e BT
. I
Y

}

o LRt R T T T

1

R AR e B

............. wbrens

ISSN 1857-0003

Stiinta

=

* Agrarian science #

Stiinta agricol

=

Agrarian science #



Revista apare din anul 2005

(Fondatori: o
| Universitatea Agrard de Stat din Moldova

Redactor-gef

Gheorghe CIMPOIES,
doctor habilitat, profesor universitar,
academician al ASM

Redactor-sef adjunct

Nicolae STARCIUC,
doctor habilitat, profesor universitar interimar

Colegiul de redactie

lon HABASESCU,

doctor habilitat, membru corespondent al ASM
Vasile VRANCEAN,

doctor, conferentiar universitar
Gerard JITAREANU,

doctot, profesor universitar (Romania)
Radu SESTRAS,

doctor, profesor universitar (Romdnia)
Florin STANICA,

doctor, profesor universitar (Romdnia)
Victor SEREMET,

doctor habilitat, profesor universitar
Alexandru FRECAUTEANU,

doctor habilitat, profesor universitar
Nicolae EREMIA,

doctor habilitat, profesor universitar
lon BACEAN,

doctor, conferentiar universitar

Oleg HORJAN,

doctor, conferentiar universitar

Redactor-coordonator
Viorica LUPU
Revizuire text in limba engleza

Nina PUTUNTEAN

Adresa redactiei:

Universitatea Agrara de Stat din Moldova
str. Mircesti 44, Chisindau, MD 2049

Tel.: 022 312258; Fax;: 37322 312276
E-mail: stiintaagricola@uasm.md

The journal has been published since 2005

Founders:

State Agrarian University of Moldova

Institute of Agricultural Technique ,Mecagro”

Editor-in-Chief
Gheorghe CIMPOIES
Doctor Habilitatus, Professor, Academician of the
Academy of Sciences of Moldova

Deputy Editor-in-Chief

Nicolae STARCIUC,
Doctor Habilitatus, Professor

Editorial Board

lon HABASESCU,

Doctor Habilitatus, Corresponding Member of the Academy of
Sciences of Moldova

Vasile VRANCEAN,

Ph. D., Associate Professor

Gerard JITAREANU,

Bh. D., Professor (Remania)

Radu SESTRAS,

Doctor Habilitatus, Professor (Romania)
Florin STANICA,

Doctor Habilitatus, Professor (Romania)
Victor SEREMET,

Doctor Habilitatus, Professor
Alexandru FRECAUTEANU,

Doctor Habilitatus, Professor

Nicolae EREMIA,

Doctor Habilitatus, Professor

lon BACEAN,

Ph. D., Associate Professor

Oleg HORJAN,

Ph. D., Associate Professor

Coordinating Editor
Viorica LUPU
English-Language Style Edition
Nina PUTUNTEAN

Address:

State Agrarian University of Moldova
44 Mircesti Street, Chisinau, MD 2049
Phone.: 022 312258; Fax: 37322 312276
E-mail: stiintaagricola@uasm.md



UNIVERSITATEA AGRARA DE STAT DIN MOLDOVA
ISSN 1857-0003

http://www.uasm.md/ro/stiintaagricola

AGRARIAN SCIENCE

STIINTA AGRICOLA

Nr. 1
2015

Chisinau 2015



CUPRINS

Gh i

RUSU, Pantelimon BOROZAN, Simion MUSTEATA,
SPANU, Valentin STIRBU

Modificarea hibrizilor simpli de porumb timpuriu realizati in

modelul heterotic Reid lodent X Bsss-b37 .

Tatiana SESTACOVA, lon GI‘SCA,AIiona CUCEREAVII,
Olesea TABARA

Evaluarea gradului de sterilitate la floarea-soarelui...........ccccooeveieiiiinennne

A.A. TOCTOJIATU
Oco6eHHOCTV CenekLmny 03MMOMN MLUEHULIbI B yCroBusix 6enbLKoin ctenu
Ha (hOHe YCUNEeHNS KOHTUHEHTaNbHOCTU U HECTaOUMBLHOCTY KNUMATA ...........

M.M. KOPXOBA
dopmMUpoBaHMEe OCHOBHbIX 3N1EMEHTOB NPOAYKTVBHOCTN COPTOB
NLUIEHLbl 03UMOM B 3aBUCUMOCTH OT CPOKOB CEBA W HOPM BbiCeBa
B YCIIOBUSIX KO)KHON CTenu YKpauHbl

T.H. NEQALI
BpenoHOCHOCTL KOpHEBbIX rHUME MLLEHMLbI 03UMOiA B YCITOBUAX
CEeBEepHOIA YacTu cTenu YKpauHsl ..............

J1.M. MAKCULLKO
Okonoruyeckas pornb G1oynobpeHuii B CoxpaHeHnn rymyca un

npenoTrepalleHns NPOHNKHOBEHNA UHBA3UN BIMOYBY .........cccuiiiiiiiiiieiiiiiiieiiias

lon BACEAN, Marius :I'ARANU
Rezultatele inventarierii emisiilor directe de N,O de la aplicarea in
solurile agricole ale Republicii Moldova a ingrasamintelor minerale si
organice in perioada 1990-2012 .............
Nina FRUNZE
Impactul antropic asupra formarii fractiei aminoacidice a azotului si
rezervelor sale ..............
Silvia Brindusa HAMBURDA, Neculai MUNTEANU,
Vasile STOLERU, Gabriel Ciprian TELIBAN
Influeta epocii de infiintare asupra productiei de fasole mare fin trei
sisteme de intercropping ...........
Marcela CHIHAI, Nicolaie BUJOREANU
Gradul de modificare a valorii unor indici biochimici la fructele de mar,

in functie de temperatura de pastrare aplicata ................cccccciiiiiiiicnnne,

Valerian BALAN, Sergiu VAMASESCU

Efectul fertilizarii foliare si raririi fructelor asupra recoltei la

soiul de mar Florina ..............
Tudor NASTAS, Natalia RAILEANU, Valeria CHEPTINARI,
Gheorghii ROSCA

Estimarea feromonilor sexuali a unor specii de buha, sintetizati dupa

schemele modificate ............
W.H. J3IOBEHKO,3.P. 3PMAHTPAYT

Mpon3BoaUTENbHOCTL CaxapHO CBEKITbl B 3aBUCMMOCTU OT MPUMEHEHNs!

BHEKOPHEBOW MOAKOPMKU MUKPOYA0GPEHUAMM 11 CPOKOB YOOPKY ...
M.H. NOMNMoBA

BuHopenbyeckas otpacnb YkpauHbl - Npo6rneMbl U My UXPELLEHUS ................

Victor POPESCU, Viorel ROTARI

Aprecierea nivelului de fiabilitate a sistemelor electrice ...........ccccooiniiiiiiiee

J1. BOJIKOHOBMHY, M. KYLLUHWUP, A. BOJIKOHOBUY,
N. KWPUSIK, A. 10MA

MeToauka pa3paboTkn yHUULIMPOBaHHO CUCTEMbI 3N1IEKTPOOGOPYA0BaHUSA

3HeprocbeperatoLL VX TEXHONMOMYECKUX IMHWIA 06paboTKM Mornoka
Savva BALANESCU, Eugen VOINITCHI

Eficacitatea probioticelor in tratamentul gastroenteropatiilor

la puii broiler ............
Ana MACARI

Influenta remediului Bior asupra unor parametri ai endotoxicozei si

dipeptidelor histidinice in serul sanguin la puii broiler ..............cccccceeiiinennne
Diana ZAITCEVA

Efectul suplimentarii hranei cu diferite forme de seleniu, iod, zinc si

o - tocoferol asupra unor indici bioproductivi, hematologici si ai

statutului antioxidant la puii broiler ..........
Ruslan ANTOCI

Monitoringul coloniilor microbiene izolate de la carcasele de bovine,

ovine i porcine ..............
E.IO. F'YMUHCKAS, T.A. J1YT10J10B

BonesHn penpoayKTMBHON CUCTEMbI KOPOB, MPOGUNAKTMKA U NIEYEHME .............
J1.M. BYYAUKWUA, H.H. MATBUEHKO, A.B. BALEHKO

MxTronatonornyeckas CUTyaLums Ha BOAOXpaHUIULLLAX

[lHenpoBckorokackaga ..............
Maria GRIGORAS

Perceptiile noii generatii de consumatori asupra produselor

agroalimentare ecologice ................
Liudmila TODOROVA

Modemization of the agricultural production based on intensified

innovation processes ...............
Artur GOLBAN

The role of financial services in increasing the competitiveness of the

horticultural sector of the Republic of Moldova ............cccceeeiiiiiiiiiicee
AA. CEfOB

TeHOeHLMM 3KOHOMUYECKOTO Pa3BUTUS CEMbCKOXO3ANCTBEHHbBIX

npeanpusiTMii YkpauHbl v JOHELIKOA OBNACTY ...c..cevveviiieiieieienie e

.24

.. 61

101

12

19

125

136

CONTENTS

Gh i

RUSU, P li BOROZAN, Simion MUSTEATA,
SPANU, Valentin STIRBU

The modification of single cross hybrids of early maize from heterotic
patern Reid lodent X Bsss-b37 .. .

Tatiana SESTACOVA, lon GISCA Aliona CUCEREAVII,
Olesea TABARA
Evaluating sunflower sterility degree

A.A. POSTOLATI
Peculiarities of winter wheat breeding in conditions of Balti steppe under the
strengthening continentality and instability of climate

M. M. KORKHOVA
Formation of basic yield components of the winter wheat varieties
depending on the planting dates and seeding rates under
conditions of the southem steppe of Ukraine

T.N. PEDASH
Harmfulness of the winter wheat root rot under conditions of the
northem part of Ukraine steppe

L. M. MAKSISHKO
Ecological role of biofertilizers in the preservation of humus and
prevention of the invasion penetration into the soil

lon BACEAN, Marius TARANU
The results of direct N,O emissions inventory issued from the
mineral and organic fertilizers applied to the agricultural soils of the
Republic of Moldova over the period 1990-2012

Nina FRUNZE
Anthropic impact on the formation of the amino acid fraction of
nitrogen and its reserves

Silvia Brindusa HAMBURDA, Neculai MUNTEANU,
Vasile STOLERU, Gabriel Ciprian TELIBAN

Influence of the establishment date on the yield of runner

bean in three intercropping systems .........
Marcela CHIHAI, Nicolaie BUJOREANU

Modification degree in the value of some biochemical indices of apple fruits

depending on the applied storage temperature
Valerian BALAN, Sergiu VAMASESCU

The effect of foliar fertilization and fruit thinning on the yield of

Florina apple trees ............
Tudor NASTAS, Natalia RAILEANU, Valeria CHEPTINARI,
Gheorghii ROSCA

The assessment of sex pheromones of some noctuid moth species,

synthesized by modified schemes
LN. DZYUBENKO, E.R. ERMANTRAUT

The productivity of sugar beets depending on foliar treatment with

microfertilizers and harvesting time ...
M.N. POPOVA

The winemaking sector of Ukraine — problems and solutions to them
Victor POPESCU, Viorel ROTARI

Assessing the reliability level of electrical systems ..........cccooiviiiiiiiiiicies
L.F. VOLCONOVICI, M.G. CUSNIR, A.L. VOLCONOVICI,
V.E. SLIPENCHI, O.G. STIOPCA, I.I. CHIRIAC, A.G.POPA

A procedure to develop an unified system of electrical equipment of the

energy-saving technological lines for milk processing ...........ccccccevveriiiiiencnnns
Savva BALANESCU, Eugen VOINITCHI

The efficiency of probiotics in the treatment of gastroenteropathies in

broiler chickens .............
Ana MACARI

The influence of bior remedy on some parameters of endotoxicosis and

histidine dipeptides in broiler chickens
Diana ZAITCEVA

The effect of feed supplementation with different forms of selenium,

iodine, zinc and a-tocopherol on some bioproductive,

hematological and antioxidant status indices in broiler chickens
Ruslan ANTOCI

Monitoring of the microbial colonies isolated from cattle,

sheep and pig carcasses .............
E. Yu. GUMINSKAYA, T.A. LUPOLOV

Reproductive system disease in cows, prophylaxis and treatment .....................
L.P. BUCHATSKYI, N.N. MATVIENKO, A.V. VASCHENKO

Ichthyopathological situation of the Dnieper

cascade resenvoirs .............
Maria GRIGORAS

The perceptions of the new generation of consumers towards

ecological food products
Liudmila TODOROVA

Modemization of the agricultural production based on intensified

innovation processes ..............
Artur GOLBAN

The role of financial services in increasing the competitiveness of the

horticultural sector of the Republic of Moldova ............cccceeiiiiiiiiiiceee
A.A. SEDOV

The trend of economic development of the agricultural enterprises from

Ukraine and Donetsk region ............

.47

.. 125



Stiinta agricola, nr. 1 (2015)(3-9)

CZU 633.15:631.527.5

MODIFICAREA HIBRIZILOR SIMPLI DE PORUMB
TIMPURIU REALIZATI iN MODELUL HETEROTIC
REID IODENT X BSSS-B37

Ghenadie RUSU, Pantelimon BOROZAN, Simion MUSTEATA,
Valentina SPANU, Valentin STIRBU
Institutul de Fitotehnie "Porumbeni”, Republica Moldova

Abstract. This paper presents the results of a research dedicated to the modification of single cross maize
hybrids within the heterotic pattern Reid Iodent x BSSS-B37 based on related lines and crosses. The replacement
of a weak parent in the hybrid combination with a performant line resulted in more competitive early maize
hybrids. Some related crosses were found to be efficient for improving seed production and for keeping the
uniformity of morphological characters, as well as grain yield and moisture at the level of the initial hybrid
combination. Our findings revealed the importance of combining ability for grain yield and moisture in the
prediction of performant single cross maize hybrids. For the related crosses, the uniformity of main characters in
hybrids correlated with the level of heterosis per se, is also significant.

Key words: Zea mays; Hybrids; Inbred lines, Related crosses; Agronomic traits; Maize; Moisture content;
Yield.

Rezumat. Studiul de fata reflecta rezultatele cercetarilor consacrate modificarii hibrizilor simpli de porumb din
modelul heterotic Reid Iodent x BSSS-B37 in baza liniilor si incrucisarilor inrudite. Inlocuirea formei parentale
slabe in combinatia hibrida cu o linie performanta a dus la crearea unor hibrizi de porumb timpuriu mai competitivi.
Pentru imbunatatirea producerii de seminte si pentru pastrarea uniformitatii caracterelor morfologice, productiei
si umiditatii boabelor la nivelul formulei initiale, eficiente s-au dovedit a fi unele incrucisari Inrudite. S-a constatat
importanta capacitatii de combinare dupa nivelul de productie si de umiditate a boabelor la prognozarea hibrizilor
simpli performanti. Pentru incrucisarile inrudite este semnificativa, de asemenea, si uniformitatea principalelor
caractere in hibrizi, corelatd cu nivelul de heterozis per se.

Cuvinte-cheie: Zea mays, Hibrizi; Linii consangvinizate; Incrucisari inrudite; Caractere agronomice; Porumb;
Continut de umiditate; Productivitate.

INTRODUCERE

Réspandirea hibrizilor simpli de porumb, inclusiv din grupa de maturitate timpurie, a determinat, in
special, sporirea capacitatii de productie, toleranta la densitati inalte i pretabilitatea la recoltarea
mecanizata. Fiind rezultatul incrucisarii a doua linii cu homozigotie ridicata, acest tip de hibrizi asigura
o uniformitate perfecti a plantelor cu aspect comercial atractiv. in pofida acestor avantaje, producerea
de seminte la hibrizii simpli de porumb este mai putin eficienta in comparatie cu formulele de hibridare
duble sau triple din cauza potentialului inferior de productie si instabilitatii recoltelor la liniile
consangvinizate. In literatura de specialitate sunt descrise unele modalititi de imbunatitire a formelor
parentale ale hibrizilor performanti. Procedura recomandata de cercetatorul G.S. Galeev (1961), cu
denumirea “metod vstavki”, consta in inlocuirea liniei slabe din formula hibrizilor dubli cu o versiune
mai superioara, a cirei eficientd a fost demonstrata in multiple cercetari (Ctiémij, I.P., Morgun, V.V.
1990; Domasnev, P.P. et. al. 1992; Garbur, 1.V. 1972). Rezultatele credrii liniilor surori/inrudite, clasificarea
acestora in grupe inguste de germoplasma si utilizarea modelelor heterotice au favorizat procesul de
sintetizare a hibrizilor simpli A xB sau AxB, prin inlocuirea unei forme parentale si a hibrizilor simpli
modificati (AxA,)xB sau (AxA)xB, prin intermediul incrucisarilor inrudite (Sarca, T. 2004). Hibrizii
simpli modificati in baza formei materne AxA, poseda capacitate de productie si stabilitate mai inaltd
in sectoarele de multiplicare, plasandu-se dupa recolte si uniformitate a plantelor mai aproape sau
chiar la nivelul formulei de hibridare initiala (Kovacs, 1. 1970; Mirza, V. 2014; Palaversic, N.D., Roic,
.M. 1971). Modificarea hibrizilor performanti prin ambele proceduri permite pastrarea modelului
heterotic consacrat, obtinerea unor rezultate practice intr-o perioada mai scurta si inlesneste producerea
semintelor comerciale.

Scopul acestei lucrari, ca parte componentd a unei teze de doctorat, constd in argumentarea
procedeelor de modificare a formulelor performante ale hibrizilor simpli de porumb timpuriu.
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MATERIAL SI METODA

Cercetarile au fost efectuate cu liniile consangvinizate 4234/98, 1234/06, 1112/07, MKP60, MKP61,
MKP62, MKP63 si MKP64, clasificate conform datelor pedigreului in grupa de germoplasma Reid
Todent. In cadrul acestora s-au sintetizat 16 incrucisari inrudite, care impreun cu liniile consangvinizate
respective, s-au folosit ca forme materne ale hibrizilor. in calitate de forme paterne s-au utilizat liniile
3550/03, MKP70, MKP71 si MKP711 din grupa heterotica alternativa BSSS-B37. Materialul biologic a
fost studiat pe parcursul anilor 2010-2014 in culturi comparative de orientare (parcela de 9,8 m? in doua
repetitii) dupa caractere agronomice valoroase. Toleranta la temperaturi scazute s-a determinat in
experiente semanate in 3 termene (1, 10 si 20 aprilie), in conditii termice suboptimale, pe parcele de 3,5
m?, in doua repetitii. Repartizarea boabelor in 4 fractii s-a efectuat cu utilizarea sitelor de laborator de
dimensiuni identice cu ale echipamentului de calibrare de la uzinele de prelucrare a semintelor. Determinarea
capacitatii de combinare a formelor parentale a fost efectuata in incrucisari sistemice de tip topcross,
experimentate In culturi comparative de orientare. Hibrizii cu performante s-au studiat ulterior in culturi
comparative de preconcurs (parcela 9,8 m? in trei repetitii), concurs (parcela de 9,8 m? in sase repetitii) si
ecologice in doua localititi din Republica Belarus si 3—4 localititi din Republica Moldova. In culturi
comparative mostrele studiate au fost divizate in grupe de maturitate timpurie (FAO 190-240) si semitimpurie
(FAO 250-300) pentru export in zonele nordice si semitimpurie pentru zonele sudice. Mentionam ca la
cercetarile in culturi comparative de concurs, efectuate de catre laboratorul de testare a hibrizilor, in
calitate de martori s-au folosit hibrizi autohtoni omologati si de origine straina.

Experientele s-au realizat in conformitate cu metodologia traditionald, datele experimentale s-au
prelucrat prin metoda analizei dispersionale a diferentei-limita (DL ). Indicii de heterozis (H) si a
diversitatii genetice (DG), coeficientii de corelatie (r) si variatie (V), efectele capacitatii generale de
combinare (gi) s-au calculat in baza formulelor utilizate in practica de ameliorare.

REZULTATE SI DISCUTII

Lucrarile de selectie efectuate anterior au constatat performantele hibridului 4234/98x3550/03, realizat in
modelul heterotic Reid Iodent x BSSS-B37, dupa un sir de indici ameliorativi, inclusiv productia de boabe si
precocitatea. Fiind testat in culturi comparative de concurs, hibridul a fost eliminat din cauza umiditatii inalte
a boabelor si a continutului scizut de substanti uscati in masa de insilozare. In scopul imbunatatirii formulei
concrete, in cercetdri au fost incluse liniile consangvinizate noi din colectia operationala a laboratorului
destinate ameliorarii porumbului pentru zonele nordice. Modificarile s-au efectuat prin inlocuirea ambelor
forme parentale cu versiuni mai performante dupa productie si umiditate a boabelor, capacitate generala si
specifica de combinare. O altd modalitate de modificare a constat in utilizarea Incrucisarilor inrudite ca
forme materne cu consecinte directe asupra eficientei producerii de seminte in loturile de hibridare.

Rezultatele studierii liniilor consangvinizate (Tab. 1) demonstreaza prezenta unor variante cu valori
semnificativ superioare martorilor 4234/98 si 3550/03 dupa ritmul de crestere a plantulelor 1n faza de 6-7
frunze — 1234/06, MKP60, MKP61, MKP62, MKP71. Diferente statistic asigurate dupa durata fenofazei
,rasarit— infloritul paniculelor” au inregistrat 1234/06 (-2,3 zile), MKP60 (-2,0 zile) si MKP63 (+1,7 zile).
La linia MKP63, aparitia stigmatelor (matasitul) s-a semnalat cu 3,3 zile mai tarziu, iar la 1234/06, 1112/
07, MKP60, MKP61 si MKP711 faza maturizarii fiziologice (aparitia stratului negru la baza boabelor) a
fost mai scurtd. Mentiondm cé majoritatea liniilor se caracterizeaza prin inflorit sincronic al organelor
reproductive si doar la MKP63, MKP64, MKP70 persista, in unii ani, fenomenul protoandriei cu un
decalaj de 2—4 zile de la aparitia stigmatelor. Durata fenofazei ,,matasit — maturizare” a variat de la 42,6
zile (MKP61) péna la 47,8 zile (4234/98) si acest indice a servit ca indicator al ritmului de pierdere a
umiditatii boabelor. Liniile MKP61, 1234/06 si MKP711, care cedeaza mai rapid apa din boabe dupa
maturitatea fiziologica, s-au caracterizat prin 43—44 zile a duratei fenofazei ,,matasit — maturizare”.

Remarcam faptul cé conditiile climaterice, in special ale anului 2012, cu temperaturi nalte ale
aerului in faza de ceara—maturizare, au redus umiditatea boabelor la recoltare, care a variat in intervalul
12,3-14,4%. Pe fond natural, cota plantelor atacate de taciunele prafos (Sorosporium reilianum) a
atins valori medii maxime de 0,6% (1234/06), pe cand toleranta la taciunele comun (Ustilago maydis)
a semnalat o diferentiere semnificativa. Liniile grupei de germoplasma BSSS-B37 au manifestat
sensibilitate maxima la taciunele comun in anul secetos 2012, cu valori de la 12,5% (3550/03) pana la
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Tabelul 1. Caracteristica liniilor consangvinizate dupa principalii indici ameliorativi
media 2010-2014)

, Zile péni la Plante cu | Rrangu cae
. Ritm de taciune, % © 5 L Productia
Cifrul .= . o[ Umiditatea
liniilor | S5 matu- = 2 [voatelor, % [ 22 po | Umi-
not  Ninflorit | matasit | izare | comun | prafos = t/ha ductie | ditate
4234/98 6,7 60,5 59,9 107,7 0,6 0,0 ]190,0 14,4 3,02 3 2
1234/06 7,3 58,2 58,8 102,8 0,7 0,6 |178,6 13,0 3,58 2 1
1112/07 6,8 59,2 59,0 | 1035 1,8 0,2 171,5 13,1 3,34 3 1
MKP60 7,4 58,5 58,5 1048 1,6 0,2 169,5 13,2 4,19 2 2
MKP61 7,4 59,2 59,9 102,5 0,8 0,4 [191,5 12,8 3,59 1 1
MK P62 7,4 61,3 61,3 106,5 0,7 0,3 195,5 13,5 3,95 1 3
MKP63 6,3 62,2 63,2 108,8 39 0,0 [192,7 13,1 4,90 1 2
MK P64 7,1 59,8 60,8 104,6 0,5 0,2 162,6 13,1 4,68 1 3
3550/03 6,9 60,1 60,2 107,8 49 0,0 |[164,3 13,9 4,02 3 3
MKP70 6,7 60,2 61,3 107,0 9,5 0,2 179,1 13,3 3,55 1 2
MKP71 7,4 59,4 59,5 106,3 8,3 0,0 ]179,0 12,4 3,70 1 1
MKP711 6,7 59,4 60,2 1045 7,5 0,0 177,4 12,3 3,24 2 1
Media_ | 7.00 | 59.83 | 6021 | 1055 | 34 | 018 [1793] 132 381
D105 046 | 1,36 | 1,42 | 2,81 12,42] 098 0,41

44,2% (MKP70). Germoplasma Reid lodent s-a dovedit a fi tolerantd fatd de acest patogen, mai
predispuse fiind liniile MKP63-3,9%, 1112/07-1,8% si MKP60-1,6%. Prin talie inalta a plantei (190-
196¢m) s-au evidentiat 4234/98, MKP61, MKP62, MKP63, prin talie medie (170—170cm)—1234/06,
1112/07, MKP60, MKP70, MKP71, MKP711 si prin talie joasa (163—164 cm) — MKP64, 3550/03.
Productia medie a boabelor, cu interval de incredere 3,40—4,22 t/ha, a fost semnificativ mai joasa la
liniile consangvinizate 4234/98, 1112/07, MKP711 si mai inalta la MKP63, MKP64. Analiza capacitatii
generale de combinare (CGC) pe parcursul anilor 2010-2011 si 2013-2014 a constatat efecte pozitive
inalte (rangul 1) asupra productiei de boabe la 6 linii, precum si asupra nivelului de umiditate a boabelor,
care a fost mai scazut la liniile 1234/06, 1112/07, MKP61, MKP71 si MKP711.

Rezultatele cercetarilor efectuate cu un set de 16 incrucisari inrudite ca forme materne, redate in
tabelul 2, constata diferente semnificative ale valorilor indicilor, durata perioadei ,,rasarit-matasit”,
talia plantei si productia de boabe, comparativ cu valorile medii la liniile consangvinizate respective.
Nivelul de heterozis al productiei de boabe, calculat n baza indicelui H, a variat de la 20,5% la liniile
surori MKP60 si 1112/07 pana la 89,6% la liniile genetic indepartate MKP61 si 4234/98.

Valorile indicelui DG diferentiaza si clasifica formele parentale ale incrucisarilor in urmatoarele grupe de
rudenie: genetic apropiate (DG <30%) — 5 perechi de linii, cu inrudire medie (DG 31-70%) — 10 perechi si
genetic indepartate (DG>70%) — 1 pereche de linii. Mentionam ca pentru modificarea formei materne mai
eficiente se considera incrucisarile inrudite, care asigura un raport echilibrat intre nivelul productiei de boabe
per se, al capacitatii de combinare si al uniformitatii caracterelor morfologice in combinatii hibride.

Formele materne Reid lodent au fost incrucisate in 6 scheme de tip topcross cu 2—5 testeri din
grupele heterotice alternative BSSS-B37 si Euroflint. In 4 ani s-au inregistrat efecte pozitive inalte ale
CGC dupa productie la liniile consangvinizate MKP61 — 0,32 t/ha, MKP62 — 0,20 t/ha, MKP63 — 0,55
t/ha si MKP64 — 0,30 t/ha. In cadrul incrucisarilor inrudite, printr-o capacitate de combinare relativ
inalta s-au remarcat MKP61 x MKP62 — 0,18 t/ha, MKP63xMKP62 — 0,20 t/ha, iar MKP60xMKP61,
MKP61x1234/06, MKP64xMKP62 au semnalat valori pozitive nesemnificative. Dupa indicele umiditatii
joase a boabelor 1n test-incrucisari s-au evidentiat MKP61, MKP60xMKP61 si MKP61x1234/06 cu
efecte semnificative ale CGC. Observatiile vizuale privind uniformitatea caracterelor plantei si stiuletilor
denota ca incrucisarile inrudite in test-Incrucisari manifesta o variabilitate fenotipica mai inaltd comparativ
cu liniile consangvinizate, ceea ce este in relatie directd cu diversitatea geneticd a componentelor
formelor materne. Pe masura distantarii genetice a liniilor s-a observat o reducere a uniformitatii dupa
talia plantei, insertia stiuletelui, lungimea stiuletelui, numarul randurilor de boabe pe stiulete si alte
caractere. La nivelul uniformitatii hibrizilor simpli s-au plasat combinatiile cu formele materne
MKP60x1112/07, MKP60xMKP61, MKP61x1234/06, MKP61x1112/07 st MKP61xMKP62, cu indicele
H variind de la 20,5% la 56,9% si cu indicele DG — intre 16,9% si 54,1%.
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Tabelul 2. Caracterele agronomice valoroase §i afinitatea genetica a incrucigarilor inrudite
ca forme materne (media 2010-2014)

Ritmde | Zile pana la Talia . Productia | Indici, %
Forme materne | crestere .. | matu- | plantei, Umiditatea de boal;e
nota | matasit rizare | cm boabelor, % tha | H | DG

4234/98,1234/06 7,3 56,2 | 104,8] 222,1 13,7 6,04 83,0 57,4
4234/98,1112/07 7,1 57,2 J1048] 211,6 13,9 5,05 58,91 30,9
4234/98 MKP62 6,7 59,2 1107,0] 211,5 14,3 5,90 69,4 | 53,8
1234/06, MKP62 7,8 57,7 1106,0] 213,5 13,3 6,24 65,8 ] 63,0
1112/07, MKP62 7,1 58,5 ]105,0] 208,0 13,4 5,70 56,5 ] 484
MKP60,4234/98 7,1 56,9 |105,8] 214,5 14,0 6,37 76,6 | 66,3
MKP60,1234/06 6,8 58,0 J102,8] 193.,6 12,4 5,54 42,51 43,9
MKP60,1112/07 6,9 57,9 |103,6] 187,6 13,1 4,54 20,51 16,9
MKP60,MKP61 6,7 57,8 | 101,5] 200,1 12,7 4,89 25,81 26,5
MKP60,MKP62 7,5 57,5 | 104,5] 204,7 12,9 6,14 50,9 1| 60,2
MKP61,4234/98 6,7 57,1 J1053] 226,6 13,8 6,27 89,6 | 63,6
MKP61,1234/06 6,8 57,8 | 102,5] 209,5 12,8 4,80 33,81 24,0
MKP61,1112/07 6,5 58,3 | 104,1 ] 204,7 13,1 4,39 26,71 13,0
MKP61,MKP62 7,2 58,1 J106,3] 2170 13,6 5,91 56,9 | 54,1
MKP63,MKP62 7,1 60,2 ]108,0] 212,6 13,5 6,45 45,7 68,4
MKP64,MKP62 7,2 59,0 J108,0] 203,8 13,5 6,65 51,01 74,0
Media 7,01 57,95 [104,98] 208,84 13,37 5,68 53,35147,77
DL05 0,38 1,46 | 3,04 | 10,62 0,89 0,54

Experientele seménate in perioada 1-20 aprilie au permis identificarea formelor materne dupa cota
germinatiei semintelor la temperaturi suboptimale si clasificarea acestora in grupe. In medie pe 3
termeni de semanat germinatie slaba (pana la 60%) au manifestat liniile 1112/07, MKP60, MKP711,
germinatie medie (pana la 70%) — 1234/06, MKP62, MKP63, 3550/03, MKP70, MKP71 si germinatie
inalta (pana la 80%) — MKP61, MKP64. Cota germinatiei mai mare de 80% a fost inregistrata la linia
MKP20 din varietatea indurata, folosita in calitate de martor si consideratd ca etalon de toleranta
foarte Tnalta la temperaturi joase. Majoritatea incrucisarilor inrudite s-au incadrat in grupa medie si
inalta, cu exceptia mostrelor foarte tolerante MKP61xMKP62 si MKP64xMKP62.

Fractionarea boabelor dupa dimensiuni la un set de linii consangvinizate si incrucisari inrudite a
stabilit ca la majoritatea mostrelor din grupa de germoplasma Reid lodent cota boabelor mai mari
decat dimensiunile primei fractii $i mai mici decét fractia patru de calibrare (considerata rebut) nu este
esentiala. Circa 80% din boabe s-au incadrat in limitele fractiilor 2-3 si doar la liniile consangvinizate
MKP62, MKP63, MKP64 (cu valori ale masei a 1000 boabe mai Tnalte) cota primei fractii de calibrare
variaza 1n intervalul 15-26%. Rezultatele respective confirma eficacitatea producerii de seminte cu
formele materne studiate si dupa randamentul fractiilor solicitate de consumatori.

Pe parcursul ultimilor 5 ani, in culturi comparative de orientare au fost studiati 462 de hibrizi simpli
si simpli modificati, inclusiv 231 de test-incrucisari sistemice realizate in scheme de tip topcross. Din
acest esantion, in baza indicilor ameliorativi superiori martorilor, s-au evidentiat 171 de mostre restudiate
in culturi comparative de preconcurs. Este necesar sa concretizdm cé selectarile hibrizilor s-au efectuat
preponderent dupa indicii de productie si umiditate a boabelor la recoltare, uniformitate a caracterelor
morfologice si tolerant la boli a plantei si a stiuletilor. In culturi comparative de concurs au fost promovati
19 hibrizi simpli si 11 simpli modificati, dintre care 16 sunt caracterizati in tabelul 3. Majoritatea liniilor
consangyvinizate folosite la modificarea formelor parentale au demonstrat performante la productie si
umiditate a boabelor In combinatii hibride, cu exceptia a 2 linii— 1234/06 si 1112/07. Hibrizi simpli cu valori
ale indicilor studiati semnificativ superioare martorilor au realizat formele materne — MKP60, MKP61,
MKP63, MKP64 si cele paterne — MKP70, MKP71, MKP711. In cadrul incrucisdrilor cu forma paterna
MKP70 s-au evidentiat formele materne MKP60, MKP61, MKP63 si MKP60 x 1234/06, cu un surplus
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al productiei de boabe de circa 9%. In cadrul combinatiilor sintetizate cu formele paterne MKP71 si
MKP711, valori Inalte statistic semnificative (107,5%) a inregistrat hibridul simplu MKP61 x MKP71.
Tabelul 3. Rezultatele testarii hibrizilor de porumb in culturi comparative de concurs

(Pascani, 2008-2014)

Abaterea de la Productia de U miditatea
Pedigreul Anii martor, zile boibe, boabelor,
matasit matu- t/ha %o dela % [% de la mt
rizare mt

MKP60, MKP70 2009-2011} -0,9 -0,4 7,251 109,0* [|15,7| 95.,4*
MKP61, MKP70 2008-2011} -0,4 -0,6 6,90 109,3* |15,7| 93,7*
MKP63, MKP70 2008-2011} -0,1 -3,4 7,30 109,3* [17,1] 100,0
MKP64, MKP70 2012-2013] 0,8 -4.0 6,11 95,7 15,91 94,7*
(MKP60, MKP61)MKP70 [2011-2012] 0,7 -0,3 5,64 1033 [14,5] 97.,0*
(MKP60, 1234/0)MKP70 |[2011-2013] 1,5 2,0 5,84 108,8* [12,9] 90,1*
(MKP61, MKP62)MKP70 [2011-2012] 0,0 3,0 5,46 94,4 16,7 107,8*
(1234/06, MKP62)MKP70 2011 0,5 2,0 7,65 98,4 ]20,2] 101,0
MKP60, MKP71 2011-2013] -0,2 0,8 6,24 104,6 [15,6] 101,4
MKP60, MKP711 2011-2013} -0,3 -0,6 6,181 103,6 [15,2 98,8
MKP61, MKP71 2011 -0,7 1,7 7,551 107,5* |18,4] 100,7
MKP61, MKP711 2010-2011] -1,3 -2,5 8,60 99,1 17,7 93,5*
MKP63, MKP71 2014 0,5 -2,0 7,50 100,7 [12,4] 93,6*

MKP63, MKP711 2012-2014] 0,2 -2,5 6,07 94,5 13,5 99,1
MKP64, MKP71 2013-2014]1 1,3 0,3 7,68 102,2 |15,4] 108,1*
MKP64, MKP711 2012-2014] 0,2 -7,0 6,36 96,5 13,3 87,8%*

* valori statistic semnificative la nivel DL

La 11 hibrizi studiati abaterile de la valorile de referinta (varianta martor) s-au dovedit a fi nesemnificative
—94,4-104,6%, desi majoritatea au fost selectati in baza precocittii (zile pana la matasit si maturizare) si
umiditatii joase a boabelor. Hibrizii simpli cu forma materna initiala 4234/98 in incrucisari cu MKP70,
MKP71 si MKP711 aurealizat productii mai joase decat martorii, iar forma paterna 3550/03 in combinatii
cu 1234/06, MKP61, MKP62, MKP60 x MKP61, MKP61 x MKP62 si 4234/98 x MKP62 nu s-a
evidentiat nici dupa productie (96,5%—105,0%), nici dupa umiditatea boabelor (104,5-113,3%) la recoltare.

La promovarea hibrizilor de porumb in testari oficiale de stat au fost luate in consideratie si rezultatele
experimentelor ecologice din Belarus (Tab. 4). Astfel, in cele doua localitati ecologice dupa productia
de substanta uscata si boabe s-au remarcat formele materne MKP60, MKP61, MKP60 x MKP61,
MKP61 x MKP62 incrucisate cu MKP70.

Tabelul 4. Rezultatele testarii ecologice a hibrizilor de porumb in Republica Belarus

Nr. Productia de Productia de Productia de
crt. Pedigreul Anii masa verde |substantd uscata boabe
t/ha|% de lamt|t/ha|% de la mt| t/ha [% de la mt
1 IMKP60,MKP70 2011 |39,4] 127,9* |154] 106,9* |9,33 103,6
2 IMKP61,MKP70 2010 |[38,4] 114,6* |17,8] 113,8* |10,57| 127,8%*
3 [MKP60,MKP61)MKP70 12011-2012J37,4] 124,9* |15,5] 117,4* |8,61 | 114,1%*
4 |(MKP61,MKP62)MKP70 [2011-2012{39.,0] 130,5* [152| 115,7* [8,28 | 111,9%
5 IMKP60,MKP71 2012-2013)36,9] 117,4* |15,6] 1158* |7,71 | 113,1*
6 IMKP61,MKP71 2010-2011)40,6| 126,4* 18,5 122,6* |11,10| 128,8*
7 IMKP61,MKP711 2013-201437,7] 113,5* |15,1] 111,9* 7,40 | 106,0*
8 IMKP62 MKP71 2012 |37,6] 97,5 14,4] 106,3* 6,53 | 112,0*
9 IMKP62,MKP711 2012 138,3] 99,5 13,5| 100,0 6,13 105,1
10 IMKP63 MKP711 2013 |37,8] 110,1* |16,1] 104,5 8,28 104,9

* valori statistic semnificative la nivel DL
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Pe parcursul anilor 2010-2011 hibridul simplu MKP61xMKP71 a inregistrat cele mai inalte valori la
productia de masa verde de insilozare (126,4%), de substantd uscatd (122,6%) si de boabe (128,8%).
Liniile MKP62, MKP63 si MKP64 s-au dovedit a fi mai putin adaptate la temperaturi scazute in perioada
de vegetatie, MKP71 manifestand o anumitd superioritate comparativ cu MKP711. Conform datelor
experimentale obtinute in rezultatul testarii ecologice, combinatiile din modelul heterotic Reid lodent x
BSSS-B37 s-au evidentiat preponderent dupé productia de boabe in zona de sud a Republicii Belarus.
Hibrizii realizati cu forme materne ale acestor doud grupe heterotice in combinatii cu germoplasma
Euroflint au manifestat superioritate in localitatea Jodino, caracterizata printr-o perioada de vegetatie a
porumbului mai scurta si temperaturi ale aerului mai joase. Dintre hibrizii studiati in culturi comparative de
concurs §i conditii ecologice pentru testari oficiale de stat au fost promovati Bemo235, Porumbeni220,
Porumbeni230, Porumbeni243 —in Belarus si Porumbeni 283, Porumbeni305, Porumbeni3 10 —in Moldova,
dintre care Bemo235 si Porumbeni3 10 au fost omologati. In componenta hibrizilor respectivi sunt incluse
drept forme materne liniille MKP60, MKP61, MKP63 si MKP64, cu potential mai ridicat de productie, si
MKP70, MKP71, MKP711 drept forme paterne. Pentru producerea de seminte prezinta interes practic
incrucisarile inrudite MKP60xMKP61, MKP60x1234/04 si MKP61xMKP62, care asigura uniformitate
caracterelor morfologice, productiei de boabe, masei verzi si substantei uscate la nivelul hibrizilor simpli.

Analiza integrala a rezultatelor experimentale ne permite sa afirmam ca inlocuirea formelor parentale,
fara schimbarea modelului heterotic Reid Iodent x BSSS—B37, prezintd o modalitate eficientd de
ameliorare a combinatiilor hibride de elitd. Liniile noi cu performante imbunatatite la productie si umiditate
a boabelor, la capacitate generala si specificd de combinare asigura o probabilitate inalta de evidentiere
a unor variante competitive. Selectarea incrucisarilor inrudite ca forme materne cu nivel de heterozis
pana la 60% asigura o variabilitate nesemnificativa sau medie (V pana la 20%) a caracterelor agronomice
in formulele de hibridare (AxA,)xB, apropiata de valorile hibrizilor AxB. In baza datelor acumulate pe
parcursul a 4-5 ani privind 8 linii consangvinizate si 10-16 incrucisari inrudite ca forme materne s-a
calculat coeficientul de corelatie a productiei si a umiditatii boabelor per se si in test-incrucisari. Datele
din tabelul 5 arata ca productia de boabe la linii si Incrucisari inrudite are legaturi relativ medii (r=0,361),
iar umiditatea boabelor coreleaza puternic (r=0,831), pe cand in test-incrucisari ambii indici ameliorativi
au Inregistrat legaturi puternice: r=0,936 si 0,923. Umiditatea boabelor a incrucisarilor inrudite in test-
incrucisari poate fi prognozata in baza valorilor per se, intrucét coeficientul de corelatie constituie
0,654. Productia de boabe a incrucisarilor inrudite in test-incrucisari (capacitatea generala de combinare)
a manifestat corelatii negative slabe (r = - 0,110) cu productia acestora per se.

Tabelul 5. Legaturile corelative intre formele materne per se i in test-incrucisari

Nr. . Ani x Coeficientul
Caractere corelative . .

d/o variante |de corelatie, r

1. |Productia de boabe per se: linii — incrucisari inrudite 5x16 0,361

2. |Umiditatea boabelor per se: linii — incrucisari inrudite 5x16 0,831

3. |Productia de boabe in test incrucisari: linii — incrucisari inrudite] 4 x 10 0,936

4. |Umiditatea boabelor in test incrucisari: linii— incrucisari inrudite 4x10 0,923

5. |Productia de boabe: incrucisari inrudite per se — incrucisari] 4x 11 -0,110
inrudite in test incrucisari

6. |Umiditatea boabelor: incrucisari inrudite per se — incrucisari] 4x 11 0,654
inrudite in test incrucisari 1

Procedura de modificare a formulei unui model heterotic important prin inlocuirea formelor parentale
este conditionatd de prezenta unor linii consangvinizate inrudite, create din material initial cu participarea
unui genitor comun sau a unei surori extrase din acelasi genitor. Prin urmare, ameliorarea liniilor initiale
dupa anumite caractere, dezvoltarea liniilor noi cu performante imbunatatite per se si n hibrizi simpli de
elita, fara schimbarea modelului heterotic, trebuie sa devina o practica comuna a procesului de selectie.

Identificarea versiunilor noi conform capacitatii generale si specifice de combinare prin includerea
in calitate de tester a formei parentale concrete permite evidentierea combinatiilor superioare formulei
initiale la etapa de experimentare a test-incrucisarilor sistemice. Imbunitatirea unui hibrid simplu prin
inlocuirea liniei consangvinizate slabe cu o versiune noud, superioara dupa productie si umiditate a
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boabelor, capacitate generala si specifica de combinare, prezinta o modalitate mai eficientd comparativ
cu utilizarea formei materne Ax A .

Modificarea formei materne, in baza incrucisarilor inrudite, cu carente in producerea semintelor,
necesita suplimentar aprecierea gradului de afinitate genetica si a uniformitatii fenotipice a caracterelor
in formulele de hibridare. Dupé cum s-a mentionat anterior, incrucisarile inrudite cu nivel de heterozis
pana la 60% manifesta o variatie mai slaba a caracterelor plantei si stiuletilor. In procesul de selectare
a acestora, pe langa nivelul de heterozis si capacitatea de combinare dupa productie si umiditate a
boabelor, importante sunt §i toleranta la temperaturi scazute, precum si randamentul fractiilor la calibrarea
boabelor. Incrucisarile inrudite cu un anumit grad de heterozis dupa precocitate pot fi folosite in scopul
sincronizarii Infloritului formelor parentale in loturile de hibridare, oferind o rentabilitate mai inaltd a
producerii semintelor hibride. Astfel, in dependenta de obiectivele de modificare a unor formule de
hibrizi simpli consacrati, amelioratorul poate folosi procedura de inlocuire a formelor parentale sau a
incrucisarilor intre linii surori/inrudite ca forme materne.

CONCLUZII

1. Inlocuirea formei materne din grupa de germoplasmi Reid Iodent cu 7 linii consangvinizate noi si
a formei paterne din grupa heterotica BSSS-B37 cu 3 versiuni imbunatéatite a permis evidentierea a 7
hibrizi simpli performanti.

2. Modificarea formelor materne prin intermediul incrucisarilor inrudite a demonstrat eficienta a 3
mostre in scopul majorarii rentabilitatii producerii de seminte a formulei initiale de hibridare, pastrand
uniformitatea caracterelor morfologice si productia de boabe la un nivel rezonabil.

3. Inprocesul de selectare a formelor materne, cei mai semnificativi indici sunt productia si umiditatea
boabelor, capacitatea generald si specifica de combinare, uniformitatea fenotipicd a caracterelor
morfologice.
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Abstract. Cytoplasmic male sterility (CMS) is an indispensable and necessary tool for obtaining sunflower
hybrids. The monitoring of seed quality regarding male sterility is an important element in achieving a high
efficiency of hybridization based on CMS-Rf systems. In this study six maternal sunflower lines have been
evaluated for the degree of male sterility in laboratory conditions, using molecular biology techniques, as well as
in the experimental field, using classical methods. The PCR reaction revealed the presence of orfH522 gene
associated with CMS in sunflower. The 321-pb amplicon generated with specific primers designed for this gene
was identified in all analyzed samples. Five of the six maternal lines presented a maximum level (100%) of sterility.
Field tests involved traditional counting of fertile and sterile plants according to flower morphology. The obtained
data in both cases were similar, which proves that the use of molecular analysis techniques in diverse researches
offers advantages in reducing time and resources.

Key words: Helianthus annuus; Cytoplasmic male sterility; Degree of sterility; Hybrids; Molecular markers.

Rezumat. Androsterilitatea citoplasmatica (ASC) este un instrument indispensabil si necesar pentru obtinerea
hibrizilor de floarea-soarelui. Astfel, monitorizarea calitétii semintelor privind sterilitatea masculind reprezinta un
element important in obtinerea unui randament inalt de hibridizare bazat pe sistemele ASC-Rf. In acest context a
fost evaluat gradul de sterilitate la 6 linii materne de floarea-soarelui In conditii de laborator, prin tehnici de
biologie moleculara si in campul experimental, utilizdnd metode clasice. Reactia PCR a constatat prezenta genei
orfH522 asociata cu androsterilitatea la floarea-soarelui. Ampliconul de 321 pb, generat cu primeri specifici
pentru aceasta gena, a fost identificat la toate probele analizate. Cinci dintre cele sase linii materne au prezentat
un nivel maxim (100%) de sterilitate. Testele din cAmp au implicat metode traditionale de numarare a plantelor
fertile si sterile in conformitate cu morfologia florii. Rezultatele obtinute in ambele cazuri au fost similare, ceea ce
demonstreza ca utilizarea tehnicilor de analizd moleculara in diferite cercetari are avantaje de aplicare datorita
reducerii timpului si resurselor.

Cuvinte-cheie: Helianthus annuus, Androsterilitate citoplasmatica; Grad de sterilitate; Hibrizi; Markeri
moleculari.

INTRODUCERE

Pentru obtinerea recoltelor performante de floarea-soarelui, amelioratorii pun accentul pe elaborarea
hibrizilor cu crestere viguroasa (efect de heterozis), valorificarea diversitatii genetice si utilizarea sistemu-
lui ASC-Rf (androsterilitate citoplasmatica — restaurare de fertilitate) in crearea formelor parentale
pentru a atinge nivelul maxim (100%) de heterozigotie.

Prima sursa de androsterilitate citoplasmatica (ASC) la floarea-soarelui a fost descoperita de Leclercq
in 1966 in urma incrucisarii interspecifice dintre speciile salbatice, filogenetic indepartate Helianthus
petiolaris Nutt. si Helianthus annuus L. (Leclercq, P. 1969). Aceasta sursa de androsterilitate, numita
PET]1, este folosita pe larg in practica de ameliorare si producere a florii-soarelui (Vranceanu, A.V. 2000;
Ispas, 1. 2002). Utilizarea exclusiva a PET1-ASC pentru obtinerea de seminte hibride a contribuit la
micsorarea variabilitatii germoplasmei (Lesnic, V. et al. 2004; Duca, M. et al. 2005; Duca, M. etal. 2013)
cu pierderea unor caractere agronomice valoroase (Christov, M. 1993), cresterea vulnerabilitatii fata de
conditiile variate ale mediului (Dhillon, M.K. et al. 2006) si la dificultati privind restaurarea maximald a
androfertilitatii (Kukos, M. V. 1982; Khan, M.S. 2005).

Péna in prezent au fost identificate 72 de surse de ASC (Serieys, H. 2005). Utilizarea lor in ameliorare
este limitatd de faptul ca doar pentru jumatate dintre ele se cunosc gene restauratoare de fertilitate
(Serieys, H. 2005). Mai mult ca atét, in functie de sursa de ASC, plantele F, se caracterizeaza printr-o
norma de reactie si o stabilitate variata a gradului de sterilitate (AnaSenko, A.V. 1968; AnaSenko, A. V..
1971). Nivelul de sterilitate al surselor de ASC si al hibrizilor generati de acestea depinde de conditiile
mediului extern, androsterilitatea de tip lenticularis fiind mai putin stabila (Duca, M. 1998). Desi s-a
observat prevalarea efectelor nucleare asupra celor citoplasmatice si puternice interactii nucleu-
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citoplasma (Christov, M. 1993) la hibrizii de prima generatie creati cu utilizarea a 13 surse de ASC, s-a
stabilit cd ponderea citoplasmei in manifestarea androsterilitatii-androfertilitatii este considerabila
(AnaSenko, A.V. et al. 1984).

Astfel, pentru pastrarea germoplasmei si diversificarea materialului initial din colectiile de floarea-
soarelui, unul dintre obiectivele majore in strategiile de ameliorare la heterozis este includerea diferitor
surse de ASC cu un nivel stabil de manifestare a androsterilitatii. Utilizarea suplimentara a tehnicilor
de biologie moleculara si a markerilor moleculari, de rand cu metodele clasice, pot eficientiza si accelera
etapele programelor de ameliorare (Gupta, P.K. et al. 1999; Korzun, V. 2003).

Din aceste considerente, scopul cercetarilor noastre a constat in evaluarea comparativa a gradului
de sterilitate masculind la 6 genotipuri materne de floarea-soarelui, ceea ce s-a realizat cu ajutorul
tehnicilor de biologie moleculara combinate cu experimentul in camp.

MATERIAL SI METODA

Materialul utilizat 1n cercretare a inclus 6 genotipuri cu ASC: MS-2077A, MS-2067A, MS-2091A,
MS-2098A, MS-2039A, MS-589A din colectia ,,AMG — Agroselect” SRL.

Semintele de floarea-soarelui au fost crescute in vase de vegetatie pana la etapa de doua frunze
cotiledonale, servind ulterior in calitate de material initial pentru extragerea ADN-ului. Pentru fiecare
genotip s-au colectat 100 de probe care au fost pastrate la -80°C.

Pentru cercetérile In camp, genotipurile au fost cultivate pe suprafete geografic izolate de alte
culturi de floarea-soarelui, cu dimensiuni intre 3,3 si 16,0 hectare. Campurile de multiplicare se
caracterizeaza printr-o izolare in spatiu de 3000-3500 m fata de alte cAmpuri semanate cu floarea-
soarelui. Ca premergatori au servit cerealele paioase si porumbul.

Semanatul s-a efectuat in termeni optimi, cu distanta de 70 cm intre rinduri. Pe toata perioada
infloritului s-a numarat si controlat forma materna la sterilitate.

Extragerea probelor de ADN pentru analiza prezentei genei orfH522 asociata cu ASC s-a realizat
cu reagentul CTAB (cetyltrimethylammonium bromide), conform metodei standard (Doyle, J. J. et al.
1990). Estimarea puritatii si calitatii probelor a fost efectuata cu ajutorul spectrofotometrului T60 UV-
VIS Spectrophotometer (PG Instruments limited), prin calcularea raportului A260/A280, care a fost in
limita valorilor 1,8-2,0, iar continutul ADN 1n proba a variat intre 230-800 ng/p.l.

Reactia PCR s-a realizat cu ajutorul primer-ilor specifici elaborati anterior prin programul Primer3
pentru orfH522 (5°-3°) (Duca, M. et al. 2006): sens GGCGCACTCTCTTTTTCTGT si antisens
CTTGAATGGCAGTGGTGATG. Mediul de reactie PCR a inclus: 25-50 ng ADN, 0,5 uM fiecare
primer, dNTP 200 uM, MgCl, 2 mM, DreamTaq DNA Polymerase (Thermo Scientific) 1 U/reactie,
volumul total 25 ul. A fost utilizat amplificatorul GeneAmp® PCR System 9700 (Applied Biosystems)
cu urmatorul program: 3 min 95°C urmat de 30 cicluri: 30 s la 95°C, 30 s la 60°C, 20 s la 72°C;
elongare finala 3 min la 72°C.

Ampliconii au fost vizualizati in gel de agaroza de 1% cu etidium bromid (0,4 pg/ul) in prezenta
markerului de masa moleculara GeneRuler 100 bp DNA Ladder (Thermo Scientific), utilizandu-se
solutia-tampon TAE (Tris-acetat EDTA) la tensiunea de 12040 V.

REZULTATE SI DISCUTII

Productivitatea hibrizilor de floarea-soarelui este direct legata de starea materialului semincer.
Obtinerea formelor parentale si a semintelor F, biologic pure si de calitate superioard, care sa respecte
structura genetica originala, necesita realizarea semanatului in spatii izolate la o distanta de 1500 m
fata de alte populatii de floarea-soarelui (Vronskih, M.D et al. 1983), iar obtinerea unui grad inalt de
hibridare presupune un nivel de 100% de androsterilitate.

Prin urmare, evaluarea gradului de sterilitate reprezinta un proces de ameliorare continuu, laborios
si costisitor din punct de vedere financiar, ce se realizeaza in conditii experimentale, in camp sau in
sere, prin examinarea inflorescentelor.

Astfel, evaluarea comparativa a gradului de sterilitate masculina la genotipurile materne de floarea-soarelui
studiate (Fig. 1) s-a realizat prin tehnicile de analiza moleculara, combinate cu experimentul in camp.
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Figura 1. Aspectul exterior al inflorescentei la genotipurile studiate
Androsterilitatea poate fi evaluatd cu succes cu ajutorul tehnicii PCR in baza primerilor specifici
pentru secventa orfH522, care determind manifestarea fenotipica a androsterilitatii la floarea-soarelui,
astfel facand posibila estimarea gradului de sterilitate in germoplasma diferitor linii. Primerii utilizati
genereaza un amplicon de 321 pb, care demonstreaza sterilitatea plantei (Fig. 2).
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Figura 2. Gradul de sterilitate a liniilor materne evaluat in laborator
(sunt expuse rezultatele pentru 20 plante dintre 100 evaluate)

Datele obtinute au pus in evidenta ampliconul asteptat la toate probele analizate. Cinci dintre cele
sase linii materne (MS-2077A, MS-2067A, MS-2098A, MS-2039A, MS-1589A) prezintda un nivel
maxim (100%) de sterilitate (Fig. 2). Datele obtinute in laborator coreleaza perfect cu cele observate
la plantele din camp (Tab. 1).

Pentru linia MS-2091A, gradul de sterilitate estimat in laborator a constituit 99,0 %, fiind mai mic cu
0,9% comparativ cu cel determinat in cAmp. Diferenta constatata nu depaseste limita semnificativa a
erorilor, astfel demonstrandu-se ca aceste metode pot fi utilizate separat sau complementar pentru
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Tabelul 1. Gradul de sterilitate evaluat in conditii de camp

Plante evalu.ate in campul Gradul de sterilitate
Nr. Genotipul experlmentalGra dul de evaluat in laborator
Fertile Sterile sterilitate, % (100 plantule), %

1. MS - 2077A 1 999 99,9 100
2. IMS — 2067A 0 1000 100 100
3. MS - 2091A 1 999 99,9 99,0
4. IMS — 1589A 0 1000 100 100
5. MS — 2039A 0 1000 100 100
6. MS — 2098A 0 1000 100 100

estimarea nivelului de sterilitate a genotipurilor utilizate la sectoarele de multiplicare a liniilor materne,
pentru obtinerea semintelor de elitd, sau la sectoarele de hibridare, pentru obtinerea hibrizilor F,.
Rezultatele analizelor moleculare obtinute in cadrul cercetérilor indica asupra prezentei restructurarilor
de tip orfH522 in genomul mitocondrial, fara diferentierea genotipurilor homozigote de cele heterozigote
(hibrizii). Genotipurile hibride create in baza de ASC PET 1, similar formelor ASC se caracterizeaza prin
prezenta ampliconului de 321 pb, materialul genetic citoplasmatic mostenindu-se pe linia materna.

CONCLUZII

Primerii specifici genei orfH522 pot fi utilizati cu succes in stabilirea prezentei androsterilitatii
citoplasmatice la liniile de floarea-soarelui. Reusita implementarii unor astfel de metode de control in
programele de selectie asigura utilizarea cu succes a plantelor cu ASC ca un mijloc relativ ieftin de
obtinere a hibrizilor inalt productivi cu un grad sporit de puritate.
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OCOBEHHOCTU CENEKUMX O3UMOW MLUEHULbI B
YCNOBUAX BENbLKOWA CTEMU HA ®OHE YCWUINEHUSA
KOHTUHEHTAJIBHOCTU U HECTABUJIBHOCTU KITMMATA

A.A. IIOCTOJIATH
Hayuno-uccrnedosamenvckuti uHCmumym noueguix KyJabmyp
“Cenexrus ”, benvysl, Pecnybnuxa Monoosa

Abstract. The article is focused on some aspects of winter wheat (Triticum aestivum L.) breeding in the
conditions of evident climate change in the Republic of Moldova. As a result, the role of enhanced adaptability
of modern varieties is increasing significantly. Analysis of the yield level formation in environmental conditions,
varying in time and space, could reflect, to some extent, the indices of genotype adaptability. The newly developed
varieties of winter wheat in the local ecological conditions of the region should combine such peculiarities as:
drought resistance and tolerance to high air temperature in their critical developmental stages.

Key words: Triticum aestivum; Winter Wheat; Variety; Breeding; Adaptability; Yield.

Pedepar. OcBellieHbl HEKOTOPBIE ACTIEKTBI CEJNICKIIMH O3MMOI MSITKOW IMIICHHUIBI B YCIOBHSIX 3aMETHO
MeHsromierocsi knumara B Pecriyonuke Monoa. B pesysnbrate, CylIeCTBEHHO BO3PACTAET POIIb MOBBIIICHHS
YPOBHsI aJIAITHBHOCTH COBPEMEHHBIX CO3/IaBAEMBIX COPTOB. AHAJN3 (HOPMHUPOBAHHS YPOBHS IPOTYKTUBHOCTH B
Pa3IUYHBIX 10 BPEMEHH U MPOCTPAHCTBY YCIOBUSX CPE/IbI B OMPEICICHHON Mepe MOXKET OTPaKaTh OKA3aTeH
aJIalITUBHOCTH TeHoTHIa. HoBbIe co3aBaeMble COPTa O3UMOM MIICHUIIBI B MECTHBIX SKOMOMHYECKHX YCIOBHAX
pEruoHa JIOJKHBI B 3HAYUTENBHOM CTENEHH COYETaTh B ce0e TAKUE MPU3HAKH KaK 3aCyX0yCTOWYHBOCTh U CTOMKOCTD
K BBICOKHM TEMIIEPaTypaM BO3/IyXa B KpUTHUYECKHE (Da3bl UX PA3BUTHSI.

KuroueBbie cioBa: Triticum aestivum; O3umas nienuna; Copt; Cenexuust; AJanTUBHOCT; [ [pOMyKTUBHOCTb.

BBEJIEHHUE

3aa4n ceeKuy 03MMOH MIICHULIB B pa3HbIE EPUObI BpEMEHH B OTIPEEICHHON Mepe MEHSITHCh
U KOppeKTHpoBaIMCh. Ho ceneKknnonepsl Beerna CTPEMUIINCH K MOBBIICHHIO TEHETHUECKOTO YPOBHS
MPOIYKTUBHOCTH CO37]aBAEMBIX COPTOB. Pe3ylnbTaTHBHOCTH CEIEKIMH M KOHKYPEHTOCIIOCOOHOCTh
HOBBIX COPTOB YCHJIMBAQJINCh, O YE€M CBUJCTENBCTBYET M CYIIECTBEHHOE YCKOPEHHE COPTOCMEHHBI.
310 00IIas TEHIEHLUS JUIA psifia CTpaH 10 MHOTUM KYJIBETypaM, a 10 03MMOW MIIEHUIIE 0COOSHHO.
Takx, 3a mocnenuuii nepuoj Bpemenu (2008-2013 rr.), B Peciydnuke Mommosa 6bu1 00HOBIEH Peructp
paliOHUPOBAHHBIX COPTOB: M0 O3UMOI MSATKOH MIIIEHUIIE U KyKypy3e Ha 74%, 03UMOMY SIIMEHIO — Ha
68%, 3epHOO000BBIM KYJIBTYpaM (TOpOX, cosi) — Ha 58-62%, moacomHeyHuKy — Ha 55% u 110 caxapHoi
cBekiie — Ha 82%. W aToT mpornecc uaer 6ecnpepbiBHO.

Ecnu mucxomuTh U3 TOro, 4TO HOBBIE COpTa JIydllle CTaphIX, TO COPTOCMEHA JIODKHA CYIIECTBEHHO
BJIMSATH Ha POCT YPOKaliHOCTH B TIPOM3BOJICTBE, YTO He Beeraa Haomonaercs (I'onuapenko, A.A. 2005).

Cpenu mpuyrH HEOOXOAWMO OTMETHTHh HECOOTBETCTBHE T€HETHUYECKOTO MOTEHIMajia COPTOB
YPOBHIO arpOTEXHUKH, T.€. HCIIOIb3yeMbIX TEXHOIOTHI MX BO3AENBIBAHUS, HEAOCTATOUHBIH YPOBEHB
aJaNTUBHOCTH COPTa K DKOJIOTHYECKUM YCIOBUSM. DTO CTAHOBHTCS OCOOCHHO 3aMETHBIM M
aKTYaJbHBIM B YCIOBHSIX CYILIECTBEHHO MEHSIOIINXCSA THIPOTEPMUYECKHX TTOKa3aTelel KiuMaTa He
Tonbko B Pecniybnrke MonjoBa, HO 1 BO MHOTUX PETHOHAX MHpA.

Bbixog — B co31aHMM ajaliTUBHBIX 3KOJIOTHYeCKH ycroluuBeix coproB (baranosa, IA. 2012).
Anantanus, B 1IeJIOM, 0TOOpa)kaeT Te CBSI3U U OTHOLICHHS, KOTOPbIE YCTaHABIMBAIOTCS MKy pacTe-
HUSIMH TOT'O UJIM JIPYroro copTa ¢ OKpyXkarollend cpefoi. B mpoliecce oHTOreHe3a pacTeHus noaBep-
raroTcsl ISWCTBUIO CPENOBBIX U HACCACTBEHHBIX (PAKTOPOB, UTO, B KOHEYHOM CUETE, U OIperensieT
peanbHBIN TeHeTHUECKH MOTeHIMaN copTa. YeM MonHee SKOMOTHYECKHE YCIIOBHS COOTBETCTBYIOT
arpoOuoIorn4eckuM TpeOOBaHMIM copTa, TeM BbIe STOT nmoreHnuan (JKyuenko, A.A. 2000).
dopmupoBaHne YpOBHS IPOAYKTUBHOCTHY B Pa3IMYHBIX 110 BPEMEHH U TPOCTPAHCTBY YCIOBHIX CPEIbI
MOXKET OTpakaTh MOKA3aTENH aIalTHBHOCTH TeHOTUIIOB. [103TOMY, HapsiAy C BBICOKAM MTOTEHIINATIOM
MPONYKTUBHOCTH B CEJICKIIMOHHON paboTe Mo 03MMOM MILIEHUIIE Bce OoNblliee BHUMAHUE YACIAETCS
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BBIBEJICHHUTO HOBBIX COPTOB, 00ECTICUNBAIOIINX, BO3MOYKHO M MEHBIIIYIO YPOXKAHHOCTh, HO CTAOMITBHYIO
10 Pa3HbIM r'ojlaM U arpodoHam.

MATEPHUAJI U METO/bI

B onbiTe M3ydeHo u MpoaHaTu3upoBaHo 17 cCOPTOB ABYX pa3HBIX SKOTUIIOB O3MMOW MILIEHHUIIBI,
CO3/IaHHBIX B HAYYHO-MCCIIEAOBATEILCKOM MHCTUTYTE TONEBBIX KynbTyp «Cenekuus». Ha nanHbIi
nepuoz, 13 u3 HUX BKIIOYEHBI B [ocpeecTp copToB pactenuii Pecnybnuku Mongosa.

Mertonuka 3aKiIaJKH TOJEBBIX OMBITOB U 00paOOTKU MONyYEHHBIX PE3YJAbTATOB — OOLIETIPHHATAS
JUISL CENIEKIIMOHHOM paboThI, COITIacOBaHHAs ¢ TPEOOBAHHUSMHU TOCYIAPCTBEHHOTO COPTOUCIIBITAHHS.
[MpeniecTBeHHHUK — YEpHBIiT ap. Y YeTHas IJI0Mab ACISHKY - 10 M? B 4eThIPEXKPaTHOM ITOBTOPCHHH.
[ToceB mpom3BoOAMIM C WCMOIB30BaHHEM celeKiuonHon cesnku CCOK-7, a ybopky AenstHOK —
ManorabapuTHBIM KomOaliHOM «Sampo-130».

[Tony4yeHHble pe3ynbTaThl YPOKaWHOCTH B OMBITE MOABEPTaIMCH AMCIEPCHOHHOMY aHAJIU3Y
([Jocmexos, b.A. 1973).

Hapsiay ¢ 5TiM, HCTIONB30BANIKCH METOJBI MATEMAaTHYECKOTO MOJCITMPOBAHNS1, KOTOPBIE MO3BOJISIOT
OIPECIIUTH TUTACTHYHOCTD U CTaOMIIBHOCTH TEHOTHIIA, B YACTHOCTH, METO/INKA ONpeieNieHns o01Iei
U CrenupUYecKoil aJalTHBHON CIIOCOOHOCTH M CTAOMJILHOCTH TEHOTHIIOB, MU(hepeHIIUPYIOIIei
cniocobHoctu cpenbl (KunbueBckuii, A.B., Xorbiiesa, JI.B. 1985).

[Tpu 3TOM, 0011ast aganTuBHas crocodHocTh reHotuna (OAC) xapakTepusyeT cpeHee 3HaYUCHUS
NpU3HAKa B Pa3lMYHBIX YCIOBHSX CPEAbl M MO3BOJSIET BBIIEIUTH COpTa, oOecreunBaromme
MaKCHMaJbHBIH CPEIHHMI ypokail BO Bcell coBOKymHocTH cpen. Crnenumduyeckas aganTuBHas
cnocobHocTh (CAC) moka3bIBaeT OTKIOHEHHE OT OOIIEH aJanTHBHON CIIOCOOHOCTH B KOHKPETHOM
cpene. B menom, oHM B 3HaYUTENLHON Mepe OTOOpa)KaloT M KOHTPOIUPYIOT B3aUMOJCHCTBUS,
(dbopMupYIOIINECs Y paCTEHH Ha YPOBHE «T€HOTHII + cpeziay.

PE3VIIBTATBI U OBCYXKJIEHUS

Crennduka MOYBEHHO-KIMMATHUECKUX YCIOBHI PErMOHA U MECTPhIM COCTaB MPEANIeCTBEHHUKOB
O/ O3UMYIO TIICHHUILY, UCTIONB3yeMbIX B peCIyOIiKe, 0OyCIIOBIMBAIOT HEOOXOAMMOCTh TIPOBEIICHHS B
WHCTUTYTE CENIeKIIMOHHOM paboThl C 3TOM KyIbTYpoil B JBYX HampamieHHsx. IlepBoe — co3manme
KOPOTKOCTEOEIbHBIX WHTEHCUBHBIX COPTOB, PEKOMEHJIyEMBIX JUIsl PaHHUX BIaroodecredeHHbIX
MIPEeIILIECTBEHHUKOB 1 YCIIOBHH opoliieHHs. Bropoe HanpagieHne — BhIBeieHHe TOTyMHTEHCUBHBIX COPTOB,
WCTIONB3YEMBIX TS TIO3THUX HEelapOBbIX MPEIIIECTBEHHUKOB U, B IIEJIOM, JJI Ooriee OeAHBIX arpo(OHOB.

Copra BblllIEyKa3aHHBIX TEHOTUIIOB UIMEIOT CBOH CIel (PUUecKre TPHU3HAKU 1 CBOWCTBA MITH Pa3HbIH
YpPOBEHb WX MPOSBICHUS, HO CPEIH HUX €CTh U O0Ie. A B COBOKYIMHOCTH IieJieHANpaBiIeHHOE
KOMOMHHUPOBaHUE U, TTIABHOE, yIaYHOE COUETaHNE 3TUX IPU3HAKOB B HOBBIX COPTaX JIFOOOT0 SKOTHIIA
B OTIPEJIETICHHOM Mepe MO3BOJISIOT KOPPEINPOBaTh BHICOKUN TOTEHIIMA MPOAYKTUBHOCTH C BBICOKOM
ee cTaOMIILHOCTBIO B Pa3HBIX CPENOBBIX CHUTYyallUsiX, T.e. CO3aBaTh agantuBHbIe copta (bopoeBuy,
C. 1968; Yuruna, W.I1., [TocTonatuii, A.A., 'auna, JI.B. 1990).

HakoruieHHbIi B MHCTUTYTE CEIEKIIMOHHBIA MaTepuall M0 O3UMOM IMIIEHUIIE, CO3AAHHBIA U
OTOOpaHHBIN COTIACHO MOJENH JBYX BBINICYKAa3aHHBIX IKOTUIIOB 3a MOCJICAHWUN TEPHOI BPEMEHH,
MOKa3aJi, YTO B IKOJIOIMUYECKUX YCIOBHSX benbiikoi crenu PecnyOnuku MomngoBa Oosiee BBICOKHIA
MOTEHIIUAIT TPOIYKTUBHOCTH (POPMHUPYIOT KOPOTKOCTEOETBHBIE TEHOTUITHI C BBICOTON CTEOIECTOS 10
100 cM, KOTOpBIE, KaK TIPABHIIO, UMEIOT ¥ 00JIee BHICOKYIO YCTOWYMBOCTD K MOJICTaHUIO.

[loTeHnman MPOAyKTUBHOCTH Y CPEIHEPOCIIBIX U BBICOKOPOCHBIX copToB (Oonee 100 cm) m3-3a
YCTOMYHMBOCTH K TIOJIETAHNUI0, KaK MPaBUIIO0, HECKOJIBKO HUXKE, HO 110 3MMOCTOMKOCTH U Ka4ecTBY 3€pHa,
B I1€JI0M, BBIIIIE.

B xoHKypcHOM coprouciibiTanuy nHCTHTYTa B 2011-2013 TT. OB HCCTIEIOBaH U TPOAHAIN3UPOBAH
YPOBEHb aJIalITUBHOCTH CO3AaHHBIX Ha 0a3e STOM KOHIIENIMH paHOHUPOBAHHBIX M MEPCIIEKTHBHBIX
COpPTOB BBILIEYKa3aHHBIX ABYX dKoTumoB (Tabm.1).

Tonmer uccnenoBanmii ObUTH KOHTPACTHBIMH 110 THAPOTEPMHUYECKHM TIOKa3aTersiM. Tak, MHIEKC
YCIIOBUH cpenbl BappupoBaiics oT — 2,08 B yenoBusax 3acymuiuBoro 2012 roga g0 +0,90 -+1,18 8 2013
1 2011 TT. COOTBETCTBEHHO, T.€. B TOIBI C HAMOOJBIIICH MPOAYKTUBHOCTHIO O3UMOI! TIIICHUIIBI, KaK B
OIBITE, TAK U B IEJIOM I10 PECITYOJIMKE 3a 3TOT IEPHOJ BPEMEHH.
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Tadauua 1. Adanmugnocms copmos 03UMOU NUEHUYbL NO NPOOYKIMUBHOCU 8 KOHKYDCHOM
copmoucnvimanuu HUUIIK «Cenexyusy (2011-2013 rr., T/Ta, NpeIIIeCTBCHHUK — YEPHBINA Map)

CTraTHCTHYECKH € MoKa3aTeJn
Copr Vs imy | Vi many | V2-¥1 (y‘;;yz) s? |cv,% | & | si?
I'pynna copmos unmencuenozo muna
1. Barpa 3,26 6,73 -3,47 5,00 ]1,28| 34,8 |1,04] 0,37
2. ABaHTax 2,98 6,83 -3,85 491 |1,56] 38,6 [1,16] 0,03
3. JIayrap 3,51 7,28 -3,77 5,40 ]1,49| 34,3 |1,08] 0,20
4. Taimmcman 3,42 6,15 -2,73 4,79 10,791 30,0 10,881 0,06
5. BII-19-07 3,19 6,83 -3,64 5,01 1,39 36,6 |1,14] 0,01
6. Cenexr 2,89 7,14 -4,25 5,02 1,90 41,3 |1,26] 0,09
7. DeHHKC 4,16 6,72 -2,56 5,44 10,69 25,1 10,821 0,04
8. Pon 3,65 6,31 -2,66 498 10,74] 30,4 [0,96] 0,01
9. Hymutop (BL[-38-13) 4,23 6,93 -2,70 5,58 10,77| 24,4 10,80] 0,03
10. Axopn 4,18 6,93 -2,75 5,56 [0,80] 25,7 10,861 0,00
Cpennee no rpymnre 3,55 6,79 -3,24 5,17 11,10] 32,1 - -
I'pynna copmoé nonyunmencuénozo muna
1. Ilo moiima 3,23 6,49 -3,26 486 [1,46] 34,2 10,991 0,00
2. Konpusina 3,15 6,70 -3,55 493 [1,72] 36,0 |1,05] 0,04
3. Kempwusina [liroc 4,40 6,89 -2,49 5,65 10,85 23,5 10,69] 0,14
4. Bamtuna 2,84 6,49 -3,65 4,67 [1,82] 39,8 |1,14] 0,01
5. Mensr 3,29 6,79 -3,50 5,04 1,67 34,6 |1,02] 0,07
6. Bectutop 3,48 6,58 -3,10 5,03 1,32 32,3 10,97] 0,01
7. KpeaTop 3,02 7,04 -4,02 5,03 12,22 39,2 |1,13] 0,47
Cpennee no rpymnre 3,34 6,60 -3,26 497 1,46 34,2 - -
HCP 0,05, T/Ta 0,38
rae §? — mUCTIepCHust YpOXKaitHOCTH 110 To/1aM

B, — DKOJIOrUY€eCKas MJIaCTUYHOCTh
Si2 — ¢eHoTHIIHYUECKAS CTAOMIBHOCTD
(Y, +VY,)/2 — cpennsis ypo:KaiiHOCTh B KOHTPACTHBIX YCJIOBHSAX CPEIbI

MakcuManbHBIH CpeIHUIA ypoXKald 3a BCE TOMIbl M3YUCHHS, XapaKTEPHU3YIOLINK O0LIyIO aIallTHBHYIO
CIIOCOOHOCTH copTa, chopmupoBaiu copra JIayrap, @ennkce, Axopn, Hymurop, Cenexr u BII-19-07 B
TpyIIe HHTEHCUBHBIX KOPOTKOCTeORIBHBIX copToB; Kanpusina [Timroc, Mensit, Bectutop, Kpeartop B rpymme
MOTYWHTEHCUBHBIX CPETHEPOCIIBIX COPTOB. Y OONBIIMHCTBA U3 HUX TAKXKE MEHBILE Pa3pbiB MEXKIY
MaKCUMaJIbHOH ypoXKalHOCTBIO Y | (MaX) 1 MUHUMAJILHOM — Y, (min), T.€. OHU CIIOCOOHBI (JOPMUPOBATH
BBICOKYIO ITPOTYKTUBHOCTb B PA3IMYHBIX YCIOBUSX CPeIbl. DTO MPEK/Ie BCETO MPOSBIISIETCS Y TEX COPTOB,
KOTOpbIe (hOPMUPYIOT OOJIee BHICOKUE M HM)KHUH TIOPOT YPOXKAHOCTH, a HE TOJBKO BepXHU (DeHuKC,
Axopn, Hymurtop, Pox, JIsyrap, Kenpusiaa [Tiroc, Bectutop). Paznuunblii ypoBeHb AUCTIEPCHE YPOXKAMHOCTH
(Si?) Taroke MOATBEPKIACT BBIILICTIPUBEICHHYIO PACKIIAJIKY COPTOB B JAHHOM OIIBITE.

ITokazaTen 5KOIOrMHECKOM MIaCTUYHOCTH (b,) OIM3KM K TEOPETUYECKOMY COYETAHUIO, T.€. OIU3KH
K 1y coproB Batpa, JIpyrap u Pon (naTencuBHas rpynmna) u Kenpusina, [Tonoiima, Mensr u Bectutop
(TTOYMHTEHCHBHBIE COPTa), YTO MO3BOJSET OTHECTH MX K KAaTETOPUHM DKOJOTMYECKU YCTOHYMBBIX.
311 copTa GOPMHUPYIOT HE MAaKCUMATBHYIO, HO BEICOKYIO CTa0MIIbHYIO YPO)KaHOCTh B KOHTPACTHBIX
YCIIOBUSAX UX BO3/IENIbIBAHUS.

PamxupoBaHHbIN psij] BapuaHTa HEHOTHUITNYECKOM cTabMIbHOCTH (Si%) ypoxKallHOCTH MOKA3bIBaeT,
YTO BBICOKOIPOIYKTUBHBIC COPTa MHTEHCUBHOTO TUIa (JIayrap, Barpa, ®enuke, Kpeatop) ycrynator
copram ¢ 0oJiee HU3KOM ypoXKaitHOCThIO, TAKUM, Kak ABaHTax, TamucmaH, [lomoiima, bamTuna.

[loBenenue psna pailOHMPOBAHHBIX U MEPCHEKTUBHBIX COPTOB O3MMOMN MIIEHMIIBI CEIeKIUU
WHCTUTYTA B Pa3TUYHBIX SKOJIOTHYECKUX 30HaX PECIyOIMKH HATJISAHO MPEICTaBIeHO B pe3yabTaTax
roccoprouctbiTanus (Taom. 2). [To ypoBHIO TPOIYKTUBHOCTH B LIEJIOM T10 PECITYOIMKE BBIIEISIOTCS
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Takue copra, kak ABBIHT, ABaHTax, Cenekr, Kanpusna. [Ipaktudecku, 311 copra MOATBEPKIAIOT
CBOE MTPEUMYIIECTBO U B I0XKHOM, OCTPO3acyIUINBOW 30HE CTPaHbI. DTO B LIEIOM MOATBEPKAALTCS U
YPOBHEM HX CTAaTUCTHYECKHX ToOKazaTelei: kodpdunuentom Bapuanuu (CV), sxomorunyeckoi
mractHaHOCThIO (bi), heHoTHIMYeCcKOi cTabMIbHOCTRIO (Si2) 1 roMeocTaTuuHOCTHIO (Hom).

B 5TOi1 CBSI3M MOXHO cli€flaTh BBIBOJ, UYTO INOBBIIICHUE YPOKAMHOCTH O3UMOM MIIEHULBI U
craOuIn3anus ee ypoBHs Ha JaHHOM 3Tare U Ha OIDKaNIIyIo MEepCIeKTHBY IPEUMYIIECTBEHHO OyeT
OCYILECTBIATHCA Yepe3 MOBBIIICHHE YCTOWUYMBOCTH HOBBIX BBIBOAMMBIX COPTOB K CTPECCOBBIM
(haxTopam Ipu UX BO3NEIBIBAHNH, T.€. YePEe3 YCUIICHUE YPOBHS MX alalTHBHOCTH. Psizt palioHpoBaHHBIX
U TEepCTIEKTUBHBIX COPTOB 3TOM KyAbTYphl, co3naHHbiXx B HUW moneBwix kynbTyp «Ceneknus», B
OIPENIeNICHHOW Mepe, yXKe COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSIM.

Tabauua 2. Ypogenv npodykmusHocmu adanmueHvlX pauoOHUPOBAHHBIX COPMOE
o3umoll nueHuywvl Oenvyxou cenexkyuu za 2008-2012 ze.
(no pesynomamam I'CH Pecnybauxu Monodosa, m/2a)

YpoxkaiiHOCTH CraTucTuyecKue MoK a3ateian
Copr lcesep| mentp | or | PEMEENO | oy of | 8, Si? Hom"
pecnybjuke
Jryrap — cr.1 4341 4,28 |3,62 4,08 9,8 1,271 0,085 57,9
KysinpHuk — cr. 4,56 | 4,06 |3,85 4,16 8,8 1,34] 0,005 66,7
IMonmoiima 4,16 | 3,97 |3,69 3,94 6,0 0,86] 0,005 139,7
Koanpusna 4241 4,05 3,91 4,07 4,1 0,621 0,000 302,6
Jym0OpoaBuiia 426 3,84 |3,82 3,97 6,3 0,851 0,018 144.,4
Ceiekt 4241 4,17 13,89 4,10 4,5 0,63 0,012 259,3
BaTtpa 428 3,81 3,91 4,00 6,2 0,741 0,043 137,5
ABBIHT 4431 4,22 14,03 4,23 4,7 0,741 0,000 223,2
ABaHTax 4,56 | 4,15 |3,87 4,19 8,3 1,291 0,000 73,4
Bamruna 440 3,88 3,69 3,99 9,2 1,35] 0,008 61,0
Tanucman 4241 3,88 |3,75 3,96 4,2 0,931 0,004 125,9
BI1-19-07 421 3,88 |3,46 3,85 9,8 1,38 0,007 52,6
cpeanee no copram | 4,33 | 4,02 3,79 4,05

‘V>ke He BhI3BIBAaCT HMKAKUX COMHCHUM U TO, YTO BHOBb CO3/IaBa€MbIC COpPTa JOJDKHBI B 3HAYUTEIBHOM
MCpE COUYCTATh B cebe Takue MMpU3HAaKH, KakK SBCyXOyCTOﬁqHBOCTL U CTOMKOCTh K BBICOKUM
TEMIICpAaTypaM BO3yXa B KPUTUYCCKUEC MEPUOABLI X OHTOI'CHE3A.
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®OPMUPOBAHUE OCHOBHbIX J3JIEMEHTOB
NMPOOYKTUBHOCTU COPTOB MNWEHULbI O3UMOU B
3ABUCUMOCTU OT CPOKOB CEBA U HOPM BbLICEBA B
YCNOBUAX KOXXHOW CTENU YKPAUHBI

M. M. KOPXOBA

Huxonaesckuii nayuonanvHulil azpapuulil ynusepcumem, Yxpauna

Abstract. The influence of sowing dates and seeding rates on stem and spike productivity was studied in modern
winter wheat varieties (Podolyanka, Kolchuga, Kosovyca, Natalka and Blagodarka Odesskaya) under conditions of
the southern steppe of Ukraine. It was found that the number of spike-bearing stems per unit area and grain weight per
spike have a dominant role for the yield of this crop. The maximum value related to the number of productive stems were
recorded by the plants sown on 30 of September with a seeding rate of 5 million pcs/ha. Spike productivity of all
varieties was higher when the sowing was done at late dates with a seeding rate of 3 million pcs/ha.

Key words: Triticum; Winter wheat; Variety; Sowing date; Seeding rates; Yield components.

Pedepar. 3ydeHo BiusiHUE CPOKOB CEBa M HOPM BbICeBa Ha (OPMHUPOBAHKE NPOMYKTHBHOCTH CTEOIEH U
KOJIOCa COBPEMEHHBIX copToB mieHUIBl o3umoit ([lomonsaka, Konsuayra, Kocosuia, Haranka, brnaromapka
o7ieccKasi) B YCIOBHUSIX FOKHOM CTer YKpPaWHBL. YCTAHOBJIEHO, YTO OCHOBHYIO POJib B MPOAYKTHBHOCTH 3TOH
KYJIBTYpPBI HTPAET KOMHYECTBO MPOMYKTUBHBIX CTeONEH Ha SAMHUIIE IUTOMIAAN U Macca 3epHa ¢ OJHOTO Koloca.
MaxkcuMalbHbIe IOKa3aTesn PO yKTUBHOCTH CTeONIel OTMEUEeHbI Y PACTEHHUH, BRICETHHBIX 30 CeHTSIOPSI ¢ HOPMOiA
BbICEBa 5 MJIH IIT./Ta. [IpOMYKTHBHOCTB KOJIOCA y BCEX COPTOB (HOPMHUPOBANACH BBILIE MPH MOCEBE B MO3HUEC
CPOKH C HOPMO#i BBICEBa 3 MJTH IIIT./Ta.

