, expressed in a series of Taylor function, interest us only in the numerical
axis interval, limited by the rotation angles of ¢, and n/2. However, not every seed tube angular velocity
satisfies the sign of convergence. From (10) we find that:

CI))‘Q) - (00‘

So in the range of seed tube rotation angles with boundary values (j ,=0; j , = 7/2) we have:

w="=15204dd/ ¢
2 (12)
The practical value of the seeder rotor angular speed is 4...10 rad/s. Therefore, it is obvious that this
condition for the convergence of the series is fulfilled with a large margin. Therefore, for the seed tube
angular speed exceeding the speed of 1.52 rad/s, the resulting series has signs of convergence, and its
sum in the rotation angles range of (¢ , ©/2) tends to the value of the desired function. The problem solu-
tion accuracy is limited by a member of the series, containing the fourth derivative function. The terms
coefficients of the series are found by equation (7) sequential differentiation.

" =2k, (x'x" —ux")+ @’ x" + gwCos¢p — f|- gwSing - 2ax"

. (13)
" =2k, ((x")2 +x'x" — ux'”)+ @’x"—gw’Sing — f‘— gw’Cosp —2wx"|.. (14)
Initial conditions of seed movement:
Q=P X =1, = {&);Xé = /(&) =0
@ @ (15)

where: r, — alveoli device radius, or the distance from the seed tube to the rotation axis.
Other members coefficients of the series are determined from the expressions:

%" :f”(&j :ki.uz + COZXO + gSln([)O — fgCOS(DO
w (16)
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x)=f "'(&j =2k ux] + gwCosp, — f|- gaSing, - 2ax,

@ (17)
mn_ v ¢0 _ ”\2 " 2.n 2 Qx
x,=f L—)—ﬂq ((xo) —ux0)+a) x, —gw Sinp, —
w
— ﬂ— gw’ Cosp, — 2ng1’ s

To determine the numerical values of the series coefficients and the function as a whole, we will set
specific conditions and physical characteristics of the object under study that are close to reality. To do
this, we will use the study results of physico-mechanical properties of sugar beet seeds, which showed
friction coefficient, when moving in ethylene seed tube, f= 0.54...0.67 (o= 30...34°) and windage coef-
ficient K = 0.1, 1/m.

We will also ask for the following technical data:

r,=0,085m.; j = 30 0

The calculations of the function coefficients were made on the personal computer ASUS OEMI
10728. Their numerical values, obtained at seed tube angular speeds of 5 and 8 rad/s varying from 0 to
40 m/s airflow speed, are shown in table 1.

By substituting these coefficients into function (9) expanded in the Taylor series, we obtain formulas
for calculating the path of seeds movement. For example, for rotor angular speed of 8 rad/s and zero
airflow speed in the seed tube, the calculation formula will be as follows:

2 3 4
X0=0,085+4’6(¢_30j §(¢—30) +340(¢—30j

20 8 ) 31 8 4 8 19)
Table 1. Member ratios of functions row
) u, M/c 0 10 15 20 25 30 40
& 2,2 12,2 24,7 42,2 64,7 92,2 -
5 q" 16,0 -65,4 -18,6 -380 -664 -1050 -
a -35 684 1728 3414 5915 9438 -
& 4,6 14,6 27,2 44.6 67,2 94,6 164,94
8 " -8,2 -145 -331 -616 -1014 -1541 -3041
o 340 2453 5300 9627 15684 23750 47188
RESULTS AND DISCUSION

The function data calculation is summarized in the chart (Figure. 2). When analyzing the results of
the calculations, first of all, an extremely insignificant seeds movement in the absence of air flow in the
seed tube is noted. So, when the seed tube rotates by a final angle equal to 90°, this movement relative to
the alveolar disk, depending on the angular speed, is only 69 and 41 mm. The air flow speed of 10 m/s
does not significantly affect the seed movement, although it is accelerated by 2 times compared with the
movement at zero airflow speed. This, however, indicates that the airflow is a very effective means for
intensifying the seeds movement in the seed tube. With an increase in the airflow speed, the increment
rate of the seed path increases. Moreover, for different angular speed this increment is different. So, for
example, for an angular speed of the seed tube 5 rad/s with an airflow speed of 20 m/s and when the seed
tube rotated at an angle of 80°, the absolute movement of the seed is 0.524 m, while at an angular speed
equal to 8 rad/s, and the same others conditions, the seed will pass a path equal to only 0.275 m. This
confirms the earlier established patterns according to which the seed movement path decreases with an
increase in the angular speed of the seeder wheel.
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Figure 2. Chart of seed path in seed tube (a) - at angular speed o= 5 rad s7';
b) - at angular speed ©=8 rad s

In conditions of seed movement intensification by airflow, this pattern, as we see, is manifested even
more. The studied movement significantly depends on seeds windage coefficients.

It is logical to assume that seeds with low windage coefficients, under the same conditions, will travel
a smaller path. Calculations of the movement of corn seeds with a windage coefficient K = 0.05 1/m,
performed for the same conditions as for sugar beet seeds, confirm this. From the corn seeds movement
chart (Figure 3) can be seen, that when the airflow speed in the seed tube is 20 m/s, in the phase of seed
tube rotation by 80°, the seed passes the path of 0,2 m, while the path of the sugar beet seed in the same
phase reaches 0,28 m. With an increase in air flow rate, this difference increases.

Analysis of obtained calculated data allows to determine the value of airflow speed in the seed
tube, which ensures the timely transportation of seeds to the furrow opening devices. If we consider
0,25...0,40 m the optimal radius of hole wheels of the seeder, the airflow speed in the seed tube 30...40
m/s can be considered quite acceptable for practical support of the seeder normal operation.

X i
Fad |
|
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/ 20
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Figure 3. Seed moving schedules with windage coefficient K = 0,05 m’' at angular speed ®=8 rad-s’

Since the critical seed speeds of different row crops vary within 9...14 m/s [3], this, in essence, means
that the airflow transporting speed must be commensurate with three or four times the critical seed speed:

u=3..4WV, (20)
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Or:

u=03..4) %
k. @1

The same ratio, expressed in terms of the seed windage coefficient, makes it possible to numerically
predict the airflow speed in the seed tube, in particular for sugar beet seeds:

u=(3..4) 08 30,401 7
1

M
and corn seeds:

u=(3..4) |22 ~42..567 i
0,05

5

CONCLUSIONS

Differential equations describing the seeds movement with airflow in rotating radial seed tube have
been composed and resolved.

The process output parameters revealed the advantages of radial seed tubes and the priority of their
use in rotary-hole seeders.

The pattern of seed moving along the seed tube in the function of rotation angle, depending on air-
flow speed and wheel angular speed, has been established. At the same time, it has been proved that the
airflow speed in the seed tube, which provides timely seed supply to the furrow opening devices in the
technologically determined interval angle, should be 3...4 times higher than the seed critical speed.
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ESTIMAREA PARAMETRILOR SISTEMULUI FIABIL PENTRU
PRELUCRAREA PRODUSELOR AGRICOLE

Victor POPESCU, Leonid MALAI
Universitatea Agrard de Stat din Moldova

Abstract. This paper is devoted to research on the determination of parameters and regimes of operation of the
electro-hydraulic system for primary processing of agricultural products. The electro-hydraulic system, developed
at the State Agrarian University of Moldova, consists of a discharge chamber with electrodes, a spark gap dis-
charger, a condensator, a step-up transformer 100/30 000, a step-down transformer 220/100 and a self-regulating
transformer. The system under study was tested for various applications: for oil extraction from sunflower seeds
and walnut kernels as well as for high voltage pulse treatment of milk and fruit and vegetable juice. It showed the
following advantages: energy expenditure reduction, easiness in utilization and enhanced reliability.

Key words: Electro-hydraulic system; High voltage pulses; Electrode system; Electro-hydraulic effect; Agri-
cultural products treatment.

Rezumat. in lucrare se prezinta rezultatele estimarii parametrilor constructivi si tehnologici ai sistemului electro-
hidraulic pentru prelucrarea primara a produselor agricole. Sistemul electrohidraulic, elaborat la Universitatea Agrara
de Stat din Moldova, consta din: camera de descarcare cu electrozi, descarcator eclator, condensator, transformator de
ridicare 100/30 000, transformator de coborare 220/100 si autotransformator de reglare. in cadrul cercetarilor siste-
mul luat in studiu a fost testat pentru diverse aplicatii (extragerea uleiului din seminte de floarea-soarelui si din miez
de nuca, tratarea cu impulsuri de tensiune inalta a laptelui si a sucului de fructe si legume), prezentand urmatoarele
avantaje: reducerea cheltuielilor de energie, usurinta in procesul de utilizare si fiabilitate sporita.

Cuvinte-cheie: Sistem electrohidraulic; Impulsuri de tensiune inaltd; Sistem cu electrozi; Efect electrohidrau-
lic; Tratarea produselor agricole.

INTRODUCERE

Actualmente, tehnologiile de prelucrare, inclusiv cele din sectorul agrar, se perfectioneaza cu pasi ra-
pizi. Acest fapt impune anumite cerinte noilor tehnologii si sisteme, prioritare fiind micsorarea consumului
de resurse energetice, inclusiv a energiei electrice, si sporirea fiabilitatii. Utilizarea tehnologiilor bazate pe
efectul electrohidraulic la tratarea produselor agricole se caracterizeaza printr-un consum redus de energie
electricd si un nivel inalt de fiabilitate. Aceste performante sunt primordiale pentru asigurarea nivelului
sporit de eficientd al tehnologiilor de prelucrare in conditiile de mediu agresive din sectorul agrar.

Efectul electrohidraulic este un procedeu nou de convertire a energiei electrice in energie mecanica
si reprezintd efectul descarcarii electrice care actioneaza asupra lichidului si asupra tuturor materialelor
care se gasesc 1n lichidul de descarcare. Actiunile puternice ale descarcarii au loc in toatd masa lichidului
de descarcare si produc efecte de distrugere sau deformare a materialelor care se gasesc in zona. Totoda-
ta, descarcarea are si un puternic efect bactericid, care se manifesta prin distrugerea microorganismelor
care se gasesc in lichid.

Datorita actiunilor sale, efectul electrohidrauluic poate fi folosit atat in industrie, cat si in agricultura, la
prelucrarea sau tratarea produselor agricole, in special la tratarea si sterilizarea lichidelor, inclusiv a sucu-
rilor din fructe si legume, la extragerea uleiurilor din diferite seminte de plante agricole si medicinale s.a.

Problema de baza cu privire la utilizarea sistemelor electrohidrauluice consta in dimensionarea co-
rectd a parametrilor instalatiilor pentru obtinerea impulsurilor de tensiune 1naltd si dimensionarea ca-
merei cu electrozi, aspecte care nu sunt abordate la moment 1n literatura de specialitate. Pentru deter-
la tratarea produselor agricole, la Catedra Electrificarea agriculturii si bazele proiectarii a Universitatii
Agrare de Stat din Moldova a fost elaborat un sistem pentru producerea acestui efect, cu ajutorul caruia
s-au efectuat cercetarile cuprinse 1n lucrarea de fata. Rezultatele estimarii parametrilor examinati au fost
obtinute prin calcul si confirmate prin Incercari experimentale.
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MATERIALE SI METODE

Sistemul electrohidraulic elaborat pentru realizarea experimentelor constd din urmatoarele compo-
nente:

e camera de descarcare cu electrozi;

e descarcator eclator;

e condensator;

» transformator de ridicare 100/30 000

» transformator de coborare 220/100

* autotransformator de reglare.

Schema electrica de principiu a sistemului pentru obtinerea efectului electrohidraulic este prezentata
in fig. 1.
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Figura 1. Schema electrica de principiu a sistemului electrohidraulic
[ — camera de descarcare cu electrozii; 2 — descarcator eclator; VD — dioda redresoare; TV
— transformator de ridicare; TV2 — transformator de cobordre; TV3 — autotransformator.

Sistemul functioneaza in modul urmator: transformatorul TV, fiind conectat la reteaua de alimenta-
re, prin transformatorul TV2 si autotransformatorul TV3 ridica tensiunea pana la 20 kV, care este redre-
satd de dioda de Tnalta tensiune VD. Tensiunea redresata incarca condensatorul pana la tensiunea aleasa
pentru utilizare. Ca rezultat, are loc strapungerea spatiului de aer dintre piesele sferice ale eclatorului si
tensiunea condensatorului este aplicata electrozilor din camera de descarcare 1, care se afla in lichidul
de descarcare, la o distanta cuprinsa intre 7-15 mm, selectata in functie de tensiunea aplicatd. Tensiunea
se regleaza cu ajutorul eclatorului, prin apropierea si indepartarea bilelor. Camera pentru tratarea pro-
duselor agricole reprezintd un cilindru de otel cu diametrul de 10 cm si ndl{imea de 15 cm. Acesta este
inchis ermetic cu un capac din material izolant, prin care trece electrodul pozitiv, iar in partea de jos, unit
cu corpul, este plasat electrodul negativ (conectat la priza de pamant).

REZULTATE SI DISCUTII

In timpul investigatiilor s-a observat ca, dupa aplicarea tensiunii la electrozi, in lichid are loc o
descarcare electrica puternica, care provoaca fenomene fizice specifice. Durata de descarcare este de
10-40 ps, iar descarcarea electrica ce apare intre acesti electrozi produce un efect comparat cu explozia
materialelor explozibile.

Cercetarile au demonstrat ca efectul impulsurilor este cu atat mai pronuntat cu cat canalul de descar-
care este mai lung. Totodata s-a observat cé descarcarea electrica in lichid seamana cu descarcarea atmo-
sferica (ultima, dupa cum se stie, se produce intr-o atmosfera imbibata cu apa). Descarcarea in atmosfera
are loc in forma de strimer, ceea ce reprezintd un torent de electroni §i ioni dintre care mai multi sunt
la electrodul pozitiv (trunchiul canalului este mai gros) si mai putini la electrodul negativ (Popescu, V.,
Voinescu, D. 2005). Canalul de descarcare reprezinta un trunchi cu ramuri subtiri, de forma unor mus-
tati. La Inceput, langa electrodul pozitiv, strimerul este mai gros, iar ulterior, spre electrodul negativ, mai
subtire. Canalul principal si ramurile sunt inconjurate de un invelis care reprezinta o pelicula de lichid.

Realizarea repetatd a experimentelor a confirmat ca distanta dintre electrozii de descarcare are o mare
insemnatate asupra efectului produs. S-a stabilit cd, pentru functionarea eficienta a sistemului, distanta
optima dintre electrozii de descarcare trebuie calculata in raport cu capacitatea condensatorului, tensiu-
nea remanenta si inductivitatea descarcarii. Aceasta relatie poate fi reprezentata astfel:
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opt
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L 0,4-10 (1),
unde:

U, =7000 V — tensiunea remanentd a condensatorului dupa ce s-a efectuat descarcarea;

C =3 .10°F — capacitatea condensatorului;

L=0,4-10°H - inductivitatea descarcarii.

De mentionat ca amplasarea electrozilor in centrul camerei de descarcare trebuie sa respecte urma-
toarea schema: electrodul care se leaga la borna (+), de forma concava si cu o suprafata mai mica, se
trece In camera de descarcare prin intermediul materialului izolant al capacului; electrodul care se leaga
la borna (-) are forma plana, este mai mare ca suprafata si se leaga de corpul camerei de descarcare.

S-a constatat ca intensitatea descarcarii este direct proportionald cu suprafata electrodului — cu cat
este mai mare suprafata, cu atit mai puternica este descarcarea. In acelasi timp, pentru a creste eficienta
tratérii este necesar ca suprafata activa a electrodului pozitiv s fie cu mult mai mica decat suprafata
electrodului negativ. Este o solutie constructiva foarte simpla, dar care poate spori semnificativ eficienta
descarcarii de tensiune inalta.

Modificarea suprafetei electrozilor contribuie la majorarea esentiald a lungimii canalului de descar-
care, iar aceasta descarcare electrica efectueaza un lucru mecanic considerabil, cu un randament inalt al
convertirii energiei electrice.

Conform observatiilor, condensatorul se incarca incet (in decurs de unitati si zeci de secunde), acu-
muland energia electrica necesara, si se descarca foarte repede (in decurs de zeci de microsecunde) intre
electrozii plasati n apa. Astfel, rezistenta circuitului de descarcare fiind foarte mica, curentul in canalul
de descarcare poate sa atinga valori foarte mari (15-30) kA.

Energia descarcarii unui impuls este calculata prin relatia:

6 2
cv,-u, ) 310720000 - 7000
(v -0s) _ ( ) 04,
2 2 2),

W:

unde:
C=3-10°F — capacitatea condensatorului;
U, = 20000 V — tensiunea de varf la care s-a efectuat descarcarea,
U, = 7000 V — tensiunea remanentd a condensatorului dupa ce s-a efectuat descarcarea.
In urma cercetérilor efectuate au fost estimati parametrii de baza ai sistemului, care sunt
prezentati in tabelul 1.

Tabelul 1. Valorile parametrilor constructivi si tehnologici ai sistemului

N/o Parametrul Valoarea Unitatea de masura
1 Tensiunea descarcarii 20 kV
2 Distanta dintre electrozi 0,007 m
3 Volumul de lichid tratat 1 dm?
4 Energia descarcarii in impuls 294 J
5 Numarul impulsurilor la tratare 2 impulsuri

Valorile acestor parametri au fost confirmate prin multiple incercari, iar in baza lor au fost examinate
Pentru inceput, sistemul electrohidraulic a fost aplicat la extragerea uleiului din seminte de floarea-soa-
relui si din miez de nuca. Semintele/miezul impreuna cu apa au fost turnate in camera pentru prelucrare,
inchisa ulterior ermetic cu ajutorul capacului din material izolant. Dupa aceasta, la electrozi au fost
aplicate impulsuri de tensiune inalta. In acest scop, condensatorul a fost incircat cu ajutorul instalatiei
realizate dupa schema prezentatd mai sus, in fig.1, pana la tensiunea de 20 kV, tensiunea ajungand la
electrozii plasati in camera de descarcare prin intermediul eclatorului. Valoarea tensiunii de lucru se
instaleaza cu ajutorul eclatorului, distanta dintre piesele sferice modificandu-se cu ajutorul butonului de
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reglare. In rezultatul descarcarilor efectuate, din amestecul respectiv s-a obtinut o masa spumanta sub
forma unei suspensii alcatuite din ulei si apa. Datorita loviturilor de soc produse in urma descarcarilor de
tensiune inaltd, semintele oleaginoase se presau si din ele iesea uleiul. In final s-a obtinut un amestec de
apa si ulei, care ulterior s-a decantat. Extragerea uleiului din apa se poate efectua si direct, folosindu-se
alte metode de separare, cum ar fi cea prin centrifugare.

Mai mult ca atat, cunoscand efectul antibacterian al descarcarii, sub influenta careia substantele
prelucrate sunt dezinfectate (Blaga A., Gligor, E. 2009; FOtkun, JI.A. 1986; I'ynsii, I A. u gp. 1977;
Popescu, V. 2013), uleiul respectiv are proprietatile calitativ-gustative ale celui rafinat, iar reziduurile
ramase pot fi utilizate in calitate de furaje la hranirea animalelor.

Avand in vedere actiunea bactericida a efectului electrohidraulic i procesele ce se petrec in interiorul
camerei de descarcare, cercetarile au continuat cu utilizarea sistemului la tratarea cu impulsuri de tensi-
une Tnaltd a laptelui si a sucului de fructe si legume.

Laptele proaspat muls/sucul proaspat stors s-a turnat in celula cilindrica de descarcare, in care ulte-
rior s-au introdus si cei doi electrozi la o distanta de 7 mm. Celula a fost inchisa ermetic, iar la electrozi
s-au aplicat impulsuri cu tensiunea de 18-20 kV. Dupa descarcare, tensiunea determinata la bornele con-
densatorului era in limitele 7 kV. Laptele si sucul tratat, precum si o proba de produs netratat s-au pastrat
la temperatura de 20°C si peste fiecare 12 ore s-a masurat aciditatea. S-a observat ca, odata cu cresterea
numarului de impulsuri la tratare, durata de pastrare a laptelui/sucului tratat se mareste proportional.
Cheltuielile de energie electrica pentru tratare au fost nesemnificative si au constituit 294 J/1=0,00008
kWHh/I. La urmatoarele etape ale cercetarilor se preconizeaza a se examina alte performante ale tratarii
cu impulsuri si toate proprietatile produsului alimentar obtinut in rezultatul final al tratarii.

Tinand cont de faptul ca un astfel de sistem electrohidraulic este foarte simplu, atat din punct de
vedere al structurii, cat si al functionarii si utilizarii, putem estima nivelul sdu de fiabilitate ca fiind destul
de inalt. Unicul neajuns pe care il poate avea consta in necesitatea evitarii zgomotului ce se genereaza
in urma descarcarilor electrice.

Rezultatele cercetarilor efectuate panad in momentul de fata au permis a stabili parametrii constructivi
si tehnologici ai sistemului electrohidraulic pentru elaborarea si punerea lui in functiune. Utilizarea in
practica la tratarea laptelui, a sucului si la extragerea uleiului din seminte a demonstrat functionalitatea
performantele energetice si ecologice ale sistemului la sterilizarea sucurilor si la extragerea uleiurilor
din seminte si plante medicinale. In cazul testarii cu succes in aceste directii, sistemul bazat pe efectul
electrohidraulic ar putea inlocui tehnologiile traditionale foarte costisitoare, aducand si un plus de efici-
entd si fiabilitate in conditiile de mediu agresive din sectorul agrar.

