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CZU 633.2.031

IMPROVEMENT EFFECT ON THE PRODUCTIVITY OF
DEGRADED GRASSLANDS

G. PANAKHYD, U. KOTYASH, M. YARMOLUK, D. MIZERNYK, Ya. MASHCHAK
Institute of Agriculture of Carpathian region of the National Academy of Agrarian Sciences of Ukraine

Abstract: Following the breakup of the old USSR there has been a large-scale decline in production and
increased land abandonment in Ukraine. In the long term, bringing this land into the sustainable agricultural
production represents an opportunity to address the increased demand for global food production that will be
needed in the forthcoming years. Any land improvement needs to be based on the scientific knowledge of best
outcomes. The outcomes of our studies have resulted in different recommendations on the methods of degraded
grasslands improvement. Three experiments were carried out in order to measure the effects of different
improvement methods on degraded meadows situated in the lowland Ukraine. Only a very limited number of
improvements, including the surface improvement by fertilizers and radical improvement by the seeding of the
grass-legume mixtures are considered suitable for lowland. Detailed comparison of surface improvement using
the 180° turning capacity plough and no-till technology on equally degraded meadows situated in the lowland
highlighted the advantages of the no-till technology in the annual DM production. Significant differences in the
dry-matter yield supported the hypothesis that no-till farming increased the forage resources and solved the
equation of the highest possible conversion of the feeding stuff into herbage under minimal costs.

Keywords: Grasslands; Fertilizer; Legume mixtures; Yield

INTRODUCTION

Grasslands play an important role in providing hay and pasture based forage for the livestock. The
contribution of grasslands to the utility of multifunctional livestock systems has been recently recognized
(Hopkins, A., Holz, B. 2006). With proper variety selection, favourable irrigation, fertility and harvest
or grazing management, there have been obtained high yields of about 8 t ha™ and even more. The
improvement of degraded grassland is the keyto successful forage production. The matters of finding
the most suitable ways to improve the arable land or set-aside grassland are examined by many
research institutions in Ukraine as well as abroad.

A lot of research findings suggest two fundamental methods of land improvement: surface cultivation
using fertilizers and radical improvement by seeding the grass-legume mixtures. The reports from
specialized literature suggest a range of different amounts of N fertilizer application resulting in the
maximal DM yield of old grasslands (Samuil, C. 2010). One of the ways contributing to the conservation
of'soil’s organic matter is to use a 180° turning capacity plough, when the roots and plant residues have
important positive after-effect on the improvement of soil fertility and also on the followingyields. The
nutrients are better fixed in the soil when usinga 180° turning capacity plough and this tillage provides
an increase of nitrogen by 48—114 kg hain the soil. The utilization factor of nitrogen from root and plant
residues assimilates to the manure (Lyhochwor, V.V. 2002). Prof. Montgomery also estimated that
each dollar invested in soil conservation would save for the society more than $5 (Montgomery D.,
2007). No-till farming typically provides greater soil moisture retention and a reduction of soil erosion
when compared with conventional seeding methods and, consequently, can hasten or improve its quality.
Furthermore, the overseeding of legumes has the potential to increase the annual herbage production and
to improve seasonal distribution of yield (Bartholomew, P.W. et al., 2011, Monacu, 2009).

These researches allow to estimate the biological potential of long-lived grasslands using differentiated
fertilization systems and optimal stage of cutting; to appreciate the effectiveness of using the 180°
turning capacity plough;to determine the expediency of using fertilizers, inoculation, growth stimulators
and micronutrients under different improvement systems. There is currently little information available
on the optimal methods of degraded grasslands improvement in the situations when the forage yield is
very important. The objective of the present work was to select the best method of degraded meadows
improvement in order to increase fodder production and conversion of feedstuff into herbage under
minimal costs. We hypothesized that the no-till technology would increase the DM yield of degraded
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grasslands more than surface cultivation and seeding. In order to test this hypothesis, we used the
surface cultivation, the seeding using a 180° turning capacity plough, the no-till technology and also the
control variant,

MATERIAL AND METHODS

The experiments were conducted in two similar periods of time. The surface improvement by
applying nitrogen fertilizer and radical improvement involvingthe use ofa 180° turning capacity plough
were conducted in the consecutive years 2006 (year 1), 2007 (year 2) and 2008 (year 3) on the
stationary experimental field of the Institute of Agriculture in the Carpathian region of the National
Academy of Agrarian Sciences of Ukraine (IACR NAAS) (Obroshyno 49°492 N 24°002 E, altitude
280-300 m). This permanent experimental field was established in 1974 on the dark grey podsolized
sandy loam soils. The research including the no-tillage technology was conducted in the consecutive
years 2010 (year 1), 2011 (year 2) and 2012 (year 3) on the permanent grasslands of TACR NAAS
(Lishnya, 49°212 N 23°302 E, altitude 280-300 m).

The local climate is semi-continental. It has been formed by the Atlantic Ocean (a lot of precipitations
and rapidly changing temperatures) and by the continental atmospheric mass. The temperature during
the vegetative season was above the norm by 5.7°C in 2006, by 19.0°C in 2007, by 19.5°C in 2008, by
8.6°C in 2010, by 4.6°C in 2011, and by 12.2°C in 2012. The analysis of the monthly temperature
distribution had shown a temperature below the norm only in October and September. It promoted a
good regrowth of the aftergrasses.

In 2006, the stationary perennial experiment was improved by the three methods. The first one
(surface) included the complete mineral fertilizer application using different amounts of nitrogen
distribution for each cutting. Unfertilized control (UF) variant and phosphorus-potassium (PK)
background variant were defoliated twice and the variants with nitrogen application - three times. In
early spring, all the variants, except the control one, were fertilized using the mineral fertilizer according
to scheme of experiment (Tab. 1).

Table 1. Experiment s scheme of surface cultivation

- Stage of cuttin

Fertilizer 1¥ cycle . 2™ cfcle 3" cycle

UF emer gen ce of efflorescence in 50-55 days

PK emer gen ce of efflorescence in 50-55 days
PK + Nud Elongation in 4045 days in 40—45 days
PK + Nuud Elon gation in 4045 days in 40—45 days
PK + Nuud emer gen ce of efflorescence in 4045 days in 40—45 days
PK + Nuud Effl orescence in 30-35 days in 30-35 days

UF —unfertilized control; PK include 60 kg ha™ P and 90 kg ha' K; Nud — uniform distribution per
40 kg ha' N for each cutting, Nuud — ununiformed distribution per zero-N treatment for the first cycle,
per 40 kg ha' N for the second cycle and per 80 kg ha' N for the third cycle

Radical improvement was conducted using the 180° turning capacity plough. The roots and plant
residues, which have been embedded in the soil by ploughing, were mineralized. Therefore the nutrients
could be taken from the soil by the next crops. The amount of roots and plant residues was defined
before the modernization of the experiment. The required quantity of nitrogen, which is necessary to
obtain the planned yield, was computed using the balance calculation method (Lyhochwor, 2002). At
the same time we took into consideration the soil nitrogen, the elements necessary to build a unit of
grassland yield and the utilization rate of nitrogen from the soil. These results allowed asserting that the
application of nitrogen fertilizer was not reasonable when usinga 180° turning capacity plough. Therefore
the nitrogen fertilizer was excluded from the research technology.

The seeding within the new experiment was done using a mixture of alsike clover (7rifolium
hybridum L.), bird’s foot trefoil (Lotus corniculatus L.), meadow fescue (Festuca pratensis L.),
Timothy (Phleum pratense L.) and bromegrass (Bromus inermis Leyss). The experiment included
the control variant without fertilizer, phosphorus-potassium fertilizer (PK), PK + inoculation, PK +
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growth stimulator, PK + inoculation + growth stimulator, PK+ inoculation + micronutrients. The lime
(3 t ha') was applied before the main tillage.

The third experiment was conducted on the degraded permanent grassland by direct overseeding
of perennial legumes and grasses on unelaborated turf (no-till). The Great Plains drill 1006 NT, the
legume mixture (red clover (Trifolium pratense L.), the alsike clover (Trifolium hybridum L.) and
the bird’s foot trefoil (Lotus corniculatus L..) were used for seeding. This study included the control
variant withoutdrilling and without fertilizer, another control variant without fertilizer but with drilling,
drilling + PK, drilling+ PK+ inoculation, drilling + PK + growth stimulator, drilling+ PK + inoculation
+ growth stimulator, drilling + NPK + inoculation + growth stimulator. At each sampling date, for each
grasslands and each subplot the sample kept from the dry matter (DM) yield measurements of the
fresh harvested biomass was weighed and dried at 105°C in order to determine the dry matter (DM)
content comparing the difference between the fresh and dry weight. DM yield of each sampling area
was calculated from the first weight of the sample, the DM content and the area that was cut (t ha
DM). The increase obtained as a result of using radical improvementon the newly-established grassland
was calculated in relation to the control variant of surface improvement without fertilizer, because,
from an agro-ecological viewpoint, unfertilized permanent grasslands characterize the natural fertility
of meadow (Yarmolyuk, 2007).

RESULTS AND DISCUSSIONS

The surface cultivation. DM yield of the long-lived grassland significantly depends on the distribution
of nitrogen fertilizer and stage of cutting as it is shown in Table 2. DM yield for the control variant
(without fertilizer) was on the average 2.35 t ha! during three years. This issignificantly less than for
the fertilized variants. The application of PK increased the total DM yield by only 23% (Tab. 2). On
the contrary, the application of 120 kg ha! N increased the DM yield by 193-232% compared with the
unfertilized control variant.

Table 2. Dry matter yield (t ha' DM) of permanent grasslands depending
on the fertilizer and stage of cutting

Fertilizer Stage of cutting T Yzeliirs 3 Average
UF A 149 2.05 3.5 2.35
PK A 192 2.60 4.1 2.88
PK + Nud B 759 6.70 9.2 7.82
PK + Nuud B 647 5.25 9.0 6.90
PK + Nuud C 5.4 6.01 9.5 6.98
PK + Nuud D 5.76 6.72 9.1 7.2
LSD 5% 029 0.71 043 0.32

UF —unfertilized control; PK include 60 kg ha™' P and 90 kg ha K; Nud — uniform distribution per 40
kg ha' N for each cutting, Nuud — ununiformed distribution per zero-N treatment for the first cycle,
per 40 kg ha' N for the second cycle and per 80 kg ha N for the third cycle. a — first cutting at the
stage of efflorescence emergence, next in 50-55 days, b — the first cutting at the stage of elongation,
next every 4045 days, c — the first cutting at the stage of efflorescence emergence, next every 40—
45 days, d — the first cutting at the stage of efflorescence next every 30-35 days

DM yield was the highest in the case of uniform distribution (40 kg ha' N per each cutting), in
the first cycle of cutting in stage of elongation. Total DM yield of this variant was 7.82 t ha' DM.
Cutting at these stages without early spring N treatment led to DM yield decrease by 6.90 t ha™
DM. A low productivity was obtained as a result of natural fertility and phosphorus-potassium
fertilizer application, but the nitrogen fertilizer provided the main yield. The increase when using N
treatment was within 193-232%, and it was the highest for even distribution of nitrogen where 1 kg
of N provided 41 kg of DM. If N fertilizer is not applied early in spring it causes a reduction of
193%. There is a well-defined dependence between N-treatment and the date of cutting: in each
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subsequent stage the increment from N fertilizer increases. The increase from 1 kg of N was 29 kg
of DM and 33 kg of DM for the first cutting at the stage of elongation and the first cutting at the
stage of efflorescence respectively.

DMyield oflong-lived grassland, which was improved by surface cultivation, increased by 23% as
a resultof phosphorus-potassium fertilizer application, 60 kgha' P and 90 kg ha' K. In 2007, DM yield
of unfertilized control variant and PK variant was higher than in 2006 by 35-37%. This increase in
DM yield was due to the natural fertility of old grasslands, since these soils wererich in organic matter,
which is one of the most important sources of nutrients’ renewal (Wrage et al., 2009). Moreover the
water-retaining capacity of organic matter is from five to ten times higher compared to the mineral
part ofthe soil (Sozinov, 1993). In 2007, the weather was arid. The application of full mineral fertilization
(NPK) increased the DM yield by two-three times compared to the unfertilized control variant. Similar
results were obtained by others scientists (Gutmane at el., 2009). DM yield significantly depended on
the date of cutting for uniform N fertilizer application and the highest DM yield was 7.20 t ha' for the
first cutting at the stage of efflorescence.

Therefore, the highest DM yield was 7.82t ha™ for long-lived grasslands. Such a yield was supported
by full mineral fertilizer (the uniform distribution of N fertilizer) and cutting in the firstcycle in the stage
of elongation.

The radical improvement. Productivity of the legume-grass species depended on the fertilizer,
inoculation and growth stimulator used in the new experiment (Tab. 3).

Table 3. Dry matter yield (t ha' DM) of newly-established grasslands depending on the
fertilizer, inoculation, growth stimulator and microelements

Fertilizer = Productln(:ln years il Average
1 2 3

UF 2.0 4.1 3.8 331
PK 3.5 6.5 4.2 4.73
PK + IN 4.9 7.5 5.1 5.82
PK + GS 5.3 6.6 6.1 6.02
PK + IN +GS 5.8 8.4 6.9 7.03
PK +IN +ME 5.4 7.2 6.8 6.49
LSD 5% 0.72 0.92 0.78 0.49

UF — control (unfertilized), PK include 60 kg ha'! P and 90 kg ha' K; IN — inoculation using
Rizobofit, GS — spraying using the growth stimulator Gart, ME — treatment using micronutrients

The highest DM yield of legume-grass species (7.03 t ha' DM) was obtained for the variant where
the phosphorus-potassium fertilizer and growth stimulator Gart were applied;the seeds were inoculated
using Rizobofit. Phosphorus-potassium fertilizer application increased the yield productivity by 43%,
while the application of only one of the biopreparations promoted the rise in yield by 76—-82%: DM was
5.82 tha' for inoculation and DM was 6.02 t ha™! for spraying with growth stimulator. Averaged over
three production years, there was 3.31 t ha' DM yield for unfertilized control variant of the newly-
established grasslands, which is higher by 0.96 t ha' DM than of the unfertilized control variant of
long-lived grasslands. Therefore, the radical grassland improvement that included the sowing of legume-
grass mixtures and the use of the 180° turning capacity plough recorded an increase of DM by 41%.
Theused biopreparation promoted an increase of DM yield by 11-19%. Spraying by growth stimulator
Gart provided an increase of DM yield by 13%.

The application of lime and phosphorus-potassium fertilizer on the newly-established grassland
resulted in an increase of 43% that is by 20% higher than in the long-lived grasslands. The difference
can be explained by the presence ofthe legume and grass mixture, which can increase the productivity
by 1.3-2 times without applying the nitrogen fertilizer (Panakhyd, 2008). The inoculation also increased
the DM yield by 11% as a result of the symbiotic activity of legumes. They are fixing the atmospheric
nitrogen and improving the activity of the natural nitrogen-fixing bacteria.

The highest effect of the biopreparations was obtained when they were applied together. The
increase of DM yield was of 19.0% and 16.1% when inoculation was applied together with the growth
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stimulator and with micronutrients, respectively. A small increase was obtained as a result of using
microelements (5%) and it was caused by the high concentration of soil organic matter. Thus, the 41%
increase of the DM yield of the newly-established legume-grass grasslands was obtained due to the
establishment of new grasslands on the long-lived ones.

The no-till technology. On average, there was obtained a yield of 2.8 t ha! DM over three
productivity years under no-till technology in the absolute control variant (without overseeding and
fertilizer). DM yield was higher by 4.7 t ha™' than in the absolute control variant when overseeding the
legume species in the degraded grasslands. In the period of three years the highest yield was obtained
in the variant where the legume species were overseeded together with 60 kg ha' N, 60 kg ha' P, 90
kg ha' K, and also theinoculation and growth stimulator were applied. That allowed an increase of the
yield by 56% in comparison to the absolute control variant (Tab. 4).

Table 4. Dry matter yield (t ha’ DM) of grassland when implementing the no-till technology
depending on the reseeding of legume species, use of fertilizer, inoculation and growth

stimulator

Fertilizer E Produc;zn years 3 Average
AC 2.7 2.5 3.2 2.8
RS 6.0 9.3 7.1 7.5
RS + PK 6.6 11.1 8.9 8.3
RS + PK + IN 6.9 11.9 9.7 9.3
RS + PK +GS 7.1 11.7 9.4 9.4
RS+ PK + IN+GS 7.3 124 122 10.3
RS + NPK + IN + GS 8.8 12.6 13.7 11.7
LSD 5% 043 0.70 047 0.54

AC - absolutely control variant without reseeding and fertilizer, RS — reseeding of legume species;
PK includes 60 kg ha P and 90 kg ha' K, IN — inoculation by Rizotorfin, GS — spraying with the
growth stimulator polymicsobacteryn; NPK consists of 60 kg ha' N, 60 kg ha' P and 90 kg ha' K

The application of phosphorus-potassium fertilizer over three years increased the DM yield up to
8.3 tha' on average. The use of inoculants provided an increase of DM yield by 1.8 t ha!, and the use
of spraying with the growth stimulator increased the DM by 1.9 tha'. The combination of these both
preparations increased the DM yield by 37% in comparison with the unfertilized control variant. The
highest yield was obtained when using the combination of all these preparations with 60 kg ha™ N.

The highest yield values were obtained as a result of the legume species overseeding (63%). The
increase due to the use of phosphorus-potassium fertilizers was only 10%. As a result of using the
inoculation and growth stimulator the recorded percentage increases were 11% and 12%, respectively.
The combination of these both preparations provided 19% of theyield increase, and the application of
N provided an increase of 12%. The yield of the grasslands cultivated with legume and grass species
is due, essentially, to the presence of phosphorus-potassium fertilizers (Aloush et al., 2000; Spehlen et
al., 2002). However, in our research, PK fertilizers promoted an increase of DM only by 10%. This
low effect resulted from the high content of organic matter thatincludes a lot of phosphorus, potassium
and microorganisms (Besugly, 2009). Nitrogen fertilizer was applied in each cycle by 30 kg ha' N. It
did not worsen the botanical composition of grassland and did not have a negative impact on the root’s
symbiotic activity, therefore the increase was of 12% as a result of the N-treatment.

Considering each improvement measure separately we can conclude that the highest values of
yield increase were obtained as a result of the legume species overseeding. These high rates are due
to the biological characteristics of the legume and grass species, as they can provide a high yield even
without using a fertilizer due to their root system, which can assimilate fertility elements from deep soil
layers.
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CONCLUSIONS

1. The highest yield increase of the long-lived degraded grasslands was provided by the use of
nitrogen fertilizers. The highest efficiency was observed when applying even nitrogen distribution (1
kg of active ingredient of nitrogen provides 41 kg DM).

2. The yield increased by 41% in the newly-established grassland due to radical improvements
which include the use ofa 180°turning capacity plough and sowing of legume and grass mixtures. The
increases are of 11% and 13% as aresult of using the inoculation and growth stimulator, respectively.

3. The overseeding of perennial legume and grass species using the no-till technology gives an
increase in yield of 63%. Also, there is an increase of 11%, as a result of using the inoculation, 12% as
aresult of using the growth stimulator and 12% as a result of using nitrogen only.

4. The comparison of surface cultivation, radical improvement and no-till technology demonstrated
that the highest DM yield is provided by the legume-grass overseeding using the no-till technology.
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NAMOLUL ORASENESC DIN GEOTUBURI — OPORTUNITATI
DE VALORIFICARE IN CALITATE DE FERTILIZANT

Vasile PLAMADEALA, Alexandru RUSU, Ludmila BULAT
Institutul de Pedologie, Agrochimie si Protectie a Solului ,, Nicolae Dimo ", Republica Moldova

Abstract. This paper describes the advantages of geotube dewatering technology of municipal sewing
sludge in comparison with traditional technology on air drying beds. When using geotube technology, dehydration
process occurs faster due to reagents that provide clogging sludge. Applying the technology of dehydrating the
sludge in geotube leads to reducing: the time required for dehydration from 18 months up to one month; the
surface of land required for the dehydration from 6.0 to 1.25 ha, and respectively, for storage, from 27.7to 3.65 ha.
The emission of toxic gases into the atmosphere is reduced from 1.4 to 6.2 times. Compared with the traditional
technology of air drying beds, the sludge dehydrated in geotubes contains 2 times more carbon and total
nitrogen. Total phosphorus content had a slight tendency to decrease, total potassium concentration increases
with 1.76 times. One ton of dried sewage sludge stored in geotube and stocked for one year has the humidity of
65% and contains 151 kg of organic matter, 9.0 kgN, 10 kg P,O, and2.9 kg K O. Heavymetal content is below the
maximum limits that are allowed by national regulations from 2008. The application of sewage sludgeas a fertilizer
provided a specific increase of the total yield over the two years of 100.5 kg cereal units per 1 ton of sewage
sludge at the dose of 18 t/ha and 45.5 kg cereal units per 1 ton of sewage sludge at the dose of 36 t/ha .

Key words: Sewage sludge; Dehydration technology; Geotubes, Soil; Fertilizer

Rezumat. Lucrarea descrie avantajele tehnologiei de deshidratare a namolului ordgenesc din geotuburi prin
comparatie cu tehnologia traditionala pe paturi de zvantare. La utilizarea tehnologiei prin geotuburi, procesul de
deshidratare se petrece mai rapid datorita reagentilor care asigura inchegarea namolului. Aplicarea tehnologiei de
deshidratare a namolului prin geotuburi favorizeaza reducerea timpului necesar deshidratarii - de la 18 luni pana
la o luna, a suprafetei terenurilor necesare pentru deshidratare — de la 6,0 la 1,25 ha si, respectiv, a terenurilor
pentru depozitare — de la 27,70 1a 3,65 ha. Eliminarea gazelor toxice in atmosfer se reduce de 1,4 — 6,2 ori. In
comparatie cu rezultatele obtinute prin tehnologia traditionald pe paturi de zvantare, ndmolul deshidratat in
geotuburi contine de2 ori mai mult carbon siazot total. Continutul fosforului total are o tendintd nesemnificativa
de micsorare, concentratia potasiului total se mareste de 1,8 ori. O tona de namol orasenesc deshidratat in
geotuburi si stocat pentru un an, cu umiditateade 65%, contine 151 kg materie organicd, 9,0 kg N,10 kg P, O_si 2,9
kg K O, forme totale. Continutul de metale grele se afld sublimitele maxime permise dereglementdrile nationale din
anul 2008. Aplicarea namolului ordsenesc caingrasamant a asigurat un spor specific de recolta totala pe parcursul
a2 anide 100,5 kg unitati cereale per tona de namol la doza de 18 t/ha si 45,5 kg unitati cereale per tondla doza de
36 t/ha.

Cuvinte cheie: Namol ordsenesc; Tehnologie de deshidratare; Geotuburi; Sol; Fertilizare

INTRODUCERE

Societatea pe Actiuni ”Apa Canal Chiginau” iImpreund cu specialistii din Olanda si Polonia au
inceput in anul 2008 testarea procesarii ndmolului ordsenesc prin metoda geotuburilor - saci utilizati
pentru deshidratarea namolului, ca procedeu de lichidare a mirosului neplacut. Conform comunicatelor
de presa a Primariei municipiului Chisinau procesul de deshidratare a namolului prin geotuburi se
petrece rapid, in 7-20 zile, fiind catalizat de reagenti care asigura inchegarea namolului si eliminarea
surplusuluide apa.

In luna septembrie a anului 2009 a demarat Proiectul - pilot de deshidratare a ndmolului in geotuburi,
dupi care au urmat lucririle previzute in cadrul Proiectului de Executare ,,Geotuburi”. In cadrul
proiectului - pilot au fost deshidratate circa 90 mii m* de nimol brut. In acest sens au fost utilizati 40 de
saci de diferite dimensiuni, fiind ocupata o suprafata dedoar 1,25 ha deteren. La utilizarea tehnologiei
traditionale, pe paturi de zvantare, ar fi fost nevoie de 6 ha. Namolul pompat in aceasta perioada a fost
deshidratat in decurs de o luna. Anterior, pentru deshidratare era nevoie de o perioada de 18 luni.

Dupa deshidratare, namolul din geotuburi este evacuat la locul depozitarii o datd pe an, in perioada
rece a anului (lunile decembrie—februarie), cand procesele de degajare a mirosului specific si de raspandire
ainfectiilor este minimal. Asemenea metoda de deshidratare a ndmolurilor se utilizeaza si in unele tari din
Uniunea Europeana. Doar c in aceste tiri metoda geotuburilor nu este utilizata pentru intreprinderi atat
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de mari ca statia de epurare din Chisinau. In legdtura cu producerea acestei forme de namol orisenesc
a aparut necesitatea studierii lui. Scopul acestei lucrari consta in caracterizarea tehnologica si agrochimica
anamolului oragenesc deshidratat prin metoda geotuburilor si testarea lui in calitate de fertilizant.

MATERIAL SI METODA

Cercetarile au fost efectuate in perioada anilor 2010-2013. Drept material de studiu a servit namolul
orasenesc deshidratat in geotuburi de la statia de epurare a apelor uzate din municipiul Chisinau, cu un
termen de stocare mai mare de un an. Probele de namol au fost recoltate si analizate In perioada
octombrie 2011 — octombrie 2012, 1n total fiind analizate 6 probe.

Pentru testarea efectului pe care-1 are namolul ordsenesc asupra cresterii plantelor si modificarii
insusirilor solului s-au fondat experiente de camp. S-au experimentat doua doze de incorporare a
namolului - 18 t/ha si 36 t/ha, calculate dupa cantitatea de azot ce s-a aplicat odata cu aceste doze -
170 kg si 340 kg N/ha. Namolul folosit in experientd avea urmatoarea compozitie chimica calculata de
la masa umeda: pH — 7,05; umiditate — 46,4%; materie organica — 22,2%; azot total — 0,93%; P O
total — 1,00%; K_O total — 0,29%; N-NH, — 0,06%; P O, mobil — 0,15%. Raportul C:N a fost de 12:1.
Namolul afost aplicat toamna Tnainte de efectuarea araturii. De efectul direct al namolului a beneficiat
mazirea pentru boabe. In anul doi al experienteia s-a cultivat graul de toamna. In timpul vegetatiei s-
au efectuat lucrari specifice de erbicidare si combatere a bolilor i daunatorilor. Experientele s-au
fondat la Statiunea Experimentala a IPAPS ,,Nicolae Dimo”, situatd iIn comuna Ivancea, raionul Orhei
pe cernoziom levigat cu textura luto-argiloasa, continutul de humus 3,8-4,0%, fosfor mobil 18-20 ppm
(metoda Macighin), potasiu schimbabil — 270 ppm, pH 6,7 si aciditate hidrolitica — 26,5 me/kg.

La analiza solului s-au folosit urmatoarele metode de determinare: a humusului — metoda Tiurin, a
fosforului mobil — prin dozarea colorimetrica a extractului Macighin, a potasiului schimbabil — prin
fotometrie in flacara a aceluiasi extract. La analiza namolului orasenesc s-au folosit urmatoarele metode:
pentru umiditate — GOST 26713-85; pentru materia organica — GOST 27980-88; pentru azotul total —
GOST 26715-75; pentru fosforul total — GOST 26717-85; pentru potasiu total — GOST 26718-85;
pentru N-NO, — dupa Grandval — Leaju; pentru N-NH, — GOST 26716-85. Prelucrarea statistica a
rezultatelor obtinute a fost efectuatd dupa B. Dospehov (1979).

REZULTATE SI DISCUTII

Analizand informatia prezentaté de furnizorul de apa din municipiul Chisinau, deshidratarea namolului
oragenesc prin metoda geotubutilor se dovedeste a fi eficienta (Tab.1).
Tabelul 1. Analiza comparativa a metodelor de deshidratare a namolului orasenesc intr-un
ciclu anual la statia de epurare a mun. Chisinau (datele SA "Apa Canal Chisinau”)

Nr. Indicatorul, unitatea de masura Memd? Metodz: paturi
crt. geotuburilor de zvantare
1. |Timpul necesar pentru deshidratare, luni 1,0 18
2. |Suprafata terenului necesara pentru deshidratare, ha 1,25 6,00
3. |Teren necesar pentru depozitarea namolului deshidratat, ha 3,65 27,7
4. |Eliminarea gazelor toxice in atmosferd de pe suprafata 1 ha pe
parcursul unui an, kg:
a) Hidrogen sulfizat 32(5)0 55033)0
b) Metan

Utilizarea acestei metode a permis micsorarea suprafetei terenurilor utilizate pentru depozitarea
namolului deshidratat de 7,6 ori, a timpului necesar pentru deshidratare — de 18 ori si a terenului
necesar pentru deshidratare — de 4,8 ori. Concomitent cu aceasta, s-a micsorat si eliminarea gazelor
toxice in atmosfera de pe unitatea de suprafata intr-un an: la metan — de 1,4 ori; la hidrogenul sulfurat
—de 6,2 ori. Conform datelor prezentate de Societatea pe Actiuni,,Apa Canal Chisinau”, in ultimii doi
ani la statia de epurare se acumuleaza anual 110115 mii m’ de namol deshidratat prin geotuburi, cu
umiditatea de 78-82%. Apele de canalizare contin la intrarea in geotuburi circa 96% umiditate, iar
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dupa40-45 dezile procentul de umiditate scade pana la 78-82%. Evacuarea namolului deshidratat din
geotuburi la depozitul de fermentare se efectueaza anual in lunile decembrie-februarie.
Rezultatele analizelor chimice efectuate cu probele de namol deshidratat sistocat mai mult deun an
sunt prezentate in tabelul 2.
Tabelul 2. Compozitia chimica a namolului orasenesc deshidratat prin metoda geotuburilor la
statia de epurare a apelor uzate din mun. Chisinau, raportatd la masa cu umiditate naturald

Ingredientul analizat si . \% Sx Ax

Enitatea de masura i X2 Min Max S %o Sx % (+-)
pH 7,4 7.1 7.8 0,5 6,7 035 4.8 1,1
Umiditate, % 65,1 | 45,4 81,5 164 25,2 8,2 12,6 26,2
Substanta organici,% 15,1 | 3,6 21,1 4,2 27,8 2,1 13,9 6,7
Cenusi, % 19,7 10,1 33,5 132 66,8 6,6 33,4 179
Carbon, % 7,6 6.8 10,6 2,1 27,8 1,0 13,9 3.4
Azot total,% 0,90 10,69 0,96 0,1 11,1 0,05 5,5 0,2
N-NOs3, ppm 39,0 | 24,1 64,1 2,12 54,4 1,06 27,2 340
N-NH4, ppm 632 | 302 711 15,1 23,8 6,8 10,7 21,8
Fosfor total, % 0,99 10,94 1,05 10,05 4,5 0,02 0,002 0,06
P>0s-mobil, ppm 1450 1250 |1680 0,12 0,02 0,06 33,3 20
Potasiu total, % 0,29 0,13 0,38 0,14 38,0 0,04 7,3 0,1
Calciu total, % 2,07 11,86 2,27 0,19 9,0 0,05 2,4 0,1
Magneziu total,% 0,42 10,14 0,85 0,31 73,0 0,08 19,0 0,2
Sulf total, % 0,30 | 0,15 0,52 0,14 45,0 0,04 13,3 0,1

Note: x - valoarea medie aritmeticd; min - valoarea minimala intalnitd; max - valoarea maximala
intalnitd; S — abaterea standard a mediei; V - coeficientul de variatie; Sx — precizia mediei in marimi
absolute; Sx% - precizia relativa a mediei; Ax - intervalul de siguranta a mediei la probabilitatea 95%.

Namolul studiat se caracterizeaza printr-o reactie slab alcalind. Valoarea pH-ului variaza de la 7,1
pana la 7,8, media alcatuind 7,4 unitati. Abaterea standard a pH-ului este de 0,5%, iar coeficientul de
variatie — 6,7%. Umiditatea alcatuieste, in medie, 65,1%, cu o abatere standard de 16,4% si coeficientul
de variatie 25,2%. Continutul substantelor organice laumiditatea naturald a ndmolului alcatuieste 15,1%.
Abaterea standard a continutului substantelor organice este de 4,2%, iar coeficientul de variatie —
27,8%. Coeficientul de variatie a substantei organice fatd de cea uscatd constatatd de noi alcatuieste
inmedie 41%. Rezultate asemanétoare au fost obtinute de savantii din Romania sidin alte tari (Lixandru,
Gh., Filipov, F. 2011).

Compozitia chimica demonstreaza ca namolul ordsenesc este o sursa importanta de materie organica
side elemente nutritive pentru sol sipentru plantele agricole. Namolul orasenesc este foarte bogat in azot
total, 0,90%, dar mai cu seama in fosfor — element insuficient pentru 76 la suté din solurile agricole ale
republicii (Andries, S., 2007). Continutul fosforului total calculat la masa cu umiditate naturala este de
0,99%, cu o posibila variatie de la 0,94 la 1,05%. Abaterea standard a valorii medii in marimi absolute este
de 0,05%, iar coeficientul de variatie — de 4,5%. Namolurile orasenesti au un continut foarte scazut de
potasiu si sodiu, aceste elemente fiind eliminate, in cea mai mare parte, odata cu efluentul, de aceea ele
nu pot reprezenta o sursa de potasiu pentru imbogétirea solului cu acest element (Lixandru, Gh., Filipov,
F.,2011). Namolul studiat contine, in medie, 0,29% K O raportat lamasa cu umiditate naturala. Formele
mobile de azot si fosfor alcatuiesc aproximativ 14—17% din continutul lor total (Tab. 2).

Namolul orasenesc, in comparatie cu alte deseuri organogene, contine diverse metale grele. Multe
dintre acestea (Mn, Zn, Cu, B, Mo) sunt necesare plantelor ca microelemente nutritive. De multe ori,
pe solurile cu agricultura intensiva, lipsa acestor microelemente conduce la diminuarea cantitativa si
calitativa a recoltelor (Banaru, A. et al. 2003). Din acest punct de vedere, namolul ordsenesc se
caracterizeaza ca un ingrasamant complex, care include toate elementele biofile.

Continutul de metale grele din namolul ordsenesc al municipiului Chisindu este mult mai scazut
decat maximele admise de reglementarile nationale in vigoare (Masurile de protectie a solului... 2008)
(Tab. 3). Cu toate acestea, metalele nocive pentru organismele vertebrate (Cd si Pb) sunt in cantitati
minime. De mentionat ca limitele maxime permise de reglementarile nationale din anul 2008 sunt mai
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putin severe decat cele stabilite de Consiliul Comunitatii Europene prin Directiva 86/278/1988, dupa
cum rezulta din tabelul 3.
Tabelul 3. Continutul de metale grele din namolul orasenesc obtinut la statia de epurare
Chisinau, ppm

Pr?vemeng.a Cd Cu Ni Pb Zn Cr Mn
namolului
Paturi de zvantare - 415 92 53 1120 511 401
Geotuburi 22 209 115 24 460 43 441
LMA (CE) 10 1000 300 750 2500 1000 -
LMA (RM) 40 1750 400 1200 4000 - -

LMA (CE) — limite maxime admise de Directiva CE 86/278/1988.

LMA (Republica Moldova) — limite maxime admise in Republica Moldova (RM).

Sursa principalad de metale grele suntapele uzate de la intreprinderile industriale. Datorita modificarilor,
din ultimii 10—15 ani in structura si volumele de productie ale intreprinderilor industriale din municipiul
Chisindu s-au micsorat volumele apelor uzate si a scazut si concentratia metalelor grele. Efectuand o
analizd comparativa a tehnologiilor de deshidratare a namolului ordsenesc la statia de epurare a
municipiului Chiginau si influentalor asupra compoztiei ndmolului (Tab. 4) putem mentionaca la aplicarea
tehnologiei geotuburilor, perioada de deshidratare este mai redusa comparativ cu tehnologia clasica.
Continutul carbonului si azotului total raportat la masa uscata a fost de circa doua ori mai mare (21,8
11,4% $12,58-1,41%). Continutul fosforului total a avut o tendinta de micsorare nesemnificativa— cu
circa 10%, de la 3,13 pana la 2,84%.Concentratia potasiului total a crescut de 1,8 ori, de la 0,47 pana
la 0,83%. Raportul carbon:azot este la acelasi nivel (8:1) in cazul ambelor tehnologii, ceea ce se
incadreaza 1n limitele optime de asigurare a plantelor cu azot.

Tabelul 4. Analiza comparativa a compozitiei chimice a namolului ordgenesc
de la statia de epurare a municipiului Chigindau

Tehnologia de deshidratare a nimolului
Nr. Ingredientul analizatsi Geotuburi Paturi de zvintare
ert. unitatea de misura Umidit:iltea Masa uscata Umidit:iltea Masa uscata
naturala, % naturala, %
1 |Umiditatea, % 65,1 - 36,9 -
2 |Substantd organicd,% 15,1 433 14,4 22,8
3 |Cenusa, % 19,7 564 48,7 77,1
4 |Carbon, % 7,6 218 7,2 11,4
5 |Azottotal, % 0,90 2,58 0,89 1,41
6 IN-NOs, ppm 39,0 112 65 103
7 |N-NH,4, ppm 632 1810 62 98
8 |Fosfor total, % 0,99 2,84 1,98 3,13
9 |P2Os- mobil, ppm 1450 4154 2980 4720
10 _|Potasiu total, % 0,29 0,83 0,30 0,47

Namolurile obtinute de la epurarea apelor uzate ordsenesti se deosebesc esential de ingragamintele
organice traditionalenu numai dupa continutul total al elementelor nutritive, dar siin privintaformelor mobile,
usor accesibile plantelor. Din acest punct de vedere ele seamana mai mult cu ingrasamintele industriale si
deci pot influenta benefic asupra plantelor inca din primul an de actiune (Banaru, A. et al. 2003).

Testarile in camp ale ndmolului oragsenesc deshidratat prin metoda geotuburilor au demonstrat ca in
primul an de actiune a ndmoluluirecolta de mazire boabe a crescut semnificativ, sporul fiind de 400 kg
la doza de 18 t/ha si de 650 kg/ha la dublarea dozei (Tab. 5).

In anul doi de actiune recolta graului de toamna s-a marit considerabil. La dozade 18 t/ha productia
de boabe a fost cu 34% mai inaltd decat la varianta martor, sol nefertilizat. Pe parcelele pe care s-au
aplicat cate 36 t/ha de ndmol, sporul de recoltd a constituit 22%, adica de 1,5 ori mai putin decat la
varianta tratatd cu 18 t/ha. Aceste rezultate, pe langa faptul ca solicita cercetarile cauzei, ne avertizeaza
privitor la majorarea dozelor de namol. S-ar putea ca acest fenomen sa se refere numai la grau sau
culturile semanate in rdnduri dese. Sperdm cd in urmatorii ani aceste intrebari vor fi solutionate prin
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Tabelul 5. Influenta namolului ordsenesc asupra recoltei de mazare §i grdu de toamnad
cultivate pe cernoziom levigat, kg/ha

2012, primul an de 2013, aldoileaan de |Recolta | Sporul de recoltid
actiune. actiune. totald | pe 2 ani in unitati
Varianta Maziare boabe Grau de toamna pe 2 ani cereale
Sporul de Sporul de in
Recolta recolta Recolta recolta unitati | kg/ha %
kg/ha | % kg/ha| % | cereale
Martor 2900 - - 3970 - - 7450 - -
Néamol ordsenesc (18 tha)] 3300 400 14 5300 1330 34 19260 1810 24
Namol ordsenesc (36 tha)] 3550 650 22 4830 860 22 19090 1640 22
DL 5%, kg/ha - 320 - - 640 - - - -

observatiisi analize mai aprofundate. Ingrasdmintele organice, dar mai ales nimolul orasenesc, solicita
cercetdri in experiente multianuale.

Revenind ladiscutarea rezultatelor obtinute, constatdm ca recolta totala pentru doi ani la variantele
fertilizate cu namol a constituit 9090 — 9260 kg/ha in comparatie cu 7450 t/ha la varianta nefertilizata.
Sporul specific de recoltid de la 1 tond de namol a fost de 100,5 kg unitati cereale in cazul dozei 18 t/ha
si45,5 kg /t ladoza de 36 t/ha. Aceasta ne face sa credem ca dozele mici de 18-20 t/ha namol, vor fi
mai eficiente atat din punct de vedere agronomic, dupa cum rezultd din experiente, cat si in plan
economic, intrucat vor fi utilizate cantitati mai mici de namol pentru unitatea de teren.

Avand un continut relativ 1nalt de materie organica si de elemente nutritive, namolul orasenesc a
contribuit la Tmbunaétatirea unor insusiri fizice, chimice si biologice ale solului. Datele din tabelul 6
reprezintd media determinarilor In probele de sol recoltate in primévara primului si al doilea an de
actiune a namolului.

Tabelul 6. Modificarea continutului materiei organice §i al formelor accesibile de fosfor si

potasiu din sol sub influenta namolului orasenesc aplicat (media de doi ani, stratul arabil)

Varianta experientei Mat.erie organicé, % - PO, ppfn - K0, ppl.n
Continutul | Diferenta |Continutul | Diferenta | Continutul | Diferenta
Martor 3,90 - 24,5 - 280 -
Namol ordsenesc, 18 tha 4,12 0,22 35,8 11,3 350 70
Namol ordsenesc, 36 tha 4,25 0,35 43,8 19,3 360 80

In limita asteptarilor si legittilor stabilite s-a manifestat procesul de transformare a materiei organice,
incorporate cu namolul orasenesc. S-a observat o majorare semnificativa, cu 0,22-0,35% de lamasa solului,
a continutului de materie organica in stratul arabil la variantele fertilizate. Continutul de fosfor mobil a
crescut, in comparatie cu varianta nefertilizata, cu 11-19 ppm, iar cel de potasiu schimbabil — cu 70-80 ppm.
Aceste majorari a fosforului si potasiului accesibil pentru plante se datoreazi nu numai cantitatilor aplicate
de namol, dar siinfluentei solubilizatoare a namolului asupra rocilor si mineralelor din sol ce contin fosfor si
potasiu. Spre exemplu, la nivelul de 0,29% K O total cu 18 tnamol s-a incorporat in stratul arabil 52,2 kg
KO, ceea ce corespunde médrimii de 22 mg/kg sol (22 ppm). Deci, in total s-a incorporat cu namolul - 22
ppm K O total, dar in solul acestei variante s-a gasit 70 ppm K O accesibil. Forma accesibila a potasiului a
depasit mai mult de 1,4 ori (70:50) cantitatea de potasiu total incorporatd cu namolul.

Tabelul 7. Continutul de metale grele (forme totale) din solul fertilizat cu namol ordsenesc,
ppm (stratul arabil)

Varianta Cd Cu Ni Pb Zn Cr Mn Mo
Martor 0 14 20 89 32 70 894 0,66
Namol orasenesc, 18 t/ha 1,5 18 18 107 38 80 755 0,71
Namol orasenesc, 36 t/ha 1,6 18 20 89 37 75 857 0,64
LMA" 3 140 75 300 300 100 1500 3

LMA" = limitele maxime admise in sol. (HG. MO nr.193-194 din 28.11.2008)
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Metalele grele din sol (forme totale) au suportat putine schimbari. in comparatie cu varianta
nefertilizata se observa o crestere a continutului de Cd — cu 1,5-1,6 ppm, Cu—cu 4 ppm i Cr—cu 7
ppm (Tab.7), insd concentratia lor nu depaseste limitele maxime admise in sol.

CONCLUZII

Statia de epurare a apelor uzate din municipiul Chiginau produce anual 110—115 mii m* de namol
deshidratat in geotuburi cu umiditatea de 78—82%. Dupa un an de la stocare, umiditatea scade pana la
circa 65%, ceea ce-1 face din punct de vedere tehnologic bun pentru transportare si aplicare ca ingrasamant.
Intr-o tona de namol ordsenesc deshidratat in geotuburi si stocat timp de un an se contin 151 kg de
materie organicd, 9,0 kg de azot total, 9,9 kg de fosfor total, 2,9 kg de potasiu si 20,7 kg de calciu.
Continutul de metale grele se afl sub limitele maxime admisibile. In comparatie cu tehnologia clasica, la
deshidratarea namolului prin geotuburi timpul necesar deshidratarii se reduce de 18 ori, suprafata terenului
de deshidratare — de 4,8 ori, suprafata terenului de stocare — de 7,6 ori si eliminarea gazelor toxice in
atmosferd —de 1,4-6,2 ori. Deshidratarea prin geotuburi a majorat de circa doua ori continutul carbonului,
azotului si potasiului total si -a redus pe cel al fosforuluitotal in namolul ordsenesc cu circa 10 %.

Aplicarea namolului orasenesc deshidratat prin geotuburi ca Ingrasamant, la doza de 18 t/ha, a
asigurat in doi ani un spor total de productie de 1810 kg/ha cereale conventionale. La doza de 36 t/ha
namol sporul de recoltd a fost cu 2 la sutd mai mic. Sporul specific de recolta la 1 tona de namol
aplicata a constituit 100,5 kg si, respectiv, 45,5 kg unitati cereale conventionale.
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Abstract: Akeyfeature of sunflower commercial hybrids is the resistance to various diseases and pests, which
excludes the use of chemical treatments and reduces negative environmental impacts. Rust is a fungal disease
caused by Puccinia helianthi leading to significant yield losses. The molecular screening of rust resistance genes
offers the possibility of identifying parental forms and hybrids resistant to infection. In this study 42 sunflower
genotypes (Rf paternal lines, maternal lines with cytoplasmic male sterility (CMS) and F1 commercial hybrids) were
evaluated for the presence of the amplicon 950 pb associated with R, gene, which confer resistance to the rust race
100. Molecular SCAR analysis (Sequence Characterized Amplified Regions) showed that the amplicon was not
present at CMS lines indicating that these genotypes do not possess R, gene. The fragment of 950 bp was found
only in 13 genotypes: 10 paternal lines and three local commercial F1 hybrids (Nistru, Doina and Oscar). The data
provide useful information to breeders for selecting parental combinations to create hybrids resistant to rust.

Key words: Helianthus annuus, Screening; Molecular marker; Rust; Resistance

Rezumat: O caracteristica esentiald a hibrizilor comerciali de floarea-soarelui reprezinta rezistenta la diferite
boli si daunatori, ceea ce exclude utilizarea tratamentelor chimice si diminueaza impactul negativ asupra mediului.
Rugina reprezintd o maladie micotica provocata de Puccinia helianthi ce cauzeaza pierderi semnificative de
recolta. Screening-ul molecular al genelor de rezistentd la rugina ofera posibilitatea identificarii formelor parentale
si hibrizilor rezistenti la infectie. In acest studiu s-au evaluat 42 genotipuri de floarea-soarelui (linii paterne Rf linii
materne cu androsterilitate citoplasmaticd (ASC) si hibrizi F, comerciali) pentru a se stabili prezenta ampliconului
de 950 pb asociat cu gena R, ce confera rezistentd larasa de rugind 100 Analiza SCAR (Sequence Characterized
Amplified Regions) a demonstrat lipsa ampliconului de 950 pb la toate liniile materne, ceea ce indica faptul ca
aceste genotipuri nu posedd gena R,. Fragmentul de 950 pb a fost identificat doar la 13 genotipuri de floarea-
soarelui: 10 linii paterne si 3 hibrizi comerciali autohtoni F1 (Nistru, Doina si Oscar). Datele obtinute furnizeaza
informatii utile amelioratorilor privind selectarea combinatiilor parentale in crearea hibrizilor rezistenti la rugina.

Cuvinte cheie: Helianthus annuus; Screening; Marker molecular; Rezistentd; Rugina

INTRODUCERE

Studiul rezistentei plantelor de floarea-soarelui la diferite boli prezinta un aspect important pentru
amelioratori. Majoritatea bolilor sunt cauzate de ciuperci. Cei mai frecventi patogeni ai florii-soarelui
sunt: Puccinia helianthi (rugina), Verticillium dahliae (ofilirea verticiliand), Plasmopara halstedii
(mand), Phoma macdonaldii (innegrirea tulpinii), Sclerotinia sclerotiorum (mucegaiul tulpinii),
Diaporthe helianthi (patarea brund), Macrophomina phaseolina (ticiune), Alternaria helianthi
(alternarioza), Erysiphe cichoracearum (fainarea) (Peresypkin, V.F. 1989). Toleranta la aceste boli a
fost studiatd la numeroase specii salbatice de Helianthus, o sursa buna de gene de rezistenta (Morris,
J.B. et al. 1983; Skori¢, D. 1985; Quresh, Z. et al. 1993).

Rugina cauzatd de Puccinia helianthi reprezintd una dintre cele mai raspandite patologii ale florii-
soarelui (Qi, L.L. et al. 2011b). Pagubele produse variaza mult in functie de conditiile climaterice locale,
favorabile dezvoltarii bolii (Fick, G.N. 1983; Rashid, K. Y. et al. 2003), de calitatea lucrarilor agrotehnice si
de sensibilitatea germoplasmei hibrizilor comerciali la diferite rase de rugina (Vronskih, M.D. etal. 2007).

Cu ajutorul markerilor moleculari a fost cartografiatd o serie de gene derezistentd larugina (R) (Tab.1).

Gena R, afost descrisa pentru prima data in anul 1963 ca factor ereditar, ce conferd rezistentd la rasa de
rugina 100 (Putt, E.D. etal. 1963). Pentru sceening-ul molecular al genei R, a fost elaborat markerul de tip
SCAR (Sequence Characterized Amplified Regions) - SCT06,, , care determind producerea unuiamplicon
de 950 pb asociat cu rezistenta la rugind (Lawson, W.R. et al. 1998; Sestacova, T. 2011). Genele R, R, si
R conferarezistenta la rasa de rugind 300 (Gulya, T.J. etal. 2009), iar gena R, identificata la linia Rf ANN-
1742 - larasele 336 si 777, cunoscute ca foarte virulente (Qi, L.L. et al. 2011a).
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Tabelul 1. Markerii utilizati pentru identificarea genelor de rezistenta la rugind
Gena Locusul Marker Autorul, anul
R; LGS SCTO 6950 Lawson, W.R. etal. 1998
R, LG 9 ORS333 Lawson, W.R. etal. 1998; 2011
Ry LGI3 ZVG61, ORS581 Qi,L.L.etal. 2011b
Rs LG 2 ORS630, ORS316 Qi,L.L. etal. 2012a
Ry LGI3 ORS728 Qi,L.L.etal. 2012b
R;> LG 1] CRT84 Gong, L.etal. 2013b
Ry Rizs  |LGI3 RGC15/16, SUN14 Gong, L.etal. 2013a
Raa LGI3 RGC260 Baclava, E. etal. 2011

Identificarea acestor factori genetici si localizarea lor la nivelul cromozomilor ofera posibilitatea de
a combina mai multe gene Intr-un singur genotip sau linie consangvinizata (Lawson, W.R. etal. 1998,
2011; Qi, L.L. etal. 2011b, 2012a) in scopul obtinerii hibrizilor cu rezistentd multipla la rugina.

In acest context, drept obiectiv al cercetdrilor a fost identificarea prezentei genei R , la genotipurile
incluse in studiu pentru utilizarea datelor ulterioare in programele de ameliorare siproducerea hibrizilor
de floarea-soarelui rezistenti la rugina in Republica Moldova.

MATERIAL SI METODA

Material genetic. In calitate de obiect de studiu in cercetirile prezentate au servit 42 genotipuri
de floarea-soarelui, din colectia asociatiei ,,AMG-Agroselect” Comert, Soroca. Setul de genotipuri
studiate a cuprins 22 linii paterne Rf (MS-2440C, MS-2064C, MS-1924C, MS-1944C, MS-1950C,
MS-2080C, MS-1985C, MS-1995C, MS-2570C, MS-2275C, MS-3470C, MS-1920C, MS-2555C, MS-
2540C, MS-2203C, MS-2583C, MS-2400C, MS-2565C, MS-2005C, MS-2020C, MS-2090C, MS-
2550C), 12 linii ASC (MS-2077A, MS-2067A, MS-2091A, MS-1589A, MS-2039A, MS-2098A, MS-
2161A, MS-2073A, MS-2185A, MS-2075A, MS-2036A, MS-2026A), 8 hibrizi F, comerciali (Codru,
Dacia, Nistru, Zimbru, Talmaz, Doina, Cezar, Oscar).

Cultivarea si colectarea materialului. Semintele de floarea-soarelui au fost cultivate in vase de
vegetatie de 200 ml pe substrat de nisip. Plantele au fost crescute la temperatura medie de 21°C, cu
fotoperioada de 10—12 ore. Materialul vegetal a fost colectat la etapa de doud frunze cotiledonale dupa
7 zile de cultivare.

Izolarea ADN-ului. Extragerea ADN-ului s-a realizat din material vegetativ proaspat (trei plantule
de floarea-soarelui — probe bulk) cu folosirea setului de reagenti GeneJET Plant Genomic DNA
Purification Mini Kit (Thermo Scientific). Puritatea si calitatea probelor de ADN a fost evaluata la
spectrofotometrul T60 UV-VIS Spectrophotometer prin estimarea raportului A260/A.280, ce a prezentat
valori cuprinse intre 1,8-2,0. Continutul ADN in proba a variat intre 230—-800 ng/ul.

Screening-ul molecular. Reactia PCR a fost realizatd la amplificatorul GeneAmp® PCR System
9700 (Applied Biosystems) intr-un volum total de 15 pl mediu de reactie, care a inclus 50 ng de ADN,
0,25 uM fiecare primer, 200 uM dNTP, 2,5 mM MgCl,, DreamTaq Green DNA Polymerase (Thermo
Scientific) 1U/reactie, solutie tampon.

Succesiunea primerilor pentru markerul molecular SCAR:

- sens — CAAGGGCAGAAAACAAAACTACAC

- antisens — CAAGGGCAGAGAGTTTTCCAC (Lawson et al. 1998).

Programul de amplificare: denaturare — 4 min 95°C urmat de 35 cicluri: 30 s la 95°C, 30 s la 69°C,
1 min la 72°C; elongare finala — 3 min la 72°C.

Produsii de amplificare au fost vizualizati in gel de agarozi de 1% utilizand solutia tampon TAE
(Tris-acetat EDTA) In prezenta markerului GeneRuler 100 bp DNA Ladder SM0241 (ThermoScientific).

REZULTATE SI DISCUTII

Screening-ul fenotipic realizat pe cdmpurile asociatiei “AMG-Agroselect” a relevat simptome de
infectare a plantelor cu rugina la 31 de genotipuri dintre cele 42 studiate. Infectarea cu rugina s-a
manifestat incepand cu faza de plantule §i pana la sfarsitul perioadei de vegetatie. Efecte mai pronuntate
au fost constatate lanivelul frunzelor simai putin pe sepalele capitului. Frunzele au prezentat numeroase
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pustule de uredospori punctiforme sau alungite, cu diametrul de 0,5-2,0 mm, prafoase, dispersate pe
ambele fete, in special pe cea inferoard. In majoritatea cazurilor (75-80% din plantele infectate),
frunzele prezinta pustule izolate, rareori (20-25%) in cazul unui atac mai intens, conflueaza si ocupa
portiuni mari din suprafata limbului foliar (Fig.1). S-a stabilit ca dezvoltareaactiva a ciupercii are loc in
lunile iunie-august si este favorizata de temperaturi ridicate i umiditate mai scazuta. Spre toamna,
printre pustulele cu uredospori s-au diferentiat pustule cu teleutospori, asemanatoare ca forma si dispozitie
cu cele precedente, dar mai putin prafoase si de culoare brun-negricioase.

Simptomele observate sunt similare cu cele descrise de alti autori (Bailey, D.L. 1923; Vronskih,
M.D. et al. 2007).

Figura 1. Aspectul exterior al limbului foliar atacat de rugina
(campul asociatiei "AMG — Agroselect”)

Studiul molecular privind gena R, a demonstrat prezenta fragmentului de 950 pb asociat cu rezistenta
doar la 13 genotipuri de floarea-soarelui din cele 42 incluse in cercetare. Ampliconii, care indica rezistenta
la rugind asiguratad de gena R, au fost pusi in evidenta la 10 linii paterne din 22 studiate (MS-2064C,
MS-1924C, MS-1985C, MS-2570C, MS-2555C, MS-2540C, MS-2583C, MS-2400C, MS-2565C, MS-
2005C). Aceste genotipuri pot fi recomandate in calitate de surse de gene pentru producereade hibrizi
rezistenti. In cazul celor 12 linii materne cu ASC fragmentul de 950 pb asociat genei R ,nu a fost
identificat, ceea ce indica asupra faptului ca aceste genotipuri nu poseda genarespectiva sinu manifesta
rezistentd la rasa 100 de rugina (Fig.2, Tab. 2).
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Figura 2. Screening-ul molecular al liniilor de floarea-soarelui privind prezenta genei R,

M — markerul masei moleculare, 1 — MS-2440C, 2 — MS-2064C, 3 — MS-1924C, 4— MS-1944C, 5 -
MS-1950C, 6 — MS-2080C, 7— MS-1985C, 8 — MS-1995C, 9 — MS-2570C, 10— MS-2275C, 11 — MS-
3470C, 12— MS-1920C, 13 — MS-2555C, 14 — MS-2540C, 15 — MS-2203C, 16 — MS-2583C, 17 — MS-
2400C, 18 — MS-2565C, 19 — MS-2005C, 20 — MS-2020C, 21 — MS-2090C, 22 — MS-2550C, 23 — MS-
2077A, 24 — MS-2067A, 25— MS-2091A, 26 — MS-1589A, 27 — MS-2039A, 28 — MS-2098A, 29 — MS-
2161A, 30 — MS-2073A, 31 — MS-2185A, 32 — MS-2075A, 33 — MS-2036A, 34 — MS-2026A, 35 —
Codru, 36 — Dacia, 37 — Nistru, 38 — Zimbru, 39 — Talmaz, 40 — Doina, 41 — Cezar, 42 — Oscar.

Din 8 hibrizi F | inclusi in investigatie doar trei (Nistru, Doina si Oscar) s-au caracterizat prin prezenta
in gel a fragmentului asociat cu gena R, (Fig. 2, Tab. 2). Hibrizii mentionati au fost obtinuti prin
incrucisarea formei paterne MS-2570C, care poseda gena R, cu diferite forme materne, care, dupd
cum s-a constatat in datele prezentate mai sus, nu contin gena de rezistenta la rugina.
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Tabelul 2. Repartizarea genotipurilor in functie de prezenta sau absenta markerilor asociati
cu gena de rezistenta R ;

Genotipuri Rezistente Susceptibile

Hibrizi F1 (3R/5S) |Nistru, Doina, Oscar Codru, Dacia, Zimbru, Talmaz, Cezar

MS-2064C, MS-1924C, MS-1985C,[MS-2440C, MS-1944C, MS-1950C, MS-2080C,
Linil RE(10R/12S MS-2570C, MS-2555C, MS-2540C,|MS-1995C, MS-2275C, MS-3470C, MS-1920C,
inii Rf( ) [MS-2583C, MS-2400C, MS-2565C,|MS-2203C, MS-2020C, MS-2090C, MS-2550C

MS-2005C
MS-2077A, MS-2067A, MS-2091A, MS-1589A,
Linii ASC (0R/12S), MS-2039A, MS-2098A, MS-2161A, MS-2073A,
MS-2185A, MS-2075A, MS-2036A, MS-2026A
Total 13 genotipuri 29 genotipuri
CONCLUZII

In conditiile zonei de Nord a Republicii Moldova (or. Soroca) s-a constatat o dezvoltare tipica a
infectarii genotipurilor de floarea-soarelui cu rugina.

Screening-ul molecular al genei R, la genotipurile de floarea-soarelui a demonstrat prezenta
markerului asociat cu rezistenta la rugina a 13 genotipuri, inclusiv trei hibrizi comerciali autohtoni, din
42 de genotipuri incluse in cercetare. Se recomanda producerea de hibrizi comerciali utilizand formele
Rf cu rezistenta la rugina pentru a controla in mod eficient raspandirea fitopatogenului in culturile de
floarea-soarelui.
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INDICII ECOLOGICI DE STRUCTURA $I DE DIVERSITATE
COMUNITARA A AMINOACIZILOR EDAFICI

Nina FRUNZE,
Institutul de Microbiologie si Biotehnologie al ASM

Abstract: New data were obtained regarding the specific amino acid diversity in the soils of Moldova. This
index proved to be maximal in the control soil, with values lower by 52% in the mineral soil, and by 50% lower in
the organic and natural one. The Mergalef and Menhinik diversity indices proved to be higher in the control soil
by 2%, 8% and 15% and by 7%, 29% and 48%, respectively. The highest concentration of amino acid dominance
was recorded in unfertilized soil (¢ =2.1025). In other variants, Simpson index had similar values and accounted
for 48% in mineral and natural funds and for 50% - in the organic ones. The structure of AA communities was
characterized by a varied relative participation of biomolecules range and uneven redistribution. In ploughed
soils the Shannon index was lower on average by 33%, which is an additional evidence of the impoverishment of
the specific diversity spectrum of amino acids and of their variety, due to human impact.

Key words: Index of dominance; Shannon parameter; Amino acid spectrum; Species structure

Rezumat: Cercetarile efectuate au oferit date noi privind diversitatea specificda aminoacizilor in solurile Republicii
Moldova. Fiind maximala in solul martorului, pe fond mineral eaera mai mica cu 52%, iar in cel organic si natural —cu 50%,
cedandu-i primului si dupa indicii de diversitate Margalef (cu 2, 8 si 15%) si Menhinik (cu 7,29 si 48%). Cea mai inalta
concentratie a dominirii aminoacidice a fost inregistrata in solul nefertilizat (c = 2,1025). In celelalte variante, valorile
indicelui Simpson erau apropiate si alcatuiau cate 48% in fondurile mineral si natural si 50% - in cel organic. Structura
comunitatilor de AA se caracteriza printr-o participare relativa variata a biomoleculelor in spectru §i o neuniformitate in
redistribuirea lor. insolurile arate, indicele Shannon a fost mai mic in medie cu 33%, ceea ce reprezintio dovada adiugitoare
de sardcire a spectrului diversitatii specifice aaminoacizilor si varietdtii lor inrezultatul impactului antropic.

Cuvinte-cheie: Indice de dominare; Parametrul Shannon; Spectrul aminoacidic; Structura speciilor

INTRODUCERE

In sol existd in permanenti o anumiti cantitate de aminoacizi (AA), cu spectru caracteristic tipului
dat de sol, cu o compozitie si o functionalitate unica (Umarov, M. et al. 1971, 2008; Frunze, N. 2011).
Insd nu toate componentele acestui spectru joacd un rol la fel de important in complexul organic al
solului. Din zeci de specii de AA, numai citeva au o actiune exprimatd asupra solului (Umarov, M. et
al. 2008; Efremov, A. 2000).

Speciile de AA, fiind parte componenta a substantei organice din sol, complex la randul ei §i in
permanentd schimbare, in mare masura se inlocuiesc una pe alta. De aceea, comunitatile functional
similare pot avea un complex diferit de AA (Umarov, M. et al. 2008). Trasatura distinctiva ce
caracterizeaza individualitatea Imbinarilor de AA reprezinta participarea cantitativa a biomoleculelor
individuale in formarea spectrului si raportul lor (Uudin, D. et al. 2003; Umarov, M. et al. 2008).

Numarul total de AA, traditional considerat ca diversitate specifica, prezintd si cea mai simpla
caracteristica a varietdtii sau componentul multimii (Odum, U. 1975). Simpla, dar nu si inepuizabila,
fiindca nu se ia in calcul varietatea relativa a speciilor. La determinarea numarului total de AA se aplica
indicii Shannon, Simpson s.a., numiti si “indicii diversitatii specifice” (Mandel brot, B. 2002; Margalef, R.
1992; Mégérran, C. 1994; Uitteker, R. 1980). Prin urmare, cu toate ci aprecierea diversitatii specifice la
prima vedere pare a fi simpl, ce se reduce, in esentd, la inventarierea speciilor, totalitatea AA trebuie
precautatd nu atat ca rezultanta actiunii diferitor factori, cat ca raportul componentilor principali ai sai.

Scopul studiului dat 1l reprezinta analiza si determinarea diversitatii speciilor de AA edafici. Sarcinile
cercetarilor au fost determinarea indicelui de dominare si de diversitate specifica a AA; analiza
parametrilor de structura i de varietate a speciilor; relevarea caracteristicilor distinctive ale solurilor
antropice si naturale sirolul lor in formarea AA.

MATERIAL SI METODA

Ca obiecte de studiu au servit probele de sol a 3 variante de cernoziom carbonatic din asolamentul
de culturi furajere, aflate la cea de a doua rotatie, din Statiunea Experimentala ,,Biotron” a Academei
de Stiinte a Moldovei.
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Continutul humusului a variat intre 2,30 si 3,10% in variantele studiate: 1 — martor, 2 — cu fond
mineral, 3 — cu fond organic. La introducerea ingrasamintelor s-a urmarit mentinerea continutului de
NPK din sol, astfel incat variantele fertilizate sa fie echivalente. Probele de sol din stratul 0-20 cm au
fost prelevate in primavara anilor 2006-2008. in calitate de martor general a servit solul biocenozei
naturale din fasia forestiera alaturata, amplasata la circa 100 m.

Continutul sumar al biomoleculelor de AA liberi si legati a fost extras prin hidroliza acida (6 N HCI)
a solului si identificat cromatografic la analizatorul automat AAA-339 al cromatografului Crom-5
(Kozarenko, T. et al., 1981). Structura speciilor din comunitatile de AA a fost caracterizatd prin
coeficientul de dominare Simpson ,,¢”=%(ni/N) unde ni— semnifica biomasa individuala a speciilor,
iar N — valoarea generald a “semnificatiei” biomasei lor. Indicii varietatii sau diversitatii speciilor au
fost indicii Margalef (d, _S-1/logN) si Menhinik (d,= X/,/n ), unde: X — numarul speciilor, N — masa
sumara a AA. Indicele diversitatii generale Shannon, ca si ceilalti indici, se determina dupa metoda
propusi de Odum (Odum, U., 1975): H=- X(ni/N)log(ni/N), unde nireprezinti valoarea “insemnatatii”
biomasei fiecarei specii, iar N — valoarea totald a “Insemnatatii” AA. Prelucrarea statistica a rezultatelor
s-a efectuat prin metode standard.

REZULTATE SI DISCUTII

Masa sumara abiomoleculelor identificate si determinate in hidrolizatele de sol era de 1813-6687 x
10*mg/100 mg(Fig.1). Analiza rezultatelor obtinute pentru marimile absolute, in functie de valoarea si
insemnatatea lor a aratat ca fiecare dintre AA, in dependenta de conditiile ecologice ale variantelor
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studiate, era prezentat diferit, cu exceptia acidului y- aminobutiric, continutul maxim al AA individuali,
fiind inregistrat in solul biocenozei naturale. In solul fertilizat cu substante minerale s-a constatat o
cantitate mai joasa a 5 AA (aspartic, glutamic, metioninei, tirozinei si y-aminobutiric) fatd de solul
martor (Fig. 1 A), iar in cel fertilizat cu substante organice — numai metionina era la un nivel mai jos,
decét in varianta de sol martor. Formarea sumara a AA o depasea pe cea din solul martor cu 121%,
200% si 369% inregistrate in fondurile mineral, organic si, respectiv, natural. Dupa acest indice solul
fondului nefertilizat i1 ceda biocenozei naturale cu 73%, solul fondului mineral — cu 67%, iar solul
fondului organic — cu 46%.

Analizand gradul de participare relativa a biomoleculelor 1n spectrul comun de AA, s-a observat ca
raportul cantitativ al reprezentantilor individuali se deosebeste in masura mai micé, in comparatie cu
marimile absolute (Fig. 1B). La determinarea aportului cantitativ al AA individuali (considerand continutul
lor total pe variante ca 100%) a fost relevata o inrudire mai mare a variantelor dupa acumularea AA:
atat cele mai mici, cét si cele mai inalte marimi relative au fost inregistrate in toate variantele. in
comparatie cu analiza masei AA, Intaetatea cantitativa nu era caracteristicd numai solului natural. Mai
mult ca atat, in solul fasiei forestiere a fost Inregistrata o diversitate maxima a reprezentantilor cu cea
mai mica cotd a aportului (dupa alanina, leucing, treonind, arginina si acidul a&-aminobutiric), Intrecand
variantele arate doar dupa formarea metioninei si cisteinei.

In solul fondului natural a fost identificata si cea mai mica coti de AA aspartic si glutamic, tirozina
si fenilalanina. Indicele maximal s-a evidentiat numai la valina. In solul fondului nefertilizat a fost
constatatd cea mai mica cota-parte a glicinei i prolinei si cea mai inaltd a alaninei. Solul variantelor
studiate se caracteriza §i prin continut similar al serinei, izoleucinei, histidinei si fenilalaninei. E remarcabil
cd, In general, solurile arate depaseau solul biocenozei naturale dupa acumularea acidului y-aminobutiric,
leucina, treonina si arginind, cedandu-i considerabil dupa formarea metioninei i treoninei.

Varietatea speciilor in spectrul de AA intrunea 18 reprezentanti: acidul aspartic, glutamic, glicina,
prolina, alanina, metionina, serina, valina, izoleucina, lizina, leucina, treonina, histidina, arginina, fenilalanina,
cisteina, tirozina si acidul y-aminobutiric. Conform indicilor Margalef'si Menhinik, diversitatea speciilor
de asemenea era mai mare in solurile arate decat in fondul natural (Fig.2). Atingand marimile maxime
in fondul nefertilizat, solul biocenozei naturale ceda cu 2%, 8% si 15% in primul caz(d, ) si cu 7%, 29%
$1 48% — in al doilea caz (d,) fondurilor mineral, organic si, respectiv, natural. Studierea structurii
comunitatilor de AA a relevato participare relativa diferitd a biomoleculelor in spectrul comun (macar
ca speciile de AA, constituientele comunitatilor, se deosebeau esential dupa insemnatatea lor).

Indicele de dominare Simpson, inregistrand valori de la 0,0001 pana la 0,0289, a aratat indici de
dominare a AA in concordanta cu masa lor. Valori maxime i minime, precum si coeficientii similari de
dominare s-au constatat in toate variantele, in comparatie cu analiza premergitoare. In general, cele
mai mari valori au fost Inregistrate in solul nefertilizat (¢ = 2,1025). in celelalte variante, valorile
indicelui Simpson au fost apropiate si au constituit cate 48% in fondurile mineral si natural (¢ = 1,0000
si 1,0056 corespunzitor) si 50% - in cel organic (¢ = 1,0404). Dominarea totala a speciilor de AA este
mai redusa cu 52% in fondul mineral si natural si cu 50% in cel organic. Indicii de dominare ai
biomoleculelor individuale aveau un rol functional diferit pe variante.

Conform ierarhiei traditional existente a speciilor (Odum, U. 1975), in baza nivelului de participare
in continutul total, AA pot fi divizati in 3 grupe care, atat dupa compozitia cantitativa, cat si dupa cea
calitativa, sunt diferiti in fiecare variant de sol. Prima, cea mai mica grupa, o alcatuiesc reprezentantii
cu cel mai inalt continut de masa — speciile dominante sau conducétoare, dupa care urmeaza grupa
subdominantilor. Celelalte specii de AA se considerd secundare, printre ele intdlnindu-se, de asemenea,
si specii rare sau intdmplatoare. Cu toate cd au indicii de dominare diferiti, liderul absolut in toate
variantele s-a dovedit a fi acidul aspartic, care poate fi considerat dominant, iar in fondul mineral, in
afara de el, pozitie de lider mai are si alanina.

Valoarea indicelui Simpson la aceastd grupa varia de la 0,0169 pana la 0,0289, iar cota-parte a
speciilor dominante pe variante alcatuia: in solul nefertilizat -16%, in cel fertilizat cu ingrasaminte
organice si In cel natural — céte 17%, iar in cel fertilizat cu substante minerale — 13% (Tab. 1). A doua
grupa ierarhica includea (intrunea) reprezentanti cu indicii de dominare 0,0121- 0,0225.