Kuarwuesbie caoBa: Triticum; O3zumas nmenuna; Copt; Cpoku mocea; Hopmbl BbiceBa; D1eMEHTHI
MPOIYKTHBHOCTH.

BBEJIEHHUE

CeromHs B MUpE CyILIECTBYET OCTPBIH CITPOC Ha 3€pPHO MILIEHUIIBI 03UMOH, T03TOMY JaHHAs OTpacib
pacTEeHHEBOCTRA YPE3BbIUATHO BaXKHA KaK JIJIs arpOIPOMBIIIIEHHOTO KOMITJIEKCa, TaK U JUIS pa3BUTHS
9KOHOMMKH CTPaH, IKCTIOPTUPYIOIINX 3Ty MPOAYKIIHIO.

[Tpu popmMupoBaHHH BBICOKONIPOAYKTUBHBIX PACTEHHH O3MMOW MIIEHUIBI BAXKHO 00ECTICUHTH
ONTHMAJIbHbIE 3HAYEHMS] OCHOBHBIX 3JIEMEHTOB CTPYKTYPHI ypokKas: KOJIMYECTBO MPOAYKTHBHBIX
crebneil Ha eIMHUIIE TUIOMIAAN, KOIMYECTBO 3€PEH B KOJIOCE, Maccy 3epHa C OHOTO KOJoca M Maccy
1000 3epeH. [{ys 3TOr0 HEOOXOAMMO YIPABIATH POPMUPOBAHUEM KaXKIOTO JIEMEHTA MPOAYKTHBHOCTH
OTZIEIbHO M OPMEHTHPOBATh TEXHOJIOTHIO Ha CO3/1aHHE COOTBETCTBYIOLIEH CTPYKTYphI IIOCEBA, YTO
obecriedunBaeT 3amiaHMpOBaHHBIN ypoxaii 3epHa (Heric, I.T. 2011).

Cpenr MeponpusiTHIA, HalTPaBJICHHBIX Ha (JOPMUPOBAHUE BHICOKOITPOIYKTHBHBIX TTIOCEBOB, CPOKH
ceBa M HOPMBI BBICEBA 3aHUMAIOT BUAHOE MecT0. CPOKH ceBa BIUAIOT Ha YCIOBHUS B KOTOPBIX OymyT
pa3BUBAaTHCA pACTCHHS, YTO B JalIbHEHIIEM CKa)KeTcs Ha (OPMHPOBAHHUH BCEX JJIEMEHTOB
npoxykTuBHOCTH. ONTUMallbHBIE HOPMBI BBICEBA CO3JAIOT HauOoiee MPOAYKTUBHBIA CTEOIECTOM.
[IpoayKTHBHOCTB MIIEHUIIBI 03UMOMN 3aBUCUT U OT Pa3HOro COPTOBOTo cocTaBa. OHU copTa AAar0T
BBICOKYIO YPO)KaHOCTh IJIaBHBIM 00pa3oM Omarofapsi pa3BHTHIO BBICOKOIIPOAYKTHBHOIO KOJIOCa U
CPaBHUTEIBHO HU3KOW TJIOTHOCTH MPOAYKTUBHOTO cTeONIeCTos, Ipyrue — Onaroaapsi MOBBIIICHHOMY
KOJTMYECTBY MPOJAYKTUBHBIX CTEONeH W cpeqHel MPOMyKTHBHOCTH Koioca. s KaIoro copra
TpeOyeTcsl CBOsI CTPYKTypa moceBa. [1o3ToMy 1eibio HalIero MCCISAOBAHMS CTAJI0 OIpEieIeHUe
ONTHMAaJILHOTO CPOKa CEBa M HOPMBI BHICEBA M MX BIMSHUE Ha (POPMHUPOBAHNE OCHOBHBIX 3JIEMEHTOB
POAYKTUBHOCTH COBPEMEHHBIX COPTOB IIIEHUIIBI 03UMO B FOXKHOU CTENH YKPaHHBI.

MATEPHUAJI U METO/bI

OKCIepuMEHTaIbHbIC UCCIENOBAHUS MPOBOAWINCH, Ha HOBOOJECCKOM COPTOUCTBITATENBHOM
crannun HukonaeBckoit oomactu Ha npotskeHu# 2010-2013 1. B TpexdaKTOPHOM TOJIEBOM OIIBITE
M0 apOBOMY IpeAIIeCTBEHHUKY. BriceBanu copra mimeHusl o3umoi [lomonsiHka (cTanmapr),
Konpuyra, Kocosuna, Haranka, brnaronapka omecckas, afanTUpOBaHHbIE K CTEIHBIM YCIOBHSIM
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VYkpaunbl. CxeMa oIbITa Takke BKIroyana 5 cpokos cea (10.09; 20.09; 30.09; 10.10; 20.10) u 3
HOpMEBI BbiceBa (3; 4; 5 muH mT./ra). Bee skcnepuMeHTa bHBIE YYETHl U U3MEPEHHS MPOBOIMIN
COMIACHO OOIIENPUHSATHIM MeToKaM. OTBIT OB 3aJI0KEH B YEThIPEXKpaTHOM MoBTopeHnn. O0mmas
TUIOIIAb TTOCEBHOM AensHku — 40,5 M2, yuaeTHo# — 25 M2

PE3VJIBTATBI U OBCYXKJIEHHUE

[Noronueie ycoBus B TOIBI HCCIICAOBAHUN OBUTH Pa3MYHBIMH, YTO JIAJI0 BO3MOYKHOCTb OTIPEISTUTh
BJIMSIHHE CPOKOB CE€Ba M HOPM BBICEBA HA 3JIEMEHTHI IPOAYKTHBHOCTH COPTOB MIIEHUIIBI O3UMOH.

YcraHOoBJIEHO, YTO BeMMunHa ypokas Ha 50 % 3aBHCHUT OT I'YCTOTBI MPOAYKTUBHOTO CTEOIECTOS
(Heric, I.T. 2011). Oco0GeHHO 3TO KacaeTcs 30HBbI KOKHOM CTEIH, TJie KOMILJIEKC IMOTOIHO-KIuMa-
TUYECKUX YCIOBHUH cIOcoOCTBYeT (hOPMUPOBAHHIO OOJBIIEr0 KONWYECTBA MPOMYKTUBHBIX CTeONeH
pacTteHuii 03UMOH TIIIEHUIIBI, YeM B JIPyTHX PErnoHax, I/ie MaKCHMaJbHBIN ypoxkail ¢popMupyercs
MPEeUMYIIECTBEHHO 3a cueT Oombinedl kpynHoctu 3epHa ([nmyxosa, H.A. 2006). Pe3ynbTaTh
WCCIEOBaHHUM MOKA3hIBAIOT, YTO CAMYIO BBICOKYIO YPOXKaHHOCTh MO YEpHOMY Mapy MIIEHUIA
obecrieunBaeT Toryia, Koraa rnepes yoopkoit Ha 1 M2 HacuutbiBaercs 600 - 650 TpoayKTUBHBIX cTeONEH
(Heric, 1.T. 2011). 3a rojabl HamuX MCCASAOBAHUMN ATOT MMOKA3aTENb 3aBUCEN OT YCJIOBHH BETeTAIlUU
pacTeHuii, HOpM BbICEBa U CPOKOB ceBa. Hanborbliee KONMMYECTBO MPOMYKTUBHBIX cTeOieit Ha 1 M2
copmupoBanock B 2013 rogy. DT0 CBI3aHO B MEPBYIO OUEPEIb C TEIUIBIM, BJIAXHBIM OCCHHHM
MepHoJIoM, To3JHNUM TipekpamnieHreM (08.12) u panHuM Bo30O0HOBIeHHEeM BeceHHel Bererau (09.03),
910 00YCIIOBUIIO MHTEHCUBHOE KYIIEHHE U JOPMHUPOBaHUE OOJBILIETO KOINYECTBa cTedeil ¢ KolmocoM
(B cpentiem ot 515 mo 714 wt./m?). Ha mpomyKTHBHOCTE CTEOIECTOS paCTEHUH 3HAYUTENBHO BIIHSLITH
HOpPMBI BhIceBa. Haunbomnbliee KOJIMUYECTBO MPOAYKTUBHBIX CTEOJICH C(HOPMHUPOBAIOCH MPU HOPME
BBICEBA 5 MJIH.IIT/TA U B cpeiHeM cocTaBisuio 680 mryk Ha 1 M2, HecKonbko MEHbIIIE ITOT ITOKa3aTellh
ObLT y pacTeHHi MPH HOpME BBICeBa 4 MITH IIT./Ta — 647 mT./MI, a HaUMeHbIM — 612 TT./M? TIpH
HOpMe BbiceBa 3 murH.uT /ra (Tadi.1).

Tabmuna 1. Koauuecmeo npodykmusHvix cmebiiell RueHuybl 03UMOU 8 3a8UCUMOCTIU OM

copma, HOpMblL 8bICe8a U NO2OOHUX YCA0GUU, Wim./M>.

Hop™mbl BbiCeBa, MJIH.IIT./Ta
3 4 5
a = E
en en
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™ ™ ™
[TonomsHKa 6061173 1615 465 643 1240]1665| 516 | 681 1285711 ] 559
Konpuyra 6131 0 602 405 634 0 |646| 427 | 6551 0 J679| 445
KocoBuna 5501160 | 611 440 57012451640 485 | 61312774669 520
Haranka 626 1333|1653 537 67213961669 579 | 6981424701 ] 608
bnaronmapka onecckas 5601176 | 580 439 579 1216|616 470 | 5961249640 495
CpenHee 1o copTy 5911168 1612 457 620 1219]1647 | 495 | 649]1247§680] 525

Kax mokazanu Hamm vccieoBaHHUS, CPOKM CEBa TAK)Ke OKa3aly 3HAYUTEIbHOE BIMSHUE Ha
(dhopMupoBaHKE TPOAYKTUBHON KyCTUCTOCTH. Tak, HanOoIbliee KOTHYeCTBO MPOAYKTUBHBIX cTeOeH
B 2013 romy cdopmupoBaim pacTeHusi ONTHMaIbHBIX cpoKkoB ceBa (30 ceHTsOps) — B cpennem 680
mt./M?, a HauMeHbInee (569 mT./M?) — pacTeHus mo3aHero cpoka cea (20 okTIOps).

Ouenp HEONMArOMPHUATHBIM JJIsl POCTa U Pa3BUTHS PacTEHHMH MIIEHUIBI 03UMOH okazaics 2011/
2012 cenbckoxo3siicTBEHHBIH ToA. M3-3a onroBpeMeHHOM OYBEHHOM 3aCyXH TOBKO ITOCEBBI pAHHETO
CpOKa ceBa MMEIH OCEHHee KyILEHHE, a BO BCEX OCTaJbHBIX TPETHI 3Tall OpraHoreHe3a Haudajcs
TOJBKO BecHOH. Kpome sToro, mpu BbIXOzE B TPYOKY pacTeHHs CTpajalid OT HEAOCTaTKa BIIATH H
BBICOKHX TEMIIepaTyp, YTO OOYCIOBHJIO HH3KYIO MPOAYKTUBHYIO KycTUCTOCTh. CpOKH ceBa 31ech
ChITpaiy pemaromiee 3HaueHue. Pactenus BoicessHHbIe 10 CeHTSOpsS BOILIM B 3UMY MEHee
3aKaJIeHHBIMH, YTO CKa3aJI0Ch Ha X 3MMOCTOMKOCTH H ()OPMUPOBAHUHN HEIOCTATOUYHOTO KOJTMYECTBA
NPOAYKTHUBHBIX CTEONEH: B CpelHeM UX HacuuThiBajoch Beero 212 mr./m? (Ta6n. 2). HauGonbiee
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KOJIMYECTBO MPOAYKTUBHBIX cTeONel chOpMUPOBAN pacTeHus, BeicessHHbIE 10 OKTAOpsi ¢ HOpMO#
BbICeBa 5 MUIH mmiT./Ta (245 mr./m?).
Tabmuna 2. Koauuecmeo npooykmusHwix cmebiiell RueHuybl 03UMOU 8 3a8UCUMOCTIU OM
copma, cpokog cesa U NO2OOHLIX YCLOGUL, wim./Mm>.

Copr Fox Cpoxu ceBa

10.09 20.09 30.09 10.10 20.10

2011 633 659 686 684 554

[Tomonsuka 2012 162 147 245 307 302
2013 675 684 717 674 559

Cpennee 490 497 549 555 472

2011 636 653 674 671 537

Konbuyra 2012 0 0 0 0 0
2013 665 672 680 646 548

Cpennee 434 442 451 439 362

2011 542 602 588 609 548

Kocosuna 2012 151 177 233 281 296
2013 655 658 664 643 581

Cpennee 449 479 495 511 475

2011 680 698 686 678 685

HaTanka 2012 343 322 420 428 408
2013 677 688 712 689 606

Cpennee 567 569 606 598 566

2011 561 591 598 581 562

bnaro napka onecckas 2012 198 0 300 299 271
2013 666 644 626 573 551

Cpennee 475 412 508 484 461

KonuvecTBo MpoayKTHBHBIX cTeONell B 3HAYUTENBHON Mepe OOyCIIOBIEHO M TeHETHYECKUM
MPU3HAKOM COpPTa, TIO3TOMY MPH POPMHUPOBAHUY HEOOXOANMOH CTPYKTYPHI [TOCEBA CIIEMYET yIUTHIBATh
ocoOeHHOCTH copTa. Hamm mccinemoBaHus MOKa3ainy, YTO BBICOKHH MPOMYKTHBHBIN CTeOIeCTOi
obecrednBa copT MIIeHUIBI 03uMoi Haranka, kotopsrit B Onaronpusarasie 2010/2011 u 2012/2013
CEITBCKOXO3IUCTBEHHBIE TOBI chopMmupoBan 665 u 674 mryk credneit Ha 1 M2, a B HeOIAronpusITHOM
2011/2012 cenbCKOXO3SMCTBEHHOM IOy TIOYTH Ha 56% TPEBBICHII MO 3TOMY IMOKA3aTel0 JPyrue
copra. Hanmenblee konn4yecTBO MPOAYKTUBHBIX cTeblel cdopmupoBai copt brnarogapka onecckas
(B cpemueM 3a 3 roma 468 mr./M?). Dto Ha 106 mT./M? MeHbIIe, yeM y copTa Haranka.

Crenyer OTMETUTB, UTO HE BCE PACTEHUS BBDKUBAIOT 10 TUIOIOHOLIEH!S. YacTh U3 HUX morudaer
OT Pa3MUYHBIX HEOMaronpUsATHBIX YCIOBUH BO BpeMsl IEPE3UMOBKH, Kak 3T0 npousonuio B 2012 roqy
¢ coptoM Kospayra, pacTeHus KOTOPOTO MOTrHOIIH.

BwMmecte ¢ Tem, perynupyst TOINBKO TYCTOTY CTeONIeCTOs, HE BCEria MOKHO O0ECHEUHTh BBICOKUN
ypoxkaii mineHutlpl. [1.I1. Jlykbsnenko (1973) Gonbloe 3HaAYEHUE MPHUIAaBaJl YBEIUUCHUIO
MPONYKTUBHOCTH KOJIOCA, KOTOPOE B OONBILIECH CTENIEHH 3aBHCHUT OT KOJNMYECTBA HE KOJOCKHEB, a
3€PHOBOK, TOCKOJTBKY C TIOBBIIIICHUEM KOTMYECTBA 3€PEH B KOJIOCE MPONIOPIMOHATIBHO YBETUYNBACTCS
€ro MPOLYyKTUBHOCTb.

A.A. Kopunnrckuii u A. I1. Opmiok (1989), pa3pabateiBast MOenb copTa MIIEHA T 03UMOM, YCTaHOBUIIH,
gro uist nomydenus 90-110 1/ra 3epHa, B Koroce AOKHO ObITh He MeHee 43-47 3epeH. Ha kommuectBo
3epeH B KOJIOCE BIHSIOT KaK METEOPOIOrHIECKUE YCIIOBHS, TAK M MOJIETb TEXHOIOTHH. JTOT IMOKa3aTelb
3aBUCHUT MPAKTHUECKH OT BCEX arpOMEPONPHATHI, B TOM YHCIIE M OT CPOKOB C€Ba M HOPM BBICEBA.

HccnenoBaHo, 4TO CPOKH ceBa OJIM3KHE K ONTUMAIILHBIM, TAPAHTUPYIOT HAUOOMBIIYIO BEPOSITHOCTh
MPOXOXKACHHS Tporiecca GopMUPOBAHHS AIEMEHTOB IPOAYKTUBHOCTH B ONIaronpHsTHBIX ycnoBrsix (Jlamas,
H.A. u np. 1991; Ralph, W. 1984). D10 nonTBep:kaaeTcs U HAIMMK UCCieaoBaHusaME. [Ipu cMmereHu
CPOKOB ceBa Ha 0oJiee MO3HIE KOIMYECTBO 3epeH B Kooce yBenmuunBanock Ha 6—30 %. bonee Bcero
ux (OPMHUPOBATIOCH y PACTEHHH ¢ MEHbIIEH HOpMOH BbiceBa (3 MJIH IIT./Ta), YTO B CPEIHEM 3a TPU
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rofa cocraBisuio 28,3 mTyK B Kojoce. 1o Ha 1,6 mrt./komoc Oomblie, YeM y pacTeHHid ¢ HOPMOH
BBICEBA 4 MJIH IIT./Ta ¥ HA 2,3 TIT./KOJIOC — YeM Y PacTeHUHN ¢ HOPMO#t BbiceBa 5 MutH mT./ra (Puc. 1).

CaMpbIM JIydIIMM 3TOT IOKa3aTesb Obul y copra Kocosuma (28,2 mT./koioc), a XyIumM y copTa
Kompuyra — 23,1 mr./konoc. Ilpu 3ToM ciienyer oTMETHTbh, 4yTO copT Konmpayra B OmarompusiTHbIe
roasl (2011, 2013) dopmupoBan HaubomblIee Cpenyd BCEX COPTOB KOJIMYECTBO 3€pEeH B Koloce, B
cpenrem 34,7 mryk, uro Ha 20,5% Oonbiie, yem y copra Haranka, u Ha 6,8% — yem y copra
Kocosuna. B 2012 rony mox BAWSHHEM BBICOKHX TEMIIepaTyp, KOrja OOJBIIMHCTBO COPTOB
copmMupoBaau HENOCTaTOUHOE KOJWYECTBO 3epeH, y Haranku B cpegHeM B OZHOM KoJjoce
HacYUTHIBAJIOCH 24,5 mITyK, Toraa kak y KocoBuiisl Beero 18,8 mryxk.

35,0

10.0 -

0,0

Komuecto3epeH B 1 Kooce, T
v
[=]
Il
|

3 4 5

Hopwa BeIcEBa, MITH ImIT./Ta
010 cen. B20cen. O30 cen. O10 oxr. W20 OKT.

Puc. 1. Konuuecmeso 3epen 6 konoce nuieHuybl 03uUMOU 6 3A8UCUMOCU OM CPOKO8 Ce6d U
Hopm evicesa (cpednee 3a 2011 — 2013 ez.)

BaxxHbIM noka3zareneM CTpyKTYpHl yporKas, Kak y»Ke OTMEeUasoch, sIBISIETCSl Macca 3€pHa ¢ OTHOTO
KOJIOCa, KOTOpas IPH BBIPAIIUBAHUM 110 MHTEHCUBHOW TEXHOJIOTHMH MOXET Bo3pactarh 10 1,50 r u
Boire (JIuxourop, B.B. 2008). B Hammx uccienoBaHusx Macca 3epHa U3 OJHOTO KOJIOCA MICHUIIBI
o3uMol Haunbonee BBHICOKHX IOKa3aTeleid Jocturana y copra Komsdayra nmpu HopMe BbIceBa 3 MITH
mr./ra (1,07 r). Haumensias macca 3epHa u3 ogHoro koioca (0,76 r) chopmupoBaiach y copra
[Nomonsiaka mpu HOpME BBICEBA 5 MIIH IIT. /Ta.

1,20
1,00
0.80 +— —
0.60 +— —
0.40 +—| -

0,20 1— L
0,00 . : : . —

ITomonanka Kompuyra Kocopuna — Hartanka broarogapka
OJleccKadt

Macca 3epua ¢ 1 koJioca, r

HopMa BbiceBa

O3 mmH mT./Ta B4 yrH mT./Ta O35 s mr./ta

PucyHnok 2. Macca 3epna uz o0noeo konoca (2) nueHuybl 03UMOU 6 3ABUCUMOCMU OM COPMA
u Hopmul evicesa (cpeduee 3a 2011 - 2013 ee.)
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UccnenoBanus Herica 1. T. (2011) moka3pIBatoT, 4TO 3HAYMMOCTH TAKOTO JIEMEHTA CTPYKTYPHI
ypoxas, kak macca 1000 3epen, cocrasnsier oT 10 g0 30 % B o0mield MpOAYKTUBHOCTH TOCEBA.
[TosTOMY KpymHOCTH 3epHA MMeeT OONbLIOE 3HAUCHUE.

Macca 1000 3epeH 3a rofipl HaIIUX UCCAEOBaHNI MaJIo 3aBHCEIa OT CPOKOB CEBa U HOPM BHICEBA.
Haubonee kpymHoe 3epHO pacTeHus! BCEX COPTOB (JOPMHUPOBAJIH MPH HOpPME BbICEBa 3 MITH IIT./Ta —
36,7- 37,9 rpammMa. Ilpu 3TOM pacTeHusi, OCETHHBIC ¢ OOJbINEH HOPMOI BbICeBa (5 MJIH INT./Ta),
chopmupoBanu 3epHo ¢ maccoir 1000 3epen Bcero Ha 0,9-1,3 T menbie (Puc. 3).

= 39 010 ceHTAGpA

3

=%

g! 38 = B20 ceHTAGPA

S 37

= 030 ceHTAbpA

3 36

=

= 35 010 okTs6ps
34 — T B 20 okTA6pA

3 4 5

Hopma BbIceBa, MJIH IIT./Ta
Pucynok 3 . Macca 1000 3epen nuieHuywvl 03uMotl 6 3a8UCUMOCIU OM CPOKO8 Ce8d U HOPM

svicesa (cpeonee 3a 2011 - 2013 ez.), e

INoceBb! MIEHNIIBL, BEICESTHHBIE B YeTBEPTHIH CpoK — 10 OKTSODS, B CpeiHeM 3a TpH rofa (hOpMHPOBAIN
HaunOosee kpyrmHoe 3epHo ¢ Maccodt 1000 3epen 37,1-38,2 rpaMma B 3aBHCUMOCTH OT HOPM BBICEBA.

BbIBO/IbI

Ha ocuoBanuu IIPOBCACHHBIX I/ICCHGI[OBaHI/Iﬁ YCTAaHOBJICHO, YTO CPOKM CE€Ba M HOPMbI BbICCBA
3HAYUTCIIBHO BIIUAKOT Ha q)OpMHpOBaHI/Ie OCHOBHBIX 3JIEMCHTOB INPOAYKTHBHOCTHU IMIICHHUIIbI 03MMOH.
Ha rore YkpauHbl onTHMaibHOE KOJIMYECTBO MPOAYKTUBHBIX cTeOneit (522 mr./m?) popmupyercs
MpY HOpPME BBICEBA 5 MJIH MIT./ra U cpoke ceBa 30 ceHTsOps. B cpenHeM 3a Tombl MCCIIEIOBaHMIA
Haubosee MPOAYKTUBHBIN crebmectoii hopmuposan copr Haranka — 606 mrr./m2. TIpu CHIDKEHUH
HOPMBI BBICEBA C 5 710 3 MJIH IIT./Ta MPOAYKTUBHOCTH KOJIOCA YBETHMUUBAJIACH B cpenHeM Ha 8,3 %.
Macca 3epHa 13 OIHOTO KOJIOca MPH MO3THUX cpokax ceBa (20 okTsiOps) Oblia BhIIIIE, YeM MPH PaHHUX,
Y COCTaBJIsIa B cpeqHeM mo coptam 1,02 rpamma.

HawubGonee nponykTuBHBINA Koioc ¢opmupoBanu copra Komeayra u Kocosuna — 1,01 u 0,97
cooTBeTCTBEHHO. CpOKM ceBa 1 HOpMBI BBICEBA MMEITN He3HaUNTeNnbHOe BiIMsiHUEe Ha Maccy 1000 3epeH.
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BPEOOHOCHOCTb KOPHEBbIX THUNEN MNLWEHULUbI
O3MMOW B YCINOBUAX CEBEPHOWU
YACTU CTEMU YKPAUHBI

T.H. IIEJAL

'Y Unemumym cenvcroeo xossaiicmea cmennotl 3ouvt HAAH Yipaunot

Abstract. The article presents the results of laboratory and field studies regarding the harmfulness of winter
wheat root rots. The experimental investigations were carried out during 2008-2010 on recognized winter wheat
varieties cultivated according to the technology generally accepted in the northern part of Ukraine steppe. The
main agents of winter wheat root rots were the fungi Fusarium and Bipolaris sorokiniana. Root rot diseases
negatively affected the components of crop productivity with the resulting shortfall in yields, depending on
disease intensity. In case of the highest disease attack rate (3 points), yield shortfall ranged from 25.7 to 44.7%
depending on the variety. The findings suggest that different varieties differently response to the disease.
During all the years of studies the Kuyalnik variety showed the highest disease resistance and therefore had the
lowest yield losses under different intensity of attack.

Key words: Triticum,; Winter wheat; Root rots; Yield components; Crop losses.

Pedepar. B crarbe npezcTaBieHbl pe3ysbTaThl 1a00paTOPHO-MIONEBbIX HCCIAEIOBAHHI BPEIOHOCHOCTH KOPHEBBIX
THUJIEH MIIEHUIBI 03UMON. DKCIEpUMEHTaJbHbIE HCClIenoBaHus npooquinchk B TeueHne 2008-2010 rr. Ha
PpaliOHUPOBAHHBIX COPTAX BO3/IEIBIBAEMBIX 0 TEXHOJIOIHH OOLICTIPUHSATOM TSl CEBEPHOM YaCTH CTEIH YKPaUHbI.
OCHOBHBIMHU BO30OYTUTEISIMA KOPHEBBIX THHJICH TIIECHUITBI 03UMOI ObUTH TPHOBI pona Fusarium wu Bipolaris
sorokiniana. YCTaHOBJIEHO OTPULATEIBHOE BIHMSIHHE KOPHEBBIX THUJICH HAa CTPYKTypHBIE MOKA3aTeH
MPOMYKTUBHOCTH PACTEHHI U HEZI000p ypoXkasi 3epHa B 3aBUCUMOCTH OT CTETIEHH UX MopakeHws. [1pu HanOobliei
WHTCHCUBHOCTH MMOPAKEHUSI B TPU Oajlla B 3aBUCHMOCTH OT COpTa HemoOop ypoxas coctaBwi 25,7-44,7%.
[Mony4eHHbIe TaHHBIC CBUIICTENBCTBYIOT O PA3HOI COPTOBOMN peakiiy Ha 3aboneBanue. Bo Bce rofibl HCCieIoBaHuUiA
copT KysutbHHK MOKa3aJl HAanOONBIIYIO BEIHOCITUBOCTb [0 OTHOIICHHIO K OONE3HH U II03TOMY MMeJ HAUMEHBIIINES
MOTEPH YpOXKas MPH Pa3IMIHON HHTEHCHBHOCTH TIOPAXKEHHUSI.

KuroueBnie ciioBa: Triticum; ITmennna o3umas; Kopaessie raunm; CtpykTypa ypoxasi; Ilorepu ypoxkas.

BBEJIEHHUE

Cpenu Gone3Hel NIIeHUIIB 03UMOH B YKpanHe KOpHEBbIe THIIIA OTHOCSTCSI K HAUMEHEE 3aMETHBIM,
HO HanboJee pacpOCTPaHEHHBIM U BPEIOHOCHBIM 3a0osieBanusiM. [loTepu ypoxasi OT HUX 3aBHCAT
OT TUTIA MPOSIBIICHNS] O0Te3HH, THTEHCUBHOCTH IMTOPaKEHU s pACTeHUH U MOTYT octurath 50% 1 Ooree.
Taroke U3BECTHO, YTO pa3Mep BpeAa 3aBHCUT HE TONBKO OT KOMIUIEKca BO30ynuTeneii Oone3Hu, HO U
B II€JIOM OT TIOYBEHHO-KIIMMATHYECKNX YCIOBHH, BUPYJICHTHOCTH IaTOr€Ha, COPTOBBIX 0COOEHHOCTEH
W YCITOBUI BRIpAIIMBAHUS PACTEHHUA-X035IMHA. [[09TOMY BpEIOHOCHOCTh KOPHEBBIX THHJIEH U3MEHSIETCS
I10 ToJIaM U MpUponHo-KIuMarnyeckuM 3o0HaM (Kopurynosa, A.®. u ap. 1976; ynapasa, [.®. 2003;
[epecpinkun, B.®. 1979).

BpenoHocHOCTh KOPHEBBIX THHJIEH, KaK U KAKOT0-TH00 Apyroro 3aboneBanus, He moctosHHa. OHa
3aBHCHT OT BO30OYAUTEINS, €r0 MATOr€HHOCTH, B3aMMOOTHOIIEHHS MAKPO- 1 MUKPOOPTaHU3MOB, KOTOPbIE
MOT'YT HaIllpaBUTh HH(EKIHOHHBIH MPOIECC B CTOPOHY, OIaroNpUsATHYIO AJIs pa3BUTHS paCTCHUH M
napasuTa, B 3aBUCUMOCTH OT TOr0, KAKOMY OPTaHU3MY 3TH YCIOBHS HauOollee MOAXOMAT I €ro
pOCTa U pa3BHUTHSI.

Kak ormeuaer I.®. Jlynapasa (2003), B 30HE cTelu YKpauHbl OCHOBHBIMH THUIIAMU KOPHEBBIX
THHJIEW SIBIISIOTCS TEIbBMHUHTOCIIOPHO3 (0OBIYHAS KOPHEBAs THIIIB) M (Dy3apHO3bl, peske BCTpeYaroTcs
o(hro001E3, HepKOCTIOpPEIIE3, PU30KTOHHO3.

Ecnu nndopmanus o xapakrepe IposiBIEHHUS W BpeIOHOCHOCTH opnoboné3a u mepkocnopenésa
o0IIen3BecTHA TI0 JTUTEPATypHBIM UCTOYHUKAM, TO JAaHHBIE O BPEIOHOCHOCTH (py3apHO3HO-TENb-
MHUHTOCIIOPHO3HOTO THI1a KOPHEBBIX THUJIEW HEMHOTOUHCIICHHBI U IPOTHBOPEYHUBHI.

B.IO. Kopnuenko (1974) cBUIETENBCTBYET, 4TO MHOT/IA OO0JIE3Hb B CHITY KAKUX-TO PUYKMH HE HAHOCUT
3HAUUTENFHOTO BpENa, U MPOAYKTUBHOCTh OONMBHBIX PACTCHUI MOYTH HE OTIAMYAETCS OT MPOAYK-
TUBHOCTH 310POBBIX.
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ITorTOMy 1€NBI0 HAIMX HUCCIEAOBAHUN CTal0 BBISCHEHUE BPEJOHOCHOCTH KOPHEBBIX THUJIEH
MIICHUIB 03UMOW B YCJIOBHSAX CEBEPHOW YACTH CTENH YKpawWHbI, Ilie MpeobiafaroT TellbMHUH-
TOCTIOPHO3HBIH B ()y3apHO3HBIN THIIBI TOPasKEHUSL.

MATEPHUAJI U METO/bI

HUccnenosanus nposoaiy B TedeHre 2008-2010 rr. B OnbiTHOM X03siicTBe «J{HUTTpO» UHCTHTYTA
CebCKOro X03s1icTBa crenHoi 30061 HAAH Yikpanns! (JJnenpornerpoBckas 0611.). [louBeHHBIH TOKPOB
OIBITHOT'O y4acTKa MPEACTaBIICH YepPHO3EMOM OOBIYHBIM MAJIOTYMYCHBIM CIa003pOANPOBaHHBIM.
ConepxaHnue rymyca B maxoTHoMm cioe 3,1-3,3%, o6mero a3zora 0,23-0,25%, nonsuxHoro ¢gocdopa
125-144 wmr/kr, oomenHoro kamust 110-118% wmr/kr cyxoit noussl (o Yupukosy). Kimmmar 3061 —
YMEPEHHO KOHTHHEHTAJIbHBIN C HEOCTATOYHBIM M HEYCTOMYMBBIM YBIIA)KHEHHEM.

OT160p 00pa3I0B OCYIIECTBIISLIN B (pa3y MOMHOM criesiocTH. PacTeHus pacnpeaensuia Ha TPYIIbI
IO CTEIeHH MOPAKEHHOCTHU COMIacHO mmkane, mpusenaeHHoi A.D. Kopurynosoii (1976), n mpoBoauin
TILATENIBHBINA CTPYKTYPHBIA aHAJIU3.

Hns onpenenenust Bo30yauTenell KOPHEBBIX THHJICH JOTIONHUTENBHO K BHEUIHUM TMPU3HAKaM
MOpa’KeHHs PACTEHHI MPOBOIMITN OMOJIOTHUYECKHIH aHaATIN3 UCCIIeyeMbIX 00pa3IoB.

PE3VIIBTATBI U OBCYXKJIEHUSA

Bruta mpoBenieHa oleHKa CKphITOi (HOPMBI BPEIOHOCHOCTH KOPHEBBIX THUJICH MIIICHUI[BI O3UMOIA,
KOTOpasi HarboJIee XapaKTepHa JIjIs YCIOBUH CEBEpHOM YacTh cTenu YKpauHbI. [Ipu 3TOM, OONbHBIE
pacTeHUs MOJHOCThIO 3aKaHYMBAJIM CBOW LIMKI Pa3BUTHS, HO B PE3YJbTATE BPEIHOTO BIMSHUA
MH(DEKIIMOHHOTO Tpolecca Ha MX JKU3HEACATSIILHOCTh MTPOMCXOIUIIO CHIDKCHHE TIOKa3aTelieil BCcex
3JIEMEHTOB, KOTOPbIE XapaKTEPU3YIOT NPOAYKTUBHOCTh PACTEHUU.

[Monyuennubie nanubie (Tabn. 1) CBUACTENBCTBYIOT, UTO Ha BCEX HCCICAYEMBIX COPTax
HaOIoaeTcss 00paTHasi 3aBUCHMOCTh MEXKIy CTEIICHBIO MOPaXEHUS OOJE3HBIO M CTPYKTYPHBIMU
MOKa3aTes MU yPOKalHOCTH.

Tabauna 1. Onemenmol cmpyKmyposl ypodcas 6 3a8UCUMOCHU OM CMENeHU NOPAaAdX}CEeHHOCHU
nuteHuysl 03umMou kopuesvimu eHuaimu (2008-2010 2z.)

CreneHp Adaunna Hdauna | KoaunvecrBo Macca Macca
Coptr |mopaxennocru,| credasi, | Koaoca, 3epeH c 1 3epHac 1 1000
oann cM cM KoJioca, MT. | kojoca, r | 3épen, r
0 93.9 7,5 35,3 1,53 44,2
HHKOH s 1 92,3 7,3 32,4 1,38 43,1
2 91,4 7,0 28,1 1,10 39,7
3 90,6 6,8 26,1 0,99 38,2
0 95,4 7,5 36,1 1,57 43,6
1 94,5 7,5 35,2 1,49 42,6
KysnpHuk
2 92,6 7,2 32,9 1,34 41,2
3 91,2 7,0 31,9 1,17 37,1
0 101,5 8,0 36,1 1,51 42,2
1 100,0 7,6 32,7 1,36 41,9
[Mucanka
2 96,9 7,5 32,0 1,23 38,9
3 94,0 7,0 28,4 0,99 35,4
0 95,5 7,3 35,4 1,59 45,3
1 93,8 7,0 32,9 1,44 44 4
Cengnka
2 92,4 6,6 31,1 1,29 42,3
3 89,9 6,1 25,1 0,88 35,3
0 115,7 7,9 36,6 1,70 46,8
Armoreit 1 114,1 7,6 34,2 1,53 45,0
JYraHCKU i 2 111,4 7,3 32,5 1,41 43,6
3 103.,0 7,0 28,6 1,04 36,5
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JliimHa cteliist O0JIbHBIX PACTEHUH BCEX COPTOB YMEHBIIIACTCS 110 CPABHEHUIO CO 3J0POBBIMU TIPH
KXKJIOM TIOCJIEAYIOIIeM 0ajuie opaxkEHHOCTH: Tpu niepBoM Oaste Ha 0,9-1,7 cM, nmpu BTOpOM Ha
2,5-4,6 cM u nipu TpeTbeM Ha 3,3-12,7 cM B 3aBUCUMOCTH OT COpTA.

Pactenns nieHuIIbI 03UMOI, €11a00 MopaskeHHbIe KOPHEBBIMU MHUJIsIMU (1 6aiut), 1o JuTiHe Konoca
MPaKTUYECKH HE OTIIMYAIOTCS OT 370POBBIX, a Y copTa KysanpHUK 3TH ITOKa3aTenu oquHaKoBsIe. JiiHa
Kojioca Hanbosiee mopakeHHbIX pacteHuit (3 6amwia) ymenpmanack ot 0,5 cMm y copra KysulbHUK 10
1,2 cMm y coprta CensiHKa IO CPaBHEHHIO CO 370POBBIMHU.

PesynbraThl MccienoBaHUil CBUIETENLCTBYIOT, UTO Y copTa KysibHUK Henobop 3€peH ¢ Komoca
HaMMEHBIIINMN U COCTaBIISET B cpenHeM 2,5; 8,8; 11,7 % npu Gamnax nopax€uHocTH 1; 2; 3 cooTBerct-
BeHHO (Tabm. 2). [To npyrum copram 6,6-9,5 % coorBercTBeHHO nepBomy danty; 11,2-20,3 % — BTOpOomMy
u 21,2-29,1 % — Tperbemy.

Bebicokast BpemoHOCHOCTh KOPHEBBIX THUJIEH HAOIIOaeTCsl TPH MHTEHCHBHOM UX Pa3BUTUH (Oa
3): 31ech HenOOOp Macchl Thicsun 3épeH cocrapisier 13,3-22,1 %.

Tabauua 2. Hedobop ypoaicas 3epra 8 3a8UCUMOCIU O CIMENeHU NOPAdtCEeHHOCHU
nuteHuybl 03umMol Kopuesbimu enuasmu (2008-2010 2e.)

Ctenenn Heno6op, %
Copt |mopaxkennocru, .
Gam Maccol 1000 3epen | 3épeH B KoJiOCe ypo:kasn

1 2,2 8,1 10,0

Hukonus 2 10,0 20,3 27,9

3 13,3 26,1 35,5

1 2,2 2,5 5,3

Kysin pHuk 2 5,4 8,8 14,4

3 14,9 11,7 25,7

1 0,7 9,5 9,9

ITucanka 2 7,8 11,4 18,3

3 16,1 21,2 34,4

1 1,9 7,1 9,6

CensHka 2 6,5 12,1 18,7

3 22,0 29,1 44,7

Anoreit 1 3,7 6,6 10,0

N 2 6,9 11,2 17,1
JIyraHCKU U

3 22,1 21,9 38,6

CpaBHUTENBHBIN aHAIN3 TPOILYKTUBHOCTH PACTEHHH C pa3HBIM YPOBHEM IMOPAKEHHOCTH ITOKa3all
BBICOKYIO BPEZIOHOCHOCTh KOPHEBBIX THHJIEH HE3aBUCHMO OT copTa. [lotepu ypokas 3epHa oT 601e3HH
coctaBwi oT 5,3% 1o 10% nipu nepeoM Oasuie nopaxkéaHoctH, ot 14,4% no 27,9% nipu BTOPOM U OT
25,7% no 44,7% npu TpeTheMm.

YMeHbIIeHHe Macchl 3epHa C OTHOTO KOJIOCA, & COOTBETCTBEHHO M POCT MOTEPh ypoxKas MpH
yBEIHYCHUH Oaia mopaxeHHOCTH MPOUCXOIUT ITOTOMY, YTO 3€pPHO OKa3bIBAETCSl HE BHIMIOTHEHHBIM,
IOYIUIBIM U JICTKOBECHLIM.

Cpenu uccneayeMbIX COPTOB CIeAyeT BBIACIHTh cOpT KysuIbHUK, y KOTOPOTO, MEHBIIE YeM Y
JpYrux, HaOIOAaI0Ch CHIDKEHWE JJIMHBI KOJloca, Yuciia 3epeH B KOJIOCE, MAcChl 3epHa C OJHOTO
KOJIOCa, & COOTBETCTBEHHO U HAMMEHBIIIHE 1TOTepu ypoxkas — 5,3; 14,4; 25,7% coOTBETCTBEHHO OalTy
nopaxx€HHoctu 1; 2; 3. AyrcaiiiepoM mo 3TUM Ioka3aTensM sBiaseTcs copT CensiHka. IT0
MOATBEPKIAET Pa3IMYHYIO COPTOBYIO pEakIHIo Ha TaToreHa.

Kaxk CBHUACTCIILCTBYIOT MOJYUYCHHBIC JAaHHBIC, IPpU IIEPBOM 63HHC MOPaXCHHOCTU J3JICMEHTHI
CTPYKTYpBbI ypoKasg M3MEHAIOTCA HECYHUIECTBEHHO. [Ipu ycpeqHeHun Mbl BUAUM CHHXKEHUE 3THUX
noKasaTesneld, HO ITPH aHaJIK3€e OTACNBHBIX CTe0JIel BCTpedannch 00pa3ibl, He yCTYMaBIINE 37I0POBBIM
pacTeHHAM, a MHOTAa U IMPCBOCXOJMBIIUC UX. Takas CUTyaluus H36HIO[[36TC$I Ipu MmopaxCHUun
MPUKOPHEBOW yacTu crebieit ¢py3apro3om (moOypeHrne ocHOBaHUS CTeOIs1), KOTOpOe, KaK OTMedaeT
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JI.O. Kprouxkosa (2007), He CHUXKAET MOKa3aTeleld MPOJYKTHBHOCTH. DTO OOBSCHIETCS
HE3HAYNTENILHOW TyOWHOMH MPOHUKHOBEH WS BO30YAUTENS1, KOTOPBIH HE MOBPEKIAST dKU3HEHHO BayKHBIX
OpraHOB PacTEHUs — MPOBOMASAIIMX TKaHeW. boiee Toro, MOKHO MPEMONIOKHUTH, YTO B HEOOIBIIOM
KoJIn4ecTBe TpUOBI poja Fusarium OKa3pIBalOT CTUMYNHpYIOLIee NEelCTBUE HAa pacTEHUE.
leapMuHTOCTIOPpUYM NpH cIa0OM MOpa)XEHHM PACTEHHI MOBPEXKIACT MPEUMYIIECTBEHHO
MOBEPXHOCTHBIE TKAHU KOPHSI, 0 BEAYILMX COCYAOB TaKKe HE JOXOIMT, T03TOMY OONEe3Hb CTAHOBHUTCS
BPEAOHOCHOM TOJBKO IPU CUCTEMHOM MOPAYKEHHH OCIa0JeHHBIX PACTEHUH.

Cy1iecTByIOT JaHHBIE, YTO MATOTEH MOXKET HE BHI3BIBATh 3a00NIeBaHUs 1 00Pa30BBIBATH B KOPHIX
pacTeHul 3HAOTPOPHYI0 MUKOPU3Y. TakuMm 00pa3oM, HaNaKMBAETCS COCYIIECTBOBAaHUE JIBYX
OpTaHM3MOB, BO3HHKalollee Ha 0a3e mapasuTh3Ma rpuba W 3alIMTHBIX peakiuil (MMMYHUTETa)
pacrenus-xo3snHa. Ho 3To paBHOBecHe O4eHb HEYCTOMYMBO M MOXKET OBITh HApPYIIEHO, €CIIH XO35IMH
OKasbIBaeTcsl B HeOnaronpusaTHbIX ycnoBusax ([opnenko, M.B. 1962).

B ycnoBusix Halero pernona (ceBepHOM YacTH CTeny YKpauHbl), B (pa3y nBeTeHHs U pOpMUPOBAHHS
3epHa MILIEHUIIBI O3UMOM, JIOCTATOUYHO 4YacTO HaONIOAAroTCsl CHUIIBHBIE 3aCyXH, CYXOBEH, KOTOpHIC
HEraTUBHO BIIMSIIOT Ha COCTOSIHME PAacTeHHH, BBI3BIBAIOT Ne(pUUUT BIarv; Mpu 3TOM CTEleHb
OILJIOJJOTBOPEHUSI I[BETKOB CHUXAETCS. Y PACTeHHsI B CTPECCOBOM COCTOSHHH OCiIabeBaeT ero
CONPOTHBIISIEMOCTD, B Pe3yJIbTaTe YaCTh BO3OYINTEICH KOPHEBBIX THHJIEH MEPEXOIUT K Mapa3uTU3MY,
BO3pacTaeT MX MaTOreHHOCTh. 3aKyNOpHBAasl COCYIbl PacTEHUs], BBIAENSAS TOKCHHBI, BO3OYAUTEIN
KOPHEBBIX THHJICH BBI3BIBAIOT YXyAIlIEHWE CHAOXXEHUS BOAOH M MUTATEIbHBIMHU BEILIECTBAMHU
HAJ3eMHBIX YacTeil pacTUTENFHOrO OpraHu3Ma, YTO MPUBOAMUT K (POPMUPOBAHHUIO HEIOIHOIEHHOTO
3epHa MJIH MPEXIeBPEMEHHON THOEIHN PacTeHusI.

BbIBO/IbI

[TosmyuenHble AaHHBIE MOATBEPKAAIOT, UTO B YCJIOBHUSIX CEBEPHOW YaCTHU CTENU YKPaHHbI
npeoOnanaoT (y3apro3HbINA U FeIbMUHTOCIIOPHO3HBIH THITHI KOPHEBBIX THUIICH. VX BpEIOHOCHOCTh
MPOSBIISICTCS B CHYDKCHUM TTOKa3aTelel MPOIyKTUBHOCTH, YTO, B CBOKO OYepe/lb, BEAET K HEO00pY
ypoxasi. BpemoHOCHOCTb KOPHEBBIX THUJIEN MIIIEHUIIBI 03UMOM 3aBUCUT OT UHTEHCUBHOCTH Pa3BUTUS
00JIe3HU, KOHKPETHBIX ITOTOIHBIX YCIOBUH TO/la, Pa3IMYHOM COPTOBOM peaKIMy Ha ITaTOTeHa U JIPYTUX
(daxropon. [lonTBepkACHO, YTO BPEIOHOCHOCTh BO3PACTAET MPH YBEIMYCHHUH WHTECHCUBHOCTH
nopaxkeHus pacteHuil. Tak, Ipy HAUBBICIICH CTETICHY MTOPAXXEHHOCTU B TPH Oasuia HeoOop ypoxas
cocraBmi 25,7-44,7% B 3aBUCUMOCTH OT COpTAa.

Cpenu uccleayeMbIX COPTOB CJICAYyeT OTMETHTh KysJbHHK, KOTOPBIM MPOSBUII HanOOBIIYIO
BBIHOCJTMBOCTB I10 OTHOIICHHIO K OOJIE3HU 1 TIO3TOMY MIMEJT HAMMEHBIIIUE TIOTEPU YpOrKasi IIPH Pa3TUIHOM
HWHTEHCUBHOCTH MTOPaKEHUSL.
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3KONOIr'M4YECKAA POJlb BUOYOOBEPEHUA B COXPAHEHUMU
r'Ymyca " npEAoTBPALLEHUUN NMPOHUKHOBEHUA
MHBA3UUN B MNOYBY

J.M. MAKCHIIIKO
JIb606CK ULl HAYUOHATLHBIL YHUBEPCUMEN 8eMEPUHAPHOU MEOUYUHbL
u buomexnonoeutt um. C.3. Iicuyxoeo, Yxpauna

Abstract. The effect of methane fermentation in a biogas plant on agrochemical composition of poultry
droppings and pig manure was investigated, as well as the degree of their contamination with helminth eggs was
estimated. It was found that in conditions of mesophilic temperature regime, the amount of organic and mineral
nitrogen and carbon (components of humic acids) increases in the fermented mass, as compared with the mass
before fermentation, suggesting about the activity level of microbiological processes at the expense of bacterial
biomass augmentation. Consequently, the fermented biomass, when used as fertilizer, will contribute to the
formation of humus more than unfermented manure and, thereby, it will increase soil fertility. Under mesophilic
temperature regime there is a decrease in the number of helminth eggs, while under thermophilic temperature
regime there is a total absence of helminth eggs. Under a more active fermentation (the activity of the release of
biogas bubbles, which pass through water cleaning device), fewer helminth eggs were found after termination of
fermentation, due to the life activity of bacteria under mesophilic temperature regime as compared with weak
fermentation. A complete egg survival post-fermentation was observed when the organic matter subjected to
fermentation, for certain reasons, has not fermented.

Key words: Biofertilizer; Poultry droppings; Pig manure; Fermentation; Nitrogen; Carbon; Helminth eggs.

Pedepar. MccienopaHo BIUsSHIE METaHOBOTO OPOXKEHHS B OHOra30BOH YCTaHOBKE HA arPOXUMHUYECCKHI COCTaB
Y UHBa3UPOBAHHOCTD SHIIAMH TeJIBMHUHTOB ITHYBETO IOMETa M CBUHOTO HABO3a. YCTAHOBJICHO, YTO B YCIOBHAX
Me30(hHIBHOTO TEMIIEPATYPHOTO PEXUMa B COPOKEHHOM Macce YBETUUMBACTCS KOIMYESCTBO OPTAaHUUECKOTO H
MHUHEPaJIbHOIO a30Ta, yrieposaa (JIEMEHTOB T'YMUHOBBIX KHCJIOT) B CPABHEHHU C Maccod 0 OpOXEeHHs, YTO
CBHJICTENBCTBYET 00 YpOBHE aKTHBHOCTH MHUKPOOHOJIOTMYECKUX MPOIIECCOB 3a CUET HapacTaHUs OMOMACChI
Oaxrepuii. CremoBaTenpHO, MepedpoauBIIas Oromacca, MPHU UCIIOIH30BAHUN B Ka4eCTBE YI0OpeHHs, Oymer
croco0cTBOBaTh 00pPa30BaHUIO rymMyca OOJbllle YeM HenepeOpOJMBIINK HABO3 M, TEM CaMbIM, YBEIUYHT
mwiogopoaue mouBbl. OOHAPYKEHO, YTO B YCIOBHAX ME30(HIBHOrO TEMIIEPATypPHOTO PEXKUMA MPOUCKXOAUT
YMEHbIIIEHHE KOTMYECTBA SIUI] TeIbMUHTOB, & IPH TePMOGHUIBHOM — STiIIa TeIBMHUHTOB MOTHOCTHIO OTCYTCTBYIOT.
[Mpuuém, npu Gonee aKTHBHOM OpOYKEHUH (CTENEeHb AKTHBHOCTH BBIJICNICHNUS Ty3bIPHKOB OHOra3a, KOTOPbIE POXOIAT
4yepe3 BOAY OYMCTHUTEIBHOTO YCTPOICTBa), Oiaromaps )KU3HEJACATEIBHOCTH OaKTepUil B Me30(GUILHOM
TEeMIIEPATyPHOM PEXKHME, OTMEYACTCSI MEHBIIIEE KOMMYECTBO SHI[ FEIbMUHTOB MOCIE MPEKPALICHHUS OPOXKEHHS,
YeM MpH ciaboM OpOXKEHHH U MOJTHOE COXPaHEHHUE SHI] TOCIIe OPOKEHHS, KOTIa OpraHNYecKas Macca 3aJI0KeHHAs
JUTsl OPOXKEHUS 1O OMPe/IeNICHHBIM MPUYHHAM HEe Opomuia.

Karwuesble cioBa: buoynoopenue; [Ttrunii nomer; CBuHOM HaBo3; ®epMenTarus; A3or; Yruepon, Siina
reJIbMUHTOB.

BBEJIEHHUE

B Hacrosimee BpemMsi oTMedaeTcsl 3HaYUTEIbHOE HCTOLICHUE €CTECTBEHHOTO MOTEHIINAA TIOUBBI,
a UIMEHHO — YMEHbIIIeHHEe B Hell TyMmyca. EskerofHo ¢ moBEpXHOCTH MOYBBI MCYE3aET OKOJIO 2 MITH.
TOHH MAXOTHOTO CJIOS; TMPH 3TOM M3BECTHO, YTO YMEHbBILICHWE TOMIIUHBI cinosg Ha 10 cM cHipKaer
ypoxkariHocTh Ha 20% (beperoswuii, B.K. 2011). IlouBa siBinsieTcs KUBBIM TEJIOM, HACBHIIICHHBIM
MHO>KECTBOM JKMBBIX OPTaHH3MOB: MOJE3HBIX MHUKPOOPTAaHWU3MOB (230THUKCHPYIONIHX, IIEJLTI0-
JI030pa3pyIHUTENbHBIX, HUTPUOUIUPYIOUHX H Jp.), TPHOOB, AOKAEBBIX YepBel (BEPMUKYIBTYpa).
HeocmbicnenHOe BHECEHUE OONBINX 103 MUHEPAIbHBIX YIOOpEHHH, TECTHLHUAOB BENET K X THOEIN
(Beperogoii, B.K.2011), a ciienoBarelibHO, IPUBOIXT K HAPYIICHUIO OalaHCa TTOYBEHHBIX MTPOIECCOB.
Bce xumuueckue cpeicTBa BO3ACIbIBAHUS TIOUBBI (TaKUE, KAK TECTULUIbL, TepOHIIHIbI, CTUMYISTOPBI
pocTa) B YCIIOBHUAX YMEHBIIICHHS TIOA0POANS MOYB IAIOT MPUPOCT YPO:KaHHOCTH, OTHAKO KaUueCTBO U
0e30I1acHOCTh POAYKTOB MHUTaHUA mpH 3ToM yxyamarores (beperosuii, B.K. 2011; Benenes, A.L",
Benenesa, T.A. 2006; ['omy0s, . A. 2005; Kypuc, }0.B. 2012). C apyroii cTOpOHBI, T TOJIepKaHUs
YPO)KaHOCTH PAacTeHUs MOMVIOMAIOT M3 MOYBHI BCe HEOOXOIUMBIE UM OCHOBHBIE 3JIEMEHTHI ITUTAHUS,
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YTO BEJIET K MCTOICHHUIO MOYBHI. B CBSI3M C 3TUM, [UIs COXpaHEHUs ypOXKalfHOCTH pacTeHUH U oAep-
KaHUs TUIOIOPOJINS TIOYB HY)KHO OOECIIEUUTh MOYBBI TOCTATOUYHBIM KOJHMYECTBOM SKOJIIOTHYECKU
0e30MacHbIX OpraHMYecKUux ymoOpeHHil. TaKUMH BBHICOKOKAYECTBEHHBIMH OPTraHUYECKUMHU
yAOOpEHUSMH SIBISIOTCS OMOymOOpeHus, TOTydeHHbIe TYTEM METaHOBOTO OpPOXKEHUS OTXOA0B
KUBOTHOBOJICTBA U PAaCTEHHEBOJCTBA B OMOTa30BbIX YCTAaHOBKaX.

U3BecTHO, 4TO 1pH Me30pMITbHOM cOpakuBaHuu rorudaet umib S0—-80% sull reTbMUHTOB, a IPU
TEepMOQHIHLHOM ITPOUCXONUT MOTHAS AereIbMUHTH3aIUs TiepedponuBInei Maccsl (Jlyoposckuii, B.C.,
Buectyp, B.2. 1988; Kypuc, }0.B. 2012; Cemenenko, 1., 3unuenko, M. 2012). Hamu ycraHoBIeHO,
YTO MPOLEHT I'HOeNn SIMIl TeTbMUHTOB MPU Me30(pUIBLHOM TEMIIEpaTypHOM PEKUME 3aBUCUT OT
AKTUBHOCTH IPOTEKaHHS Mpoliecca METaHOBOro OpokeHUs. Ha akTHBHOCTH mpoliecca, B CBOIO
o4epesib, BIUSET KU3HEACATEIHHOCTE MUKPO(IOPH OMOTa30BOM YCTaHOBKH.

MATEPHUAJI U METO/bI

HccrnenoBanne arpoXMMHYECKOTO COCTaBa OPraHUYeCKON MacChl (KypHHBIH MOMET, CBUHON HABO3)
OCYIIECTBIISLTH C HCIIOIb30BaHUEM CKOHCTPYHUPOBaHHON HamMu 1abopaTOpHOM OHOTra30BOil yCTaHOBKH
s omydenust ouniieHoro o6uorasa (ITatent Yikpannsr Ne 82188; Makcumxko, JIL.M. 2013). s
W CCIIEIOBAHMS aTrPOXMMHUYECKOT0 COCTaBa Opalii MpoObl OpraHMYECKOH Macchl He pa30aBIIeHHON BOIOH
W He nepeOpoauBILIeH 1 pa30aBIeHHON BOJOH B cooTHomeHnu 1:1 u nepebponusmieii. [IpoBoauim
MOATOTOBKY OPraHMYECKOM MaCcChl jist OposkeHwst. [ 3TOro HaBo3 pa30aBiisiiv BOIOW B COOTHOIICHHUH
1:1 u momemiaau B Kamepy OHOTa3oBO¥M YCTAHOBKH, MPOTPETyI0 a0 Temmepatypsl 34-36°C.
[MapannensHO B Kamepy MOMEIIAIUCH EMKOCTH CO CBUHBIM HaBO30M M KypHHBIM TToMETOM. bpokenne
HAYMHAJIOCh Yepes 2—3 yaca Mmocie 3aKiabiBanus Onomaccsl. JintensHocTs Opokenus — 3—4 Henemnu.

Jns viccienoBaHus BIUSHUS Mpoliecca OpOXKeHHs Ha arpOXMMHYECKUH COCTaB KyprHOTO MOMETa U
CBHUHOT'0 HABO3a [TPY ME30(PHUITLHOM TeMIIepaTypHOM PEKIME ObLITH ONpeZieieHbl CIISAYIOIIME TTOKA3aTeNH:

1) pH(kcl) opraanyeckoit maccel 1o u nocie opoxxenns — corsiiacHo [OCT 27979 88;

2) BnaxHocTh — cortacHo [OCT 26718- 85;

3) opranuueckoe BemectBo (yrepon) — cortacao 'OCT 27980 — 88;

4) obmmii a3ot — cortaco [OCT 26715 — 85;

5) ammonwutiHbi a3ot — cortacHo ['OCT 26716 — 85;

6) obmuii pochop — cormacuao 'OCT 26717 — 85;

7) obmuii kanmii — cormacao [OCT 26718 — 85.

HccnenoBanock Takke BIUSHUE IPoLiecca OpOKEHUS Ha TIOKa3aTelld MHBAa3HPOBAaHHOCTH KYPHHOTO
noMéra U CBUHOT'O HABO3a JI0 M IOCe mpoliecca OpokeHHs Py Me30QHIBHBIX U TepMO(UIBHBIX
napamerpax OpokeHus. OpraHuyYecKyr0 Maccy pa30aBiisuin BOJIOHW B cooTHOIIeHUH 1:1. Oroupanu
po0y KypHHOro MmoMéra U mpoOy CBUHOTO HAaBO3a HA BBISBICHHE SWIl U JIMYMHOK T'€IIBMHHTOB U
omnpeneneHus ux konnuectsa. [lociie ordopa mpod eMKOCTH ¢ KypHHBIM TOMETOM U CBUHBIM HABO30M
yCTaHaBJIMBAIM B OMOTa30BYI0 YCTAHOBKY JJIs1 OpOXKEHHUSI.

BrisiBiieHUE M1l TEIBMHHTOB OCYIIECTBIISUTM MeTooM DronnebopHa (MeTon ¢JioTamuu)
ClIelyIOIM 00pa30M: TOTOBMIIM HACKIIIEHHBIN pacTBOP MOBAPEHHON COJIM Ha KuTsiel Boae (Ha 1 1
kursiiei Boabl 380—400 r Hatpus xyiopua). OUIBTPAIKIO TOTYYEHHOIO PACTBOPA OCYIIECTBIISIIH
yepes JielKy co cioeM mapiu. K oOpasiam dekanuit qonMBaiy HEOOMbIIOE KOIUYECTBO MPUTOTOB-
JICHHOTO PacTBOpa MOBaPEHHOM COJIM U MEePEMEIIMBAITN CTEKIISIHHOM majioukoid. Pactop ¢uibsTpoBaiu
4yepe3 METALTMYECKOE CUTO HITH MapIIio B IPUTOTOBICHHYIO €eMKOCTb C MOCIEAYIOIIUM OTCTanBaHUEM
(30 mMunyrt). [Ipu 3TOM, fiilla TEIBMHUHTOB BCILIBIBAIOT HA MOBEPXHOCTH KUIKOCTH. 3aTeM C
MOBEPXHOCTH PacTBOpa Opajy KaIulio KHUIKOCTH MPOBOIOYHON MeTieil U MPOBOANIM UCCIIEOBAHHE
o0pa3iia 1moj MUKPOCKOIIOM Ha MPEIMET HaJIMYUs UL TeIbMUHTOB. J1J1s KOTMYECTBEHHOrO MOICUYETa
SIMIT TEJIBMUHTOB UCTONb30Baiu Meroauky B.H. Tpaua (1981). OOmiee KOITUYECTBO SUI JSTHIA Ha
KOJTMUYECTBO Kareidb U ONPEASISIN CpeHee UX KOINMYECTBO B OAHOM Kare. [loToM m3BecTHYIO
TUIONIA/Ib TIOBEPXHOCTH JISTWIIM Ha TUIOLIA]h METIH C AUAMETPOM 5 MM M TaKHM 00pa3oM MoJCUH-
THIBaJIM KOJIIMYECTBO Kallellb, KOTOpBIE O IJIOMIAAN OTBE4aloT Bceil moBepxHocTH cMecH. OOriee
KOJIMYECTBO ALl OMPEACIAIN, YMHOXHUB BCINYHNHY CPCAHCIO KOJIMYCCTBA SAUI] B 0[[H0171 KaIjie Ha
KOJIMYECTBO Karlellb, YTO COOTBETCTBYET BCEH MOBEPXHOCTH CMECH.

JlabopatopHble HccleqoOBaHMs MPOBOAMIUCH TpoekpaTHo. CraTucTHueckas oOpaboTKa pe3yib-
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TaTOB OCYLIECTBIIsUIACH C TIOMOLIBIO0 KOMITBIOTEPHOH IporpamMMsl Statist. Pe3ynbratel cepuiiHbIX 3HAUE-
HUH OLIEHMBAINCH KaK CTATHCTHYECKH JA0ocToBepHBIE pH p < 0,05 — *, p < 0,1 — * *; p < 0,001-** *,

PE3VJIIBTATBI 1 OBCYXKJIEHUSA

Hamu ycTaHOBIIEHO, YTO TIPOIIECC METAHOBOTO OPOXKEHHSI BIMSIET Ha U3MEHEHHE arpOXUMHYECKOro
cocTaBa OpraHM4YecKON Macchl MOMETa Kyp, a TAK)KE CBUHOTO HaB03a MPH Me30(HIILHOM TeMIIEpaTypHOM
pexume OposkeHust. {71 BBISIBICHHS 3TOI0 MBI MCCIISIOBAIIM arPOXUMUYECKU I COCTaB KypHHOTO TIOMETa
(cBMHOIO HaBO3a), HE pa30aBJICHHOrO BOJIOM M HE TIEPeOPOAMBIIIETO, a TAKKE Pa30aBICHHOr0 BOJIOW B
cootHomeHnn 1:1 u nepedbpomuBiero. Pesynbrate! rccienoBanuii npuBeaeHs! B Taomunax 1 u 2. Tlo
JaHHBIM TaONMHIIBI | MPOBOAMITN CpaBHEHHE XMMHUYECKOTO COCTaBa MOMETa Kyp /10 ¥ 1Tociie (hepMeHTalliH.

Tadmuma 1. Aepoxumuueckuii cocmas opeanuyeckux y0oOpenuil, NOAYUEHHbIX U3 KYPUHO20
noméma, 0o u nocie ghepmenmayuy 8 6U02a3080U YCMAHOBKE

Kypunsbiii nomér no| Kypunsbiii momér
Hccnenyembie nmokasaresm
depmenTaMM nocJie pepMeHT AN

Kucnothocts, pH (kcl) 8,55+ 0,02 8,53 +£0,006
Bmaxuocts, % 78 £ 0,58 81+ 0,57 *
Cyxoe BenecTBo, % Ha CyX0e BEIIECTBO 21 £ 0,06 19+ 0,03 ***
30JIBHOCTB, % Ha CyX0€ BEIEeCTBO 43 £ 0,57% 40 £ 0,28 **
OOmuit a30T, % Ha Cyx0e BEI[eCTBO 1,87 + 0,009 2,05+ 0,011 ***
A30T oprannyeckuii, % Ha CyXoe BEIIeCTBO 1,22 £ 0,0058 1,35 £ 0,0033***
A30T aMMOHUS, % Ha CyX0€ BEIIECTBO 0,65+ 0,005 0,7+ 0,008 **
Oomree conepxkanue pocdopa, % Ha cyxoe
BEILlECTBO 1,4+ 0,06 1,1 £0,06 *
OOmuit kanuii, % Ha CyXoe BEIIEeCTBO 5,4+ 0,03 4,4 £ 0,09 ***
OpraHn4ecko e Beriec TBO (TepMoTpaBUMe-
TPUYECKUI MeTOMT), % OT CYXOTO BEIIECTBA 28,5+0, 088 3040, 23**

[IpuBeneHHbIe JaHHBIE CBUETEIBCTBYIOT, UTO TIOCIE Pa30aBiIeH s IOMeTa BOIOH B COOTHOIICHUN
1:1 u pepMeHTAIIH BIaYKHOCTH OPraHUUECKON Macchl yBenmmuminach B 1,03 pasza. Macca cyxoro Beriectsa
yMeHbIIMIack B 1,1 pa3za, KOMM4eCTBO 30116l YMEHbIIMIOCH B 1,07 paza, Konu4ecTBO o0IIero a3ora
Bo3pocino B 1,1 pa3za, opranudeckoro — B 1,11 pasa. ComepkaHue a30ra aMMOHUITHOTO YBETUYIIIOCH B
1,1 paza. KonndectBo obmiero ¢ocdopa ymensmniaock B 1,3 pasza, KOMMUECTBO OOIIETO KaJHs
YMEHBIMJIOCH B 1,2 pa3a. KomudecTBo opraHn4eckoro Beiectsa (Ha yriaepon) Bo3pocio B 1,1 pasa.

PesynbraThl HCccaen0BaHN arpOXUMHUECKOTO COCTaBa CBUHOIO HaB03a, HEe pa30aBIeHHOr0 BOIOH
W He TepeOpOoAXBIIETro, ¥ CBHHOTO HaB03a, pa30aBIIEHHOT0 BOIOH B COOTHOMIEHUH 1:1 1 iepeOpoauB-
IIEro, MPUBEICHBI B TA0IUIIE 2.

Tadnuma 2. Aepoxumuueckuii cocmas OpeaHuyeckux y0oOpenuil, NOJIYUEHHbIX U3 CBUHO20
HA803a 00 U nocie gepmenmayuu 8 6U02A3080U YCMAHOBKE

CBHHOIT HAaBO3 CBUHOIi HaBO3
Hccnenyemble moka3aTesn 10 nmocJe

(¢pepMenTan MU ¢pepmMenTADNH
Kucnornocts, pH (kcl) 6,50, 06 6,510, 3
Bnaxuocts % 90=+0, 17 93+0, 23 ***
Cyxoe BeniecTBo, % Ha CyXoe BelleCTBO 10=+0, 06 7+0, 06 ***
307bHOCTh, % Ha CyX0 e BEI[eCTBO 26,60, 06 2540, 03 ***
O6mmit a30T, % Ha CyXoe BeleCTBO 1,87+0, 006 2,17£0, 008 ***
A30T opraHuyeckuit, % Ha cyxoe BellecTBO 1,59+0, 003 1,83+0, 003 ***
A30T aMMOHH A, % Ha CyX0 e BEN[eCTBO 0,28+0,011 0,34+0,0006 **
O6uiee coaepxanue ¢pocdopa, % Ha cyxoe 0,93+0, 006 0,62+0, 0 15 ***
BEIIE CTBO
O6muit kanuit, % Ha cCyXoe BEIEeCTBO 4,1+0, 06 3,650, 08 *
Opranudeckoe BeleCTBO (TepMOTpaBUMET- 36,7 £ 0,02 37,5+ 0,06 ¥**
puYecKu it MeToMa), % Ha CyXoe BEIllecTBO
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[Tpu cpaBHEHUH PE3yNBTATOB HCCIIEIOBAHUS YCTAHOBIICHO, YTO BIAYKHOCTH pa30aBIEHHOTO CBUHOTO
HaBo03a nociie OpokeHus yBenmuumiiachk B 1,03 pasza, ypoBeHb CyX0ro BeliecTBa CHU3mICS B 1,4 pasa,
KOJTMYECTBO 30JIbI YMEHBITIIIOCH B 1,1 pa3a, KOTUYECTBO OPraHUYECKOrO a30Ta yBEMUIMIOCh B 1,15
pasa, coneprkaHre aMMOHHUITHOTO a30Ta yBemuuuIiioch B 1,21 pasa, konmnuectBo hocdopa yMEHbIINIOCH
B 1,5 pasa, a xanus — B 1,1 pa3za, conepkaHue OPraHUYECKOro BElIecTBa (Ha YIiiepos) yBENUIHIOCh
B 1,02 paza. Coorromenue pH (kcl) 6maromgaps co3naHuro aJiekBaTHBIX YCIIOBUH JIjIsl MUKPOOPTaHU3MOB
B 000MX CllyyasiX HaXomuTcs Ha onTuMaibHOM ypoBHe, pH (kcl) kypuHOro moméra — meno4Hoe,
HABO3a CBUHEW — ONM3K0e K HEHTpaibHOMY.

N3BecTHO, YTO CBEXUI CBUHOM HABO3 CHIXKAET YPOXKaWHOCTH. I10OBBIIIEHNE YPOBHS TOKCHYECKHUX
BelIecTB (MOUEBUHBI, HUTPATOB, HUTPUTOB) IPUBOJUT K YHHUTOKEHHUIO PACTEHUH, a TAKOKE YBETMUMBAET
3arpsA3HEHUEC TIOYBCHHBIX BO/I, YTO BBI3LIBACT H606XOZ[I/IMOCTI) HOHOHHHTGHBHOﬁ OUYMCTKH MUTHEBOM BObI.
[Noatomy, mpeBpailieHre HaBO3a B IIEHHBIE YI0OpeHus cyliecTBeHHO BaxkHO ([xurupeit, B.C. u np. 2004).

[To nmerommMcest JaHHBIM, TP cTaOUIIBHOM paboTe peakTopa, pH (kcl) cpeasl moanep:xuBaercs
Ha ONTUMAaJIBHOM YPOBHE OJ1arosiaps B3aMHOMY OaslaHCy TporieccoB (GOPMUPOBAHHS JIETYUHX KUPHBIX
KHCJIOT ¥ HMX JalibHelmeMy npeoOpa3zoBanuio B MeraH (Cemenenko, U., 3unuenko, M. 2012).
‘YMeHbllIeHNe KOJIMUECTBA 30JIbI U CyX0ro BeuieCTBa MOXXHO 06'LSICHI/ITI) TEM, UTO B HABO3€, KOTOpLIﬁ
nepen OpokeHHEM Pa30aBIIIOT BOAOH, COOTBETCTBEHHO YMEHBIIACTCSI UX KOJIMYECTBO B Macce
OpraHHYecKuX BemlecTB. KolM4ecTBO yriepojaa, OpraHWuYecKOr0 U MHHEpPalbHOIr'0 a30Ta,
YBEIMYHBAETCS, TOTOMY 4TO, OJlaroaps CO3JaHHIO ONITUMANIBHBIX YCIOBHUH /IJIs1 MUKPOOPTaHH3MOB
aKTUBH3UPYETCS MX Pa3MHOKEHHE, CIeA0BaTeNbHO, YBeIUYUBaeTcsi Ouomacca. B mporuecce
KHU3HEACATEINBHOCTH HEKOTOPAast YaCTh MUKPOOPTaHM3MOB MOTHOAET.

Hpywuno u Jledesp (1966), no3nHee U Apyrue UCCISIOBATEIH, MPUIILTA K BBIBOAY, YTO B MOYBE
npeoOpazoBaHUe a30Ta MPOUCXOAMT HE B OJHOM HampaBlieHWH. [Ipu ompeneneHHbIX yCIOBHIX
MHHepaHLHLIﬁ a30T MIpCBpalacTcd B OpFaHI/I‘IeCKI/Iﬁ MUKPOOpTaHHU3MaMH, OTJINYAIOMIUMUCA OT
HUTPU(UKATOPOB, KOTOPBIE CHHTE3UPYIOT OCNKH B CBOMX KJeTKax M3 HUTparoB B mouse (I'po, A.
1966). AHaOruYHbIH MPOIECC YBETMUCHHSI KOIMYECTBA OPraHUIeCKOro a30Ta HaOII0aeTCs B HAIIUX
uccrenoBanusax. V3BecTHO, YTO HAKOIUIGHHBIH a30T B CTaOMJIBHBIX OpraHWYeckux (opmax mpu
He6HaFOHpI/I$ITHOI71 moroA¢ MnpenATCTBYET BBIMBIBAHUIO HUTPATOB, KOTOPHIC HAKOIMUWJINCHL B TCUCHUC
neta. W3 nuTepaTypbl H3BECTHO, YTO MUHEpATH3allUs B €CTECTBEHHOM HaBo3e coctaBisieT 40%, B
nepedpoausineii macce — 60% (Typyk, FO.I. 2009). M3BecTHO Takke, uTo Oaromaps aHa’pOOHBIM
npeoOpa3zoBaHUsM B TIepeOpPOAMBIIEM HaBO3€ — B 4 pa3za yBEeNUYHBAETCS KOMUYECTBO aMMOHHUITHOTO
azora (20-30% a30Ta mepexonuT B aMOHMITHYI0 (hopMy), a KOJIMYECTBO ycBamBaemoro (ocdopa
ynBauBaercs (Typyk, F0.I. 2009; Xmummsip, A. 2011).

Hamm mccnenoBanus MOKa3bIBAaroOT, YTO MO CPAaBHEHHIO C HE pa30aBICHHBIM BOAOW HABO30OM,
KOTOPBIi HE MPOXOIXI aHA3POOHOro COpayKUBaHMs, Y HaB03a, KOTOPBI Mepest 3aKIaAKoN B OMOTra30ByIO
YCTaHOBKY JUTsI OpOXKEHUSI TIPEBAPUTEIBHO ObLIT pa30aBiieH BOION, KOJIMYECTBO 00IIET0, aMMOHUITHOTO
a30Ta ¥ yriiepojia YBEIMIMUIIOCh, a KOJIMYeCTBO Kaius 1 pocdopa, Hao00pOoT, — YMEHBILIHIOCE.

Takum 00pa3om, 1o pe3ylbTaTaM HCCIEAOBAHUN BHJIHO, YTO BHECECHHEM OHMOYJOOPEHUI MBI
CIOCOOCTBYEM BOCCTAHOBJICHHIO TyMyca (KOMIIOHEHTaMH TYMHUHOBBIX KHCIJIOT), KOTOPBIA TepsieTcs
MpY MUHEpaIU3aIuu 1 Ucroiib3yercs pacrenusmu (I'po, A. 1966). U 310, B cBOIO 04Yepe/h, 00IEeryuT
MPOIIECCHI 3alIUThI MOYBEI OT 3po3uu ([po, A. 1966).

[lo maHHBIM NHUTEPATYpHI, B OTJIMYKE OT Top(da, KOTOphId HE MMeeT MUKPOQIOPHI, B HaBO3E
conepxkutcs 109 konmonuii/r Mukpodiopsl, a B ouoymoopenusx — 1012-1014 konouuii/r. [Ipu sTom
HaB03, KOTOPBIH MPOIIIEIT aHAPPOOHYIO TEMITEPATYPHY0 00paboTKy B OMOra30BOi yCTaHOBKE, HE UMEET
MaTOTCHHBIX OpPTaHNU3MOB. Bo BpcM4d HpeO6pa30BaHI/I$I KOMIIJICKCHBIX COGZ[I/IHGHI/II\& B MPOCTHIC B
Mpoliecce MeTaHOTeHe3a MPOUCXOUT YBEIIMUeHHE OroMacchl oNe3HbIX OakTepuii. COOTBETCTBEHHO,
BHECEHHUE TaKol OMOMACCHI B TIOUBY COMPOBOXKAACTCS yCUIIEHHEM OMOIOTHYECKOH aKTHBHOCTH ITOYBBI
(yBenuunBaeTcss KOMWYECTBO aMMOHU(HUKATOPOB, HUTPU(PUKATOPOB, IEIUTIOIO30pa3pyHIalONInX
MHUKpPOOPTaHU3MOB), TIOBBILIICHUEM YPOBHSI IOCTYITHBIX (popM a30Ta, pocdopa, Kalust U APYTUX MaKkpo-
u mukpossiementoB (Benenes, A.l., Benenera, T.A. 2006) .

TakuM 00pa3oM, FKOJIOrHYECKas poib OMOYITOOPEHUN 3aKIIOUaeTCsl B TOM, YTO C UX IOMOIIBIO
yAac€TCsA MOIMYYUTh BBICOKOKQYECTBEHHLIC M SKOJIOTMYCCKU YUCTBIC NPOAYKTEI TP OJHOBPEMEHHOM
COXpaHEHHH TUIOI0POAMS TIOUBBL, €€ BOCIIPOU3BOICTBA. A DKOIOMMYECKH YHCTAasl CElTbCKOX03IUCTBEHHAS
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NPOAYKIHS SBJISETCS HEMPEMEHHBIM YCIOBHEM YIyYIeHUs 370poBbs nioael (Bemenes, A.T,
Benenera, T.A. 2006; I'ony6, I.A., 2005; Kypiu, 10.B. 2012).

W3BecTHO, 4TO eciy HABO3 WM JpYyrHe OpraHuyeckrue yIoOpeHHs He pa3jiararorcsl B MOYBe Ha
MPOTSHKEHUH TOJIa TTOCIe MX BHECEHUS, 3TO YKa3bIBaeT Ha HU3KYIO aKTUBHOCTh MUKPOOPTaHH3MOB B
CBOIO O4Y€pPE/lb, HABO3 aKTUBU3UPYET UX JesaTenbHOCTh ([po, A. 1966).

OobecrieunBasi ONTHUMAIBHBIE YCIOBUS IJISl )KU3HU MMOYBEHHBIX OPTaHU3MOB, MBI MOXXEM HUMETh
MPEUMYILECTBO B TOCTHKEHUH MTOJOKUTENBHBIX arpOXUMUYECKUX M DKOJIOTMYECKUX TIoKazaTeneii. B
clly4ae HeOIaronpHusTHBIX JUIs YKUBBIX OPraHM3MOB MIOTOJJHBIX YCIOBHIA MBI MOYKEM CTA0HITU3UPOBAThH
OaaHC MaKpo- H MHUKPODJIEMEHTOB, BHOCS B IOYBY B HaAYYHO OOOCHOBAaHHBIX KOJIHMYECTBAX
JIETKOYCBOSIEMBIYI MHUHEPAJIBHBINA A30T, CONEPKAIIUNCA B MPENI0KEHHOM aBTOPOM KUJKOM
MuHepaibHOM yrnoopenun ([latent Yikpaunsr Ne 77213; Makcumiko, JL.M. 2013), npuaumasi Bo
BHHUMAaHME J03bl, B KOTOPBIX HYXAAIOTCSI HEKOTOPbIC BUBI PACTEHUIA.

Taxum 006pa3om, pe3yabTaThl HAIllero HCCIeA0BaHUS MIOKAa3bIBAIOT, UTO IIepeOpoAnBIIas Onomacca
Oymer crocoOCTBOBaTh 00pPA30BaHUIO TyMyca OOJIbIlle, YeM HENepeOpONUBIINYM HABO3, TaK Kak
KOJTMYECTBO YIJIepo/ia U a30Ta B mepeOpoamBIIeH Macce OOJbIIe, a 3TH DIIEMEHTHI SBISIOTCS
OCHOBHBIMHU COCTABIISIIOIIMMH TYMHUHOBBIX KHCJIOT. 3/IeCh CIeIyeT OTMETHTh SKOJIOTHYECKYIO POJb
nepedponuBIIel OMOMAacchl, OJiarojaps KOTOPOW YBEIMYHBACTCS KOIUYECTBO MHUTATEIBHBIX
ANIEMEHTOB, HEOOXOAUMBIX JUIS )KU3HU PACTEHUI H MEKPOOPTaHH3MOB. MHUKPOOHOIOTHYECKIE TIPOLIECCH
B [I0YBE YCHJIMBAIOT €¢ OMOMIOrHMUYECKYI0 aKTHBHOCTH; COOTBETCTBEHHO, 3TO Oy[eT crocoOCTBOBAThH
MOYBOOOPA30BAHUIO M TAKUM 00pa30M, YBEIHYHT TIOIOPOINE TOYBHI.

N3BecTHO, uTO B 1 MUTpE )KUIKOTO HABO3a B pa3HBIC BpeMEHa rojia COAEPKUTCS oT 5 10 28-42 u
Jla’ke HECKOJIbKMX COTEH DK3EMIUISIPOB SUII TeJIbMUHTOB. XpaHEeHHE HaBO3a B HABO3OXPAHWINIIAX B
TEUEHHEe JUTUTENHFHOrO BpeMeHH (Ooblie MOMOBHHBI T'0/la) He 00ecreunBaeT JerelbMIHTH3AINH
HaBo3a (Cemenenko, U., 3unuenko, M. 2012).

JBKkymunM (HakTOpOM pa3pyLIeHus UL TeTbMHUHTOB ITPH Me30(MITBHBIX TEMIIepaTypax sSBIseTCs
JeATebHOCTh MUKPO(MIIOPHI, KOTOpPasi ClIOCOOCTBYET PACILENIICHUIO CIOKHBIX BEIIECTB B MPOCTHIE.

Hamu mpoBezneHs! 4eThIpe cepuu onbIToB. Ha mpenmer onpeaeneHust KoMU4yecTBa TMUYUHOK U UL
TeJIbMAHTOB UCCIIEIOBAIICS KYPHHBIH MOMET pa30aBiIeHHBIA BOJOH 10 OpOXKEeHUS: U pa30aBICHHBIH,
nepedponuBIUi npu Me30PUIBHOM U TepMopuibHOM peskume Opoxenus (I, I1). PesynbraTs
MCCIIeIOBaHUN mpuBeaeHbI B Tabmuie 3. C 3Tol Ke LENbI0 MCCIIEA0BAJCS TaKXKe CBUHOW HaBO3
(pa3baBneHHBII BOJOH, 10 OpOXKEHNUS — U pa30aBIICHHBIH, TepeOPOIUBILHIA) TP 000HX TEMIIEPaTYPHBIX
pexumax opoxkenus (1, I1). CBUHOM HaBO3 B KaXK/I0 CEpHHU OIBITOB IIPH ME30(QHIBLHOM TeMITEpaTypHOM
pexuMe OpoKeHUs! MPOSBISUT pa3Hyro akTuBHOCTh Opokenws (I, 1) (mpuHMManu BO BHUMaHUE
AKTUBHOCTB BBIJICJICHUS MTy3bIPHKOB OMOrasa, KOJIM4eCTBO BhIJeIeHHOro Onorasza) (Taom. 4).

Tadnuua 3. Yuenvuenue xonuvecmea suy 2erbMunmos ¢ nomwéme Kyp 8 npoyecce
MEmano8020 OPOCeHUs:

KoanyecTBo simiy retbMUHTOB B 1 r momera
B I rebM HHTA Me30( uabHBI I pexRUM TepModuabHbI i pexxuM
Ho MMocae Ho MMocae
OpoxeHUs Op o:xe HUS Op o:Ke HUA Op o:xe HUS

Ascaridia galli 6,3+0,9 2,7+0,3**
Heterakis gallinarum 10,7+0,7 4,3+0,3**
JINYUHKY reJIbMHHTOB 11,3+1,3 . 8,3£0,9 4,3+0,9*
nonapsaa Strongylata (moruOmmue)
pony Syngamus

[To maHHBIM TaOIMIBI 3 BUAUM, YTO MOCIE OPOKEHHS KYPUHOTO MOMETa B ME30(HILHOM TEM-
nepaTypHOM PEeXXMME KOJTMUECTBO ULl TeNbMUHTa Ascaridia galli ymensimiiocs B 2,3 pasa, Heterakis
gallinarum — B 2,5 pa3a, a TUYUHKYM TEIBMHHTOB mojorpsna Strongylata pona Syngamus — He
BBISIBIICHBI. B TEpMOQUILHOM TeMIlepaTypHOM PEeKHME MOocie OpOoXKEHUs! KOIUYECTBO JTMYMHOK
reJIbMHHTOB mooTpsiaa Strongylata pona Syngamus yMEHBIIAIOCH B 2 pasa.
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Taﬁ.lmua 4. Ymenvwenue xonuvecmea AUY 2eIbMUHMOE 6 3asucumocmu om MMKpO6H01/7
aKkmuerHocmu 6 npoyecce memanoeoco 6p09fC€HM}Z Haso3a ceuwell

KoymyecTBo sinn reibMuHTOB B 1 1 HaBo3a
Kourpoar Tepmo¢ nabHBI I
(Me3o0¢pnbHbI Me3opuabHbIH pexum P
pexXuM
pexnM)
Ho ITocne To 6posKeris Ilocne Ho ITocme
OposxeHns| Op oK eHHs Oposxenust |Opoxxenusi] Opoxenus
Bun g ° g ©
reJibMHHTA 5 = = =
£ 3 £ 5
S| £ 3-] ¥~
Oprannyeckas =3 = | g b S - g b
Macca He v 2| 2| e 2|l 2
S B o BE| € E] v E
1 pod poausia Zeoel|l 58| =228 o8
SRR
£ £
< <
Ascaris 96,7£3,3 | 96,7+£3,3
suum
Ascaris 153+ (153« |33t 1,340,3 L
suum 1,45 0,9 0,9%*
Oesophago 8+1,53]|7+1,15] 2,7+ | 4,3+ 1,540, 8 L
stomum 0,3* 1 0,3%
spp.