CONCLUZII

In urma cercetirilor efectuate la aceasti etapa au fost determinati si optimizati parametrii constructivi
si tehnologici de baza ai sistemului electrohidraulic elaborat pentru prelucrarea produselor agricole,
valorile recomandate fiind: nivelul de tensiune — 20 kV; distanta dintre electrozi — 7 mm; volumul optim
de lichid tratat — 1 1; numarul impulsurilor la tratare — 2 impulsuri; energia descércarii in impuls — 294 J.
mar3 a diferitor produse agricole a demonstrat reducerea cheltuielilor de energie, usurinta in procesul de
utilizare si fiabilitatea sporita.
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AHAJIN3 TEMNEPATYP BO3AYXA OANA MVAEHTU®PUKAL NN
30H NPUMEHEHUA YCTAHOBOK UCKYCCTBEHHOIO U
ECTECTBEHHOIO XOJNNIOAA ANA OXNAXAEHUA MOJIOKA
N XPAHEHNA ®PYKTOB Y1 OBOLEN HA TEPUTOPUU
NMPUOAHECTPOBUA

Anna KHPCAHOBA, Onopun BOJIKOHOBHY

Tocyoapcmeennviil Aepapmuviti Yuusepcumem Monoossi

Abstract. This article presents the results of a study on proof using the methods of mathematical statistics
and mathematical modeling of the validity/groundlessnes of the current division of Transnistria into agro-climatic
zones. The article sets out in detail the results of applying statistical and mathematical modeling methods to solve
the problem. It is proved that the current division of Transnistria into agro-climatic zones is not confirmed by the
available statistical data on average daily temperatures over a five-year period 01.01.2014-31.12.2018. The expedi-
ency of dividing Transnistria into two agro-climatic zones is mathematically substantiated: northern and southern.

Key words: Agroclimatic zones; Air temperature; Statistial methods; Mathematical modeling; Statistical in-
distinguishability.

Pedepar. B gannoii ctarbe MpUBOAATCS PE3yIBbTaThl HCCIIEI0BAHMS MO JOKA3aTEIbCTBY C OMOIIBIO METO/IOB
MaTeMaTHYeCKOH CTaTUCTUKM W MaTeMaTHYeCKOro MOJICIMPOBAHUS 00OCHOBAaHHOCTH/HEOOOCHOBAaHHOCTH
CYIIECTBYIOIIETO B HACTOSIIIIEE BpeMs AeieHust [IpuHecTpoBbs Ha arpoKJIMMaTHIecKre 30Hb1. B craThe moapodHo
M3JIO’KEHBI PE3YIJIBTAThl IPUMEHEHUSI METOAOB CTATHCTHYECKOTO, MAaTEMAaTHIECKOTO MOJICTUPOBAHHS JUISl PEIICHUS
TIOCTaBJICHHON 3ajgadd. JloKa3aHO, 4YTO CYIIECTBYIOLEe B HacTosmiee Bpems jeneHue [IpuaHecTpoBbs Ha
arpoKJIMMaTHYECKUE 30HBI HE MOATBEP)KIACTCS MMEIOIIMMUCS CTATUCTUYECKUMH JTaHHBIMH CPEIHECYTOYHBIX
temmeparyp 3a matmieTani nepuon 01.01.2014-31.12.2018 rr. MaremaTmdecku 000CHOBaHA [1EI€CO00Pa3HOCTh
nenenus [IpuaHecTpoBbs HA IBE arpOKIMMATHIECKUE 30HbI: CEBEPHAsS M IOXKHASL.

KiroueBbie ciioBa: ArpokianMaTiHuecKie 30Hb1; Temiieparypa Bo3ayxa; Crarnctunieckne Metosisl; Maremarn-
yeckoe Mojienuposanne; CTaTucTudeckas Hepa3IHIUMOCTb.

BBEJIEHUE

B Hacrosilee Bpemsi akTHBHO pa3palaTbIBAalOTCs MPOIPECCHBHBIC TEXHOJOTMH XpaHEeHHs (DPYKTOB U
osorieit (Bonkonosuy, JI. 2019). Beibop TexHONMornm XpaHeHus — 3a/1a4a MHOTOILIAHOBAsI, TIOCKOITBKY HE00-
XOIMMO y9eCTh MHOYKECTBO aCIeKTOB, TApaMeTPOB U PECYpCcoB, B ToM umcie (puHaHcoBbix (Coipru, K. 2002).

Ecnu OpaTth BO BHUMaHHE NOCTYHHOCTb, 3()(EKTUBHOCTh, AOJITOBEYHOCTh U JOJITOCPOUHYIO 3KC-
IUTyaTalMOHHYIO TOTOBHOCTB, TO MCIIOJIb30BAHUE YCTAHOBOK IIPUPOAHOTO (€CTECTBEHHOT0) X0JI04a AJIs
[IpunHecTpoBbs ABIsIETCS HAMOOJIEE PAllOHATIBHBIM BEIOOPOM.

Pacuer npogo/msKUTEBHOCTH HCTIONB30BaHUS] YCTAHOBOK €CTECTBEHHOTO X0JI0/1a (AKKYMYJISITOPOB C BOZIOH)
IUIsL XpaHeHus: (PPYKTOB M OBOILIEH Ha TeppuTopud [IpuaHecTpoBbs, a TakKe pacuyeT MPOJOSDKUTEIBHOCTH
HaMOPaKUBAHM JIbJIA B JIbI0XPAHMIIMILIE, ECTECTBEHHO, CBSI3aHbI C HCCIIEIOBAHNEM JJaHHBIX CHCTEMAaTHYECKUX
METEOHAOIOACHUI [Tl TIEPHO/IOB, KOT/Ia HAPYKHBIE CPEIHECYTOUHbIE TEMIICPATYPhl HAXOAATCS B UHTEPBAJIC
TEMIIEpaTyp, YCTAHOBJICHHBIX I XpaHeHHs (PyKTOB M oBowleid. To ecTh ecTeCTBEHHOW SIBIETCA 3a1ada
HCCIIeZIOBAHUSI TAKHX MeTeoycloBUi [ IpriHeCTpOBbs Kak TemIlepaTypa, CKOpOCTh BETPa U T.J.

OnHako pacyeTsbl MPOJIOIKUTEIBHOCTH HCIIOIb30BAHMS YCTAHOBOK €CTECTBEHHOT'O XOJIO/A JUISl XPAHEHHUS
(pYKTOB M OBOLIECH M PacyeTbl MPOAOKUTEIBHOCTH HAMOPAaKMBAHMS JIbJia B JIbAOXPAHWIMILIE, MPOH3-
BEJICHHBIE JTs OHOTO paiioHa [ [puaHecTpoBhsl, MOIYT OBITH HEZOCTOBEPHBIMU JUIS Ipyroro paiiona. Ilosromy
HEOOXOIMMO yUIUTBIBATh arpOKINMATHIECKOE JEIeHUEe TeppuTopur [IpuaHecTpoBbs Ha OT/IEIBbHbIC 30HBL.

B Hacrosiee BpeMsi OOIEIPUHSTHIM SIBISETCS JiesieHue Tepputopun IlpunHecTpoBbs Ha TpH arpo-
KIIMMaTrdeckue 30Hb1: ceBepHast (Kamenckuit u PeiOHUIKNI paiionsl), ieHTpanbHas (Jlyboccapckuii u
I'puropurononsckuii paitonsr) u roxkHas (T. Tupacmons, . benaeps! u Ciiobom3eiickuii paifoH).

OpnHako B nuTeparype He HaiiieHo MH(OpManuy 1o 000CHOBAHUIO TAKOTO TEPPUTOPHUAIBHOIO Jie-
JICHUS 110 arpoKIMMaTH4ecKOMy IPHU3HAKY, IOTOMY LeJIb HACTOSIIETO HCCIICOBAHUS COCTOUT B TOM,
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1ITO6I:»I J10Ka3aTh C IOMOIIKO METOA0OB MaTeMaTH‘ICCKOfI CTAaTUCTUKHU U MATCMATHUYCCKOT'O MOI[CJII/IpOBa-
HUs 000CHOBAHHOCTH/HEOOOCHOBAHHOCTD DTOTO JEJIEHNUS.

MATEPHAJIBI U METO/JbI

3aiaun UCCIEAOBAHUS PEIIAIOTCSA ¢ IOMOIIBIO METOJ0B 00PabOTKKM MCXOMHBIX JaHHBIX Ha OCHOBE

CYLIECTBYIOLIUX METOAUK U METOJIOB MAaTEeMaTUYECKOH CTATUCTUKHA M MaTeMaTH4eCKOro MOJIC/INPOBa-
aus (donros, FO. 2011; {onros, 0. 2015).

PE3VYJIBTATBI U OBCYXKIEHUSA

HccnenoBanue MpoBOIUTCS HA OCHOBE JTAHHBIX CUCTEMAaTHYEeCKHMX MeTeoHaOmonenuii. Vicxomabie naH-
HBIE HACTOSIIETO MCCIEN0BaHNS —CPETHECYTOUHbBIE TEMIIePaTyphl, TIOydeHHbIE Ha METeOCTaHIIUX, YCTa-
HOBJIEHHBIX B Toponax Kamenka, Prionuma, Tupacnons u Jlyboccaps! 3a marunernuid nepron 01.01.2014-
31.12.2018 rr. B I'puropuomnonsckom u Cirio00m3eickoM paifoHaX HET METEOCTAHINH, PETHCTPUPYIOINX
CpEeTHECYTOUHYIO TeMIIepaTypy, UIMEIOTCS TOJIBKO TYHKTBI, Ha KOTOPBIX M3MEPSEeTCsl OTPaHUYEHHBIN HA00D
METEOIaHHBIX, HAIIPAMEP TI0 TeMITepaType — 3TO MaKCHMaIbHAsl 1 MUHUMaJIbHast TEMITepaTypa 3a CyTKH, T0-
9TOMY JIaHHBIX O CPETHECYTOUHBIX 3HAUSHUSIX TEMITEpaTyp 0 STHM paiioHaMm [ IpuiHecTpoBbs He IMeeTCsl.

CpenHecyToYHbIe TEMIEPATypPhl PACCUUTHIBAIOTCS MO0 BOCEMICPOYHBIM HAOIOEHUSIM 32 3apEeTHCTPH-
POBaHHBIMH TEMIIEpaTypaMH B TE€YEHHE CYTOK Ha METEOCTAHIIMX, YCTAHOBICHHBIX B YKA3aHHBIX paliOHaX
[IpugHecTpoBbs. 3HaUEHMS CPEIHECYTOUHBIX TEMIIEpaTyp noirydeHsl B ' unpomeruentpe IlpuanectpoBbsi.

HccnenoBana cratucTuyeckas HEpa3IMUUMOCTh CPETHUX apu(METHUECKHX 3HAYCHHH CpeIHecy-
TOYHBIX TEMITEPATyp I KKIOro u3 12 MecsIeB B OTIENBHOCTH U Ui KaKAOTO To/la B IIEJIOM II0
matwietHemy niepuony 01.01.2014 — 31.12.2018 rr. mns roponos: Kamenka n Prionnmna; Kamenka u
Hy6occapsr; Peionuma u Jlyooccapst; Jlydoccapsr u Tupacmnonb.

[IpMeHeHbI cTaTHCTHYEeCKUE KPUTEPUH:

1) kpurepuii CThIONEHTA:

‘YI_XZ‘_ NN, (1)
\/? N+ N,

v v 2 2
rae N, u N, — o6bembl BbIOOpok, X, 1 X, — cpennue apudmeTHieckue BHIOOPOK, S, U S, — SMIUPH-
YeCKUe IUCrepeuH, S* — cpelHeB3BEIICHHAs JUCIEPCHs C YUCIIOM cTeneHeit cBobonb v =N, + N, — 2,
paccunThIBagMast mo popmyie:

_ (N =DSE+ (N, -1)S3
(Ni=D+(N, -1

g2
T-S=0(q;k;v) - {|—, 3)
Qg WﬂN

rae O(g, k; v) — CThIOIEHTU3UPOBAHHBIN pa3Max (TaOMU4YHOE 3HAYCHHE),
S? — cpetHsist BHIOOPOYHAS TUCTIEPCHS C YHCIOM CTeneneit cBo6oant v = k(N — 1):

1 k
S? :EZS} 4)
Jj=1

b

[ =

SZ

2)

2) kputepuit Throku:

3) xputepuii Kpamepa-Yoamua:

T_‘\/NINZ()?I_)?2)

JN,SZ + N,S2

) )
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rae N, u N, — 00beMbl BBIOOPOK, X 1 4 X 7 — CcpeiHue apu(METUIECKHE BEIOOPOK, S 12 uS 22 — 3MIIU-
pHUYECKUE TUCTIEPCHH.

Kpurnueckue 3nauenust s kpurepus Kpamepa-Yanua 3aBUCST TOJIBKO OT YPOBHsI 3HAYMMOCTH Q.
IIpu T, < ®(1-0/2) runoresa npunumaercs. Ecim a = 0,05, o ®(1-a/2) = 1,96. To ectb, ecin T, <
1,96, To XapaKTEpUCTHKH CPaBHUBAEMBIX BEIOOPOK COBMAAAIOT Ha ypoBHE 3HaunmMocTH 0,05.

Haunbonee nocToBepHBIMU cuMTaeM pe3yJbTaThl, MOIy4YeHHbIE 10 KpuTepuio Kpamepa-Yamua, Tak
KaK JIaHHBII KPUTEPUH, SBISISICH HEMTapaMEeTPUUECKUM, He TPeOyeT MOAYMHEHHUS BEHIOOPKU KaKOMY-TH00
3aKOHY pacIpeielicHus, a TaKKe He TpeOyeT paBeHCTBa (Hepa3IuuuMOCTH ) AUCIICPCHIA.

Tabnuupl, coxepKamye AaHHbIE, HEOOXOOUMBIC IJIsi MPOBEPKH TMIIOTE3bl O CTATUCTUYECKOW He-
Pa3NUYMMOCTU CPeAHUX apu(METHUCCKUX 3HAYCHUI CpeIHECYTOUHBIX Temreparyp o r. Kamenka n

I. PLI6HI/ILI3, a TAKIKC pE3yJIbTaTbl PACYCTOB IIPUBEACHBI HUXKC. B Ta6n1/1uax 0003HAYCHBI: 0 — CpeaHee

2
apI/I(l)MGTI/I‘IGCKOC 3HAUYCHUC BBI60pKI/I TeMIeparyp, S] — OMIIMPUYCCKasA qUCHICPCUs, S?— CpCaAHCB3BC-
IICHHadg JUuCrepCcus.

Tabnuma 1. Cpengaue apudMeTH4eCKHe 3HAYCHHS CPETHECY TOUHBIX TEMITEPaTyp U
mucnepcuit o r. Kamenka u r. PeiOHuIA

’g mapa- rox MecsiI rox
& | metp I mo|m| Iv % VI | VII | VI | IX | X | XI | XN
2014 -2,50| -1,15| 7,29| 10,98| 16,62| 18,58 21,82| 21,83| 16,87| 8.48| 3,38 -0,71| 10,19
2015 -0,39| -0,05| 5,05/ 10,01 17,04| 2122| 23,18] 24,12| 1946 9,07| 564/ 1,76 11,41
O |2016 -3,96| 3,89 5,77| 13.44| 1535 20,58 22,02| 21,21 17,54| 7,20/ 2,83| -1,12| 10,40
2017 -496| -1,86| 7,49| 1027 15,72| 20,73| 21,69| 22,77 17,53| 10,01| 4,67| 2,67| 10,63
% 2018 -1,74| -2,20] -0,10| 14,76 18,65 20,71 21,31| 23,10/ 16,96 11,70 1,63| -1,34| 10,35
5 2014 44,07 31,67| 9,60| 17,26 13,07| 7,28 4,07| 13,11 18,13| 32,26| 20,35| 22,39 18,79
2015 24,62| 1481| 5,18] 2395 9,73| 4,89 13,86| 9,76 22,00| 15,17| 16,04| 14,27 14,06
g2 [2016 29,67| 845 8,63 10,76| 649 17,69 7,85 7,92| 21,61| 17,79| 12,37| 14,07| 13,20
2017 19,24 26,36| 6,50 14,88 1030| 6,88 7,56| 21,11| 16,86| 12,49| 11,43| 9,34| 13,08
2018 24,60| 20,58/37,52|  937| 6,52| 6,26 4,11| 1,76 20,64| 7.82| 30,94| 7.31| 1427
2014 22,28 -1,61| 7,52| 10,76 16,16 18,66| 22,05 22,17| 16,84| 8,13| 3,25/ -0,53| 10,16
2015 0,23| 022 493 997 16,98 21,02| 23,52| 23,57| 19,58 9,02| 590| 191| 11,43
O |2016 -4,04| 3,84 583 13,13 1538| 20,97| 22,40| 21,55| 17,35| 7.32| 3,04/ -0,83| 10,50
} 2017 -492| -130| 745/ 10,13 1589| 2125 21,81| 22,56 17,80| 9,92| 4,82| 3,01| 10,77
E 2018 -1,85) -1,91| 0,12| 14,60 18,73| 21,08 21,70| 23,28| 16,95 11,41| 1,39 -0,96| 10,44
e}
z 2014 4554( 37,43 820 14,79 13,04| 7,03| 2,67| 12,61| 17,07| 26,76 18,23| 22,21 18,13
2015 2540( 13,98| 4,69 21,67| 7.22| 3,92| 11,30] 832 20,55 15,62| 16,95| 14,62 13,25
g2 [2016 31,49 798| 822 10,65 571 16,83 691 7,55 16,56 18,44| 12,29 16,63| 12,89
2017 19,20 25,03| 7,02| 12,34| 852 579 5.86| 16,84 16,69 10,76| 12,56| 9.43| 12,03
_ |oo1s 25,92| 18,03/ 36,58|  848| 554 6,73 3,99 2,10 1948 559| 24,62| 8,10 13,30
5 2014 | 448064| 34,5479| 89015| 160259| 13,0536 7,1569| 33685| 12.8614| 17,6002| 29,5090| 192937| 22,2991| 184588
I;i:gi‘;‘zla 25,0099 143943| 49357228075 84770 44023| 12,5783 9.0369| 212749| 153947| 164954| 144458| 13,6522
30,5791| 82121| 84261(107027|  60987| 172617| 73760 7,7355| 19,0860 18,1189| 12,3285 15,3529 13,0481
5812 19,2161]256949| 67611|136081| 94139 63345| 6,7088| 18.9757| 167737| 116267| 11.9983| 93864| 12,5526
2017
2018 | 252588| 193014] 370516 89283]  60324] 64946 40486| 19328] 200597 67049 27.7801| 7.7041] 13,7850
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BriBosbl, caenandbie Ha OCHOBE Tabmu 1 u 2:

1) st Bcex paccuMTaHHbIX 3HaUeHNH Kputepus CThrofenta ¢ < ¢ . B TabmuIe 1,3Ha4uT rUIOTE3a O
HEPa3TMYMMOCTH CPEIHUX apu(METHYECKUX 3HAUCHUH CPETHECYTOUHBIX TeMIeparyp 3a KayKAbIH Me-
CSIII U 32 KaXK/IBIH TOJ] CClleyeMoro neprona no Kamenke n PeiOHuUIE moaTBEpKAaeTCs;

2) comocTaBleHNE HAICHHBIX JOBEPUTEIBHBIX HHTEPBaIOB (MeTol ThIOKN) B TabnuIle 2 ¢ TaHHBIMU
TaOMMLBI | MO3BOMSET 3aKIIOYUTh, YTO CpEIHUE apUPMETHIECKIE 3HAUCHHS CPETHECYTOUHBIX TeMIIe-
paryp 3a KakAblil Mecsl ¥ 3a KaKAbIi roj uccienxyemoro neprona no Kamenke u PeiOHUIE cTaTnCTH-
YECKU HepazIN4lMBl;

3) Bce paccunTaHHble 3HaYeHUsI kputepus Kpamepa-Yamua T 3a kax/blif MecsIl ¥ TO/1 MEHbIIIE KPH-
Tiyeckoro T = 1,96, 4TO MOATBEPIKAAET CTATHCTHUECKYIO HEPa3IHMYUMOCTh CPETHHUX apupMeTHye-
CKHX 3HaYeHUH CpeHeCyTOUHBIX Temreparyp no Kamenke u PeiOHuIe.

YCTaHOBIICHO, YTO B KayKIOM M3 IISITH JIET UCCIIEAOBAHHOTO MEPUOia CpeIHIE apu(PMETHIECKUE 3Ha-
YEeHUsI CPEHECYTOUHBIX TemIieparyp 1o I. Kamenka u . PeIOHUMIA SIBISIFOTCS] CTAaTUCTHYECKH Hepa3Inim-
MbIMU. TakuMm 00pa3oM, CTaTUCTUYECKH JI0OKa3aHa 000CHOBaHHOCTh 00beauHeHusi KameHckoro u Pri0-
HULKOTO paliOHA B OIHY arpOKJIMMATUYECKYIO CEBEPHYIO 30HY [IpuanectpoBss. [1o3ToMy B JanbHEHIINX
pacyerax B paMKax HCCJIEJOBaHHs MOYKHO HCIIOJIb30BATh JIAHHBIE O CPEAHECYTOYHBIX TeMIleparypax I.
Kamenkwu, nenast BBIBOZIBI 15 Beeit ceBepHOit 30HbI [IpunnectpoBbs (KameHckuii n PeIOHUIIKHI palioHbI).