Ca specie dominanta a grupei subdominantilor s-a distins acidul glutamic. Apoi urmeaza alanina si
glicina, cu toate cd in solul martor predomina alanina, in fondurile mineral si natural — glicina, iar in cel
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organic — alanina si glicina. Cota-parte a acestei grupe in fondul nefertilizat i cel natural este de 28%,
in cel mineral — 22%, iar in cel organic —23%. Deosebirile constau in aparitia alaninei in variantele
arate care, in comparatie cu solul biocenozei naturale, din categoria de specii secundare a devenit
specie subdominanta, iar in fondul mineral chiar dominanta si, de asemenea, pierderea de catre glicina
a statutului de specie dominanti in fondul nefertilizat. in acelasi timp, trebuie sa constatam pastrarea
inrudirii variantelor fertilizate dupa glicina.

Tabelul 1. Redistribuirea participarii relative a speciilor in spectrul comun de AA, conform
indicelui Simpson, ,,¢” si a gradului de dominare, % *

¢, gradul de Fondurile experimen tale
dominare, % * nefertilizat mineral organic natural
0,0289 17 aspartic aspartic
0,0256 16 aspartic
0,0225 15 glutamic
0,0196 14 glutamic glutamic
alanina glicind
0,0169 13 aspartic
alanina
0,0144 12 alanina
0,0121 11 glutamic glicina
glicina
0,0064 8 glicina prolina
0,0049 7 serina serina serina alanina
leucina
0,0036 6 leucind prolind leucina metionind
prolina
0,0025 5-5,5 treonina treon ina treonina serina
prolind valina
argin ind
0,0016 4 valind valind
izoleucina izoleucina izoleucina
lizina lizina lizina
arginind arginind leucina
treonind
0,0009 3-2,4 valina histidina
izoleucind arginind
0,0004 2 cistind cistin @ histidina
fenilalanina fenilalanina fenilalanina fenilalanin &
histidind histidind tirozind
0,0001-1 metionina metionina cistina cistina
tirozind tirozind metionina tirozina
Y - amin obutiric Y - aminobutiric y - aminobutiric |y - aminobutiric
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Cea mai numeroasa (15) a fost grupa de AA cu rol secundar si cu cele mai mici valori ale indicelui
”c”: dela 0,0001 pana la 0,0064. Cota lor in fondul nefertilizat, mineral, organic si natural alcatuia 56,
52,45 51 55% corespunzator. Speciile rare in solul nefertilizat s-au constatat in concentratie de 9,4%, in
fondul mineral — de 8,4%, in cel organic — de 8,0% si in cel natural — de 4,3%.

Dupa cum rezulta din datele obtinute, chiar sila diferit grad de dominare a speciilor, comuni pentru
aceasta grupa erau 14 AA: serina, leucina, prolina, treonina, valina, izoleucina, cistina, lizina, arginina,
fenilalanina, histidina, metionina, tirozina si acidul y-aminoburiric, cota-parte a carora alcatuia pana la
23%, iar valoarea indicelui de dominare nu depasea 0,0004. Dupa gradul de dominare, asemanatoare
pentru toate variantele, au fost concentratiile de fenilalanina, lizina si acid y-aminobutiric. In variantele
arate s-a constatat mai putina serind, treonind, histidina, prolina si metionina fatd de solul biocenozei
naturale. Desi compozitia biomoleculelor din variantele arate era relativ identica, trebuie sa subliniem ca
metioninasi histidina din ele si-au pierdutstatutul de specii secundare si au devenit rare, putin insemnate.

In solul biocenozei naturale, metionina si histidina se caracterizau ca fiind la un nivel mai inalt de
insemnatate, in comparatie cu analogii sai din variantele arate. in asa fel, conform indicelui de dominare
Simpson, in variantele experimentale a avut loc redistribuirea speciilor de AA si ele pot fi caracterizate
in modul urmator: fondul nefertilizat este varianta cu cel mai mare numar de specii de AA cu rol
secundar §i cu cel mai mic numar de specii rare, alanine obtine aici calitatea de subdominant in locul
glicinei; fondul mineral este unica variantd cu doi aminoacizi dominanti, alanina trecand din grupa
subdominantilor in categoria speciilor dominante; fondul organic este varianta unde alanina si glicina
sunt specii subdominante, in celelalte variante fiind prezentate separat; fondul natural este varianta
unde a doua specie subdominanti este glicina, iar specia secundard — metionina. in afar de aceasta,
in variantele arate, metionina si histidina au pierdut statutul de reprezentanti secundari si au trecut in
categoria speciilor rare, neinsemnate.

Variantele arate se deosebesc de fondul natural si printr-un grad mai inalt de dominare al alaninei,
treoninei, leucinei, argininei si printr-o valoare comparativ mai mica a indicelui Simpson al prolinei,
cistinei $i metioninei.

Reiesind din rezultatele investigatiilor, analiza deosebirilor intre diversitatea speciilor a permis relevarea
neomogenitatii structurii si legaturii dintre componentele sale. Rolul de lider, in sinteza AA solului
natural (cu exceptiaacidului y-aminobutiric), stabilit prin compararea marimilor absolute, demonstreaza
caconditiile ecologice ale uneia dintre variante este favorabild mai multpentru formarea unui aminoacid
si mai putin pentru altul (Efremov, A. 2000; Frunze, N. 2011; Umarov, M. et al. 2008). in afara de
aceasta, cota de participare diferitd a componentilor din spectrul de AA a demonstrat ca formarea AA
este destul de proportionala si ca solul, la fel ca si organismele vii, e capabil de mentinerea si autoreglarea
sintezei AA, Infaptuind controlul mediului chimic prin intermediul rezervarii sau eliberarii biomoleculelor
de AA (Odum, U. 1975). De obicei, doar cateva din numarul total de specii de AA se caracterizeazi
ca fiind de cea mai mare insemnatate. Partea majoritara insa include speciile cu aport neinsemnat,
adicdavand indici foarte modesti de insemnatate, dar care alcatuiesc diversitatea de speciia spectrului.

Este de remarcat cé in variantele arate, pe seama reprezentantilor cu aport neinsemnat, are loc
redistribuirea speciilor i sporeste Insemnatatea catorva specii obisnuite de AA. Spre exemplu, alanina
din fondul mineral trece din categoria de specii subdominante in dominante (rezistente sau adaptate la
conditiile mediului). In acelasi timp, insa, s-a observat siefectul invers: speciile cu cel mai inaltindice
de dominare devin posesori ai unui statut mai inferior.

Aceasta se refera la glicina din varianta nefertilizatd, metionina si histidina din variantele arate, precum si
la acele biomolecule, care riman in cadrul aceleiasi grupe, indiferent de marirea gradului de dominare
(cistina, leucina, valina, arginina din fondul mineral, cistina din fondul nefertilizat i tirozina— din cel organic)
saumicsorarea (arginina— in solul variantei martor, izoleucina— in solul cu fond organic, serina si treonina —
in solul natural i, de asemenea, prolina si metionina — in toate variantele arate) a acestui indice.

Totodata, trebuie de mentionat ca atat in continutul 1nalt, cét si in cel scazut, pot exista cauze greu
de observat. Chiar si raportul cantitativ identic al biomoleculelor poate fi diferit in formarea spectrului
de AA:al prolinei— din variantele fertilizate, al histidinei, metioninei, serinei si treoninei — din variantele
arate, cat si al fenilalaninei, lizinei si al acidului y-aminobutiric - din toate variantele studiate. “Relevarea”
AA principali dupa formarea lor cantitativa incd nu inseamna ca lor le apartine rolul coordonator (de
lider) in biosinteza.
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Aceasta situatie a lucrurilor conduce uneori cétre aceea ca formatiunile care stau pe primul loc in
plan cantitativ sunt recunoscute asemanatoare AA, care au si cea mai mare insemnétate in schimbul
de substante. Cu toate acestea, méacar cd atentia, adesea, atrag acele biomolecule care predomina
cantitativ, e destul de evident ca unele dintre ele, secundare in plan cantitativ, pot fi posesoare ale unei
valori fiziologice mai mari sau chiar determinatorii (Efremov, A. 2000; Umarov, M. et al. 2008). Doar
intr-o anumitd perioada de timp, un AA poate in plan cantitativ sd se refaca si sa se consume de
nenumarate ori, in comparatie cu altul, sa fie mai “insemnat”, chiar daca in momentul concret de
determinare continutul lor e identic (Umarov, M. et al. 2008).

Conform lui Odum (1975), diversitatea speciilor AA, de obicei, emai nalta in comunitatile demult
formate si mai joasa — in cele nou aparute. De asemenea, ecosistemele stabile se caracterizeaza
printr-o mai mare diversitate a speciilor decét cele care sunt supuse actiunilor periodice sau sezoniere
din partea omului sau a factorilor naturali. In cercetarile noastre s-a observat ci sub actiunea stresului
antropic are loc diminuarea numarului de specii cu nivel scazut de participare si impreuna cu aceasta,
sporeste insemnatatea unor specii obignuite, adica are loc “concentrarea dominarii lor”, mai ales in
fondul mineral. Indicele de dominare Simpson, de rand cu indicele de diversitate a speciilor Margaleg
si Menhinik, a inregistrat, concomitent, cele mai inalte valori de prezentd a AA in solul nefertilizat, iar
indicele diversitatii generale Shanon era maximal in solul natural. in solurile arate, valorile acestui
indice erau mai joase decét ale celui din biocenoza naturali in medie cu 33%. In consecint, valorile lui
nu prea mari indici concentratia joasi a dominarii (Odum, U. 1975). De aici putem deduce ci
ecosistemele, create in gospodariile agricole contemporane, suntsupuse unor modificari mai bruste si
sunt mai putin capabile sd opuna rezistenta actiunilor din exterior, comparativ cu sistemele naturale,
maturizate, ale caror componente s-au adaptat intr-un timp indelungat.

In solurile arate, sub actiunea factorilor antropici, are loc redistribuirea speciilor, iar diversitatea lor devine
mai putin variata. De aceea, cantitatea mai micd de AAin variantele antropice, partial, poate fiexplicatd prin
utilizarea imediat urmatoare sau prin transformarea lor (Umarov, M. etal., 2008), atunci cand cantitatea mai
mare de biomolecule din solul natural se mentine din contul utilizarii mai eficiente a AA.

CONCLUZII

Diversitatea speciilor de AA este maxima in varianta martor de sol, cu 53% mai mica in solul
mineral si cu 50% mai mica in solurile organic si natural, cedand fondului nefertilizat dupa indicii de
diversitate Margalef (cu 2, 8 si 15%) si Menhinik (cu 7, 29 si 48%).

Ceamai inalt concentrare a domindrii a fost inregistrata in solul nefertilizat (c= 2,1025). In celelalte
variante, valorile indicelui Simpson au alcatuit 48% in solurile mineral si natural si 50% in cel organic.

Cele mai inalte valori ale indicelui general de diversitate a speciilor au fost inregistrate in solul
biocenozei naturale. In solurile arate, indicele Shannon era mai mic cu 33%, ceea ce reprezintd un
argument in plus privind diminuarea diversitatii speciilor de AA din spectru, in rezultatul utilizarii diferitor
tehnologii agricole de prelucrarea solului.
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NMPOAYKTUBHOCTb U KAYECTBO 3EPHA O3UMOIO
AYMEHA B MHOITO®AKTOPHOM OIbITE

Buxmop bYPAYKAH, Muxaun PYPAK, Anxcena ME/IbHUK

Tocyoapcmeennviil Aepapnviil Yuusepcumem Monooewl

Abstract: The paper presents the studies on the following elements of winter barley cultivation technology
in field experiments: two forerunner plants — grain pea (A - control) and vetch +oats; three sowing periods —
optimal (B - control), acceptable and late; three sowingrates —4,0; 5,0 (C - control) and 6,0 millionof viable seeds.
As aresult of performed investigations, the authors established different responses of two winter barley varieties
Tighina and Dostoinii to the forerunner plants, sowing periods and seeding rates. On average, the yield of
Dostoinii variety over3 years (2011-2013) for both forerunner plants wasnot significant: 2284 kg/ha for grain pea
and 2321 kg/ha for the vetch + oats. The yield of Tighina variety having as a forerunner plant vetch + oats was
significantly higher - by 164 kg/ha - than the one obtained after peas. The highest grain yield was received from
both varieties and for both forerunner plants in terms of respecting the optimum sowing period. The optimum
sowing rate was 5,0 mln. seeds per ha. The protein content in grains of winter barley variety Tighina after pea is
higher than after vetch + oats: 11.66 and 11.02%, respectively. Dispersion analysis allowed to establish the
influence degree of each technological element studied in the experiment and their interactions on the yield of
investigated winter barley varieties. Over a period of 3 years, the influence degree of the forerunner plant was
15.92% for Tighina variety and 13.92% for Dostoinii variety. The most significant and decisive influence was
recorded by the sowing period hence it was of 81.94% for Tighina variety and 72.49% for Dostoinii variety.
Tighina variety was not influenced by the change of crop density, while the influence degree of this technological
element was 0f9.48% for Dostoinii variety.

Key words: Hordeum vulgare; Winter barley; Sowing date; Seeding rate; Forerunner plant; Grain yield,;
Protein content

Pedepar. B noneBbIx onbITax M3ydaich CIIEIyIOIME HJIEMEHTHI TEXHOJIOT MY BO3/IENBIBAHHS O3UMOTO STUMEHST:
JIBa ITpe/IIIECTBEHHUKA— TOPOX Ha 3epHO (KOHTPOJIb A) M BUKa OBEC; TPH CPOKA 0 CEBA— ONTUMATHHBIH (KOHTPOJIb
B), nomycruMelii u nmo3gHuit; Tpu HopMBbI BhiceBa — 4,0; 5,0 (koHTponbs C) u 6,0 MIH. BCXOXKUX CEMSH.
HccnenoBannsiMu yCTaHOBIIEHBI pa3MyHasl peakuusi 2X COpToB o3uMoro sumenst Turuna u JlocToiHbIi Ha
MIPEAIIECTBEHHUKH, CPOKU TIOCEBa ¥ HOPMS BbIceBa. B cpemnem 3a 3 roma (2011-2013) ypoxaliHOCTh copra
Jlocroiinblii o 060MM Ipe/IIIecTBeHHIKaM ObLiia He cyliecTBeHHOH 22 84 1o ropoxy Ha 3epHO 1 2321 Kr 1o BUKa-
0BCY. YporkaitHO cTb copTa TurrnHa 1o BuKa-oBCy 0 CTOBEPHO IPEBBIIIANa TAKOBYIO 10 Topoxy Ha 1 64 kr/ra. [1pu
ONTUMAILHOM CpPOKE IMOoceBa MOJIydeHa HauOoJIbIIas ypOXKaHHOCTh 3epHa 10 00OMM IpelIIeCTBEHHUKAM H
006ouM copram. 13 HOpM BeIceBa ONITUMaIbHOH 0Kkazanock 5,0 MiH./ra. CosiepkaHue MPOTEHHA B 3epHE 03UMOT0
sluMeHs copTa TWruHa mocje ropoxa BbllIe, YeM Iocie BUko-oBca 11,66 — 11,02% cooTBEeTCTBEHHO.
JlvcriepcHOHHBIN aHAJIU3 TI03BOJIMII HAM YCTAHOBHTH CTEIIEHb BIMSIHUS Ka)XKIO0T'0 H3y4aeMOTO B OTIBITE 3JIEMEHTa
TEXHOJIOTUH U VX B3aUMO/ICHCTBHS Ha YPO>KalHOCTh N3yd4aeMBIX COPTOB O3MMOTO sIYMEHs. 3a 3 Tojia CTerneHb
BIIMSTHUSL TIPENIIIICCTBEHHNKA cocTaBmia 15,92% nst copra Turuna u 13,92% copra Jocroiinenii. Haubomee
3HAYHTEITHLHBIM HJIH PEIIAFOIIMM OBLIO BIIUSTHHE CPOKOB IT0 CEBa, st copTa TuruHa oHO cocTtaBmio 81,94%, a s
copra Jlocroitnsrii 72,49%. Copt Turuna oxasancst ”HAU(EPEHTHBIM K ©3MEHEHHIO T'yCTOTHI TIOCEBA, B TO BPEMSI
KaK CTEMNeHb BIUSHUS STOT'0 AJIEMEHTA TEXHOJIOTUM Jyist copra JlocTolHblii coctaBuia 9,48%.

Karouessle cinoBa: Hordeum vulgare; O3umelii stamens; Cpok nocesa; Hopma BriceBa; [IpeamecTBeHHHK;
Ypoxkaiino cTh 3epHa; Comepkanue Oenka

BBEJAEHHUE

O3uMBIil TYMEHb — OfIHA M3 Ba)KHEHIIMX KOPMOBBIX KYIBTYp MOJIOBEI, KOTOpas €KerojHo
BO3JenbIBaeTCs Ha miomann 50-60 Teic. Ta. 3TO 00yCIOBIEHO BHICOKUMH (PypasKHBIMH Ka4eCTBAMH,
o0ecrneurBaloNIMMU ITUPOKOE UCTIOJIB30BAHUE 3epHA B KAYECTBE KOHIIGHTPUPOBAHHOTO KOPMa JIJIst
BCEX BHJIOB YKMBOTHBIX U ITULIBL.

CopTtao3umoro stuMmeHs 3((HEKTUBHO pearupyroT Ha TAKUE SJIEMEHTHI TEXHOJIOTHH, KaK TIPE/IIIECT-
BEHHUKH, CPOKHU MoceBa U HOpMBI BhiceBa (Kumka, M.H., 2007; Uysapnuesa, [.B., Kopotkos, B.M.,
Bacrokos, ILIL, 2010; Aukosckuii, H.I'., 2013).
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]_IGHI)IO Hallnx I/ICCHGZ[OBaHI/Iﬁ ABJCTCA pCaKIyd pa3jIMYHBIX I10 Oomonoruu U IMPOUCXOXKICHUIO
COPTOB O3UMOT0 AUMCHA Ha OTMCUYCHHLIC 3JIEMCHTLI TCXHOJIOTUHN B MHOI‘O(baKTOpHOM OIIBITC.

MATEPHUAJ U METO/bI

M3ydenune npoJyKTUBHOCTH M Ka4€CTBa 3€pHA O3UMOTO SUMEHS cOpTOB TuruHa u J{ocTolHbIM
NpoBONWINCH B TeueHHne Tpex jeT (2011-2013) na yueOHO-ombITHOH cTaHmmu «Kerpocw» [ocy-
JapCTBEHHOTO arpapHOTO YHUBEpCHTETa MOJIIOBBL, paciiooKEHHOH B IICHTPAJIBHOM 30HE PECTyOIUKH.

B omnbiTe u3yyanuce ciaeayronme 31eMeHThl TEXHOJIOTHH:

- JIBa TIpEANIECTBEHHIKA — TOPOX Ha 3¢PHO (KOHTPOJb A) M BUKa+0BEC;

- TPH CPOKa MOCEBa — ONTHMANBHBIH (KOHTPOJIb B), TOTyCTUMBII 1 TIO3THHI;

- Tpu HOpMEI BbiceBa: 4,0; 5,0 (koHTpoJb) U 6,0 MITH.BbICEBa ceMsH Ha | Ta.

[louBa OMBITHOTO ydacTKa MpeNCTaBIeHA YEPHO3EMOM KapOOHATHBIM, cHOpPMHUPOBAHHOM Ha
JIECCOBUJTHOM CYTJIMHKE.

CozepkaHue Tymyca B MaXxOTHOM ciioe cocrasiser 2,5-3,0 %, comeprkanue oOIIero a3ora
0,17-0,20 %, dhocdopa 0,14 — 0,16 % u kamus 1,4-1,6 %.

MexaHudecKuii coCTaB MOYBHI — CPEAHECYIIIMHUCTRIN, pEeaKIys MoYBeHHOTo pacTBopa pH 7,0-7,2
HeWTpabHas 10 ciaabomenounoii. Conepkanre KapOOHATOB HAYMHACTCS C TIOBEPXHOCTH MOYBHI U
MOBBIIACTCA C YDITyOJICHHEM.

Merteoponorudeckre ycaoBHs B TOJIbI IPOBEISHUS UCCIEI0BAHUNA 3HAUNTENIFHO PAa3INYaInCh KaKk
MEXay co0oii, Tak U oT HOpMbL CpenHecyTodyHass Temneparypa Bo3ayxa 3a 2011 rox cocrasuiia
9,6°C 3a 2012-10,4°C u 3a 2013 rox 11,7°C nipu cpenueit muoronerueit 9,9°C.

B cpennem 3a Tpu roa cpegHecyTodHas TeMieparypa Bozayxa cocrasuia 10,7°C, yto Ha 0,8°C
BBIIIIe HOPpMBI. KOJIM4EeCTBO BBIMABIIMX OCaKOB TaKkxke ObU1o HepaBHOMepHbIM. B 2011 roqy cymma
ux cocrasmia 463,6 mm, 2012-324,4 mm u B 2013 — 503,5 MM nipu 3HAYEHUH STOTO TOKA3aTels y
HOopMBI 492,0 MM. B cpenHeM 3a rofibl HCClIeIOBaHUI KOJIMYECTBO 0caaKkoB cocTasisieT 430,5 MM,
yTo Ha 61,5 MM wm 12,5 % MeHbIIIe HOPMBI.

PE3VJIBTATBI 1 OBCYXXJIEHUS

B TexHOJIOTHM BO3ENBIBAHUS O3UMOTO SYMEHS POJIb MPEANIESCTBEHHUKA JOCTAaTOYHO BaKHA.
ByyaeMmbie B OIIbITE IPE/IICCTBCHHIKI OKA3aJIM OTIPE/ICTICHHOE BIMSIHKE HA YPOYKAHHOCTH 3¢pHA 03MMOTO
siuMeHst. B cpeiHeM 3a TpH 10/1a poIyKTHBHOCTH copTa THIMHA MO NPE/IIeCTBEHHUKY TOPOX Ha 3¢PHO
cocraBwia 2126 xr/ra, Bapeupysichk ot 2638 kr/ra B 2011 romy mo 1317 kr/ra B 2012 (Ta6n. 1). Ilo
MpE/IIECTBEHHNKY BUKa +OBEC CpeIHsAs YPOKaHHOCTH 3epHA M0 STOMY cOpTy cocTaBmia 2290 Kr/ra,
BapbHpysich oT 2741 xr/ra B 2011 mo 1448 xr/ra B 2012. [peqmecTBeHHNK BUKatoBec obecmeur 6oliee
BBICOKYKO YPOKalHOCTb 3epHa Ha 164 K1/ra, u oTa pasnuua sensercs jocropeproit (HCP ,A=106 kr/ra).

Taonuma 1. Vpoorcaiinocmo o3umozo sumenss copma Tueuna, xe/ea, 2011-2013

IpenmecrBeHHU K (pakTOp «A»)
Cpennsisi no
Hopma BeiceBa, TOPOX Ha 3epPHO (K OHTPOJIH) | BUKa+OBEC
daxropy «C»
MJIH/Ta Cpok nocesa ((akrop «By») HCP o xr/ra
(paxTop «C») ONTHMAJIbHBI I | A0y CTH- .| ommmaeHBIN | DoTTyCTH- . C0=5’71
. |mo3mHmii N TIO3MHU T
(KOHTPOJIB) MBI (KOHTPQITB) MBI
4,0 2540 2098 1647 2563 2456 1725 2172
5,0 (KOHTpPOJIB) 2555 2271 1710 2755 2389 1718 2233
6,0 2712 2215 1724 2787 2484 1728 2275
CpemHsist o pakTOpy 2126 2290
«A»
HCPys, kr/ra A=106 +164
Cpenssis o gaxTopy 2602 2195 1694 2702 2443 1724
«B»
HCPgys, kr/ra B=130 - -407 -908 - -259 -978
HCPys, kr/ra onsita 318

U3 m3y4aeMbIx CPOKOB 1O CEBa 03MMOTO STYMEHS 110 MIPEIIeCTBEHHUKY TOPOX Ha 3epHO HanboJiee
BBICOKas ypOKaHOCTh 3epHa MOJydeHa IIPH MOCEBE B ONTHUMAIBHBIA CPOK — TepBast 1eKa1a OKTAOPS
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Mecsa. Ona cocrasuia 2602 kr/ra, yto Ha 407 Kr/ra O6oblie, 4YeM Npu AOMYCTUMOM CPOKE MoceBa
(TpeTbs nekana okTAOps), 1 Ha 908 Kr/ra GoJble, YeM MpH MO3IHEM CPOKe ToceBa (miepBasi AeKkaa
HOs10ps). [IpenMyniecTBO ONTUMaIbHOTO CpOKa MOCEeBa HaJ OCTAJLHBIMA BapHaHTaMH OBUIO
nocrosepubiv (HCP B=130 kr/ra).

[o mpenmecTBeHHNKY BUKa+OBEC HAUOOJIbIIAsK YPOKAHHOCTh 3€pPHA [TOJTyUeHa TaKkKe IPH MOCeBe
B ONITHUMAJIBHBIHN CPOK (TIepBast Aekaga okTsOpsi) u coctaBmia 2702 kr/ra, 4o Ha 259Kr/Ta NpeBhIIaeT
YPOKaHHOCTh, IOJIYUISHHYFO IPH JJOTTYCTUMOM CpOKe nocera (2443 kr/ra), u Ha 978 kr/ra ypoxaiHOCTb,
MOJTy4EeHHYIO TIPH [TO3/IHEM CpOKe TioceBa (TepBast Aekanga Hos0ps) — 1721 kr/ra. CHImKeHue ypoxast
M0 CPaBHEHHIO C KOHTPOJIeM B OBLIO 10 CTOBEPHBIM.

M3yuaeMbie HOpMBI BBICEBA 03UMOTO siuMeHs B auamnazone 4,0; 5,0 u 6,0 MJIH. BCXOXKHUX CEMSH Ha
1 ra cyIIecTBEHHOTO BJIMSIHHS Ha MPOJYKTUBHOCTh pacTeHHd He okazanu. [lo BapuaHTaM IyCTOTHI
rmoceBa ypoxxaitHoCTh cocraBmiia 2172 (4,0 muma) — 2275 kr/ra (6,0 MutH). OTKJIOHEHHS OT ONTUMAJIBHOM
HOpMBI BbiceBa 5,0 MiH/Ta (KOHTpoJb C) ObUIM HE CYIIECTBEHHBI, TaK KaK HaXOISTCS B MpeJenax
HCP C=76 kr/ra.

IIpoxykTuBHOCTB copTa JIOCTOMHBIN IO NMPEAIIECTBEHHUKY TOPOX HA 3€pHO B CPEJIHEM 3a TpU
roJia UCCIIeI0BaHui cocTaBmia 2284 Kr/ra, Bapbupysich 1o rogam ot 2827 kr/ra B 2013 roay mo 1289
kr/ra B 2012 (Tabn. 2).

Io npeamecTBEeHHNKY BUKa+0BeC CPEIHssl yPOKaHOCTh 3epHa 3TOTO copTa cocTaBmia 2382 kr/ra,
Bapbupysichk oT 2941 B 2013 roxy a0 1389 xr/ra B 2012.

INpenmecTBeHHNK BHKa+0BEC CIOCOOCTBOBA MOBBIIICHHIO Yposkasi 3epHa Ha 98 Kr/ra 1o cpaBHEHHIO C
TIPE/IIECTBEHHUKOM TOPOX Ha 3¢PHO (KOHTPOIIb A). Ota npubaska Obuia cymectsenron (HCP ,A=49 xr/ra).

Tadonuma 2. VYpoorcaiinocmo o3umozo sumens copma Jocmotinwiil, ke/ea, 2011-2013

ITpeamecrsed HUK (paxkTop «A»)
Cpemss no
Hopma BbiceBa, TOPOX Ha 3¢pPHO (KOHTPOJIb) | BHKa+OBEC darcropy «C»
MJIH/Ta Cpoxk oceBa ((akTop «B») HCPy. kT/ra
(paxrop «C») ONTHMAIBHBIA |OMy CTH- . | onruManeHBL | ToTyCTH- . Coi’76
(KOHTPOITH) meii | (KOHTPOJIH) MBI i1 TTOYLHH
4,0 2400 2267 1756 2640 2594 1696 2226
5,0 (KOHTpOJIB) 2776 2486 1850 2750 2730 1815 2401
6,0 2566 2584 1871 2715 2738 1761 2373
Cpenusisi mo G akTopy
«A» 2284 2382
HCPs, xr/ra A=49 +98
Cpenusisi mo paktopy | 2578 2446 1826 2702 2688 1757
«B»
HCPys, kr/ra B=76 - -132 -722 - -14 -945
HCPys, kr/ra onsita 187

Io nmpenmecTBEHHUKY TOPOX Ha 3€PHO HA MEPBOM ONTHUMAaJIBHOM CpPOKe MoceBa (TiepBast 1ekaaa
OKTSIOpsI) ypOKaHOCTB 3epHa copTa JlocToiiHbiii cocTaBmiia 2578 kr/ra, uto Ha 132 Kr/ra nmpeBbIcHIa
TaKOBYIO Ha JIOIYCTUMOM CpPOKE IMOCeBa (TPEThsl JeKaaa OKTSIOps) U Ha 722 Kr/ra ypOXKaiHOCTh,
MOJIyYCHHYIO Ha TO3JHEM CPOKe moceBa (IepBas Jiekajaa HOAOps). DTH MOBBIMICHUS ObLIH
nocrosepubivu (HCP B=76 kr/ra).

Ilo mpeamecTBeHHUKY BUKa+toBec HamOOJbIIAS YypPOKAWHHOCTH 3€pHA MOJy4YeHa TakkKe Ha
ONTUMAaJIBHOM CpOKe ToceBa (mepBast Aekana okTsaopsi): 2702 kr/ra, yto Ha 14 Kr/ra mpeBBICKIIO
ypOKaliHOCTh, MOJTY4EHHYIO IPU JOIMyCTUMOM CPOKE TIoceBa (TpeThs JieKaia OKTs0ps) — 2688 kr/ra.
[No3nHuit cpok nocesa (mepBas JAeKaia HosIOps) BEET K CYIIECTBEHHOMY CHIDKEHHUIO YPOXKAHHOCTH
— 1o 1717 xr/ra, uto Ha 945 Kr/ra HUXE YpOXKalHOCTH IPU ONITUMAIIBHOM CPOKE TIOCEBA. ITO CHIDKEHHE
MPOAYKTUBHOCTH SBJISIETCS JOCTOBEPHBIM.

M3menenne HOpMBI BBEICEBA 03UMOTO suMeHs copTa J{ocroiinsiii oT 4,0 10 6,0 MIIH BCXOXKHUX CEMSTH
Ha 1 ra crocoOCTBOBAJIO (DOPMUPOBAHHUIO YPOKas 3epHA Ha ypoBHE 2226 — 2401 kr/ra.

CHmwKeHre HOPMBI BbICEBa ¢ ontuMayibHO#M 5,0 MaH (koHTpoib C) no 4,0 MIIH TPUBENO K
JIOCTOBEPHOMY CHIDKEHHIO yporkakinoctu Ha 175 kr/ra (HCP C=76xr/ra).

JlycniepcHOHHBIN aHa3 MHOTO(aKTOPHOTO OTIBITA MO3BOJIMI HAM YCTAaHOBUTH CTETICHD BITMSHUS
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Ka)KJIOTO W3y4aeMOro B OIBITE JIEMEHTA TEXHOJIOTHH M MX B3aUMOJICHUCTBHS HAa yPOKAWHOCTH
M3y4aeMbIX COPTOB O3MMOIO siUMEHs. M3 MaHHBIX TaOMUIBI 3 CIEIyeT, YTO 3a TPU Tojia CTEICHb
BIIMSTHUS TIpENIIIeCTBeHHUKa cocTaBmia 15,92 % nns copra Turuna u 13,92 % copta JJoCTOMHEIA.
HawnGosnee 3Ha4UTEIBHBIM WK PEIIAONIUM OBUIO BIMSHUE CPOKOB MOCEBa: I copTa TuruHa oHO
coctaBmwio 81,94 %, a nus copta Jocroitasrit 72,49 %.
Taomuua 3. Cuna éruanus uzyuaemvix hakmopos Ha YpPOICAUHOCMb COPMOE 03UMO20
aumensi, % (2011-2013).

No
/i @ akTOpEBI M3y4daeMble 3 1EMEHTHI T EXHOJIOTU A Twurnna | docT oM HBIT
1 A TIpe I €CTB € HHU K 15,92 1392
2 B CpOK TI0CeBa 81,94 7249
3 C HOPMEBI BBIC €Ba 0 9,48
4 AB B3aMMOJICHCTBHE NPEAIECTBEH HUK — CPOK IOCeBa 1,86 3,31
5 AC B3aUMOJEMICTBHE NIPEIECTBEH HUK — HOPMBI BBICEBA 0 0
6 BC B3aUMOJICHICTBHE CPOK ITOCEBA — HOPMa BHICEBA 0,4 0
7 ABC |B3amMojeiicTBHE MpeaIIeCTBEH HUK — CPOK ITOCEBA — HOPMA BHICEBA 0,15 0

Coprt Turnna oxazasncst nHAU(DGEepeHTHBIM K ©3MEHEHHIO I'YCTOTHI TIOCEBA, B TO BpeMsl KaK CTETIeHb
BIIMSTHUSL STOTO 3JIEMEHTA TEXHOJIOTUH i copTa JlocToitHbiit coctaBmia 9,48 %.

JIBoiiHOE M TpOWHOE B3aWMOJICHCTBHE M3y4aeMBbIX (PaKTOPOB Ha YpOKaHOCTH 0OOHMX COPTOB
03UMOTO STUMEHsI ObIJI0 HE3HAYMTEIBHBIM MITH BOOOIIE OTCYTCTBOBAJIO.

LleHHOCTH 3€pHA 03UMOTO STUMEHSI U MCIOJB30BaHMs €ro B (ypakKHBIX LEIAX 00yClIoBIeHA
HaJIMYUEM B HeM OMOJIOTHYECKH [IEHHOTO NPOTEeHHA, KOTOPBIH 00J1a/1acT B 10 CTaTOYHOM KOJIMUECTBE
CYMMOH He3aMEeHUMBIX aMHHOKUCIIOT. Cofiep kaHue MpOTenHa B 3epHE 03UMOT0 sSTYMEeHs copTa TuruHa
0 TPEIIECTBEHHUKY TOPOX Ha 3€pHO B CPEIHEM 3a TpH roja coctaBmwio 11,66 %, BapbUpysCh 1O
rogam ot 12,92 % B 2011 no 10,97 % B 2012 roxy (Taou. 4). [lo npeaiecTBeHHUKY BUKa + OBEC 3TOT
nokazarenb coctaBui 11,02 %, Bapeupysce ot 13,07 % B 2011 go 10,26 B 2012 rony.

[lo mapameTpy cpokoB moceBa 0ojiee BHICOKHM COAEPIKAHHUEM TMPOTEHMHA OTINYAETCs 3€PHO,
MOJIy4eHHOE MPU To3HeM cpoke, — 11,41 %.

BoIxoq mpoTerHa B ypoxkae 3epHa 1o TOpOXy Ha 3epHO B cperHeM cocrasui 220,9 Kr/ra, BapbUPYsICh
oT 258,9 kr/ra npu ONTHMAaJIBEHOM CPOKE TIoceBa (TiepBast Jiekaaa okTsi0psi) 1o 173,6 kr/ra npu no3aHemM
nocese (TiepBas nekaaa HosOps). [lo mpenmecTBEeHHUKY BHMKa + OBEC ATOT MOKa3aTelb COCTABHMII
218,7 kr/ra, Bapbupysichk oT 261,5 Kr/ra Ha ONTUMAILHOM CPOKE IoceBa (TiepBas JeKajia OKTI0ps) 10
163,7 xr npu no3iHeM NoceBe (TiepBast iekajaa Hosiops ). [lo mapameTpy CpOKOB 1O CeBa HAHOOJIBIIIHIA
BbIXOJ1 MpoTenHa (260,2 Kr/ra) oTMeYaeTcs Ha IEPBOM ONTHUMAILHOM CpPOKe (TiepBast ieKkajia OKTOps)
3a cueT 0oJiee BBICOKOM ypOXKalHOCTH 3epHa.

Taomuua 4. Cooepoicanue u coop npomeuna ¢ ypoxcaem 3epHa 03umo2o aumens Tueurna
(2011-2013)

Conep:xxanme nporenna, % | Bbixox nporenHa, kr/ra
Hopma :t\ o o % :t\ o o %
8 ] = o 8 ] = o
Cpoxk nocesa, pakrop B BbICceBa, | X 5 = 2| & = = 2| &
MJIH/Ta 8*{%* ‘E ) %m %8 -E - =
2zl E |2 5| g 2E|l E |2 5| e
Sl 2|5 | = e| £ |5 |=
~ -H ~ -+
1 - onTuman bHEI 5,0 11,72110,9411133 - 258,91 261,5]260,2 -
(koHTpOaH B)
II - nonmycrumbiit 5,0 11,49 11,081 11,29] -0,04 §230,3] 231,0|230,7 |-29,5
11T - mo3nHmit 5,0 11,771 11,041 1141 +0,08 § 173,6] 163,7] 168,7 | -91,5
CpeJHsIsl IO MPeJTIIECTBEH HUKY 11,66 11,02 -0,64 1220,9] 218,7 -2,2

B 3epHe 03umoro ssuMens copta J{oCTOMHBII COoAepKaHuE IPOTENHA 10 IPEAUIECTBEHHUKY TOPOX
Ha 3epHO coctaBmio 11,51 %, Bapsupysack mo rogam ot 13,20 % B 2011 rony mo 10,32 % B 2012 roxy
(Tabm. 5). Ilo BuKa-oBCy copeprxkaHue npoTenHa cocrasmio 11,67 %, Bapeupyschk ot 13,07 % B 2011
1o 10,49 % B 2012 romy.
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Ta6muna 5. Cooeporcanue u c6op npomeuna ¢ ypoxicaem 3€pHa 03UMO20 STUMEHS.
Jlocmounvi (2011-2013)

Conep:kanve nporeuna, % | Bpixon nporenHa, Kr/ra

Hopma i § = E i § = E

Cpok nocesa, paxrop B BbICEBA, | 5 5 ® 2 e g =2 g
MUIH/T A g 2 £ 2 o S & & £ £ o e

=El g (58| 2 |2s| £ |5¢8| B

g M 5 2 2 M 5 s

= H = H

I — onTuma b HBIH (KOHTPOJTE B) 5,0 11,451 11,4011143 - 273,61 269,7|271,7 -
IT - mormyc i MBIt 5,0 11,53 11,65]11,59] +0,16 | 253,51 278,51266,0 | -5,7
11 - mo3mauM it 5,0 11,56 11,97|11,77]1+0,34 | 194,8] 191,6]193,2 | -78,5
CpeaHsis O MPEeNUIeCTBEHH UKY 11,51 11,67 +0,16 | 240,6 | 246,6 +6,0

o mapameTpy CpoKOB MoceBa HaOMONAETCSl YeTKass 3aKOHOMEPHOCTh MOBBILICHHUS COJCPKAHUS
MpOTEeHnHa B 3epHE 03UMOTO stumeHs oT 11,40 % npu onTumansHOM cpoke ocesa (1 gekana oxTsOps)
1o 11,97 % npu nosznuem cpoke (1 nekama HOSOpsT).

Beixon npoTerHa ¢ ypoxkaeM 3epHa 10 IpeIiieCTBeHHUKY TOPOX Ha 3epHO cocranisieT 240,6 kr/ra,
M3MEHSISICh OT 273,6 Kr/ra Ha IepBOM cpoke rocesa (1 nekana okTsaops) 1o 194,8 % Ha TpeTheM CpoKe.

[o mpenmecTBEeHHUKY BUKa+OBEC BBIXOJ MPOTEHHA C YpOXKaeM 3epHa cocrasisier 246,6 Kr/ra,
M3MEHSSCH I10 CPOKaM roceBa ¢ 269,7 Kr/ra mpu onTUMaIbHOM Cpoke noceBa (1 jekana oKTsaops) 10
191,6 xr/ra npu no3HeM cpoke nocera (1 aekana HOSOps).

B paspese cpokoB noceBa HauOOJIBIINI BBIXOA MPOTEMHA OTMEYAETCS [IPH ONTHMAILHOM MOCEBe
271,7kr/ra, Takke 3a c4eT 0O0Jiee BHICOKOTO ypoxKasl 3epHa.

BbBIBO/IbI

Ha ocHoBaHMM pe3ynsTaTtoB MCCIEA0BaHUN MOXKHO C/IENAaTh CIEAYIONIUE BBIBOBI.

W3 n3yuaeMbIX 3JIEMEHTOB TEXHOJIOTHH BO3/IEIBIBAHKS O3UMOT0 STYMEHS HanOoJiee CyIeCTBEHHOE
BIIMSTHHE Ha yPOKalHO CTh COPTOB ATOM KYJIBTYPBI OKa3aIi CPOKH I10 CeBa, CHIIA BIMSHUS UX COCTaBMIIA
81,94 % nns copra Turuna u 72,49 % nns copta JJocToiHbIi.

W3 m3y4yaeMbIxX MpeaIecTBEHHUKOB OoJiee BBICOKYIO JOCTOBEPHYIO YPOXKalHOCTh 00€CTIeunt
Mpe/IIecTBeHHUK BuKa+oBec: 2382 kr/ra y copta Jocroiinblii u 2290 kr/ra y copta Turuna.

Ilo mapameTpy cpokoB moceBa 0oJiee BEICOKas YpOXKailHOCTh 3epHa MOJIyueHa B ONTHMAIbHBIH
cpok (1 mexana okts0Opsi) 2702 kr/ra y 000MX COPTOB.

Bonee Bbicokoe comepxkaHue MpoTerHa oTMeuaeTca B 3epHe coprta Jocroitubni — 11,67 % mo
MpEeAIIeCTBEHHUKY BUKa+0BEC, TI0 MPEIIECTBEHHUKY TOPOX Ha 3epHO y copTa Turmna — 11,66 %.

Bornee BbIcOKHIA BBIXO/ TPOTEMHA C ypOXKAaeM 3epHa OTMEUAeTCsl PYU ONTUMAIIBHOM CPOKe MO CeBa
(1 nexama oxTs16ps) — 260,2 kr/ra'y copta Turuna u 271,7 kr/ra y copta J{oCTOHHBIN.
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MUTMEHTHbIA KOMMJIEKC U NPOOYKTUBHOCTb
PACTEHUA AYMEHA O3UMOI0 B 3ABUCUMOCTHU
OT NMPEQWECTBEHHUKA U OEUCTBUA
PETYNATOPA POCTA AKM

B.B. KAJIHTKA, T.H. KPABYEHKO

Taspuueckutl 20cy0apcmeentblll acpapHslil yHUgepcumem YKpauHul

Abstract. This paper presents the field experiments (2009 - 2011) studying the effect of seeds and vegetative
plants treatment with the growth regulator AKM on the pigment complex and productivity of winter barley plants
(Dostoynyi Variety) cultivated after different forerunnerplants: 1) naked fallow (the best), and 2) sunflower (bad).
In order to assess the response of the pigment complex to the action of growth regulator and forerunner plant the
chlorophyll and carotenoid content in the leaves of barley was determined in the phase of tillering, booting and
heading stage. Concomitantly, it was determined the leaf area and net photosynthetic productivity (NPP). The
obtained results suggest an anti-stress effect of the AKM preparation on the photosynthetic activity of winter
barley plants, which is reflected in the efficiency of its effect on crop yield. The application of growth regulator
increased the productivity by 13% (naked fallow) and by 26% (sunflower). AKM has a significant effect on the
accumulation of chlorophylls g, b and carotenoids in the leaves, but the change in their shares and productivity
is determined by the character of the forerunner plant. In general, the increase of the pigment fund, its functional
activity and leaf area under the influence of growth regulator also intensifies the production process, fact proved
by an increase in the net photosynthetic productivity of agrocenosis after a good forerunner plant (naked fallow)
of 14-32%, and a poor forerunner plant (sunflower) - by 35-46% compared with the corresponding control
variants. The growth regulator had a contribution of 13.5% on the NPP, the forerunner plant (factor B) -80.3% and
the interaction of factors - 4.4%.

Key words: Hordeum vulgare; Growth regulator; Preceding crop; Chlorophylls; Carotenoids; Yield

Pedepar. B monesbix ombitax (2009-2011 rr.) 66110 M3ydeHO BIHsSHIE 00PaOOTKH CEMSH U BETETUPYIOIINX
pactenuii perymsitopoM pocta AKM Ha MUTMEHTHBIN KOMIUIEKC U MPOAYKTUBHO CTh PACTEHUN SUMEHSI 03UMO
(copr JlocTO¥HBIH) NP BHIpAIIMBAHUM 10 Pa3HBIM NpEANIECTBEHHUKAM: 1) map YHCThIA (Jrydmmii) u 2)
MOJICOJHEYHHK (TUI0X0H). I OIICHKH peakliy MUTMEHTHOTO KOMIUIEKCA Ha JISHCTBHE PEryisiTopa pocra U
MPE/IIICCTBEHHUKA OTIPEICISLIIN COICPIKaHKe XTIOPOPHUILIIOB U KAPOTHHOWIIOB B JIMCTHSIX TIYMEHSI B (ha3e KyIIeHHS,
BBIXO/Ia B TPYOKY ¥ KoJoueHus. OMHOBPEMEHHO ONpPENeSUTH IUIOMA/b JIUCTHEB U YUCTYIO MPOJAYKTHBHOCTh
¢dorocunresa (UI1D). [TomydaeHHBIE pe3yiTbTaThl CBUIICTEIBCTBYIOT 00 aHTHCTPECCOBOM JielicTBUH npenapara AKM
Ha (OTOCHHTETHYECKYIO JIEATEILHOCTh PACTCHHUI SIUMEHSI 03MMOT0, YTO OTpaxkaeTcss B 3P PEKTHBHOCTH €ro
BJIMSIHUSI HA YPOXKAHHOCTh KYIBTYPBL. [IpH MPUMEHEHHH PErysITOpa pOCTa YpOXKaWHOCTh YBEIMYMBAIACh Ha
13% (aucrsriii map) 1 Ha 26% (moacostHedHUK). AKM 0Ka3bIBacT CYIIECTBEHHOE BIIMSHYEC HA HAKOTUICHHE B JIUCTHSIX
XJIOPO(HIIOB ¢, b ¥ KAPOTHHOUIOB, HO MI3MEHEHNE UX COOTHOIIIEHHS M PO IyKTHBHOCTH OIPEACISTIOTCS XapaKTepoM
Mpe/IIIeCTBEHHNKA. B 11e710M yBeneueHre MUrMeHTHOTO (OH/IA, ero () yHKIMOHAIbHOW aKTUBHOCTH U TUIOIAIN
JIMCTHEB TIO]] BIUSHUEM PErYIATOPa POCTa HHTEHCH(UIUPYET MPOAYKIIMOHHBIN MPOLIECC, YTO MOATBEPIKIACTCS
YBEJIMYEHHEM YHCTON PO JYKTUBHOCTH (POTOCHHTE3A arpoIieH03a 110 XOpOoIleMy IpeIlecTBeHHHKY (rap) Ha 14-
32%, a mo mioxoMy (IOACOHEYHUK) — Ha 35-46% 1O CpaBHEHHIO C COOTBETCTBYIOIIUMH KOHTPOJIEHBIMH
BapuaHTamu. Jlos BiusHUSA peryisitopa po cra Ha UTID cocrasuna 13,5%, npemmecrsennuka (pakropB)—80,3%
u B3aumozeiicTBus pakropos — 4,4%.

Karouessie cinoBa: Hordeum vulgare; Perynsarop pocrta; [IpenmecrBeHHuK; Xi10poQriuer; KapoTHHOMIB;
YpoxkaitHO CTb

BBEJIEHHUE

Co BPEMCHHBIC TCXHOJIOTMU BO3ACJILIBAHUA CeJIbCKOX03s MCTBEHHBIX KyJIbTyp MpcamnoJararoTt
UCIIOJIb30BaHUE PETyISITOPOB pOCTa /Uil OoJiee MOJTHOW peannu3aluy TeHEeTHYEeCKOro MOTEeHIHaIa
HPOAYKTHBHO CTU pacTeHUit. [Ipu 3ToM perysTopsl po cTa MOJI0KHUTEIbHO BIUSIOT Ha TIPUCIIO COOIEHNE
pacTeHHi K yCIOBHUSIM CyLIECTBOBaHHUS HA QYHKIIMOHATEHOM YPOBHE.

J11st XapaKTepUCTHKA ()YHKIMOHATLHOTO COCTOSTHUS pacTeHHH, B YaCTHOCTH, MX PEaKIHii Ha CTpecc,
HanboJiee ”HPOPMATUBHBIMU CUUTAIOTCS ITOKA3ATENIM COCTaBA, COIEPKAHNS M COOTHOIICHUS TUTMEHTOB
(Maslova, T.G., Popova, [.A. 1993). Ilpu Bo3aelcTBHN CTPECCOBBIX (PAKTOPOB MOXKET MPOUCXOAHTH
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MOBBIIIEHHE COACPIKAHUS MMTMEHTOB, M3MEHEHNUE WX COOTHOIICHHS B JIMCTHSIX — KaK aJalnTHBHAs
peaknus pacTeHul, o0ecreunBaoas uX yCTOMYHUBOCTh M MPOAYKTHBHOCTb.

Lenplo mMpoOBEeAEHHBIX MCCIEAOBAHUKN OBUIO 00OCHOBAHWE BIUSHHS 00pa0OTKH CEMSH H
BEreTHPYIOUINX pacTeHui perymsitopoM pocta AKM Ha MUTMEHTHBIH KOMIIIEKC B IPOIYKTUBHOCTh
pacTeHuii sYMEHs 03UMOT0 MPH BHIPALTUBAHUY 110 Pa3HBIM MPEIICCTBEHHUKAM B YCJIOBUSX FOKHOM
CTENH YKpauHBbL.

MATEPHUAJ U METO/bI

[Nonebie ombiThl ipoBOAMKCH B 2009-2011 IT. B cTanmoHapHOM mosieBoM ceBoobopore OO0
AIIK «Hctox» 3amnopoxckoit 0o0mact. [T0UBBI OMBITHBIX YYACTKOB IMPEACTABJICHBI Y€PHO3EMOM
OOBIYHBIM, CPETHECYTIMHKOBBIM C COIlepKaHueM rymyca 2,9-3,2%, JIerkorupoJim3upoBaHHOIO a30Ta
(o Kopudunmy) — 71,5-75,6 Mr/kr, nonsrkHOTO (ho chopa u oomerHoro kaust (1o Yupukory) — 130,5-
135,5 mr/kr u 140,0-145,0 MI/Kr COOTBETCTBEHHO.

HccnenoBanus npoBOINUIIN HA pAaOHUPOBAHHOM COPTE O3UMOTO STUMEHS — IBOPYUKH J{O0CTOMHBIM
C TIOBBIIICHHOM aJaliTUBHO CTHIO K YCIIOBHSIM IOXKHBIX PETHOHOB YKpauHhbL. [IpeaiiecTBeHHUKH — map
YUCTBIH (JTy4IINi) ¥ OACOTHEYHHK (TUIOXOH).

ATpOMeTeopoIOTHIECKHE YCIOBUS B TOJBI MPOBENEHHsT MUCCICAOBAHUS OTIMYAIUCH HEJIO0CTa-
TOYHBIM KOJIMYECTBOM O Ca/IKOB M 3HAUNTENBHBIM BAPBUPOBAHUEM THIPOTEPMHIECKOTO KO3 PULIMEeHTa
o (hazam pazeutus pacrenwii (0,5-1,5).

Cxema AByX()akTOPHOTO OTIBITA TIpeAycMaTpuBalia BApHaHThI: KOHTPOJIBHBIN — 00paboTKa ceMsH
niepen noceBoM Pakcun Yiwrpa (0,2551/T) v ONIBITHBIN — 00pa00TKa CEMSIH ATHM K€ TPOTPABUTEICM
u perymsitopom pocta AKM (0,261/1). TToBTOpHOCTH — TpeXKparHasi.

CeMeHa BbICeBaIIM B IEPBOH Jiekaie OKTsI0ps cesunkoit «Horschy» Ha rmyOuHy 5-6 cM ¢ HOpMOii BhiceBa
4,5 muH. BcxoxHX ceMsiH Ha | ra. B (hase BbIxona B TpyOKY POBOIMIOCH OTIPBICKMBAHKE BETETHP YIOIINX
PAacTeHHIA OTILITHBIX BAPHAHTOB pacTBOpOM peryistopa pocta AKM (0,33 i/ra) u3 pacuera 200 Jyi/ra
BOJIHOTO pacTBopa. BKOHTPOJILHBIX BapHaHTaX PaCTeHHSI OTIP LICKUBAIM BOION. ATPOTEXHHKA HA OTIHITHBIX
ydacTKax oOIIenpuHsATast Jyisl 30HbI crenu Ykpaunsl (Fienko, B.A., Kometko, LT u ap. 2005).

Jyisl OLIEHKH peakIMy MATMEHTHOTO KOMIUIEKca Ha ACUCTBHE peryisitopa pocra (dhakrtop A) u
npenmecTseHHrka (akrop B) onpenensiim conepkanue XmopouIUIoB U KAPOTHHOUAOB B JICTHSIX
suMeHs B (a3bl KyIleHHsI, BbIX0/1a B TPYOKy H KosomeHuss. OZHOBpEMEHHO ONpeAelsud Toalb
JIMCTHEB M YHCTYIO MPOAYKTHBHOCTH (otocunresa (UIID) (Mycuenko, M.M., TNapmmuxosa, T.B.,
Cnagnsiii, JI.C. 2001).

Jlyis aHayM3a 0TOMpPaNM aKTUBHO (PYHKIIMOHUPYIOIIHE JIMCThs. KOHIIEHTpaI w0 XJI0poGhWUIoB a ub
OTIPEICIISLIIM B allETOHOBBIX BRITSKKAX crieKTpoMeTpudecku 662 am u 644 um (Macnosa, T.I'., [loniosa,
N.A., Tloniora, O.®. 1986), cymMy KapoTHHOUIOB — Tipu JiyiuHe BOJHBI 470 HM (Mycuenko, M.M.,
MNapmukosa, T.B., Cnasusiii, JI.C., 2001) Ha cnexrpodoromerpe 2800UV/VIS SPEKTRO-
PHOTOMETR. [omxto xnopodumioB B cBerocoduparmem komiekce (CCK) oT ux cymMMmsbl
paccyuThIBAIN MCXOJS U3 TOTO, uTO Bech xiopodumn b Haxogutes B CCK, a cooTHoueHue
xnopo¢unos a/b B Hem coctarisier 1,2 (Kypenkora, C.B., Macnosa, C.I1, Tabanenkosa, I H. 2007).

[poryKTUBHOCTH (PYHKIIMOHUPOBAHUSI XJIOPO(IIIOB pACCUUTHIBAIN KaK OTHOLIEHHUE TIPUPOCTA
Macchl cyxoro BeriectBa (CB) pacrenuii kK yCpeTHEHHOMY COACPKAHUIO XJIOPO(QUILIOB B JIUCTHAX
(Kypenkosa, C.B., Macnoga, C.I1., Tabanenkosa, [ H. 2007).

Craructiyeckyto 00padoTKy pe3yabTaToB UCCIEA0BaHMA MPOBOAMINA METOAOM JIUCTIEPCUOHHOTO
anammsa ([locnexos, b.A. 1985) ¢ ucnosszoBanrem DBM, Statistica 6, Excel.

PE3VIIBTATBI 1 OBCYXJIEHUS

[NMurmenTHbI GOHA POTOCHHTETHUECKOTO ammapara pacTeHUH OmpeeNnsieT UX MOTeHIHAIbHbIC
BO3MOKHOCTH B (hopMupoBaHuy 0011el OHOJIOTHYECKOW TPOAYKTHBHO CTH. HaMu ycTaHOBIIEHO, UTO
coziep>kaHue XJI0po(QUILIOB B JIUCTHIX KOHTPOJIBHBIX pacTeHui B a3y KylieHus (0CceHb) He 3aBUCUT
oT npeecrsenHuka (Taom. 1).

ObpaboTka ceMsiH siuMeHs ABypy4yku JlocroiiHeiii pactBopoM AKM oka3biBaeT cyliecTBeHHOE
BJIMSIHAE Ha HAKOTUJICHUE B JINCTBSIX XJIOPOPHIVIOB @, b M KapaTUHOUAOB B O CEHHUH IEPUO/I BeTe€TallHH,
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Tadauua 1. Junamuxa codepoicanus nuemeHmos 6 JUCbIX 03UMO20 SIUMEHs 8
sagucumocmu om Oelicmeus npenapama AKM u npedwecmeennuxa, me/e cyxoeo 6ewecmaa

®asa pamsuTHs B apuant Xnopopuia Kapom- CCK, % XJ. a XJia.a+ b
onbita | a | b Ja+b HOM/bI X b Kapor.
Ip exmre CTBE HH MK - TP 9 UCTHIH
Kymenue (ocenn) |1(K) 3,1912,05] 5,24 0,72 86 1,56 728
2(AKM) | 3,14]2,41] 5,55 0,95 95 1,30 5,84
HCP o5 0,041 0,08 0,23 0,06 - - -
Kymenue (Becna) |1(K) 4,551 2,34 6,89 2,21 75 1,94 3,12
2(AKM) | 6,05]3,46] 9,51 2,66 80 1,75 3,58
HCP o5 0,2210,09] 0,24 0,12 - - -
Bexons tpyoky |1(K) 6,262,621 8,88 1,98 65 2,39 448
2(AKM) | 6,11]2,97] 9,08 2,56 72 2,06 355
HCP o5 0,321 0,13] 0,43 0,16 - - -
Komomrenne 1(K) 6,0412,461 8,50 2,24 64 2,45 3,79
2(AKM) | 6,25]2,85] 8,86 2,25 71 2,11 394
HCP o5 0,14]10,18] 0,22 0,20 - - -
[T penuecTBEHHUK - TIOJIC OJTHE YH UK
Kymenue (ocenp) |1(K) 3,1312,01] 5,14 0,83 86 1,56 6,19
2(AKM) | 4,15]1,88] 6,03 0,89 69 2,21 6,78
HCP o5 0,091 0,081 0,05 0,06 - - -
Kymenue (Becua) |1(K) 5,1512,35] 7,50 2,23 69 2,19 336
2(AKM) |5,90]3,40] 9,30 2,61 80 1,73 3,56
HCP o5 0,271 0,16 0,37 0,13 - - -
Bexons tpyoky |L(K) 4,35]11,91] 6,26 1,70 67 2,28 3,68
2(AKM) | 5,18]2,86] 7,86 2,71 80 1,81 290
HCP o5 0,211 0,04 0,23 0,08 - - -
Konomenue 1(K) 4,3211,79] 6,11 2,10 64 2,41 291
2(AKM) | 4,80]2,221 7,02 2,37 70 2,16 296
HCP o5 0,35]0,15] 0,06 0,14 - - -

HO XapaKTep 3TOTO BIMSHUS ONpeesieTcs BUIOM NpeniiecTBeHHuKa. [lo mydmiemMy npeaiecTBeHHUKY
(map) MpOUCXOMWIIO YBEIMYEHHUS cojieprkanust xiopodumia b Ha 18 % u kaporurounos Ha 32 %. [Ipu
atoM 1015 xJiopopmnioB B CCK ONbITHRIX pacTeHHl IO CPAaBHEHHUIO ¢ KOHTPOJILHBIMU ObLTa HA 9 %
BBIIIIE, @ COOTHOLIEHHS XJI0PO(QUILIOB a/b ¥ MUTMEHTOB XII. @ + b / KApOTUHOMIBI yMEHBLIMIIHCH B 1,2
pasa, Io-BUANMOMY, BCIIEICTBHIE YBEIMUEHHUS COJIEpKaHUs XJI0podmiia b 1 KapOTHUHOUIIOB .

B ycnoBwHsIX I10X0T0 MpeiecTBeHHUKa (MT0ACOTHEYHHK) alalTHBHbIA OTBET B ONBITHBIX PACTEHHUH
(dopMupyeTcsi MPEeUMyLIECTBEHHO 3a CUET MOBBIIICHHUS COJIEPKaHMS B JIUCTBAX XJIopoduiuia a (Ha
33%), TO3TOMY COOTHOIIICHUS XJIOPO(UILIOB ¥ IMTMEHTOB YBEIMIMBAIOTCS COOTBETCTBEHHO Ha 42 U
10 % 1o cpaBHEHHIO C KOHTPOJIEM.

[NoBbImIeHNEe KOHIIEHTPALMKA MATMEHTOB B JIMCTHSIX ONBITHBIX PAaCTEHHH COTJIACOBBIBAJIOCH C
YCUJICHUEM POCTa JIMCTOBOU MOBEPXHOCTH U OoJiee Bhicokoit UIID (Tabm. 2).

INocne Bo30OHOBIIEHNS BeCeHHEH Bereray (opMUPOBaHKE MTUTMEHTHOTO KOMIUIEKCA U PO CTOBEIE
MPOLECCHl ONPEACIAIOTCS KaK MPEIIIeCTBEHHUKOM, TaK M PETyIsITOpoM pocta. OHAKO BIUSTHHE
npe/iecTBeHHrKa Ooliee 3HaunMo. B cirydae syuniero npenmiectseHHrka GopmupoBanue hoHIa
XJI0pOoQHILIa MPOUCXOUIIO MO CTENIEHHO, U CYMMapHOE COJIepKaHue XJIOPO(HIIOB @ + b B THCTHIX
pacTeHuii KOHTPOJILHOTO BapHaHTa o cTuraio Makcumyma (8,88 mr/r CB) B a3y Bbixona B TpyOKy.
[pu mnoxoMm mpeanIecTBEHHUKE 3TOT MOKa3arelb JOCTUral MakcuManbHoro 3HadeHust (7,05 mr/r
CB) B da3y Becennero kymieHus. [Ipu 3ToM B MocieaHeM ciiydae XJIopouUIbHbBIH GoHa OBICTPO
YMEHBIIAJICS, ¥ B TIOCHeAyronure (as3bl pa3BUTHS cyMMa XJ10poduimioB Obuia B 1,4 paza MEHbIIE 110
CPaBHEHHIO C JIy4YIINM TMpenniecTBeHHUKOM. bosiee HU3KmMid (o Xmopoduuia B ciiydae XyAIIero
MPEIIISCTBEHHUKA YaCTUIHO KOMIICHCUpYyeTcs Ooubiieid (Ha 19%) ero npomykTuBHOCTHIO (Puc. 1).

O6paboTka cemsiH peryinstopoM pocta AKM crioco6cTByeT 60j1ee OBICTPOMY BOCCTAHOBJICHUIO
BEreTaTUBHOIN MacChl paCTeHHUI SIMEHS BECHOM: COJIep KaHne XJI0PO(UILIOB @ + b B JIUCTBSIX ONBITHBIX
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Tadmuna 2. Bausnue pezynsmopa pocma AKM u npedwecmeennuxa Ha naowadsb Jucmogou
NOGEPXHOCMU U NPOOYKMUBHOCHb (POMOCUHME3q PACMEHUT SUMEHS 03UMO20

®a3a pasBuTHS BapuanT onbiTa xomans MCTOBOZH YI1D, /v’ CyT.
TOB €EPXHOCTH, ThIC. M~/ ra
[Ipe miec TBEHHUK - ITap YU CTBIU
Kymenue (ocenn) 1(K) 16,34 1,23
2(AKM) 19,95 1,40
HCP 5 1,45 0,14
Kymenue (BecHa) 1(K) 19,20 1,71
2(AKM) 20,15 2,10
HCP o5 0,39 0,06
Brxon B Tp yOKy 1(K) 33,23 3,65
2(AKM) 39,85 4,80
HCP o5 1,41 0,06
Konomrenne 1(K) 26,36 2,93
2(AKM) 30,45 3,09
HCP o5 1,42 0,39
IpeaiecTBEeH HUK - T10JIC OJTHE YHUK
Kymenue (oceHn) 1(K) 16,21 1,38
2(AKM) 17,96 1,93
HCP o5 0,67 0,09
Kymenue (BecHa) 1(K) 19,97 2,09
2(AKM) 23,79 2,83
HCP o5 0,60 0,13
Brxon B Tp yOKy 1(K) 34,95 3,38
2(AKM) 41,84 4,94
HCP o5 0,40 0,49
Komnomrenune 1(K) 25,23 2,77
2(AKM) 32,65 3,12
HCP o5 0,13 0,32
20 TTOICOTHETHITE
B 18 IO ICOTHETHITK
Sl mp
i
2 14 .
= 10 B KOHTPOTIE
T 8
Q6 mAKM
w4
o 4
- 2
=
BEIXOJ B TPYOKY KOTOIHEHITE
(1) a3a pasepHTI

Puc. 1. Bausanue pecynsmopa pocma AKM u npedwecmseennuxa Ha npooyKmueHOCHb
Xnopoguaia pacmenuii ssUMeHsi 03UMO20
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pactenuii Ha 24 — 38% TpeBHIIATIO KOHTPOJIb. DPQEKT BIUSHUS PEryIsiTopa pocTa Ha OMOCHHTE3
XJIOpO(HIIOB B CiIy4yae JIy4dlIero NpeAlleCTBeHHHKA ObIT B TIOJTOPA pa3a BhIIIE.

Hcnonp3oBanue perynstopa pocra jis ONPLICKMBAHMUS BETSTUP YIOITUX pacTeHui 0oJiee dhhexTrn-
HO B CiTy4yae Xy/ILero npesmecrtseHanka. CymmapHoe cojiepKaHue XJI0pO(HIIIOB B JINCTIX Yepe3
10 mHeii mocie ONMPBICKUBAHUSI PACTCHUM YBENMYHMBAJIOCH 10 CPaBHEHHIO C HEOOPaOOTaHHBIMU
pactenusiMu Ha 25%, a kapoTuHOMI0B — Ha 59%, u 3¢ dekT coxpansuics 10 a3kl KoyomieHus. B
00J1ee ONTUMANBHBIX YCIOBHAX (JIyHIINH NPEANIeCTBEHHHK ) BIMSHIE PETYIISITOPa POCTa 3HAYUTEIIHHO
MEHBLIE KaK 10 BEIWYHHE, TaK U M0 MPOAOJDKUTEIBHOCTH. He3aBucMo OT mpeiecTBeHHUKA TI0]
BIIMAHUEM peryiastopa pocta jgoJis xnopodumia B CCK B auCThIX 00pab0OTaHHBIX PaCcTEHUI
yBenuuuBaiack Ha 7 — 13%, a cooTHOIIEHHE XJIOPOPWUIOB a/b ¥ MMTMEHTOB XJIOpOGWILIOB a+b /
KapOTHUHOU/IBI YMeHbIIANoCh Ha 14 — 21%.

B ycnoBusx TeXHOJOTHUECKOTO cTpecca (IWI0X0H Mpe e CTBEHHNK ) Ha ()OHE YCHIICHHST HAKOTIIICHUS
XJIOPO(UILIOB 10 CJie 00pabOTKH pacTeHUI PErylIsTOpoM pocTad3(PPeKTHBHO CTh (DYHKIIMOHUPOBAHUS
MUTMEHTOB yBeJIMuuBajiach Ha 19% 1o cpaBHeHUIo ¢ HeoOpaboTaHHBIMH pacTeHUsIMH (puc.l).
AHasnorn4Hble pe3ynsTarsl noiaydeHs! Kypenkooit C.B. u coaBropoM npu onpbICKUBAHUK MHOTOJIETHUX
3JIaKOB pacTBopoM rudOepemmoBoii kuciothl (Kypenkosa, C.B., Macnoga, C.IL, Tabanenkosa, I H.
2007). Droro He HaOIIOAAETCS B ONTHUMAJIBHBIX YCIOBHAX BBIPAIIMBAHHS STYMEHS 03UMOTO.

CrenoBatenbHO, B CTPECCOBBIX YCJIOBHSIX MOBBIICHUE COJICPIKAHKS TUIACTUAHBIX TUTMEHTOB, 10JIN
xsopoduiiioB B CCKu 3¢ ekTHBHOCTH MX (PyHKIIMOHUPOBAHUS B 00pa00TaHHBIX PACTCHUSX SIBIISICTCS
aJlalTUBHOM CTPATErueH, MO3BOISIONIEH PACTEHUSIM PEAIN30BaTh IOTEHIUA IIPOYKTUBHOCTH.

OnanM U3 HauboJee TMHAMUYHBIX MOKa3aresield (POTOCUHTETHYECKON eI TENBHOCTH arpoleH03a
SIBJISIETCS] TUIOLIAb JIMCThEB. YCTaHOBIIEHO, UTO B (haze aKTMBHOTO pOCTa pacTeHWi (BBIXOXI B TPYOKY)
MEKIy YHACTON MPOTYKTUBHOCTBHIO (POTOCHHTE3a M TUIOMIA/IBIO JIMCTHEB CYIECTBYET KOPPEISIIMOHHAS
cBsi3b cpenHert cwbl (1 = 0,43 — 0,6), ¥ MOATOMY TEXHOJIOTHYESCKAE MEPOIPHSTHS, CIIOCOOCTBYIOIIHE
YBEJIMYCHHUIO TUTOLIA/IH ACCUMHISIIIMOHHOM MOBEPXHOCTH, TIOBBIIAIOT 3P PEKTUBHOCTH PO TyKIHOHHOTO
nporecca. O0paboTka pacrenuii pactBopom AKM crocoOCTBYeT YBEIMUEHUIO TUIOIIA/H JIUCTHEB Ha
20% 1o cpaBHEHUIO ¢ HeoOpaboTaHHbMU pacTerusMu (Tab. 2). [lpu 3ToM BiMsSHUE perysaTopa pocra
HE 3aBUCUT OT NpeamecTBeHHnKa. OHAKO B CTPECCOBBIX YCIOBUAX (TJIOXOH IpeAlie CTBEHHHUK)
MPOJIOHTMP OBAaHHOCTH ISHCTBHS TIperiapara oYTH B JBa pa3a 0oJibile, U B (pase KOJIOIEHUs Pa3HUTIA 110
TUIOIIA/IN JIUCTBEB cocTaBirieT 29% npoTuB 15,5% B ONTUMATBHBIX YCIOBUSIX (TIPEAILIECTBEHHHK — Tap).

B uenom yBeneyenne nMrMeHTHOTO OH/1A, ero (PyHKIMOHAIBHOM aKTHBHOCTH Y TUIOLIAAH JINCTHEB
MO BJMSTHUEM PETYJISTOPa POCTa HHTEHCU(UIMPYET MPOTYKIHOHHBIN IPOLIECC, YTO O TBEPAKAETCS
yBermnuenneM UIID arponeHosa no xopouiemy npeaniecTBeHHUKy (miap) Ha 14-32%, a no mioxomy
(monconueuHUK) — Ha 35-46% M0 CpPaBHEHUIO C COOTBETCTBYIOLUIMMH KOHTPOJBHBIMU BapHaHTaAMHU.
Houns BustHus peryisitopa pocta (dakrop A) Ha UTID cocraBuna 13,5%, npenmecrsennuka (hakTop
B) — 80,3% u B3aumoeiictBus paxkropos — 4,4%.

[Nomy4yeHHbIE pe3yABTaThl CBHAECTENLCTBYIOT 00 aHTUCTPECCOBOM JeiicTBur npemnapara AKM Ha
(hOTOCHHTETHYECKYIO JIeITENIbHOCTh PACTEHUH STYMEHSI 03UMOT0, YTO OTPa)KaeTcs B 3PPEKTUBHOCTH
€ro BIMSHUA Ha YPO)KaWHOCTh KyABTYpbl. OOpaboTKa CeMsiH U BETETUPYIOIIUX PACTEHUH SUMeEHS
03uMoOr0 perymsaTopoM pocta AKM yBennuuBana ypoxkaiHocTs Ha 13% mpu mocese 1mo mapy u Ha
26% npu nocere 1o noacoaneunuky (Kamurka, B.B., fAnoxa, T.M. 2011).