W3 Tabnuibl 4 BUIHO, YTO, KOIJa OPraHUYECKas Macca, 3aJIOKEHHAs Uil OPOXKEHHMs, 110 KaKUM-TO
MpUYMHAM HE repeOporia, KOJMMYEeCTBO SIMIl TeJIbMUHTOB COXpaHsiercs 0e3 m3MmeHenui. [Ipu Goree
AKTUBHOM OpOKEHUH (aKTMBHOE BBIJICIICHUE ITy3bIPHKOB OMOrasa, KOTOphIE TPOXOIIAT Yepe3 BOILY OUMCTHOTO
YCTpOCTBa) Oyiarofapst XKU3HENSATEIIBHOCTH OaKTepHii B Me30()IIBHOM TEMITEPATYPHOM PEKUME SHTa
TeNIbBMUHTOB Ascaris sum He ObUTH OOHApPYKEHBI, a KOTMYECTBO S TenbMuHTa Oesophagostomum spp.
YMEHBIIMIIOCH B 3 pa3a, B TO BpeMsl KaK MpH c1adoM OpOKEHUH — KOJTMYECTBO SIUIL TelIbBMUHTA ASscaris
Sum yMEHBIIUIIOCh B 4,6 pasa, a sl renibMunTa Oesophagostomum spp. yMEHbIIUIOCH B 1,6 pa3a.

BbIBO/IbI

W3 Hammx mMccienoBaHui CIIEMYeT, YTO CO3AaHHE ONTUMATBHBIX YCIIOBHH /isi OpOyKeHHsT OMOMACChI
AKTHBU3HPYET MPOLIECCHl MUKPOOHOH JKH3HENESSTENIEHOCTH, KOTOPBIE COMPOBOXKIAIOTCS POCTOM KOJIMYECTBA
TMOJIE3HBIX M BAYKHBIX [T IPOLIECCOB T'yMyc000pa30BaHs 3JIEMEHTOB: B KypHHOM ITIOMETE 1ociie OpOsKeHH s
(Me30pUITBHBINH peXXUM OpPOKEHHs) YBEIUYHIIOCH KOJIMYECTBO a30Ta opranuyeckoro B 1,11 pasa,
JIETKOyCBarBaeMOro aMMOHHUITHOTO a30Ta —B 1,1 pa3a, a Takke BayKHOTO IS TyMycooOpa30BaHusl yIiiepoaa
—B 1,1 paza. B cBuHOM HaBo3e mocie OpoxeHus (Me30(QHIbHBIN TeMIIEpaTypHBIH PEXUM) KOTHYECTBO
a30Ta OPraHUYeCKOro yBeMMIUIoch B 1,15 pa3a, azora ammonuitHoro B 1,21 pa3za, KOMM4YeCTBO yriiepoaa
yBenmaniiochk B 1,02 paza. Mbl oTMeTHIIN TakXke, 4To TIpH OoJiee aKTUBHOM OpOJKEHHH HaBO3a CBHHEH
(Me30(MITBbHBIH TeMIEepaTypHBIA PEXUM) HaOMIONAETCsl MEHbIIee KOTMYECTBO SIUI] Te/IbMHUHTOB, YeM IPH
craboM OpOKeHHH MM UX OTCYTCTBHE ITPU TepMOPHIbHOM pexkrMe OpokeHust. B cirydae, koraa macca,
MOMeIeHHAs Ha OpoKeHHe, 10 ONpeeNIeHHBIM PUYMHAM He TIepeOpo/IHIIa, KOMMYECTBO MIPeCTaBUTENeH
WHBa3UH ocTaercs 0e3 N3MEHEHHI.
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CZU 631.8(478) “1990/2012”

REZULTATELE INVENTARIERII EMISIILOR DIRECTE DE
N,O DE LA APLICAREA jN SOLURILE AGRICOLE ALE
REPUBLICII MOLDOVA A INGRASAMINTELOR MINERALE
S| ORGANICE iN PERIOADA 1990-2012

Ion BACEAN', Marius TARANU?
Universitatea Agrard de Stat din Moldova ',
Ministerul Mediului al Republicii Moldova ’

Abstract. The article presents the results of a study focused on the estimation of direct nitrous oxide (N,O)
emissions issued from synthetic nitrogen fertilizers and natural organic fertilizers introduced in the soils of the
Republic of Moldova over the period 1990-2012, for the purpose of being included in The National Inventory of
Greenhouse Gases in the framework of First Biennial Update Report of the Republic of Moldova under the United
Nations Framework Convention on Climate Change (UNFCCC). Calculation methodologies are based on those
available in the Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories
(IPCC, 2000) and IPCC 2006 Guidelines for National Greenhouse Gas Inventories (IPCC, 2006). The obtained
results revealed that over the reference period the direct N,O emissions from synthetic nitrogen fertilizers applied
to soils were reduced by 63.0%, from 1.4473 ktin 1990 to 0.5351 kt in 2012, while the direct N,O emissions from
nitrogen organic fertilizers - by 99.8%, from 0.8571 kt in 1990 to 0.0020 kt in 2012. This situation is due to the
significant reduction of the total amount of mineral and organic fertilizers that were applied during this period.

Key words: Greenhouse gases; Nitrous oxide; Synthetic nitrogen fertilizers; Natural organic fertilizers;
Agricultural soils.

Rezumat. Articolul prezintd rezultatele unui studiu axat pe evaluarea emisiilor directe de protoxid de azot (N,O)
provenite de la aplicarea in sol a ingrasamintelor chimice azotate si ingragdmintelor organice naturale in Republica
Moldova pe parcursul perioadei 1990-2012, pentru a fi incluse in Inventarul National de gaze cu efect de sera in
cadrul Primului Raport Bienal Revdzut al Republicii Moldova catre Conventia-cadru a Organizatiei Natiunilor Unite
cuprivire la schimbarea climei (CONUSC). Metodologiile de calcul se bazeaza pe cele disponibile in Ghidul bunelor
practici si managementul incertitudinilor in inventarierea emisiilor nationale ale gazelor cu efect de sera (GISC, 2000)
si Ghidul 2006 pentru inventarierea emisiilor nationale de gaze cu efect de sera (GISC, 2006). Rezultatele obtinute
permit a constata, cd pe parcursul perioadei de referintd, emisiile directe N,O de la aplicarea in solurile agricole ale
Republicii Moldova a ingrasamintelor chimice azotate s-au redus cu circa 63,0%, dela circa 1,4473 kt in anul 1990,
pandla 0,5351 ktin anul 2012, pe cand emisiile directe N,O de la aplicarea ingrasamintelor organice naturale s-au
redus cu circa 99,8%, de 1a 0,8571 kt in anul 1990, pana la 0,0020 kt in anul 2012. Aceasta situatie se explica prin
reducerea semnificativa a cantitatilor de ingragaminte minerale §i organice aplicate in perioada respectiva.

Cuvinte-cheie: Gaze cu efect de serd; Protoxid de azot; Ingrasaminte chimice azotate; Ingrasdminte organice
naturale; Soluri agricole.

INTRODUCERE

Cel mai relevant gaz cu efect de sera (GES) din atmosfera sunt vaporii de apa (cu o pondere de
circa 2/3 la efectul global de serd); de notat, totusi, ca continutul apei in atmosfera este influentat nu
atat de activitatile antropogene, cat, mai degraba, de ciclul natural al apei si se exprima prin diferenta
dintre procesul de evaporare §i precipitatiile atmosferice. Alte gaze cu efect de serd sunt bioxidul de
carbon (CO,) (contribuie cu circa 30% la efectul global de serd), gazul metan (CH,), protoxidul de
azot (N,0) si ozonul (O,) (toate trei, in total, au o pondere de circa 3% la efectul global de serd). Alte
GES, desi mai putin relevante, sunt reprezentate de substante sintetice precum clorfluorcarburile (CFCs),
hidrofluorcarburile (HFCs), perfluorcarburile (PFCs) si hexafluoridul de sulf (SF).

Din literatura de specialitate (Taranu, M. et al. 2013) se cunoaste ca concentratiile atmosferice ale
GES au sporit semnificativ pe parcursul ultimelor catorva secole, in special Incepand cu perioada
preindustriala. Astfel, din 1750, concentratia CO, in atmosfera a sporit cu circa 40%, cea a CH, — cu
168%, iar concentratia N,O — cu 20%. In acest articol vom relata observatiile noastre referitoare, in
special, la protoxidul de azot, gaz cu o persistentd atmosferica de circa 150 ani, ale carui emisii globale
anuale (din toate sursele de emisie) sunt de circa 9 Mt.

In prezent, volumul emisiilor de N, O din sursele naturale (in special din oceane, solurile din regiunile
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tropicale si subtropicale si fenomenele electrice din atmosfera) este aproximativ de doud ori mai mare
decit cel al emisiilor de N,O provenit de la activitdtile antropogene (aplicarea ingrdsamintelor chimice
azotate §i organice, cultivarea solurilor, cresterea animalelor domestice, dezvoltarea managementului
dejectiilor animaliere, tratarea apelor reziduale, producerea acidului adipic si a acidului nitric in procesele
industriale, arderea combustibililor fosili, inclusiv in transport, arderea deseurilor si a biomasei). Concentratia
atmosferica a acestui gaz (in prezent circa 324 parti per miliard de volum) are o tendintd de crestere
semnificativa (cu circa 0,2-0,3% anual), ceea ce in viitorul apropiat poate avea un impact sesizabil
asupra sistemului climatic al Terrei, prin inducerea fenomenului de incalzire globala (efectul de sera).

De notat ca dintre toate sursele de emisie de origine antropogena, aplicarea Ingrasamintelor minerale
si organice este cea mai relevantd, producand circa 40% din emisiile globale de N,O de origine
antropogend. In parte, anume acestui fapt se datoreazd atentia noastrd in acest articol rezultatelor
inventarierii in Republica Moldova a emisiilor directe de protoxid de azot ce provin de la aceasta
categorie de surse a emisiilor directe de gaze cu efect de sera.

MATERIAL SI METODA

Metodologia utilizata pentru estimarea emisiilor directe de N, O este una de rdndul 1 (IPCC, 2006). La
calcularea emisiilor directe N,O de la aplicarea ingrasdmintelor chimice azotate s-a utilizat ecuatia (1):
N,O = Fy, - EF - 44/28 (1),
unde:
N, O, — emisii de protoxid de azot de la aplicarea in sol a ingrasamintelor minerale azotate (kt/an);
F . — cantitatea totala aplicata in sol a ingragamintelor minerale azotate (kg N/an);
EF — factor de emisie cu valoarea 0,01 kg N,O-N/kg N, marja: 0,005-0,02 kg N,O-N/kg N;
[44/28] = raportul stoichiometric intre continutul azotului in N,O-N si N, O.
Metoda folositd pentru a estima emisiile N,O ce provin de la aplicarea in sol a ingrdsamintelor
organice este una de randul 1 (IPCC, 2006). La calcularea emisiilor se utilizeaza ecuatia (2):
N,O =F, EF-44/28 (2),
unde:
N,O  — emisii de oxid de azot de la aplicarea in sol a ingrdsamintelor organice (kt/an);
Foxn=Fant T Fepw ™t Feomp T Foos) — cantitatea totald a ingrasdmintelor organice aplicate intentionat
in sol (kg N/an);
F ., — cantitatea dejectiilor animaliere aplicate intentionat in sol (kg N/an);
F ., — cantitatea nimolurilGig de la tratarea reziduuriliig menajere aplicate in sol (kg N/an);

S

F omp — Cantitatea compostului de la complexele zootehnice aplicat in sol (kg N/an);

F oo, — cantitatea altor deseuri organogene aplicate in sol (kg N/an);

EF — factor de emisie cu valoarea 0,01 kg N,O-N/kg N, marja: 0,005-0,02 kg N,O-N/kg N;
[44/28] — raportul stoichiometric intre continutul azotului N,O-N si N, O.

REZULTATE SI DISCUTII

Emisiile de N, O se produc in mod natural in solurile agricole prin procesele microbiene de nitrificare
si denitrificare. Nitrificarea este un proces biologic de oxidare a amoniului (NH,") pana la nitriti (NO,")
sau nitrati (NO,), pe parcursul caruia in solurile bine aerate cu continut redus de umiditate se observa
subreactii cu formarea N, O atét pe cale chimica, cat si biologica. Procesul de denitrificare presupune
un sir de reactii de oxidoreducere, care se produc in urméitoarea consecutivitate:
NO,—NO, —->NO—-N,0—-N, (Kudeérov, N. 1989). Intensitatea procesului de denitrificare biologica
este determinatd de capacitatea unor microorganisme (Pseudomonas, Baccilus, Paracoccus) de a
utiliza 1n activitatea vitala nitratii, In special in conditii de insuficienta de oxigen.

Mai multe activitati antropogene contribuie la addugarea unei cantitati suplimentare de azot in sol,
marind astfel cantitatea azotului disponibil pentru procesele biologice de nitrificare si denitrificare, in
consecintd marind si nivelul emisiilor de N, O. Printre acestea se numara aplicarea in sol a ingrasamintelor
chimice azotate (Fg,) si a Ingragamintelor organice (F ), precum: dejectiile animaliere, ndmolurile
menajere, namolul de defecatie de la fabricile de prelucrare a sfeclei de zahar si alt azot organic
incorporat in sol in mod intentionat.
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I. Aplicarea in sol a ingrasamintelor chimice azotate

a) Descrierea categoriei de surse

Odata cu aplicarea ingrasamintelor chimice azotate, in solurile agricole se introduc cantitati mari de
azot care suporta transformari prin intermediul proceselor de nitrificare si denitrificare, ce au drept
rezultat emisii de N,O.

Cantitatea emisiilor de N,O asociate cu aplicarea ingrasamintelor minerale depinde de mai multi
factori, precum: cantitatea si tipul Ingrasamintelor de azot aplicate, culturile agricole cultivate, tipul de
sol, conditiile climaterice etc. De notat cd emisiile N,O ce provin de la aplicarea ingragdmintelor
chimice azotate variaza mult si pe parcursul anului.

In tabelul 1 se oferd o scurtd caracteristicd a ingrasdmintelor chimice azotate, inclusiv a celor
complexe, folosite mai frecvent in Republica Moldova.

Tabelul 1. Scurta caracteristica a ingrasamintelor chimice azotate folosite mai frecvent in
Republica Moldova

Tipul de Formula | Substanta | Forma de s
A< <A c . o . <o Caracteristici
ingrasamant | chimica activa, % | prezentare
Silitra NH4NO3 34,5 Macrocrista- |Din punct de vedere fiziologic este
amoniacala lin de culoare [slab acid, se poate aplica la toate
albd sauin [culturile, pe toate tipurile de sol.
forma de Este foarte higroscopic.
granule
Uree CO(NH2)2 46 Cristale de  |Are o reactie fiziologica slab acida /
(carbamida) culoare albd |neutru, higroscopicitate redusa. Se
sau granule [volatilizeaza dupa imprastiere. Se
incorporeaza in sol, se poate aplica
in solutie la fertilizarea foliara.
Amofos NH, H,PO, N:11-12, |Granule de |[Este eficient pe solurile
P,05: 42-50 |Jculoare cernoziomice, castanii si alele
cenusie unde P-ul este deficitar.
Diamofos (NH4):HPO4]  N: 21, Granule de |Este eficient pe solurile cernozio-
P»0s: 53  |culoare mice, castanii i altele unde P-ul
cenusie este deficitar.
Nitroamofosca|Formula N:P:K |Granule de |[Este eficient pe toate solurile si se
comp lexa 13-19 fiecare]culori diferite|aplicd la toate culturile.
Diamofosca [Formula N:P:K |Granule de |[Este eficient pe toate solurile si se
comp lexa 10 : 26 : 26 |culori diferite|aplica la toate culturile.

Datele privind cantitatile de ingrasaminte chimice azotate (substante active — s.a.) aplicate pe
terenurile agricole ale Republicii Moldova sunt disponibile in Anuarele Statistice ale Republicii Moldova
(pentru perioada de pana la anul 1992 pentru intreg teritoriul tarii, iar pentru perioada de dupa 1993,
doar pentru teritoriul tarii de pe malul drept al raului Nistru), precum si in Anuarele Statistice ale
unitatilor administrativ-teritoriale din stanga Nistrului (pentru perioada 1993-2012).

Din tabelul 2 se observa ca in perioada 1990-2012 s-a produs o reducere semnificativa, de circa 5,3
ori, a cantitatilor de Ingrasaminte minerale utilizate in sectorul agricol al Republicii Moldova.

Cantitatea de Ingrasaminte minerale aplicate la un hectar de semanaturi s-a redus de circa 3 ori, de
la 136 kg s.a./ha in 1990, pana la 45,4 kg s.a./ha in 2012, si aceasta in conditiile cand consumul mediu
de substante nutritive (in kg N la 1 tona de productie de baza) la majoritatea culturilor agricole este de
circa 30-35 kg, iar potentialul de productivitate al culturilor agricole cultivate in Republica Moldova,
conform Programului national complex de sporire a fertilitatii solului in 2001-2020, variaza intre 3,5—
4,8 t/ha la graul de toamna, 4,5—6,4 t/ha la porumbul de boabe, 2,1-3,5 t/ha la floarea-soarelui, 26,8—
37,0 t/ha la sfecla de zahar etc.

Reducerea brusca a consumului de Ingrasaminte s-a datorat mai multor factori precum importul
scazut de Ingrasaminte minerale n tara, lipsa resurselor financiare ale cultivatorilor in anumite perioade
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Tabelul 2. Aplicarea ingrasamintelor chimice azotate in Republica Moldova in perioada
19902012, mii tone substanta activa
1990 | 1991|1992 | 1993 | 1994 | 19951996 ) 1997
Ingrasiminte chimice azotate, Fgy 92,1 182,7]161,8]264 14,1 (10,5])13,2] 11,4
Ingrasiminte chimice aplicate total [232.4]191,4]127,6] 44,9 | 20,0 [12,5]14,3] 12,1
kg aplicate la 1 ha de semandturi}136,01124,0] 86,0 | 27,4 | 11,0 | 88 10,3 ] 9,2
1998 19992000 | 2001 | 2002 | 2003 12004 | 2005
Ingrasiminte chimice azotate, Fgy 10,2 ] 59 | 10,2 | 12,7 [ 18,0 | 14,6 ] 16,1 ] 16,1
ingréséminte chimice aplicate total 10,3 1 6,1 10,3 1 12,8 | 18,4 | 154 ) 17,5] 18,1
kg aplicate la 1 ha de semandturi] 8,1 5,3 10,5 | 14,5 | 18,3 | 18,51 18,9 1 20,7
2006 ] 2007 | 2008 | 2009 | 2010 | 2011 J2012] %
Ingrasiminte chimice azotate, Fsy 13,8 ] 18,8 | 21,9 | 17,0 | 20,6 | 25,0 | 34,1 |} -63,0
Ingrasiminte chimice aplicate total | 16,6 | 22,4 | 24,7 ] 19,9 | 25,5 [ 30,9 | 43,9 | -81,1
kg aplicate la 1 ha de semanaturi| 19,8 | 26,7 | 29,1 | 23,5 | 26,0 | 31,5 | 45,4 ] -66,6

Sursa: Anuarele statistice ale RM pentru anii 1988 (p. 280), 1994 (p. 239), 1999 (p. 330), 2003 (p. 442), 2006 (p.
352),2011 (p. 345),2012 (p. 348) i 2013 (p. 346). Craructuueckue exxeromauku [IMP 1998 (c. 230), 2000 (c. 107),
2002 (c. 111),2006 (c. 108),2009 (c. 107),2010 (c. 109),2011 (c. 110),2012 (c. 114),2013 (c. 114).

ale anului etc., In special in contextul dezorganizarii agriculturii tarii in perioada de tranzitie la economia
de piata.

De mentionat ca, potrivit ,,Programului national complex de sporire a fertilitatii solului in 2001—
20207, se preconizeaza a spori, catre anul 2020, cantitatea anuala aplicata a ingrasamintelor azotate in
Republica Moldova, péana la circa 120—130 mii tone de azot.

b) Calcularea emisiilor de gaze cu efect de sera

Emisiile de N, O, ce provin din aplicarea ingragamintelor chimice azotate (categoria 4D1 ,,Emisii
directe de N,O de la solurile agricole — aplicarea in sol a ingrasamintelor chimice azotate”) au fost
calculate in baza Ghidului Bunelor Practici (IPCC, 2000) si Ghidului pentru inventarierea emisiilor
nationale de GES (IPCC, 20006).

Rezultatele obtinute denota ca in perioada anilor 1990-2012 emisiile N,O s-au redus cu circa 63%
(Tab. 3) ca urmare a importului scizut de ingrasaminte minerale in Republica Moldova si a capacitatii
reduse a cultivatorilor agricoli, indeosebi din sectorul privat, de a procura ingrasaminte minerale.

Tabelul 3. Rezultatele inventarierii emisiilor directe de N,O de la aplicarea ingrasamintelor
chimice azotate in Republica Moldova, mii tone

1990 | 1991 1992 1993 1994 | 1995 1996 1997
N,O sy 1,4473 |1 1,2996 | 0,9711 | 0,4145 | 0,2217 | 0,1652 | 0,2077 | 0,1795
1998 | 1999 | 2000 | 2001 2002 | 2003 2004 | 2005
N>O sn 0,1600 | 0,0929 | 0,1609 ] 0,1994 | 0,2823 | 0,2298 | 0,2524 ] 0,2530
2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 %
N,O sy 0,2168 | 0,2959 | 0,3446 ] 0,2674 | 0,3241 | 0,3927 | 0,5351 ] -63.0

II. Aplicarea 1n sol a ingrasamintelor organice

a) Descrierea categoriilor de surse

Aplicarea in sol a ingrasamintelor organice naturale poate intensifica procesele de nitrificare si
denitrificare, contribuind astfel la sporirea emisiilor de N,O in solurile agricole. La calcularea emisiilor
din aceasta categorie se iau in calcul datele privind generarea diverselor deseuri organogene obtinute
in economia nationala.

In conditiile Republicii Moldova, cea mai mare parte a acestor deseuri revine sectorului zootehnic si
industriei de prelucrare a productiei agricole. Dintre acestea, sectorul zootehnic este cel mai important
furnizor de Ingrasaminte organice: gunoi de grajd, composturi pe baza de gunoi de grajd si resturi
vegetale, sol deluvial, ndmol din bazinele de apa, defecat, namol menajer, gunoi avicol etc.; nimol de la
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complexele zootehnice, gunoi de pasare, urind si must de gunoi de grajd. O altd sursa importanta o
constituie namolurile de la tratarea apelor reziduale menajere si deseurile de la fabricile de prelucrare
a sfeclei de zahar (spuma de defecat), precum si cele de la fabricile vinicole.

In Anuarele Statistice ale Republicii Moldova si cele ale unititilor administrativ-teritoriale din stinga
Nistrului sunt disponibile date privind cantitatile totale de ingrasaminte organice naturale (preponderent
gunoi de grajd cu asternut) aplicate pe terenurile agricole (Tab. 4).

Tabelul 4. Aplicarea ingrasamintelor organice naturale in Republica Moldova in perioada
anilor 1990-2012

19901991 (1992 (1993|1994 ]| 1995 | 1996 |1997
Ingrasiminte organice aplicate total, [9740,0}8600,0]5300,04200,0{1620,0{1779,2] 905,7 [352,9
mii tone
tone aplicate la 1 ha de semanaturi 560 1 5,10 [ 340 | 3,11 ] 1,19 ] 1,21 | 0,61 | 0,23
1998 1 1999 | 2000 | 2001 | 2002 | 2003 | 2004 |2005
Ingrasiminte organice aplicate total, |227,3]122,1] 83,3 | 98,2 | 542 | 47,3 | 42,2 [ 44,2
mii tone
tone aplicate la 1 ha de semanaturi 0,13 40,12 | 0,07 | 0,10 | 0,04 J 0,05 | 0,04 | 0,05
2006 | 2007 | 2008 | 2009 | 2010 ] 2011 {2012 | %

Ingrasiminte organice aplicate total, | 10,5 | 7,9 8,0 6,9 | 17,7 | 31,5 | 22,9 |-99,8
mii tone
tone aplicate la 1 ha de semanaturi 0,01 § 0,01 [ 0,01 | 0,01 | 0,02 ] 0,04 | 0,03 ]-99,5

Sursa: Anuarele statistice ale RM pentru anii 1988 (p. 280), 1994 (p. 239), 1999 (p. 330), 2003 (p. 442), 2006 (p.
352),2011 (p. 345), 2012 (p. 348) 512013 (p. 346). Craructnueckue exxeroguuku [IMP 1998 (c. 230), 2000 (c. 107),
2002 (c. 111),2006 (c. 108),2009 (c. 107),2010 (c. 109),2011 (c. 110),2012 (c. 114),2013 (c. 114).

Din tabel se observa ca, in perioada 1990-2012, in agricultura tarii s-a produs o reducere semnificativa,
de circa 187 de ori, a cantitatilor de Ingrasaminte organice aplicate la un hectar de semanaturi, de la 5,6
t/ha in 1990, pana la 30 kg/ha 1n 2012, in conditiile in care necesitatea de ingrasaminte organice,
conform structurii asolamentelor, este de 10-15 t/ha pentru bilantul neutru de humus si de 20-30 t/ha
pentru cel pozitiv (pentru compensarea deplina a pierderilor de humus in asolamente de camp este
necesara aplicarea unei doze medii de Ingrasaminte organice de circa 10 t/ha).

Conform opiniei specialistilor din agricultura, pentru stabilizarea continutului de humus in sol pe
terenurile arabile si plantatiile pomiviticole este necesara incorporarea anuald in sol a circa 20-22
milioane de tone de ingrasaminte organice, pe cand resursele de materie organica existente in prezent
pot asigura pregatirea a doar 3,5 milioane tone de Ingrasaminte organice.

Se considera ca deficitul de ingrasaminte organice poate fi lichidat doar prin modificarea radicala a
structurii culturilor agricole, schimbarea categoriilor de folosinta a terenurilor, optimizarea asolamentelor,
folosirea cat mai deplind a tuturor surselor locale de materie organica.

Din literatura de specialitate (Ungureanu, V. 2006; Cerbari, V. et al. 2006; Bucataru, N. et al. 2006;
Raileanu, I. 2006; Andries, S. et al. 2005; Toncea, . 2003; Banaru, A. 2003) se cunoaste ca 1 tona de gunoi
de grajd cu asternut de paie de la taurine contine circa 5,6 kg azot de la ovine — circa 9,5 kg azot, de la
cabaline — circa 6,0 kg azot, de la suine — circa 8,2 kg azot, gunoiul de pasari — circa 16,3 kg azot, 1 tona de
namol de defecatie — circa 3 kg azot, iar 1 tond de namol de canalizare — circa 20 kg azot. Pentru a calcula
valorile F (Tab. 5), cantitatea ingrasdmintelor organice aplicate a fost inmultita cu coeficientul de trecere
a gunoiului de grajd cu asternut la azot — 5,6 kg N/t gunoi de grajd cu asternut (Banaru, A. 2003).

b) Calcularea emisiilor de gaze cu efect de sera

Emisiile de N,O, ce provin din aplicarea intentionata in sol a ingrdsamintelor organice naturale
(categoria 4D1 ,,Emisii directe de N,O de la solurile agricole — aplicarea in sol a ingrasdmintelor
organice naturale”) au fost calculate in baza Ghidului Bunelor Practici (IPCC, 2000) si a Ghidului
pentru inventarierea emisiilor nationale de GES (IPCC, 2006).

Rezultatele obtinute releva ca, in perioada 1990-2012, emisiile de N,O ce provin de la aplicarea
intentionata 1n sol a dejectiilor animaliere s-au redus cu circa 99,8% (Tab. 6), in special ca urmare a
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Tabelul 5. Cantitatea de azot aplicata in sol cu ingrasamintele organice in Republica

Moldova in perioada 1990-2012

1990 1991 1992 1993 1994 1995 1996 1997
Fon, mii tone ]54,5440§48,1600 ]29,6800]23,5200] 9,0720 | 9,9635 | 5,0719 | 1,9762

1998 1999 2000 2001 2002 2003 2004 2005
Fon, miitone | 1,2729 | 0,6838 | 0,4665 | 0,5499 | 0,3035 | 0,2649 | 0,2363 | 0,2475

2006 2007 2008 2009 2010 2011 2012 %
Fon, miitone | 0,0588 | 0,0442 | 0,0448 | 0,0386 | 0,0991 ] 0,1764 | 0,1282 | -99,8

micsorarii semnificative a cantitatii de Tngrasaminte organice aplicate in sol in aceasta perioada. Aceasta
stare a lucrurilor se datoreaza, in bund parte, dezorganizarii sectorului zootehnic in perioada de tranzitie
la economia de piata.

Tabelul 6. Rezultatele inventarierii emisiilor directe de N,O,, de la aplicarea in sol a
ingrasamintelor organice in Republica Moldova, mii tone

1990 1991 1992 1993 1994 1995 1996 1997
N,O on] 0,8571 0,7568 | 0,4664 | 0,3696 | 0,1426 | 0,1566 | 0,0797 | 0,0311

1998 1999 2000 2001 2002 2003 2004 2005
N>O o~n] 0,0200 [ 0,0107 | 0,0073 ] 0,0086 | 0,0048 | 0,0042 | 0,0037 | 0,0039

2006 2007 2008 2009 2010 2011 2012 %
N,O on] 0,0009 | 0,0007 | 0,0007 | 0,0006 | 0,0016 | 0,0028 | 0,0020 -99,8

In prezent, circa 95 la sutd dintre animalele si pasarile domestice, sursa principald a gunoiului de
grajd, apartin sectorului privat. La inceputul anilor 90 ai secolului XX, 1n cadrul gospodariilor colective
(colhozuri si sovhozuri), gunoiul de grajd de la complexele mari zootehnice era colectat si acumulat in
afara localitatilor printr-un proces tehnologic organizat, asigurat cu tehnica si specialisti (gunoiul fiind
ulterior aplicat cu regularitate in sol). In prezent insi, odati cu disparitia gospodariilor colective,
gospodariile private de fermieri colecteaza si acumuleaza gunoiul de grajd in conditii mult mai dificile,
cu cheltuieli mari de transportare a gunoiului pe camp, fara mijloace tehnice necesare pentru incarcare,
transportare si distributie etc. In acelasi timp, se constati un vid informational privind potentialul fertilizator
al gunoiului, pe de o parte, si pericolul pentru sanatatea populatiei in cazul acumularii si stocarii lui
permanente in intravilanul localitétilor, pe de alta parte. Astfel, gunoiul de grajd raméane in gospodariile
populatiei sau se evacueaza, in mod haotic, pe marginea drumurilor, pe malurile paraielor, rapilor, in alte
locuri nepermise, aceste cantitati enorme de gunoi devenind sursa principalé de poluare a mediului n
localitatile rurale din Republica Moldova.

CONCLUZII

Rezultatele obtinute denota ca in perioada anilor 1990-2012 s-a produs o reducere semnificativa,
de circa 5,3 ori (de la 232,4 mii tone — in 1990 péna la 43,9 mii tone — in anul 2012), a cantitatilor totale
de Ingrasaminte minerale utilizate si, respectiv, o reducere de circa 2,7 ori (de la 92,1 mii tone in 1990
pana la 34,1 mii tone 1n anul 2012) a cantitatilor totale de ingragdminte chimice azotate utilizate in
sectorul agricol al Republicii Moldova. Acest lucru se datoreaza, in special, capacitatii reduse a
cultivatorilor agricoli, indeosebi din sectorul privat, de a procura ingrasaminte minerale. Ca urmare, in
perioada 1990-2012, emisiile de protoxid de azot N,O, provenite de la aplicarea intentionatd in sol a
ingrasamintelor chimice azotate s-au redus cu circa 63%.

In acelasi timp, in perioada anilor 1990-2012 a fost inregistrati o reducere mai mult decat
semnificativa, de circa 187 ori (de la 9740 mii tone In 1990, pana la 22,9 mii tone in anul 2012), a
cantitatilor de ingrisdminte organice naturale aplicate in solurile agricole ale Republicii Moldova. in
conditiile cand necesitatea agriculturii in ingrasdminte organice, conform structurii asolamentelor, este
de 10—15 t/ha pentru bilantul neutru de humus si 20-30 t/ha pentru cel pozitiv, catre anul 2012 s-a ajuns
la situatia cdnd doza medie de ingrasaminte organice aplicatd la hectar este de doar circa 30 kg la
hectar, ceea ce este absolut insuficient. Aceasta stare a lucrurilor se datoreaza, in special, dezorganizarii
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sectorului zootehnic in perioada de tranzitie la economia de piata. Ca urmare, in perioada anilor 1990—
2012, emisiile de protoxid de azot N,O, provenite de la aplicarea intentionata in sol a ingrasdmintelor
organice s-au redus cu circa 99,8%.
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IMPACTUL ANTROPIC ASUPRA FORMARII FRACTIEI
AMINOACIDE A AZOTULUI DIN SOL $I REZERVELOR SALE

Nina FRUNZE
Institutul de Microbiologie i Biotehnologie al Academiei de Stiinte a Moldovei

Abstract. New data have been obtained regarding the fractional composition of soil amino acid nitrogen and
itsreserves (0.45 to 1.15 t/ha) in typical chernozem (in a seven-field-rotation system with fodder crops) compared
with humus reserves (0.7 to 2.16% ) and gross nitrogen (14.07 to 43.27%). The content of hydrolyzed nitrogen
forms was determined (43.73 to 74.6%), as well as the contribution of individual amino acids to the formation of
amino acid nitrogen (0.22 to 11.07%). The nitrogen of six amino acids (alanine, aspartic acid, glycine, arginine,
glutamic acid and serine) constitutes 67% from the total nitrogen of amino acids. The rate of nine amino acids
(lysine, leucine, proline, threonine, histidine, valine, isoleucine, cystine, and phenylalanine) in the formation of
nitrogen reserves ranges up to 30%. Tyrozine, methionine and o —aminobutyric acid have made the least
contribution to this process. For comparison, soil samples from a forest strip (natural biocenosis) were also
analyzed. The obtained results show the superiority of virgin soil in the formation of amino acids nitrogen (1.6 t/ha),
as compared witn arable soils (0,45-1,14 t/ha). Structural changes in the latter ones could be characterized by
analogy with the modifications in the structure of microbial communities, which are usually observed in the case
of situations that are considered as stressful.

Keywords: Crop rotation; Fodder crops; Typical chernozem; Amino acid nitrogen; Humus.

Rezumat. Studiul de faté releva date noi privitoare la compozitia fractionara a azotului aminoacidic din sol si
arezervelor sale (0,45-1,6 t/ha) in cernoziomul tipic al asolamentelor furajere, cu 7 sole, in raport cu rezervele
humusului (0,79-2,16%) si azotuluii brut (9,85-30,59%). A fost stabilit continutul formelor azotului hidrolizat
(43,73-74,6%), dar si aportul aminoacizilor individuali in formarea azotului aminoacidic (0,22-11,07%). Azotul a 6
aminoacizi (alanina, acidul aspartic, glicina, arginina, acidul glutamic si serina) din asolamentele furajere constitue
circa 67% din azotul total al aminoacizilor. Ponderea a 9 aminoacizi in formarea rezervelor de azot (lizina, leucina,
prolina, treonina, histidina, valina, izoleucina, cistina i fenilalanina) atinge 30%. Cel mai mic aport in acest proces
l-au avut tirozina, metionina si acidul a-aminobutiric. Pentru comparatii s-au analizat probe de sol prelevate dintr-o
fasie forestiera (biocenoza naturald). Rezultatele obtinute demonstreaza superioritatea solului de telind in formarea
fondului de azot aminoacidic (1,6 t/ha) fatd de cele arate (0,45-1,14 t/ha). Modificarile structurale ale celor din urma
pot fi caracterizate prin analogie cu modificarile din structura comunitatilor microbiene, care de obicei se observa
in cazul situatiilor considerate ca fiind stresante.

Cuvinte-cheie: Asolament; Culturi furajere; Cernoziom tipic; Azot aminoacidic; Humus.

INTRODUCERE

Asigurarea (saturarea) solurilor cu azot reprezinta unul din factorii principali ce determina productivitatea
lor (Andries, S. 2007). Acumularea sa, ca si acumularea carbonului, caracterizeaza procesul de formare
a solului, conditionat de circuitul biologic al elementelor. Unul din indicii de baza ai fondului azotic il
reprezintd compozitia fractionard a compusilor azotici (Umarov, M.M. et al. 2008; Moskina, E.V. 2009;
Homakov, U.V. et al. 2012). Dupa cum se stie, azotul se acumuleazi preferential in formi organica, mai
ales in forma de compusi albuminici. Sporirea rezervelor de azot usor mobilizabil contribuie la formarea
noilor acizi huminici (Zvagincev, D.G. et al. 2004; Blagodatskij, S.A. 2012). in legiturd cu aceasta,
caracterul biosintezei acestor substante si vectorul sdu sunt destul de importante, mai ales la schimbarea
tehnologiilor de prelucrare a solului (Tate, L.R. 2000; Homakov, U.V. et al. 2012 ).

Scopul studiului de fata consta in studierea componentei aminoacidice a azotului brut i humusului
din cernoziomul tipic al Moldovei si a modificarii ei ca rezultat al aplicarii diferitelor tehnologii de
lucrare a solului. Pentru aceasta, a fost studiat fondul azotic al cernoziomului, aflat in uz agricol,
rezervele de azot AA 1n raport cu azotul brut si cu humusul, precum si participarea individuala a
azotului AA la formarea rezervelor de azot in sol.

MATERIAL SI METODA

Drept obiect de studiu a servit cernoziomul tipic de la stationarul multianual (din anul 1990) al Bazei
Experimentale a Academiei de Stiinte a Moldovei ,,Biotron” si al fasiei forestiere cu arbori cu frunza lata,
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situata 1n apropiere (~ 100 m). Terenurile experimentale au fost cultivate cu plante la a doua rotatie, pe 2
asolamente furajere, in 3 variante: 1) cu fond nefertilizat (martor); 2) cu fond mineral (fertilizanti minerali);
3) cu fond organic (gunoi de grajd de vite mari cornute) + siderate (ingragaminte verzi) + resturi vegetale.
Ingrasamintele au fost incorporate in dependenta de culturi, astfel incat continutul de NPK din variantele
de sol sa fie echivalent. Ca etalon in aprecierea cantitativa a continutului de azot AA a servit solul fasiei
forestiere al biocenozei naturale (Tab. 1). Cercetarile s-au desfasurat in anii 2006-2008.

Tabelul 1. Caracteristica biochimica a sectoarelor experimentale

Humusul Azotul brut Sum.a alol‘llfloaClZ.llor
Varianta liberi si legati
o, t/ha t/ha % fatd de | mg/100 g t/ha % fata de
humus Mtm (%) humus
Asolamentul de culturi furajere cu participarea lucernei
Martor 2,50 57,50 4,60 8,00 181,0+£1,92] 4,163 7,24
Fond mineral 2,50 | 59,80 4,60 7,69 218,8+1,86 5,032 8,42
Fond organic | 3,00 ] 69,00 5,29 7,67 361,6+1,54 8,317 12,05
Asolamentul de culturi furajere fara participarea lucernei
Martor 2,50 57,50 4,60 8,00 139,7+1,62| 3,213 5,59
Fond mineral 2,60 | 59,80 4,60 7,69 233,7+1,66 5,375 8,99
Fond organic |2,90] 66,70 6,90 10,35 219,8+1,69 5,055 7,58
Biocenoza naturala, martor absolut
Fasie forestiera [ 3,11 ] 71,53 [ 506 [ 7,07 [491,3+1,58] 11,300 | 15,80

Suprafata parcelelor experimentale a fost de 20-30 m”. Probele de sol au fost prelevate primavara,
din stratul de sol de 020 cm. Proba medie de sol (cu umiditatea naturald) a fost curatata de radacinute
si de alte resturi vegetale vizibile, cernuta printr-o sita cu diametrul gaurilor de 3 mm, apoi lasata sa se
usuce la temperatura camerei. Prin metoda hidrolizei acide (HCI de 6 N) au fost extrase biomoleculele
AA, determinandu-se continutul cantitativ si calitativ sumar al AA liberi si legati (Kozarenko, T.D. et al
1985). Proba initiald de sol a fost uscata in vid la 100° C, apoi levigata intr-un mojar de agat. Pudra
rezultatd a fost cernuta printr-o sitd cu diametrul gaurilor de 50-100 microni. Restul de sol ramas pe
sitd a fost zdrobit repetat in mojar pana cand intreaga masa a materialului a putut trece prin sita fara
reziduu. Pentru hidroliza a fost selectata proba de 100 mg sol, cantitativ transferata in fiole de sticla de
200-250 ml, la care s-a adaugat 50-100 ml de acid clorhidric de 6N si 50-100 ml de clorura de staniol
(ca agent de reducere). Prin ampula cu acest continut s-a trecut (barbotat) un jet de azot, eliberat de
oxigen (solutie alcalind de pirogalol), care a fost evacuat pana la presiunea reziduala de 8-10 mm ai
coloanei de mercur cu ajutorul unei pompe de apa si sigilat cu lampa de lipit. Hidroliza s-a efectuat la
105-107° timp de 48-72 h. Fiolele au fost lasate sa se racoreasca, apoi au fost deschise, continutul
filtrandu-se de particulele insolubile prin palnia Biichner nr.3. Pentru un rezultat optim, peretii ampulelor
s-au clatit cu 2-3 ml de apa deionizata, iar portiile de clatire de asemenea au fost filtrate. Continutul
final a fost supus evaporarii, folosindu-se pentru aceasta un evaporator rotativ. La reziduurile solide s-au
adaugat 5-10 ml de apa deionizata si s-a repetat evaporarea pana la uscare (pentru o mai completa
eliminare a acidului clorhidric din hidrolizat). Reziduul uscat a fost dizolvat in 5-10 ml solutie tampon de
citrat cu pH = 2,2, la acesta adaugandu-se 0,05-0,1 ml thiodiglycol (antioxidant protector pentru metionina
si cistind de oxidare). Amestecul a fost apoi barbotat cu un jet de hidrogen sulfurat (10-15 min) primit
la aparatul Kip ca urmare a interactiunii sulfurii de fier cu acidul clorhidric de 6N. La trecerea sulfurii
de hidrogen prin hidrolizatul acidic s-a format un precipitat de sulfura de staniu, particulele caruia s-au
madrit In timpul limpezirii solutiei pe parcursul noptii in frigider. Precipitatul rezultat (sulfura de staniu) a
fost spalat cu 1-2 ml solutie tampon de citrat cu pH = 2,2 si filtrat prin palnia Biichner nr.3. Volumul
levigatului rezultat a fost masurat, din el selectandu-se 0,5-0,8 ml, care s-au introdus pe suprafata
eliberatda de lichid a ionitului coloanei cromatografice. Investigatiile s-au efectuat, in 3 repetari, la
analizatorul automat AAA-339 al cromatografului ceh Crom-5. Calculele privind rezervele azotului
AA, ale humusului si ale azotului brut s-au efectuat dupa metode larg raspandite (Arinuskina, E.V.,
1979), iar analiza statistica a rezultatelor — cu ajutorul programului Statistica 6.
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REZULTATE SI DISCUTII

Continutul azotului brut in variantele experimentale a fost inalt si, drept consecinta, rezervele sale se
caracterizeaza, de asemenea, ca fiind Tnalte (Tab. 1). Analiza lor a relevat o diferentd semnificativa intre
solurile arate si telinoase in acest sens, desi, aparent, continutul azotului brut € putin mai inalt 1n variantele
fertilizate cu substante organice si in solul biocenozei naturale. Spre exemplu, in variantele nefertilizate ale
asolamentelor furajere, rezervele azotului au constituit 0,200% sau 4,60 t/ha, ceea ce corespunde unui aport
de 8,00% 1n relatie cu humusul. Azotul brut din solul fondului mineral al ambelor asolamente a constituit
7,69%, cu 0,31% mai putin decat in varianta martor. in solul fondului organic din asolamentul cu lucerna s-
au Tnregistrat cele mai mici valori ale acestui indice (7,67%), pe cand in analogul sau din asolamentul fara
lucernd — cele mai inalte valori (10,35%). Cernoziomul nearat al biocenozei naturale (fasia forestiera) a
acumulat rezerve de azot mai mici decat cel cu fond organic, insd mai mari ca celelalte variante. Cota-parte
a acestui component fata de humus a alcatuit 7,07%, ceea ce denota ca, proportional, aceste cantitati au fost
mai mici decat in toate variantele studiate. in general, cele mai mari diferente ale marimilor absolute ale
acestui indice au fost depistate in variantele cu fond organic. Marimile relative au relevat ca, exceptand
fondul organic al asolamemtului fara lucerna (cu doze duble de ingragaminte organice), rezervele azotului
brut sunt mai mici ca 1n solul martorului, desi le depasesc pe cele din solul biocenozei naturale. Adica, pe
fonul sporirii cantitative a azotului brut, in variantele experimentale, de facto, are loc diminuarea lui, cu
exceptia variantei cu cantitati duble de ingragaminte organice din asolamentul fara lucerna.

Conform tabelului 1, continutul sumar al AA liberi si legati, de asemenea, variaza esential. in solul
variantei martor al asolamentelor s-au inregistrat 139,7-181,0 mg/100 gAA. La aplicarea ingrasdmintelor
minerale, aceasta fractie de compusi azotici din sol a atins 218,8-233,7 mg/100 g. Totodata, administrarea
ingrasamintelor organice a avut cea mai mare contributie la sporirea cantitatilor de AA (219,8-361,6
mg/100 g) cu cele mai crescute marimi in solul asolamentului cu lucerna. Cresterea cantitatilor de AA
insa nu a atins nivelul inregistrat pentru solul fasiei forestiere (491,0 mg/100 g).

Continutul azotului AA a variat intre 19,7-67,3 mg/100 g (Tab. 2). Solul martorului din asolamentul
fard lucerna poate fi caracterizat ca avand cel mai mic continut de azot AA. Fertilizarea solului a
conditionat sporirea acestui indice, distantdnd variantele dupd marimea lui.

Tabelul 2. Continutul azotului aminoacidic din cernoziomul tipic

Azotul AA, Azotul Rezervele azotului AA

Varianta mg/100 g hidrolizabil, Naa : Nprut Naga:

M=m (%) % t/ha % | humu s, %
Asolamentul de culturi furajere cu participarea lucernei

M artor 25,2+1,92 58,98 0,580 12,61 1,01

Fond mineral 31,7+1,86 57,31 0,729 15,85 1,22

Fond organic 49,8+1,54 69,90 1,145 21,65 1,66

Asolamentul de culturi furajere fara participarea lucernei

M artor 19,7+1,62 43,73 0,453 9,85 0,79

Fond mineral 31,3+1,66 73,97 0,720 15,65 1,20

Fond organic 30,1+1,69 74,59 0,692 10,03 1,04

Biocenoza naturala, martor absolut
Fasie forestiera| 673+158 | 7300 | 1,548 | 3059 | 2,16

Continutul azotului AA hidrolizabil constituie 43,73-73,00%. Cele mai 1nalte valori ale indicelui dat
au fost inregistrate in solul variantelor fertilizate ale asolamentului fara lucerna, solul fagiei forestiere
deosebindu-se nesemnificativ. Trebuie sa evidentiem, de asemenea, si cele mai mici valori ale acestui
indice in solul nefertilizat al asolamentului fara lucerna. Fertilizarea solului contribuie la sporirea acestor
indici, apropiind variantele cu culturi crescute n asolamente i, in acelasi timp, relevand deosebirile
dintre variantele cernoziomului arat si cel de telind. Impactul ingrasamintelor asupra hidrolizabilitatii
azotului a fost mai relevant in solul asolamentului fara lucerna. Desi legitatea e caracteristica ambelor
asolamente, intre variantele fertilizate si nefertilizate se inregistrau marimi diferite ale acestui indice.

Rezervele de azot AA din solurile arate au alcatuit 0,45-1,6 t/ha. Cele mai mici rezerve de azot AA au fost
inregistrate in solul nefertilizat din asolamentele furajere, iar cele mai mari valori ale acestui indice in solul fasiei
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forestiere, atestindu-se concomitent o sporire considerabila a lor 1n solul variantelor fertilizate. Determinarea
cotelor azotice ale AA in raport cu azotul brut si cu humusul a relevat stabilitatea lor destul de pronuntata, in
comparatie cu valorile absolute. Variind de la 9,85% pana la 21,65%, in cazul cotei de azot AA fata de azotul
total, si dela 0,79% péna la 1,66% — in cazul celei raportate la humus, variantele se deosebesc putin intre ele,
desi s-a stabilit un continut relativ mai inalt al azotului AA 1n variantele fertilizate. Conform acestui indice, in solul
asolamentului cu lucerna cele mai mici cote de azot AA s-au inregistrat in solul nefertilizat al martorului, dupa
care, in ordine crescanda, urmeaza cele in care s-au administrat ingragaminte minerale, apoi cele fertilizate cu
ingrisdminte organice. In solul asolamentului fird lucerns, de asemenea, cele mai mici cantititi de azot AA
s-au inregistrat in solul martorului, in variantele fertilizate fiind constatat un efect invers: cele mai mari rezerve
s-au acumulat n fondul mineral, apoi in cel organic. Cea mai mare cotd de azot AA a fost inregistrata in solul
fagiei forestiere (30,59%, raportata la azotul brut, si 2,16%, raportata la humus). Asadar, rezervele de azot AA
din cernoziomul arat sunt mai mici fata de cele ale martorului absolut (biocenoza naturald) cu 8,94-20,74 %,
raportate la azotul brut, si cu 0,50—1,37%, raportate la humus. Totodata, cantitativ §i proportional, cele mai mari
cantitati de azot AA au fost Inregistrate in solul asolamentului cu lucerna. Aportul cotelor azotice de AA,
raportate atat la humus, cét si la azotul brut pot fi caracterizate in modul urmétor: in primul rand, cele mai mari
deosebiri, dar si cele mai mici valori ale cotelor de azot AA au fost Tnregistrate in solul cu continut modest de
substante organice; in al doilea rand, solurile arate cedeaza substantial solului de telina dupa cotele de azot AA;
in al treilea rand, deosebirile dintre variantele bogate in substanta organica sunt mai putin evidente fata de cele
ce se produc 1n solul cu continut mic de substante organice.

Studiul modului in care AA individuali participa la formarea rezervelor de azot a relevat ca suma
azotului a 6 biomolecule de AA (alanin, acid aspartic, glicind, arginind, acid glutamic si serind) din solul
asolamemtelor furajere a constituit circa 67% din azotul celor 18 AA identificati (63,24-66,97% in
solul asolamentului cu lucerna si 46,61-66,49% 1n asolamentul fara lucernd). Cota de azot a 9 AA
(lizina, leucind, prolin, treonind, histidina, valind, izoleucina, cistin si fenilalanind) a ajuns pana la 30%
(30,97-35,15% in asolamentul cu lucerna si 30,86-32,03% in cel fara lucernd). Printr-o contributie
neinsemnata la formarea rezervelor de azot s-au evidentiat tirozina, metionina si acidul c-aminobutiric
(1,61-4,23%). Ponderea de participare a AA individuali in solul martorului absolut (fasia forestiera) a
fost identica cu cea a solurilor arate, desi valorile absolute erau mai mari.

Asadar, ajungem la concluzia ca compozitia fractionara a azotului din sol se modifica sub actiunea
tehnologiilor agricole de prelucrare a solului, ceea ce demonstreaza ca sensibilitatea componentului biologic
in sistemul complicat al solului e foarte inalta (Moskina, E.V. 2009). Azotul aminoacidic reprezint o parte
importanta a fondului azotic din solurile de padure ale Rusiei, spre exemplu, si alcatuieste 34—52% din azotul
sau total. Repartizarea azotului aminoacidic 1n profilul solurilor este identica cu cea a azotului brut, precum si
cu cea a partii sale hidrolizabile si nehidrolizabile. Structura fondului azotic se caracterizeaza printr-o inalta
stabilitate, insa la valorificarea agricola a solurilor, raportul dintre fractiile azotice din sol se modifica (Homakov,
U.V. etal. 2012; Frunze, N.I. 201 1). Semnificatia azotului AA din fondul azotic e greu de subestimat, intrucat
azotul AA liberi serveste ca sursa suplimentara de nutritie azotica pentru plante, iar azotul AA legati — ca
rezerva (Umarov, M.M. et al. 2008). Experientele noastre au aratat ca atingdnd nivele inalte de continut
(19,7-81,2 mg N/100 g sol), procesele de acumulare a azotului AA reflectd cele mai prielnice conditii
ecologice de formare a solului. Fractiile azotice ale AA constituie o parte importanta (9,85-30,59%, raportata
la azotul brut, si 0,79-2,16% raportatd la humus) a fondului azotic din cernoziomul studiat si reprezinta o
potentiald sursa si rezerva de nutritie azotica a plantelor de cultura. Informatia din literatura de specialitate
existentd ne permite s constatdm ca atat continutul, cat si compozitia calitativd a compusilor azotici de
natura organica ai fondului azotic din sol sunt insuficient cunoscute (Umarov, M.M. et al. 2008; Moskina,
E.V. 2009; Homakov, U.V. et al. 2012). Cele mentionate confirmi supranecesitatea studierii compozitiei
fractionare a fondului azotic din sol, precum si a modificarilor suportate in urma impactului antropic.

Cantitatea de azot hidrolizat este mai mare in cernoziomul bogat in substante organice. De aceea, pentru
cunoagterea vectorului proceselor care au loc in sol, e foarte importanta informatia despre starea componentei
vizate. Aceasta fractie contribuie la fertilizarea solului, atingand cote maxime in fondul organic al asolamentului
fara lucerna (dar cu cantitati duble de substante organice, spre deosebire de asolamentul cu lucerni). In
solul de telind, cantitatea acestor compusi, de asemenea, este Tnaltd. Diferite biomolecule au un aport inegal
la formarea azotului AA. Cu toate ca exista deosebiri intre valorile absolute ale indicilor, raportul stabilit al
fractiilor AA 1n fondul azotic al solului denota ca cernoziomul studiat poseda un inalt nivel de stabilitate
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(Moskina, E.V., 2009). Inferioritatea solurilor arate fata de cele de telina privitor la cota lor de azot AA,
raportata la azotul brut i la humus, dar si pe fonul diminuarii relative a azotului brut, demonstreaza, conform
principiilor ecologice (Odum, U. 1975; Uitteker, R.H. 1980), c impactul factorilor antropici asupra formirii
azotului AA poate fi calificat analogic modificarilor din structura comunitatilor microbiene care, de obicei, se
observa in cazul situatiilor caracterizate drept stresante. Cantitatea mai mica de azot AA din solul arat partial
poate fi explicatd prin imediata lui insusire sau transformare (Umarov, M.M. et al. 2008), iar cantitatile
sporite de azot AA din solul biocenozei naturale se pastreaza din contul utilizarii mai eficiente a lui (Odum, U.
1975; Uitteker, R.H. 1980). Aceasta se mai explica si prin faptul ca, intr-un anumit interval de timp, un AA
poate sd apara si sd se consume de cateva ori mai repede in comparatie cu altul si sa fie aparent mai
important, desi, In momentul concret de determinare, continutul lor e echivalent.

CONCLUZII

1. Continutul azotului AA 1n variantele de sol studiate a variat intre 19,7-67,3 mg/100g, inregistrand
cele mai mici valori in solul nefertilizat al asolamentului fara lucerna. Partea hidrolizabila a lui a constituit
43,73-74,59% din azotul AA total, relevand o diminuare a variantelor studiate de solul biocenozei naturale,
sinumai solul fertilizat cu substante organice ale asolamentului fara lucerna (de fapt, cu cantitati duble de
substante organice fata de analogul sau din asolamentul cu lucernd) a demonstrat o crestere de 2,18%.

2. Cota-parte a azotului AA din azotul brut a constituit 9,85-21,65% in variantele experimentale si
30,59% in biocenoza naturala, iar cota microcomponentei vii din humus a fost de 0,79—1,66%. Cu toate
ca cele mai mari valori ale acestui indice au fost Inregistrate in solul biocenozei naturale (2,16%),
trebuie sa evidentiem ca solurile arate cedeaza esential celui de telina in acest sens.

3. Azotul a 6 biomolecule de AA (alanina, acidul aspartic, glicina, arginina, acidul glutamic si serina)
a alcatuit circa 67%. Cota-parte a 9 AA (lizina, leucina, prolina, treonina, histidina, valina, izoleucina,
cistina si fenilalanina) a constituit circa 30% din azotul total al AA. Un rol neinsemnat in acumularea
azotului AA au avut tirozina, metionina si acidul a-aminobutiric (1,61-4,23%).

4. Rezervele azotului AA au constituit 0,45-1,6 t/ha, ceea ce reprezintd o rdmanere in urma a
variantelor studiate de circa 2—3 ori de solul biocenozei naturale. Aceasta releva cé, de fapt, componentul
biologic — azotul AA — reprezinta indicatorul proceselor de mineralizare din sol si a intensitatii de
transformare a lui de catre microorganismele solului, precum si ca fertilizantii organici, in conditiile tarii
noastre, ar fi mai efectivi in imbinare cu cei minerali.
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INFLUENTA EPOCII DE iNFIIN'!'ARE ASUPRA PRODUCTIEI DE
FASOLE MARE iN TREI SISTEME DE INTERCROPPING
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Vasile STOLERU, Gabriel Ciprian TELIBAN
Universitatea de Stiinte Agricole si Medicina Veterinard

“lon lonescu de la Brad” lagi, Romdnia

Abstract. This paper presents the influence of the establishment date on the yield of runner bean in three
intercropping systems, with maize (Zea mays L.), sunflower (Helianthus annuus L.) and Jerusalem artichoke
(Helianthus tuberosus L.), compared to the pure crop system, on pillar, in single rows, on individual string trellis,
on three distinct calendaristic dates of establishment: 1.05, 15.05, 30.05. In order to achieve this goal, we intended
to find out on which date the highest yield is obtained. The crop establishment was performed by direct sowing/
planting in the field. The results revealed significant differences between the four studied variants. The date on
which the highest yields were achieved was 15.05. The intercropping variant which recorded the highest yield
was the one where runner bean was intercropped with sunflower.

Key words: Phaseolus coccineus; Intercropping; Associated crop; Pure crop; Trellising system; Yield.

Rezumat: Lucrarea prezinta influenta epocii de infiintare a culturii asupra cantitatii de recoltd obtinuta la
fasolea mare cultivata in trei sisteme de intercropping — cu porumb comun (Zea mays L.), cu floarea-soarelui
(Helianthus annuus L.) si cu topinambur (Helianthus tuberosus L.) —in comparatie cu sistemul de cultura pura,
pe spalier, in randuri simple, pe sfoara individuala, in trei epoci distincte de infiintare a culturii: datele calendaristice
1.05, 15.05 51 30.05. Pentru realizarea scopului propus, ne-am stabilit sd aflam 1n care epoca se obtine cantitatea cea
mai mare de productie. Infiintarea culturii a fost realizata prin semanat/plantat direct, in cimp. Rezultatele au pus
in evidenta diferente semnificative intre cele patru variante studiate. Epoca de infiintare in care au fost obtinute
cele mai mari rezultate de productie a fost epoca 15.05. Varianta de intercropping la care au fost obtinute cele mai
mari cantitati de recoltd a fost varianta in care fasolea mare a fost intercalata cu floarea soarelui.

Cuvinte- cheie: Phaseolus coccineus; Culturd asociata; Culturad purd; Sistem de palisare; Recolta.

INTRODUCERE

Fasolea comuna (P, vulgaris L.), dar in special fasolea mare (P coccineus L.) reprezinta o specie de
un real interes pentru cultivatorii de pretutindeni. Asupra acestei specii s-au realizat si inca se realizeaza
numeroase cercetari, mai ales din punct de vedere al particularitatilor botanice, biologice si ecologice, dar
si studii privind Tmbunatatirea productiei (Armstrong, K.L. et al. 2008; Munteanu, N. 1985; Munteanu, N.
2005; Munteanu, N. et al. 2007a, 2007b; Munteanu, N. et al. 2013; Popa, L.D. 2010).

Pentru fundamentarea tehnologiei de cultivare au fost realizate diverse studii despre fasolea mare
cultivata atat in cultura pura, cat si intercalata cu alte specii cultivate (Anil, L. et al. 2000; Bildirici, N.
et al. 2009; Eskandari, H. et al. 2009; Popa, L..D. 2010). Intercropping-ul este de multe ori evitat din
cauza dificultatilor ce apar la infiintarea si intretinerea culturii, iar ulterior si la recoltare. De asemenea,
aceastd tehnica implicd o competitie intre plante pentru apd, lumind si nutrienti. Cu toate acestea,
exista numeroase beneficii ale adoptarii acestui sistem de cultivare. Intercropping-ul este pe larg practicat
in zonele tropicale (Hauggaard-Nielsen, H. et al. 2001; Tsubo, M. et al. 2005) si cele neirigate (Banik,
P. et al. 2000; Ghosh, P.K. 2004; Dhima, K. V. et al. 2007) datoritd avantajelor sale in ceea ce priveste
conservarea solului, controlul buruienilor (Banik, P. etal. 2006; Poggio, S.L. 2005), cresterea productiei
si a procentului de proteind bruta si multe altele. Astfel, sistemul dat de cultivare poate fi adoptat cu
succes si 1n conditiile de clima temperata din Romania.

Scopul lucrarii este de a prezenta influenta epocii de infiintare a culturii asupra cantitatii de recolta
obtinuta la fasolea mare cultivata in trei sisteme intercropping — cu porumb comun (Zea mays L.), cu
floarea-soarelui (Helianthus annuus L.) si cu topinambur (Helianthus tuberosus L.) — in comparatie
cu sistemul de cultura pura, pe spalier, in randuri simple, pe sfoara individuala, in trei epoci distincte de
infiintare a culturii.

Pentru realizarea scopului propus, ne-am stabilit ca obiectiv sd aflam in care epoca se obtine
cantitatea cea mai mare de productie.

Studiul asupra epocii de infiintare implica necesitatea aflarii unor factori tehnologici care pot duce la
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satisfacerea conditiilor optime de vegetatie a fasolei mari. Realizarea unei culturi de fasole mare in conditii
optime reprezintd indeplinirea in conditii cat mai bune a cerintelor plantelor fata de factorii de mediu
(temperaturd, apa, aer, lumind, sol, elemente nutritive). De aceea, tehnologia de cultivare trebuie sa prevada
factori tehnologici si valori ale acestora care sa asigure satisfacerea acestor cerinte. Avand in vedere faptul
cé este aproape imposibil sd asiguram plantelor conditiile optime de care au nevoie, printr-o tehnologie
adecvata vom putea regla, ajusta sau corecta valorile unor factori de mediu, prin masuri specifice, care de
fapt inseamna stabilirea unor indici optimi ai unor factori tehnologici (Hamburda, S.B. et al. 2013). Astfel,
temperatura si, in mica parte lumina, pot fi reglate prin epoca de infiintare (Popa, L.D. 2010).

Importanta alegerii acestui factor rezida din faptul ca momentul optim pentru seménatul fasolei mari este
determinat de cerintele ei pentru factorul termic. Atét seméanatul prea timpuriu, cét si cel intarziat, pot provoca
scaderi semnificative de productie (Popa, L.D. 2010). In prima situatie, o parte din seminte pot mucegsi,
plantele risar greu si neuniform, iar cultura este invadata de buruieni. in a doua situatie, desi se asigura caldura
si lumind mai multa pentru dezvoltarea vegetativa a plantelor, temperaturile excesive si seceta se suprapun cu
perioada infloritului, este impiedicata fecundarea si formarea boabelor (Popa, L.D. 2010).

MATERIAL SI METODA

Experienta a fost organizatd in cdmpul experimental al laboratorului de cercetéri legumicole din
cadrul Statiunii experimentale a Universitatii de Stiinte Agricole si Medicina Veterinara din lasi, localizata
in Nord-Estul Romaniei.

Materialul biologic a constat din seminte de fasole mare (populatia locala C,, culoarea semintelor -
albd), seminte de porumb (hibridul Flato F, ), seminte de floarea-soarelui (hibridul Tristan F ) si tuber-
culi de topinambur (cultivarul Topstar). Experienta a fost organizata intr-un dispozitiv de blocuri
randomizate cu trei repetitii, suprafata parcelei repetitie constituind 6 m?.

Factorul experimental luat in studiu a fost epoca de infiintare a culturii, cu trei graduari:

-A = 1.05.

-A, =15.05.

- A, =30.05, in patru variante de palisare a fasolei mari:

- V, = spalier, un singur rand, pe sfoard individuala (Fig. 1),

- V,= intercropping cu porumb comun (Fig. 2),

- V, = intercropping cu floarea-soarelui (Fig. 3),

- V, = intercropping cu topinambur (Fig. 4).

Pe fiecare parcela repetitie au fost amplasate doua randuri dispuse la distanta de 1,0 m, iar intre plante,
pe rand, a fost o distantd de 0,4 m. Distantele dintre plantele de porumb, cele de floarea-soarelui si cele de
topinambur au fost de 0,8 m. Pentru V,, sistemul de sustinere a constat dintr-un spalier format din stalpi de
beton armat cu sarma de 2,0 mm amplasata pe capatul superior al acestora (Munteanu, N. 1985).

=arma otel _}./ =
~ .
- il ||

-~

-

porumb fasole
comun
!

zpalier beton —=f

mare

3 - 4
t MR WOAANNANNON AN NRNANNNNY

Figura 1. Palisare pe spalier cu sfoara individuala Figura 2. Intercropping cu porumb comun
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Infiintarea culturii a fost realizata prin seminarea a cite trei seminte/cuib si cte doua seminte/cuib
pentru porumb si floarea-soarelui. In momentul rasaririi au fost lisate, in fiecare cuib, cate doud plante
de fasole mare si cate o planti de porumb sau de floarea-soarelui. In cazul topinamburului au fost
plantati cate doi tuberculi/cuib, iar in momentul rdsdririi au fost ldsate doar cate doud tulpini/cuib.
Semanatul porumbului si a florii-soarelui, respectiv plantatul topinamburului au fost efectuate cu circa
doua saptamani inaintea semanatului fasolei mari.

Cultura experimentala a fost condusa conform normelor tehnologice descrise in literatura de
specialitate pentru fasolea mare si pentru plantele asociate (Stan, N. et al. 2003; Popa, L.D. 2010;
Axinte, M. et al. 2006). In cazul intercalarii fasolei mari cu floarea-soarelui s-au eliminat frunzele de
pe tulpinile florii-soarelui pe masura ce acestea cresteau, lasandu-se doua-trei frunze in jurul calatidiului
pentru a intretine vegetatia. Si de pe plantele de topinambur au fost eliminate frunze. Scopul acestei
operatiuni a fost de a nu umbri prea mult plantele de fasole mare.

Datele experimentale au fost prelucrate prin metode matematice adecvate, iar la evaluarea lor s-a
folosit analiza variantei (ANOVA) (Saulescu, N.A., Saulescu, N.N. 1967).

REZULTATE SI DISCUTII

Rezultate de productie obtinute in cultura de fasole mare palisata pe spalier cu sfoara in
randuri simple (V,). In urma cercetirilor efectuate se observi ca productia de fasole mare a variat
intre 3380 kg/ha si 3880 kg/ha. Productia cea mai mare a fost obtinuta in epoca 15.05, cu o valoare de
3880 kg/ha, inregistrand diferente pozitive semnificative fata de media experientei (3610 kg/ha), in
timp ce productia cea mai mica a fost obtinuta in epoca 01.05, respectiv 3380 kg/ha, fiind puse in
evidentd diferente negative semnificative fata de medie. In epoca 30.05 au fost realizate productii in
limitele de variatie a mediei experimentale (3570 kg/ha) (Tab. 1; Fig. 1).

Tabelul 1. Cultura de fasole mare palisata pe spalier cu sfoara in randuri simple

Productia Diferente de productie intre epoci i semnificatia
Nr.| Epoca de ’ acestora"
rt.| infiint ° a i
¢ iintare /hal % fa_ga epoca 01.05 | epoca 15.05 | epoca 30.05 me_dla
de x (x )
1 {01.052014]3380] 94 - -500 190" -230°
E 2 3 3
2 |15.05.2014]3880] 107 +500 - +310 +270
3 130.05.2014]3570] 99 +190NS -310° - 40N
4 |Media (7) |3610] 100 +230° -270° +40"° -

V—semnificatia diferentelor realizata prin ANOVA (analiza variantei) pentru factorii experimentali si interactiunea dintre ei;

* %k
NS! b

0,00,000— indica diferentele negative: negativa/distincta/foarte semnificativa pentru pd”’0.05, 0.01, 0.001.

,¥#% — indica diferenta nesemnificativa si, respectiv, diferentele pozitive: pozitiva/distincta/foarte
semnificativa pentru pd”0.05, 0.01, 0.001;



Silvia Brindusa Hamburdd, Neculai Munteanu, Vasile Stoleru, Gabriel Ciprian Teliban, Influenta epocii... (47-55)

50 Stiinta agricold, nr. 1 (2015)
DL 5%= 206,68 (kg/ha) s |GL| ¢ Proba F
DL 1%= 341,99 (kg/ha) | _Total 814868 | 8
DL 0,1%=640,11 (kg/ha)| Blocuri 399505 2 Fc=23,05
Variante 382200 2| 191100 | Ft= 6,94
Eroare 33163 4 8291

DL = diferenta limita; SP = suma patratelor abaterilor; GL = gradele de libertate, S* = varianta; Fc
= F calculat; Ft = F teoretic.

4000
3900 3880
3800 /
3700
/ \3 3610
3600 / 270
3500 ﬁ/
3400 3350
3300
3200
3100 T T ]
0l.mai 15.mai 30.mai Media

Figura 1. Reprezentarea grafica a productiei (V)

Rezultate de productie obtinute in cultura de fasole mare intercalati cu porumb comun
V). In urma cercetarilor efectuate se observi ci productia de fasole mare a variat intre 1984 kg/ha
si 2518 kg/ha. Productia cea mai mare a fost obtinuta in epoca 15.05, cu o valoare de 2518 kg/ha, in
timp ce productia cea mai mici a fost obtinuta in epoca 01.05, respectiv 1984 kg/ha. In epoca 30.05 a
fost realizata o productie de 2200 kg/ha. Productiile obtinute au fost in limitele de variatie a mediei
experimentale de 2234 kg/ha (Tab. 2; Fig. 2).

Tabelul 2. Cultura de fasole mare intercalata cu porumb comun

Productia Diferente de productie intre epoci si semnificatia
Nr.| Epocade ues acestora’
t.| infiint ° i
crty mitntare kg/ha /:;efa_ga epoca 01.05 [ epoca 15.05 | epoca 30.05 | media (¥)
X
1 ]01.05.2014 | 1984 89 - -534° 2216 =250
2 [15.05.2014] 2518 | 113 +534 ] +315° +284"°
3 [30.05.2014 | 2200 98 +216N8 318N - -34N8
4 [Media (x) | 2234 [ 100 +250"° 284 +34°° -

¥— semnificatia diferentelor realizatd prin ANOVA (analiza variantei) pentru factorii experimentali
sl interactiunea dintre ei;
Ny ek —indicd diferentd nesemnificativa si respectiv, diferentele pozitive: pozitiva/distincta/

foarte semnificativa pentru pd”0.05, 0.01, 0.001;
0,00,000 — indica diferentele negative: negativa/distincta/foarte semnificativa pentru pd”’0.05, 0.01, 0.001.

DL 5%= 339,15 (kg/ha) SP GL |s’ Proba F

DL 1%= 561,19 (kg/ha) Total 1737954 8

DL 0,1%= 1050,40 (kg/ha) Blocuri 1215717 2 Fc =9,70
Variante 432936 2| 216468 Ft = 6,94
Eroare 89301 4 22325

DL = diferenta limita; SP = suma patratelor abaterilor; GL = gradele de libertate, S? = varianta; Fc
= F calculat; Ft = F teoretic.
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Figura 2. Reprezentarea grafica a productiei (V)

Rezultate de productie obtinute in cultura de fasole mare intercalati cu floarea-soarelui
V). In urma cercetirilor efectuate se observa ci productia de fasole mare a variat intre 2998 kg/ha
si 3714 kg/ha. Productia cea mai mare a fost obtinuta in epoca 15.05, cu o valoare de 3714 kg/ha,
inregistrand diferente pozitive semnificative fata de media experientei (3342 kg/ha), in timp ce productia
cea mai mica a fost obtinuta in epoca 01.05, respectiv 2998 kg/ha, fiind puse in evidentd diferente
negative semnificative fata de medie. In epoca 30.05 au fost realizate productii in limitele de variatie a
mediei experimentale (3314 kg/ha) (Tab. 3; Fig. 3).

Tabelul 3. Cultura de fasole mare intercalata cu floarea-soarelui

. Diferente de productie intre epoci si semnificatia
Productia w
Nr.| Epoca de ’ acestora
t.] infiint 9 a i
cri.| titmzare kg/ha 7o fa_;a epoca 01.05] epoca 15.05 | epoca 30.05 me_dla
de X (x)
1. ]01.05.2014 [ 2998 90 - -716"° -316° -344°
2. [15.05.2014[3714] 111 +716 - +40 0% +372°
3.130.05.2014 [3314] 99 +316 -400° - 28NS
4. [Media () [3342] 100 +344 -372° +28° -

¥ — semnificatia diferentelor realizatd prin ANOVA (analiza variantei) pentru factorii experimentali
s interactiunea dintre ei;

Ny ek —indicd diferenta nesemnificativa si respectiv, diferentele pozitive: pozitiva/distincta/
foarte semnificativa pentru pd”0.05, 0.01, 0.001;

0,00,000 — indicé diferentele negative: negativa/distincta/foarte semnificativa pentru pd”0.05, 0.01, 0.001.

DL 5%= 308,00 (kg/ha) sP|GL| §° Proba F

DL 1%= 509,64 (kg/ha) Total 1877876 8

DL 0,1%= 953,91 (kg/ha) Blocuri 1031717 2 Fc =20,98
Variante 772512 2| 386256 | Ft=6,94
Eroare 73647 4 18412

DL = diferenta limita; SP = suma patratelor abaterilor; GL = gradele de libertate, S? = varianta; Fc
= F calculat; Ft = F teoretic.
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Figura 3. Reprezentarea grafica a productiei (V)

Rezultate de productie obtinute in cultura de fasole mare intercalati cu topinambur (V). in
urma cercetarilor efectuate se observa ca productia de fasole mare a variat intre 1405 kg/ha si 1951 kg/ha.
Productia cea mai mare a fost obtinuta in epoca 15.05, cu o valoare de 1951 kg/ha, inregistrand diferente
pozitive semnificative fatd de media experientei (1684 kg/ha), in timp ce productia cea mai mica a fost
obtinuta in epoca 01.05 (1405 kg/ha), fiind puse in evidenta diferente negative semnificative fatd de medie.
In epoca 30.05 au fost realizate productii in limitele de variatie a mediei experimentale (Tab. 4; Fig. 4).

Tabelul 4. Cultura de fasole mare intercalata cu topinambur

Productia Diferente de productie intrewepoci si

Nr.| Epocade ’ semnificatia acestora
crt.| infiintare % fata epoca epoca epoca c =

kg/a| Go T | oros | 1s0s | s00s | ™edin (%)
1. 101.05.2014 ] 1405 83 - -546°° -291° -279°
2. |15.052014 ) 1951 | 116 +546 - +255 +267
3. [30.05.2014 | 1696 101 +291° -255° - +121°
4. [Media (x) | 1684 100 +279° 267° -12™ -

¥ — semnificatia diferentelor realizata prin ANOVA (analiza variantei) pentru factorii experimentali
sl interactiunea dintre ei;

N ek —indicd diferenta nesemnificativa si respectiv, diferentele pozitive: pozitiva/distincta/
foarte semnificativa pentru pd”0.05, 0.01, 0.001;

0,00,000 — indica diferentele negative: negativa/distincta/foarte semnificativa pentru pd”0.05, 0.01, 0.001.

DL 5%= 254,57 (kg/ha) SP |GL| S | ProbaF

DL 1%= 421,23 (kg/ha) Total 1946 634 8

DL 0, 1%= 788,43 (kg/ha) Blocuri 1448501 2 Fc =17,80
Variante 447822 2| 223911 | Ft=6,94
Eroare 50311 4 12578

DL = diferenta limita; SP = suma patratelor abaterilor; GL = gradele de libertate, S* = varianta; Fc
= F calculat; Ft = F teoretic.
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Figura 4. Reprezentarea grafica a productiei (V)

Rezultate de productie obtinute per total in experientid. Epoca de infiintare in care au fost
obtinute cele mai mari cantitati de productie, la toate variantele experimentale, este epoca 15.05 (Tab.
5; Fig. 5). Din constatarile facute rezulta ca epoca 1.05 este timpurie, iar epoca 30.05 este tarzie,
conditiile meteorologice nesatisfacand cerintele ecologice ale fasolei mari. Per total experienta, la
varianta V, a fost obtinutd cea mai mare cantitate de recoltd (3610 kg/ha), iar la varianta V, a fost

obtinutd cea mai scazutd cantitate de recolta (1684 kg/ha).

Tabelul 5. Productia de fasole mare per total experienta

Epoca Vi V, V3 V4
1.05 3380 1984 2998 1405
10.05 3880 2518 3714 1951
30.05 3570 2200 3314 1696
Total 3610 2234 3342 1684
4500
4000
3500
3000 V1
2500 V2
2000 mv3
1500 4
—— lNonuHomuansHasg (V4)
1000
500
0
01.mai 10.mai 30.mai Total

Figura 5. Productia de fasole mare per total experientd



Silvia Brindusa Hamburda, Neculai Munteanu, Vasile Stoleru, Gabriel Ciprian Teliban, Influenta epocii... (47-55)

54 Stiinta agricold, nr. 1 (2015)

Comparand rezultatele obtinute cu studiile precedente pe care le-am realizat (Hamburda S. et al.
2014a,2014b, 2014c), se poate constata faptul ca atat epoca de infiintare, cat si anul calendaristic (meteoro-
logic) au un impact major asupra cantitatii de recolta a fasolei mari. Totodata, putem afirma faptul ca
sistemul intercropping este benefic pentru cultura de fasole mare si poate fi recomandat cu incredere.

CONCLUZII

Epoca de infiintare a avut un impact major asupra cantitatii de recoltd obtinuta la cultura de fasole
mare. Epoca in care au fost obtinute cele mai mari cantitati a fost 15.05, urmata de epocile 30.05 si 1.05.

Comparand cele trei variante de intercropping, cea mai mare cantitate de recoltd a fost obtinuta la
varianta V/ (intercropping cu floarea-soarelui), urmata de variantele V., (intercropping cu porumb comun)
s1V, (intercropping cu topinambur).

Comparénd cele patru variante experimentale, varianta V| (cultura purd) a obtinut cantitatea cea
mai mare de recoltd, urmata de variantele V, (intercropping cu floarea-soarelui), V, (intercropping cu
porumb comun) si V, (intercropping cu topinambur).

Acknowledgments. This paper was published under the frame of European Social Fund, Human
Resources Development Operational Programme 2007-2013, project no. POSDRU/159/1.5/S/132765.
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GRADUL DE MODIFICARE A VALORII UNOR INDICI
BIOCHIMICI LA FRUCTELE DE MAR iN FUNCTIE DE
TEMPERATURA DE PASTRARE APLICATA

Marcela CHIHAI', Nicolae BUJIOREANU?
"Universitatea Cooperatist-Comerciald din Moldova
’Institutul de Genetica, Fiziologie si Protectie a Plantelor al Academiei de Stiinte a Moldovei

Abstract. The consumption of plastic substances, involved in the maturation-senescence processes of apple
fruits during the postharvest period can be slowed down only by applying cold. The researches presented in this
paper aimed to determine the changes (every 30 days) in the content of some biochemical indices of apples
(titratable acids, sugars, ascorbic acid (vit.C) and dry substances) during storage, depending on the applied
thermal regime. After harvesting, the apples of late varieties Florina, Cempion, King Jonagold and Pinova were
stored for 150 days at 1, 2 and 3°C and relative humidity of 85-90%. On removal from storage, it was established
that the fruits have consumed different amounts of plastic substances depending on the applied thermal regime
and this was largely reflected on the quantity of standard fruits and their organoleptic characteristics. Based on
the conducted research and obtained results, it was determined that the optimum storage temperature is 2°C for
Florina variety and 1°C for Cempion, King Jonagold and Pinova varieties.

Key words: Apple; Storage; Temperature; Plastic substances.

Rezumat. Consumul substantelor plastice, implicate in derularea proceselor de maturare-senescenta la fructele
de mar pe durata perioadei post-recoltare poate fi incetinit doar prin aplicarea frigului. Cercetarile in lucrarea de
fatd au avut ca scop determinarea modificarilor (dupa fiecare 30 zile) in continutul unor indici biochimici (acizi
titrabili, glucide, acidul ascorbic (vit.C) si substante uscate) la fructele de mar in perioada de pastrare in functie de
regimul termic aplicat. Dupa recoltare fructele soiurilor tardive de mar Florina, Cempion, King Jonagold si Pinova
au fost pastrate timp de 150 zile la temperaturile de 1, 2 i 3°C si umiditatea relativa a aerului de 85-90%. La
externarea fructelor s-a constatat, ca acestea au consumat cantitati diferite de substante plastice in dependenta
deregimul termic aplicat, care In mare masura s-a reflectat asupra continutului productiei standard si calitatilor
organoleptice. Reiesind din cercetarile efectuate §i rezultatele obtinute, s-a stabilit, ca temperatura optima de
pastrare este: pentru soiul Florina 2°C, iar pentru soiurile Cempion, King Jonagold si Pinova cea de 1°C.

Cuvinte-cheie: Mere; Depozitare; Temperatura; Substante plastice.

INTRODUCERE

Dintre toate culturile horticole, marului ii revine cea mai mare suprafata de cultivare, fiind in acelasi
timp si una dintre sursele de dezvoltare ale economiei nationale. Cultura marului asigura, in cea mai mare
parte, consumul cu fructe proaspete pe parcursul intregului an (Jamba, A., Carabulea, B. 2002). Continutul
biochimic si calitatile nutritive ale fructelor de mar depind de zona de cultivare, conditiile pedo-climaterice,
complexul de mésuri agrotehnologice intreprinse in livezi si, indeosebi, de particularitétile biologice ale
soiului (Bujoreanu, N. 2010; Arasimovi¢, V, Ponomar’ova, N. 1976; Bujoreanu, M. et al. 1993).

Calitatea, rezistenta fructelor la bolile fungice si dereglarile fiziologice depind in mare masura de
factorii §i de procesele care au loc in timpul pastrarii lor. Cei mai importanti factori in procesul de
pastrare sunt temperatura de pastrare, umiditatea relativa a aerului, continutul de O, si CO, in atmosfera
camerei frigorifice, viteza de circulatie a aerului etc. (Bujoreanu, N. 2010; Jamba, A., Carabulea, B.
2002; Mel’nik, A. 1988).

Luénd in consideratie cele mentionate, cercetarile din aceasta lucrare au fost orientate spre studierea
ritmului de biodegradare in continutul unor substante plastice la fructele a 4 soiuri tardive de mar,
pastrate la temperaturi de 1°C, 2°C si 3°C.

MATERIAL SI METODA

Cercetarile au fost efectuate in laboratoarele de cercetari stiintifice merceologice ale Universitatii
Cooperatist-Comerciale a Moldovei si de fiziologie a maturarii fructelor din cadrul Institutului de Genetica,
Fiziologie si Protectie a Plantelor al Academiei de Stiinte a Moldovei.

Drept obiect de studiu au servit fructele de mar de soiuri tardive Florina, Pinova, King Jonagold si
Cempion, cultivate in livada de meri a Societatii pe actiuni ,,Alfa Nistru” din raionul Soroca. Fructele
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recoltate au fost depozitate In aceeasi zi in camerele frigorifice experimentale i pastrate in trei regimuri
de temperatura (1°C, 2°C si 3°C), cu umiditatea relativa a aerului de 85-90%. In scopul determinarii
gradului de influenta a regimului termic aplicat asupra modificarilor pe durata perioadei de pastrare, in
continutul substantelor plastice la fructele de mar cercetate au fost analizati urmatorii indici biochimici:
aciditatea titrabila, continutul de monozaharide, dizaharide si zahar total, continutul de acid ascorbic,
conform metodelor elaborate de cercetatorul L. Metlickij (1970).

REZULTATE SI DISCUTII

Din loturile de fructe de mar cercetate, pana la depozitarea lor in camerele frigorifice, precum si pe
durata perioadei de pastrare, au fost selectate probe pentru stabilirea valorilor indicilor biochimici,
precum si a modificarilor in continutul lor in functie de temperatura de pastrare aplicata.

Din datele prezentate in tabelul 1 observam ca fructele de soiul King Jonagold se remarca printr-un
continut mai sporit de glucide — 9,18%. Printr-un continut mai mare al acizilor titrabili s-au evidentiat
fructele de soiurile King Jonagold (0,75%) si Pinova (0,74%). Fructele de soiul Florina, comparativ cu
fructele de celelalte soiuri cercetate, se deosebesc printr-un continut mai inalt de acid ascorbic (11,16mg%).