Huxe nmpuBeneHs! pe3yabTaTsl aHATOTHYHBIX PaciyeToB I MPOBEPKH FMITIOTE3bI O HEPA3INIUMOCTH
CpelHuX apru(PMeTHUECKUX 3HAYEHUH CpeTHECYTOUHBIX TeMIeparyp 1o ropogam Kamenka u PeioHuIa —
ceBepHas 30Ha, Jlyboccapbl — lieHTpajibHast 30Ha ¥ THPACIOib — KKHAS 30Ha. AHAJIOTUYHBIE TaOJIHUIIbI
COCTAaBJICHBI JUUISl YKa3aHHBIX BBIIIE Map TOPOJIOB, BHIMOJIHEHB] PacuyeThl, HA OCHOBE KOTOPBIX C/EJIaHBbI
CJIEYIOIIUE BBIBOJIBI:

1) st Bcex paccYMTaHHbIX 3Ha4eHui kputepus CThIONEHTa £ > ¢ . B Tabnuuax 5 u 6,3Ha4uT ruIo-
T€3a 0 HEPA3ITUUMMOCTH CPEIHUX apu(PMETHIECKUX CPEIHECYTOUHBIX TEMIeparyp 3a Kbl Toj 1c-
ciepyemoro nepuoaa no Kamenckomy u Jlydoccapckomy paiioHy He MOATBEP)KIACTCS; PABHO KaK U 110
PriOHMnKOMY M [lyGoccapckomy paiiony;

Tabmuua 2.Cratuctudeckue kpurepuu 1o . Kamenka u r. Peioanna

Kpurepuit MECHIL Tox
rox | I 11 v \% VI VII | VIII IX X X1 XII
TabnanuHOe 3HaUCHUE!
KpUTepHs 2,0003/2,0049|2,0003{2,0017|2,0003|2,0017]2,0003|2,0003|2,0017|2,0003/2,0017|2,0003| 1,9632

2014 10,1271|0,2978]0,2980]0,2161/0,4991|0,1206|0,4913|0,3789|0,0277]0,2525|0,1176|0,1452| 0,0887

2015 10,1270|0,2677)0,2172]0,0351|0,0785]0,3569]0,3760|0,7182{0,0952|0,0453|0,2448|0,1537| 0,0771

2016 |0,0551/0,0641)0,0788]0,3670/0,0566|0,3667|0,5565|0,4840|0,1714]0,1044|0,2390|0,2885| 0,3806

KpUTEpHit
CrerogeHTat

2017 10,0348|0,4165|0,0635]0,1435/0,2194/|0,8002|0,1912]0,1866|0,2585|0,1043|0,1752|0,4435| 0,5307

2018 0,0910/0,2433|0,1440]0,2074|0,1241|0,5522|0,7574]0,5116]0,0086|0,4365|0,1739|0,5308| 0,3260

2014 [3.4011/3,1521/1,5159|2,0698|1,8358|1,3832/0,9325|1,8222|2,1691|2,7601|2,2710|2,3994| 0,6234

2015 12.5410|2,0346|1,1288]2.4692|1,4794|1,0848]1.,8020|1,5274(2,3848|1.,9936|2,0999]1.9312| 0,5361

2016 |2.8097|1,5101)1,4749]1,6915|1,25482,1481|1,3799|1,4132|2,2588|2,1628|1.,8154|1,9909| 0,5234

2017 |2,2273|2,7184]1,3212]|1,9073|1,5590|1,3013]1,3161(2,2134(2,1175|1,7325|1,7909|1,5567| 0,5141

JloBepuTenbHbIN
WHTEPBAaJ KPUTEPHS
Treroxu
TS

2018 |2,5536|2,3560]3.0928]1,5449|1,2479|1,3176|1,0224|0,7064|2,3157|1,3157|2,7251|1,4103| 0,5387

2014 10,12710,2978]0,2980]0,2161/0,4991|0,1206|0,4913]0,3789|0,0277|0,2525|0,1176|0,1452| 0,0887

2015 10,1270|0,26770,2172]|0,0351/0,0785]0,3569]0,3760]0,7182{0,0952|0,0453|0,2448|0,1537| 0,0771

2016 |0,0551]|0,0641]0,0788]0,3670/0,0566|0,3667|0,5565|0,4840[0,1714(0,1044|0,2390|0,2885| 0,3806

2017 10,0348|0,4165|0,0635]0,1435/0,2194|0,8002|0,1912]0,1866|0,2585|0,1043|0,1752|0,4435| 0,5307

kputepuit Kpamepa-
VYanua

2018 10,0910]/0,2433]0,1440]0.2074]/0,1241]0,5522]0,7574]0,5116]0,0086]0,4365]0,1739]0,5308| 0,3260
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2) conocTaBieHNE HAlCHHBIX IOBEPUTEILHBIX HHTEPBaJIOB (MeToA Thioku) Tabnui 5 u 6 ¢ JaHHBI-
MU Tabmun 1 1 3 TO3BOJSET 3aKIIOYUTh, YTO TUIIOTE3a O HEPA3TUUYUMOCTH CPEIHUX apu(PMETHIECKHX
3HAYEHUI CpeIHEeCYTOUHBIX TEMIIepaTyp 3a KaKIbli Toj] nccieayemoro nepuoaa no Kamenckomy u Jly-
0occapckoMy palioOHy HeE MOJTBEPIKIACTCS; PABHO Kak 110 PeiOHUIIKOMY U Jlyboccapckomy paiioHy;

3) Bce paccunTaHHbIe 3HaYeHUs Kputepus Kpamepa-Yanua T B Tabnuiax 5 u 6 3a Kaxblid 10]] 0071b-
1€ KPUTUYECKOTO TKp=1,96, YTO OIPOBEPraeT IMIOTE3Y O CTATUCTUYECKOU HEPAIMUUMOCTU CPEIHUX
apu(MeTHYeCKUX 3HaYCHUH CPpEHECYTOUHBIX Temneparyp o Kamenckomy u [lyboccapckomy paiiony,
a takke 1o PeioHuuKoMy 1 Jlyboccapckomy paiioHy;

4) s Bcero uccaemyeMoro nepuosaa, kpome 2015 roga, paccuntanuble 3Ha4eHUs Kputepust CThIOneH-
Ta t <t . (Tabn. 7), 3HAYMT TMIOTE3a O HEPA3TMIMMOCTH CPEHUX apUPMETHYECKUX CPETHECYTOUHBIX
TeMIleparyp 3a KaxkIbli roJ] ucciemayeMoro neprona no r. Tupacmons u T. Jlyboccapbl HOITBEPKAACTCS;

5) comocTapieHne HAalICHHBIX JOBEPUTEIBHBIX HHTEPBAIOB (MeToa ThIOKM) TabnuIbl 7 ¢ AaHHBI-
MU TaONUIBl 3 MO3BOJSET 3aKIIOUUTh, YTO TUIOTE3a O HEPA3MHUUUMOCTH CPEIHHUX apu(METHIECKHX
3HAYEHUI CpeIHEeCYTOYHBIX TeMIIepaTyp 3a Kax/blil ToJ hccieyeMoro nepuoaa mo r. Tupacnons u .
Jyb6occapsl TOATBEPKIACTCS;

6) Bce paccuuTaHHbIe 3HaUeHHs KpuTepus Kpamepa-Yanua T B Tabnuue 7 3a KayKAblid rol MEHbIIE
KPUTHYECKOTO TKp=1,96, YTO IOATBEPKJIAET TUIIOTE3y O CTAaTUCTUYECKON HEPA3IMYUMOCTH CPEIHHX
apu(MeTHYeCKUX 3HAYEHUH CPEAHECYTOUHBIX Temreparyp 1o I. Tupacnons u r. Jlyboccapsl.

[Tonmy4yeHHble BBIBOABI MOATBEPHKAAIOTCS TpapHUKaMU 3aBHCUMOCTH CPEOHEro apuMeTHdecKoro
3HAYEHHUs] CPEeTHECYTOUHBIX TEMIIEPATyp 3a KaKAbIN Tojl B TeueHue nsatwietHero nepuoaa 01.01.2014-
31.12.2018 rr. (Tabm. 3, puc. 2).

Ha ocHoBanuu Tabnuip! 3, MOCTPOEHBI rpaduKi 3aBUCUMOCTH CPEIHEr0 apu(METHUECKOTO 3HAYCHHS
CpEHECYTOUHBIX TEMITEpATyp 32 TOJl B TEUCHUE YKa3aHHOTO rieproaa. [ paguku moATBepKIAtOT pe3yibTarhl,
TMOJTyYEeHHBIE [IPU MPOBEPKE THIIOTE3 O CTATUCTUUECKON HEPa3IMUMMOCTH CPEIHEr0 apr(hMETHYECKOTO 3Ha-
YeHHs1 CPeJHECYTOUHBIX TeMIIeparyp nap ropoaos: Kamenka-PeiOHuna — 3nadeHune Hepaznmmanmo, Jlyooc-
capbl-Tupacnons — Hepaznuanmo, Kamenka-J{yboccaps! - paznmiuunmo, Peioauia-J/ydoccapsl - pa3naaumo.

Tabnuua 3.Cpeanee apudmMeTHueckoe 3HaYeHUE CPEAHECYTOUHBIX TEMIIEpaTyp 3a rojl B TEUCHHE
nsatuwierHero nepuona 01.01.2014-31.12.2018 rr.

2015

2017

2014 2015 2016 2017 2018 5 ner
Kamenka 10,19 11,41 10,40 10,63 10,35 10,60
Pri0HUMIa 10,16 11,43 10,50 10,77 10,44 10,66
Hy6occapbt 11,30 12,29 11,56 11,61 11,44 11,64
Tupacmonb 11,07 11,71 11,20 11,34 11,28 11,32
H3MeHeHHe CpeIHEeCY TOYHOH TeMIeparTypbl
B Teuenue nepuoaa 01.01.2014-31.12.2018 rr.
12,5 12,29
&
?‘“ 12;
g 11,71 11,56 11,61
s H43 LLA4
§ . ==== KameHka
g 11,28 === PeiGHuLa
E Jly6occapbi
% Tupacrnosib
5 ~10.44
o ‘1‘0135

PI/IcyHOK 1. Fpa(bm(n 3aBUCUMOCTHU CPCOAHETO apI/I(I)MCTI/ILICCKOI‘O SHAYCHUS CPCAHCCYTOYHBIX

TeMIiepaTyp 3a roj B TeueHue naruiaetHero nepuoga 01.01.2014-31.12.2018 rr.
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Ha ocHOBaHMM TIPOBEICHHOTO MCCIICAOBAHUS MOKHO YTBEPKAATh, YTO:

1. B kaxnmom u3 msitu Jiet uccnenoBanHoro neprona 01.01.2014-31.12.2018 r. cpenuue apupmeru-
YeCcKHe 3HaYeHUs CPEAHECYTOYHBIX 3HaueHu Temneparyp no Kamenckomy u Jlyboccapckomy paiionam
SIBIISIFOTCSL CTATUCTUYECKU PA3THYMMBIMH.

2. B Ka)KI0M |3 TISITH JIET UCCIIEIOBAHHOTO MIEPUO/a CpeTHNE apuMeTHIeCKUe 3HAYCHHS CPETHECY TOYHBIX
3Ha4YEHUH Temriieparyp o PeiOHUIIKOMY 1 JlyGoccapckoMy palioHaM SIBJISIFOTCS CTATUCTUYECKH PA3IMUMMBbIMH,

3. B kaxnom u3 mstu Jet (3a uckmouenneM 2015 1) uccnenoBaHHOro nepuoaa cpegHue apudme-
THUYECKUE 3HAYCHUS CPETHECYTOUHBIX 3HAUCHUH TeMreparyp 1o . Tupacmons u [lyboccapsl sSBIsIOTCS
CTaTUCTUYECKH HEPa3InIUMBIMHU.

B 3aBepiiieHnn ObLH IPOAHATM3UPOBAHBI TeOrpauuecKue KooparHaThI ropozioB [IpuaHecTpoBbs (Taom. 4).

Tabmuua 4. 'eorpaduueckue KoopaAnHATH rOpoaoB [IpuaHeCTpOBES

mupoTa J0Jrora
ropot rpaxychbl MUHYTBl | CEKyHJbI rpanycsl MHUHYTBI CEKyHbl
Kamenka 48 01 55 28 41 52
PribHMIa 47 45 59 29 00 04
Jy6occapsr 47 16 00 29 09 23
I'puropuonons 47 9 13 29 17 47
Tupacnoinb 46 50 25 29 38 36
Benpaepsr 46 49 50 29 28 16
Cnobonzes 46 43 31 29 42 28

Haiineno paccTosiuue MeXy mapajuielsiMi, Ha KOTOPBIX pacroiaratTces ropoaa (tTabm. 5). B Tabmu-
1€ B yKa3aHHBIX Mapax TOpoJ0B Ha IEPBOM MECTE CTOUT Ha3BaHKE TOPOJIa, HAXOSIIETOCS CEBEpHEe.

TaOnuna 5.YrioBble ¥ TUHEHHbIE pacCTOSTHUS Mex 1y ropofaaMu [IpuaHecTpoBss (10 mapaniensm)

ropoaa Paccrosnue Paccrossaue
B YIIOBBIX CIUHHUIIAX B KAJIOMETpax
Kamenka-PriOnuma 0°15°56” 29,5 km
Poi6uuta-/lyooccapsr 0°29°59” 55,6 kM
Hy6occapsI-I puropuoriois 0°06°47” 12,6 km
I'puropuomnons-Tupacmonb 0°18°48” 34,8 kxm
Tupacnonb-benaeps 0°00°35” 1,1 km
Tupacnonb-Cinoboa3es 0°06’54” 12,8 km
Hy6occapsi-Tupacmoib 0°25°35” 47,4 xm

[Ipu ananm3e JaHHBIX TAOIUIIEI 5, TTOTYYEHO MTOATBEPKICHUE HaiiIeHHOTO neineHus [IpuaHecTpoBhs
HAa JIBE 30HBI.

BbIBO/bI

CrarycTryecky JIokazaHa 000CHOBaHHOCTB BblziesieHHs: KameHckoro n PeIOHMIKOTO palioHa B OfHY arpo-
KIMMaTHYECKYI0 CeBepHYI0 30HY I Iprunnectposss, a lydoccapckoro u I pHropronoisckoro paiona — B ApYTyro.

CrarucTudecku He MOATBEPKICHA 000CHOBAHHOCTH BblesieHus Jyboccapekoro u I'puropuonosns-
CKOT'0 pailoHa — B IICHTPAJIbHYIO arpOKIMMaTHYeCKy0 30Hy [IpuanecTpoBbs, a Tupacnoss — B I0XKHYIO.

Takum 00pasoM, B TaJbHEHIIMX pacyerax B paMKax MCCIEIOBAHMS IO pacyeTy HapaMeTpoB MPOIOIIKH-
TEJIBHOCTH UCTIONb30BaHMS YCTAHOBOK €CTECTBEHHOTO X0JI10/12 (aKKyMYJISITOPOB C BOAOM) IS XpaHEHUS (PyK-
TOB U OBOLIEH Ha TeppuTopuu I IpniHecTpoBbsl, a TAKoKe P pacyeTax MpoIOIDKUTEIbHOCTH HAMOPaXKHBAHUS
JIb/1A B JIbIOXPAHIJINILE, HEOOXOIMMO HCIIOIB30BaTh JAHHBIE O CPEAHECYTOUHBIX TEMIIEpaTypax JIByX PEruo-
HoB [IpunHectpoBbs. [lepBblii — ceBepHast 30Ha, BTOPOH — LIEHTpaJIbHAS M FO’KHAsL, 1€I1asi BBIBOABI 15 KaXI0T0
peruona IIpuiHecTpoBbs CaMOCTOSITEIBHO. 3HAUNT, B JAJIbHEHILIEM HCCIICIOBAaHUH OyJIeM HCIIONB30BATh JIBE
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BBIOOPKH CpeIHECYTOUHBIX Temreparyp — 1o I. Kamenka u . Tupacmons, caurast B OCJICACTBHHU PE3YIIbTaThl,
TnosydeHHbIe 115 . KameHka cripaBemBbIME JUTs T. PEIOHMIIA, a pe3ynbTaThl, HOMyYeHHbIE s T. THpacmionb,
cripaBeMBbIME Ut T. berepst u st Jlyooccapckoro, [puropuornonbekoro u Cio003eiCKoro paifoHOB,

B xauecTBe mpomoKeHus MCCIeIOBaHUs TUITAHUPYETCS BBITOJTHEHUE aHATIOTMYHON padoThI ISt pa3-
JUYHBIX PailoHOB IIpUIHECTPOBBS MO MPOBEPKU TUIIOTE3bI O CTATUCTUYECKON HEPA3JINYUMOCTH CpEl-
HECYTOYHOTO 3HAYEHUSI CKOPOCTH BETPA 3a ATOT XK€ ISITHUIETHUN NIEPHOJ.
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NCMNOJIb3OBAHME OBMEHHOW 3HEPI'MU Y BbIYKOB B
NEPUOA BbIPALLULUBAHUA NMPU PASHOM YPOBHE
OBMEHHOIO NPOTEUHA B PALUIMOHE
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!Beepoccutickuii Hayuno-Hcecneoosamenbekuil uHCmumym Qu3uonocuu, GUoXuMul i RUManusi HCUGOMHbIX,
boposck, Kanyscckas obracme, Poccuiickas @edepayus

’Benopyccxuil 2ocyoapemeennviil ynueepcumem, Munck, Pecnybnuxa Berapyce

Abstract. Experimental investigations carried out using Kholmogory bulls, kept under vivarium conditions,
have been aimed to study the effect of different levels of metabolizable protein in the diet on the use intensity of
metabolizable energy. The main diet contained 478 g of metabolizable protein and included cereal hay, mixed
grass silage and compound feedstuff. According to experimental scheme the bulls were consequently supplied
with increasing levels of metabolizable protein (491, 513 and 526 g.) at the expense of partial replacement of the
compound feedstuff by feed additives with different protein degradability (sunflower meal or soybean cake). Ac-
cording to the indicators of energy balance, the efficiency of metabolizable energy use for the increase in body
weight was established. On the basis of the balance of energy substrates the correlation was determined between
substrate expenditures for heat production and expenditures for deposition in body weight gain of bulls during the
growing period. When soybean cake (750 g) was supplied with the diet the expenditure of energy substrates for
heat production was the highest, that led to the decrease in output gain. When sunflower meal (250 g) was included
in the ration the contribution of enegy substrates to gain was most significant.

Key words: Rations; Bulls; Metabolizable energy; Metabolizable protein; Substrates; Energy balance; Gain.

Pedepar. Ha Oblukax X0JIMOTOpCKOIl MOPOJIBI B YCIOBHSAX BUBApHs M3YUYHIIM BIMSHHUE PA3JIMYHBIX YPOBHEH
0OMEHHOTO TpOTEeHHa B pallMOHE Ha WHTCHCHBHOCTH HCIIOJIB30BaHUS OOMEHHOH sHepruu. OCHOBHOM palloH
coziepxai 478 T 0OMEHHOTO NMPOTENHA ¥ BKJII0YAJ CEHO 3JIaKOBOE, CHIIOC Pa3HOTPaBHBIN U KOMOMKOpM. CortacHO
CXEMe OIbITa, OBIYKAaM ITOCIIEIOBATEIFHO TOBBIIAIN YPOBEHb OOMEHHOTO IpoTerHa B paunuoHe (491, 513 u
526 T) 3a cyeT YaCTHYHOMN 3aMEHbl KOMOMKOpPMa KOPMOBBIMHU JI00aBKaMH C Pa3HOIl pacrnalacMOCTBIO NPOTCHHA
(TIOICOMTHEYHBIA JKMBIX HWJIH COEBBIM >KMBIX). 110 moka3arensiM OajaHca SHEPrHH yCTaHOBWIH 3()()eKTHBHOCTH
HCIIONB30BAaHNsT OOMEHHOW OSHEpPruM Ha INPUPOCT Macchl Tena. Ilo GanmaHCy IHEPreTHYecKux cyOcTparoB
OIIPeIeTIMIIA COOTHOIICHHUE 3aTpaT CyOCTpaToB Ha TEIUIONPOAYKIHUIO H OTJIOKEHHE B IPHPOCTE MACCHI TeIa ObIYKOB
B NepHoa BhIpanmuBanus. [Ipy BBeIeHHM B COCTaB parioHOB coeBoro xMmbixa (750 T) pacxom cybcTtparoB Ha
TEIUTOTPOAYKIIUIO OBIT CAMBIM BBICOKHM, YTO CIIOCOOCTBOBAJIO CHIYKEHHUIO IPUPOCTa MponyKIuy. [1pu BBeneHNN
B PAI[MOH TOICOTHEYHOT0 ®MbIxa (250 r) BKIIaa CyOCTpaToB B MPUPOCT ObLIT HANOOJICE 3HAYUTEIIBHBIM.

KuroueBbie ciaoBa: Parwionsr; beruku; OOmennas sueprusi; OOmennbsiii nporeun; CyOctparsl; bananc
sHepruu; IIpupoct.

BBEJEHUE

CoBpeMeHHast HalpaBICHHOCTh (PU3UOIIOTHIECKUX MCCIIEIOBAHNH B MOJIOYHOM CKOTOBOZICTBE CBSI3a-
Ha C HAyYHBIM 000CHOBAaHHEM PETYIUPOBAHIS HE TOJIIEKO KOJIMYECTBEHHBIX, HO M KA4eCTBEHHBIX ITOKa3a-
TeNel MoTy4YaeMou MPOAYKIMHU (MOJIOKA C TIOBBIIIEHHBIM COJIEpPKaHUEM OelTKa, TPOU3BOICTBO MOCTHOM
TOBSIJIHBI ), YTO MOXKHO ITOJTYYUTh 32 CYST U3MEHEHHSI YPOBHS IIUTAHUS U OTIIEIbHBIX TUTATEIbHBIX Be-
IIECTB B palliOHAaX >KUBOTHBIX. B TEXHOIOTHSAX MHTEHCUBHOTO BRIPAIIIMBAHUS HA MSICO CBEPXPEMOHTHO-
'O TIOTOJIOBbsI OBIYKOB BEAYIICH MPOOJIEMON SBIISETCS MPEOJAOJICHUE TPATUIIMOHHBIX HOPM KOPMIICHUS,
KaK B MOJIOUHBIH MEPUOI, TAK U B MOCIEAYIONTNE TIEPUOMIBI C TOCTHKECHUEM CUCTEMATUIECKOTO YPOBHS
npupocta 1400-1500 1/cyTKH € TETBIO MOMYyUYSHHUs TOBSITUHBI BBICOKOTO Ka4ecTBa M PEIICHHs psijia BO-
MIPOCOB SKOHOMHUYECKOTO XapakTepa. s aTux 1eneit HeoOxoaumMo 000CHOBAaHUE HOBBIX TEXHOJOTHH
KOPMJIEHHUST MOJIOTHAKA KPYITHOTO POTaTOrO CKOTA IO BO3PACTHBIM TTEPHOIAM.