BbIBO/IbI

Pe3yHI)TaTI)I I/ICCHG[{OBaHI/Iﬁ CBUACTCIILCTBYIOT, UTO Ha MUTMEHTHBIM KOMIIJIEKC U IMPOAYKTUBHOCTh
paCTeHI/Iﬁ AYMEHA O3MMOTO CYHICCTBCHHOC BJIMSIHMUC OKA3bIBAIOT M MPCAIICCTBECHHUK, U PErYIATOP
pocta AKM.

1. Ilpu mo ceBe TYMEHS TIO TUIOXOMY TP €ALIECTBEHHUKY PACTEHHUS HCTIBITHIBAIOT CTpecC, 0 COOEHHO
B TEPHOJI aKTUBHOTO pocTa ((a3bl BEIX0Ja B TPYOKY U KOJIOLIEHHUS ), YTO OTPHUIIATEIBHO BIUSIET HA
co/iepIKaH¥e MIACTH/IHBIX TUTMEHTOB, PHBOUT K YMEHBIICHHIO MHAEKCOB XJIOPO (DHIIIOB M IUTMEHTOB,
UII® u ypoxaiiHOCTH.

2. IlpenmoceBHast 00paboTKa CeMsIH M BEreTUPYIOIIHUX pacTeHHuil peryasropom pocta AKM
TMOBBIIIIAET COJEPHKAHNE TUTMEHTOB, HO M3MEHEHNE UX COOTHOILIEHHS U IPOyKTUBHOCTD ONperensieTcs
XapaKkTepoM NpeIIeCTBEHHHKA.
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3. Ilpu noceBe 00pabOTaHHBIX CEMSH IO TUIOXOMY MPEALIECTBEHHHUKY afanTanus pacTeHud B
OCEHHHI MepHO/] BeTeTaluy NPOUCXOANT 3a CUET YBEIMYCHHUS HHIEKCOB XJIOPO(MHUIUIOB U MUTMEHTOB
BCJIEICTBUE CYILIECTBEHHOTO MOBBIIICHHUS COJEPIKaHUS XJIOpouiIa a.

4. OnprickuBaHue pactenuii pactrBopom AKM B iepuoa aktuBHOTO pocta ((pa3a Beixona B TpYOKY)
OJTHO3HAYHO TOJIOXKHUTEIILHO BIMSET HAa COCTAaB M COOTHOIIICHHE TMTMEHTOB, 2 HAUOOJIbIIIee 3HAYCHUE
UIID B cTpecCOBBIX YCIOBHIX 00YCIOBIICHO TAKXKE YBEIMUCHUEM TIPOTYKTUBHO CTH XJIOPO(HILIOR.
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INFLUENTA PREPARATULUI FITOMAG ASUPRA INTENSITA'!'II
PROCESELOR DE MATURARE LA FRUCTELE DE MAR I
PRUN PE DURATA PERIOADEI POST-RECOLTARE

Nicolae BUJOREANU, Ion HAREA, Nina BEJAN, Ludmila GAVIUC

Institutul de Genetica, Fiziologie si Protectie a Plantelor al Academiei de Stiinte a Moldovei

Abstract: In order to provide quality fruits throughout the year for the market, it is necessary to develop and
implement new and modern methods of storage. The investigations presented in this study had the aim to determine
the influence degree of “Phytomag” preparation on the processes of apple and plum fruits ripening in the post-
harvest period. After treating the apple and plum fruits with “Phytomag” preparation and putting them in specialized
boxes for 24 hours, they were stored in refrigerated chambers at the temperature of 1°C and 85-90% relative air
humidity. Apple fruits were stored for 120 days, and the plums - 30 days. In order to determine the influence degree
of “Phytomag” preparation on the intensity of fruit ripening processes, the research was focused on the following
biochemical and technological indices: the content of starch, carbohydrates, titratable acids, ascorbic acid (vit.C),
flesh firmness and fruit shrinkage. The etylene synthesis inhibitor “Phytomag” significantly reduces the activity of
the enzyme complex and, consequently, it slows down the biodegradation process of plastic substances involved
in the ripening processes of apple and plum fruits. At the moment of removal from storage, the investigated fruits
were characterized by a higher fruit pulp firmness, freshness, better aroma and flavor compared to the control
variant, fact which enables us to conclude that, if necessary, their storage period could be extended.

Key words: Apples; Plums; Storage; Ethylene synthesis inhibitor; Ripening; Chemical composition

Rezumat: Pentru asigurarea permanenta a pietei cu fructe de calitate pe o durata cit mai extinsa a anului este
necesara elaborarea si aplicarea unor noi metode si procedee modeme de pastrare. Cercetérile din aceasta lucrare au
avut ca scop aprecierea gradului de influenta a preparatului “Fitomag” asupra derularii proceselor de maturare la
fructele de mérsi prun pe durata perioadei post-recoltare. Dupa tratarea fructelor de mar si pruncu preparatul ’Fitomag”
si expunerea lor timp de 24 ore in boxe specializate, acestea au fost depozitate In camerele frigorifice si pastrate la
temperatura de 1°C siumiditatea relativa a aerului de 85-90%. Fructele demir au fost pastrate 120 zile, iar cele de prun
—30 zle. Pentru verificarea gradului de influenta a preparatului ,,Fitomag” asupra intensitatii proceselor de maturare a
fructelor, cercetarile stiintifice au inclus determinarea urmatorilorindici biochimici si tehnologici: continutul deamidon,
glucide, acizi titrabili, acid ascorbic (vit.C), fermitatea miezului si perisabilitatea naturala. Inhibitorul de sinteza a etilenei
“Fitomag” a incetinit in mare masura activitatea complexului enzimatic si drept urmare biodegradarea substantelor
plastice, implicate in procesele de maturare a fructelor de mar si prun. La momentul externarii de la pastrare, fructele
cercetate s-au evidentiat prin fermitatea miezului, prospetime, aroma si gust mai pronuntate fata de fructele martor, fapt
ce permite sa concluzionam, ca perioada lor de pastrare, la necesitate, ar putea fi prelungita.

Cuvinte cheie: Mere; Prune; Pastrare; Inhibitor de sinteza a etilenei; Maturare; Compozitie chimica

INTRODUCERE

Problema pastrarii de lunga durata a fructelor i preocupa pe multi cercetatori si producétori, interesul
deosebit acordat acestei probleme, fiind conditionat de necesitatea asigurarii populatiei cu fructe, struguri
si legume pe o durata cét mai extinsa a anului. Tehnologiile de pastrare a produselor agricole aplicate
in prezent in Republica Moldovanu asigurd mentinerea la un nivel inalt a calitatii i rezistentei acestora
la diferite dereglari functionale si boli fungice pe durata perioadei post-recoltare.

Dintre neajunsurile tehnologiilor de pastrare utilizate in Republica Moldova mentionam: lipsa utilajului
pentru crearea si mentinerea la nivelul optim a continutului siraportului de gaze ale atmosferei controlate,
precum si pentru mentinerea temperaturii siumiditatii relative a aerului favorabile din celula frigorifica;
perioada scurta de pastrare a fructelor de mar de soiuri timpurii, a simburoaselor (caise, piersici,
prune), a baciferelor (zmeura, agris, coacaze) si a legumelor; dereglarea proceselor metabolice in
cazul unor soiuri si specii de fructe si dezvoltarea la acestea a unor boli functionale, spre sfarsitul
perioadei de pastrare, in urma aplicarii temperaturilor scazute.

Neajunsurile sus-mentionate au determinat efectuarea cercetarilor in domeniu si elaborarea a noi
metode de pastrare a productiei agricole. Una dintre acestea este aplicarea preparatului ,Fitomag”, a
carui substanta activa constd din 1-MCP (1 - metilciclopropen), sintetizat de savantii rusi V. Gudkovskii
(Institutul de Pomiculturd din or. Miciurinsk) si V. Svet (Universitatea Chimico-Tehnologica ,,D.
Mendeleev” din or. Moscova).
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Metoda mentionatd consta in expunerea fructelor si legumelor climacterice intr-un mediu gazos
imbogitit cu inhibitorul de sintezi a etilenei ,,Fitomag”, in concentratiele de 0,2-0,3 g/ m*la inceputul
perioadei de pastrare. Productia astfel tratata poate fi pastratd o perioadd mai indelungata, fara pierderi
insemnate. Preparatul ,Fitomag”, aplicat in concentratiile indicate, este inofensiv i nu dduneaza sanatatii
omului i mediului inconjurator.

MATERIAL SI METODA

Drept obiect de studiu au servit fructele soiurilor tardive de mar Florina, Renet Simirenco, Idared,
Golden Delicious si fructele de prun, soiul Prezident.

Experientele privind determinarea gradului de influenta a inhibitorului de sinteza a etilenei , Fitomag”
asupra intensitatii proceselor de maturare la fructele de mar si prun au fost efectuate in conditiile
camerelor frigorifice ale bazei experimentale ”Carpotron” a Institutului de Genetica, Fiziologie si
Protectie a Plantelor al Academiei de Stiinte a Moldovei conform tabelului 1.

Tabelul 1. Obiectul de cercetare si variantele experientei

Nr Varianta O biectul de cercetare Ca.ntlt.at.ea apll.cata a Tim pul efectu arii
. . . inhibitorului de
d/o experientei (soiul) . « . . tratamentelor
i sinteza a etilenei
1. |Fitomag0,1 g/m’| Florina, R.Simirenco, La inceputul perioadei
Idared, G. Delicious 0,1 g/m3 de pastrare
2. |Fitomag0,2 g/m’| Florina, R.Simirenco, 0,2g/m> La inceputul perioadei
Idared, G. Delicious de pastrare
3. |Martor Florina, R.Simirenco, Fara tratament
Idared, G. Delicious
4. |Fitomag0,2g/m? Prezident 0,2g/m’ La inceputul perioad ei
de pastrare
5. |Fitomag 0,3g/m’ Prezident 0,3g/m> La inceputul perioad ei
de pastrare
6. |Martor Prezident Fara tratament

Fructele soiurilor tardive de mar Florina, Renet Simirenco, Golden Delicious si Idared au fost tratate
cu preparatul “Fitomag” in boxe speciale, aplicand cantitatile de 0,1 si 0,2 g/m’, iar pentru fructele de
prun de soiul Prezident cantitatile aplicate au constituit 0,2 si 0,3 g/m°.

Dupa expunerea timp de 24 ore in boxele experimentale fructele de mar si de prun au fost depozitate
in camerele frigorifice experimentale ale bazei “Carpotron” si pastrate la temperatura de 1°C si
umiditatea relativa a aerului de 85-90%. Perioada de pastrare a constituit 120 zile pentru fructele de
mar si 30 zile pentru cele de prun. Variantele experientelor montate au inclus cate 3 repetari. La
fiecare repetare s-au luat in studiu cate 100 fructe de mar si prun.

Pentru verificarea gradului de influenta a inhibitorului de sinteza a etilenei ,,Fitomag”, cercetarile
stiintifice au avut drept obiectiv determinarea la fructele de mar si prun a urmatorilor indici biochimici
si tehnologici: fermitatea miezului (cu ajutorul penetrometrului, cu grosimea acului de 10 mm), continutul
de amidon (prin metoda propusa de T. Celuiko (1968), perisabilitatea naturald (cu ajutorul cantarului
electronic KERN 440/35A), masa uscata (cu ajutorul cuptorului de laborator cu temperatura de 105°C),
continutul glucidelor, acizilor titrabili si a vitaminei C (prin metodele propuse de A. Ermakov si V.
Arasimovi€ (2010). Prelucrarea statistica a rezultatelor obtinute a fost efectuatd conform metodelor
propuse de B. Dospehov (1979).

REZULTATE SI DISCUTII

Inhibitorii de sinteza a etilenei sunt aplicati pe larg la incetinirea proceselor de maturare, atat la fructele si
legumele climacterice (mere, pere, banane, rosii §.a.), citsi lamentinerea prospetimii florilor taiate (Dospehov,
B.A. 1979). Utilizarea preparatului “Fitomag” in camera frigorifica permite majorarea termenului de pastrare
a fructelor si legumelor, reducereasubstantiala a pierderilor cauzate de procesele de deshidratare a tesuturilor,
debolile fungice si dereglarile functionale, de asemenea sporeste rentabilitatea pastrarii de lunga durata. Un
alt aspect pozitiv in utilizarea acestui inhibitor de sintezi a etilenei este inofensivitatea lui pentru om si mediul
inconjurdtor, atunci cand este aplicat in cantitatile de 0,1-0,3 g/m’ (Dospehov, B.A. 1979).
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Fructele de prun de soiul Prezident tratate cu preparatul mentionat, in dozele de 0,2 si 0,3 g/m?, au
fost mentinute in aceasti atmosfera timp de 24 ore, iar apoi depozitate in camera frigorifica experimentala
a bazei,,Carpotron” si pastrate timp de 30 zile la temperatura de 1°C si umiditatea relativa a aerului de
85-90%. Rezultatele obtinute sunt prezentate in tabelul 2.

Tabelul 2. Determinarea gradului de influenta a inhibitorului de sinteza a etilenei ,, Fitomag”
asupra valorilor unor indici biochimici si tehnologici la fructele de prun de soiul Prezident

Modificarea unor indici biochimici si tehnologici la fructele de prun de soiul
Prezident pe durata perioadei de pastrare
Varianta Pana la pastrare Dupa 30 zile de pastrare
ientei - -
experientet F;rl g;nuﬁfa Continutul de ljzin;li?;?a Continutul de Perisabilitatea
’ : 0 ’ : 0 5 0
ke Jom? glucide, % ke Jom? glucide, % naturala, %
Fitomag 0,2 g/m’ 340 19,6 3,1 21,5 10,80
Fitomag 0,3 g/m’ 340 19,6 3,2 22,7 9,79
Martor 340 19,6 2,2 21,1 11,18
DL 5% - - 0,10 0,20 0,19

Datele prezentate in tabelul 2 denota ca inhibitorul de sinteza a etilenei Fitomag, aplicat la fructele
de prun de soiul Prezident la inceputul perioadei de pastrare a lor In camera frigorifica, a Incetinit
considerabil procesele de maturare, mentinand la un nivel mai inalt fermitatea miezului (cu 0,9-1,0 kg/cm?)
si continutul glucidelor (cu 0,4-1,6% ) fata de fructele din varianta martor. Intensitatea sporita a proceselor
de maturare la fructele netratate cu ”Fitomag” a corelat cu gradul de deshidratare a tesuturilor, care a
fost mai mare cu 0,38-1,39 % in raport cu fructele tratate.

Fructele de mar de soiurile Florina, Renet Simirenco, Idared si Golden Delicious au fost tratate cu
inhibitorul de sinteza a etilenei Fitomag, in doze de 0,1 si 0,2 g/m?, si pastrate timp de 120 de zile la
temperatura de 1°C si umiditatea relativa a aerului de 85-90% in celula frigorifica. Pe duratade pastrare,
atat la fructele din varianta martor, cat si la cele tratate au fost depistate modificari in continutul substantelor
plastice, ultimele, fiind mai pronuntate la fructele martor. Rezultatele obtinute sunt prezentate in tabelul 3.

Tabelul 3. Determinarea gradului de influenta a inhibitorului de sinteza a etilenei Fitomag
asupra valorilor unor indici biochimici §i tehnologici la fructele de mar

Modificarea unor indici biochimici si tehnologici la fructele de mir pe durata a
120 zile de pastrare
Pan a la pastrare Dupa 120 zile de pastrare
Soiul. Varianta 3 3~ S _ _ =\ _ S .
experientei (= B S50 | 22182 |25 (25| S 2 R 5| 25
Sgl 255 2<|E35|E2|ESE|EesS|ES ¢ 23
ERrEIE TR R R IR IR
g El &£ E S El= E O = o“=Elo 2le 25 =
Florina 4,0 8,9
Fitomag 0,1g 2,4 8,66 9,74 0,37 14,93 18,1 2,38
Fitomag 0,2 g 2.6 8,34 8,81 0,25 14,12 17,2 2,36
Martor 0,2 6,88 8,92 0,30 14,16 16,0 268
DL 5% 0,3 0,4 0,1 0,02 0,1 0,4 0,04
R.Simirenco 5,0 11,7
Fitomag 0,1g 3,6 8,96 13,7 0,69 14,63 16,7 141
Fitomag 0,2 g 3,7 8,88 11,6 0,69 14,44 17,5 1,49
Martor 1,5 7,84 10,9 0,44 13,70 16,7 1,65
DL 5% 0,5 0,1 0,4 0,04 0,1 0.1 0,03
Idared 32 10,0
Fitomag 0,1g 2,1 8,58 13,6 0,76 13,5 16,5 1,65
Fitomag 0,2 g 1,8 8,46 10,7 0,51 133 16,5 1,66
Martor 1,4 7,38 10,5 0,51 133 16,0 191
DL 5% 0,1 0,1 0,4 0,03 0,03 0,04 0,03
G.Delicious 32 10,4
Fitomag 0,1g 1,7 8,92 14,0 0,42 17,7 20,7 461
Fitomag 0,2 g 1,4 9,18 13,6 0,50 16,9 19,7 4,65
Martor 0,5 7,38 9,9 0,26 15,7 18,5 526
DL 5% 0,2 0,2 0,5 0,03 0,3 0,3 0,08
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Din rezultatele prezentate in tabelul 3 se observa ca influenta inhibitorului asupra proceselor de
maturare a fost evidenta la toate soiurile de mar luate in studiu. Preparatul utilizat a incetinit procesele
de biodegradare in cazul fructelor tratate, indicii biochimici cercetati inregistrand la finele pastrarii
valorimai sporitein raportcu fructele din varianta martor. Spre exemplu, continutul acidului ascorbic
in variantele experimentale, a fost mai sporit fata de cel al fructelor din varianta martor cu 0,82-4,10
mg/%, continutul acizlor titrabili - cu 0,07-0,26%, continutul glucidelor - cu 0,02-2,00%, iar continutul
masei uscate - cu 0,5-2,2%, in dependenta de soiul de mar cercetat.

Continutul sporit de substante plastice in fructele tratate in raport cu fructele din varianta martor,
constatat la finele perioadei de 120 zile de pastrare, confirma ca preparatul “Fitomag” a incetinit in
mare masura activitatea complexului enzimatic si biodegradarea substantelor plastice implicate in
procesele de maturare (imbatranire) a fructelor. Astfel, la momentul scoaterii de la pastrare, fructele
cercetate s-au evidentiat prin fermitate a miezului, prospetime, aroma si gust mai pronuntate fata de
fructele martor, fapt ce permite sa concluzionam ca perioada lor de pastrare, la necesitate, ar putea fi
prelungita cu inca 30-45 zle.

CONCLUZII

Inhibitorul de sinteza a etilenei “Fitomag”, aplicat in concentratiile recomandate, a manifestat o
influentd deosebita asupra intensitatii derularii proceselor metabolice din fructele de mar siprun cercetate
in perioada de pastrare, ceea ce la final s-a reflectat asupra tempoului de imbatranire a acestora. O
dovada in acest sens este continutul redus al substantelor plastice, implicate In procesele de respiratie,
gradul de deshidratare a tesuturilor si hidroliza polizaharidelor din peretii celulari inregistrate la fructele
tratate In raport cu datele obtinute pentru fructele din varianta martor.

Procedeul utilizat, avand o actiune bine conturata asupra desfasurarii proceselor de maturare la
fructele si legumele climacterice, poate concura avantajos cu metoda de pastrare in ,atmosfera
controlatd”, care In prezent este pe larg utilizata, dar care este si destul de costisitoare.
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ANHAMUKA OCHOBHbIX BUOXUMUYECKUX IINEMEHTOB B
KNYBHAX KAPTO®ENA B NPOLECCE XPAHEHUA

Oxcana 3ABAJ/ICKAA, Anzenuna KOBTYH

Hayuonanvnwiil ynusepcumem ouopecypcos u npupooononv3oeanus Ykpaunwl, Yxpauna

Abstract. Nutritional and biological value of potato tubers is determined by the content of basic biochemical
components, and primarily — dry matter, carbohydrates, proteins, vitamins, etc. The amount of biologically
valuable components also determines the suitability of tubers for processing or for long-term storage and it
depends very much on the varietal characteristics. In this study, different potato varieties grown in the conditions
of southern Polissya of Ukraine, were investigated according to their biochemical and organoleptic indices
before and after the long-term storage. Six potato varieties were used in the experiment, and namely: three
varieties of German origin (Adretta, Bellarosa, Vineta), two domestic varieties (Svitanok kyivs’kui, Borodyans’ka
rozheva) and one Dutch variety (Condor). The highest nutritive and biological value after six months of storage
was recorded by the tubers of the varieties Svitanok kyivs’kui (control variant) and Vineta. A high content of
starch (18.6and 17.2%, respectively) and ascorbic acid (15.5 and 15.6 mg%, respectively) was maintained in these
two varieties. A close direct correlation between the starch content and taste of boiled tubers was established. As
aresult of the correlation analysis it was revealed that the sugar content in potato tubers significantly affect their
susceptibility to rotting (r = 0,84 + 0,11). After six months of storage, the tubers of Vineta variety received the
highest score for the complex of organoleptic characteristics. Consequently, for long-term storage, it is more
advisable to grow the potato varieties Vineta and Svitanokkyivs’kui.

Key words: Potatoes; Storage; Biochemical indices; Dry matter; Starch; Sugars; Ascorbic acid

Pedepar. [TurarenbHast U GHONOTHYECKAs IIEHHOCTDh KIYOHEH KapTodess ompejaensiercs CoaepKaHHeM
OCHOBHbBIX OHOXHMHYECKUX COCTMHEHHH, B TIEPBYIO 0YEPE/Ib — CyXOT0 BEIIECTBA, YIIICBOIOB, OEIIKOB, BATAMHHOB
u T.0. KomaecTBo 6HOI0rHYeCcKy [ICHHBIX KOMITIOHEHTOB OTPENEIIET TAKKE PUTOIHO CTh KITyOHEH K nepepaboTke
WA IIMTENIbHOMY XPaHEHHIO W 3HAYUTEIIHLHO 3aBHCHT OT COPTOBBIX 0COOCHHOCTEH. B cTarbe mpencTaBieHbl
Ppe3yIBTaThl HCCIeOBAaHUs KITyOHEl KapTodens pasHbIX COPTOB, BBIPAIICHHBIX B YCIOBHUAX KHOTO Tlonechs
VKpauHBI, [0 KOMITIEKCY OHOXMMHYECKUX U OPTaHOJICITHIECKUX MOKa3areliel 710 1 110 CJie TTUTENbHOTO XPaHSHHS.
B ormbITe HCTOJIB30BATH LIECTh COPTOB KapTOQENsl, B YaCTHO CTH: TPH COPTAHEMEIKOTO MPOUCXOXKICHUSI (ApeTTa,
Bennaposa, Bunerra), 1Ba — oreyectBeHHOTO (CBUTaHOK KHMEBCKUH, BOpoMsHCKHUI pO30BEIi) U OUH —
uunepianackoro (Kounmop). HauBbICIIyIO MAIIEBYHO K OMOJIOTHYECKYEO LIEHHO CTh M0 CJIE [IECTH MECSTICB XPAHESHHSI
HMeITH KITyOHH copToB CBUTAHOK KHEBCKHH (KOHTPOJIb) 1 BrHeTTa. B HUX COXpaHHIIOCh BHICOKOE COMICpIKaHME
kpaxmana (18,6 u 17,2 % coOOTBETCTBEHHO) M aCKOPOMHOBOW KUCIOTHI — 15,5 1 15,6 Mr %. YcraHoBIeHa TeCHas
npsiMasi KOPPEJALHOHHAS CBSI3b MEXIY COMCPKaHMEM Kpaxmalia ¥ BKyCOM BapeHbIX KiyOHe#. B pesymbrare
MPOBENCHHOTO KOPPEJAILMOHHOTO aHalM3a BBISABICHO, YTO COJICPKAHHE CaxapoB B KIYOHAX KapTodes
CYIIIECTBEHHO BIIMSIET HA CKIIOHHOCTH MX KrHHeHHo (r = 0,84+ 0,11). [Tocrne mecTiMecsi9HOT 0 XpaHEeH!s! BBICIINA
0T 10 KOMILIEKCY OPTraHOJICITUYESCKUX MOKAa3aTeNel NoMyq i KiyOHH copTa BuHerTa. YcTaHOBIIEHO, UTO IS
JUTUTENIEHOTO XpaHeHus HanboJee 1enecoo6pasHo BeIpanuBarh copra Bunerra u CBUTaHOK KHEBCKHIL.

Kirouessie ciioBa: Kaprodens; Xpanenue; buoxummdaeckue nokasarenu; Cyxoe Beriecrso; Kpaxmai; Caxapa;
ACKOpPOMHOBAsI KHCIIOTA

BBEJAEHHUE

B Ykpaune exxeroiHo BeipaiuBaroT 6osee 20 MiTH. ToHH K1yOHeH kapTodens. Ce30H noTpeOneHus
MX B CBEXKEM BUJIC HEIIOCPEJICTBEHHO C TOJIS JI0CTaTOYHO KOpOTKuUi (3-3,5 Mecsia), To €CTh MOYTH
BECh BBIPAIICHHBIN ypOXKail HYy)KHO XpaHUTh B T€UEHUE OMNpeesicHHOTo mepuona. Kaprodens
IMPOAOBOJILCTBEHHOTO 1 KOPMOBOTO HAa3HAYCHUA NPUXOANUTCA XPAHUTH B CBEKEM BUAC B TCUCHHUC 8-9
MECSIIIeB, CeMEHHOM — 7-8. Takum 00pa3oM, P CE30HHOM MPOU3BOICTBE KapToQelis B HallleH CTpaHe
NpOAOJDKUTCIIBHOCTL NE€PUOJa €€ XpaHCHUA 3HAUYUTCIIbHO MPEBLIIACT MCPUOA BbIpalllUBaAHUA
(Ckanernpka, JI.®., Iognpstos, .M., CenpkoB, A.M. 2002).

Copta kapTodes HIMEIOT pa3Hoe CoJiepiKaHne CyXHX BELIECTB, a, CIIeJ0BaTeNbHO, — U Boabl. OHU
PpasIndHbI 110 6I/IOHOI‘I/I‘IGCKI/IM u (1)I/I3I/IOHOI‘I/I‘IGCKI/IM CBOﬁCTBaM, a MOTOMY MHTCHCUBHOCTD ObIXaHUA
KIIyOHEH U BBIXOJ] U3 COCTOSIHUS MOKOsI TOXE pasHbie. CopTa pas3iMyaroTcsi MEXy COO0M TaKKe 10
(PM3MYECKUM CBOWMCTBAM, OT KOTOPBIX 3aBHCHT TPAHCIOPTAOEIBHO CTh, TIOPHUCTOCTh, 00OBEMHAs Macca
Y B IIEJIOM — COXPAaHHOCTh B TeueHue onpenencHHoro nepuona (Kperosuu, B.JI, CanmbroBa, B.T. 1990).
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MHOro41CciIeHHBIMU HUCCIICAO0BAHUAMU YCTAHOBJICHO, YTO XUMHYECKHUM COCTaB Kﬂy6H€I71 u ero
M3MEHEHHs B TIPOLiecce XpaHEHNUs 3aBUCSIT, PEXKJIE BCETO, OT copTa. OJHAKO 3TH IMOKA3aTeNH OCTaOTCs
HE U3YYCHHBIMH JJIsl MHOTHX COPTOB KapTo(enst 0TeUueCTBEeHHOU 1 3apyOekHOH cenekiuu. [loaromy
OJTHOM M3 3a]1a4 HAILIMX UCCIIeI0BaHni1 ObUIa OIIEHKa O CHOBHBIX OMOXUMHYECKHX U OPTAHOJIEITHY € CKIX
MoKasaTeyieil KIyOHeH pa3IMYHON CTEIECHM CIEIOCTH KapToQess pa3sHbIX COPTOB JO M IMOCHE
OJIATCJIBHOTO XpaHCHUA C LCJIbIO BBIACIICHUA HaH60nee MMPUTOAHBIX U3 HUX K XPaHCHUIO.

MATEPHUAJ U METO/bI

Uccnenoanust npoBoamnuck B Tedenue 2009-2010 1. mo MeToauke oJHO(AKTOPHBIX OTBITOB
(€menko, B.O., Konutko, LT, Onpumiko, B.IL 2005). KiyOHu uccienyeMbpIx COPTOB BhIpAIIUBAIN
HAa OTIBITHBIX Y4aCTKaX CeJIbCKOXO03SHCTBEHHOTO HayYHO-TIPOU3BOICTBEHHOTO MpeAnpHsiThs «Poccusi».
XozsiicTBo Haxoautcs B 30He [Toneckst Ykpannsl Ha mpaBoM Oepery uenpa. [lo arpoxmMarnaeckum
W TOYBEHHBIM XapaKTEpUCTUKaM, a TakKe aHHBIM 00 YCIOBHSX PacHpOCTPaHEHHS] BHPYCHBIX
WH(]EKUHH, X035 UCTBO pacloJIOKeHO B Hambosiee ONarompusTHOH 30HE JJIsl BBIpAIlMBaHUS
BBICOKOKau€CTBEHHOTO KapTodes.

Jist onibITa 0TOOp Ay MEeCTh COPTOB, B YAaCTHO CTH: TPH COPTa HEMELKOTO MPOMCXOXKIeHHS (ApeTTa,
Bemnaposa, Bunerta), 1Ba— oredecrseHHoro (CBUTaHOK KUeBCKHiA, BopoastHCKUIT pO30BBIiA) U OJTUH —
Huiepanackoro (Koumop). KoHTposIbHBIC BapUaHThI OMPEACISIUCE JUIS KOKIOUW TPYIIIbI CIIEIOCTH
OTAENbHO. ISl 3TOTO MCHONIB30BAIM OTEYECTBEHHBIE, XOPOIIO H3Y4eHHBIE U PEKOMEHIOBAHHBIC ISt
30HbI [loneckst copra. M3 paHHEcHenbIX COPTOB Uil KOHTPOJIS MCHOJIB30BaNM cOPT bopomsHckuit
PO30BBIi, paiioHUPOBaHHEIN B 1993 1., 113 cpemHepanHuX — copT CBUTAHOK KHEBCKHIA, 3ap ETUCTPUPOBAHHBII
B 1987 . (Karanor copTiB pociuH, NpunaTHUX AJ HOmupeHHs B Ykpainiy 2009 p.).

[NoBTOpHOCTH 3aKIIAAKH [TOJIEBOTO OIBITA YETHIPEXKPATHAS C pEHIOMHM3aIMel. YUueTHas miomais B
noJieBoM orbire cocrasisiia 100 M%. ArpoTexHHKa BbIpallUBaHus KiIyOHEH KapTodelns, NpuHsTas B
MPOM3BOACTBCHHBIX YCIOBHUX. BUHOXUMHUYEcKre W OpraHoJIeNTHIECKUE aHAIM3bI KIyOHeH KapTogens
nepes 3aKJIaaKol Ha XpaHEeHHe U Toclie Hee MPOBOIWIM B HaydyHO-y4eOHOU naboparopun kadenpsl
TEXHOJIOTUH XPaHEeHHS, TIepepabOTKH 1 CTaHIap TH3AIMH TP O AyKIMH pACTEeHHEBOIcTBA HarpionansHOT0
YHHUBEPCUTETa OMOPECYPCOB U IPUPOIOTONBE30BaHus YkpauHsl (T. Kuen) 1o o0menpuHsI ThiM METOTUKAM
(Ckanenpka, JI.®., [ognpsaros, ['1., 3aBaackas, O.B. 2009). B yacTHOCTH M3 OHOXMUMHUECKUX
ToKazaresieli OTp eNesislIM coAepKaH|e CyXOTo BeIeCTBa, Kpaxmasa, caxapoB 1 aCKOPOMHOBOM KHCTIOTHI.
OpraHoJenTu4e CKyto OLEHKY MPOBOIIIIH M0 9-0abHOH LTKaJIe IO KOMIUIEKCY CIEMYIOLIHX TOKa3aTesei:
BHEIIHUH BUJ, LIBET, 3alax, BKYC, YCTOMYHMBOCTh K MOTEMHEHHIO. XPaHWIM KIYOHH B YCIOBHSIX
CTaI[IOHAPHOTO YIIYOIEHHOTO XpaHHIIa 0e3 HCKYCCTBEHHOTO OXJIKACHHU. TeMreparypy B XpaHHIILe
noJyiep kuBaiu B npezaenax +1 — +5°C, OTHOCHTENBHYO BIKHOCTh Bo3ayxa — 85-90 %.

PE3VIIBTATBI 1 OBCYXJIEHUSA

YCTaHOBIICHO, UTO COJICPIKAHUE CYXOTO BEIIECTRA B KIIyOHSAX KoJiebanoch B npenenax 20,2-27,8 %.
Bonbiie Bcero ero Obuto B KIyOHsIX copTa CBUTaHOK KUEBCKUM (KOHTpOJb) — 27,8 % (Tabm. 1).

YeTko#l 3aBUCHMOCTH MEXKIY CKOPOCIEIOCTBIO COPTa U COACPKAHHEM CYXOTO BEIIECTBa He
HaOromanocs. Mexy coiepkaHueM B KIYOHSX Kpaxmaja M CyXOro BellecTBa, KaKk W3BECTHO,
CyLIECTBYET MpsMas MOJOXKUTEIbHAs KOPPEIILIHOHHAs B3aWMOCBs3b. Ha 3ToM Oasupyercs
pacmpoCTpaHEeHHbId B MPAaKTUKE METOJ OBICTPOrO OMpeAeeHHs] CyXHX BEUIECTB M Kpaxmala II0
yAeIbHON Macce KiyOHel. Hanbosbliiee KOJIMUeCTBO CyXOro BEIIeCTBa M Kpaxmalia HaKarIMBaJIH
KiyOHU copTa CBHTaHOK KHEBCKHi (KOHTpOJIb) — 27,8 11 21,2 % COOTBETCTBEHHO.

CopeprkaHue caxapoB B KIIyOHSIX H3y4aeMbIX COpPTOB cocTaBiisuio oT 0,44 10 0,62 % B 3aBUCHMOCTH
ot copta. [Ipu 3TOoM 001mIHMii MOKa3areslb caxapa He KOPPEIUPOBAII C COJEPKAHUEM CYXHX BELIECTB.
AckopOUHOBOM KUCIOTHI cojep)anoch oT 14,1 no 20,4 mr %. [lo 3TOMy noKa3areiaro Takke
oTMUMUIUCh copTa CBUTaHOK KHeBCKHid (KoHTpoJib) 1 Korgop — 20,4 u 18,2 Mr % COOTBETCTBEHHO.
Crnenyer oTMeTHTH OOJblIEE COJEPKAHUE ITOTO BUTAMHHA B CPEAHEPAaHHHX cOpTax (cpeaHee Io
rpymme 15,9 mr %) mo cpaBHEHHUIO ¢ paHHecTeNbIMU (cpeanee mo rpymie 18,3 mr %). lanHblii hakt
MOYHO OOBSCHUTH TEM, YTO BBICOKOE cojiepikanue BuTamuHa C HabmomaeTcs B KIYOHAX MpH
MaKCHUMAJILBHOM KITyOHeoOpa3oBaHHU. Y PaHHUX COPTOB ATOT MPOIECC MPOUCXOAUT PaHbIIE, YeM Y
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Taoauua 1. Codeporcanue 0CHOBHBIX OUOXUMUYECKUX NOKA3amenel 8 KAVOHAX Kapmo et
PA3HBLIX COpMO8 00 3aKIA0KU HA XpaueHue, cpeoree 3a 2009-2010 ee.

Conep>xaHie B KITYOHSAX
H caxapoB aCKOpOMHOBOM
a3BaHHE CopTa CyXOro BellecTBa,| Kpaxmana,
o o (cymm™ma), KHCJIOTHI,
’ ’ % mr %

PanHecniebie copTa
BoponsHChKHiT pO30BBIN 242 185 0,44 16,0
(KOHTPOJIB)
Bemnaposa 22,4 16,7 0,55 14,8
Bunerra 24,8 190 0,48 17,8

CpenHe paHHUE copTa
CBHTAHOK KHEBC KUl 27.8 212 0.57 20.4
(KOHTPOJIb)
Anperra 20,2 144 0,62 16,3
Konmop 23,9 18,2 0,58 18,2
HCPos, % 1,5-1,7

CpelHepaHHUX, YTO W 00ycinoBWIO pazHuly. OgHAKO YTOOBI MOATBEPAUTH BBHISIBICHHYIO
3aKOHOMEPHOCTb, CIIEAYET MPOBECTH TOTIOJHUTEIBHBIC HCCIICIOBAHHS.

Kak B moOom >XMBOM opraHu3Me, B KIyOHAX KapTodesns B MEpHOA XpaHEHHs MPOHCXOIAT
OonoxuMuueckue npeBpanieHus. OT UHTEHCUBHOCTH UX MPOXOXKICHUS 3aBHCAT pa3Mepbl MOTeph,
BKYCOBBIE KayecTBa, YCTOHUMBOCTH K Oosie3HsiM u 1p. CopeprkaHue O0CHOBHBIX OMOXMMHUYECKUX
rokasaTelieil B KiIyOHsaX KapTodess Mocie MIECTH MECSIICB XPaHeHHs IPUBE/ICHBI B Ta0JI. 2.

Tadauua 2. Mzmenenue codepoicanuss OCHOGHVIX OUOXUMUYECKUX NOKA3amenel 8 KIyOHsX
Kapmo@ensi pasHulX COPMO8 3a wecmv meciayes xpauenus, cpeouee 3a 2009-2010 ee.

YO bUTb, TPUPOCT,
ConepkaHu ¢ B KJIYOH SIX ITOCJIE X PaH CHU S
OTH OCH'TE JIbH bl € TIPOILEH ThI
H ackopOu- ackopOu-
a3BaHHe Cop Ta cyxoro | kpax- | caxapos . N
HOBOIA HOBOIf
Bemecrsa,| mama, | (cymma), KpaxmaJa|caxapos
o v 9 KHCJIOTBI, KHCIIOTHI,
0 MT % MmT %
Pannecnensie copra
bopo i ch kit 220 | 16,1 0,80 13,0 12,9 | 818 -18,8
pPO30BBIN (KOHTPOJIB)
Bemraposa 204 14,6 1,16 11,1 -12,5 97,2 -25,0
Bunerra 223 16 4 0,82 14,8 -93 70,8 -12,4
CpenHepaHH He copTa
Couranok knepciuit | -, o 18,6 094 15,5 12,3 | 684 -24,0
(KOHTPOJIB)
AsnperTa 17,8 12,8 1,02 12,2 -11,1 64,5 -25,2
Kownmop 21,5 15,9 0,88 14,2 -12,6 51,7 -21,3

Kak mokasbpIBaroT pe3yiisrarbl UCCIICIOBAHHIA, T10 CJIC IIECTH MECSIICB XpaHSHUs B KITyOHsIX KapToders
CojIep KaHKe CyXOIO BEHIECTBa ObUIO JIOCTATOYHO BBICOKKM, B Tipeneiax ot 17,8 mo 24,8 %. Kak u 10
XpaHEHUs, HAMOOJIBITIeE UX COACPIKAHKUE YCTAHOBIICHO B KITyOHSIX cOpTa CBUTAHOK KUEBCKHI (KOHTPOJIb)
— 24,8 %. B cpenHeM 3a niepuoa XpaHeHus KiryOHu Tepsimu 2,2-3,5 % cyxoro BeliecTsa.

Coneprxanne Kpaxmaia Mo clie XpaHeHHsT B KIyOHSIX H3y4aeMbIX COPTOB K0JieOaioch B Mpefenax OT
12,8 % (copT Anperta) 1o 18,6 % (copt CBuraHok kueckuit). [loTepu kpaxMara B IPOIICHTAX 3a TIEPHO T
XpaHeHust cocTaBisu oT 1,6 10 2,6 %. [Ipu 3TOM, pasHHIBI MEXKTy COpTaMH TI0 TPYIIIaM CHEIOCTH 110
JAaHHOMY TOKa3aTeo He 00HapyxeHo. O4eBUIHO, 9TO 3aBHCHT TOJIBKO OT COPTOBBIX 0COOEHHO CTEH.

B ki1yOHsIX Bcex BapHaHTOB IPH XpaHEHHH YBEIMYHMBAIOCH coepikaHue caxapoB. OJHAKO WX
HakoIJieHHe OblI0 B 00IIeM He3HaYUTENbHBIM, TaK KaK HCCIelyeMble cOpTa CO3JaBalHCh Kak
MPOIOBOJILCTBEHHBIC U MPeJHA3HAYAIOTCS 11 OTpedieHsie B cBexeM BHUe. HakoruieHne caxapos
B I€pUOJJ XpaHCHUA CHMKACT NX BKYCOBBLIC Ka4CCTBA.

3a mepro/1 XpaHeHusT KITyOHeH cofiepyKaHie caxapoB B HUX M3MEHHJIOCH OOJIbIIE, YeM COJIepKaHue
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Kpaxmaja. JT0 3aKOHOMEPHO, TaK Kak caxapa SBJISIOTCS HEelOCPEACTBEHHHIM HCTOYHHKOM BDHEPIHH W
pacxoayloTcsl Ha JIbIXaHWEe, KpOME TOTO, OHH CIIY>Kar MCXOAHBIM MPOAYKTOM CHHTETHYECKHX H
TUJIPOJIUTHYECKHX TPOLIECCOB 0OMeHa, MPONCXOAINX B KTyOHsX. Caxapa, COmIacHO JaHHBIM JINTEPaTypHhl,
SIBJISTIFOTCS TAKXkKE cyOcTparoM Jyist passutusi Gakrepuii u rprdos (Kperopuu, B.JI., Canskosa, B.T. 1990). B
HaIlleM OIbITe HanOOJIBIIIee KOMYECTBO caxapa MOCie IECTH MECSIIEB XPaHEeHUsT YCTAaHOBIICHO B KITYOHSIX
copros bemmtapoza— 1,06 % (#a 0,26 % Gosbliie 1o cpaBHeHHIO ¢ KOHTpOosieM ) u Axperta— 1,02 %. Uerkoii
3aBHUCHMOCTH MEKITY COZIep KaHHEM CaxapOB M TPYIION CIIENIOCTH COPTA 32 0/IbI HCCIIE0BAHHIA HE BBISIBIICHO.

YCTaHOBIIEHO, YTO TIOCJIE IIECTH MECSIIEB XPaHEHHUs! B KITyOHSIX KapTOo]eIsi COAEPKUTCS 3HAYUTEILHOE
koymuecTBo ButamuHa C — B ipenenax 11,1-15,6 mr %. Hanbonbiee ero KoJm4ecTBO COXPaHMIOCH B
KIIyOHsIX copToB BuneTTa 1 CBUTaHOK KMEBCKHUH (KOHTpONb) —15,6 1 15,5 Mr % cOOTBETCTBEHHO.

Haubosee 5KOHOMHO TpaTHIM KpaxMall ¥ aCKOPOMHOBYIO KHCIIOTY B TIEPHOJl XpaHEHUS KITyOHH
coprta BuHeTTa: moTepu B OTHOCHUTENBHBIX IPOIIEHTaX B 3TOM BapHaHTe cocTaBisin 9,3 % u 12,4 %.
Haubomnbiee koJiMuecTBO caxapoB HaKalUMBallK KIyOHHU copTa bemtaposa — ux copepskaHue npu
XpaHEHUH BO3POCIIO MOYTH BBOE. YCTAHOBIICHO, YTO HAKOIUICHHWE CaxapoB B KIyOHSX KapToQers
CYILIECTBEHHO BJIMSET Ha CKIIOHHOCTh UX K THUEHUIO (1 = 0,74).

Kak u3BecTHo, moTpeOnTeH OLIEHHBAIOT KA4€CTBO JIF000# P OMYKIMH MPEXkE BCETO TI0 ee 001iemMy
BUAY, BKYCY, LIBETY, 3allaxy, TO €CTh 10 OpPTraHOJENTHYEeCKUM IMoKazaremsiM. Hambosee BBICOKYIO
JIeTyCTAIOHHYIO OLICHKY 10 KOMIUIEKCY OPraHOJINTHY € CKUX TTOKa3aTeliel 1o cJie XpaHeH s MOy YN
KIyOHM copTa Bunerra — 6,8 6ayna mo 9-6annbHol mikane (Ha 0,7 Oamia OoJIbIIe M0 CPABHEHHUIO C
KOHTPOJIEM ), CaMYI0 HU3KYI0 — KIIyOHHU copTa Anperta (5,2 Oania). OHM UMEH MPECHBIN, BOJITHUCTBIH,
TOPBKOBATHIN NPUBKYC. B pe3ynbrare NpoBeIeHHOTO KOPPEISIIIMOHHOTO aHaIN3a YCTAaHOBJIEHA TeCHAsT
npsiMast KOpPEJSIIHOHHAs CBSI3b MEXKIY COJIepKaHUEM KpaxMalla i BKYCOM BapeHBIX KIyOHEeH — r =
0,87. TlpoBeneHHBIH perpecCHOHHBIN aHaNN3 MT0Ka3ajl, YTO C YBEIMYEHHEM COJIep KaHUs KpaxMaiia B
kiyOHsix Ha 1 % ux BKycC ynyuriaercs Ha 0,24 Gaia.

BbIBO/IbI

Takum 00pa3zoM, MO OCHOBHBIM OHOXMMHYECKMM TOKA3aTeSIsIM JI0 3aKJIa KU Ha XPaHEHHE BbIICIHIICS
copT CBUTAHOK KMEBCKHU i (KOHTPOJIb), B KITYOHSIX KOTOPOTO HAKATITUBAJIO Ch HAMOOJIBIIIEE KOJIMIECTBO CyXOTO
Bemectsa (27,8 %), kpaxmana (21,2 %) u ackopOrHOBo# KuciaoTel (20,4 MT % ). HauBBICIITYO MMHUITIEBYIO U
OMOJIOTYECKYFO IIEHHO CTh 10 CJIE XPAHSHYs IMEJTH KITyOHU cOpTOB CBUTAHOK KMEBCKUI (KOHTPOJIB) 1 BrHerTa.
B HEX coxpaHWIOCh BRICOKOE cozieprkaHve kpaxmana (18,6 u 17,2 % COOTBETCTBEHHO) U acCKOPOMHOBOIA
KUCIoThl— 15,5 1 15,6 Mr %. Hakorenue caxapoB B KITyOHX KapTO(eris B IEPHO XpaHEHUS CYIIECTBEHHO
BIIMSIET HAa CKJIOHHOCTb MX K THUEHHIO. [locie mecTiMecssaHOro XpaHeH s BBICIINIA OaJuT 10 KOMILIEKCY
OPTaHOJICTITHIECKHX MOKA3aTeNIeH MOy KTyOHu copTa Bunerta— 6,8 Oawia no 9-0amisHOM HIKAE.

JUytst JUTATENTBHOTO XpaHEHH st HAHOOJIee 11eT1ecO00pa3HO BhIpAIBATh cOpTa BiHeTTa 1 CBUTAHOK KMEBCKHIA.
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BOJIEBHU MHOIONIETHEW OPEBECUHblI B ArPOLIEHO3AX
BUHOINPAAHUKOB CEBEPHOIO NPU4YEPHOMOPBA U
OCOBEHHOCTU UX PA3BUTUA

E. IlImamkosckasn
Hayuonanvnoni Hayuneiii Llenmp « Mncmumym eunozpadapcemsa u
sunoodenust um. B.E. Taupoeay, Ykpauna

Abstract. Over the last decade, the diseases attacking vine perennial organs, widely occurred in the vineyards
of southern Ukraine. They adversely affect plant condition and resistance to other diseases, leading to the
decline and death of grapevine bushes. As the result of the phytosanitary monitoring, conducted in the period
2009-2012 in the vineyards situated in the Northern Black Sea region (Odessa, Nikolaev and Kherson regions of
Ukraine), a complex of grapevine wood diseases was detected: black spot (excoriosis, the causal agent is the
imperfect fungus Phomopsis viticola Sacc.), infectious dead-arm of grapevines (Eutypa armeniaceae Hansf. et
Carter, Sphaeropsis malorum Peck.) and esca or apoplexy of grapevines. A dependence was established between
plant age and disease spreading. In the young vineyards (aged 5-6 years) a lower intensity of affection was
recorded - almost two times lower - than in the older vineyards (aged 10-15 years). The degree of attack ranged
from 15 to 32% (black spot); 25-50% (infectious dead-arm of grapevines); and from 1-5% to 3-10% (esca). Also,
a close relationship between the development of diseases and the weather was established.

Key words: Grapevines; Wood diseases; Infectious dead-arm disease; Black spot; Esca

Pedepar. B mocnenee necsTriieTie Ha BUHOTPATHUKAX FOTa YKPAMHBI IMIAPOKOE PACTIPOCTPaHEHUE IPUOO PEITH
00JIe3HH, KOTOPBIE OPAYKAIOT MHOTOJIETHUE OPraHbl BHHOTPAIHBIX KYCTOB, 00YCIIABIMBAIOIIHE YTHETCHHE 00IIIEro
COCTOSIHMSI M YCTOMYMBOCTH PACTEHHUI K JAPYrHM OOJIE3HSIM, UTO MPUBOINT K YCBIXAHUIO M rMOesH pacreHus. B
pe3yIbTare (PUTO CAHUTAPHOTO MOHHTO pHHranpoBeeHHOTO B 2009-2012 IT. Ha BUHOTPaTHBIX HacaKIeHUIX CeBEpHOTO
[MpraepHomopbst (Onecckoit, HukonaeBckoii n XepcoHCKo# oGnacteii YKpauHs!) ObLIBBISIBIIEH KOMITTEKC 00JIe3HeH
MHOTOJIETHE! JAPEeBECUHBI — YepHas TSI THUCTOCTh (IKCKOPHO3, BO3OYIUTEND - HECOBEPIIEHHBIH TpHd Phomopsis
viticola Sacc.), nH(EKITMOHHOE YChIXaHUE PyKaBoB (dyTurio3 Futypa armeniaceae Hansf. E Carter, 9epHBIi pak
Sphaeropsis malorum Peck.) v 3cka, WX anOTUICKCHSI BUHOTPa . YCTAHOBJICHA 3aBUCHMO CTh PACIIPO CTPAHCHUS
OoIe3Hel 0T Bo3pacra BUHOTPAHOTO pacTeHus. HaMoJopIX BUHOT pagHUKax (BO3pacToM 5-6 JIET) MHHTEHCUBHOCTh
MTOPKEHUS TIOYTH B JIBA pa3a HIDKE YeM Ha HacakneHustX Bo3pactoM (10-15 net). [TopaskeMOCTh KyCTOB BaphHpOBaja
ot 1510 32 % (uepHast mITHUCTOCTH); 2 5-50% (MH( eKIMOHHOE YChIXaHHEPYKABOB); OT 1-5% 1o 3-10% (3cka). Taxxke
YCTAHOBJICHA TECHAS CBSI3b Pa3BUTHS 3a00JICBAHMII C TOTOAHBIMH YCIOBHSMH.

KmoueBnie ciioBa: Bunorparn; boesan apeBecrnbr; IHQEKIMO HHOE YehIXaHHe pyKaBoB; UepHast ISITHUCTOCTh; Jcka

BBEJAEHHUE

Bone3nu npeBecHbl Ha BUHOTPAIHBIX HACAKACHUSIX MHTEHCUBHOTO THIIA CBOEH paCIIpOCTpaHEeH-
HOCTBIO U BPEIOHOCHOCTBIO OTPaHUYMBAIOT IPOAYKTUBHOCTb M IOJITOBEYHOCTh KyCTOB. 3a001eBaHus
BBI3BIBAIOTCS PA3IMYHBIMU O IPHUPOJIE BO3OYIUTEISIMH, OTIIMYAFOTCS IO CUMIITOMAM TPOSIBIICHUS U
OCOOEHHOCTSIM PaCIpOCTPAHEHUsI, 2 MEPBI OOPHOBI C HUMH UMEIOT CIelM()UISCKUE 0COOCHHOCTH.
PasButue, Bpe1OHOCHOCTb, XapaKTep MPOsIBICHHS 00JIE3HEH MHOTOJICTHEH AP EBECHHBI CBSI3aHBI TAK)KE
U ¢ HeONaronpusATHEIMU (DakTOpaMHu OKpYKalollel cpelpl — MOAMEpP3aHHEM KYCTOB BHHOTPAJA,
MMOYBEHHOMW M BO3YIITHOM 3acyxoii (Acpues, D.A. u ap. 1986).

XapakTepHOil 0COOCHHOCThIO MH(EKIIMOHHBIX 3a00JIeBaHNUN SBISETCS MX CBOWUCTBO JIETKO
nepeaaBarhCsi OT OJHOTO PAacTEHUS K JPYroOMYy M NPH OJNArompUsTHBIX YCIOBUSX Pa3BHBATHCS Ha
BHUHOTPAJIHBIX HACAKICHHSX 10 THITY MU(PUTOTHH.

MOHHTOPHHT MO3BOJISIET YCTAHOBUTH MOMEHT H CTETICHb [TOP&KEHHUS PACTEHHI, CKOPO CTh Pa3BUTHS
WH(EKInH, BpeMsl 3aBepIIeHNs] MHKYOAI[OHHBIX TIEPHOIOB U Apyrue GakTtopsl Oose3Hn. D10 AaeT
BO3MOKHOCTB OTPEIENHTH ONTUMAJIBHBIN CPOK TPOBEICHHUS 3aIIUTHBIX MEPOTIPHUSITHIA, 000D CPEACTB
3aIUThI © HOPMBI MX BHECEHHSI B PAMKAX TEXHOJOTHYECKHX CXEM, OTPAOOTaHHBIX [UIi BOBMOKHBIX
TeKyIHX GUTOCAHUTAPHBIX U arpoKIMMaTuieckux ycinosuit (Camoiinos, FO.K. u ap. 2009).

B cBsi3u ¢ 3THM, 1IENbI0 HAIIMX MCCIIeI0BaHUM SBUIOCH MPOBeICHHE (PUTOCAHUTapHOTO MOHUTOPHHIA
U U3ydeHune 0coOEHHOCTeH pa3BUTHS 00JIe3HEH MHOTOJIETHEH ApEeBECHHBI BHHOTPA/1a Ha HACAKICHUSIX
Cesepnoro [IpuaepHoMOpBS.
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MATEPHUAJI U METO/bI

MarepuanoM i pOBeIEeHUs HCCIeOBAaHUN CIy>)KMIM BUHOTpa/iHble HacaxaeHus: CeBepHOro
[puuepuomopss (Oxecckoii, Hukonaesckoit u XepcoHckoii oonactelt Ykpaunsi). @UTocaHuTapHoe
COCTOSIHHE PacTeHHI BUHOTPa/a OIIEHUBAIA Ha Pa3HbIX (pazax MX pa3BUTHSL, CONIACHO OOIIENPUHSATHIM
metoaukam (Kozaps, .M. 2005; Axymmna, H.A u np. 2006). B noseBbIx ycIIoBUSAX Ha TPOTSIKEHHN
2009-2012 rT. .METOAOM BHU3YaIbHBIX HAOIIONEHUI YCTaHABIMBAIM CTENEHb PACIPOCTPAHEHUS U
WHTEHCUBHOCTH Pa3BHUTHS 3a00JIeBaHUI MHOTOJICTHEH IPEBECHHBL.

PE3VJIBTATBI 1 OBCYXJIEHUSA

B pesynbrare npoBeeHHOTO (PUTOCAHUTAPHOTO MOHUTOPUHTA OBUT BBISBIICH KOMIUIEKC O0Ie3HeH
MHOTOJICTHEH ApEBECUHBI — UePHAs! MATHUCTOCTD (9KCKOPHO3, BO30YAHUTENH — HECOBEPIICHHBIH TPpH0
Phomopsis viticola Sacc.), nHpekMoHHOE yChIXaHue PyKaBoB (3yTuro3 Eutypa armeniaceae Hansf.
et Carter, uepHblii pak Sphaeropsis malorum Peck.) v 5cka, W arloOTUICKCHs BUHOTPAIa.

MapmpyTHbIe 00ClieIoBaHMsI B Hadalle BereTaluy MoKa3ajid Ha Mepe3uMOBaBIIEH OIHOJICTHEH
JI03€ ¥ T0J KOpod mTaMOOB M PYKaBOB HAJIMYKE CIIOPOHOIICHHUS — BBIIBETIINE y4dacTKd. [lpu
noBeiieHUH Temnepatypbl Boiie 10eC Ha HUX 00pa30BBIBATUCH MJIOAOBBIE Tena rpuba —
MHOTOYHCIICHHBIE YEPHBIE TOYKH — MUKHU/IBL, U3 KOTOPBIX BIIO CIIEICTBUH BBIXOIMIIH CTIOPBI A 3apayKainn
y)KE€ MOJIOJIbIC BETETUPYIOIINE YacTH KycCTa.

YcTaHOBIIEHO, UTO Ha BUHOTPaAHBIX HacaxaeHusax CeBepHoro [IpuaepHOMOpPHS HHTEHCHBHO CTh
MOpaKeHHs BBI3PEBLICH JIO3bI YEPHOH MATHUCTOCTHIO 3aBHCUT OT BO3pacTa KycTOB. B mpenenax
HCCIIeyeMbIX COPTOB IMOKa3aTedb pa3BHTHs 3a00JieBaHUs HA BHI3PEBIIHMX NoOerax BHHOTpala
BO3pacTaeT Ha HACAXAEHUIX KycToB Bo3pacToM 10-15 ner (32 %) u ymeHbIIaeTcsi Ha MOJIOABIX
BHHOTpagHuKaX (10 15 %), He3aBHCUMO OT 00JIACTH, B KOTOPOH npoBeieHb! 00ciienoBanus (Puc. 1).
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Pucynok 1. Aumencusnocms nopasicenus 4epuol NAMHUCIOCMbIO (8bl3pesuieli 103bl)
sunozpaonvix Hacadcoenuti Ceseproeo Ilpuuepnomopos, 2009-12 ze.

B nocreyrorye (haspl pa3BuTHs pacTeHHi BUHOTPaaa (hUTOCAaHUTAPHBIC 00CIICI0BaHHS TIOKa3ayy,
YTO eXero1HO 0k0JI0 30—40 % KycToB MPOSBIISUT CHMITOMBI, XapakTepHbIE JUIs paCTeHUH, HOpaKeHHBIX
BO30yIUTEISIMU MH(MEKITMOHHOTO ycbixanus Sph. Malorum v E.armeniaceae. KycThl XapaKTepU30BaNCh
3aIePKKOM PACITYCKAHMS TJ1a3KOB, CJIA0bIM Pa3BUTHEM ITOOETOR, MEJIKOJIMCTHOCTHIO C Ie(hOpMUP OBAHHBIMHU
JIMCTOBBIMH TTaCTHHKaMU. Ha rmonepedHoM cpese pykaBoB, POXKKOB H IUIOZIOBBIX 3BE€HEB MHOTOJICTHEH
APCBCCUHLI BLIABJIAJIMCh KOPUYHEBBIC ITATHA, KOTOPLIC OXBATbIBAJIM YaCTh WJIN BEChb CPC3.

Hamu YCTaHOBJICHA TECHas CBA3b PA3BUTUA 3360HeBaHHI7], BBI3bIBAIOIUX YChIXaHNC BUHOTPA/IHBIX
KYCTOB, C [TOT'0THBIMH YCJIOBHSIMH, & TAKOKE BOCIPHUAMYHBOCTHIO COPTOB U BEIMIHHO I HH(EKIIMOHHOTO
3araca rpu0oB Ha Jio3e. Tak, aHaau3 MeTeopOJIOTHYECKUX MoKa3zarenel nepuoja pereranuu 2009-12
IT. TIOKa3bIBaET, YTO PE3KUe Nepenaabl TeMIeparypsl U BIRKHOCTH BO3/AyXa (0CaaKH) B 3UMHHUI U
BECEHHHUH NEPHUOAbl HCTATUBHO BJIMAIOT Ha BUHOTPAAHLIC PACTCHUA, OCH36H§I$I HUX pOCT, yMCHbIIad
HMHTCHCUBHOCTD IIpoLecca (I)OTO CHHTEC3a B JIMCThAX (HO)KGHTGHI/IG), YTO B KOHECYHOM HUTOI'C CHUXKACT
CIIOCOOHOCTh PACTEHHS MPOTHBOCTOSITH 3200JICBAaHUSIM.
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B pesynbraTte o0cieqoBaHus BUHOTPAIHUKOB B Xxo3sicTBax Ompecckoii, HukonaeBckoi u
XepcoHCKoi 001acTel YKpauHbl ObLIO YCTaHOBJICHO, YTO B 3aBUCUMOCTH OT BO3pPacTa HaCaXKICHUMN
MHTCHCUBHOCTD YChIXaHUS HaCaKIeHHUN yBelmuuBaiack ¢ 25 10 50 % kycros (Puc. 2).

B

s 4

Opecckas ofn.
Hwkonaseckas
afn. ¥opromkan
ELE]

Pucynok 2. Humencugnocmo nopasicenuss ( %) uH@BEKYUOHHLIM YCLIXAHUEM KYCMOG
sunozcpaonvix Hacadcoenuti Ceseproeo Ilpuuepnomopuos, 2009-12 ze.

XapaKkTepHbIMA CUMITOMaMHU MOBPEXACHUI B MEPHOJ Havaia co3peBaHHs SAroa ObuiH —
MpeKpalieHue po cTa NoOEToB, TIOTEMHEHHE U MOOYPEHUE SITOIT, TIOSBJICHUE HA MHOTOJICTHEH JIPEBECHHE
I‘Hy6OKI/IX HCKPOTHUYCCKHUX IIATCH. HaH60ana;1 UHTCHCUBHO CTh MOPAXKCHUA I/IH(l)eKHI/IOHHI)IM
yChIXaHUWEeM HaOmtogaeTcs Ha (OHE BBICOKOW TEMIIEPaTyphl, JOCTHTAIONMCH TOJ MPSAMBIMU
cosHeuHbiMU Jiydamu 30 °C u 6oree.

B nocnenHee Bpemst Ha BUHOTPa HBIX HacakneHusix CeBepHoro [ IpruepHOMOphs HAOMONACTCs CUITBHOES
Pa3BUTHE 3CKU JIBYX THIIOB, OTNIMYAIOIIMXCS M0 CTEIEHHU MOpKeHUs KycToB. [lepBbIii THI pOSIBIISETCS
OOBIYHO B CAMBIC KaPKHUE MECSIIbI (UIOJTb, aBIYCT) M XapaKTEPU3yeTCsl OBICTPBIM YBSIJITAHUEM U THOCIIBIO
pacrenus (anorviekcus ). Hanboree pacipocrpanenHas (hopma 3a00JieBaHus — XpOHUYECKast (BTOPOY THIT),
KOTOpast MOXKET Pa3BUBAThLCS IPH HEBBICOKHUX TEMIIEPATypax U JI0 CTarO4HO BBICOKOM BJIAXKHO CTH BO3yXa.
[Ipu3TOM NOpa’keHHbIE KyCThl OTIIMYAKOTCS OT 3710P OBBIX KEJITOM WK KPaCHOM OKpacKoi TMCThEB. TkaHn
MEXKTY YKUJIKAMH T10 CTEIIEHHO 3aChIXal0T, JIUCThs OmajatoT. [lop asxeHHbIE KyCThI OTCTAIOT B POCTE, MOOETH
MX UIMEIOT YKOPOYCHHBIC MEKI0Y3JIHsI, 00pa3yroT MHOTO MAChIHKOB.

B 2009 roy Ha KOHEII BEreTalMoOHHOTO Ieprojia 3a00eBaHue pacipocTpanmiioch Ha 30 % kycros, a
pazButhe — Ha 15-20 %. B 2010 roxy pactpocTtpaHeHre U pa3BUTHE SCKH, 1o cpaBHeHMO ¢ 2009 rogom,
ObUIO MEeHBIIMM. BbICOKME TemmepaTypbl B 3TOT T0Jl OJaronpusSTCTBOBAIA Pa3sBUTHIO 3CKU TI0 THITY
aroIUIeKCHH, OBICTPOTEUHOMY MO PKEHHIO H MOJIHOM rMOeI BCEro pacTeHus1. ITO sIBJICHHE ObII0 0TMEYEHO
HAMH B MIEPBOY JICKaJIC UIVIS HA HEKOTOPBIX KYCTaX KJIAaCCHYECKUX TeXHUYECKUX COPTOB BUHOTPAJIA.

[NepBbie cumnToMbI Iopaxenus 3ckoii B 2011 roy ObUIH BBISIBJICHBI BO BTOPOH JIeKaJie UIOHS, Ha
eIMHAYHBIX KycTaxX. Ha mopakeHHBIX pacTeHHsX Oblla 3aKcHpoBaHa HadallbHAS CTaIus Pa3BHTHS
3a00JIeBaHMsI, KOTOPAasi BhIpaKalach B U3MEHEHUH OKpacku JiCcTheB. CTerneHb pa3BuTHs 00JIC3HU Ha
pa3HbIX copTax gocrurana 6,5 %.

YenoBus 2012 roya cTanu HEONArONPUATHBIMU JIJISL Pa3BUTHS 3CKU. boJie3Hb ObUIa IUATrHO CTH-
pOBaHa B TPETheEi JIekajie Masi Ha HeCKOJIbKUX KycTax copta Kabepaue—CoBunboH. Ha BUHOTpagHHKax
cTapiie 15 et nokasareib «pacipocTpaHeHue 3a00JICBaHMs» Ha KOHEI] BEreTal[MOHHOTO MEPHOojIa He
npesbiman 5,0 %. Ha Gonee crapeix HacaxaeHusx oH 0bu1 oT 10 % u Boime (Puc. 3).

[o pe3ynsraram o0cieI0BaHNS O CHOBHBIX BUHOTPAJHBIX HACAXK]ICHUH XO3SHCTB 10ra YKpauHbl ObUTH
BBISIBJICHBI HAMOOJIee MopakaeMble 0OJIC3HBIO COPTa M YCTAHOBJICHA 3aBUCHMOCTH PACIIPOCTPAHCHUS
3CKU OT BO3pacTa BUHOIPATHOTO pacTeHus. Ha BHHOTpaJHBIX HACAKICHHUAX BO3PAcTOM 5-6 JieT
pacrpocTpaHeHue 3aboieBanus cocTaBisuio 1-5 %, Bo3pactom 10-15 sier — 3-10 % (Puc. 4).

B cBs3u ¢ TEM, 4UTO 6OHG3HI/I MHOTOJICTHEHN APEBECHUHLI BBI3BIBAIOTCA PAAOM IMATOICHOB, MCPhI
00pBOBI ¢ HUMH 3HAYUTENBHO YCIOXKHEHBL [Ipu cocTaBieHHH CHCTEMBI 3alIUTHBIX MEPOIPHATHI
CJIEAYCT YUUTHIBATH OCO6GHHOCTI/I Hnux 6I/IOHOI‘I/H/I, 33KOHOMepHO0TeI71 Pa3sBUTUA U MATOJIOTNMYCCKOTO
)Z[eﬁCTBH)I. KpOMe XUMHUUYCCKUX CPpCACTB 3allUMThl HAa BUHOTPAAHBIX HACAXKIACHHUAX CICAYET
HCIOJIb30BAaTh U PAJ] arpOTCXHUYCCKUX IMTPUCMOB. B kauecTBe HpO(bI/IHaKTI/I‘IeCKI/IX MCp HeO6X0)II/IMO:
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Pucynok 3. Aumencusnocmv nopagiceHuss 3ckou 8uHoepaonvix nacaxicoenui CesepHozo
Ipuuepnomopws, 2009-12 ze.

a) BO3pacCT HacaXACHUN 5-6 jeT

O ec CKMi YepHbIA

Koponeea 1,5% 2%

BocTopr 4,6%
My CKAT 008 Ce KMl
3,8%
Apkaaun 4,4%
0) Bo3pact HacaxkaeHuii 10-15 et
Cyxonumans kui
Benwit 6,93

Anurome 3 6%

Monpoea 38%
WapacHs 2.4%

OAaeccruid JepHeil
g%

Apkaaua 4, 6%
KabepHe COEHMHBEOH
0,6%

Pucynok 4. Pacnpocmpanenue 3cku Ha pasHo803pacmHbIX 6UHOSPAOHBIX HACANCOEHUSX,
HHI] «MBuB um. B.E. Tauposay, 2012 .

- m30eraTh KpyIHBIX paH Npu 00pe3Ke;

- UHBEHTAph NI CyXOH U 3eJIeHOM 00pe3KH mepej HaualaoM BBIIOJIHEHHS ONepauuil peryaspHo
MPOTHPATh 1e3UHUIHPYIOIIUM PACTBOPOM;

- 00pe3aHHy0 JI03y YTHIM3UPOBATh 3a Mpe/ielaMH y4acTKOB.
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BbIBO/IbI

Hamu BbIABIEHO, UTO B MOCJEIHEEe BpeMs Ha BUHOTpPaAHBIX HacaxaeHHsAX CeBepHOTO
[MpuuepHOMOpPBsT HabmIOAAETCS BBICOKAsl CTENEHb paclpoCTpaHEHUs W pa3BUTH OoJie3Hel
MHOTOJIETHEH APEBECHHBI — HH(EKIIMOHHOTO YChIXaHus (YepHOE O TMHPAHHE PYKaBOB, DYTUIIO3), YePHO N
MSITHUCTOCTH M 3CKH. J[7151 CHY>KeHMs! MH(EKIMOHHO M Harpy3KH ¥ TOBBIIICHUS YCTOHYUBOCTH PaCTCHHI
K O0JIE3HIM CIIEAYeT MPOBOAUTH UX MPOPHIAKTHYECKYIO H HCKOPEHSIOIYI0 00pab0TKy XUMHUIECKUMHU
CpEACTBaMU 3alllUThl, COBMEIIAS €€ C arpOTEXHUYECKUMH METOJIaMU OOpHOBIL.
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ECTECTBEHHOE BOCCTAHOBJIEHUE PLEUROTUS
OSTREATUS B YINIUYHbIX HACAXOEHUAX WU
NMAPKAX TOPOOA JIbBOBA

Muxaun JIECH
Hayuonanvnoui necomexnuueckuti ynueepcumem Yxpaumsi, 2. JIv6os, Ykpauna

Abstract. Studying the natural regeneration of Pleurotus ostreatus inthe urban environment has an important
role for the comprehensive investigation of habitat conditions of macromycetes. In forest site conditions of
Roztochya Pleurotus ostreatus is found in the growing and mature pine-oak, pine-beech and hornbeam-oak-
beech stands. The wood in the second and third stages of decomposition serves as a substrate for these
macromycetes: weakened and dead standing hardwood trees, stumps and trunks. Oyster mushroom usually
growths inthe forest site conditions B2, B3, C2 - C4 and D2, D3. Stand density ranges from 0.5 to 0.8. In forest site
conditions D2 and D3, an abundant grass cover and bushes are encountered, which promote the optimal growth
and development of the fungus. This paper presents the results of studies of oyster mushroom development in
street plantings and parks of Lviv city. The abundance of the fruiting bodies of Pleurotus ostreatus was established
using the scales of Drude and Haas. The least number of studied macromycetes were noted on Zelyonaya street,
where this species occurs singly (solitariae). They are more abundant in the streets Varshavskaya, Krasnaya
Kalina, Lychakovskaya (copiosae 3). Small amounts ofthese mushrooms were found in Valovaya, Golovatskogo,
Snopkovskaya (sparsae) streets. In the studied plots, Pleurotus ostreatus mushrooms show spontaneous
dispersion in the populations. In general, the climatic and edaphic conditions of Lviv city have a positive
influence on the development of Pleurotus ostreatus.