Tabelul 1. Valorile indicilor biochimici la fructele de mar de soiurile cercetate, la inceputul
perioadei de pastrare

D . Continutul glucidelor, % Continutul Continutul
enumirea = .. . - . .
soiului Mono- Zaharozs Zahiar, Jacizilor titrabili, ac1flulu1
glucide total % ascorbic, mg %

Florina 6,84 0,98 7,92 0,70 11,16
Cempion 6,82 1,28 8,10 0,65 8,81

King Jonagold 6,98 2,2 9,18 0,75 9,16
Pinova 6,62 0,96 7,58 0,74 8,28

DL 5% 0,08 0,26 0,33 0,01 0,59

In procesele de maturare—senescenta a fructelor sunt activ implicate substantele plastice, inclusiv
acizii titrabili. Din datele prezentate in tabelul 2 rezulta ca cantitatea acizilor titrabili consumata in
procesele metabolice la fructele de soiurile de mar cercetate a depins in mare masura de temperatura
de pastrare aplicata.

Tabelul 2. Modificarea continutului acizilor titrabili la fructele de mar in functie de
temperatura de pastrare aplicatda, media 2008—2010

. Continutul |Temperatura Continutul de acizi titrabili, in
Denumirea |, .. ° . . < ’ . . s
soiului initial de acizi| de pastrare, dinamica, %

titrabili, % °C 25.11 25.12 21.01 25.02

1 0,69 0,67 0,63 0,56

Florina 0,70 2 0,68 0,66 0,61 0,55

3 0,66 0,65 0,58 0,54

DL 5% 0,006 0,005 0,008 0,005

1 0,63 0,62 0,59 0,53

Cempion 0,65 2 0,61 0,59 0,57 0,52
3 0,69 0,53 0,51 0,49

DL 5% 0,01 0,01 0,01 0,004

1 0,71 0,63 0,58 056

King Jonagold 0,75 2 0,69 0,61 0,57 0,55
3 0,65 0,61 0,56 0,51

DL 5% 0,008 0,003 0,004 0,007

1 0,71 0,69 0,63 0,57

Pinova 0,74 2 0,70 0,65 0,61 0,56

3 0,69 0,64 0,60 0,52
DL 5% 0,006 0,007 0,007 0,007
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La Inceputul perioadei de pastrare, continutul acizilor titrabili a Inregistrat urmatoarele valori: pentru
fructele de soiul Florina — 0,70%, de soiul Cempion — 0,65%, de soiul King Jonagold — 0,75% si de soiul
Pinova — 0,74%. La o temperaturd mai inalta (3°C), procesele metabolice n fructele de mar cercetate
au decurs mai intens, ceea ce a cauzat consumul unei cantitati mai sporite de substante plastice,
inclusiv de acizi organici. Astfel, la finele perioadei postrecolte, pentru toate fructele pastrate la
temperatura de 1°C, continutul acizilor titrabili a constituit 0,56% (Florina), 0,53% (Cempion), 0,56%
(King Jonagold) si, respectiv, 0,57% (Pinova); pentru cele pastrate la temperatura de 2°C, continutul
acestor acizi a fost de 0,55% (Florina), 0,52% (Cempion), 0,55% (King Jonagold) si, respectiv, 0,56%
(Pinova); la temperatura de 3°C, continutul acizilor titrabili a constituit 0,54% (Florina), 0,49% (Cempion),
0,51% (King Jonagold), 0,52% (Pinova). in rezultatul efectuirii acestor analize s-a observat ci continutul
acizilor titrabili s-a diminuat mai lent la fructele de soiurile de mar pastrate la temperatura de 1°C.
Aceeati legitate s-a observat ti in cazul continutului de acid ascorbic (Tab. 3).

Tabelul 3. Modificarea continutului acidului ascorbic in fructele de mar, in functie de
temperatura de pastrare aplicatda, media 2008-2010

. Continutul |[Temperatural] Continutul de acid ascorbic, in
Denumirea |. ..~ . < ’ . .
No soiului initial de acid | de pastrare, dinamica,mg %

ascorbic, mg% °C 25.11 25.12 21.01 | 25.02

1 10,35 9,65 7,63 6,46

L. Florina 11,16 2 9,82 8,22 7,46 6,16
3 9,32 8,22 6,69 5,81

DL 5% 0,19 0,18 0,08 0,12

1 8,65 8,22 6,93 5,40

2. Cempion 8,81 2 8,42 8,04 6,57 5,05
3 8,05 7,17 5,99 4,46

DL 5% 0,09 0,13 0,15 0,15

1 8,96 7,17 6,51 5,87

3. |King Jonagold 9,16 2 8,75 7,17 6,16 5,52
3 7,82 6,81 5,64 5,29

DL 5% 0,15 0,05 0,14 0,1

1 8,28 7,28 6,93 5,99

4. Pinova 8,28 2 8,15 7,75 6,52 5,64
3 7,65 7,05 5,99 5,16

DL 5% 0,09 0,11 0,16 0,14

Continutul acidului ascorbic la inceputul perioadei de pastrare a constituit: in fructele de soiul Florina
— 11,16 mg%, in fructele de soiul Cempion — 8,81 mg%, in fructele de soiul King Jonagold — 9,16 mg%,
in fructele de soiul Pinova — 8,28 mg%.

Conform datelor din literatura de specialitate (Arasimovic, V, Ponomar’ova, N. 1976; Mel’nik, A.
1988; Meltickij, L. 1970), acidul ascorbic participa activ in procesele metabolice din tesuturile fructelor
de mar. Gradul de diminuare a continutului acestei substante de asemenea a fost conditionat de
temperatura de pastrare aplicata. La o temperaturd mai Inalta s-a Inregistrat o intensitate sporita a
proceselor metabolice.

Dupa perioada de 150 de zile de pastrare, continutul acidului ascorbic s-a redus diferit, in dependenta
de regimul termic de pastrare aplicat. Astfel, la finele perioadei de pastrare, cantitatea de acid ascorbic
in fructele de soiul Florina, pastrate la temperatura de 1°C, a constituit 6,46 mg%, in cele pastrate la
temperatura de 2°C — 6,16 mg%, iar in cele pastrate la temperatura de 3°C — 5,8 1mg%. Pentru soiul
Cempion au fost obtinute urmatoarele rezultate: 5,40 mg% (la 1°C), 5,05 mg% (la 2°C) si 4,46 mg% (la
3°C). Aceeati legitate s-a observat in cazul soiurilor King Jonagold — 5,87 mg% (la 1°C), 5,52 mg% (la
2°C), 5,29 mg% (la 3°C) si Pinova — 5,99 mg% (la 1°C), 5,64 mg% (la 2°C) si 5,16 mg% (la 3°C).

Determinand continutul de glucide la fructele de mar de soiurile luate in studiu, s-a observat ca el
difera in functie de regimul de temperatura aplicat, dar si in dependenta de soi. (Tab. 4).
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Tabelul 4. Modificarea continutului de glucide in fructele de mar, in functie de temperatura
de pastrare aplicata, media 2008-2010

Continutul Continutul de zaharuri, in dinamica perioadei postrecolte, %
initialde | ,
zharuri, % |8 | 2511 25.12. 21.01. 25.02.
HO

Denumi- | 3 2 Jl g —| = —| = — =

rea soiului g S| 2|5 § g Sl ElEl=lEl=E12l =] €
sl 2|lgzglsls| 8|25l E|E| 88| & 8
R I I R E R R R
sl 2| =5 |= sl Sl sl el Rl=E 28| =|¢e| 8 =
slal S slalS|8l1alIR| glal S |81 a8 S
= = = = =

Florina |6,84(0,98(7,92 1 ]6,05(3,21(9,26]6,35]3,5219,87|7,0412,911 9,95 17,2312,98]10,21

6,55] 3,1 [9,6516,91]2,75]9,66(7,02]2,78] 9,80 |7,52]2,66]10,18
3 16,61(2,62]9,23]6,74]3,22]9,96|6,81|3,32]10,13(6,88]3,86]10,74
DL 5% 0,07]0,08(0,0510,08]0,1240,21{0,0310,08] 0,06 10,11]0,17| 0,07
Cempion |6,821,28(8,10] 1 |[5,87(2,56(8,43]5,92]2.,5 |8:42]5,97| 2,8 | 8,77 16,01|2,93] 8,94
5,6512,71(8,361 6,0 | 2,6 | 8,6 [6,11]3,01] 9,12 16,24|2,91] 9,15
3 16,32(2,31]8,63] 6,1 ]2,28,30]6,24]3,71]1 9,95 [6,31] 3,5 ] 9,81

DL 5% 0,110,07] 0,1 J0,03}0,0540,01]0,07({0,12] 0,17 |0,04] 0,08 | 0,02
King 1698[22 (9,18 1 |5,28(3,90{9,18]5,43]3,18]9,24|5,61|3,75] 9,36 16,21|3,76] 9,97
Jonagold 2 15,36]3,54(8,9015,12]3,42]8,54(6,42] 2,8 | 9,22 |6, 48] 3,6 |10,08
3 16,65(2,21]8,86]6,4212,6319,0516,54]3,25] 9,99 [6,58]3,56]10,14

DL 5% 0,0310,04{0,0410,17]0,1240,02{0,12{0,17] 0,1 10,05]0,03} 0,03

Pinova [6,62]0,9617,58] 1 4,84|3,41|8,25[4,92]3,3118,23(5,12{3,36] 8,48 [5,34]3,03] 8,37
5,0112,72(7,7315,24]2,91}8,13|5,31]3,21] 8,52 |5,59] 3,60 9,19
3 15,21 3,718,9115,37)3,91]9,28(5,38]3,97] 9,35 [5,61]3,31] 8,92
DL 5% 0,06]0,14( 0,2 10,07]0,1640,14{0,04] 0,11 0,19 10,03] 0,4 | 0,12

Se cunoaste ca sporirea continutului de glucide in timpul pastrarii are loc ca urmare a hidrolizei
amidonului din tesuturi si a polizaharidelor din membrana celulara, iar intensitatea acestor procese este
determinata in mare masura de temperatura de pastrare aplicata. (Arasimovi¢, V, Ponomar’ova, N.
1976; Metlickij, L. 1970).

Rezultatele prezentate 1n tabelul 4 demonstreaza ca fructele de soiurile Cempion, King Jonagold si
Pinova, in conditiile de pastrare la temperatura de 1°C, au inregistrat cele mai mici valori ale continutului
de zahar total, iar la fructele de soiul Florina s-au obtinut rezultate similare la 2°C. Continutul mai inalt
de zaharuri in fructele de soiurile cercetate confirma cresterea intensitatii procesului de hidroliza a
glucidelor. Astfel, cel mai mare continut de zahar total s-a inregistrat la fructele de soiuri Florina,
Cempion si King Jonagold pastrate la 3°C, iar la cele de soiul Pinova, procesele de hidroliza s-au
derulat mai intens in conditiile de pastrare la temperatura de 2°C, ceea ce a determinat cresterea
continutului de zahar total, spre deosebire de valorile obtinute in cadrul celorlalte regimuri termice de
pastrare aplicate.

CONCLUZII

1. In rezultatul cercetirilor efectuate s-a stabilit ca temperatura este factorul principal in perioada
de pastrare, de care depinde intensitatea derularii proceselor metabolice in fructe.

2.1n conditiile temperaturilor aplicate, de 1°C, 2°C si 3°C, fructele de soiurile de mar cercetate au
reactionat neuniform, in functie de particularitatile biologice ale genotipului, consumand cantitéti diferite
de substante plastice pe durata perioadei postrecoltare. Temperatura optima de pastrare, stabilitd in
rezultatul efectuarii cercetarilor, este de 2°C pentru soiul Florina si de 1°C pentru soiurile Cempion,
King Jonagold si Pinova.
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EFECTUL FERTILIZARII FOLIARE $I AL RARIRII FRUCTELOR
ASUPRA RECOLTEI LA SOIUL DE MAR FLORINA

Valerian BALAN, Sergiu VAMASESCU
Universitatea Agrara de Stat din Moldova

Abstract. The researches were conducted in the period 2008-2013, in an apple orchard planted in 2003 with
Florina variety grafted on the rootstock M26, at a planting distance of 4x2 m. The trees were trained as slender
spindles. The study was focused on the effect of foliar fertilization and fruit thinning on the fruit yield of Florina
variety. Foliar fertilization was performed with urea 46% N at the concentrations 0f 0.4% - 1.2%, depending on the
stage of fruit development; chemical thinning was performed when the central fruit from inflorescence reached
10-12 mm, using the preparation Bioprzerzedzacz 060 SL at the concentration of 0.075%; manual thinning was
carried out when the fruit reached 16-18 mm in diameter. The mixed thinning technique (chemical thinning
combined with manual thinning) was also used. Fruit harvest recorded the highest values in the trees that
received 46% urea solution (NH,),CO at concentrations of 0.5% and 0,6 % - when 75% of flowers have fallen,
0.8% and 0,9 % - when the fruits reached the diameter of 10-12 mm, 1.1% and 1,2 % - when the fruits reached the
diameter of 25-30 mm, supplemented by spraying with Poly-Feed (NPK 19:19:19+Mg, Mn, Cu, Zn, Fe, Mo) ata
concentration of 0.1% - when the fruits began to ripe and with calcium chloride (CaCl,) at concentrations of 0.6%
and 0.7% - 4 weeks before fruit harvesting. Chemical thinning in combination with foliar nitrogen fertilization
ensures a crop harvest of 37,1-41,7 t/ha, by 22.6-62.8% more compared with the control variant.

Key words: Malus pumila; Foliar fertilization; Fruit thinning; Yield; Fruit quality.

Rezumat. Cercetarile au fost efectuate in perioada 2008 —2013 in livada de mér plantata in anul 2003 cu soiul Florina,
altoit pe portaltoiul M26, cu distanta de plantare 4x2 m. Pomii sunt condusi dupa forma de coroana fus subtire. Studiile
vizeaza efectul fertilizarii foliare si al raririi fructelor asupra recoltei de fructe la cv Florina. Fertilizarea foliara s-a efectuat
cu uree 46%N in concentratii de 0,4 % - 1,2%, in functie de perioada de dezvoltare a fructelor, rarirea chimica a fost
operata cand fructul central din inflorescenta a atins 10-12 mm, aplicandu-se preparatul Bioprzerzedzacz 060 SL in
concentratie de 0,075%, iar rarirea manuala s-a efectuat cand fructul central a atins 16-18 mm in diametru. De asemenea,
a fost utilizat procedeul raririi mixte (rarirea chimica in combinatie cu rarirea manuald). Recolta de fructe a inregistrat cele
mai mari valori la pomii cu fertilizare foliara, la care s-a aplicat solutie de uree 46% (NH,),CO in concentratii de 0,5% si
0,6 % - cand 75 % din flori au cazut, de 0,8% si 0,9 % - cand fructele au in diametru 10- 12 mmside 1,1 %si 1,2 % - cand
fructele au n diametru 25-30 mm, completate cu stropiri cu Poly-Feed (NPK 19:19:19+Mg, Mn, Cu, Zn, Fe, Mo) in
concentratie de 0,1 % - cnd fructele sunt in stare de parguire si cu clorurd de calciu (CaCl,) in concentratii de 0,6 % si
0,7 % - cu4 saptamani inainte de recoltarea fructelor. Rérirea chimica in combinatie cu fertilizarea cu azot aplicata foliar
asigura recolte de 37,1-41,7 t/a, cu22,6-62,8% mai mult comparativ cu varianta martor.

Cuvinte-cheie: Malus pumila, Ferilizare foliara; Rarirea fructelor; Recoltd; Calitatea fructelor.

INTRODUCERE

Fertilizarea foliara, rarirea chimica §i rarirea manuala a fructelor au o contributie semnificativa atat la
mentinerea echilibrului fiziologic intre crestere si fructificare, cét si la cresterea cantitatii si calitatii fructelor
(Balan, V. 2009; Cimpoies, Gh. 2012; Kolaric, J., Stopar, M. 2013). Fertilizarea foliara este folosita pentru
prevenirea sau combaterea unor carente in elementele nutritive. Aceastd metoda permite corectarea cea
mai rapida a deficientei de nutritie a plantelor si poate fi utilizatd In complex cu tratamentele fitosanitare.
Ingrasdmintele complexe, minerale si organice aplicate foliar asigura cresterea moderata a lastarilor,
diferentierea mugurilor de rod, infloritul si legarea fructelor, sporirea productiei de fructe. La fertilizarea
foliara se utilizeaza elemente chimice de inalta puritate tehnica, in care macro- si microelementele sunt
combinate intr-un echilibru dorit, in mediu controlat, ceea ce permite compensarea rapida a elementelor
deficitare, fiind usor de aplicat atat in fenofazele de crestere si dezvoltare a organelor vegetative, cat si in
fenofazele organelor de reproducere (Balan, V. 2009; Babuc, V. 2012).

In practica pomicola sunt supuse normarii incarcaturii de rod speciile pomicole care au tendinte de
supraincarcare cu fructe. In anii cu conditii climatice optime, in perioada infloririi, pomii de mér formeazi un
numar mare de fructe si apare necesitatea diminurii incarcaturii de fructe prin rarirea florilor si a fructelor.
Efectul raririi variaza in functie de specie, soi, vigoarea pomului, fenofaza in care se aplica, modul de
aplicare, valorile factorilor ecologici in timpul si dupa aplicarea tratamentului (Sally, A. et al. 1991; Black, B.
et al. 1995; Stopar, M. 1999, 2001; Wertheim, S. 2000; Greene, D. 2002; Pesteanu, A. 2013b).
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Pentru rarirea chimica a florilor si fructelor se utilizeaza substante chimice cu efect caustic si
substante cu efect hormonal (Ghena, N. et al. 2004). Argumentarea practica si perfectionarea utilizarii
ingrasamintelor administrate foliar si a preparatelor chimice aplicate la rarirea florilor si fructelor in
vederea obtinerii unei recolte de fructe competitive constituie o prioritate pentru pomicultori.

MATERIAL SI METODA

Investigatiile reflectate in articol s-au efectuat in anii 2008—2013, in livada de mar infiintatd in
primavara anului 2003 cu soiurile Golden Delicious, Florina si Idared, altoite pe portaltoiul M26. Distanta
de plantare a pomilor este de 4x2 m. Pomii sunt condusi dupé coroana fus subtire ameliorat.

Azotul s-a utilizat sub forma de uree 46% s.a. (NH,),CO, consuméindu-se cite 1000 | solutie la
hectar, in concentratie corespunzatoare (Tab.1). pH-ul solutiei de stropire a fost slab acid spre neutru.
Preparatul Poly—Feed este un ingragamant NPK 19:19:19 de inalta calitate, cu microelemente sub forma
de chelati— Mg, Mn, Cu, Zn, Fe, Mo —total solubil in apa, cu pH intre 5-6, liber de clor, metale grele si alte
elemente nocive. Calciul s-a aplicat sub forma de clorura de calciu (CaCl,). Ca varianta martor au servit
pomii stropiti cu apa. Stropirea s-a efectuat dimineata, cand vantul era minim §i temperatura mai scazuta.

Fiecare varianta consta din patru repetitii a cate trei pomi fiecare, aranjate prin sistemul de bloc
randomizat. Rarirea chimica a fructelor s-a efectuat cand fructul central a atins 10-12 mm in diametru
(Tab. 2), utilizdndu-se produsul chimic Bioprzerzedzacz 060 SL (Substanta activa: NAA 10 g + 6-
benzyladenine 50 g la litru) cu concentratia de 0,075 %, aplicat cate 1000 1 solutie la hectar.

Tabelul 1. Tipul ingrasamintelor minerale, concentratia si perioada
efectuarii tratamentelor foliare

Varianta — concentratia

Nr.|Perioada efectuarii tratamentelor foliare elementului fertilizant, %

Vifmartor | V2f | v3f | v4f

Ureea (NH2)2,CO
1 |Cand 75% din flori au cazut apa 0.4 0,5 0,6
2 |Cand fructele au diametru de 10-12 mm apa 0,7 0,8 0,9
3 |Cand fructele au diametru de 25-30 mm apa 1,0 1,1 1,2
Poly- Feed NPK 19:19:19+6 microelemente
4 |Cand fructele sunt in stadiu de parguire | apa [ o1 [ 01 ] 0,1
Clorura de calciu CaCl,

5 |Cu 4 saptdmani Inainte de recoltare | apa | 0,5 | 0,6 | 0,7

Rarirea manuala a fructelor se efectueaza dupa caderea fiziologica din iunie. Acest tip de rarire
este mai sigur si se justificd prin cresterea calitatii fructelor si valorificarea ulterioara la preturi mult
mai mari. Prin rarirea manuald se poate norma precis incarcatura de fructe. Dupa rarire, fructele
trebuie sd ramana la o departare de 10-15 cm unul de altul. Se elimind fructele mici, deformate,
atacate de boli si daundtori, apoi cele normale.

Stabilirea recoltei pentru fiecare variantd s-a efectuat individual, prin cantarirea fructelor de pe 12
pomi. Greutatea medie a fructului s-a determinat prin cantarirea, cu cantarul electronic, a 100 de fructe.

Tabelul 2. Metoda de rarire a fructelor

Varianta Termenul de aplicare a tratamentelor
VIR (martor) |Martor netratat
V2R (rarirea Administrarea produselor chimice cand diametrul fructelor centrale din

chimicd) inflorescentd este de 10-12 mm
V3R (rarirea Administrarea produselor chimice cand diametrul fructelor centrale din
chimica + inflorescentd este de 10-12 mm. Rérirea manuala a fructelor se efectueaza

rarirea manuald) |dupa caderea fiziologica, cand fructele ating in diametru 16-18 mm.

V4R (rérirea Rérirea manuald a fructelor se efectueaza dupa caderea fiziologica, cand
manuald) fructele ating in diametru 16-18 mm
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Experimentul a fost montat In conformitate cu metoda de organizare a experientelor factoriale
(fertilizare foliara, rarire chimica si manuala a fructelor) si include variante cu urmatoarea schema: V1
(VIf+ VIR), V2 (VIf + V2R), V3 (VIf + V3R), V4 (VIf + V4R), V5 (V2F + VIR), V6 (V2F +
V2R), V7 (V2F + V3R), V8 (V2F + V4R), V9 (V3f + VIR), V10 (V3f + V2R), V11 (V3f + V3R),
V12 (V3f + V4R), V13 (V4f + VIR), V14 (V4f + V2R), V15 (V4f + V3R), V16 (V4f + V4R).

REZULTATE SI DISCUTII

Recolta si calitatea fructelor la pomii de mar sunt indici decisivi in analiza influentei masurilor
agrotehnice asupra proceselor de crestere si fructificare. Rezultatele privind masa fructelor sunt
prezentate in tabelul 3. Din datele multianuale rezulta ca masa medie a unui fruct de mar, cv Florina, la
toate variantele luate 1n studiu, variaza de la un an la altul. Spre exemplu, 1n anul 2008 masa medie a
unui fruct a fost de 125175 g, inanul 2009 —de 124-176 g, in anul 2013 —de 132179 g. in comparatie
cu varianta martor ritmul de crestere a greutatii fructelor in variantele fertilizate foliar a fost mai mare
in anii 2008, 2011 §i2012. Aceasta situatie se poate explica prin faptul ca pomii, in perioada de crestere
si rodire, sunt foarte sensibili la conditiile climatice $i masurile agrotehnice aplicate in livada.

Tabelul 3. Masa fructelor la pomii de mar, cv Florina, in functie de fertilizarea foliara cu
ingragaminte minerale si normarea incarcaturii de rod, g
(Portaltoiul M26, distanta de plantare 4x2m, varsta pomilor 5-10 ani, S.A. ”Zubresti”)

Varianta Anii Media

2008 2009 2010 2011 2012 2013 (2008 —2013)
Vi 125 124 125 149 133 133 132
V2 142 127 159 170 150 177 154
V3 138 141 163 168 152 183 158
V4 164 165 167 174 167 180 170
V5 134 134 142 150 134 132 138
V6 153 160 170 178 165 149 163
V7 160 164 177 180 170 153 167
V8 163 160 179 183 171 160 169
V9 137 125 141 157 143 147 142
V10 161 167 174 179 170 159 168
V1l 163 173 180 176 173 161 171
V12 167 170 179 189 176 160 174
V13 141 135 147 178 146 175 154
V 14 170 170 170 182 173 175 173
V15 175 183 172 184 178 183 179
V 16 170 176 170 179 174 175 174
DL 2,54 1,07 2,38 1,64 1,16 1,38 -

Masa medie a unui fruct din soiul Florina, in 6 ani de vegetatie, se distinge semnificativ in variantele
unde s-au aplicat foliar ingrasaminte minerale — cu 10,4—11,6% comparativ cu varianta martor netratata.
Astfel, masa medie a unui fruct a inregistrat cele mai mari valori la pomii cu fertilizare extraradiculara,
unde s-a aplicat solutie de uree 1n concentratii de 0,5% cand 75% din flori au cazut, de 0,8% — cand
fructele au atins in diametru 10-12 mm si 1,1% cand fructele au atins in diametru 25-30 mm, respectiv
in concentratii de 0,6%, 0,9%, 1,2% (V4), completate cu stropiri cu Poly-Feed 1n concentratie de 0,1%,
cand fructele sunt 1n stare de parguire, si cu clorura de calciu 1n concentratie de 0,6% (V3) side 0,7%
(V4), cu 4 saptamani inainte de recoltarea fructelor.

In practica pomicold, normarea incarcaturii de rod devine necesara in anii cu diferentiere mare a
mugurilor de rod i, In special, cand conditiile din timpul infloririi sunt favorabile pentru legarea fructelor.
Cel mai pronuntat efect al raririi il constituie, probabil, cresterea marimii fructului, ca urmare a cresterii ce
revine fiecarui fruct, a unei suprafete mai mari de frunze. In urma cercetarilor efectuate s-a constatat ca
la pomii de 5—10 ani din soiul Florina 0 marime mai mare a fructelor poate fi obtinuta prin rarirea chimica,
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cand diametrul fructelor centrale din inflorescenta atinge 10—12 mm, §i prin rarirea manuala a fructelor in
exces, cand fructele ating in diametru 16—18 mm. Intrucét aceste rezultate sunt evidente, ele demonstreazi
mai mult sau mai putin tendinta normarii incarcaturii de rod pe cale chimica, comunicate si in alte cercetari
(Balan, V., Vamasescu, S. 2012, 2014; Pesteanu, A. 2013a). Spre confirmarea acestei ipoteze, mentionam
ca masa medie a unui fruct constituie 154 g in V2, unde s-a aplicat numai rarirea chimica a fructelor. La
aceastd variantd s-au obtinut, pe parcursul a 6 ani de studii, sporuri de greutate la un fruct semnificativ
distincte — de 11,2—12,7% — fata de pomii din varianta martor. Rérirea chimica in combinatie cu rarirea
manuala (V3) s-a dovedit a fi mai putin avantajoasa, in comparatie cu varianta unde fructele s-au rarit
numai chimic. Masa fructelor in varianta cu rarire manuala (V4) difera semnificativ de masa fructelor din
varianta martor (V1), cu rarire chimica (V2) si cu rarire mixta (V3).

Evident, rarirea nu este singurul factor care influenteaza marimea fructelor. Taierile, aplicarea
ingrasamintelor cu azot si rarirea fructelor sunt in relatie de interdependentd (Ghena, N. et al. 2004;
Cimpoies, Gh. 2012). Analizand interactiunea dintre fertilizarea foliara si normarea incarcaturii de rod
s-a constatat cd cea mai mare greutate medie a unui fruct a fost inregistratd in variantele
V11,V12,V14,V15,V16, de 171-179 g, iar cea mai mica masa medie a fost inregistratd de variantele
V6,V7,V8,V10, de 163—169 g. Stropirile extraradiculare cu uree au marit greutatea fructelor semnificativ
—cu 10,3-12,2% mai mult comparativ cu martorul netratat.

Masa fructelor a Inregistrat cele mai mari valori la pomii cu fertilizare foliara si la care s-a aplicat solutie
de uree de 46% s.a. (NH,),CO 1n concentratii de 0,5% cand 75% din flori au cazut, de 0,8% — cind fructele
au atins in diametru 10-12 mm si de 1,1 % — céand fructele au atins in diametru 25-30 mm, respectiv in
concentratii de 0,6 %, 0,9 %, 1,2 % (V4), completate cu stropiri cu Poly-Feed (NPK 19:19:19+Mg, Mn, Cu,
Zn, Fe, Mo) in concentratie de 0,1 % - cand fructele sunt in stare de parguire, si de clorura de calciu (CaCl,)
in concentratie de 0,6 % (V3) side 0,7 % (V4) — cu 4 saptamani inainte de recoltarea fructelor.

In urma experimentarii fertilizarii foliare si normarii incarcaturii de rod, s-a observat c relatiile de
interdependenta dintre acesti doi factori nu sunt asigurate semnificativ, iar ritmul de crestere a greutatii
fructelor 1n variantele fertilizate foliar i supuse normarii incarcaturii de rod, comparativ cu martorul, a
fost stabil. Acesta se datoreste faptului ca agrotehnica in plantatie a fost mentinuta la nivel inalt, iar
taierile de intretinere si de fructificare la nivel de intensitate minim, cu efectele sale favorabile asupra
echilibrului fiziologic al pomilor, iar excesul de incarcare a pomilor cu fructe s-a evitat prin rarire pe
cale chimica si manuala.

Rezultatele obtinute cu privire la formarea rodului (Tab. 4) au demonstrat ca aplicarea solutiei de uree
46% s.a. (NH,),CO determina un spor de crestere a productiei de 5,8-13,1 t/ha. Studiile pe parcursul a
6 ani aratd ca sporurile de recoltd diferad semnificativ, cu 22,6% mai mult fatd de pomii din varianta
martor, la pomii fertilizati cu solutie de uree in concentratie de 0,4% cénd 75% din flori au cazut, de 0,7%
— cand fructele au atins in diametru 10-12 mm si de 1% — cand fructele au in diametru 25-30 mm, la care
se adauga stropiri cu Poly-Feed in concentratie de 0,1% - cand fructele sunt in stare de parguire si cu
clorurd de calciu in concentratie de 0,5% — cu 4 saptamani Inainte de recoltarea fructelor. Efectul
ingrasdmintelor minerale aplicate foliar a fost mai evident cénd s-au aplicat doze mai mari. Conform
acestui indice recolta pe 6 ani a depasit martorul cu 32,8-51,8%, fiind asigurata statistic la utilizarea
solutiei de uree 46 % N in concentratie de 0,5%, 0,8%, 1,1% (V3) si de 0,6%, 0,9%, 1,2% (V4).

Daca se compara dozele de Ingrasaminte minerale utilizate n perioada de vegetatie, se observa ca
fertilizarea foliara cu uree in concentratie de 0,6%, 0,9%, 1,2% a asigurat o recoltd nesemnificativ mai mare
(4,7 t/ha) decat fertilizarea cu uree in concentratie de 0,5%, 0,8%, 1,1%. Rezulta ca recolta in plantatiile
pomicole de mar este mai mare in variantele cu pomi la care s-au aplicat doze mai mari de azot utilizat foliar.

Dupa tratarea plantelor cu preparatul Bioprzerzedzacz 060SL in concentratie de 0,075%, cea mai
mare recoltd medie a fost inregistrata la soiul Florina, in variantele V7, V11, V15, circa 37,1-41,7 t/ha, iar
cea mai mica recoltd medie a fost inregistrata 1n variantele V6, V10, V14, circa 36,2-40,6 t/ha. in cazul
normarii incarcaturii de rod manual, la soiul Florina s-a inregistrat recolta medie de 30,5-40,1 t/ha.

Din datele prezentate mai sus se poate de afirmat cu certitudine ca rarirea fructelor prin metode
standard nu reduce sau reduce nesemnificativ recolta de fructe neasigurata statistic. Aceasta se explica
prin faptul ca fructele ramase beneficiaza din plin de cantitati sporite de apa si substante nutritive.

Rarirea fructelor si aplicarea ingragdmintelor cu azot foliar sunt in relatie de interdependenta. Daca
in timpul repausului vegetativ s-au aplicat taieri severe, nu mai este nevoie de rarirea fructelor in
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Tabelul 4. Productia de fructe la mar, cv Florina, in functie de fertilizarea foliara cu
ingragsaminte minerale §i normarea incarcaturii de rod, t/ha
(Portaltoiul M26, distanta de plantare 4x2m, varsta pomilor 5-10 ani, S.A.”Zubresti”)

Varianta Anii Media

2008 2009 2010 2011 2012 2013 (2008 — 2013)
Vi 25,3 21,7 24.0 37,8 27,2 17,4 25,6
V2 22,4 23,3 25,1 48,9 29,9 49,1 33,1
V3 17,2 23,6 25,9 42,0 27,2 48,0 30,6
V4 19,7 24.0 27,0 39,1 27,6 46,1 30,5
V5 23,8 28,5 32,7 37,5 30,6 35,5 31,4
Vo6 32,5 32,0 36,1 41,8 35,6 39,1 36,2
V7 34,6 32,4 38,5 40,5 36,5 40,2 37,1
V8 33,6 32,0 38,0 40,7 36,1 41,4 37,0
Vo9 29,4 27,0 335 41,2 32,8 40,4 34,0
V10 33,4 334 39,1 42.5 37,1 423 38,0
Vi1l 32,6 35,7 41,8 433 38,3 431 39,1
V12 31,3 34,0 40,3 442 37,4 43.6 38,5
V13 34,7 30,0 30,0 51,2 36,5 49,9 38,7
V 14 38,2 34,0 39,7 45,5 39,3 47,0 40,6
V15 37,2 38,4 40,6 44,6 402 49,6 41,7
V16 38,2 35,2 38,2 42,5 38,3 48,1 40,1
DL 1,34 0,37 0,85 0,53 0,42 0,91 -

perioada de vegetatie si invers, daca se aplica o tdiere ugoara sau nu se aplica deloc, in acest caz poate
fi nevoie de o rarire mai pronuntatd. Nu se recomanda sa Inlocuim rarirea fructelor prin taieri severe.

In ceea ce priveste rarirea fructelor si aplicarea ingrasdmintelor cu azot foliar, la plantele tratate cu
uree 46% s.a. (NH,),CO si cu preparatul Bioprzerzedzacz 060SL in concentratie de 0,075%, cea mai
mare recoltd medie de fructe a fost inregistrata la soiul Florina, in V15, circa 41,7 t/ha, iar cea mai mica
recoltd — 1n V6, circa 36,2 t/ha.

Observand valorile privind recolta de fructe, se poate afirma ca rarirea chimica In combinatie cu
fertilizarea cu azot aplicata foliar asigura recolte sporite, cu 22,6-62,8% fata de varianta martor netratata.
Si in variantele cu rarire chimica In combinatie cu rarire manuald (V3) si doar cu rarire manuala (V4), pe
parcursul a 6 ani de cercetéri, recolta medie a fost semnificativ mai mare comparativ cu varianta martor.

CONCLUZII

Fertilizarea foliara si normarea Incarcaturii de rod sunt procedee foarte importante in sistemul de
intretinere a pomilor, contribuind semnificativ la cresterea productivitatii plantatiei pana la 31,4-41,7 t/ha.
Conform cercetarilor efectuate recolta de fructe a inregistrat cele mai mari valori la pomii cu fertilizare
foliara la care se aplicd solutie de uree 46% s.a. (NH,),CO in concentratie de 0,5% — cand 75% din
flori au cazut, de 0,8% — cand fructele au in diametru 10-12 mm si de 1,1% — cand fructele au in
diametru 25-30 mm, respectiv in concentratii de 0,6%, 0,9 %, 1,2% (V4) completate cu stropiri cu
Poly-Feed (NPK 19:19:19+Mg, Mn, Cu, Zn, Fe, Mo) in concentratie de 0,1 % — cand fructele sunt in
stare de parguire si cu clorurd de calciu (CaCl,) in concentratie de 0,6% (V3) si 0,7% (V4) — cu 4
saptamani Tnainte de recoltarea fructelor.

Rarirea chimica in combinatie cu fertilizarea cu azot aplicata foliar asigura recolte sporite, cu 22,6-
62,8% mai mult comparativ cu varianta martor netratatd. Rarirea fructelor la pomii de mar poate fi
considerata, alaturi de taieri si fertilizari, printre lucrarile de cea mai mare importantd care mentin
vigoarea pomilor, sporesc calitatea fructelor si previn alternanta de rodire.

Ingrasamintele minerale aplicate foliar si normarea incarcaturii de rod au o influentd hotaratoare
asupra marimii fructelor si asupra aspectului lor exterior, constituind procedee indispensabile 1n livezile
intensive §i superintensive de mar.
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ESTIMAREA FEROMONILOR SEXUALI A UNOR SPECII DE
BUHA, SINTETIZATI DUPA SCHEMELE MODIFICATE

Tudor NASTAS, Natalia RAILEANU, Valeria CHEPTINARI, Gheorghii ROSCA

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

Abstract. We have improved the synthesis schemes of the main constituents of the noctuid moth sex
pheromones: Heliothis armigera (cis-11-hexadecenol), Agrotis segetum (cis-7-dodecenyl acetate) and Agrotis
exclamationis (cis-5-tetradecenyl acetate). The cost of the pheromones synthesized acording to modified scheme
is reduced by 50% compared to the cost of those synthesized by standard schemes. In field tests (5 traps/
pheromone, at intervals not less than 100 m) no significant differences were found between the studied pheromones
and standard ones, as regards their biological efficiency, evaluated by the number of males attracted and captured
by traps (on average over seven days per trap). The deviations from standard costituted: -1,3 males/7days/trap
(Heliothis armigera pheromone); +0,1 (Agrotis exclamationis); -2 (Agrotis segetum). The synthesis methods
developed by us allow to obtain the necessary quantities of pheromones for using in plant protection.

Key words: Sex pheromones; Synthetic pheromones; Heliothis armigera;, Agrotis segetum; Agrotis
exclamationis; Males.

Rezumat. Au fost perfectionate in premiera schemele de sinteza a componentilor principali ai feromonilor
sexuali ai buhelor Heliothis armigera (cis-11-hexadecenol), Agrotis segetum (cis-7-dodecenilacetat), si Agrotis
exclamationis (cis-5-tetradecenilacetat). Costul feromonilor sintetizati dupa schemele modificate este mai redus
cu 50% comparativ cu costul celor sintetizati dupa schemele standard. In testele de cAmp (5 capcane/feromon cu
intervale nu mai mici de 100 m) nu s-au Inregistrat diferente semnificative Intre feromonii testati si feromonii
standard, privind eficacitatea biologicd, evaluatd dupa numarul de masculi atrasi si capturati in capcane (in medie
pe 7 zile per capcand). Devierile de la standard au constituit: -1,3 masculi/7zile/capcana (feromonul buhei Heliothis
armigera); +0,1 (Agrotis exclamationis); -2 (Agrotis segetum). Metodele de sinteza elaborate de noi permit
obtinerea cantitatilor necesare de feromoni pentru utilizare in protectia plantelor.

Cuvinte-cheie: Feromoni sexuali; Feromoni sintetici; Heliothis armigera; Agrotis segetum; Agrotis
exclamationis; Masculi.

INTRODUCERE

Necesitatea protectiei recoltei si a mediului Inconjurator a stimulat investigatiile de evidentiere,
elaborare si aplicare a unor mijloace alternative, care sa permita inlocuirea tratamentelor chimice cu
agenti biologici si substante biologic active (Volosciuc, L. 2005). Aceste mijloace poseda, totodata, si
grad selectiv 1n procesul de diminuare a speciilor de insecte fitofage. Printre mijloacele alternative pot
fi evidentiati si feromonii sexuali ai speciilor de insecte fitofage. In prezent protectia biologici a plantelor
este imposibila fara aplicarea feromonilor sexuali. Pentru agricultura din Republica Moldova un pericol
serios il reprezinta daunele provocate de catre speciile de buha Heliothis armigera, Agrotis segetum
si Agrotis exclamationis (Txac, M. 1977). Metodele de combatere sunt greu de aplicat din cauza
modului de viata ascuns al larvelor daunatorilor respectivi.

Capcanele feromonale se aplicd cu succes in sistemele integrate de protectie a plantelor pentru
monitorizarea si aprecierea termenului de tratare cu insecticide sau de aplicare a agentilor biologici
impotriva speciilor mentionate de buhi (Nastas, T. 2012). In procesul de sintezi a feromonilor sexuali se
folosesc, pana in prezent, hidrocarburile acetilenice, substantele glicolice si, in calitate de solvent,
hexametapolul, aceste substante fiind destul de costisitoare si toxice. Pentru exluderea acestor neajunsuri,
am efectuat investigatii in scopul obtinerii componentilor principali ai feromonilor sexuali ai buhelor Heliothis
armigera, Agrotis segetum si Agrotis exclamationis prin modificarea schemelor existente de sinteza.

Scopul investigatiilor actuale a fost de a estima gradul de eficacitate a feromonilor sexuali sintetizati dupa
schemele modificate pentru speciile de buhd Heliothis armigera, Agrotis segetum si Agrotis exclamationis.

MATERIAL SI METODA

Obiectul de studiu al investigatiilor l-au constituit speciile de buhad Heliothis armigera, Agrotis
segetum $i Agrotis exclamationis, care au un impact considerabil asupra culturilor agricole pe intregul
teritoriu al Republicii Moldova.
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Ciclul reactiilor de sintezd a componentilor principali ai feromonilor sexuali ai speciilor de buha
supuse investigatiilor s-a analizat prin intermediul cromatografiei in strat subtire si al cromatografiei
gaz-lichide. Substantele intermediare si finale obtinute in urma ciclului de reactii au fost supuse operatiilor
de purificare prin distilarea in vacuum si de curatire prin coloanele cu silicagel. Puritatea componentilor
a fost determinata cu ajutorul cromatografiei gaz-lichide la cromatografele Chrom 5 si HP 5890.
Metodele de sintezd a componentilor feromonilor sexuali ai speciilor Heliothis armigera, Agrotis
segetum si Agrotis exclamationis au fost elaborate de noi in premiera si permit obtinerea cantitatilor
necesare pentru utilizare in protectia plantelor.

Testarea compozitiilor feromonilor sexuali ai speciilor Heliothis armigera [Cis-11-hexadecenol (97%)
+ Cis-9-hexadecenol (3%)], Agrotis segetum [Cis-5-decenilacetat (8,3%) + Cis-5-tetradecenilacetat
(8,3%) + Cis-7-dodecenilacetat (41,7%) + Cis-9-tetradecenilacetat (41,7%)] si Agrotis exclamationis
[Cis-5- tetradecenilacetat (90%) + Cis-9-tetradecenilacetat (10%)], sintetizati dupa schemele modificate,
a fost desfagurata in conditii de cdmp prin afigarea a cate 5 capcane pentru fiecare varianta.

Rezultatele obtinute au fost comparate cu numarul masculilor atrasi in capcanele inzestrate cu
feromoni sexuali sintetizati dupa schemele standard. Capcanele feromonale au fost afisate in schema
randomizata la indltimea de circa 2 m de la sol. Intervalul intre capcane a fost nu mai mic de 100 m.
Dispensatoarele feromonale 1n capcane au fost inlocuite de trei ori, iar suporturile cu clei — o data la 10
zile. Evidenta masculilor atrasi de catre momelele feromonale s-a efectuat la fiecare a 7-a zi. Rezultatele
obtinute au fost supuse prelucrarilor matematice conform pachetului de programe Microsoft Excel.

REZULTATE SI DISCUTII

Perfectionarea schemelor de sinteza a feromonilor sexuali ai speciilor de ddunatori Heliothis armigera,
Agrotis segetum $1 Agrotis exclamationis a fost provocatd de necesitatea reducerii cheltuielilor pe
care le implica sintetizarea feromonilor dupa schemele standard si care constituie un obstacol 1n aplicarea
pe larg a feromonilor in sistemele de protectie integrata.

Heliothis armigera: Metoda de obtinere a componentului principal al feromonului sexual al buhei
Heliothis armigera (cis-11-hexadecenol) a fost elaboratd in baza urmatoarei scheme noi de sinteza:

HC = CCH,0H ———— > C ,H ,CCCH,OH (1)

HCC(CH,),,OH (2)— > HCC(CH,),, OR (3)

Q4H?CC(CH2)IOOR (4)—C,H,CC(CH,),,OH (5)

cis cis

C,H,CH=CH(CH,),,OH (6)——C ,H,CH=CH(CH,),CH=0 (7)

R =tetrahidropiranil

Prin actiunea alcoolului propargilic cu bromura 1-bromnonan in amoniac lichid se obtine substanta
dodecin-2-ol-1 (1), care in prezenta etilendiaminei si amidurii de sodiu se transforma in alcoolul dodecin-
11-0l-1 (2) cu legatura acetilenica terminald. Protectia grupei hidroxile in alcoolul (2) cu 2, 3-dihidropiran
duce la acetalul 1-(2'-tetrahidropiraniloxi)-11-dodecin (3), care dupa reactia cu butil bromid se transforma
in 1-(2!-tetrahidropiraniloxi)-hexadecin-11 (4). Dupa deprotejarea grupei hidroxile (16% acid sulfuric,
etanol) se obtine alcoolul acetilenic hexadecin-11-0l-1 (5), a céarui reducere in prezenta catalizatorului
de Ni cu etilendiamina in alcool etilic duce la cis-11-hexadecenol-1 (6). Prin oxidarea alcoolului (6) cu
clor.cromat.piridind in clorurd de metilen se obtine aldehida cis-11-hexadecenol (7) — componentul
principal al feromonului sexual al buhei Heliothis armigera.

Pentru estimarea eficientei biologice a compozitiei feromonului sexual al buhei Heliothis armigera
[Cis-11-hexadecenol (97%) + Cis-9-hexadecenol (3%)], obtinuta prin schemele de sinteza elaborate
in premiera, in comparatie cu cea obtinutd dupa schemele standard, testarile s-au efectuat in conditii
de cAmp, a cite 5 repetiri in fiecare varianti. In rezultatul investigatiilor s-a constatat ci intre variantele
testate nu exista o diferenta esentiald dupa numarul masculilor care au reactionat la capcanele inzestrate
cu feromoni (Tab. 1).

Astfel, iIn mod experimental s-a demonstrat cd compozitia feromonului sexual sintetizat dupa schema
elaboratéd de noi detine aceleasi proprietati de influenta atractiva asupra masculilor Heliothis armigera
ca §i compozitia feromonald sintetizatd dupa schema standard. Costul acestui feromon nsa s-a redus
cu circa 50% comparativ cu costul feromonului sexual sintetizat dupa schema standard.
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Tabelul 1. Aprecierea gradului de eficienta biologica a feromonului Heliothis armigera
sintetizat dupd schema modificatd

Variante Masculi/capcana/7 zile | Deviere de la standard | Grup
Etalon 9,2 - -
(feromon sintetizat dupa schema
standard)
Experienta 7,9 -1,3 11
(feromon sintetizat dupa schema
modificatd)

DEMO 05 — 2,5
Agrotis segetum: Acetatul cis-7-dodecenol — componentul principal al feromonului sexual al buhei
Agrotis segetum — a fost obtinut prin scheme de sinteza elaborate in premiera de noi:
HCa=CCH,OH — C,H ,Ca=CCH,OH (1) —
HCa=C(CH,),OH (2) - HCa=C(CH,),OR (3) —
C,H,Ca=C(CH,),OR (4) —» C,H,Ca=C(CH,)),OH (5) —
C,H,CH=CH(CH,),OH (6) — C,H,CH=CH(CH,),OCOCH, (7)

R =tetrahidropiranil

Astfel, prin actiunea alcoolului propargilic cu bromura 1-brompentan in amoniac lichid se obtine
substanta octin-2-ol-1 (1), care in prezenta amidurii de sodiu si a etilendiaminei se transforma in
alcoolul octin-7-0l-1 (2) cu legatura acetilenica terminala. Protectia grupei hidroxile in alcoolul (2) cu
2,3-dihidropiran duce la acetalul 1-(2!-tetrahidropiraniloxi)-7-octin (3), care dupa reactia cu bromura
de butil, se transforma in 1-(2'-tetrahidropiraniloxi)-dodecin-7 (4). Dupa deprotejarea grupei hidroxile
(16% acid sulfuric, etanol) se obtine alcoolul acetilenic dodecin-7-ol-1 (5), a carui reducere in prezenta
catalizatorului de Ni cu etilendiamind 1n alcool etilic duce la cis-7-dodecenol-1 (6). Prin acetilarea
alcoolului (6) cu clorura de acetila in benzen in prezenta piridinei se obtine cis-7-dodecenilacetatul (7)
— component al feromonului sexual al buhei semanaturilor.

Pentru estimarea comparativa a eficientei biologice a compozitiei feromonului sexual al buhei Agrotis
segetum obtinuta prin schemele de sinteza elaborate In premiera de noi si a celei obtinuta dupa schemele
standard, testirile s-au efectuat in conditii de cAmp, a céte 5 repetari in fiecare varianti. In rezultatul
observatiilor s-a constatat ca intre variantele testate nu existd o diferentd esentiald dupad numarul
masculilor care au fost atrasi §i capturati in capcanele cu feromoni (Fig. 1).
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Figura 1. Determinarea diferentei intre numarul masculilor Agrotis segetum atragi in capcanele
cu feromon sintetizat dupa schema standard (varianta 2) si cea modificata (varianta 1)

Astfel, s-a demonstrat, in conditii de cAmp, ca compozitia feromonului sexual sintetizat dupa schema
elaborata de noi detine aceleasi proprietati de influentd atractivd asupra masculilor buhei Agrotis
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segetum ca si compozitia feromonala sintetizata dupa schema standard. Difera insé costul feromonului
sexual sintetizat in premiera, care s-a redus cu circa 50% comparativ cu costul feromonului sexual
sintetizat conform metodei standard.

Agrotis exclamationis: Cis-5-tetradecenilacetatul — componentul principal al feromonului sexual al
buhei Agrotis exclamationis, a fost sintetizat dupa urmatoarea schema, elaboratd in premiera de noi:

HC=CCH,0H ——» C,H,C=CCH,0OH (1) ——

HC=C(CH,),OH (2)—/HC=C(CH,),OR 3) ——

C.SHUCEC(CHZ)“OR (4y—C,H C=C(CH,),0OH (5)——

cis cis

C,H,,CH=CH(CH,),0H (6)—C,H ,CH=CH(CH,),0COCH, (7)

R =tetrahidropiranil

Prin actiunea alcoolului propargilic cu bromura 1-brompropan in amoniac lichid se obtine substanta
hexin-2-ol-1 (1), care in prezenta amidurii de sodiu si de etilendiamina, se transforma in alcoolul hexin-
5-ol-1 (2) cu legétura acetilenica terminala. Protectia grupei hidroxile in alcoolul (2) cu 2,3-dihidropiran
duce la acetalul 1-(2'-tetrahidropiraniloxi)-5-hexin (3), care, dupa reactia cu bromura 1-bromoctan, se
transforma in 1-(2'-tetrahidropiraniloxi)-tetradecin-5 (4). Dupa deprotejarea grupei hidroxile (16%
acid sulfuric, etanol) se obtine alcoolul acetilenic tetradecin-5-ol-1 (5), a carui reducere in prezenta
catalizatorului de Ni cu etilendiamina in alcool etilic duce la cis-5-tetradecenol-1 (6). Prin acetilarea
alcoolului (6) cu clorurad de acetila in benzen 1n prezenta piridinei se obtine cis-5-tetradecenilacetatul
(7) — componentul principal al feromonului sexual al buhei Agrotis exclamationis.

Pentru estimarea comparativa a eficientei biologice a compozitiei feromonului sexual al buhei Agrotis
exclamationis obtinutd prin schemele de sinteza elaborate in premiera si a celei obtinutd dupa schemele
standard au fost expuse testirii cte 5 capcane in fiecare varianta. In rezultat s-a constatat ¢ intre variantele tes-
tate nu exista o diferenta esentiala dupa numarul masculilor care au reactionat la capcanele respective (Tab. 2).

Tabelul 2. Aprecierea gradului de eficienta biologica a feromonului Agrotis exclamationis
sintetizat dupd schema modificata

Deviere de la
standard
Etalon 6,0 -

(feromon sintetizat dupa schema -

standard)

Experienta 6,1 +0,1 II

(feromon sintetizat dupa schema
modificatd)

Variante Masculi/capcani/7 zile Grup

DEMO 05 — 2,1
Astfel, s-a demonstrat cd compozitia feromonului sexual sintetizat dupa schema elaborata de noi
detine aceleasi proprietati de influenta atractiva asupra masculilor Agrotis exclamationis ca $i compozitia
feromonala sintetizatd dupa schema standard. Costul acestui feromon insa s-a redus cu circa 50%
comparativ cu costul feromonului sexual sintetizat pana in prezent dupa schema standard.

CONCLUZII

Feromonii sexuali ai buhelor Heliothis armigera, Agrotis segetum si Agrotis exclamationis,
sintetizati in premiera dupa scheme modificate, detin aceleasi proprietati atractive pentru masculi ca si
feromonii sintetizati dupa schemele standard, dar costul producerii se reduce cu 50%.
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NMPON3BOAUTENIbHOCTb CAXAPHOW CBEKIbl B
3ABUCUMOCTU OT NPUMEHEHNA BHEKOPHEBOW
NOAKOPMKU MUKPOYOOBPEHUAMU U CPOKOB YBOPKWU

H.H. /[3BIOFEHKO",3.P. 9 PMAHTPAYT?,
I Unemumym xopmos u cenvckoeo xossiicmea [ooonwss HAAH,
2 Unemumym 6uosnepeemuyeckux Kyavmyp u caxaprot ceexivt HAAH, Yxpauna

Abstract. In a field experiment (2011-2013) we studied the effect of foliar fertilization on the yield of modern
sugar beet hybrids of Ukrainian selection and we established the optimal harvesting dates for the conditions of
right-bank forest-steppe of Ukraine. The obtained results showed that foliar feeding with microfertilizers (Reakom,
Tseovit, Rostok) provides an increase in root yield of hybrids (Alexandria, Romulus, Kvarta, Zluka) by September
1 —2,3-6,6 t/ha, September 20 — 2,8-8,1 t/ha, October 10 2,6-7,0 t/ha. Sugar content of roots was increased on
September 1 by 0,9-1,4%, on September 20 by 0,8-1,7%, on October 10 by 1,2-1,8%, sugar yield gain on September
1 was 1,1-1,9 t/ ha, on September 20 - 1,3-2,3 t/ha, on October - 10— 1,6-2,4 t/ha in comparison with the control
variant. The transfer of harvesting dates from September 1 to October 10 provides an increase of root yield from
4,5 t0 6,7 t/ha, beet sugar content increases by 1,0-1,9%, and the yield of sugar - 1,5-2,2 t/ha.

Key words: Beta vulgaris; Hybrids; Microfertilizers; Foliar treatment; Harvesting date; Yield; Sugar content.

Pedepar. B nonesom omsite (2011-2013 1) M3ydany BiausHAE BHEKOPHEBBIX OJIKOPMOK Ha MMPOAYKTHBHOCTh
COBpPEMEHHBIX THOPHUJIOB CaXapHOH CBEKITbI YKPAUHCKOM CENEKIMU  0O00CHOBAHUE CPOKOB HX YOOPKH B YCIIOBHSX
[MpaBobepexnoit Jlecocrenn Ykpaunsl. [lonydeHHbIE pe3yabTaThl CBUAETEIBCTBYIOT, YTO NPOBENEHUE
BHEKOPHEBOW IMOAKOPMKH MoceBOB Mukpoynoopenusimu (Peaxom, LleoBut, PocTox) obecrieunBaio mpupoct
yporkaiiHOCTH KOpHeIu1of0B ruopuaos (Anexcanapusi, Pomyn, KBapra, 3inyka) na 1 cenrsiops 2,3-6,6 1/ra, 20
ceHTs0ps - 2,8-8,1 1/Ta, 10 okts10pst 2,6-7,0 T/ra. CaxaprCcTOCTh KOPHEIIONOB YBETNYHBAIAch Ha 1 ceHTsops 0,9-
1,4%, 20 centsi6ps - 0,8-1,7%, 10 okTsi0ps 1,2-1,8%, mpupoct BeIxoaa caxapa Ha 1 ceHTsopst cocrasur 1,1-1,9 1/ra,
20 cenrsiops - 1,3-2,3 1/ra, 10 oktsa0pst 1,6-2,4 T/Ta M0 CpaBHEHUIO C KOHTPOJIBHBIM BapHaHTOM M BHUJIOM
MuKpoynoopenus. [Tepenoc cpoka yoopxku ¢ 1 ceHTs10ps Ha 10 OKTAOpSI TaeT MPUPOCT YpPOrKaiHHOCTH KOPHEIION0B
or4,5 1o 6,7 T/ra, caxapucrocTts yBenmauBaercs Ha 1,0-1,9%, a Berxoj caxapa—Ha 1,5-2, 2 T/ra.

KnwueBsie ciaoBa: Beta vulgaris; Tubpuns; Mukpoynoopenus; I[logkopmka; Cpoku yOOpKwu;
IIponykruBHOCTE; CaxapucToCTs.

BBEJIEHHUE

[Monck myTell MOBBIIIEHUS! MCIIONB30BAaHUS OMONOTHYECKOTO TOTEHIIMANIA CAXapHOW CBEKIIBI
MPOIOIDKAETCS TTOCTOSIHHO. Y YEHBbIE CO3/IAI0T HOBBIE COpTa U TMOPHU/IBI, COBEPILIEHCTBYIOT OTICIbHEIC
OJICMCHTBI TEXHOJIOTHHU BhIpalllBAHUA. HpI/I 6J'IaI‘OHpI/I$ITHBIX MMOYBCHHO-KIIMMAaTHYCCKUX YCIIOBUAX,
HCITOJIb30BAaHNH BbICOKOKAYECTBCHHBIX CEMSH 1 CO6J]IOZ[€HI/H/I TEXHOJIOTWU BbIpalllMBaHU A CaXﬂpHOfI CBCKJIbI
ypoXkaitHOCTB KOpHEI1oa0B aocturaet 90 1/ra, caxapuctocts 17-22% u coop caxapa 10-14 1/ra (Baxuwui,
C.I1. 2008). Dot noTeHIMaN MOXeT ObITh peani3oBaH B mpousBoznctae (OcrpoBckuit, JLJL. 2011).

[pu pa3paboTKe TEXHONOTUH BHIPAIIMBAHU CaXapHOI CBEKIIbI 0c000€ BHUMAHHUE CIIENyeT YIemsTh
MPaBUJILHOMY BBIOOPY HOPM M COOTHOIIICHH 1 3JIeMEHTOB nuTanus. HagexxHbiM criocoboM obecriedeHust
caxapHoﬁ CBCKJIbI B IMEpHUOA BEreTalluid MAKpO- U MUKPOIJIEMCHTaAMU ABJIAIOTCA BHCKOPHCBBLIC
MOJIKOPMKH, KOTOpPBIE CIIOCOOCTBYIOT MOBBIIICHUIO YPOXKAHHOCTH U CaXapUCTOCTH, CHIXKEHHUIO
CTPECCOBOTO BO3/IeHCTBUS MecTUaA0B Ha pactenus (Kosoens, A.l. 2010).

Opranuzanusi cOopa KOPHEIJIOJAOB CaxapHOW CBEKJIbI SIBISETCS BAaXKHBIM KOHEYHBIM 3BEHOM
TEXHOJIOrMH BeIpanmBanus KynsTypsl (Kypuito, B.JL. u ap. 2012), mostoMy onpeaeneHue onTHMalbHBIX
CPOKOB YOOpPKH caxapHOH CBEKJIbI TIO3BOJISIET YCOBEPILICHCTBOBATH UCIIONB30BAHNE HOBBIX THOPHIOB
(Mopos, O.B. 2012a; Mopos, O.B. u ap. 2012b).

Henbio uccenoBaHuii ObUIO W3ydYEHUE BIMSHUS BHEKOPHEBBIX MOJKOPMOK Ha MPOAYKTHBHOCTh
COBPEMEHHBIX THOPHJIOB CaxapHOI CBEKJIBbI YKPAMHCKOHN CENEKIINU U 000CHOBAHHE CPOKOB UX YOOPKH
B ycnoBusx [IpaBobepexnoii Jlecoctenn YKpanHbI.

MATEPHUAJI U METO/bI

UccnenoBanus npoBommiuck B TeueHue 2011-2013 rr. Ha onbrTHOM noie MHCTUTYTa KOPMOB U
cenbekoro xossaicrea [lonones HanmonansHoM akaieMUH arpapHbIX HAyK YKpauHsbl, I. BUHHMLA.
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OHo pacnionoxkero B [IpaBooepexnoit Jlecoctenu Ykpautsi. [104BbI cepbie TIECHBIC OMOA30JICHHBIC,
MOJIBEPKEHBI 3aILILIBAHKIO U 00pa3oBaHuto kKopku. Conepikanue rymyca B 0-30 cM ciioe mouBslI (110
Tropuny) cocrannser 2,0-2,28%; serkoruaponu3syemoro azora (1o Kopadumy) 70-77 Mr/Kr mo4ssi;
MOABMKHOTO ocopa 1 00MeHHOTO Kanus (110 YupuKoBy) cooTBETCTBEHHO 10 123-146 11 94-143 mr/
KT TIOYBBI; THIIPOTUTHYECKAsT KHCIOTHOCT MouBHl (10 Kamnmeny) 4,4-4,8 mr-sks / 100r moussr; pH
conesoe 5,2-5,5.

ATpOKITUMATHYECKHI PErnoH XapaKTepU3yeTcs JIOCTaTOUYHBIM YBIaXXHEHHEM (3a TOJl 0CalIKOB
550...670 mm) 1 cymMOli akTHBHBIX Temneparyp Boiiie + 10°C —2620-2780°C, npoao/nKUTETbHOCTBIO
BereraiuoHHoro nepuoaa 200-205 queii, 6e3mopo3Horo nepuoaa — 155-165 nHei.

B onbiTe BeICEBaM YeThIpe THOPHIA caxapHOH CBEKIIbI YKPAHMHCKON CENEKINH — AleKcanopus,
Powyn, Keapma u 3nyka. B daze cMbIKaHUSI JTUCTHEB CaxapHOM CBEKJIBbI B PsAKaxX MPOBOJWIH
BHEKOPHEBBIE MTOJIKOPMKH XeTaTHBIMU (hOpMaMu MUHEpaIbHBIX ynoOpenwuii: Peaxom-P-ceexna 3 n/ra
(atanon), l{eosum muxpo ceexaa 3 n/ra + [leosum niodonowenuss 6 n/ra + Kapoamuo 10 xr/ra,
Pocmox ceéexna 3 n/ra + Pocmoxk naodonowenus 6 n/ra + Kapoamwuo 10 Kr/ra; Ha KOHTPOJIE TOCEBHI
OIPBICKUBAJIM BOIOH. BHECEHNE MUKPOYIOOpEHUH MTPOBOANIM PAHIIEBBIM OIPBICKMBATENEM, HOpMa
pacxona pabouero pacrBopa cocrarisiia 200-250 Ji/ra.

COop KOPHEIUIONOB CaXxapHOW CBEKJIbI MPOBOAWIM B TPH cpoka — 1 ceHTs0ps, 20 centsaops, 10
OKTSIOpSI.

[Tnommaap NOCeBHOM neistHKU 54 M2, ydeTHo# — 45 M?, TOBTOPHOCTh — TPEXKpaTHasl.

B TedyeHue BereTanlMOHHOTO IMEpHOa MPOBOAMINCH (PEHONOTHYECKHE HAONIONEHHS U YUeThl
COTJIaCHO METOJHWKe, pa3paboTanHoi MHcTUTyTOM caxapHoi cBekiabl YAAH «Meroamnka
WCCIIEZIOBaHUH 10 caxapHoi cBekiiey (3yoenko, B.dD. 1986). Craructuiyeckuii aHainu3 pe3ylbTaToB
WCCJICIOBAHMIA IPOBOIMIIH JUCTIEPCHOHHBIM MeToioM (Jlocnexos, B.A. 2011).

TexHONOTUs BHIpAIIMBAHUS CaxapHOW CBEKIBI B ONbITE Obla OOLICTPUHATON AT 30HBI
[TpaBoGepexHoii JlecocTenu YkpauHbL.

PE3VIIBTATBI U OBCYXKJIEHUSA

[IponyKTHBHOCTh THOPUIIOB CaxapHOW CBEKIBI OMpEnesiach 0COOEHHOCTSIMH HUX pocTa U
HaKOILJICHHsI caxapo3bl B TEUEHHE BETreTAlMOHHOTO Tepuofa. s peanu3anuu NpoayKTHBHOTO
MOTEHIINAIIA PACTEHHUS CaxapHON CBEKIIbI TPEOYIOT JOCTAaTOYHO IPOIOIKUTEILHOTO EPHOZA BEreTann
(150-200 nHeit); B yciaoBUsX YKpauHbl OH peaibHO JUIHTCS B Tipenenax 160-180 nHeid.

Taxk, nmpu yOOpke KOpHEMIoJ0B 1 ceHTsOpsi BereralMoHHBIA MEepHon JUIHIICS B cpenHeM 128
KaJIeHAapHBIX JHEH, mpu yoopke 20 ceHTsaOpst u 10 okTs6pst — coorBercTBeHHO 148 M 168 nneit. C
yBeITUUEHHUEM IPOAOIKUTEIFHOCTH BEreTallMOHHOTO TIEpHO0/ia CYILIECTBEHHO BO3PACTaIIN YPOXKAHHOCTh
KOPHETLJIOAOB CaXapHO# CBEKJIbI, UX CaxapuCTOCTh U 00U cOOp caxapa.

YpokaliHOCTh KOPHEILIIOA0B THOPU/IOB CaXapHOW CBEKJIbI 3aBHCENIa OT BEIMYUHBI BEreTaIIMOHHOTO
Mepuosia 1 BHEKOPHEBOTO MPUMEHEHHI MHUKpoyaoopenuii. Ilpu Bcex cpokax yOOpKH yBeHMUEHHE
YPOXKaiHOCTH KOPHEIJIONOB U TIOBBIIIEHHUE X CAXapUCTOCTH MPOUCXOUIIO Ha BapUaHTaX MPHUMEHEHH ST
BHEKOPHEBOW MOJKOPMKH MHKpOynoOpeHusiMu. Ha BapumaHTe ONpBICKMBAaHHS MOCEBOB BOAOH
ypOKaifHOCTh THOPUIOB ObLIa HIXKE.

BHekopHeBoe npUMeHEHHe MUKPOyIoOpeHuii Peakom-P-ceexonvroe, Lleosum muxpo ceexaa +
Lleosum nnooonowenue u Pocmox ceexna + Pocmok niodonouwienue Ha moceBax THOpPUIOB
caxapHOUW CBEKJIbI U 00Jiee TO3JHUE CPOKH YOOPKH CIIOCOOCTBOBAIM CYIIECTBEHHOMY IOBBILIICHUIO
ypokaiiHocTH KopHerioaos (Taom. 1).

B cpennem 3a TpH roma MCCIEAOBaHHHA YPOXKaWHOCTH KOPHEIUIONOB pu yoopke 10 okTsOps
cocrarisuia ot 54,2 no 60,6 T/ra B 3aBUCUMOCTH OT COPTOBOM OCOOCHHOCTH TMOpHUAa U BHECCHHUS
MHUKPOYZOOpEHUiA.

VYpoxkaitHOCTh TaHHBIX BapHAHTOB MpH cOope | CeHTAOPs ¥ MPH YCIIOBHM BHECEHHUS Ha MOCEBaxX
MUKpoynoopeHus I[Jeosum muxpo ceexna + Lleosum niodonowenue cocrapnsuia ot 51,1 mo 54,4
1/Tra, Pocmok ceexna + Pocmox nnodonoutenus — 52,0-56,0 t/ra, Peaxom-P-céexonvroe — 48,7-
54,1 T/ra B 3aBUCUMOCTH OT THOpHU/IA.

Cpoku yOOpKHM caxapHO# CBEKJIbI M MPUMEHEHHE Ha MOCeBaX MOANUTKHA MUKPOYIOOpEHUSIMHU
MONIOKUTENBHO BIUSUIA Ha YPOXKaHOCTH KOPHEIIIONOB Beex ruOpuioB. bruaroaapst nepeHocy cpokoB
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Tadmuua 1. Bausnue gHeKopHegoUu NOOKOPMKU MUKPOYOOOPEHUSMU U CPOKO8 YOOPKU HA
YPOACAUHOCIb 2UOPUOOE CAXAPHOU ceeKabl, m/2a, 6 cpednem 3a 2011-2013 ze.

BHexkopHeBan Cpok yoopku

MC rubpur HOHK(I))pMKa T 2009 10.10
AnekcaHpus KoHTpoab - Bogo#t 45,4 47,7 51,1
Peakxom 48,7 52,0 54,2

LleoBur 51,1 54,0 56,2

PocTtok 52,0 55,8 58,1

Pomyn KoHTpoab - Bogo#t 50,8 54,1 56,0
Peakxom 54,1 56,9 58,6

LleoBur 54,4 57,7 59,1

PocTtok 56,0 58,6 60,6

KBapra KoHTpoab - Bogo#t 49,3 52,8 55,2
Peakxom 53,4 55,8 58,4

IleoBur 53,1 56,9 59,7

PocTtok 54,5 57,7 60,5

3nyka KoHTpoab - Bogo#t 50,7 53,7 56,1
Peakxom 53,2 56,6 59,1

ILleoBur 53,0 57,4 59,6

PocTtok 55,2 58,4 60,5

HIP s ABC - 1,8 A -0,51 B-0,51 C-10,44

yoopxkw Ha 20 nedt (¢ 1 cenTs0pst Ha 20 ceHTsIO0ps) Ha BApHAHTaX ONbITa IPUMEHEHUS] MEKPOYI0OpeHHI
YpOXKaHHOCTh YBEIMYMBAJIACh B cpeiHeM Ha 2,4-4,4 1/ra, a ¢ 20 cenTs0ps Ha 10 okTsa0ps —Ha 1,5-2,8
1/ra. [IpoBeeHre BHEKOPHEBOW MOIKOPMKH ITOCEBOB MHUKPOYIOOPEHUSMHU 00CCIISUMBAIIO TPUPOCT
YPOXKaWHOCTH KOPHEIUIONOB Ha 1 cenTsiops - 2,3-6,6 T/ra, Ha 20 centsiops — 2,8-8,1 1/ra, Ha 10 okTs10ps
—2,6-7,0 T/ra 1o cpaBHEHMIO ¢ KOHTPOITBHBIM BAPUAHTOM M B 3aBUCHMOCTH OT BHJIa MHKPOYI00OPEHHS.

[Tpu nepenoce cpoka yoopku Ha 40 aneii (c 1 cenTsaOps Ha 10 OKTAOPs) MPUPOCT YpOKAHHOCTH
KOPHEIUIOJIOB COCTABIISIET IIPU MTPUMEHEHUH MUKPOynoOpenuii ot 4,5 no 6,7 1/ra, 6e3 MUKPOy100peHH it
or 5,5 10 6,1 T/ra B 3aBUCMOCTH OT COPTOBBIX OCOOCHHOCTEH T'MOPHUIOR.

Pesyrsrarsl TPEXIICTHHX MCCIICIOBAHHIA ITOKA3BIBAKOT, UTO TIONOHBIC YCJIOBUS B TIPHO]] BETCTAIINH TOBITHSUTH
Ha CaxaprCTOCTh KOPHEIUIONOB CaXapHOi CBEKIIBL. [ IprMeHeH e BHEKOPHEBO TOIKOPMKH MUKPOYIOOPESHUSIMHU
1 yBEITHYEHVE BET€TAITHOHHOTO TIEPHO/TA IIPHUBOIMIN K TIOBBIIIIEHHIO YPOBHS MX CAXapHUCTOCTH.

ITpy BHEKOPHEBOM BHECEHHH MHUKPOYIOOPEHHU CaXxapuCTOCTh KOPHEIUTOAOB YBEIHYHMBAIACh: Y
rudpuna Anexcandpus Ha 1 ceHT0ps oHa coctaBuna 16,1-17,1%, y rubpuna Pomyn —16,1-16,7%, y
rudpuna Keapma — 16,3-16,5%, y rubpuna 3ryka — 16,1-16,7%, uro na 0,3-1,4% BbIlie BapuaHTa
0e3 mpuMeHeHus1 MUKpoyaoopenuit (Taom. 2).

BHekopHeBasi MOIKOPMKa IMOCEBOB CaXapHOM CBEKIIbI MUKpOynoOpeHueM Peakom-P-ceexonvroe
CHOCOOCTBYET YBEITMUCHHUIO CaXapucTocTu KopHerionoB Ha 0,4-1,1%. Tak, y rubpuna Anexcanopus
CaxapuCTOCTh KOPHEILIONOB yBennymiack Ha 0,4-1,1%, y rubpuna Pomyn — Ha 0,5-0,8%, y rubpuaa
Keapma — na 0,5-0,8%, y rudpuna 3ryxa — Ha 0,3-1,0% 1o cpaBHEHHIO C KOHTPOJIbHBIM BAPHAHTOM
OIIPBICKUBAHUS BOJOM.

[Npumenenne Mukpoynooperust L{eogum muxpo ceéexaa + Lleosum niodonouserue Takxke TONOKUATETEHO
BIMSIET HA YPOBEHB CaXapHCTOCTH KOPHEIIONOB, OHa yBeiuuuBaercs Ha 0,5-1,6% B 3aBUCUMOCTH OT CpOKa
yoopku ¥ TuOpuaa. HanOorbliee MOBBITIEHNE CaXapUCTOCTH KOPHEIIONOB MPOUCXOMIIO Y TUOPUJIOB TIPH
BHEKOPHEBOM MOIKOpMEKE yiiooperueM Pocmok ceexna + Pocmok niiodonowenue—na 0,7-1,8% 1o cpaBHEHHIO
C KOHTPOJILHBIM BAPUAHTOM M B 3aBUCUMOCTH OT CPOKOB YOOPKH KYJIETYPBL

Ha ypoBeHb caxapuCcTOCTH BIIUSIFOT TAKXKE CPOKH YOOPKH caxapHOH CBEKJIbI. B Ooriee o3 Hue Cpoku
(10 okTs10ps) ypOBEHb CaxapuUCTOCTH COCTaBMII y THOpHa Anexcanopus 16,8-18,6%, y rudpuna Pomyn —
16,7-18,2%, y rubpuna Keapma — 17,1-18,3%, y rudpuna 3ryxa — 16,8-18,4%, 4o 10 cpaBHEHUIO CO
cpokoM yoopku 1 cenTsiops Bbime Ha 1,1-1,9%, 1,2-1,5%, 1,3-1,8 % u 1,0-1,9% coorBeTcTBEHHO.
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Tabauua 2. Bausnue @HeKOpHEBOU NOOKOPMKU MUKPOYOOOPEHUSMU U CPOKO8 YOOPKU HA
caxapucmocmov 2ubpudo8 caxapHou ceekavl, m/ea, 6 cpeonem 3a 2011-2013 ze.

MC rubpun BHexkopHeBas Cpox yoopku
NMOJAKOpMKa 01.09 20.09 10.10
AnekcaHapus KonTtpons - Bonoi 15,7 16,6 16,8
Peakom 16,1 17,1 17,9
LecoBur 16,5 17,7 18,4
Pocrtox 17,1 18,3 18,6
Pomyn KonTtpons - Bonoi 15,5 16,3 16,7
Peakom 16,1 16,8 17,5
LecoBur 16,4 17,0 17,9
Pocrtox 16,7 17,6 18,2
KBapra KonTtpons - Bonoi 15,8 16,7 17,1
PeaxomMm 16,3 17,2 17,9
I[HeoBuT 16,4 17,2 18,1
Pocrtox 16,5 17,5 18,3
3nyka KonTtpons - Bonoi 15,8 16,5 16,8
Peakom 16,1 17,1 17,8
I[leoBuT 16,3 17,2 18,2
Pocrtox 16,7 17,5 18,4
HIPs ABC -0,73 A—-0,21 B -0,21 C-0,18

Tadauua 3. Bausnue @HeKOpHEBOU NOOKOPMKU MUKPOYOOOPEHUSMU U CPOKO8 YOOPKU HA
cbop caxapa eubpudamu caxapHol ceekivl, m/ea, 6 cpeoHem 3a 2011-2013 ze.

MC rubpun BHexopHeBas Cpok ybopku
MOAKOPMKa 01.09 20.09 10.10
AnekcaHapus KoHTponb - BO0 7,0 7,9 8,6
Peakxom 7,9 9,1 9,9
IleoBuTr 8,5 9,7 10,3
PocTok 8.9 10,2 11,0
Pomyn KoHTpo b - BO10i 7,9 8.9 9,3
Peaxom 8,7 9,6 10,3
IleoBuTr 8,9 9,8 10,6
PocTok 9.4 10,3 11,0
KBapTa KoHTponb - Bonoi 7,8 8,8 9,5
Peakxom 8,7 9,6 10,4
IleoBuTt 8,7 9,8 10,9
PocTok 9,0 10,1 11,1
3ayKa KonTpo b - Bogoi 8,0 8,9 9,4
Peakxom 8,6 9,7 10,5
IleoBuTr 8,7 9,9 10,9
PocTok 9,2 10,3 11,1
HIP s ABC - 0,59 A —-0,18 B - 0,18 C-0,15

[Tpu ybopke caxapHoii cBekiibl 10 oKTs0ps Hanbomee Oy THMO BBIXOJ caxapa yBelu4nBaics (Ha
2,1-2,2 1/ra) y rubpunoB Keapma m 31yka Ha BapHaHTax NMPUMEHEHUsT MUKpOyaoOpeHus [leosum
mukpo ceexkna + Ileogum ninodonowenue, Ha 2,1 1/ra 'y rubpunos Anexcanopus n Keapma npu
BHEKOPHEBOM BHECEHUU MUKpOynoOpeHust Pocmok ceexna + Pocmox niodonowenus.

OrnpbIcKuBaHKE TTOCEBOB MUKpOyoOpeHneM Peakom-P-cBexonsHOe TO3BOMIIO MPH YOOpKe caxapHOH
cBekyibl 10 okTAOpS mocie nepepaboTK KOPHEIIOAOB TOMYYHTh B CPEAHEM 3a TO/bI HCCIIENOBAHUH
ot 9,9 no 10,5 1/ra caxapa B 3aBUCUMOCTH OT TUOpHU/IA.
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[Iponyienne nmeproaa BereTaliy MPUBOIKIO K MOBBIIICHHIO YPOBHS CaXapHCTOCTH KOPHEILIOIOB
caxapHOH CBEKJIbI, YTO, B CBOIO Ouepenb, oOecreunBaio BHICOKHI cOOp caxapa HE3aBHUCHMO OT
COPTOBBIX 0COOEHHOCTEH THOPUAOB. A IPH YCIOBUH PUMEHEHHU ST BHEKOPHEBOH OAKOPMKH TTOCEBOB
MUKpOynoOpeHusaMu Lleosum muxpo ceéexaa + L{eosum niooonowenue u Pocmox ceexna + Pocmoxk
njio0oHouleHue ObUIM TIOMYYeHbI HauBbIcIMe mnokasarenu (Tabm. 3).

Wrak, mo vHTErpupoBaHHOMY ITOKa3aTelo cOopa caxapa ¢ OJHOI0 rekrapa ruOpuIbl Anekcanopus,
Pomyn, Keapma u 3nyka npu ycIoBUU MPUMEHEHUS] BHEKOPHEBOH MOAKOPMKH MHKPOYAOOPEHUSAMH
clielyeT CUuTaTh HanOosee MPOAYKTHBHBIMH MO CPAaBHEHHUIO C BApUaHTaMH ONPHICKUBAHHUS BOJOM
(KOHTPOJTB) HE3ABUCHMO OT CPOKOB YOOPKH KOPHETLIIOIOB.

[NonyueHHbI SKCTIEpUMEHTAIbHBIN MaTepHal MO3BOMAET YTBEPKAATh, YTO MAKCUMaJIbHBII cOOp
caxapa OBl moyiydyeH Omarogaps NPUMEHEHHI0O Ha MOCEBaX BHEKOPHEBON MOAKOPMKH
MUKpoynoopenussMu (Peakom-P-ceéexonvroe, Lleosum muxpo ceexna + Lleosum naodonouenue,
Pocmox ceéexna + Pocmox nioodonouienue) 1 TIEPEHOCY CPOKOB YOOPKH caxapHOW CBEKJIBI.

BbIBO/IbI

o pesynbraraMm MpoBEIEHHBIX HCCIIENIOBAHHI MOKHO CACNATH CIIEAYIOIINE BBHIBOMBI.

1. T1pu Beex cpokax yOOpKH MakcCHMalIbHAsK ypOKaliHOCTh KOPHEIUIONOB OblTa Ha BApUAHTaX BHEKOPHEBOTO
BHECEHUsI MUKPOYIOOpeHuil Peaxkom-p-ceexnosuuroe, Lleosum muxpo ceexna + Lleoeum niodonouenus
u Pocmox ceexna + Pocmok nnooonoutenust. YpoaiHOCTb KOPHEIJIONOB THOPHIOB CaxapHOW CBEKJIBI B
CpE/IHEM 3a TpH rojia uccienoBanuii mpu yoopke 10 okrsopst cocrapisiia 51,1-60,6 T/ra. Ilepenoc cpoka
yoopk# ¢ 1 ceHTsA0ps Ha 20 CeHTAOPS M IPUMEHEH e BHEKOPHEBOH MOIKOPMKH MAKPOYIOOPESHUSIME IPHBETH
K YBEJIMUECHHIO YpOXKaitHOCTH B cpeHeM Ha 2,4-4.4 1/ra, a ¢ 20 centsiOps Ha 10 oktsi0ps — Ha 1,5-2,8 T/Ta.

2. BHeKopHEBbIE TTOIKOPMKH MHKPOYAOOPEHUSMH CIOCOOCTBOBAIH TMOBBIMICHUIO CaXapuCTOCTH
KOPHETLJIOAORB 0 CPABHEHHIO C KOHTpoJieM: rudpuna Arexcanopus va 0,4-1,1%, rubpuna Pomyn Ha
0,5-0,8%, rubpuna Keapma na 0,5-0,8% u rubpuna 3nyxa ua 0,3-1,0%. [Ipu Gosee mo3aHUX CpoKax
yoopku (10 oKkTSOps) caxapuUCTOCTh BO3pacTaia Ha BapUaHTaX BHEKOPHEBOW MOIKOPMKHU [[eosum
Mukpo ceexaa + Lleosum nnooonowenuss 1 Pocmox ceéexna + Pocmox nnodonowenus no 17,9-
18,6%, uto Ha 1,4-1,9% BbIlIE, YEM IPU IEPBOM CPOKE YOOPKH.

3. Ha BappanTax BHEKOPHEBOI! MOIKOPMKH H [IEPEHOCA CPOKa YOOPKH KOPHETUTOA0B CaxapHOMH CBEKJIbI
c 1 cenrsOpst Ha 10 okTsA0ps BBIXOA caxapa yBemuumBaics Ha 1,6-2,2 1/ra. B atoT cpok cOopa ¢
y4eTOM NPUMEHEHHS MUKPOYROOpeHus Lleogum Muxpo céexia 60ompmm cOopoM caxapa OTHOCUTEIBHO
KOHTPOJIBHOIO BApUaHTa BBIACISIIMCH TUOpU bl Keapma v 3nyka —na 2,1 1/ra, a rtuOpubl Anekcanopus
u Keapma nipy BHEKOpHEBOM BHeceHUU Pocmok cgexna + Pocmox niodonowenus — Ha 2,2 1/ra.
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BUHOOENBYECKAA OTPACJIb YKPAUHbI — NMPOBJIEMbI U
nYTU UX PELWLEHUA

M.H. I10ITOBA
Xapvkosckuil HAYUOHATLHBII MEXHUYECKUU YHUBEPCUM e
cenvckoeo xosaiicmea um. 1. Bacunenxo, Ykpauna

Abstract. The current state of the winemaking sector of the economy of Ukraine is analyzed basis on the
official statistics that characterize the functioning of this industry. The study was carried out using the following
methods: abstract/logical, economic/statistical, and graphing methods. The study determined a range of problems
and unresolved issues that negatively affect the efficient and sustainable development of the wine industry: lack
of raw materials, both morally and physically outdated material-and-technical base of vine/wine enterprises, the
presence of the “shadow” sector of production, as well as the shortcomings of the current legislation on taxation,
land use by vine/wine enterprises, and the lack of a full-scale State support. The author’s opinion concerning
some steps that would allow the wine industry of Ukraine to overcome the state of decline and become competitive
is presented. The regulatory role of the State in the development of the winemaking sector is underlined.

Key-words: Winemaking sector; Viticulture; Grape processing; Wine production.

Pedepar. [Ipoanann3upoBaHO COBPEMEHHOE COCTOSIHHE BUHOETBIECKOrO CEKTOpa SKOHOMUKH YKPaHHBI Ha
OCHOBaHHMH O(HUIUATBHBIX CTATUCTHYECKUX JAHHBIX, XaPAKTEPHU3YIOIMX (DYHKIMOHUPOBaHHE OTpaciu. [Ipu
BBITIOJIHEHHUH TAHHOTO UCCIICNOBAHMS HCTIONb30BAHBI CIICMYIOLINE METOBL: A0CTPAKTHO-IOTHYECKHH, SKOHOMHKO-
CTATHCTUYECKHH, rpaduueckuii. B xoje nccnenoBanust onpesesieH Kpyr npodieM U HepEelIeHHBIX BOIPOCOB,
HETaTHBHO BIMSIIONIMX Ha 3((EeKTHBHOE W YCTOHYMBOE Pa3BUTHE BUHOMEIBUESCKON OTPACIH: HENOCTATOUHAS
ceIpbeBas 0a3a, MOpalbHO U (DU3MYECKH yCTapeBIlas MaTepHalbHO-TeXHHYECKas 6a3a BHHOIPAJapCKO-
BUHOJICNTBYCCKUX MPEANPUSTHI, HAJTMYHE «TCHEBOTO» CEKTOPa MPOM3BOJICTBA, & TAKXKE HEIOPAOOTKH JCHCTBYOIIETO
3aKOHOJIATENIbCTBA B BOMPOCAX HAJIOTOOOJIOKECHHUS, 3EMIICTIONB30BAHNS BHHOTPAIaPCKO-BHHOACTBUECKUX
MIPEANPUSATUHN U OTCYTCTBHE TIOTHOMACIIITAOHOM roCyapCTBEHHOM MOIIEPKKH oTpaciy. [IpecTaBiieH aBTOPCKHUiA
B3[VISAJ] HA HEKOTOPBIE IIATH, MO3BOIUBIINE Obl BUHOACIHIO YKPaUHBI MPEOOJICTh COCTOSIHUE YIaJKa U CTaTh
KOHKYPEHTOCIIOCOOHBIM, PACCMOTPEHBI ITyTH BBIXO/IA €€ U3 KPU3UCHOTO cocTosHUS. [TomuepKHyTa peryisropHas
POJIb FOCYIApCTBA TSl Pa3BUTHS BUHOJETBYESCKON OTPACIIH.