[t obecrieueHrsi HHTEHCHMBHOTO POCTa OBIYKOB HEOOXOANMO MPHMEHSTH PAIMOHBI C BEICOKOH KOHIICH-
Tparpeli 0OOMEHHOH SHepriud M 0OMEHHOTO TPOTENHA. DTO JOCTUTACTCS 33 CYET WCIOIB30BAaHUS B KOPM-
JICHUH YKBAYHBIX KMBOTHBIX JOCTATOYHO BBICOKOTO YPOBHS 3€PHOBBIX KOHIICHTPATOB ITPU OTHOCHTEIHHO
HU3KOM COJIEpYKaHUN CHIPOM KIIeT4aTKd. [Ipr MHTEHCUBHOM BBIPAIIMBAHUK W OTKOPME MOJIOIHSKA KPYTI-
HOTO POraTroro CKOTa ONTHMAIILHBIM CYHTAECTCS YPOBEHBb 3€PHOBBIX KOHIIEHTpatoB 50-55 % or oOMeHHOI
SHEPrHH paIioHa. B 3Tux yciioBusix B pyOIle MHTEHCUBHO IPOTEKAIOT MUKPOOHOJIOTMYECKHUE ITPOIIECChI, YTO
o0ecrieyrBaeT HapalliBaHUE MUKPOOHOW MAacChl, KOTOPast Mocie ()epMEHTAIMY B KUIIICUHHUKE SIBIISICTCS HC-
TOYHMKOM aMHHOKHUCIIOT JIJIsl 00€CTIeYeHHsI MeTaOOIMIECKUX ITPOIIECCOB B OPraHM3ME KBAUHbBIX JKUBOTHBIX.
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Hapsiny ¢ MUKpOOHBIM O€JIKOM B KMIIIEUHHUK KBAYHBIX KHMBOTHBIX MOXKET MTOCTYIATh POTEHH KOpMa,
He pepMeHTHpYeMBbIi B pyOIie. B neTann3anpoBaHHBIX HOpMax KOPMJICHUSI, IPUHATHIX B HAIlel CTpaHe,
HE PeAyCMaTpUBACTCsl ONTUMH3AIINS YCIOBUI MUTaHUS BEIPAIIMBAEMOTO Ha MSICO MOJIOJHSIKA KPYTTHO-
r'0 pOraToro CKoTa ¢ y4eToM NOTpeOHOCTH B OOMEHHOM MPOTEHHE.

OnHako pe3ynbrarhl OTEYECTBEHHBIX M 3apyOeKHBIX MCCIIEOBAHUI OJHO3HAUHO MOKA3ad, YTO IS
JKBAUHBIX JKUBOTHBIX YPOBEHB MEPEBAPUMOro MpOTEHHA HE OTpaskaeT B JOCTATOYHOW Mepe KOJINYECTBO
AMHUHOKHUCIIOT, TMOCTYMAOLIMX M3 JKeMYI0YHO-KHIIEYHOTO TPAaKTa, B CBA3M C OOpa30BaHUEM B ITpEKe-
JyAKax MUKpPOOHOTO Oejka M3 OeNKOBBIX M HEOETKOBBIX MCTOUYHHMKOB a30Ta M PELUUPKYJSAIMEH azoTa B
opranuzme. [109ToMy cOBepILICHCTBOBaHUE M Pa3pabOTKa HOBBIX MOIXOAOB K OIIEHKE 1 HOPMHPOBAHHUIO
MIPOTEMHOBOTO M AMHHOKHCIIOTHOTO THTAHUS KBaYHBIX )KUBOTHBIX B HACTOsIIEEe BpeMsi Oa3upyercsl Ha
JaHHBIX (PU3UOJIOTHY U OMOXMMHH MTUILEBAPECHHS JKBAYHBIX YKUBOTHBIX U YUUTBIBACT LEIbIH KOMIUIEKC 110~
KazareJie, Mo3BOJISIOIINX 0onee 0ObEKTUBHO MPOTHO3UPOBATH MOCTYIUICHHE AMUHOKHCIIOT B OPTaHU3M.

B Toke BpeMs B cTpaHax ¢ pa3BUTHIM KUBOTHOBOJCTBOM, CUCTEMbI MMUTAHUS KBAYHBIX KUBOTHBIX
MpeayCcMaTpUBaIOT HEOOXOAMMOCTD yUeTa KauecTBa MPOTernHa U yIIIeBoJ0B Kopma. [lokazaHo, 4yTo naH-
HBIW TIO/IX0]] KOHOMUYECKH 1esieco00pa3eH He TONBKO MPU MPOHU3BOICTBE MOJIOKA, HO M IIPU BBIPALIH-
BaHUU )KUBOTHBIX Ha Msico (Bethard, G.L., James, R.E., McGilliard M.L. 1997).

Lenbio paboThI SBUIOCH U3YYUTh BIMSHUE PA3TUYHOIO YPOBHS OOMEHHOTO MPOTEHHA B PallMOHE HA
WHTEHCUBHOCTH HCIIOJIb30BaHUSI OOMEHHOH SHEPTUH Y ObIYKOB.

MATEPHAJIBI 1 METO/bI

Jlist periieHnst IOCTaBJICHHBIX 3aJ1a4 IMPOBECH SKCIEPUMEHT METOIOM JIATUHCKOTO KBajpara Ha 4 Obld-
KaX XOJIMOTOPCKO# MOpOJIbl B BUBapUU MHCTUTYTA. HavanbHas sxuBast Mmacca ObrakoB — 147,3 r (Bo3pact 7-8
MECSIIIEB), BBIPAILICHHBIX 0 MPUHSATON TEXHOJOIWU C UCIIOIB30BAaHHEM MOJIOUHBIX MPOIYKTOB: IIEIBHOTO
Moroka u 31{M, cMecu aepTH KOHLIEHTPATOB, PH PaHHEM NIPHUYYSHUU K TIOTPEOJICHUIO TPYObIX KOPMOB.

ConeprkaHue >KUBOTHBIX MPUBSI3HOE, KOPMIICHHUE MHINBUTYaTbHOE, IBYKPATHOE, PABHBIMU YacTsiMu. ExxenHeB-
HO YYHTBIBAJIM MTOTpeQrieHue KopMa. J{Iist OLIEHKU MHTEHCHBHOCTH POCTA, OBIUKOB ITEPUOIMYESCKY B3BEIIINBAIIH.

JKuBOTHBIC TOyYalu OJMHAKOBBIM OCHOBHOHW pallMOH, cOAaJaHCUPOBAHHBIN 110 MUTATEIHHBIM Be-
IIECTBAM C COJICPIKAHUEM ChIPOTO MPOTEHHA U OOMEHHOW SHEPTUH COIIACHO CYIIECTBYIOIIUM HOpMaM
(Kamamraukos, A.I1., ®ucunun, B.1., llleros, B.B., Kitetimenos, H.I1. 2003). Paruion mononbITHBIX
JKUBOTHBIX BKJIFOUAJI CEHO 3JIAKOBOE, CUJIOC Pa3HOTPABHBIN 1 KOMOMKOpM (Tadt. 1).

Tab6auna 1. Payuonst kopmienus 6b14Kk08

Kopma, kr Ipynna

’ 1 (KOHTPOJIB) 2 (ombITHAsT) 3 (onbITHASs) 4 (onbITHAS)
CeHo 371aK0BOE 0,5 0,5 0,5 0,5
Cuioc pa3HOTpaBHbII 6 6 6 6
Kombukopm 425 4,00 3,75 3,5
JKMBIX coeBbIi - - 0,5 0,75
JKMBIX TTOICOTHEYHBIN - 0,25 - -
Meit KOpMOBO# 0,1 0,1 0,1 0,25
Couib noBapeHHas 0,1 0,1 0,1 0,1
[Tpemuxkc ITK-60 0,1 0,1 0,1 0,12

IToka3zareny MUTATEIbHOCTH PAIIHOHOB!

Cyxoe BeUlecTBo, KI 6,1 6,1 6,1 6,1
Oo6wmeHHas sHeprus, Mk 60,9 60,9 60,9 60,9
CpIpoii IpoTeuH, r 846 898 950 1002
Pacriagaemslii mpoTenH, T 611 653 665 693
Hepacnagaemslii npoTeus, r 235 245 285 309
OOMCHHBII IPOTEHH, T 478 491 513 526
Cplpas KjeTyarka, I 918 934 920 921
ChIpoii sxup, T 183 195 197 204
CeIpas 301, T 384 394 392 396
BOB, r 3791 3710 3671 3611
OB/0D 7,8 8,1 8,4 8,6
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BHyTpH rpynmsl B panpioHe ObIYKOB MMOCIIEIOBATENHHO MOBBIIATA YPOBEHb OOMEHHOTO NPOTEHHA.
370 OBUIO OCYIIECTBICHO 3a CUET BBOJA KOPMOBBIX J00ABOK C PAa3IUYHBIM pacnazoM MpoTenHa (KOM-
MepYeCKHi Mpernapar MOICOTHEYHOTO KMbIXa, COIEPIKAIETo MPOTeHH, HE3aIUILIEHHbIH OT pacnaia B
pyOlie, MM mpenapar COeBOTo JKMbIXa, C IPOTEHHOM, 3alIMIICHHBIM OT pacrajaa B pyoue).

B pesynbrare ucnonb3oBaHus JaHHON CXEMbI HCCICIOBAHUN, OBIYKHU MOJYYaJd ¢ PAIMOHOM 4 pas3-
HBIX YPOBHSI 0OMEHHOTO nporerHa. OTHOIIEeHHe 0OMEHHOTO NMPOTenHa K 0OMEHHOM SHEPrHU paluoHa
coctaBwio B 1-oi rpynne — 7,8; Bo 2-oit — 8,00; B 3-ii — 8,4 u B 4-0i1 — 8,6 /M k.

B KoHIIE Ka)KJI0r0 MECSTMHOTO MEPHOAIA OTBITa y OBIYKOB MPOBOAMIIM OanancoBbli onbIT (Haganbsk, E.A.,
Aradonos, B.W., I'puropsesa, K.H. 1977) u uccnenoBaim mokasarein ra3odHepreTH4ecKoro o0OMeHa Ma-
counbiM MetofioM 1o Hananbsky E.A. (Kansuaumkuii, b./1. 1998) no xopmieHus u uepes 3 daca mocie Hero.

[Nazoananu3 mMpoOBOIUIICS C MCIONIB30BaHUEM TazoaHanuzatopa-xpomororpada AXT-TU; npsmyro
KaJIOPUMETPHIO PO KopMa, KaJjia, MOYH, MOJIOKa U JIp. TPOBOAMIIM C UCTIOIB30BaHUEM a/InabaTn4ecKo-
ro xkanopumerpa ABK-1.

J1J1st OLIeHKH MPOIIeCCOB MUILEBApEHHS Yy OBIYKOB ONpEesisuid OTpebiIeHne KopMa, epeBapuMoCTh
OCHOBHBIX NHUTATCJIbHBIX BEIICCTB palliOHa U NNOCTYIUICHUC Cy6CTpaTOB 13 MAIIEBAPUTECIIBHOIO TPpaKTa
B MeTabonuyeckuii myl. B mpobax kopma M Kaja OmpeaesieHO COJEpKaHUE CyXOTr0 U OpPraHu4ecKOro
BEIIECTBA, ChIPOTO MPOTEHHA, KIIETYATKH, OOIIUX JTUITHJIOB U 30JIbI.

[IpoBenena oleHKa YHEPreTHIECKOW U CyOCTpaTHOW MUTATENBHOCTH KOPMOB M palioHOB (Arado-
HoB, B.1. 1998).

®onx cyOCcTpaToB UCTIONB3YETCS HA SHEPreTHUYECKUE 1IeTI U Ha CUHTE3 MPOAYKIHH, B TaHHOM CITy-
Yyae TPUPOCTa, aHAJIOTUYHO U3BECTHOMY MPUHIHITY ONpeaesieHHss OOMEHHON SHeprun panuoHoB (O3
= TII + OIT). B BHUMN®bull xuBoTHBIX pa3paboTaHa METOANKA KOIUYECTBEHHOTO ONPEeNeHUs CyO-
CTpPaToB, UCIIOJL30BAHHLIX B SHCPIreTUYCCKOM O6MCHC; ux CyMMapHI)II\/'I BHGPFCTHHCCKHﬁ OKBHUBAJICHT
PaBEH CyTOYHOM TEIUIONPOAYKIUH.

Bce ocraBmmecs cyocTparsl B mpe)OPMUPOBAHHOM BHJIE BXOIST B KOMIIOHEHTBI IPUPOCTA OBIUKOB.

KonmnyecTBeHHBIN BKIIaJ OCHOBHBIX I'PYII CyOCTPaToB B SHEPreTHUECKU 0OMEH (B BEIMYHMHY Te-
IUTONPOAYKIUH) PACCUUTHIBAIM 10 JAHHBIM MCCIIEOBaHUM JIETOYHOTO Ta3000MeHa U MOTeph a30Ta ¢
Mo4oi. KonndyecTBo BOBIICUEHHBIX B SHEPIeTHUECKUI 0OMEH aMHUHOKHUCIIOT B MPUOIMKEHUN PACCUH-
TBIBAJIM IO A30TY, BBIZICIICHHOMY C MOYOH B TeUeHHE CYTOK, YMHOXKasi KOdQpuuueHt Ha 6,25, ¢ yueToMm
TOTO, YTO COJICPIKAHUE a30Ta B OejkaxX (aMUHOKHUCIIOTAX) COCTABISIET B cpefaHeM 16 %. 3Has kajiopu-
4yeckyro 1eHHocTh Oeika (18,00 k/[/T) pacCUMThIBAIM CYTOUYHYIO TEIUIOMPOIYKIIHIO 32 CYET TIOJTHOTO
OKMCIIeHUs: aMUHOKHUCIIOT 10 CO, ¥ BOZIBI ¥ BBIYUTAIM €€ U3 BEJIMYMHBI OOIIEH CyTOYHOM TemIonpo-
OyKUuu. B pesynbrare moimydaeM BEIHYHHY «HEOENKOBOI» TEIIONPOMYKIMH, IO KOTOPOH HAaXOAUM
OTHOCHUTENBHBIN BKJIaJ] B TEIUIONPOMYKIHMIO JIBYX TPYII CyOCTpaToB, pa3iHYarolIUXCs 10 BEJINYHHE
JIBIXaTeIBHOTO KO3 QHIIMEHTA.

Bapbupyromniye KoJu4eCTBEHHbIE IPU3HAKU PE3YJITATOB SKCIEPUMEHTAIBHBIX UCCIIEJOBAHUM MO/~
Beprayimch craructudeckoit oopadorke (Jlakun, I.dD. 1980) ¢ oueHkoit noctoBepHOCTH 3()h(HEKTOB C IMO-
Motpio f-kputepust CThIOEHTa B KOMIIbIOTEpHOI nporpamme Statistica u MS Office Excel.

PE3VYJIBTATBI U OBCYXIAEHUSA

Pesynbrarhl B3BEIIMBAHUN 1TOKA3aJIH, YTO YCIOBUS MUTAHUS JKUBOTHBIX 00CCIICYMIN BBICOKYIO WH-
TEHCUBHOCTh pocTa. ClenoBarebHO, UCCIIE0BaHUS ObLTH MPOBEJCHBI Ha XOPOIIEM 300TEXHUYESCKOM
(hoHE — cpeHeCyTOYHBIN PUPOCT MaccChl Tea cocTamil oosbine 1000 .

HauGornee BbICOKUI CpeHECYTOUHBIH MPUPOCT MACCHI TeJia ObLT Y OBIYKOB 2-0if TpyrIibl (Tabm.2).

Tadauua 2. Ilokazamenu unmeHcusHOCmMuU pocma ObIYKO8

I'pynna OtHowmeHnue Macca CpennecyTo4HbIi
ooMeHnHoro nporenna k 09, r/M/Lx TeJia, KT NMPHPOCT, T
1 (koHTpOJIB) 7,8 223+33,4 1363%185
2 (ombITHAs) 8,06 226+27,1 1537+63
3 (ombITHAs) 8,4 230+19,7 1354+£151
4 (ombITHAs) 8,6 216+18,8 1101£214
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YacTruHast 3aMeHa KOHLIEHTPATOB OSITKOBBIMH 1I00aBKaMH B PallMOHAX OMBITHBIX TPYII HE OKa3aia
3HAUUTETHHOTO BIMSHHS Ha MOTPEOJICHUE U MEPEeBapUMOCTh CyXOTo BEIECTBA KOpMa, 10 CPABHEHUIO
¢ KoHTposieM (Tabmn. 3). Beruku 2-0if Tpynmel, B cOCTaB KOMOMKOpMa KOTOPBIX BXOIMWII MOJCONHEUHBIN
KMBIX, MMoeJaln KopMa (akThudecku 0e3 octaTtkoB. C MOBBIIIEHHEM CBIPOTO MPOTEMHA B pallHOHAX
OTIBITHBIX I'PYTII MOBBIIIANIACH IEPEBAPUMOCTH CYXOTO BEIIeCTBa MPU MAKCUMaJIbHOM 3HAaYE€HUH B 4-0i
rpymmne u cocraBuia 66,23 %. Taxxke ¢ yBenuueHneM Oellka B pallMoHax 2-oH, 3-ei 1 4-0l ONBITHBIX
rpyImnax Bo3pacraia KOHIICHTpalus 0OMEHHOM SHEPTUH B PallMOHE, [0 CPABHEHHIO C KOHTPOJIEM.

Tadmuua 3. @axmuueckoe nompebnenue u nepesapumocms Cyxo2o 8euecmada Kopma

Cyxoe Cyxoe [epeBapumoe
IlepeBapumocTs, Konuenrpanus 09,
I'pynna BeIEeCTBO BeIEeCTBO cyxoe BeliecTBo, o M/
KI'
KOpMa, KI' KaJjia, Kr KI' ¢

I (xoutpoms) [ ¢ () 40,43 2,13 +0,14 3,86 40,29 64,40 0,57 8,67 40,25
2 (ombitHan) | 6 g 4 37 2,11 0,11 3,96 £0,26 65,18 +0,50 8,78 £0,13
3 (ombrtHan) |6 07 1041 2,06 0,07 3,96 +0,34 65,57 +1,28 8,78 +0,09
4 (ombitHan) | 599 40 4] 2,03 0,16 3,96 +0,23 66,23 +0,50 8,91 £0,38

B cbamancupoBaHHBIX panoHax NepeBapuMOCTh BaJIOBOM SHEPTUH MPUHITO PACCUUTHIBATH I10 pPas-
HHULIE MEXy COACPKAHUEM BAJIOBOI SHEPIrUu KopMma U S3HEpruu, coeprkalelics B kaie. KanopuiiHocTs
1 XT CyXOro BemlecTBa NMepeBapuMbIX MMUTATENFHBIX BEIIECTB B COATAHCUPOBAHHBIX pAIlMOHAX HE Tpe-
Bermaet 17,0 MJIx. DTo BeneT K BHICOKON KaJIOPUHHOCTH CyXOTO BEIIeCTBA Kaja, I7le OTHOCHUTEIBHO
BO3pacTaeT JI0oJs HellepeBapEHHBIX KOMIOHEHTOB I'pyObIX KOPMOB (JIMTHHH, ChIpas KJIeT4aTKa | JIp.),
AMEIOIINX KaJOPUHHOCTH cBhImIe 20 K/[X/T. DHEprus nepeBapuMbIX MTUTATCIBHBIX BEIIECTB SBIISCTCS
WCXOJTHON BETMYMHOMN JJIs pacdeTa 0OMEHHOW SHEPTHH B )KHBOTHOM OpTraHM3ME M IPH OLIEHKE dHEepTe-
TUYECKOHM MUTaTeNbHOCTH parpioHa. C sHepTruel nepeBapuMbIX MUTATEIHHBIX BEIIECTB TECHO CBA3aHbI
oTepH YHeprun ¢ Mo4ou (4-5 % ot mepeBapuMoii sHEepTrUN). B Gonee coxXHOM CBA3H ¢ dYHEPrHei epe-
BapUMBIX MMUTATEIHHBIX BEIIECTB HAXOISATCS IMOTEPH DHEPTUU C METAHOM M TEIUIOTOH (pepMEeHTAINN.
CormmacHo gansbM JlememieBckoro B.O. (2017), motepu HEPTUU B MpeKETyIKax KBaAUYHBIX, CBSI3aH-
HBIE ¢ (hepmeHTanueil, coctaBisaor 24,8 %. AragonosiM B.W. ObuM TpOBEIEHBI IPSIMBIE UCCIIEA0BA-
HUS C IyO/ICHATBHBIM M HJIEOIEKaTbHBIM aHacToMo3aMu. OHM TIOKA3alld, 9TO MTOTEPH SHEPTHUH KOpMa C
METaHOM M TETUIOTOH (pepMeHTaNU COCTABIAIOT 24,72 % OT MOTepH PHEPTUN MUTATEIHHBIX BEIIECTB,
MIepEeBapEHHBIX B MpeKenynKax U ToHKoM kuiednrke (Kampaumknit, b.J1. 1998). [locie mpuMeneHus
MIOTIPABOK Ha MOTEPH YHEPTHUU MEePEBAPUMBIX MUTATEIBHBIX BEIIECTB C METAHOM U TEIUIOTOH (hepMeH-
TaIlu¥, OCTABIIASCS YaCTh SHEPTUH, IEPEBAPEHHON B MPEPKETYIKAX U TOJIICTOM KHUIIIEYHUKE, TPEICTaB-
nena JOKK, xonndecTBeHHO BBIpaskeHHAsI B MOJIIPHOM, a 3aT€M B BECOBOM MX COOTHOIICHHU. JHEPTHS
MMUTATEIHFHBIX BEIIECTB, IEPEBAPEHHBIX B TOHKOM KHIIIEYHUKE, CIY’)KUT I KOIMYECTBEHHOTO pacyueTa
AMUHOKHCIIOT, BBICOKOMOJIEKYIISIPHBIX KUPHBIX KUCIIOT U TITIOKO3BI.