Key words: Pleurotus ostreatus; Natural regeneration; Towns; Climatic conditions; Edaphic conditions

Pedepar. V3ydeHue ecrecTBeHHOTO BO300HOBICHUS Pleurotus ostreatus B TOPOICKOU CPEIC UTPACT BAXKHYIO
POJIb MPH KOMILIEKCHOM HCCIEI0BAHHUH YCITOBUI MECTOOOUTAHHI MaKPOMHUIIETOB. B 11ecOpacTUTENBHBIX YCIOBHAX
Pacroubst Pleurotus ostreatus BcTpedaeTcsi B J03PEBAOIINX U CIIEIBIX COCHOBO-YOOBBIX, OYKOBO-COCHOBBIX H
rpaboBo-1y00B0O-0yKOBBIX HacaxkAeHMsIX. CyOCTParoM JIJIsl 3THX MAKPOMHUIIETOB CITY)KHT IPEBECHHA HA BTOPOH U
TPEThEii CTAIUSIX PAIOKEHHS : OCIAOICHHbIE U MEPTBBICCTOSIIIHE IEPEBb s IMCTBEHHBIX TOPO/I, [THH, CTBOJIBL Beriienka
0OBIKHOBEHHAst OOBIYHO PA3BMBAETCS B JIECOPACTUTENBHBIX yenoBusix B2, B3, C2 - C4 u /12, [13. [TonHoTa 3THX
HacaxJIeHu Haxomures B penenax 0,5-0,8. B necopacrurensHbIX yenosusix JI2 u JI3 wacto BecTpeyaeTest OO MITbHBIH
TPABSHOM MOKPOB U KYCTBI, KOTOPBIE CII0 COOCTBYIOT ONTHMAIEHOMY PO CTY M pa3BHTHIO I'puba. B cTatbe mprBeeHbI
PEe3yIbTaThI HCCIIeTOBAHUIA PA3BUTHS BEIICHKH OOBIKHOBEHHOM B YITMYHBIX HACAKICHUSX U Mapkax ropoaa JIbBosa.
Oo6wunue mwio0BbIX Ten Pleurotus ostreatus ycraHoBieHO ¢ ToMoIbo mkan oowus O. Jpyne u I. 'aaca. Menee
BCETr0 HCCIIETyeMbIX MAKPOMHUIICTOB OTMEUCHO Ha Y1. 3€JICHOM, TIe IaHHBINA BHJ] BCTPEYaeTCsl OMHOYHO (solitariae).
Bonee oOwibHEI OHM Ha ymunax Baprmiackast, Kpacnoit Kanunebl, JIsraakoBckas (copiosae 3). B HeOombmmx
KOJIMUECTBaX I'pHOBI paccestHbl Ha yiax Basosas, [onoBankoro, CHonkoBckast (sparsae). Ocobsim Pleurotus
oStreatus Ha WCCIEMYeMbIX MPOOHBIX yU4acTKax MPHCYIIE CIIOHTAHHOE pa3MElICHKEe B MOMYLIIUIX. B menom
KJIMMaTHYeCKHUE 1 anaduiecKue yeaoBusi ropoia JIbBOB MOJ0KUTENBHO BIHSIIOT HA pasBuTHe Pleurotus ostreatus.

KaroueBsle ciioBa: Pleurotus ostreatus; EcrectBenHoe Bo3oOHOBIeHHMe; [ opoza; Kimarnaeckue ycinoBus;
Dnaduyeckue ycloBus

BBEJAEHHUE

HccnenoBanus MaKpOMHIICTOB B Mpe/eiax ropojia UrParT BAKHYIO POJIb: JIAIOT BO3MOYKHOCTb
OLICHUTh COCTOSIHIE OKPYIKAIOLICH CPEeIbl M BIIMSHUE €€ Ha Pa3BUTHE IICHHO30B; OTIPE/ICIISIOT YCIOBHS
9KCTEHCHBHOTO BBIPAIIMBAHKS ChEJOOHBIX TPHOOB; MO3BOJISIOT CYIUTh O MPHUTOIHOCTH OHOTEICHO-
THYECKOM CPeIbl /IS Pa3BUTHS KUBBIX OPTaHU3MOB.

Llenbro HaCTOSIIMIA paOOTHI SIBIISIETCS HCCIICIOBAHNE €CTECTBEHHOTO pa3BUTHst Pleurotus ostreatus
B Topoze JIeBoBe (Ykpauna). [lockoiibky BellleHKa OOBIKHOBEHHAS SIBJISICTCS ChEAOOHBIM BHUJIOM,
HCCTIEIOBAHUS aKTyaJbHBI C TOUKH 3PCHUS OTPEAeICHHs YCAOBUM, KOTOPBIE CITOCOOCTBOBAIN OBI
9KCTEHCHBHOMY CITOCOOY BhIpalMBaHus TPUOOB (IpeBecHHa, MUKPOKIIUMAT, BIAXHOCTbH, CIOCO0
OCBETICHHUS U T. JI.).

I'pubkI pona Pleurotaceae 00aiarOT PSIOM IICHHBIX KQYECTB M MPEUMYIIECTB MEPe]l IPYTUMHU
KyJTBTHBHPYEMbIMU Tprbamu. BellieHka OYeHb TEXHOJIOTHYHA, UMEET BBICOKYIO CKOPOCTh pPOCTa M
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3HAYUTENHHYIO0 KOHKYPEHTO CII0 COOHO CTh PUMEHHTENBHO K 10 cTOpoHHeH Mukpoduope. [lo gaHHbIM
psna asropoB (dynka, L.A. u ap. 1992), rpub pacter Ha pa3JIMYHbIX EUTIOJIO3HO- M JIMTHUHOBME-
HIAIOIIMX PACTHTEIBHBIX OTXOJaX CEJIbCKOTO XO3SHCTBA, MUIICBOW W JiecomepepadarbiBaromei
MpOMBIIIJIeHHOCTH. Ha 0CHOBe pe3y/ibraroB MHOTOJIETHHUX HCCIIEOBAaHHH XHUMHUYECKOTO COCTaBa
BEIIEHKH yCTAHOBJICHO, YTO OHA CONEPKUT BCe HEOOXOIMMBIE OpTaHU3MY YelloBeKa BelecTBa (OenKH,
KHPBI, YIVIEBOJbI, MUHEPAIIbHBIE COJIM, BUTAMHHBI, ITUIIEBBIC BOJIOKHA) W UMEET MPH 3TOM HH3KYIO
kanopuitHocTh (27 xkan) (Lamanosa, U.3. u np. 2002).

YeTaHOBNEHO, UTO caMOe OBICTPOE Pa3BUTHE ILTOJOBBIX TEJT BEICHKH OOBIKHOBEHHOM MPOUCXOTUT
Ha MATKUX NMOpojax (TOMOJb, KallTaH OOBIKHOBEHHBIH, SI0JIOHS ), Xy>Ke Ha TBEp/bIX mopoaax (Tpad,
rpyma) (Kyuepsseriii, C.B. 2007). HccneqoBaHo Tak:ke BIUSTHUE COJIM U CIIO c00a POM3BOJICTBA HOBBIX
BHAOB (epMEHTHPOBAHHOW MTPOAYKIIUN Ha O CHOBE KYJIETUBUPYEMBIX TPHOOB BEIIEHKH OOBIKHOBEHHO I
1 oBoIIeH (MOPKOBB, TIEpell ClIaKnil) Ha TUHAMHUKY HAKOTIJIEHHSI MOJIOYHOM KHCIOTHL. ClenaH BeIBO/,
YTO CIOJIE30BaHUE OBOIIEH CTII0 COOCTBYET YCKOPEHHIO IpoLiecca (hepMeHTaI|H, MO3BOJISS OTYIUTh
TOTOBYIO MPOAYKIKIO Ha 4 iHs panblie KoHTpos (Tpuauyk, A. u np. 2011).

B Ykpanne npoBosTCs UCCIIEI0BaHHS HHBIX YCIOBHO CheJOOHBIX TPHOOB B YCIOBHUSX TOPOACKUX
sKOoCHCTeM. B wacTHOCTH, B pe3ynbrare uccieloBaHuii B Topone Onecce M eTo OKPECTHOCTSIX
oOHapyKeHO 54 BUJla MaKpOMHUIIETOB, KOTOPHIE BXOASAT B COCTAaB JBYX OTAEJOB, ABYX KIAaccoB, 6
MoPSIIKOB, 16 cemeiicTs, 32 ponoB. B npeaenax ropoaa Haifeno 14 BUAOB, a B MPUTOPOIHBIX paiioHax
—49. B cocTaBe MaKpOMHIIETOB BBISIBIICHBI CICAYIOLINE YKOJIOTHIECKHE TPYIIUPOBKU: TYMYCOBEIC
carpotpodsl (25 BunoB), keunotpodsl (16), monctunounsie canpoTpodsl (8), MUKOpPHU3HBIE TPUOBI
(3), xormpotpodsi (2). [To x035HCTBEHHOMY IPHU3HAKY HCCIIEAyeMasi MUKO(IIOpa Mmoapa3aeisiercs Ha
cbenoOHble TpubHl (17 BHIOB), HECHeNOOHBIE U YCIOBHO chenoOHbIe (21), asgoButsie (5),
UCTIOJIB3yeMbIE B MeUIMHE (2), TPHOBI-TIapa3uThl AepeBbeB (&), TpUObI — yTHIIN3ATOPHI IPEBECHBIX
otxonoB u BanexHuka (5) (badenko, A.A. u ap. 2008).

YcraHoBIieHO, 4TO Ha TeppuTOopun Hapka «Deodanus» skomoro-TpoduUecKas CTpyKTypa
HCCIIeIOBaHHBIX MAKPOMHUIIETOB TIPE/ICTaBICHa TpeMs IpyInaMu: KCHoTpodsl (28 BUmI0B rpudoB,
58% Bcero BUAOBOTO cocTaBa), (pakylIbTaTWBHBIC Mapa3uThl JAEpPeBbeB M KycTapHUKOB (15 BHIOB,
31%), rymycoBBIe M IOACTHIIOUHBIE canpoTpodsl (5 BunoB, 11%) (MBanenko, A.M. 2012).

BunoBoe pazHooOpazue MakpOMHIIETOB Ha CBAJIKaX 3aMaHOM JiecocTenH YkparHbl HeBesko (0,91 mo
Cumricony u -1,9 o IllenroHy). PaBHOMEpHOCTH pactpe/ieieH s, pacCYUTaHHas 110 uHaekcaM CHMITCOHA
u lllennoHa, xapakTepusyercsi HeBbICOKUMHU Tokazatensimu: 0,43 u -2,71 COOTBETCTBEHHO, UTO
CBHACTENILCTBYET O (PparMeHTATHHOM Pa3BUTHU IpUOOB. [lpuunHamMu 3TOro sBISIOTCS HapyIIEHUE
MPUPOJTHBIX YCIIOBHI MPOU3PACTAHMSI MAKPOMHIIETOB M TEXHOTEHHBIH IPEeCCHHI HA MX pa3BUTHE BCIICACTBHE
a3pOOHBIX ¥ aHA3POOHBIX MPOLIECCOB, MPOTEKAOLINX B TOJIIIE CBANOK. YCTAHOBIEHO, YTO MAaKPOMHUIIETHI
MOJKHO HCIOJIE30BAaTh KaK OMOWHIMKATOPBI TEXHOTCHHBIX e1adoTonoB cBajiok ([lonosuy, B.B. 2012).

MATEPHUAJ U METO/bI

B cooTBeTcTBHM C TOCTaBIEHHO M LIENBIO FICCIIEJ0BAHNUS NP EATIONAraioch PelIeHHe CIIeYIOIINX 3a/1a4:

- BEISIBUTH MecTooOuTanus Pleurotus ostreatus,

- YCTaHOBUTH IKOJIOTUUECCKUE 0COOCHHOCTH pa3Butus Pleurotus ostreatus;

- YCTaHOBUTHL OOWIIHE U pasMeliieHue 0co0eit Pleurotus ostreatus B TIOMIISIASX HA MCCIISTYEMBIX Y4acTKaXx.

MeTob! HcClieJOBaHUN: MHKOJIOTHYECKHE, OMOMETPUYUECKUE, TIOYBOBEUYECKUE, DKOJIOTHIECKHUE,
reodKoJiorudeckue, reobotanrmyeckue. OObeKT HecCleOBaHus — pa3BUTHE Pleurotus ostreatus Ha pa3HbIX
JpeBecHbIX oponax Bo JIbBoBe. [Ipeamer nccnenoBanms — TUHAMHKA pasBUTHsl Pleurotus ostreatus.

Oo6wue ooBeIX Tel Pleurotus ostreatus yctanosieHo ¢ nomoikto mkan O. [Ipyne u I Naaca.
O0paboTKa CTaTUCTUUECKUX BEIMUYWH OCYIIECTBIICHA C MOMOIIBIO MPOrPaAMMHOTO 00ecey eHust
Mathcad u Microsoft Excel -2010.

PE3VJIBTATBI 1 OBCYXJIEHUS

B necopacturensHbix ycnoBusix Pacrousst Pleurotus ostreatus BCTpedaeTcs B JIO3PEBAOIINX U
CTIEJTBIX CO CHOBO-1YOOBBIX, OYKOBO-CO CHOBBIX M Tpab0BO-1y00BO-0yKOBBIX HacaxaeHusx. Cybctparom
JJISL TUX MaKpOMUIICTOB CITyXKHT APEBECHHA HA BTOPOW U TPETheH CTaUsIX PA3JI0KEHHs | OCIIa0IICHHBIE
U MCPTBLIC CTOAIINE JE€PCBb JIMCTBCHHBIX ITIOPO/JI, ICHBKH, CTBOJIBI. Bemienka 06I)IKHOB6HH3H 06I)I‘IH3
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B JiecopacTuTenbHbix yenoBusax B2, B3, C2 - C4 u [12, J13. IloHOTa 5THX HACAXICHUN HAXOIUTCS B
npenenax 0,5-0,8. B necopacturenshbix yenoBusax 12 u 13, yacto BeTpeuaeTcsi OOMIBHBIN TPaBsSHOM
MOKPOB ¥ KYCThI, KOTOPBIE CII0COOCTBYIOT ONITUMAIIEHOMY POCTY U pa3BuTHio rpuda (Taom. 1).
Tabmmua 1. Taxcayuonuvie xap akmepucmuky HACaAICOeHUutl, 8 KOMopuvlx OblIo
0OHapysicenvl NI0008ble Mead 8eUeHKY 00bIKHO8eHHOU

Tun: Tunw Cocmas Ionnoma Knacc [opodet, na xomop bix
Jlecopacm umeib HbLX obHapydcenvl N10008ble
o neca Ha cadic OeHus nacasicoenus |6onumema
VC10 8Ull mena
B2 KB.23 ore. 11 | B2 AC |83 1C3 1bxx +I'3 0,6 3 Byxk necuHoit
51138 2bxn 2C3 I'pab OOBIKHOBE HHBI,
B2 Ks. 31 0m. 5 B2 IC 1T3+JIT A, 0.7 1 JIUIIA MEJIKOJIUC THas
B3Ks.9 ore. 8 | B3 JIC [5/13 3BJTu 2C3+BII 0.5 1 Onexa tepuat, Gep esa
0opotaBUaras
B3 K5. 9 ors. 9 B3 JIC 7C31/3 1BI1 0.5 2 Jy0 0OBIKH OBEHHBIH,
1BJIq Oepesa GopomaBuaTas
5 =
C2Ks.3 ore 17 |C2TAB| 9Cs Brn+ st/ 0,6 1 YK Aecoif, r pad
00BIK HOBEH HBI 1
C2Ks. 6ot 12 |C2T'Ib|4/3 4bkn2I'3+5B 0,7 1 I'pad® 00 BIKHOBEHH BIH
C2Ks. 11 orB. 11 |C2TAC| 7bxn 3C3 1/[3+I'3 0,7 1 Byxk necunoit
C3Ks. 5 o1B. 5 C2TC 3113413 1bkn 1BI1 0.8 ) Jy0 0OBIKH OBEHHBIH,
1C3 Oepesa GopomaBuaTas
9B JIu 1BI1
C4 Ks.9 orB. 7 | C4 BJIU Cst5+5B 0,6 3 Onbxa yepHas
Byk necHoii, rpad
+
J12 xB. 60 otB. 9 | A2 JAI'B 9bxr 1I'3+ /13 0,75 1 OBbIK HOBCH HAL
J12 KB. 62 otB. 5 | JI2 AI'G| 7bx1 2/13 11'3+C3 0,7 1 Byk necHoii
Byk necHoii, rpad
+T3+
J12 xB. 64 01B.3 | A2 JAI'B 10Bbxn+I"3+ 3 0,65 1 OBbIK HOBCH HAL

Pleurotus ostreatus BbISIBIICH B HACAKICHHUAX ropoja JIbBoBa, B 4aCTHOCTH, B IAapKaX U B caiax,
Ha JIne MenkoJHUCTHOH (yn. CedeBBIX CTPENbIIOB), Ha TOPbKO-KalITaHe OOBIKHOBEHHOM (YII.
BenouepkoBckas), Tonone 6enom (yin. Kpachoit Kanunel, yi. IlleBuenko), kiieHe siCCHOBHIHOM (YII.
Baiosas). M3yuenue OMOIKOIOTHMIECKUX 0COOCHHO CTEH TUIOJJOHOIICHHS BEIICHKU B €CTECTBEHHBIX
YCIIOBHUSX TIOKA3a110, YTO OCHOBHBIMH (DaKTOpaMHU IJI0JOHOIIEHHS TprOa M (JOPMHUPOBAHHSI €T0 YpOXKas
SBISIFOTCSL CyOCTpat, TeMIeparypa U OTHOCHUTENbHAS BJIAXKHOCTh BO3]yXa, a TaKXKe YPOBEHb
OCBEIIEHHOCTH.

Ha pucynke 1-7 npuBenensi potorpadum Pleurotus ostreatus B pa3IM4HbIX SKOJIOTHYSCKUX CPEIaX
JIbBOBA.

Ha puc. 8 u3o0paskeHa kapTa c 0OTMETKaM# 0OHAPYKEHHBIX MecToOOuTaHui Pleurotus ostreatus.
= e N T i

Pucynoxk 1. Pazeutne  Pucynok 2. PazButue  Pucynox 3. Pazutue Pleurotus ostreatus
Pleurotus ostreatus va  Pleurotus ostreatus na Ha yi. Bapmasckas r. JIeBoB
yi. Banosas . JIbBoB yi. ['onoBankoro

r. JIeBOB
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Pucynok 4. Pa3zsutue Pucynok 5. Pa3Butue Pucynok 6. Pa3Butue
Pleurotus ostreatus Ha yi. Pleurotus ostreatus Ha yi. Pleurotus ostreatus Ha yi.
3enenas, . JIbBOB CHonkoBckas, I. JIbBOB Kpacnoit Kamunsl, 1. JIbBOB

p— ~

T i S
Pucynox 7. PazButue Pleurotus ostreatus Pucynoxk 8. Buiasaenuvie mecmoobumanust
Ha yn. JIpgakoBckas . JIbBOB gewenku 06bikHOGeHHOU 6 npedenax JIveosa

VYuuThiBas BBIABICHHBIE MECTA POCTa UCCIEAYEMOTO rpHOa MOKHO yTBEPKAATh, YTO KIMMAaTH-
YecKue U efapuecKue yCIOBUS TOPOJia CIIOCOOCTBYIOT €0 PA3BUTHIO.
Ob6unue Pleurotus ostreatus Ha UCCIIElyeMbIX y4acTKax ycTaHOBIEHO 1o Metonukam O. [pyne
u I. T'aaca.
Tabmmua 2. O6unmne Pleurotus ostreatus Ha UCCIEIYEeMBIX ydacTKax

Hazeanue yuyvt JIvbeosa, 20e o mmeuen 06 unue 3a Obunue 3a
DO CIM. 6e UL eHKU 0 ObLKH 0B8CHH Ol (Drude (1913)) Haas ((1932))
Banosas sparsae 3
["onoBamxoro sparsae 3
Bapmagckas copiosae 3 5
3en eHas solitariae +
CHOTIK OBCKast sparsae 3
KpacHoll kaauHbI copiosae 3 5
JIbI9aKkoB cKast copiosae 3 5

Takum 00pa3oM, HaMMEHbIIIee OOHIIIE UCCIIETYEMbIX MAKPOMHMIIETOB OTMEUYEHO Ha YII. 3eNeHOM, BUIT
BcTpevaercs onuHovHoO (solitariae). Hanbosbimoe oouime rprOoB HaOmonaeTes Ha yviax BapriraBckoid,
KpacHoi1 kaymnbl, JIbraakoBCKoOM, 0/JHAKO (hOHA OHU He co31atoT (copiosae 3). [ pulbI Berpeuarotcs pesko,
3aT0 paccesHbl B HEOOJIBIIMX KOJMYeCcTBax Ha ymmiax Banosas, [onoBaikoro, CHONKOBCKast (sparsae).

Pacnpenenenne ocobeit B nomymsinusax (Lleeparderep, ®. 1968) MoxkeT ObITh: cryuatiHbLm
(ChoOHmMaHHBIM), YTO HAOJFOIACTCS OYSHb PEIKO MIPU OJTHOPOJIHON CPEeJIe, KOTIa OPTaHU3MbI ITHITAKOTCS
O00BEIMHUTBCS B TPYIIIbI; PABHOMEPHbIM, KOTAA TPUOBI PA3MHOKAIOTCS B YCIOBHUSX CHUJIBHOM
KOHKYPEHIIMH, KOTOpasi CIOCOOCTBYET MX PAaBHOMEPHOMY PaclpoCTPaHCHUIO B MPOCTPAHCTBE;
HepaeHOMEPHbIM (2PYNNOEbIM), KOTJAa OPTaHU3MBbI MBITAIOTCS CO3/aTh TPYIIIBL, Pa3MelieHue OIM3KO
K cmy4yaiiHomy (PabotroB, T.A. 1992). OneHka mpo CTpaHCTBEHHOH CTPYKTYPBI HOMYJISALINN 3aBUCUT OT
CpeIHeH IO THOCTH MOMYIISIMY WIH CTIo co0a pa3mertieHust 0 codeit. OOIyro qucnepcuto (paccerBaHume )
Pleurotus ostreatus B TIONYIALUSIX MOKHO BRIMHCITHUTE 110 popmyre (Kyuepssoiid, B.A. 2000):

S —— (1)
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e S? — paccenBanue 0 coOEit; 1 — KOJMYECTBO 0Cc00ei B KaX 101 BEIOOPKE; 1 — KOJIMIECTBO BHIOOPOK;

X — cpeJHee KOJIMYECTBO 0COObeil.

Oco0sim Pleurotus ostreatus Ha UCCISyEMbIX IPOOHBIX y4aCTKaX MPUCYIIEC CIOHTAHHOE pa3Me-
mienue B nonyisiimsax. KommaectBo Pleurotus ostreatus Ha npoOHBIX yuacTKax B I. JILBOB cocTaBIisiiia
5,3,13,2,4, 16, 12 ocobu, ux pacceuBanue, coriacHo Gpopmyse (1), cocraBiusier:

C(1,9-5) +(7,9-3) +(7,9 13)* +(7,9- 2)>+ (7,9 —4)* + (7,9 ~16)* +(7,9 - 12)°
- 7-1

Hrak, paccenBanme Buaa coctarmsieT 29,3 M2, To eCTh, Ha 0 CHOBAHHHY aHAIN3a HCCIIETyEMbIX YIaCTKOB
pocTa BElIeHKU 0ObIKHOBEHHOM YCTaHOBJICHO, YTO 00IIIast IIOIIA b Pa3BUTHS I'PprOa B TOPOJIE COCTABIISET
moutr 30 M2 Tpu cygaitHOM paconoKeHnH 0 coOeit 3HadeH e TUCTIEPCHH, TIPUMEPHO PABHOE CPETHEMY
3HAYCHHIO TPHUOOB MOMYJISINH, OJJHOBPEMEHHO HAOIIOAASTCS TCHACHIMS K CKOTUICHHIO MCCIICTyEMbIX
MakpoMHuIeToB (S7>m). TomydenHoe 3HaUYEHHE PACCEMBAHMS BH/IA SIBJSICTCS YCIOBHBIM MOKAa3areliem,
IO CKOJIBKY BEIlIeHKa OOBIKHOBCHHAS Pa3BUBACTCS B HECKOJIBKHX IICHOTUYECKHUX CPE/Iax.

s’ =293 (2)

BbIBO/IbI

B pesyinsrare npoBeneHust pEKOTHO CIUPOBOYHO-MAPIIPYTHBIX UCCIEA0BAHUM NIAPKOB U YJIUYHBIX
HacakJieHu# ropoaa JIbBOB BBISIBICHBI MecTa oOuTanusi Pleurotus ostreatus Ha cIeAYIOIINX BHIAX
NepeBbEB - OyK JIECHOU, rpa0d OOBIKHOBEHHBIH, JIMIIAa MEJIKOJMCTHAS, OJIbXa uepHas, Oepesa
OopozjaBuarasi, OCHHA, YTO SBISETCS (PEHOMEHOM, TOCKOJBKY Chell0OHbIe KYIbTypHBIC TPUOBI B
YCIIOBUSX aHTPOTIOTEHHOH Harpy3KH TOPOAOB BCTPEUYAIOTCS PEAKO.

YcranoBneHo, 4To B mpezenax JIbBoBa BelleHKa OOBIKHOBEHHAs! PAaCTET B JIECOPACTUTEIBHBIX
yermoBusix B2, B3, C2-C4 u [12, 3. IlonHoTa 5THX HacakaeHui Haxomutcs B mpenenax 0,5-0,8.
Pacnipenenenue ocobeii Pleurotus ostreatus B IONyNANUsAX HepaBHOMepHoe. Ha o cHoBaHuM aHas3a
HCCIIEyeMBIX y4acTKOB Paclpo CTPaHeHHs! BEIEHKH 0OBIKHOBEHHOH ONpeesieHo, 4To 00mas Iioanb
pasBuTHs rpuba B ropo/ie cocrasiser noutu 30 M. OOune MaKpOMHUIIETa HA HCCIISYEMbIX Y4acTKax
B TOPOJ€ COOTBETCTBYET MPUPOIHBIM YCIOBUAM Pa3BUTHSL.

Pesynerare! uccnenoBanuii pa3sButusi Pleurotus ostreatus B TOpoie UMEIOT OOJIbIIOE 3HAYCHHE
JUTSl KOMIUIEKCHOM OIIEHKH SKOJOTUYECKOTO COCTOSHUSI OKPY)KalOIIel Cpelbl, MOCKOJIbKY HHU3KHE
3HA4YCHUA 06I/IHI/I§I BrJa MOTYT CBUACTCILCTBOBATDH 06 AHTPOIIOTCHHOM BOSZ[Gf/iCTBI/H/I Ha XHBBIC
opranm3mbl. Crenyronue uccieoBanus OyIyT HalpaBJeHbl Ha OTnpeesieHne B 0co0six Pleurotus
ostreatus HUTPATOB U TSDKEIBIX METAJUIOB U YCIIOBUSX MX HAKOIJICHUS.
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VYK 635.82:631 .
OTBOP YCTOUYUBbLIX K BbICOKUM TEMMNEPATYPAM

KYNbTUBUPOBAHUA LUTAMMOB PLEUROTUS
PULMONARIUS (FR.) QUEL.

Hpuna BAHJ[YPA, Enena MUPOHbBIYEBA, Jlioomuna KIOPYEBA

Taspuueckutl 20cy0apcmeeHHbll a2pOMeXHOI02UHeCK Uil yHusepcumen, Ykpauna

Abstract. The paper presents the study of the technological parameters of 7 strains of Pleurotuspulmonarius
(Fr.) Quél cultivated under the temperatures above 20°C. As a result, a promising strain was selected for its
production in the growing conditions on the territory of Ukraine in the summer period. It was found that, taking
into consideration such factors as the speed of reaching the technological maturity and biological efficiency, and
for the purpose of industrial cultivation at the temperatures above 20°C, the sample recording the best productivity
is the strain 2314 from the collection of blewits of Kholodny Institute of Botany, National Academy of Sciences
of Ukraine. This strain recorded the maximum speed of technological maturity. The morphogenesis ofthe fruiting
bodies in this variant was very rapid. The first mushrooms that have reached technological maturity were
collected on the eleventh day after substrate inoculation. The duration of the of fruiting cycle - 2,5 = 0,3 days.
Biological efficiency(ratio of the mass of fresh mushrooms at the stage of technological maturityto the absolutely
dry weight of the substrate according to the results of the first wave of fruiting) was of 62%.

Key words: Pleurotus pulmonarius, Biological efficiency; Technological maturity; Fruiting cycle length

Pedepar. MccrenoBaHbl TeXHOJIOTHYECKHE MOKA3aTeN U 7 IITAMMOB BEILICHKH JIETOUHOU Pleurotus pulmonarius
(Fr.) Quiil npu KynsTUBHPOBAaHHUH B TeMIreparypHbix ycnoBusax cebiiie 20°C. B pesynsrare mpoBeneH oT6op
MEePCIEKTUBHOTO IITaMMa JJISl BO3MOXKHON HHTPOIYKIIUK B TIPOM3BOJICTBEHHBIE YCIOBHS KYIbTHBHPOBAHHS Ha
TEPPUTOPUH YKPAaWHBI B JIETHHUI MEPHOJA. YCTAaHOBJICHO, YTO, YUYUTHIBas (DAKTOPBI CKOPOCTH HACTYILICHUS
TEXHOJOTHYECKO 3pesyio CTH U OHOJIOTHYECKO 3¢ (eKTUBHO CTH, JUIS TPOMBIIIICHHOTO KYIETHBUPOBAHUS TIPH
Temrnepatype cBbiiie 20°C HanboJee mepCrieKTHBHBIM € TOYKH 3PSHHS MAKCUMATTBHOW PO TYKTHBHOCTH SIBIISIETCS
mramM 23 14 13 KOJUIEKINH KYJIBTYp IUBIOYHBIX rprOoB MHcTHTyTa 60Tanmku um. M.I.XomnonxHoro HAH Ykpauss.
VY nganHOTO mITaMMa 3ad)MKCHPOBaHA MaKCHMMaJbHAas CKOPOCTh TEXHOJIOTHYECKOH 3penoctu. [Iporecc
MOpdoreHesa MIOJOBBIX TEN B JaHHOM BapuaHTe ObLT OYeHb ObICTPhIM. [IepBbie CPOCTKH, MOCTHUTINE
TEXHOJIOTHY €CKO#l 3penocTH, OblIM cOOpaHbl HAa OMUHHAIIATHIC CYTKH ¢ MOMEHTa MHOKYISIUK CcyOcTpara.
JImMTEenBHOCTD BOJHBI 110 10HOIIeH!s — 2,540,3 nHst. bronornyueckas 3¢ h eKTMBHOCTH (OTHOIIIEHHE MaCChl CBEXKUX
rpuOOB Ha CTaJMH TEXHOJIOTHIESCKON 3PEJIOCTH K aDCOTIOTHO CyXO# Macce cyOCcTpara 1o pe3y/bTaraM IepBoi
BOJTHBI ILIOTOHOIICHUS ) — 62%.

KunroueBble cinoBa: Pleurotus pulmonarius; Bruonorndeckas 3¢ G ekTuBHOCTh; TeXHOTOTHYECKAs 3pEIOCTh;
JInUTenbHOCTD BOJIHBI IO JOHOIICHHS

BBEJAEHHUE

PasButHe ykpauHCKOTO TpHOOBOACTBA MO IyTH MHTEHCH(UKAIIMK MPOU3BOJCTBA MPEATIONAraeT
HaJIMYUE HETPEPHIBHOTO TEXHOJIOTHYECKOTO IMKIAa Ha MPOTSKEHUH BCEro KajeHaapHoro roga. Ho
0COOCHHOCTH MO IePKaHMUS KITMMAarHdeCKIX NapaMeTPOB KyIBTUBAIIMOHHBIX KaMep Ha HEOOX0AMOM
YPOBHE B IeproJl ¢ Mast 1o ceHTI0pb B KO10-Bo CcTOUHO 30HE YKpanHbI TPEOYIOT YBEIUYEHHS PACX0/I0B
Ha oxyiaxaenue (JIBopunuHa, A.A. 1990). Kak cienctBue, moBsiaercs ce0€CTOMMOCTh TPUOHOM
MNPOAYKIMH, YTO Ha (JOHE CE30HHOTO YMEHBIICHHUs MOTpeOIeHUs] TpHOOB JeaeT rpuOHoi On3Hec
yOBITOUHBIM. ONBIT €BPOTEHCKHX CTPaH, HApUMep, HCTIAHCKOM KoMnanuu Champinter, oACKa3bIBaer,
YTO MEPEeX0]l Ha KYJIBTHBHPOBAaHHE YCTOMUMBBHIX K BBICOKOH TeMIIEparype BHUJIIOB BEIICHKU MOXET
00€CIeUUTh PHIHOK HEOOXOJMMBIM KOJIUYECTBOM CBEXKHUX T'PUOOB JEeTOM 03 yBEJIMYCHHS
MPOU3BOJICTBEHHBIX PacxXo0B. [lepCHEKTUBHBIMY ISl BBIpAIMBAHKUS B BBICOKOTEMIIEPATYPHBIX
pexxumax (cbie 20°C) sIBISIOTCS IITaAMMBbI U3BECTHOTO BHIA JISTOYHOW BelieHKH — Pleurotus
pulmonarius (Fr.) Quél., monynsipHoi kak B A31H, Tak U eBpoTeicKux crpanax (Stamets, Paul 2000).

Lenbio HACTOSIIIIEr0 HCCIIEIOBAHHMS SIBUIICSI OTOOP U OTIpe/IeieHIE TEXHOJIOTUIECKUX MTapaMeTpoB
IITAMMOB BEIIEHKH JierouHon Pleurotus pulmonarius (Fr.) Quél niast BO3MOXHOW MHTPOIYKIIUU B
MTPOM3BOJICTBCHHBIC YCIOBUS KYJBTUBUPOBAHUS HA TEPPUTOPUHN YKPAUHBI B JICTHHI IIEPUOI.
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MATEPHUAJI U METO/bI

OO0bekToM M3y4eHus cTaimy 7 mTaMMoB: KoHTpoib — HK-35 Pleurotus ostreatus (Jacq:Fr)Kumm
(Benrpust, Cuiean), onbitabie — 2314 Pleurotus pulmonarius (Fr.) Quiil. n3 KOJUISKIMY KyJETYD ILISTIOY HBIX
rpuboB (IBK) UnctutyTa 6oTanmku um. M.I' Xononnoro HAH VYkpaunst u PSUMCC 537, 668, 694,
707, 708 Pleurotus pulmonarius (Fr.) Quiil. u3 xoyuekimu YauBepcurera mirara [lencrmmbpanus, CLIA.
INoceBHO¥ 3epHOBOM HCCIEAYEMBIX ITAMMOB ObLT TIOJIy4eH B COOTBETCTBUU C TpeOoBaHusaMu TY Y
01.1-32002344-001:2008 Ha cMecH 3epHOBBIX HOCUTEJICH oBec-mpoco-mieHuna (1/1/1).

CyOcTtpat ans npoBeACHHUS WCHBITaHWN OBUT MOJy4YeH METOJIOM a’poOHOH TBepmodaszHoi
(depmenranuu B BoicokoM cioe (buckko, H.A., Jynka, LA, 1987; Byxano, A.C. 1990; 3aukuna,
H.A., Kopanenko, A.E., l'anbiakun, B.A. u np. 2007) u umen cieayomue TEXHOJOTHYECKUES
XapaKTEPHUCTUKU: BIAXKHOCTh 74,44 %, pH=8,65, conepxanue ob1iero azora 0,70 %, 30J6HOCTH 6,66
%, otHomeHune C/N = 69/1, mukpoOuosiornueckuii mokaszarens (1,37+0,08)x10° KOE na 1 r cyOcTpara.

CybGcrparHsie OJIOKH UM ENH CIISAYIOLIHE TEXHOIOTHUECKUE TIOKa3aTeNH: TPOLICHT BHECEHHS MULIEIINS
2,540,5 %, cpennsis Macca Onoka 9740260 i, nuamerp 22+1 cm, BricoTa 75£3 cM, mwiotHO ¢Th 0,330,071/
COM’. Brioku ObLIM pacrpesie/ieHbl B KaMepe KYISTHBUPOBAHUSA TaKUM 00pa3oM, uTOOBI 0OECIeunTh
JIaMHMHAPHBIE TIOTOKU BO3/IyXa B 30HAX IUIOMOHOIIeH!s . KimMarudeckue napameTpbl KyJIbTHBAIIMO HHBIX
KaMCp NoAACPKHUBAINCH CHUCTEMOM TTOCTOSHHOM BCHTW MM W YBJIQAKHCHHA BO3JyXa B PCKUME
Temreparypsl Ha ypoBHe 24+5°C, Bnaskao ctv Ha ypoBHe 9045 %, TIpH 3TOM COfiepIKaHue YITIEKHCIIOTO
ra3a B BO3JyX€ KaMephl B Mepuoj IuiogoHomenus He npessinano 0,12 %. JJomyckanoch CHIDKEHHE
Temreparypsl 10 20+:2°C B mepuo mnogo00pasoBanms. HaunHast ¢ JeCATHIX CYTOK HHKYOMPOBAHMUS
cyoOcTpara, CBETOBOH pexuM moaaeprxkuBaics Ha yposHe 1500 nroke (Environmental directorate 2005;
Chang, S.T., Miles, P.G. 2004). buosiornueckyto 3 pexturao cth (B3) ycraHaBnuBaiv o 0 THOIICHUIO
Macchl CBEKUX TPHOOB HA CTA/IMU TEXHOJIOIHMYECKOH 3pENOCTH K abCOIOTHO CyXOl Macce cyocTpara
0 pe3ylsTaraM nepBoi BoiHbI IogoHoenus (Veanos, A. M. 1989).

Ckopoctb TexHosornueckoi 3penocru (T3) onpenensum ajis KaKI0r0 cyOCTparHOTO OJI0Ka Ha
MOMCHT AJOCTUXKCEHHA INIOJOBBIMH TCIIaMH KadyC€CTBCHHBIX nokazarejiei. HHI/ITGHLHOCTL BOJIHBI
TUTOJIOHOLIEHHS (PUKCHUPOBATIH 1aTOH OKOHYaHUsI cOOpa yposKas Ha KayKA0M OTeIbHOM Onoke. O0beM
BBIOOPKHU cocCTaBHI HEe MeHee 10 OJI0KOB, 4TO AKBUBAICHTHO 97,4+2,6 kr cyOcTpara Juis KaKI0ro
BapuaHTa. Maccy, pa3Mepsl CPOCTKOB M OTAENbHBIX TUI010BbIX Tel (I1T) onpenensim B cpocTkax,
JO0 CTUTTIIUX TEXHOJIOTHYECKOM 3pECJIOCTH. Belmn cHATHI MOKAa3aTeny Co BCex IMOJIYy4C€HHBIX CPOCTKOB.
O06beM BBRIOOPKH [T IJIOA0BBIX Tl cocTaBii He MeHee 80 BapuanToB. CTaTUCTHYECKYIO 00pabOTKy
MPOBOAMIN C TIOMOIIEIO akeToB nporpamMm Microsoft Office Excel 2010, Stat Soft Statistika 6.0,
MpPOTPaMMBbl CTaTUCTUYECKOH 00pabOTKHM pe3yasTaroB OHOJOTHYECcKUX dKcmepuMenToB HO.T.
Ipucenckoro (1999) u nporpaMMHO-HHPOPMAOHHOTO KoMITIekca “Agrostat New” (YikapeHko,
B.O., Boxeroga, P.A., Tonmo6oponasko, C.I1., Kokosixin, C.B. 2013).

PE3VJIBTATBI 1 OBCYXJIEHUS

Bo Bpems mHKyOaimu cyOcTpara CyHIeCTBEHHBIX Pa3lIuii B XapaKTepe BETeTaTUBHOTO POCTa
MULIEJIMS B BapuaHTax HcclieJoBaHHS He OOHapykeHo. Ha BTopble CyTKM OTMedanu mepexon
BEreTaTuBHOTO MULIENHUSI Ha CyOCTpAaT BO BCEX BapHUaHTaX OMbITa. Ha TpeTbu cyTKY MHKyOaIMK InaMerp
KOJIOHHI1, 00pa30BaHHBIX BOKPYT SAWHAYHBIX 3€PEH M0CEBHOTO 3ePHOBOTO MHULIENHSI, COCTABIISUI B CPETHEM
542 cm. BereraruBubiii Munenmii mramma 2314 oOpa3oBbiBall BU3yallbHO 00Jiee TOHKHE TH(]EI, B
cpaBHeHuM ¢ npyrumu mrammamu. [uger mramma HK-35 Pleurotus ostreatus (Jacq:Fr) Kumm,
HanpoTHB, ObUIN IIOTHBIMH M TSDKUCTHIME. Ha 7 cyTkm oTMedeHa moiHast KOJIOHH3alus CyOCTpaTHBIX
0JI0KOB BereTarnBHBIM MULIEITHEM, IPHYEM BO BCeX BapraHTax, kpome 23 14, O1oku proOpeTau spKo-
0emy10 OKpacKy ¢ eTMHAYHBIMH MPO3PaYHBIMH KaIUIIMH METab0IN4e CKOH )KUAKO CTH B IOATUICHOYHOH
obmactu. CyOcrparHbie 0J0ku B Bapuante 2314 umenu cepoBaTo-0esioe okpainueanue. Ha necsitbie
CYTKHU HHKyOarmu cyoctpara B Bapuante HK-35 Habmonany oOpazoBaHue IO THOM MacCchl BO3/IYIIIHOTO
MHUIICIIHS B IO IIJICHOYHO W 001acTH. 3a Bpemst poBezieHus onbita (40 JHelt) B JaHHOM BapHAHTE MPOLIECC
0000pa3oBanus He HacTynwl. B Bapuante 2314 Ha gecsThie CyTKH B MepQopanusx OTMEYSHO
o0pa3zoBaHue IPUMOPINATBHBIX BaIUKOB. [Ipomecc MopdoreHesa Mio0BbIX TeJl B JTaHHOM BapHaHTE
ObUT OueHb ObICTphIM. [lepBBIe CPOCTKHM, AOCTHUITINE TEXHOJIOTUYECKOH 3penocT, OblId COOpaHbl Ha
OJIMHHA/ATHIE CYTKH C MOMEHTa HHOKYISILIM CyOCTpara.
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CBO/IHBIC [TOKA3aTENIN TEXHOJIOTHYECKO 3pEIO CTH | JTUTEIIBHO CTH BOJIHBI TIOIOHOIICHUSI TIPEJI-
craBineHsl B Tabnuue 1. (Jannbie no miogonomenuto mramma HK-35 Pleurotus ostreatus (Jacq:Fr)
Kumm B ycrnoBusix BHICOKOTEMIIEPATYPHOTO KYJIBTUBUPOBAHKS OTCYTCTBYIOT. )

Ta6auua 1. Cxopocms HacmynieHusi MexHON02UYeCKOU 3Penocmu U ONUM ebHO CMb GOJIHbL
naoooHowenuss wmammamu Pleurotus pulmonarius (Fr.) Quél npu svicoxomemnepamypHom

KyJIbmueup 06 aHuu
T exHo0JIOTHYE CKasl 3 PeJIOCTb, CYTKHU JIMUTEeNBHOCTh BOJHBI TLIOJIOH OUICHU ST, CYTKH
ITamm CpenHnee =+ cr. K sa Cpennee £ CT. K
ommbOKa pHatuu omrnb Ka Bap Hatui
537 20,1+1,4 0,22 9,9+1,9 0,61
668 13,3£0,2 0,04 2 4+0,2 0,29
694 26,6+0,8 0,11 2,3+1,0 1,65
707 27,4+0,2 0,02 1,1+0,1 0,31
708 28,1£1,0 0,11 2,1+0,7 0,99
2314 12,4+0,3 0,08 2.,5+£0,3 0,34

MaxkcumanbHasi CKOPOCTh TEXHOJIOTHYECKOH 3penocTn 3adukcupoBana y mramma 2314,
MHHHMMaJIbHAs y mTaMmMa 708, AHaim3 00111ero TEXHOJIOTHYECKOTO IUKJIA TISPBO I BOJTHBI TIOIOHOIICHHUS
MoKasal, 4To mraMmmbl 2314 1 668 001azaroT caMbiM KOPOTKAM TEXHOJIOTHYECKUM IUKIOM, KOTOPBIH
(axTHYECKH B 2 pa3za KOpode B CPaBHEHUH C APYTMMU BapUaHTaMH OTIBITA.

Anam3 ko duieHTa Bapralyy CKOPOCTH TEXHOJIOTMUECKOM 3penocty (Bce BapuaHThl Huxke 0,3)
MoKas3aJ, YTo Mpo1ecc MopdoreHesa B KKI0M U3 BapHAHTOB HAYMHAJICS TP AKTUUECKH OJJHOBPEMEHHO Ha
BCEX CyOCTpaTHBIX OJI0KaX MCCIIAYEeMO# BRIOOPKH. DTO UMeeT OOJIBIIOE 3HAYCHYE JIJIS TP OMBIIICHHOTO
MPOM3BOACTBA TPUOOB, TaK KaK MO3BOJISIET YETKO PErYIMPOBATh M3MEHEHHE KIIMMAaTruy eCKHX IapamMmeTpoB
B Kamepax BBIPAIMBAHKS MIPH TIEPEX0IE OT CTAAMH MHKYOAIMH K CTaIUH TII0000pa30BaHusl.

JmutensHoCTh BosHBI TogoHomenus ([BII) Takke uMeeT BayKHBIM TEXHOJOTHYECKHHA ACTIEKT.
AddexruBHO CTH MpoIIecca cOopa 00ecreurBaeT KOPOTKHUIA IIEPUOJ BOJIHBI, KOTOPBIN MbI HAOJOIATH
y BCEX IITaMMOB, 3a UCKIIOYeHHeM ImTaMMa 537. KopoTkuil epuoj| MioloHOMIEHUs] YMEHbIIAeT
TpyZno3arparsl COOPIIUKOB M COKpAIAeT PacXoAbl Ha MOJAepIKaHNe KIMMarHuecKuX MapaMeTpoB
KaMmep B pekuMe ycuiieHHOM BenTwranmu. g mramma 537 nokasatens [IBII B 4 pasa Belmie mo
cpaBHeHuIo co mrammamu 2314, 708, 694, 668 u B 9 pa3 no cpaBHeHuro co mrammom 707. [ramm
707 umen cambiii HU3KMN nokazatensb JIBIL

Buonornyeckas 3 (HEeKTUBHOCTh UCCIEAYEMBIX IITAMMOB [0 pe3yidbTaTaM NEpBON BOJHBI
TUIOJIOHOIIEHNS TIPE/ICTaB/IeHa Ha pUCYHKE 2.

70% -
B 61,98%
[-a]

60% -
3
=
= 50% -
=
=
E_ 40% - 34.96%
= 28.73%
% 30% -
E 20% - 13,66%
= 10,80%  11,29% :
[
2 10% -
=
B 0%

537 668 694 707 708 2314
BapnaHTu mTaMMOB

Pucynok 2. buonoeuueckas sgpgpexmusnocmo wmammos Pleurotus pulmonarius (Fr.) Quiil.
npu 6bICOKOMeEMNEPAMYPHOM KYLbMUBUPO AHUU
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[Noy4eHHbIe JaHHBIC TOBOPSAT O HU3KOW OMOJIOTHYECKOM 3(P(EKTUBHO CTH U3YUCHHBIX IIITAMMOB,
3a uckmouenneM mramma 2314. Tak, mokazarens bO mtamma 2314 B 1,8 paza Belie, 4eM y mraMma
537, B 2,2 pa3a BhIIlIe B CPAaBHEHUH CO MITaMMOM 668, B 5,7 pa3 B CpaBHEHHU CO IMITaMMOM 694, B 5,5
paza—c 707 u B 4,5 paza — c 708.

[IpoBeneHHbIe MCCICOBAHUS U aHAJIU3 MPEABAPUTEIBHO MOJYYEHHBIX JaHHBIX I103BOJIUI
OTIPE/ICIUTh OTCYTCTBUE 3HAUMMO KOPPEIISIMH MEX Ty OMOJIOTHYECKOM 3(h(DEKTUBHO CTHIO IITAMMORB
1 MOP(HOJIOTHYECKUMU MTapaMeTPaMu CPOCTKOB U TUIOJIOBBIX TEIL.

BbIBO/IbI

Taxum 06pa3om, Orraroapst KOMIUIEKCHOH OLIEHKE TEXHOJIOTHY €CKUX ITOKa3aTesiei 11 NPOMBIILIEHHOTO
KYJITUBHPOBaHMs MpH Temieparype cbiie 22°C (JIeTHUE YCIOBHUSI) YCTAHOBJIEHO, YTO HamboJee
TMIEPCIIEKTUBHBIM C TOUKH 3PEHHS] MAKCUMAJIbHOM MPOJTYKTHBHO CTH SIBIIsieTCs ITaMM 2314 13 KOJUTeKIUH
Kynsryp nusinodHsix rpuoos (IBK) MactutyTta 60Tannku M. M.I Xonomaoro HAH YikpauHs!.
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OUEHKA NMPOOYKTUBHOCTU U CENEKUMOHHOW
CTPYKTYPbl AYBA OBbIKHOBEHHOIO B YCIOBUAX
U3SMEHEHUA KITMMATA HA NMPUMEPE
FTEONPA®OUYECKUX KYJIbTYP

H.C. HEHKO, 10.A. EJTHCABEHKO, JI.B. CMAIIIHIOK
I'TI « BunHUIKAs TecHast HaydHO-UCCTe0BarenbeKas craHuuss» YkpHUMIIXA

Abstract. The aim of this paper is to study the geographical oak cultures from different regions that grow in
the soil and climatic conditions of Vinnytsya region. The growth, development, breeding structure and state of
oak trees are analysed. Following the methodology of forest inventory, the peculiarities of oak climatypes
productivity in the geographical cultures of Vinnytsya region were studied according to the following parameters:
planting density, distribution by diameter, height and breeding structure. The high adaptivity of oak under
changing climatic conditions was established.

Key words: Oak; Climatypes; Geographical culture; Plant breeding structure

Pedepar. B crarbe npe/icTaBleHbI pe3y/IbTarbl H3ydeHUS Te0rpah MIeCKUX KYITbTYP 1y0a U3 pasHbIX PETHOHOB,
MPOM3PACTAOIIHX B IOYBEHHO-KINMATHY € CKUX YCIOBHUAX BUHHHUIKOM 00OiacT. AHATM3UPYOTCS PO CT, Pa3BUTHE,
CEJICKI[MOHHAs CTPYKTYpPa U COCTOSIHUE KYIbTYp. B COOTBETCTBHHM C METOMMKAMH JICCHOH Takcaluu ObLIH
HCCIIeJIOBaHbI 0 COOCHHO CTH MPOTYKTUBHO CTH KJIMMATHIIOB 1y0a 0OBIKHOBEHHOTO B reorpaduuecKux KyIbTypax
BuHHHIIKOH 00J7acTH MO MapaMeTpaM TyCTOThI HACAXKICHHUH, paclpeeseHus 0 THaMETPy, BRICOTE U
CEJIEKIIMOHHOM CTPYKType. YCTaHOBJIEHA BEICOKAs aJIalTaTHBHOCTH 1y0a OOBIKHOBEHHOTO B YCIIOBUSIX M3MEHEHUS
KJIMMaTa.

Karouessie ciioBa: /Iyo oObikHOBeHHBIH; Kitmarwrm; [eorpaduyeckne KymbTypbl; CeleKunoHHask CTPyKTypa

BBEJAEHHUE

M3yuenue reorpaduueckoii HI3MEHYMBO CTH HACIICACTBEHHBIX CBOMCTB JICCHBIX TIOPOJI, B YaCTHOCTH,
ny0a, UMEeT BOXKHOE 3HAYCHHE IS TCOPHU M MPAKTHKH JICCOBOJACTBA. OCHOBHBIM CPEJCTBOM JJIst
3TOTO SABIISIETCS CO3JlaHue ceT reorpadudeckux kyaeryp (Kuppuos, C.B., Skosiaes, A.C. 2008).

Bnusinue uzMeHeHUM KjiuMara Ha CEroJiHd BCC YallC HUCCICAYCTCA IIYTCM HM3YUYCHUA PCaKIUn
JIPEBECHBIX TIOPOJ Ha ux reorpaduueckoe nepemenienue (Kleinschmit, J. 1993; Matyas, Sc. 1996;
Jensen, J. 2000). OcHOBHBIMH OOBEKTAMH HCCIICIOBAHMS TaKUX BO3ACHCTBUI SBISIOTCS POCT,
pa3BUTHE, CEICKIIMOHHAS CTPYKTYPa M COCTOSTHUE TeoTpapuuecKux KyIbTyp.

MATEPHUAJI U METO/bI

HccnenoBanust MpOBOAMINCH B COOTBETCTBUU C METOIUKAMHU, pa3pab0TaHHBIMKA B YKPaHHCKOM
Hay4YHO-HCCIIeI0BATEIECKOM HHCTUTYTE JIECHOTO X03sHcTBa 1 arposiecomenuopanmu (YkpHUWIXA).
JLis Kaskoro AepeBa ObUTH ONpeieTieHbl: THaMeTp CTBOJIA Ha BBICOTE 1,3 M; CeNleKIIMOHHAsI KATETOPHS;
knacc Kpadra, coctosiHue nepeBa, Hajau4re TOPOKOB M MOBPEKACHHI, TI0 BOBMOXKHOCTHU JPYyTrHe
xapakrepuctiku (MomotkoB, ILU., atnait, LH., JaBeimosa, HW. u ap. 1982.).

Ilpu oOcrenoBaHNM HaCaXACHUH HCMOJIB30BANACH IIKala CENEKIMOHHBIX KaTeropuid, KoTopas
sBisieTcss Moaudukaiueit mkanel Bepecuna (Bepecun, M.M. 1963).

CocrosiHHE JiepeBbEeB ONPEACISIIOCH M0 LIKalle, MOJU(PHUIMPOBAHHON Ha 6a3e IIKajl KaTeropui
KHU3HECTIOCOOHOCTH 1y0a 1 caHuTapHoro coctosinus (CaniTapHi mpaBmia, 1995).

PE3VJIBTATBI 1 OBCYXJIEHUS

leorpaduueckne KyasTypbl 1y0a OOBIKHOBEHHOTO OBUIM CO3JIaHBI HA TEPPUTOPHH THIBPOBCKOTO
necuuuecrsa [ TI «BunHMIKOE Jie cHOE X0351HCTBO» B 1964 romy. CeMeHHOM MaTepuat 11 CO3JaHuUS Jie CHBIX
KyJIBTYp ObLT 0TOOPaH B 69 JIECHBIX X035 CTBaxX B Mpe/Ieriax ap eayia pacipoCTpaHeH s y0a 0 ObIKHOBEHHOTO
Ha Teppuropui ObiBiero Coserckoro Coro3a. B kauectBe KoHTpOJIs1 ObLT 0TOOpAH CEMEHHO Marepuai
ny0a 13 BuHHHMIIKOTO JIe cHOTO X03s1#icTBa. OTOOP MPOBOAMIICS C IS0 MAKCHMATIBHOTO TP EICTABUTEBCTBA
Pa3JIMYHBIX KIIMMATHUIIOB J1y0a 0OBIKHOBEHHOTO B re0TpapUISCKUX KYJIETYpax.
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TeppI/ITOpI/IaJ'II)HOG IMPOUCXOXKICHUEC KIIMMATHUIIOB ILY63 0OBIKHOBEHHOTO IIOKA3aHO Ha PUCYHKE 1.

-

Pucynoxk 1. IIpoucxoosicoenue kaumamunos 0y6a 06bIKHOBEHHO20 6 NPeOelax apeand ux
pacnpocmpaHerus

Bce KITMMaTHITET Ha y9acTKe CO3JIaHHBIX KYABTYP MPOCTPAHCTBEHHO PACIIOI0KEHBI OTHO CHTEHLHO
CTOpOH CBeTa ciieayronium oopasom (Puc. 2).

C2EPO-SANa/MHER NOTYTSLME]  CEBEPO-BOCTONHaS NOMYIALA

13 50 8

25 54 32

29 37

46 14 64

11 22 60 %WW
47 143 -

4 165 58

%
§
;

Pucynok 2. Cxema pazmewenus Kiumamunog 0yoa 0ObIKHO8EHHO20
6 eeozpaguueckux Kyibmypax

R Ny

B Tekymem roay HamMH OBUIO MPOBEIEHO HCCAeA0BaHHWE reorpaduueckux KymbTyp Ayba
OOBIKHOBEHHOTO B YKa3aHHOM BEIIIe jecHudecTBe. COCTABIECHBI CIUIONIHBIE MEPEYHH IEPEBHEB C
oTIpe/ieJICHHEM: JTHAMETPa, BBICOTHI, CENEKIOHHON CTPYKTYpPhI M cocTOsTHUSA. OTHUM U3 BaKHBIX
nmokasaresieil aanTtaiyi 1epeBheB K M3MEHEHUIO YCIIOBHH SBIISICTCS TUIOTHOCTD pacTEeHHi, KOTOpast
OTIPE/ICIBIETCS MX KOJIMYECTBOM Ha eHuUILy Tuiomaau. C JaHHBIM [TOKa3aTesieM CBsI3aHbl 0 COOCHHOCTH
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pocTa, pa3BUTUA, IPOLECCCHI OTIIaga ICPCBLEB. OI[HaKO ToKa3arciib ABJIICTCA OTHOCHUTCIIBHO I/IH(bOpMa-
TUBHBIM, TaK KaK IOCJI€ CMbIKaHUA KPOH HAYWHACTCA B3aUMOACHUCTBHUC MCXKAY OTACIBbHBIMU ACPE-
BbAMU, B PEIYIILTATE YCTO NPOUCXOAAT MMPOLECCHI ECTCCTBECHHOTIO U3PCIKUBAHUS. OcobennocTtu T'YCTOTEBI
KIMMAaTHUIIOB zly6a O0OBIKHOBEHHOTO MMPUBCACHLI HA PUCYHKE 3.
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Pucynok 3. Pacnpederenue knumamunog no odowemy Koiuvecmey oepeeves 1-4 xiaccos
Kpagma (npumeuanue: Kpacuvim yeemom 8bl0eieH KOHMPOJib)
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[Mo nanHbIM rpaduka KOHTPOJIBHBIE BAPHAHTBI, KOTOPbBIC MPE/ICTABICHBI MECTHBIMH TIOYJISIUASIMH,
HaXOMSATCS KaK B JICBOM, TaK U MPABOM 4aCTH TMCTOTPaMMbL. DTO TOBOPHT O 3HAYUTEILHOM JMAna3oHe
TUIOTHO CTH JAPEBOCTOEB, KAK MECTHBIX, TAK U MHOPAHOHHBIX MOITYJISI LIHH.

BbICOKO IJTOTHO CTHEO XapakTepru3oBamch nomyrsiimu 14 (CmoneHckast, BemmkuHckuit), 46 (J1arsuiickas,
Orpeckuii), 16 (KupoBorpayckas, ['onoBanoBckwmii), 34 (Morwmieckasi, OcurnoBckuii), 25 (DCTOHCKas,
Caneparckuii), 23 (Kuposorpasckas, YepHonecckuit). Camasi HA3Kasl IJIOTHOCTh ObUTA y TOMYJSIMI 57
(YnpsinoBckasi, HoBo-Uepemranckuii), 35 (Bosmorpanckas, Kanauaesckuii), 10 (VMBano-®paHkoBCKasl,
Konowmeiiickuit), 67 (Monnasckas, Copokckuii), 68 (IlonraBckas, [losraBckuii). BoJbIIMHCTBO APYrux
KIIMMATHIIOB HAXOIMIIOCh B IPEJIENaX KOHTPOJIHBIX BAP MAHTOB MECTHO romyIisiiiu. J{1st KoHTpoeit cremyer
OTMETHTB, YTO TOJIBKO OIMH M3 HUX (K2) XapaKTeprU30BaJICs 3HATUTEIBHO OoJiee HU3KOH IIIOTHO CTHIO.

Hepesbst 4 knacca Kpadta oTpakaroT Juilb HATWYKE JPEBbEB, KOTOPHIC BBINAIAIOT U3 COCTaBa
HACaK/ICHHUH B Pe3yJIbTare €CTECTBEHHOTO M3PEKUBAHKS. BOJbIIIast 4acTh TaKUX ACPEBbEB HAXOAUTCS
B HIDKHEM SIpyCe JIPEBOCTOCB Ha Pa3HBIX CTAAMAX YCbixaHus. [loaToMy 0Ooliee peanbHy0 KapTHHY
oTpaxkaeT Hammuue JepeBbeB 1-3 kmaccoB Kpadra. Ha rpaduke (Puc. 4) mokazansl ocoOeHHOCTH
pacrpesieNnieHus MX KOJIMYeCcTBa B pa3pe3e KIMMaTHIIOB.
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Pucynok 4. Pacnpedenenue sxkomunog no koauvecmsy oepeswves 1-3 xnaccoe Kpagma
(eeoepauueckue xyromypwl 0yoa, 6ospacm - 50 nem)
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U3 rpaduka BUAHO, YTO OOJBLUIMHCTBO KIMMATHIIOB 10 CPaBHEHHIO CO CPEIHHM 3HAaYCHHEM
KOHTPOJISL HAXOASATCS B JIEBOM YacTH THCTOTPaMMBI. DTO YKa3bIBaeT HA TO, YTO 3HAUMUTENIbHAS YacTh
HacakKeHUI IpU HamM4Iuu aepesbeB 1-3 kinaccoB Kpadra nmeer 3aMmeTHO 6071€€ HU3KYIO INIOTHOCTb.
K takum cnenyer otHectn kimmarunsl 57 (YnbstHoBckast, HoBo-Uepemmanckuit), 50 (JlarBuiickas,
Bapaxmsiackwmii), 30 (IontaBckasi, 3enpkoBckuit), 7 (Bonrorpaackas, CpenHe- AKTIOOMHCK). 3Hauu-
TEJILHO OOJIBIIUM KOJMYECTBOM TaKHX JIEPEBBEB MO0 CPABHEHUIO CO CPEIHUM 3HAYCHUEM KOHTPOJIS
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XapakTepu3yloTcs pacTeHus KmumatunoB: 46 (Jlateuiickas, Orpeckuii), 3 (Bpecrckas, [anneBuuckuii),
22 (Munckuii, Buneiickuit), 16 (Kuposorpanckuii, ['onoBaHoBckuit).
Oco6eHHOCTH paclpeieNe s IePEeBbEB 10 CpeaHell BEICOTE IPUBEIEHBI HA PUCYHKE 5.
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Pucynoxk 5. Pacnpedenenue kiumamunos 0yo6a 0OblKHOBEHHO20 NO CPeoHell 8blcome
Oepesves 1-3 xnaccose Kpagpma (ceocpaguueckue xkyromypuol oyoa, eospacm — 50 nem)

Ilo naHHBIM THCTOTPaMMBI, CpEAHEE 3HAYCHUE KOHTPOJSI PACIONIOKEHO B MPaBOW 4acTH. DTO
YKa3bIBaeT Ha TO, 4TO OOJBIIMHCTBO MHOPAMOHHBIX KIMMATHUIIOB TI0 TIAPaMeTpy BBICOTHI YCTyMaeT
koHTpot0. Camast HU3Kasg CpeqHssl BBHICOTa OTMeueHa y AepeBbeB KmmMarunoB 27 (bamkupckas,
Wrminckuit), 57 (YnesinoBckasi, HoBo-Uepemmanckwuii), 13 (C-IletepOyprekoii, JlTomoHO coBckuii), 31
(bamkupckas, Tylimazunckuit), 20 (UyBamickas, Kanamckuid), 25 (Jcronckas, Cageparckuii). Hapsimy
C 3TUM, OTACNbHBIE KIIMMATHUITBI HECKOJIBKO MPEBBIIIAIOT KOHTPOJIb: 34 (MoruneBckuii, O CHTIOBHY CKHIA),
52 (Munckas, Yepsenckuii), 64 (bpstackuii, bexxuncekmii), 19 (3anoposkckas, MeIuTonoabCKuii).
3HaYuTeNbHAs YacTh KIIMMATHIIOB MO IPOM3BOIUTEIIBHOCTH | 10 BBICOTE PUONMIKACTCS K KOHTPOJIO.

Jpyrum BaXHBIM TIOKa3zaTeJeM NPOW3BOJIUTEIBHOCTHU SIBISIETCS NHaMeTp JepeBbeB. CpenHuid
JIuaMeTp OOJNBIIMHCTBA KIMMAaTUIIOB MPUOIMKAETCS K CpeJHEMY 3HaueHHIO KOHTpoJs. Hapsay c
9THM, KOHTPOJIb, HAXOAAIIUICS B PaBOI YaCTH JUarpaMMBbl, yKa3bIBaeT Ha peoOiailaHue CpeJHEro
JlMamMeTpa y pacTeHU MECTHOM MOMyIs UK. 3HAYUTEIbHO MEHbIIIE CPEAHUN TUaMeTp Y MOMyIIA Ui
25 (Octouckas, Cageparckuii), 11 (JIutoBckuii, [TaneBexckuii), 31 (bamkupckas, Tylimazuackuii),
44 (JIurosckwuii, Hnmyrckwuit), 13 (C-IlerepOyprekuit, JJomoHo coBckuit). OTaenbHbIC KIMMATHITBI TIO
CpeIHHMM IMaMeTpaM 3HauUTeIbHO TPEBBIIIAIOT MECTHBINH KOHTPOJIb: 50 (JlarBuiickas, BanmstHcbkuii),
69 (AuenponerpoBckas, [Iatuxarckuii), 38 (Uepnurosckas, Hexxunckwuii), 53 (MonnaBckasi,
Opreesckuii), 24 (XapbkoBekasi, YyryeBo- babuanckwmii) (Puc. 6).
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PucyHnok 6. Pacnpedenenue kaumamunos 0yo6a 00bIKHO8EHHO20 NO CPEOHUM OUAMEMPaM
Oepesves 1-3 xnaccoe Kpagpma (ceocpaguueckue xyaomypuol 0yba, eozpacm — 50 nem)

Oco0eHHOCTH pacIipeeNieHns] 1epEeBbEB M0 CeIEKIMOHHON KaTeropuu MPHUBEACHBI HA PUCYHKE 7.
Io pucyHky 7 BUIHO, YTO MECTHAsI OMYJISIHA, IPECTaBICHHAs KOHTPOJIEM IO CENEeKIIMOHHOM
CTPYKTYpE, HAXOAUTCS B JIEBOI YacTH rUCTOrpaMMbl. Heckonbko Xy/iiel celeKIIMOHHOM CTPYKTYpOi
ommyatorcs nomyisinun 68 (I[onrasckas, [lonraBckmii), 60 (Morunesckas, KocTrokoBuuckuii), 32
(Kamyxkckast, Kamyxckuit), 45 (VibsiHoBcKast, Menekckuit ), 50 (JIarsutickas, Orpeckuit). K nonyssiusim
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Pucynoxk 7. Pacnpedenenue kaumamunos 0yba obviknogennozo 1-3 kaaccos Kpagma no
CcpeoHell CelekKyuoHHOU Kamezopuu (eeoepaguueckue Kyiomypol 0yoa, sospacm — 50 nem)

CO CTBOJIaMH BBICOKOTO KauecTBa oTHocaTcs 35 (Bonrorpaackas, KanauaeBcekuit), 28 (Jlyranckas,
UBanosckuit), 11 (JluroBckuii, [laneBexckuii), 7 (Bomrorpanckas, Cpenne-AKkTyOHHCBbKMI), 41
(PoBenckas, Octpoxckuii), 51 (Bonbiackas, Bragumup-Bossiackuit), 27 (bamkupckas, Urmuxckwuit),
13 (C- [erepOyprekuii, JJoMmoHO COBCKH).

Pacnpernenenne koMdecTBa IepeBhEB 110 CEIEKIMOHHON CTPYKTYpE MPEICTABICHO HA PUCYHKE 8.
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Pucynok 8. Pacnpedenenue obwe2o konuuecmea 0epesbes no CeneKyuoHHbIM Kame2opusim
(6 nopsoxe yovieanusi KOIUYeCmeda 0epesbed 2 CeleKYuOHHOU Kameeopuu)

Io nanHBIM pHCYHKa 7 HAMOOJBIINM KOJHMYECTBOM JIEPEBBEB BTOPOH CENEKIIMOHHONW KaTeropuu
xapaktepusytorcs kiaumatunsl 13 (C-IletepOyprckumii, JlJomoHocoBckumit), 25 (DcToHCKad,
Canperackuit), 29 (OctoHckas, PakBepckuit), 46 (JlarBuiickas, Orpeckwuii), 11 (JIuToBckwuid,
[NaneBexckwuit). Takxke K 3TOH Tpymnme MOKHO OTHECTH KOHTpousb k1. HamMeHblee koamdecTBO
JIEPEBLEB BTOPOIA CEICKIIMOHHOM Kareropuu y nomyisiiuil 19 (3amoposkckasi, MenmTononbckuii), 69
(duenpomnerposckas, [Iatuxarckuii), 39 (Juenponerposckas, Jnenponerposckuit), 28 (JIyranckas,
VBanoBcKkHit). MaJbIM KOJIMYECTBOM JIepPEBbEB XapaKTepu3yeTcs KOHTPOJIb K7.

Haubomnbias 10Jis1 AepeBbeB BTOPOH CENEKIIMOHHOM KaTerOPUH COCpeloToueHa B HOMyIsusix 60
(Morunesckas, KocriokoBuuckuii), 58 (BopoHnexckas, Boponexckuit), 50 (JlarBuiickas,
Bapaknsinckuit), 47 (OKuromupckas, bepauuesckuii), 42 (Onecckas, Kotosckuit). Camasi Hu3Kas
JIOJISl TaKUX JAepeBbeB B kiaumaTumnax 28 (Jlyranckas, MeanoBckwuii), 51 (Bonbackas, Bnagumup-
Bonawiuckuii), 35 (Bousrorpaackas, Kanauaesckuii), 27 (bamkupckas, UrnuHckuit), 39
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([uenpornierpoBckas, JlHenpornerpoBckuii). Huskast 1oJ1st epeBbeB BHICOKOH CEIEKIIMOHHOW KaTeropHu
XapaKTEepHA TaK¥Ke JJIs1 KOHTPOJIS K7.

BbBIBO/IbI

J1y0 0OBIKHOBEHHBIN XapaKTEePHU3yeTCsl BBICOKOM aJalTATUBHOM CII0 COOHO CTBhEO K KIIMMAaTHY€CKUM
n3MeHeHUs M. MiMeromye cs mommyIsanny OTIINYIar0TCs CPaBHUTENBHO BHICOKOH COXPAHHO CTHIO, XOP OLIUM
POCTOM, COCTOSIHMEM M pa3BuTHEeM. Pa3HuIla B MPOU3BOAMTEIBHOCTH IO BBICOTE M JHAMETPY HE
OYCHb BeNnKa. bojiee MHTEHCUBHOE BETBJICHHUE 110 BHEITHUM MOP(OJIOTHYSCKUM MTPU3HAKAM CTBOJIA
Y KPOHBI BBISIBJICHO Y FOXKHBIX MTOTTYJIS LN,

3HaueHHUE KOHTPOJICH IO POCTOBBIM U CEJICKIIMOHHBIM TIOKA3aTelIsIM UMEET JI0 CTAaTOYHO IITUPOKUIA
JIMAIa30H KaK y JIy4IluX, TaK U Y XyAIIUX MOMY/ISIIUOHHBIX TPYIIIL.
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NMOKASATENIN NPOAYKTUBHOCTU ®ACOIIN
OBbIKHOBEHHON B 3ABUCUMOCTU OT COPTA U HOPM
BbICEBA B YCINOBUAX 3ANAOHOW NECOCTENU YKPAUHbDI

Onez OBYAPYK

Tlooonvckuii 2ocyoapcmeenHbill azpapHo-mexHu4ecKull yHugepcumem, Yxkpauna

Abstract. The article presents the results of studying the dynamics of yield components of the bean plants
depending on the varietal characteristics and seeding rates. The investigations showed that the best productivity was
recorded by the variety Mavka: the seeding rate of 450.000 seeds per hectare provided the yield of 1.83 t/ha. The
number of pods per plant was 13.1 pcs., and the weight of 1000 seed was201.5 g. The lowest productivity was recorded
by Kharkovska shtambova bean variety: it was 1.37 t/ha at the seeding rate of 500 thousand seeds per hectare. The
number of pods per plant for this variety was of 9.9 pcs., and one thousand seed weight was 145.1 g. It was established
that the varietal characteristics and seeding rates affect the quantity of the yield. The most productive seeding rates for
the investigated varieties were the following: 350 thousand seeds per hectare for Kharkovska shtambovaand Bukovynka
varieties and 400 thousand seeds per hectare for Nadia and Perlina bean varieties.