KunroueBsbie ciioBa: Bunonenbueckuii cektop; Bunorpagapcerso; Ilepepaborka BuHorpaaa; [IpousBoactso
BHHOMATEPHAJIOB.

BBEJIEHHE

BuHorpamapcTBo v BUHOAETHUE TPAAULIMOHHO OBITH U OCTAIOTCS BAKHBIMH OTPACIISIMU YKPaWHCKOH
SKOHOMHUKH, YCIEIHOe (YHKIMOHMPOBAaHHE KOTOPHIX OKAa3hbIBAeT CYIIECTBEHHOE BIWSHHE Ha
(hopMupoOBaHHE MOCTYINICHUH B OFOJPKET U pa3BHTHE PETMOHOB M CTPaHBI B LienoM. [lonmuTrueckue
COOBITHSI, KOTOPBIE MPOUCXOAAT B YKpaWHE B MOCIEIHEe BpeMs, TUIATeXHBIN AncOanaHc u odmas
SKOHOMHUYECKass HECTAOUIBHOCTh MOOYKIAIOT CETOIHS ONpEAesTh HOBBIC IMyTH HAIOIHEHUS
TOCYIapCTBEHHOTO OIO/KETa M HalpaBleHUs BBIXOA YIKOHOMHUKH CTPaHBI HA KaueCTBEHHO HOBBIH
ypoBeHb. Oco0yro poiTb B pellIeHHH 3TUX BOIPOCOB MPU3BAHBI CHITPAThH YCTOMUMBOE Pa3BUTHUE OTpaciieit
BUHOTPAapCTBa M BUHOACTHS KAaK COCTABIISIOUINX arpONpPOMBINUIEHHOTO KOMILIEKca YKpauHHl,
MOBBIIIEHHE UX 3P (EKTUBHOCTH.

AHanu3 cCOBPEMEHHOIO COCTOSIHMSI BUHOJEIBUECKOH OTpacinu YKpauHbI MO3BOJISET ONPENEIUTh
Kpyr npoOiieM, MEIalouX ¢ YCTOMUYUBOMY Pa3BUTHIO, U HAMETHTH IYTH BBIXO/a OTPACiH U3
KPH3HCHOT'O COCTOSTHHSL.

MATEPHUAJI U METO/bI

B nanHOW cTarbe aBTOpaMM HM3JIOKEHBI Pe3yibTaThl aHAIN3a CETOAHSAIIHEr0 COCTOSHUS
BUHOJEIIFIECKOH OTpaciy YKpauHbI Ha OCHOBAaHHHU OQHIIMABHBIX CTATUCTHYECKHX JAHHBIX 00 00beMax
nepepabOTKK BUHOTpaJa W Mpou3BoACTBA BUHOMaTepuanoB B 2013 . u B guHamuke ¢ 2006 T,
OTpe/IeNIeHbl OCHOBHBIE TIPOOIEMBI, XapaKTepHbIE TSI COBPEMEHHOTO YKPAHCKOTO BUHOJENHS, 8 TAKXKE
BBICKAa3aHbl HEKOTOPHIE MBICIHM O HalpaBIE€HHUSAX PAa3BUTHUS OTPACIH, B TOM UYHCIE C YUYETOM
PETYJISITOPHOM POIM rOCyAapCTBa.
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Meropnonoruueckor U WH(GOPMAIIMOHHONW OCHOBOW MCCIICNOBAHMSI SBJISIOTCS 3aKOHONATEIbHBIC,
HOPMaTUBHO-TIPABOBBIC aKThI, PEryTUPYIOIINE (DYHKIIMOHHUPOBAHNE BUHOEIBIECKON OTpacin B YKpauHe,
ounmansHeie qaHHble [0CYIapCTBEHHON CTATUCTUYECKOM CITY)KObI YKPaWHBI, @ TAKXKE MaTePHAIIbI
nepuoanueckux M MHTepHET - u3JaHuil 1Mo yKa3aHHOM TeMaTHuke. B XoJe AJaHHOro MccienoBaHUs
WCIIOJIb30BAHBI CIIEAYIOIINE METO/BI: a0CTPAKTHO-JIOIHYSCKHU (IIPU BBIMOJIHEHUU TEOPETUYCCKUX
000011IeHHT U (OPMUPOBAHUH BHIBOJIOR); SKOHOMUKO-CTATUCTUUECKUH (IIPU aHAIN3€ COBPEMEHHOTO
COCTOSIHHS BUHOJENBYeCKOW oTpaciu YkpauHsl ¢ 2006 rona); rpaduueckuii (mpu oToOpakeHUH
JIMTHAMUKY TTOKa3aTeNeii pa3BUTHS OTPACIIH).

PE3VIIBTATBI U OBCYXKJIEHUSA

[Npobnemamu >3 eKTHBHOrO PyHKIMOHUPOBAHHS U Pa3BUTHS BUHOICIHS B YKParHE B pa3HbIe TOMIbI
3aHUMaJIFCh MHOTHE OTCUECTBEHHBIC SKOHOMUCThI-arpapun: A.M. ABinzoa (2000), .M. Uepsen (2008),
O.M. T'apkyma (2002), N.I. Maruuna (2010) u 1.0. OnHaxo, yuuThiBas crielU(HUKy BHHOIEITHIECKOM
OTpPACIIH, €€ 3aBUCHMOCTb OT Pe3Y/IETaToB MOy4YEHHBIX B BAHOTPAIapCTBE, a TAKXKE IPHHIMAst BO BHUIMaHHe
peaTNH CErOMHSIIIHETO BPEMEHH, BOTPOCHI TIOCIIENOBATEILHOTO YCTOMYNBOIO Pa3BUTHSI BUHOIEIFIECKOH
OTPACIH C LETBIO MPOJBHKEHHUS OTEIECTBEHHOTO KOHKYPEHTOCTIOCOOHOTO TPOAYKTa HA MUPOBOM PBIHKE
BUHA TPeOYIOT AalbHEHIIEero H3ydeH s U BHEIPEHUS PE3yJIbTaToOB aHAJ3a B IPAKTHKY.

l'oBops o BMHOAENHH, ClIeAyeT UMETh B BUIY, YTO OTPacib UMEET s crnenuuiecKux
0COOEHHOCTEH, KOTOpBIE OTIINYAIOT ee OT IPYTHX OTpaciiell arporpoMBIIIIIEHHOr0 KoMmIuiekcea. [Ipexae
BCEro, peub HJET O MONHOH 3aBUCHMOCTH PE3YJIFTATOB BHHOMENHUS OT KauecTBa M KOJIMYECTBa
BBIpAIIEHHOT0 BUHOTpaaa. B cBoro odepenb, pe3ynbTraThl BhIpallMBaHUsI BUHOrpajaa — Oomee, yeM
KaKOro-1n00 MHOTO PacTeHHs — 3aBUCST OT KIMMAaTHYECKH-TIOTOIHBIX YCIOBHUI, COCTOSHUS TOYB,
TEMIIEPATYpHOTO PEKHMMa B OTICIbHBIC MEPUOBl BEreTallud U pa3BUTHA. ITo TpedyeT 0coOeHHO
TIIATETHHOTO MOX0/1A K TEPPUTOPHATIBHOMY pa3MEIIeHHO MPOU3BOCTBA BUHONETFISCKON IPOTYKIINH,
B TOM YHCJIE B COPTOBOM paspese. [IpupoqHo-KIMMaTH4ecKie yCiIoBUsl YKpauHbl C TOYKHA 3pEHUS
MPUTOAHOCTH MX JJISl pa3BHTHS TIPOMBILIIICHHOTO BUHOTPAAapCTBa U, COOTBETCTBEHHO, BUHOACNHS,
XapaKTepu3yIoTCs OONBIINM pazHO00paznueM, 4To MO3BONISET, COITIACHO TocIenHeMy BuHorpagHomy
Ka/IacTpy, BBIACIUTh Ha TEPPUTOPHN YKpauHbI 1 5 BHHOTpaAapCKUX 30H (MaKpO30H ), KOTOPBIE SIBIISIOTCS
OCHOBO JIJ1s1 COPTOPaOHUPOBAHMS, U 58 IPHPOAHO-BUHOTPATAPCKUX PAHOHOB (MUKPO30H ) HAOOIBIIIETO
pacnpoctpanenus (Bunorpanustii kanactp Ykpaunst 2010).

Bonee Bcero BuHOrpamapckas orpacip MOMy4Ydiia pa3BUTHE Ha IOTe€ YKpPaWHBI, B 3allOpOXKCKOU
obnacTu M B 3amajaHoM peruoHe (3akapnaTtbe), Ha 100 KOTOpbIX mpuxoautcs 419,9 Teic.T
npousBeneHHoro B 2012 rogy BUHOrpaaa, 4yTo cocrapisier moutu 92,1% or obuiero konuyecTsa Mo
Vikpaunne (Craructnyeckuii exxeromHuk YkpanHsl 2012). CoOTBETCTBEHHO, HNMEHHO B Ha3BaHHBIX
PETHOHAX CKOHIIEHTPUPOBAHBI PEANPUATHS 110 TIepepaboTKe BHHOTPaia Ha BUHO M Ha POU3BOACTBO
BrHOMaTepuaiioB. CTpykTypa 00beMOB IIepepadOTKH BUHOTPaJa Ha BUHOMATEpHabl IO perHoHaM B
2013 roxy npezncrasiena Ha Puc. 1.

r.CeBacTomnos Mpyrue
XepcoHckas 0071acTh 4,7% 2.2% AP Kpv

9.8% 22,9%

Huxonaesckas o6acts
16,7%

Onecckast 0671aCTh
43,6%

Pucynok 1. Cmpykmypa obvemos nepepabomku 6unoepada Ha 6UHOMAMEPUATb NO
peeuonam ¢ 2013 200y
Konebanus nokasareseil 1o rogam, oTpaxeHHbIe Ha rpaduke, elie pa3 CBHICTEIbCTBYIOT O CIie-
1 rKe BHHOTPaapCKO-BUHOICITBUECKON OTPACITH U 3aBUCHMOCTH PE3YJIBTaTOB €€ (pyHKIIMOHUPOBAHMUS
oT psiaa (HakTopoB.
Oco0o cremyer OTMETHTB, YTO U3 00LIero oObeMa nepepaboTaHHOrO BUHOTpaaa B YKpauHe B



78 M.H. ITonosa, BuHoaebuecKasi 0TPaciib YKPauHbI - POOJIeMbl U IYTH UX pelieHust (76-82)
Stiinta agricold, nr. 1 (2015)

TUC.T Tnc.gan
500 31088 31113 30675 28269 35000
% 26597/’\‘\ 1 30000
R =
400 + 2190 o - L A \?067 23048 ot
RERRY S, RRRAN PRRRS - snoe o+ 25000
300 AP W, AN KRR ) Ay R
T RS RS R Ky e RRRES KR 4284 + 20000
hRAA AR R RXRRY oy AR SRR hRA
R RS a8 RARRY A ] AR R 1 15000
200 + RS RS, o, RARARY I 354 SRR RS
hRAA RS R RAANRY R AR SRR hRAA 1 10000
1 R RS W, RARRY KR ) 396+ W,
00 + RS, W, RARAY I RSN SRR RS 5000
RRA R R RAAAY s RN SRARS o, T
0 W, ‘ RS ‘ W, e ‘ M AR ‘ W, 0
2006 2007 2008 2009 2010 2011 2012 2013
"1 MepepaboTka BUHOrpaaa, ToiC.T —e— [ponsB egeHoO BMHOMaTepranos, Thic.Aan

Pucynok 2. Juuamuxa nepepabomxu @unozpada u npouzso0Cmeo UHOMAMEPUATLO8

2013 romy, comtacHo naHHBIM [0ccocTaBa YKpauHsbl, 105151 COOCTBEHHO BBIPAIIIEHHOTO COCTABUIIA JIUIITh
26,7%, vnu 113,7 teIC.T (U1 cpaBHEeHUS — B 2012romy »ToT nokasatens coctaisii 28,0%). To ectb,
CEeroJlHs Tepell YKPauHCKUM BHUHOJEIHEM OCTPO CTOUT mpoOieMa oOecredeHrs MPOU3BOJCTBA
OTEYECTBEHHBIM CBHIPHEM, pPElIeHHE KOTOPOH JIOIKHO CIIOCOOCTBOBAaTh KaK CHIIKCHHWIO 3aTpaT Ha
MpPOU3BOACTBO BMHA M BHHOMATEpHAJiOB, TaK M MOBBIIICHHIO WX KauecTBa, a 3HAYMUT, U
KOHKYPEHTOCITOCOOHOCTH Ha 0TeYECTBEHHOM X MHPOBOM phIHKax BHHA. [IpON3BOICTBO BHHOMATEPHAIIOB
1o peruoHaMm Ykpauss! B 2013 rofy HaIIsITHO MPEACTABICHO HA PUCYHKeE 3.

Kak BHIIHO, caMbIM MOIIHBIM PErMOHOM IO NMPOU3BOJCTBY MaTepHajIoB JUIsl MPOU3BOJICTBA
HIAMITAHCKHUX M UTPUCTHIX, 8 TAKKE CTOIOBBIX M KPEIJICHBIX BUH M KOHbSKA siBJsiercst Ofiecckast o0macTb.

o nanubM “YkpBHUHITpOMa”, U3 Tipon3BeaeHHBIX B 2013 roxy B Ykpaune 14 102,1 Thic. neKkanuTpoB
BHHOMAaTEpHAaJIOB, JJIs BBIITyCKa BUH MpeaycMoTpeHo 12 984,9 Teic. nekaauTpoB, A 3aKIaKd Ha
BBIIEpKKY — 1 117,2 TBIC. Man, uto coctasiser oT ypoBHs 2012 1. 93,7% u 130,5% cooTBETCTBEHHO.
B o0rmiem npon3BoacTBe BHHOMATEPHAIIOB BO3POC YAETbHBIHN BEC IIAMIIAHCKAX M UTPHCTHIX - ¢ 24,5%
B 2012r. o 28,4% B 2013, KOHBSIUHEIX - ¢ 10,7% 10 20,1%, Ipyrux BUIOB BUHOMATEpUaoB - ¢ 1%
1o 1,7%.

HecMmoTpst Ha MONOKUTENBHYIO JHHAMUKY 00BEMOB MepepadOTKH BHHOTPaJa W MPOM3BOJICTBA
BuHOMaTeprayioB B 2013 roay 1o CpaBHEHUIO C MPEABLIYIIUM T'OJIOM, TOBOPUTh 00 YCTOHYHMBOM
MOCTYNATEIbHOM Pa3BUTUU OTPACIM BHUHOMENIUS PAaHO: B COBPEMEHHBIN MEepHOA 3KOHOMHYECKOTO
pa3BUTHS YKpauHBI CYILIECTBYET LEBIH Psiji POOJIEM 1 HEPELICHHBIX BOIPOCOB, TOPMO3SILIUX Pa3BUTHE
BUHOJIETTBYECKOW OTPaCIu.

B mepByro ouepenb, Kak yxe OTMEYalloCh BBIIIE, OCTPO CTOUT Mpobiiema obecrneueHus
BUHOJEJBYECKON OTpaciii YKpauHsl celpbeM. 110 HallleMy MHEHHIO, OTEYECTBEHHOE BUHOAEINE CPOYHO
HYXJIaeTCsl B KapIMHAILHOM W3MEHEHHH TOX0I0B K Pa3BUTHIO CHIPLEBOI 0a3bl BUHOACHHS, TPHYEM
peyb UAET He TOIBKO O pacIIMpPEeHNH MIJIOIA el o] TEXHWYECKHE COpTa BUHOTPaJia U MOBBIIIEHUH UX
YPOXKaHOCTH, HO M O COPTOBOM COCTaBe BUHOIpaia, POM3BOAALIErocs s Hy K1 BuHozaenus. Ciemyer
OTMETHUTB, YTO COBPEMEHHOE COCTOSIHHE ChIPbEBOI1 0a3bl BUHOEIBYECKOM OTpaciy YKpauHbl SBISETCS
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Pucynok 3. Ilpouzeoocmeo eunomamepuanos no pecuornam ¢ 2013 200y
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CIIEZICTBHEM HE TOJBKO CETOAHSIIHKUX TPOIECCOB, UMEIOIINX MECTO B COLMATBbHOM, SKOHOMHYECKOH,
MOJIMTUYECKON JKU3HU CTPaHbI, HO U OTPa)aer pe3yibTaTbl COBETCKOM aHTUAJIKOTOJIBHON KaMIIaHWUU
BOCBMHJIECATHIX TOZIOB MPOILIOrO Beka, KOra B pe3y/ibTare rocyiapcTBEHHOM OJUTHKY B YKpanHe, Kak
U Apyrux pecnyonukax ObiBiiero Coserckoro Coro3a, MpPeKpaTHin CBOE CYIIECTBOBAHHE ayTCHTHYHbIC
copra BHHOrpaza. EBporelickie copra, HacakeHHBIE C HA9aJIOM BO3POXK/ICHUS] BUHOTPaIapCTBa M BHHOIGHS
Kak OTPacii, XOTS U MPUTOAHBIE [Tl MPOM3BOACTBA BUHA, B OTJIMYKME OT YKPAWHCKUX COPTOB HE ObLIH
MOpO30CTOMKHMHE. [109TOMY, CerofHst MOTEHIMAIBHO CYIIECTBYET peajibHasi yrpo3a MoTepu ypoxas He
aJIaNTUPOBAHHBIX K MECTHBIM KITMMAaTHYECKUM YCIJIOBHSIM COPTOB BUHOIPaJia B TE 3MMBI, KOIIa TeMIIepaTypa
BO3/yXa B HEKOTOPBIX BUHOTPAJAPCKUX PETMOHAX YKPauHbI MOXKeET cocTaBIATh OT -22C 1o -25C (kak 310
osu1o B 2008, 2009, 2012 romax). YuuThiBas CKa3aHHOE, CUMTAEM, YTO HEOOXOIMMO CO3]1aTh
TOCYJapCTBEHHYIO TPOrpamMMy, PerfiaMeHTUPYIOIIYIO BOMPOCH (D)YHKIIMOHUPOBAHUS BUHOTPAAapCKO-
BUHOJICITBIECKOW OTpaciy YKparHbI, B TOM YHCIIE B YaCTH PACHIMPEHHsI TUIOMIA/IeH Mo cepTH(UIIMPOBAHHbIC
TEXHUUYECKHME COpTa BUHOTPaia JUIsl Hy>K/ OTEUECTBEHHOTO BHHOCIHS.

Erte onHOM nipo0IieMoii, KoTopasi MeliaeT yCTOMUYNBOMY Pa3BUTHIO OTEUECTBEHHOTO BHHOJCIHS B
VYkpauHe, Ha Hall B3MJISA, SIBJISIETCsl OONBIION YIEenbHBIN BEC YCTapeBIIMX BUHOIPaJHHUKOB. Benb
KPUTUYECKHH BO3pacT BUHOTPaJAHOM JIO3bI B YKpauHe cocTasisier auib 30-40 jeT (171 cpaBHEHUS: B
cTpaHax-iujepax BuHonenus: — @pannun, Utanuu v T.0. — B YCIOBUAX COBPEMEHHBIX TEXHOJOTHIA
MPOW3BOJICTBA ITPOAYKTUBHBII BO3pacT BUHOIpaIHOM 110361 octrraer 50 u 6omnee net). CrienoBaTenbHO,
CYILIECTBEHHAs] 4acTb BUHOTPAJHBIX IUIAHTAUMNA B YKpaWHE CErogHs yKe MaJoNpONyKTHBHA, a
CJIeOBaTENbHO, HE MOXKET OBITh 3(P(PeKTUBHON B HOPMUPOBAHUHM KOHKYPEHTOCIOCOOHOTO
BHHOTpajgapcTBa u BuHoaenus. ClieayeT MOHUMAaTh, YTO C KaXIBIM TOJIOM KOJIHMYECTBO TaKHX
BHHOTI'PAJHUKOB Ha TEPPUTOPUU YKpPaumHBI pacTeT, a 3HAYUT, BOMPOC CKOPEHIIEro peMOHTa U
BOCIIPOM3BOACTBA BUHOTPAJHUKOB TPeOyeT HEMEIJICHHOrO pemeHus. M, B CBsI3M ¢ 3TUM, HENb3s HE
BBIJICJIUTH €Ille OfHY MpoOiieMy, KOTopasi MellaeT BOCIPOU3BOACTBY BUHOIPAJHBIX TUIAHTAMN W
YCTOWYMBOMY Pa3BHTHIO OTEUECTBEHHOTO BUHO/IENHSL, 2 UMEHHO — HEJIOCTATKH B IPOBEICHUH 3eMENTbHON
pedopmer B Ykpaune u 3eMelbHOM 3aKoHozaaTenscTBe. [loce pacnaeBku 3eMenb, HE TIOMYYUB MpaBa
COOCTBEHHOCTH Ha 3eMJTIO, BHHOTPAIApH CErOIHS HE PHCKYIOT BKIIA/IBIBATH CPENICTBA B Pa3BUTHE OTPACIIH,
YUHTBIBAS, YTO BHHOTPAJHUKH — 3TO MHOTOJIETHSS KYJABTypa C JUIMTENbHBIM CPOKOM OKYIAeMOCTH.
Benencreue 3Toro, 4acth BUHOTPAJIHBIX IIAHTAIMA CETOJHS BOOOINEe HE 00pabaThiBaeTcs, 4To,
pasymeercs, OTpULIATENILHO BIUSIET Ha COCTOSTHHE BUHOMENMS B cTpaHe. YTOObI MCTIPaBUTh CHTYAIHIO,
Ha Hall B3IV, HAJI0 B KpaT4ailliie CPOKU MPUBECTH 3eMETbHOE 3aKOHOAATENECTBO B COOTBETCTBHE C
TpeOOBaHUSIMU BPEMEHH, YUUTBIBAs MHTEPECH U TOCYAAPCTBA, M CENTbXO3MPON3BOTUTENEH.

OtaenbHO creayeT cKa3aTh O HECOBEPIIEHCTBE MaTepHaIbHO-TEXHUUECKOH 6a3bl BHHOTPaAapCKo-
BHUHOJIENBYECKUX Mpeanpuatuii. Ceroqsi oHa XapakTepHu3yeTcsl BBICOKOW CTENEHBI0 MOPAJIILHOTO U
¢u3rueckoro u3Hoca OoCHOBHBIX (PoHAOB. Crnaboe pa3BUTHE OTEUECTBEHHBIX MPENNPHUATHH IO
MPOU3BOACTBY MAIllMH, arperaToB, BCTIOMOTaTEIbHBIX MaTepUalioB IJIs BUHOIENHS TakKe He
CIOCOOCTBYET OOHOBJICHUIO U TEXHHYECKOMY MEPEBOOPYKEHHIO BUHOIEIBIECKOM OTPaCIIH.

He criocoOcTByeT pa3BHTHIO YKPaMHCKOTO BHHOJAENHS M COCTOSIHUE JICHCTBYIOIIETO MEXaHH3Ma
TOCYIapCTBEHHOTO PEryIHpPOBAHUS H TOCYAAPCTBEHHOM MOMACPKKA BUHOTPaAapcTBa M BUHONETHS B
VYkpaunHne. 3apyOeKHBIH M OTEUECTBEHHBIH ONBIT MOKa3bIBA€T, YTO BHUHOAECIHE, YUUTHIBAS CBOIO
crnenuuKy, HUKOTJa He CMOKET (DYHKIIMOHUPOBATh 0€3 MOIIIHOW TOCYIapCTBEHHON MOICPKKU. Peub
UJIET O JIbTOTHOM HaJIOTOOOI0KEHNH, CyOCHTUPOBAaHHH, CIICIIHAaTIbHBIX TOCYJaPCTBEHHBIX IIPOrpaMMax
Pa3BHUTHS OTPaCH. YKPaHHCKHUM IPaBUTENLCTBOM IS IIOAJEPKKH U TOCYIAPCTBEHHOIO PeryINpOBaHHs
OTEUECTBEHHOTO BUHOIPAIapCTBa W BUHOAENMS IPUHST sl HOPMAaTHBHBIX aKTOB: 3aKoH YKpauHbI «O
BHUHOT'PaJie U BUHOTpaHOM BUHE» OT 16.06.2005 1. Ne 2662-1V ¢ u3MeHEeHUsIMHU U AOTIOTHEHUSIMH, 3aKOH
VYkpaunbl «O cOope Ha pa3BUTHE BUHOIPAJIAPCTBa, CAJOBOACTBA U XMeleBoncTBa» ot 09.04.1999 r.
No587-X1V, «Otpacnesas [Iporpamma pa3ButTus BUHOrpagapcTBa U BuHOMenus 10 2025 roga» u T.1.
AHanu3upys BHINOTHEHHE TOCYAAPCTBEHHBIX MPOrpaMM MOAJCPKKH OTpaciy, GYHKIMOHUPYIOIINX B
VYKpanHe Ha CerofHs, MOKHO KOHCTATHPOBATh, YTO YKPAMHCKOE 3aKOHOIATENBCTBO MOTEHIIMATBLHO MOTJIO
ObI B OoMbIIel Mepe CocoOCTBOBATh MOCTYNATEILHOMY Pa3BHTHIO BUHOJICHUS B CTpaHe.

Tak, ¢ ogHO# cTOpOHBI, Onaromapsi MOCTYIJICHUSIM OT cOopa Ha pa3BUTHE BHHOIPaIapcTBa,
CaJI0BOJICTBA M XMEJIEBOACTBA B COOTBETCTBUU C 3akoHOM YkpauHbl 0T 09.04.1999 r. Ne587-XIV 3a
BeCh IepHo]I ero AeiicTBus Ha Havaso 2013 roga 1o MHTEHCHBHBIM TEXHOJIOTHSIM YiKe OBLIO 3aJI0KEHO
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45,5 ThICSIYM TeKTapOoB BUHOTPAAHUKOB, Ha TUIOMIAAM 53,1 ThIC.Ta yCTaHOBJICHBI IITTaJIephl M Ha TUTOMIAAN
31,0 TBIC.ra CMOHTHPOBAHBI CHCTEMBI KalelbHOrO opolieHus. B To ke BpeMsi, B MOCIEAHNE TOIBI
HaOnIomaeTcsi TpeBOXKHAS CHTyallus C paclupefelieHHeM CPelCcTB, MOCTYyNalomuX B Ka3Hy OT
yKazaHHOTO cOopa. Hanpumep, o nanaeiM CuerHoit manatel, B 2012 rogy ¢ obmero oobema
MOJyYeHHBIX OT cOOpa CPEelNCTB Ha TOCyIapCTBEHHYIO MOIJEPKKY Pa3BHTHS BHHOTPaIapcTBa,
Ca/IOBOJICTBA M XMEJIEBOJICTBA OBIJIO MCIOIB30BaHO TONBKO 24,8% mmeronmxcs pecypcoB (BoiBoabt
OTHOCHTEINILHO BhITIOHEHUS [oc. Oromxkera, 2012). ITo cocrosinuro Ha 1 stHBapst 2013 kpeauTopckast
3a10KeHHOCTh 1o nporpamme 2801350 «locynapcTBeHHas MOAJEPKKA Pa3BUTUSI XMEICBOACTBA,
3aKJ1aJIKi MOJIOZIBIX CaJI0B, BAHOTPATHUKOB M ATOAHUKOB U Ha 30D 338 HUMHY 110 OQUIIUATIBHBIM OTYETaM
lNockasznauericTBa Ykpaunsl cocraBmiia 327379,3 teic. rpH. [Ipu 3TOM, 00bEM pOCTa 33 IOTKSHHOCTH
3a onuH Tonbko 2012 rox cocraBun 160997,4 teic. rpH., TOo ecth noutH 100% (I'ocynapcTBenHas
KazHaueiickas cimyx0a Ykpaunsl, 2011, 2012). Kpome Toro, Haunnas ¢ 2013 roga mocTymieHus: ot
cOopa Ha pa3BUTHE BUHOIPAAapCTBa, CaI0BOJCTBA M XMENIEBOJCTBA OTHOCSTCS HE K CIIEUATBHOMY,
KaK 3TO ObUIO paHbIIe, a K obmemy (ouay Ormomxera. Ha OCHOBaHMHM HM3JIOKEHHOTO MOXHO
KOHCTAaTUPOBAaTh, YTO €CJIH B KpaT4alIlIie CPOKH He OylyT BHECEHBI N3MEHEHHsI B COOTBETCTBYIOLIHE
HOPMaTHUBHO-3aKOHOJaTeIbHbIE aKThl, BAHOI'PAlapCKO-BUHOENBUECKUE MPEAIPHUITHS PUCKYIOT
MPAKTUYECKH OCTAThC Oe3 roCyAapCTBEHHOW MOIJIEPIKKH.

[perpamoii 1 MHOTHX MTPON3BONUTENECH BHHOASTBIECKON IPOIYKIIMHU M CACPKUBAIOIINM (PaKTOPOM
U TATTbHEHIIIero pa3BUTHS IIPOM3BOJICTBA SIBISIETCS U ACHCTBYIONIAS CTOMMOCTB JINIIEH3WH Ha OIITOBYIO
TOProBiII0 ankoroneM — 500 THIC. TPUBEH B TOM, HE3aBHCUMO OT 0OBEMOB MPOU3BOACTBA. Y XO3MHA,
KOTOPBIii POM3BOAUT Ka9E€CTBEHHOE BUHO, HO HEOOMBIMMH TAPTHAMH, HET SKOHOMUIECKH 000CHOBAHHON
(hMHAHCOBOI BOBMOKHOCTH OILTATHTh TAKYIO JIMIIEH3UIO. DTO MOOYKAaeT METKUX BHHOAECIOB K IIOUCKY
MmyTel BBIXOJA U3 CUTYalluH, KOTOPHIE HE BCErla SIBJIAIOTCS JOOPOCOBECTHBIMU M B KOHEYHOM HUTOTE HE
CIIOCOOCTBYIOT MOJOKUTEIFHON permyTaliy OTeIeCTBEHHOrO BMHA. MBI pasjernsieM MHEHHE, YTO
€AMHCTBEHHBIM MPABOMEPHBIM U JIOTHYHBIM BBIXOAOM U3 CUTYalllH JOIKEH cTaTh MG pepeHIMPOBAHHBIH
MO/IXO0/1 K CTOMMOCTH JIMIIEH3WH JIJI TPOU3BOJUTENCH BUHOJCIBIECKON POIYKIIUH — B 3aBUCHMOCTH OT
00BbEMOB TIPOM3BOJCTBA. B 4acTHOCTH, €CTh MHEHHE O BBEJACHHH IMOHSTHH MUKDPOBWHOJICITHS
(M3roTOBNIEHUE HEMTPOMBIIIICHHBIX APTUI BUHOACIBIECKON MPOMYKIIMH U3 BUHOTPaaa COOCTBEHHOTO
MPOW3BOJICTBA C TOAOBBIM 00BEMOM JI0 | ThIC. ISKaTUTPOB) U MUHUBHHOAETHS (10 50 ThIC. IEKATUTPOB),
¢ (UKCHPOBaHHBIM pa3MepOM IIATHI 32 JIUIIEH3UIO HA TIPABO OMTOBOM TOPTOBJIM BHHOM BUHOTPAIHBIM B
npenenax | ThIC. TPUBEHB, U 5 THIC. TPUBEHb COOTBETCTBEHHO (AHapuaHoB, B. 2013). CornacHsl ¢ TeM,
YTO CKOpeEiiIiee pacCMOTPEHHE 3TOrO BOMPOCa B 3aKOHONATETLHOM TIOJIE TIOMOITIO OBl BOCCTAHOBHUTH
paBHOBECHE Ha PHIHKE BUHOJIEITBIECKOM MPOIYKIINH H BITYCTHIIO Ha PHIHOK HEOOJBIIINX MPOU3BOIUTENEH,
TO €CTh, 110 CYTH, ITO3BOJIMIIO OBl UM JICTAJIN30BaTh CBOI OM3HEC.

U 3necy ymecTHO Goree TOIpPOOHO PacCMOTPETh BOMPOC, KOTOPBIH CTOUT CETOMHS AOCTATOYHO
OCTpPO, @ IMEHHO BOIPOC O «TEHEBOM» CEKTOPE B MPOHM3BOICTBE AJIKOTOJILHOM, B TOM YHCIIE BUHO-
nenpueckoi mponykuuu. CieayeT OTMETHTD, YTO C «TEHEBBIMY TPOM3BOACTBOM B SKOHOMUKE CTAJIKH-
BAaIOTCSI BCE CTPAaHbI MUPA, B TOM YKCIIe U pa3BuThie. [lo nanabiM MuHKCTEpCTBa GPUHAHCOB YKpawu-
HBI JIOJISl «TEHEBOTO» CEKTOpa B MMPOM3BOICTBE AJIKOTONBHOMN, B TOM YHCIIE BUHOAEIBYECKOIH POAYKINN
nocturaet cerofs B crpane ot 40% m0 70%, B 3aBUCUMOCTH OT TOAXOAOB M METOJIOB OIEHKU. DTO
HETaTHUBHO BJIMSET Ha MOCTYIJIEHUS B OIOJKET, HAHOCSA €KEroJHO MUJIIHapAHble YOBITKH
roCyAapCTBEHHOW Ka3He, MPEeNsTCTBYET JEeTrallbHbBIM MPEANPHUATHSAM HapalluBaTh 00bEeMBbI
npousBojcTBa. Kpome Toro, HaJlm4ne «TEHEBOT0» CEKTOpa B OTPACIIH CO3JAaeT YTpo3y AJIs 370POBbS
HallMK: Belb HE3aKOHHOE MPOM3BOJCTBO aJKOTONBHBIX HAMMUTKOB ABTOMATHYECKH O3HA4YaeT
MOCTYIUICHUE B POy HEKAYECTBEHHOT0, & 3a4aCTYI0 OTKPOBEHHO (PajbCUPHUIINPOBAHHOIO aJIKOTOJIA,
notpedieHne KOTOPOro YpeBaTo HeraTHBHBIMU MOCIENCTBUAMHU. Ha poTshkeHnu psifa et B YKpanHe
COXpaHsieTcs BBICOKUH ypOBEHb CITy4aeB OTpaBiieHus (paibCUPUIIMPOBAHHBIMU HATUTKaMu. Taxk, o
opuIMaNbHBIM CTATUCTHYECKUM AaHHBIM, B 2012 romy B pe3yiabraTe CIy4yalHOTO OTpaBiCHHS
ankoroneM ymepno 4,6 Teic uenoBek (CTaTUCTUYECKUI exerogHuk Ykpawsbl 33, 2012 r.). Takum
o0pa3oM, HaJU4YUe «TEHEBOT0» CEKTOpa B BUHOJEIBYECKOM IPOU3BOICTBE MMEET HE TOIBKO
SKOHOMHYECKHUE, HO ¥ COLIMATIbHBIE MMOCIESCTBUS /IS pa3BUTHS CTpaHbl. Ha Hal B3MIIs1, OCTaHOBHUTH
TEHJCHLHIO POCTa «TEHEBOT0» 000pOTa BHHOIEIBUECKONH MPOAYKIHH MOXHO, YKECTOUHB
OTBETCTBEHHOCTb 32 TIPOM3BOACTBO M peallu3alfio «TEHEBOI MPOAYKINH, YCUIHB KOHTPOIHPYIOLIYIO
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(YHKIHIO TOCYIapCTBa, YTO JOJDKHO OBITH 3aKpemiieHO 3akoHomatenbHo. Kpome Toro, ObUTIO OBI
MPAaBHIILHBIM MPOBEPSITH KAYECTBO BUHOACIBFIECKON MPOMYKIIMN M COOTBETCTBHE €€ CTaHAapTaM He
B TOCYIapPCTBEHHBIX, @ B HE3aBHCUMBIX JIA0OpaTOpHIX, OTOMpasi 00pasisl BEIOOPOUHO.

JleficTBEHHBIM METOIOM OOpBOBI ¢ (anbCU(PUKATOM MOIIIO OBl BBICTYIATh MOCTEIICHHOE MOBBI-
HIEHHE CTaBOK aKIIM3HOTO cOopa Ha BUHO. CerofHs B YKpanHe CTaBKM aKIIU3HOro cO0pa Ha aJIKoroib-
HYyIO, B TOM YHCJI€ BUHOJETHFICCKYIO TMPOAYKIIUIO HaxomsaTcs B npenenax 20%, Torma Kak B €Bpo-
MefCKUX CTpaHax ATOT MoKas3arenb B 2-3 pa3a Bbliie. OT MOCTENEHHOr0 MOBBIIIEHHUS CTABOK aKIIU3HOTO
cOopa Ha BUHOJENHYECKYIO MPOLYKINIO MOXHO OKHJATh, KPOME JOTIONTHUTENbHBIX MOCTYIICHHN B
OFO/IXKET, 3aIIUTY OTEUECTBEHHBIX TPOM3BOANTENEH BEICOKOKaUE€CTBEHHBIX HATYPAIbHBIX M MAPOYHBIX
BUH, a TaK)Ke OTpeduTenei 3Toi mpoaykiun ot panscudurkara.

BakHBIM IIaroM K OMPEIEICHHIO CTPATErny Pa3BUTHS BUHOTPAIapcTBa U BUHOIEMS B YKpanHe
crana pazpabotka u yreepkaenue B 2008 rogay «OtpacieBoii IporpaMMbl pa3BUTHS BUHOTPaapcTBa
Y BUHOZENUS YKpauHbl Ha Tiepron A0 2025 rofay, EeTbio KOTOpOi Ha3BaHa peasin3allis ToCyIapCTBEHHOM
MOJIUTHKY TIO PETYIUPOBAHUIO Pa3BUTHS 3TOM OTPACId SKOHOMUKH. B Ha3BaHHOM TOKyMeEHTE OBLIO
OTMEYEHO, YTO COCTOSIHUE COBPEMEHHOrO BUHOTPAJapCcTBa M BUHOMEHS YKPAHHBI XapaKTepPH3yeTCsl
HE TOJIBKO COKpaIIeHHeM O0IIHX TUIOIIa Il BHHOTPA/IHBIX TIAHTALUA U YMEHBIICHUEM HX YPOXKaHHOCTH,
HO ¥ O0IIMM TaJIeHHeM SKOHOMHYECKOH 3P (EeKTHBHOCTH TPOU3BOICTBA BUHOTPaAa U BUHOACIEIECKON
MPOAYKIIMH, HAJTMYHEM ITPOTHBOPEUN I MEXK Y TOTPEOHOCTHIO BUHOJETEIECKOTO TPOM3BO/ICTBA B ChIPhE
1 BO3MOXXHOCTSIMU CHIPhEBOHM 0a3bl (Korma AeUIUT CHIphS MOMOMHSIETCS 3a CYeT MMIIOpPTa BHHOMA-
TEpHaJOB), OTHOCUTEIBFHO BBICOKOM IIEHOM HA OTEUECTBEHHOE CHIPHE MO CPABHEHHIO C MMITOPTHBIM,
HEMOAXOMAIINM COPTOBBIM COCTaBOM BUHOTPAIHBIX HacaXJIeHUI U T.11. Bce 310 mo3Bommiio pa3pabor-
yrkam [IporpamMmsl crenaTsh BBIBOM, YTO CETOAHSIIHEE COCTOSHUE BUHOTPaAapCTBa HE CIIOCOOCTBYET
Pa3BUTHIO OTEUECTBEHHOTO BUHOIEIHS.

[Iporpammoii omnpeneneHsl OCHOBHBIC HANpPaBiIeHUs MO MOIAEPKKE KOHKYPEHTOCIIOCOOHOCTH
BHHOTPAJapcTBa U BUHOJETHUS B YCIOBHSIX MHTETpald YKpawHBI B MUPOBOE SKOHOMHUYECKOE
MPOCTPAHCTBO, CPEAN KOTOPBIX — COPTOBAs M BO3pAacTHAsI CTPYKTYpHas IIepecTpoiika BUHOTPaaapcTBa,
JIMKBHIANINS U3PESKEHHOCTH BUHOIPaAHBIX HACAKACHHH, TIEPEBOJ] OTEIECTBEHHOTO TMTOMHHKOBOJICTBA
Ha CepTUQHULINPOBAHHYIO OCHOBY, pa3pad0TKa UCCIIEN0BATENbCKUX ITPOTPAaMM 10 BOIIPOCaM BHHOTPaIa
Y BUHOIIPOIYKILIMH U T. A. B yacTHOCTH, yBeNTMUEHHE TUTOIIA /IeH 3aKIaJKi BHHOTpaHUKoB 10 10 ThIC.
ra eXeroiHo, Kak 3To nmpeaycMoTpeHo [IporpaMMoii, JOJKHO MO3BOJIUTH B MEPCIEKTUBE MOMYIHTh
TakKoe KOJIMYECTBO IUIOMIA/Ieii MHOTONETHUX HACAXKIICHUH, KOTOpbIE MOCIe BCTYIUICHUSI B TOBAPHOE
TUTOIOHOIIEHHE 00ecIevaT BaJIoBOE MPOU3BOJCTBO BUHOTPaaa B 00beMax, HEOOXOMMBIX HE TONBKO
JUTsl TOTPpeOJIeHUs HacelleHneM B Hay4HO 00OCHOBaHHBIX HOpPMaX, HO H JUTS HY)X]I TiepepadaThIBaIOIINX
MIPEANPUATHH B ChIpbe. AHAIN3 JaHHBIX 110 BBHITIOTHEHUIO 3a/1a4 ocTaBieHHbIX [Iporpammoii ¢ 2009
roja 1Mo HacToslIee BpeMs MOKa3bIBACT, YTO 3aINIAHWPOBAHHBIE JOKYMEHTOM IOKa3aTelld, B TOM
YKCJIE 10 3aKJ1aJIKE BUHOTPAHUKOB, 3a4aCTYIO BBIMOIHSIOTCS HE B ITOJTHOM 00beMe. [ TTaBHOM MPUYUHOM
HEJIOBBITIOIHEHUSI SIBIIsieTCsl 00Ilee COCTOSHUE dKOHOMHKH CTpPaHBI, KOTOPOE MPUBOAUT K
Heno(UHAHCHPOBAHHIO IPEANPHUSITHI OTPACIH U3 TOCYAapCTBEHHOT0 OO/HkeTa

BbIBO/IbI

Kak BUJHO W3 MPOBEIECHHOIO MCCIENOBaHUS, BUHOACIUE YKpaWHbl, HECMOTPS Ha JIaBHHE
HCTOPUYECKUE TPAMIIMK, CETOIHS UMEET HepeaIn30BaHHbIN MOTEHIIMAT U HAXOAUTCS B COCTOSHUU
CBIPHEBOTO, (DMHAHCOBOIO M PECYPCHOTO yrnajka. BocCTaHOBHTH CBOW MO3WIIMK BUHOJCITBICCKOM
oTpaciy Memaer psijt pakTopoB, Kak O0BEKTHBHBIX, TAK U CyObeKTUBHBIX. OCHOBHBIMU ITPOOJIEMaMH,
XapaKTEPHBIMHU ISl COBPEMEHHOTO BUHOJICIMS YKPaUHbI, SBIISIOTCS HEOCTATOUHAs ChIpheBas 0a3a
— BCJIGJICTBUE KaK HECOBEPIIIEHHOTO COPTOBOT'O COCTaBa, TaK M 3HAYMTEIIBLHOIO BO3PacTa BUHOTPATHBIX
IJIaHTaIUi, MOPaIbHO U (PU3NYECKH YCTapeBIas MaTePHAIbHO-TEXHUYECKas: 0a3a BUHOTPaIapCKo-
BUHOJICIIBYCCKUX MPEANPUITHH, HATUUUE «TESHEBOIO» CEKTopa mpou3pojcTBa. HemopaboTku
JNEeHCTBYIOIIET0 3aKOHOJATeIbCTBA B BOMPOCAX HAJOTOOOJIOXEHUsI, 3eMJICTIONb30BaHMS
BHHOTPAIapCKO-BUHOICIBUSCKUX MPEANPUATUH, OTCYTCTBHE MOTHOMACIITAOHON TOCYIapCTBEHHOM
MOJUICPIKKU OTPACIIH TAKKE HE CIIOCOOCTBYIOT YCTOHYMBOMY Pa3BUTHIO BUHOACIHS B YKpauHe.

Jist ycTpaHeHusl HeTaTUBHBIX SBJICHUH, MPUCYIUX OTEYSCTBEHHOMY BUHOJICITUIO, HA HAIIl B3TJIS],
HEOOXOIUMBI CIIEAYIOIINE [IarH:
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- pazpaborKka 1 IpUHATHE O0IIeH KOHLIENIINY Pa3BUTHI BHHOTPAIapCTBa ¥ BHHOJCIHA B YKpauHe,
KOTOpasi IOJKHA MTPEyCMaTPUBATh, B YACTHOCTH, CO3IaHUE U HEYKOCHUTEIBHOE COOTIOICHNE HAyYHO
00OCHOBAaHHBIX JOJTOCPOYHBIX MPOrpaMM Pa3BUTHS BUHOTPaJapcTBa W BUHOAETHUS C YUETOM
tpeboBanuii BTO;

- COBEPIICHCTBOBAHUE MEXAHU3MA T'OCYIapCTBEHHOMN IOAJEPKKH BUHOJEIBUECKOM OTpaciu, B
TOM 4HUCJE B BUJIE JIBIOTHOTO KPEAUTOBAHUS NMPEANPUATHN, OCYIIECTBISIOIINX 3aKJIAJKy HOBBIX
BUHOI'PAHUKOB U PEKOHCTPYKLHUIO CYLLECTBYIOLINX;

- BHECEHHE U3MEHEHHH B 3aKOHOJATEIbHYIO 0a3y CTpaHbl, KOTOPBIE YUUTHIBAIH Obl HHTEPECHI TOCY-
JlapcTBa M BCEX MpECTaBUTENCH OTPACIH, a TAKKE OTBEYaTH Obl BBICOKMM TPeOOBAaHMSIM BPEMEHHU;

- yperynupoBaHHe Ha 3aKOHOAATeIbHOM YPOBHE YKOHOMUUYECKH 000CHOBAHHOM CTOMMOCTH JIMLIEH3UU
Ha TPaBO ONTOBOH TOPTOBJIH aJIKOTOJIBHBIMH HamUTKaMu ¢ AuddepeHnmanyeil B COOTBETCTBHH C
TOIOBBIMH 00BbeMaMH TPOU3BOJICTBA BHHA U3 COOCTBEHHOTO BHHOTPAJIA.

U, xoHEUHO ke, 10 HallleMy MHEHHI0, HEOOXOMMO KaK MOKHO OBICTpee BOCCTAHOBHUTD YIICHCTBO
VYkpaunbl B MexayHaponHOH opraHu3anuy BuHorpaaapctsa U BuHa (MOBB), uto B mepcrexrue
MOIJIO OBbI MO3BOJMUTH CTPAaHE HE TOJIBKO BBHINTH HA HOBBIH YPOBEHb B Pa3BUTHH BHHOIEIHS, HO U
COCTABUTh KOHKYPEHLIHIO BEIYIUM BHUHOJEIBYECKUM IOCYNapCTBaM MUpa.
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SISTEMELOR ELECTRICE
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Abstract. The operation of electrical systems is influenced by a number of arbitrary factors, causing a
significant number of refusals and interrupting electricity supply to consumers. The key problem of these
systems is to increase the reliability of their functioning and to ensure the continuity of quality energy supply to
consumers. Determining reliability indices and their statistical evolution during the operation period enables to
establish the factors with significant influence on the quality and continuity of the energy supply and allow to
develop the mechanism of ensuring consumers with quality energy. The paper is devoted to the analysis of the
reliability level of electrical systems based on the assessment of core indices regarding the continuity and
statistical evolution of refusals caused by different factors of influence.

Key words: Power supply systems; Functional reliability; Arbitrary factors; Reliability indices.

Rezumat. Procesul de functionare a sistemelor electrice este influentat de o serie de factori cu caracter aleatoriu,
care provoaca un numar semnificativ de refuzuri si intrerup furnizarea energiei electrice consumatorilor. Problema-
cheie a acestor sisteme este sporirea fiabilitatii de functionare si asigurarea continuitatii alimentarii consumatorilor
electrici cu energie de calitate. Cunoasterea indicatorilor de fiabilitate si evolutia lor statistica pe perioada de
exploatare ofera posibilitatea determindrii factorilor cu influentd semnificativd asupra calitétii si continuitdtii alimentarii
cu energie electrica si permite elaborarea mecanismului de asigurare a consumatorilor cu energie de calitate. Lucrarea
este consacrata analizei nivelului de fiabilitate a sistemelor electrice In baza aprecierii indicatorilor fundamentali de
continuitate si a evolutiei statistice a refuzurilor conditionate de diferiti factori de influenta.

Cuvinte-cheie: Sisteme de alimentare cu energie electrica; Fiabilitate de functionare; Factori aleatorii; Indicatori
de fiabilitate.

INTRODUCERE

Sistemele electrice actuale de transport, distributie si alimentare cu energie electrica au un grad de
complexitate foarte Tnalt §i sunt amplasate pe arii extinse, in diverse zone geografice. Conditiile de
mediu specifice oricérei regiuni influenteaza nemijlocit procesul de functionare a elementelor structurale
ale sistemelor electrice (Popescu, V. 2013; Secui, D. 2008).

Problema primordiald in asigurarea continuitatii si calitdtii alimentarii cu energie electrica a
consumatorilor este sporirea fiabilitatii sistemelor electrice i a echipamentelor ce sunt parte componenta
a lor. De nivelul de fiabilitate a acestor sisteme depinde atat efectul economic, cat si cel social al
alimentarii cu energie electrica a tuturor consumatorilor, inclusiv a celor din sectorul agrar (Ardeleanu,
M. 2007; Munteanu, F. 1999).

La etapa actuald, in sistemele electrice se produce un numar mare de refuzuri care reduc considerabil
siguranta si calitatea alimentarii cu energie electrica. Pentru sporirea nivelului de fiabilitate a sistemelor
electrice si a continuitatii alimentarii consumatorilor este absolut necesar a cunoaste evolutia indicatorilor
de fiabilitate pe durata de exploatare si toti factorii de cauza a refuzurilor frecvente si a comportamentului
lor statistic. Cunoagterea acestor fenomene ofera posibilitatea de a prognoza sigur aparitia acestor
evenimente, fapt care permite elaborarea mecanismului de asigurare a indicatorilor normati de fiabilitate.

Aceasta lucrare are ca scop analiza nivelului de fiabilitate a sistemelor electrice din Republica
Moldova in baza indicatorilor fundamentali de continuitate i a evolutiei statistice a refuzurilor in
functionare, conditionate de diferiti factori aleatorii.

MATERIAL SI METODA

Cercetarile s-au realizat n baza sistemelor electrice de transport, distributie si alimentare cu energie
electrice a consumatorilor din diferite zone geografice ale Republicii Moldova. Pe durata efectudrii studiului
au fost monitorizate toate situatiile de avarie care au avut loc in sistemele electrice. A fost inregistrata si
analizatd informatia statistica cu privire la fluxurile de intreruperi in alimentare cu energie electrica a
consumatorilor, programate si neprogramate, care au avut loc 1n aceastd perioada in sistemele cercetate.

Folosind metodele de procesare statisticd au fost estimati §i analizati indicatorii fundamentali de
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fiabilitate a alimentarii cu energie electrica si au fost procesate toate refuzurile inregistrate in procesul de
monitorizare a acestor sisteme. S-au utilizat metodele de procesare statistica, deoarece in procesul de calcul
se pot lua 1n consideratie o serie de factori, foarte importanti, cu caracter aleatoriu, ce au o influenta semnificativa
asupra nivelului de fiabilitate pe durata de exploatare (Popescu, V. 2013; Erhan, T. 2012).

in figura 1 se prezinta schema structurald a unui subsistem electric cercetat, selectat arbitrar, din

ansamblul de sisteme examinate.
'
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Figura 1. Schema structurald a unui subsistem electric cercetat

REZULTATE SI DISCUTII

Rezultatele cercetarilor au scos in evidenta indicatorii de continuitate, dintre care, In analiza finala,
pe prim-plan au fost pusi fluxul refuzurilor neprevazute (w, ), fluxul deconectarilor planificate (o)p) si
fluxul intreruperilor de manevra (o_), ale caror valori sunt prezentate in tabelul 1.

Acesti indicatori permit aprecierea nivelului de siguranta in functionare a sistemelor electrice si a
continuitatii procesului de alimentare cu energie electrica a consumatorilor. Valorile obtinute in baza
cercetarilor efectuate indica o deviere semnificativa a indicatorilor monitorizati de la valorile normate
in corespundere cu actele si rigorile privind asigurarea nivelului de fiabilitate.

Analizand rezultatele obtinute, se poate constata ca utilizarea metodelor de procesare statistica
ofera posibilitatea de a obtine indicatori care permit determinarea nivelului real de fiabilitate a sistemelor
de distributie a energiei electrice pe toata durata de exploatare examinata.

De asemenea, metodele de procesare statisticd permit determinarea probabilitatii de refuz a sistemului
sau sperantele matematice pentru diversi indicatori de fiabilitate si pentru fiecare nod al sistemului.
Indicatorii de fiabilitate stabiliti prin metode de procesare statistica reflectd o estimare mai buna a
riscului de defectare, in comparatie cu cei calculati prin alte metode, datorita faptului ca iau in consideratie
toate situatiile posibile, pentru orice structura a sistemului.

Determinarea acestor indicatori pentru sistemele contemporane constituie o problema destul de
dificila datorita faptului ca, actualmente, aceste sisteme dispun de structuri cu un grad de complexitate
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Tabelul 1. Principalii indicatori de continuitate ai sistemelor
cercetate in perioada examinatd

. . Fluxul intreruperilor

Sistemul | Subsistemul o % o % o % Total %
1 1 25 6,0 16 32 12 3,3 53 472
2 23 6,3 36 7,1 27 7,4 87 6,9

3 34 8,0 35 6,8 17 4.7 86 6,8

4 26 6,7 17 33 15 4,1 58 4,6

5 5 1,4 27 5,3 2 0,5 33 2,7

TOTAL 113 29,5 131 25,7 73 20,2 317 25,2

2 1 8 2,2 20 3.8 7 1,9 34 2,8
2 15 3,8 7 1,4 6 1,6 28 2,2

3 12 3,2 15 2,9 1 0,3 28 2,2

4 24 6,4 36 7,0 15 4.1 76 6,0

5 8 2,2 7 1,4 3 0,8 18 1,4

TOTAL 67 17,8 85 16,5 32 8,8 184 14,7

3 1 24 6,2 50 9,8 20 5,5 93 7,5
2 28 7,3 30 5,9 22 6,0 80 6,3

3 22 5,6 28 5,6 14 3,8 64 5,1

4 23 6,2 56 10,9 5 1,4 85 6,7

TOTAL 97 25,4 164 32,1 61 16,8 322 25,6

4 1 40 10,4 44 8,0 134 36,7 217 17,2
2 11 2,5 25 4.9 20 5,5 56 4.4

TOTAL 51 12,6 69 13,6 154 42,2 273 21,6

5 1 9 2.3 13 2.5 8 2,2 31 2.4
2 13 3,4 20 39 11 3,1 44 3,5

3 19 4.8 15 2,9 19 5,2 53 472

4 15 3,8 14 2.8 6 1,7 36 2.9

TOTAL 56 14,5 62 12,3 44 12,1 164 12,9

foarte inalt. Pentru a simplifica modul de calcul, indicatorii de fiabilitate ai sistemelor complexe pot fi
determinati in baza descompunerii lor in subsisteme, acestea Insa trebuie sd oglindeasca stabilitatea
calitatii de functionare a sistemelor 1n Intregime.

In procesul de apreciere a fiabilitatii sistemelor electrice trebuie sa se tind cont de schema generala de
alimentare cu energie electrica, de configuratia retelelor si in mod obligatoriu de fiabilitatea de functionare
a elementelor componente. Avand in vedere cerintele specifice fiecarui sistem, stabilirea gradului de
siguranta in functionare se efectueaza in baza indicatorilor corespunzatori caracteristicilor acestor sisteme,
fiindcd de multe ori sperantele matematice ale indicatorilor de fiabilitate sunt teoretic corecte, dar
cunoasterea lor nu este Intotdeauna suficienta pentru a determina nivelul concret de fiabilitate.

E necesar de mentionat ca indicatorii calculati caracterizeaza fiabilitatea sistemelor electrice pe
durate mari. in procesul de analizi a problemelor ce tin de aprecierea tehnico-economici a fiabilitatii
lipseste necesitatea examinarii indicatorilor pe intervale mici de timp. Anume din aceste considerente
unele stéri primare ale elementelor componente pot fi neglijate. Analiza indicatorilor respectivi trebuie
efectuata la intervale de timp ( A7 ) destul de mari, utilizdndu-se 1n acest scop metodele de procesare
statistica, in functie de starile elementelor. In aceste cazuri, determinarea indicatorilor de apreciere a
fiabilitatii se poate efectua prin elaborarea unui algoritm de operatii simplificate, dar in corespundere
absoluta cu cerintele tehnico-economice actuale (Popescu, V. 2014).

CONCLUZII

In procesul de exploatare a sistemelor electrice pe durate mari de timp nivelul de fiabilitate a
sistemelor poate fi evaluat pornind de la stabilirea indicatorilor fundamentali de continuitate a alimentarii



86 Victor Popescu, Viorel Rotari, Aprecierea nivelului de fiabilitate a sistemelor electrice (83-86)
Stiinta agricold, nr. 1 (2015)

cu energie electrica. Acesti indicatori pot fi determinati analitic, prin metodele de procesare statistica,
in dependenta de evolutia lor pentru o anumita perioada de timp.

Rezultatele obtinute cu privire la valorile indicatorilor fundamentali de fiabilitate estimati in baza
monitorizarii fluxurilor de Intreruperi din sistemele electrice indica o deviere semnificativa de la valorile
normate In conformitate cu actele si rigorile privind asigurarea nivelului de continuitate si calitate a
energiei electrice.
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METOOUKA PA3PABOTKW YHU®ULUUPOBAHHOWU CUCTEMBbI
ANMEKTPOOBOPYAOBAHUA SHEPIOCBEPEIAIOLWUX
TEXHONOIMMYECKUX NIMHUA OBPABOTKU MOJIOKA

JI.®. BOJIKOHOBHY!, M.I' KYIIIHUP', A.J1. BOJIKOHOBHY',
B.E. C/IMIIEHKH?, O.I. CTEIIKA', H.H. KHPUAK', A.T. I1OIIA’
Tocyoapcmeennviii Aepapnuiii Ynusepcumem Mondoewt’,

Axaodemus Tpancnopma, Ungopmamuxu u Kommynuxayui’

Abstract. The paper presents the development of a synthesis methodology for the unified system of electrical
equipment of energy-saving technological lines for milk processing, which consists of three stages. The first
stage is focused on the research of the technological lines for milk processing as an object of control. At the
second stage the synthesis of the electrical equipment system is performed, and at the third stage, the construction
of the generalized control algorithms is carried out for single-type groups of operating mechanisms within one
investigated technological system. The proposed method allows to substantiate and develop a flexible electrical
equipment system according to the block-modular principle without redundant nomenclature and taking into
account the operating features of this system and the possibility of its adjustment, at the stage of design, when
changing the technological challenges.

Key words: Object of control; Operating mechanisms; Synthesis of electrical equipment system; Unified blocks.

Pedepar. B cratbe pa3paborana MeTOIMKa CHHTE3a YHUDUIIMPOBAHHON CHCTEMBI 3JICKTPOOOOPYIOBAHUS
9HEpProcOEperaroiux TEXHONOTHYESCKHUX JIMHUIA 00paOOTKH MOJIOKA, COCTOSIIAs U3 TpeX ATarnoB. Ha mepsBoM atamne
MPOBOJAUTCSI KCCIICAOBAHNUE TEXHOIOTHUECKHX JIMHUH 00pabOTKK MOJIOKa Kak 00beKTa yrpasienus. Ha Bropom
JTare OCYLIECTRISCTCS CHHTE3 CHCTEMbI AIIEKTPOOOOPYIOBAHHS, & Ha TPETHEM 3TAIle OCYIIECTBISAECTCS TOCTPOCHUE
0000IIEHHBIX AITOPUTMOB YIPABIICHUS TSl OJJHOTHITHBIX TPYIII UCTIONHUTENBHBIX MEXaHU3MOB BHYTPH OTHOM
paccMaTprBaeMoil TEXHOIOIHYECKOH CHCTeMBI. [IpeaiokeHHbIi METO TO3BOJISIET 0O0CHOBATh U pa3padoTaTh
TUOKYI0 CHCTEMY BJIEKTPOOOOPYIOBAHUS MO ONIOYHO-MOIYTHHOMY MPUHIUNY 0€3 HOMEHKIATYpHOH
H30BITOYHOCTH C y4ETOM (DYHKIMOHATBHBIX OCOOCHHOCTEH JaHHON CUCTEMbI M BO3MOYKHOCTH €€ MIepeCTPONKH
Ha CTaJIMK TPOSKTUPOBAHMS TPU M3MEHEHHH TEXHOIOTMYECKHX 3a]1a4.

KiuwueBbie caoBa: OO0bekT ynpaBieHus; VcnonHuTeapHble MexaHU3Mbl; CHHTE3 CHUCTEMBI
ANIEKTPOOOOPYIOBAHNUS; YHUPHUIIUPOBAHHBIC OIOKH.

BBEJIEHHUE

TexHonorn4eckre IMHUN 00pabOTKHI MOJIOKA B HACTOSIILICE BPEMSI IOTIOTHSIOTCSI HOBBIMH TEXHUYECKUMHU
CpelCcTBaMU W KOMIUIGKTAMH OOOpYAOBAaHUSA JUISl pealn3allid HOBBIX BBICOKOD((EKTHUBHBIX
TEXHOJIOTHYECKUX TPOIECCOB, 00ECIIEYNBAIOIINX YAYUIICHHE YKOIOTMYECKNX, dSHEPTeTHUECKIX H
9KCIUTYaTAIllIOHHBIX XapakTepucTUK. K 3THM cpencTBaM OTHOCATCS dHEprocOeperaromme CHCTEMBI,
AKKyMYJISITOPBI €CTECTBEHHOTO M HICKYCCTBEHHOTO XOIO/IA, PEryITHpyeMble CAMOHACTPAaNBAIOIINECs 3BEHbS,
MO3BOJSIFOLIME B MAKCHMAJIbHOM CTETICHH YUWTHIBATH CIEIU(HKY CEITBCKOXO3SCTBEHHBIX MPOIIECCOB,
XapaKTepr3yeMbIX OOJBIINM KOMHUECTBOM (haKTOPOB M CE30HHBIX U3MEHEHHH. JTO CYILIECTBEHHO M3MEHSIET
CTPYKTYPY U P&KHUMBI pabOThl TEXHOMOTHYECKHX JIMHUH, CTPYKTYPY CHCTEMBI AJ1eKTpoodopynoBanus (C3),
nepedeHb KOHTPOIMPYEMBIX W PEryIUpyeMbIX MapaMeTpoB Iporecca o0pabOTKU, MEeMEHTHYIO 0a3y u
xapaktep QYHKIIMOHATBHBIX CBsi3el Mex Ty HuMH. [ToaToMy cTpykTypa CO TEXHONOrMIeCKHX JIMHUIA 3aBUCHT
OT 3HAUUTEIIFHOTO KONMMYECTBA (DAKTOPOB, MPUHSTON TEXHOIOTUH, 30HAJIBHOTO pachoiokeHus (GpepMsl,
HaJTYHs1 KOHKPETHOTO 000PYI0BaHMUS, ApXUTEKTYPHO-TUIAHUPOBOYHBIX PEIICHHUH U T.]I.

Crpykrypa CD TEeXHOIOTHYECKUX JITHUH 00pa0OTKN MOJIOKA CYIECTBEHHO OTIUYAETCSI OT JAPYTHX
TEXHOJIOTHUECKUX JIMHUHN B )KUBOTHOBOICTBE. OIHUM M3 IIaBHBIX OTJIMYUTENBHBIX (PaKTOPOB SIBIISIETCS
MHOTOBapHAaHTHOCTH (YOPMUPOBAHMS JIMHHUH Pa3THYHBIM 000pYIOBaHUEM, OTCYTCTBHE CTaOMIIbHON
uX KoMIuiekTanun. CylecTByonre METoAbl 1 METOANKNA 000CHOBaHUS, TOCTPOCHHUS U YHH(PHUKALIUN
3IIEKTPOOOOPYIOBAHHS [TPEAYCMATPUBAIOT B OCHOBHOM CHHTE3 OJHOYPOBHEBOI CHCTEMBI YIIPaBICHUS
n yaudukamu C3, cocTosIIeH U3 OAHOTATHBIX HU3KOBOIBTHBIX KOMIUIEKTHBIX YCTPOWCTB YITPAaBICHHS
(HKY), oTnuvaronmxcs TOJbKO CXEMHOU peanu3amnuell M 3JIEMEHTHON 0a30i. DTO MPUBOIUT K
HOMEHKJIaTYpHOH W TapaMeTpHuyeckoil n30srouHocTH, Tak kak HKY paccmarpuBaercst kak 0cCHOBHOMH
CTPYKTYpHBIH 35iemenT CO. Kpome Toro, 3T METO/IbI M METOJTUKY OTPAHUYUBAIOTCS BHYTPHUCHCTEMHON
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yHUQUKapei, T.e. cpaBHeHreM pazanyabix HKY 1o xputeputo B3anmHoil yanukanun (BonkoHosud,
JI., Mycun, A., Bonkonosud, A. u ap. 2007).

PaspabatriBaemas crpykrypa CO B 11000M BapuaHTe JIOJKHA 00ECIIEUMBAaTh B3aUMOCBSI3b BCEX
3BEHBEB, MX (PYHKIMOHMPOBAHNE KaK B aBTOHOMHOM PE&XHME, TaK U B COCTABE JIMHHUU Pa3IHIHON
CTPYKTYPBI C BHICOKMM YPOBHEM aBTOMATH3allUH, YHU(PHUKAINH, HAISKHOCTH U uHTerpanuu HKY,
o0nanarh (PyHKIIMOHAILHOM 1 KOHCTPYKTHBHOM B3aMMO3aMEHSIEMOCTBIO, HCITOTb30BaTh OCCKOHTAKTHBIC
3JIEMEHTBl 1 MHKPOCXEMBI C BHICOKMM YpOBHEM HMHTErpanuu. B mpakTuky pa3paOoTku yHUDHUIIH-
poBaHHOW CD NOMKHBI MHUPOKO BHEAPSATHCS MPOTPAMMHO yIpaBisieMble YHUBEpCalbHBIC
MHKPORJIEKTPOHHBIE YCTPOHCTBA — MUKPOIIPOLIECCOPHI, MUKPOAJIEKTPOHHBIE OTIePaIlHOHHBIE YCHIIUTENH,
MHKPOCXEMBI ISl 3allOMHHAIONIUX YCTPOHCTB aHAIOTO-IU(POBHIX M IU(PO-aHATOTOBBIX
npeoOpazoBaTereil. OTO MO3BOIUT OCYIIECTBUTH BBHICOKHI YpOBEHb aBTOMAaTH3allMH, P KOTOPOM
y4dacTHe omepaTopa OyAeT 3akiiyYaThCs JUIIb B MEPHOAMUYECKOM KOHTPOJIE 32 XOJIOM
TEXHOIOTHYecKoro mpotiecca. [Ipu 3ToM, HEOOXOAMMO pa3padoTarh OIOYHO-MOAYABHBIN MPUHIIHIL
noctpoennst CO H crienualbHONH METOIMKH ee CHHTe3a PU 000CHOBAHUH OCHOBHBIX MTapaMeTPOB.

MATEPHUAJI U METO/bI

Jnst o00ocHOBaHUSI M CHHTE3a YHUPHUIMPoBaHHOH CD B COOTBETCTBUHU C OJIOYHO-MOIYIBHBIM
MPUHIIUIIOM pa3paboTaH alrOpuTM, MPEACTaBICHHBIN Ha pHC. 1.

PE3VIIBTATBI U OBCYXKJIEHUSA

Ha niepBom sTare mpoBomuTCst MCCIeIOBaHIE TEXHOIOMMIECKOH JINHUH 00Pa0O0TKH MOJIOKa KaK OOBEKTa
yIpaBJeHHs, KOTOPOE MPEILyCMaTPUBAET MOCTPOCHHE MATEMAaTHYECKUX MOJEJeH M MCCleJOBaHNE
MaTepuabHbIX TOTOKOB JINHMHU, BPEMEHHBIX, SHEPIeTUUESCKUX PSKHUMOB PA0OTHI CHCTEMBI, PACIIPE/IeIICHHE
3aTpat pabouero BpeMeHH oriepaTtopa Ha yIpaBJieHHe JIMHHUEH, onpe/ieNieHne yiepooB npu oTkazax CD, a
TaKkKe BIUSHHE PEXKHMOB PabOThl CUCTEMbI 3JEKTPOOOOPYIOBAaHMS Ha TOKa3aTelu KadecTBa
o0pabatbiBaeMoro Mosioka. Ha OCHOBaHMM TPOBEICHHBIX HCCIIGIOBAHMN TEXHOIOIMYECKON JMHHH
00paboTKH MOJIOKA KaK 00bEKTa yIpaBlIeH s ONPEAENseTcs epedeHb KOHTPOITHPYEMBIX U PErYIIUPYEMbIX
rapaMeTpoB Tpoiiecca 00padOTKH, Ha OCHOBE KOTOPBIX CTPOUTCS (DYHKITMOHAIBHAS CXeMa aBTOMATH3aIUH
TexHonmoruueckoi uHuu. [lo umerorumces mannabiv (Loit, FO. 1998.), Ha 3TOM 3Tare enecoodpasHo
MPOM3BOMIUTE pa3/elieHue 00bEKTa YIpaBJICHUsI Ha OTICIbHBIC 3BCHBS, a EKTPOOOOPYIOBaHUS — Ha
(YHKIHOHAITBHBIE Y3761 (CyOOIIOKH ), KOTOPBIE CITY’KaT OCHOBOM JJI pa3pabOoTKy cXeM YHU(HITUPOBAHHBIX
CyOOJIOKOB U KOHCTPYKTHBHBIX 010K0B (HKY) CD 17151 Bcex THIIOB JIMHHMIA.

Pa3paborka u cucremarusanus ajiropuTMoB ympasiieHus cy06iokoB u HKY HaumHaercs c
pasacicHusd 06’beKTa YIIpaBJICHWA HA TUIIOBBIC YYaCTKU, UMCIOIIUEC aHAJIOT'MYHBIC KOHTPOJINPYEMBIC
Y peryJrpyeMblie apaMeTphbl, AUana3oH UX PeryJIHupOBaHHs, @ TAKKE PEKHUMBI Pa0OThI. DTO TIO3BOJISIET
OCYyHIECTBUTH KHaCCI/I(bI/IKaHI/IIO 3BCHBLCB 110 BBLIACIICHHBIM IMpPU3HAKaAM W pasACiCHUC UX I10 TUILY
HUCIIOJIHUTCIBbHBIX MEXAaHU3MOB. HGHGHI/IG OCYHICCTBJIACTCA 10 CICAYIONIUM KﬂaCCI/Iq)I/IKaHI/IOHHBIM
MpHU3HAKAM: IPUHIUITY ACHCTBUS, MapamMeTpaM dJIEKTPONPUBO/IA, YCIOBUSAM (YHKIMOHHUPOBAHUS,
croco0y peryJupoBaHus, MPOU3BOIUTEIBHOCTH, BUIY YIPAaBJICHHUS U T.I. B cOOTBETCTBHU C
06OCHOB3HHI)IM NEPEYHEM KOHTPOJIUPYEMBIX U PETYIIMPYEMbBIX ITApaMETPOB, IMAlla30HOB NX U3MCHCHUA
" pEryjinpoBaHus, a TAKKE TEXHUYCCKUX CPEACTB, OTpaAKAIOIMIUX COCTOIHHUE 06’beKTOB YIIpaBJICHUA U
q)yHKHI/IOHaHLHLIX CXEM aBTOMAaTU3allMv, CUHTE3 aJITOPUTMOB YIIPABJICHHA 3BCHLCB JIMHUN U UX
HUCIOJIHUTEIIBbHBIX MEXaHU3MOB ITPOBOAUTCA 1A 060pyZ[OBaHI/I$I TUTIOBBIX YHaCTKOB paCCMaTPpHUBACMbIX
JIMHHIA, BBITIOJHSIOLIMX CIIGAYIOIINE TEXHOJIOMMYECKUE OTIepallii: BBIBEJICHUE MOJIOKA U3-T10/] BAaKYyMa;
MpUeM, YUeT U Mepekadka MoJIOKa Ha 00paboTKy; OXJIaXICHUE MOJIOKA; BBIPAOOTKA X0JI0/1a; XPaHEHHE
MOJIOKA; y4eT U BbIIada MOJIOKa ¢ ()epMbI; IIPOMBIBKA MOJIOYHOTO 00OPYIOBaHUSI.

Ha Bropom stamne npoBoautcs cuHte3 CO (JIOTHYECKUM CHHTE3), B PE3yJbTare KOTOPOro OCY-
HIECTBJIACTCA MOACIMPOBAHUEC NUCKPETHLIM YIIPABJICHUEM U COCTABJIAIOTCA aJITOPUTMBI YIIPABJICHUA
3BEHBSIMH JIMHUH U CTPYKTYpHBIE (OpMyIbI (JIorudeckue GpyHKINM) ¢ GopMaIrn30BaHHOH 3alHChIO,
peanu3yronme 3aJaHHbIe YCIOBUS paboThl 000pPYIOBaHHS B COOTBETCTBHH C TEXHOJIOTHYECKUM
mporeccoM 00paboTKK MOJOKa.

MonenupoBaHue AMUCKPETHOTO YHNPABJICHUS TEXHOJOTHYECKHM IIPOIECCOM 3BEHA M €ro
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Hceenenorante TeXHOIOTHYECKOM JTHHHH
KaK 00%eKTa YIIPaRIIeHHT

Hccnegoparme Hc¢cnenonartie Hccnmenoparnie Hccnenopartie
BpeMeHHBIX MaTepHATTLHBIX yirepbos SHepPreTHYeCKHX
peXKHMOB PaboTH TMOTOKOB TIPH OTKazax peskHMOB paboTst
CHCTEMEI CHCTCMEI CHCTEMEI CHCTEMEI

Hecnegorariie BIHSIHHIS
peskumos pabortsr CO
Ha KayecTBO MOJIOKa

Hecnegorarme 2aTpar
pabouero BpeMeHH
HA yIIpaBIleHHe JTHHHelt

DopumHporaHHe KoMITIEKCa KOHTPOJHPYEMBIX H PeryIHpyeMBIX ITapaMeTpoR Ipoliecca
00paboTKH MOTIOKa

!

PaspaloTka pyHKITHOHAIBHOM CXeMBI aBTOMATH3aIHH 3HeprocOeperaromiei
TEXHOIOTHYeCKOH TTHHIH

!

Pasperneritie 00k eKTa YIIPARIIEHH HA OT/IE/IEHEIE 3BEHBA H HCITOIHHTETEHbIE MEXAHH3MBL,
a AMeKTPoo6OPYAORBAHMA — Ha QPYHKIIMOHATEHEIE Y3IIhI

|

(dopmHpoBaHHe YCIIOBRHI paboThI HCTIOITHHTETFHEIX MEXAHH3MOE 3BeHEER TEXHOJIOTHUeCKOH
IHHHH 00paboTKH MOIIOKa

!

CocTraplIeHHe CIIOBeCHBIX AMMOPHTMOE VIIPABIICHH A, C/IOBAPA BXOJHBIX, ITPOMERKYTOUHEIX H
BREIXOJHEBEIX CHTHAIIOE HCTIOIMHHTEIIEHEIX MeXaHIH3IMOE

|

I CocTaBneHHe TaﬁJIP[L[ COCTOIHII 1 AHATpaMM TAKTOR l

v

I (Dopmam{:;au;m[ CIIOBeCHBIX aJll'OPHTMOE YITPpABJIeHHA l

¥

I MP[[{F[MI{BHJ_U‘IH H OIITHMH3AIHA allTOPHTMOE YITPpABIIeHHA I
v

Vindrraimpa 1 GopMHpOBaHHe pPaIHOHATLHOTO Habopa
THITOBBIX AllTOPHTMOB YITpaBIIeHHA cyOOIOKOB

)
Bu1Gop sneMeHTHORH Gasbl H pa3zpaboTKa MPHHLHITHAIBHBIX CXEM
VHHHIHPOBAHHBIX CYy0GI0KOR
)
I D opyvrporanie amsTepHAaTHEHOTO Habopa cyGGmnoxor (AHC) l

'

I BrrGop onrHMamsHOTO BapHAHTA YHHHITHPOBAHHEIX CYOOIOKOB 10 ITIPHHATOMY KPHTePHIO l

¥

Br160op KOHCTPYKTHRHOT 62351 H KOMITAHOBKA YHH(
KOMITIEKTHBIX yeTpokcers yripasients (H

!

DOpPMHPOBAHHE CHCTEMBI 3ITEKTPO0 0OPyA0BaHHA 3Heprocieperalel TeXHOIOTHYeCKOH
JITHHHH W3 YHHQHIHPORAHHEX H

OBAHHBIX HHIKOBOIIETHEBEIX
3BCHbEB

Puc. 1. Anroputm 060CHOBaHHS U TOCTPOCHUS OIIOYHOM IBYXYPOBHEBOH YHH(PUITUPOBAHHOI
CHCTEMBI JIEKTPOOOOPYIOBAHUS TEXHOIOTUYCCKUX JIMHUN 00pabOTKH MOJIOKA

HCIIOJIHUTENbHBIMA MEXAHU3MAMH OCYILIECTBIIETCS IIPU MEPEXOJE U3 OJHOIO COCTOSIHUS B JIPyroe
(yck, mepexo U3 OTHOTrO pabouero pexxuMa B APYToH, yIpaBiieHHe pH aBapUIHBIX CUTYalUsX U
T.1.). [Ipu TOM, MaTeMaTH4ecKuil anmapar, UCHOMb3yeMbli U OMHCaHUsl YCIOBHH mepexona U3
OZTHOTO COCTOSIHUSI B APYTo€ W IMOCIENOBATEIBHOCTH PA0OTHI JIEMEHTOB CHUCTEMBI YIpaBJICHUS,
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OTJIMYAETCs OT MAaTEeMAaTHYeCKOro armapara, MCIONb3yeMOro Ui OIMHMCaHus padOThl CUCTEMbI B
PEKUME HEIIPEPLIBHOI'O YIIPAaBJICHUS. CocTosiHHE DJIEMEHTOB CHUCTEMBI U YCJIOBHA UX IIEPEXOJa B
JPYToe COCTOSTHHE OMTUCHIBAIOTCS CIIOBECHO M B CUMBOJIAX aJIre0pbI JIOTHKKA. MaTeMaTHYeCKy 0 MOJICITh
MO)KHO MTOTYYUTh U3 Tpada COCTOSHUIT €¢ HIIEMEHTOB, OJIHAKO JIOTHYECKHE (PYHKIIMU YaCTO MOTyIat0TCs
CIIOKHBIMH. J[71s1 oTydeHns OKOHUATENbHOr0 BUAA JIoTrHUecKor (pyHKIINH, 10 KoTopol opmupyercs
NPUHIUITHATBHAS CXEMa YCTPOICTBA yIpaBICHHsI, HEOOXOIMMO MPOJIEIaTh CIIOKHBIE TPEo0Opa3OBaHMUS
€C MMEPBOHAYAJIbHOI'O BUIa U MMOJIYYUTH BBIPAXKECHNE C MUHUMAJIbHBIM KOJIMYCCTBOM 3JICMCHTOB (I)yHKHI/Iﬁ
Ecnu ¢ynkums cocrout u3 3-4 BXOMSIMX MEPEMEHHBIX, TO, HCIONbB3Ys MpaBuia MpeoOpa3oBaHus
JIOTMYECKHX BBIPAYKEHHUH, MOYKHO TTOJTYYHTh MUHIMH3UPOBAaHHBIH aJITOpUTM ynpasiieHusL. [Ipu G6ombiiem
YHCIIe TICPEMEHHBIX MPEoOPa30BaHUS CTAHOBATCS TPOMO3IKMMH. B 3TOM ciiydae 1enecoodopa3Ho
KCIOJIb30BaTh MAIIMHHBIC METO/IBI MUHUMU3AIIUH JIOTHYECKUX (PYHKITHIA. BBI0Op KOHKpETHOTO METOa
CHHTE3a BO MHOTOM 3aBHCHT OT IEPBOHAYAJIbHON MaTeMaTH4eCKOW MOJIENH, KOTopas OTpa)kaeT
BO3MOYKHBIE COCTOSTHHSI B XOJI€ BBITIOJIHEHUSI TEXHOIIOTMYECKOTO rporiecca. [103ToMy, pu ee mocTpoeHn
HE0OXOIMMO BCECTOPOHHEE U JICTAITbHOE H3YUCHUE Pa3IMYHbIX COCTOSIHHIN M YCITOBHH (DYHKIIMOHUPOBAHHUS
3BC€HA U €ro UCITOJIHUTCIIbHBIX MEXaHU3MOB, KOTOPBIC NOJIKHBI 6I)ITI) MpeACTaBJICHLI B q)OpMaHI/I?)OBaHHOM
BHJIE, C UCIIONb30BAaHUEM TaOIUIIBI COCTOSTHUM 3JIEMEHTOB M TpadHKOB.

OCHOBHBIMH 3TarlaMH JIOTUYECKOrO CHHTE3a SIBJISIFOTCSL:

— aOCTpaKTHBIH CHHTE3, BKITIOYAIOIIHIA B Ce0s1 BCE OIepalvy OT CJIOBECHON (hOPMYITHPOBKH YCIIOBHIA
paboThI OJIOKOB JIO TOCTPOCHUS TAOIHUI] COCTOSIHHIA,

— CTPYKTYPHBII CUHTE3, BKIIFOYAIOIINI BCE OCTAIbHBIE ONIEPALIUU BILIOTH J10 IIOCTPOECHUS CTPYKTYpPBI
0JIOKOB, peaJIn3yeMbIX Ha ONPEICIICHHON 3JIEMEHTHOM Oase.

[Ton anropuT™MOM yripaBJieHHsI TOHUMaeTcsi popMaIbHOE MPEANIUCAHUE, HA OCHOBAHUU KOTOPOTO
MOXKHO TOTYYHTh TpeOyeMOoe pelieHUe TOCTaBICHHOM 3a1a41 — QyHKIIMOHUPOBAHUE 3BEHbEB M JINHUH
B 1enoM. COOTBETCTBEHHO, (popMau3alus ajiropuTMa YIpaBiICHHS €CTh MPOIECC YETKOro
MaTeMaTHU4ECKOTO OMKMCAaHUS Mpolecca 00paboTKU MOJIOKA ¢ HEOOXOIMMOM CTEIICHBIO TPUOIKEHUS
K Z[eﬁCTBHTeHI)HOCTH. HpI/IMeHSI)I PaBHOCUJIbHBIC HpeO6pa30BaHI/I$I 1 pas3indHbIC METOIbl MUHUMU3AllUU
aNTOpUTMOB YIIpaBJeHUS B (OpPMaTM30BAaHHOM BHUAE, MOXKHO MONYYHTh CTPYKTYpy OJiOKa,
colepIKaIero MUHUMAIbHOE KOJTMYECTBO JIEMEHTOB PENCHHOro JeHCTBUS, CTPYKTYpa TaKoro 0JoKa
Oyner sBisAThCs onTuManbHoU (MycuH, A., Mapbsaxul, ®., Yueparkus, A. 2012).

OCHOBHBIM CTPYKTYpHBIM 35ieMeHTOM (O1mokom) CO siensiercs HKY, kotopoe peanusyer anroputm
yIIPaBJICHUs BCEMH MCIIOJHUTEIBHBIMU MeXaHu3MaMmu 3BeHa FHKYj cortacHO TpeOyeMOoMy MpoIiecCy.
HKY npencrarmnsier co00# (yHKIIMOHAIBHO U KOHCTPYKTUBHO OOBEITHEHHYIO COBOKYITHOCTh CyOOIOKOB

k

Fukyj= e [F(Y,), F(Y,), F(Y,), ... , F(Y), ... , F(Y))] , (1)

=1
rae Fukyj — anropurm ynpasnenus j -ro HKY; F(Y,) — anroput™ ynpasienus i - rocyo6moka; k —
KonnvecTBo cyoonokoB B j HKV.

Cy00110K siBIIsIETCS1 GA30BBIM DJIIEMEHTOM M MPEZCTABIISET CO00H (PYHKIMOHANBHBIHN Y3€l, HMEIOLINH
3aKOHUYeHHOE cxemHoe pemienue. OH peanusyer snemeHTapHbid anroput™m F(Yi) u BeimonHseT
ONPEIICIICHHYO orepaIyio yrpasienus f(y) wiu gyrakuuto popmuposanus f(P), konrpons f(t), ycunenvs
f(d), npeobpazoBanus curnanos f(z), curnanuzanuro f(h) u 1.1

FCYD= e [£(y,5 ¥ys oo oY oo 5¥)s T (@15 Py o s Py woe s P £ (E, Ly et 08

fd,d, ..d,..,d); f(z,z, ..z, ..,2); f(h,h, .. h,. h).] 2)
rae (yp Yo eee s Y5 eee ’yn); (pp Pys eoe s Pjo wee s Pn); (tp tza see s ti” oo ’tn);(dp dza oo di’ ] dn); (Zp z,
e Zy wey 2)5 (hyy Dy oo hy o B ) - COOTBETCTBEHHO BO3MOXKHBIE 3HAUEHHSI BXOIHBIX NAPAMETPOB
(curHasnos).