Coneprxanue BaJIOBOH sHeprun B 1 KT komOnkopma coctaBuio 17,22 MJx/kr CB, B moacoTHEIHOM
W COEBOM JKMBIXax — COOTBETCTBeHHO, 18,55 1 18,69 MJIx/kr CB. TakuM o6pa3om, yacTHIHAS 3aMCHa
KOMOHMKOPMa OITBITHBIX TPYII OEIKOBBIMH JOOaBKaMH CITOCOOCTBOBaJIA MTOBBIIIICHUIO BaJIOBOIM SHEPTUU
pamoHa npu GpakTHYECKH OAMHAKOBOM ITOTPEOJICHUH CYXOTO BEIlecTBa KopMa. B CBs3u ¢ 3THM, TIOTpe-
OneHre BaJIOBOW SHEPTUHU KOpMa ObIYKaMU ONBITHBIX TPYMIT ObLIO OOJbIIe, YeM B KOHTpoue (Tabdi. 4).
[ToTrepu sHEpruu ¢ MOYOH B OMBITHBIX TPyINax ObUIH HIKE HA 13-22 %, ueM B KOHTpPOJIE, UTO CIIOCO0-
CTBOBAJIO TTOBBIIIIEHUIO YPOBHSI OOMEHHOM HEPTUHN B OMBITHBIX TPYIIIAX 110 CPABHEHUIO C KOHTPOJIEM.
YpoBeHb OOMEHHOI SHEPTUH OT BaJIOBOH B Tpymnmnax coctaBui: B 1-oii — 50,88 %, Bo 2-0ii — 51,40 %, B
3-eit — 51,45 % u B 4-0i1 — 51,75 %.

B Toxe Bpemsi, ¢ yBeTHMYEHNEM CHIPOTO MPOTEWHA B PAIMOHE TTOBBIIIANIACH HE TOIBKO MEPEBAPUMOCTh
1 ypOBEHb OOMEHHOI1 SHEPTHH, HO TPOITOPIIMOHATIFHO BO3pacTaia U TeIUIONpOAyKIHs. Tak, ypoBeHb Te-
IUTONPOAYKITUH OT OOMEHHOM SHepruu B 1 1 2 Tpynmax OblT (JaKTUIEeCKH Ha OTHOM YPOBHE M HE TIPEBHI-
main 70 %, a B 3 u 4 rpynmax cocrasui 71 u 74 %, coorBercTBeHHO (Tadm. 5). C yBenmueHneM BKIaza
OOMEHHOI SHEPTruH B TEILUIONPOAYKIHIO CHIDKAeTCs e€ BKJIaJ B DHEPTHIO MpHpocTa U 3(H(HEeKTHBHOCTD
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HCIIOJIb30BaHUSI OOMEHHOM SHEpPruu cHrbkaetcs. Tak, 3arparsl oOMeHHOM sHepruu Ha 1000 r mpupocra
YKMBOW Macchl ObLIM MUHUMAIEHBIMH BO 2-0H IpyIINe, a MAaKCUMaJIbHBIMK — B 4-0H Tpyrine. YBelnueHne
TETUIOMPOILYKIIMK 00YCIOBICHO CIeIU(PHUUSCKUM TUHAMUYSCKUM JICHCTBUEM ITUILH, T7Ie HanOoJee BbIpa-
JKCHHBIM e€ JIeHCTBUEM 00J1a/1atoT OCITKU, CIIOCOOHBIE MOBBIIIATh MHTCHCUBHOCTH OOMEHHBIX ITPOIIECCOB

Ha 30 %, a B psae ciaydaes u Ha 80 %, nanee uayt ymieBoasl (5,9 %) u, HakoHell, Kupsbl (2,5 %).
p

Tab6auua 4. baranc snepeuu, Mxc/cym

I'pynna
IHoka3zarenn
1 (koHTpOJB) | 2 (onbITHAS) | 3 (onbITHASY) | 4 (ONBITHAS)
BasoBast sHeprust kopma 101,8+7,3 103,5+6,5 103,0+7,1 102,8+7,0
BasoBast sneprust kana 37,3+£3,0 36,7+2,8 36,5+1,1 36,3+4,4
DHeprus nepeBapuMbIX MUTATEIbHBIX BEIICCTB 64,6+4,5 66,8+3,7 66,6+6,0 66,5+3,4
[ToTepu sHEPTUU ¢ METAHOM M TEIUIOTOM (hepMEHTAIINN 10,5+0,7 10,9+0,6 10,8+1,0 10,8+0,6
DHeprus Mouu 3,24+0,6 2,7+0.8 2,840,8 2,5+0,5
OOMeHHast SHepTHs 51,8+£2,6 53,2424 53,0+4,2 53,2+2.8
TerutonpomyKIus 35,9+1,6 36,3+2,2 37,8+2,4 39,5+1,9
DHeprus npupocra 15,9+1,1 17,040,3 15,242,1 13,741,6

Tadmuua 5. Hcnonvzosanue obmennotl sHepeuu Ha menionpooyKYuio i npupocm

Tennonpoaykuus, CpeaHecyTOYHBIH 3arparel OO Ha 1 kr npupocra KuBoi
Tpynna % o1 0D IPHUPOCT, T Macchl, MJIK/Kr
1 (KOHTpOIB) 69,31 1363+185 18,6
2 (onbITHAS) 68,23 1537+63 17,5
3 (ombITHAS) 71,32 1354+151 19,1
4 (ombITHAA) 74,25 1101214 24,8

B panee npoBeieHHBIX UCCIIEIOBAHUSIX OBLIIO OTMEUEHO, YTO BEICOKUIT YPOBEHbD IIPOTEHHA B PAIlHOHE
crocoOcTByeT OOJIbIIIEMY OTIOKEHHIO a30Ta B Tesie. He oTMeueHo oTpHIIaTeIbHOTO JICHCTBHS BBICOKHX
YPOBHEH MPOTEeHNHA Ha MPUPOCT KUBOK MACChI, TAK KaK OTIOKEHHE OeJIka OrpaHMYCHO OMOJIOTHYECKUM
npenenom (Thorbek, G. 1972; Broster, W.H. 1974). Oanako, 3Ha4UTEIbHBIA H30BITOK IPOTEHHA CBEPX
ONITUMAJILHBIX TOTPEOHOCTEH CHUYKAET POYKTHBHOCTH )KUBOTHBIX, YMEHBIIIAET TIOTpeOIeHNE KOpMa U
YBEITMYUBACT IIOTEPH DHEPTUU CBSI3aHHbIE ¢ N30BITOUHOMN Terutonpoaykueii (Blaxter, K.L. 1962, 1972;
Broster, W.H. et al. 1969). OcHoBHOI npuurHO# Hed()(HEKTHBHOTO UCITIONB30BaHUS OOMEHHOM YHEPTUI
pu U30BITKE TIPOTEHHA B PAI[OHE JKUBOTHBIX SIBIISIETCS YBEJIUUEHHE dHEPreTHUECKOro oOMeHa st
YCHUJICHUSI PEaKIUil MepeaMUHUPOBAHHS U Je3aMUHUPOBAaHUSI aMUHOKUCIIOT B MEUEHH U KEITYJO4HO-
KHIIEYHOM TpakTe. Ecim oprannu3m He criocoOeH UCIIONb30BaTh MOCTYMAONIHE B 0OMEH OSJIKH U aMHu-
HOKHCJIOTBI, TO OHH BOBJICKAIOTCS B OKUCIIUTEIbHBI OOMEH M TaKUM 00pa30oM BBIBOJSITCSI H3 OPTraHm3-
Ma. DTO MpeJoXpaHseT OPraHu3M OT AMUHOKHCIIOTHOTO UMOaaHca U HapyIIeHHs OEIKOBOr0 oOMeHa
(Hdenpkun, A.U., JlememeBckuit, B.O., Kypermun, A.A. 2018).

J1J1ss FHTEHCUBHOTO POCTA MBIIIEYHON TKAaHK HEOOX0IMMO OIITUMAJIbHOE CHaOKEHHE BCEMU CyOCTpa-
tamu. OCHOBHBIM KOMIIOHEHTOM B ITEPHOJ] BBIPALIMBAHUS BHICTYIIAIOT aMHHOKHCIIOTHI. OlieHHBasi Cy0-
cTpatHbIi (GoHa pannonHa (Tadi. 6), BUAHO, YTO C YBEIMUCHUEM J0IH OCJIKOBOM H00aBKU B ONBITHBIX
rpynnax ypoeHb amuHokucnoT 1 BXXK nponopiioHansHo BO3pacTall 10 CpPaBHEHUIO ¢ KOHTPOJIEM, HO
B TOXKE BPEMsI CHIDKAIOCH KOJTMYECTBO OyTHpara.

Taonuua 6. Konuuecmso 0opazosannsvix cyocmpamos 8 d4ceny00uHO-KUeyHOM mpakme ObI4Kos (2 8 cynt)

I'pynna
Ioxa3arenns
1 (xoHTpOJIB) 2 (ombITHAS) 3 (onbITHAS) 4 (onbITHAST)
Anerar 1382 1410 1369 1348
[Ipormonar 721 738 716 705
Byrupar 330 326 320 310
I'moko3a 349 358 353 351
AMHHOKHCIIOTBI 481 485 507 519
BXK 113 125 138 151
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AHanuzupys Tabiauiy 7 MOKHO OTMETHTB, YTO Y OBIYKOB OIBITHBIX TPYIII C YBEIUYESHUEM CHIPOTO
MpOTEeMHa B palMOHe, BO3pacTaia TEIUIONPOAYKIHS M, COOTBETCTBEHHO, MOBBIIIAIHNCH 3aTPaThl CyO-
ctparoB. OHAKO y OBIYKOB 2 TPYNIIBI BKJIAJ aMUHOKUCIIOT B TEIIONPOAYKIUIO OBUT HIKE, YeM B KOH-
tposie Ha 6,05 %, uTo roBOpUT 0 Oosice 3(P(HEKTUBHOM HCIOIB30BAHUN aMHUHOKUCIIOT Ha MPHUPOCT. Y
ObIYKOB 3 W 4 Tpynnbl BKJIaJ aMHHOKHUCIOT B TEIUIONPOAYKIHIO TPEBBIIIaI KOHTpoib Ha 8,06 % u
12,42 %, COOTBETCTBEHHO.

Taonauma 7. Bxnad cybocmpamos 6 senuuuny menionpooykyuu y 6biukoe
6 COOMBEMCMBUU ¢ NOYYAeMoll 000AKOU

Ioxa3zarenn | En. uzmep. | 3navenue
1 rpynmna (KOHTPOIb)

Termmonpoxykuus MJx/cyT 35,9+1,6
JlprxatenpHbIi K03 dumeHT CO,/0, 0,93340,006
Cybcmpamel, UCnONb308AHHbIE 8 YHEPeMUUECKOM 00MeHe
AMUHOKHUCIIOTBI r 248
Anerar + niroko3a r 1399
BbicokoMomneKynspHbIe JKUPHBIC KUCIOTHI + OyTHUpaT r 276

2 rpymnma (OmbIT)
TeruronpomyKuus MJx/cyT 36,3+£2,2
JlbIxarenbHbIil Kod(duIneHT CO,/0, 0,928+0,004
Cybcmpamyl, UCNONb306AHHbIE 6 IHEP2EMULECKOM 00MeHe
AMUHOKHUCIIOTBI r 223
Anerar + nroKo3a r 1433
BbicokoMomneKyspHbIe JKUPHBIC KUCIOTHI + OyTHpar r 283

3 rpymnma (OmbIT)
TeruronpomyKuus MJlx/cyT 37,8+2.4
JlpIxarenbHbIi kKod(duIneHT CO,/0, 0,930+0,010
Cybcmpamyl, UCnONb306aAHHbIE 6 IHEP2EMULECKOM 0OMeHe
AMUHOKHUCIIOTBI r 268
Anerar + DIOKo3a r 1466
BricokoMomneKynsipHbIe JKUPHBIC KHCIOTHI + OyTHpar r 289

4 rpymnma (OIbIT)
TerutonpomyKuus MJlx/cyT 39,5+1,9
JlbIxarenbHbIi Kod(duIneHT CO,/0, 0,916+0,006
Cybcmpambl, UCnoNb306aHHbIE 68 IHEP2EMULECKOM 0OMeHe
AMUHOKHUCIIOTBI r 308
Arerar + nIoKo3a r 1510
BricokoMomneKysipHbIE JKUPHBIC KHCIOTHI + OyTUpar r 298

AHanmM3 TaHHBIX 10 O0aaHCy cyocTpaToB (Tabi.8) MoKasall, 9To C YBEIUUCHUEM BKIIaga CyOCTpaToB
TETUTOTPOIYKITNH B 3 1 4 TpyTIiax CHU3WIOCH KOTMIECTBO CyOCTPATOB HA MPUPOCT MPOTYKITHH TIO CPaB-
HEeHHIO ¢ KoHTpojeM. [Ipu 3Tom B 4 Tpymme, Tae B cocTaB KoMOuKopMa BBe 750 T cOEBOTO JKMBIXA,
Ha TETUIONPOAYKIINIO PACcX0Jl CyOCTpaToB OBLT CAMBIM BBICOKHM, YTO CITOCOOCTBOBAJIO CHIKEHUIO TIPH-
pocta npoayknuu. B 1 n 3 rpynmax BkIaa cyOCTpaToB B MIPUPOCT OBLT (PaKTHUECKH HA OJHOM YPOBHE.
Bo 2 rpymnme Bkiag cyOCTpaToB B IPUPOCT OBLT CAMBIM BBICOKHM.

[IpoBeneHHbIE MCCIETOBAHUS TO3BOIIIIN YKCIIEPUMEHTAIFHO YCTAHOBUTD HATUYHE CBS3H MEXKITY
MoKa3aTensiMi oOMeHa BemecTB, (PyHKIMOHAIBHBIM COCTOSTHHEM IHIIEBAPUTEIFHOW CHCTEMBI, d(-
(heKTUBHOCTBIO HICTIONIb30BAHMS TIHUTATENBHBIX BEMIECTB KOPMa M MHTEHCHBHOCTHIO pPOCTa OBIYKOB Ha
pammoHax ¢ pa3HbIM ypoBHeM oOMeHHOro mporenHa. [lomyueHHbIe TaHHBIE HEOOXOMUMBI /IS OHOJI0-
TUIECKOTO 000CHOBAHUS CITIOCOOOB TIOBBIMICHUS, HHTCHCHBHOCTH POCTa OBIYKOB 1 3 (HEKTUBHOCTH HC-
MTOJTE30BaHMS MUTATEIHHBIX BEMIECTB KOpMa Ha OMOCHHTE3 KOMITOHEHTOB MsCa.
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Ta6auna 8. Faranc cyocmpamos, 2

Kou )aTOB
Ipynna Mokazaten 00pa30BaHHBIX | HCHOJIb3YeMbIX B HCMO0JIb3yeMbIX Ha
B KKT TeILIONPOIYKIUK | MPHPOCT NPOIYKIUH |

1 AnerT. + nokosa 2158 1399 759
(KOHTPOITB) Kuphsie k-TbI + OyTHpar 433 276 157
AMMHOKHCIIOTBI 485 248 237

2 Aret. + nimroko3a 2200 1433 767
(ombrTHAs) YKupHbIe K-TBI + OyTHpaT 451 283 168
AMMHOKHCIIOTBI 481 223 258

3 Aner. + nmrokosa 2187 1464 723
(ombITHAs) JKupHsie k-T6I + OyTHpar 458 289 169
AMUHOKHCIIOTBI 507 268 239

4 Aner. + mroko3a 2157 1510 647
(ombiTHAS) JKuphsie k-TbI + OyTHpar 461 208 163
AMHMHOKHCIIOTBI 519 308 211

BbIBO/bI

HccnenoBanus BAMSHUS Pa3InuHOTO YPOBHSI OOMEHHOIO MPOTEHMHA B PAIllMOHE OBIYKOB XOJIMOTOP-
CKOH TIOpOJIBI B TIEPHO]] BBIPALMBAHUS TTO3BOJIMIN OLEHUTH d(PPEKTUBHOCTH UCIIONB30BaHUS CyOCTpa-
TOB B dHEpreTuyeckomM ooMeHe. Tak, y ObukoB 3 U 4 Tpyrmim npu 0ojiee BRHICOKOM YPOBHE 0OMEHHOTO
MPOTEHHA B pallMOHe HAOIIOMAeTCsl MOBBIIICHUE HHTEHCUBHOCTH TEIIO00pA30BaHMsI B TKAHSIX M CHH-
YKEHUE YHEPTUH MIPUPOCTA, TI0 CPABHEHHIO C KOHTPOJIEM. Y OBIYKOB 2 OMBITHOH IPYIIIBI HCTIOJIB30BaHNE
AMHHOKHCIIOT Ha MPUPOCT MPOAYKIHUH MPOXOIuIo Oonee 3h(HEeKTHBHO, YeM B KOHTPOJIE.

Ha coBpemeHHOM 3Tare COBEpLUICHCTBOBAHHE CHCTEMbl HOPMHPOBAHHS ITUTAHUS OBIYKOB HEOOXO M-
MO MPOBOJMTH Ha OCHOBE OLIEHKH CyOCTpaTHOW 00eCcIie4eHHOCTH MPOAYKTHBHBIX (DYHKIHMHA, UCXOIS U3
KOJIMYECTBEHHOH CyOCTpaTHOM XapaKTEPUCTHKH PAIlMOHOB M U3 MOTPEOHOCTH B CyOCTparax SHEpreTH-
YecKOro oOMeHa B MEpHOoJ, MHTEHCHBHOTO BhIpaluBaHus. MccinemoBaHus JerouHOro ra3oo0MeHa Imo-
3BOJISIIOT MIPOBECTHU pacyeT KOJMUECTBA alleTar + IIIIOKO3bI U JIUMKA0B, BOBICYCHHBIX B SHEPTeTHUECKUI
O0OMEH M OCTaBIIYIOCS YacCTh JOCTYITHBIX Ul YCBOCHHUSI CyOCTpaToB pamuoHa, KOTopble B TpaHchop-
MHUPYEMOM BHUJE HAXOJSITCS B KOMIIOHEHTaX MPOAYKIMH, TIIABHOM 00pa3oM, B MblliedyHOl Macce. [1pu
COBEPILICHCTBOBAHMH CHCTEMBI HOPMHUPOBAHHS TUTaHUsI KPYITHOTO POTaToOro CKOTa, Haubosee CI0KHON
npo0ieMoii ocraercsi pa3paboTKa MeTOJ0B OaNaHCHPOBAaHMSI OCTYIUICHHS JOCTYITHBIX IS YCBOCHUS
cyOCTpaToB, a TAKXKE UX MCIOIB30BAaHUE B YHEPTETHYECKOM OOMEHE CHHTE3a KOMITOHEHTOB ITPOIYKIIHH,
OCOOCHHO TeX CyOCTpaTOB, KOTOPHIE TUMUTHUPYIOT KOJIMYECTBO U KadecTBO npoaykiuu (Agafonov, V.1,
1998; Riis, P.M. et al. 1990; Sporndly, R. 1990).
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EFECTUL UTILIZARII VIERILOR HIBRIZI iN SPORIREA
CAPACITATII DE CRESTERE S| DEZVOLTARE
A TINERETULUI SUIN

Ilie ROTARU, Ivan CERNEV
Universitatea Agrard de Stat din Moldova

Abstract. The present study has been aimed to evaluate the growth and development performances of young
swines obtained by crossing Large White x Landrace sows with pure bred boars (Pietrain and Duroc), as well as
with two-breed hybrid boars (Pietrain x Duroc) and three-breed boars (Large White x Landrace x Pietrain). A total
of 150 young hybrids (75 gilts and 75 piglets) from 30 sows were included in the study. It was established that
the progeny obtained by combining the Large White x Landrace (female parent) with Duroc and Pietrain x Duroc
(male parents) achieved more relevant results as regards body mass accumulation and growth rate that is explained
by the effect of the combining ability of maternal and paternal genotypes and by the degree of manifestation of
heterosis phenomenon. In all growing periods male swines achieved higher body weights compared to the gilts.
Weight differences become more evident beginning with the age of 120 days.

Cuvinte-cheie: Young swines; Hybrid; Body weight; Genotype; Breed.

Rezumat. in prezentul studiu au fost evaluate performantele de crestere si dezvoltare a tineretului suin obtinut
prin incrucisarea scroafelor Marele alb x Landrace cu vieri de rasa pura (Pietrain si Duroc), precum si cu vieri
hibrizi birasiali (Pietrain x Duroc) si trirasiali (Marele alb x Landrace x Pietrain). In total in studiu au fost incluse
150 de capete de tineret hibrid (75 de scrofite si 75 de vierusi) de la 30 de scroafe. S-a constatat ca rezultate mai
relevante, privind acumularea de masa corporala si manifestarea vitezei de crestere, a realizat descendenta obtinuta
prin combinarea formei materne Marele alb x Landrace si a formelor paterne Duroc si Pietrain x Duroc, fapt ce
se explica prin influenta capacitatii de combinare a genotipurilor materne si paterne si gradului de manifestare a
fenomenului heterozis. In toate perioadele de crestere masculii au realizat greutiti corporale mai ridicate decat
scrofitele. Diferentele de greutate devin mai evidente incepand cu varsta de 120 de zile.

Key words: Tineret suin; Hybrid; Masa corporala; Genotip; Rasa.

INTRODUCERE

Cresterea productivitatii suinelor se efectueaza prin implementarea 1n unitatile de productie a noilor
realizari ale stiintei si practicii in producerea hibrizilor comerciali. Procesul de hibridare prevede utiliza-
rea eficientd a potentialului genetic si ereditar, dar si a capacitatilor deosebite ale animalelor de asimilare
a hranii, astfel obtinandu-se carcase cu un continut ridicat de tesut muscular si carne de calitate cu chel-
tuieli reduse. Fermelor de prasild le revin sarcini strict determinate in crearea materialului de selectie
destinat obtinerii hibrizilor competitivi pentru producerea carnii solicitate de consumator (Beres, L.,
Petcu, 1. 1994). Evident ca in rezultatul acestor actiuni are loc si schimbarea ereditatii, determinata de
capacitatea de combinare a materialului genetic si de nivelul de selectionare a indivizilor implicati in
schemele de hibridare a porcinelor (Dinu, I., Bacila, V. et al. 2002). Aceasta schimbare poate da rezul-
tate pozitive, dar si negative, de aceea un element esential al hibridarii devine cunoasterea capacitatii
de combinare a liniilor si raselor de suine in scopul producerii hibrizilor cu capacitati de formare a
productiei solicitate. Astfel se asigura manifestarea fenomenului heterozis, care contribuie la marirea
productiei de carne in baza efectelor selectiei si Tncrucisarii (Rotaru, 1., Ceban, V., Eremia, N. 2015).