Key words: Phaseolus vulgaris, Variety; Seeding rate; Yield components

Pedepar. B crarbenpencraBieHbI pe3yTbTarbl H3yd eHUsl TUHAMHKHA YIEMEHTO B TIPOIYKTHBHO CTH PACTEHHH (haco T
B 3aBUCHMOCTH OT OCOOCHHOCTEH copTa u HOpM ceBa. VMcciaemoBaHUsIMU YCTAHOBJICHO, YTO HAaWOO0JIb IIeH
TIPOU3BOTUTEIHFHOCTREO 00Ia1aet copt Maska: ripu HopMe ceBa 450 ThICSY CeMSTH Ha TeKTap YPOXKalHHOCTE COCTABIISLIIA
1,83 1/ra. IIpu 3T0M KOIMUECTBO 6000B C pacteHus coctapiriia 13,1 mt, macca 1000 cemsn 201,5 . Hanmenbimas
TIPOYKTHBHOCTH OTMEYCHA Y cOpTa XapbKOBCKas IIITaM0O0Basi: OHa cocraBisieT 1,37 T/ra npu Hopme ceBa 500 Tricsa
cemstH Ha rexTap. KommaecrBo 6000B Ha 3ToMBapranTe cocTaBisuio 9,9 mit, macca 1000 cemstH— 145,1 1. YeTaHORBIEHO, 4TO
COPTOBBIE 0COOEHHOCTH M HOPMBI BHICEBA BIIMSITH Ha BETTUMUMHY yporkast. CaMble PO M3BO IU Te/TbHbIE HOPMBI BHICEBA J1IsT
COPTOB OBUTH: yCOPTOB XapbKOBCKas IiramMOoBast, bykosruaka— 350, y copros Hamust u I lepmaa—400 ThIC. T./ra.

Karouessle cnoBa: Phaseolus vulgaris; Copt; HopMbl BeIceBa; D1eMEHTHI PO YKTUBHOCTH

BBEJAEHHUE

[IpropuTeTHON LENbI0 BCEX IUBHIM30BAHHBIX TOCYIAPCTB SBIsIETCS oOecredyeHne Hapoaa
NPOJAYKTaMHU MHTaHUs, yNOTpeOIeHne KOTOPHIX B (DH3UOJIOTHYECKH HEOOXOAMMBIX hopMax u
ACCOPTHMEHTE CII0COOCTBYET HOPMAaIbHOMY (D)YHKIMOHHPOBAHHIO OPTraHM3Ma YeJOBEKa M €ro
tpynocnocoonoctH ([lerpuuenxo, B.®., Mopuan, K.1., 2003). B Hamie BpeMs HA3K0€ IPOU3BOACTBO
BBICOKOOENKOBBIX MPOJAYKTOB MUTAHUS >KUBOTHOTO MPOMCXOXKICHHUS, UX BBICOKAs ce0ECTOMMOCTh
MOTHBHUPYIOT K YBEIMYEHHIO IUIONIAJICH 1101 3epHO0000BkIe Ky/bTypbl (OBuapyk, O.B. 2013). Haubonee
LEHHOH MPOAOBOJILCTBEHHON KYIBETYpOU B 3TOH rpymiie pacTeHuit siisiercs dacons ([lerpuuenko,
B.®., Moguan, K.I., 2010; lInsaxrypos, [1.C. 2003).

B Hacrosmee BpeMs Oousbliasg 4acTh 3€pHa (acoJil BHIPALIMBACTCS B YaCTHOM CEKTOpe Ha
HE3HAYMTEIBHBIX TUIOIIAASAX, B OCHOBHOM Ha MpHycageOHbIX y4yacTKaX, YTO HE YAOBJIETBOPSET
notpedHocTH B 3TOM npoaykTe (JIuxousop, B.B. 2010; OBuapyk, O.B. 2013). BoznensmBanue paconmn
U ee IUPOKOE BHEJIPEHUE B CETLCKOX035HCTBEHHOE IPON3BOACTBO TPEOYIOT MHHOBAIIMOHHBIX TIOIXO/IOB
K CYIIECTBYIOIIUM TEXHOJIOTHSM, HAlPaBJICHHBIM Ha YIy4YlICHHE CTPYKTYpPHI IOCEBOB B LIEIOM U
MaKCHUMaJIbHYIO peaIM3aliIo MOTEHIHala YpOKalHOCTH cOpTOB. BrIOOp onTUManbHBIX clioco000B 1
HOPM C€Ba C Y4eTOM MMOYBEHHO-KJIMMAaTHYECKHUX YCIOBUI perHoHa AacT BO3MOKHOCTh MAaKCUMAIIBHO
pean30BaTh MOTEHIINAT COPTA, @ TAK)KE BO3MOKHOCTD BIIMATH Ha MPOTyLIUOHHBIH MPOLIECC PaCTEHUH
¢dacomu (Ilerpuuenko, B.®., Mosuan, K.1., 2010; Osuapyk, O.B. 2013).

MATEPHUAJ U METO/bI

OkcrepuMeHTanbHas paboTa IpoBOAMIACE HA ONBITHOM moJie [1o10J1bCKOTO TOCYJapCTBEHHOTO
arpapHoO-TEXHHYECKOTO yHHBEpCHUTETa B T0JIEBOM ceBoobopoTe, B TeueHue 2007-2012 roaos,
MPEIIECTBeHHHUK — O3UMasl MIIIeHHIA. 3aJaHneM ObUTO M3ydeHHe BIUSHUS COPTa M HOPM BBICEBa Ha
MPOAYKTUBHOCTh pacTeHHit (pacoim 0OBIKHOBEHHOH.

Knumar 1oxHOM yacTu 3amajiHO JlecocTeny YKpauHbl YMEPEHHO KOHTHHEHTaNbHBIN. ['0noBas
CyMMa 0CaJIKOB COCTaBiisgeT B cpeaneM 581 MM, u3 Hux 68% BbINagaeT B TEIJIOE BpeMs roja.
CymMmapras (OoTOaKTHBHAS pajualis qocturaet 51,8 kkam/cM?, a 3a MEPHOJT «anpeib-OKTIOPh) —
42,2 xxan/cm?. DTO TI03BOJISIET BBIPAIIUBATH B 30HE BHICOKHE YpOXKan (hacoiu.
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[NouBa — uepHO3eM DTyOOKHIT MaJIOTyMYCHBII, CpEIHECYIMHUCTBIN Ha Jiecce. CofieprkaHue rymyca
(no Tropuny) B maxoTHoM ciioe — 3,4-3,8%, nerkoruaposm3noro azora (o Kopupwisay) — 10,5-12,2
M1/100 T mouBEl, oABMKHOTO Gocdopa (o Yupukosy) — 16,5 mr/100 r moussl, kanus (10 YupukoBy)
— 21,0 mr/100 T mouBsl, pH (conesoe) — 7,3.

IoceBHas MIOIIAAb SKCIIEPUMEHTATBHOTO y4yacTka — 45,0 M2, yuerHas — 25,2 M2

Vet yposkast pOBOIUIIH METOIOM CILIOIIHOTO cO0pa 1 B3BEIIMBAHKS 3epHA U3 KaXKI0TO YUETHOTO
ydacTtka. J{1s onpenenenus 6HOIOTHYECKOH YpOoXKaitHO CTH 0TOMpay CpeHIO0 MPo0y, MO0 KOTOPOi
OTIpeNesUIi KOJMYSCTBEHHbIE U KaueCTBEHHBIC TOKa3arenu ypoxkas. M3yuamuck copTa ¢acosu:
XapokoBckast mramboBast (Kharkovska shtambova), MaBka (Mavka), Hanust (Nadia), BykoBuHka
(Bukovynka), Ilomonsinouka (Podolyanochka), [lepsiuna (Perlyna). Jlns u3ydeHust HOpM BbiceBa ObLTH
ycranoBieHsl cnenyromue: 200, 250, 300, 350, 400, 450, 500 Teicsu ceMsiH Ha OJIUH TEeKTap.

PE3VIIBTATBI 1 OBCYXJIEHUS

Beino ycranoBieHo, 4TO M3ydaeMble copTa (acosil OTIMYAINCh MEXKAY COOOM MO 3IeMeHTaM
MPOJIYKTUBHOCTH, 4TO, B OOIIEM, 3aBUCEJIO OT UX COPTOBBIX 0coOeHHOCTEH (Tab. 1).
Tadmuua 1. Junamuxa s1emenmos npooyKmugHOCmu pacmeHuii ¢aconu
8 3A8UCUMOCIU OM COpMA U HOPM 8blceda (cpednue nokazamenu 3a 2007-2012 ez.)

Hopwma BriceBa, Macca |KoanuuecTtBo 6000B Ha ::;J;:q:cﬁ?ﬁz M acca ceman | Macca 1000
ThiC. WIT./Ta |pacTrenus,r pacTeHHH, WT. . > lu3 pacrenus, r| cemsau,r
Copr XapbKkoBcKasg mTamM0oBasn
200 25,7 17,3 3,3 9,3 1644
250 23,7 16,4 4,2 10,1 151,6
300 20,8 15,5 3,9 9,2 146,2
350 18,4 14,1 3,7 8,9 1543
400 (koHTpOIB) 17,4 11,6 4,4 7,7 1452
450 15,2 12,3 4,1 8,6 1682
500 13,3 9,9 3,9 5,8 145,1
Copt M aB ka
200 19,2 14,9 3,3 9,3 178,3
250 21,9 14,0 3,7 9,5 184.,5
300 19.2 13,8 3.8 9.0 184.7
350 10,1 9,9 3,4 6,6 1838,1
400 (KOHTPOJIB) 13,0 10,0 3,1 5,8 188.,4
450 16,1 13,1 3,4 9,1 201,5
500 12,4 9.5 3.1 5,5 1804
Copt Hagusn
200 19,5 11,5 3,2 8,8 2229
250 20,7 13,1 3,0 9,4 2382
300 16,8 9,3 3,1 8,2 2475
350 17,1 9,0 3,6 7,3 248,7
400 (koHTpONIB) 13,3 8,6 3,3 6,2 2389
450 16,3 12,9 3,3 8,7 2073
500 11,2 6,5 3,0 5,1 2282
Copr BykoBuHka
200 18.0 12,3 3.3 8.9 2084
250 18,3 10,7 3,1 9,1 212,6
300 17,2 9,9 3,2 8,6 216,9
350 16.9 9.2 3.0 7.8 2203
400 (KOHTPOJIB) 14,5 8,4 3,2 7,7 211,8
450 16,0 11,2 3,5 7,9 2054
500 12,6 7,7 3,1 5,7 201,1
Copt Ilepauna*®
200 20,1 13,5 3,5 8,7 203,7
250 19,4 11,8 3,3 9,1 1984
300 17,2 10,3 3,4 8,3 196,1
350 16,7 9,7 3,2 8,8 2052
400 (KOHTPOJIB) 16,1 9,1 3,0 9,1 2123
450 15.8 13,2 3.7 9.8 198.6
500 13,3 7,9 3,3 6,1 195,8

[Mpumeuanue: * - nannsie o copry IlepanHa cpeaane3a2011-2012 rr.
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B omnpITax mo n3y4denunto pasHeIx HOpM BbiceBa B peaesnax 200-500 Thic. ceMsiH ObIIO YCTaHOBJICHO
3HAYUTENIbHOE BIMSIHUE JAHHOTO KPUTEpPUs HAa U3MEHEHHUE CTPYKTYpPbI ypoxkas. YPOKaWHOCTHU I10
HCCIIeyeMBIM COPTaM 3aBHUCENa OT TYCTOTHI [TOCEBA, YTO MOBIHMSIO HA U3MEHYMBOCTH DJIEMEHTOB
MPOYKTUBHOCTH PAaCTEHUM.

VBenuueHue MmomaaAn MUTaHus GopMuUpyeT Oosee MPOM3BOAMTEIBHBIE PACTEHUsI, C OONBIINM
KoJM4ecTBOM 0000B. 3a ToJIbI HCCIIeIOBaHui y copTa Maska popMupoBaioch B cpeHeM  9,5-14,9 606a
Ha pacteHur. Cpelin UCCIISAYEMbIX COPTOB 00JIbINe Bcero 06000B (hOpMUPOBATIOCH HA PACTEHUAX COpTa
XapbKkoBCcKas mTaMO0Basi, B npeaenax 9,9-17,3 mrt. Haumensiee kommuectBo 6000B OBUIO y copTa
BykoBunka — 7,7-12,3 it V copra [lepnuHa B 3aBUCHMOCTH OT HOPM BbICEBa MoJy4yeHo 7,7-12,3 6000B.

HccnegoBaHus mokasaid, YTO KOJIMUECTBO CEMSAH B 000e — 0oJiee KOHCTAHTHBIA I10Ka3areib.
CpenHee KOJIMYECTBO ceMsiH B 000e y copTa XapbKOBCKasl ITaMOoBasi cocTaisuio 4,2 IIT., y copTa
Magka 3,5 mt., y copra Hanus — 3,3 T, y copra Ilepiuna — 3,4 mrt.

Macca cemsiH ¢ pacteHust y coprta MaBka HauOoJibInel Obuia 9,5 T npu HopMe BbiceBa 250 ThIC.
mrT./ra, HauMmenslneit — 5,1 npu ceBe 500 Thic. WT./ra. Cpean HCCIETyEeMBbIX COPTOB HAHOOIBIIUM
ATOT TIOKa3arellb ObUT y cOpTa XapbKOBCKas ITaMOoBas npu cese 250 THC. mIT./Ta.

Macca 1000 cemsH y copTa MaBka B 3aBUCUMO CTH OT HOPM BBICEBA 3HAUUTEIHHO HE U3MEHSIACH
u Obuta B mpenenax 178,3-201,5 . V copra Hanus ¢ yBenmueHnuem Hopmbl BeiceBa oT 200 mo 350
ThIC. ceMsiH Ha rekrap macca 1000 cemsu moBwmmaercs ot 222,9 go 248,7 . C mocnenyromum
MOBBILIEHHEM HOPMBI OHa CHWXaeTcs 10 228,2 T.

VYpoxalHO CTh SIBIISIETCS PE3YIIBTaTOM B3aUMOACHCTBHS BceX MOP(]O-(PHU3M0I0THYE CKUX ITPU3HAKOB,
KOTOPBIE OMPEENSIOT 0COOCHHOCTH POCTa U Pa3BUTHS PACTCHHUI B IIEHO3€E C YCIOBUSIMHU BHEUTHEH
CpCHbl. K uumM otHOCSTCS: OCO6€HHOCTI/I Pa3BUTHUA BETECTATUBHLIX U TCHEPATUBHBIX OPTraHOB, pCaKIUA
pacteHuii Ha HeOnaronpusATHBIE (HAaKTOPBI CPEbI U T. 1I.

O BIMSIHUY HCCleTyeMbIX (JaKTOPOB Ha YPOXKaiHOCTh 3epHa (hacoII 3a T0/1bI HCCIIeJOBaHUIA MOKHO
CYJIUTh TIO JIAHHBIM TaOJHIIbI 2.

VYBennueHne HOPMBI BbiceBa ceMsiH (acomm it copta XapbkoBckast mrtamboBast 10 300 TeIc.
LIT./Ta C1I0 COOCTBOBAIIO TIOJYUYEHHIO JIO CTOBEPHBIX MPHOABOK ypoXkasi 3epHa Ha 2,6 1/Ta 10 CpaBHEHUIO
¢ HopMmoii BeiceBa 200 ThIC. IT./Ta, TIe ypoKaHOCTh coctapiisuia 1,41 1/ra. Tak, as atoro copra, B
CpeIIHEM 3a TOJIbI MCCleoBaHui y 3Toro copta npu cese 200 Thic. mT./ra (HopMma 450 ThIC. 1IT./Ta)
ypOXaiHOCTh MOBBIIANACH Ha 2,1 11/Ta, mpu HopMe BeiceBa 500 ThIc. IIT./ra — cHIKanack Ha 0,4 /ra.

IIpupoct yposkast mpu BHICOKMX HOpMax BbiceBa y copToB Maska, Haaus u Ilepnuna Obin
HECYIICCTBCHHBIM.

Tabmuua 2. Vpoorcaiinocms 3epua acoau 6 3a6UCUMOCU O COPMOS8 U HOPM 8blcesa, m/2a
(cpennue nokasarenu 3a 2007-2012 rr.)

Hopmbl BeiceBa, ThiC. IIT./ra (paxrop B)
Copt (paktop A) 200 750 ]300 350 4(;1()) o 500
XapbKOBCKast mTamOoBast 1,41 1,45 1,48 1,67 1,62 1,65 1,37
MaBsxka 1,72 1,74 1,80 1,77 1,69 1,83 1,65
Hanus 1,70 1,67 1,74 1,72 1,76 1,71 1,63
bykoBuHKa 1,69 1,73 1,75 1,82 1,78 1,74 1,70
IMepauna* 1,73 1,65 1,67 1,70 1,74 1,68 1,66

HIPys, y/ea A~ 22; B—2,0;AB—3,1; X=1,74; Sgy;, = 2,93

Tpumeuanue:* - Oaunvie no copmy Ilepruna cpeonue 3a 2011-2012 ze.

Taxkum oOpa3om, y copta XapbKoBckas mTamMm0oBas U ByKoBHHKa BBICOKHE TOKa3aTesIH
ypoxaiiHOCTH ObUTH IpU HOpMe BbiceBa 350 ThIC. IIT./Ta, y copTa MaBka — 300 TbIc. mT./ra, Y coprta
Hapwus u [Nepnuna — 400 Thic. mT./ra.

BbIBO/IbI

Pesynbraramu ucciie1oBaHuil yCTaHOBJICHO, YTO HAUOOJIBIITYO YPOXKAIHO CTh ITOKa3an copT MaBka
npu HopMe BbiceBa 400 Thicsu ceMsH Ha rektap. HammeHnbiias yposkailHOCTh ObUia y copTa
XapbkoBckasi mramboBast — 1,37 T/ra mpu Hopme BbiceBa 500 Thics4 ceMsH Ha rektap. Hambonee
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MPOIYKTUBHBIMU HOPMaMH BbICEBA JIJII COPTOB OKa3aINCh: XapbKOBCKas mTaMOoBast, bykoBuHKa —
350 teic. wiT./ra, Hapus, Tlepauna — 400 ThIC. mT./ra.
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Abstract. The field of research of this this paper is connected with the efficient valorization of renewable
energy sources by ensuring the quality of solid biofuels produced from lignocellulosic biomass, derived from
energy crops. The article aims to provide a comparative analysis of biomass derived from the fast growing plants
and proposes an analysis of several varieties of prospective energy crops that could be grown in the Republic of
Moldova. The researches were conducted in the Laboratory of Solid Biofuels within SAUM using standard
methods for determining the main qualitative characteristics of the studied biomass. Based on the obtained
results it was found that the biomass derived from energetic willow has good development prospects under
Moldova’s conditions.

Key words: Energy crops; Biomass; Calorific value; Ash content; Solid biofuels

Rezumat. Domeniul de analiza al acestei lucrari este cel de valorificare eficienta a surselor regenerabile de
energie prin asigurarea calitatii biocombustibililor solizi obtinuti din biomasa lignocelulozica, provenita din plante
energetice. Articolul urmareste scopul de arealiza o analizd comparativaa biomasei provenita din plante cu viteza
mare de crestere si propune o analiza a catorva specii de culturi energetice de perspectiva pentru a fi cultivate in
conditiile Republicii Moldova. Cercetarile au fost realizate In Laboratorul de Biocombustibili Solizi din cadrul
UASM, folosindu-se metode standarde de determinarea principalelor caracteristici calitative ale biomasei studiate.
in baza rezultatelor obtinute s-a constatat ca, pentru conditiile Republicii Moldova, un potential bun de biomasa
poseda salcia energetica.

Cuvinte cheie: Culturi energetice; Biomasa; Putere calorifica; Continut de cenusa; Biocombustibili solizi

INTRODUCERE

Securitatea aproviziondrii cu materie prima calitativa si accesibila a Intreprinderilor de producere a
biocombustibililor solizi din Republica Moldova este principalul obstacol in calea instalarii centralelor
termice eficiente care functioneaza pe bazi de biomasa. Daca, initial, atentia producatorilor si a
cercetatorilor era focusata spre folosirea In scopuri energetice a biomasei agrosilvice, atunci astazi tot
mai insistent se vorbeste despre perspectiva dezvoltarii culturilor energetice, culturi care inmagazineaza
in timpul cresterii §i dezvoltarii lor cantitati mari de energie. Aceasta situatie este determinata atat de
considerente economice, cat si de strategiile de dezvoltare a agriculturii Moldovei, strategii care, in
mare masura, sunt bazate pe dezvoltarea continua a agriculturii durabile.

Tehnologiile de obtinere a productiei intr-o agriculturd durabila si sustenabild, de regula, presupun
lasareain sol a unei cantitati importante de biomasa de origine vegetala sau animald, cum sunt reziduurile
rezultate din activitati agricole sau prelucrarea recoltei, substantele vegetale si animale ramase din
gradinarit si diferite activitati casnice. Astfel, este evident interesul sporit si actualitatea folosirii la
producerea biocombustibililor solizi abiomasei lignocelulozice provenite din culturi energetice.

Scopul acestei lucrari este analiza comparativa a biomasei provenite dintr-o grupa de plante energetice
care, la aceasta datd, cu o probabilitate destul de mare, pot deveni o sursa sigura de materie prima
pentru obtinerea biocombustibililor soliz in conditiile Republicii Moldova.

In calitate de obiect al cercetirii au servit plantele erbacee: topinamburul, silfia, hrisca de Sahalin si
salcia energetica. A fost realizatd o analiza comparativa a calitatii biomasei obtinute din aceste culturi
in raportcu ele insele §iin raport cu biomasa provenita din reziduuri agricole folosite astazi mai frecvent
la producerea biocombustibililor solizi.

Importanta si actualitatea studiului realizat suntjustificate de rolul pe care-1 are valorificarea biomasei
obtinute din plante cu potential sporit de crestere in obtinereabiocombustibililor solizi §i argumentarea
cultivarii acestorain conditiile Republicii Moldova.
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In rezultatul sintetizarii datelor din literatura de specialitate si a cercetarilor experimentale proprii
sunt formulate concluzii referitoare la cuantificarea calitativa a diferitor tipuri de biomasa pasibila de a
fi folosita la obtinerea biocombustibililor soliz.

MATERIALE SI METODA

Au fost luate 1n studiu cateva specii de plante energetice, care prezinti interes sporit in producerea
biocombustibililor solizi pentru conditiile Republicii Moldova. Astfel au fost studiate urmétoarele plante
inregistrate n registrul de plante al Republicii Moldova: topinamburul — Solar (inregistrat in anul 2014),
silfia — Vital, iarba elefantului (Miscanthus x giganteus), hrigca de Sahalin — Gigant (2012) si soiurile
de salcie energetica Tordis si Inger (2013).

Probele luate in studiu au fost prelevate de pe loturile experimentale ale Gradinii Botanice (Institut)
a Academiei de Stiinte a Moldovei si de pe plantatiile-test de salcie energetica din SRL’BioAgroinvest”,
comuna Bozieni, raionul Hancesti.

Biomasa aeriana din topinambur, silfiesi hrigcade Sahalin a fost recoltata pe parcursul lunii martie,
in anul 2013, iar cea de salcie energetica — in luna octombrie, anul 2014. Experientele au fost realizate
in Laboratorul de Biocombustibili Solizi al Universitatii Agrare de Stat din Moldova.

Continutul de umiditate a fost determinat conform standardului SMV EN 14588:2012, prin metoda
uscdrii in etuva electrica termoreglabild cu conversie naturala Memmert UNB. Masa probelor a fost
determinata cu ajutorul balantei analitice AS 2120/C/2.

Puterea calorificd a probelor a fost determinata in conformitate cu standardul SMV EN 14918:2012.
A fost masurata puterea calorifica superioara a probelor cu umiditatea 0n bomba calorimetrica LAGET
MS — 10A, iar cea inferioara a fost stabilita prin relatia:

NCV=GCV-24,42(8,94h+w), J/e, (1)

in care GCV este puterea calorifica superioara in J/g, 24,42 reprezinta caldura de vaporizare medie
aapei in J/g, iar (8,94h+w) — cantitatea de apa rezultatd prin oxidarea hidrogenului, plus umiditatea din
combustibil (h este continutul de hidrogen al mostrei in %, W indica umiditatea mostrei in %).

Continutul de cenusd a fost stabilit in baza uscatd conform cerintelor standardului SMV EN
14775:2012. A fost folositd metoda lenta de calcinare a probelor de biocombustibil, realizata intr-un
cuptor electric cu mufa, la temperatura de (550 °C) timp de cel putin 6 ore.

REZULTATE SI DISCUTII

cercetarilor se prezintd o analizd succintd a acestora.

Topinamburul (Helianthus tuberosus) (Fig. 1a), care in popor mai este numit si mar-de-pamant,
para-pamantului, guli, nap porcesc, morcovul pamantului, morcov-porcesc, cartoful ciorii, pere-iernatice,
cartoful saracilor este o planta erbacee, perena din familia Asteraceae, apartinand genului Helianthus.
Are tulpina erectd, cilindricd, lemnoasa, cu diametrul de22 — 50 mm la baza solului, este usor brazdata
in lung, aspru-paroasa, inalta de pana la 4 m, ramificata in partea superioara.

Patria topinamburului este America de Nord, iar denumirea provine de la tribul amerindian
Topinambas.

Valoarea topinamburului, atat in calitate de cultura furajera, de leguma tehnica si cu proprietati
medicinale, cat si ca plantd energetica utilizata la obtinerea biocombustibililor, se bazeazi pe compozitia
chimica si pe potentialul productiv al plantei.

Plantele de topinambur folosesc eficient energia solara, posedand un coeficient de valorificare a
energiei fotosintetice active de peste 3,5%, depasind, la acest indice, porumbul de 3 ori. Aceasta
permite atingerea potentialului productiv de 150 tone masa verde si circa 200 tone tuberculi de pe un
hectar. Evident, cifrele date sunt pentru recolte record. in mod obisnuit, recolta medie de pe un hectar
constituie cca 35 — 50 tone masa verde si 25 tone tuberculi.

Topinamburul se inmulteste prin tuberculi. Are pretentii mici fata de tipul de sol, plantele vegeteaza
foarte bine si dau cele mai mari recolte pe soluri luto-humoase de lunca, suficient de umede si afanate,
dar valorifica bine si solurile usor nisipoase, chiar si nisipurile mobile. Are o mare putere de adaptare la
conditiile variate de clima.
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Silfia perfoliatum L. (Fig. 1b) este o planta erbacee din familia Asteraceae, originara din America
de Nord, perend, policarpica, cu tulpind erecta in patru muchii cu perisori, in partea superioara ramificata,
cu inaltimea de 2-3,5 m si grosimea la baza de 20 - 40 mm. Dezvoltd un sistem radicular pivotant cu
extindere pana la 3,5 m adancime. Valorifica bine solurile umede si cele contaminate cu metale grele.
Poseda o rezistenta 1nalta la ger si iIngheturi, este moderat rezistenta la arsita si secetd. Se inmulteste
prin seminte si vegetativ (bucati de rizomi, rasad).

a)
Figura 1. Plantatii de topinambur (a) si Silfia perfoliatum L. de pe lotul experimental al
Gradinii Botanice din Chisindu

La inmultirea prin seminte, in primul an de vegetatie plantele dezvolta 12-16 frunze care formeaza
rozeta centrala si sistemul radicular format din rizomi si radacini adventive subtiri si lungi. In anii
urmatori parcurge toate fazele fenologice. La reluarea vegetatiei, in primele 25 - 30 zile cresterea este
lentd, apoi se accelereaza, formandu-se lastarii care, la sfarsitul lunii mai, ating o lungime de 1,6 m.
Cresterea in aceasti perioada este de cca 7 cm/zilnic. In perioada iulie — august, ritmul de crestere a
tulpinii este mai lent, inaltimea tulpinilor la finele vegetatiei fiind de 2,5- 3,2 m. Recolta anuald de masa
proaspata variaza de la 70 pana la 100 t/ha, in functie de conditiile climaterice.

Hrisca de Sahalin (Polygonum sachalinense F. Schmidt) (Fig. 2a) esteraspandita in flora spontana
din partea de rasarit a Rusiei si nordul Japoniei, patrunde in Europa in a doua jumatate a secolului XIX.
A fostimplementata n agriculturd, in fosta Uniune Sovietica, pe parcursul secolului XX, datorita tolerantei
la factorii pedoclimaterici si productivitatii stabile de peste 100 tone masa proaspata. Se inmulteste prin
plantarea rizomilor inradacinati la adancimea de 7-10 cm.

In primul an de vegetatie, din rizomii inradicinati se dezvoltd plante de 1,5- 1,7 cm, cu sistem radicular
o extindere laterald de 65 - 70 cm. In anul doi, vegetatia demareazi odati cu stabilirea temperaturilor
pozitive, manifestdnd un ritm de crestere foarte intensiv. Astfel, la finele lunii mai, lastarii ating inaltimea de
3 m, iar la finele vegetatiei — plantele pot atinge o inaltimea de 4,5 m cu diametrul, in parteade la sol, de cca
3,7 - 4,8 cm. La instalarea temperaturilor negative, pe parcursul a 10 zle frunzele cad complet, iar in
decembrie — ianuarie deshidratarea lastarilor devine accentuatd, ajungand la 20% umiditate.

Iarba elefantului (Miscanthus x giganteus) (Fig. 2b) este una din plantele energetice cunoscute
in lume cu o larga utilizare in bioenergetica. O raspandire mai accentuata se inregistreaza incepand cu
anii 80 ai secolului trecut in tarile din Europa de Nord si Centrala.
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Figura 2. Plantatii de hrisca de Sahalin, Grddina Botanica din Chisindu (a) si de miscanthus’ (b)

Planta energetica Miscanthus face parte din categoria plantelor C4, foarte rezistentd si perena,
originara din regiunile tropicale si subtropicale ale Africii siAsiei de Sud. Fiind o planta ierboasa sterila,
se inmulteste doar pe cale vegetativa, prin bucati de rizomi si plantule obtinute prin cultura de tesut. Se
amplaseazi pe terenuri profund prelucrate bine asigurate cu umiditate.

Dupa plantare in primul an de vegetatie, in conditiile Republicii Moldova, atinge inéltimea de 1,2-
1,5 m, cu un continut inalt de frunze. In urmtorii ani, pe parcursul lunii aprilie demareaz vegetatia si
pana la finele ei atinge inaltimea de 3,0 m, continutul de frunze fiind sub 20%. Deshidratarea tesuturilor
la stabilirea temperaturilor negative se accelereaza, astfel ca pe parcursul lunii decembrie poate incepe
recoltarea biomasei. La varsta de 3-4 ani a plantatiei, productivitatea de biomasa uscata atinge 14,2 —
16,3 t/ha, iar densitatea in vrac a biomasei recoltate constituie 138 kg/ m®. Dupa primul an, de regula,
nu este necesara tratarea plantelor sau ingrijirea terenului.

Salcia energetica (Salix viminalis) este un gen de plantd din familia Salicaceae, cu crestere
rapida (cca 3 - 3,5 cm/zi). Realizeaza 1 - 3 lastari si ajunge la 2 - 3 m inaltime deja in primul an.

Ulterior, salcia continua sa se dezvolte rapid, ajungand la 10 - 15 lastari i la o inaltime de panala 6
-7m in al doilea an de viatd. Prima recoltare a plantei poate fi realizatd deja in anii 2 - 3 de vegetatie,
recolta atingand o valoare de pana la 30 t/ha, cu umiditatea de 35 - 40%.

In Republica Moldova, prima plantatie- test de salcie energetica a fost infiintata la Bozieni, raionul
Hancesti (Fig. 3).

Salcia energetica de specie Tordis provine din incrucisarea speciilor Tora si Ulv. Aceasta specie se
caracterizeaza printr-o crestere rapida si poseda rezistenta sporitd la seceta si temperaturi inalte. In
primul an de vegetatie ea atinge Tnéltimea de pana la 4 m.

Salcia energetica Inger provine din incrucisarea speciei de salcie din Rusia de tip Salix Triandra,
din regiunea Novosibirsk, cu specia Jorr. Avantajele acestei specii suntrezistenta sporita la temperaturi
joase si nepretentiozitatea pe timpuri de seceta.

! Sursa: http/newenergyandfuel.c om/wp-content/uploads/2010/09/Misc anthus-Growth-by-the-University-of-Illinois. jpg
Citat 29.11.2014
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Figura 3. Secvente din plantatia de salcie energetica SRL "BioAgroinvest”,
com. Bozieni, raionul Hdncesti

Prelucrarea biomasei lignocelulozice in procesul de obtinere a biocombustibililor solizi are loc in mai
multe etape (operatii) tehnologice care, intr-o masura sau alta, influenteaza calitatea produsului finit.
Dirijarea calititii in aceste etape prezintd subiecte de cercetare aparte si depinde de respectarea
perfectd a tuturor regimurilor tehnologice pe parcursul intregului itinerar. Calitatea produsului finit este,
de asemenea, semnificativ influentata de calitatea materiei prime, in cazul nostru de calitatea biomasei.

Printre proprietatile cele mai importante care definesc calitatea biocombustibililor solizi se regasesc
puterea calorifica si continutul de cenusa.

Se stie ca puterea calorifica a biomasei lignocelulozice depinde de continutul de lignina, celuloza si
hemiceluloza, adica de continutul de oxigen, hidrogen si carbon si raportul acestor elemente (Marian,
Gr. 2014). Cu cat raportul O/C si H/C este mai mic, cu atat puterea calorifica este mai mare. Continutul
de carbon in lignina este mai mare ca in celulozi si hemiceluloza, prin urmare si puterea calorifica a
ligninei este mai mare ca cea a celulozei si hemicelulozei. Anume prin aceasta poate fi explicata
puterea calorificd mai mare la biomasa provenitd din salcie energetica in raport cu cea a biomasei
provenite din plante erbacee (biomasa provenitd din lemnoase contine mai multa lignind in comparatie
cu biomasa provenita din reziduuri agricole si plante erbacee energetice) (Marian, Gr. 2014).

Estimarea comparativa a datelor prezentate in tabelul 1 confirmaipotezele enuntate anterior. Astfel,
biomasa obtinuta din salcia energetica Tordis poseda cea mai mare putere calorificd (NCV=11844,42
J/kg), urmata de biomasa provenita din salcia energetica /nger (17809,36 J/kg).

Tabelul 1. Puterea calorifica si continutul de cenusa a diferitor tipuri de biomasa

lignocelulozica
Puterea calorificd n bazd uscata, J/g Continutul
Tip biomasa oara | inferioars Abaterea | Intervalul de | mediude
superioara | INterioara f o, ngard incredere cenusi, %
Napul porcesc Helianthus tuberosus |18568.85 117258,96 1459.08 (6,60 2,263
Silfia Silfia perfoliatum 17823,02 [16513,15 653,36 (9,59 2,497
Hrisca de Sahalin Polygonum 18735,77 |17425,89 [304,65 [4,36 2,935
sachalinense
Miscantus/Iarba elefantului
(Miscanthus x Giganteus) 18683,57 [17373,69 126,84 [1,81 2,237
Salcie energetica Tordis 19750,30 |18440,42 192,58 1,29 1,745
Salcie energetica 19119,24 |17809,36 |145,96 [2,06 1,554
Inger
T ulpini porumb 17971,54 116661,65 51,92 0,7591 4,61
Paie de griu 17973,29" [16663,40 [311,43" [4,553' 3,23
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CONCLUZII

Cercetarile noastre au demonstrat ca puterea calorifica a tuturor speciilor de biomasa lignocelulozica
luate in studiu permite folosirea acestora la producerea biocombustibililor solizi de clasa EN plus Al.
Insa, dupa continutul de cenusi rezultat de la ardere, toate tipurile de biomasa studiate pot fi folosite
doar la obtinerea biocombustibililor de clasa En-B.

Este de mentionat si faptul ca continutul de cenusa rezultatla arderea biomasei din salcie energetica
este aproape de limita admisibild pentru combustibilii de clasa EN plus A2, adica 1,5% . De adaugat ca
probele de biomasa de salcie au fost preparate din vergi virgine, de 1 - 2 ani care, dupa cum se stie,
contin un procentaj de lignina mai mic decat partea lemnoasa de salcie energetica cu varsta mai mare.

In baza analizei comparative a datelor din tabelul 1 se poate afirma c4, in comparatie cu celelalte
specii de biomasa studiate, cea obtinuti din salcie energetici poseda caracteristici mai relevante. In
esentd, biomasa obtinuta din salcie energetica poate fi folosita pentru obtinerea biocombustibililor solizi
de clasa EN plus A2, Insa pentru aceasta este necesar sa se intreprinda masuri pentru diminuarea
continutului de cenusa al produsului finit. Cel mai simplu acest lucru poate firealizat prin formarea de
compoztii cu adaos de biomasa de nuantd lemnoasa obtinuta din trunchiuri de copaci, reziduuri lemnoase
netratate chimic etc.
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MODELAREA ECONOMICO-MATEMATICA A DIMENSIONARII
TARLALELOR SI AMPLASAREA SORTIMENTULUIVITICOL IN
EXPLUATATIILE ARGICOLE DIN REGIUNEA VITICOLA SUD

Iulia CORMAN, Dumitru HARUTA, Roman HARUTA
Universitatea Agrara de Stat din Moldova

Abstract. A model for locating grapevine varieties on an area of 103,74 ha (Southern wine growing region,
Republic of Moldova) is described in this paper, focusing on field sizing within the limits 0f 4.5-35 ha. In addition
to the 13 main variables reflecting the surface planted with one or another vine variety, the economic-mathematical
problem also included the variables that determine the surface planted with table grape varieties (x,,) and the
technical ones (x,,) and also other two variables (x,, X,,) which allow to establish the need for normalized financial
investment and consumption. Together with other restrictions, the numerical model included restrictions regarding
the limits of field size. As a result of the project implementation, it is expected to produce 1051 tonnes of grapes
or 313 tonnes of table grapes and 738 tonnes of wine grapes, respectively. After the commercialization, the profit
will be2.146 million MDL constituting a profitability of 124%. The investments allocated for grapevine planting
and management, until the vineyard start to bear fruit, will be 9,725,000 MDL, while the financial normative
consumption will reach the figure of 1717 thousand MDL. The developed model can be used by the grape
growers in the Southern wine growing region for fields sizing, choice of variety and increase of profits.

Key words: Vineyard; Model; Field sizing; Quantitative and qualitative criteria; Profitability

Rezumat. In acest articol este prezentat un model de amplasare a soiurilor de vita de vie pe o suprafati de
103,74 ha (regiunea viticola Sud), punandu-seaccentul pe dimensionarea tarlalelorin limita 4,5-35 ha. In afara de
cele 13 variabile principale, ce reflectd suprafata sadita cu un soi sau altul de vita de vie, in problema economico-
matematicd, sau inclus si variabile ce determind suprafata soiurilor de masa (x,,) si a celor tehnice (x, ), precum si
doud variabile (x,; X,,) carepermite dea stabilinecesarul de investitiisi consumuri financiare normate inaceasta
ramura. La rand cu alte restrictii, in modelul numeric au fost incluse restrictii privind limitarea dimensiunii
tarlalelor. In rezultatul realizarii proiectului vor fi produse 1051 tone de struguri, respectiv de masa 313 tone si
pentru vin 738 tone. Dupa comercializareaproductiei profitul va constitui 2146 miilei cu o rentabilitatede 124%.
Investitiile alocate pentru plantare si intretinere pana la intrarea pe rod vor fi de 9725 mii lei, iar consumurile
financiare normative vor atinge cifra de 1717 mii lei. Modelul elaborat poatefi utilizat de producatorii de struguri
din regiune viticold Sud la dimensionarea tarlalelor, alegerea sortimentului si sporirea profitului.

Cuvinte cheie: Plantatie viticold; Model; Dimensionarea tarlalelor; Criterii cantitative si calitative; Rentabilitate

INTRODUCERE

Cultivarea vitei-de-vie si evaluarea produselor viti-vinicole s-au bucurat de mare popularitate in
Moldovain toate timpurile. Viticultura si vinificatia sunt ramuri importante ale economiei nationale si la
etapa actuald. O atentie deosebitd in aceasta directie este argumentata prin adoptarea Legii viei §i
vinului (2006) si a Programului de restabilire si dezvoltare a acestei ramuri pana in anul 2020 (2002).
Pentru realizarea acestui program este necesar de infiintat plantatii viticole pe suprafete optime si cu
sortiment justificat din punct de vedere economic.

Problemele cu care se confrunta beneficiarii terenurilor agricole in acest domeniu tin de alegerea
terenului sia sortimentului optim, de argumentarea economica a cheltuielilor in dependenta de conditiile
pedoclimatice.

Asupra componentei speciilor sisoiurilor plantatiilor multianuale, dupa cum mentioneaza si savantul
S. Volkov (2001), influenteaza o multitudine de factori, precum: bilantul suprafetelor pe tipuri de folosinta,
inclusiv pentru Infiintarea plantatiilor noide vie, asigurarea cu resurse de munca, mijloace de producere
siinvestitii capitale.

Estimarea acestor factori si a altor restrictii privind proiectarea plantatiilor viticole si selectarea
sortimentului este posibila prin utilizarea modelelor economico-matematice, cu aplicarea tehnologiilor
informationale.

Realizarea directiilor mentionate este posibila in cazul elaborarii proiectului pe masive integrale, prin
dimensionarea optima atarlalelor si determinarea sortimentului cu justificarea economica a cheltuielilor.
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MATERIAL SI METODA

Laelaborarea proiectului de amenajare a plantatiilor viticole, concomitent cu alte metode traditionale,
este rational sa se utilizize modelele matematice, care ne ofera posibilitatea de a alege varianta optima
in dependenta de conditiile si factorii caracteristici pentru sectoarele proiectate.

Pentru realizarea calculului matematic este necesar de modificat modelul economico-matematic,
aplicatactualmente de savantii S. Volkov (2001), I. Blaj (1983), precum si modelul utilizat de T. Moraru,
R. Haruta, M. Mihailov (2012), pornind de la problema concreta si pregatind informatia necesara
pentru estimarea cu ajutorul tehnologiilor informationale.

In conditiile economiei de piati, intensificarii agriculturii sireformelor funciare, o deosebit atentie
revine folosirii eficiente a fondului funciar, dar care necesitd rezolvarea mai multor probleme de ordin
tehnic, economic, social in baza calculelor matematice.

Utilizarea modelelor matematico-economice orienteaza activitatea exploatatiilor agricole spre o
dezvoltare stabild in perspectiva, aceasta metoda actualmente constituind un sistem in baza caruia se
estimeaza varianta optima a sortimentului, prin compararea elaborarilor de proiect conform criteriilor
cantitative si calitative.

Modelul economico-matematic

Functia-obiectiv — profitul maxim obtinut in rezultatul comercializarii strugurilor:

Z = j;cjx J,
in urmatoarele restrictii:
1. Utilizarea terenului destinat pentru plantarea soiurilor viticole omologate:
; x; =8

2. Ponderea minima/maxima a suprafetei destinate soiurilor pentru vin in suprafata totald de vita-

de-vie:
a?i“ *§ < Z x, <ot xS
Jjeh
3. Ponderea minim&/maxima a suprafetei destinate soiurilor de masa in suprafata totald de vita-de-vie:
ﬂ}nin *SS ij Sﬂ}nax*s
Jel,

4. Ponderea minima/maxima a grupelor de soiuri pentru vin timpurii, medii, tirzii in suprafata totala

a soiurilor pentru vin:
ai‘:ﬁ“ *S' < ij <o™ S
=

5. Pondereaminimd/maxima a grupelor de soiuri de masa timpurii, medii, tirzii in suprafata totald a
soiurilor de masa:

min 4 ¢ < < B S
B xS _j;xj <P xS
6. Dimensiunea minima a suprafetei tarlalelor:
> gmn
j;x ;2 S
7. Dimensiunea maxima a suprafetei tarlalelor:
< qmax
j;ﬁx <S8
8. Utilizarea rezervei de investitii:
Y kyx; <k,(iel).
jed ’
9. Utilizarea rationald a rezervei resurselor de productie limitate:
Zaijxj <b,(iel)).
jeJ ’
10. Utilizarea rationald a resurselor de fortd de munca in perioadele de varf:
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Y ayx, <b,Gel).

yveJ
11. Producerea cantitatii necesare de struguri in total, inclusiv pe grupe de soiuri i soiuri aparte:
D2wx20,(jey).
jed ’
12. Ecuatia de balanta pentru determinarea unor indicatori in procesul solutionérii problemei:
Yayx, =x,(€l,).
jed ’
13. Variabilele nu pot primi valori negative:
x;20,(jey);x, 20,(iel,).
In modelul matematic sunt acceptate urmitoarele semne conventionale:
j—numarul variabilei;
J—multimea de elemente ce indica suprafata sadita cu soiuri viticole;
J, —multimea de elemente ce indica suprafata sadita cu soiuri viticole pentru vin;
J,— multimea de elemente ce indica suprafata saditd cu soiuri viticole de masa;
J, — multimea de elemente ce indica suprafata sadita cu soiuri viticole pentru vin timpurii, medii,
tarzii,
J,— multimea de elemente ce indicd suprafata saditd cu soiuri viticole de masa timpurii, medii,
tarzii,
J,— multimea de elemente ce indica suprafata minima a tarlalelor;
J,— multimea de elemente ce indicd suprafata maxima a tarlalelor;
i —numarul restrictiilor;
I —multimea de elemente ce indicd numarul restrictiilor;
I, — multimea de elemente ce indicd numarul restrictiilor ce se referd la utilizarea rezervei de
investitii;
I, — multimea de elemente ce indica numarul restrictiilor ce se refera la utilizarea resurselor de
productie limitate;
I, — multimea de elemente ce indicd numarul restrictiilor ce se refera la utilizarea resurselor de
fortad de munca in perioadele de varf;
I, —multimea de elemente ce indica numarul restrictiilor ce se referdla determinarea unor indicatori;
X - suprafata saditd cu soiuri viticole (je J);
X - suprafata saditd cu soiuri pentru vin (jeJ,);
)(;_ — suprafata sadita cu soiuri de masa (j eJ,);
X - suprafata sadité cu soiuri pentru vin timpurii, mijlocii, tardive (j € J;);
X - suprafata sadita cu soiuri de masa timpurii, mijlocii, tardive (j €J,);
X —valoarea unor indicatori ce se determina in procesul solutiondrii problemei (aici pot fi determinate
si volumul investitiilor resurselor de fortd de munca in unele perioade de varfetc.);
c— profitul calculat la 1 ha al soiului respectiv;
S — suprafata totala destinatd pentru sadirea vitei-de-vie;
S™n — suprafata minima a tarlalelor;
S — suprafata maxima a tarlalelor;

min
J

max

a J

,a'™ — ponderea miniméd/maxima a suprafetei soiurilor pentru vin in cea totala de vii;

min max LS4 LI . . . “ A - ..

s
ﬂ ; ﬂ ; onderea minima/maxima a suprafetei soiurilor de masa in cea totala de vii
J J 5 B

min max
i 0Py

soiurilor pentru vin;
k.—volumul total de investitii;
k,— cantitatea de investitii in calcul la 1 ha a soiului - j;
b.—rezerva resursei de productie de tipul -i;
a,—norma de consum a resursei de productie de felul-i in calcul la 1 ha a soiului-j;

—ponderea minima/maxima a suprafetei soiurilor timpurii, mijlocii si tardive in suprafata
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b, — rezerva resursei de forta de munca in perioadele de varf;

a;, —norma de consum a resurselor de munci in perioadele de varfla 1 ha a soiului-j;

Q]_ — planul de producere a strugurilor de soi-j;
W.— recolta de struguri de pe 1 ha a soiului-j;

a; ; — valoarea indicatorului in calcul la 1 ha a soiului-j.

Sistemul de variabile include grupa principala, care reflectd suprafata totala a plantatiei viticole,
inclusiv a tarlalelor, si grupa complementara, care determina indicatorii cantitativi (necesarul de investitii
capitale si consumurile financiare normative).

Seturile de restrictii ale modelului se alcdtuiesc in baza factorilor care influenteaza deciziile de
proiect si sunt expuse in modelul economico-matematic elaborat pentru acest proiect.

Modelul matematic modificat a fostelaborat in baza datelor pedoclimaterice a exploatatiilor agricole
din regiunea viticola de Sud. Pentru solutionarea problemei, la calculator, a fost pregatita urmatoarea
informatie: enumerarea soiurilor viticole omologate ce pot fi cultivate in conditiile concrete ale obiectului
de modelare (Catalogul soiurilor de plante, 2014); suprafata terenului destinata pentru plantarea viilor;
rezervaresurselor de productie limitatd; volumul investitiilor; fisele tehnologice pentru cultivarea fiecarui
soi; ponderea minimé/maxima recomandata de catre savanti a soiurilor pentru vin si a celor de masa,
precum si timpurii, medii, tarzii in suprafetele respective; suprafata minima/maxima a tarlalelor in
dependenta de panta terenului si alte conditii teritoriale; planul de producere a strugurilor pe grupe de
soiuri, inclusiv si pe perioada de recoltare;recolta planificatd la 1 ha de soi viticol;norma de consum a
resurselor de productie si a investitiilor la un calcul la 1ha; pretul de comercializare si de cost al unui
chintal de struguri, profitul in calcul la 1 ha pe soiuri; diverse date din materiale normative.

In baza informatiei pregitite, autorii au elaborat modelul dimensionarii si amplasarii optime a soiurilor
viticole pe suprafata de 103,74 ha situata in regiunea viticola de Sud, utilizind rational resursele de munca
manuale anuale — 25320 om-schimb, inclusiv in luna septembrie— 3110 si octombrie— 4430; resursele de
muncé mecanizate — 4990 om-schimb, avand ca scop obtinerea eficientei economice sporite conform
criteriului de optimizare. Necesarul de investitii pentru plantare i ingrijire pana la intrarea pe rod, precum
siconsumurile financiare normate se vor determina in rezultatul solutionarii problemei.

Laalcatuirea modelului economico-matematic numeric trebuie luate in consideratie recomandarile savantilor
privind ponderea minim&/maxima a unor grupe de soiuri in suprafetele respective dupa cum urmeaza:

a) suprafata soiurilor demasa constituie 12-30% din 103,74 ha, inclusiv soiuri timpurii de masa 12-26%,
medii 45-55%, térzii 23—-37% din suprafata soiurilor de masa;

b) suprafatasoiurilor tehnice — 70-88% din 103,74 ha, inclusiv timpurii 40-52%, medii 51-37% din
suprafata soiurilor tehnice;

c) suprafata maxima recomandata a tarlalei este de 35 ha i minima — de 4,5 ha.

Pentru a solutiona problema la calculator si a elabora proiectul optim este necesar de a descrie
conditiile In forma derestrictii matematice.

Modelul economico-matematic numeric (fragment):

Functia obiectiv reprezinta profitul maxim obtinutde la comercializarea strugurilor:

Zmax=36300X,+26250X +...+19950X
in urmatoarele restrictii:
a) conform utilizarii terenului destinat pentru amplasarea soiurilor omologate de vita-de-vie (64,66 ha):
XX AXF..+X =103,74 ha

b) conform utilizirii rationale a rezervei resurselor de munca manuala anuale 25320 om-schimb:

141X +.. +151X <25320.

La fel se descriu si celelalte restrictii ce se refera la resursele limitate.

Pentru a reflecta seturile de restrictii privind ponderea miniméd/maxima a suprafetelor unor grupe
de soiuri in suprafetele respective, determinam:

¢) suprafata saditad cu soiurile de masa prin X :

XX+ AX =X
d) conform limitarii suprafetei sadite cu soiurile de masa nu mai putin de 12% din 103.74 ha:
X, >0.12*103.74 ha
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e) la fel nu mai mult de 30% din 103.74 ha:
X,<0.3*103.74 ha.

Analogic se descrie setul de restrictii ce se referd la ponderea miniméa/maxima a suprafetei destinata
soiurilor pentru vin. Urmatorul set de restrictii reflectd producerea cantitétii necesare a strugurilor pe
grupe de soiuri, inclusiv pe soiuri aparte, descrierea se efectueaza ca in problemele precedente. Datele
se transcriu in matrice. Rezultatele modelului obtinut sunt prezentate in tabelul 1.

REZULTATE SI DISCUTII

Modificarea modelului economico-matematic a fost elaborat in baza datelor caracteristice pentru
exploatatiile agricole din regiunea viticola Sud.

In model au fost incluse 13 variabile cu referinta la suprafata pentru plantarea soiurilor viticole
respective, doud variabile complementare (X |, X ) ce determina suprafata destinata soiurilor de
masd si tehnice, precum si doud variabile (X |, X ) care determind necesitatea de investitii capitale
pentru realizarea proiectului pana la intrarea pe rod a plantatiei.

Asupra variabilelor au fost suprapuse 36 de restrictii, inclusiv si cele care limiteaza amplasarea
soiurilor propuse in dependenta de dimensiunile tarlalelor.

Estimand rezultatele obtinute la calculator, pentru exploatatiile agricole din regiunea viticola de Sud
se propune componenta optima de amenajare §i amplasare a soiurilor viticole omologate:

Tabelul 1. Suprafetele optime ale soiurilor viticole omologate

Soiuri Suprafata % Suprafa.ga conform w | Ti-
conform planului proiectului devieri,
Indicatori optim, ha traditional, ha ha
1.De masa, inclusiv: 31,122 30 31,12 30 | +0,002
timpurii: 4,35 42 8,94 86| -459
Codreanca 1,527 1,47
Muscat I antarnii 2,83 2,73 8,94 8,6
medii: 15,24 14,69 12,48 12| +2,76
Guzun 6,083 5,86
Leana 9,166 8,83 12,48 12
tarzii 11,51 11,1 9,7 94| +2,11
Moldova 9,341 9,0 9,7 94
Caraburnu 2,174 2,1
2.Pentru vin, inclusiv: 72,618 70 72,62 70
timpurii: Traminet 31,226 30,1 31,22 30
medii: Muscat de Ialoveni 41,392 39,9 41,4 40
TOTAL 103,74 100 103,74 100
CONCLUZII

In cazul infiintarii unei plantatii viticole pe suprafata de 103,74 ha cu ponderea sortimentului de
soiuri optim propus, producétorii agricoli vor avea nevoie de investitii in suma de 9725 mii lei, consumuri
financiare — 1717 mii lei.

Realizarea proiectului va permite producerea a 1051 tone de struguri, inclusiv soiuri de masa— 313
tone si pentru vin — 738 tone.

In rezultatul comercializarii productiei, profitul obtinut va constitui 2146 mii lei cu rentabilitatea de
124,9%.

Acest model de infiintare a plantatiilor viticole poate fi recomandat producatorilor de struguri din
regiunea viticold de Sud 1n vederea dimensiondrii tarlalelor si implicit imbunatatirii profitului comercial.
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MICROFLORA CARCASELOR DE BOVINE, OVINE, PORCINE

S| SENSIBILITATEA EI FA'!'A DE UNELE ANTIBIOTICE

Ruslan ANTOCI, Nicolae STARCIUC
Universitatea Agrara de Stat din Moldova

Abstract. The scientific investigations presented in this study aimed to monitor the microbial load of cattle,
sheep and pig carcasses during the commercialization period in the specialized department of the central
agricultural market of Chisinau mun. The samples were collected and monitored before being placed in the
department and also 24 and 48 hours after the placement. Also, the samples were collected both from the
surface and the depths of the carcasses. Subsequently, from these samples, inseminations were performed on
ordinary, differential and selective nutrient media in order to determine the presence and diversity of bacterial
forms. Concomitantly, the morphological study of the colonies of isolated microorganisms was performed, as
well as the microscopic examination of the smears prepared from the colonies of microorganisms and the
sensitivity of isolated microorganisms to some antibiotics, frequently used for animal treatment, was determined.
As aresult of the accomplished investigations, it was determined that the colonies of microorganisms developed
on all the carcasses, but a higher incidence was recorded in the samples of cattle and sheep carcasses
collected 24 and 48 hours after being placed in the specialized selling department. The microscopic examination
demonstrated the prevalence of bacterial forms such as E. coli and Staphylococcus. The antibiogram showed
that the microfloraisolated from sheep carcasses manifested the highest sensitivity to the antibiotics florfenicol
and cefazolin (the inhibition zone was of 12 and 1 7 mm, respectively), and the lowest sensitivity was established
to ampicillin and erythromycin.

Key words: Carcasses; Microorganisms; Nutrient media; Colonies; Antibiogram; Sensitivity; Insemination

Rezumat. Investigatiile stiintifice reflectate In acest studiu au avut ca scop monitorizarea Incarcaturii
microbiene la carcasele de bovine, ovine si porcine in perioada de comercializare in halele specializate din
cadrul pietei agricole centrale din municipiul Chisinau. Probele au fost prelevate dimineata, pana laplasarea in
hala sila24 sila48 de ore dela momentul plasarii in hald pentru comercializare. Egantioanele au fost prelevate
atat de pe suprafata, cat si din profunzimea carcaselor. Ulterior, din esantioanele prelevate au fost efectuate
insamantari pe medii nutritive obisnuite, selective si diferentiale in scopul stabilirii prezentei si diversitatii
formelor bacteriene. Concomitent, s-a efectuat studiul morfologic al coloniilor de microorganisme izolate,
examenul microscopic al frotiurilor pregatite din coloniile microorganismelor si s-a determinat sensibilitatea
microorganismelor izolate fati de unele antibiotice mai frecvent utilizate in tratamentul animalelor. in rezultatul
investigatiilor s-a stabilit ca pe toate carcasele s-au dezvoltat colonii de microorganisme, insé o incidentd mai
inalta a acestora a fost confirmata la probele prelevate dupa 24 si 48 de ore de la plasarea in hald pentru
comercializare, mai semnificativ acest indice fiind la carcasele de bovine §i ovine. Examenul microscopic a
demonstrat prevalenta formelor bacteriene specifice pentru E. coli si stafilococi. Antibiograma a demonstrat,
cd microfloraizolata de la carcasele de ovine manifestd cea mai inaltd sensibilitate fata de antibioticele florfenicol
si cefazolin, (zona de inhibitie fiind de 12 si, respectiv, de 1 7 mm), iar cea mai mica sensibilitate a fost stabilita
fata de eritromicina si ampicilina.

Cuvinte cheie: Carcase; Microorganisme; Medii nutritive; Colonii; Antibiograma; Sensibilitate; Tnsémén‘;éri

INTRODUCERE

Carnea este un produs alimentar valoros care, totodata, reprezintd un mediu foarte bun pentru
dezvoltareamicroorganismelor, avand un pH cu valori cuprinse intre 6,4 51 6,5 substante ce o fac usor
alterabild. Contaminarea microbiana a carcaselor animalelor poate fi de ordin extern si intern.
Contaminarea de tip intern este produsa de microorganisme conditionat patogene, care sub actiunea
unor factori imunodepresanti isi maresc virulenta, provoacad imbolnavirea animalului, se localizeazi in
tesutul muscular §iorganic, iar in cazul consumului de produse pot provoca contaminarea altor animale
sau a omului (Arthur, T. M. 2010; Lalande, F. et al. 2011; Serraino, A. 2012).

Acesttip decontaminare se mai poate produce siin momentul sacrificarii animaluluisi, anume, la contactul
cutitului cu plaga jugulara, cand pot fi antrenate microorganisme de pe suprafata pielii i parului care sunt
transmise prin circulatia sanguind in organism. Un alt risc de contaminare microbiand al carcaselor poate avea
loc daca dupasacrificare nu se realizeaza rapid racirea si eviscerarea, ceea ce poate favoriza partunderea unor
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microorganisme facultativ patogene sau patogene de origine intestinald (Salmonella, Klebsiela, Listeria,
Proteus, E. coli). In functie de conditiile mediului ambiant si de conditiile igienice in perioada de procesare a
carcaselor (jupuire, eviscerare, despicare, toaletare) persista riscul de contaminare externa care se caracterizeaza
prin multiplicarea celulelor bacteriene din genurile Pseudomonas, Flavobacterium alcaligenes, Bacillus,
Clostridium, Micrococcus etc., care pot atinge un numar de 10°-10°/cm?’ celule la suprafata carcasei (Ivana,
Simona 2011; Papadopoulou, O. 2012). Prin contaminarea externa pe carcase pot ajunge si bacterii de putrefactie
care se pot dezvolta pe carne chiar siin conditii de refrigerare. In acelasi timp, de la indivizii bolnavi, pe cale
aeriand sau prin contactcu mainile celor care manipuleazi carnea, se pot transmite simicroorganisme patogene
(Vica, M. Laura 2010; Hariss, D. et al. 2012). Din acest considerent, scopul cercetarilor noastre a fost de a
stabili prezenta si tipul incarcaturii bacteriene la carcasele de bovine, ovine si porcine in perioada de comercializare,

unele antibiotice mai frecvent utilizate in tratamentul animalelor bolnave.

MATERIAL SI METODA

Investigatiile au fost efectuate la catedra Epizootologie a facultatii de Medicina Veterinara (laboratorul
demicrobiologie) siin laboratorul de expertizi sanitara veterinard din cadrul pietei agricole centrale din
municipiul Chiginau.

Drept obiect al investigatiilor au servit carcasele de bovine, ovine si porcine de la care au fost
prelevate probe pentru a stabili prezenta si diversitatea de microorganisme pe suprafata carcaselor si
in profunzimea acestora pana la plasarea in hald pentru comercializare si la intervalele de 24 si 48 de
ore. Esantioanele au fost prelevate in mod aleatoriu de la carcasele livrate in halanr. 3 a cate 10 probe
de la fiecare specie de animale, la perioadele de colectare mentionate.

Pentru izolarea microorganismelor au fost efectuate Insamantari pe placile Petri si in eprubete, folosind
mediile nutritive artificiale: agarul peptonat, bulionul peptonat, mediul Endo, Levin, Saburo si bismut sulit
agar, care ulterior au fost plasate in termostat la temperatura de +37°C pentru 48 de ore. Pe parcursul
investigatiilor s-aatras atentia la indicii: formarea coloniilor, culoarea, numéarul de colonii, forma, intensitatea
formarii coloniilor pe suprafata placii apreciata cu semnul ”+“de la 1 la 4. Concomitent s-a efectuat
antibiograma pentru a stabili sensibilitatea microflorei izolate fata de unele antibiotice mai frecvent utilizate
in tratamentul animalelor. Pentru antibiograma au fostfolosite rondule imbibate cu antibiotice: trimetoprim,
neomicind, canamicind, gentamicind, cefazoling, florfinecol, ampiciling, eritromicina.

Din coloniile obtinute au fost pregatite frotiuri pentru studiul microscopic, colorate conform metodei
clasice “Gram”.

REZULTATE SI DISCUTII

In figurile 1 si 2 sunt prezentate imagini ale procesului de pregitire a probelor si a mediilor pentru
efectuarea insamantarilor de pe suprafata si din profunzimea probelor prelevate de la carcasele de
bovine, ovine si porcine.

Insamantarile au fost efectuate cu pipeta pasteur langa spirtiera, cu plasarea ulterioara a acestora
in termostat pentru incubare. Cele mai evidente colonii ale microorganismelor au fost observate pe
suptafata placilor Petri cu agar peptonat, la 48 de ore dupa plasarea in termostat. O intensitate mai
evidenta (+++) a formarii coloniilor a fost stabilita la probele prelevate de pe suprafata carcaselor de
ovine §i porcine (Fig. 4 si 5) si altele mai putin evidente (++) - la probele recoltate de pe suprafata
carcaselor de bovine (Fig. 3).

Coloniile microorganismelor sunt plasate in gramezi, au formarotunda sau ovala si culoare surie,
caracteristice pentru streptococi.

In cazul insimantarilor pe mediul Endo, au fost observate colonii de microorganisme in probele
recoltate de pe carcasele de bovine, ovine si porcine, toate avand intensitatea de crestere diferita. Cea
mai intensiva crestere a coloniilor de microorganisme s-a stabilit la probele recoltate de pe suprafata
carcaselor de ovine (++), fiind urmata de cele ale coloniilor recoltate de pe suprafata carcaselor de
porcine si bovine (+).

Coloniile de microorganisme au dimensiuni variabile de culoare bordo-metalica, specifice pentru
tipul de microorganisme E. coli.



Ruslan Antoci, Nicolae Starciuc, Microfloracarcaselor de bovine, ovine, porcine si sensibilitateaei...(82-87)

84 Stiinta agricold, nr. 2 (2014)

Figura 1. Pregatirea probelor pentru Figura 2. Aplicarea materialului de
insamantari cercetat pe pldacile Petri §i in eprubete

Figura 3. Coloniile de streptococi formate Figura 4. Coloniile de Streptococi formate
pe agarul peptonat din probe recoltate de pe agarul peptonat din probe recoltate de
pe carcasele de bovine la 48 de ore de pe carcasele de ovine la 48 de ore de
incubare incubare

Figura 5. Coloniile de streptococi Figura 6. Coloniile E. coli formate pe mediul
formate pe agarul peptonat din probe Endo recoltate de pe carcasele de ovine la
recoltate de pe carcasele de suine la 48 48 de ore de incubare

de ore de incubare
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Figura 7. Coloniile de streptococi recoltate Figura 8. Coloniile de streptococi recoltate
de pe carcasele de ovine la 48 de ore de de pe carcasele de suine la 48 de ore de

incubare incubare

In figurile 7 si 8 sunt prezentate rezultatele insimantarilor efectuate pe agarul peptonat din probele
recoltate de pe suprafata carcaselor de ovine (+++) si suine (++), care sunt plasate practic pe toata
suprafata tubului, cu forme rotunde si ovale, specifice pentru streptococi. N-a fost stabilita prezenta
coloniilor de microorganisme pe mediul bismut sulfit agar simediul Saburo.

Din coloniile microorganismelor izolate ale esantioanelor carcaselor de bovine, porcine si ovine au
fost preparate frotiuri, colorate dupa metoda clasica Gram si examinate la microscopul biologic cu
dimensiunile 10x20si 10x40.

In figurile 9 si 10 este prezentati imaginea microflorei izolate din coloniile obtinute din probele
carcaselor examinate aleatoriu. Din aceste probe, in special din cele de pe carcasele de ovine, au fost
izolate microorganismele E. coli, care sunt redate in imagine in forma de bastonase cu capetele ovale
sau rotunde, de culoare roz (Fig. 9). In figura 10 este prezentata structura morfologica a streptococilor
care sunt de culoare albastra, au forma rotunda si sunt plasati in forma de lant sau mai des in gramezi
ce variaza de la 3-4 la 10-20 exemplare de streptococi.
folosesc mai des in tratamentul animalelor de boli infectioase in conditii de teren.

Scopul acestor investigatii a fost de a stabili sensibilitatea microorganismelor din coloniile izolate de
la carcasele de bovine, ovine si porcine si, totodatd, pentru a stabili rezistenta formelor bacteriene la

Figura 9. Frotiuri preparate din probe Figura 10. Frotiuri preparate din probe (forme de
de la ovine E. coli, ob. 10x 20) de la ovine (forme de
streptococi, ob. 10x 40)
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antibioticele mentionate. in special au fost folosite rondule imbibate cu solutii de antibiotice, precum
trimetoprim, neomicind, canamicind, gentamicina, cefazolind, florfinecol, ampicilina, eritromicina.

In figura 11 este prezentati procedura de efectuare a antibiogramei ce consti in plasarea rondulelor
imbibate cu antibioticele mentionate pe placile petri, Insdméantate cu material din coloniile izolate dela
carcasele pe care s-a observat cresterea coloniilor de microorganisme.

Figura 11. Procedura de plasare a rondulelor Figura 12. Rezultatul antibiogramei pe
cu antibiotice pe mediile nutritive mediul Endo (microflora carcaselor de
bovine)

Rondulele au fost plasate conform metodei clasice, a cate 6 pe o placa, respectand distanta uniforma
dintre rondule. In rezultatul investigatiilor s-a stabilit ca pe placile petri unde insamantirile au fost
efectuate cu material de la coloniile de microorganisme izolate de la carcasele de bovine, pe mediul
Endo (Fig. 12), zona de inhibitie a microflorei a variat in limitele 2-4 mm.

Pe placile cu mediul Endo, pe care au fost efectuate insdmantarile cu material din coloniile obtinute
de laprobele de ovine si suine (Fig. 13, 14), se observa ca cea mai mare zona de inhibitie a dezvoltarii
coloniilor de microorganisme a fost inregistrata la probele recoltate de la carcasele de ovine (Fig. 14)
fatd de antibioticul trimetoprim ce a constituit 12 mm.

Figura 13. Rezultatul antibiogramei pe mediul Figura 14. Rezultatul antibiogramei pe
Endo (microflora carcaselor de suine) mediul Endo (microflora carcaselor de
ovine)
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Figura 15. Antibiograma pe mediul Levin Figura 16. Antibiograma pe mediul Levin
(microflora carcaselor de ovine) (microflora carcaselor de suine)

In cazul antibiogramei pe mediul Levin (Fig.15 si 16), unde insiamantarile au fost efectuate de la
probele prelevate de la carcasele de ovine si suine, zona de inhibitie a constituit 17 mm fati de antibioticul
florfinicol comparativ cu trimetoprimul, demonstrand totodata si cea mai inalta sensibilitate.

CONCLUZII

Contaminarea carcaselor cu flora bacteriana este, de cele mai dese ori, de ordin extern si are loc
indata dupa sacrificarea animalului (In procesul de maturare a carnii sau n timpul transportarii).

Examenul microbiologic al esantioanelor de la carcasele de bovine, porcine si ovine a demonstrat
prezenta riscului de contaminare cu microflora bacteriand, aceasta fiind mai mare la carcasele de ovine.

Investigatiile bacteriologice au demonstrat prezenta contaminarii superficiale a carcaselor cu
predominarea tipurilor de microorganisme E. coli sistreptococi.

In antibioticograma microflorei izolate de la carcasele de ovine cea mai inalti sensibilitate a fost stabilita
fatd de antibioticile florfinecol si cefazolin, avand zona de inhibitie de 12 i, respectiv, de 17 mm, iar cea mai
mica sensibilitate a fost stabilita fatd de eritromicina si ampicilind, cu valori de 2 si, respectiv, de 4 mm.
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INFLUENTA REMEDIULUI APIFITOSTIMULIN ASUPRA
ACTIVITA'!'II TRANSAMINAZELOR SERICE LA OVINE

Mihail MOROZ
Universitatea Agrara de Stat din Moldova

Abstract. The aim of this paper was to argue the beneficial effect of the remedy based on bee products -
Apiphytostimulin onthe function of sheep liver. Inorder to achieve the intended purpose, the following objectives
have been stated: to studythe effect of the remedy Apiphytostimulin onthe fermentation profile of serum transaminase
and Ritis coefficient in the blood serum of sheep. The experiment included a group of 10 sheep in late gestation
period, that received twice the remedy Apiphytostimulin (at the interval of 14 days) and other 10 sheep used as a
control group. It was determined the activity of aspartate aminotransferase, alanine aminotransferase and Ritis
coefficient from theblood serum. The studyresults demonstrated a positive effect of this remedy on the fermentation
profile, especially on the liver function of animals that received the remedy, compared with the animals from the
control group, which recorded liver changes specific for the sheep in late gestation period.

Key words: Sheep; Immunostimulant; Bee products; Ritis coefficient; Transaminases

Rezumat. Scopul lucrérii date a fost de a argumenta actiunea beneficé aremediului pe baza de produse apicole
Apifitostimulin asupra functiei ficatului la ovine. Pentru realizarea scopului propus se inainteaza urmatoarele obiective:
de a studiaactiunea remediului Apifitostimulin asupra profilului fermentativ al transaminazelor sericei a coeficientului
Ritis inserul sanguin de laovine. Experimentului au fost supuse 10 ovine aflate in ultima perioada de gestatie, carora
le-a fost administrat de doud ori, la intervalul de 14 zile, remediul Apifitostimulin, si 10 ovineca lot martor. in serul
sanguin a fost determinata activitatea aspartataminotransferazei, alaninaminotransferazei si coeficientul Ritis.
Rezultatele studiului au demonstrat influenta pozitiva a acestui preparat asupra profilului fermentativ, in special
asupra functiei hepatice la animale careau primit remediul, fatd de animalele din lotul martor, la care au fost inregistrate
modificari hepatice caracteristice ovinelor in ultima perioada de gestatie.