Jlanee, Ha OCHOBAHWM BBINICU3JI0KEHHOT0, JIOTUUECKHI CHHTE3 BBIMOJIHSICTCS B CIEAYHOLICH
MOCIIEA0BATEIbHOCTH:

1) popmupoBanue yciioBuii paboThI HCITOJTHUTEIIHLHBIX MEXaHU3MOB 3BEHBEB JINHUU;

2) cocTaBlIeHHE CJIOBECHBIX AJITOPUTMOB YIPAaBJICHHUS M CIOBAPSl BXOAHBIX, MPOMEKYTOYHBIX U
BBIXOJHBIX CUTHAJIOB,

3) cocraBieHUEe TaOIUI] COCTOSHUMN U UarpaMM TaKTOB;

4) hopmanu3zalysi CIOBECHBIX aITOPUTMOB YITPABICHUS;
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5) MEHUMU3a1Ks ¥ ONTHMHU3AIHSI aJITOPUTMOB YIIPABICHHS.

AJITOpHUTMBI yTpaBIIeHHs MepPBOHAYAIbHO POPMUPYIOTCS ICXO/IS M3 YCIIOBHH PabOThl UCTIOMHUTENBHBIX
MEXaHU3MOB 3BEHBEB JIMHUH B BUIE CJIOBECHOTO ITPEANMCAHHS (TEXHIIECKOTO PEIVIaMEHTa), OMPENEIISIOIIETO
MOCIIENIOBATEILHOCTh (DYHKIIMOHUPOBAHHS CPEICTB aBTOMATH3AINH [IPH Pa3IMYHBIX MPOM3BOICTBEHHBIX
cHUTyalusx. Hamidue Takoro mpenmnmcanust sBsieTcsl HeOOXOMUMBIM, HO HEIOCTATOUHBIM /IS pa3paboTKH
CPEICTB JIOMMYECKOrO YIPAaBICHHUS, TaK KaK OHO OOBIYHO COIEPYKUT BBICKA3BIBAHMS, KOTOPbIE MOTYT OBITh
HCTOJKOBAHKI MO-PAa3HOMY W HE IMOTHOCTHIO OTpakaTh BCE HEOOXOMUMBIE YCIOBHS TMepexoia OT OJHOro
pexuMa K apyromy. [lostomy gomkHa ObITh cTporast hopMani3anws, A0MycKaroIas TOMBKO OTHO3HAYHOE
BBITIONIHEHUE BceX TpeOyeMbIXx KoMaHIl. B kadectBe MH(OpMAIMKM O COCTOSHUH SJIEMEHTOB CHCTEMBI
WCIIONB3YFOTCSL CUTHATBI JBYX ypoBHei: 0 1 1. B o01em citydae cocTosiHue 00beKTa B KAXKIBI MOMEHT
BPEMEHU XapaKTepHU3yeTCsl COBOKYITHOCTBIO AMCKPETHBIX 3Ha4eHui 0 mu 1.

CocrosiHME 00BEKTA YIIPABIICHHSI XapaKTepH3yeTcs ABOMYHBIMH 3HaUeHUsIME N rapameTpoB. Uucio
BO3MOXKHBIX cocTosiHMi 00bekTa K = NN-1. [Ipu yBenmmuennu N 3HadeHne K cranoButcst HacTonbko
OOMNBIINM, YTO aHAJM3UPOBATh MX CTAHOBUTCS HEBO3MOXXHBIM. B peanbHBIX jke TEXHOJIOTMYECKHX
mporeccax He BCE COCTOSHHSI UMEIOT MecTo. sl MaTeMaTHYeCKOi MOJIENH Liefiecoo0pa3Ho BEIOMpaTh
Te KOMOWHAIIMK TapaMeTpoB, KOTOPbIE ACHCTBUTEIHHO MOTYT BO3SHHKHYTH B XOJ€ BBITIOJTHEHUS
TeXHONoru4eckoro mnporecca. [loaromy cocraBieHrne MaTeMaTHUECKUX MOJETed CUCTEMBI B IEJIOM
CJIeyeT HaunHaTh C MOZICIMPOBAHNS 1 N3yUEHHS BCEX pealbHO BOSMOXKHBIX CUTYallUH, KaK IITaTHBIX,
TaK M aBapuiHBIX. J[Is HAIIATHOTO MpeAcTaBieHus] (YHKIMOHUPOBAHHUS CHUCTEMBI, KaK MPaBUIIO,
cocTaBisiercs rpad WM repedeHb COCTOSTHUN B InarpaMMbl TakToB. B mporiecce GyHKIIMOHNPOBaHUS
cucrema Moxker umerb K cocrosuuii (S,, S,, S,...Si...SK). Kaxnoe cocrosuue Si xapakrepusyercst
KoMOMHanuen BxonHbix curuanos X, W, W, suyrpennux curnanos (U, U,, V,, V,), npencrapieHHbIx
B BH/JIE€ IBONYHBIX CUMBOJIOB

Wi Wy
X 1 3penol 3BeHO 1 — 7
Uy
Vo | V1 | Y'Y U
1
Omeparop
Si = X1><X2><X3>< ><XnXWl><W2><W3><...><Wm><...><W21><W22><W23><...><W2f><
><u”><u12>< 1.113><...><ut1><...><l.121><l.122><1.123><...><l.12h><V11><V12><V13><...><
XV XV, XV, XV, XXV, =100 K, 3)

rmen, m, f, t, h, d, y — uncia COOTBETCTBYIOLINX CUTHAJIOB, ICHCTBYIONINX B cucTeme. Eciu coctostame
cUCTeMBbl 0e3pa3NuyHO K 3HAYEHHWIO HEKOTOPHIX CHTHAJIOB, TO OHM B 3TOM BBIPAXXCHHH OYIyT
OTCYTCTBOBATb.

Buytpennue cBsasu cucremsl otpaxarorcs ypasuenusmu V,a=f (U)),a=1..h; Vb =1,(U) b
=1 ...y. Maremaruueckass MOJIEJIb CUCTEMBI OyJIeT MPEACTABIATH CO00# Jornyeckyro cymmy S=SSi,
i=1...k. [lomyuennas Takum oOpa3oM MaTeMaTHUECKast MOACb TPOMO3/IKa M HeyAoOHa [T aHAIN3a.

B 3aBucuMoOCTH OT peKUMOB pabOTHI TEXHOIOIMYECKON JIMHUU MHOKECTBO COCTOSTHHM CHCTEMBI
nenecoodpa3Ho pa3OUTh Ha HEelepeceKalonnecst Ml YaCTHYHO MepeceKaronecs MoJMHOKECTBA U
AQHAJIM3UPOBATh UX 110 OTACIBHOCTH. TaKoe MPenCcTaBIeHuE MATEMaTUYECKON MOZIETN COOTBETCTBYET
0JI0YHOMY IIPUHIHITY TOCTPOEHHS 110 (PYHKIIMOHAIEHOMY IIPH3HAKY KaK CaMOW JIMHUH U 3BEHBEB, TaK 1
cucTteMbl yrpasieHud. [locie aHanmu3a paccMaTpUBaeMbIX MOJMHOXKECTB MOXHO paccMaTpUBaTh
WX CBSI3HM MEXKY COOOH M TaKMM 00pa30M CMOJETHPOBATH OJIOUHYIO CTPYKTYPY CHCTEMBI DIIEKTPO0OO-
pyaoBanusa. OCHOBHBIMU PE&KHMaMH B XOJ€ BBHITIOJIHEHHS TEXHOJIOTMYECKOro Mpoiecca 00padoTKu
SIBJISIFOTCSI CTICAYFOLIME: ITyCK, Pa00Umii pEeKUM, OCTAHOB, aBapUiHBIN peskuM. [1yck 1 0cTaHOB 00BIYHO
OCYILIECTBIISIFOT OTHUM OJIOKOM YIpaBIIeHUS!, pabouuii peXXM MOKET COCTOSITh U3 IBYX WIIH HECKOJIBKHX
PEKUMOB.

J7ist mocTpoeHus TaOMHIl COCTOSTHUM PEXUMOB TEXHOIOTMYECKOTO MPOIECcca UCTIONB3YIOT METOJ
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aBToMaTtHbIX TpadoB (Mycus, A. 2013). Bce Bo3MOXHBIE (C TOYKU 3peHUsI TPEOOBaHHI TEXHOIOTMIECKOTO

npolecca) AJ1sl pacCMaTpUBAEMOTr0 PEKHMa COCTOSTHUSI KOHTPOIHUPYEMBIX U PETYITHPYEMbBIX TapaMeTpOB

CBOILAIT B TaOJHMILy TaKk HA3bIBAEMBIX KOPTEXKel MapaMerpoB, KOTOPYIO Ha3bIBAIOT X — TaOHIIEH.
Taoamua 1. X-mabauya

S Y'x X, X, X; Xj Xp
i=1 1 0 1 0 1
i=2 0 1 0 1

i=3 1 1 0 0 1
i=p 0 0 1 1 1

Kaxaomy cocrostHuio (B TaOJUIlEe 3TO — CTPOKA) MPUCBAMBACTCS CBOM HMICHTU(UKATOP SY;

(i=1,2,3...m). B xaxxnoii crpoke npocrasisercs coctosaue napamerpoB X (1 —coorserctryeT «Jla»,
0 — «Het»). Ecnu 3HaueHne napamerpa He BIMSET Ha paccCMaTpHBAEMOE COCTOSIHHE, TO dTa KJIETKa
ocTaercs MycTol. AHAJIOTHYHBIM 00pa30M CTPOAT TaOIUIBI COCTOSHUN — KOPTEXeH IS BCex
HcClelyeMbIX PeKUMOB. Eciau A Ka)XAOTO COCTOSHHS CUCTEMbI M3 TaOJIWIBl BBITUCATH
COOTBETCTBYIOIINE KOPTEKHU, TO TIONYYHM JIOTHYECKUE YPaBHEHHS, OIUCHIBAIOIINE 3TO COCTOSHHE,
BKJII0Yass HEoOXOJMMbIE YIPABIISIOIINE BO3ACHCTBUS, @ COBOKYITHOCTh TaOmuI] OyaeT MpeacTaBisaTh
co0oif MaTeMaTHYECKyI0 MOJENb paccMaTpuBaeMoi cucTteMbl. [lodydeHHbIe TaKUM 00pa3zoM
JIOTYECKHE ypaBHEHHS (AJITOPUTMBI yIpaBJIeHH s ) HeOOXOTMMO MHHUMH3HPOBATh, TAK KaK. OHH COIEpKaT
MHOTO MTOBTOPSIFOIMXCS JIOTHYECKHUX orepannii. MUHUMH3aIusl ypaBHEHUH HEoOXoAuMa Takke MpU
pa3paboTKe MPUHIIUITHATBHBIX CXEM U UX allapaTypHoi peain3aiuu. [Ipy 3ToM MUHUMHI3HUPOBAHHBIC
QJITOPUTMBI YIIPABJICHUS JOJDKHBI OBITh PUBEICHBI B COOTBETCTBHE C TUTIOM IPHUMEHSIEMOM 3JIEMEHTHOM
0as3bl.

Ha Ttperbem aTarne Ha OCHOBaHHW CpaBHEHHS U OOBEMHEHUS! YaCTHBIX AJITOPUTMOB YIIPABIICHUS,
MOJYYEHHBIX Ha MPEABLAYIINX JTalax, OCYMECTBISCTCS MOCTPOeHHE O00OMIEHHBIX alrOpuTMOB
YIIPaBIICHHS [Tl OJJHOTUITHBIX TPYIII HCTIOJHUTETBHBIX MEXaHU3MOB BHYTPHU OJTHOM paccMaTprBaeMOit
TEXHOJIOTHYECKOH CHCTEMBI, a TAKXKE JJIsI pa3INUHBIX 3BEHBECB TEXHOIOTHUECKUX THHUH. OObeAnHeHNe
AIITOPUTMOB TIPOU3BOANTCS 110 KPUTEPHIO CXOACTBA, IPUHIIUITY HASHTUYHOCTH COCTABIISIOIINX CUTHAJIOB
B CTPYKTYPHBIX (hOpMYIIax 1 10 BHLY OTIEPaTHBHOIO ypaBieHus. Ha ocHoBe moiy4eHHbIX 0000IeHHBIX
QITOPUTMOB YIIPABIICHUS OCYILECTBIISIETC yHUHUKanUs U GOPMUPOBaHUE PallMOHAILHOrO Habopa
THIIOBBIX aJITOPUTMOB YITPaBJIeHHs], KAK OCHOBBI IS IOCTPOEHHS CHCTEMBbI YHU(DUIIUPOBAHHBIX CYOOIOKOB.

Pa3paborka cyo0iokoB yHupuirporanHoi CO TEXHOIOrMYECKUX JIMHUIA 00pabOTKH MOJIOKa
MPOBOIUTCS HA OCHOBE CIIEYIOMINX TPUHITUIIOB ¥ OTPaHUYECHHH.

1. Kaxxzpiii cyOOIIOK TOIKEH SIBISITHCS 3aKOHYEHHBIM (PYHKIIMOHAJIBHBIM Y3JIOM, Pealn3yoNuM
OCHOBHBIE JIOTHYECKUE PYHKIIUHU YIIPABICHUS OT/IC/IbHBIMH HCITOJTHUTSIbHBIMU MEXaHU3MAaMHU.

n

F(Yi) = e [f(Yi); f (Pi); f(Ti); f(Di); f(Hi); f(Zi); ... 5], “

i=1
rne f(Vi), f(Pi), f(Ti), f(Di), f(Hi), f(Zi) — mornueckue QyHKIMN yIpaBIeHUS OTACILHBIMUA UCIIOJN-
HUTEIbHBIMA MEXaHU3MaMH; N — KOJIMYECTBO UCIIONHUTEIBHBIX MEXaHU3MOB.

2. AITOpuTMBI, Ha OCHOBE KOTOPBIX pa3padarbiBatorcs cyoonoku F(Yi), MomKHbBI OBITh MUHUMHU-
3upoBaHbl 1 yHHPUIMpoBaHb! Y [F(Yi)].

n

YIF(Yi)|=e{n[f(Yi)]; n[f(Pi)]; n[f(Ti )]; n[f(DD]; n[f(Hi)]; n[f(Zi)];... ; } =min, 6))

i=1
rae Y[F(Yi) — yauduimpoBaHHbINM anropuT™ ypaslieH s i-M UCTIOMHUTETHHBIM Mexanu3mom; n[f(Yi)],
n[f(Pi )], n[f(Ti )], n[f(Di)], n[f(Hi)], n[f(Zi)] — MHO)XecTBO Nornueckux GyHKIMi yrpasienus f(y)
nnn pyrakiuii popmuporanus f(P), konrpons f(t), ycunenus f(d), npeodpazoBanus curnanor f(z),
curnanuzaiu f(h) ucronHUTETEHEIMU MEXaHU3MaMH.
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3. AnropuT™ cyOOJIOKa IOTDKEH SIBJISITHCS. KPAaTHBIM SJIEMEHTOM allropuTMa cooTBercTByrormx HKY.
F(Yi) =0][n,(Fukyl)],n,(Fuaky2)], ..., [n(Fakyi)], ..., [nj(FHKyj)], (6)
I'ne [n(Fukyj)] — MmHOXecTBO cy0010KOB j - To HKY.

4. B npenenax uccienyemorn CO nomkHa 00ECIEYMBATHCA MaKCHUMaJIbHAsT MPUMEHSIEMOCTh U
noBTopsieMocTb airoputma ynpasineHust B[F(Yi)] kaxmoro cyobmoka.

BIF(YD)|=>{[n, (Fuky D], [n,(Fuky2)],..., [, (FuxcyD],...,[n,(Fukyj) }->max, (7)

rne B[F(Yi)] — npumeHsieMocTh U MOBTOpsieMOCTh cy0Oi0ka B HKY.

5. Ipu orkazax oOOpyIOBaHMUs B aITOPUTMAX YIIPaBICHHS CyOOIOKOB IOMIKHBI IPELYCMaTPUBATHCS
CBOEBPEMEHHOE OIOBEIIEHUE OflepaTopa 00 aBapHHOW CHUTyallHd M BO3MOXKHOCTBH BBITIOJTHEHUS
TEXHOIOTMUECKON OMepalii B PyYHOM PEKHUME YIPaBICHHS.

6. BapuaHT anmapaTypHOH peanu3aniy KaxIoro cyOOJIoka He JOKEH OKa3bIBaTh HEMOCpes-
CTBEHHOTO BIMAHHS Ha anmapaTypHylO peaJHn3anuio Ipyrux cy06iokoB B mperenax HKYVY, a
anmaparypHas (HOMEHKJIaTypHas) H30bITOYHOCTh IOJDKHA OBITh paBHA HYJIIO.

H[F(Yi)] = 0, (8)

rae U[F(Yi)] — annapatypHas (HOMeHKIaTypHas) U30BITOUHOCTH cyOOiokoB 1 HKY.

7. 3atpatel Ha HKY n0omxkHbI ObITh MUHIMAJIBHBIMHI MTPU YCIIOBUM MUHIMYMa TIPUBEACHHBIX 3aTPaT
Ha Ka)/IbIii CyOOJIOK C Y4E€TOM CPOKOB CIIyxObI cy0OnmokoB u HKYV.

k

3ukyj=[e (Kij—>min )] —>min, 9)

i=1
e 3uKyj — nmpuBeseHHbIe 3aTpathl Ha J — oe HKY; K, | — npuBenenmbie 3aTpats! Ha i-if cyo0mok ¢
ydeToM cpoka ciyxOsl j - To HKV.

YKa3aHHbIE IPUHIIMITBI PEATU3YIOTCS ITyTEeM MPUMEHEHHSI aJITOPUTMHUYECKOH MaTPHUIIBI, TOCTPOCHHON
B koopanHatax HKY — cy0606mok u umeromeil n cTpok u k cTonbIoB, rie n — KOJTUYECTBO
tunoucnonHennit HKY j-3Bena; k — xonmuectBo cyd6mokoB B TunoucnonHenusix HKY storo 3Bena.

Ha nocniennem starne ocyecTBisieTcsi BBIOOp dJIeMEHTHOH 0a3bl M pa3paboTKa MPUHIMIHAATBHBIX
CXeM YHU(DUITUPOBAHHBIX Cy00JIOKOB. [TpH 3TOM IMTPOM3BOAUTCS COCTABICHUE AJITOPUTMOB YIIPABIICHHS,
WX UCTIONB30BaHMsI U BEIOOP KPUTEPHSI CPAaBHEHHS M ONITHUMAIBHOTO BApHaHTa CyOOIOKOB.

Uccnenosanus psna aropos (Hazapog, I, 3yns, H., Mapesixun, ®@., 2009; Yueparkun, A. 2006)
MoKazay, 4to cuHTe3 CO M000ro TeXHOIOrHYeCKOro 00bEKTa SIBISETCS IPOLIECCOM C HEOTHO3HAYHBIM
pesyasraToM. Kak mpaBuiio, MHOrOBapHaHTHBIC PELICHHS TOSBISIOTCA YK€ Ha CTaIuM pa3padoTKu
MPUHLIUITHAIBLHBIX CXEM, 38 CUET BO3MOXKHOW pean3aiuy OAHOTO U TOT0 K€ alrOpUTMa yIpaBlIeHUs
HECKOJIBKHMH OTIIMYAIOIIMMHCS 110 KOH(PUTYpAIH CXEMHBIMH BapUaHTaMH, TIPUYEM 0 KOJTHYECTBY
3IIEMEHTOB, T.€. C TOYKH 3PCHUS MUHHMH3ALMH, TAKWE BapUaHTHI MOTYT OBITh PaBHOIICHHBIMH W
OIUCBHIBATHCS OMMHAKOBBIMH JIOTHYECKUMH (POPMYITaMHU.

KonmdecTBo BOBMOXXHBIX BapHaHTOB CyOOJOKOB CYNIECTBEHHO BO3pacTaeT W Ha CTalud HX
anmapaTypHOH peanqu3alWy, KOTJAa MPOU3BOAUTCS BBHIOOP KOHKPETHBIX MYCKO-3aLIUTHBIX H
KOMMYTAaILlHOHHBIX aIlllapaToB, IPOMEXYTOYHBIX peJie, pelie BpeMEHH, TepeKITiouaTeneid, KOHTPOIbHO-
W3MEPHUTENBHON anmnapaTyphbl, CpEICTB aBTOMaTH3AIMHA W TEXHOJIOIMYECKON 3allUTHI.

Tabauna 2. Areopummuveckas mampuya gopmuposanus munoucnoanenut HKY us
MUHUMUBUPOBAHHBIX ANCOPUMMOSE YHPABLEHUS YHUDUYUPOBAHHBIX CYOOI0KOE

MWUHHMMH3UPOBAHHBIE AJITOPUTMBI YIIPABII CHUSI
Tunoucnonnenue
HUQHUIMPOBAHHBIX CyOOI0KOB

HKY j-3Bena F(Y)) F(Y,) F(Y3) F(Y) F(Yy
HKY 1 F(Y1) - F(Y3) - F(Yx)
HKY 2 F(Y)) F(Y,) F(Y3) F(Y) F(Yy
HKYj F(Y)) F(Y,) F(Y3) F(Y) -
HKY n F(Y1) F(Y2) F(Y3) - F(Yx)
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OTH 37IeMEHTBI MOT'YT HCIIOB30BaTh IMMPOKUHN KIacC NCTIOTHUTEIBHBIX MEXaHU3MOB U DJIEMEHTOB
— MarHUTOYIIPABIISIEMbIX KOHTAKTOB, OECKOHTAKTHBIX CXEM, JJOTHYECKUX 2JIEMEHTOB W HHTETPaIbHBIX
MHUKPOCXEM, B TOM YHUCIIE C BLICOKHM YPOBHEM WHTErPaIIH.

Pa3paborka NpUHIUNHATBHBIX YHU(QHIMPOBAHHBIX CYOOJIOKOB OCYIIECTBIISIETCS B CIEAYIOLICH
nocienopatenbHoctu (CyBopun, KO. 2008). Ha ocHoBe THNOBBIX (popMaaM30BAaHHBIX U
MHHUMHU3UPOBAHHBIX aJITOPUTMOB YIIPABJICHHS HCIIOTHUTEIbHBIMUA MEXaHH3MaMH 3BEHBCB U HAJINYHST
COBOKYITHOCTH 3JIEMEHTOB, KOTOPBIE C y4ETOM HOMEHKIIATYpHBIX U MapaMeTPUUYEeCKUX OrpaHuYeHU
MOT'YT OBITh HCIIOJIB30BaHbI [Tl (JOPMUPOBAHUS CyOOIOKOB, OCYIIECTBIISETCS BHIOOP ONTHMAaIbHOTO
BapHaHTa 110 BHIOpaHHOMY KpHTEpHIO. 3a1a4a MOMCKa ONTHMAIBHOTO BapHaHTa YHH(PHIIMPOBAHHBIX
CyOOJIOKOB SIBIISIETCS KOMIUIEKCHOH W JJOCTaTOYHO CIOKHOM B MaTeMaTHYECKOM OTHOLICHUM W3-3a
MHOTOKPUTEPUAIBHOCTH TOKa3areneil 3pQGeKTUBHOCTH U MHOTO(AKTOPHOCTH HCXOIHBIX AaHHBIX
(CysopuH, 0. 2008). [Toatomy, ipu (HhopMUPOBAHKUH MPUHITUITHAIBHBIX CXeM CyOOJI0KOB IIPOBEICHA
pa3paboTka ajbpTepHaTUBHOTO Habopa cyo0sokoB (AHC), pealm3yomux THIIOBBIC aJITOPUTMBI
yIIpaBIeHUs HA Pa3TUIHON DIIEMEHTHOM M KOHCTPYKTHBHOMH Oase.

DD PEeKTUBHOCTh KAXKIOr0 Cy00JI0Ka ONMPENEIsIeTCsS ero CTOMMOCTBIO U peXUMaMu padoThl B
koHkperHoM HKY. OCHOBHO#1 XapaKTepUCTHKOM CyO0JIOKa SBIISETCS €r0 CTOMMOCTh 33 CPOK CITYKOBI,
OTIpe/IEeIsiIEMBIl CPOKOM CIYKObI HaUMEHee JOJITOBEYHOro 3JeMeHTa. JIuTenbHOCTh paboThl,
CTOMMOCTh 3aMEHBI U PeMOHTa CyOOI0Ka onpenensercss peXKuMoM ero pabotsl B koHKkperHoM HKY.

Jis BeIOOpa cyO0Iioka u3 komiuiekta AHC mis j — HKY npeioxen cnenytromuii kputepuii [7]:

Kij =3i~Dij+Yij -(Dij—l)
D; =Tj/Ti,HpI/ITi <Tj’

ij
Dij = l,HpI/ITi >Tj’

(10)

I'ne 3i — npuBeneHHbIe 3aTpaThl (CTOMMOCTH) i-ro cyoomoka AHC, B nesx; Yij — cTouMocTh
3aMeHblI i-ro cyooioka B j-om HKY, B nesx; Ti,Tj cooTBETCTBEHHO CpPOK CiIyKObI i-ro cyO0ioKka B
j-om HKY, ner.

U3 Beipaxenus (10) cnenyer, uro mpu Dij = 1, Kij = 3i.

Ha cnenyromem 3Tame ocyliecTBIsieTcsl BHIOOP KOHCTPYKTHBHOM 0a3bl M KOMIaHOBKA
yHudunposanubix 6mokoB (HKY) mo 3BeHbsiM 1t yuacTkaM THHHAN, 00pa3yromnX (yHKIHOHATEHO
MOJIHBIA MapaMeTpUYEeCKUi PsAl ¢ HAUMEHBLIMM KOIW4YeCTBOM THIOB cy00mokoB B HKY u
MaKCHMAaJIbHO BO3MOKHBIM HCIIOJIb30BaHMEM 2JIEMEHTOB B cyO0Iokax (YueBaTkuH, A. 2006; CyBopuH,
10. 2008). LieneBast pyHKIMS IPU BEIOOPE BapuaHTa CUCTEMBI JIIEKTPOOOOPYI0BaHHMS, TOCTPOSHHON
1Mo OJIOYHO-MOIYIFHOMY MPHUHIUIY HAa OCHOBAaHWUHM YHHU(DHIMPOBAHHBIX CyOOIIOKOB, OIpEAENseTcs
BBIpaKeHHEM [7].

m k
KH='Z.ZKij—)min (11)
j=1i=1
rae k — xonmudecTBo cy00JIOKOB 3ekTpooOopynoBanus j-ro Bapuanta HKY cucremsr;

m — xonmnuectBo HKY B cucreme.

Ipu xomnoHoBke yHH(pUIIpoBaHHOTO O1oka (HKY) Ha ocHOBaHMM aHaJIM3a TEXHOIOMMYECKHX 3a]1ad
aBTOMATHU3UPOBAHHOW YCTaHOBKH (MJIK 3BeHa) U ()YHKIIMOHAILHOTO HA3HAYEHHS €€ UCTIONTHUTEIBHBIX
MEXaHU3MOB OIPEENACTCS HEOOXOAMMbINH Ha0Op CyOOJIOKOB M COCTAaBJISIETCS CTPYKTypHas cxema
HKY, yuuTsiBaroias Bce HEOOXOIUMBIC CBA3M MEXKy CyOOIOKaMHU ¥ OTpaxkaroias (pyHKIMOHATbHBIC
0COOEHHOCTH JTAaHHOH CXEMBI, a TaK)Ke BOZMOXXHOCTU M CIIOCOOBI €e MepecTPOMKH MPpH W3MEHEHUH
texHonornueckux 3anad (Cysopun, FO. 2008). IIpu cocraBiennu crpykrypHoii cxembl HKY u3
YHUHUINPOBAHHBIX CYOOIOKOB HEOOXOIMMO CTPEMUTHCS K TOMY, YTOOBI KOTHYECTBO Pa3INIHBIX THTIOB
cyO0I0KOB OBLTO TTO0 BO3MOXXHOCTH MUHUMAaNBHBIM (Y4eBatkuH, A. 2006; CyBopuH, 0. 2008).

BbIBO/IbI

[pennoxxeHHBIH METOM, BKIIIOYAIOMINHN pa3eieHne 00beKTa YIpaBieH s Ha OTJeIbHbIC 3BEHbs U
UCIIOJIHUTENbHBIE MEXaHU3MBI, & 3JIEKTPO0OOPYI0BaH s Ha CYOOIOKH, KOTOPBIE SIBIISIOTCS OCHOBHBIM
6a30BbIM drieMeHTOM CO, 03BONIsIET 000CHOBATH U pa3padboraTh THOKyI0 C3 1Mo 6JI09HO-MOIYTEHOMY
MPUHIUITY 0€3 HOMEHKIATYpHON N30BITOYHOCTH C YUETOM (PYHKIIMOHAIBHBIX OCOOCHHOCTEH JaHHON
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CUCTEMBI Y BO3MO>KHOCTEN €€ MEPECTPOMKU Ha CTaUU MPOSKTUPOBAHUS IIPU U3MEHEHUH TEXHOJIO-
THYECKHX 3a/1ad.

[pemnoxennas alropuTMUYecKas Tabsinila, MOCTpoeHHas B koopauHarax HKY — cy00iok,
MO3BOJISIET OCYIICCTBIATh CXeMHYI0 yHU(uKkanuio HKY nns xaxaoro tuma TeXHOIOTHYECKOro
00opyIOBaHUSI.
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EFICACITATEA PROBIOTICELOR iN TRATAMENTUL
GASTROENTEROPATIILOR LA PUIll BROILER

Savva BALANESCU, Eugen VOINITCHI
Universitatea Agrara de Stat din Moldova

Abstract. An experiment using 22 440 broiler chickens (Ros-308) was conducted to assess the influence of the
commercial preparation Rescue Kit SL (containing Bacillus licheniformis and Bacillus subtilis, betaine, vitamins
and microelements), administered in the drinking water (1g/litre) from the age of 9 to 14 days. One group,
constituted by the same number of chickens, that were not given the additive, was considered as control.
Performance indices were measured weekly and blood samples were collected from 14, 35 si 50-d-old chicks for
biochemical and hematological analyses. The results indicate a reduced lethality rate in experimental group -
3.5%, while 3.9% (control). At the end of the production cycle (50 days) the body weight was by 50 g (P< 0,05) higher
in broiler chickens from the experimental group. The preparation Rescue Kit SL induced the increase of erythrocytes,
hemoglobin, total protein and glucose in blood serum, resulting from the intensification of metabolic processes.

Key words: Broiler chickens; Probiotics; Hematological indices; Biochemical indices; Body weight.

Rezumat. Cercetarile s-au efectuat pe un lot de 22 440 pui broiler (Ros-308) cu scopul de a stabili efectul
produsului comercial Rescue Kit SL (contine Bacillus licheniformi si Bacillus subtilis, betaina, vitamine si
microelemente), administrat cu apa de baut (1g/ litru) de la varsta de 9 pana la 14 zile. Un lot, format din acelasi
numar de pui, care nu au primit aditivul, a fost considerat martor. Saptamanal s-au determinat indicii bioproductivi,
iar la varsta de 14, 35 si 50 de zile s-au prelevat probe de sange pentru analize biochimice si hematologice.
Rezultatele indica o reducere a procentului letalitatii (3,5 %) in lotul experimental, pe cand 3,9% (martor). La finele
ciclului de productie (50 zile) greutatea corporala a fost cu 50 g (P< 0,05) mai mare la puii din lotul experimental.
Produsul Rescue Kit SL a indus o crestere a eritrocitelor, a hemoglobinei, a proteinei totale si a glucozei in serul
sangvin, fiind un rezultat al intensificarii proceselor metabolice.

Cuvinte-cheie: Pui broiler; Probiotice; Indici hematologici; Indici biochimici; Greutate corporala.

INTRODUCERE

Gastroeneteropatiile la pasari sunt printre principalele patologii care provoaca pierderi esentiale in
sectorul avicol. Potrivit lui L. Podobed (2010) in Ucraina afectiunele gastro-intestinale provoaca decesul
in cel putin 42,2% din toate cazurile de mortalitate, iar E. Eliseeva (2008) a stabilit ca in Federatia Rusa
acest indice este de pana la 70%. Sanatatea intestinala este definitd ca un echilibru dinamic de
interactiune complexa intre calitatea hranei, microflora si mucoasa intestinald, asigurand functionarea
necesitd un intestin sanatos, de care depind multe boli, cum ar fi disbacterioza, alte infectii si inflamatii
(Wilson, J. et al. 2005). Din punct de vedere strict lumenul gastrointestinal al pasarilor, de la cioc la
cloaca, corespunde mediului extern, iar mucoasa intestinala reprezinta bariera care separa animalul de
mediu extern. In afara de capacititile sale de absorbtie, intestinul trebuie sa ofere o protectie adecvata
impotriva bacteriilor patogene. Avand in vedere miliardele de bacterii care populeaza tractul intestinal,
aceasta nu este o sarcind prea usoara (Lorenzoni, G. 2010). Pentru sectorul zootehnic din Republica
Moldova, probioticele sunt incé o noutate, chiar dacé acestea se utilizeaza pe larg in tarile cu zootehnie
dezvoltata. Multiplele investigatii stiintifice si cercetari efectuate in ultimele 2-3 decenii au scos in
evidenta posibilitatea utilizarii in practica zoo veterinara a acestor substante biostimulatoare in tratamentul
si profilaxia gastroenteropatiilor la pasari (Voinitchi, E. et al. 2014). Probioticele sunt culturi de bacterii
selectate sub forma de aditivi furajeri care, ajunse in tubul digestiv al animalelor, se adauga microflorei
benefice, asigurdnd ponderea florei sandtoase in detrimentul celei patogene si conditionat patogene.
Ele constau dintr-o singura tulpina sau dintr-o combinatie de tulpini bacteriene (Sarandan, H. 2007).

Este de mentionat ca un sir de intreprinderi avicole din tara se confrunta cu gastroenteropatii la puii
broiler care apar la varsta de 7-9 zile. La intreprinderea ,,LL.arsan Nor” (s. Floreni), problema data era
rezolvata cu ajutorul antibioticelor si anume cu produsele pe baza de colistind. Avand in vedere ca
antibioticele provoacd antibioticorezistenta, s-a decis efectuarea unui studiu pentru cercetarea
probioticului comercial Rescue Kit SL in tratamentul gastroenteropatiilor la puii broiler, cu studierea
indicilor bioproductivi i a parametrilor sangvini.
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MATERIAL SI METODA

Cercetarile s-au efectuat pe pui broiler din hibridul Ros-308 importati din Ungaria, crescuti la sol pe
asternut, pe parcursul a 50 zile, in cadrul fermei de pasari ,,Larsan Nor” din satul Floreni, raionul Aneni
Noi, in perioada septembrie — noiembrie 2010. Puii au fost examinati clinic si divizati in doua loturi a
cate 22 440 de capete fiecare (lot martor — Lm si experimental — Lex), Intretinuti in doua hale de
productie identice. In alimentatia puilor din ambele loturi s-a utilizat nutret combinat standard. in
dependentad de varsta s-a modelat nivelul energetic (cu limitele intre 3050-3150 Kcal EM/Kgl) si cel
proteic (22%—18%). Furajarea si addparea au fost la discretie. La ambele loturi, in primele zile de
viata (1-5 zile), In scop profilactic, a fost administrat antibiotic cu substanta activa enrofloxacina 10 %,
impreuna cu apa de baut, in doza comform instructiunii. S-a efectuat vitaminizarea puilor cu un complex
vitaminic (aminovet) comform schemei. Incepand cu ziua a 9-a, la lotul experimental, timp de 5 zile, in
apa de baut a fost administrat preparatul Rescue Kit SL (produs de compania BIOCHEM, Germania)
cu compozitia: Bacillus subtilis, tulpina CH 201 si Bacillus licheniformii, tulplna CH 200,
microelemente in forma organica (helat de zinc, cupru si magneziu), vitaminele B, B,, B, B,,, K,,
nicotinamida si betaind (doza — 1g la 1 litru de apa).

Puilor din lotul martor 1i s-a administrat un preparat cu substanta activa colistina timp de 5 zile.
Vaccinarile au fost efectuate comform planului strategic al intreprinderii (bronsita infectioasa, boala de
Gumboro si La Sota). Dupa incheierea ciclului productiv, la 50 zile, puii au fost sacrificati. In perioada
de crestere s-au prelevat de 3 ori probe de sange pentru examenele preconizate la vasta de 14, 35 si 50
de zile, din vena axiald, cu ajutorul unui ac de la seringa. Au fost efectuate examene hematologice si
examene biochimice. Saptimanal, gravimetric, s-a apreciat masa corporald pana la sfarsitul ciclului de
productie, pentru estimarea sporului mediu zilnic si evaluarea consumului de furaje.

Analiza statisticd a datelor experimentale s-a efectuat cu folosirea criteriilor parametrice dupa
metoda Student. Rezultatele sunt exprimate ca medie + eroare standard. Pragul de semnificatie
prezentat este P<0,01 — 0,05.
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REZULTATE SI DISCUTII

Pe parcursul investigatiilor, puii din ambele loturi au fost hraniti si intretinuti conform programului
stabilit. Saptamanal, s-a masurat gravimetric masa corporald si s-au numarat puii care prezentau diaree
(murdariri la cloaca cu mase fecale). Datele din tabelul 1 prezintd procentul de imbolnavire a puilor in
loturile studiate in decursul a 50 de zile. S-a constatat ca la varsta de 7-8 zile in ambele loturi au fost
inregistrate cazuri cand puii prezentau semne de diaree. Aparitia diareei la puii cu varsta de 7-10 zile a
mai fost semnalata si de alti cercetatori (Podobed, L. 2010; Voinitchi, E. et al. 2013). Astfel, la varsta de
9 zile, circa 11% din pui prezentau diaree in ambele loturi. Dupa administrarea antibioticului in lotul martor
si a probioticului in cel experimental, la varsta de 12 zile s-a constatat un procent mai mare al morbiditatii
la puii din lotul experimental — 18%, comparativ cu 12% la cei din lotul martor. Incidenta diareei pe toata
durata experimentului a fost de 20% la puii din lotul experimental, comparativ cu 18% la cei din lotul
martor. Este de mentionat cd in pofida incidentei mai 1nalte a diareei, perioada de vindecare a puilor din
lotul experimental a fost mai mica, astfel, dupa varsta de 15 zile, in lotul experimental nu au avut loc cazuri
clinice, la puii din lotul martor observandu-se cazuri de diaree pana la varsta de 20 zile.

Procentul letalitatii a constituit 3,5% (802 pui) in lotul experimental si 3,9% (876 pui) in lotul martor.
Un indice mai mic al mortalitatii la administrarea probioticelor a fost obtinut si de A. Alkhalf et al.
(2012), E. Voinitchi et al. (2013), E. Kapitonova (2008). Cerecetatorul E. O’Dea (2006) relateaza insa
ca administrarea probioticelor nu a afectat procentul de mortalitate. A. Glaskovi¢ (2014) vorbeste
despre scaderea mortalitatii la administrarea produsului antibacterian Everodox-LA.

Dinamica sporului in greutate a demonstrat ca, initial, masa corporald a unui pui a alcatuit 41g,
valorile de referintd cross ROS 308 (2007) fiind de 42 g. La varsta de 14 zile, greutatea corporala
medie a unui pui din lotul martor a fost de 366,0+0,37g, iar in cel experimental — 370,0+0,449, ceea ce
este cu 1,10% mai mult (P<0,05). La varsta de 35 de zile, masa corporala medie a alcatuit 1790+£2,84¢g
in lotul martor si 1840+2,05g (P<0,01) in cel experimental.

La sfarsitul experimentului, in a 49-a zi, puii din lotul experimental, care au primit probioticul, aveau
un surplus de masa corporald egal cu 50 g (P<0,01). Greutatea medie/cap a fost de 2610+4,2g la lotul
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experimental si de 2560+3,4¢ la lotul martor, cu diferenta de 2,8%, statistic semnificativa — P112<0,01.
Este de mentionat cad rezultate asemanatoare cu privire la cresterea In greutate la administrarea
probioticelor au fost obtinute de Ezema Chuka (2014), M.A. Miah (2014), E. Voinitchi et. al (2013), A.
Alkhalfetal. (2012), E. Kapitonova (2008). Cercetatorul M. Haj Ayed (2008) afirma ca la administrarea
probioticului Rescue Kit SL la iepuri s-a obtinut un spor de masa corporald mai mare §i o scadere a
mortalitatii comparativ cu rezultatele la administrarea antibioticului Tiamulin. Totodata, A. Glaskovi¢
(2014) a obtinut cresterea masei corporale la administrarea antibioticului Everodox-LA.
Tabelul 1. Evolutia masei corporale, viabilitatea,
incidenta diareelor §i conversia furajului

Virsta, zile Valori de referintd cross ROS Martor S pae al;xperimental
’ 308, 2007 g.
n M=£m n M+m
1 42 22440 41 22440 41
14 455 366,0 +0,37 370,0 +£0,44 *
35 2021 1790 +2,84 1840+2,05 **
49 3264 256043.,4 2610+4,2 **
Viabilitatea % 96,1% 96,5%
Incidenta diareelor % 18 % 20 %
Rata de conversie furaj /carne obtinuti, kg 2,12 2,08

Legenda: *P<0,05; **P<0,01;

Analizand evolutia hematocritului si a hemoglobinei (Tab. 2), se poate observa ca probioticul are un
efect benefic in redresarea acestor valori.
Tabelul 2. Valorile indicilor hematologici la puii
broiler tratati cu Rescue Kit SL M+m)

Indici Zide cercetare Loturide animale -
Martor Experimental
Hematocrit, 14 18,7843,341 23,65+1,805
% 35 24,142,527 26,6£2,3376
50 27,7542,335 28,08+1,941
Hemoglobina, 14 7,45%0,7 8,1240,3
(2/100 m1) 35 7,4840,18 82440,8
50 8 48+0,17 8,54+0,58
Eritrocite, 14 1,5540,2713 1,8340,2026
10”11 35 1,8740,2087 2,09+0,1843
50 2,55+0,20646 2,59+0,2059
Leucocite, 14 25,52+1,69 27,1243
(x10*/mm*) 35 25,52+038 26,57+1,69
50 29,2140,59 30,78+1,31

La puii din lotul experimental, la varsta de 14 zile, valoarea hemoglobinei a crescut cu 0,67 g/dl fata
de puii din lotul martor (P>0,05) sau cu 9 % si cu 0,06g/dl 1a 50 zile.

Valorile medii absolute ale eritrocitelor, la 14 zile, constituie 1,55+0,27 x 10'%/11a lotul martor si 1,83+0,2
x 10'%/11a cel experimental, adica cu 18,6 % mai mult (P>0,05) fata de lotul martor. Se remarca faptul ca
valorile medii ale eritrocitelor sunt scazute fata de valorile de referinta (Ghergariu, S. et al. 2000, Falca, C.
et al. 2005) la ambele loturi. La varsta de 50 zile, numarul de eritrocite la lotul martor este de 2,55+0,206
side 2,59+0,2 la lotul experimental, ceea ce se incadreaza in valorile de referinta. Rezultate asemanatoare
privind cresterea indicilor sangvini (hematocrit, eritrocite, hemoglobind) la administrarea probioticelor au
fost obtinute de M. A. Miah (2014), E. Voinitchi et al. (2013), A. Alkhalfet al. (2012). Cercetatorul Ezema
Chuka (2014) a obtinut insd la administrarea probioticului pe baza de Saccharomyces cerevisiae o
scadere a nivelului de hemoglobina si eritrocite fata de lotul martor (P>0.05).

Evolutia leucocitelor la 14 zile, la ambele loturi, a prezentat valori maximale, media statistica fiind de
27,12+30 in lotul experimental si de 25,52+1,69 x 103/mm?® in lotul martor, fata de valorile de referinta
20-30 103/mm? (Ghergariu, S. et al. 2000).

In tabelul 3 sunt prezentate date referitoare la indicii biochimici analizati. S-a constatat faptul ci la
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varsta de 14 zile, nivelul de proteina totald a alcatuit 49,89+9,15 g/L la puii din lotul experimental si
36,84+1,30 g/L la cei din lotul martor. O crestere a nivelului de proteina la puii broiler a fost obtinuta si
de catre A. Alkhalf et al. (2012) la administrarea probioticului Bactocell.

La varsta de 50 de zile, nivelul de proteina totala a alcatuit 57,96+6,09 g/L la puii din lotul experimental
$155,249,34¢g/L la cei din lotul martor. Unii autori, ca J.D. May (1978), E. Voinitchi et al. (2013) constata
majorarea cantitatii de proteina totala la puii broiler sub actiunea unor prebiotice (acidifianti), legata de o
absorbtie mai ridicatd la nivel de intestin a proteinei furajere. R.A Alagaby Aamer et. al. (2014) atesta
cresterea concentratiei de proteind si albumina in serul sangvin la puii broiler la administrarea probioticului
Vetlactoflorum, iar A. Glaskovi€ — la administrarea preparatului Biococktail-NK.

La analiza dinamicii ureei (g/L), in serul sanguin la puii broiler s-a observat o mica majorare la lotul
martor — 5,65+0,56, fata de 5,37+0,47 la cel experimental, la varsta de 14 zile. La varsta de 50 de zile,
nivelul ureei in ser a fost de 1,94+0,51g/L la lotul experimental i de 1,43+0,75 g/L la lotul martor. Un loc
aparte 1n aprecierea functiei metabolice a ficatului ii revine si nivelului seric de glucoza. Concentratia de
glucoza la varsta de 14 zile a atins un nivel de 14,59+1,107 mmol /L 1n lotul experimental side 12,91+1,07
mmol/L in cel martor. La a 35-a zi s-a observat o descrestere cu 0,35 mmol/l a concentratiei de glucoza
la puii din lotul experimental. In perioada de crestere intensiva si deci de intensificare a proceselor
metabolice, aga cazuri se pot observa des (Ghergariu, S. et al. 2000). La varsta de 50 de zile, nivelul de
glucoza a fost de 11,66+0,94 mmol /L in lotul experimental si de 10,21+0,58 mmol/L in cel martor.

Tabelul 3. Valorile indicilor biochimici la puii
broiler tratati cu Rescue Kit SL (M+m)

Indici Zile de Loturi de animale
cercetare Martor Experimen tal
Proteinatotala, 14 36,84+1,30 49,8949,15
(g/L) 35 43,4+3,78 54,67+11,43
50 55,249,334 57,96+6,09
Uree, 14 5,65+0,56 5,3740,47
g/L 35 5,13+0,67 4,7240,37
50 1,43+0,75 1.94+40,51
Glucoza, 14 12,91+1,07 14,59+1,107
mm ol/L 35 13,25+0,89 12,9+0,92
50 10,2140,58 11,66+0,94

Studiul efectuat releva faptul ca administrarea in apa de baut a produsului Rescue Kit SL cu
compozitia: Bacillus subtilis, tulpina CH 201 si Bacillus licheniformii, tulpini CH 200, elemente
minerale (Zn, Cu, Mg), vitamine ale grupului B a avut o actiune benefica si rezultatele obtinute pot fi
considerate pozitive, reflectate prin ameliorarea starii de sanatate intestinald si a proceselor metabolice
in organism, confirmate de asemenea prin indicii estimati (proteina totald, glucoza s. a.).

CONCLUZII

Cercetarile s-au efectuat pe pui broiler cu varsta de 1-50 zile, in conditii corespunzatoare, iar probioticul
Rescue Kit SL a fost bine tolerat si nu a provocat reactii adverse. S-a demonstrat ca produsul Rescue Kit
SL a indus o crestere a eritrocitelor, a hemoglobineli, a proteinei totale si a glucozei, valorile medii situindu-
se in limitele fiziologice de referinta, drept rezultat al intensificarii proceselor metabolice.

La varsta de 49 de zile, puii din lotul experimental au atins o greutate corporala de 2610+4,2g fata
de 256043,4¢ la puii din lotul martor, ceea ce € cu 50,0 g sau cu 2,8% mai mult. Viabilitatea puilor
broiler la finele studiului a alcatuit 96,5% in lotul experimental si 96,1% in lotul martor.

Probioticul Rescue Kit SL poate fi o alternativd pentru antibiotice la tratamentul afectiunilor
gastrointestinale la puii broiler.
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INFLUENTA REMEDIULUI BIOR ASUPRA UNOR PARAMETRI Al
ENDOTOXICOZEI Sl DIPEPTIDELOR HISTIDINICE iN SERUL
SANGUIN LA PUIl BROILER

Ana MACARI
Universitatea Agrara de Stat din Moldova

Abstract. The purpose of the research was the complex study of the BioR remedy effect on broilers* health
and productivity. The BioR remedy, produced in the Republic of Moldova, is obtained from Spirulina platensis
using modern technologies. The study was carried out in production conditions and involved 5 groups of meat
chickens (1 control and 4 experimental groups), each of 30 broilers. The tested remedy was administrated twice:
on the 9" and on the 21 day of life, each experimental group receiving a different dose, while the broilers from the
control group were injected saline. It was established that the BioR remedy is well tolerated by broilers. Its
inclusion in the prophylactic treatment regimen of chickens significantly contributes to the decline in the level of
endotoxicosis marker indices (necrotic substances and medium- molecular-weight substances). To the end of the
study a decrease 0f24,2-43,2% of necrotic substances in the blood serum in all experimental groups compared to
the control was established, while serum level of medium-weight-molecules decreased by 1, 4-1,8 times. The BioR
remedy in optimal dose induces a veridical increase of histidine dipeptides.

Key words: Broiler chickens; Drugs; Spirulina platensis; Necrotic substances; Histidine dipeptides; Carnosine.

Abstract. Scopul cercetarii a reprezentat studiul complex al remediului BioR pe puii de carne privind sanatatea si
productivitatea acestora. Remediul BioR este produs in Republica Moldova, prin tehnologii moderne, din Spirulina
platensis. Studiul a fost realizat in conditii de productie si a implicat 5 loturi de pui de carne (1 lot martor si 4 loturi
experimentale), a cate 30 de pui in fiecare lot. Remediul testat a fost administrat de doud ori:laa 9-asilaa21-azide
viatd, in doze diferite pentru fiecare lot, in timp ce puilor din lotul martor li s-a administrat ser fiziologic. S-a stabilit,
caremediul BioR este bine tolerat de broileri. Includerea lui in schema de tratament profilactic al puilor contribuie
esential la diminuarea indicilor markeri ai endotoxicozei (substantelor necrotice si substantelor cu masa moleculara
medie). La finele studiului s-a constatat o scadere cu 24,2-43,2% a substantelor necrotice in serul sanguin la puii din
toate loturile experimentale fata de lotul martor, nivelul seric al moleculelor cu masa medie a scazut de 1,4-1,8.
Remediul BioR in doza optima induce o crestere veridica a dipeptidelor histidinice in serul sanguin.

Cuvinte-cheie: Pui broiler; Medicamente; Spirulina platensis,; Substante necrotice, Dipeptide histidinice;
Carnozina.

INTRODUCERE

Avicultura industriald reprezintd la momentul actual cea mai stabila ramurd a complexului
agroindustrial, care intr-o perioada relativ mica a izbutit, dupa etapa de tranzitie, sa reanimeze procesul
de producere a carnii si a oudlor, contribuind esential la asigurarea securitétii alimentare a statului. Se
remarca faptul ca aceastad ramura, la nivel national si international, a atins in ultimii ani performante
remarcabile atat in plan biologic, cat si economic, contribuind la realizarea dezideratului principal —
ridicarea calitatii vietii majoritatii populatiei (Putin, V. 2014; Sumanschii, A.L etal. 2010; Zoltan, P.E. et
al. 2011; Fisinin, V.I. 2012; Macari, V. et al. 2014).

Totusi, In conditiile actuale industriale de crestere a animalelor sau In caz de maladii au loc o serie
de dereglari ale metabolismului, ale stérii functionale a ficatului si ale altor organe si sisteme functionale,
schimbari ce pot determina moartea tisulara precoce, cu generarea substantelor necrotice, a moleculelor
cu masa medie si altele (Kol’berg, N.A., Sadovnikov, N.V. 2010; Belko, A.A. et al. 2001). in contextul
tendintei de interzicere a antibioticelor furajere in UE si 1n alte state se impune necesitatea si dezideratul
stiintific privind elaborarea, testarea si utilizarea 1n sectorul zootehnic a remediilor noi, ecologic pure si
inofensive pentru animale, om si mediul ambiant, preponderent de origine vegetald, pentru prevenirea
stresului tehnologic, pentru cresterea performantelor bioproductive si a capacitatilor de adaptare la
animale (Kulikov, N.V. 2009; Putin, V. 2012; Macari, V. et. al. 2014). Din numarul relativ mic de
preparate ecologic pure cu proprietati biostimulatorii, adaptative si hepatoprotectorii, un loc aparte
revine remediului BioR, obtinut din cianobacteria Spirulina platensis in conditiile Republicii Moldova,
produs care a fost studiat anterior pe porcine si, in special, de catre noi, pe puii de carne in diferite doze
si regimuri de administrare elaborate in studii anterioare (Macari, V. 2003; Macari, V., Rudic, V. et al.
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2011; Rudic, V. et al. 2007; Putin, V. 2012, 2014; Macari, V. et al. 2014; Putin, V., Macari, A. 2014;
Gudumac, V. et al. 2001; Fionin, N.V. 2007 ). Impactul acestui preparat asupra indicilor markeri ai
endotoxicozei, precum si asupra dipeptidelor histidinice la puii broiler nu a fost insa elucidat.

lata de ce ne-am propus sé studiem in lucrarea de fatd impactul remediului BioR asupra unor parametri
marker ai endotoxicozei — substante cu masa moleculard medie, substante necrotice, precum si asupra
concentratiei dipeptidei histidinice (carnozina) la puii broiler crescuti in conditii de fabrica avicola.

MATERIAL SI METODA

Cianobacteria Spirulina platensis este, In ultimii ani, tot mai intens exploatata in calitate de precursor
si producent de substante biologic active, ecologic pure, utilizate pe larg pentru fabricarea unor remedii
medicamentoase (Rudic, V. 2007; Fionin, N.V. 2007). Una din sarcinile de baza ale acestui studiu o
constituie evaluarea efectelor remediului BioR, propus pentru testare, asupra parametrilor serici —
masa moleculard medie, substante necrotice si dipeptide histidinice (carnozina) — parametri cu impact
atat in aprecierea starii prooxidare—antioxidare, cat i in evaluarea acestor indici la puii intacti. Pentru
elucidare a efectelor preparatului BioR a fost realizat un studiu pe 5 loturi, a cate 30 de pui broiler, in
conditiile fabricii avicole ,,Avicola Saver”, subdiviziunea Bucovat, Republica Moldova.

Principiul de organizare a experientei cu utilizarea remediului cianobacterian BioR este redat in
tabelul 1.

Tabelul 1. Schema administrarii remediului BioR puilor de
carne la a 9-a §i 21-a zi de viata

. . [ Nr.de Cale de Regim de Doz, ml/cap

Loturi de pui . . . e — —

pui administrare administrare 1 repriza 2 reprizd

Control 30 /mus 0,4 ml 0,9% sol. NaCl | 0,6 ml 0,9% sol. NaCl

Experimental 1 30 /mus De2ori:laa 9-a 0,3 0,4
Experimental 2 30 /mus sia2l-azide 0,4 0,6
Experimental3 | 30 /mus viata 0,5 0,8
Experimental 4 30 /mus 0,6 1,0

Remediul testat este un produs autohton, obtinut in conditiile Republicii Moldova din cianobacteria
Spirulina platensis, in baza biotehnologiilor moderne (Rudic, V., Gudumac, V. 1996). Remediul propus
pentru cercetare contine un complex de substante biologic active, printre care glucide, oligopeptide,
macro- $i microelemente, aminoacizi, in special imunoactivi etc.

Pasdrile supuse experientei au fost cazate in acelasi adapost si au fost monitorizate. Apa a fost
asigurata prin adapatori automate, hrana — la discretie, iar pentru determinarea parametrilor bioproductivi
puii au fost cantariti la intervale de 7-10 zile. Pentru examenul de laborator (hematologic, biochimic), de
la céte 5 pui din fiecare lot s-a recoltat sdnge la a 9-a zi de viata (debutul studiului), pana la administrarea
remediului BioR si, inainte de sacrificare, la a 41-a zi de viatd. Moleculele cu masa medie au fost estimate
prin metoda descrisd de S.L. Nesterov et al. (2003). Continutul de substante necrotice a fost evaluat
conform procedeului descris de E.D. Syromatnikova et al. (2002). Dipeptidele histidinice au fost dozate
prin metoda elaborata de S.E. Severin (1989). Evaluarea statistica a indicilor biochimici s-a efectuat cu
ajutorul criteriului parametric t-Student, cu veridicitatea mai mica de 0,05 ( p<0,05).

REZULTATE SI DISCUTII

Cercetarile realizate pe puii de carne, in conditii industriale, au demonstrat faptul ca remediul BioR,
testat pe tineretul avicol pe o perioada de peste 30 de zile, nu a provocat reactii adverse la nivel de
organism sau la locul administrdrii. Rezultatele evaludrii influentei remediului BioR asupra indicilor
markeri ai endotoxicozei, precum si asupra dipeptidelor histidinice la administrarea puilor de carne sunt
expuse in tabelul 2.

Din datele prezentate in tabelul 2 se observa ca cele mai inalte valori ale substantelor cu masa moleculara
medie au fost Inregistrate la debutul studiului, la a 9-a zi de viata, constituind in medie 43,95 + 3,67 u/c.

Se remarca faptul ca valoarea substantelor cu masa moleculara medie (MMM) din sangele puilor
se diminueazi odati cu varsta la toate loturile incluse in acest studiu. In lotul martor acest indice a
constituit 30,10 + 5,23 u/c, ceea ce e cu 31,5% mai putin fatd de debutul cercetarii.
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Tabelul 2. Modificarile indicilor marker ai endotoxicozei §i ai dipeptidelor histidinice in
serul sanguin la puii broiler tratati cu remediul BioR

Molecul masa Substante Dipeptide histidinice
Loturi de pui (n=5) Numirulde pui ° frclgdgec,uu/c necrotice,’u/c (cal:'nl())zina), mkmol/l
La inceputul studiului 5 43.95+3,67 5,42+0,5 291,8+7,36
Control 5 30,1045,23 3,68+0,46* 204,8+12,04 ***
Experimental 1 5 20,25+1,43 2,79+0,20 260,14+18,13*
Experimental 2 5 18,64+0,80 2,48+0,07* 216,62+9,14
Experimental 3 5 16,62+0,91 2,15+0,13* 232,30+12,10
Experimental 4 5 20,87+1,17 2,0940,10%** 217,16+£30,70

Nota: *—P<0,05 ** P<0,01*** - P<(,001

De mentionat ca spre finele studiului, la loturile tratate cu remediul BioR de asemenea se constata
o diminuare a acestui indice, Insd mai pronuntata. Astfel, valoarea parametrului investigat la aceste
loturi a scazut de 2,1-2,6 ori fata de debutul studiului. Analiza comparativa a nivelului seric al MMM la
loturile de pui tratate cu remediul BioR si cei intacti releva un nou aspect pozitiv privind impactul
remediului BioR asupra metabolismului derulat in organismul puilor broiler. Astfel, conform datelor din
tabelul 2, spre finele studiului nivelul seric al MMM la loturile de pui tratate cu BioR este mai scazut de
1,4-1,8 ori fata de cel al puilor din lotul martor, rezultate ce pot fi considerate pozitive si pledeaza in
favoarea remediului testat de noi. Rezultatele obtinute sunt confirmate si de cercetarile altor autori,
care au obtinut valori mai crescute ale MMM 1n serul sanguin la copiii cu varsta de 0-5 ani cu arsuri
termice (Gudumac, E., Prisdacaru, O. 2012), la pacienti in stare de soc hemoragic si de soc septic
(Muhamed, Y. 2005). Alti autori relateaza despre constatarea unor valori mai scazute ale indicelui
analizat la tineretul bovin clinic sanatos, comparativ cu valori mai mari in caz de abomazoenterita, si
considera ca indicele investigat poate servi drept un test integral in evolutia intoxicatilor endogene,
relevand intensitatea proceselor catabolice derulate in organism (Belko, A.A. et al. 2001). In context,
pentru confirmarea importantei rezultatelor obtinute de noi, prezintd interes cercetérile unor autori
care mentioneaza ca MMM manifesta activitati neurotoxice, inhibd biosinteza proteinelor si actiunea
mai multor enzime, deregleaza procesele de oxidare, induc o stare de imunosupresie secundara si
influenteaza toxic asupra eritropoiezei (Nazarenko, G.I., KiSkun, A.A. 2000).

Un alt marker al endotoxicozei este indicele biochimic — substante necrotice (SN), ale carui valori
sunt redate evolutiv in cazul studiului nostru in tabelul 2. Conform datelor prezentate, indicele investigat
constituie, la debutul studiului, in medie 5,42+0,5 u/c (in aceasta perioada tehnologica s-a semnalat si
cea mai mare valoare a parametrului investigat). Se remarca faptul ca nivelul seric al SN analizate s-a
diminuat odata cu varsta la puii din toate loturile, constituind, spre finele studiului, 3,68+0,46 u/c la puii
din lotul martor, valoare care este cu 32,1% mai mica fata de debutul studiului (p< 0,05). De asemenea
se observa cd remediul BioR a impulsionat o diminuare mai pronuntata a indicelui investigat la loturile
experimentale, de 1,9-2,6 ori sau cu 48,5-61,4% mai putin fatd de valorile semnalate la debutul studiului.
Analizand evolutia parametrului investigat se constata, la finele studiului, o scadere cu 24,2-43,2% a
substantelor necrotice in serul sanguin la puii din toate loturile experimentale fata de lotul martor
(p<0,01). Rezultatele obtinute pledeaza in favoarea produsului testat care, evident, contribuie esential
la ameliorarea metabolismului in organismul puilor in crestere, fapt reflectat prin diminuarea proceselor
catabolice in organismul acestora.

Mentionam faptul ca dinamica continutului de substante necrotice (SN) a fost similard cu cea a
continutului de substante peptide cu masa moleculard medie atat la puii intacti, carora li s-a administrat
ser fiziologic, cat sila cei tratati cu remediul BioR. Remarcam faptul ca tendinte similare de manifestare
a parametrilor markeri ai endotoxicozei (MMM si SN) relateaza si alti autori 1n diferite stari patologice
(Gudumac, E., Prisacaru, O. 2012; Muhamed, Y. 2005).

Datele studiului realizat de noi au relevat valori superioare ale ambilor indici investigati la debutul
cercetarilor, in a 9-a zi de viatd a puilor, ceea ce poate fi explicat prin faptul ca in perioada posteclozionala
are loc descompunerea si absorbtia sacului vitelin §i, evident, intensificarea proceselor catabolice.
Analiza rezultatelor evolutiei unor parametri ai statusului biochimic (catabolic), atat la puii intacti, cat si
la cei din loturile experimentale, a aratat ca includerea BioR-ului in schemele de tratament al puilor
broiler a determinat diminuarea veridica a nivelului seric de molecule cu masa medie si de substante
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necrotice, ca markeri ai endotoxicozei si ai nivelului de stres la pasari, fapt ce, probabil, a avut un
impact pozitiv si asupra starii generale de sanatate a puilor.

Un rol important in evaluarea metabolismului si, in special, a laturii anabolice revine nivelului seric al
dipeptidelor histidinice si anume carnozinei, considerat ca marker al proceselor anabolice din organism.
Datele expuse in tabelul 2 ne permit sd constatim ca valoarea parametrului investigat constituie, la
debutul studiului, in medie 291,8+7,36 mkmol/l, aceasta fiind si cea mai mare valoare in cadrul studiului.
Cercetarile efectuate releva ca, spre finele ciclului tehnologic, valoarea indicelui investigat scade, cel mai
bine observandu-se tendinta la puii din lotul martor — pana la 204,8+12,08 mkmol/I (de 1,4 ori, p<0,001).

Administrarea remediului BioR induce o tendinta de crestere neconcludenta a dipeptidelor histidinice
— cu 5,5-13,4% la loturile experimentale nr. 2, 3 si 4, comparativ cu lotul de referinta. in acelasi timp,
sub influenta remediului BioR 1n dozd de 0,3 ml/cap, la 1-a administrare si de 0,4 ml/cap la a 2-a
administrare, care au fost si cele mai mici doze, se observa o crestere statistic veridica a nivelului de
dipeptide histidinice — cu 27,0% (p< 0,05) fata de puii din lotul martor si cu 20,1-12,0% fata de celelalte
loturi tratate cu BioR. Studiul efectuat releva faptul ca administrarea remediului BioR contribuie la
mentinerea valorilor crescute ale continutului de dipeptide histidinice serice, iar la lotul experimental nr.
1 aceste valori raiman practic similare celor inregistrate la debutul cercetarilor noastre.

Un argument suplimentar privind actiunea benefica, favorabila a produsului BioR asupra puilor de
carne constituie rezultatele influentei acestui produs asupra performantelor productive. Astfel, daca in
lotul martor sporul mediu zilnic pe Intreaga perioada de crestere a puilor de carne a fost de 52,15 g,
valori ce se incadreaza in standardele si cerintele tehnologice, atunci la loturile tratate cu BioR acest
parametru a fost cu 4,5-15,0 % mai mare, rezultate brevetate de noi si redate intr-o lucrare recenta
mai ampla (Putin, V., Macari A. 2013).

Astfel, putem afirma ca utilizarea remediului BioR la puii broiler, clinic sanatosi, de 2 ori consecutiv,
determind diminuarea parametrilor markeri ai endotoxicozei: substante cu masa moleculara medie si
substante necrotice, si, concomitent, cresterea dipeptidei histidinice (carnozina) serice la pui, lucru
reflectat si confirmat prin obtinerea indicilor bioproductivi mai buni.

CONCLUZII

Remediul BioR, obtinut prin tehnologii moderne din Spirulina platensis, testat in conditii de fabrica
avicold pe o perioada de peste 30 zile, este bine tolerat de tineretul avicol si nu a provocat reactii
patologice la nivel local sau general.

In conditii fiziologice, remediul BioR reduce veridic nivelul substantelor necrotice si contribuie la
diminuarea semnificativa a concentratiei substantelor cu masa moleculard medie, ceea ce poate fi o
consecinta a activitatii proceselor catabolice din organism.

Remediul BioR, administrat puilor broiler clinic sandtosi in doza optima, induce o crestere veridica
a dipepdidelor histidinice (carnozina) in serul sanguin §i o crestere neveridica a acestui parametru la
loturile de pui tratate cu alte doze si in regimuri de administrare neoptimale.

Includerea remediului BioR in schema de tratament profilactic al puilor broiler in conditii fiziologice contribuie
esential la diminuarea indicilor markeri ai endotoxicozei si la majorarea dipeptidelor histidinice in serul sanguin,
rezultate pozitive confirmate si prin valori mai mari ale parametrilor bioproductivi la puii de carne.
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EFECTUL SUPLIMENTARII HRANEI CU DIFERITE FORME DE
SELENIU, IOD ZINC Sl a-TOCOFEROL ASUPRA UNOR INDICI
BIOPRODUCTIVI, HEMATOLOGICI $I Al STATUTULUI
ANTIOXIDANT LA PUIl BROILER

Diana ZAITCEVA
Universitatea Agrara de Stat din Moldova

Abstract. Selenium is an essential oligomineral for animal and human health. In this study we determined the
impact of organic selenium (Se/-Plex) and inorganic selenium (sodium selenite), in combination with K, I, Zn and o-
tocopherol, on some performance and hematological parameters as well as on the antioxidant status in broiler
chickens. The researches were carried out on 120 broiler chickens (COB 500), at the age between 1 day (average
initial body weight: 50 g) up to 42-50 days. The chickens were examined clinically and were divided into 4 similar
groups, 30 chickens in each group: a control group and 3 experimental groups (Lex2; Lex3; Lex4). At the age of 42
days, the chickens from the control group reached an average body weight of 2280 +£1.10g, while those from the
experimental groups 2 and 3—2515+1,15 g (p<0,001) (Lex2) and 2505 £ 1,8 g (p <0.001) 3 (Lex3), and this is by 295g
and 225 g more, respectively, than in the control group. Selenium preparations favoured an increase in erythocytes,
haemoglobin, and red blood indices MCH, MCV, RDW. The activity of some enzymes, particularly catalase, glutathione
peroxidase and glutathione reductase, measured in blood plasma on days of life 2, 21, and 42, recorded significantly
higher levels compared with the control group (p<<0.001). These results show, that dietary supplementation with
organic and inorganic selenium resulted in the increase of the antioxidant status and some performance indices.

Key words: Broiler chickens; Selenium; o-tocopherol; Haematological parameters; Antioxidant status; Enzyme
activity.

Rezumat. Seleniul este un oligomineral esential pentru sanatatea oamenilor si a animalelor. in acest studiu
s-a determinat impactul Seleniului organic (Se/-Plex) si al celui anorganic (selenit de sodiu) in complex cu X, 1, Zn
si a-tocoferol asupra unor indici bioproductivi si hematologici, precum si asupra sistemului antioxidant la puii
broiler. Cercetarile au fost efectuate pe 120 de pui broiler (COB 500), cu varsta cuprinsa intre 1 zi (masa corporala
- 50g) 5142-50 zile. Puii au fost examinati clinic si divizati in 4 loturi similare, a cate 30 capete: un lot martor si trei
loturi experimentale (Lex2; Lex3; Lex4). La varsta de 42 de zile puii din lotul martor au avut o greutate medie de
2280+1,10g, pe cand cei din loturile experimentale 2 si 3 au avut cate 2575 + 1,159g (P < 0,001) (Lex2) si,
respectiv,2.505+1,8g (P< 0,001) (Lex3), ceea ce este cu 295¢g si, respectiv, cu 225 g mai mult fata de puii din lotul
martor. Preparatele cu seleniu au favorizat o crestere a eritrocitelor, hemoglobinei si a constantelor eritrocitare
MCH, MCV, RDW. Activitatea unor enzime, in special catalaza, glutation peroxidaza si glutation reductaza,
determinate in plasma la a 2-a, a 21-a si a 42-a zi a demonstrat nivele semnificativ mai mari in comparatie cu lotul
martor (p< 0,001). Aceste rezultate demonstreaza, ca administrarea in furaj a seleniului organic sau anorganic a
favorizat o crestere a indicilor statutului antioxidant si a unor indici bioproductivi.

Cuvinte-cheie: Pui broiler; Seleniu; a-tocoferol; Parametri hematologici; Statut antioxidant, Activitate enzimatica.

INTRODUCERE

Pentru a contracara efectul distructiv al radicalilor liberi, organismul viu isi are propriul mecanism
reprezentat de antioxidanti, dar in momentul cand antioxidantii endogeni nu mai sunt capabili sa echilibreze
balanta sistemului oxidant-antioxidant e necesar aportul antioxidantilor exogeni, cu scopul ameliorarii
sistemului respectiv si a rezistentei organismului viu (Surai, P. 2006; Curca, D. et al. 2014). in acest
sens, exista diverse preparate cu proprietati antioxidante, de origine naturala sau sintetice, care au
efect ameliorator asupra sistemului oxidant-antioxidant (Surai, P. 2006; Voinitchi, E. et al. 2014).

E cunoscut faptul ca seleniul are un rol protector in formarea radicalilor liberi aparte i in asociere
cu a-tocoferolul. Folosirea seleniului in practica medical-veterinara, ca oligomineral, a cunoscut mai
multe etape. Initial, in 1960, seleniul a fost recunoscut ca oligomineral esential, iar in 1973 s-a descoperit
ca este o parte componentd a glutation peroxidazei (GSH-Px) si a selenoproteinelor: selenometionina
si selenocisteina. Astazi sunt cunoscute circa 30 de selenoproteine in sange la animale si oameni
(Surai, P. 2006).

Suplimentarea argumentata a ratiilor cu Se la cresterea pasarilor a inceput in 1974, cand organizatia
Food and Drug Administration ( FDA) a recomandat Se ca supliment in forma de selenit de sodiu. Din
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1995 s-a recomandat folosirea seleniului organic, care contine componente naturale — selenoaminoacizii
selenometionina si selenocisteina. Selenoaminoacizii sunt incorporati intr-o proteina principald care
constituie 50—80% selenometionind si selenocisteind din totalul de Se din plante (Edens, F. W., Gowdy,
K. M. 2004).

Studiile stiintifice privind selectarea surselor naturale de seleniu au adus la implementarea in practica
a seleniului organic sub forma de Sel-Plex (A4lltec Inc., SUA) in SUA, recomandat de FDA (Federal
register, 2000, 2002). Seleniul organic din Sel-Plex este similar cu cel provenit din plante si grauntoase
(Surai, P. 2006).

Astazi sunt cunoscute trei niveluri importante ale apararii antioxidante: primul se bazeaza pe activitatea
superoxid dismutazei; al doilea nivel se bazeaza pe activitatea a doud enzime antioxidante numite GSH-Px
si catalaza, care raspund de conversia peroxidului de hidrogen 1n apa; al treilea nivel il constituie activitatea
unor enzime specifice (lipaze, proteaze, enzime care inlatura sau repara moleculele afectate (ADH-ul etc).
la puii de carne ne-a determinat sa studiem efectele unor variante de produse farmaceutice ce contin
seleniu asupra unor indici hematologici, antioxidanti si bioproductivi la puii broileri.

MATERIAL SI METODA

Cercetarile s-au efectuat pe 120 de pui broiler din hibridul COB 500, pe parcursul a 42 de zile. Puii
au fost examinati clinic si divizati In 4 loturi a céte 30 de pui fiecare:

— Lotul martor I, Lm1 (30 de pui). Pe parcursul cercetarilor puii au fost examinati permanent si au
servit ca lot martor (ratia de bazd —RB);

— Lotul experimental II, Lex2 (30 de pui) — RB+administrarea, impreuna cu furajul, a premixului
Growmix (fiecare kg contine 1000 mg I, 200 mg de Se anorganic, 60 000 mg Zn, 700 mg Ca, 1000 mg
vit. E si vit. A, D,, B,, B,, B, — conform necesitatilor);

— Lotul experimental III, Lex3 (30 de pui) — RB+ includerea zilnica in furaj a iodurii de potasiu (KI)
0,5 mg/kg + Sel-Plex 1,0 g/Kg furaj combinat;

— Lotul experimental IV, Lex4 (30 de pui) — RB + zilnic KI, 0,5 mg/kg substanta uscata din furaj +
Rovimix E50 absorbate (,,DSM”, Polonia) (doza 1 g/kg furaj +Sel-Plex — 0,5 g/kg furaj combinat).

Pe parcursul desfasurarii experimentului s-a asigurat un microclimat optim, furajare si adapare
conform normelor igienice. Temperatura in adapost in prima zi a constituit 33°C, micsorandu-se la
fiecare 3 zile cu cate 3°C, pana a ajuns la 18°C.

Hranirea puilor a inceput imediat dupa introducerea lor in custile de crestere si a decurs in 4
perioade: I-a (1-10 zile) — nutret combinat de tip Start (producadtor SRL ,,Larsan-Nor”; a II-a (11-20
zile) — nutret combinat de tip Crestere 1; a Ill-a (21-35 zile) — nutret combinat de tip Crestere 2; a
IV-a (36-50 zile) — nutret combinat de tip Finis.

Pe parcurs s-au notat datele referitoare la consumul de furaje si evolutia sdptdmanala a masei corporale.
Laa2-a,a2l-asia42-azi s-au prelevat probe de sange de la puii din toate cele 4 loturi, estimandu-se
valorile indicilor hematologici (la un analizator automat tip PCE-210, ERMA INC, Japonia) si antioxidanti.

Analiza statistica a datelor experimentale s-a efectuat folosind criteriile parametrice dupa Student.
Rezultatele experimentelor sunt prezentate ca medii = eroare standart. Pragul de semnificatie prezentat
este P <0,05-0,001.

REZULTATE SI DISCUTII

Observatiile clinice efectuate pe parcursul experientei n-au semnalat reactii adverse sau alte abateri
in sanatatea si dezvoltarea puilor de carne ca urmare a administrarii furajului suplimentat cu remediile
testate. Se remarca faptul c@ puii broiler din loturile experimentale au fost mai linistiti, cu un penaj mai
stralucit, ceea ce indica o stare bund de sdnatate. Puii din lotul martor aveau penele mate si rare.

Datele obtinute privind dinamica cresterii au demonstrat cé la varsta de 21 de zile masa corporala
medie a unui pui din lotul martor a constituit 733,8g+1,45, iar la puii din Lex3 — 802,62 g+0,05, ceea ce
este cu 9,96% mai mult. Puii din Lex4 au atins o greutate medie de 806,0+0,75, iar cei din Lex2 —
740,0+0,05. La varsta de 42 de zile, la finele fazei de crestere, masa corporalda medie a puilor din lotul
martor a constituit 2280+1,10 g, adica s-a majorat cu 1547 g de la cantarirea precedenta (la 21 de zile),
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surplusul mediu zilnic fiind de 73,6 g. Puii din Lex3 si Lex4 au avut o crestere mai intensiva, greutatea
medie constituind 2575+1,15 g la puii din Lex3 si 2505+1,8 g la Lex4, ceea ce este cu 295 g si,
respectiv, cu 225 g mai mult fata de puii din lotul martor.

Evolutia valorilor hemoglobinei, eritrocitelor i hematocritului, trombocitelor, ale volumului eritrocitar
mediu, ale concentratiei de Hb eritrocitard medie, precum si distributia eritrocitara dupa volum este
redatd in tabelul 1.

Din datele prezentate se observa ca valorile medii absolute ale eritrocitelor la debutul studiului au
constituit media de 1,8340,07x10 '%/L. Ulterior, la a 2-a examinare, la puii din loturile experimentale
nivelul RBC a crescut considerabil. La puii din lotul martor eritremia a fost de 2,45+0,06x10 '2/L, pe
cand la cei din loturile experimentale a crescut, respectiv, cu 1,9, 3,2 si 1,2%. .M. Karput’ (2009)
explicd fenomenul de scadere a valorii medii a RBC la puii broiler prin faptul ca la 21-28 de zile de
viatd se instaleaza a doua perioadda imunodeficitara ce corespunde valorii medii de 2,1+0,3x10 '%/L.

Gh. Darabus et al. (2008) constatd ca in a 22-a zi de viatd a puilor broiler se instaleaza valori
eritrocitare mai scazute in caz de invazie cu coccidii.

La finele studiului, numarul de eritrocite nu a prezentat modificari statistic veridice, valoarea cea
mai Tnalta fiind inregistrata la puii din lotul experimental Lex3, cu 8,16% mai mare fata de Lml.

Hemoglobinemia a constituit, la debutul studiului, la puii din toate loturile, media de 7,23+0,19 g/L. in
ziua a 22-a a experimentului, la puii din Lex1 s-a observat o crestere a valorii indicelui mentionat cu
1,92 %, iar la cei din Lex2 — cu 3,2%. La urmatoarea cercetare (a 42—a zi) s-au observat valori mai
ridicate ale concentratiei de Hb la toate loturile, in raport cu valorile de referinta. Spre finele studiului,
valorile hemoglobinei au crescut cu 6,25% la puii din Lex2, cu 5,11 % la cei din Lex1 si cu 3,97% la cei
din Lex3, in raport cu lotul martor.

Tabelul 1. Evolutia unor parametri hematologici la puii de carne (M+m)

Valoride Loturile de animale (n=5)
referinta
i i . D t
Semnificatie (Ghergariu, S. ebu Lml Lex2 Lex3 Lex4
et.al. 2000)
1 recoltare J2,1+0,12 2.,07+0,08 2,12+0,12 2,085+0,2
RBC, 10”/L [2,340,12 1,8340,07 —_ —_ —_— . .
2 recoltare |2,45+0,06 [2,55+0,09 2,65+0,08 2,55+0,08
Hb, g/L 8.2840,61 7 2340,19 1 recoltare §7,8+0,37 7,95+0,08 8,05+044 7,940,426
2 recoltare I8,8+0,06 19,25+0,39 9,35+027 9,15+0,31
1 recoltare |23,75+1,32 24,85+0,46 [24,25+145 |23,95+1,15
HTC, % 22,85+1,78 26,940,31 o 2 2 2 . . . 2
° D recoltare [26,85+0,82 |26,7+1,16 [27,8£081  |27,6+1,08
Trombocite, b4.041.03 1 recoltare J23,0+1,38 JR6,5+4,11 31,5+2,19 33,0+6,17
10°/ul 77777 2 recoltare [63,5+1,54  [71,0+4,95 78,5+7,78 60,0+2,36
MCV, fl 134,742.86 1 recoltare J114,0+1,62 |118,8+2,24 |114,8+2,37 |114,9+0,79
2 recoltare J1084+2,3 |104,8+0,96 J104,7+1,95 [107,8+1 .47
1 recoltare |37,04+0,55 [38,4+0,15* [|37,88+035 |37,9440,67
MCH, pg 3934075 P are 135.6220.62 [55.12:0.72 [35.182009 [35.3850 25
1 recoltare §65,0+£1,46 |64,72+1,34 165,92+1,25 165,96+0,85
M H L 1 :l:l :l:1’06 b 9’ 9’ 2 9’ > 9’ 9
CHC, g/L 131,991,09 308 2 recoltare [65,72+0,54 [68,52+0,06 [67,28+125 |65,5640,65
RDW, % 13.440,47 1 recoltare J13,14+0,20 J14,0+0,84 13,22+0,39 [13,16+0,37
2 recoltare §12,02+0,20 §12,04+0,15 J11,66+0,13 |11,724+0,39

Noti: RBC - eritrocite, Hb— hemoglobina, HCT —hematocrit, MCV —volum eritrocitar mediu, MCH—hemoglobina
eritrocitard medie, MCHC — continut eritrocitar mediu de Hb, RDW — distributia eritrocitard dupa volum.

Valorile hematocritului au fost relativ mari la debutul experimentului la puii din toate loturile:
26,9+0,31% fata de valorile de referinta 22,85+1,78%. La urmatoarea cercetare, valorile medii ale
indicelui au fost de 23,75+1,32% la puii din Lm, cu o limitd maximala de 24,85+0,46 la puii din Lex2.

La finele studiului (ziua a 42-a), la toate loturile experimentale s-a observat o stabilizare a
hematocritului, comparativ cu lotul martor (lim=26,7 — 27,8%)

Valoarea medie a MCV (volumul celular mediu) la puii supusi experientei a fost mai mare la debutul
studiului, dar odata cu varsta a scazut la toate loturile si la 21-22 de zile acest indice s-a incadrat in
limitele 114,0-118,8 fl.
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Valoarea medie a MCH (hemoglobina eritrocitara medie) la debutul studiului a fost in medie de 39,3+0,75
pg. Pe masura cresterii puilor s-a observat o diminuare a MCH, 1n timp ce MCHC (concentratia eritrocitara
medie de Hb) a crescut dublu la toate loturile. Dovezi privind tendinta de crestere a MCHC la puii broiler
aduc si alti autori (Glomski, C.A., Pica, A. 2011). In acelasi timp autori precum D. Turcu et al. (2011), V.
Putin, Ana Macari (2013) au observat o diminuare a MCHC la puii tratati cu un remediu bioactiv.

RDW (distributia eritrocitelor dupa volum) la debutul cercetarilor a constituit media de 13,4+0,47%
si s-a mentinut la acelasi nivel (13,14—-14,0 %) la puii din toate loturile.

La a2-a investigatie (a 42-a zi), la puii din loturile experimentale, care au beneficiat de o sursa anorganica
sau organica (Sel-Plex) de I, Se, a-tocoferol si KI, s-a observat o tendinta de stabilizare a RDW.

Modificari similare privind indicele mentionat au inregistrat E.A. Nazarova (2012), care a utilizat
seleniul, V. Putin si Ana Macari (2013) care au utilizat produsul Bio-R.

Modificarile inregistrate privind statutul hematologic la puii broiler denota faptul ca continutul de Hb
si cantitatea de eritrocite depind in mare masura de necesitatile Tnalte ale puilor in faza de crestere.
Astfel, utilizand unii compusi minerali (Ca, Se, I) si neaparat a-tocoferol, Impreuna cu o ratie bine
balansata, se pot obtine performante inalte. Activitatea glutation peroxidazei (GSH-Px) in ser, exprimata
in uM/S.L, este expusa in tabelul 2.

La debutul cercetarilor (a 2-a zi de viatd), activitatea GSH-Px a fost de 2,17 + 0,38 uM/S.L. Un
nivel mai jos al activitatii GSH-Px (1,79 £ 0,06 pM/S.L) a fost inregistrat de catre noi in 2013 folosind
Sel-Plex (seleniu organic). Activitatea glutation reductazei (GR) a constituit media de 3,35 £0,32 uM/
S.L, aceasta fiind considerata drept optimala.

Prin urmare, dupa ecloziune, puii broiler dispun de un nivel satisfacator de GSH-Px si GR, ceea ce
le da posibilitatea de a avea o activitate protectoare antioxidativa in urmatoarea perioada de dezvoltare.
La a 2-a cercetare (a 21-a zi), activitatea GSH-Px si GR inregistreaza o tendinta de crestere la puii din
loturile experimentale. Astfel, activitatea GSH-Px a avut o valoare de 4,96 + 0,248 uM/S.L la puii din
lotul martor side 5,71 £ 0,49 uM/S.L, 5,99 £ 0,319 51 5,84 0,306 uM/S.L la puii din loturile experimentale
2, 3 si 4, corespunzator.

Despre actiunea benefica a seleniului organic (Sel-Plex) asupra statutului clinic si antioxidant la puii
broiler am comunicat si in alta lucrare (Zaitceva, D. 2013). In viziunea noastra, GSH-Px este principalul
mijloc de aparare antioxidanta in prima faza de crestere a puilor (zilele 1-21).