MATERIALE SI METODE

Cercetarile s-au efectuat la Catedra de Zootehnie a Univeritatii Agrare de Stat din Moldova §i 1n
unitatea de productie pentru cresterea si ingrasarea porcinelor SC ,,Agroseminvest” SRL din satul
Burlaceni, raionul Cahul.

Pentru realizarea obiectivelor propuse, ca obiect al investigatiilor s-au utilizat femelele Marele alb x
Landrace (forma maternd) si vieri de rasa pura si hibrizi formati din doua sau trei rase (forma paterna)
(tab.1).
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Tabelul 1. Schema valorificarii hibrizilor de suine

Forme parentale Numirul de | Numarul de tineret suin

Lotul - - B B

materna paterna scroafe scrofite vierusi
I Marele alb x Landrace Pietrain 6 15 15
11 Marele alb x Landrace Marele alb x Landrace x Pietrain 6 15 15
III | Marele alb x Landrace (Marele alb x Lgndrgce x Pietrain) x 6 15 15

Pietrain

v Marele alb x Landrace Duroc 6 15 15
A% Marele alb x Landrace Pietrain x Duroc 6 15 15

Pentru determinarea gradului de influenta a vierilor hibrizi asupra cresterii si dezvoltarii descendentilor
s-au format 5 loturi experimentale, conform principiului metodei de analogi, constituite din 6 scroafe
si 30 de capete de tineret suin (15 scrofite si 15 vierusi) fiecare. In total, in experiment s-au aflat 30 de
scroafe Marele alb x Landrace si 150 de capete de tineret hibrid obtinut prin utilizarea scroafelor Marele
alb x Landrace, a vierilor de rasa pura Pietrain si Duroc, precum si a vierilor hibrizi birasiali Pietrain x
Duroc si trirasiali Marele alb x Landrace x Pietrain.

Experientele au urmarit viteza de crestere si gradul de dezvoltare la tineretul suin selectat. Masa
corporala a animalelor a fost determinata lunar, cu ajutorul cantarului electronic. Ulterior, prin calcu-
larea sporului mediu zilnic a fost apreciatd viteza de crestere. Datele obtinute au fost folosite pentru
aprecierea dezvoltarii tineretului suin pe intreaga perioada de evidentd. Rezultatele experimentale au
fost prelucrate statistic cu programele Office Microsoft Excel.

REZULTATE SI DISCUTII

Procesul de hibridare necesita un complex de masuri tehnologice care sa asigure obfinerea, utilizarea
si perfectionarea noilor genotipuri, testarea si identificarea celor mai productive combinatii de rase si linii
pentru implementarea lor in productie (Rotaru, I. 2013). Producerea carnii de calitate se realizeaza prin
tehnologii moderne de crestere intensiva si in baza utilizarii hibrizilor de porcine cu energie de crestere
inalta, fapt ce contribuie la micsorarea perioadei de ingrisare si a consumului de furaje. In tabelul 2 sunt
prezentate rezultatele cresterii masei corporale in dinamica la scrofitele hibride (Kabanos, B.1998).

Tabelul 2. Dinamica cresterii masei corporale a scrofitelor in functie de genotip si varsta animalelor, n = 15

Virsta, zile
Lotul Genotipul
60 Cv,% 90 Cv,%
I MAxLxP 15,09 £ 0,27* 6,72 30,07 £ 0,49%** 4,07
11 MAxLx(MAxLxP) 19,18 £ 0,66 13,55 30,4 + 0,49 6,35
MAXx Lx
I ((MA x L x P)x P) 18,22 + 0,66 14,25 31,59 £0,68 8,43
v MAxLxD 20,43 + 0,54* 10,38 34,52 + 0,69** 7,79
\% MAx Lx (PxD) 17,56 £ 0,51 11,30 32,1 £0,42 5,09
B>0,999* B>0,999**

Analizdnd comparativ dinamica masei corporale la diferite variante de hibrizi, putem constata
diferente intre genotipurile de animale, fapt ce se explicd prin influenta capacitatii de combinare a
raselor participante la obtinerea scrofitelor hibride. Valori mai inalte au fost obtinute in loturile IV si
V in perioadele de crestere 60-90 de zile si 90-180 de zile, urmate de cele inregistrate la scrofitele din
lotul II experimental. La varsta de 90 de zile, diferentele dintre loturile IV si I s-au egalat cu 4,45 kg,
Vil - 2,03 kg (B>0,999). In perioada de crestere 120-180 de zile diferentele se maresc. Astfel, la
varsta de 120 de zile (tab. 3), ele au constituit 12,07 kg intre loturile IV si I si 6,08 kg intre loturile V si
1(B>0,999). La 150 de zile, intre loturile IV si I s-au inregistrat diferente de 5,57 kg, iar intre V si [ nu
s-au Tnregistrat diferente autentice, pe cand la 180 de zile diferentele au fost de 10,15 kg si, respectiv, de
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1,24 kg. Aprecierea comparativa a rezultatelor releva ca in loturile unde in schemele de hibridare a fost
folosita rasa Pietrain, animalele s-au caracterizat printr-o crestere mai moderatd comparativ cu loturile
unde hibrizii s-au format cu participarea rasei Duroc.

34,52
31,59 32,1

37 3007 30,04

25 1 20,4

i 175
20 T 150 _
15 m 60 zile

m 90 zile

10 -

I I m v v

Figura 1. Cresterea masei corporale a scrofitelor in perioda 60-90 de zile

Producerea hibrizilor de tip intensiv in unitatile specializate este mai eficienta daca forma materna
este constituita din scroafe birasiale Marele alb x Landrace sau Yorkshire x Landrace, iar forma paterna
— din vieri de rasa pura de carne sau hibrizi pentru care sunt caracteristice capacitati inalte de ingrasare
si producerea carcaselor §i a carnii cu calitati organoleptice superioare (Rotaru, 1., Harea, V., Secrieru,
S.,2014).

in tabelul 3 se prezinta rezultatele experimentale privind influenta genotipului asupra cresterii si
dezvoltarii scrofitelor hibride in perioada de la 120 -180 de zile.

Tabelul 3. Influenta genotipului asupra cresterii si dezvoltarii scrofitelor, kg, n = 15

Virsta, zile

Genotipul 120 Cv,% 150 Cv,% 180 Cv,%
| MAxLxP 50,23 £0,95 | 7,32 81,98 £2,56 12,12 | 103,23 +1,56 5,88
I MAxLx(MAxLxP) | 54,12+ 1,38 | 9,90 79,73 £ 1,07 5,23 101,23 £ 1,40 5,36

III |[MAxLx((MAxLxP)xP)|[49,47+239%| 18,73 | 74,60 = 1,03** | 539 | 97,45+ 1,66** | 6,63

Lotul

v MAxLxD 62,30 £ 1,11*%| 6,95 | 87,55+ 1,32%%* 5,86 113,38 £3,09%* | 10,57
% MAx Lx (P x D) 5631+133 | 9,18 | 81,01+0,73 | 3,49 | 10447+146 | 541
B>0,95%* B>0,99%**
120 - 113,38
103,23 101,23 o 104,47
100 1 87,5
81,9 797 81,0
80 4 74,6
62,3 m 120 zile
60 " 50,2 541 494 u 150 zile
= 180 zile
40 -
20 -+
0 T T T T
1 11 111 v A%

Figura 2. Dinamica cresterii masei corporale la scrofite



Ilie ROTARU, Ivan CERNEYV. Efectul utilizarii vierilor hibrizi in sporirea capacitatii de crestere si dezvoltare a tineretului suin (729-134)

132 Stiinta agricola, nr. 2 (2019)

Datele prezentate in tabelul 3, demonstreaza ca intre loturile IV si 111 exista diferente semnificative
ce constituie 12,83 kg la 120 de zile, 12,95 kg la 150 de zile si 15,93 kg la 180 de zile. Se atesta si
rezultate care confirma influenta genotipului asupra energiei de crestere a tineretului hibrid din diferite
loturi experimentale. Astfel, hibrizii din lotul IV, obtinuti prin combinarea formei materne Marele alb x
Landrace si a formei paterne Duroc, au avut o crestere mai intensiva, atingand la varsta de 180 de zile
greutatea de 113,38 kg. Rezultate bune au demonstrat si hibrizii din lotul V experimental de suine, care
la varsta de 180 de zile au atins greutatea de peste 100 kg.

Rezultatele privind intensitatea de crestere a castratilor in functie de varsta si genotipul animalelor
sunt prezentate in tabelul 4.

Tabelul 4. Formarea masei corporale a castratilor in functie de varsta si genotipul animalelor, n = 15

Varsta, zile
Lotul Genotipul
60 Cv,% 90 Cv,%
I MAxLxP 18,46 + 0,94* 19,92 30,41 £ 0,34%* 3,50
I MAxLx(MAxLxP) 19,90 £ 0,42 8,34 31,32+ 0,66 8,23
111 MAxLx((MAxLxP)xP) 19,03 £ 0,67 13,83 31,77 £0,48 5,88
v MAxLxD 21,84 +0,62% 11,03 34,67 £ 0,70%* 7,85
\% MAxLx (PxD) 19,44 £ 0,35 7,07 33,27 £0,69 8,03
B>0,95%* B>0,99%**
. o1 3327
N 31,32 31,77
30
25 21,8
18,4 - . !
20 1 m 60 zile
m 90 zile
15 -
10 -
5 4
0 . . . .
1 1 I v \Y

Figura 3. Cresterea masei corporale a castratilor in perioada 60-90 de zile

Datele expuse 1n tabelul 4, releva ca in perioada de la 60 pana la 90 de zile se observa o crestere
diferentiata a tineretului suin in functie de genotip. Rezultate mai relevante au demonstrat castratii din
lotul 1V, care au atins greutatea de 21,84 kg la varsta de 60 de zile, diferenta constituind 3,38 kg. Intre
loturile II, III si V nu s-au constatat mari diferente, iar rezultatele sunt destul de bune, fapt ce confirma
o buni dezvoltare corporali in toate loturile experimentale. In perioada de crestere de la 60 pana la 90
zile hibrizii din lotul IV si V au acumulat in greutate cu 4,26 kg si 2,86 kg mai mult comparativ cu cei
din lotul I. Diferente semnificative intre loturile ILIII si I nu s-au semnalat.

Se constata cd, in toate perioadele de crestere, castratii au realizat greutati corporale mai ridicate
comparativ cu scrofitele. Aceste diferente devin mai evidente, incepand cu varsta de 120 de zile, fapt
materializat de datele prezentate in tabelul 5, care confirma cd animalele din loturile IV si V cantareau cu
11,48 kg si, cu 11,13 kg mai mult comparativ cu cele din lotul I. La 150 de zile, diferentele fata de lotul
I constituiau 11,43 si, 5,58 kg, iar la 180 de zile — 15,57 si, respectiv, 8,08 kg.
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Tabelul 5. Influenta varstei si genotipului asupra cresterii masei corporale a castratilor hibrizi de
suine, n = 15

Lotul | Genotipul Virsta, zile
otu enotipu
P 120 Cv.% 150 Cv.% | 180 Cv.%
I MAxLxP 54,57 +£2.01% [14.26 |82.26+£097 |4.57 |10503+125 |4,62
I |MAxLx(MAxLxP) 60,0+£223 |14.44 |77.84+086 |426 |103,59=1,11 4,16
M |MAxLx((MAxLxP)xP)[5890+1,13 |7,47 |77,00=1,28%|6,45 |100,48+ 1,50%**|578
IV |MAxLxD 66,05+ 1,46% [8,56 93,69 +2,32%%(9.59 |120,6 = 1,93%** |620
V  |[MAxLx(®PxD) 65,70+ 0,78 |4.65 |87.84+1,12 |4,93 |113,11+£099  |3.40
B>0,95* B>0,99** B>0,999%**
140 -~
120.6
1207 105,03 -
S 103,59 100.48
93,6
100 - 87.8
82.2 _
| . - m 120 zile
80 66,0 65, )
" m 150 zile
60 - ; = 180 zile
40 A
20 -
0 T T T T
1 1 I v v

Figura 4. Cresterea masei corporale a castratilor in perioada de crestere 120-180 de zile

Rezultatele privind evaluarea sporului mediu zilnic in diferite perioade de crestere sunt prezentate
in tabelul 6.

Tabel 6. Sporul mediu zilnic pe perioade de crestere, g

Lotul Genotipul Varsta, zile
30-60 60-90 60-180
| MAXxLxP 289 + 10,65 441 £8,71 724 £9,10
1 MAxLx(MAxLxP) 347 + 14,75 376 £ 15,6%* 690 + 7,53%**
I MAXxLx((MAxLxP)xP) 318 +10,25 427 +13,43 669 £ 10,12
v MAXxLxD 392 +12,29* 439 + 12,06 799 £ 16,88%**
\% MAx Lx (PxD) 331 +13,52 458 £ 11,79** 752 +£10,94
B>0,95* B>0,99%* B>0,999%*%**

Datele prezentate in tabelul 6 releva ca viteza de crestere a tineretului hibrid variaza in functie de
genotipul suinelor si de perioada de crestere. Hibrizii din lotul IV au realizat un spor mediu zilnic mai
mare in intervalul de crestere de la 30 la 60 de zile, cu o diferentd de 103 g fata de lotul I (B> 0, 999),
iar 1n perioada 60-180 de zile diferenta a constituit 109 g (B> 0,999). Hibrizii din lotul V au manifestat o
viteza de crestere mai mare in perioada 60-90 de zile, iar diferenta privind sporul mediu zilnic s-a egalat
cu 82 g (B> 0,99).

Asadar, sporuri medii zilnice mai mari de 700 g la rand cu hibrizii din loturile IV si V a realizat si
tineretul suin din lotul I experimental in perioada de referinta 60-180 de zile.
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Figura 5. Sporul mediu zilnic la tineretul suin in perioada 60-180 de zile

CONCLUZIT

In toate perioadele de varsta hibrizii de suine din loturile experimentale au manifestat o crestere intensiva,
dar se atesta diferente intre genotipuri privind acumularea masei corporale si manifestarea vitezei de crestere
a tineretului suin, fapt explicat prin influenta capacitatii de combinare a genotipurilor materne si paterne.

Rezultate mai bune s-au obtinut in loturile IV si V, unde hibrizii s-au format prin utilizarea rasei
Duroc. in aceste loturi valoarea masei corporale a scrofitelor a fost mai mare comparativ cu loturile I si
II de suine. In perioada de referinta 60-90 de zile, diferentele dintre aceste loturi au constituit, respectiv,
4,5 kg 12,03 kg (B>0,999), 1a 120 de zile — 12,07 kg s1 6,08 kg, iar la 180 de zile — 10,15 kg si 24 kg.

In procesul de crestere, masculii au realizat acumulari de masa corporald mai ridicate comparativ
cu scrofitele si astfel perioada de crestere a fost mai scurtd, fapt ce influenteaza consumul specific si
cantitatea totald de furaje.

Viteza de crestere in diferite perioade de referintd a fost mai mare la hibrizii de suine din loturile IV
si V, unde diferenta privind sporul mediu zilnic in perioada 30-60 de zile a constituit 103 g (B >999), iar
in perioada 60-180 de zile — 109 g. Hibrizii din lotul V au manifestat o viteza de crestere mai mare in
perioada 60-90 de zile, iar diferenta s-a egalat cu 82 g ( B>0,99).
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EFECTUL ENZIMELOR FURAJERE ASUPRA PERFORMANTELOR
DE CRESTERE S$I A INDICILOR SANGVINI LA PUIl DE CARNE

Eugeniu VOINITCHI

Universitatea Agrara de Stat din Moldova

Abstract. The study on two groups of 15 500 chickens, divided into a control group and an experimental one,
assessed the influence of the enzyme product Avizyme 1500 (contains xylanase, protease, amylase, and pecti-
nase) administered in the feed from 1 to 48 days of age. Over the period of chicken growth blood samples were
collected for hematological and biochemical investigations. Weighings were performed weekly and the feed con-
sumption was also evaluated. Findings: reduced letality rate which amounted to 2,3% (experimental group) and
2,8% (control group). At the end of the experiment the average body weight per head was by 7% higher compared
to chickens in the control group (P<0,001). The enzyme product had a positive effect on hematopoietic function
and biochemical indices.

Key words: Broiler chickens; Prebiotics; Body weight; Biochemical indices.

Rezumat. Cercetarile s-au efectuat pe doua loturi a cate 15 500 pui broiler, lot martor si experimental, cu
scopul de a stabili efectul produsului enzimatic Avyzime 1500 (contine xilanaza, proteaza, amilaza, pectinaza),
administrat in furaj de la varsta de 1 pana la 48 zile. Pe parcursul perioadei de crestere au fost prelevate probe de
sange pentru examene hematologice si biochimice, au fost efectuate cantariri saptamanale si a fost evaluat con-
sumul de furaje. S-a constatat reducerea procentului letalitatii, care a constituit 2,3% (lot experimental) si 2,8%
(lot martor). La sfarsitul experimentului greutatea corporala medie pe cap de pui a fost cu 7% mai mare fata de
puii lotului martor (P<0,001). Produsul enzimatic a avut un efect pozitiv asupra functiei hematopoietice si asupra
indicilor biochimici.

Cuvinte-cheie: Pui broiler; Prebiotice; Greutate corporald; Indici biochimici.

INTRODUCERE

Alimentatia este o conditie importanta pentru obtinerea unei productivitati mari in efectivele de ani-
male cu crestere intensiva. Cu toate acestea, in cazul in care existd o perturbare in functionarea tractului
gastrointestinal, chiar si o ratie corect selectatd si optimizatd nu poate oferi animalelor standardele ce-
rute de energie si nutrienti (ITono6en, JI.M., Oxonenosa, T.M. 2010, Voinitchi, E. et. al. 2014). Totodata,
costurile furajului pentru animale reprezinta cea mai mare parte a cheltuielilor in cresterea animalelor
de productie. Acesta este motivul pentru care fermierii ar trebui sa acorde o atentie deosebita utilizarii
eficiente (absorbtiei) furajului (Lorenzoni, G. 2010).

in cazul bolilor cu manifestiri clinice si subclinice ale tractului gastrointestinal (diaree, dispepsie), ani-
malul 1si pierde resursele interne necesare nu doar pentru crestere si dezvoltare, dar si pentru lupta impotriva
infectiilor (ITomoGen, JL.U., Oxonenosa, T.M. 2010). Sanatatea intestinald 1n sine este definitd ca un echi-
libru dinamic de interactiune complexa intre calitatea hranei, microflora si mucoasa intestinala, asigurand
functionarea corecta a sistemului digestiv si lipsa de patologie. Astfel, mentinerea sanatatii in general necesita
un intestin sanatos, de care depind multe boli, cum ar fi disbacterioza, dar si infectii, inflamatii (Mead, G.
1997). Prevenirea la timp a gastroenteropatiilor la pasari si reducerea daunelor provocate de acestea sunt
masuri foarte importante. Dupa boala, scopul principal este de a restabili pe deplin functia secretorie si functia
de transport activ de nutrienti prin peretele intestinal. O metoda eficienta in prevenirea gastroenteropatiilor este
utilizarea aditivilor furajeri (ITomo6en, JI.M, Oxonenosa, T.M. 2010). [n ultimele decenii, utilizarea enzimelor
furajere in calitate de aditivi, In special la puii de carne, a crescut considerabil (Voinitchi, E. et. al. 2014).
Incepand cu anul 1980, enzimele furajere reprezinti un rol important la imbunatatirea eficientei productiei de
carne si de oud prin schimbarea profilului nutritional la ingredientele din hrana animalelor. Enzimele furajere
permit asimilarea mai eficienta a nutrientilor si astfel are loc imbunitatirea conversiei furajere. In plus, aceste
microorganisme contribuie la reducerea impactului negativ al productiei animale asupra mediului, anume
prin reducerea productiei de deseuri de origine animald (Bedford, M. 2010).

Pentru sectorul zootehnic din Republica Moldova, enzimele reprezintd un domeniu relativ nou, desi exista
cercetari efectuate la noi privind utilizarea enzimelor furajere in tara noastra (Voinitchi, E. et al. 2014).
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Obiectivul acestei lucrari este studierea indicilor bioproductivi si a parametrilor sangvini la puii broi-
ler sub influenta enzimei furajere Avizyme 1500 si prezentarea rezultatelor obtinute.

MATERIALE SI METODE

Cercetdrile s-au efectuat pe pui broiler din hibridul COB 500 pe parcursul a 48 de zile. Puii au fost
crescuti la sol, pe asternut permanent, in cadrul unei ferme de pasari comerciale din raionul Anenii Noi.
Puii au fost examinati clinic si divizati in doua loturi similare a cate 15 500 de capete fiecare — lotul
martor si lotul experimental, — fiind intretinuti in doua hale de productie identice. In alimentatia puilor
din ambele loturi s-a utilizat nutret combinat standard. In functie de varsta, s-a modelat nivelul energetic
(cu limitele de 302-316 Kcal/100g) si cel proteic (23%-19,3%). Ratia puilor broiler a fost constituita din
porumb, grau, srot de soia (brazilian, cu 44% proteind), macuc de soia (39% proteind), fdina de peste
(72% proteina), calcar (36% Ca), ulei de floarea-soarelui, Noak PD2 (acidifiant furajer), Toxi-Tect-A
(inhibitor de micotoxine), premix vitamino-mineral.