Cuvinte cheie: Ovine; Imunostimulator; Produse apicole; Coeficientul Ritis; Transaminaze.

INTRODUCERE

In domeniul zootehnic de astizi se acorda o atentie tot mai mare surselor noi de substante biologic
active de origine naturald (Macari, V. et. al. 2013; Balanescu, S. 2013; Moroz, M., Donica, V. 2012;
Donica, N. 2008). in Republica Moldova una dintre sursele importante de obtinere a noilor preparate
ecologice sirelativ ieftine o constituie produsele de origine apicola.

Pe parcursul ultimilor ani au fost Intreprinse mai multe cercetéri in vederea obtinerii substantelor
biologic active de origine chimica si naturald. Totodata, trebuie de mentionat ca datele existente in
literatura de specialitate denotd continuarea si aprofundarea cercetarilor in directia determinarii
potentialului local de obtinere a remediilor provenite din produse apicole.

Apifitostimulin este un remediu imunostimulator pe baza de produse apicole elaborat de colaboratorii
Universitatii Agrare de Stat din Moldova (Usatenco, V. et al. 2009), ce se foloseste pentru cresterea
rezistentei nespecifice la animale (Donica, N. 2008).

Cercetarile descrise in acest articol vizeaza actiunea preparatului Apifitostimulin asupra grupului
de enzime a transaminazelor sau aminotransaminazelor: aspartataminotransferaza (AST) si
alaninaminotransferaza (ALT). De asemenea, este descrisd dinamica coeficientului Ritis sub influenta
preparatului mentionat.

MATERIAL SI METODA

Partea experimentald a cercetarilor s-a efectuat in gospodaria particulara de crestere a ovinelor din
satul Gradiste, raionul Cimislia. Experientelor au fost supuse 20 de oi gestante.

In lotul experimental, la a 105-a zi de gestatie, animalelor (10 ovine) li s-a administrat intramuscular
remediul Apifitostimulin in doza de 0,1 ml/kg masa corporala, cu repetare peste 14 zle. Ovinelor din lotul
martor li s-a administrat solutia fiziologica NaCl de 0,9% la acelasi interval de timp si in aceleasi doze.

De la animalele din ambele loturi au fost prelevate probe de sange, din vena jugulara, pana la
administrarea preparatului, dupa 14 zile de la administrare si in ziua fatarii.
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Determinarea activitatii alaninaminotransferazei si aspartataminotransferazei in serul sanguin s-a
efectuat prin metode standardizate cu setul de reagenti ai firmei Eliteh (Franta), conform instructiunilor,
la laboratorul de Biochimie a Universitatii de Stat de Medicina si Farmacie ,,Nicolae Testemitanu” din
Republica Moldova.

In acelasi timp la ambele loturi de animale a fost determinat coeficientul de Ritis (raportul dintre
activitatea aspartataminotransferazei si activitatea alaninaminotransferazei).

In perioada experientelor, ovinele din ambele loturi au fost intretinute in conditii zooigienice optimale,
cu o furajare suficienta si identica.

REZULTATE SI DISCUTII

Rezultatele examenului serului sanguin au fost urmatoarele:

a) Aspartataminotransferaza (u/l). Din tabelul nr.1 rezulta ca la prima investigatie, la a 109-a zi
de gestatie, nivelul activitatii aspartataminotransferazei (AST) in séngele ovinelor din lotul martor
constituie 41,29+1,11 (u/l), iar la animalele din lotul experimental - 38,58+1,61 (u/l), ceea ce este cu
2,71 (u/l) sau cu 6,56% mai mic decat la ovinele din lotul martor (td=1,38, P>0,05).

Tabelul 1. Dinamica activitatii AST (u/l) la ovine (n=20)

Lotul
Zilele de Martor E xperimental Analiza. 5
Nr | . ticatie 1 2 com par ativa
tnvestigat Indicii statistici
M+m Td p M+m td p Td | p
-a 71 =271 0
1 Laa lOqu1 41,2941,11 38.58+1.61 d=2,71(6,56%)
de gestatie tdi2=1,44 |p>0,05 td1-=1,92|p>0,05| td; = 1,38] p;.>0 05
-a zi d=0,87(1,99%
o |Faa 19azifys g0y 1) d, 420,95 [p>0,05 | 42,69+1,40 [td,=2,65|p<0,05 (1,99%)
de gestatie td1_2=0,48| p1-2>0,05
o . td>3=0,79 |p>0,05 td3=0,76|p>0,05|  d=1,66(3,90%)
3. |In ziva fatarii |42,53+0,68 44,19+1,37
td1=1,08 p12>0,05
Diferenta 41 =227 (5,49%) 4y ~4,11(10,65%)
4. intre di3=1,03(2,42%) di3=5,61(14,54%) -
perioade dy =124 (3,00%) dys=1,50(3,51%)

La a doua recoltare de sange, acest indice se mareste in lotul martor In comparatie cu prima
investigatie cu 2,27 (u/l) sau cu 5,49% (td=1,44, P>0,05). Indicele activitatii AST in sangele ovinelor
din lotul experimental, in comparatie cu prima investigatie, se mareste cu 4,11 (u/l) sau cu 10,65%
(td=1,92, P>0,05) siconstituie 42,69+1,40 (u/l). Acest indice a fost mai mic decat acelasi indice la lotul
martor cu 0,87 (u/l) sau cu 1,99% (td=0,48, P>0,05).

Laa treia examinare a serului sanguin, in ziua fatarii, indicele de activitate a aspartataminotransferazei
la lotul martor constituie, in medie, 42,29+0,68 (u/l), ceea ce e cu 1,03 (u/l) sau cu 2,42% mai mare decat
la prima investigatie (td=0,68, P>0,05) si mai mic decét indicele 1n cazul investigatiei a doua - cu 1,24 (u/l)
sau cu 3,00% (td=0,79, P>0,05). in acelasi timp, activitatea AST la lotul experimental constituie 44,19+1,37
(u/l), ceea ce e cu 5,61 (u/l) sau cu 14,54% mai mare decat indicele analogic in cazul primei investigatii
(td=2,65, P<0,05) sicu 1,50 (u/l) sau cu 3,51% mai mare decat in investigatia a doua (td=0,76, P>0,05).

Indicele activitatii AST in sangele animalelor din lotul experimental a intrecut indicele respectiv la
animalele din lotul martor cu 1,66 (u/l) sau cu 3,9% (td=1,08, P>0,05), diferenta fiind nesemnificativa.

b) Alaninaminotransferaza (u/l). Rezultatele analizei alaninaminotransferazei sunt redate in tabelul
nr. 2. Se observa ca, la prima investigatie, pana la administrarea preparatului cercetat, activitatea ALT
laanimalele din lotul martor constituie 16,58+0,71(u/l), iar laanimalele din lotul experimental - 17,28+1,86
(u/l), ceea ce e cu 0,7 (u/l) sau cu 4,22% (td=0,35, P>0,05) mai mult decat in lotul martor.

La adoua investigatie, in a 119-a zi de gestatie, indicele activitatii ALT constituie la animalele din lotul
martor 20,16+1,55 (u/l), ceea cee cu 3,58 (u/l) sau cu 21,6% mai mult decat pana la administrarea preparatului
(td=2,09, P<0,05). Activitateaenzimei in sangele animalelor din lotul experimental constituie 18,59+0,99 (u/l),
ceeaceecu 1,41 (u/l) sau cu 8,2% mai mult decat la prima investigatie (td= 0,62, P>0,05). Acestindice este
mai mic cu 1,57 (u/l) sau cu 7,78% (td=0,31, P>0,05) decat indicele determinat la lotul martor.
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Tabelul 2. Dinamica activitatii ALT (u/l) la ovine (n=20)
Lotul
Zilele de Martor Experimental Anallza. §
Nr|. A 1 2 comparativa
investigatie o Ty
Indicii statistici
M+m Td p M=m td p d | »p
-a zi d=0,7(4,22%
|, |Laal0sazifycse. 7 1728+1,86 (#.22%)
de gestatie td,,=2,09 |p<0,05 td;;=0,62 | p>0,05 [ td12=0,35 [ p1 520,05
-a 7i d=1,57(7,7 8%
2. |Maa 870 1651,55 td15=2,61 [p<0,05 [18:59:0,99]tdy.5=1.04 | p>0,05 (2T8%)
e gestatie td1-2=0,31 |p1.2>0,05
) td23=1,08 |p>0,05 td23=0,68 | p>0,05|  d=3.23(13.85%
3. |in ziva faarii [23,3122,47] P 2008+1,93 P ( 0)
td1,=1,30 | p; >0,05
Diferenta d12=3,58(21,6%) di2=1,41(8,2%)
4, intre d3=6,73(40,6%) d3=2,80(16,2%) -
perioade da3=3,15(15,6%) das=1,49(8,0%)

La a treia investigatie, activitatea ALT in sangele ovinelor din lotul martor constituie 23,31+2,47(u/l),
ceea ce este cu 3,15 (w/l) sau cu 15,6% decét la investigatia a doua (td=1,08, P>0,05) si cu 6,73 (u/l)
sau cu 40,6% mai mult decat la prima investigatie (td=2,61, P<0,05). Acest indice a depasit indicele
analogic din lotul experimental cu 3,23 (u/l) sau cu 13,85% (td=1,30, P>0,05).

Analizand activitatea enzimelor serului sanguin de la ovinele cercetate, se observa ca in lotul
experimental a crescut activitatea AST fatd de prima investigatie, dar nu este o diferentd semnificativa
fata de lotul martor in aceeasi perioada. La ovinele din lotul martor se observa o crestere semnificativa
a activitatii ALT in ziua fatarii fatd de ziua a 105-a de gestatie.

¢) Coeficientul de Ritis. Coeficientul Ritis este raportul dintre nivelul activitatii aspartatamino-
transferazei sinivelul activitatii alaninaminotransferazei. Valorile peste norma ale acestui coeficient se
observain patologiile miocardului prin ridicarea activititii AST, iar micgorarea valorilor acestui coeficient
indica o patologie la nivelul ficatului (Pimenov, N., Adamson, G. 2006; Hazimuhametova, 1., Basirova,
A. 2010). Aplicarea practicd a coeficientului Ritis are mare importanta in activitatea stiintifica si practica
a medicilor veterinari si specialistilor zootehnicieni. Determinarea coeficientului Ritis in complexul
analizei biochimice a sangelui este importanta in diagnosticul patologiilor cordului sau ficatului si in
cazul cercetarilor unor preparate noi pentru aprobarea lor clinicd. De asemenea, are importanta in
cresterea animalelor de prasila, inalt productive, determinand starea functionald a organelor interne
(Pimenov, N., Adamson, G. 2006).

La animalele domestice acest coeficient este de 1-1,5 la caini, de 1,3-1,7 la pisici, de 0,9-1,4 la
bovine. La ovine acest indice difera mult de alte animale. Conform lui Pimenov (2006) acest indice
constituie la berbeci - 2,46+0,28, la ovinele gestante - 4,32+0,12 si la ovinele sterpe - 3,10, dar aceste
valori nu pot fi considerate norme din cauza examinarii unui numar mic de animale (Hazimuhametova,
1., Bagirova, A. 2010). Cercetatoarea T.I. Latinina (2005) sustine ca diapazonul coeficientului Ritis la
oile gestante de rasa Stavropol constituie 0,88-1,01.

Rezultatele studierii coeficientului Ritis sunt redate in tabelul nr. 3. La prima investigatie, inainte de
administrarea Apifitostimulinului, coeficientul Ritis in lotul martor a constituit 2,52+0,12, iar in lotul experimental
- 2,38+0,20, ceea ce Inseamna ca este cu 0,14 sau 5,88% mai mic decat in primul lot (td=0,60, P>0,05).

La a doua investigatie, dupa prima administrare a preparatului, in lotul experimental coeficientul
constituie 2,33+0,11, micsorandu-se nesemnificativ fati de prima investigatie. in lotul martor acest
coeficient este de 2,25+0,17 (scade nesemnificativ fatd de prima investigatie) si cu 0,08 sau cu 3,55%
mai mic ca laanimalele din lotul experimental (td=0,39, P>0,05).

La a treia investigatie, in ziua fatarii, in lotul martor coeficientul Ritis se micsoreaza cu 0,53 sau
(26,6%) fatd de rezultatele de la prima investigatie (td=2,19, P<0,05) si cu 0,26 (13,0%) fatd de cele de
la a doua investigatie si constituie 1,99+0,21. In lotul experimental coeficientul apare iarisi aproape
neschimbat fatd de primele valori inregistrate si constituie 2,3440,17, ceea ce este cu 0,35 sau 17,5%
mai mare decat in lotul martor.



Mihail Moroz, Influe nta re me diului Apifitostimulin asupra activititii trans aminazelor serice la ovine (88-92)

Stiinta agricola, nr. 2 (2014) 91
Tabelul 3. Dinamica coeficientului Ritis la ovine (n=20)
Lotul
Zilele de Martor Experimental Anallzz! §
Nr| . DA 1 2 comparativa
investigatie — —
Indicii statistici
M+m td p M+m td p Td I p
o d=0,14 (5,38%
1. |baal0sazil,sh. 61 2,3840,20 (5,88%)
de gestatie td;.»=1,29 |p>0,05 td; ,=0,21 | p>0,05 | td;»=0,60 | p12>0,05
azi d=0,08 (3,55%
5. |Laall9-azi 2,25+0,17] td.5=2,19 [p<0,05 |2,33+0,11 |td, +=0,15 | p>0.05 ( )
de gestatie td12=0,39 | p12>0,05
in zi td>3=0,96 |p>0,05 td2-3=0,05 | p>0,05 d=0,35 (17,5%
3. Mmua ) g9.0,01] P 2,34+0,17| 7 P (17.5%)
fatarii td;»=1,29 | p12>0,05
Diferenta di12=0,27 (12,0%) di12=0,05 (2,14%)
4. intre d;3=0,53 (26,6%) d13=0,04 (1,71%) -
perioade d>3=0,26 (13,0%) d23=0,01 (0,42%)

Majorarea activitatii ALT la ovinele din lotul martor si scaderea considerabila a coeficientului Ritis la
examenul sangelui 1n ziua fatarii demonstreazi o posibila suprasolicitare a organismului Tnaintea fatarii la
ovineledin lotul martor, ceea ce nu se observa la ovinele carora le-a fost administrat remediul Apifitostimulin.

De asemenea, aceste date sugereaza o suprasolicitare la nivelul ficatului la animalele din lotul
martor, care poate fi consecinta unor hepatotoxicoze, care se inregistreaza frecvent la ovine in ultima
perioada de gestatie (Brozos, C. et. al. 2011).

Putem spune cé reactia de aparare la factorii de mediu a animalelor din lotul experimental actioneaza
in masura mai mica asupra proceselor biochimice din organism. Cresterea capacitatii de aparare a
animalelor care au primit remediul Apifitostimulin este legata de intensificarea proceselor metabolice
in organism si, in special, in ficat. Actiunea pozitiva a Apifitostimulinului asupra activitatii functionale
a ficatului se explicd prin proprietitile componentelor preparatului (miere, polen, propolis s.a.)
(Hazimuhametova, 1., Basgirova, A. 2010).

De exemplu, niacina (acidul nicotinic) din miere §i polen participa in procesele antioxidante,
imbunatateste functiile de detoxificare si glicogenogenezi ale ficatului. Acidul folic participa in eritropoeza,
imbunititeste activitatea functionala a ficatului. In afara de aceasta, mierea si polenul contin steroizi,
acizi grasi, glicozide, colina, acetilcolina si un sir de alte substante biologic active, care sunt parte
componenta a mecanismelor fiziologice complexe si actiunilor de tratament specifice organismului
animal (Yildiz, O. etal. 2013).

CONCLUZII

1. Apifitostimulinul influenteazi pozitiv activitatea transaminazelor serice la ovinele gestante. Nivelul
AST inregistreazi o diferentd nesemnificativa intre loturi (td=1,24, P>0,05), iar nivelul ALT creste
semnificativ de la o investigatie la alta pe toata perioada experientelor (td=2,61, P<0,05).

2. In perioada investigatiilor, coeficientul Ritis rimane practic neschimbat la lotul experimental, dar
scade considerabil la lotul martor - cu 17,5% fata de lotul experimental, ceea ce demonstreazi o
posibila suprasolicitare a functiei ficatului in ultima perioada de gestatie.

3. Actiunea pozitiva a Apifitostimulinului asupra activitatii functionale a ficatului se datoreaza
proprietatilor substantelor componente ale acestui preparat (miere, polen, propolis).
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EFFECTUL ACIZILOR ORGANICI INCLUSI iN FURAJ ASUPRA
PERFORMANTEI DE CRESTERE $lI A INDICILOR SANGVINI
LA PUIl DE CARNE

Eugen VOINITCHI
Universitatea Agrara de Stat din Moldova

Abstract. This paper presents the researches performed on 2 groups of 20000 broiler chickens - a control
group and an experimental group — in order to assess the effect of NOACK AC PD2 product containing organic
acids (acetic, lactic, propionic and formicacids). The product was administered in chickens’ feed at a concentration
of 3 kg/t during their entire lifetime — 42 days - till the slaughter. As a result, it was noticed a reduced chicken
morbidity of 6% in the experimental group compared with 11.6% in the control group; and the lethality rate
amounted to 1.9% in the experimental group and 2.7% in the control group. At the end of experiments the body
weight of chickens from the experimental group was by 110 g higher than the weight of the chickens from the
control group (p<0,001). The investigated biochemical indices of the broiler chickens from the experimental
group recorded an increasing trend.

Key words: Broiler chickens; Prebiotic; Biochemical indices; Body weight; Morbidity rate

Rezumat: Cercetariles-au efectuat pe doud loturi - martor si experimental - a cate 20 000 pui broiler, cu sopul
de a stabili efectul produsului NOACK AC PD2, care contine acizi organici (acetic, lactic, propionic, formic).
Produsul s-a administrat impreund cu furajul pe tot parcursul perioadei de crestere a puilor (42 zile). In rezultat, la
puii dinlotul experimental s-a constatat un nivel al morbiditatii de 6% fata de 11,6% la puii dinlotul martor, nivelul
letalitatii a constituit 1,9% si, respectiv, 2,7%. Greutatea corporala constatata la finalul experimentelor a fost cu
110 g mai mare la puii din lotul experimental fata de cea a puilor din lotul martor (P<0,001). Indicii biochimici
determinati au avut o tendinta de crestere la puii broiler din lotul experimental.

Cuvinte cheie: Pui broiler; Prebiotic; Indici biochimici; Greutate corporala; Morbiditate

INTRODUCERE

Conform Uniunii Europene si Organizatiei Mondiale a Sanatatii, siguranta alimentelor este o
responsabilitate a tuturor, incepand de la originea lor pand in momentul in care ajung pe masa. Principiul
de baza privind siguranta alimentelor este aplicarea unei abordari integrate, de tipul ,,de la ferma — la
consumator”, care sa acopere toate sectoarele lantului alimentar — inclusiv productia de furaje, sanatatea
animalelor, procesarea alimentelor (Asmarandei, V. et al. 2014).

Carnea de pasare se afld in topul preferintelor consumatorilor de pretutindeni, dar este §i o sursa
raspandita de infectare a omului cu salmoneloza. Un alt pericol legat de cresterea pasarilor il prezinta
si reziduurile de antibiotice care sunt utilizate la tratamentul afectiunilor gastrointestinale la pasari
(Voinitchi, E. et al. 2014). Pe langa toxicitatea acuta a acestora sunt posibile si alte riscuri in ceea ce
priveste prezenta reziduurilor antibacteriene din alimente — acestea pot fi mutagene sau carcinogene si
pot duce la dezvoltarea antibioticorezistentei (Davidek, J. 2009).

Acizii organici sunt utilizati timp de zeci de ani in conservarea hranei pentru animale, fie pentru
protejarea alimentelor de distrugere microbiana si fungica, fie pentru a mari efectul de conservare a
hranei fermentate pentru animale, de exemplu, a silozului. Acizii organici nu sunt antibiotice, dar daca
sunt folositi corect, impreuna cu nutritia, managementul si masurile de bio-securitate, acestia pot fi un
instrument puternic In mentinerea de sanatate a tractului gastro-intestinal la pasari, favorizand
imbunatatirea performantelor lor (Ghazalah, A. et al. 2011). Principiul actiunii acizilor este de areduce
pH-ul in stomac si in intestine, astfel incat mediul intestinal este prea acid pentru crestere bacteriana.
In plus, acizii organici imbunititesc digestia proteinelor la tineretul animal prin stimularea secretiei de
enzime pancreatice (Mellor, S. 2000). E important si faptul ca, in comparatie cu antibioticele, aceste
substante nu creeaza rezistenta bacteriand (Partanen, K., Mroz, Z. 1999).

MATERIAL SI METODA

Obiectivul cercetarilor s-a axat pe influenta exercitatd asupra principalilor indici de productie de
catre remediul NOACK AC PD2, fabricat si omologat de FF Chemicals Holand (Olanda) ce contine
acizi organici (formic - 33%, acetic - 13.5%, lactic - 11%, citric - 8%).
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Cercetarile s-au efectuat pe puibroiler, hibridul Ros-308, pe parcursul a 42 zile, in cadrul fermei de
pasari ,,S&D Service” din satul Step-Soci, raionul Orhei, in perioada februarie-martie 2014. Puii au
fost examinati clinic si divizatiin doua loturi a cate 20 000 de capete fiecare (lot martor si experimental),
intretinuti in dou hale de productie. In alimentatia puilor din ambele loturi s-a utilizat nutret combinat
granulat standard. In dependenti de varsti, s-a modelat nivelul energetic (3005-3200 Kcal EM/Kgl) si
cel proteic (22,5%-19%).

In lotul experimental s-a administrat furaj cu prebioticul NOACK AC PD2, in doza de 3 kg/t furaj,
dozajul recomandat de producitor fiind de 2-10 kg/t furaj, pana la sacrificare timp de 42 zle. In lotul
martor s-a administrat furaj fara adaos de acidifiant.

Pe parcursul derularii experimentului s-a urmarit asigurarea unui microclimat optim, a unuinivel de
furajare si adapare corespunzator. Pe parcursul cercetarilor, pasarile au fost examinate permanent,
inregistrandu-se toate datele referitoare la evolutia consumului de furaj si a cresterii in greutate. La a
42-a zi s-au prelevat probe de sange de la puii din ambele loturi pentru determinarea unor indici
hematologici si biochimici.

Datele obtinute au fost prelucrate statistic cu ajutorul criteriului Stiudent. Rezultatele constituie
valori medii + eroarea standard. Pragul de semnificatie prezentat este P<0,01 — 0,05.

REZULTATE SI DISCUTII

Pe parcursul investigatiilor, puii din ambele loturi au fost hraniti i intretinuti conform programului
stabilit. In urma observatiilor efectuate pe o perioadi de 42 zle nu au fost semnalate abateri, reactii
adverse privind sanatatea lor. Saptaméanal s-a determinat gravimetric masa corporal si s-au numarat
puii care prezentau diaree (murdariri la cloaca cu mase fecale). Datele prezentate in tabelul 1 reprezinta
procentul deimbolnévire a puilor in loturile studiate. S-a constatat un procent mai mare al morbiditatii
lapuii din lotul martor - 11,4%, comparativ cu 6% la cei din lotul experimental. Acest lucru se datoreaza,
probabil, mediului acid care a favorizat cresterea microflorei benefice si reducerea celei patogene, de
asemenea, avand si efect benefic asupra celulelor tractului gastrointestinal.

Prin administrarea unor acizi organici in dieta pasarilor cercetitorul A.A. Ghazalah (2011) a obtinut
un continut cecal de lactobacili cu 4% si de coliformi cu 5,7 % mai mare (p <0,01) in lotul experimental,
un continut de bacterii anaerobe mai mare in lotul martor si un continut similar de E. coli in ambele
loturi. Cercetatorii Alshawabkeh, Kanan (2005) si Al-Natour (2003) au observat ca administrarea
acidifiantilor in furaje 1n cantitate de 0,5-1,5% reduce semnificativ viabilitatea bacteriei Sa/monella
gallinarum. De asemenea, Garcia et al. (2007) au remarcat ca puii de carne, in furajul carora au fost
ppm. Dalia Mansour Hamed et al. (2013) raporteaza ca in cadrul unui experiment efectuatpe prepelite
infestate cu Sal/monella Enteritidis, grupurile de pasari carora le-au fost administrati acidifianti au
obtinut un numar maimic de afectiuni gastrointestinale.

Zilnic se ducea o evidenfa strictd a tuturor puilor morti. Procentul letalitétii a constituit 1,9% (380 de
pui) in lotul experimental si 2,7% (540 de pui) in lotul martor. Scaderea ratei mortalitatii dupa
administrarea acidifiantilor a fost observata si de A. Ghazalah (2011), E. Voinitchi (2013) si altii.

La debutul experientei, puii din ambele loturi aveau o greutate medie 43,0+0,24 g, iar la sfarsit, puii
din lotul experimental, care au primit prebiotic in furaj, aveau un surplus de masa corporala egal cu 110
g (p<0,01). Greutatea medie/cap a fost de 2750+21,7 g la lotul experimental si de 2640+20,1g la lotul
martor, diferenta de 110 g (sau cu 4,2 % mai mare) intre cele doua loturi fiind statistic semnificativa.

Rezultate asemanatoare cu cele din prezentul studiu cu privire la cresterea in greutate a puilor
broiler au fost obtinute de cercetatorii . Tibru (2005), B. Owens et al. (2008), A. Sheikh et al. (2011)
si A. Ghazalah et al. (2011), care au constatat ca suplimentarea de acizi organici la puii broiler au
imbunatatit cresterea in greutate, in comparatie cu grupul martor. Acest fapt se datoreaza, probabil,
efectului benefic al acizilor organici asupra florei intestinale. Acizii organici pot afecta integritatea
membranei celulare a bacteriei sau pot interfera cu transportul nutrientilor si afecteazi metabolismul
energetic provocand astfel efectul bactericid (Ricke, S. 2003).

In tabelul 2 sunt prezentate date referitoare la indicii biochimici analizati. S-a constatat faptul ca
nivelul de proteina totald la puii din lotul experimental a alcatuit 3,473+0,35 g/L si 3,481+0,41 g/L.lacei
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Tabelul 1. Evolutia sporului de masa corporala (M£m, gr), valorile indicatorilor
bioproductiva la puii broiler

Varsti Valori de referinta Lot
Zile ’ cross COB 500, Martor Experimental

a.2012 N Mz+m n M=+m

1 42 20000 43,0+0,24 20000 43,0+0,24

7 185 167,0+2,3 180,0+1,9

21 916 890+4,5 915,0+£4,9%*

42 2768 2640+283 2750+£21,7*

Viabilitatea, % -540 973 -380 98,1

Incidenta diareei, % 114 6

Rata de conversie 1,74 1,69

furaj /carne obtinuta

Legenda: p <0,017; p <0.001

din lotul martor, ceea ce denota faptul ca nu s-au observat diferente esentiale. Rezultate asemanatoare
privind diferenta nesemnificativa a nivelului de proteind din serul puilor broiler care au primit acidifiant
si ale celor din loturile martor au fost raportate si de Azza M. Kamal (2014). Totusi este necesar de a
mentiona cé valorile de referinta (Ghergariu, S. et al. 2000) sunt de 4,14-4,96 g/dl. Alti autori (May,
J.D. 1978; Voinitchi, E. 2013) comunicd majorarea cantitatii de proteina totala la puii broiler sub actiunea
unor prebiotice, fapt legat de o absorbtie mai ridicata lanivel de intestin a proteinei furajere.

Analiza dinamicii ureei (g/L) in serul sanguin la puii broiler a demonstrat o majorare cu 3,07% la
lotul experimental fatd de cel martor, ceea ce ar putea constitui rezultatul unui metabolism proteic mai
intensiv si al absorbtiei ridicate de aminoacizi. Concentratia de glucoza analizata a atins un nivel de
8,44 mmol /Lin lotul experimental si de 8,39 mmol/L in cel martor.

Tabelul 2. Valorile indicilor biochimici la puii broiler tratati cu NOAK AC PD2 (M+m)

. . Zile de Loturi de animale
Indici -
cercetare E xperimental Martor
Proteini totala (g/L) 42 3,473+0,350 3,481+04 1
Uree (g/L) 42 0,67+0,23 0,6540,21
Glucoza (mmol/L) 42 8,44+2,95 8,39+2,83
Caliu (mg/dl) 42 2,81+0,60 2,15+0,71
Fosfor (mg/dl) 42 1,85+0,29 1,18+0,14
Magneziu (mg/dl) 42 1,48+0,25 1,1840,71

Datele referitoare la concentratiile de calciu, fosfor, care alcatuiesc profilul mineral, indica valori
medii fatd de normele de referintd, iar raportul dintre calciu si fosfor in hrana puilor este optim. E
cunoscut faptul ca metabolismul mineral joaca un rol importantin mentinerea starii generale de sanatate
si obtinerea unor performante mai bune (sporul in greutate si conversia furajului).

Homeostazia calciului si fosforului este mentinuta prin mecanisme complexe, prin implicarea unor
hormoni ca parathormonul si calcitonina, care au o actiune antagonista. Astfel, secretia parathormonului
este activatd in hipocalcemie si diminuati in hipercalcemie. In experienta noastra, pe parcursul testarii
efectului prebioticului NOAK AC PD2 asupra unor indici ai metabolismului mineral, nu s-au inregistrat
valori statistic distinctive.

Astfel, concentratia calciuluiin serul sanguin aalcétuit 2,81+0,60 mg/dl la puii din lotul experimental
$12,15+0,71 mg/dl la puii din lotul martor ( t=0,710;p>0,05). Datele obtinute se incadreaza in valorile de
referintd expuse de S. Ghergariu s.a. (2000). Totusi e necesar de precizat ca s-a intensificat functia
calcitoninei, care isi exercitd rolul biologic prin interactiunea cu celule-tinta aflate indeosebi la nivelul
sistemului 0sos si al rinichilor si ntr-o mai micd masura la nivelul intestinului. Un alt indice, concentratia
serica a fosforului, a inregistrat valori de 1,8540,14 mg/dl la lotul de pui experimental si de 1,18+0,14
mg/dl la cel martor.

Este important faptul de a remarca ca concentratia sericd a fosforului la puii din lotul experimental
a fost cu 0,67 mg/dl mai mare, ceea ce alcatuieste 36,2% ( t=2,080; p>0,05).
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Un alt indice care determina profilul macromineral este concentratia de magneziu (mg/dl). Magneziul
este, dupa potasiu, al doilea cation importantdin interiorul celulei, gasindu-se in toate tesuturile animale,
precum si in lichidele extracelulare (Marsall, Dj. 2009). in cadrul patologiei multifactoriale rolul deficitului
de magneziu ca factor de risc este din ce in ce mai intens studiat. Consecintele acestui deficit pot fi
observate la nivel neuromuscular, in metabolismul fosfocalcic si al potasiului, in patologia bolilor
cardiovasculare si in cazul unor stari alergice (Marsall, Dj. 2009).

Concentratia sericd a magneziului la puii de carne, studiati s-a aflat laun nivel de 1,48+0,25 mg/dl in
lotul experimental, care a beneficiat de acidifiantul NOAK AC PD2, si de 1,18+0,71 mg/dl in lotul
martor. Rezultatele cercetarilor noastre releva ca nivelul magneziului determinat in cadrul ionogramei
a crescut la puii din lotul experimental cu 0,3 mg/dl sau cu 20 %, fapt ce demonstreazi actiunea
benefica a acidifiantului. Cresterea nivelurilor de calciu si fosforin serul sanguin produs prin suplimentarea
hranei cu acizi organici se poate explica prin reducerea pH-ului tractului gastrointestinal in urma utilizarii
acestor acizi, ceea ce imbunatiteste absorbtia mineralelor din intestin in fluxul sanguin. Rezultate
similare au fost descrise de S. Boling et al. (2001). De asemenea, cercetatorii M. Abdo si A. Zeinb
(2004), A. Ghazalah et al. (2011), E. Voinitchi (2013), M. Kamal Azza (2014) au observat cresterea
concentratiei de calciu seric la puii de carne in furajul sau apa carora a fost administrat acidifiant. Mai
mult decat atat, M. Kishi et al. (1999) au mentionat ca acidul acetic alimentar previne osteoporoza la
sobolanii ovariectomizati prin reducerea de turnover osos, deoarece imbunatateste absorbtia intestinala
a calciului prin imbunaétatirea solubilitatii acestuia.

CONCLUZII

Studiul dat demonstreaza importanta utilizarii acizilor organici ca aditivi furajeri la imbunatatirea
performantelor de crestere a puilor de carne, prin actiunea lor fiziologica in inducerea cresterii, prin
activitatea unor mecanisme endogene si prin efectul lor benefic antimicrobian.

Administrarea preparatului cu coninut de acizi organici a favorizat reducerea morbiditatii la puii din
lotul experimental, care a atins un nivel de 6% fata de 11,4% in lotul martor, scaderea ratei letalitatii, care
aconstituit 1,9% in lotul experimental fad de 2,7% in lotul martor, obtinerea, la varsta de 42 de zle, a unei
greutdi corporale cu 110 g maimare lapuii din lotul experimental fata de puii din lotul martor.

Se propune caacidifiantul NOAK AC PD2 sa fie utilizat pentru stimularea apetitului la pui si pentru
obinerea unui spor de greutate corporald maxima. De asemenea, produsul dat poate fiutilizat, impreuna
cu complexul de masuri sanitaro-veterinare, pentru profilaxia infestarii carnei de pui cu Sallmonela.
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Abstract. Steroidal glycosides possess antioxidative endogenous properties on the peroxidation processes
in biological products. Therefore, steroidal glycosides could represent one of the solutions for maintaining of
morphological and physiological functions of spermatozoa. The researches aimed to study the influence of the
steroidal glycosides as antioxidants, on cock sperm sanogenity in the cryoconservation process. The following
physiological and morfological indices of sperm were assessed: the mobility, the pathological forms and acrosome
integrity of spermatozoa. The obtained results established the optimal concentration of the - Lilia-H and Treozida-
Lilia in the composition of synthetic media used for cock sperm cryoconservation. The antioxidative effect of the
researched steroidal glycosides was confirmed by maintaining the morphological-functional status of the
spermatozoa and diminution of the gamete pathology.

Key words: Cocks; Sperm; Antioxidant; Cryoconservation; Steroidal glycosides

Rezumat. Glicozidele steroide poseda proprietati antioxidative endogene la derularea proceselor de peroxidare
in produsele biologice. Prin urmare, glicozidele steroide ar putea reprezenta una dintre solutii pentru mentinerea
functiilor morfologicesi fiziologice ale spermatozoizilor. Cercetarile efectuate au vizat studierea influentei glicozidelor
steroide ca antioxidanti asupra sanogenitatii spermei de cocos in procesul de crioconservare. S-au utilizat metode
de evaluare a indicilor fiziologici si morfologici: mobilitatea, formele patologice si integritatea acrozomald a
spermatozoizilor. Rezultatele obtinute au stabilit concentratia optima a - Lilia-H si Treozida-Lilia in compozitia
mediilor sintetice pentru crioconservarea spermei de cocos. Efectul antioxidativ al glicozidelor steroide studiate
afostconfirmat prin mentinerea statutului morfo-functional al spermatozoizilor sireducerea patologiilor gametilor.

Cuvinte cheie: Cocosi; Sperma; Atioxidant; Crioconservare; Glicozide steroide

INTRODUCERE

Glicozdele steroide reprezinta o clasa importanta de substante naturale din grupasaponinelor, care
atrag atentia cercetatorilor datorita spectrului larg de activitate biologica si securitate ecologica. In
medicina traditionald glicozidele steroide se folosesc ca preparate antiinflamatoare, fungicide,
contraceptive, antibiotice si citotoxice. Este cunoscut ca aceste substante diminueaza nivelul colesterinei
in sange §i au proprietdti cu actiune antioxidativa. Totodata, proprietatile de stimulare a cresterii §i a
fitoimunitatii caracterizeaza glicozidele steroide drept adaptogeni naturali (Tolkaceva, N. etal. 2011).

Solutionarea problemei ce tine de crioconservarea spermei animalelor domestice este strans legata
de studierea componentilor structurali ai gametilor. In acest sens, o atentie deosebiti se acorda lipidelor,
ca elemente necesare, integrale si esentiale ale membranelor biologice. Anume compozitia lipidica a
membranelor determina un sir de functii esentiale ale celulei. Fluiditatea membranelor, clasterizarea
proteinelor receptoare, formarea §i caracteristica materialului supramembranic depind de continutul si
structura lipidelor (Furdui, F. etal. 2013).

In acelasi timp, metabolismul lipidelor, activitatea enzimelor lipiddependente, viteza proliferarii si
permeabilitatea membranei sunt determinate de nivelul de peroxidare a lipidelor (Boronciuc, Gh. etal.
2008; Khan, R. 2011). Dereglarea intensitatii acestui proces poate cauza patologii celulare si concomitent
poate influenta derularea mecanismelor homeostaziei structural-biochimice §i a fenomenelor
criodeteriorarii celulelor reproductive (Balan, 1. 2013).

a proprietatilor functionale si de stabilizare a structurilor morfologice ale spermatozoizilor la folosirea
antioxidantilor in componenta mediilor crioprotectoare.
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MATERIAL SI METODA

In experiente a fost utilizati sperma de cocos si vier, recoltati prin metodele traditionale acceptate.
Ejaculatele recoltate au fost analizate prin folosirea metodelor general acceptate pentru determinarea
vii. Mobilitatea rectilinie a spermatozoizilor s-a determinat la temperatura confortogena. Temperatura
experimentald a fost reglata cu ajutorul masutei electrice speciale a microscopului.

Crioconservarea spermei s-a realizat conform schemelor clasice de conservare, in forma de pastile
la temperatura azotului lichefiat. Decongelarea spermei s-a efectuat in baia cu apa, la temperatura de
40° C.

Estimarea formelor patologice in sperma consta in determinarea numaérului de spermatozoizi cu
aspect anormal 1n rezultatul examenului morfologic al lor. Valoarea acestui indice a fost studiata prin
metoda microscopiei luminiscente.

Pentru determinarea spermatozoizilor cu acrozomele integre si deteriorate a fost folosita colorarea
spermatozoizilor vii cu colorantul fluorescent— tiazinul rosu. Pentru analiza s-au utilizat mediile sintetice,
prevazute pentru diluarea si conservarea spermei de cocos, care au fost suplimentate cu fluorocromele
— etadionbromida si tiozinul rosu in concentratie de 10"°Mol si, respectiv, de 5x10™— 5x10" Mol.

Analiza statistica a datelor experimentale obtinute s-a efectuat conform criteriilor parametrice
Student. Concluziile principale reflectate in lucrare sunt bazate pe diferentele statistic autentice intre
loturi. Rezultatele sunt exprimate prin valori medii, indicindu-se si gradul de eroare standard. Pragul
de semnificatie prezentat este P<0,05.

REZULTATE SI DISCUTII

Ameliorarea fertilitatii masculine constituie o preocupare majora acercetarilor din domeniul conservarii
spermei de cocos din ultimele decenii (Balan, I. 2013). Problemele de fertilitate cauzate de performantele
slabe ale efectivului masculin ar putea fi depasite, conform studiilor antioxidantilor, prin protectia integritatii
morfologice a membranelor spermatozoizilor sicresterea viabilitatii lor (Khan, R. 2011).

Pornind de la aceasta ipoteza, in experientele montate s-a analizat eficacitatea antioxidantilor in
componenta mediului crioprotector pentru sperma de cocos. Includerea in componenta acestui mediu
a substantelor biologice active are un caracter secundar si se foloseste in cazul dereglarilor pronuntate
ale homeostaziei celulelor. De exemplu, antioxidantii se utilizeaza pentru preintdmpinarea peroxidarii
lipidelor din structurile membranare ale spermatozoizilor, in care enzimele care regleaza peroxidarea
lipidelor au o activitate scizuta. In acest scop, in componenta mediilor pentru crioconservarea spermei
pasarilor se foloseste inhibatorul fosfodiesterazei si a enzimei descompunerii c-adenozinmonofosfatului
(c-AMP). S-a demonstrat ca influenta dirijatd a c-AMP, una din principalele nucleotide care
aprovizioneaza bioenergia celulei pentru mobilitatea si supravietuirea spermatozoizlor, sereflecta pozitiv
asupra rezultatelor crioconservarii materialului seminal (Linnik, T. etal. 2010).

In calitate de compusi antioxidanti au fost utilizate glicozidele steroide, iar eficacitatea utilizarii lor
pentru crioprotectia materialului seminal de cocos se prezinta conform datelor din tabelul 1.

Tabelul 1. Dinamica gametopatiilor si mobilitatea spermatozoizilor crioconservati de cocos
in functie de concentratia glicozidului steroid — Lilia-H

Nr. Concentratia Continutul Mobilitatea sper matozoizilor
crt. antioxidantilor, mg% gametopatiilor, % decongelati, puncte
1. 5 27,0+ 1,16 4,75+ 0,230

2. 2,5 27,3+ 1,60 4,92+ 0,261

3. 1,25 26,5+ 2,39 5,17+0,183

4. 0,624 24,7+ 1,06 5,58+ 0,165

5. 0,312 23,2+ 0,72 6,08 +£0,168*

6. 0,156 23,8+ 1,04 592 +0,168*

7. 0,078 25,5+ 1,09 5,58+ 0,166

8. 0,039 26,7+ 1,05 5,33+0,115

9. 0 - martor 26,7+ 0,69 5,17+ 0,115

*Diferentele sunt statistic autentice in comparatie cu lotul martor.
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Datele tabelului 1 denota eficienta includerii preparatului Lilia-H la stabilizarea mobilitétii gametilor
de cocos dupadecongelare. Concentratia optima a glicozidului steroid a constituit 0,312 51 0,156 mg%.
Celelalte concentratii, de 1a 5 pana la 0,039 mg%, nu influenteaza mobilitatea spermei de cocos dupa
decongelarea ei.

Este important a mentiona cé utilizarea produsului Lilia-H nu manifestd actiune asupra ratei de
gametopatii, ceea ce poate fi explicat prin specificul si proprietatile fizico-chimice ale antioxidantilor.

Avand in vedere ca componenta lipidica a membranelor plasmatice determina, In mare masura,
activitatea functionala a celulelor, iar fluiditatea membranelor, formarea si arhitectura matricelui
exocelulare depind de componentasi structura lipidelor care se supun procesului fiziologic normal de
peroxidare, putem afirma ca actiunea neutra a preparatului Lilia-H asupra componentilor structurali ai
gametilor seincadreazi in limitele fiziologice admisibile. in conditii fiziologice normale, existi un echilibru
adecvat ntre reactiile de oxidare specifica si antioxidanti (Agarwal, A. et al. 2005).

Diminuarea concentratiei antioxidantului de la 5 mg% pana la 0 mg% a contribuit la majorarea
mobilitatii spermatozoizilor decongelati si, concomitent, la unele diminuéri nesemnificative ale ei, ultimele
fiind consecinte ale peroxidarii lipidelor, cu producerea in mod constant a produselor care influenteaza
negativ capacitatea de fertilizare a spermei (Surai, P. 2005).

Valoarea maxima antioxidativa s-a stabilit la utilizarea fractiei sumare Lilia-H in concentratie de
0,312 mg%. Utilizarea acestui preparat impreuna cu componentii mediului crioprotector pentru sperma
de cocos permite majorarea indicelui studiat cu 17,6%.

Posibilitatea inducerii peroxidarii lipidelor, care afecteaza structura si functia membranelor celulare,
a determinat studierea glicozidelor steroide concomitent cu diverse componente bioactive ale mediului
sintetic pentru crioconservarea spermei de cocos in cadrul mecanismelor de crioprotectie si
criodeteriorare a spermatozoizlor.

In acest scop, cercetirile privind influenta compusilor bioactivi din seria ,,Lilia” au continuat prin
studiul actiunii substantei Treozida-Lilia in aceleasi conditii experimentale. Rezultatele sunt prezentate
in tabelul 2.

Tabelul 2. Dinamica gametopatiilor §i mobilitatea spermatozoizilor crioconservati de cocos
in cazul utilizarii glicozidului steroid — Treozida-Lilia

Nr Concentratia Continutul Mobilitatea spermatozoizilor
crt antioxidantilor, mg% gametopatiilor, % decongelati, puncte
1. 5 183 £0,46* 5,75 £0,121

2. 2,5 17,5+0,68% 6,25 +0,234*

3. 1,25 18,5 +0,97* 6,08 £0,216

4. 0,624 20,8+ 091 5,58 +£0,154

5. 0,312 24,0+ 1,50 5,33 £0,115

6. 0,156 25,8+ 1,04 5,25 +0,112

7. 0,078 26,3+ 0,92 5,42 £ 0,091

8. 0,039 27,2+ 0,66 5,33 £0,115

9. 0 - martor 27,7+ 0,54 5,42 £ 0,215

*Diferentele sunt statistic autentice In comparatie cu lotul martor.

Datele din tabelul 2 constituie rezultate autentice privind starea morfologicési functionald a spermatozoizilor
de cocos sub influenta Treozidei-Lilia. In particular, concentratia optimi a preparatului este de 3,15x 10°g/
100 ml mediu. Utilizarea acestui remediu permite de a majora mobilitatea spermatozoizilor cu mai mult de
15% comparativ cu indicii analogici din grupul martor, unde antioxidantulnu a fost utilizat.

In acelasi timp, concentratia antioxidantului in limitele 5—1,25 mg% a micsorat semnificativ numarul
formelor patologice ale spermatozoizilor, de la 27,7+0,54% in lotul martor panala 17,5+£0,68% in varianta
experimentala ce include Treozida-Lilia in concentratie de 2,5 mg% in componenta mediului.

Prin urmare, activitatea antioxidativa a glicozidelor steroide depinde nu numai de componenta chimica
a lor, dar, practic, si de particularitatile specifice ale obiectului supus crioconservarii.

Astfel, analiza studierii influentei glicozidelor steroide (Tab. 1, 2) asupra stirii morfo-functionale a
spermei de cocos permite de a concluziona ca glicozidele steroide studiate, preparatele Lilia-Hsi Treozida-
Lilia s-au dovedit a fi deosebit de eficiente la stabilizarea integritatii morfologice si activitatii functionale
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ale spermatozoizilor in procesul crioconservarii spermei de cocos. Remediul Lilia-H nu a modificat
semnificativ numarul gametopatiilor, in schimb a produs cresterea mobilitatii gametilor deconservati.
Produsul Treozida-Lilia, la randul sau, a redus considerabil dinamica patologiilor pe de o parte, si a sporit
mobilitatea rectilinie a spermatozoizlor pe de alta parte. Ultimele modificari pot fi explicate in raport cu
conceptiile contemporane, conform carora peroxidarea lipidelor (POL) decurge in cazul aparitiei radicalilor
specifici in sistemul biologic, iar formarea lor si a produselor (POL) initiaza schimbari profunde de natura
biochimica si fiziologo-structurala in obiecte biologice la diferite niveluri de organizare a lor (Boronciuc,
Gh. etal. 2008; Malo, C. et al. 2010b). Datorita electronilor necuplati, radicali liberi atat ai oxigenului, cat
siai lipidelor se includ in procesele biochimice si provoaca reactii nespecifice de extragere a hidrogenului
din compusii chimici si, in acelasi timp, ei servesc ca intermediatori ai initierii si derularii reactiilor de
oxidare a lipidelor (Misro, M. et al. 2004). Prin urmare, inhibarea acestor reactii poate firealizata datorita
interactiunii cu radicalii de ambele forme. In conformitate cu aceasta sunt necesari antioxidanti cu o
eficacitate inaltd, fapt ce a fost constatatla studierea activitafii antioxidante a preparatului Treozida-Lilia
in procesul de crioconservare a spermei de cocos.

Metabolismul lipidelor, activitatea fermentilor lipiddependenti, viteza proliferarii membranelor depind
de nivelul POL, care este un proces fiziologic normal. In acelasi timp, ca consecinti a peroxidarii
extinse a lipidelor, reactiile de POL in mod constant produc produse, care influenteaza negativ capacitatea
de fertilizare a spermei (Agarwal, A. etal. 2005; Surai, P. 2005). In conditii fiziologice normale, exista
un echilibru adecvat intre reactiile de oxidare specifica si antioxidanti (Furdui, F. et al. 2013).

Un rol semnificativ 1n procesul fecundarii oocitelor 1l are aparatul acrozomal al spermatozoizilor,
cele mai sensibile structuri ale cirora sunt membranele acrozomale, care accelereazi modificarile de
structura si componenta lor. In legatura cu aceasta au fost efectuate experiente cu privire la determinarea
influentei glicozidelor steroide asupra proprietatilor de pastrare a structurilor morfologice la nivelul
acrozomului. Rezultatele cercetarilor sunt prezentate in tabelul 3.

Tabelul 3. Actiunea glicozidelor steroide asupra integritatii acrozomului spermatozoizilor
congelati-decongelati de cocos

Nr. Denumirea Concentratia antioxidantului, | Integritatea acrozomului
ctr. antioxidantului m g% sp er matozoizilor, %

1. |Lilia-H 0,624 45,8+ 1,04
0,312 453+1,16
0,156 45,7+1,01
0 - martor 447+ 046
2. |Treozida-Lilia 5,0 48,7+ 1,18
2,5 50,8 £1,03*%
1,25 495+ 1,14*
0 - martor 45,1+ 0,34

* Diferenta este statistic autentica in comparatie cu lotul martor

Din datele tabelului 3 rezulta ca dupa crioconservarea spermei, integritatea acrozomului spermatozoizilor
de cocos s-a pastrat cel maibine in cazul cand in componenta mediului a fost inclusa substanta Treozida-
Lilia in concentratii de 2,5-1,25 mg%. Aceste date demonstreaza eficacitatea antioxidantului mentionat
la stabilizarea structurilor morfologice ale spermatozoizilor de cocos. De asemenea arata ca in procesul
de crioconservare a spermei de cocos bariera fiziologicd a antioxidantilor poate fi dereglatd, ceea ce
implica folosirea suplimentara a antioxidantilor in componenta mediilor sintetice.

Analiza rezultatelor expusepermite de a remarca cd antioxidantiiin componenta mediilor crioprotectoare
inhiba peroxidarea ,radicalilor” liberi din sperma. Lipidele biocomplexelor membranice suntimplicate in
procesul peroxidarii intr-o masura mai mic, datorita prezentei legaturilor puternice in componenta structurala
a biocomplexelor. La peroxidarea lipidelor din sperma pot fi prezenti radicali liberi sau lipide intercalate in
biocomplexeprin intermediul legaturilor slabe. In acest fel, probabil, se produce peroxidarea preponderenti
a lipidelor si, prin urmare, peroxidarea la acest nivel este inactivata de catre antioxidanti.

Astfel, rezultatele obtinute permit de a mentiona cé antioxidantii cercetati sunt preparate eficiente
pentru crioconservarea spermei. Includerea acestora in componenta mediilor crioprotectoare pentru
materialul seminal permite de a majora indicii fiziologici simorfologici ai spermatozoizlor deconservati.
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CONCLUZII

1. Fortificarea integritatii morfologice si stabilizarea functionala a spermei de cocos in conditii de
crioconservare poate fi obtinuta prin utilizarea in calitate de crioprotector a glicozidelor steroide Lilia-
H si Treozida-Lilia.

2. S-a stabilit ca dintre glicozidele steroide studiate, cel mai eficient la stabilizarea integritatii
morfologice si activitatii functionale ale spermatozoizilor in procesul crioconservarii spermei de cocos
s-a dovedit a fi Treozida-Lilia, care a redus considerabil dinamica patologiilor §i a sporit mobilitatea
rectilinie a spermatozoizilor.

3. Concentratia optimald a glicozidelor steroide studiate in componenta mediilor pentru
crioconservarea spermei de cocos diferd semnificativ, ceea ce determina variabilitatea activitatii
antioxidative a lor.

4. Antioxidantii utilizati ca substante biologic active in procesul crioconservarii manifesta proprietati
selective privind stabilizarea indicilor morfo-functionali ai spermatozoizilor de cocos, in conformitate
cu doza si durata de actiune a lor.

5. Procesul de crioconservare a spermei de cocos poate deregla bariera fiziologica a proceselor
antioxidative, ceea ce predetermina folosirea suplimentara a antioxidantilor in componenta mediilor sintetice.
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BUOCUHTE3 KOMIMOHEHTOB MOIJIOKA Y
KOPOB U EF0O 3ABUCUMOCTb OT CIEKTPA
METABOJIUTOB-NPEALWLECTBEHHUKOB

! B.B. PEIIIETOB, ' A.HU. JEHbKHH, ' B.H. ATA®OHOB,
! M.B. COPOKHH, > B.O. IEMEIIIEBCKHH

" BHUU usuonozuu, Guoxumuu u RUMAHUSL CelbCKOXO3SUCIMBEHHbIX JCUGOMHDIX, 2. boposck, Poccus
? [onecckuil 2ocyoapcmeaennviil ynugepcumem, 2. [unck, Pecnyonuxa Berapyce

Abstract. Based on the stoichiometry and thermochemical characteristics of the biosynthesis
description it was calculated the energy expenditure necessary for the final stages of biosynthesis of
the major milk constituents (lactose, protein and fat). The theoretical analysis indicated that the energy
expended for the biosynthesis of fatty acids of milk triglycerides depends on the used precursors’
spectrum. It was supposed that the similar mechanism explains the decrease of the energy efficiency
in the milk components synthesis, while milk productivity increases. Another supposition was that
simultaneously, there is an increase of the energy expenditure for the homeostatic maintenance.

Key words: Cows; Metabolite precursors; Arteriovenous difference; Milk biosynthesis; Lactose;
Glycerin; Milk fat

Pedepat. Ha ocHOBe cTEXHOMETPUH U TEPMOXHUMHUYECKHUX XapaKTEPUCTHK peakiuii OMo CcHHTe3a
BBIYUCJICHBI 3aTpaTbl SHEPTUN Ha KOHCYHBIX 3Tallax 6I/IO CHHTE3a BaXXHEHIIINX KOMIOHEHTOB MOJIOKa
(;makTo3bl, Oenka u xupa). [TokasaHo, 4TO 3aTparhl SHEPTHH NMPU OMOCHHTE3E KUPHBIX KHUCIOT
TPUTIIMICPHUIOB MOJIOKA 3aBHUCAT OT CIICKTpa HMCIOJIb30BAHHBIX NPCANICCTBCHHUKOB. BrickazaHo
MPEIIOJIOKEHNE, YTO CHIDKEHHE dHEPTreTHIeCKoi 3 (PEeKTHBHO CTH CHHTE3a KOMITOHEHTOB MOJIOKA C
pocToM MOJIOYHOM MMPOAYKTUBHOCTHU 06'LSICH$IGTC$I AHAJIOTUYHBIMHU ME€XaHU3MaMMH. BO3MO)KHO, npu
3TOM BO3PACTAIOT U YHEPTETUUECKUE 3aTPaThl HA TOAIEPKAHIE TOMEOCTa3a.

KuroueBbie caoBa: KopoBsl, MeTabouThl TPEANISCTBEHHUKH; APTEPHO-BEHO3HAS Pa3HHIIA;
buocunres monoka; Jlakro3a; [ nnuepun; MoJiouHBIH Kup

BBEJAEHHUE

JlJisi COBEpIICHCTBOBAHUS CUCTEM MUTAHHUS U Pa3pabOTKH CIIOCOOOB BIMSHHUSA Ha MPOIECCHI
010 CHHTE3a KOMITOHCHTOB MOJIOKA B OPraHU3MeE JIAKTHPYIOIINX KOPOB HEOOXOIUMO YIITyOJIieHHE 3HAHHI
0 MOTOKaX METa0OJUTOB Ha YPOBHE Kak Bcero opranusma (Asmes, A., [lumos, B. 1997; Jlernu, C.,
Huxonecon, /1. 1973; locon, P. u ap. 1991), Tak 1 BaKHEHIIINX TKaHEH M OPTaHOB, 0 COOCHHO MOJIOYHOM
JKeJie3bl. ITO KacaeTcsl Kak CyOCTparoB — MPEAIIeCTBEHHUKOB BEIIECTB MOJIOKA, TaK U METa00JIUTOB
— UCTOYHUKOB 3Hepruu s 6uocunresa (Meanos, K.IL 1990, 1993; Kotsik, A., Snadyek, A. 1980;
Canynos, M., Yepenanos, [.I. 2002; Tpomun, A.C., 1985).

BeposiTHo, uTo miis moBbIeHUs () ()EKTUBHO CTH KCITIOJIK30BAHUS KOPMa, 0 COOSHHO IIPH BBICOKOM
MPOAYKTUBHO CTH, 1IEJIECO00Pa3HO 00eCneurBaTh OPraHu3M BEIECTBAMU, TPEOYIOIUMHU MEHBIIIHX
3aTpar SHEPTUM Ha UX TPaHCHOPMAIIMIO B TIPOIecce UCIOb30BaHus. COOTBETCTBEHHO, TPU 3TOM
BO3MOXKHO CHW)KEHHE 3arpar dHEPTUH — JIOMHHHUPYIOIIEro Mo Je(GUIIMTHO CTH KOMIIOHEHTA MpPU
KOPMJICHHH BBICOKOTIPOAYKTUBHBIX KOPOB. OTHOBPEMEHHO MMEET 3HAUYEHHE U CHIDKCHHUE 3aTpaT Ha
MoJJIep)kaHue roMeocTa3a OpraHu3Ma. YUuThIBas OOJIbIION 00BbEM NMUTATEIBHBIX BEIIECTB,
UCTIOJIB3yEeMBIX KOPOBaMHU, 3TH 3aTpaThl MOTYT OBITh BechbMa cymiecTBeHHbIME (Pemieros, B.B. 1998).

B omnuchiBaeMBIX HCCIICIOBAHUSX CTaBWIACH IIETb OMPEACIUTh BEJIMYMHY 3aTpaT dHEPTHH B
MOJIOYHOH JKeNe3e Ha KOHEYHBIX 3Tanax OMoCHHTE3a KOMIIOHEHTOB MOJIOKa Ha (poHe oOmmmx 3arpar
SHEPTHH B OPTaHU3Me KOPOB. [|J1s TOTO Ha 0 CHOBE CTEXMOMETPHUH PEaKIvii OM0 CHHTE3a BAYKHEHIIINX
0 MacCe M COJICPKaHUI0 SHEPTHH BEIIECTB MOJIOKA — XKHUpPa, OeJKa U JIAKTO3bI — HYXHO OBLIO TIPOBECTH
TEOpETUIECKHii pacueT NoTpeOHO cTi B ATD 11715t OMOCHHTE3a ATHX KOMIIOHEHTOB M TEII000pa30BaHus
npu cunTe3e enqunuil AT® u ee ucnonszoBanuu (Jlenunmkep, A., 1976; Manep, I, Kopzec, 1O.,
1970; Pemeros, B.B., 1998).
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UroroBas BenmmunHa, O4EBUIHO, OyJeT HECKOJBKO HIKE (DakTHUECKUX OOLIMX 3aTrpaT SHEPTUH B
MOJIOYHOH >Kkene3e (TerooOpa3oBaHus), Tak Kak pacuer 3arpar AT® kacaercs MWL KOHEYHBIX
cTajauii OMocuHTe3a MaKPOKOMIIOHEHTOB MOJIOKA.

C ucronBp30BaHUEM ITOH HCXOIHOM Teopernueckoii 6a3bl, Ha MPUMeEpE allerara Ipo cliekeHa cyap0a
JAHHOTO MeTabonTa OT BCACBIBAHMS M3 MUIIEBAPUTEIBHOTO TPaKTa M0 MOMIOIIEHHS MOJIOYHON
KeJIe301 13 KPOBU M HCIIOJIB30BaHMS [l CHHTE3a JKUPHBIX KHCIIOT )KUpa MoJsioka v reHeparmu ATO u
Teria B KJIETKax MOJIOUHOH skene3bl. [locieanuii acnekt paboThl BBIIIOTHEH C YI€TOM Pe3y/bTaroB
pacuera oOpa3oBaHMs M pacxofia B OpraHU3ME OCHOBHBIX (IIO Macce M BaJOBOMY COJEp>KaHUIO
9HEPTUH) CyOCTPaTOB Ha SHEPTETHUYECKHUE HYXKbl BCETO OpPTaHHU3Ma.

MATEPHUAJ U METO/bI

OnbITEI IPOBE/ICHBI HA TPEX KOpOBax-MepBOTENKax Ha 2-3-M Mecdnax jakranuu. JKusas macca
KOpOB B cpeiHeM paBHsiaack 360 kr. JKuBoTHble uMenu QuCTYbI pyOlia ¥ JBEHAILATHIIEPCTHON
KHIIIKH, Yepe3 KOTOpbIe 0TOUpaITi IPOOBI COAEPKUMOTO pyOIia M XUMYyCa, TI0 CTYTAIOIIEr0 M3 CJI0MKHOTO
KeJyKa B KUIIeYHUK. J{71s B3sTHS TPOO KPOBH BBIBOJMIIH MOJT KOXKY Ha JIOI0YKY» COHHYIO apTEpHIO.
M3mepenne o0beMHOTO KpOBOTOKA Yepe3 TOJI0OBUHY MOJIOUYHOM JKele3bl BBIIOJIHEHO COTPYIHHKaMHU
naboparopuu (PU3NOTIOTHU M OMOXMMHH JIAKTAIMK C IOMOIIBIO YIBTPa3BYKOBOTO (IIOyMeTpa, AaTduK
KOTOPOTO OBbUT HAJIOXKEH Ha OJTHY U3 HAPYKHBIX CPaMHBIX apTeprid. OOIINi KpOBOTOK Yepe3 MOJIOUHYIO
KeJe3y MPUHUMaIM paBHBIM YIBO€HHOH BEJIMYMHE KPOBOTOKA Yepe3 MOJIOBUHY BHIMEHH.

ConepxaHue KUBOTHBIX OBUTO MPUBSI3HBIM, O€3 MPOryiaoK. KopMieHue — TpexkparHoe paBHBIMU
nmossivu B 8, 13 1 20 yacoB. Y4eT 0cTaTkoB KOpMa MPOBOAMIU €KecyTouHO. [loeHue ocymecTBBsio Cch
W3 aBTOTOMIOK. JloeHne — IBYKpaTHOe. YIOM YUHTBHIBAIN €XKEeTHEBHO, MPOOBI MOJIOKa ISl aHaIn3a
0TOMpaJIH 10 TUIAHY. Y10 OTIEPUPOBAHHBIX KOPOB BO BPEMs OITbITA COCTABIISLT 9-17 KT

B npenBapuTensHOM U OTIBITHBIX TIEPHO/1aX )KUBOTHBIE MTOJTyYali OIMHAKOBBINA paIoOH, B KOTOPHIi
BXOJIUITH CEHO, 371aKOBO-0000BBII CHIIO C 1 KOMOUKOPM, COCTOSBIIMIA U3 45 % stuMens, 20 — MIICHUIIbI,
12 — oBca, 20 — TOICOTHEYHUKOBOTO IIPOTA, | — MOBapeHHOM comH, 1 — Tpukanbiuiidocdarau 1 % —
npemukca (Taom. 1).

Ta6auua 1. Payuon xopog

Kopma n moka3zaTe/M mUTaTe IbHOCTH I KonnuectBo
CocraB panoHa
CeHO 31aK0BO€, KT 3,8
Cmtoc U3 3J1aK0B0-000 OBBIX MHOTOJIETHHX TpaB, KT 20,0
Komoukopm, kr 6,0
B paumone coaep Kurcs:

Cyxoe BelecTBo, Kr 13,9
O6mMenHast aHeprus, M J[x 121
ChBIpo#i MIPOTEHH, T 1806

B TOM YHCJIC:

pacnajaro muiics, r 1250

Hepa CII aJ] ato M UHC ST, T 556
Hennronoza, r 2171
I'emunemnronosa, r 2742
JlurauH, T 913
Kpaxmaun,r 2540
Caxapa, T 450
ChIpoii xup, T 387

DouH JOCTYIMHBIX CYOCTp aroB:

YkcycHas kuciora (amerar), T 3135
IIponnoHoBas kucnora (IpOnHoHAT), I 1090
MacnsHas kucjiora (OyTapar), T 570
CyMMa aM MHOKHU CI1 OT, T 1090
Cymma BXKK, r 325
I'moko3a, T 682
MonouHnas kucinora, T 320
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B ombITHBIE IEpHOBI, KpOME Ja4H O CHOBHOTO palOHa, KOPOBaM JIOTIOJHUTEIBEHO €KEeCyTOYHO
UHQY3UpOBaIHN depe3 (QUCTYIbl B MUIEBAPUTENBHBIA TPAKT PacTBOPHI MUTATEIbHBIX BEIIECTB
(cyOcTpaToOB) B CICIYIOIIUX BapHaHTAX:

1) cmech 250 r anerara kayus 1 365 T aleTarta HaTpUs TPUTHApaTa — B pyoelr;

2) 300 T TpONIMOHOBO# KUCTIOTHI B CMeCH ¢ Oy(pepHBIM pacTBOPOM — B pyOel;

3) 370 r DIFOKO3bI — B ABEHA/AATUIICPCTHYIO KUIIIKY;

4) 250 T ka3erHaTa HATPUS — B IBEHAILATUIICPCTHYIO KHIIKY;

5) cmech 250 r ka3zennara HaTpus U 200 T IPOMMOHOBOM KHUCIOTHI.

Wudysuio npoBoanim B TeUeHUE TSI TH JHEH o apsi paBHOMepHO ¢ 8-00 1o 20-00. 3ayac BBoAMIH
1 muTp pactBOpa. BBomumble 3a cyTku CyOCTpaThl B KaXKI0M BapHaHTe copepkain okoo 4,5 M/Ix
BaJIOBO¥ 2Hepruu. B mo cnennuii gens kaxxaoro nepuoaaB 7, 11 u 16 vacoB MeTog0M MyHKIWMHU Opanu
MpoOBI KPOBU U3 COHHOM apTEpHUU U MOJIOYHOH BEHBI.

Hcnonp3oBaHue SHEPTHH U TUTATENBHBIX BENIECTB OCHOBHOTO pallMOHAa ONPEACISLIA B 0OMEHHOM
OTIbITE B KOHTPOJIEHOM TIEPHO/IE, KOTOPBIH OBUI 10 MOPSIKY TPETHHM 0 CJie IEPHUOIOB C BBEJCHUEM
arerara ¥ IpOMMOHOBOM KUCTAOTHL. OOl pacXos 3HEPTHH B OpraHU3Me KOPOB U3MEPSITH METOJIOM
HETPsIMO# KaJOpUMETPUH TPAAULIHMOHHBIM MacouHbM MeToaoM (Hamanesik, E.A., Aragonos, B.1,,
Pemeros, B.b. u np. 1986). Xumuueckuii ananm3 00pa3iioB ra3a MpoBOJMIM C TOMOIIBIO arapaTa
Xonnena. KajopuiiHOCTh Mp00O KOPMOB, MOJIOKA, Kaja M MOYHU MPOBOJAMIN C MOMOIIBIO
annabaTn4ecKoro KaJlopuMeTpa.

PE3VJIBTATBI 1 OBCYXJIEHUS

[NoTpebnenne kopoBaMu OOMEHHOU 3HEpPTHH ¢ KOpMOM Kojiebarnock oT 90 mo 120 MJIx/cyT.
Hcnonb30BaHue SHEPTHH KOPMa B pacyeTe Ha roJIOBY MPE/ICTaBICHO B TabMIe 2.

JlaHHble 00 00pa30BaHMM 32 CYET NEPEBAPCHHBIX BEIIECTB OCHOBHOTO PAIMOHA BYKHEHIIINX CYOCTPaToB
npezicraBieHsl B Tadmne 1. Onpenenenue poHIa CyocTpaToB MPOBOIMIOCH HAOCHOBE TAHHBIX O COCTABE
parroHa, rmepeBapyBaHNN TMTATEIBHBIX BEIIECTB B CIAOKHOM SKEIyAKE W KHUINEUHHUKE, COOTHOIICHHH
obpazorasmuxcs B pyorie JOKK B couerannm ¢ nokasaresisiMy ra303HepreTHIeckoro ooMeHa 1 00MeHa
a3ota. Kak BHIHO M3 MarepuasioB TaOIUIbI, JOMUHHPYIOIIUM 0 Macce CyOCTParoM sIBJISJICS alleTar.

Ta6auua 2. O6men snepeuu y Kopoe npu nompedienuu 0CHOBHO20 PAYUOHA

IToxazaTenun M Lk /cyT
OOMEH Ha st 5H eprusl 1MOoTpe 0J1e HHBIX KOPMOB 90-120
DHeprusi MO4Hu 7,3+0,9
Temronp onyknus 52,4+1,0
DHeprus ynos 40,8+5.9

B tabmuiie 3 mpeacTaBieHBI Pe3yIbTaThl pacueTa UCIMOIb30BaHus (OKHUCICHHS) OTHEIbHBIX
CyOCTparoB B IHEPTETUUECKOM OOMEHE.
Taéauua 3. Hcnoavzosanue cyocmpamos 8 3Hep2emuyeckom oomene Kopos, 2/cym

Mepnon onbita A3z orcoaepxamnme Anetat | Timioko3a BKK u xeToHOBBIE

BelIecTBa Teaa

KoHTp 0o51bHBIN 427 1546 327 113

Wndysus anerara 376 1420 278 565

WH dy3u s IpoMHOHO0BOH KHCIOTHI 278 1461 310 500

WH dy3u s rirroko3sl 350 1509 366 663

Wn dysns xazenna 444 1811 304 371

WH dy3us xa3enHa ¥ PO OHOBOH 448 1790 354 458

KHCJIOTHI

Ilpn nHdy3uu cybcTpaToB B MHIIEBAPUTEIBHBIA TPAaKT HauOOJiee CylIECTBEHHBIM OBLIO
YMEHBLICHNUE [0 CPaBHEHHUIO C KOHTPOJEM BBIIEIEHUsI a30Ta C MOYOW MPU BBEICHUU «UHCTO»
9HEpreTHYEeCKHUX CyOCTparoB (amerara, MpOMMOHOBON KUCIIOTHI, ITIOKO3bI). BeposiTHO, MPHYMHO 3TOTO
CTaJI0 yMEHbIIECHHE UCHOJb30BaHUs Ul T€HEepaluy 3HEPIuH a30Tcojepxamux cyocrpatos. [Ipu
BBEJICHUHU PACTBOPOB C Ka3eWHOM BBIJENICHHE a30Ta C MOYOH, HAIPOTHB, YBEINYHBAIOCH.

JUi1s1 KabKyJ LUK PacX0/a SHEPTUH B MOJIOUHOM JKeJie3e MPH CUHTE3€ JAKTO3bl, OeJIka 1 >Kupa MOJIoKa



B. Pewiemos, A. [Jenvkun, B. Acaghonos, M. Copoxun, B. Jlemewesckuti, BHOCHHTE3 KOMIIOHE HTOB MOJIOKA Y KOPOB... (103-111)

106 Stiinta agricold, nr. 2 (2014)

H, CJIeJIOBATENBHO,, €IIMHUILIBI MOJIOKA JTFO0OTO CO CTaBa, ObUTH MPOAHAIM3UPOBAHBI HA CTEXHOMETPUIECKO I
0CHOBE KOHEYHBIE pEeaKIiy OMOCHHTE3a BAKHEHIIINX KOMIIOHEHTOB MOJIOKA C Y4ETOM 3aTpar MaKpo3pIoB
AT® (Bauman, D.E., Brown, R.E., Davis, C.L. 1970; Christie, W.W. 1983; Scott, R.A., Beuman, D.E.,
Clark, J.H. 1976). [lanee npoBoguTtcsi 000CHOBaHHUE UCIIOJIE30BAaHHOTO METO/1a KATbKyIsiiu. OTIeIbHO
AQHATTM3UPYIOTCSI TOAXO/IBI K OMPEIENICHHUIO 3aTpaT YHEPTUH IIPU CHHTE3E JIAKTO3bI, OelKa H )KHpa.