Dinamica activitatii glutation reductazei (GR) in ser, prezentata in tabelul 2, are un caracter asemanator
cu dinamica GSH-Px. La finele studiului (a 42-a zi), activitatea GSH-Px in ser a inregistrat o tendinta
de majorare la puii din toate loturile experimentale. La puii din Lex2 s-a constatat o crestere a activitatii
acestei enzime cu 17,61%, la cei din Lex3 - cu 28,31%, la cei din Lex4 — cu 24,32% fata de Lm
(P <0,01). D. Curca (2014) comunica ca GSH-Px are un efect protector esential asupra membranei
celulare fatd de alterarile oxidative, protejand mai ales acizii grasi polinesaturati din membrana celulara.
Aceasta este, de altfel, sediul major al interrelatiilor dintre seleniu si vitamina E. in cercetarile lor
efectuate pe puii broiler, autori precum Cheu Cuoshun, Wu Junfeng, Li Chong (2013) au demonstrat ca
includerea in furajul de baza a produsului Jiaotianle®, care contine seleniu organic (2000mg/kg), in
diferite doze (0,3; 0,5; 1,0 si 2,0 mg/kg) a dus rezultate convingdtoare privind majorarea activitatii
GSH-Px si SOD (superoxid dismutazei), a AAT (activitatea antioxidanta totald), ceea ce a influentat
pozitiv asupra indicilor productivi si a ridicat nivelul de aparare antioxidativa.

La finele studiului (a 42-a zi) s-a constatat o crestere a activitatii GR la puii din Lex3 si la cei din
Lex4 - cu 39,71% (P < 0,05) si, respectiv, cu 32,26% fata de lotul martor (difirenta de 13,82% s-a
inregistrat la puii din Lex2 fata de puii din Lm, insa P > 0,05).

Datele referitoare la activitatea catalazei (CAT) si a superoxid dismutazei (SOD) sunt prezentate in
tabelul 3. La debutul cercetarilor, activitatea catalazei a constituit media de 10,06+ 0,05 uM/SL. La a
doua examinare (a 21-a zi), activitatea CAT la puii din lotul martor a inregistrat valori de 10,5+ 0,916
wM/S.L. Valori mai ridicate privind activitatea CAT au fost inregistrate la puii din loturile experimentale
atat in ziua a 21-a de viata, cat i in a 42-a zi: cu 79,16 % la puii din Lex2, cu 83,15 % la cei din Lex3
sicu 47,53 % la puii din Lex4.

Activitatea SOD din serul sanguin la puii cu varsta de doua zile a fost de 841,82 + 33,6 u.c., pentru
ca apoi, cétre ziua a 21-a de viata (p > 0,05) sa creasca considerabil atat la puii din lotul martor, cat si
la cei din loturile experimentale,. Tendinta generald de crestere a dinamicii SOD s-a mentinut si la
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Tabelul 2. Activitatea glutation peroxidazei (GSH-Px) si glutation reductazei (GR)
la puii broiler (n=5)

Lotul GSH-Px
Cercetarea| Indici uM/S.L GRpMWS.L.
statistici M+tmtdP M+mtdP
I Martor
2-a Debut 2,17 + 0,38 3,35+ 0,32
zi / fon
Lml 4,96 + 0,24 3,09 £+ 0,44
11 Lex2 5,71 £ 0,49 0,22 P;2>0,05 3,25+0,27 0,30 P;2>0,05
a2l-a Lex3 5,99 + 0,31 1,01 P;3>0,05 3,2340,34 0,24 P;3>0,05
zZi Lex4 5,84+ 0,30 0,12 P;4>0,05 3,21 +£0,32 0,7 P14>0,05
Lml 4,77 £ 0,06 2,82+ 0,15
111 Lex2 5,61 +£0,202,21 P;2<0,01 3,21+0,12 1,96 P;2>0,05
42-a Lex3 6,12+ 0,17 7,20 P, 3<0,01 3,94+0,29 2,54 P, 5<0,05
zZi Lex4 5,93 + 0,33 3,45 P14<0,01 3,73+0,38 2,19 P;12>0,05

urmatoarele examinari ( la 42 de zile), nivelul maxim de activitate SOD fiind inregistrat la puii din Lex4
(1727,27£31,36 u.c.).

In baza analizei rezultatelor obtinute se poate constata ci administrarea in ratia de baza a puilor
broiler a remediilor care contin K, I si Se organic sau anorganic asigura un nivel Tnalt de protectie
antioxidativa. Rezultatele obtinute sunt similare cu cele publicate anterior, care de asemenea atesta
faptul ca Se organic (Sel-Plex) asigura o activitate naltd CAT si SOD, care au functie importanta de
protectie impotriva stresului oxidativ.

Tabelul 3. Activitatea catalazei (CAT) si superoxid dismutazei (SOD)
la puii broiler, COBB (500 n = 5)

CAT in plasma Autenticitatea SOD (u.c¢) Autenticitatea
Cercetarea | Lotul | (sor) pM/S.L comparativa M m comparativa
M +m td P td P
I Lm 10,06 = 0,95 841,82 £33,6
1-2 zi (fon) n=10 n=10
11 Lml 13,15 £ 0,492 1425,15 + 83,833
21-a Lex2 1435 +£2,180 0,306 P12>0,05 1469,09 £ 67,456 0,405 P12 >0,05
zi Lex3 18,98 +£3,419 [1,279 P13>0,05 1392,73 £36,972 0,357 P13>0,05
Lex4 12,04 +£2,205 10,296 P;,> 0,05 1230,91 + 71,674 |1,763 P, 4> 0,05
111 Lml 10,50 £ 0,492 1558,18+ 105,401
42-a Lex2 18,50 £ 1,264 10,3196 P,, <0,01 1646,77 + 41,765 0,783 P,, > 0,05
zi Lex3 19,23 £2.268 23,527 P13<0,01 1714,55 £ 60,660 |2,288 P13>0,05
Lex4 15,49 £1,506  |2,772 P14 <0,05 1727,27 £31,36 1,541 Py 4> 0,05
CONCLUZII

Experimentul a demonstrat ca produsele Sel-Plex, selenitul de sodiu, in complex cu oligomineralele I,
Zn si cu vitamina E (a-tocoferol), in conditii fiziologice de vivariu, manifesta proprietati benefice asupra
starii de sindtate, asupra indicilor productivi. Administrarea odata cu furajul si cu apa de baut a remediilor
studiate a indus o crestere a eritrocitelor, hemoglobinei si a constantelor eritrocitare MCH, MCV, RDW.

Seleniul anorganic din selenitul de sodiu (Na,SeO,) este un element esential pentru nutritia puilor
broiler si actioneaza prin ameliorarea indicilor biochimici: activitatea CAT a crescut cu 7,61% fata de
lotul martor la prima analiza si cu 76,19% la a doua. GSH-Px a crescut cu 17,619 % fata de lotul
martor (P<0,01), iar GR a crescut cu 13,83% (P>0,05) la a doua analiza.

Seleniul organic (Sel-Plex) reprezintad o formula adecvata care a demonstrat actiune evidenta asupra
dinamicii activitatii enzimelor CAT, SOD cu functie de protectie pronuntata.

Sel-Plex a avut un impact pozitiv asupra dinamicii activitatii glutation peroxidazei (GSH-Px), enzima
selenodependentd, care a Inregistrat o crestere la puii din lotul experimental 3 si 4 in ambele etape de
investigare (P<0,01).
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Dinamica activitatii glutation reductazei (GR) in ser (la a 21-a zi) a avut o tendintd de majorare
pronuntatd, ajungand la un nivel de 3,94 +£0,29 uM/s.1., ceea ce este cu 39,72% mai mult fata de lotul
martor. Puii din lotul 4 experimental au prezentat o activitate a GR din ser de 3,73+0,38 uM/s.1, ceea ce
este cu 32,27% (P>0,05) mai mult. La finele studiului ( a 42-a zi), nivelul seric al GR a fost cel mai
ridicat la puii din Lex3 (3,94+0,29uM/s.1).
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MONITORINGUL COLONIILOR MICROBIENE IZOLATE DE LA
CARCASELE DE BOVINE, OVINE $I PORCINE

Ruslan ANTOCI
Universitatea Agrara de Stat din Moldova

Abstract. A study, conducted during 2013-2014, aimed at monitoring the number of microorganisms isolated
from bovine, sheep and pig carcasses and grown on nutritive media: peptone agar, Endo, bismuth sulfite agar and
Saburo. The samples were taken from the surface, as well as from the depth of carcasses (from livestock farms
from different districts of the Republic of Moldova), during their marketing period. Microbial dominant species
from carcasse surface were represented by E. coli and Streptococcus. The greatest number of microorganism
colonies were found on the samples from sheep and pig carcasses, the contamination level being higher in the
months of April and July. The number of colonies taken from the surface of carcasses, compared with those taken
from deep muscle, was 2-3 times higher with a higher incidence on peptone agar and Endo media: up to 66
colonies (sheep), 38 colonies (pig) si 31 colonies (cattle). The number of colonies identified on bismuth sulfite
agar and Saburo media was more reduced.

Key words: Carcasses; Cattle; Sheep; Pigs; Bacteria; Nutritive media.

Rezumat. Rezultatele prezentate in lucrare se referd la monitorizarea numarului de microorganisme izolate de
la carcasele de bovine, ovine si porcine §i crescute pe medii nutritive: agarul peptonat, Endo, bismut sulfit agar si
Saburo. Probele au fost prelevate de pe suprafata si din profunzimea carcaselor (provenite de la unitati zootehnice
din diferite raioane ale republicii), in perioada de comercializare a acestora (2013-2014). Cercetarile au stabilit ca
dominanta microbiana de pe suprafata carcaselor consta in primul rand din E. coli i streptococci. Cel mai mare
numar de colonii de microorganisme a fost determinat in probele prelevate de la carcasele de ovine si porcine,
nivelul de contaminare fiind mai ridicat in lunile aprilie si iulie. Numarul coloniilor de pe suprafata carcaselor,
comparativ cu cele din profunzime, a fost de 2-3 ori mai mare, cu o incidenta mai evidenta pe mediile agar peptonat
si Endo: pana la 66 colonii (ovine), 38 colonii (porcine) si 31 colonii (bovine). Numarul coloniilor a fost mai redus
pe mediile bismut sulfit agar si Saburo.

Cuvinte-cheie: Carcase; Bovine; Ovine; Porcine; Bacterii; Medii nutritive.

INTRODUCERE

Actualmente, pe piata interna si internationald se observa o intensificare a fenomenului de diversificare
extrema a categoriilor de produse alimentare care devin tot mai complexe si mai colorat ambalate,
atragand tot mai multi consumatori. Principiul de baza privind siguranta alimentara este aplicarea unei
abordari integrate, de tipul ,,de la ferma la consumator”, care sa includd toate sectoarele lantului
alimentar, inclusiv productia de furaje, sanatatea plantelor si a animalelor, bunastarea animalelor, productia
primara, procesarea alimentelor, depozitarea, transportul, comercializarea, precum si importul si exportul
acestora (Dan, S.D., Rotaru, O., Filipoi, C. 2004; Mihaiu, M., Fazekas, I. et al. 2011; Ivana, S., Bogdan,
A.T. et al. 2010; Cooman, L., Flahou, B. et al. 2013).

Riscul ca alimentele sa fie contaminate cu substante chimice sau cu microorganisme exista pe tot
parcursul lantului alimentar. Din aceste considerente, importanta serviciului veterinar, care consta
anume 1n controlul produselor alimentare de-a lungul intregului flux tehnologic si pana la comercializare,
creste considerabil si se impune ca o treapta obligatorie in mentinerea inocuitatii produselor alimentare
si asigurarea sanatatii publice (Bolton, D.J, Ivory, C., McDowell, D. 2013; Dan, S.D., Rotaru, O. 2003;
Tahamtan, Y., Hayati, M., Namavari, M. 2010).

Toate acestea aduc in prim-plan necesitatea revizuirii conceptiei despre nutritia umana si accentuarea
caracterului ei de factor preventiv pentru sanatate, dar si importanta majora pe care o prezinta siguranta
alimentara in contextul unui comert extrem de dinamic si complex (Abdalla, M.A., Suliman, S.E., Bakhiet,
A.O. 2010; Dan, S.D., Rotaru, O., Filipoi, C. 2004; Ivana, S., Bogdan, A.T. et al. 2010).

La momentul actual, una dintre prioritatile activitatii serviciului sanitar-veterinar este asigurarea
sigurantei alimentare care se manifesta §i prin verificarea starii de contaminare a produselor de origine
animala cu microorganisme patogene sau cu agenti ai unor zoonoze (Ivana, S., Bogdan, A.T. et al.
2010; Tahamtan, Y., Hayati, M., Namavari, M. 2010).

In acest context, scopul investigatiilor propuse a fost de a stabili prezenta si numarul de colonii ale
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microorganismelor izolate de pe suprafata carcaselor de bovine, ovine si porcine si din profunzimea
probelor 1n perioada de comercializare a acestora.

MATERIAL SI METODA

Investigatiile stiintifice au fost efectuate la Catedra Epizootologie a Facultatii de Medicina Veterinara,
Universitatea Agrara de Stat din Moldova, laboratorul de microbiologie, si in laboratorul de expertiza
sanitara veterinari din Intreprinderea Municipala ,,Piata Centrala” din municipiul Chisindu. Obiectul
cercetarilor au fost carcasele de bovine, ovine si porcine livrate in piata centrald pentru comercializare,
provenite de la unitétile zootehnice pentru cresterea animalelor agricole din comunele municipiului
Chisindu si din diferite raioane ale republicii, de la care au fost prelevate probe pentru investigatii
bacteriologice si bacterioscopice in perioada anilor 2013-2014.

Probele au fost prelevate Tnaintea plasarii carcaselor in hald pentru a fi comercializate si la intervalele
de 24 si de 48 ore dupa plasare. S-au prelevat probe atat de la carcasele refrigerate, cat si de la cele
congelate. Masa medie a probelor prelevate de la o carcasa a constituit 100-150 g. Probele au fost
prelevate concomitent de la carcasele de bovine, ovine si porcine in perioada lunilor ianuarie, aprilie, iulie
si octombrie, In pungi de polietilena sterile, fiind expediate in laborator cu indicarea sursei si a tipului.

REZULTATE SI DISCUTII

Un aspect important al cercetarilor initiate I-a constituit numarul de colonii ce au crescut pe suprafata
si In profunzimea probelor prelevate de la carcasele de bovine, ovine si porcine in perioada lunilor ianuarie,
aprilie, iulie si octombrie. Acest studiu a fost efectuat pentru a stabili, prin comparatie, numérul de colonii
ale microorganismelor in functie de anotimp, tipul carcaselor si specie. In tabelele 1-6 sunt prezentate
rezultatele monitorizarii numarului de colonii crescute pe mediile nutritive agarul peptonat, Endo, bismut
sulfit agar si Saburo pe parcursul anilor 2013 si 2014, cu insamantari efectuate din probele prelevate de pe
suprafata si din profunzimea carcaselor de bovine, ovine si porcine.

In tabelele 1-3 sunt redate datele referitoare la studiul numarului de colonii ale microorganismelor
din probele prelevate de la carcasele de bovine, ovine si porcine pe parcursul anului 2013.

In tabelul 1 sunt prezentate rezultatele monitorizirii numarului de colonii ale microorganismelor ce au
crescut pe mediile nutritive cu insdmantari efectuate din probele prelevate de la carcasele de bovine in
perioada lunilor ianuarie, aprilie, iulie si octombrie 2013. Analizdnd aceste date, se poate constata cd in
luna ianuarie cel mai mare numar de colonii a crescut din probele prelevate de pe suprafata carcaselor de
bovine insamantate pe mediul agar peptonat — de la 17 la 24 colonii, urmate de cele crescute pe mediul
Endo — de 3-16 colonii. in cazul insdméntirilor din profunzimea probelor, numarul coloniilor a fost de 1-4
pe mediul Endo si de 2—6 colonii pe mediul agar peptonat (coeficientul de veridicitate p> 0,05). In luna
aprilie, valorile numarului de colonii au constituit practic aceiasi indici, un numar mai mare - 6-24, regasindu-
se pe mediul Endo. In luna iulie se observa o crestere semnificativd a numirului de colonii in probele
prelevate de pe suprafata carcaselor insdmantate pe agarul peptonat — de la 16 la 32 colonii. Totodata,
colonii de microorganisme din probele de pe suprafata carcaselor au crescut si pe mediul bismut sulfit
agar (1-2 colonii). In luna octombrie, numirul de colonii a fost dominant pe agarul peptonat, cu valori de
14-21 de colonii in probele prelevate de pe suprafata carcaselor si de 4-13 colonii in probele din profunzime.
Pe mediul bismut sulfit agar, numérul coloniilor a constituit 2-3. Pe mediul Saburo, colonii de microorganisme
n-au fost observate nici intr-una dintre lunile de cercetare.

In tabelul 2 sunt prezentate rezultatele privind numarul de colonii crescute pe mediile nutritive
mentionate din probele prelevate de la carcasele de ovine pe parcursul anului 2013. Analizand datele
din tabel, se poate mentiona ca numarul coloniilor variaza in dependenta de mediul nutritiv, felul probei
si perioada de cercetare. La probele prelevate de pe suprafata carcaselor, cu insdmantarile efectuate
pe mediul agarul peptonat, cele mai inalte valori ale numarului de colonii au fost stabilite in lunile aprilie
(28-66 de colonii) si iulie (46-63 de colonii). Valori mai reduse ale numarului de colonii au fost inregistrate
in lunile octombrie (21-41de colonii) si ianuarie (17-51 de colonii). in cazul probelor din profunzime,
numarul coloniilor a variat de la 5-11 1n luna aprilie pana la 24-42 in luna iulie (coeficientul de veridicitate
p>0,05).

Pe mediul Endo, cele mai mari valori ale numarului de colonii in probele prelevate de pe suprafata



114

Ruslan Antoci, Monitoringul coloniilor microbiene izolate de la carcasele de bovine, ovine si porcine (7/2-118)
Stiinta agricold, nr. 1 (2015)

Tabelul 1. Monitorizarea numarului de colonii bacteriene de la carcasele de bovine pe
parcursul anului 2013

Perioada Medii nutritive (numadarul coloniilor)
Nr. . Nr. de Bism

crt cerjei‘are Specia probe Endo Agar slzlﬁl:t Saburo
2013 S P S P S P|S]|P

1 12 3 24 6 - -1-0 -

ianuarie 2 3 4 21 4 - -] - -

3 16 1 17 2 - -1 -0 -

X+m - 10,3+3,8%2,6+0,8(20,6+2,0f 4,0+1,1 - -1-1 -

1 15 2 23 6 - -1-0 -

aprilie 2 6 5 21 4 - -1-] -

3 24 1 13 1 - -1 -0 -

! bo vine X+m - 15,0£5,2 12,6+1,1|19,0+3,0) 3,6+1,4 -1-1 -
1 6 3 16 3 2 -1-0 -

iulie 2 5 2 31 7 1 -1-1 -

3 11 4 22 2 - -1 -0 -

X+m - 7,3+1,8 13,0+0,5(23,04+4,3] 4,0+1,5 - -1-0 -

1 11 3 14 13 3 -1-1 -

octombrie 2 4 2 21 9 2 -1-0 -

3 9 8 17 4 2 -1 -0 -

X+m - 8,0+2,0 |4,3+1,8|17,3+2,0]8,6+2,6|2,3+0,2 |- | - | -

*B=0,95 (p>0,05)
carcaselor au fost inregistrate in luna iulie — de 34—47 de colonii, iar cele mai mici valori — in luna
ianuarie, circa 13-21 de colonii. Dezvoltarea coloniilor a fost observata si pe mediul bismut sulfit agar,
numarul acestora variind intre 2—6 colonii in probele prelevate de pe suprafata carcaselor, in toate
perioadele de cercetare. In cazul mediului Saburo, numai in probele prelevate de pe suprafata carcaselor
au fost observate 1-5 colonii de microorganisme (coeficientul de veridicitate p> 0,05).

Tabelul 2. Monitorizarea numarului de colonii bacteriene de la carcasele de ovine pe
parcursul anului 2013

Perioada Medii nutritive (numdarul coloniilor)
]::t de tZizce' Specia ]pv:;);f: Endo Agar le;;;gt Saburo
2013 S P S P S P|S|P
1 13 7 42 31 3 -4 -
ianuarie 2 21 13 51 22 6 -1 -1 -
3 17 3 17 19 1 -1 -
X+m 17,0+£2,3) 7,6£2,8 136,6+10,1|24,0+3,5**|3,3+1,4| - | - | -
1 23 14 66 10 6 -3 -
aprilie 2 17 18 41 5 2 -12 -
3 35 7 28 11 - - - -
Il |ovine X+m 25,0+£5,2 113,0+£2,6 |45,0+11,1] 8,659 - -1 -1 -
1 38 19 49 42 6 -3 -
iulie 2 47 22 63 31 4 -5 -
3 34 13 46 24 6 -1 -
X+m 39,6+3,8*%|18,0+2,6%] 52,6+5,2 | 32,3+5,2* |5,3+0,6| - | - | -
1 14 17 12 11 3 -14] -
ocrombrie] 2 22 4 34 12 6 -3 -
3 31 6 41 16 6 - - -
X+m 22,3+491] 9,0+4,0 | 29,0+8,7 | 13,0+1,5 [5,0+0,9]| - | - | -

* B=0,95 ( p>0,05); **B=0,99 (p>0,01)
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In concluzie, se poate de mentionat ci la carcasele de ovine cel mai mare numir de colonii a fost
stabilit n probele prelevate de pe suprafata carcaselor crescute pe agarul peptonat si pe mediul Endo,
fiind specifice pentru E. coli si Streptococi, cu o frecventa mai inaltd in perioada aprilie-iulie.

In tabelul 3 sunt prezentate rezultatele privind numarul de colonii crescute pe mediile nutritive
mentionate 1n probele prelevate de la carcasele de porcine, pe parcursul anului 2013.

Tabelul 3. Monitorizarea numarului de colonii bacteriene de la carcasele de porcine pe

parcursul anului 2013

. Medii nutritive (numdarul coloniilor)
Nr. Perioada . | Nr. de Bismut
crt de cerce-| Specia probe Endo Agar sulfit Saburo
tare 2013
S P S P S PlS|P
1 14 3 13 5 3 -1 -1 -
ianuarie 2 21 6 30 17 4 -1 - -
3 11 2 30 14 - -1-1 -
X=+m - |15,3+2,9) 3,6+1,1 [24,3+5,6]12,0+3,5 - -1 - -
1 11 16 19 10 5 -1 - -
aprilie 2 22 9 28 11 2 -1 - -
3 4 5 17 9 - -1 - -
Il | porcine X+m - |12,345,2)10,0+3,1{21,3+3,3]10,0+0,5 -
1 8 8 13 12 9 ===
iulie 2 7 3 4 7 2 -1-1 -
3 10 11 21 1 4 -1-1| -
X=+m - 8,3+0,8] 7,3+2,3 |12,6+4,9] 6,6+3,1 15,0£2,0] - | - | -
1 14 3 32 11 6 -1 - -
octombrie| 2 11 16 34 4 2 -1 -1 -
3 3 6 15 16 2 -1-1 -
X+m - 9,343,2] 8,3+3,9 |27,0+£6,0]10,3+3,43,3£1,3| - | - | -

Datele din tabel demonstreaza ca cel mai mare numar de colonii microbiene a fost stabilit in probele
prelevate de pe suprafata carcaselor de suine cu insamantari efectuate pe agarul peptonat, in luna octombrie
inregistrandu-se intre 15-34 de colonii, iar in luna ianuarie— 13-30 colonii. in cazul probelor din profunzimea
carcaselor, numarul de colonii a variat de la 4 1a 16 in luna octombrie si de la 1 la 12 colonii in luna iulie. in
cazul insamantarilor efectuate din probe prelevate de pe suprafata carcaselor pe mediul Endo, cele mai
multe colonii au fost stabilite in luna aprilie, cu valori de 4-22 de colonii, i in luna ianuarie, cu valori de
11-21 colonii. In cazul insamantirilor efectuate pe mediul bismut sulfit agar, colonii au fost observate
numai la probele prelevate de pe suprafata carcaselor — 2-9 colonii in luna iulie i 2-6 colonii in luna
octombrie. Pe mediul Saburo, colonii de microorganisme n-au fost observate.

Datele obtinute ne permit sa afirmam ca cele mai multe colonii de microorganisme la carcasele de
porcine s-au dezvoltat pe mediul agar peptonat din probele prelevate de pe suprafata carcaselor 1n perioada
lunilor ianuarie i octombrie, structura morfologica a acestora fiind caracteristica pentru streptococi.

In tabelele 4-6 sunt redate rezultatele investigatiilor privind numarul de colonii de microorganisme in
probele prelevate de la crcasele de bovine, ovine si porcine pe parcursul perioadei anului 2014,

Tabelul 4 reflecta rezultatele monitorizarii numarului de colonii de microorganisme ce au crescut pe
medii nutritive In cazul Insamantarilor efectuate din probele prelevate de la carcasele de bovine in
perioada lunilor ianuarie, aprilie, iulie si octombrie 2014. Astfel, se observa o crestere considerabila a
numarului de colonii la Insamantarile efectuate pe agarul peptonat si pe mediul Endo. La probele
prelevate de pe suprafata carcaselor de bovine, cea mai mare intensitate a numarului de colonii a fost
inregistratd in lunile ianuarie si octombrie (intre 11 si 23 de colonii). In cazul probelor prelevate din
profunzimea carcaselor, numarul coloniilor a variat de 1a 2 la 9 colonii, cu o frecventa mai inalta in lunile
aprilie-iulie, morfologia acestor colonii fiind caracteristica pentru streptococi.
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Tabelul 4. Monitorizarea numarului de colonii bacteriene de la carcasele de bovine pe
parcursul anului 2014

Vi Perioada Nr. Medii nutritive (numdrul col;r;;'l;floz
de cerce- | Specia | de Endo Agar Saburo
crt sulfit
tare 2014 [probe
S P S P S|P]|S|P
1 4 2 23 - - - - -
ianuarie 2 3 1 12 2 - - - -
3 12 4 11 2 - - - -
X+m - 6,3+2,8 12,3+0,8(15,3+3,8 - - - - -
1 16 4 13 9 - - - -
aprilie 2 20 11 3 9 - - - -
3 11 7 14 6 - - - -
! bovine X+m - | 15,6£2,6*17,3£2,0{10,0+3,4(8,0+0,9*| - - - -
1 15 3 13 6 3] - - -
iulie 2 12 6 17 2 1 - - -
3 17 4 13 2 - - - -
X+m - |14,6+1,4*%*%|4,3+0,8(14,3+1,3| 3,3+1,3 | - - - -
1 11 2 12 3 - - - -
octombrie| 2 7 4 20 2 2] - - -
3 6 - 23 6 - - - -
X+m - 8,0+1,5 - 18,3+3,213,62,0| - - - -

*B=0,95 (p>0,05); **B=0,99 (p>0,01)

In cazul insdamantarilor efectuate pe mediul Endo, la probele prelevate de pe suprafata carcaselor
cel mai mare numar de colonii a fost stabilit in lunile aprilie (11-16 colonii) si iulie (15-17 colonii)
(coeficientul de veridicitate, p> 0,01). Tot 1n aceste luni un numéar mai mare de colonii a fost stabilit si
la probele din profunzimea carcaselor, respectiv 6-9 si 2-6 colonii (coeficientul de veridicitate, p>0,05).
Pe mediul bismut sulfit agar s-au dezvoltat colonii de microorganisme numai in cazul probelor prelevate
de pe suprafata carcaselor, circa 1-3 colonii in lunile iulie $i octombrie. Pe mediul Saburo, colonii de
microorganisme nu s-au observat nici la o etapa de cercetare.

La probele prelevate de la carcasele de ovine pe parcursul anului 2014 (Tab. 5), o incidentd mare a
coloniilor de microorganisme la probele recoltate de pe suprafata carcaselor, cu insamantarea ulterioara
pe agarul peptonat, a fost stabilita in toate lunile, cu valori osciland in limitele a 24-40 de colonii n luna
aprilie si 22-31 de colonii in luna iulie. La probele prelevate din profunzimea musculaturii carcaselor,
numarul coloniilor a fost de 1022 in luna octombrie si de 7-19 in luna aprilie, cu o structurd morfologica
caracteristica pentru streptococi.

Insamantarile efectuate pe mediul Endo din probele de pe suprafata carcaselor au demonstrat o
incidentd mai sporitd a numarului de colonii in lunile aprilie si iulie, cu valori de 25-41 si, respectiv, de
26-32 de colonii. In acelasi timp, la probele prelevate din profunzimea musculaturii, cea mai mare
intensitate a coloniilor de microorganisme a fost stabilita in luna aprilie, circa 10-19 colonii.

Pe mediul bismut sulfit agar, din probele prelevate de pe suprafata carcaselor, cele mai multe colonii
s-au nregistrat in luna octombrie - 1-10 colonii. in luna iulie, pe mediul Saburo, s-au dezvoltat circa
1-5 colonii de microorganisme la probele prelevate de pe suprafata carcaselor.

Datele obtinute confirma ca cea mai intensiva crestere a coloniilor de microorganisme s-a dovedit
a fi In lunile aprilie si iulie, cu Tnsdmantarile efectuate pe agarul peptonat, urmat de mediul Endo.

Monitorizarea numarului de colonii de microorganisme din probele prelevate de la carcasele de
porcine pe parcursul anului 2014 este reflectata in tabelul 6.

Analiza acestor date ne permite sa afirmam ca, la carcasele de porcine, gradul de contaminare cu
microorganisme este mai mic in comparatie cu carcasele de ovine, dar mai mare in comparatie cu
carcasele de bovine.
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Tabelul 5. Monitorizarea numarului de colonii bacteriene de la carcasele de ovine
pe parcursul anului 2014
N Perioada . Nr. Medii nutritive (numarul color;;’lz:;:)u t
crt de cerce- | Specia de Endo Agar sulfit Saburo
tare 2014 probe

S P S P S PlS| P

1 16 11 31 12 4 -1-1 -

ianuarie 2 22 13 22 11 7 -1-1 -

3 17 9 13 12 2 1{-1] -

X+m - |18,3£1,8*%|11,0+1,1|22,04+5,2|11,6+0,2*%|4,3+1,4| - | - | -

1 29 13 40 19 6 -1-1 -

aprilie 2 41 19 29 15 3 -1-1 -

3 25 10 24 7 2 -1 -

Il |ovine X+m - 131,6+4,7 [14,042,6|31,044,6| 13,6+3,5|3,6£1,1| - | - | -
1 26 2 31 6 3 115] -

iulie 2 31 9 22 9 3 31-1 -

3 32 13 24 10 2 -11] -

X+m - 129,6+1,8]8,0£3,1125,6+2,7| 8,3+1,1 |2,6+0,2| - | - | -

1 20 6 31 14 10 -1-1 -

ocrombrie| 2 19 11 12 19 9 -1-1 -

3 24 17 12 22 1 -1-1 -

X+m - 121,0+1,5%[11,343,1|18,3+6,3| 18,3+2,3 |6,6£2,8] - | - | -

*B=0,95 (p>0,05);

Tabelul 6. Monitorizarea numarului de colonii bacteriene de la carcasele de porcine pe
parcursul anului 2014

Medii nutritive (numdrul coloniilor)

Nr. Perioada . Nr. Bismut
crt de cerce-| Specia de Endo Agar sulfit So baro
tare 2014 [probe
S P S P S PlS|P
1 12 6 16 6 3 -1-] -
ianuarie | 2 9 3 20 3 1 -1 -1 -
3 11 11 3 9 - -1-] -
X+m - 110,6+0,816,6+2,3]13,0+5,0| 6,0+1,7 - -1 -1 -
1 22 4 19 12 - -1-1 -
aprilie 2 13 13 16 9 3 -1 -1 -
3 9 11 17 9 - -1-1 -
11 porcine |  X+m - | 14,6+3,819,3+2,717,3+0,8*|10,0+0,9] - -1 -1 -
1 14 8 20 11 2 -1-1 -
iulie 2 20 3 11 8 1 -1-] -
3 31 9 17 4 3 -1-1 -
X+m - 121,6+4,9*%6,6%1,8]16,0£2,6*| 7,6=2,0 §2,0£0,5| - | - | -
1 12 6 20 3 16 -1-1 -
octombrie| 2 11 2 13 7 1 -1-1-
3 17 4 9 4 4 -1-1-
X+m - J13,3+1,8%|4,0+1, 1§ 14,043, 1 | 4,6+1,1 |7,0£4,5] - | - | -

*B=0,95 (p>0,05);
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Analizand datele din tabelul 6, se poate constata ca cel mai mare numar de colonii a fost stabilit la
probele colectate de pe suprafata carcaselor de porcine, cu insamantari pe agarul peptonat, cu valori
de la 3 la 20 in lunile ianuarie, iulie i octombrie, iar in cazul probelor din profunzime, incidenta numarului
de colonii a variat in luna aprilie intre 9 i 12 colonii.

Pe mediul Endo a fost stabilit un numar mai sporit de colonii in probele prelevate de pe suprafata
carcaselor in luna iulie, circa 14-31 colonii. In cazul probelor din profunzime, cel mai mare numar de
colonii s-a stabilit in luna aprilie —4-11 colonii.

Pe mediul bismut sulfit agar, colonii au fost observate numai la probele prelevate de pe suprafata
carcaselor, cu valori de 1-16 colonii 1n luna octombrie. Pe mediul Saburo, colonii de microorganisme
n-au fost evidentiate nici intr-o perioada de cercetare.

CONCLUZII

1. Analiza numarului de colonii pe mediile nutritive a demonstrat c¢a cel mai mare numar de colonii
de microorganisme a fost stabilit la probele prelevate de la carcasele de ovine, urmate de porcine, cu
o incidentd mai inaltd in perioada lunilor aprilie si iulie.

2. Valori sporite ale numarului de colonii bacteriene au fost stabilite pe mediile agar peptonat si
Endo — pana la 66 de colonii la probele prelevate de la carcasele de ovine, de pe suprafata, 38 de
colonii la probele prelevate de la carcasele de porcine si 31 de colonii la probele prelevate de la
carcasele de bovine.

3. La probele prelevate de pe suprafata carcaselor, comparativ cu cele prelevate din profunzime,
numarul coloniilor are o incidentd de 2-3 ori mai naltd la carcasele de ovine, cu o intensitate mai
pronuntatd pe mediile agar peptonat, Endo si cu o frecventd mai redusa pe mediile bismut sulfit agar si
Saburo.
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BOJIE3HU PEMNPOAYKTUBHOU CUCTEMbI KOPOB,
NMPO®UNAKTUKA U NIEYEHUE

E.1O0. T'YMUHCKAA, T.A. J1YIIO/IOB

YO Mosvipckuil 2cocyoapemeennviii nedazoeuueckuil ynusepcumem um. M. 11 Hlamaxuna, Berapyce

Abstract. Within the State program for the developmemt of the manufacturing of veterinary products,
investigations were conducted during 2013-2014 in two experimental enterprises of the Gomel region (Belarus)
with the aim of: differentiating the diseases of cows in the postpartum period, choosing of drugs to treat and
prevent the diseases and determining their therapeutic efficiency. 36,7% of animals were diagnosed with
endometritis, 11,6% - placental retention, 3,5% - ovarian hypofunction, and 11,2% —myometritis and perimetritis.
The treatment of endometritis using the preparation “Gisterosan MK” contributed to a more rapid recovery
(complete healing required 2,9+0,3 times of injections, 12 days). After treatment, the animals came into heat and
they were inseminated (2,3+0,2 inseminations per fertilization), conception rate was of 48,2%. The cows with the
syndrome «repeated oestrusy» were inseminated after previous injection of the preparation “Fertilifil K”. The best
results were obtained when the preparation was introduced at the third oestrus (conception rate 37,5% -60,0%),
and at the fourth oestrus (conception rate 24% - 60,6%). Pregnancy rate after insemination at the sixth, seventh
and further oestruses decreased and averaged 24%. .

Key words: Cows; Postnatal period; Gynaecological diseases; Endometritis; Therapy; Antibiotics; Conception rate.

Pedepar. B pamkax ['ocynapcTBeHHO# porpaMMbl pa3BUTHS IPOU3BOJICTBA BETEPHHAPHBIX MPENAapPaToB, B
TedeHue 2013-2014 romoB., B IByX SKCIIEPHUMEHTATBHBIX TIPSApHsATHsIX [ oMenbekoi oonmactu (Pecmyonika benapych)
OBLIH TIPOBE/ICHBI UCCICIOBAHUS C 1IENbI0: T (hepeHINPOBaTh 3a00JIeBaHMUs KOPOB B MOCIEPONOBBI MIEPHOI,
noao0paTh JIEKAPCTBEHHBIC CPEJCTBA Ui YCTPAHEHHS U MPO(UIAKTUKH 3a00JCBaHUIA M ONMPEICTIUTh UX
TepaneBTHYECcKyr0 3 exTnBHOCTE. Y 36,7% )KUBOTHBIX OBUT IMarHOCTUPOBAH YHAOMETPHT, y 11,6% — 3anepxanue
nocnena, y 3,5% — runodyHKuus siIM9HUKOB, y 11,2% — MuOMeTpuT U nepuMeTpur. JleueHne SHIOMETpUTA
nekapcTBeHHBIM cpenctBoM «I nerepocan MKy croco6cTBOBao Goiee OBICTPOMY BBI3JOPOBICHHIO (JI0 OTHOTO
BBI3IOPOBJICHHS ITOHAI00MIOCH 2,940,3 pa3 BBeneHuil, 12 nueit). [Tocne neueHus )KUBOTHBIC TIPUXOIUITH B OXOTY,
OCEMEHSUINCh, KOTMYECTBO OCEMEHEHUH Ha OILI00TBOpeHue — 2,3+0,2 mrT., omogorBopsieMocts — 48,2%. Kopos
C CHHJIPOMOM «IIOBTOPEHUSI OXOTBDY) OCEMEHSUIH TTOCIIe MPEABAPUTENILHOrO BBEIeHNU npenapata « Deprunudun
K». Jlyumme pe3yasTarsl HOMyYeHbI P BBEACHUH peTiapara B TPEThIo (OII0I0TBOPsieMOCTh coctaBmia 37,5%
—60%), 1 B 4ETBEPTYIO 0XOTY (OIIIOAOTBOPsAEMOCTE 24% — 60,6%). OmIon0TBOPSIEMOCTh TIPU OCCMECHEHHUH B
LIECTYIO, CEILMYIO U JIaJiee OXOThI CHIDKANIACh U B CpeiHeM cocTaBuia 24%.

Karwuessie cioBa: Kopossr; [locnepomossiii mepuon; [mHekomoruueckue 3a0oaeBaHus; JHIOMETPUT;
Tepamust; ArTHOHOTHKY; OILIOIOTBOPAEMOCTS.

BBEJIEHHUE

[IpuunHamMu, cAEPKUBAIOIIMMHA WHTEHCHBHOE BOCIPOM3BOJACTBO KPYIHOTO POraToro CKOTa,
SBJISIFOTCSL OSCIIIIONUE U SUTOBOCTh MaTOYHOTO MOTOJIOBBs. B pesynbrare MHOTHE XO3IHCTBa TEPIISIT
yOBITKH OT coziep KaHus OCTIOAHBIX KHBOTHBIX. OCHOBHBIMHU MTPHYMHAMH TOTO SIBIISIFOTCS MOTPel-
HOCTH B KOPMJIGHHH U COJCP>KaHUH KHUBOTHBIX, 32a00I€BaHsI MTONOBBIX OPTaHOB, & TAKKE OpraHHu3a-
[MOHHBIE HEIOCTATKU B OCEMEHEHNH. MacCOBBIMU 3a00JIEBAHUSAMH Y BEICOKOTIPOAYKTUBHBIX KOPOB B
HaCToALIee BpeMs SBIISIOTCS OOJIE3HH PEMTPOLYKTUBHOM CHCTEMBI TTOCTIE POJIOB: 3aJiep>KaHue ITOCIIea,
THMOQYHKIHS SUIHUKOB, (DOITUKYISPHBIC H JIIOTEHHOBBIE KHCTBI, aTPOQUs SMYHUKOB, SHJOMETPUT,
MHOMETPHT U TIEPUMETPUT.

[IpoGema orIONOTBOPEHHS OTAETBHBIX KOPOB CyllecTBOBaia Beeraa. [Ipu ectecTBeHHOM oceMe-
HEHUU B CTaax ¢ BeIXooM Terat 95-97 ua 100 xopoB mocine 1-3-ro oceMeHeHUs MPUHOCHIIH MPUTLION
91,6% >xuBotHBIX. ChenoBaTenbHO, 8,4% KUBOTHBIX IPUXOANIOCH OCEMEHATH Ooee Tpex pas. [Ipu
MCKyCcCTBEeHHOM ocemeHeHuu 30 kopoB u3 100 HEoOX0mMuMO OCEeMEHSTh JIBaX/Ibl, 9 — Tpu pasza u 2-3
KOpOBHI — 4 pa3a. B cTagax c omaon0TBopseMOoCThIO TTocie epBoro ocemMeneHus 50% u HuXe 4ncio
HEOIUIOZI0TBOPEHHBIX JKUBOTHBIX MTOCTIE TPEThEro oceMeHeHus nocrturaer 12,5% u nocie uerBepToro
— 6,2%. ’KuBOTHBIX, HE OIIOJOTBOPUBIIMXCS TOCIE TPETHETO MM YETBEPTOr'0 OCEMEHEHUS M He
MPOSIBISIOMINX WH(EKIIMOHHBIX 3a00JIeBaHN WK SIBHO BBIPAKEHHBIX MAaTOIOTHUECKUX H3MEHEHUH B
MOJIOBBIX OpTaHaxX, OTHOCSAT K KaTErOpUU C CHHAPOMOM «IIOBTOPEHUS MOMOBOM 0XOTh». OCHOBHAs
MpUYUHA OTCYTCTBHSI OIUIOJOTBOPEHMS — HEONArompusTHas cpeia B MaTKe BCIEACTBHE MAaTONO-
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MYECKUX M3MEHEHHUH B 9HJIOMETPHH B PE3YyJIbTaTe XPOHUYECKOTO BOCTIAICHHUSI, OCIIA0ICHN S (PYHKIIUH
JKEJITOTO Tejla WJIM HEHOPMAaJIBHOTO MpeoBysiTopHoro nepuoaa ('aBpuuenko, H.W. u ap. 2013).

Lenp padorer: auddepeHimposaTh 3a00IeBaHUsS KOPOB B MOCICPOJOBEII MEepHO, Moa00parh
JIGKAPCTBEHHBIC CPEJCTBA JUISl YCTPAHCHHS M NMPODUIAKTUKU 3a00JICBAHUN M OMPENCIUTh UX
TepaneBTHYECKyl0 3(PPEKTUBHOCTD.

MATEPHUAJI U METO/bI

UccnenoBanus npoBoguinck B TeueHue 2013-2014 ropoB B ycnoBusx PCVYII «3Okcneprumen-
tanbHas 6a3a “Kpunnunas™» u KCYII «CoBxo3-komOuHat “3aps’» Mozbipckoro paiiona ['omenbckoit
obmacTa B pamkax [ocynapcTBeHHON MporpaMMbl pa3BUTHS IPOU3BOJICTBA BETEPUHAPHBIX MPENapaToB
Ha 2010-2015 ronpt (mocranorinenue CoBera MuHUCTpOB Pecniyonuku Benapyce or 27 mapra 2010 T
Ne 454) n xo3siictBeHHBIX oroBopoB (Ne X1 1021, NeXJ11308). B BeImonHeHn# MporpaMmbl IPUHAMAIH
yuactue jadopatopun kadenapsl OMoTexHONIOruil u BerepuHapHoii Menuinabl YO «benopycckas
TOCYIapCTBEHHAs CEIbCKOXO3IHCTBEHHAs akaJeMus» U Kadeapa MpUPOAONOIb30BAHUS U OXpaHBI
npupoas! YO “Mosbipckuii rocynapcTBeHHBIN nenarornyeckuii yunsepcurer um. ML.I1. Ilamsxuna”.

Jlns ananmm3a UCTIONIb30BAIIMCh JAHHBIE O COCTOSIHUU 3/I0POBbSI JKUBOTHBIX, 8 TAKKE BEICUMTHIBAIIICD
MOKa3aTelln BOCIPOU3BOANTENHHOM CITIOCOOHOCTH: IEPUO/IBI OT OTENa JI0 MIEPBOT0 U TIOJOTBOPHOTO
OCEMEHEHHUs (a MO HEOIIONOTBOPEHHBIM >KMBOTHBIM OT OTeJa 0 MOCIEIHEro OCEMEHEHUsS WU
BBIOBITHS), YMCIIO OCEMEHEHHMI Ha CTEbHOCTh, HHTEPBAIIBI MEXKIY OCEMEHEHHUSIMH, OMIOJIOTBO-
PSEMOCTB TIOCTIE IEPBOT0 OceMeHeHus1. JJaHHbIe 00paboTaHbl CTATUCTUYECKHU C TIOMOLIBIO TPHUKIIaTHBIX
nporpamMm Microsoft Excel 2007.

TepaneBTueckyro dpdekruBHOCTh Npenapara «I ucrepocan MK» mzywanu B PCYII «3kcnepu-
MeHTanbHast 6aza “KpunuuHas». Beero moaBeprayTo akymepcko-rTHHEKOIOr iUeCKOr AUCTIaHCEPH3aIIHN
310 xopoB. BerepunapHbIif KOHTPOJIb COCTOSIHHS BOCITPOM3BOICTBA OCYIIECTRIISIICS ONIMH Pa3 B HEEMIO.
[Nocne BBIsSIBIEHNS PU3HAKOB THOMHO-KATapaIbHOTO SHAOMETPHUTA aHTHOMOTHYECKHE CPENcTBa B hopMe
pactBopa npenapara «lucrepocan MK», coneprkariero HopdaokcalliHa HUKOTHHAT, CIIEKTOMHUIIMHA
cynb(ar TeTparuapaT ¥ reHTaMHUIHA CYIb]aT, B PU3HO0IOTHIECKOM PAaCTBOPE MITH JUCTUILTUPOBAHHOM
BOJIC BBOJIMJTM KUBOTHBIM BHYTPUMAaTO4HO B 00beMe 50 mit. JleueHne MOBTOPSUTH KaKIple 4-5 aHel 110
BbI3/10poBJIeHHs. OTHOBPEMEHHO BHYTPHMBIIIEYHO BBOAWIIM KJIOMPOCTEHOI 1 okcuToLMH. [lokaszaTenem
BBI3/I0POBJIEHUS )KUBOTHBIX CITYKHJIO OTCYTCTBHE BBIJIETIEHHH 13 TIOJOBBIX OPI'aHOB I 7K€ BbIJIEJICHUE
Mpo3padyHoil ciu3u. Pesynbrarsl nMcciaenoBaHUS MOJIOKa IMOCie MPUMEHEHHs IpernapaTa KopoBam
YKa3bIBAIOT HA OTCYTCTBUE OOHAPYKHBACMbBIX KOJTMUYECTB aHTHOMOTHKOB B M3YUEHHBIX MPOOaXx.

MHOTOKpaTHO OCEMEHSIEMBIM KOpOBaM (C CHHIPOMOM «IIOBTOPEHHUS OXOTBI») 3a 1 Hac 1o
TUTAHUPYEMOro oceMeHeHHsI BBoami npenapat «Deprunmudmin Ky». [lanabiil npenapaT pazpabotaH B
naboparopuu Kadenpbl OMOTEXHONIOIMH U BeTepruHapHoi MemuiuHbl YO «benopycckas rocyrapcTBeHHas
CEJbCKOXO3SHICTBEHHAS aKkaIeMHs» M IIPEIHa3HAuCH JUTsl BKITIOUYSHHUS B COCTaB pa30aBUTENs IS CIIEPMBI
OBIKOB M BBE/ICHUSI B MaTKy KOPOB C CHHAPOMOM «ITOBTOPEHHS TOJIOBOI OXOTBD MPH OCEMeHeHuH. B
COCTaB €ro BKJIFOYEHB! JIMHKOMMIIMH, CIEKTHHOMMIIMH, TUJIO3UH U TeHTaMUIINH. DKCIIEpUMEHTAIIbHBIE
cepuu nipenapata Beimyiens o 0,375 r (oaHa g03a) win 1,5 1 (4 10361) BO BriakoHax eMKocThio 10 mit.
K yetbIpem ¢riakoHaM ¢ OIHOM 71030# MprIIaraercs onuH GuiakoH eMKocThio 100 MiT ¢ BOZIO# ounIieHHOH
JUTSl THBEKIINH B KauecTBe pacTBopuTels. Beero ¢ «@eprunudunom K» B PCYII «OkcnepumenTanbHas
6aza “Kpunnunas™» ocemeneHo 79, a B KCYII «CoBxo3z-komOuHat «3aps» — 196 xopos. Conepxumoe
(makona pactBopsuii B 100 M1 TUCTUILTMPOBAHHON BOABL. 3a 1 Yac 0 OCEMEHEHUs BOMMIN 25 MII
pactBopa B Teno MaTKu. OceMeHsUTN )KUBOTHBIX, BBOJSI CIIEPMY B IEPEIHIOI0 YacTh MIEHKU MaTKH, HE
noBois nurieTKy Ha 0,5 - 1 cM 10 Tena MaTKu.

PE3VIIBTATBI 1 OBCYXKJIEHUS

O (QHU3HONOrHIEeCKOM COCTOSTHIH KOPOB, KX CTIOCOOHOCTH U TOTOBHOCTH K OTUIOJIOTBOPEHUIO MOYKHO
CYAUThH IO MOKa3aTellsiM BOCIPOM3BOAMTENBHONH crmocoOHOocTH. B 2014 romy mo xopoBawm,
copepxammmest B PCYTI «Okcnepumentanbaas 6a3a “KpuHudynas», cepBHC-Tiepruo] coctaBui 141
JICHb, UHAEKC OCEMEHEHUS — 2,1, cpemHuil HHTepBall 0 MEePBOTO OCEMEHEHUs COCTaBUI 99 mHEl,
om1o0TBOpsieMocTh — 39,1%. OmnogoTBOPSAEMOCTh 3aBUCUT OT COCTOSIHUS TIOJIOBBIX OpPTaHOB



E.IO. I'vmunckas, T.A. JIynonos, Bone3Hn penpolyKTHBHOI CHCTeMBbI KOPOB, NpoduIakTuka u jedenne (119-124) 121
Stiinta agricold, nr. 1 (2015)

KHUBOTHBIX M OTCYTCTBHS B MaTKe MH(PEKIINY K MOMEHTY OCEMEHEHHsI (0COOEHHO MEePBOTro), ypOBHS U
MOTHOIIEHHOCTH KOPMJICHHS JI0 U TIOCJIe OCEMEHEHUS], KauecTBa CIIEPMBbI M TEXHUKH HCKYCCTBEHHOTO
OCEMEHEHHsI, & TaKKe OT ONTUMAILHOTO BPEMEHU OCEMEHEHHS B MEPHOI OXOTHI, YTO 3aBHCHUT OT
OpraHU3ali¥ BBISIBJICHUS )KUBOTHBIX B OXOTE. YUYHUTHIBas OOJNBIIYIO 3aBUCHMOCTh CEpPBHC-TIEPHOIA
OT MTPOJOIKUTEIIFHOCTH MHTEPBAJIOB MKy OCEMEHEHHEM Y MIOBTOPSIFOILIMX OXOTY KOPOB, OpraHU3alluH
BBISIBJICHUSI JKUBOTHBIX B OXOT€ JOJDKHO YHENSATbesl Oonmbinoe BHUMaHHMe. Huskas sddexrnBHOCTH
BBISIBJICHHUS KOPOB B OXOT€ MOXKET OBITh CBSI3aHA C HEYAOBJIETBOPHTENbHBIMU TMTHEHHYECKUMHU
YCIIOBHSIMH B TIOMEILIEHUSX JUTS COAEPKaHMs, KOTOPhIE YTHETAIOT MPOsIBIICHNE BHEUIHUX TIPU3HAKOB
OXOTBHI; c1a00H OCBEHIEHHOCTHIO MOMELIEHUH M TPYAHOCTHIO pacO3HABAHMS YKHBOTHBIX; OIIMOKaMH
B OIIPE/ICIICHUH TIPU3HAKOB OXOTHI M TEYKH; HEIOIXOASIINM PEKUMOM BBISIBIICHHS OXOTHI.

st onpenenenns 3pPEeKTHBHOCTH BBISIBIICHHS KOPOB B OXOTE M OILICHKH PE3YJABTATOB OCEMEHEHUS
OYEHb BAXKHO YUECTh CTPYKTYPY HHTEPBAJIOB PA3TUUHON MPOAOIKATETLHOCTH MEKY OCEMEHEHHEM.
Taxoii aHaIM3 TO3BOJHUT BBISICHUTH IPUYMHBI OTCYTCTBHS MOJIOBBIX IMKJIIOB Y HEOTUIOJOTBOPEHHBIX
KOPOB ¥ BO3MOKHBIE TPHYMHBI TOHWKeH M TiogoBuTocTH (Taom. 1).

HopMmanbHas mpogomKuTeN-HOCTD MONOBOTO IUKIIA y KopoB — 18-24 nus (21 neHb B cpenHeM), U
HauOOJbIIee KOMMYECTBO HHTEPBAIOB (Ooree 50 %) MeXly OCEMEHEHHEM JIOJKHO YKJIaIbIBaThCS B
9TH TpaHullbl. OTKIOHEHHUS OT CTAaHIAPTHON BEIMYMHBI MOXKET OBITH CBSI3aHO C MPOIYCKOM OXOTHI,
SMOPHOHAIILHON CMEPTHOCTHIO WIIH OIIMOKaMH B OTPEIEICHNH OXOThI 1 OCEMEHEHHEM HE B MIEPHOJL
oxoTbl. [Ipu 3TOM cunTaltot, uTto MHTEepBaIbl 36-48 nHel - 2 X (18-24) — yka3pIBalOT Ha SBHBIN MPOMYCK
onnoit oxorsl (Bamomkun, K. /., Mensenes, [.®. 1997).

Tadmuna 1. Yacmoma unmepeanos paziuunoi OnuHvl medicoy ocemenenusmu ¢ PCYII

«Oxcnepumenmanvrasn 6aza «Kpunuunasy

2014
HHTep BaJIEL MEk 1y 1 oceM. 2 o(z:eM. 3 oceM.
OCEMEHEHUSIMH, JTH.

KOJI % KOJI % KOJ %
2-17 3 0,4 10 1,3 3 0,4
18-24 5 06 102 13,2 38 49
25-35 37 4,8 85 11,0 52 6,7
36-48 85 11,0 76 9,8 46 59
0omece 48 537 69,4 93 12,0 43 5,6

[lpu ananuse CTPYKTypbl HHTEPBAJIOB Pa3IMYHON MPOJOKUTEIBHOCTH MEXKIYy OCEMEHEHUEM
BBISIBIIEHO, YTO C MHTEepBaJIoM B 2-17 nHel ocemeHeHo 2,1% oT Bcex )KMBOTHBIX 1O cTady. CBa3aHO
TaKoe OCEMEHEHHE C OIMOKAMH B OTpENeNIeHHH OXOThl U OCEMEHEHHEM He B Tepropa oxoTel. C
WHTepBajiaMu 25-35 nHel MeXly oceMEeHEeHHUsIMH OceMeHsToch 22,5% JKMBOTHBIX — 3TO CBSI3aHO C
MO3/IHEH 3MOPUOHANILHOW WK paHHel (eranbHOM (M10AHO# ) cMepTHOCTBIO. C MHTEepBasiaMu 36-48
JHEH oceMeHsIoch 26,7% >KUBOTHBIX OT OOIIEro MOroIoBbS — TAaKOM WHTEPBAJl yKa3bIBaeT Ha SIBHBIN
MPOIYCK OJHOHM OXOThI. BonbmHCTBO kUBOTHBIX (87,0%) oceMeHsioch ¢ MHTEpBaiaMu Oonee 48
JTHEH, TTOBBIIICHUE TaKUX UHTEPBaIOB Oosiee 10% roBopuT 0 KOMIIJIGKCHOCTH ITPOOJIEM: TOTPEITHOCTH
B BBISIBIICHUH OXOTBI, TPOITYCKE OXOTHI, YBETMUEHUH YaCTOTBl SMOPHOHAIEHON CMEPTHOCTH, BOBMOYKEH
anactpyc. Tonbko 18,7% KUBOTHBIX OBUIM OCEMEHEHBI B TIOJIOBYIO OXOTY. VICTIonb3ysi COOTHOLICHUS
Pa3IMUHBIX 110 MPOJOJKUTEHHOCTH HHTEPBAJIOB MEXK/Ty OCEMEHEHHEM, MOJKHO OTPEIeTUTh peaibHyI0
3¢ ()EKTUBHOCTD BBISIBIICHHUS OXOThI. DTOT MOKA3aTeNb JOJIKEH ObITh He HUke 50 %. B Hamem ciryuae
3¢ (EKTUBHOCTH BBISBICHHS OXOTHI cocTaBuia 39%.

Bcero nozaBepriioch KOMIJIEKCHBIM KJIMHHYECKUM U peKTaJIbHBIM HccienoBaHusM 310 kopoB, u3
HUX 260, OTeNMBIIMXCS B TIEPUOJ] C anpesis o ceHTI0pb, U 50 KOpOB OCEMEHSEMBIX 5 U Ooliee pas.
Bbiy mnarHocTHpOBaHbI THHEKOJIOTHUECKHE 3a00eBaHNS: THTIOQYHKINS STUHUKOB, (DOITHKYISIPHBIC
W JIOTEMHOBBIE KHUCTBI, aTpoQusi SUYHUKOB, YHIOMETPHUT, MHOMETPHUT, MIEPUMETPUT, 3aJiepKaHue
nocnena. M3 Bcex oOcnemoBaHHBIX KUBOTHBIX 36,7% mepeboiienu dHIOMETPHUTOM, MPU ITOM
3aJiep’KaHKe Mmociena HaOMAanoch ToiIbko y 11,6% XKUBOTHBIX. DTOT (DAaKT JaeT BO3MOXKHOCTh
MPEANONIOKHUTh APYTHE MPHUUNHBI BOCTIATUTEBHBIX TPOIIECCOB B MATKE KOPOB MJIH JKE HEMPaBUIIbHYIO
JMaTHOCTHUKY 3a00ieBaHus «3ajaepxanue nociena». Y 46,9% KUBOTHBIX OT mepeOOIeBIINX
SH/IOMETPUTOM HalItoanack JyuTenbHas aTonns MaTku. Ha 14 nens nocne orena y 3,5% »HBOTHBIX
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JMAarHOCTHPOBANIY THIIO(PYHYIIHIO SUYHUKOB (OAHOTO WM 00eux cpasy). JnurtensHoe jedeHne, He
MIPUBOJIIEE K BbI3IOpOBIeHUIO, B 11,2% ciy4yaeB 3aBepianoch BO3HHKHOBEHHEM MHOMETPUTOB U
MepUMETPHUTOB. TspKesbIe POIbI M MPEKACBPEMEHHOE POIoBCIIOMOKeHHE B 1,5% ciiydaeB MpUBOIMIN
K pa3pbiBy MPOMEXKHOCTH, IMEHKH MAaTKU W, KaKk MpaBuiio, Oosee JIMTEIbHOMY JiedeHUIo. Takux
YKUBOTHBIX BIIOCJIEICTBUY BhIOpaKkoBbiBau. [IporieHT BhiOpakoBku coctaBui 13,0%.

MHOroKpaTHO OCEMEHSIEMBIX KOPOB (CHHIPOM «ITOBTOPEHHS OXOThI») OCEMEHSJIN C BBEICHUEM
npenapata «®eprunmdun K» 3a 1 gyac 10 niaaHupyeMoro oceMeHeHUsl.

Bcero B PCYII «OkcnepumenTansaas 6aza “Kpuanunas™» ¢ «@eprumdunom K» ocemeneno 79
KOPOB, M3 HUX 24 CTENbHBIMH CTaJIH Mocie rnepBoro ocemeHeHus (30,3%), 4To COOTBETCTBYET CpeqHUI
orutonorBopsieMoctu 1o crany (39,1%). [losropunu oxoty 29 KOPOB, OILUIOOTBOPAEMOCTh COCTABUIIA
24,1% (B cpemrem 1o craay 23,8%). [1o Tperbemy pasy ocemeHsiu 10 KOPOB, U3 HUX CTAJIM CTEIBHBIMU
nge (20,0%), B cpeHeM 10 CTay OILTOAOTBOPSEMOCTh TIOCIIe TPEThero oceMeHeHus cocrasmia 11,1%.

W3 79 mHOTOKpaTHO OceMeHsieMbIX (5 U Ooree pa3) )KUBOTHBIX 37 ObLTH BhIOpaKoBaHb! (46,8%) 1o
MPUYMHE THHEKOJIOTHYECKHX 3a00/1eBaHN 1 (MUOMET PHT, IEPUMETPUT, XPOHHUYECKHUH SHAOMETPHT). Takoi
OOMBIION MPOIEHT BHIOPAKOBKM CBSI3aH C MATOJIOTHSIMH, BO3HHKAIOIMIMMH BO BPEMS POIOB: pa3phIBBI
LIEHKKU MaTKH, pa3pbIBbI TEIA MATKH, PA3pPbIBbI IPSIMOM KHILIKH, BBINIAICHUE MATKH, CIIAIKN HA MaTKH.

B KCVYII «CoBxo3-koMOuHaT “3aps™» B nepuoxa ¢ ¢epains no maii 2014 roma ¢ npemapaTom
«Deprmmpun K» ocemeneno 196 kopoB. M3 Hux 73 craim CTENbHBIMU TOCIE MIEPBOTO BBEACHUS
npernapara (37,2%). [loropuiu oxory u Obutn oceMeHeHbl ¢ «Deprunmudriom K» 36 KUBOTHBIX,
OILI010TBOpsieMocTh coctaBmiia 47,2% (17 rono). TpeTuit pa3 npuILId B OXOTY ¥ OCEMEHSUIHCH C
«Deprumdpunom K» 12 xopoB, U3 HUX cTenbHBIMU cTanu 4eThipe (33%). M3 196 xuBOTHBIX OBLIO
BbIOpaKoBaHo 25, BeIOpakoBKa coctaBuia 12,8%.

B PCVII «OkcniepumenTtanbhas 6a3a “KpunuuHas™» HaunHam BBoauTh «Deprimdun - K» nepen
OCEMEHEHHEM B TPEThIO M Jajiee oxoTy. Jlydiume pe3ynsrarbl TOMy4eHbl PY BBEACHWH IIpernapara B
TPETHIO OXOTY: OCEMEHEHO 8 KOPOB, OILTOAOTBOPSIEMOCTh cocTaBuia 37,5%, 1 B 4eTBEPTYIO — 25 KOpPOB,
OTLI00TBOpsieMOCTh 24%. B msaTyto 0xory ormnonorBopsieMocts cocraBuia 20%. B mectyro-necsartyio
OXOTBI OBLTO OCEMEHEHO 25 KOPOB, U3 HUX IJIOMOTBOPHO YeThIpe (OIUI0A0TBOPsieMoCTh 16%).

B KCVII «CoBxo03-koMOMHAT “3aps™» mpenapar Havyajad BBOIUTH YK€ B TICPBYIO U BO BTOPYIO
OXOTHI (KOpoBaM, KOTOpBIE OBUTH MOKPBITHL B 5-10 0XOTYy B MPOILIOM TONY); OMJIOAOTBOPSIEMOCTh
cocTaBuja cooTBeTcTBeHHO 23,8% u 43,3%. Jlyumme pe3ynsraThl NMONYYEHbI NMPU BBEIACHUHU
«Deprmmdpuna K» B TpeThIO 1 YETBEPTYIO OXOTHI: OIIOAOTBOPSIEMOCTh COCTaBHIIAa COOTBETCTBEHHO
60% u 60,6% (B aTyr0 0XOTY — 55,5%). OI10J0TBOPSIEMOCTD IPU OCEMEHEHHUH B IIECTYIO, CENbMYHO
Y JlaJiee OXOThI CHUXAJIach B 000OMX XO3SIMCTBax U B cpeqHeM cocTaBuia 24% (Taom. 2).

Tabauna 2. Dgpgexmusnocmo ocemenenus xopos ¢ npenapamom «Lepmunugpun K»

OcemeneHo KopoB mnocie BeegeHust «@epruaupuia K» B
MoxasaTenn MOJIOBY 10 0XOTY MO CYETY
nepByIo | Bropyio | TpeTsio |[ueTBepTYIO| NATYIO fecryio =
AeCATYIO
PCVII «OkcnepumenTanbhas 6a3a « Kpuanuanas»
OceMeHEeHO BCero, Tol. — — 8 25 20 25
W3 HUX IUIOAOTBOPHO, TOJL. — — 3 6 4 4
KCVYII «CoBx03-koMOHHAT «3apsi»
OceMeHEeHO BCero, Tol. 42 53 25 33 18 25
W3 HUX IUIOAOTBOPHO, TOJL. 10 23 15 20 10 8
Bcero ocemeHneHo Ko poB, TOJL. 42 53 33 58 38 50
W3 HUX IJIOJJO TBOPHO, TOJI. 10 23 18 26 14 12
OnJ1o 0 TBOPSIEMO CTh, %0 23,8 433 54,5 44,8 36,8 24,0

Jleuenue sHIOMETpHUTA PAa3HOM CTENEHHM CIOKHOCTHU IIPOBOJUIIN JIEKAPCTBEHHBIM CPENCTBOM
«'ucrepocan MK». KoMIToHEHTBI pacCUMTHIBAIIN HCXOS U3 ACHCTBYIOIIETO BEIECTBAa aH THOMOTHKOB!
HOP(QIIOKCAINH, CIEKTOMHIIMH, TeHTaMIIMH. [lomyueHHyr0 cMech aHTHOMOTHKOB pacTBOPSUIH B 50 Mt
JTUCTUJUTHPOBAHHOM BOJBI M BBOAMIIM BHYTPHUMATOUHO Kaxkable 4-5 nHell. Haunnanu nedenue yepes 7
— 10 gueii mocne orena. Becero B PCVYII «OkcnepumentanbHas 6aza “KpuHuunas» nedenue
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npoxomuiio 191 xuBotHOe. Bee kopoBbl oTenunuch B iepuof ¢ aekadps 2013 roga no asrycr 2014
roga (Tabm. 3).

Tadmuuna 3. [lokasamenu onnooomeopsemocmu npu ie4eHul 1eKapcmeeHHblM CPeOCHEoM
«l'ucmepocan MK»

M3 nux
Bceero KoaunuecTBo YucJjo
JeYn Jm . . Omaono- | BeiOpa-
Mecsinn | pacre- BBeJIeH Uil oceMeHeHH i
TH CTe- TBOpsie- KOBAaHO,
oTeqa | IMIoCh, rucTepocana, | Ha omjioao- o o
pocaHom, MOCT b, % Z
roJI. o pa3 TBOpEHMeE, IIT.
JlexaOpp 61 6 1,8+0,3 3,0+0,3 50 16
SuBapp 53 7 4,0+1,3 3,1+0,6 57,1 14,3
deBpaiib 40 13 2,7+0,5 2,1+£0,3 69,2 15,3
Mapt 51 28 3,2+0.4 2,3+0,3 32,1 3,5
Anpenb 53 67 3,6£0,2 1,8+0,21 47,7 14,9
Maii 66 45 2,5+0,3 2,0£0,1 33,3 2.2

Kpome ucmbiTyemMoro cpeactsa Juis JI€4eHHs YHIOMETPUTOB ObLTH MCIIONB30BaHbI CTaHAAPTHEIE
BHYTPHUMAaTOUHEIE JIeKapCTBEHHBIE cpericTBa «konodapmy (1 apyrue npemnapathl HA OCHOBAHHH H0/1a),
«Puxomerpun», «THI03UHOKap» U T. A. 3a4acTyl0 OAHOBPEMEHHO BHYTPHUMBIIIEYHO BBOIUIH
TeHTaMUIIUH, OMIIWINH, SHPOTHM B JI03aX, OTOBOPEHHBIX MHCTpyKIuel. Jleuenne omodapmom
OCYLIECTBIISIIOCH B TeUeHUE OoJiee AIUTEIBHOTO MPOMEXYTKa BpEMEHH (3a MepBbIe TPH HEJCTH
10% >KMBOTHBIX BBI3JOPABIMBAJIN), IPU 3TOM BBI3JJOPOBICHHE COMPOBOXKAAIOCH aTOHUEH WIIH
YaCTUYHOW aTOHMEH MaTKH. JTOT (pakT criocoOCTBOBAJ MPOSIBICHUIO MPU3HAKOB YHIOMETPHUTA YIKE B
1exe MPOU3BOJICTBA MOJIOKA B IEPBYIO MOJIOBYIO OXOTy. [IpyM "acTHUHOM 3HAOMETpUTE JAciicTBHE
ronodapmMa posIBIISIIOCH OBICTPEE U IIPU3HAKHU O0Je3HH ucuesanu ciycts 1-2 Heaenu (38% >KUBOTHBIX
ObLTH BbUIeYeHBI). [Ipy ATUTEIEHOM JIGUCHNUH KUBOTHBIX HaOMI0IaI0Ch CHIDKEHHE TIPOAYKTHUBHOCTH.

[prmeHeHre cTaHAAPTHBIX JISKAPCTBEHHBIX BEIIECTB M CIIOCOO0B MX BBEICHHUS HA IPOTshKeHNH 38,3+3,2
JIHEH He MPUBOAMIIO K YITy4IIeHHUI0. BocnamTenbHbIi mpoiiece yCyryousuics, HaOmonanoch OobIoe
KOJTMYECTBO THOMHBIX BBIJICIICHUH C HENMPHUATHBIM 3araxoM. [103ToMy KHBOTHBIX MEPEBOMIIN Ha JICUeHHE
CMeChl0 aHTUOMOTHKOB (JiekapcTBeHHOe cpeacTBo «lmcrepocan MK»). Jleuenue 3Toil cmechbio
CIIOCcOOCTBOBAJIO O0JIeE OBICTPOMY BBI3IOPOBJICHUEO (J10 IOJTHOTO BBI3I0POBJICHHS ITOHa100Moch 2,94+0,3
BBEJICHUH, Jieuryi uepes 4 1Hs, T.e. 12 aHel), KoTopoe HaOJFoIaioCch ITPY TIOTHOM COKPAIICHUH MaTKH.
[Nocne nevenvst ’)KUBOTHBIE IPUXOIVIIN B OXOTY, OCEMEHSITNCh, KOMTMYECTBO OCEMEHEH U, TOHaJ0OMBIIICECs
Ha IJIOOTBOPHOE OCEMEHEHHE, cocTaBmIIO 2,3+0,2 MIT., OrI0A0TBOPSAEMOCTh cocTaBmia 48,2% (cpemusist
OIUTOJIOTBOPSIEMOCTh TI0 CTay 3a MCCiemyeMblii mepuon —34,2%).

[Tocne HECKONBKHUX HEMJIOAOTBOPHBIX OCEMEHEHUI MPOBOIMIN PEKTAIBHOE MCCIIENOBAaHHUE IS
BBISICHEHUS TpUYKH. Y 4% KHUBOTHBIX B CTaJie 00HAPYKUBAINCH (POTTUKYISPHBIE KUCTBI (IPUXOIMIIN
B OXOTY uepe3 Kaxjble 5-10 aueit), y 1,5% XKMBOTHBIX JUAarHOCTUPOBAIKCH JIIOTCMHOBBIC KUCTHI (B
MPOTUBOBEC HA3BAHHOW TpYIINE TaKHe KOPOBBI HE MPHUXOIMIN B OXOTy 10 3 MecsueB). Yacto mo
MPOILIECTBUY TOJIOBOW OXOTHI HA MPOTSDKEHWH HECKONBKUX AHEH W YTPOM M BEUYEpOM Y KHBOTHBIX
JIMarHOCTUPOBAITU HEOBYTUpYoIHe (GomuKyibl. [[pudrHO# BhIIenepeur CIeHHBIX IPH3HAKOB, a TAKIKEe
panHei# Tnbeny miona (Ha 4To YKa3bIBaeT CPeHUN HHTEPBAT MKy OCEMEHEHUsIMU 69+22 nHeit), o
BCEH BUAMMOCTH, SIBISETCS BCTPEUAIOMIUICS y BBICOKOMPOAYKTHBHBIX KOPOB HEraTUBHBIN
sHepreTuueckuii O6amanc. Tak, HECOMHEHHO, CYLIECTBYET HEraTHBHAasl 3aBUCHMOCTH MEXKIY
SHEpreTHYECKUM OaaHCOM KOPOB M TIEPUOAOM J0 BOCCTAHOBJICHHS LUKIIA MOCIE OTena. Y KOpOoB,
O0HapyXMBAIOUIMX B MEPBBIC HEAECTH TOCIE OTeNla BBICOKHU JNeQUIUT dHEpTHH, TepBas OBYISAIUS
MIPOUCXOUT MO3HEE, YEM Y JKUBOTHBIX C YpPaBHOBEIICHHBIM dHEpreTHYecKuM OanaHcoM. Basknoit
MpUYMHON OoJiee TIO3IHEr0 HACTYIUICHUS TIEPBOM OBYJALIMH TIOCIHE OTeNia SIBIISIETCS TO, YTO y ITHX
JKMBOTHBIX CHIIKEHa KOHIIEHTpammusi ropMoHa oomeHa BemiectB Insulin-like Growth Factor I (IGFI).
Taxoe mpeanonoxeHue ObUTO TTOATBEPKICHO B MPEABIAYIINX HAIIMX HCCIENOBAHUAX MPH aHAIH3e
CBIBOPOTKH KpoBH Ha Hanmuuue ropmona IGF-I, kopruzona, mporecrepona u acrpaauona. Panee
ycranoieHo (I'ymunckas, E.}O. 2013), yto 1151 "KHBOTHBIX C KOMYECTBOM OCceMeHeHuH 7,7+0,7 mr. n
cepBuc-tiepuonioM 427,7+37,5 nHeli ObLIO XapaKTEPHO IMOBBIIICHHOE COICPIKAHKME KOPTH30J1a B CHIBOPOTKE
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KpoBH ¢ 33,94 ur/mi o 71,74 ur/mn (B cpenHeM 56,59+3,8 HI/MiT), IpH KOTOPOM CHHIKAJICS YPOBEHb
IGF-I ¢ 5,87 ur/mn 1o 2,77 Hr/mil, ¥ CHHXKaJIaCh KOHIIEHTPAITU 3CTpauona a0 25,7+6,3 Hr/m.

W3 219 )uBOTHBIX, TOABEPTHYTHIX JiedeHHIo npenaparoM «[ ucrepocan MKy, Beibpakosano 11,0%.
HauGornbIiiee KOMMYECTBO BHIOPAKOBAHHBIX KOPOB ObLIO B Jiekadpe — 16%, suBape — 14,3%, deBpaiie —
15,3% wn anpene — 14,9%. Ha nayanbHO¥ cTaiu 3a00MeBaHUsI NX JICUHIIH CTAHAAPTHBIMH TIpenapaTamy,
YBEITMYMBAJICS TIGPUOT JIO BBI3IOPOBIICHHSI, OTHAKO 3a00ICBAHUSI IEPEXOMIIN B XPOHUUYECKYIO (hopMy
(XpOHUYECKHUIT SHIOMETPHT), )KUBOTHBIC HE MTOKPHIBAINCH U BIIOCIEICTBIH BEIOPAKOBBIBAJIHCH.

BbIBO/1bI

B 2014 rony 3a siHBaph — OKTSI0ph 110 KopoBam B KCVII «Okcnepumentanbhas 6aza “Kpunudnas™»
cepBuc-niepuof; coctaBui 141 nens. Unnekc ocemenenus — 2,1. CpenHuil MHTEpBaJI 10 TIEPBOTO
oceMeHeHus coctaBmi 99 guell. OrmnonorBopsieMocts — 39,1%. [Ipu aHanmm3e cTpyKTyphl HHTEPBAJIOB
Pa3IMYHON MPOIOIKUTENHFHOCTH MEK/Ty OCEMEHEHUEM BBISIBIICHO, YTO OOIBIIIMHCTBO JKMBOTHBIX (87,0%)
OCEMEHSUIOCh ¢ MHTepBaiaMu Ooriee 48 aHel, yBenmmueHne TaKuX HHTepBaioB Oosee yeM Ha 10% ropoput
0 KOMIUTEKCHOCTH TPO0JIeM: TIOrPETHOCTH B BBISIBIICHHH OXOTBI, POITYCKH OXOTHI, YBEITUYEHUE YaCTOTHI
AMOPHOHATLHOM CMEPTHOCTH, BO3MOXKEH aHACTPYC. Tanbko 18,7% MKHUBOTHBIX ObLTH OCEMEHEHBI B IIOTIOBYEO
oxoty. D((hEKTHBHOCTH BBISBICHHS OXOThI cocTaBmia 39%. M3 Bcex 00cienoBaHHBIX *KUBOTHBIX (310
roroB) 36,7% 1iepeOosiesny SHIOMETPUTOM, ITPH 3TOM 3aJIepKaHuUE Iociena Haomoaanoch Tonbko y 11,6%
KUBOTHBIX. Y 46,9% >KUBOTHBIX MEPEOOIIEBIIINX SHOMETPUTOM HAOTIONANH JUTUTETBHYIO aTOHHIO MaTKH.
Ha 14 nens nocne orena y 3,5% KOpoB THarHOCTUPOBAIIM THITOGYHYILIUIO SIMYHUKOB, B 11,2% ciydasx
JIMarHOCTHPOBAIM MUOMETPUTHI U TIEpUMETPUTEL, B 1,5 % ciydaeB — pa3pbIBbl IPOMEKHOCTH, ICHKA
Matk. [IporieHT BEIOpaKOBKY 110 THHEKOIOTHUECKUM 3a0oreBaHusM coctaBii 13,0%.

Jleuenne sHAOMETpPHUTA Pa3HON CTENEHU CIOXKHOCTH MPOBOJIMIIM JIGKAPCTBEHHBIM CPEACTBOM
«['ncrepocan MK» ¢ omHOBpeMEHHBIM BHYTPHMBILIEYHBIM BBEIEHUEM KIIOMPOCTEHOMA U OKCUTOLIMHA.
Takoe JyieueHHE CIIOCOOCTBOBANIO OOJiee OBICTPOMY BBI3JIOPOBJICHHIO (JI0 TIOJHOTO BBI3JIOPOBIICHUS
moHao00mock 2,940,3 BBeaeHui, 12 aHelt), KoTopoe HaOIIAaI0Ch ITPH TIOJTHOM COKPAIIICHUU MATKH.
[Nocne neueHmst JKUBOTHBIE IPHXOAMIN B OXOTY, 0CEMEHSIJINCH, KOTMYECTBO MPOLIEYP, TOHAI0OMBIINXCS
Ha IUJIOJJOTBOPHOE OCeMEHEHHUe, cocTaBuio 2,3+0,2 mT., OmmIoqoTBOpseMocTh cocTaBmia 48,2%.
CranapTHBIME JIEKAPCTBEHHBIMH BellecTBaMu («PuxomeTpuny, « THI03WHOKAP» ¢ OMHOBPEMEHHBIM
MPUMEHEHN EM TeHTaMHIIMHA, OUIMIIMHA, SHPOTUMA) )KUBOTHBIX JICUMJIM Ha IPOTsDKeHUH 38,343,2 nHeit.
CpenHsisi OII0J0TBOPSIEMOCTD TI0 CTaly 3a UCCIEeMyeMbIi mepuos coctaBuia — 34,2%.

MHOroKpaTHO OCEMEHSEMBIX KOPOB (CHHIPOM «ITOBTOPEHHS OXOThI») OCEMEHSUIH C BBEICHUEM
npenapata «Deprunmun K». Beero B PCYII «OkcniepumenTanbHas 6a3a “KpuHudHas» oceMeHEHO
79 sxuBOTHBIX. Jlydiiiie pe3yabTarhl OTy4YeHbl IPU BBEACHUH NperapaTa B TPETHIO H YETBEPTYIO OXOTY:
OCEMEHEHO COOTBETCTBEHHO § (orutomorBopsieMocTh 37,5%) 1 25 KopoB (OIUIOHOTBOPSAEMOCTh 24%).
N3 79 mHOrOKparHO OcemeHsieMbIX (5 U Ooree pa3) ®KHUBOTHBIX 37 ObUTH BbIOpakoBaHbl (46,8%) 1Mo
MPUYMHE THHEKOJIOTMYECKHUX 3a00IeBaHui (MUOMETPHT, IEPUMETPUT, XPOHUUECKHI SHIOMETPUT). B
KCVII «CoBxo3-komOuHat “3aps’™» ¢ «Deprunuduiom K» ocemeneHo 196 kopos. Jlydire pe3yasTaTsl
MOTy4YeHbl TIPU BBEIEHUM MpenapaTa B TPEThIO, YSTBEPTYIO M TISITYIO OXOTBI: OILIONOTBOPSIEMOCTh
coctaBmia coorBercTBeHHO 60%, 60,6% u 55,5%. OmiogoTBOpsieMOCTh MPU OCEMEHEHHH B IIIECTYIO,
CEIIBMYIO U JIaJiee OXOThI CHIDKAIAach B 00OMX XO3SHCTBAaX U B CpeiaHEM cocTaBmiia 24%.
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UXTUONATONOIMNMYECKAA CUTYALUUA HA
BOOOXPAHUITULWLAX OHEMPOBCKOIo KACKAOA

JLIT. BYYAI[KHH, H.H. MATBUEHKO, A.B. BAIIIEHKO

HUnemumym poibnozo xossiicmea, Yrkpauna

Abstract. An ichthyopathological investigation was conducted in the period spring-summer 2009-2011 with the
purpose to evaluate the epizootic situation on the diseases of the main commercial fish from the water reservoirs of the
Dnieper cascade. The following fish species caught from the Kiev, Kanev and Kremenchug reservoirs were examined:
zander, roach, common bream, northen pike, carassius, tench, common rudd, European perch, silver bream, silver carp
and bighead carp of different age groups. Post-mortem examination was done on 10 samples of each fish species from
each catch. We found that commercial fish often is invaded by parasites, especially: diplostomum, nematodes and
cestodes. The conducted epizootological and morphological studies suggest a widespread lymphosarcomatosis in
northern pike and zander in the reservoirs of the Dnieper cascade in recent years.

Key words: Comercial fish; Water reservoirs; Abramis brama,; Sander lucioperca Hypophthalmichthys
molitrix; Parasitoses.

Pedepar. B Becenne-nernuii nepuon 2009-2011 rr. 06111 TPOBEIEHBI UXTHUONATOIIOTHUECKUE 00CIIEIOBAHUS C
LEJIBI0 OLICHKH SMU300THYECKOM CUTYAIIMHU MO 3a00JICBAaHUSIM OCHOBHBIX MPOMBICIOBBIX PHIO BOTOXPAHHJIHIIL
JTHETPOBCKOTO Kackaja. beuin 00cenoBaHbI clieayolue BUIbI pbIO OTIoBIeHHBIX 13 KueBckoro, KaneBckoro u
KpemeH4Iyrckoro BOmOXpaHUITHIIL Cy/IaK, IIOTBA, JIeIl, IIyKa, Kapach, JTHHb, KPACHOIIEPKA, OKYHb, TycTepa, OesbIi
1 TIECTPBIN TONCTONO0 Pa3IMYHBIX BO3PACTHBIX IPYIIL. [1aTasoroaHaTOMH4YECKOMY BCKPBITHIO MOBEprain mo 10
9K3. KaXKXJIOTr0 BHJA PBIO C KaX0ro yoBa. HaMu ycTaHOBICHO, YTO MPOMBICIIOBAsI PhIOa Yallle BCEro MOopaxeHa
napasuTapHoOil WHBa3Weil, B YaCTHOCTH: TUIUIOCTOMaMH, HEeMaToJaMH U nectoaamu. [IpoBeneHHbIe
SMU300TONOTHYECKIE U MOP(OIOTHISCKUE HUCCIIENOBAHKS CBHICTENBCTBYIOT O HIMPOKOM PAacHpOCTPAHCHUH
nuMocaproMaTosa IIyK K Cyaka B BOIOXPaHWIHUIIAX JJHENPOBCKOro Kackaa B MOCIEHUE TOJIbL.

Kuarwuessie caoBa: [IpomeiciioBas peidba; Bomoxpanwnuima; Abramis brama; Sander lucioperca;
Hypophthalmichthys molitrix; IlapazutapHbie 00Ne3HU.

BBEJIEHHE

[Tnomane BOmOXpaHHUIIHIL JHEMPOBCKOTO Kackaaa cocTaBisier okoio 80% pbriO0X03siiCTBEHHOTO
(oH/1a BHYTPEHHHUX BOIOEMOB YKpauHbI. BOIBIIMHCTBO ATHX BOAOXPAHWIUII OBIIO IOCTPOEHO B 60-x
rojiax MPOILIOro CToieTHs. B TOT neprox MXTHONaTONOrMYeCKHi MOHUTOPUHT OBbLIT COCTaBHOM YaCThEO
KOMILJIEKCHOTO M3y4YEeHHUsI COCTOSIHUS TIPOMBICIIOBBIX PBIO yKa3aHHBIX BogoeMoB (MckoB, M.I1. 1973;
Bauunckuit, B.I1. 1977). OgHako, coO BpeMeHEM H3-3a OTCYTCTBHS JOJKHOTO BHUMAHUS U
(uHAHCHPOBaHMSI, TAKHE HCCIIEIOBAHNUS IPAKTHUECKH IPEKPATHIINCh. B mocneqaue roapl, B CBS3H €
YXYIILIEHHEM SITH300THYECKOTO COCTOSHHSI OCHOBHBIX TIPOMBICIIOBBIX PBIO peKH JIHenp v 3HaYNTeNbHBIM
CHIKeHHeM pbIOHBIX 3amacoB (bysesny, 1.10. 2012), oHr BO30OHOBIICHBI.