Tabelul 1. Ratia furajera

Indicii , _ Varsta :
1-10 zile | 11-20 zile 21-35 zile 36-48 zile

Compozitia %
Grau 11,5 0 0 10,0 10,0
Porumb 8 55,0 56,0 48,0 48,2
Srot de soia 46 35,0 24,0 22,0 22,0
Macuc de soia 39 0 10,0 10,8 12,0
Faina de peste 72 3,5 3,5 2,0 0
Calcar 36 1,5 1,5 1,5 1,4
Ulei de floarea-soarelui 2,7 2,7 34 4.4
Premix 2,0 2,0 2,0 0
Premix finis 0 0 0 2,0
in 100 g de furaj se contine %
Energie metabolica: MJ/kg 12,64 12,79 12,84 13,21
Kcal/100g 302 305 307 316
Proteind bruta 23,00 22,59 22,44 19,30
Grasimi 5,48 6,84 7,31 8,00
Celuloza 2,83 3,72 3,76 3.90
Lizina 1,54 1,48 1.40 1.13
Metionina 0,59 0,58 0.55 0.48
Metionina+Cisteina 0,96 0,95 0,92 0.80
Treonina 0,86 0,85 0,82 0.71
Triptofan 0,27 0,27 0,25 0.21
Calciu 1,04 0,96 0,88 0.93
Fosfor general 0,73 0,73 0,78 0.73
Fosfor adaugat 0,46 0,44 0,48 0.42
Natriu 0,17 0,16 0,18 0.17
Vitamina A 12500,00 12500,00 12500.00 8000.00
Vitamina D-3 3500,00 3500,00 3500.00 3000.00
Vitamina E 40,00 40,00 40.00 25.00

Furajarea si adiparea s-au ficut la discretie. In primele zile de viata (1-5 zile), in scop profilactic,

la ambele loturi s-a administrat un antibiotic cu enrofloxacina 20% ca substanta activa in apa de baut,
conform dozei din instructiune. Ulterior s-a efectuat vitaminizarea puilor cu un complex vitaminos
(Aminoreef). Puii din lotul experimental, din ziua 1 §i pe toata perioada de crestere, au primit odata cu
mancarea produsul Avizyme 1500 (Danisco Animal Nutrition, Finlanda). Doza recomandata a acestui
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produs pentru pasari (pui broiler, gaini ouatoare) este de 1 kg/tona furaj finit. Compozitia Avizyme 1500
este urmatoarea: xilanaza 300 U/g, proteaza 4000 U/g, amilaza 400 U/g, pectinaza 25 U/g. Este un pro-
dus destinat retetelor furajere bazate pe porumb si soia. Vaccinarile au fost efectuate conform planului
strategic al intreprinderii (Bronsita infectioasd, Boala de Gumboro si La Sota). Dupa 48 de zile puii
au fost sacrificati. In perioada de crestere, pentru examenele previzute in obiective la vérsta de 42 de
zile, au fost prelevate probe de sange din vena axiala cu ajutorul unui ac de la seringd. Au fost efectuate
examene hematologice si biochimice. Cantaririle au fost efectuate periodic, o datd pe saptamana, pana
la sfarsitul ciclului de productie, pentru aprecierea sporului mediu zilnic, sporului mediu saptimanal,
evaluarea consumului de furaje.

La analiza statistica a datelor experimentale s-au folosit criteriile parametrice dupa Student. Rezulta-
tele sunt exprimate ca valori medii + eroarea standard. Pragul de semnificatie prezentat: P<0,01 — 0,05.

REZULTATE SI DISCUTII

Pe parcursul investigatiilor, puii din ambele loturi au fost furajati si intretinuti conform programului
stabilit. Masa corporald se masura gravimetric, saptimanal. Din datele prezentate in tabelul 2 se observa
ca evolutia masei corporale la lotul martor si la cel experimental in a doua sdptamana de viata nu prezin-
ta diferente semnificative. Contrar rezultatelor obtinute de noi, Petterson D si Aman P. (1989) raporteaza
ca, la varsta de 15 zile, administrarea enzimelor furajere creste masa corporald cu 27%. La varsta de
35 de zile se observa insa ca greutatea puilor din lotul martor a constituit 1529 £23,7 g, iar a celor din
lotul experimental — 1644+18,3 g, inregistrandu-se astfel o diferenta de circa 115 g. La sfarsitul experi-
mentului, puii din lotul experimental, care au primit produsul Avizyme 1500, aveau un surplus de masa
corporala egal cu 180 g. Greutatea medie/cap a fost de 2780+39¢ la lotul experimental si de 2600+33¢g
la lotul martor, diferenta de 7 % dintre cele doua loturi fiind statistic semnificativa( P<0,001). Este de
mentionat ca rezultate asemanatoare cu cele ale prezentului studiu cu privire la cresterea in greutate la
administrarea enzimelor furajere au fost obtinute de Mahmoud Alagawany et al. (2018) si Defu Tang et
al. (2014), produsul utilizat fiind acelasi. Alti cercetatori, precum Freitas D. M. (2011), Yegani M. et al.
(2013), Peric L. et al. (2011). Peek H. (2009), Rahman M. (2013), Stefanello C. (2015), Khadem A et
al., (2016), au remarcat cresterea masei corporale utilizand alte enzime furajere.

Tabelul 2. Evolutia masei corporale, viabilitatea si conversia furajului

LOT
Virsta, zile Martor** Experimental**
n M+m n M+m
1 15500 41 15500 41
14 335,0£2,4 339,0 £3,5
35 1529 £23,7 1644+18,3
48 2600433 2780+39

Viabilitatea % 97,2% -454 97,7% -374
Rata de conversie furaj /carne obtinuta, kg | 1,91 1,89

Legenda: ¥*P<0,001; ** cate 50 pui la fiecare investigatie.

Unul dintre principalii indicatori ai eficientei economice este rata de conversie, care, in cazul ad-
ministrarii produselor enzimatice, a fost influentata pozitiv. Rata conversiei furajere la puii din lotul
experimental a fost de 1,89, comparativ cu 1,91 la lotul martor. Rezultate similare au fost raportate de
Mahmoud Alagawany et al. (2018) si Defu Tang et al. (2014), care au utilizat produsul Avizyme 1500.
Peric L. et al. (2011), Yegani M. et al. (2013), Rahman M. (2013), Stefanello C. (2015), Khadem A et
al., (2016) au obtinut imbunatatirea acestui indicator utilizand alte produse enzimatice comerciale la puii
broiler. Petterson D. si Aman P. (1989) au demonstrat ca suplimentarea furajului cu produsul Avizyme
1500 poate duce la degradarea partiala a endospermei peretilor celulari ai cerealelor furajere, ceeea ce
contribuie la asimilarea mai rapida a proteinelor, amidonului si a altor nutrienti, crescand astfel aportul
de substante hranitoare si imbunatatind eficienta furajelor.



Eugeniu VOINITCHI. Efectul enzimelor furajere asupra performantelor de crestere si a indicilor sangvini la puii de carne (135-141)

138 Stiinta agricola, nr. 2 (2019)

Procentul mortalitatii a constituit 2,8% (454 pui) in lotul experimental si 2,3% (374 pui) in lotul mar-
tor. Anterior, cercetatorii Freitas D. et al. (2011) au constatat ca administrarea enzimelor nu afecteaza
procentul de mortalitate. Yegani M. et al. (2013) raporteaza cad enzimele furajere au influentat benefic
cresterea vilozitatii intestinale, iar Defu Tang et al. (2014) vorbesc despre un efect pozitiv al produselor
date asupra microflorei intestinale. In perioada 29-32 de zile, la puii din lotul martor au aparut simp-
tomele coccidiozei (diaree sangvinolenti), iar mortalitatea a crescut de la 7 pui/zi la 42 pui/zi. In urma
administrarii produsului Diclareef, in doza 0,5 ml/l in apa de baut, simptomele au disparut, iar mortali-
tatea a revenit la nivelul de pana la boala, 6 cap/zi. Si alti cercetatori comunica rezultate asemanatoare.
Walk C. (2011) raporteaza ca, la puii broiler care au primit produse enzimatice exogene, scorul infestarii
cu coccidii a fost mai mic. La randul sau, Peek H. (2009) indica asupra faptului ca stratul de mucus
aderent al duodenului, jejunului si al cecumurilor a fost semnificativ mai gros la pasarile al caror furaj
a fost suplimentat cu enzime, ceea ce, in consecintd, a redus impactul negativ al unei infectii de coc-
cidioza asupra cresterii in greutate la puii de carne, desi leziunile coccidiale si excretia ouacistelor au
ramas neafectate. Totodata s-a constatat ca, sub influenta enzimelor, s-a redus semnificativ vascozitatea
digestiva din intestinul puilor broiler. Khadem A. (2016) mentioneaza ca, la administrarea xilanazei,
scade numarul de clostridii, iar Luo D.et al. (2009) relateaza despre micsorarea numarului de E. Coli
sub influenta enzimelor.

Tabelul 3. Valorile indicilor hematologici la puii broiler tratati cu Avizyme 1500 (M+m)

- Indici de referinta (S. | Loturile de animale, ziua de cercetare - 42
Indicii . .
Ghergariu et al, 2000) Martor Experimental
Hematocrit,% 22,85+1,78 26,69+ 4,42 27,34+ 2,43
Hemoglobina, (g/100 ml) 7,3+1,78 97,2+ 16,12 96,9+ 11,14*
Eritrocite, 102 /1 2,31+0,12 2,495+ 0,24 2,643+ 0,34
Leucocite, (x10°/mm?) 20-30 32,23+ 4,57 34,6+ 3,84
Limfocite,% - 74,1 £9,15 70,5+9,71
Monocite, % - 9,5+1,51 7,67%1,21

Legenda: * P<0,05,

Analizand evolutia hematocritului si a hemoglobinei (tab. 3), se poate observa ca produsul cercetat are
un efect benefic asupra acestor indici. Hematocritul are o tendinta de scadere de la 27,34% la puii din lotul
experimental pana la 26,69% la puii din lotul martor, acest lucru datorandu-se, in parte, cresterii masei ce-
lulare in detrimentul celei plasmatice. In ambele loturi, valorile cantititii de hemoglobini nu au inregistrat
diferente majore la termenul de 42 de zile (P>0,05). Contrar datelor noastre, Rahman M. (2013) raporteaza
cresterea nivelului de hemoglobina la puii broiler la care s-au administrat produse enzimatice si probiotice.

Valorile medii absolute ale eritrocitelor la momentul colectirii constituie 2,495+ 0,24 x 10'%/11a puii din
lotul martor si 2,643+ 0,34 x 10'%/1 la puii din lotul experimental, ceea ce inseamna cu 6 % (P>0,05) mai
mult fata de lotul martor. Eritremia prezinta o tendinta de crestere la puii a caror hrana a fost suplimentata
cu Avizyme 1500. De mentionat ca valorile medii ale eritrocitelor corespund valorilor de referinta (S.
Ghergariu et al. 2000, Falca C. et al. 2005). Rezultate asemanatoare au fost obtinute de Rahman M. (2013)
la administrarea enzimelor si de Voinitchi E. et al. (2013) la administrarea probioticelor. in acelasi timp,
Ezema Chuka (2014) relateaza despre un nivel eritrocitar mai mic la administrarea probioticelor.

Evolutia leucocitelor la 42 de zile a prezentat valori maxime la ambele loturi, media statistica fiind de
34,6x 3,84 x 10°/mm? pentru lotul experimental si de 32,23+ 4,57 x 10°/mm? pentru cel martor, fata de
valorile de referintd 20-30 10°/mm?® (Ghergariu, S. et al. 2000). Modificarile privind statutul hematologic
la puii broiler demonstreaza ca indicii in cauza depind in mare masura de aportul alimentar. Rezultate
similare au obtinut D. Zaitceva (2014) si E. Voinitchi et al. (2013).

In tabelul 4 sunt prezentate date referitoare la indicii biochimici analizati. S-a constatat i la vérsta de
42 de zile nivelul de proteina totala a alcatuit 37,33+ 2,58 g/l la puii din lotul experimental si 36,84+1,30
g/l 1a cei din lotul martor. in alte studii se comunicd despre majorarea cantititii de proteina totala la
puii broiler sub actiunea unor prebiotice sau acidifianti (Voinitchi, E. 2013), sub actiunea produsului
Avizyme 1500 (Saleh, Ahmed A. et al. 2019) sau a xilanazei (Khadem, A et al. 2016), ceea ce se poate
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explica prin absorbtia mai 1nalta la nivelul intestinului a proteinei furajere. Dimpotriva, Ahmed A. Saleh
et al. (2018) raporteaza o scadere a nivelului proteic sanguin la puii care au primit enzime furajere.

Tabelul 4. Valorile indicilor biochimici la puii broiler tratati cu Avizyme 1500 (M+m)

Indicii Loturile de animale :
Martor Experimental

Proteina totala (g/1) 36,84+1,30 37,33+£2,58
Uree g/l 4,84+ 0,41 5,04 0,32
Glucoza mg/dl 111,33 £3,24 138,5 £2,94%*
Acid uric mg/1 179,33+25,98 252,67+44,82
Bilirubina totald (mmol/l) 3,94 0,9 3,51£0,78
Colesterol, mmol/l 4,69+0,46 4,24+0,82%*
AST, (u/l) 198,06+0,52 210,65 £0,626**
ALT, (u/l) 5,14 £0,06261 6,163+0,057**
Ca (mg/dl) 2,187+40,0937 2,605+0,333
Fosfor,(mg/dl) 0,63+0,11 0,68+0,12
Mg (mg/dl) 1,06 £0,21 1,21 £0,14
Fe (mmol/l) 13,44+0,36 13,76+0,22

Legenda: * P<0,05, ** P<0,001

Nivelul glucozei serice a fost de 111,33 +3,24 mg/dl la lotul martor si de 138,5 £2,94 mg/dl la lotul
experimental, ceea ce denota o diferentd semnificativa (P<0,001). Rezultate asemanatoare dupa utiliza-
rea produselor enzimatice la pui au fost obtinute si de Ahmed A. Saleh et al. (2019), Luo D. et al. (2009)
si Hajati H. et al. (2009).

Analiza dinamicii acidului uric (mg/l) in serul sanguin la puii broiler a inregistrat o scadere la
pasdrile din lotul martor — 179,33+ 25,98 fata de 252,67+ 44,82 la cele din lotul experimental. Rezultate
asemanatoare a obtinut si Luo D.et al (2009). Contrar acestor date, Hajati H. et al. (2009) si Ahmed A.
Saleh et al. (2018) raporteaza o scadere a acestui indice la puii in a caror alimentatie nu au fost incluse
produse enzimatice.

Concentratia de bilirubina totald (mmol/l) la varsta de 42 de zile a atins un nivel de 3,51+ 0,78
mmol/l in lotul experimental si de 3,9+ 0,9 mmol/l in cel martor. Concentratia colesterolului plasmatic
s-a situat la nivelul 4,69+0,46 mmol/I la puii din lotul martor si de 4,24+0,82 mmol/l la cei din lotul
experimental (P<0,05). Activitatea AST a constituit 198,06+0,52 v/l la lotul martor si 210,65 10,626 u/l
la cel experimental ( P<0,001). Ahmed A. Saleh et. al. (2019) si Rahman M. S. (2013) au obtinut pentru
acest indicator valori mai mari la lotul martor comparativ cu cel experimental. Nivelul ALT (u/l) a fost
de 5,14 +£0,06261 la lotul martor si de 6,163+0,057 la cel experimental ( P<0,001). Rezultate asemana-
toare au fost raportate de Ahmed A. Saleh et al. (2019) si Rahman M. S.(2013).

Si metabolismul mineral a fost influentat pozitiv de administrarea enzimelor furajere. Astfel, la puii
din lotul experimental, nivelul de calciu (mg/dl) a fost de 2,605%0,333, comparativ cu 2,187+0,0937
la puii din lotul martor. Nivelul fosforului plasmatic (mg/dl) a fost mentinut la nivelul 0,63+0,11 pen-
tru puii din varianta martor, comparativ cu 0,68+0,31 pentru cei din lotul experimental. Cantitatea de
magneziu a fost de 1,06 +£0,21 mg/dl in lotul martor si de 1,21 £0,14 mg/dl in cel experimental. Fierul
plasmatic a constituit valori de 13,44+0,36 (mmol/l) la lotul martor si de 13,76+0,22 (mmol/l) la cel ex-
perimental. Influenta pozitiva asupra metabolismului mineral a fost raportatd si de Matheus Ramalho de
Lima et. al. (2012) la administrarea enzimelor furajere, precum si de Voinitchi E. (2013) la administrarea
unor probiotice.

CONCLUZII

Produsul enzimatic Avizyme 1500 administrat in doza de 1 kg/tona de furaj finit pe o perioada de 48
de zile la puii broiler a demonstrat o tolerantd generala buna si fara reactii adverse.
Rezultatele investigatiilor clinice realizate denotd un efect pozitiv pe parcursul perioadei 1-48 zile,
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manifestat inclusiv printr-o crestere evidenta a masei corporale. Greutatea medie a alcatuit 2780+39 g la
puii din lotul experimental fata de 2600+33 g la cei din lotul martor, ceea ce e cu 7,0% mai mult.

In conditiile intensive de crestere, produsul enzimatic Avizyme 1500 a avut impact pozitiv asupra
functiei hematopoietice (Hb, Ht, numarul de eritrocite s.a) si asupra indicilor biochimici apreciati (gli-
cemie, ALT, AST).
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PRAGUL DE SEMNIFICATIE AL MIJLOACELOR FIXE:
FACILITARE SAU PROVOCARE

Alexandru FRECAUTEANU, Vadim COJOCARI, Angela CHISLARU
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Abstract. From January 1, 2014, the economic subjects were granted the right to qualify as fixed assets those
tangible assets whose entry cost exceeds the significance threshold accepted in one entity or another. At the same
time, the fiscal treatment of the fixed assets remained the same. As a result, due to the insufficient harmonization
of the normative and legislative framework, the laborious determination of certain indicators of the Declaration
the income tax was increased and the probability of committing errors was clearly increased. In this context, in the
study given on the basis of two conventional examples, it was shown that in case of adopting a significance thresh-
old higher or lower than the value ceiling in force, the calculation of the amount of the income tax is unjustifiably
complicated and the labour of the accounting service is used irrationally.

Key words: Adjustments; Declaration the income tax; Fixed assets; Low-value and short-lived items; Signifi-
cance threshold.

Rezumat. Din 1 ianuarie 2014 subiectilor economici li s-a acordat dreptul de a califica drept mijloace fixe
acele imobilizari corporale al caror cost de intrare depaseste pragul de semnificatie acceptat la o entitate sau alta.
Totodata tratamentul fiscal al mijloacelor fixe a ramas acelasi. Ca urmare, din cauza armonizarii insuficiente a
cadrului normativ si celui legislativ a sporit laboriozitatea determinarii unor indicatori ai Declaratiei cu privire la
impozitul pe venit si a crescut vadit probabilitatea comiterii erorilor. In acest context in studiul dat in baza a doua
exemple conventionale s-a demonstrat ca in cazul adoptarii unui prag de semnificatie mai mare sau mai mic decat
plafonul valoric in vigoare se complicd nejustificat calcularea cuantumului impozitului pe venit si se foloseste
nerational manopera serviciului de contabilitate.

Cuvinte-cheie: Ajustari; Declaratia cu privire la impozitul pe venit; Mijloace fixe; Obiecte de mica valoare si
scurtad durata; Prag de semnificatie.

INTRODUCERE

In conformitate cu compartimentul ,,Definitii” din SNC ,,Imobiliziri necorporale si corporale’” (Monitorul
Oficial al Republicii Moldova, 2013) pentru prima data in practica contabild autohtona intreprinderile au ob-
tinut posibilitatea de a stabili de sine statator criteriul de atribuire la categoria mijloacelor fixe a imobilizarilor
corporale transmise in exploatare, alegand intre plafonul valoric prevazut de legislatia fiscald si pragul de
semnificatie stabilit In politicile contabile ale entitatii. De obicei, aceastd inovatie este prezentata in litera-
tura de specialitate (Nederita, A. 2015 ) ca o dovada a largirii autonomiei subiectilor economici si anihilarii
treptate a regulilor amorfe de tinere a contabilitatii curente, ca o conformare continud a acesteia cerintelor
informationale tot mai mari. Insi examinarea consecintelor aplicarii pragului de semnificatie in baza a doua
exemple conventionale denota cu totul alte urmari (complicarea determinarii unor indicatori fiscali, necesi-
tatea efectudrii anumitor ajustari etc.) care, in cele din urma, reduc la zero pretinsele prioritati ale acestuia.

MATERIAL SI METODA

In calitate de material si suport initial pentru investigatiile la subiectul dat au servit dispozitiile punc-
telor 4 si 30 din SNC ,,Politici contabile, modificari ale estimarilor contabile, erori si evenimente ulteri-
oare” (Monitorul Oficial al Republicii Moldova, 2013), punctului 4 din SNC ,,Imobilizari necorporale si
corporale” si articolului 26' alineatul (2) din Codul fiscal (Monitorul Oficial al Republicii Moldova, 2007,
editie speciald). Cercetdrile s-au axat preponderent pe discordantele dintre actele juridice nominalizate
si riscurile legate de determinarea obligatiilor fiscale in cazul aplicarii pragului de semnificatie pentru
recunoasterea initiala a mijloacelor fixe. La expunerea sugestiilor si formularea concluziilor prioritate
s-a acordat metodei descriptive, cu aplicarea, dupa caz, a unor elemente specifice ale rationamentului
profesional (logica, bunul simt, acoperirea costurilor sau manoperei suportate cu beneficii viitoare etc.).

REZULTATE SI DISCUTII

Pentru a asigura o percepere corecta si independenta de catre persoanele cointeresate a problemei aborda-
te, sa specificam succint pentru inceput care este natura economica a principalelor notiuni utilizate in studiul
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dat. Astfel, in opinia noastra, prin pragul de semnificatie se subintelege un plafon valoric (exprimat in lei) sau
un plafon relativ (exprimat in procente) stabilit de sine statator de catre entitate pentru unul, cateva sau toate
elementele contabile la depasirea caruia sau se recunoaste un tip anumit de active si pasive, sau se modifica
metoda de Inregistrare sistemica a operatiunii in cauza.

La randul sau, mijloacele fixe reprezinta niste active (obiecte) transmise in exploatare cu o durata de uti-
lizare mai mare de un an si costul de intrare mai mare de 6 000 lei sau pragul de semnificatie. Respectiv daca
costul de intrare al unor bunuri este mai mic sau egal cu 6 000 lei sau pragul de semnificatie, indiferent de
durata de serviciu, bunurile acestea sunt considerate obiecte de mica valoare si scurta durata. Acelasi lucru
se Intampla si atunci cand costul de intrare al bunurilor in cauza depaseste plafonul de 6 000 lei sau pragul
de semnificatie, iar durata lor de serviciu este egald sau mai mica de un an.