Cunre3 ngakTo3bl. MoJieKynsipHas Macca J1akTo3bl paBHa 342 nansToH. [lpu cuHTe3e u3 ABYX
MOJIEKYIT TIIFOKO3bI M MOJIEKYJIBI JIAKTO3bI pacxomytorcs: 2 Mosekynsl AT®. OTcrona cienyer, 4To Ha
cuntes | T makTo3sl pacxoayercs 2 (Monb AT®): 342 = 0,006 mons ATD.

O6pa3oBanue upacxonoBanne AT® npu cunTe3e 1 T71aKTO36I OY/IET COTIPOBOXKAATHCS BBIICICHUEM
TeIlIa, KOJIMYECTBO KOTOPOTO OMPEEISIETCs CASAYIONUM pacdeToM: 25 kkan  2: 342 = 0,15 kkan =
0,61 x/I>x. OO0CHOBaHMEM TAKOTO pacueTa TeII000pa3oBaHus Py 00Pa30BAHUM U MCIIOJIL30BAHUU
AT® sBasttoTCA CleAyIone MOMEHThI. CpellHAsa SHepTHsl MaKpo3prudeckoil csi3u Mot AT® paBHa
10 xkau (mpeanonaraemelii pazmax 8-12 kkai). DpPekTuBHOCTS 00pa30BaHus CBSI3U 32 CUET YHEPTUH
oxucnenus omm3ka k 40 % (Meanos, K.I1. 1990, 1993).

CrnepoBarensHO, CyMMapHO€ TEIIo00pazoBaHue Mpu 00pa3oBaHUU U pacxogoBaHuy Moiisi ATD
omuzko k 10: 40 « 100 = 25 kkan = 104,6 x/[>x. DTa Bean4MHA TEIIO0Opa30BaHUs IPU CHHTE3E U
pacxonoBanuu 1 Mot AT® Oyner ucrosbp30BaHa B pacyeTax U Jajiee.

Cunre3 6esika. [Ipu pacuete sHepreTHde CKUX 3arpar HAa CUHTE3 OeJKa MCXOMIA U3 CIIEAYFOIIero: 1)
Ha CUHTE3 IIETITHTHOM CBSI3M PaCXOIyeTCsl, 0 MEeHbIeh Mepe, 3 MosieKyibl ATd, 2) ocHOBHO Oelok MOJIOKa
— Ka3eHrH UMEET MOJICKYISIpHYI0 Maccy nopsika 23000 nansron (CaryHos, ML, Uepenanos, ['IT 2002), a
CpeHsIsl Macca aMHHOKHCIIOTHOTO O cTaTka OenkoBoit 1ieru 6mmska k 120 nanston (Jlenunmxep, A. 1976).

Omnpenensem, Kakoe KOJMUECTBO MENTUIHBIX CBi3eil HeoOXoauMo o0pa3oBaTh NPH CHHTE3E
MOJICKYJIbI Ka3erHa ¥ KakoBbl 3arparbl AT® npu atom: 23000 (MonekynspHas macca kazeunHa): 120 —
1 =191 cBa3b. Jlanee paccuurbiBacM komdecTtBO AT®, HeoOxoauMoe it cunTe3a 191 nentuaHom
csizu: 3 (mousekynbsl AT®) » 191 = 573 monekynsl AT®. 3arparer AT Ha oOpazoBaHHE OJHOTO
rpaMMa Ka3euHa, COOTBETCTBEHHO, paBHbI 573 : 23000 = 0,025 monp AT®. Ilpu oOpazoBanuu u
WCIOJIh30BaHUHU TakoTO KoymuecTBa AT® oOpasyercs Temna: 25%0,025 = 0,62 kkan = 2,62 kJIx.

CuHTe3 Kupa MoJIOKAa. OTOT ()parMeHT PacyeToOB SIBJISICTCS HAMOOJICe CIMKHBIM U TPYIOCMKHUM,
BCJIC/ICTBHE MHOTOKOMIIOHEHTHOCTH | BapHaOelbHOCTH CHCTEMBL B KadecTBe MCXOIHBIX MapamerpoB U
JIOMYIIECHHI OBIIO B3TO Clie Tyroree. MoJiouHbIH sxxup Ha97-98 % npecTaBieH TPUDHICPUIAMH, TI03TOMY
MPU COCTABJIEHHH MOJENU CyOCTparHbIX MOTOKOB JOCTaTOYHO B MEPBOM NPHONMKEHUH YYHUTHIBATH
MPEIIIeCTBEHHUKH JIUITL 3TON Tpymibl BemecTB. [lourn 100 % oOmieli Macchl SKUPHBIX KUCIOT B
Tpummiepuaax cocrasustor kucnorsr: C,, € C . C . C - C . C ,C. . C. .C uC,.
CooTHOIIIEHHE STUX KUCIIOT B YCTIOBHSIX TPAIMIIOHHOTO HOPMHPOBAHHOTO KOPMJICHHSI CPABHUTEIIBHO TTOCTOSTHHO.
Oxono 50 % >KUPHBIX KUCTOT JKUpa MOJIOKA CUHTE3UPYETCsl B MOJIOUHOM JKene3e, Bropas MOJIOBHHA
romioniaeTcs u3 mwiasmel kpoeu (Bauman, D.E., Brown, R.E., Davis, C.L. 1970; Christie, W.W. 1983).

OCHOBHBIMHU NpeAIIECTBEHHUKAMU JOCTATOYHO OMNPEACIICHHBIX I'PYIIII JXUPHBIX KUCJIOT ABJIAIOTCA
OeTa-ruApOKCUOYTHpPAT, alleTat, KUPHbIC KUCIOThI TpurnuiepunoB u HIXK mmazmer kposwu.
JlminHonenoyHbie KupHble KUCHOTH (C ) CYNTAIOTCA MCIOJIB3YEMBIMHU HEMOCPEACTBEHHO B
HEN3MCHCHHOM BUJEC. Hpe[[HIeCTBCHHI/IKaMI/I KOPOTKOLECIOYHBIX KHUCIIOT C4-C12 ABIAIOTCA alerar u
Geta-runpokcuOytupar. Kucnotel C -C, - MOTYT MMETh JBOSIKOE IPOMCXOXKICHUE — CHHTE3UPOBATHCS
B JKeJie3e M TIOCTYNAaTh U3 T1a3Mbl KpoBH. [IoTpeOHOCTD B IIpeiecTBeHHIKAX MOKET OBITh paccCyUTaHa
CTEXMOMETPUUYCCKU 0 KOJIMYECTBY YKUPHBIX KUCIOT, U3 HUX OOpasyrommxcs. J[OnoJHUTENbHBIM U
KOHTPOJIbHBIM MOMCHTOM SBJIAIOTCA q)aI(TI/I‘IeCKI/Ie JaHHBIC O COOTHOIIICHHWH MOITIOIaCMbIX U3 KPOBU
MOJIOYHOH JKeJ1e301 BeleCTB-TP eI IeCTBEHHUKOB KUPHBIX KKCIOT. [IpH Mcnoib30BaHuM pa3padoTaHHOTO
MET0/1a OTCYTCTBOBAJIA HEOOXOAUMO CTh B HACHTHU()MKAIIMH KHCIOT, TPEAIIECTBEHHUKaMH KOTOPBIX ObUTH
arierar u Oera-runpokcuOyrupar. J{ocrarouno ObUIO 3HATH, YTO O CIIENHUI aeT 0koJio 8-10 % macchr
JKUPHBIX KUCIIOT. JTa BEIMYUHA, CY/IS 110 BETMUMHAM apTEPHUO-BEHO3HOM Pa3HUIIBI 10 MOJIOUHOH KeJie3e
JUTSl TPUNTMLEPUIOB U OeTa-rHApOKCHOYTHpara, IPUBEICHHBIM B 0TYETe JAOOPaTOpUH MEKYTOTHOTO
o6omena BHUM®Bull, 6imm3ka K MMEBIIEH MECTO B OIMUCHLIBAEMEIX HCCIEI0BAHHIX.

Iuuepun, HEOOXOAUMBIA Al CHHTE3a TPUMIMIIEPHIOB MOJIOKA, YACTHYHO MPOUCXOJIUT U3
MOTIOMICHHBIX TPUMIUIEPHIOB IUIa3Mbl. JTO KOJMYECTBO MOJJAETCSI PACUCTHOMY OTPEENEHHIO,
WCXOJIs U3 BEMUYMHBI apTEPUO-BEHO3HON Pa3HUIIBI TPULNIUIICPUIOB U 00bEMHOTO KPOBOTOKA. J[aHHBIC
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0 TIOTJIOLIICHHUH M HICTIOJIb30BaHUU MOJIOYHOM JKeJIe301 CBOOOTHOTO IIMIIEPHHA U3 IIJIa3Mbl KPOBU OYEHB
ckyaHbl. Kak moka3siBaioT pacdeTsl, OCHOBHas Macca DIMIEpPUHA J0JDKHA OBITh 00pa3oBaHa W3
IJIFOKO3BI. B cBsI3u ¢ 04eHb BBICOKOH (0K0JI0 97 %) sHepreTudeckoil 3p(heKTUBHOCTBIO Tpoliecca
o0pa3oBaHus MIHLEPUHA U3 IIIOKO3BI 3TUMH 3aTparaMi MOXXHO TIpeHeOpeyb.

[pu cuHTE3€E KUPHBIX KUCIIOT U3 OeTa-ruAPOKCHOYyTUpaTa 1 alieTara ImyTeM YIJIHHEHHS YITIepOAHOH
LEeNy Ha OHO TpHCOeAnHsAeMOoe 3BeHO TpeOyercsi 1 monekyna AT® u Bogopoa ABYX MOJEKYI
HAJI®-H,. Ilpu pacuerax mpUHATO, YTO MOJIEKYJIA OETa-IUAPOKCUOYTUPATa UCTIONB3YETCS LETUKOM.
Heo6xonumpiii ipu cuntese HAJI®-H, o6pasyercsi, B OCHOBHOM, NPU OKHMCIEHUU TIIOKO3bI B
neHro3odocdarHom myHnte. [Ipu 3T0M 3a CueT OHOM MOJIHO CTHEO OKHCIICHHOM MOJICKYJTbI TITFOKO3bI
obpasyerca 12 mosexyn HAJI®-H, (Manep, I, Kopzec, 10. 1970). Cunres MmosieKysbl TpUIHMIEPUIA
Y3 DIMIEPHHA U 3-X MOJICKYJT )KHPHBIX KUCIIOT TpeOyeT pacxoaa 7 moiekyn ATO.

Takum 00pa3zom, cymMMapHBIE 3aTpaThl HA CHHTE3 KHPa MOJOKa COCTOST M3 3aTpar Ha CHHTE3
YacCTH )KUPHBIX KHUCJIOT U3 aleTrara u 6eTa-I‘I/IZ[p0KCI/I6yTI/IpaTa 1 3arpar Ha CUHTE3 TPUITIMLCPUIOB U3
IMIEPHUHA U )KUPHBIX KUCJIOT.

J1yis noJtydeHus OPUEHTHPOBOYHBIX KOJIMYECTBCHHBIX XapaKTEPUCTHK 3aTPaT SHEPTUN HA KOHEYHOM
JTare CUHTE3a MOJIOYHOTO XHpa ObUT pazpaboTaH METOAMYECKHH MOAXOJ ISl MPOBEICHHUS
COOTBETCTBYIOIIMX PacuyeToB. B pe3ynbrare ycTaHOBJIEHO, YTO MPH CHHTE3€ KUPHBIX KUCIOT W3
auerara u Oera-rufipokcudyThpara (B OCHOBHOM C KOPOTKO#H LENbiO U 9acTh kucnotr ¢ C JHa 1 r
npoaykTa pacxoayercs okoio 0,024 monp AT®. Pacxoq AT® B pacuere Ha 1 T CHHTE3UPOBAHHBIX
TPUIUIICPUIOB MOJIOKa ((pakTHuecku xupa Mojoka) Omu3zok 0,020 Momb, T.e. MEHBIIE, TaK KaK
MOJIOBWHA (TI0 MaCCe) )KUPHBIX KUCIIOT (B OCHOBHOM IpYIIIa Clg) MOIVIOIIAETCS U3 IUIa3Mbl B TOTOBOM
Bujie. CootBeTcTBEHHO UM pacxon HAJI®H, B pacuere Ha 1 r TpUIIMIEPHIOB B [IBa pPa3a MEHBIIIE,
yeM Ha CMHTe3 I T KOPOTKOICIIOYHBIX JKUPHBIX KHUCJIOT.

CpaBHeHue 3aTpar YHEPTHM Ha KOHEYHOM 3Tarle CUHTE3a JIAKTO3bl, Ka3erHa U (KHpa) TPULIHICPHAOB
MOJIOKa TPOBeJicHO B Tabmmiax 4 u 5. [lo comepskalimMcs B HUX JaHHBIM BUJITHO, YTO HAMMEHBIIINH a0Co-
JIOTHBIN W OTHO CHTEJIBHBIN pacxo/] HEPTHH Ha eIIFHHUIYY MACCHI TIPOIYKTa UMEET MECTO TIPY CUHTE3e JIAKTO3b],
MPOMEKYTOUHBIA — TIPY CHHTE3€ YKUPHBIX KUCIIOT ¥ TPUNTULICP UI0B, MAKCUMAJILHBIH — IPY CUHTE3€ Ka3eHHA.

Tabnuya 4. 3ampamul snepeuy HA KOHEYHOM dMaAne CUHME3d KOMNOHEHMOE8 MON0KA
(6 pacueme na I 2)

Pacxox AT®, Pacxon Tennoo0pa3oBaHue npu

KomnoneHT MOUE HA®-H;, |[cuHTe3e H MCIOJb30Ba HUU
M 0J1b ATD, x]I:x
JlakT 032 0,006 - 0,61
Benmok (ka3zenH) 0,025 - 2,62
Kup Moioka (T pUriiv uepuibl B CPeJiH eM) 0,020 0,023* 2,62
CuHTE3W pOBaH HBIE U3 aneTaTa u OeTa- 0024 0.046* 2.51
THJIPOKCHUO Y TH paTa KM PHBIE KUCJIOTHI

[pumeuanue. [lomepu snepauu 6 6ude menia npu QYHKYUOHUP 08AHUL 8 NEHMO30DOCHAMHOM ULYHIE HEB eNUKIL
(nopsioka 5,6 %) u 6 pacuem He NPUHUMATUCD.

Jlasiee paccMaTpHBArOTCS MaTepHaibI 110 3aTpaTaM SHEPTHH M UCTIOJL30BAHHIO alleTaTa MOJIOYHOH YKeNe30i
KOPOB B IIPOBEICHHOI CEPHH OTHITOB. AHAIM3 MATSPHATIOB POBOIMJICS 10 OTMCAHHOM BBIIIE METO/IUKE.

B TaGuiiie 5 mpuBeieHbI MaTepUalibl 10 BEJIMYUHE CYTOYHOTO Y/I0S U COICPKAHHIO B HEM OCHOBHBIX
KOMIIOHEHTOB MoJioka. MH(y3us aierara 00ycloBIIa yBeIMYeHNE 00beMa CHHTE3a MOJIOYHOTO JKUPa
M0 CPaBHEHHMIO C KOHTPOJIEM B cpeqHeM Ha 94 r/cyT. MHdy3us ToJpKo Ka3enHa U 0COOCHHO Ka3enHa
B COYETAHHH C MPOTMOHATOM YBEJINYMIIA MACCy CHHTE3MPOBAHHOTO MOJIOYHOTO OEJIKa, O-BUIUMOMY,
BCJICZICTBHE YITyUIICHUS 00ecieueHu s TIPOLIECCOB OMO CHHTE3a KaK aMUHOKHCIIOTAMH, TaK U DHEPTUECH,
npHYeM B «MSTKOMY pexkume. [IpumMeuarensHo, uTo npu HHQY3UHN Ka3erHa + IpONHoHAaTa BeTMINHA
KPOBOTOKA 4epe3 MOJIOYHYIO JKelie3y Oblla MaKCUMalbHO# M3 BceX BapuaHTOB. MHQY3Hs TOJIBKO
JIFOKO3bI, HATIPOTHB, HETaTUBHO CKa3aJlach KaK Ha BEJIMYMHE /1051, TAK M HA 00bEME CHHTE3a MOJIOYHOTO
xupa u Oenka. [IpeaTnonoKUTeNbHO, 9TO SBIISETCS CIIEACTBUEM KaK TOMEOPETHYECKHX CIABUIOB
KpPOBOTOKA, TaK U BKJIada OTACIIbHBIX TKaHel B UCIOJIL30BaHNE Cy6CTpaTOB. Mo:xHO OXHuaarb, 4YTO B
9THUX U3MEHEHUAX BEAYIIYIO POJIb UTPAIOT TOPMOHEL.
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Tadonuma 5. Monounas npoOdykmueHocmov KOpo8 npu uUH@Y3uu cyocmpamos 6
nuwesapumenvHulli mpaxKm

Iepuon onbita ¥ xou, Kr/cyT Hpouuylcuml KOMHIOHEHTOB MOJIOKA, T/CYyT
MOJIOYHBIH KM P benok JaKTo3a**
Konrpouis (6e3 uH dy3nn) 13,4+14 478+38 380+27 562
Wndy3us anerara 13,8422 562+39 386+54 580
WH Qy3us npommonara 13,4+2,1 472+51 390442 563
WH dy3u st 1110 KO3bI 11,2414 399+18 343£18 470
WH y3ns xasenna 13,1+14 434+24 414448 550
Wndy3ns xazenna n npormonara |[13,7+15 471+£19 444435 575

[pumeuanue. Codepacanue 1axkmosvl NPUHImMo paeuvim 4,2 %

B tabmuiie 6 mpeacTaBiIeHbl Marepualbl MO 3aTpaTaM JHEPTHH HA KOHEYHBIA JTall CHHTE3a
KOMIOOHEHTOB MoJioka. CyMMapHbIe 3aTpaTbl Ha 00pa30BaHUE BEIIECTB MOJOKa OBIIH
MaKCUMAJTLHBIMK TIPH WH(Y3HUH arierara ¥ MUHUMATBHBIMU — TIPH HH(Y3UH TTIOKO3BI.

Ta6auua 6. 3ampamul 5Hepeuu HA KOHEUHbIN SMAan CUHmMe3d KOMHOHEHMO8 MOLOKA
(mennoobpazoeanue), xklloc/cym

Ilepuon onbiTa Mon04YHBIN KHDP beaok JlakTo3a | Ynoi B neiaom
KoHTp o (6€3 uH hy3un) 999 996 343 2338
Wndy3us anerara 1174 1011 354 2539
WH Qy3us npormmonara 986 1122 344 2352
WH Qy3us r1ro ko361 834 899 287 2020
WHdy3us ka3enH a 907 1085 336 2328
VH y3mus xa3enHa n NpoNMOHaTa 984 1163 351 2498

[TostyueHHbIe MaTepuaibl IO COAEPKAHUIO alleTaTa B apTEPUATIbHON KPOBHU U KPOBU MOJIOYHOM
BEHBI B COUETAHUH C JAHHBIMHU O KPOBOTOKE MO3BOJIMIIM ONPEAEITUTh Maccy aleTara, NomionaeMoro
MOJIOYHOH kelie308 13 kpoB (Tao. 7). MakcumanbHbIi ypoBeHb atierara B Kposu (1,55+0,03 Mmosib/1)

HUMeIl MECTO TIPH BBEJICHHUH JIOTIOJIHUTEIBHOTO KOJIMYECTBa aneTara B pyoell.
Tadnuna 7. Useneuenue ayemama uz Kpou MONOYHOU dHcele30U JAAKMUPYIOUJUX KOPO8

ConepxxaHue
Ilepuon omerta O0BexT aHanM3a amerara, Kposorox, | Masacuenne,
MM OB/ I II/MUH r/cyT
Kontpouns ApTep naabHasi KPOBb 1,49+0,02
(6e3 uHbYy3MUN) KpoBb U3 MOJIOYHO BEHBI 0,69+0,03
ITor nomenue 0,80=0,048 r/n 5,98 413
Undy3us anerara ApTep naabHasi KPOBb 1,55+0,03
KpoBb U3 MOJIOYHO BEHBI 0,73+0,02
[loromeHue 0,82=0,049 /1 6,06 428
Nudy3us npommonara ApTep naabHasi KPOBb 1,38+0,03
KpoBb U3 MOJIOYHO BEHBI 0,62+0,03
Ilor nomenue 0,76=0,046 r/n 6,86 454
WNHdy3us rimoko3s! ApTep naabHasi KPOBb 1,39+0,02
KpoBb W3 MOJIOYHOM BEHBI 0,58+0,03
Ilor nomenue 0,81=0,049 r/n 6,32 446
Nudy3us ka3 enna ApTep naabHasi KPOBb 1,30+0,01
KpoBb U3 MOJIOYHO BEHBI 0,54+0,02
ITor nomenue 0,76=0,046 r/n 6,62 438
Nudy3us Ka3enHa n|ApTep nasibH ass KPOBb 1,32+0,01
Mpom HOHAaTa KpoBb U3 MOJIOYHO BEHBI 0,55+0,01
ITor nomenue 0,77=0,046 r/n 7,26 481
McXxoaublil yp OBEHB /10 CHWXX €H Ul Yp OBH I KOPMJIEH U5l - 5,10 -
B 1-if nmens uckmroueHHns u3|ApTep HalbHas KPOBb 1,33+0,02
panyoHa KOHIIECH TPAaTOB KpoBb W3 MOJIOYHOM BEHBI 0,62+0,03
ITor nomenue 0,71=0,043 r/n 3,62 224
Bo 2-it nenp uckiaodeHust u3|ApTep HaJibH as KPOBb 1,38+0,02
panyoHa KOHIIECH TPAaTOB KpoBb U3 MOJIOYHO BEHBI 0,56+0,02
ITor nomenue 0,82=0,049 r/n 3,62 255
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B nonosnHeHue k onrcaHHBIM BbIIIE TIEPHOaM OTIbITa B TEUEHHUE OHOTO JTHS MPOU3BEIN CHHKEHUE
YPOBHS KOpMJIEHHS KOPOB IyTE€M HCKJIIOYEHHS W3 palMoOHa KOHLEeHTpaToB. Ilpu 3ToM Macca
MOTJIONaeMOT0 MOJIOYHOM )KeJIe301 aljeTara CHU3WIACh BABOE, IPEUMYIIECTBEHHO 32 CUET CHIKEHHUS
KPOBOTOKAa. ApTepHO-BEHO3HAs! pa3HHIAa B 3TO BpeMsi ObUla MUHUMAIbHOM M3 BCEX CIy4aeB, HO
CHI)KEHHE ee OBbUIO He CTOJIb CYHIECTBEHHBIM.

Ilpu craructuaeckoit 0OpaboTKe BCETO MacCHMBa JAHHBIX O MOMIOMICHUH aleTara MOJIOYHOH
JKeJe3011 BBIIBIIEHA JI0CTOBEpHAs IMOJIOKUTENbHAs KOPPENsSLus MEeXy KOHIEHTpalueHl amerara B
apTepHaIbHONM KPOBU U BEIMYMHOMN apTEpUO-BEHO3HOM Pa3HHULbI alleTara, YTO CBUACTEILCTBYET O
JIOMUHHMPOBAHUHY TACCUBHOIO MEXaHU3Ma TPaHCIOpTa aleraTa U3 KpOBHU B TKAHU MOJIOYHOM JKEJIe3bl.

Martepuanbsl 00 HCIOJIB30BAaHUHM MOJIOYHOMW JKEJIe30W amerata MpUBEJeHbl B Tabymme 8 st
nepecuera OT 00IIei Macchl MOJIOYHOTO XKHpa B Maccy alerara, MUCIOJb30BaHHOTO Uil CHHTE3a
XKUPHBIX KUCIOT MOJIOKa (TaKWe KHCIOTHI COCTaBISIOT 0KoJio 41,2 % oT ux oOmiell mMacchl).
HUcnoswzoBascst koaddurment 0,72. [lois anerara, 0T NONIOIIEHHOTO M3 KPOBHU KOJIMYECTBA, KOTOpast
TMOIIIJIa Ha CHHTE3 YKMPHBIX KUCJIOT JIMITUI0B MOJIOKa, KoJjicbanack ot 64 10 95 %. CooTBETCTBEHHO
pazuuiyy Mexay 100 % u 3TuMu BeIMYUHAMU CUNTAIN MCIIOJIb30BAHHOMN HA OKHCIIEHHE.

Taoauua 8. Hcnonvzosarnue ayemama 6 MOJOYHOU dicenese

Hocrynenme ITorionienue Pacxoa Ha cunTe3 Pacxox Ha
Iepuon onbita AlCTATA B KPOBb 32 auerara JKHpa B KeJjese, I/CyT; |[oKHcIeHne
MOJIOYHOM J0JIsI OT TOIJIONIeH NS, | B JKele3e,
CI€T KOpMa, I/CyT JKeJ1e30ii, r/cyT % r/cyT
Konrpons 2988 413 344 (83,3) 69
(6e3 mHDy3UN)
Wu dy3us anerara 428 428 405 (95,0) 23
WH dy3us 454 454 340 (74,9) 114
TIPOTTHOH AT a
WH Qy3ust TIFOKO3BI 446 446 287 (64,3) 159
WH dy3us ka3 enna 438 428 312 (71,9) 126
Nndy3us xazenmHa u 481 481 339 (70,4) 142
MIPOTTHOH AT a

[Mpumeuanue. [TocTymieHne alerara pacCUUTaHO 10 pe3yIbTaraM 0OMEHHOTO OTIbITa HA O CHOBHOM PAalliOHE
(Tabm. 1,2 u3)

BeiensnoxkenHple Marepuaibl MPOUIUTIOCTPHPOBAIN BapHabeIbHOCTh IHEPTETHYECKOM
3¢} peKTHBHOCTH CHHTE3a KOMITOHEHTOB MOJIOKA B 3aBHCHMOCTH OT CIIEKTPa HCIIOJIB30BaHHBIX CyOCTPAaTOB.

Jlaboparopueli HHEpreTHUECKOro MUTAHMS 3a PsA JIET ObUT TakKe MoIydeH OOJNBIIOW MaccHB
SKCIIEPUMEHTABHBIX JAHHBIX TI0 SHEPreTHIECKOMY 0OMEHY Y KOpOB Pa3HOTO YPOBHS MPOTYKTHBHO CTH.
[lyrem crarucTryeckoro ananu3a Marepuana 6osee 80 0OMEHHBIX OMBITOB 0Ka3aJ0Ch BO3MOKHBIM
MOJIYYHTh YHCIEHHYIO XapaKTepUCTUKY MPUPO CTa 3aTpar SHEPTUH (COOTBETCTBYET NPUPOCTY O0IIeH
TEIUIONPOIYKIIMU OpraHu3Ma) Ha EAUHUILy MpupocTa sHeprun Mojioka (Pemeror, B.b. 1998). Otu
3arparsl BKIIOYAIOT B ce0s KaK TEIUIOTY, 00pa30BaBIIYIOCS MPH OKHCIEHHN OPTaHMYECKUX BEIIECTB
10 3Tama 0O0pa3oBaHUs MaKpOIPTHUECKUX CBsi3ed (MEepBUYHAS TEMJIOTa), TaK U TEIJIOTY,
00pa3zoBaBUIyIOCS MO CJe MCIOJIB30BaHUS DHEPTUH MaKpodprudeckux cpszeid ATO (Bropuunas
TEIUIOTA), JUIs OCYILECTBIICHUS TPEOYIOIIETo 3arpar IHEPTUH OMO CUHTE3a U JIPYTHX MPOIECCOB.

OueBHIHO, YTO OOLIMIA IPUPOCT 3aTpar SHEPTUU MPOUCXOAUT BO BCEM OpTaHH3Me, OCOOCHHO B
opranax, 00ecreynBaroIMX CHaOKEHNE MOJIOYHOH yKeJIe3bl MPEe/IIeCTBeHHNKAMHU BEIECTB MOJIOKA
(>KeMy0YHO-KHIIEYHBIH TPaKT, MEYeHb, CEPJEUHO-COCYANCTasi cucTeMa). Ba)kKHO OTMETUTb, UTO
BEJIMYMHA IIPUPOCTA 3aTpar S3HEPTUH HUXKE [TPU HU3KOM MOJIOUHOM IIPOJYKTUBHO CTU U BO3PACTAET 110
Mepe ee pocTa. DTo SBJICHUE TPOJASMOHCTPUPOBAHO B Ta0MIE 9.

o cpaBHEHUIO € coep KaHKEM YHEPTHH B CAMOM MPHUPOCTE yAO0s, 3aTpaThl Ha ero 00pa3oBaHue
COCTaBJISIOT MPU HEBBICOKOM MPOAYKTUBHOCTH 0K0JI0 30 %, Bo3pacTas B M3y4eHHOM JUana3oHe 10
58 %. MoKHO TIpeAToarark, 4To 3TO CBSI3aHO C K3MEHEHHEM CIIEKTpa cyOCTpaToB, NCTIOJIB30BAHHBIX
JUISl CHHTE3a BEHIECTB MOJIOKA, U C BO3PACTAIOIMMH dHEPro3arparaMi Ha COXpaHeHHe TOMeocTasa
opranmsma. [IpumedarensHo, yTo otHouenue [l (oOmas Termonpoaykius B Tkausx) / [ (3Heprus
yA0s) C POCTOM YOSl TIOCTETIEHHO YMEHBIIAETCs B CBSI3U C TE€M, UTO JOJIsl 3aTpar dHEpruu Ha
noJiJiepKaHue B 00MIeH TeIIONPOAYKIMH CTAHOBUTCS BCE MEHBIIIE.
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Tabmuua 9. Vsenuuenue sampam snepeuu 6 MKAHAX 6ce20 opeanusma (meniooobpazosanue)
6 pacyeme HA eOUHUYY NPUPOCMA dHEp2UU YOos

N | Oneprus ynos, Pasnocrs (Py) Temnonpoaykuus B PasnocTs (P2) CooTHolie Hue
/11 M JIx M EXJ1y KJlac caMu TKaHsIx, MJx/cyr MEX 1y KJIaCCaM 1 P,/Py
1 -- -- 548 - --
2 37,7 — 80 4 — —

8,3 2,5 0,30

3 46,0 829
8,4 2,9 0,34

4 54,4 85,8
8,4 2,9 0,34

5 62,8 88,7
8,3 2,5 0,30

6 71,1 91,2
8,4 1,7 0,20

7 79,5 929
8,4 3,1 0,37

8 87,9 95,8
8,3 4,2 0,51

9 96,2 100,0
8,4 5,5 0,58

10 104.,6 105,5

BbIBO/bI

B pesynbrare npoBeieHHOH paboThl ObUIH NPOaHANTN3UPOBAHEI HA CTEXHOMETPHUYECKON OCHOBE
KOHEUYHBIE dTalbl YHEPTETHIECKOTO 00ecTedeHrs OO CHHTE3a 0 CHOBHBIX KOMITOHEHTOB MoJioka. [Ipu
3TOM YCTaHOBJICHO, UTO CHHTE3 B KIIETKAX CEKPETOPHOTO SMUTEIHMS MOJIOYHOM JKeNe3bl dKUPHBIX KHCIIOT
U3 arerara u 0eTa-ruIpOKCHOyTHpara IMyTeM YIJIHHEHHUS YIIIEpOIHON 1erl TpeOyeT 3HaunTeIbHOTO
pacxoja SHEpTHU B pacyeTe Ha eIWHHILy MacChl IPOAYKTa. DTH 3aTparsl NPUOIMKAIOTCS K 3aTparam
MPH CHHTE3€ MENTUAHBIX IETIeH, SIBIAIOMEMCSI HanOoJiee YHEPTOEMKUM.

Jist KaJbKYJSIHN 3aTpaT Makpodpriudeckux csseit ATD B mpomeccax 010 CHHTE3a KOMIIOHEHTOB
MOJIOKa H TETUI00 0pa30BaHKs MPH €€ TeHepaliH 1 HCTIOJIb30BaHUK OBbUTH pa3padoTaHbl COOTBETCTBYIONINE
AITOPUTMBL B KoMIUIeKCe OHM TIO3BOJIIIOT P OTHO3UPOBATh Oa3MCHBIE 3aTpaThl SHEPTHH IPU OMOCHHTE3e
MOJIOKa JIFo00TO cocraBa. OtHaKo (paKTHye CKHe 3arparbl SHEPTUH B MOJIOYHOM KeJie3e BhIIIe PacueTHBIX,
KOTOPBIC HE YUUTHIBAIOT HEOOXOIUMO CTh 00CCIICUCHUS Psiia (PU3NOIOrHYECKUX ITPOIECCOB, 0COOCHHO
TOJI7IeP KaHUSI HIOHHBIX TPaIMEHTOR. [J1s1 00JIBITIero mpuOIbKEeH s Pe3yIbTaToB MPOTHO3a K (paKTHYe CKUM
BEJIMYMHAM B JAIBHEHIINX HCCIIEOBAHUAX LIeTeco00pa3sHO MCIOJB30BaHUE JOTIOIHUTENBHBIX Oojee
criennpUIHBIX MOKa3areliel, B 4aCTHOCTH MOTIIOIICHHS MOJIOUHOH JKeNle301 KUCIopoaa. ITO MO3BOIUT
OILICHUTH 00BEM OKHCIICHHUSI OPTaHUUECKUX BELIECTB B TKAHSX JKEIE3bI.

B nccnenoBanuax Oblla TakXe JaHa KOJMYECTBEHHAs OLCHKA TeHepanuH JOMHHHUPYIOLIETO
9HEPTETHIECKOTO MeTaboMTa Y )KBAYHBIX — alleTaTa 3a CUeT MUTATebHBIX BEIECTB KOpMa, TIPOCIIeKEHO
€ro MOmWIOIIEHNEe MOJIOYHOMW KeNe30i M3 KPOBHU MPU BapbHUPOBAHUM YCIOBHH MUTAHUS U HA OCHOBE
MPOBEICHHBIX pa3pabOTOK OLICHEHA A0JIS alleTaTa, HCTIOJIb30BAHHAS [Vl CHHTE3a KUPHBIX KHCIJIOT MOJIOKA.
JlomoTHUTENBHOE BBE/ICHUE alleTaTa 00ecleu o yBeIueHHe CHHTE3a MOJIOYHOTO JKUpa.

YcraHOBJIGHHBIE Pa3NHuds B 3aTpaTe DHEPTUH NPH CHHTE3€ BEIIECTB MOJOKAa W3 pPa3HBIX
MPE/IIeCTBEHHUKOB MO3BOJIIOT MPEAOJIOKUTh 3HaU€HHE STOT0 (PakTa B MEXaHU3ME POCTa 3arpar
SHEPTUH [IPH CUHTE3€E JOTIOJIHUTENFHOTO KOJIMYECTBA MOJIOKa U TIPH POCTE YPOBHS KOPMJICHHUS.

Buienom npoBeieHHbIE UCCIIeIOBAHUS SIBIISIIOTCS YACTHIO pa0OTHI IO CO3/IaHUIO 00JIee COBEPLICHHON
CHCTEMBI MUTAHUS >KBauHBIX J)KMBOTHBIX, Oa3MpyIolIeicss Ha yueTe 00ecreueHHOCTH OpTraHu3Ma
Ba)XHEHIIMMU cyOcTpaTamMu. PaboThl B 3TOM HampaBieHHH MOCTOSIHHO BEAYTCS B CKaHJAMHABCKUX
ctpanax u CIIA. Be3 comHeHHs, JaHHOE HAlpaBJIICHHE MOXKHO CUMTAThH MPOTPECCUBHBIM H
MHOTOOOETIAOIINM B TIaHE MOBBIICHHS 3P eKTHBHO CTH KCTIOTB30 BAHKSI KOPMOB, COXPAHEHHS 30 POBbSI
KOPOB M NIPOJICHHUS] CPOKOB UX XO3IHCTBEHHOTO UCIIOJIL30BaHMUS Qraroapsi ONTHMH3AIHA KOPMJICHUS.
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MOP®OJIOTMYECKMA COCTAB MSACA CAMLIOB KABAHA,
BITATOPOAHOIO OJIEHA, KOCYNIN U HEKOTOPbIX
AOMALLUHUX XXUBOTHbIX

Hean KYIIUHAK

JIb606CKUTI HAYUOHAILHBLI YH-eM 6 IMEePUHAPHOU MEOUYUHbL U
ouomexnonoeuti um. C. 3. I'cuykoe, Ykpauna

Abstract. The article presents the investigation results concerning the morphological composition of the
male meat of feral ungulates: wild boar, deer and roe deer. The investigated meat of wild animals was compared
with the meat of pig, bull and sheep. The meat of wild animals recorded a greater amount of muscletissue than the
meat of domestic animals and also less adipose tissues. As a result of investigating the meat of wild animals, it
was noted a relationship between the amount of muscle and connective tissue: the less connective and adipose
tissue, the more muscle tissue.

Key words: Game meat; Red deer; Roe deer; Wild boar; Pork; Mutton; Beef

Pedepar. B crarbe H3710:KeHBI Pe3yIIbTaThl HCCIIE0BAHUH MOP(HOIOTHIESCKOTO COCTaBa MsCa CAMIIOB TUKHX
KOTIBITHBIX JKMBOTHBIX: KabaHa, oJieHs 1 Kocyiu. VccneayeMoe MACo JTUKUX JKMBOTHBIX CPABHUBAIH C MACOM
CBHHbBH, ObIKa U OapaHa. B Msice TUKHX )KUBOTHBIX OTMEIECHO OOJTbIIIEE KOJTMYESCTBO MBILICIHOH TKAHH U MEHBIIIC
KUPOBOW TKaHH, HEXEITH B MsCE JTOMAIIHUX XKMBOTHBIX. B HccleyeMoM Msice TUKUX KOTBITHBIX KHBOTHBIX
OTMEYAETCsl B3aUMO CBSI3b MEXKIY KOJIMYECTBOM MBINICUHONH M COCIUHUTEIbHOW TKaHEH: YeM MEHbIIe
COCTUHUTEITLHOW U )KUPOBOU TKAHEH, TEM OOJIBIIIC MBIIIICYHON’

Karouessie ciioBa: Msco nuan; briaropomsstii onenb; Ko cynatuna; Kaban; Ceunnna; bapanuna; [oBsnuHa

BBEJAEHHUE

CoBpeMeHHbIE METOIbl BEACHHS CEILCKOTO XO3SCTBA, B YaCTHOCTH OTKOPM JKMBOTHBIX Ha MSICO,
HaIpaBJICHbI HA THTEHCH(MKAIHIO BBIPAIIMBAHNS )KUBOTHBIX, YBEJIMYECHUE YOOWHOTO BHIXO/Ia MBIILICUHO
TKaHH, YITy4IlIEHHE €€ BKYCOBBIX CBOMCTB. C 3TOMH LEJIbIO HCTIOJB3YIOT CTOMIIOBBIE YCIIOBHS COACPKAHNS,
CleNMATM3UPOBAHHBIE PALMOHBL, 000TallIeHHbIE MUHEPATLHBIMH COJISIMH, ICKYCCTBEHHO CHHTE3UPOBAHHBIMH
BUTaMHUHAMH, aHTHOMOTHKAMH, aMHHOKHCIIOTaMH. 17151 NI3TOTOBIICHUS! KOHIIEHT PHP OBAaHHBIX KOPMOB 4aCTO
WCIIOJNIB3YIOT TeHETUY ECKU-MOAM(pUIMpOoBaHHbIe pacTtenus (Bracenko, B.B. 1985).

BmecTe ¢ TEM, CYHICCTBYCT UCTKad TCHACHUMUA K YBCIMYCHHIO CIIPOCAa HA 3KOJIOTHYCCKHU
0e30MacHyI0 POAYKIHUIO, KOTOpas U3rOTOBJIEHA U3 MsCa KUBOTHBIX, CBOOOTHO MPOKUBAIOIINX B
JIECHBIX yToAbsX. OHAKO OTCYTCTBHUE PO (QUIAKTHKY HH(PEKIIMOHHBIX M Tapa3uTapHbBIX 3a00JIeBaHHH,
npeayooHOTO KIIMHIMYECKOTO 0 CMOTpA MOBBIIAET PUCK 3apayKEHISI UETOBEKa Yepe3 TAKHE MPOAYKTHI
MUTaHUS 300aHTPOIIOHO3HBIMU 3a00JieBaHusME (Bracenko, B.B. 1984).

HpI/I HU3YyUCHHU OPTAaHOJICIITUYCCKHUX OCO 6CHHO cTel msca JAHUKUX KOIIBITHBIX XUBOTHBIX, €T0
MOP}OIOTHYECKOTO ¥ XMMHYECKOTO COCTaBa MBI TIOCTaBUIIM INepea co0oil 3amady CpaBHUTH
TMOJIY4YCHHBIC PE3YJIbTAaThl ¢ TAKUMU KC MOKA3arciiAMU JOMAlIHUX KWBOTHBIX, HaWTH OTIIMYMS KakK
IIO3UTHUBHBIC, TaK U HCTraTHBHbIC.

MATEPHUAJI U METO/bI

Hccnenyemoe Msico TUKHWX KOTBITHBIX KHBOTHBIX (KabaHa, OJieHs, KOCYIH) J0OBIBAIOChH B
JIpBoBCcKO#, TepHomonbckoii, MBano-®pankoBckoit U 3akapmarckoil o0nacTix YKpauHbI B
YCTaHOBJICHHBIE IEUCTBYIOIIMM 3aKOHOAATEILCTBOM YKPAUHbI CPOKH OXOThI. M3 UCCIIeyeMBIX Ty
ObUT COPMHUPOBAHBI COOTBETCTBYIOIIHE IPYIIIHI TI0 TTOJIOBBIM U BO3PACTHBIM Tpr3HakaM. K rpymmam
B3POCIbIX )KMBOTHBIX OTHOCHJIM CaMLIOB JBYXIOJMYHOIO BO3pacTa, a K IPymIaM MOJOAHIKA — B
BO3pAcTe 10 OJHOTO roja. J{jis cpaBHUTEIBHOM OLIEHKU UCTIOJIB30BAIOCh MSCO, IOTYyYEHHOE OT 32005
CaMIIOB CBHHEH, OBIKOB KPYITHOTO POTaToOro cKoTa 1 0apaHOB COOTBETCTBYIOIIEIO BO3pacTa.

B 3aBucuMocCTH OT BO3pacTa M OJa JUisl ONPEAEICHUs COOTHOIIEHNSI COCTABHBIX 4acTell msca
HCCIIeTyeMBIX TUKHUX )KMBOTHBIX MCHOIB30BAIHN MO 15 TyII Ka)k 101 TpyIIIbI )KUBOTHBIX.

IosryueHHbIE pe3yIsTarsl CPABHUBAIN C TAKUMU e II0KA3aTeIsIMU B MsICE JJOMAIIHUX >KMBOTHBIX
o0 METOIMKe, npeioxkenHoi JI.B. Autunoroii (2001).
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udposoit Mmarepuan oOpadarbiBajcs METOIOM BapUAMOHHOW CTATHCTHKH Ha MEPCOHAIBHOM
KOMITbIOTEpE 110 porpamme «CTaTUCTHKay ¢ Hcnoib3oBaHueM t-kputepust Cteronenta (Jlanaa, C.H.,
Uy6enko, A.B., babuu, TLH.; 2000).

PE3VJIBTATBI 1 OBCYXJIEHUSA

Ilo pe3ynsraram BHEIIHETO 0CMOTPA, Ha IIKYPE OJIEHS U KO CYJIM HET KUPOBOTO MosiuBa. OTIoxKeHue
MOAKOKHOTO JKUPa MOXKHO HaOMonarh B HE3HAUUTEIFHOM KOJIMUECTBE Ha y4acTKe MOsCHULBL JKup
OeTIblii ¢ KEeATOBAThIM OTTEHKOM, TBEPI0H KOHCHCTCHIIMU. BHYTpeHHHMI *KHp NMpH NaJblanyul Msrde.

Cpazy TocIie CHITHs IIKYPBI TOBEPXHOCTh TYIII OJICHsI M KOCYIM CBETIO-PO30BOTO 1BeTa. [ IprOmi3utensHo
gyepe3 2 — 3 yaca IBET Msica U3MEHSETCS Ha TEMHO-KpacHbBIM ¢ (HOJETOBBIM OTTeHKoM. Cremyer
OTMETHTh, YTO U3MEHEHNE IBETa HE OCTAHABIMBAJIOCH ITPH OXJIAXIEHNH 1 3aMOpaKUBaHUH TYIIH.

W3MeHeHue 11BeTa MbIIEYHOM TKaHH TYII AUKUX KOTBITHBIX )KUBOTHBIX MPOUCXO/IUT KaK CIIE/ICTBHE
HEJI0 CTAaTOYHOTO 00ECKPOBIMBAHUS, OOJIBIIOTO KOJIMYECTBA TEMOIIOONHA B KPOBH M IIMKOTCHA B
MBIIIEYHON TKaHU. [Ipy OKUCTIEHNH 3THX IBYX MUTMEHTOB ITPOUCXOUT U3MEHEHHE IIBETA COEANHEHNS
xenesa (Bnacenko, B.B. 1985). Kpome 3Tor0, BeiieacTBUE UCTIapEHHs BIIarH B MPOIECCE XPAHSHNUS B
MsICE YBEINIMBAETCS KOHIIEHTPALUS 3TUX ABYX IUTMEHTOB,

Ha paspese MplmedHas TKaHb OJICHS M KOCYJIM TEMHO-KpacHas ¢ (PUOJICTOBBIM OTTeHKOM. JlJist
MBIIIEYHOH TKaHH 000MX BUIOB XapaKTePHA METKO3EPHHICTOCTD BOJIOKOH, XOTS MSICO KO CYJIH Ha pa3pe3e
uMeet 0oJiee HEXKHYIO CTPYKTYpY. MblliedHast TKaHb OJIeHS U KOCYJIM Ha pa3pe3e He NMEeT BUIUMBIX
MPOCJIOEK COCIMHUTENILHOM U )KUPOBOU TKaHU. [I03TOMY, B OTIIMYKE OT Msica JOMAILIHUX )KMBOTHBIX,
IJIsL Msica OJIEHS M KOCYIHM HeXapakTepHa Tak Ha3zblBaeMas «MpPaMOpPHOCTH». DTOT MpPHU3HAK
COOTBETCTBYET MBIIIEYHON TKaHU MEPBOTO COPTA.

B omiume oT osieHst M KOCY/IH, TYIIY KabaHa MMENH CIUTOIITHOH YKUPOBOH TOJIMB HE3aBUCHMO OT
BO3pacTa JKMBOTHBIX. Y caMIIOB Ka0aHa B y4acTKe IUIEYe-JOMaTOYHOTO MO0sica OTMEYaloTCs
caJlonoA0OHbIe YTOJIIEHUS OU€Hb TBEP10 KOHCHCTEHIMH (KaJIKaH).

Taémmua 1. Mopgonoeuueckuii cocmas maca camyos xabana, 61a20poOOHO20 ONeHA, KOCYIU
08YX200UUHO20 803PACMA U OOMAWHUX HCUBOMHBIX, %

Bun sxuBoTtHOTO
Tkann
Kaban |Cawmerr cBuHbHU Q11 eHb brik KPC | Camern kocynu bapan
Mplmedna s 70,2+2,1° |65,1£1,5 79,643,1" 71,2+£2,3 |76,1£1,6 71,9+£2,3
Kuporas 11,5+£3,3 |15,9+1,1 2,5+0,9 3,0+1,1 2,9140,5 5,2i0,8*
CoemumntenbHas [9,5+03  [11,3£0,6 2,4+0,5 45+0,6 [5,7+0,4 7,120,5
KocTHas 8,8+1,3 8,140,6 15,5£2.4 21,5+1,2" 15,304 16,1+0,3

*P<0,05, **P<0,02, ***P<0,01, ***+P<0,001

Ipu oOBanKe Tyl JUKUX KOTBITHBIX )KUBOTHBIX HAMHU U3ydalicsi MOP(OJIOTHIECKHUIA COCTaB Msica
B 3aBHCHMOCTH OT I10JIa M BO3PACTa U CPaBHUBAJICS C TAKMMH XK€ ITOKa3aTeNSIMU JOMAITHAX KUBOTHBIX.
Cpennrie JaHHBIE, TIOTyYEHHBIE B PE3YJBTaTe HCCIeOBaHUI, peIcTaBieHbl B TabmuIe 1.

Kaxk BugHO 13 Tabnuibl, MOPHOJIOTHYECKHIA COCTaB MsICa TUKUX )KHBOTHBIX KIMEET MHOTO 00IIET0
C XapaKTepUCTUKaMU Msica IOMAlTHUX )KUBOTHBIX. OJTHAKO €CTh PSl BUIOBBIX 0 COOCHHO CTEH, KOTOpBIE
CBSI3aHBI C YCIIOBHSIMU CYIIECTBOBaHHUS U O0pHOOIi 32 BBDKMBAHKE HA TIPOTSKEHUH BCEH KU3HU.

[NpuBenenHsIe nccae0BaHust MOP(HOJIIOTHYECKOTO COCTaBa Msca CaMIIOB KabaHa, OJICHS U KOCY/H
nokaszain (tadi. 1), uro 70,2+2,1 % B HeM cocTaBiISeT MbIIICUHAs TKaHb, B Msce caMiia CBUHBH e¢
Ha 4,8% MeHblIe. DTa pa3HUIIA SBJIAETCS cTarucTUuecku aocroepHoit (P<0,05). Ognako B Msice
KabaHa >kupoBoii TkaHu (Tokazarens 11,5+3,3%) Ha 4,4% MeHblle, YeM y ToMallHeld CBHUHBH.

B msce camna kabana Ha 1,5% MEHBIIe COCJMHHUTEIILHOW TKaHU. DTa pasHHIlA SBIISCTCS
craructriaecku nocropepHoit (P<0,02). Ommune B KOMMUYECTBE KOCTHOW TKaHH HE3HAYHUTEIBHO: Y
camIila kabaHa oHa cocrasiser 8,8+0,8, a y nomamneit ceuabn — 8,1% (Puc. 1).

Haubounbliee KOMMYECTBO MBIIIIEUHOW TKaHU CPEN CAMILIOB JUKHX KHUBOTHBIX OTMEUEHO Y camIa
oyieHst — 79,6+3,1%, uro Ha 8,5% Ooubiie, yeM y Oblka KpymHOro poraroro ckora (P<0,05).
HesnaunTenpHoe OTIIMYME MEXKAY CaMIOM OJIeHS M ObIKOM OTMEYaeTcst B KOJIMYECTBE KUPOBOH
TKaHH: y KPYIHOTO poraroro ckota ee Ha 0,5% Oodple.
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Cy1iecTBeHHa pa3HUIIA MEXTy OJIeHEM B OBIKOM KPYITHOTO POTaroro CKOTa Mo TaKOMY TIOKa3aTenio,
KaK KOJIMYECTBO KOCTHON M COeMHNTENbHON TKaHel (Puc. 2). V osieHs KOJIMuecTBO KOCTHOM TKaHU
cocrasmsier 15,5+2,4%, a y kpymHoro poraroro ckota 21,5+1,2%, uto Ha 6% 6onpuie (P<0,05). C
TaKkoM e J0CTOBEPHOCThIO OTIMYAeTCsl Msico camua oJyieHs ot Msaca camua KPC no coneprxanuto
coenuHUTENbHOM Tkauu (Puc. 2): y onens ee Ha 2,1% menbie (P<0,05).

VY camiia KOCYJIM OTMEYAETCs TakoKe OOJIbIIee COICPIKAHUE MBIIICUHOW TKaHW, YeM y Oapana. Y
caMIia KOCYJIM Ha MBIIICYHYIO TKaHb npuxonurcst 76,1+1,6%, uro Ha 4,2% OoJiblile, XOTS 3Ta pa3HUIA He
SIBJISICTCSI CTATUCTHYECKHU JI0 CTOBEpHOM. B Msice camIia KoCyim coneprkaHue >KUPOBON TKaHH ObLIO Ha
yposae 2,9+0,5%, uto Ha 2,1% meHbine, yeM B Msce Oapana (P<0,05). B msce camiia kocym ObUto
MEHBIIIC ¥ COCIMHUTEIBHOM TKaHu — 5,7+0,4%, ay Gapana— 7,1+£0,5%, To ecth Ha 1,4% Ooisie (P<0,05).

[o conmepkaHMIO KOCTHOM TKaHU Pa3HUIA MEXKIYy CaMIIOM KOCYIM U 0apaHOM HE3HAuMTENIbHA U
CTaTHCTHYECKU HepocToBepHa — Beero 0,7% (Taoum. 1).

BbIBO/IbI

B Ty1e TUKuX KOMBITHBIX )KUBOTHBIX YETKO HaOI0AaeTcs 00JIblIee KOJIMUECTBO MBIIICYHOH TKaHH
OTHO CUTEJIBHO TAKOTO XK€ MOKa3aTelIsl y JOMAaIIHUX KUBOTHBIX. IIpudem sTa pa3HuLa CTaTUCTUYECKH
nocroBepHa y kabaHa u onenst (P<0,05), a B Msice Koy OOJIbIIIE MBIIIEYHOM TKAHH C TSHICHIMEH K
JIOCTOBEPHOCTH. DTO CBS3aHO, OYEBUIHO, C aKTHBHBIM 00pa30M XHM3HH JIHKHX YKHBOTHBIX, X
MOCTOSIHHOM O0pBhOO# 3a BeDKHMBaHKE. [loMalIHKE )KUBOTHBIE COJIEPKATCS B CTOMIOBBIX YCIOBUSIX,
MO3TOMY JKUPOBOH TKAHU OTKNaApIBaeTCst Oobie. B rccnenyeMom Msice TMKUX KOTIBITHBIX JKUBOTHBIX
OTMEYaeTcsl B3aMMOCBS3b MEXAY KOJUYECTBOM MBIIIEYHON M COEAMHUTENBHOM TKaHAMH: YeM
MEHBIIIE COCAMHUTEIILHON U KUPOBOH TKAHEH, TeM OOJIBIIIE MBIIICUHOM.
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BIIMAHUE XXBAYHbIX NMPOLUECCOB HA MOJIOYHYIO
NMPOAYKTUBHOCTb KOPOB PA3HbIX NMOPOA

Tamvana IHOJIA/IAA, Onvea MAPBIKHHA

Hayuonanvnoui acpapusii ynueepcumem, Huxonaes, Yxpauna

Abstract. The article presents the study results concerning the breed traits of ruminant processes in cows in the
first lactation period. It was established that under equal feeding and housing conditions, the Holstein cows have
an advantage: the duration of rumination compared with Ukrainian Black Pied and Ukrainian Red Spotted dairy
breeds. This is reflected in the level of the average daily milk yield. Among the studied breeds, Holstein cows
recorded the highestlevel of dailymilk yield (44,9+4,57 kg): by 15.1 kg more (P>0,95) compared with the Ukrainian
Red Spotted breedand by 13.7 kgmore (<0,95) compared with Ukrainian Black Pied breed. The rhythm of rumination
affects the productivity of animals, fact confirmed by the highly negative correlative relationship (r=-0,97 when
P>0,999) recorded by the cows of Ukrainian Red Spotted dairy breed.

Key words: Breed; Cows; Total mixed ration; Rumination; Milk yield

Pedepar. B crarbe npriBeieHbI pe3yIIbTaThl HCCIEA0BAHKS MTOPOIHBIX 0 COOESHHO CTel )KBAYHBIX IPOIIECCOB Y
KOPOB B IIEPBbI MEPHO/] JIAKTAIMH. BBISIBIICHO, YTO MPH PaBHBIX YCIOBHUAX KOPMIICHHS U COJICPKAHHUS KOPOBBI
TOJILITHHCKOM MOPOJIbI MMEIOT MPEUMYIIECTBA MO MPOJIOJDKUTEIHLHOCTH KBAUYKH B CPAaBHEHHH C KOPOBaMHU
YKPaWHCKOH 4epHO-NECTPOH MOJIOUHOM U YKpaUHCKOM KpaCHO-IECTPO MOJIOUHOM MOPOA. DTO OTpakaeTcst Ha
YPOBHE CPETHECYTOYHOTO ynos. [OJIITHHCKHE KOPOBBI OTIMYAIOTCS HAUBBICIIMM YPOBHEM CYTOYHOTO YOS
(44,9+4,57 xr) cpenuuccienyeMbIx mopo1; Ha 15,1 kr 6osbire (P>0,95) o cpaBHEHHEO ¢ KPaCHO-TIECTPOA MOPO IO
nHal3,7 kr 6onbie (P<0,95) 10 cpaBHEHNIO C YepHO-TIECTPOH MOPONO. PUTM *KBauKH BIHsIET HA IIPOAYKTUBHO CTh
’KUBOTHBIX, YTO MIOATBEPXK/ACT YCTAHOBJICHHAS BEICOKAS OTPHUIIATEIIbHAS KOPPEATHBHAS 3aBUCUMO CTh (1=-0,97
nipu P>0,999) y )KMBOTHBIX yKPaHHCKOM KPaCHO-TIECTPOH MOJIOYHOH TOPO/IBI.

Karuessie cioBa: [Topona; Kopossr; O0miecMmenanublii parioH; Pymunarmst; Yoo

BBEJAEHHUE

Peanu3zaius moTeHIpaa mpoIyKTHBHO CTH KBaYHbBIX )KUBOTHBIX B 3HAYMTEIIBHOM CTEIICHH 3aBHCUT
OT YCJIOBUI KOPMJIEHHS, KOTOpbIe OTBedanu Obl MX (usnonormdeckuM norpedbHoctsM. [Ipu sTom
MOBBIIIEHHE KauecTBa KOPMOB HAlpaBlieHO Ha yBeNMUYEHHE KOJMYECTBA M KauecTBa MOJy4eHHON
NPOAYKIHMH (MOJIOKa, Msica) U YMEHBILIEHHE e Ce0ECTOMMOCTH.

Bmecre ¢ coBepIiIeHCTBOBaHHEM TEXHOJIOTHUH 3arOTOBKH KOPMOB M KOPMJICHHS CKOTa, HY)KHO 3HATh
Y TIOHMMaTh MapaMeTPhI OLICHKH KOPMJICHHS ¥ IIOTPEOHO CTH KUBOTHBIX B IIMTATEIILHBIX BELIECTBAX.
MOoJIOUHBIH CKOT - 3TO >KBauHbIE KUBOTHBIE, B PallHOHE KOTOPBIX AJII HOPMAaIbHOU paboThI
MPEIKENYAKOB, CTUMYJIUP OBaHUsI )KBAUKH M TIEpEBapMBAHUS KJIETUATKH (HEOOXOIUMOM 1Tt 5)KHPHOCTH
MOJIOKa) €€ JOJDKHO OBITh JOCTarouHoe KojudecTBo. CocTaB palMoHa BIMSET HAa 00pa3oBaHUE B
pyO1e MpoayKTOB (hepMEHTAalMK - JIETYYUX XKUPHBIX KUCIIOT, U, COOTBETCTBEHHO, HA CTENEHb MX
WCTIOJIL30BaHM B Mpolieccax oOMena Beniects (Apomenko, M. 2013).

bonee 0OMIIBHO KOPOBBI CEKPETUPYIOT MOJIOKO NPU HATUYUU B PALIMOHE TPeOyeMOTo KOJIMYeCTBa
MUTaTeNbHBIX BellecTB (OeIKOB, )KUPOB, YIIEBOIOB, MUHEPAJIBHBIX BEIIECTB, BATAMHHOB). V3BeCTHO,
YTO KBa4yHBIE TPOIECCHI CIOCOOCTBYIOT MEPEBAPHBAHMIO MUTATEIBHBIX BEIIECTB KOPMa U TIOATOMY
BIMSIOT Ha YPOBEHb MOJIOYHOU TPOAYKTUBHOCTH KOPOB. BMecTe ¢ TeM, HacTyIieHne )KBaYKH MOXKET
3aBUCETh OT OKpYyxKaromleil cpenbl. Tak, BbIcOKasi TeMIeparypa 3a7epKUBaeT ee HaCTYIUICHUe, a IpH
MEHBILIEM CO/IEPKAHNH PACTUTEIIBHBIX KOPMOB (TPYOBIX, COUHBIX) B palliOHE MEPHOA KBa4KU KOpOUE.

Takum 00pa3oM, IPOAYKTUBHOCTh U BIMSHHE HA HEE PYMUHAIMH Yy KPYITHOTO POTaroro CKOoTa
HOJJIEXKHT UCCIIEI0BAHUIO.

MATEPHUAJ U METO/bI

Hay‘IHO-HPOI/ISBOZ[CTBeHHI)Ie HCCJICA0OBaHNMs BBIIIOJIHCHBI B YCIIOBHUAX CEJIbCKOXO3IMCTBEHHOTO
obmectBa ¢ orpanndeHHol oTBeTcTBeHHOCTHIO (COOO0) «IIpomunp» HukonaeBckoit obmacTtu
(VYkpauna). JlaHHOE XO35HCTBO SIBJISICTCS IJIEM3aBOJOM TI0 Pa3BEICHHUIO TOJIIITUHCKOW MOPOJIbI
KpPYITHOTO POTaroro ckoTa. TeXHOJOTHs MPOU3BOACTBA MOJIOKA B IUIEM3aBOJI€ KPYITHOTO POraroro
CKOTa CHEeUUaIM3UPOBaHHBIX MOJIOYHBIX ITOPOJI PEAYCMAaTPUBACT CO3/IaHHe KOM(OPTHBIX YCIOBHUIA
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KOPMJICHHS! TTOJITHOTICHHBIMU MOHOCMECSMU (00IIIeCM eIlIaHHBIN PAIMOH) ¥ O CIIPUBSI3HOTO COJICPIKAHMUS
KOPOB C OTJIBIXOM B O0Kcax. OTo oOecrneunBaeT MaKCUMaJIbHbIA YpOBEHb MOJIOYHOM MPOTYKTHBHO CTH.
B 2012 roxy cpenuumii ynoit Ha KopoBy cocTaBmi 9450 Kr MoJioKa, mpu o01IeM ux morojosbe 1200
rosoB. COOO «IIpoMuHb» fABISETCA OJHHUM U3 JIUJAEPOB MOJIOYHOM OTpaciud HE TOJBKO B
HukoJiaeBckoii 0051acTH, HO M 10 YKpauHe B IIEJIOM.

J15ist mpoBeieHus MccileI0BaHui HaM1 OB OTOOpaHBI )KUBOTHBIE TPEX MOPO/I: TOMILITHHCKAT (n=4),
yKpauHCKas 4epHo-TiecTpasi MoJIouHas (n=4) 1 yKpauHcKas KpacHO-TecTpas Mojo4Has (n=4). Bee
YKUBOTHBIE, COOTBETCTBEHHO MOTOYHO-LIEXOBOM CUCTEME, HAXOJATCS B PABHBIX YCIOBHAX ITOJTHOILIEHHOTO
KOpMJIEHHS U KOM(OPTHOTO cofieprKaHusl, KOTOpoe 00ecredeHo CUCTEMON MPUPOAHOI BEHTHUIISIIHH,
HAIOJHEHHOCTHIO ceKuun Ha 90%, peryampyeMbIM MUKPOKINMAaTOM, YACTON MOJCTUIKA B OOKcax
JUIA OTJIbIXA.

HccnenoBanue >kBayHbIX POIECCOB MPOBOIMUIOCH MPY IOMOIIM TPAHCIIOH/IEPOB ITACCUBHOTO THIA,
KOTOPBIE IMEIOT (PYHKIIUIO OTCIIEKUBAHHS pyMHUHAINH Y )XKUBOTHBIX. LldppoBoii Marepuan 060011eH
npu noMo1m nporpammsl Data Flow.

O0paboTka MaTepHAIIOB HCCIIETOBAHNI OCYIIECTBIISIIACH METOJaMH BapHAIlIOHHON CTAaTUCTUKH
(Inoxunckuii, H. 1969; Mepkypbera, E. 1970) ¢ ucnonp3oBaHAEM KOMITBIOTEPHOM TEXHUKH U MAKeTa
npukiagHoro nporpammHoro obecrnedennss MS OFFICE 2010 Excel.

Pesymerarer u o0CyxIeHHs

PazpaboTka u ucnons3oBanue odmecMenianHbix pannonoB (OCP) nmo3Bosuia pemnTh MHOTHE
BOTIPO ChI KOPMJICHHUS KPYITHOTO POTaToOTo CKOTa «KOMIIOHEHTHBIMH palioHaMuy. B nanHoi# cucreme
BCE KOpMa CMEIINBAIOTCS B OHOPOIHBIN parioH (MOHOCMECh) ¥ TIOIAl0TCSI HACKHITTBIO HA KOPMOBOH
cron. Kaxaas nmopuust panuoHa UMerna OJWHAKOBYIO KOHILIEHTPAIMIO BCEX MHUTATEIbHBIX BEIECTB.
INo ckonbKy palyoH JOCTYIIEH B TeUeHUE 24 4acOB B CYTKH, TO IPOOIEMBI, CBSI3aHHBIE C KOPMJICHUEM
MNOPUUSMH, OBUIH pa3pelieHbl. DTO MO3BOJHIO CTA0MIM3UPOBATH COAEPIKAHUE KHPA B MOJIOKE
YKHBOTHBIX M [0 BO3MOXHO CTH IIOBBICUTH YPOBEHb Y1051 KOPOB.

CormnacHO peKOMEHIIALUAM EBpOIEHCKUX IKCTIEPTOB, MOKa3areib CTPYKTYPHOH KIETYaTKH B
paIoHaxX KpyIHOTO POraroro CKOTa JIOJDKEH ObITh He MeHee 9-12% (B CyXoM BelleCTBE palloHa), a
ceIpoit kneryatku - 16-18% (bpyk, M. 2013).

B tabnune 1 nmpuBeneHbI coCTaBISIONINE palioHa KOPMJICHHS KOPOB Ha MPOTSKEHHH TEPBOH
TIOJIOBUHBI JIAKTAIH.

Tabauua 1. Payuon Kopmienus xopos dacugot maccou 575 ke

AGCOMIOTHO Kopm HaTypamsHO#
[loka3zaTens N

CYX Oif KOpM BIT &K HOC TH
OOGmras Biara, r/kr 0 496
Cyxoe BemecTBo, I/KT 1000 504
ChBIpOi IPOTEUH, I/KI' 181 91
CrIpoit XHp, T/KT 35,2 17,73
CrpIpas kjerdaTka, I/Kr 181,2 91,28
Crlpasg 3014, r/kr 84 42
be3a30THCTble 9KCTPAKT. BENECTBA, I/KI 518,6 261,99
KucnoronerepreHTHas KieTdaTka, T/Kr 235,6 118,69
HelirpanpHon erepre HTHas KJIeT4aTKa, I/KT 3297 166,09
KopMoBBIC €1 HHUTIBI 0,96 0,48
O6MenHas enepr us, MJIx 11,3 5,7
Yucras sHe prus noajnepxanu s, MJx 7,4 3,8
Uwcras sHe prus gakraiui, M Jx 7,2 3,6
Yucras sHe prus npupocra, MJx 4,8 2,4
ITepeBapumocts CB xopMma, % 70,5 -
IMorpednenne CB kopma, % mMacchl Tena 3,6 -
OTHOCHTEIIbLHA I KOPMOBas IEHHOCTh 199 -

Hcnonb3yemblil pallioH KOpMJIEHHUS! KOPOB NIEPBOI OJIOBHUHBI JIAKTALIUK COJEPKUT MHOTO MIPOTENHA
W MHOTO DHEPTUU. DTH JIBA BJIEMEHTA SIBJISIOTCS KJIFOUEBBIMU JIJII BOCCTAHOBJICHUS OOMEHHBIX
MPOLIECCOB Y KOPOB B Hayall€ JIaKTallUU U JOCTHKEHHUS MAaKCHUMAaJIbHOIO YPOBHA MOJIOYHOM
MPOAYKTUBHOCTH B ATOT Nepuol. IP(HEKTUBHOCTh PyMHUHAIMH, HJIH KOJIMYE€CTBO TIEPEKCBHIBAHUI B
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pacuere Ha eIMHUILY MOTPEOIEHHOTO KOPMa, 3aBICHT OT BEIMYHMHBI )KUBOTHOTO M XMMHUYECKOTO COCTaBa
kopma. Ha pymunaimio kopmMoB ¢ BeicOkuM conepskanuem H/IK (HeiTpansHOneTepreHTHON KiIeTuarku
WM KJIETOYHBIX CTEHOK PAaCTeHMI) HYXHO OOJIbIIIE BPEMEHH, UeM Ha PYMUHAIIMIO KOPMOB OoJiee
BBICOKOTO KayecTBa.

Hamu mccrnenoBano BIMsSIHUE KBauHBIX MPOIECCOB HA MOJOYHYIO MPOAYKTUBHOCTHh KOPOB TPEX
CHEIUATM3UPOBAHHBIX MOJIOUHBIX 1Topo1 (Taor. 2 ).

Tabnuna 2. Xapakxmepucmuka #6auHblX npoyeccos u MOI0YHAS
NPOOYKMUBHO Cb KOPOB8 PA3HBIX HOPOO

ITapamerpsl
Iloxa3zarenn — p—
X+S8x o Cv, % td
lNomutuackas mopoxaa (n=4)
Ilepuon ¢ Havyana NTaKkTaluu, AH. 42.8+4,21 9,41 22,0 -
IlonHas pyMUHAIUS 34 CYTKH, MUH. 366,242 5,53 57,08 15,6 -
CpenHsis pyMUHalUs 3a CYTKH, MUH. 43,0+2,27 5,08 11,8 -
MaxkcuMai bHBbI EPU O] p yMUHAL MU, MUH. 73,3+6,94 15,53 21,2 -
Put™m xBauku 0,80+0,030 0,06 7,9 -
Ilepuon MEXIYy CPBITHBAH USIMH, CEK. 57,843,50 7,83 13,5 -
CyTOYHBIH YJOU UCCI €AyEeMbIX KHBOTHBIX, KT 44 9+4,57* 10,2 22,8 -
YKpanHCKas 4ye pHO-TECTp asi MOJIOuHas nopoja (n=4)
Ilepron c HayaJia JaKTallMK, JH. 45,548,220 14 .20 31,21 0,29
[TonHas pymMuHanus 3a CyTKU, MUH. 349,843 4,55 59 84 17,11 0,38
CpenHss pyMUHAIUs 3a CYTKH, MUH. 42,743,20 5,04 12,98 0,08
MaxkcHMal bH B TIEPH OJT P YM HHAI[ MW, MHH . 76,842,55 4,43 5,77 0,47
Put™m xBauku 0,80+0,031 0,05 6,06 -
[lepuon Mexay cppITMBaH USIMH, CEK. 53,843,60 6,24 11,61 0,8
CyTOYHBIH YJOU UCCI €AyEeMbIX KUBOTHBIX, KT 31,244,38 7,60 24,31 2,16
Y kpanHCKa st KpaCHO-IIE CTpasi MOJIOUYHAs nopojaa (n=4)

[lepuon ¢ Hayasa JJaKTaluu, JH. 47,842,76 4,79 10,02 0,99
[TonHas pymMuHanus 3a CyTKU, MUH. 348,344,86 8,42 2,42 0,69
CpenHsiss pyMUHAIMS 33 CYTKH, MUH. 43,140,73 1,30 2,95 0,04
Maxcumai bH I IEpU O P yM HHAIl UK, MUH . 67,842,23 3,86 5,70 0,76
Put™m xBauku 0,85+0,033 0,96 6,79 0,66
Ilepuon MEXIYy CPBITHBAH USIMH, CEK. 55,5+4,07 7,05 12,70 0,43
CyTOYHBIH YJOU UCCI €AyEeMbIX KUBOTHBIX, KT 29,842,20 3,80 12,77 2,76

[Mpumeuanue: * - P>0,95

YcTaHOBIIEHO, YTO MOJIHBIN MEPHUOJT PYMHUHALIUH HCCIIEAYEMBIX TIOPOJ B CPEJIHEM cOcTaBmII 348,2-
366,2 MUH. TIpY CpeAHEN pyMUHAIMH 32 CYTKU —42,7-43,1 MUH. 1 MaKCUMAJTBHOM MIEPUOAE PYMUHAITUN
—67,8-76,8 MUH. DTO CBUJIETEIBCTBYET, UTO HA MPOTSKEHNHU CYTOK KOPOBBI 3aTpaulBatOT Ha )KBAYUHbIE
npotecchl 24,2-25,4%, T0 ecTh 0JTHY Y€TBEPTYIO BCEro BpeMeHHU. ECTECTBEHHO, PO J0DKUTENEHOCTh
PYMUHAIIMH 3HAYUTENBHO BJIMSET HAa MEPEeBapUMO CTh MHUTATEIbHBIX BEIIECTB OOIIECM EIIaHHOTO
panmoHa u 00yciaaBIuBacT YpOBEHb MOJIOYHOH NP OTyKTHBHO CTH.