In sfarsit, Declaratia cu privire la impozitul pe venit (forma VEN 12) este o dare de seama fiscala
cu mai multi indicatori (inclusiv aferenti mijloacelor fixe) prin intermediul careia agentii economici isi
determind marimea venitului impozabil si datoria fata de buget privind impozitul pe venit.

Din sondajele efectuate n randurile contabililor-gefi ai intreprinderilor agricole din regiunile de dez-
voltare Nord si Centru s-a depistat ca unele gospodarii au o atitudine nechibzuita fata de pragul de
semnificatie al mijloacelor fixe, il selecteaza in mod usuratic prin politicile sale contabile si nu sunt
constiente de urmarile nefaste posibile.

Actualmente, potrivit regulilor in vigoare, daca pragul de semnificatie stabilit in politicile contabile ale en-
titatii pentru recunoasterea initiald a mijloacelor fixe este mai mare decat plafonul valoric prevazut de legislatia
fiscala (fiind egal, de exemplu, cu 10 000 lei), atunci toate obiectele al caror cost de intrare nu depaseste pragul
de semnificatie se reflecta in sistemul contabil al gospodariei in componenta obiectelor de mica valoare si scurta
durata. Totodata pentru obiectele al céror cost de intrare este mai mare dect a sasea parte din plafonul stabilit de
legislatie la transmiterea acestora in exploatare se calculeaza uzura in proportie de 50 % din valoarea obiectelor
diminuatd cu valoarea reziduald probabild, iar uzura in marimea altor 50 % se calculeaza la iesirea din exploa-
tare (casarea) a activelor in cauza. In astfel de situatii la completarea Declaratiei cu privire la impozitul pe venit
(forma VEN 12) este necesar de exclus uzura obiectelor de mica valoare si scurtd durata care a fost calculata
in contabilitatea financiara si cu acest scop de completat suplimentar randul 03046 ,,Alte cheltuieli ce nu tin de
activitatea de Intreprinzator (se indica)” in modul urmator: in coloana 2 se indica suma uzurii obiectelor in cauza
care a fost calculata 1n anul fiscal prin creditarea contului 214, iar in coloana 3 se inscrie cifra zero.

Sa ilustram cele relatate mai sus printr-un exemplu conventional.

Exemplul 1. Potrivit politicilor contabile pentru anul 2019 intreprinderea agricold ,,Renasterea”
S.R.L. a stabilit pragul de semnificatie pentru recunoasterea initiala a mijloacelor fixe in marime de
10 000 lei. Pe parcursul anului in cauza in evidenta curentd a gospodariei au fost reflectate cateva ope-
ratiuni economice aferente intrarii si iesirii obiectelor de mica valoare si scurta durata al caror cost de
intrare depaseste plafonul de 6 000 lei. Informatiile despre aceste operatiuni sunt prezentate in tabelul 1.

Tabelul 1. Borderoul de evidenta a obiectelor de mica valoare si scurta durata cu costul de intrare
mai mare decat plafonul stabilit de legislatie, anul 2019

Valoarea | Costul | Valoarea | Uzura calcu- lesirea din exploatare Valoarea
Denumirea contabila la | de intrare | reziduala | lati la darea uzura contabila
obiectului inceputul | (procura- | probabi- | in exploata- cauza calculats, | la finele
anului, lei | re), lei 1a, lei re, lei lei anului, lei
A 1 2 3 4 5 6 7
Imprimanta - 7 000 - 3500 - - 3500
Masi de birou |- 8000 200 3900 - - 4100
Fotoliu pe rotile |— 6 500 100 3200 Vanzare - -
Ciocan de abataj |~ 9000 [400 4300 Casare din —cauza, 5, -
uzurii depline
Canapea - 9400 — 4700 Donare unei fundatii |- -
TOTAL - 39900 [700 19 600 X 4300 7 600

Operatiunile economice legate de migcarea obiectelor de mica valoare si scurtd durata incluse in tabelul 1 au
fost contabilizate la intreprindere prin 11 formule contabile care sunt prezentate in tabelul 2.
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Tabelul 2. Corespondenta conturilor aferenta miscarii obiectelor de mica valoare §i scurtd duratd cu
costul de intrare mai mare decat plafonul stabilit de legislatie, anul 2019

Continutul operatiunii economice Suma, lei | Debit | Credit

A 1 2 3
Procurarea celor cinci obiecte care la intreprindere sunt calificate drept obiecte de [ 39 900 213|521
mica valoare si scurta durata
Transmiterea 1n exploatare a obiectelor de mica valoare si scurtd durata procurate | 39 900 213 [ 213
Calcularea uzurii obiectelor de mica valoare si scurtd durata la transmitere in ex- | 19 600 713 214
ploatare
Calcularea uzurii obiectelor de mica valoare si scurta durata la iegirea acestora din | 4 300 713 214
exploatare (casare)
Decontarea valorii contabile a fotoliului pe rotile 3300 714 | 213
Calcularea venitului din vanzarea fotoliului pe rotile 4000 234|612
Decontarea uzurii calculate a fotoliului pe rotile 3200 214|213
Decontarea valorii reziduale probabile a ciocanului de abataj 400 714 | 213
Decontarea uzurii calculate a ciocanului de abataj 8 600 214|213
Reflectarea cheltuielilor legate de donarea canapelei 4700 722|213
Decontarea uzurii calculate a canapelei donate 4700 214 | 213

Sa admitem in continuare ca la Intreprindere pe parcursul anului 2019 miscari ale mijloacelor fixe cu
costul de intrare mai mare decat pragul de semnificatie in cuantum de 10 000 lei la recunoasterea initiala
a acestora nu au avut loc, ca valoarea de piata a unei canapele similare la momentul efectuarii donatiei
a constituit 6 000 lei, iar amortizarea mijloacelor fixe calculata in acest an prin creditarea contului 124 a
fost egald cu 45 600 lei. In plus, toate mijloacele fixe disponibile faceau parte din categoria de proprie-
tate V, iar baza lor valorica la Tnceputul perioadei de gestiune era egala cu 150 600 lei.

De asemenea, trebuie de avut in vedere ca in Borderoul prevazut oficial pentru scopul impozitarii
mijloacelor fixe obiectele donate sau transmise cu titlu gratuit se reflecta la baza valorica ajustata. Tot-
odata daca obiectul a intrat si a iegit Intr-o singurd perioada de gestiune, atunci baza valorica ajustata a
acestuia se considera nula.

Operatiunile legate de intrarea si iesirea la/din intreprindere a obiectelor de mica valoare §i scurta
durata care in scopurile impozitarii sunt considerate mijloace fixe sunt prezentate in tabelul 3.

Tabelul 3. Borderoul de evidenta a mijloacelor fixe pe categorii de proprietate si a uzurii acestora in
scopul impozitarii (extras), anul 2019 (lei)

Suma intrrilor Suma .corecta— Suma ml.]lo.acelor fixe Ba.za
Baza rilor 1esite Baza valorica a
Catego- | valorica a ) valoarea 2 valorica a ] mijloace-
riade [ mijloace- | & reziduala o mijloa- % lor fixe la
. = i O 5} N
propri- | lor fixe la :g probabili ° E 5 celor fixe = inceputul
etate si |incepu-tul | o Y = amijloa- | 3 § % I E la finele E perioa-
norma | perioadei 2 = 2 celor fixe | 8 & g ;D 2 | perioadei g dei de
uzurii | de gesti- ’g casate din - °E de gestiu- ) gestiune
une é’ cauza uzu- S ne urmatoa-
& rii totale = re
1 2 3 8 11 13 14 15 20 21 22 23
V-30% [ 150 600 |39 900 |39 900 400 400 | 4 000 0 |4000) 186500 55950 130550
Numa-
rul de 25 5 5 1 1 1 1 2 27 X 27
obiecte
Total 150 600 | 39900 | 39 900 400 400 | 4 000 0 |4000) 186500 [55950( 130550
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In legatura cu operatiunile din tabelul de mai sus in Declaratia cu privire la impozitul pe venit pentru
anul 2019 (forma VEN 12) urmeaza de efectuat astfel de ajustari:

e prima — de exclus uzura obiectelor de mica valoare si scurtd durata al caror cost de intrare depaseste
plafonul stabilit de legislatie;

e a doua — de reflectat amortizarea calculatd a mijloacelor fixe in contabilitatea curenta si in scopul
impozitarii;

e a treia — de ajustat venitul din vanzarea fotoliului pe rotile;

e a patra — de recunoscut venitul din donarea canapelei in scopul impozitarii.

Respectiv trebuie Intocmite patru note si 0 anexa:

e in cazul primei ajustari — nota la randul 030 ,,Ajustarea (majorarea/micsorarea) cheltuielilor con-
form prevederilor legislatiei fiscale” cu completarea randului 03046;

e in cazul ajustarii a doua — nota la randul 030 ,,Ajustarea (majorarea/micsorarea) cheltuielilor con-
form prevederilor legislatiei fiscale” cu completarea randului 03012;

e in cazul ajustarii a treia — nota la randul 020 ,,Ajustarea (majorarea/micsorarea) veniturilor conform
prevederilor legislatiei fiscale” cu completarea randului 0206;

e in cazul ajustarii a patra — anexa 1.1D ,, Venitul obtinut din donarea activelor” i nota la randul 020
»Ajustarea (majorarea/micsorarea) veniturilor conform prevederilor legislatiei fiscale” cu completarea
randului 0207.

In continuare sunt prezentate cele patru note mentionate mai sus si anexa in cauza.

Tabelul 4. Nota la randul 030 ,, Ajustarea (majorarea/micsorarea) cheltuielilor conform prevederilor
legislatiei fiscale” (extras din anexa 2D), lei

Constatat in Diferenta
Corectari Cod contabilitatea scopuri coloana 3 —
financiara fiscale coloana 2
A 1 2 3 4
Alte cheltuieli ce nu tin de activitatea de
intreprinzator (se indica) 03046 23 900 0 (23 900)

De mentionat ca 1n tabelul de mai sus suma de 23 900 lei din coloana 2 a fost obtinuta prin adunarea
sumelor particulare 19 600 lei si 4 300 lei din tabelul 1.

Tabelul 5. Nota la randul 030 ,, Ajustarea (majorarea/micsorarea) cheltuielilor conform prevederilor
legislatiei fiscale” (extras din anexa 2D), lei

Constatat in Diferenta
Corectari Cod contabilitatea scopuri coloana 3 —
financiara fiscale coloana 2
A 1 2 3 4
Suma uzurii mijloacelor fixe 03012 45 600 55950 10 350

Tabelul 6. Nota la randul 020 ,, Ajustarea (majorarea/micsorarea) veniturilor conform prevederilor
legislatiei fiscale” (extras din anexa 1D), lei

Constatat in Diferenta
Corectari Cod contabilitatea scopuri coloana 3 —
financiara fiscale coloana 2
A 1 2 3 4
Venitul obtinut din vanzarea mijloacelor fixe 0206 700 0 (700)

De mentionat ca suma de 700 lei din coloana 2 a tabelului 6 reprezinta diferenta dintre venitul din
vanzarea fotoliului pe rotile in marime de 4 000 lei si valoarea contabila a acestuia in marime de 3 300
lei. Totodata potrivit prevederilor oficiale suma de la comercializarea mijloacelor fixe se scade din baza
valoricd a acestor active imobilizate la inceputul perioadei de gestiune.
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Tabelul 7. Anexa 1.1D ,, Venitul obtinut din donarea activelor”, lei

Categoria activelor Valoarea contabila Pretul de piata la Valo?l rea maxima dl.n C.OIP ?na
donate Cod (baza valorica) momentul donarii 2 si coloana 3A (s¢ indicd in
coloana 3, randul 0207)

A 1 2 3 4

Active curente — total 0207 4700 6 000 6 000
Inclusiv marfuri 02071 - - -

Mijloace fixe 02072 4700 6 000 6 000
Alte active 02073 — — —

Tabelul 8. Notd la randul 020 ,, Ajustarea (majorarea/micsorarea) veniturilor conform prevederilor
legislatiei fiscale” (extras din anexa 1D), lei

Constatat in Diferenta
Corectari Cod contabilitatea scopuri coloana 3 —
financiara fiscale coloana 2
A 1 2 3 4
Venitul obtlgut dlI.I donarea act%velor, cu 0207 < 6000 6000
exceptia activelor de capital

Pe de alté parte, dacd pragul de semnificatie stabilit in politicile contabile ale entitatii pentru recu-
noasterea initiald a mijloacelor fixe este mai mic decat plafonul valoric prevazut de legislatia in vigoare
(fiind egal, de exemplu, cu 5 000 lei), atunci toate obiectele al caror cost de intrare depaseste pragul de
semnificatie se reflectd in sistemul contabil al gospodariei in componenta mijloacelor fixe. In situatia
data la determinarea uzurii mijloacelor fixe in scopul impozitérii este necesar:

e 1n primul rand, de exclus din componenta mijloacelor fixe intrate acele mijloace fixe al caror cost de
intrare depaseste pragul de semnificatie stipulat in politicile contabile, dar este egal sau mai mic de 6 000 lei;

e 1n al doilea rand, de calculat uzura obiectelor in cauza conform regulilor aferente obiectelor de
mica valoare si scurtd durata cu inscrierea in randul 03046 din Declaratia cu privire la impozitul pe ve-
nit (forma VEN 12): cifrei zero (ceea ce inseamna ca uzura obiectelor de mica valoare si scurta durata
respective in contabilitatea financiara lipseste, intrucat nu a fost calculatd) — n coloana 2 si sumei uzurii
obiectelor n cauza conform prevederilor din punctele 52 si 53 din SNC ,,Stocuri” — in coloana 3.

In continuare sa ilustrim cele relatate mai sus prin alt exemplu conventional.

Exemplul 2. Potrivit politicilor contabile pentru anul 2019 intreprinderea agricola ,,Viitorul” S.R.L.
a stabilit pragul de semnificatie pentru recunoasterea initiald a mijloacelor fixe in marime de 5 000 lei.
Pe parcursul anului in cauza in evidenta curentd a gospodariei au fost reflectate cateva operatiuni eco-
nomice aferente intrarii si iesirii obiectelor de mijloace fixe al caror cost de intrare variaza intre 5 000
si 6 000 lei. Totodata mentionam ca imprimanta a fost transmisa cu titlu de sponsorizare unei asociatii
obstesti, iar venitul din vanzarea stelajului a constituit 7 000 lei. Informatiile despre aceste operatiuni
sunt prezentate in tabelul 9.

Tabelul 9. Borderoul de evidenta a mijloacelor fixe cu costul de intrare mai mic decdt plafonul stabilit
de legislatie, anul 2019

S Uzura pasibild recunoasterii in
Suma amortizarii . .
Costul . . scopuri fiscale, lei
. . Valoarea | calculate 1n contabi- ~
Denumirea de intrare . . N S . total uzura
. . rezidua- | litatea financiara in | Cauza iesirii | la darea | la iesirea <
obiectului (procura- <1 . . N . calculata n
. 1a, lei |perioada de gestiune in ex- din ex- .
re), lei PR perioada de
curentd, lei ploatare | ploatare .
gestiune
A 1 2 3 4 5 6 7(5+6)
Imprimanta 5500 — 1210 Sponsorizare | 2 750 — 2750
Masa de birou 5 800 100 399 — 2 850 — 2 850
Stelaj 5100 300 528 Vanzare 2 400 — 2 400
TOTAL 16 400 400 2137 X 8 000 — 8 000




Alexandru FRECAUTEANU, Vadim COJOCARI, Angela CHISLARU. Pragul de semnificaie al mijloacelor fixe: facilitare sau provocare (142-149)

Stiinta agricola, nr. 2 (2019) 147

In afara de aceasta, in cursul anului 2019 au fost procurate cinci obiecte de mijloace fixe la suma totala
de 125 000 lei care fac parte din categoria de proprietate V, iar costul de intrare al fiecaruia depaseste
plafonul valoric stabilit de legislatie (adica 6 000 lei). Suma amortizarii mijloacelor fixe (inclusiv mijloa-
cele fixe cu costul de intrare mai mic decat plafonul valoric in cauzi) calculatad in perioada de gestiune
curenta a constituit 60 200 lei, iar baza valorica a mijloacelor fixe (toate facand parte din categoria de pro-
prietate V) existente la intreprindere la Inceputul perioadei de gestiune era egala cu 150 600 lei.

Astfel, obiectele de mijloace fixe indicate in tabelul 9 nu trebuie sa fie incluse in Borderoul de evi-
denta a mijloacelor fixe pe categorii de proprietate si a uzurii acestora in scopul impozitarii care este
prezentat in tabelul 10.

Tabelul 10. Borderoul de evidenta a mijloacelor fixe pe categorii de proprietate §i a uzurii acestora in
scopul impozitarii (extras), anul 2019 (lei)

Baza valori-ca Suma intrarilor Baza valorics a Baza valorica a
Categoria de a mijloacelor . miiloacelor fixe Uzura mijloacelor fixe la
proprietate si | fixe la inceputul | Procurart la ﬁJn ele perioadei | caleulats inceputul perioadei
norma uzurii perioadei de de mijloa- (  total de eIs)tiune de gestiune urma-
gestiune ce fixe & toare
1 2 3 8 21 22 23
V-30 % 150 600 125000 | 125 000 275 600 82 680 192 920
Numarul de 25 5 5 30 X 30
obiecte
Total 150 600 125000 | 125 000 275 600 82 680 192 920

in baza operatiunilor economice de mai sus in Declaratia cu privire la impozitul pe venit (forma VEN
12) urmeaza de efectuat astfel de ajustari: de reflectat amortizarea calculata a mijloacelor fixe in contabi-
litatea curenta si in scopul impozitarii; de recunoscut uzura obiectelor de mica valoare si scurtd durata in
scopul impozitarii; de corectat cheltuielile sub forma de valoarea contabild a imprimantei transmise cu
titlu de sponsorizare unei asociatii obstesti; de recunoscut in scopul impozitarii venitul din transmiterea
gratuita a imprimantei.

In continuare sunt prezentate tabelele necesare cu ajustirile in cauza.

Tabelul 11. Nota la randul 030 ,, Ajustarea (majorarea/micsorarea) cheltuielilor conform prevederilor
legislatiei fiscale” (extras din anexa 2D), lei

Constatat in Diferenta
Corectari Cod contabilitatea scopuri coloana 3 —
financiara fiscale coloana 2
A 1 2 3 4
Suma uzurii mijloacelor fixe 03012 58 063 82 680 24 617

De mentionat ca suma de 58 063 lei din coloana 2 a tabelului 11 reprezinta diferenta dintre suma
totald a amortizarii calculate prin creditarea contului 124 in marime de 60 200 lei si suma amortizarii
calculate in marime de 2 137 lei a mijloacelor fixe cu costul de intrare mai mic decat plafonul stabilit
de legislatie.

Tabelul 12. Notd la rdandul 030 ,, Ajustarea (majorarea/micsorarea) cheltuielilor conform prevederilor
legislatiei fiscale” (extras din anexa 2D), lei

Constatat in Diferenta
Corectari Cod contabilitatea scopuri coloana 3 —
financiara fiscale coloana 2
A 1 2 3 4
Alte cheltuieli ce nu tin de activitatea de
intreprinzator (se indicd) 03046 2137 8 000 5863
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Tabelul 13. Notd la rdandul 030 ,, Ajustarea (majorarea/micsorarea) cheltuielilor conform prevederilor
legislatiei fiscale” (extras din anexa 2D), lei

Constatat in Diferenta coloa-
Corectari Cod | contabilitatea scopuri na 3 — coloana
financiara fiscale 2
A 1 2 3 4
Suma cqntrlbutlllor ban(.estl efectuatew in scopuri I?lan- 03037 4290 4290 0
tropice si de sponsorizare in forma nemonetara

Desi in evidenta curenta imprimanta transmisa cu titlu gratuit (mai exact, sub forma de sponsorizare)
a fost reflectatd ca un mijloc fix, totusi in scopuri fiscale operatiunea data se califica drept contributii de
marfuri si alte active in scopuri filantropice si de sponsorizare.

Tabelul 14. Anexa 1.1D ,, Venitul obtinut din donarea activelor”, lei

. . Valoarea maxima din coloana
Categoria activelor donate| Cod Valoarea con'Fal?lla Pretul de pla‘;avla}. 2 si coloana 3 (se indica in
(baza valorica) momentul donarii R
coloana 3, randul 0207)

A 1 2 3 4

Active curente — total 0207 4290 4290 4290
Inclusiv marfuri 02071 — — —
Mijloace fixe 02072 - — —

Alte active 02073 4290 4290 4290

Tabelul 15. Notd la rdandul 020 ,, Ajustarea (majorarea/micsorarea) veniturilor conform prevederilor
legislatiei fiscale” (extras din anexa 1D), lei

Constatat in Diferenta
Corectari Cod contabilitatea ) coloana 3 —
fAnanciari scopuri fiscale coloana 2
A 1 2 3 4
Venitul obtinut din donarea activelor, cu
exceptia activelor de capital 0207 X 4290 4290
CONCLUZII

Din studiul dat care a fost efectuat pentru prima data in Republica Moldova rezultd urmatoarele:

1. Recunoasterea initiald a mijloacelor fixe conform unui prag de semnificatie mai mare sau mai mic
decat plafonul valoric prevazut de legislatia fiscala in vigoare (adica 6 000 lei), pe de o parte, a largit
autonomia intreprinderilor in partea ce tine de elaborarea politicilor contabile, iar pe de alta parte, a
complicat intocmirea Declaratiei cu privire la impozitul pe venit (forma VEN 12);

2. Majorarea numarului de ajustari i sporirea laboriozitatii intocmirii Declaratiei In cauza nu gene-
reaza beneficii viitoare si se poate solda doar cu erori suplimentare;

3. Pentru ca utilizarea pragului de semnificatie la recunoasterea mijloacelor fixe sa se transforme ntr-
adevar intr-un instrument de eficientizare a contabilitatii, este necesar de reinterpretat legislatia fiscala,
aducand-o 1n concordanta cu regulile de tinere a evidentei curente.
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