IIpu cpennelt pymuHanuu 3a cyTku 42,7-43,1 MUH. )XKBauHBIX NEPHOJOB B TEUEHHE CYTOK
HaOIOAI0Ch 8-9 pa3 He3aBUCHUMO OT MOPOAHON MPUHAJIJICIKHO CTH KOPOB.

Bmecte ¢ Tem, ycTaHOBIJIEHBI pa3iMyus MEXAY MOPOJAaMH, B 4aCTHOCTH, MO MOKa3aTelsM
MIPOAOJIKUTEIHHOCTH TOJHON PYMUHAIMM 33 CYTKH M NEpHUOAY MEXAY CphITMBaHUAMH. KopoBbI
TOJIIITUHCKOW MOPO/IBI TI0 BEIWYHHE CYTOYHOTO Y05 IPEBOCXOAT )KMBOTHBIX YKPAUHCKON KpacHO-
nectpoii noponst Ha 15,1 kr (P>0,95) 1 kopoB ykpauHcKoii uepHo-niectpoii mopoasi Ha 13,7 kr (P<0,95).

CnepoBarenbHo, Ha niepexeBbiBanue 166,6 r/kr HIK, koTopoe conepkuTcs B pallioHe, )KUBOTHBIE
TOJIIITUHCKOW TIOPOABI 3aTPavrBaloOT OO0JIbIIEe BpEMEHH TI0 CPABHEHHIO C CBEPCTHHIIAMH YKPAMHCKON
YEPHO-MECTPOIl MOJIOYHOW U YKPAUHCKOW KpacHO-NIECTPOM MOJIOYHOU NOpoA. bojiee MHTEHCUBHBII
MpolecC PyMHUHAIINH MOJIOKUTEIHHO BIMSET HA MEPEeBApUMOCTh IMUTATENIbHBIX BEIIECTB KOpMa, a
CJIeZIOBaTENbHO, U HA YPOBEHb IPOYKTHBHOCTH.
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O BO3MOXHOM BJIMSTHAU TaKoTO (PH3HOJIOTHUECKOTO MPOLecca, KaK jKBauKa, Ha MPOIyKTUBHOCTh
MOJIOYHOTO CKOTa MOYKHO CYAUTD 110 HATMYIHUIO WK OTCYTCTBHIO KOPPEIATUBHOM 3aBUCUMO CTH.

Hamu nccrnenoBaHbl Moka3aTread COOTHOCHUTENIBHON M3MEHYMBOCTH, KOTOPbIE MO3BOJIMIN
YCTaHOBUTH CTENEHb BIUSHMS OTJENbHBIX 3JIEMEHTOB JXBAa4KM Ha CYTOUHBIH ynoW KOpOB
CHEIMATU3UP OBAHHBIX MOJIOYHBIX TTopoJ (Tabn. 3). YcTaHOBJIEHO, YTO CPpEAHECYTOUHBINA YIOU
TMIOJIOKUTEIHHO KOPPEIUPYET ¢ TAKUMH NOKa3aTesIMU, Kak TOJHAs U CPEeIHss pyMHUHAIMA, a TaKXKe
MAKCUMANIBHBII IIEPHOJ pyMHUHALWU. [ HUX XapakTepHa MOJIOKUTENBHAs CPEIHEN U BBICOKOU CTEIIEHU
KOppenaTUBHAS 3aBUCUMOCTh. OTHOCUTEIHHO MOPOJHBIX Pa3lUUUN B3aHUMOCBA3b «YAOU-
MaKCUMAaJIbHBIH MEepUOA pYMHUHALMU» OTJIMYAETCS BBHICOKMMH IMOJOKHUTEIbHBIMHU 3HAUCHUSIMHU
ko3¢ urpieHTa KOPPEIAUNH Y )KUBOTHBIX TOIITHHCKON M YKPaUHCKOW KPacHO-MECTPO MOJIOYHON
nopo 161 (r=0,84 ipu P>0,95 u r=0,85 npu P>0,95 coorBercTBenHo). KpoMme ToT0, yKpauHCKas KpacHO-
necTpasi MOJIOYHAs IOPO/ia IMEET MONIOKHUTEBHBIH BEICOKOH CTEMeHH K03()PHUIIMEHT KOPPENSIINH YOS
u cpeaneit pymunamu (1=0,91 mpu P>0,95).

Tadauua 3. B3aumocssss sHceaunvlx npoyeccos u npooyKmueHOCmu
KOpO8 ucciedyemvix nopoo, r+ mr

Mopona
CoorHOCHTEJIBHBIE roJIII THHC Kas YKpaWHCKAasi YePHO- | YKpaWHCKAasi KpacHO-
NP U3HAKHU nopoaa (n=4) necrpasi MOJI04HAasA necTpasi M QI04HasA

nopoaa (n=4) nopoaa (n=4)
Vnoii — noaHas pyMUHAIN S 0,38+0,46 0,27%0,68 0,43+0,64
Yol — cpenHsist pyMUHALIN S 0,68+0,37 0,76%0,46 0,91+£0,29*%
Vnoii — MaKCUM aJIbH BIi
nef[pnoz[ pyMHHAIHH 0,8440,27* 0,5240,60 0,85+0,37*
V1o# — puTM KBauKU -0,49+0,44 -0,41+£0,64 -0,974),17** *
YO — 1Iep KOz Mexcty -0,44+0,45 0,88+0,33* -0,16+0,70
CPBLITH BaH U MU

[pumevanws: * - P>0,95, ¥** - P>(,999

Bmecte ¢ TeM, KOppensSTHBHAS CBSA3b MEKAY IPU3HAKAMHE «YIOH-PUTM KBaUKI) XapaKTePH3yeTCs
OTPUIIATENFHON HAMPaBIEHHO CTHIO. [ONIIITHHCKAS U YKPaUHCKas YePHO-TIECTPast MOJIOYHASI TIOPOABI
OTIMYAIOTCA OTPHULATEILHBIMH CpEAHEH cTeneHu KodddunrentaMmu koppensinni. CpaBHUTETIBHO C
HUMH y KOPOB YKPaWHCKOM KPaCHO-TIECTPOI MOJIOYHOM MOPOBI P OSIBIISIETCS OTPHULIATEbHAS BBICOKOH
CTENEH! KOPPETATUBHAS 3aBUCHMOCTDh MEXAY BEJMUMHON y0si U pUTMOM >kBadku (r=-0,97 mpu
P>0,999). D10 cBHAETENBCTBYET, UTO Ha JKBAYKY PACXOAYETCS DHEPTHsl, U YeM MHTEHCHBHEE ATOT
NpoIecc, TeM MEHIIe SHEPTHH HCIOJb3yeTcs Ha MOJIOKOOOpa3oBaHUE M, CIIel0BaTeIbHO, HIDKE
MPOIYKTUBHOCTH (CyTOYHBIN Y0¥ KOPOB YKPAHMHCKOW KPacHO-TIeCTPOi MOJIOUHOU OpoIbl — 29,8 Kr).

B3anmocCBsA3b BETMUYUHBI YOS M MEPHO/a MEKIY CPHITMBAHUSIMH XapaKTepU3yeTcsl OTpHIa-
TEJILHBIMH HU3KOH (YKpaumHCKasi KpaCHO-TIECTpasi MOJIOYHAs1) U CpeqHel CTereHH (TOJIITHHCKas)
K03 (hpUIHEHTaMU KOPPEISIUH, TOTJa KaK YKPaHHCKast Y4epHO-TIeCcTpasi MOJIOYHAS TIOPO/1a OTIINYACTCSI
TMOJIOKUTEILHOM BBICOKOM CTEIICHH KOPPEISTUBHOM 3aBHCUMO cThiO (1=0,88 mpu P>(,95).

ComiacHO JTaHHBIM, TIPUBEACHHBIM B TaOiuile 4, (GEHOTHITMYECKOE pa3HOOOpas3ue MmokKasaresiei
PYMUHALIUK HE 3aBUCHT OT MOPOIbI )KUBOTHBIX, B TO BpeMsI KaK MPOIYKTUBHOCTH Ha 85,5% (P>0,95)
ompenesnsieTcsi HOPOIHON MPHUHAIEKHO CTHIO KOPOB.

Tadnuua 4. Bausanue nopoonozo nokasameis Ha NPOOYKMUSHOCHb U HCEAUHbIE NPOYECCh

IHoxa3zarean F n2 P
CyTOYHBIN YI0U 6,90 0,855 >(0,95
[TonHas pymu Hanus 0,30 -2,283 <0,95
CpenHsit pyMUHAINSL 0,07 -14,149 <0,95
MakcuM an bH Bl IEPHOJ PYMUHAL MU 0,96 -0,420 <0,95
Purm xBauku 0,60 -6,666 <0,95
ITepuon Mexay cpbIrM BaHUSIMU 0,27 -2,734 <0,95
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CHGZ[OBaTeHI)HO, nmpouecCrl pyMUHAIlMNU Y KOPOB CIICHUAIM3UPOBAHHBIX MOJIOYHBIX NOPOJ
NpOABIIAIOTCA B COOTBETCTBUU C OMOJIOTHYECKUMHU 0COOEHHO CTIMH KBAUHBIX XKHMBOTHBIX, a
UMCIOIHECA OTIINYMA 0OJIBIIIE 3aBUCST OT UX UHAUBUAYAJIbHBIX CBOMCTB.

BbIBO/IbI

1. KopoBBI TOMITHHCKOM MOPOABI 3aTpaduBalOT 0OJbIle BPEMEHH Ha MPOIECCHl KBauyKU T10
CPaBHEHHIO C IPYTMMH UCCIEAYeMBIMH MopoamMu. Kak ciieicTBHE, OHH OTIMYAIOTCS HAUBBICIIUM
YPOBHEM CyTOUHOTO yios (44,9+4,57 kr).

2. PuT™M XBauku BIHSET Ha MPOMYKTUBHOCTH JKUBOTHBIX, YTO MOATBEPKAAET YCTAHOBICHHAS
BBICOKAsI OTPHIIATEIIbHAS KOPPEISTUBHAS 3aBUCUMOCTH (1=-0,97 ipu P>0,999) y >KMBOTHBIX yKPaHHCKOM
KPAaCHO-IIECTPOI MOJIOYHOM IIOPOJIBL.

3. YcraHoBNeHO, YTO ()EHOTHIIMUECKOE pasHOOOpa3ue Mmoxaszareield pyMHHAIUN HE 3aBHCST OT
MOPO/IbI )KUBOTHBIX, B TO BpeMs KaK MPOJAYKTUBHOCTD Ha 85,5% (P>0,95) onpenensercst mopoaHoi
MIPHUHA/JIEKHOCTHIO KOPOB.
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ASSESSING THE POTENTIAL OF MOLDOVA’'S AGRI-FOOD
PRODUCTS IN THE CONTEXT OF EU NEIGHBOURHOOD

Liliana CIMPOIES, Cornel COSER
Universitatea Agrara de Stat din Moldova

Abstract. Due to the Deep and Comprehensive Free Trade Agreement signed recently between Moldova and
European Union, it is of vital importance for local agri-food products to be competitive on the EU marketin order
to benefit from the potential gains of the increased demand. The aim of this research is to analyze the changes in
the trade flows and to evaluate the consequences and potential benefits of DCFTA from the agri-food exports of
Moldova. The authors used in the given research data from the National Bureau of Statistics for the period 2001-
2012. The analysis of competitiveness will be carried out based on the intra and inter industrial trade indices
(RTA, GL). The obtained results highlighted the advantages of some agri-food products, while the high values of
GL index indicated an increase of imports for many agri-food products.

Key words: Agri-food products; Competitiveness; Trade flows; GL; RTA

Rezumat. In contextul recentei semniri a Acordului de Liber Schimb Aprofundat si Cuprinzitor intre Republica
Moldova si Uniunea Europeana, de o importanta deosebita este faptul ca produsele agro-alimentare locale sa fie
competitive pe pietele Uniunii Europene pentru a beneficia de potentiale castiguri, rezultate din cererea majorata.
Scopul acestei cercetari este analiza modificarilor in fluxurile comerciale si evaluarea consecintelor si potentialelor
beneficii ale Acordului de Liber Schimb asupra exporturilor de produse agro-alimentare ale Republicii Moldova.
in acest sens au fost utilizate informatiile statistice ale Biroului National de Statistica pentru perioada 2001-2012.
Analiza competitivitatii este bazata pe evaluarea indicilor comertului inter si intra industrial (RTA, GL). Rezultatele
obtinute indica asupra avantajelor unor produse agro-alimentare, pe cand valorile inalte ale comertului intra-
industrial indicd asupra majorarii importurilor amai multor produse agro-alimentare.

Cuvinte cheie: Produse agro-alimentare; Competitivitate; Fluxuri comerciale; GL; RTA

INTRODUCTION

In the Republic of Moldova, as in other Central and Eastern European countries, many changes had
occurred during the transition process towards a market economy in the agricultural and food trade
environment. Trade liberalization is an important part of this transformation process.

In this paper we focus on the agri-food sector of Moldova. The core objective of this investigation
is to assess the competitiveness of the local agri-food products on the EU markets and to examine the
effects of trade liberalization on trade flows of Moldovain the context ofthe Deep and Comprehensive
Free Trade Agreement with EU.

MATERIAL AND METHODS

This research analyzes some indicators of inter and intra industry trade. In order to analyze the agri-food
trade indicators there were used data from the National Bureau of Statistics during the period 2001-2012.
Thedata set includes 24 commodity groups, divided in agricultural products (01-15) and foodstuffs (16-24).

We also analyzed Moldova’s foreign trade activity using indices that measure the level of inter-industry
trade - Revealed Trade Advantages index (RTA), and the intra-industry trade level - Grubel-Lloyd index (GL).

RESULTS AND DISSCUTIONS

Agriculture and food industry play a key role in the national economy. This sector represents an
important share in the GDP (about 10% in 2012), and together with food industry about 30% in 2012.
According to statistics, about 40% of the labor force is also employed in the agricultural sector.

The agri-food products have a large share in country’s trade activity. During 2001-2012 the share of agri-
food products in the total trade was about40%. During the same period, the share of agri-food imports was
about 12%. The agri-food trade balance of Moldova is so far positive, 135541,4 mIn US dollars in 2012.

The agri-food trade flows had increased during the analyzed period. Thus, the agri-food exports
increased about 3 times from USD 356857.1 thousands in 2001 to USD 878881,1 thousands in 2012.
The agri-food imports increased as well: from USD 143298.1 thousands in 2001 to USD 743339.7
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Table 1. Evolution of Moldova's agri-food trade flows, 2001-2012
2001|2002 ]|2003]| 2004 | 2005 |2006|2007] 2008 | 2009 | 2010|2011 | 2012
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Source: based on data from the National Bureau of Statistics

thousands in 2012. As for the imports structure, the largest share belongs to foodstuffs, alcoholic
drinks and vegetable products.

In the Republic of Moldova, out of the total agri-food exports, about 80% belongs to agricultural
products (commodity group 01-15) and only 20% to food processing industry products.

The main exported products are vegetal products, vegetables, animal fats and oils, and foodstuffs.
The exports of vegetable products mostly increased in the analyzed period, except from the sharp
decrease in 2012 caused by the severe drought that affected the production and as a result the exports.
Out of this group of products, a higher share belongs to edible fruits and oil seeds, the export of both
being in a steady increase in the last years.

As for the agri-food export by groups of products to the EU market, the largest share belongs as
well to vegetable products (USD 141079 thousands in 2012) and to processed foodstuffs; beverages,
spirits and vinegar; tobacco and manufactured tobacco substitutes (USD 110423 thousands in 2012).
Generally, all agri-food exports to EU countries recorded an increase in this period, except the group of
vegetable products which registered a slight decrease in 2012, about 40%.
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Figure 2. Agri-food exports of Moldova, by commodity groups, thousands USD
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In the analyzed period, together with exports, the agri-food imports increased as well. In the structure
of agri-food imports a large share belongs as well to processed foodstuffs, beverages and tobacco (about
50%), vegetable products, live animals and animal products. The agri-food imports from EU countries
increased as well and the largest share belongs to processed foodstuffs, beverages and tobacco.
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Figure 2. Agri-food imports of Moldova, by commodity groups, thousands USD

The largest export markets for Moldova’s agri-food products are still the CIS countries, accounting 46% of
total country exports and 46% of agri-food exports in 2012. Russian Federation is the main trading partner of
Moldovawith an export share of 30%and 15% for imports. The agri-food exports to Russia amounted to USD
235034 thousands in 2012, with 13% more than its level in 2001. Outof this, the largestshare in 2012 belonged
to vegetable products (46%) and processed foodstuffs, beverages and tobacco (41%).

The agri-food exports to CIS countries registered a sharp decrease in 2006 because of the interdiction
imposed by the Russian Federation on Moldovan wines. As a result, the exports to CIS countries was
about 50% lower in 2006-2007.

Another main trading partner of the Republic of Moldova is the EU countries market, which is the
second largest market (38%) for agri-food products. In 2012, the largest share in Moldova’s agri-food
exports to the EU countries was recorded by Romania (USD 79364 thousands), Italy (USD 57187
thousands), Poland (USD 35396 thousands) followed by France and United Kingdom.

The exports to EU countries increased mostly after 2005 and basically doubled. An important
factor of the increased share of Moldova’s trade on the EU markets was the accession of Romania
and Bulgaria to EU family. Nevertheless, EU countries have a lower share, particularly for some
specific agri-food exports as mostly for food, live animals, beverages and tobacco. Particularly, it is
generated because of Moldova’s capacity to adapt to the demanding standards imposed by the EU
market. Before joining the EU family, Romania was one of the main trading partners for Moldova’s
meat exports. As for other products, such as wine and alcoholic beverages, the EU markets are highly
competitive which imposes difficulties in terms of price and quality for entering this market.

The agri-food imports also had increased and amounted to USD 743339 thousands in 2012. CIS countries
have the largest share in Moldova’s agri-food imports (42%) followed by the EU countries (34%). In 2012,
among the CIS countries, the largest trading partner in agri-food imports was Ukraine (USD 216295
thousands), followed by Russia (USD 70805 thousands) and Belarus (USD 25285 thousands).

In 2012, among the EU countries, in terms of Moldova’s agri-food imports, the largest share had
Germany (USD 40002 thousands), Romania (USD 26797 thousands), Poland (USD 23890 thousands)
followed by Italy, Bulgaria and France.
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For the Republic of Moldova, according to NEI index, some commodities register higher imports
(with values between -1 and zero ) while others register higher exports. The exports prevail for the
following commodities: “Edible fruits and walnuts; peel of citrus fruits or melons”; “Cereals”; “Oil
seeds and oleaginous fruits; miscellaneous grains, seeds and fruits; industrial or medicinal plants; straw
and fodder”; “Animal or vegetable fats and oils and their cleavage products; prepared edible fats;
animal or vegetable waxes”; “Sugars and sugar confectionery”; “Preparations of vegetables, fruits,
walnuts or other parts of plants”; “Beverages, spirits and vinegar”.

In order to appreciate country’s comparative advantage (or the one of a particular sector) Bela
Balassa (Balassa, 1965) elaborated the method that reveals the “Revealed Comparative Advantages”
(RCA). This method is based on the assumption that the implicit comparative advantages find their
reflection directly in the trade flows. According to Balassa, comparative advantages are manifested in
relatively high shares of a particular product/sector in the structure of exports. At the same time the
relative limitations are reflected through low shares of a product/sector.

The RCA index or Balassa index is an indicator that characterizes the ratio of a commodity i in the
total amount of country’s exports and the share of this commodity in the total amount of world’s
exports. This index is based on observed trade patterns. This index is defined as:

B=(X/X)/X,/X,) (M
where:

X — export; i — a country; j — a commodity; # — a set of commodities; # - a set of countries.

If B>1, then a comparative advantage is revealed. The standard deviation of this index across
products can be used as measure of the comparative importance of inter-industry specialization or
intra-industry trade.

An alternative specialization of the revealed comparative advantage was developed by Vollrath
(Vollrath, 1991) and was called Relative Trade Advantage (RTA). The RTA index is calculated as the
difference between the relative export advantage (RXA) or Balassa index and the relative import
advantage (RMA):

RTA = RXA — RMA 2)
where, RXA :B:(X,-,/X,-,)/X,,,/Xm);
RMA = (M /M )M /M )
M — import.

The positive value of RTA indicates comparative trade advantages, while negative value indicates
comparative trade disadvantages. When RTA is greater than zero, then a comparative advantage is
revealed, which means that a sector of the country is relatively more competitive in terms of trade.

In order to evaluate the competitiveness of Moldova’s agri-food products on the EU markets it was
calculated the Revealed Trade Advantages index (RTA) as a measure for inter-industry trade.

Moldova has relative trade advantages on the EU market for 7 out of 24 agricultural commodities
and foodstuffs. The highest RTA index values in 2012 were registered for preparations of vegetables,
fruit, walnuts or other parts of plants (10.68), Edible fruits and walnuts; peel of citrus fruits or melons
(7.71), live trees and other plants; bulbs, roots and the like; cut flowers and ornamental foliage (5.54).
Comparative trade disadvantages, in 2012, were recorded in the following commodity groups: live
animals (-1.4), Fish and crustaceans, mollusks and other aquatic invertebrates (-2.13), Edible vegetables
and certain roots and tubers (-1.53), cereals (-0.54), Preparations of cereals, flour, starch or milk;
pastrycooks’ products (-1.14), Tobacco and manufactured tobacco substitutes (-2.09). Beside the
commodity groups with revealed trade advantages and comparative trade disadvantage, we can observe
that a number of products during the analyzed period have switching values for RTA index. The
commodity group HS 05 (Products of animal origin, not elsewhere specified or included) and HS 12
(Oil seeds and oleaginous fruits; miscellaneous grains, seeds and fruits; industrial or medicinal plants;
straw and fodder) increased their relative trade advantages on the EU market. Therefore, the RTA
index for these commodity products had increased during 2001-2012 from -0.68 to 4.11 for HS 05, and
from -1.15 to 2.05 for HS 12. An opposite tendency was observed for the commodity group HS 24
(Tobacco and manufactured tobacco substitutes) whose values decreased from 0.19 to -2.09.
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Table 2. Moldova's Relative Trade Advantages with EU, by agri-food products

RTA > 1 RTA <1 RTA switching values
06 ..Live trees and other plants; |02 ..Meat and edible meat offal |04 ..Dairy produce; birds’ eggs;
bulbs, rocts and the like; cut 07 ..Edible vegetables and certain |natural honey; edible products of
flowers and ornamental foliage  |roots and tubers animal origin, not elsewhere
08 ..Edible fruits and walnuts; 10 ..Cereals specified or included
peelofcitrus fruits or melons 17 ..Sugars and sugar 11..Products of the milling indus-
15 ..Animal or vegetable fats and |confectionery try, malt; starches; inulin; wheat
oils and their cleavage products; |19..Preparations of cereals, flour, |gluten
prepared edible fats; animal or starch or milk; pastrycooks’ 12 ..0il seeds and oleaginous
vegetable waxes products fruits; miscellaneous grains, seeds
20 ..Preparations of vegetables, |21 ..Miscellaneous edible and fruits; industrial or medicinal
fruits, walnuts or other parts of  |preparations plants; straw and fodder
plants 24 .. Tobacco and manufactured
22 .Beverages, spirits and vinegar tobacco substitutes

Source: author’s calculations based on data from the National Bureau of Statistics

In order to assess the intra industry trade there were developed some indicators, out of which the
mostused is the Grubel-Lloyd index (GL) (Grubel, Lloyd 1975). According to it, intra industry trade is
determined as the trade between countries, where the costs of exports of a particular sector corresponds
to the costs of imports of the same sector. The GL index determines the share of intra industry trade
in the total amount of exports of a particular sector. For computing this index it is needed to sum
particular trade flows. The index is changing in values from 0 to 100.

[(Xi +Mi)_|Xi _Mil]
X, +M,
where, GL. - index of intra industry trade;
X - value of export in industry i;
M. - value of import in industry i,
X+M - total value of trade;

|X,—M| - trade balance of industry i.

GL, = x100% (3)

The closer the GL value is to 100, the more important is the intra industrial trade, and the closer is
GL value to 0 the more important is the inter-industry trade. In order to establish an average level of
intra-industry trade, Grubel and Lloyd proposed the weighted index to arrive at an overall measure of
intra industry trade.

The traditional measure of intra industry trade is used and the Grubel Lloyd index is calculated as
follows:

— |Xi -M i|
GL, = m 4

Where, Xi is the exportin a certain line of goods and Mi is the import in the same commodity group.

The value of GLi index can vary between 0 and 1. The higher the value of this index, the higher the
level of intra industrial trade.

The analysis of Moldova’s intra-industry trade with agri-food products is based on the Grubel-
Lloyd index (GL). The intra-industry trade index for Moldova was calculated by commodity groups, as
well as by trading partners (CIS countries, EU countries), and by agricultural products and foodstuffs.

The level of intra-industry trade varies by commodities groups and trading partners. High trade
intensity of both agricultural products and foodstuffs during 2001-2012 is noticed. The GL index increased
for the total agri-food trade, on average from 62,9% during 2001-2006 to 69.3% during 2007-2012.
Also, an increase in the intensity of intra-industry trade on average is noticed for the agricultural
commodities (01-15) from 79.7% during 2001-2006 to 83.6% in 2007-2012; and for foodstuffs from
52,6% to 60,1%. The increasing values are related to the increase of imports and decrease of exports
for agricultural and foodstuffs commodities.
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Table 3. The level of intra—industry trade with agri-food products of the Republic of
Moldova with all trading partners
Commodity groups 2001-2006 | 2007-2012
01 Live animals 68.4 66.0
02 Meat and edible meat offal 50.7 46.4
03 Fish and crustaceans, mollusks and other aquatic invertebrates 4.5 0.79
04 Dairy produce; birds’ eggs; natural honey; edible products of animal origin,
. > 72.5 41.5
not elsewhere specified or included
05 Products of animal origin, not elsewhere specified or included 7.72 19.3
06 Live trees and other plants; bulbs, roots and the like; cut flowers and
. 34.8 32.4
ornamen tal foliage
07 Edible vegetables and certain roots and tubers 68.7 44.5
08 Edible fruits and walnuts; peel of citrus fruits or melons 38.5 50.4
09 Coffee, tea, mate and spices 13.5 9.01
10 Cereals 34.9 46.9
11 Products of the milling industry; malt; starches; inulin; wheat gluten 78 6.43
12 Oil seeds and oleaginous fruits; miscellaneous grains, seeds and fruit; 6551 43.9
industrial or medicinal plants; straw and fodder ’ )
13 Lac; gums, resins and vegetable saps and extracts 0.36 4.92
14 Vegetable plaiting materials; vegetable products not elsewhere specified or
. 62.14 55.89
included
15 Animal or vegetable fats and oils and their cleavage products; prepared
. ) 44 .18 49.58
edible fats; animal or vegetable waxes
16 Preparations of meat, of fish or of crustaceans, mollusks or other aquatic
. 54 98 12.11
invertebrates
17 Sugars and sugar con fectionery 81.58 72.37
18 Cocoa and cocoa preparations 25.8 21.08
19 Preparations of cereals, flour, starch or milk; pastrycooks’ products 48.9 37.8
20 Preparations of vegetables, fruits, nuts or other parts of plants 34.3 57.3
21 Miscellaneous edible preparations 19.2 14.9
22 Beverages, spirits and vinegar 20.2 47.7
23 Residues and waste from the food industry; prepared animal fodder 70.2 90.4
24 Tobacco and manufactured tobacco substitutes 57.4 43.02

Source: authors’ calculations based on data from the National Bureau of Statistics

Looking at the level of intra-industry trade by commodity groups we can see an increasing value of
some product groups (05, 08, 10, 13, 15, 20, 22, 23) caused by the increase in imports of these products
and decrease of exports. This increase in imports has advantage only for consumers because they
receive a higher variety of commodities on the market, but for producers, an increase in the level of
intra-industry trade doesn’t mean receiving higher incomes. On the contrary, for certain commodity
groups (01,02, 03, 04, 06,07, 09, 11, 12, 14, 16, 17, 18, 19, 21, 24) the decreasing values in the level of
intra-industry trade supposes having advantages or receiving higher incomes from specialization, due
to concentration of production, decrease of costs and higher production efficiency.

Table 4. GL index results for Moldova'’s agri-food products, by country groups

2001 200220003 | 2004 | 2005] 2006 | 2007 | 2008 2009 | 2010 | 2011 ] 2012

CIS countries | 0.63 ] 0.66 ] 0.76 ]10.76 10.79 1 0.92 | 0.98 10.99 1 0.96 ] 0.93 10.9510.96
EU countries [0.98 | 0.95] 0.98 |]0.98 1098 ] 0.96|0.9810.99]0.97]0.9710.94]0.97

Total 0.86 | 0.85] 0.88 [0.8810.91] 0.96|0.99]0.99]0.981]0.97]0.96]0.98

Source: authors’ calculations based on data from the National Bureau of Statistics

As for the agri-food trade during the period 2001-2012 by main trading partners, a high level of
intra-industry trade is common for both EU and CIS countries. If for CIS countries the index was
increasing during this period, for EU countries the level of intra-industry trade basically did notchange.
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A high level of intra-industry trade might be based on such factors as: geographical closeness,
shared border, same level of development, similar preferences, language, institutional conditions and
transport routes (Levkovych I. et al 2007). Such a situation is specific for the increasing values of GL
index in CIS countries, particularly for the nearest neighbours as Ukraine.

CONCLUSIONS

1. In this paper, we have analyzed the international trade flows of agri-food products in order to
assess their potential on the EU market. We analyzed and discussed the changes during the period
2001-2012 in both import and export structure of Moldova’s agri-food products and calculated such
trade indicators of inter and intra industrial trade as RTA index and Grubel-Lloyd index. The agri-food
trade has a large share in country’s overall trade. Moldova particularly specializes in such products as
vegetable products, vegetable or animal fats and oils, foodstuffs.

2. According to the obtained results for RTA index we can notice some advantage for certain agri-
food products with EU countries, such as: edible fruits and walnuts; animal or vegetable fats and oils;
preparations of vegetables, fruits, nuts; beverages. Nowadays, the comparative advantages of Moldova
are not fully used. This is explained by the decreasing or switching values of RTA index for some
commodities groups.

3. Also, we calculated the GL index to indicate the level of intra-industry specialization and to
observe the changes that happened during the analyzed period. Looking at the level of the intra-
industry trade by commodity groups such as: dairy products; edible vegetables;oil seeds and oleaginous
fruits; sugar; and tobacco, the decreasing values in the level of intra-industry trade supposes having
advantages or receiving higher incomes from specialization, due to concentration of production, decrease
of costs and higher production efficiency.

4. The analyzed period was characterized by the increase in trade flows with EU countries, tendency
that will be maintained and increased in the near future probably, particularly after the DCFTA is
signed. For the agricultural producers, the DCFTA will open new opportunities on larger markets with
high purchasing power and price level stability. In this context, itis needed to enhance the competitiveness
of Moldova’s agri-food products by increasing the quality and efficiency of the agricultural production.
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TENDINTE ALE EFICIENTEI ECONOMICE A PRODUCERII
LEGUMELOR DE CAMP iN INTREPRINDERILE AGRICOLE DIN
REPUBLICA MOLDOVA

Elena TIMOFTI, Daniela POPA
Universitatea Agrara de Stat din Moldova

Abstract. Vegetable growing is an important branch of Moldova’s agriculture designed to ensure food
security of the population with a reasonable consumption and appropriate assortment, to meet the integral needs
of the food industry and processing industry with raw materials and to contribute to the development of country’s
export of fresh and processed vegetables. The purpose of this research is to analyze the dynamics of field
vegetable production level and economic efficiency of this process in the period 2006-2012 and to establish the
trend of change, to calculate the forecast for the period up to 2017, to analyze the key indicators as well as to
determine new actions for the stable and efficient cultivation of field vegetables. Dynamic analysis carried out for
the period2006-2012 shows that the economic efficiency of the field vegetables production is low. The productivity
of field vegetables is low, the unit costs of the sold vegetables are increasing, while the average sale price of 1 q
does not fully cover or covers insufficiently the unit costs. The calculations show that without carrying out
permanent measures designed to redress this branch, vegetable production will become unprofitable by 2017.

Key words: Vegetable growing; Economic efficiency; Productivity; Trends

Rezumat. Legumicultura este o ramurd importantd a agriculturii in Republica Moldova ce tinde sa asigure
securitatea alimentara a populatiei cu un consum rational si asortiment adecvat, sa satisfaca in totalitate necesitatile
industriei alimentare si de prelucrare cu materie prima si sa contribuie la dezvoltarea exportului de legume in stare
proaspata si prelucratd. Scopul cercetarii este de a analiza in dinamica nivelul producerii legumelor de camp si
eficienta economicaa acestui proces inperioada 2006-2012 si dea stabili tendinta de modificare, calculul pronosticului
pentru perioada de pana in anul 2017, de a analiza principalii indicatori, precum si a determina noile actiuni in
cultivarea stabilasi eficientd a legumelor de camp. Analiza efectuatdin dinamica anilor 2006-2012 demonstreaza ca
eficienta economica a producerii legumelor de camp este la un nivel scazut. Productivitatea legumelor de cdmp este
redusa, costurile unitare ale legumelor vandute sunt in crestere, iar pretul mediu de vanzare al 1 q nu acopera pe
deplin sau acopera insuficient costurile unitare. Daca nu se vor intreprinde masuri permanente deredresare a ramurii
atunci calculele demonstreaza cétre anul 2017 producerea de legume va deveni nerentabila.

Cuvinte-cheie: Legumicultura; Eficientd economica; Productivitate; Tendinte

INTRODUCERE

Conform cercetarilor efectuate anterior categoria eficientei economice a productiei agricole consta
in formarea unui complex de cerinte si conditii necesare asigurarii reproductiei largite. De asemenea,
eficienta economicd a unei ramuri trebuie sa satisfaca cererea de produse alimentare si de materie
prima, sa permita dezvoltarea in armonie a acesteia, in conditiile functionarii unor relatii reciproce i in
scopul asigurarii unei agriculturi durabile.

Sporirea randamentului la nivel maxim si a efectelor utile la o unitate de efort trebuie sa fie scopul
intregii activitati economice, dar cu conditia pastrarii echilibrului ecologic. Organizarea reproductiei largite
a oricarei ramuri, inclusiv si a legumiculturii, depinde de nivelul eficientei economice, deoarece anume
profitul creeaza premisele si conditiile necesare proceselor de reproductie largita (Timofti, E. 2009).

Procesele economice si manageriale negative din perioada de trecere la economia de piata,
evenimentele sociale si calamitatile naturale din anii 2006-2012 au afectat suprafetele insamantate cu
legume de camp din Republica Moldova.

In comparatie cu anul 2001, cand in gospodariile de toate categoriile suprafata semanaturilor cu
legume de cdmp constituia 62,2 mii ha, iar ponderea in structura suprafetelor insdméantate era de 4% si
productia globala constituia 448, 1 mii tone (Anuar Statistic 2004), 1a 1 ianuarie 2012 suprafata insaméantata
cu culturi legumicole s-a diminuat cu 45% si a ajuns la 34,4 mii ha, iar productia globala s-a diminuat
pana la 361,5 mii tone sau cu 20,3% (Anuar statistic 2012).

Ponderea suprafetei cultivate cu legume in intreprinderile agricole in anul 2001 constituia 17%, cu
o diminuare in anul 2012 péna la 2,0% din suprafata totala cultivata in republica.

Concomitent, s-a diminuat §i volumul productiei legumelor destinate pentru fabricarea conservelor,
in diminuare fiind si indicatorii ce caracterizeaza eficienta economica a producerii legumelor.
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Toate acestea, precum si alte probleme, au influentat productia legumelor si au impus decizia de a
cerceta starea si dezvoltarea culturii legumelor de cdmp, eficienta economica a producerii acestora §i
a gasi tendintele de modificare in perioada 2006-2012, precum si de eficientizare a ramurii sub influenta
mai multor factori.

MATERIAL SI METODA

Investigatiile la tema s-au axat pe datele anuarelor statistice, formularelor specializate privind
activitatea intreprinderilor agricole.

In cadrul cercetirilor au fost utilizate mai multe metode si procedee: observarea, seriile cronologice,
comparatia, indicii statistici, tabelele si graficele, nivelarea analitica a seriilor cronologice, precum si
devierea absoluta.

REZULTATE SI DISCUTII

Conditiile pedoclimatice relativ favorabile, solurile fertile, traditiile si experientabogata in agricultura
spre obtinerea unor recolte inalte si profitabile.

Date argumentate stiintific indica ca productia anuald de legume in republica trebuie sa fie de un
milion de tone, dintre care 600 de mii de tone pentru consum local, 300 de mii de tone pentru prelucrare
industriala si 100 de mii de tone pentru export. Realizarea acestor obiective poate fi asigurata prin
productia de legume cultivate in gospodariile familiale (de pe 1anga casd), precum si in intreprinderile
mijlocii i mari specializate in producerea legumelor (Patron, P. 2005).

Datele statistice confirma ca, pe parcursul anilor, suprafata cultivatd si volumul productiei de legume
a scazut considerabil (Tab. 1), iar Republica Moldova, pentru aasigura consumul de legume al populatiei,
s-a transformat Intr-un importator al lor din Grecia, Turcia, Israel si alte tari.

Tabelul 1. Dinamica suprafetelor cultivate si a recoltei globale de legume de camp in
intreprinderile agricole din Republica Moldova

Suprafata efectiv Ritmul de . Recolta globala, Ritmul de .
Anul cultivata, ha crestere/descrestere in lant q crestere/descrestere in lant
Rec, % Rec, %

2006 9429 - 727398 -
2007 10562 112 409127 56
2008 10039 95 752870 184
2009 7150 71 401040 53
2010 7717 108 491372 122
2011 6354 82 540725 124
2012 5147 81 372642 69

X X 90,3 X 89,3

Sursa: Calculatde autori conform formularelor specializate ale intreprinderilor agricole din Republica Moldova

Ritmul mediu de crestere/descrestere in lant (I_QC) a fost determinat in baza formulei mediei

geometrice:
Re=¢[RexRe,x..Re, (1)
unde:
Rc,; ....Rc, suntritmurile de crestere/descrestere anuale calculate cu baza mobila (in lant), iar n

reprezintd numarul ritmurilor de crestere;

R al suprafetei cultivate = \/1,12 x0,95%0,71x1,08x0,82 x0,81 =0,903=90,3 %

Rc alrecoltei globale = \/0,56 x1,84 % 0,53 x1,09 x1,24x 0,69 = 0,893=89,3 %

Conform datelor reflectate in tabelul 1, observam cé in perioada anilor 20062012 suprafata cultivata
anual s-a diminuat in medie cu 9,7%. Doar 1n anii 2007 si 2010 s-a inregistrat o majorare cu 12% si,
respectiv, cu 48%.
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Reducerea suprafetelor de cultivare a legumelor in conditiile lipsei mijloacelor banesti are consecinte
negative asupra situatiei financiare a intreprinderilor agricole. Variatia suprafetelor cultivate si a
productivitatii la 1 ha influenteaza direct recolta globala a legumelor de camp. Astfel, in perioada
2006—2012 s-a inregistrat o diminuare medie anuald de 10,3% a recoltei globale.

In continuare, utilizind metoda indicilor statistici, conform relatiei de mai jos (2), vom efectua analiza
ponderii de influenta a suprafetei cultivate si a productivitatii la 1 ha asuprarecolteiglobale in anii 2011-2012:

ips =1ip x is (2)
unde: ips, ip siis sunt indicii individuali ai recoltei globale, ai productivitatiila 1 ha si ai suprafetei de
cultivare a legumelor.

Din legatura reciproca aindicilor individuali, notati prin semne conventionale, obtinem formula:

unde P, si P, semnificd productivitatea la 1 ha a legumelor de cdmp 1n anii de comparatie 2011 si
2012, q, iar S, s1 S, — suprafata cultivata cu legume de cdmp in anii 2011 $i 2012, ha. Aplicand aceste
formule pentru datele din tabelul 1 obtinem:

modificarea In marime relativa:

372642 72,4 5147
540725 85,1 6354
0,689 =0,851 x 0,810

modificarea in marime absoluta:

arecoltei globale, q:

P1S1 - P0OS0=372642-540725 = - 168093 q
inclusiv pe seama modificarii:

a productivitatii la 1 ha, q:

(P1-P0)xS1 = (72,4 — 85,1)x5147=- 65367 q

a suprafetei cultivate, q:

(S1-S0)xP1 = (5147 - 6354) x 85,1=-102716 q

Verificarea: - 168083 q = - 65367 q -102716 q

Analiza ne permite sa conluzionam ca in anul 2012, in comparatie cu anul 2011, recolta globala a legumelor
de camp s-a diminuat cu 31,1% sau cu 168,0 mii q. La aceasta a contribuit reducerea productivitatii la 1 ha
cu 14,9%, ceea ce adiminuat recolta globala cu 65,3 mii g, precum si reducerea suprafetei cultivate cu 19%,
2012 lanivelul anului 2011 1n baza acestor doi factori sunt determinate in continuare.

Daca in anul 2012 intrepriderile agricole ar fi avut posibilitatea de a cultiva aceeasi suprafaté ca in anul
2011, atunci ar fi obtinut cu 87,4 mii q de legume de camp mai mult, date confirmate prin urmatoarele calcule:
(5147 ha— 6354 ha) x 72,4 g/ha=- 87,4 miiq

Daca intreprinderile agricole pe suprafete efectiv cultivate in anul 2012 ar fi atins ca in anul 2011
productivitatea la 1 ha de 85,1 q, atunci ar fi obtinut suplimentar 65,4 mii q de legume:

(72,4—85,1) g/ha x 5147 ha= - 65,4 miiq

Dezvoltarea durabild a legumiculturii necesita aplicarea unor masuri permanente, precum sporirea
graduluide valorificare a potentialuluide resurse; implementarea progresuluitehnico — stiintific; producerea
rasadului de calitate si in cantitati necesare acordate la termene optime pentru plantare, ceea ce permite
ocuparea unor suprafete de 50—100 ori mai mici decat cele pe care culturile ar fi semanate direct si
economisirea a 40-50% din cantitatea de seminte la o unitate de suprafata (Botnari, V. 2011).

Tinand seama de faptul ca precipitatiile cazute in sezonul de vegetatie sunt insuficiente pentru a
asigura necesarul de apa, cultivarea legumelor poate fi realizata cu rezultate inalte doar in conditii de
irigare. Sistemele de irigare trebuie sa asigure aplicarea corectd a normelor de udare cu consumuri de
apa cat mai mici, precum §i cu costuri reduse. Alegerea corectd a tehnologiilor moderne adaptive
ofera posibilitatea de a optimiza atat consumul de apa, cét si pe cel de ingrasaminte care influenteaza
direct cresterea productiei si diminuarea costurilor. In afari de aceasta este necesar de mentionat ca
structura suprafetelor de cultivare a legumelor inregistratd in ultimii ani este departe de cea optimala,
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Intreprinderile agricole specializate in producerea legumelor din zonele raurilor Prut, Nistru si Raut
ar putea sa produca legume 1n cantitati mari si de calitate In conditiile in care ar dispune de o baza
materiala modernizatd, ar fi dotate cu mijloace tehnice, instalatii pentru irigare prin picurare si dispersie,
ingragaminte minerale si organice, tehnologii moderne, ar cultiva soiuri si hibrizi competitivi, luand in
consideratie cerintele consumatorilor, tendintele in marketing etc.
si de producere, care sa creeze conditii favorabile pentru realizarea procesului de reproductie largita.
Eficienta productiei se caracterizeazi prin efectul rezultatelor pozitive obtinute, care trebuie sa
depaseasca eforturile.

La caracterizarea oricarui sector de productie, inclusiv a legumiculturii, se foloseste un sistem de
indicatori care exprima factori speciali ce influenteaza rezultatele. Acesti indicatori reflectd nivelul de
utilizare a consumurilor materiale, a terenului Insdmantat, a calitatii produselor etc. (Tab. 2).

Tabelul 2. Dinamica eficientei economice a producerii legumelor de cadmp in intreprinderile
agricole din Republica Moldova

. Anul
Indicatorul

2006 [2007 J2008 2009 2010 2011 |2012
Productivitatea la 1 ha, q 77,1 38,7 75,0 56,1 63,7 85,1 72,4
Costul unitaral produselor vandute, lei 140,17 |1203,36 |16595 [163,15 [179,59 [195,13 |232,96
Pretul mediu de vanzare al 1q, lei 140,23 |200,26 |176,78 |157,45 |207,90 |226,16 |238,2
Profit/pierderi, lei calculat la:
-1 q de produse vandute, lei 0,06 -3,1 8,82 -5,7 28,31 31,03 |5,23
- la 1 ha de suprafata de pe care s-a vandut
produsele, lei 43 -115,7 |661.8 |-319,8 |3734 |2641 378.,9
Nivelul rentabilitatii, % 0,04 -1,52 5,25 -3,49 |15,76 |15,90 2,25

Sursa: Calculatde autori conform formularelor specializate ale intreprinderilor agricoledin Republica Moldova

Datele din tabelul 2 demonstreaza o eficientd economica mai inalta in anii 2010 si 2011, iar in anii
2007 12009 productia si vanzarea legumelor de camp in intreprinderile agricole a inregistrat pierderi.

Nivelul rentabilitatii a fostscazut si in anii 2006, 2008 si 2012, atingand doar 0,04-5,25%. O astfel de
situatie este considerata defavorabila, intrucat randamentul suprafetelor cultivate este redus, costurile
unitare ale productiei finite de legume vandute suntin crestere, iar pretul mediu de vanzare pentru 1 q
nu acopera pe deplin sau acopera insuficient costurile unitare. Despre caracterul interdependentei
dintre costul unitar si pretul mediu de vanzare ne demonstreaza datele din figura 1 si tabelul 2.

Daca raportul dintre pretul de vanzare al 1 q de legume si costul unitar este mai mare de o unitate,
atunci Intreprinderile agricole Inregistreaza profit. Cu cat raportul dintre acesti doi indicatori este mai
mare, cu atat nivelul rentabilitatii este maiinalt §i existd premise i conditii favorabile pentru o reproductie
largita a legumelor.

260
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Figura 1. Interdependenta dintre costul unitar si pretul mediu de vanzare a legumelor de
camp cultivate in intreprinderile agricole din Republica Moldova
Sursa: Elaborata de autori in baza tabelului 2.
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De mentionat ca nici nivelul de rentabilitate de 15-16% nu este suficient pentru a promova o
reproductie largita, in conditiile existentei decalajului dintre preturile factorilor de productie (combustibil
si lubrifianti, tehnica agricola, fertilizanti etc.) si cele de vanzare a legumelor in stare proaspata pe
diferite piete de desfacere, inclusiv pentru fabricile de conserve, care deseori ofera preturi sub nivelul
costului unitar §i nu-si onoreaza obligatiunea de achitare la timp.

Analiza trendului de modificare a indicatorilor cercetati in dinamica anilor 2007-2012 s-a efectuat
dupa modelul ajustarii sub forma functiei exponentiale, parabolei de gradul doi si a functiei liniare (Tab.
3). S-a stabilit astfel ca functia liniara:

N,:ao+a1ta (4)
unde: a si a, reprezintd parametrii functiei, iar t — marcarea timpului. Aceasta relatie corespunde cel
mai bine tendintei obiective de evolutie a acestora, fapt confirmat atit de valoarea minima a abaterii
absolute, cat si de coeficientul de variatie.

Tabelul 3. Tendinta si pronosticul indicatorilor dezvoltarii productiei si a eficientei
economice a producerii legumelor de cdmp in intreprinderile agricole din

Republica Moldova

. Ecuatia trendului liniar I\.Iivc?lul m.ediu al Nivelul Datele a{lului 201.7 in
Indicatorul e indicatorilor pe | ajustat al % fata de media
N.=a.+at anii 2006-2012 | anului 2017 | anilor 2006 - 2012
Suprafata efectiv cultivati, ha| JV,= 8056 8 - 842 3¢ 8056,8 1318,3 16
Recolta globald, q N, = 520095 - 398978 520095 200912,6 39
Productivitatea legumelor de |
camp, g/ha N, =668+2.41 66.8 86,0 128
Costul unitaral produselor |
vandute, lei N, =1829+ 9,841 1829 61,6 143
Pretul mediu de vanzare al 1
q de legume de camp, lei N, =1924+ 545 1924 236,0 123

Sursa: Calculat de autori conform formularelor specializate ale intreprinderilor agricole din Republica Moldova

Parametrul functiei liniare a aratd cd, in perioada 2006-2012, indicatorii ce caracterizeazi dezvoltarea
productiei si eficienta economica a legumelor in intreprinderile agricole au o tendinta anuala spre
modificare iTn modul urmator (Tab. 3):

- suprafata cultivata cu legume — diminuare cu 842, 3 ha;

- recolta globala — diminuare cu 39897,8 q;

- productivitatea legumelor de camp — majorare cu 2,4 q /ha;

- costul unitar al productiei finite vandute si pretul mediu de vanzare — majorare cu 9,84 lei si,
respectiv, cu 5,45 lei;

De mentionat cé cercetdrile anterioare ale tendintei de modificare a costului unitar al legumelor,
calculat in dinamica anilor 2001-2007, a demonstrat o crestere in medie cu 13,04 lei (Timofte, E. 2009).

Aceasta comparatie indica asupra tendintei de diminuare in perioada analizaté a costului unitar cu
3,2 leisi constituie una din caile principale ale sporirii eficientei economice.

In baza modelului de trend liniar s-a efectuat pronosticul dinamicii indicatorilor analizati in
intreprinderile agricole ale Republicii Moldova pana in anul 2017.

Prin metoda extrapolarii (Tab. 3) s-a calculat pronosticul care demonstreaza ca daca se va pastra
sipe viitor tendinta de modificare in directiile si marimile obtinute prin calcul, atunci indicatorii eficientei
economice analizati in anul 2017, comparativ cu media anuald din 2006-2012, vor fi urmatorii:

- suprafata cultivatd cu legume se va diminua cu 84% si va atinge 1318,3 ha;

- recolta globald se va diminua cu 61% si va constitui 200912,6 q;

- productivitatea legumelor se va majora cu 28% si va atinge nivelul de 86 g/ha;

- costul unitar al productiei vandute se va majora cu 43% si va constitui 261,6 lei;

- pretul mediu de vanzare se va majora cu 23%.

Odati ce ritmul de crestere al costului unitar este mai inalt decat cel al pretului de vanzare, in anul
2017, productia legumelor va inregistra pierderi de 9,8 bani la 1 leu de cost (236 lei /261,6 lei) =
0,902x100% =90,2%, adica legumicultura va deveni nerentabila.
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CONCLUZII

Reducerea suprafetelor de cultivare a legumelor cu 9,7% sia recoltei globale cu 10,3% in perioada anilor
2006-2012 in conditiile lipsei mijloacelor banesti, influenteazi negativ activitatea intreprinderilor agricole.

Analiza efectuatd demonstreaza o eficientd economicd mai inaltd a legumelor de camp numai in
anii 2010 si 2011, cu un nivel de rentabilitate de 15%. In ceilalti ani intreprinderile agricole au suferit
pierderi sau au atins un nivel de rentabilitate de pana la 5%. O asemenea situatie este considerata
negativa datorita faptului ca productivitatea legumelor de camp este redusa, costurile unitare ale legumelor
vandute sunt in crestere, iar pretul mediu de vanzare al 1 q nu acopera pe deplin sau acopera insuficient
costurile unitare.

Pronosticul efectuat prin metoda extrapolarii, in baza modelului de trend linear, demonstreaza ca
daca se va pastra i pe viitor tendinta de modificare in directiile si marimile obtinute prin calcul in baza
datelor din anii 20062012, iar ritmul de crestere a costului unitar va fi mai inalt decat al pretului de
vanzare, atunci in anul 2017 producerea de legume va deveni nerentabila.

REFERINTE BIBLIOGRAFICE

1. Anuar Statistical Republicii Moldova a. 2004. Chisinau: Statistica, 2004. 738 p. ISBN9975-9828 -2 4.

2. Anuar Statistic al Republicii Moldovaa. 2012. Chisinau: Statistica,2012. 560 p. ISBN978 —9975 -78 -932 -5.

3.BOTNARLV.,2011. Revitalizarea legumiculturii prin cercetare si inovare. In: Academos, nr. 4(23), pp. 65-67.

4. BOTNARL V,,2011. Unele particularitati tehnologice la producerea rasadurilor de legume. In: Agricultura
Moldovei, nr. 1-2, pp. 7-10.

5.PLATON, P. Realiziri si perspectivein legumicultura. in: Lucriri stiintifice, Univ. Agrara de Stat din Moldova.
2005, vol. 14,pp. 201 —204.

6. TIMOFTLE., 2009. Eficienta si competitivitate in agricultura. Chisinau: IEFS. 296 p. ISBN978-9975 9823-5-
1.

7. TIMOFTLE., POPA, D.,2009. Eficienta mecanismului economic in sectorul agrar. Chisinau: IEFS.343 p.
ISBN978-9975-9823-3-7.

Data prezentarii articolului: 20.04.2014
Data acceptarii articolului: 25.710.2014



Stiinta agricola, nr. 2 (2014) (133-138) 133

CZU 636.4.033 (478)

RENTABILITATEA CRESTERII SUINELOR PENTRU CARNE iN
REPUBLICA MOLDOVA: PARTICULARITA'!'I, REALIZARI SI
PROBLEME
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"Universitatea Agrara de Stat din Moldova
’Institutul National de Cercetari Economice al Academiei de Stiinte a Moldovei

Abstract. This paper studies the profitability issue of raising pigs for meat in the Republic of Moldova. The
research was based on the financial information from over 195 enterprises that have as theirbasic or complementary
branch raising pigs for meat. For this study, we determined the profitability level and selected only those
enterprises (140) that recorded the profitability level higher than 0. In order to process statistically the received
information, the enterprises have been systematized according to 4 criteria: average daily gain, average number
of feed days, average weight of a pig at slaughter, and the profitability level. Based on this information, it was
determined the impact of each criterion on the profitability of pork production and it also served as a basis to
establish their forecasted indicators. Our calculations have shown that together with increasedlevels of profitability
the profit of production increases too, the production cost reduces, but there is an increased share of expenses
for feed in the production cost. The cost of meat production is highly influenced by the labour remuneration
costs and costs for veterinary medicines. This paper proposes to establish a profitability level of 25% as it can be
considered optimal for the sustainable development of pig breeding branch in the Republic of Moldova. Also,
this study could be useful for institutional decision makers form the Republic of Moldova, as well as for producers
specialized in this field in order to assess the profitability level of their production.

Key words: Swine production; Multiple linear regression; Multiple correlation coefficient; Coefficient of
determination; Forecasting; Profitability

Abstract. Articolul trateaza problema rentabilitatii cresterii suinilor pentru carne in Republica Moldova. Drept
baza pentru cercetare au servit informatiile privind situatia financiara a 195 de intreprinderi care au ca activitate de
bazi sau auxiliard cresterea suinilor pentru carne. Pentru acest studiu s-a determinat nivelul rentabilitatii productiei
si au fost selectate doar intreprinderile (140) al céror nivel de rentabilitate a fost mai mare decét valoareazero. Pentru
prelucrarea statistica ainformatiei intreprinderile au fost sistematizate dupa patru criterii: sporul mediu zilnic, numarul
mediu de zile-hrana, greutatea medie a unei suine la sacrificare, nivelul de rentabilitate. in baza acestei informatii a
fost determinat impactul fiecarui criteriu asupra rentabilitatii productiei de carne de suine care, la randul sau, au
servit ca temei pentru indicatorii prognozati ai acestora. Calculele noastre au demonstrat ca odata cu cresterea
nivelului rentabilitatii sporeste si profitul productiei, costul productiei se reduce si se majoreaza ponderea cheltuielelor
pentru furaje in costul productiei. Costul productiei de carne este influentat in mare méasura de costurile privind
retributia muncii si costurile medicamentelor deuz veterinar. in lucrare se propune stabilirea unui nivel al rentabilitatii
in cuantumde 25 % ce poate fi considerat optim pentru dezvoltarea durabild a ramurii de crestere a suinelor de carne
in Republica Moldova. Acest studiu poate fi util pentru factorii de decizie institutionali din R. Moldova, dar si
producétorii din domeniu in scopul evaluarii nivelului de rentabilitate a productiei proprii.

Cuvinte cheie: Crestereasuinelor; Regresie liniarda multipla; Coeficientul multiplu de corelatie; Coeficientul de
determinare; Prognozare; Rentabilitate

INTRODUCERE

Obiectivul general al Strategiei Nationale de Dezvoltare Durabild a Sectorului Agroindustrial al
Republicii Moldova pentru anii 2008-2015 prevede sporirea competitivitatii i productivitatii sectorului
agroindustrial din Republica Moldova, insa realitatea este alta. Actualmente, indicatorii productivitatii
muncii §i ai rentabilitatii productiei in acest sector sunt mai reduse decat in alte sectoare. Pe de alta
parte, agricultura ocupa un loc de baza in structura economieinationale sila formarea produsului intern
brut national. Aceste neconcordante au determinat necesitatea unui studiu al rentabilitatii productiei
agricole, In general, dar sial carnii de suine, in particular.

Sectorul de crestere a suinelor din Republica Moldova asigura in proportie de 90 la suta cererea
pietei interne. Desi aceasta situatie este una favorabild pentru sector din punct de vedere cantitativ,
cresterea suinelor se realizeaza cu folosirea resurselor costisitoare, fiabilitate scazuta a echipamentelor.
Acestea genereaza In continuare un nivel scazut al rentabilitétii productiei.

Problemele eficientei productiei de suine (rentabilitatea ramurii) sunt insuficient reflectate in
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publicatiile savantilor autohtoni. Scopul studiului dat rezida in a analiza nivelul rentabilitatii productiei de
suine si a determina méarimile de influenta a indicatorilor laun nivel de rentabilitate determinat competitiv

producatorilor de carne de suine.

MATERIAL SI METODA

Informatiile financiare de la intreprinderile supuse studiului au fost sistematizate in functie de nivelul
greutatea medie a unei porcine la sacrificare; nivelul rentabilitatii (Tab. 1).

Conform calculelor efectuate, din cele 195 de intreprinderi analizate, doar 140 au fost considerate
ca fiind rentabile. La gruparea acestor Intreprinderi s-au folosit intervalele de grupa deschise prin care
marimea minimald i cea maximala a caracteristicii de grupare nu se cunoaste, aceasta modificandu-
se neuniform printr-o variatie mare. Pentru prima grupa au fost studiate 50 de intreprinderi, pentru
grupa a doua — 47 de intreprinderi, pentru grupa a treia — 43 de intreprinderi. intreprinderile au fost
clasificate conform marimilor indicatorului de referinta in descrestere.

La elaborarea acestui studiu au fost folosite metoda monografica, observarea si regresia liniara.
Materialul factologic a fost colectat de la intreprinderile agricole in decursul cercetarilor in cadrul
proiectului de cercetare ,,Determinarea marimilor de influenta a factorilor asupra modificarii eficientei
cresterii suinelor pentru carne in conditiile de liberalizare a pietii interne in anii 2012-2013” din cadrul
Programului de Stat ’Dezvoltarea competitivitatii §i cresterea economica durabila in contextul economiei
bazate pe cunoastere, dezvoltarii si integrarii regionale si europene”.

REZULTATE SI DISCUTII

Sistematizand datele obtinute in tabelul 1, conform celor 4 criterii, constatdm cd marimea tuturor
indicatorilor (mai cu seama cel al rentabilititii) variazi. Pentru gruparea intai drept indicator de referinta
a servit sporul mediu zilnic al unei suine. Modul de determinare a intreprinderilor in cauza s-a axat pe
semnificatia indicatorului de referinti. In acest context constatim ci pentru intreprinderile din grupanr.
1 sporul mediu zlnic este mai redus comparativ cu grupele nr. 2 sinr. 3. Observam o majorare semnificativa
a numarului mediu de zile furajate, iar greutatea unei suine la sacrificare fiind mai redusa in celelalte
grupe. Chiar dacé indicatorii mentionati se modifica direct proportional cu nivelul rentabilitatii, acest
indicator are cea mai mare valoare (12%) In comparatie cu celelalte grupe. Aceastd situatie atesta
disproportionalitatea corelarii indicatorilor din aceastd grupa. Cel mai sporit nivel al sporului mediu zilnic
in masa vie se constatd in grupa nr. 3, circa 368 grame. Un asemenea nivel depaseste norma optimala,
insé analizand nivelul rentabilitatii acestei grupe constatim ca este doar la nivelul de 10,3%. Prin urmare,
sporul mediu zilnic n greutate a uneisuine efectiv nu poate sa asigure i un nivel al rentabilitatii optime.

Alt indicator ce ne atestd nivelul eficientei productiei la intreprinderi este numarul mediu de zile-
hrana care variaza de la 289 pentru prima grupa pana la 388 in grupa nr. 3. Grupa cu cel mai apropiat
nivel de cerinte optimale zootehnice este cea de-a doua. Insa pentru aceasti grupa nivelul rentabilitatii
este redus, de doar 10,9%, ceea ce nu poate fi considerat efectiv pentru cresterea suinelor la carne.
Valoarea indicilor in cea de-a doua grupa scoate in evidentd ponderea cea mai inaltd a consumurilor de
furaje in totalul consumurilor — 79%. Prin urmare, numarul de zile furajate nu poate fi considerat un
criteriu optimal la eficientizarea producerii carnii de suine.

La analiza intreprinderilor conform criteriului de greutate medie a unei suine in masa vie constatam
ca grupa cu valori optimale este grupa a doua. Totusi, indicatorii pentru aceasta grupa nu au atins
nivelul optim al eficientei producerii, indeosebi nivelul rentabilittii economice — 9%, numarul de zile
furajate fiind de 322. Neomogenitatea datelor in aceastd grupa nu ne permite sa determinam in mod
obiectiv eficienta procesului de producere a cérnii de suine.

Al patrulea criteriu de referinta a fost nivelul de rentabilitate. Se constata cd odata cu sporirea
nivelului de rentabilitate, costul productiei se reduce, dar sporeste profitul la 1 q productie si ponderea
consumurilor de furaje in costul productiei. Rezultatele obtinute arata ca cea mai inalta rentabilitate
este la nivelul de 21,4%. Marimile indicatorilor din aceasta grupa reflecta cele mai optimale valori,
ceea ce induce spre aplicabilitatea ei pentru studiul propus.
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Pentru determinarea intensitatii legaturii factorilor cu nivelul rentabilitatii vom utiliza metodaregresiei
si a corelatiei. La prima etapa de analizd vom aplica regresia liniara multipla cu scopul identificarii
relatiei dintre costul unitar si elementele lui — costuri privind retributia muncii, inclusiv contributii de
asigurari sociale de stat obligatorii i prime de asigurare obligatorie de asistentd medicala, costurile
furajelor, costurile medicamentelor de uz veterinar.

In rezultatul prelucrarii matematice cu ajutorul modelului regresiei liniare multiple s-a constatat ca
coeficientul multiplu de corelatie are o valoarea de 0,894 sau 89%, ceea ce demonstreaza o legatura
pronuntata dintre variabila dependenta— costul 1 q productie si variabilele independente - consumuri
privind retributia muncii, consumuri de furaje, consumuri de uz veterinar.

Coeficientul de determinare este de 0,79 sau 79% si exprima cota parte a costurilor mentionate la
formarea costului unitar. Pornind de la expresia generald a modelului regresiei liniare multiple:

y=oa+ox +0,x,+...+a, x, +¢& (D
determindm ecuatia de regresie liniara multipla axata pe datele modelului obtinut.

v =402,565 +1,794x1 +0,730x> +...+1,160x 2)

Coeficientii de regresie ne demonstreaza urmatoarele:

- majorarea cu 1 leu acosturilor privind retributia muncii conduce la majorarea costului unui chintal
de carne cu 1,79 lei;

- cresterea cu 1 leu a costurilor de furaje se soldeazi cu majorarea costului unitar pentru un chintal
de carne cu 0,73 lei;

- cresterea cu 1 leu a costurilor medicamentelor de uz veterinar are ca urmare o majorare a costului
unitar de carne cu 1,16 lei.

In baza rezultatului obtinut in relatia (2) putem afirma ca nivelul costului unitar al productiei de
carne este influentat preponderent de costurile privind retributiamuncii i costurile medicamentelor de
uz veterinar. Prin urmare, eforturile crescatorilor de suine trebuie sa fie orientate spre reducerea
acestor cheltuieli.

Pentru a determina influenta factorilor este necesar de calculat coeficientii de elasticitate. Aceasta
sarcind se solutioneaza cu ajutorul urmatoarelor relatii:

pentru costurile privind retributia muncii:

333
E =1,794x——=0,21
! 2813 )
pentru costurile furajelor:
2094
E, =0,730x—— =0,54
: 2813 “)
pentru costurile medicamentelor de uz veterinar:
243
E,=1160x ——=0,1
: 2813 )

Marimea coeficientilor de elasticitate obtinuti reflectd urmatoarele tendinte:

- in cazul reducerii cu 1% a costurilor privind retributia muncii se reduce si costul unitar al carnii, dar
numai cu 0,21%;

- micsorarea in cuantum de 1% a costurilor furajelor va reduce costul unitar al productiei de carne
cu 0,54%;

- diminuarea in proportie de 1% a costurilor medicamentelor de uz veterinar conduce la reducerea
costului unitar al carnii cu 0,1%.

Analizand gradul de corelatie dintre variabilele independente si variabila dependentd constatdm ca
cea mai puternicd legdturd exista in relatia yx, si yx,. Acest fapt este confirmat si de calculele de mai
sus. Relatiile factoriale x x, si x x, demonstreaza o legatura indirectd. Aceasta inseamna cd odatd cu
majorarea unuia dintre factori, celdlalt descreste in aceeasi masurd. De exemplu, concomitent cu
majorarea costurilor la furaje, se vor micsora costurile privind retribuirea muncii. insi marimea costurilor
totale va raimane nemodificata. Aceasta tendinta trebuie sd serveascad drept un argument economic
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concludent pentru producatorii de carne de suine cu scopul majorarii costurilor la furajela 1 q productie.

In continuare vom analiza nivelul rentabilitatii, aplicAnd acelasi model al regresiei liniare multiple,
conform rezultatelor obtinute In urma prelucrarii statistico-matematice a informatiei selectate.

Drept variabila dependenté a servitnivelul de rentabilitate, iar ca variabile independente —profitul la
1 q de productie si costul a 1 q de productie de carne.

Rezultatele obtinute atesta faptul ca coeficientul multiplu de corelatie este egal cu 0,99. Prin urmare,
exista o legatura semnificativa intre nivelul rentabilittii la 1 q de productie si variabilele dependente.
Coeficientul de determinare multiplu constituie 0,99, ceea ce ne demonstreaza ca abaterea nivelului
rentabilitatii la 1 q de productie de carne este influentata de variabilele dependente in marime de 99 %.
Aceasta confirma alegerea statistica corectd a variabilei dependente 1n raport cu variabilele independente.

Ecuatia regresiei multiple a acestui model poate fi prezentata prin relatia:

v =11,333+0,038x1—0,00413 x> (6)

Rezultatele obtinute cu ajutorul acestei relatii (6) demonstreaza ca odatd cu sporirea cu 1 leu a

profitului brut calculat la 1 q productie, nivelul rentabilitatii se majoreaza cu 1 %. Reducereacu 11leu a

costului unui chintal de productie va conduce la reducerea nivelului rentabilitdtii cu 0,0043 %. Conform

brut si costul productie) este semnificativa. insi corelatia dintre costul productiei si nivelul rentabilitatii

este indirectd. Aceasta Inseamna cé odata cu reducerea costului unitar al carnii, nivelul rentabilitatii se
reduce. Inlocuind valorile obtinute in relatia (6) obtinem urmatoarea relatie:

¥ =11,333+(0,038x274,1) - (0,00413x2713,4) (7)

Rezultatul obtinut se compara cu cel determinat real pe totalitatea de intreprinderi:

10,6H~10,9

Calculele de mai sus demonstreaza corectitudinea indicatorilor determinati in studiul dat. Aceasta
constatare ne permite de a prognoza in continuare nivelul rentabilitatii competitive, avand in vedere
cerintele actuale si tendintele regionale si mondiale 1n activitatea de crestere a suinelor pentru carne.

Nivelul rentabilitatii medii obtinute pe esantionul de 140 de Intreprinderi constituie 10,6 %. Un
asemenea nivel al rentabilitatii, evident, nu este suficient pentru asigurarea unei activitati de producere
suficiente in domeniul cresterii suinelor pentru carne. Acest nivel nu contribuie la acumularea valorii
adaugate la Intreprinderi, nu creeaza premise pentru o reproductie largita i nu este competitiv in raport
cu productia importata.

Date fiind tendintele actuale ale ramurii de crestere a suinelor de carne, cerintele tehnologice, de
comercializare §i particularitatile de producere, in baza calculelor prezentate se propune modelul
economic de obtinere a rentabilitatii de 25 %. Un asemenea nivel ar asigura o competitivitate sporita a
productiei de carne de suine autohtone in comparatie cu productia importata, ar permite producéatorilor
de a-si largi activitatea prin atragerea unor credite bancare in scopul imbunatatirii utilajului tehnologic.

In tabelul de mai jos prezentam marimile prognozate pentru indicatorii de determinare a nivelului
rentabilitatii de 25 %.

Tabelul 2. Indicatorii prognozati ai nivelului rentabilitatii producerii carnii de suine pentru
intreprinderile din Republica Moldova pentru anul 2014

Indicatorul Semnificatia
1. Sporul mediu zilnic, g 320
2. Numarul mediu de zile furajate 337
3. Greutatea medie a unei porcine la sacrificare, kg 108
4. Costul 1 qde productie, lei 2444
5. Ponderea costurilor la furaje in costul productiei, % 80
6. Ponderea costurilor medicamentelor de uz veterinar in costul productiei, % 5
7. Profitul brut in calcul la 1 g, lei 620
8. Rentabilitatea, % 25

Datele prezentate in tabel sunt relevante pentru toate tipurile de gospodarii autohtone orientate spre
obtinerea unei rentabilitati competitive la cresterea suinelor de carne.
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CONCLUZII

Analiza n baza nivelului de rentabilitate atesta ca odata cu sporirea nivelului rentabilitatii se reduce
costul productiei, sporeste profitul in raportcu 1 q de productie si se majoreazi ponderea cheltuielelor
pentru furaje in costul productiei.

Nivelul costuluiunui chintal de productie este influentat preponderent de costurile privind retributia
muncii i costurile medicamentelor de uz veterinar.

Nivelul rentabilitatii productiei in cuantum de 25 % poate fi considerat optim pentru dezvoltarea
durabild a ramurii de crestere a suinelor de carne in Republica Moldova si rezonabil pentru majoritatea
intreprinderilor din sectorul agrar.
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