Lenbro HAIIMX UCCIIEMOBAHUN SIBJIICTCS OLICHKA SMU300THYECKON CHUTYallMH 10 3a00JICBaHUSIM
OCHOBHBIX ITPOMBICITIOBBIX PBIO BOAOXpaHMINII J{HEMPOBCKOTO Kackaaa.

[IpoBeaeHbI HXTUOMATOIOTHYECKIE 00CIIENOBAaHUS PHIObI, OTIIOBIICHHOM 13 Kueckoro, KaneBckoro
n KpeMeHuyrckoro BoJoXpaHMINLI.

MATEPHUAJI U METO/bI

[NapasuTonoruueckuii aHanu3 peIObl MTPOBOIMIIM 110 MeTony brixoBckoii-IlaBmoBckoii (BeixoBckas-
[Marosckast, U.E. 1985), mapa3uToB onpenensum 1o crpaBodHoi utepatype (Onpenenurens napa3uToB
1987; Ocerpos, B.C. 1969; 'onouna, H.A. 2003). ['ncranornieckie HCcieaoBaHuUs OMyXosiel ITyK IPOBO-
JIAITH 110 O0IenprHATHIM MeTonukam (JIumm, P. 1969; Pometic, B. 1953). YisrpatoHkue cpe3bl U3rOTOBIISLITN
Ha Mukpockorie LKB. Cpesbl KOHTpacTHpOBaiv TPEXIIPOLEHTHBIM PACTBOPOM YpaHHJIaleTaTa U JIMMOHHO-
KHUCITBIM CBUHIIOM U MICCIIEZIOBAIIH B AJIEKTPpOHHOM MHKpockorie Mapku JEM-100B ([Tpaktukym 2002).

AKTUBHOCTH IIUTOXPOMOKCHIa3bI B JICCATUITPOIICHTHBIX TKAHEBBIX TOMOT'€HATAX MBIIII], KOTOPBIC
ObutH TIpUTOTOBJIECHBI Ha (hocdhaTHOM Oydepe (0,025M), pH 7,4, onpenensin o meroxy IllTpayca
(Straus,W. 1954) u BeIpaxkayiu B MKT' UHAO(EHONA CUHEro Ha 1Mr Oenka 3a BpeMs uHKyOarmu (20
muH). benok onpenensuin OuyperopsiM MerogoM (Doumas, B.T. 1981).
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UccnenoBanus npoBonuinck B BeceHHe-yerHui nepuoy 2009-2011 rr. beun oOcnenoBaHb
CJICIYIOIUE BUBI PBIO: CyJak, TUIOTBA, JIEll, IyKa, Kapach, JIMHb, KPACHOIIEPKA, OKYHb, TyCcTepa,
OeJIbIi ¥ eCTPhI TOJICTONO0 pa3IMYHbIX BO3PACTHBIX Ty, [laTasoroaHaTOMHUECKOMY BCKPBITHIO
nofBeprayiv 1mo 10 3K3. KaXkJI0ro BUJa PhIO ¢ KAXKIOro YJoBa.

PE3VIIBTATBI U OBCYXKJIEHUSA

IMapa3suTapuslie 3a0oaeBanus. [Ipyu MccienoBaHUM Mapa3UTOIOTHUYECKOW CUTYallMH OBIIO
YCTaHOBJICHO, YTO BO BCEX BOJIOXPAaHMIIMINAX HAanOO0JIee CUIBLHO Mapa3uTaMu NopaskeH Jiem (Abramis
brama). Tlpu BHeIIHEM ocMOTpe ObLI OOHapykeH aurioctomo3 (Diplostomum spathaceum); nipu
AKCTEHCUBHOCTH MHBa3uu 60% ee MHTEHCHUBHOCTH cocTamistia 5-10 sx3emmuisspoB Ha pei0y. [Ipu
MaTaJIOr0aHATOMUYECKOM BCKPBITHH Y Jiella B OPIOMIHOW MONOCTH OBIIM BBISBICHBI eIUMHHYHBIC
HemaTonbl cemelicrBa Philometridae w uecronwl Ligula interstinali B xonmuuectse 2-4 3k3/phiOy,
npu dKkcTeHcuBHOCTH MHBa3uu 30%. BonbHol jem maccod 250 r ¢ HapymieHHON (QyHKIMEH
TJIaBaTEeIBHOTO MTy3bIPS, BBI3BAHHOW 3a0THEHHEM OPIOIIHOM MOJIOCTH JIUTYIION, Yallle BcTpedasics B
cpenHelt u HkHel yacTu Kuesckoro u KpeMeHuyrckoro BOIoXpaHwiIMI. Y Jiela o0HapyXHUBaJIH
BOCTIAJIEHHNE KUIIIEUHHKA 110 BCEH JATTMHE, OH 3aITOJTHEH OObIIMM KOJTHYECTBOM CJIM3H, ObLIa BBISBICHA
nHBa3us reo3auuHukamu Caryophyllaeus brashycollis npn skcteHcuBHOCTH nopaxenus 40%,
WHTEHCUBHOCTHU nopaxenus 30-50 nap / pwiOy.

B KpemeHuyrckoM BOIOXpaHWIHMIIE BBISIBISUIM JIelIa ¢ MHOTOYHCIEHHBIMH OMYXONSIMH Ha
MOBEPXHOCTH TeJIa B paifoHe aHaJIBHOTO OTBEPCTHS M XBOCTOBOTO TNIABHUKA.

Y cynaka (Sander lucioperca) Ha xaOepHBIX JIENIECTKaX OOHAPYKEHO HAJIUYHE 300CTIOP
Dermatocystidium. IIpu 3TOM, SKCTEHCUBHOCTh MHBa3uu coctaBmia 100% mpu MHTEHCUBHOCTH OT
10 no 150 mapasutor Ha pbIOy. [Ipu maTanoroaHaTOMHYECKOM BCKPBITUHM Y Cyldaka OTMEUalld
W3MEHEHHeE 1IBeTa MeYeHH, KUIIEYHNK Oe3 BUMMbIX H3MEHEHUH, Tapa3uToB B HEM HE 0OHAPYKEHO.

IIpu ocmorpe rycrepsl (Blicca bjoerkna) w xapacs (Carassius carassius) NpU3HaKOB
WHBa3MOHHBIX M MH(EKIIMOHHBIX O0Jie3HeH He 3auKCHPOBaHO. Y TI0TBbI (Rutilus rutilus) BHISBICHBI
y4aCTKHA HEKPOTHYECKOTO MOpaKeHHUs KaOEepHUX JITIECTKOB. BCKphiTHE 00HAPYKHIIO B KUIIEYHHUKE
3TOH pBIOBI TBO3AMYHUKY Kawia simensis (5-10 3x3/pbiOy), pu 3KCTEHCUBHOCTH MHBa3uK 40%.

Toncronod (Hypophthalmichthys molitrix) Obl1 TOpaXeH MOCIUILIOCTOMO30M
(Posthodiplostomum cuticola).

B OonbmmHCTBE citydaeB y oOciienoBaHHOH phIObI 0OOHAPYKEHBI N3MEHEHHsSI B TICYEHH, KOTOPBIE,
BO3MOXKHO, CBSI3aHBI C JIGHCTBHEM TOKCHUECKHX BEIECTB Ha OPTaHU3M.

HaunGonee yacto Bo Bcex BOIOXpaHMIIHMIIAX JHENPOBCKOrO Kackaaa y IIyK oOHapyKHBaJCs
muM(pocapKoMaTo3, aCCOIIMUPOBAHHBIN ¢ perpoBUpycoM. HaOmoneHussMu ObLIO YCTAHOBJICHO, YTO
IIYKH C OITyXOJISIMU PO3ETKOION00HOH (hopMb (Puc. 1) 00MTaIOT MPEUMYIIIECTBEHHO B 30HE IPUOPSKHOM
pacTuTenbHOCTH ¢ riyonHoi 1,5-2 M. Cpenasist Macca OonmbHBIX pbIO cocTaBisa 1,5 - 2,0 xr; 6omnenn
TpeX- MsATHIIeTHHE IyKU. OTAeNbHbIe 0COOM MMEIU Ha JaTepaibHOM CTOPOHE Tela 0 TpeX U OoJbiie
onyxoneil. IHTeHCMBHOCTH TUMQocapkoMaro3a myK B KneBckoM BOZOXpaHWIIMIIE Ha OTACIBHBIX

ydacTKax BeCHOM M oceHbio coctasisia 30%, To
F= "W ccrb ocTHTANA YPOBHS DIIH300THH.

Hawn6onee nHTEHCUBHO 0OJIE3HD TPOSIBIISLIACH Y
LIYK B KOHIIE aBTyCTa M BECHOW (MapT, anpeib), T.
HOCHJIa Ce30HHBIN Xapakrtep ( Puc. 2).

Kak npaBuiio, onyxonu MMeNny pazinyHble pas-
Mepsl (0T 4-x 10 11 cM B quaMeTpe) U HaXOAWJIHCh
Ha JaTepanbHON YacTH Tena. CHavyasia Ha KOXKe IIyK
BO3JI€ OTJCIBHON YelIyH MOSBISIUCH HEOONbIINE
CKOTUICHHSI PO30BOM KUJKOCTH, HMEIONINE BUJ
My3BIPHKOB TUAMETPOM 3 MM U BBICOTOM OKOJI0 4-6

- MM. TOHKUH SOUTENHANBHBIA CJIOW MOJ TaKUM

00pa3zoBaHHEM pa3pbIBajcsi M Yellysi B ’TOM MECTe

Pucynoxk 1. Ilyxa, nopasicennas orTropranach oT Tena. CoequHUTENbHAS TKaHb B
AUMPOCAPKOMAMO30M MOpakeHHOM ydYacTKe MmpuodpeTalia MaTOBBIH
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OTTEHOK W HACTYIaJl IIePUOJT MPOTPECCHUB-
HOTO POCTa OITyXOJIM, B PE3YJbTaTe 4ero 25
«BHYTPEHHEE IIEHTPAIBHOE KOJIBIO» OISITh
npuoOperano po3oBblid OTTeHOK. TKaHb Ha
ATOM y4acTKe ObLla MSTKas, U3 HEe BbI-
TEKaJIa TyCTas )KHJIKOCTh KPEMOBOTO IBETA.
[Tocne aToro haciwu pa3pyiaimch, ¥ Ha TS
IIYKH TOSIBIISUIACH 13Ba. [IpH MUKPOCKOITUU
OITPEeNEIISUTUCH He(hPO- U CIICHOMETAJTHSI.
lucronornyeckuit anamus sumdocap-
KOM IITYK [T0Ka3aJ1, 4TO OIyXOJIb COCTOUT M3
JIUM(POUTHBIX 3JIEMEHTOB THIIA TUMQOITH-
TOB U TIPOJIMM(OIIUTOB C BEIPAXKSHHOM ITj1a3-
MaTH3aIMel DJIEMEHTOB Pa3HOW CTEHCHU
T PEepeHIIMPOBKH, a TAKXKE IMMYHOOIaC- 2 4 6 8. 10 12
TOB. ['MCTONOrMYECKHE CPe3bl PATUYHBIX KanenxapHe1ii mecsn
OpraHoB OOJIBHBIX HHM(bOCﬂpKOMaTO:%OM Pl/lcyHOK 2. CezonHoe nposenenue

LYK (MBILILbI, IEYEHD, CEIE3CHKA, TOYKH, 3abonesaeMocmu WyK auUMpocapromMamo3om
TOHAJIBI | JIp. ) OBIIIHM HCCIIEI0BAHBI C TIOMO-

IIBI0 CBETOBOM MUKpockonuu. B cpesax
OIyXOJIM Ha0JIIoa)Iach TIyOOKas OrmyxoyieBas WHQOUIBTPALUS MBIIICYHOW TKaHU JTUM(QOHIHBIMU
kierkamu. [IpoBeieHHBIMU HMCCIICIOBAHUSAMHU YCTAaHOBJICHO, YTO JIMM(OCAPKOMATO30M IOPAKESHBI
HE TOJIBKO MBIIIIIBI, HO U CEJIe3EHKa U TTOYKHU IIYK.

DNEeKTPOHHOMHUKPOCKOITMYESCKUMU UCCIISIOBAHUSMY ObLIa U3y4YCeHA YIIBTPACTPYKTYpa MOPasKeHHbBIX
TKaHel JIMM(OCApKOMBI IIYK. YCTAHORBJICHO, YTO B IIMTOILIA3ME KJIICTOK OMYXOJEBOH TKaHH PBIO
HMMEIOTCS BUPYCHBIC YacTHUIIBl auamMerpoM 105+5 HM, KoTOpbie MOP(OIOTHYECKH HAIIOMUHAIOT
BUPHUOHBI peTpoBHupycoB C Tuna.

Bricokre ypoBHM UHITUACHTHOCTH 3a00JIeBaHus oTMeuaiuch B Tedenue 10 ner, a B 2006 -2008 rr.
OHM cHu3miack M0 5-7%. Curyanus, HaOlrogaeMas B BOAOXPAHUIUIIAX B TOCIICIHUE TOMIbI,
MIpecTaBlicHa Ha PUCYHKE 3.

Takum 00pa3oM, MPOBEIECHHBIC 3TTU300TOJIOTHYECKUE U MOP(OJIOrHYECKUE HCCIICIOBAHUS
CBUJICTEIICTBYIOT O IIIMPOKOM PacHpoOCTPaHCHUM JIMM(OCApKOMaTo3a YK B BOIOXPaHUIIHUIIAX
JHenmpoBCcKOro Kackaja; KOJMMYECTBO CIYYaeB B MOCIETHUE TOABl YBETUYHIOCH.

HeB3upas Ha 3HAUUTENBHBIN Bpel] TMM(OCapKOMAaTO3a, €ro BIMSHUC Ha OPTaHU3M IIIyK HE H3y4alloCh.
Hcxons 3 TOr0, 9T0 OHOM U3 MPUYKUH BO3HUKHOBEHUS 3JI0KAUYECTBEHHBIX OITYXOJICH SBIISICTCS YTHETEHUE
a’pOOHOTO JIBIXaHUS M aKTHBAIUS TJIMKOIKM3a B PAKOBBIX OITyXOJISIX, 3HAYUTEIILHBIN HHTEPEC BHI3bIBACT
U3y4eHHe aKTHBHOCTH LIMTOXpoMOKcu a3kl (uroxpom CO,-okcupenykrasa; MK® 1.9.3.1.). Tlo yposHio
AKTHBHOCTH ATOTO (PepMEHTA B MOPAYKEHHBIX TKAHSIX MOYKHO OIMIOCPEIOBAHHO CY/IUTh 00 HHTCHCUBHOCTH
a’pOOHBIX MPOIECCOB. MBI M3ydyalii aKTUBHOCTh ITUTOXPOMOKCHJIa3bl — KJIFOUEBOTO (pepMeHTa
IbIXaTenbHOU 1enu. [ns sToro
OMyXO0JIb BMECTE C MOPaKECHHBIMU

20

15

10 -

KosmyecTBO 601bHBIX YK, ¥

(e
|

y4aCTKaMH MBIILI] TOMOT €HH3UPOBAITH 20
B ¢ocharnom Oydepe (PH-7,4). e 1517
KOHTpOeM CITY)KHITH MBIIIIIBI TyKH - °l§
W3 TOTO ydyacTKka Tena, Ha KOTOPOM Y £ 2 107]
OTIBITHBIX YK ObLIA OITyXOJIb. = 5 n
B pesynbrare mpoBeIeHHBIX HC- S 2 S
ClefOBaHHi GbLIO YCTAHOBIGHO, 9T0 8 0 , , ,
moja Bo3aeicTBHEM auMdocap- 3 2005 2006 2007 2008 2009 2010 2011

KOMAaro3a aKTMBHOCThH LIUTOXPOMO-
KCHJa3bl B OIYXOJISIX IyKH 3HA4M-
TENbHO yMeHbIaercs. Tak, B onbite  Pucynok 3. 3abonesaemocms wyk numgocapromamosom
AKTUBHOCTh NMHUTOXPOMOKCHIA3BI 6 goooxpanunuwax /[Henposckozo Kackaoa

T'on
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cocraBisuia 2,77+0,05 mkr/mr Oenka, yto B 2,74 pa3a (wim Ha 63,6%) MeHbIIE, YeM B KOHTPOJIE
(7,61+0,8 mkr/mr Oemnka).

[Ipu pa3BUTHHU OMYXOJH B OpraHWU3ME PHIO BO3HHKAIOT OCOOBIE B3aMMOOTHOIIEHUS MEXIY
PETYIASTOPHBIME (haKTOpaMH HEHPOryMOPaIbHOTO KOMILJIEKCA U MIENTHAaMH, KOTOPBIE IPOLyUPYyeT
onyxonb. [Ipu 3ToM HapymalTcs pa3IHYHbIC 3BeHbsl 00MEHa BEIIECTB B Pa3IMYHBIX OpraHax MM
TKaHSX OpraHu3ma pbi0. B yacTHOCTH, B MaJMTHM3UPOBAHHBIX KJICTKAX BBISBICHBI OTJIMYHS B
MPOTEKaHHUH YIIIEBOTHOTO 0OMEHA, KOTOPBIE TPOSIBIISIIOTCS B CTAHOBJICHUH HOBBIX COOTHOIICHUH MEXKITY
MPOIIeCCaMy TIMKONK3a U IUKJIOM TPUKapOOHOBUX KHCJIIOT.

JInmdocapromaros cynakoB. Haunnas ¢ 1986-1988rr. B akBatoprun KueBckoro BogoxpaHuimiia
B PHIOALIKMX YJIOBAX HavYaJIH MOSIBIATHCS OTACTbHBIE OCOOH CYIAKOB C «S13BaMK» Ha TIOBEPXHOCTH TeJa.
1o naHHBIM, OTYYEHHBIM OT PHIOAKOB, B OTAEIBHBIC BpeMeHa rofia MHIUAGHTHOCTh TAKUX MOPaKeHU i
nocturana 60-70%. B mepuon ¢ 1993 o 1997 rr. Habmonanoch NoBBIIIEHHE 320071€BAEMOCTH CYAaKOB
(Byuauknii, JLII. 2009). ITo manneM [IpocsHoit B.B. (2000), BecHO#t si3BamMK OBIBAIOT MOPaXKEHBI 710
100% cynakoB. HeoOxoquMO OTMETHTB, YTO B MOCIEAHME TOABI YaCTOTa BBISBICHHS MMOPAKEHHBIX
nM(ocapKoMaTo30M CylIakoB B BONOXPaHMIUIAX CHU3MIACH 10 5 %. [Ipu 3ToM ycTaHOBIEHO, YTO
KOJTMUECTBO MOPayKEHHBIX PHIO 3aBUCHUT KaK OT MECTa UX BBUIOBA, TaK U OT ce30Ha. [losiBiieHMe ormyxomnei
Ha TeJie CYIaKoB HaOMIOAaI0Ch MPEMMYIIECTBEHHO B XONOAHOE BpeMs rofa. OHH MOSIBIISUTICH OCEHBIO
y TIOJIOBO3PEJIBIX 0CO0CH, OBLIIM MHOTOYHCIICHHBI BECHOM. JIeTOM OITyXoiu y CyllakoB HEe HaOJHOAIUCh.

BbIBO/IbI

B pesynbrate Hammx uccienoBanuii Oblia JaHa OlEeHKa TU300THUECKON CUTYaIIMH TI0 3a00IeBaHUSIM
OCHOBHBIX ITPOMBICIIOBBIX PBIO BOAOXpAaHIIIKII J{HEMPOBCKOro Kackaaa. YCTaHOBIICHO, YTO TPOMBICIIOBAs
pbiba yarlle BCero mopa)ieHa napasuTapHOW MHBa3MeEH, B YaCTHOCTH, JUIJIOCTOMAMHU, HEMATOOaMH H
necronamu. [IpoBeneHHBIH SMH300TONIOrHYECKU 1 MOP(OIOrHUeCKUi aHallN3 CBUIETEIbCTBYIOT O
HIMPOKOM PacpoCTpaHEeHUH TMM(POCAPKOMATO3a IIYK 1 CyJaka B BOTOXpaHIIMIIax JIHempoBCKOro Kackaa,
OTMEUEHO YBEIMYEHHE KOIMUYECTBA CIIydaeB B MOCIEAHIE Tonbl. bore3Hu ppid HAHOCAT OONBILON Bper,
TaK Kak 3apak€HHasi pp10a THOHET MM HE MOXKET OBITh peajiin30BaHa KaK MUIIECBOM TPOIYKT.
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PERCEPTIILE NOIl GENERATII DE CONSUMATORI ASUPRA
PRODUSELOR AGROALIMENTARE ECOLOGICE

Maria GRIGORAS
Universitatea Agrara de Stat din Moldova

Abstract. This research aims to determine the trends and current needs existing on the market of ecological
agro-food products, the attitudes towards these products as well as to find out the antithesis between the
formally favorable perception and imbalanced nutritional profile of such food products. In this respect, the
research was focused on the following objectives: to assess whether the new generation of consumers knows
what an ecological food product is and if they can make difference between the following notions: ,,ecological”,
,,b10”, ,natural” and ,,organic”; to assess the difference of their perceptions concerning the ecological and
conventional food products; to determine the potential nutritional imbalances to which the buyer may be exposed
and to highlight a possible antithesis between the perceived favorable image and nutritional ,,de facto” value of
those food products. In order to implement this approach, an exploratory marketing research was conducted
using the SAIN-LIM questionnaire and method. The obtained results showed that the new generation of
consumers has a favorable attitude towards the ecological products regarding the benefits they could bring to
human health; however, even though, some products labeled as ,,bio”/,,eco”/,,organic” include nutritional
imbalances, what makes them dangerous for consumption.

Key words: Consumer perceptions; Questionnaire; Bioproduct; Ecological product; Natural product; Organic
product; Nutritional profile.

Rezumat. Cercetarea data are ca scop depistarea trendului si a nevoilor actuale existente pe piata produselor
agroalimentare ecologice, a atitudinilor fata de aceste produse, precum si depistarea antitezei dintre perceptia
formal favorabila si profilul nutritional dezechilibrat al unor astfel de alimente. In acest sens, cercetarea a vizat
urmatoarele obiective: evaluarea masurii in care noua generatie de consumatori stie ce inseamna un produs
alimentar ecologic si poate face distinctie intre notiunile ,,produs ecologic”, ,,bio” ,,natural” si ,,organic”; evaluarea
diferentei perceptiilor intre produsele alimentare ecologice si cele obisnuite; stabilirea potentialelor dezechilibre
nutritionale la care poate fi expus cumparatorul si evidentierea unei posibile antiteze dintre imaginea favorabila
perceputa si valoarea nutritiva ,,de facto” a respectivelor alimente. Pentru executarea acestui demers s-au realizat
cercetarii exploratorii de marketing, utilizand chestionarul si metoda SAIN-LIM. Rezultatele studiului au demonstrat
ca noua generatie de consumatori are o atitudine favorabila fata de produsele ecologice la capitolul beneficii
pentru sdnatatea omului, dar, cu toate acestea, unele produse, chiar daca poarta eticheta ,,bio”/,,eco”/,,organic”,
includ dezechilibre nutritionale, ceea ce le face periculoase pentru consum.

Cuvinte cheie: Perceptiile consumatorilor; Chestionar; Produs bio; Produs ecologic; Produs natural; Produs
organic; Profil nutritional.

INTRODUCERE

Cele mai recente studii efectuate (Eurobarometer, 2014) arata ca % dintre europeni accepta sa cumpere
produse ecologice chiar daca acestea sunt mai scumpe decat cele obignuite. Aceastd manifestare vine din
dorinta de a proteja mediul ambiant si din necesitatea stringentd de a avea o sanatate durabila. Perceptiile
consumatorilor europeni asupra imaginii produselor ecologice sunt foarte favorabile, dar ele sunt generate,
deseori, de mituri (de exemplu, prezenta viermilor in fructe, notorietatea producatorului etc). Astfel, 52%
dintre consumatori recunosc produsele ecologice dupa etichetd. Chiar daca in UE se aplica obligatoriu
Regulamentul (EU) nr. 1169/2011 cu privire la informatiile nutritionale mentionate pe eticheta si Regulamentul
(CE) nr. 834/2007 privind productia ecologica si etichetarea produselor ecologice, unele alimente ce poarta
sigla ,,Euro-frunza” pot provoca dezechilibre nutritionale si pot pune in pericol sandtatea consumatorului.

Agricultura ecologica a devenit un obiectiv prioritar al Politicii Agricole Comune a Uniunii Europene,
deoarece ncepand din 2015 (Modalitati de sprijin... 2015), statele-membre ale UE trebuie sa utilizeze
30% din platile directe pentru finantarea agricultorilor din ecofiliera. Siin Republica Moldova agricultura
de acest tip a cunoscut in ultimii ani un ritm de crestere sustinut, fapt reflectat de numarul operatorilor,
care a ajuns 1n anul 2014 la 58, cu 29836,33 ha cultivate in regim bio (1,47% din suprafata terenurilor
agricole). Cea mai mare parte a productiei obtinute de catre acesti operatori se exporta in tari precum
Germania, Italia, Franta, Israel etc. Printre produsele ecologice, cele mai solicitate sunt cerealele si
leguminoasele, plantele medicinale, semintele de floarea-soarelui, nucile etc.
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Desi in Moldova consumul de produse agroalimentare ecologice nu este foarte ridicat, totusi, noua
generatie de consumatori manifestd un interes tot mai vadit fata de asemenea produse. Astfel, scopul
cercetarii a fost elucidarea motivelor care Incetinesc sporirea consumului de produse ecologice si
analiza validitatii produselor respective.

MATERIAL SI METODA

Pentru evidentierea factorilor ce actioneaza asupra procesului de achizitie a produselor agroalimentare
ecologice s-a realizat o cercetare exploratorie de marketing prin intermediul unei anchete-pilot,
concepute din 22 de intrebari. Cercetarea a cuprins subiecti ce Intrunesc profilul relevant al consumatorului
noii generatii: din punct de vedere al varstei (18-35 de ani), al gradului de instruire si din punct de
vedere al obiceiurilor de utilizare a mediei sociale. Grupul investigat a fost format din 68 de persoane.
Pentru minimizarea erorii ce tine de specificitatea cercetarii, subiectii detin abilitati aferente agriculturii
ecologice si a merceologiei produselor agroalimentare. Cercetarea a fost realizata in lunile februarie—
martie ale anului 2015. Pentru interpretarea rezultatelor s-au folosit: diferentiala semantica, scala lui
Likert, metoda ordonérii rangurilor, marimile relative de structura si coordonare, indicatori ai imprastierii
pentru variabilele cantitative si media calculata din limita de interval prin metoda de moment.

Pentru stabilirea potentialelor dezechilibre nutritionale s-au studiat etichetele a 12 produse, solicitate
de catre grupul investigat. Evaluarea profilului nutritional, precum si a calitdtilor sanogenetice ale
produselor ecologice s-a realizat prin metoda SAIN-LIM.

Indicatorul SAIN cuprinde aspectele benefice ale alimentului si vizeaza procentajul mediu de acoperire
al necesarului zilnic recomandat pentru nutrientii esentiali: proteine, fibre, vitamine, acid folic etc.
Acesta se calculeaza dupa formula:

SAIN = 2= "% 100 s ratia, =

n

nutrienti, | 100
E 9

x—— ,(Darmon, N. et al., 2007)
RY,

unde nutrient reprezintd nutrientii cu impact pozitiv din 100 g de produs alimentar; RV’ este necesarul
zilnic recomandat pentru fiecare nutrient, cu impact pozitiv; n este numarul de nutrienti cu impact
pozitiv si E reprezintd valoarea energeticd a 100 g de produs alimentar (exprimata in kcal/100 g de
produs). Pragul de acceptabilitate stabilit: SAIN > 5.

Indicatorul LIM vizeaza aspectele defavorabile ale alimentului si se calculeaza pe baza compusilor
ce trebuie evitati in programul nutritional: acizi grasi saturati, zaharuri adaugate, sodiu sau sare §i se
calculeaza dupa formula:

LI >3, ratia, p nutrient, | 100 N, et al. 2007
=& .ratia, =|——= armon, N. et al.,
3 B J MR V] > ( )
unde nutrient, reprezintd nutrientii cu impact negativ din 100 g de produs alimentar; MR Veste cantitatea
zilnica admisibila pentru fiecare nutrientj. Pragul de acceptabilitate stabilit: LIM <7,5.
Pentru stabilirea profilului nutritional al alimentelor s-au comparat valorile indicatorilor SAIN si

LIM cu pragurile permisive.

REZULTATE SI DISCUTII

Din totalul de 68 de persoane chestionate, 36,67% au fost femei si 63,33% barbati. Avand in vedere
specificul grupului investigat, folosind media calculata din limita de intervale neegale prin metoda de
moment, venitul mediu lunar al intervievatilor a constituit 861,32 lei.

Atunci cand subiectii intervievati iau decizia de achizitionare, ei tin cont de urmatoarele prioritati (ierarhizate de
la 1 —cel mai putin important pana la 10— foarte important): protejarea vietii si sanatatii lor si a familiilor lor (8,85);
asigurarea calitativa a nutritiei (8,25); economisirea bugetului familiei (7,9%); prezervarea mediului ambiant —
solurile, apele freatice— (7,53); pastrarea biodiversitatii (7,5) si asigurarea cantitativa a nutritiei (7,43).

Din moment ce scopurile cele mai pregnante ale noii generatii, atunci cand achizitioneaza un bun,
sunt legate de virtutile sanogenetice ale produselor, obiectivul urmatoarei intrebari a fost de a determina
care dintre valorile aferente produsului prevaleaza in mintea consumatorului si il face pe acesta sa
cumpere bunul agroalimentar. Rezultatele obtinute sunt prezentate in figura 1.
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a. sda fie cat mai mult in volum si greutate

j. sa fie de marca

i. sd aiba gust si miros specifice

f. s aiba termenul de valabilitate cadt mai mare
g. sa aiba termenul de valabilitate cat mai mic

e. sa poata fi consumat cu usurinta

b. sa coste cat mai putin

d. sa fie ecologic

h. sa fie proaspat

c. s coste rational, reiesind din calitatea bunului

Figura 1. Importanta pozitionarii atributelor produselor alimentare

Astfel, 63,24% dintre consumatorii noii generatii mizeaza pe un mix intre calitatile biologice si cele
psihosenzoriale ale produselor, 55,88% mizeaza pe calitatea psihosenzoriald si 50% dintre intervievati
apreciaza valorile igienica, energetica si biologica ale produselor. Informatia aferentd valorii biologice
a alimentelor se stabileste In conditii de laborator si tine doar de principiile deontologice ale producétorului
de a o reflecta 1n continutul etichetei. Mizand pe responsabilitatea legald a producatorului, informatia
de pe eticheta devine un indiciu important in aprecierea calitatii biologice si chiar igienice a produsului.
Cu toate acestea, putem mentiona ca intervievatii incd ignord continutul etichetei si se bazeaza pe
mituri si pe calitatile organoleptice si estetice in depistarea produselor agroalimentare. Doar 23,53%
din cei chestionati citesc §i inteleg continutul etichetei (Fig. 2).

17,65% 294% 147% ® 2. da, intotdeauna

® b. da, dar nu permanent pentru aceleasi bunuri
m c. da, dar rareori inteleg confinutul acesteia
m e. nu, pentru cd am citit odata si nu am inteles nimic

m g. nu, pentru ca am incredere Tn producator

Figura 2. Atitudinile consumatorilor fata de continutul alimentelor

Referitor la primul obiectiv al cercetarii — evaluarea masurii in care noua generatie de consumatori
stie ce Tnseamna un produs alimentar ecologic si poate face distinctie Intre notiunile ,,produs alimentar
ecologic”, ,,produs bio” si ,,produs natural” — se poate conchide ca:

- 51,47% dintre respondenti nu fac si nici nu stiu vreo distinctie intre produsele ecologice si cele bio;

- 50% dintre respondenti nu fac si nici nu stiu vreo distinctie intre produsele ecologice si cele
naturale;

- 35,29% dintre respondenti nu stiu daca exista diferente intre procesul de obtinere a produselor
alimentare ecologice si cel de obtinere a produselor organice.

In limbajul populatiei si in cadrul diverselor mesaje publicitare se folosesc concomitent notiunile de
produs ecologic, biologic, organic si natural pentru unul si acelasi produs. Pentru a exclude aceasta
eroare, sondajul s-a axat anume pe un esantion care ar trebui sa cunoasca specificul domeniului cercetat.

Astfel, un produs ecologic alimentar este un mix de ingrediente provenite din agricultura ecologica.
Produsele ecologice certificate sunt marcate conform reglementarilor din domeniu. Ele poartd pe ambalaj
sigla organismului de certificare §inu se vand sub denumirea de ,,natural”, ,,ca la mama acasa” sau,,taranesc”.

Produsul bio este obtinut din plante, din ingrediente organice, fara a fi modificate genetic si fara
adaosuri chimice. Pe intreaga filiera sunt excluse substantele chimice de sinteza.

Produsul natural provine din agricultura conventionala, dar la obtinerea lui nu se utilizeaza aditivi de
sinteza.

Produsul organic include doar ingrediente naturale ce provin din plante crescute in zone nepoluate,
fara fertilizatori si modificari genetice.

Privitor la cel de al doilea obiectiv al cercetarii — evaluarea diferentei perceptiilor intre produsele
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alimentare ecologice si cele obisnuite dupa mai multe criterii — s-au depistat metodele de recunoastere
a produselor alimentare ecologice si locatiile de comercializare ale acestora, provenienta, valoarea
psihosenzoriala a respectivelor produse si motivele ce ii determina pe consumatori sa achizitioneze sau
sd respingd asemenea alimente.

Astfel, cele mai consumate tipuri de alimente ecologice sunt painea, fructele si legumele, cerealele,
laptele si produsele lactate, carnea si produsele din carne, pestele si produsele din peste (Fig. 3).

g. produse alcoolice

p. paste fainoase

0. delicatese

n. ciocolata

m. cafea

. sucuri

k. miere

j-oud

i. fructe si legume

h. ulei

g. peste si produse din peste
f. carne si produse din carne
e. lapte si produse lactate

d. otet

c. zahar

b. cereale: orez, mei, hrigca, ovaz
a. paine

Figura 3. Ponderea perceptiilor consumatorilor pe categorii de produse ecologice consumate

Pentru a achizitiona produse alimentare eco 51,67% dintre respondenti merg la market-uri; fiecare al
doilea consumator dobandeste produse ecologice de la tara, rude; 40% dintre respondenti merg la pietele
taranesti; 23,33% - la magazinele naturiste; 11,67% - la targuri si expozitii; din farmacii si in colete (de
peste hotare) 8,33% dintre respondenti, obtin asemenea produse iar 5% prefera magazinele on-line.

Criteriile de recunoastere a produselor alimentare ecologice utilizate de catre grupul investigat s-au
rezumat la: cercetarea etichetei — 60% din respondenti; dupa aspect — 31,67%; dupa miros — 25%; au
tinut cont de recomandari — 13,33%; au mizat pe prezenta viermilor — 10%.

La capitolul perceptiile consumatorilor asupra produselor alimentare eco fata de cele obignuite,
respondentii au considerat cd produsele eco sunt la fel de gustoase si la fel de aromate, dar mai
sdndtoase §i cu un aspect mai putin placut. Aceste criterii de diferentiere trebuie sa fie luate in calcul
si din motivul cd marea majoritate a celor chestionati prefera bunurile ecologice autohtone (63,33%) si
doar 21,67% pe cele importate. Acceptabilitatea sau respingerea bunurilor agroalimentare ecologice
de catre consumatori depinde si de politica de merchandising. Se constata ca aceasta nu are un impact
pozitiv asupra stimularii vanzarilor (Fig. 4).

e. alt raspuns -

d. nu-mi dau seama ca sunt ecologice
c. au aspect neatrdgator

b. lipsesc de pe piata

a. sunt prea scumpe

0] 20 40 60 80 100

Figura 4. Perceptiile consumatorilor asupra produselor agroalimentare eco comercializate pe
piata autohtonad
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Desi 56,67% dintre respondenti au declarat cd produsele ecologice sunt prea scumpe, % dintre
consumatori au fost de acord sa plateasca mai mult pentru un asemenea bun, cu un adaos de 16,04%
fata de pretul bunurilor obisnuite (Tab. 1) (Isaic-Maniu, Al. et al. 1994).

Tabelul 1. Calcularea marimii medii de crestere a pretului din limita de interval prin metoda
de moment in cazul seriei de distributie pe intervale neegale

Limitele Nr. de Media calculati din ,
acceptabile de respondenti, limita de interval X, —a Sl
crestere a pretului persoane (f3) (x,) §
0-5 26-35 12 0 2,5 30,5 -8 20 -1,32 0
6-15 36-40 19 0 10,5 38 0 27,5 0 0
16-20 41-50 9 2 18 455 7,5 35 0,92 0,96
21-25 51-100 | 2 3 23 75,5 12,5 |65 0,34 2,67
Total 47 X X 3,67
a - varianta la care frecventa este cea mai mare si se gaseste in cadrul seriei de limita 10,5
h-amplitdinea [ h=x —x 75,5-2,5 73
! —
XA ~=337 734105 16,04
x=—l — xh+a
>

Sursa: calculele autorului

Printre factorii ce influenteaza consumul de produse ecologice se manifesta dorinta de a avea un
stil sandtos de viata (78,33%); valoarea nutritiva mare (35%); grija fata de problemele mediului (26,67%);
continutul caloric scazut (21,67%) si mediile de socializare (21,66%).

Pentru a elucida mai bine inclinatia consumatorilor pentru produsele alimentare ecologice, s-a
determinat frecventa in consum a alimentelor cu impact pozitiv asupra sanatatii si a celor cu impact
negativ (Fig. 5, 6).

1,67% 1,67%

M 2. zilnic

mb. o data la 2-3 zile

m c. o datad pe saptamana
me. lunar

B f. ocazional

6,66%

Figura 5. Ponderea in consum a alimentelor cu impact pozitiv asupra sandatatii
Dupa cum se observa, cu toate beneficiile pe care le aporta produsele ecologice, rata consumului
este foarte mica, fapt demonstrat de 53,33% dintre respondenti care le utilizeaza ocazional.

i. conserve d!n carne N-au raspuns
h. conserve din peste —
g. musli = deloc
f. snackuri si cipsuri — ® ocazional
e. cereale
. M lunar
d. mezeluri
c. delicatese WO daté Ia 2 Sép’(éménl
b. peste afumat = m o dats pe sdptdmana
a.bauturi carbogazoase si.. == L )
g 2 m o datd la 2-3 zile

0 10 20 30 40 50 60 70

Figura 6. Ponderea in consum a alimentelor cu impact negativ asupra sandtatii
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Se observa ca delicatesele si mezelurile au o frecventd mai mare in consum, desi acestea au o
influentd negativa asupra sanatatii. Cerealele si amestecurile musli ar trebui sa constituie produse
benefice pentru sanatatea omului, insa datorita continutului de zaharuri adaugate, sodiu si conservanti,
ele devin periculoase.

Pentru evidentierea posibilelor dezechilibre nutritionale la care poate fi expus consumatorul a fost
evaluat profilul nutritional al 12 alimente destinate copiilor, cu sigla eco sau pozitionate ca produse cu
impact pozitiv asupra sanatatii consumatorului.

Tabelul 2. Etichetele nutritionale ale produselor analizate

g _ | - -
Informatii existente pe etichete gﬂjﬂj O] c) _g G § s = Ew =wm| 5 &
(pentru 100 g de produs) =X 1 ° £ =5 2 = E ZE T 8
&= A~ =28 = = B
= g (©] 3
O
Biscuiti Heinz 427 8,5 79,0/21,5 | 85 300
Terci Heinz 372 8,1 80 2,1 19
Chips de porumb El Sabor, Grecia 406 10 58 26
Piure de cartofi Kartoffelland 353 8,3 762/08 0,6/04 4,6 0,06
Fulgi G&G 399 5,6 62,4 /8,0 13/6,3 35,1 0,48
Fulgi Bruggen GinnX 436 7.8 74,5 /30,5 10,5/ 4.4 5,9 0,78
Spagheti Bio greno 395 9,7 84,1/35 1,6/03 2,6 0,05
Vafe Bio cu mere 473 38 72,6 18,3 1,2 0,4
Biscuiti bio, Vollkorh 464 10 65/ 22 17 /10 5,4 0,46
Orez Bio greno 354 6.5 789/0,2 0,5 1,4 0,01
Musli Bio greno 397 11,5 64,3 13,3 7,1 0,01
Crupe de mei Bio 363 10,1 69,3 3.8 3,7

Sursa: elaborat de autor dupa continutul etichetelor

in cazul produselor Heinz s-a luat in calcul si continutul de vitamine, acid folic etc. Pentru calculul
indicatorilor SAIN si LIM au fost luate ca elemente de referinta valorile medii ale nutrientilor cu
impact pozitiv §i negativ recomandate/admise zilnic pentru un adult normoponderal, cu o activitate
zilnica moderata (Darmon, N. et al. 2009).

Valorile indicatorilor SAIN si LIM al celor 12 produse sunt reflectate in tabelul 3.

Valorile indicatorilor SAIN si LIM arata ca din aceste 12 produse doar unul singur poate fi recomandat
in consum, iar restul alimentelor trebuie evitate, chiar daca au sigla eco sau sunt destinate pentru copii.
Unele dintre aceste alimente mai contin si o serie de ingrediente nesanatoase: amidon, ulei de palmier,
E 500, E 304, E 223, E 100, E 150 etc.

CONCLUZII

Rezultatele studiului arata ca este necesara o mai buna clarificare si educare a populatiei in ceea ce
priveste notiunile ,,produs alimentar ecologic”, ,,bio”, ,,natural” si ,,organic”. Slaba diferentiere ale
acestor concepte in perceptiile consumatorilor provoaca o denigrare a imaginii produselor ecologice,
fapt ce se rasfrange si asupra operatorilor din filiera respectiva.

Criteriile pe baza carora consumatorii aleg produsele alimentare ecologice reprezinta elemente ce
pot fi utilizate in orientarea strategiilor de promovare a acestor produse. Totusi, din cauza lipsei de
informare, la alegerea alimentelor sanatoase consumatorul se ghideaza dupa mituri (prezenta viermilor
in fructe, produs ,,ca la mama acasa”, ,,produs taranesc”, ,,produs natural” etc.) si mai putin dupa
continutul etichetei, chiar daca nici acesta nu ofera garantie integrala.

O alta problema ce se remarca vizeaza operatorii agriculturii ecologice care isi orienteaza 90% din
productia obtinuta la export, lasand piata autohtona fara acoperire. Acest fapt ii determind pe consumatori
sa utilizeze produse-surogat, care au o valoare psihosenzoriala mare si valoare biologica mica, iar
impactul asupra sanatatii este unul negativ. Daca operatorii agriculturii ecologice penetreaza pietele
straine doar pentru a-si spori veniturile, ar fi cazul sa-si revizuiasca strategiile de distributie, deoarece
consumatorul autohton este dispus si el sa plateasca un pret mai mare pentru produsele sanatoase.
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Tabelul 3. Profilul nutritional al produselor analizate

Produse SAIN | LIM Profilul nutritional si recomandari
Biscuiti Heinz 11,478 |4778,87 |Foarte de ze chilibrat, nu se recomanda in consum
Terci Heinz 8,512 1602,6 |Foarte dezechilibrat, nu se recomanda in consum
Chips de porumb El Sabor,|3,04 - Dezechilibrat, nu se recomanda in consum
Grecia
Piure de cartofi Kartoffelland |3,98 1,77 Dezechilibrat, nu se recomanda in consum
Fulgi G&G 3,21 19,91 |Foarte dezechilibrat, nu se recomanda In consum
Fulgi Bruggen GinnX 3,63 30,25 |Foarte dezechilibrat, nu se recomanda i consum
Spagheti Bio greno 2,99 3,32 Dezechilibrat, se recomanda in consum cu
moderatie
Vafe Bio cu mere 1,04 5 Foarte dezechilibrat, nu se recomanda In consum
Biscuiti bio,Vollkorh 3,60 31,73 |Foarte dezechilibrat, nu se recomanda In consum
Orez Bio greno 2,07 0,36 Dezechilibrat, se recomanda in consum cu
moderatie
Musli Bio greno 5,21 0,32 Profil echilibrat, se recomanda in consum
Crupe de mei Bio 3,84 - Dezechilibrat, se recomanda in consum cu
moderatie

Sursa: elaborat de autor

Cercetarea exploratorie realizata a dovedit ca in randul noii generatii de consumatori exista o imagine
favorabila a alimentelor ecologice la capitolul impactul asupra sanatitii omului. in pofida acesteia, unele
produse ce contin forme de etichetare bio/eco au un profil nutritional dezechilibrat, uneori chiar grav (mai
ales atunci dacd vizeaza copiii — ca segment strategic de consumatori), din cauza continutului ridicat de
grasimi saturate, zahar adaugat, sodiu sau sare. Aceste ingrediente, desi certificate eco, sunt adaugate de
catre producatori in cantitafi prea mari, cu scopul de a obtine o valoare psihosenzoriald mare, care sa
creeze dependenta in consum. Astfel, in cazul acestor produse, riscul dezechilibrului nutritional este la fel
de mare ca si in cazul alimentelor conventionale. Din acest motiv se impune o consolidare a educatiei
nutritionale a populatiei promovata si sustinuta de toti operatorii filierei agriculturii ecologice.
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MODERNIZATION OF THE AGRICULTURAL PRODUCTION
BASED ON INTENSIFIED INNOVATION PROCESSES

Liudmila TODOROVA
State Agrarian University of Moldova

Abstract. The level of the economic development as well as the intensity level of social and political processes
in the crisis and post-crisis period is very closely related to the increased research activity almost in all economic
sectors. At the same time, intensified technology and innovation processes in agricultural production are vital
for the sustainable economic growth of the Republic of Moldova under the existing conditions of globalization.
The aim of the study is to validate the need for agricultural production modernization based on the intensified
innovation processes and to develop recommendations on improving the evaluation of innovation technology
effectiveness. The normative legal acts and regulations of the Republic of Moldova, official data of state institu-
tions, as well as the methods of statistical analysis and mathematical modeling were used in this research.

Key words: Agricultural production; Economic development; Innovation process; New technologies.

Rezumat. Nivelul de dezvoltare al economiei precum si nivelul intensificarii proceselor sociale si politice in
perioada de criza si postcriza se afla in legaturd directd cu sporirea activitatii de cercetare practic in toate
ramurile economiei nationale. in aceste conditii, intensificarea proceselor tehnologice si inovationale in
producerea agricold are o importantd majora in dezvoltarea durabild a economiei Republicii Moldova in conditiile
actuale de globalizare. Scopul cercetérii consta in argumentarea necesitatii modernizarii procesului de productie
in agricultura in baza intensificarii proceselor inovationale si elaborarea recomandarilor cu privire la perfectionarea
evaludrii eficientei tehnologiilor inovationale. in procesul de cercetare au fost utilizate actele legislative si
normative ale Republicii Moldova, datele oficiale ale institutiilor de stat, precum si metodele de analiza statistica
si modelarea matematica.

Cuvinte-cheie: Productie agricold; Dezvoltare economica; Proces inovational; Tehnologii noi.

INTRODUCTION

The fierce competition in international markets of economic resources leads to the fact that the
innovative component is enhanced at all economic production levels. Taking into account this trend,
there is the need for a productive innovation policy, which enhances the competitiveness of the economic
sector, has a significant impact on the efficient functioning of the national economic system and leads
to the highest level of its openness, strengthening the development of modern integration processes in
such sectors as agriculture.

The investment and the use of production factors are just possibilities and means, rather than
implementation of the objectives of science-based innovation in agricultural production. Therefore,
priority should be given to the development of the country based on the innovation activity in the most
important knowledge-intensive and high-tech economic sectors, which represent the most significant
and progressive engines of the national economy development.

MATERIALS AND METHODS

The studies are based on the regulations of the Republic of Moldova in the field of scientific and
technological development and innovation: the Code on Science and Innovation of the Republic of
Moldova no. 259-XV of July 15, 2004; the Innovation Strategy of the Republic of Moldova 2013-2020
— “Innovation for Competitiveness” no. 952 of November 27, 2013. The basic information is provided
by statistical reports and information of national institutions (State Agency for Innovation and Technology
Transfer - AITT, State Agency on Intellectual Property of the Republic of Moldova - AGEPI, the
National Bureau of Statistics - BNS).

The research methodology is based on the use of tools for both analytical and mathematical analysis.
In order to validate the provisions of this article there were applied the methods of dialectical, systematic,
functional, statistical (correlation and regression) and comparative analysis; also, the methods of
mathematical modeling of innovation technologies performance indicators.
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RESULTS AND DISCUSSIONS

Currently there are 3 scientific and technological parks and 7 innovation incubators in the Republic of
Moldova that enhance the effectiveness of the research results implementation into production, provide
consumers with competitive industrial products, works and services based on innovation. They include 39
resident companies, selected on the competitive basis and approved by the Supreme Council for Science
and Technological Development of the Academy of Sciences of the Republic of Moldova. The Agency
for Innovation and Technology Transfer of the Academy of Sciences organizes annual competitions on
innovation and technology transfer projects, funded from the state budget which is up to 50% of the total
project cost. Studies show that the number of projects varies from year to year. In 2007 and 2010 there
was a maximum number of completed projects, but, by 2013, there has been noticed a gradual decrease,
which is due to the reduced funding for innovation projects, as well as to the unstable economic and
political situation in the country and abroad. There were awarded 40 innovation and technology transfer
projects in 2013, 22 of them being funded and implemented in the amount of 6.82 million MDL from the
state budget and 9.58 million MDL were provided by private funds (Ganea, V., Iliadi, G. 2011).

12 000

9790
10 000
8311 8 206

7 350
8000 i 6822

6000
4000 2987
2000 1000

o H°

2005 2006

2007 bu 42 2008 2009 . ﬂngr?cll%g 2011 2012 2013
Figure 1. The funding dynamics of innovation projects in 2005-2013, min. MDL
Source: developed by the author based on the AITT and BNS data

Based on the structural indicators, one can have a structural general idea about the overall situation
in the sphere of innovation development funding in the country. During the analyzed period one can
notice an increase of private funding with the highest indicator in 2010. At the same time, the funding
of innovation and technology transfer projects from the state budget was significantly reduced. The
largest share of the innovation and technology projects funding is observed in the agricultural sector,
where the average amount of funding exceeds 50% of the total funds in 2005-2013:
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Source: developed by the author based on the AITT data
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In 2013, 45% of'total funds were allocated for this sector (Government of the Republic of Moldova).
Theresults of project funding and implementation are represented by the innovation products introduced
into the market and affecting the level of socio - economic development of the country. Despite the
decreased public funding for innovation projects in 2010-2013, the volume of production and sale of
innovation products in the country is constantly growing throughout the analyzed period. At the same
time, the co-funding of the innovation activity increases annually, although the government involvement
in this type of investment activity in the Republic of Moldova is more stable so far:
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Figure 3. The dynamics of public funding, implementation and performance of innovation
products, MDL
Source: developed by the author based on the AITT data

The ratio between the amount of funding for innovation processes as a result of the project
implementation and the income from innovation product sales is about 92%. In order to determine the
increase of revenues from investment, we’ll use the following regression dependence: y” =7,44+ 2,052x
A well-developed linear regression equation, if necessary, makes it possible to predict the level of
production and costs of the innovation activity. Moreover, one needs to determine the elasticity change
value of the studied parameters based on the linear regression equation:

£ ()= " x 2052«
* dx y" 7.44+2.052x

This elasticity factor shows that if index x is increased by 1%, than index y(”) , 1s increased by

2.052x

———————— %. In order to calculate the elasticity factor we transform this equation as follows:
7.44+2.052x Y y W au W

7.44+2.052x  7.44+2.052x
.[fx=0,Ex(y(”)):]—]:0;[ﬁc_)O,Ex(y(p))_)o

2052¢ _,  202x o ()

The obtained results lead to the conclusion that index y(”) is not elastic with reference to index x,

i.e. there is no alternative to public funding of the fundamental research and innovation products in the
Republic of Moldova at this stage of economic development.

The estimated rate of revenues on investment as a result of project implementation is one of the
performance indices of innovation projects. Based on the value registered in 2013, we may conclude:
we have earned 2.4 MDL for every 1 MDL invested from public funds for innovative projects and
technology transfer. Compared to 2005, when the value was 0.6 MDL per 1 MDL of costs or to 2007,
when the value was 0,11 MDL per 1 MDL, we can conclude that the production level of innovation
products is annually increasing, while the private sector becomes more interested in investing in projects
and as a result the innovation potential of the national economy increases.
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At present, the main directions of innovation development in agriculture are the following:

- the establishment of efficient production and economic structures;

- the use of innovation technology when planning, organizing and managing an enterprise;

- the development of information and consultancy services;

- the development of highly productive varieties and hybrids of crops and livestock breeds adapted
to stressful situations and regional peculiarities;

- the development and implementation of regional innovation technologies that are safe from the
environmental point of view.

One of the key elements of modern models used to develop and implement efficient technologies is
the interaction between the participants in the innovation processes, with the purpose of exchanging
knowledge, ideas, concepts, problems, methods for finding solutions, etc.

The aim of the scientific research is to assess the distribution and interconnection between cost and
efficiency according to the type of available and used technology. The studies are mainly aimed to
save some money, while new technologies are used to save as many resources required by a particular
industry as possible (Lem, S. 2002).

Since the introduction of innovation technologies aims not only to improve the quality of products,
but also to save as many production resources as possible, these actions can be directed at saving one
or more factors. We would like to consider some possible approaches:

1. The purpose — to save materials. The quality of the technology may be represented using the
following function:

OMT( Quality of Material Tecech logies ) = a(GAng =a-x;’ (1)

2. The purpose — to save materials and energy. The technology may be represented by the
following function:

M a; E a,
MT =a =1 =a-x;'xy
Q [GDP) [GDP) he @)
3. The purpose — fo save three production factors: materials, energy and labour:
M aj E a L as
MT =a : : =a-x;'x3xy
¢ [GDPJ [GDPJ [GDPJ e ®)

The application of these approaches may be presented, for example, based on 25 enterprises from
the Republic of Moldova, such as “Alfa-Nistru” JSC, “Goliat-Vita” Ltd., “Prietenia —Agro” Ltd., etc.,
the average annual number of employees is 7,845 people, the cost of energy resources is 331 thousand
MDL and the total production costs equal 85,137 thousand MDL (AITT, 2014). Based on the available data,

we have developed a system of normal equations to construct the regression equation : y” = a, + a,x, + a,x,

25a,+7845a, +331a, =85137;
7845a, +2870249a, + 89368a, = 32870355;
331a,+89368a, + 5485a, = 837963;

As one can see from the first equation a, = 3405 —314a,—13a,

7845(3405—-314a,—13a,)+2870249a, + 89368a, = 32870355;
331(3405—-314a,—13a, )+ 89368a, + 5485a, = 837963,

If we transform it, we get the following:
20361a, =—-1907537;a, = 94,
406910a, =4972132;a,=12;
a,=3405-3768+1222=859;
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The regression equation looks as follows: y” =859+ 12x, —94x,

This regression equation suggests that production costs increase with the increased number of
employees and decrease with the increased costs of energy resources; this fact proves the presence
of efficient technologies.

If the number of employees increases by 1%, the total production costs will be increased by:

N 0 LA S N R—_ry
! ox, y’ 859+ 12x,—94x,

If the cost of energy resources increases by 1% due to the introduction of more efficient technologies,
production costs will be reduced at enterprises by:

E ( ,,): 8y(p) X —94x, (%)
“ ox, y’ 859+12x,—94x,

Therefore, the regression equations allow us to make forecasts regarding the future production
costs; to choose the optimal strategy for the production development; to conduct a qualitative analysis
of the economic indicators; to restore the missing economic indicators (by means of interpolation); to
create a database needed for management decisions.

One can also save some resources by means of a better organization of production, the use of
information technologies, optimization methods, i.e. by means of virtual factors — KTV (Quality of
Virtual Technologies). Similarly, we can express KTV as follows:

. OTV =by! (4)
2. QTV = by} yl: (5)
3. QTV = by yl: yl ©)

Where y,.ﬂ ——i=12,...,m —saving materials, energy, labour and other production resources by

means of virtual methods. Taking into consideration the interaction degree of material and virtual
technology factors, the quality of technology is described as follows:
OT =Q0TM +QTV (7)
Every type of technology may be described by its differential (evolutionary, dynamic) equation. There
seems to be a problem with describing the links between different types of technology, which are interdependent
in a way. For example, according to S. Sukharev, based on the assumption that the technology “n” can be
expressed in terms of the technology “k”, we can develop a production function (Sukharev, S. 2014):

OT, =b-QT; ®)
where b is the proportionality factor,
tis the index (elasticity Ey; (KT,)=17).

One should assume that the evolution of the technologies n and k in time can be described by the
following differential equations:

8%—T”ZOC(QT,,]—QT,,) 9)
e _por,.,-or,) (10)

t

t t

80T, 1 80T,
— = a[QTn, —b[QTk/ _B‘ P kj J — the change of the technology Q7 depending on the

evolution of the technology Q7 .
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The quality of the technologies consists of QTM and QTV — the material and virtual technologies:

OT =QTM +QTV =a(QTM,_, - QTM, )+6(QTV,_ ,—QTV,) (11)
If OTM = ax®'x% (12)
and QTV = byl yP- (13)
0
than =(ax7’x?2 t+(by,’yf? )t—ax“’x‘“ % O +&% +bylyl &%+&%
x, Ot x, Ot y, ot 'y, Ot

The overall efficiency of the used technology is defined by its novelty. It is known that all economic
agents seek to maximize the difference between total revenues and total costs. The increase of every
additional unit of the final product increases the amount of marginal costs; it also increases total profits
by the value of marginal revenues. If the production growth increases the firm’s profit by at least 1
cent, then such a growth is justified.

The growth is not appropriate if marginal costs are negative. The countries under conditions of perfect
competition have only one parameter to decide: how much to produce for the export market at a given price.
Each country will minimize its total costs. The structure of Total Costs, depending on the economic features
of the used technologies is different for the same product in different countries. One uses material and
virtual technologies for the GDP production. The structure of costs may be presented by the vectors:

X:(Xl,XZ,...Xl.,...,Xm) and Y = (Y Y,,...Y,. ..,Ym)respectively, the costs when using material

1 bl 2 b
and virtual technologies. Thus, GDP may be presented by the production equations. Therefore:

X =X, e =X, i =X L =X, (15)
Gpp, " GDP, GDP, GDP,

Voo Ve Ve Y

Gpp, “"Gpp, 7 Gpp, " Gpp, T (16)

Every component of vectors X and Y (the share of proportion costs and expenses) correlates with
both material and virtual technologies.
One establishes the quality functions of material technologies (QTM):

m
OTM =ax' x5 -....x"-..xpm =a] [ (17)

The quality functions of virtual technologies (QTV):

OTV by -yy .oyl -y =b] [ (18)

Goods and services become competitive if more efficient technologies are developed and implemented
to reduce costs by one, some or all the components of quality functions. The dynamics of QTM and QTV
change, i.e. the marginal change of each cost component can be estimated using time derivatives:

doTM v . (e, dx,
dt _al,:,[x" [ dtJ (19)

i=1 x

dQTV bﬁ 2 [Zﬁ dy,J. 0

=1 Ji

The quality of the technology (QT) equals the sum of qualities of both material and virtual technologies:

QT:QTM+QTV=aﬁx?'[Zm:%%J+bﬁ [Zﬁ dy’J‘ 21)

The innovation policy generates new, fundamentally new technologies that would later provide the
competitiveness of goods and services, as well as create favorable conditions for both producers and consumers.
The demand dynamics for various goods and services is evolving, which generates different levels of



142 Liudmila Todorova, Modernization of the agricultural production based on intensified innovation processes, (/36-142)
Stiinta agricold, nr. 1 (2015)

competitiveness. As a rule, for all events, the population tends to keep the usual amount of current
consumption of durable consumer goods with the elasticity in the interval (0;1) and, therefore, the demand
for these goods is lowly volatile; the volatility of the products with the elasticity in the interval (1; «) is
higher. Therefore, the products will be more competitive if they are of high quality, vital and have few
analogues and substitutes. One should keep in mind that the level of competitiveness of goods is not
defined by the manufacturer, but by the market that sets the price of the relevant goods, as well as by the
consumer who demands (or does not demand) this product. The manufacturer “adjusts” to the consumer’s
tastes and choice; he also fulfills all consumer’s requirements for each product and additionally invents an
exceptional quality of its product in order to attract potential buyers. Nevertheless, high quality and low
prices is the true and efficient instrument to attract consumers. The price may be kept low and the quality
— high only if manufacturers have innovation technologies of high quality at their disposal.

CONCLUSIONS

1. The interdependence analysis of the innovation process funding and output, as well as the
implementation of innovative products has shown that now there is no alternative to government
funding of scientific research and innovation development in the Republic of Moldova. The state is the
only institution that can ensure the effective implementation of fundamental research aimed at increasing
the welfare of the society without any economic purposes.

2. The overall effectiveness of agricultural technology is defined by its novelty. Given the desire of
economic agents to increase the difference between revenues and costs, the growth of each additional
unit of the final product increases the marginal cost, while increasing the overall return on the marginal
revenue. Agricultural products and services are competitive, if more effective technologies are developed
and implemented that are aimed at reducing the costs of one, several or all components of quality functions.
If increased production contributes to the increase of profits by at least 1 cent, such a growth is justified.

3. Existing tools to support the innovative entrepreneurship in Moldova:

§ Creating partnerships between business and academia in parks and incubators;

§ Discount rates for rent and communal services for the residents of scientific-technological and
innovation incubators;

§ Public funding of projects;

§ Provision of services at reduced prices.

4. The necessary tools to facilitate innovative entrepreneurship in Moldova:

- Innovation promotion in the free economic zones;

- Provision of tax and customs incentives for innovative enterprises;

- Creating a public-private partnership for the implementation of innovative technologies;

- Creating synergy between the public and private sector in order to promote innovation in the country;

- Creation and implementation of the Venture Fund.
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THE ROLE OF FINANCIAL SERVICES IN INCREASING
THE COMPETITIVENESS OF THE HORTICULTURAL
SECTOR OF THE REPUBLIC OF MOLDOVA

Artur GOLBAN
State Agrarian University of Moldova

Abstract. The role of financial services in increasing the competitiveness of the horticultural sector is very
important because the modernization of the horticultural sector depends directly on the implemented financial
services. This paper presents an analysis of the main financial services implemented in the horticultural sector of
the Republic of Moldova, such as: credits, subsidies, insurances etc. Consideration is given to the problems the
farmers encounter when accessing financial services and to the role of funding in increasing the competitiveness
of the horticultural sector, and measures are proposed to facilitate farmers’ access to financial resources. The
research is based on data collected from the National Bureau of Statistics, National Bank of Moldova, Agency for
Payments and Intervention in Agriculture etc.

Key words: Credits; Subsidies; Insurances in agriculture; Horticultural production.

aplicarea acestora depinde modernizarea sectorului horticol. In acest articol sunt analizate serviciile financiare de
baza prestate in sectorul horticol din Republica Moldova: creditele, subventiile, asigurarile s.a. Sunt examinate

sectorului horticol si sunt propuse masuri pentru facilitarea accesului fermierilor la resurse financiare. Pentru cercetare
s-au utilizat date statistice colectate de la Biroul National de Statistica, Banca Nationald a Moldovei, AIPA etc.
Cuvinte cheie: Credite; Subventii; Asigurari in agriculturd; Productie horticola.

INTRODUCTION

The development of horticultural production has a crucial importance in the economic growth of the
Republic of Moldova. The aim of this scientific research is to analyze the role and place of such
financial services as credits, insurances and subsidies in order to increase the competitiveness of the
horticultural production.

The major problems the agricultural producers are facing at present are connected with the access to
financial support in developing the agricultural business. The basic objective of the present scientific
research is to analyze the implementation of financial services (credits, subsidies, insurances etc.) in the
horticultural sector of RM, which constitutes 33% of the total agricultural production, to analyze the
constraints the agricultural enterprises are facing while developing high value added horticultural production,
and to propose measures to eliminate the barriers between the agricultural producers and state/private
financial institutions in the context of increasing the competitiveness of Moldova’s horticultural products.
The scientific research shows the weak points of the financial tools implemented in Moldova’s horticultural
sector and proposes measures to improve the allocation of financial resources in the horticultural sector.

MATERIALS AND METHODS

The scientific research is based on the secondary data from the National Bureau of Statistics,
National Bank of Moldova and Ministry of Agriculture and Food Industry of the Republic of Moldova.
Analyzing the allocation of financial resources in the agricultural sector, the following research methods
were used: comparative, logical analysis, analysis and synthesis, induction, deduction, graphic method,
grouping method etc. The following indicators were used: the share of the agricultural sector, hunting
and forestry in GDP, the agricultural credits in total credits portfolio structure, the level of banking
service penetration, the structure of subsidy allocation etc.

RESULTS AND DISCUSSIONS

Agriculture is the strategic economic branch of the Republic of Moldova. Its contribution to GDP in
2013 was 11,9%, i.e. by 1,0% more than in 2012 and the share of the employed population in 2013 in
the agricultural sector was 24,3%, which is by 2,1% less than in 2012,
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According to Figure 1, the share of agriculture, hunting and forestry in GDP of the Republic of
Moldova from 2005 till 2013 decreased by 4,5%: from 16,4% to 11,9%. One of the factors which
conducted to a decreased share of agriculture in GDP is the share of persons employed in agriculture
which decreased significantly by 1,67 times, from 40.7% in 2005 to 24.3% employed population in
agriculture in 2013 (BNS, 2013).
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Figure 1. The dynamics of share of the agricultural sector, hunting and forestry in GDP and the
share of population employed in agriculture in the Republic of Moldova during 2005-2013
Source: Elaborated by the author based on the data from National Bureau of Statistics of the Republic of Moldova

Agriculture has a great importance at the national level; on the one hand, because it ensures food
security and on the other hand, because it produces for export.

Other vegetal
production
Sunflower 9% Horticultural
8% - production
33%
Cereal crops
18%

Animal production

Figure 2. Agricultural production structure, in all categories of households (2013)
Source: Elaborated by the author based on the data from “The horticultural development program for 2013-2020”

The horticultural production plays an important role in the economy of the Republic of Moldova. In
the last 10 years the export value of the horticultural sector products increased approximately by 4,3
times (MAIA, 2013).

In 2013, the horticultural production constituted one third (33%) of the total agricultural production (see
Fig.2), out of which: the production of grapes constituted 14%, the production of vegetable and melon
cultures - 8%, the production of potatoes — 6% and the production of fruits, walnuts and berries — 5%.

323 persons were employed in the horticultural sector, which represent 28% of the occupied population
employed in agriculture.

The horticultural sector is also important for the economy of the Republic of Moldova because it
generates the demand and stimulates the creation of added value in other branches of the national
economy like trade, financial services, constructions, etc.

The problem of increasing the competitiveness of high value added horticultural products depends
very much on the allocated financial resources.

According to the World Bank study made on Moldova Country Profile for 2013 (Fig. 3), there were
identified many business constraints for firms in the Republic of Moldova, the main ones being: corruption,
political instability, inadequate educated workforce, access to finance etc., which have a negative
influence on the competitiveness of firms of the Republic of Moldova (World Bank Enterprises Survey
2013).
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Figure 3. Business constraints for firms in the Republic of Moldova, % of companies
interviewed
Source: Adjusted by the author based on information from IFC and World Bank (2013). Moldova Country Profile
2013: Enterprise Surveys, the World Bank Group

Access to finance is the fourth major constraint which has a very negative influence on the
competitiveness of high value added horticultural sector because the process of getting credits by
farmers is very difficult and the interest rate of credits is too high. The seasonal character of the
agricultural production determined the agricultural credits to have a longer period of capital regeneration,
this required the fixation of a longer period of credit reimbursement by farmers and also, this situation
determined the commercial banks to avoid crediting the agricultural sector because of the farmers’
problems connected with honoring their obligations towards commercial banks.

The analysis of the credit portfolio structure of the Republic of Moldova banking system during 2012-
2013, revealed that trade credits have the biggest share out of all credits of the banking system, which
constituted in 2013, about 40%, which is by 3,3% more than in 2012, when this indicator was 36,7%. The
credits for agriculture in 2013 constituted 5,3%, which is by 0,9% less than in 2012 (NBM 2013).
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Figure 4. The analysis of the credit portfolio structure of the Republic of Moldova banking
system of the major destination investment operations during 2012-2013
Source: Elaborated by the author based on the data from National Bank of Moldova
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Thus, according to data presented in the figure 4 and figure 5 we may conclude that during the last
years, out of the total credits, the credits granted to agriculture have a decreasing trend from 6,2% in
2012 to 5,3% in 2013 and the major sources of the agricultural sector funding are internal sources of
companies — 80%, while bank funding constituted in 2013 — 8%.

Equity, Sale of Others
Trade credit Stock 6%

financing
4%

Bank financing
8%

Internal sources
80%

Figure 5. Enterprise funding sources for investment, 2013 (%)
Source: Elaborated by the author based on information from IFC and World Bank (2013). Moldova Country
Profile 2013: Enterprise Surveys, the World Bank Group

The farmers from the rural areas say that the major problems they face when accessing a credit
are the following:

a) Very high interest rates;

b) Inadequate lending terms and unreal schedule of payment of loans;

c¢) The procedures to access a credit are very complicated and need a lot of time;

On the other hand, the commercial banks mention that the main problems they face when granting
a credit to businessmen from rural areas are the following:

a) Crediting the agricultural sector represents a very high risk because the agricultural sector
depends much of the climatic conditions like spring frosts, droughts etc.;

b) The loans are not big enough but the operational expenses are very high;

¢) Inadequate management of farms and difficulties regarding the accounting of farms.

Therefore, crediting the agricultural sector is very risky for commercial banks on the one hand, and
on the other hand, there are very few viable projects of funding businesses in the rural areas.

All this factors influence in a negative way the access of farmers to credit resources and finally the
competitiveness of agricultural sector because farmers have insufficient resources to implement
advanced technologies and scientific know-how in the process of production.

Also according to the study elaborated by the World Bank, based on the World Development
Indicators, regarding the level of penetration of the banking services, at the beginning of 2010, the
Republic of Moldova was situated on the one of the last places in the region among countries with
common past, exceeding only those countries with large territories like Russian Federation and Ukraine
and countries from Central Asia.

According to the table 1, the number of commercial bank branches to 100 thousands adults in
Moldova was 9, 57. As for the penetration level of banking services in the rural areas, Moldova is
situated on the last place among the analyzed countries, even after countries from Central Asia, with
only 0, 20 branches to 100 thousands adults (Tab. 1).

Thus, analyzing the agricultural credit as a financial instrument for agricultural development, we
may conclude that in the last time, there was registered a decreasing trend of crediting the agricultural
sector, because of high risks related to this sector, the low level of banking service penetration in the
rural areas and because of the lack of viable projects from rural businessmen.

Another financial instrument which influences the competitiveness of high value added agricultural
production of the Republic of Moldova is the allocation of subsidies. The subject of subsidizing the
agricultural sector is a very sensitive one, in conditions when the Republic of Moldova declared the
European Union Integration Vector (Timofti, E. 2009).

Nowadays, the approaches and the subsidizing policies of the Republic of Moldova differ considerably
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Table 1. The level of banking service penetration (the number of commercial bank branches

to 100 thousands adults), 2010

Country Total Urban Rural
1 2 3 4
Romania 35,00 29,43 5,56
Poland 32,21 - -
Lithuania 25,90 - -
Macedonia 25,69 25,45 0,24
Estonia 18,68 17,81 0,88
Georgia 18,57 15,25 3,32
Hungary 18,31 17,80 0,52
Latvia 14,64 - -
Moldova 9,57 9,37 0,20
Azerbaijan 9,57 4,97 4,60
Uzbekistan 4,25 1,51 2,73
Tajikistan 391 1,29 2,62
Ukraine 2,74 - -
Russian Federation 2,62 - -

Source: Elaborated by the author based on the World Development Indicators, the World Bank

from the existing EU policies. This is caused by many factors, among them the most important is the
insignificance of the subsidizing policy of the Republic of Moldova and the lack of necessary financial

resources for the European subsidizing policies implementation.

In 2013, there were authorized 3952 subsidizing files in the total amount of 454,03 mln MDL, which

represents an increase by 54,03 mln MDL in comparison with 2012.
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Source: Elaborated by the author based on data from the Agency of Interventions and Payments in Agriculture

Analyzing the structure of subsidies allocation in 2013, we can mention that for stimulating crediting
for agricultural producers and by non banks financial institutions were allocated only 8,66% of financial
resources. The investments subsidies for the establishment of multiannual plantations constituted 19,51%.
Also for the development of the horticultural sector very important are technologies used in the process
of production, thus 31,26% of subsidies were allocated as investments for purchasing agricultural
machinery and equipment, including irrigation equipment; 15,38% of subsidies were investments in the
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development of the processing and post harvesting infrastructure (The subsidies lists of beneficiaries
during 2010 -2013).

Analyzing the sum of subsidies allocation of EU member states and the subsidies fund from the
Republic of Moldova we can state that we have the least subsidies in the region. For example, in 2013,
in Hungary, there were allocated 1904 mil. EUR (approximately 450 EUR/ha), in Romania, there were
allocated 2620 mil EUR (approximately 191 EUR/ha), which is considerably much more than in Republic
of Moldova, where the subsidizing fund is 454,03 mil. MDL (approximately 24, 67 mil. Euro or 20 EUR
per ha). In these conditions the agricultural producers are not competitive on the region’s markets.
Production costs are too high and the lack of financial resources creates difficulties in increasing the
competitiveness of high value added agricultural products (Reform the CAP 2013).

Also, according to the figure 7, we can state that the allocation of subsidizing fund by regions is very
unbalanced. In 2010 the most subsidies were allocated to the Central region - 400163 thousand MDL,
then to the South region — approximately 126698 thousand MDL and to the North region — 78523
thousand MDL. The lowest level of subsidies were allocated to ATU of Gagauzia — 10042 thousand
MDL and to Chisinau — 6476 thousand MDL.

The territorial distribution of subsidies reveals that the discrepancy between the received subsidies
volume by regions is very high. This fact would not be a problem, if there were defined the disadvantaged
regions and the financial resources were allocated to them. Also, in order to ensure a uniform
development of the rural areas and to ensure equity in this sense, the executive power must elaborate
special development policies for disadvantaged rural areas.
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Figure 7. The allocated amount of subsidies for crop production to corporate farms, by
regions, thousand MDL
Source: Elaborated by the author based on the data from AIPA

One important financial instrument which also influences the competitiveness of high value added
agricultural products are agricultural land insurances.

Despite the fact that the subsidy volume reaches (depending on agricultural crops), in different
periods of time, 50-80 percent of the total insurance contribution value, in 2011, the ensured agricultural
land in the Republic of Moldova constituted only 19 613 ha (Fig. 8), compared to about 57 thousand ha
in 2008 (MAIA 2011).

Thus, in 2011, out of the total ensured subsidized agricultural surface of 19 613 ha, 95,3% of
ensured subsidized cases were against hail (Fig. 8).

The agricultural insurance potential in the Republic of Moldova still remains unexploited, and in
2013, according to the report of National Commission of Financial Market only 3,3% of the total
agricultural land were ensured.

Hail represents a risk for the competitiveness of firms and it can cause the loss of the entire
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Figure 9. The frequency of types of ensured cases in agriculture, % out of the total ensured
subsidized cases, 2011
Source: Elaborated by the author based on data from AIPA

harvest. Besides this risk, the agricultural producers also ensured in case of excessive drought — 59%,
crops washing — 42,9%, crops blowing — 41,2%, spring frost — 2,9%, etc. (AIPA, 2011).

The share of the ensured agricultural surfaces of the total ensured cases is very low (5% -7%),
because farmers do not trust the insurance system and also the insurance costs are very high and
farmers don’t have sufficient financial resources. Many farmers are not enough informed about the
system of insurance in agriculture.

The horticultural sector of the Republic of Moldova faces many problems regarding the
implementation of financial instruments, which influences in a negative way the competitiveness of the
horticultural sector, and finally the modernization and development of the branch.

The results and discussions revealed that the major problems related to the implementation of
financial resources in the horticultural sector, in order to increase the competitiveness, are the following:

- bad financial intermediation;

- low level of banking service penetration in the rural areas;

- low level of agricultural subsidy allocation in the Republic of Moldova in comparison with the EU countries;

- the decreasing trend of agricultural land insurance;

- low level of informing the agricultural producers about the way of elaborating business plans in
order to apply to different financial programmes for horticultural sector development.

CONCLUSIONS

The allocation of financial resources to the agricultural sector, in the context of increasing the
competitiveness of agricultural production, is very difficult because of the complex procedures related



Artur Golban, The role of financial services in increasing the competitiveness of the horticultural sector... (143-150)

150 Stiinta agricold, nr. 1 (2015)

to crediting, subsidizing and ensuring the agricultural sector. In the Republic of Moldova credits are
very expensive, and the share of the agricultural credits out of the total credits of the banking system
is very low (approximately 5% - 6%). The main problem is the lack of farmers’ financial resources in
order take credits and the lack of viable investment projects to develop the agricultural sector.

Regarding the subsidizing of the agricultural sector we can state that the Republic of Moldova is not
competitive in comparison with the EU countries. For example, in Romania there were allocated 191
EUR/ha, in Hungary — 450 EUR/ha, but in the Republic of Moldova, there were allocated only 20
EUR/ha. In these conditions, the agricultural producers are not competitive on the region’s markets
because the costs of production are too high and the subsidies too low.

The insurances in the agricultural sector still remain to be not very popular among agricultural
producers. The share of the ensured agricultural surfaces from total ensured cases is very low (5% -7%),
because farmers do not trust the insurance system and also the costs of insurance primes are very
high and farmers don’t have sufficient financial resources.

In order to improve the implementation of financial instruments in the context of increasing the
competitiveness of high value added horticultural products the following measures must be taken:

- Informing the farmers about the way of elaborating business plans in order to have access to
financial resources of local banks and also of the international credit lines;

- Analyzing at state level the problems the farmers are facing while accessing subsidies and simplifying
the process of obtaining subsidies from the state;

- Stimulating the local and foreign investments in the development of the post-harvest infrastructure
and processing technologies in horticulture;

- Improving the subsidy policy in order to develop high value added agricultural production (for
example: planting intensive orchards by using high quality planting materials, investments in post-
harvest infrastructure, etc.)

- Continuing credit guarantee funds capitalization in case of the lack or insufficiency of the necessary
mortgage for contracting a sub-loan;

- Initiating promoting campaigns among agricultural producers of high value added horticultural
production regarding the importance of insurances in agriculture;

- It must be taken measures, at state level, to improve the legal framework of the Republic of
Moldova in the field of crediting, subsidizing and ensuring the agricultural production in order to be in
compliance with the EU requirements.
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TEHOEHLUMUA 3KOHOMMUWYECKOIO PA3BUTUA
CEJIbCKOXO3AUCTBEHHbIX NPEOMPUATUA YKPAUHLI U
OOHELKOWN OBJIACTMU

A.A. CE/IOB

Xapvkosckuil HayUOHATLHBLI acpapublil yhueepcumem um. B.B. Jloxyuaesa, Yxpauna

Abstract. The article presents the study on the condition of the agricultural enterprises of Ukraine and the
Donetsk region, identifies the main trends of their development in the period from 1990 to 2012, and namely: the
dynamics of land-resource potential in the context of ownership; analysis of the changes in the number of agricultural
enterprises of different organizational forms during the period of land reform; calculation and analysis of the
economic indicators of agricultural enterprises — gross output, the economic efficiency of land use; the comprehensive
assessment of the effectiveness of agricultural enterprise production activity. The research results may further
become a basis for the adoption of measures aimed at improving the situation in the agricultural sector.

Key words: Agricultural enterprise; Land resources; Economic efficiency; Gross output; Profitability.

Pedepar. VccienoBaHo COCTOSHIE CETHCKOX03SMCTBEHHBIX IPESIPHUATHI YKparHbI 1 J{OHEeIKO# 00IaCcTH, BRISBIICHBI
OCHOBHBIE TEHCHIINY UX pa3BuTHs B iepriof] ¢ 1990 o 2012 rr, a MMEHHO: KCCreioBaHa JMHAMUKA 3EMENTbHO-PECYPCHOTO
TMOTEHIMANA B pa3pe3e GopM cOOCTBEHHOCTH; MPOAHATM3UPOBAHBI H3MEHEHH S KOTUYECTBA CEITbCKOXO3SHCTBEHHBIX
NPENPUATHH Pa3HBIX OPraHU3alMOHHO-XO3SHCTBEHHBIX (OPM B MEPUOI MPOBECHHUS 3eMENbHON pedOopMBI;
PACCUMTAHBI U MPOAHATM3UPOBAHBI SKOHOMHUYECKUE MOKA3ATENH JISTEBHOCTU arpapHbIX MPEIIPHUATHH — BBIXOT
BAJIOBOH MPOMYKIIUH, SKOHOMHYECKass 3 (PEKTUBHOCTh UCIOIb30BAHUS 3eMellb; JaHa KOMILJICKCHAS OICHKA
3(eKTHBHOCTH POU3BOICTBEHHOMN JISSITENTEHOCTH CEITHCKOXO3SHCTBEHHBIX MPENPHSTHIL. Pe3yrbTaThl HccenoBaHNi
B JIAIbHEHIIIEM MOTYT CTaTh OCHOBO# [Tl MPHHSATHS MEP MO YIYUILICHHIO CUTYAIMH B ArPAPHOM CEKTOpE.

KawueBbie ciioBa: CelbCKOXO3SHCTBEHHOE MPENNPUATHE; 3€MENbHbIE Pecypchl; DKOHOMHUYECKasI
s¢dexTrBHOCTS; Banosas npoaykuus; PerrabensHOCTb.

BBEJIEHHUE

VYKpauHa MMeeT MOIIHBIN arporpOMBILIUIEHHBIN TOTEHIIMAT U OTPOMHBIE TIEPCIIEKTUBBI Pa3BUTHS
cenbcKkoro xo3siicTBa. OHa obOnajgaer OIarONPUATHBIMU KJIMMAaTHYECKUMH YCIOBHUSIMH H
Ka4eCTBEHHBIMH 3EMENbHBIMH pECypcaMH, HaJINUKE KOTOPBIX CBUJETEIBCTBYET O BO3MOXHOCTH
3¢ EeKTUBHOTO Pa3BUTHS CEITLCKOX03IHCTBEHHOTO TPOM3BOICTBA. ATPapHBIi CEKTOP SIBISAETCS OHUM
13 OI0KETO00PAa3YIOLINX CEKTOPOB HAIIOHABHON YKOHOMUKH, YaCTh KOTOPOTO B CBOTHOM OIOIKETe
YkpauHbl 3a nocineqHue rofael cocraBuiia 9-10%, U 3aHUMaeT BTOPOE MECTO CPEAM CEKTOPOB
SKOHOMHKH B TOBapHOH CTPYKType 3Kcrnopra. JloHelkas 007acTb N3BECTHA KaK IPOMBIIUIEHHBIH PETHOH
VYkpauHbl, OqHAKO OJaronpusTHbIE OYBEHHO-KIMMATHYECKUE YCIOBUSI 00ECIIeUnBalOT BBHICOKUN
CeNTbCKOXO3MCTBEHHBIN MOTEHIIM A, PAlIMOHAIIBHOE HCITOIB30BAaHUE KOTOPOTO MO3BOISIET TTOBBICUTH
YPOBEHbB JKM3HM M JIOXO/I0B HACEJIEHHS HE TOJIBKO JaHHOTO PErMOHA, HO U CTpaHbI B 11efioM. [loHerkas
obnacTh cocrapiser 4,4% TEpPPUTOPUM CTPAHBI, 3aHUMACT 3HAYMTEIHLHOEC MECTO B TIPOM3BOJICTBE
MIPOAYKIIUH CEIbCKOro xo3siicra — 4,9%.

OcHoBHBIMH 3a1auamu 11 orpacieii AITK sieisroTcs yBenmmueHre 00beMOB CelbCKOX03HCTBEHHOTO
MPOW3BOJICTBA, HA/ISKHOE OOeCTIeYeHHE HACEIICHHS CTPaHbI IPOILYKTaMH MMUTaHHs, 00bETMHEHNE YCUITHIA
BCEX OTpaciied arpoKoMILIeKca JJis MOMy4eHHUs] BBICOKMX PE3YyJIbTaToB, B TOM 4YHCIE JJS BBIXOJA
CEIIbCKOXO35MCTBEHHONW NPOAYKUUM YKPAUHBI Ha MUPOBOW pbIHOK. [I03TOMY Xapakrepucruka
JEATEIIbHOCTH CEIIbCKOXO3MCTBEHHBIX TPEANPUATUH SBIISETCS AKTYAIbHOW M BAYKHOM KaK JIJIsl OLICHKU
MX BOBMOXKHOCTEH B TIIaHe 00eCTIeYeH s BHYTPEHHHX MOTPEOHOCTEH CTPaHBI, TaK U VIS CTPATErHIeCKOro
OIIPENENECHUS] MECTa YKPAaUHbI HA MEXK/YHAPOJAHOM PBIHKE CENbCKOXO3SMCTBEHHON TPOAYKIUH.

MATEPHUAJI U METO/bI

HccrenoBanuio TEHACHIIUN Pa3BUTHSI CEITbCKOXO3HCTBEHHBIX TTPEANPUATH I OCBSIICHBI Pa00ThI
MHOTHX U3BECTHBIX YUCHBIX, B YaCTHOCTH, THM BOIIpocoM 3anumMarorcs B.I. Axanpuituyk, A.A. byryi-
kuii, B.IL. Tanymko, B.SI. Mecens-Becensik, b.U. ITacxasep, I1.T. Cabnyk, M.M. ®denopoB u np.
OnHaxo cenbCKoe X035MCTBO YKpanHbI He CTOUT Ha MECTE, OHO Pa3BUBAETCs U TpeOyeT AaibHeHIero
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WCCIIEIOBAHUS OCHOBHBIX TCHJICHIIMNM WU3MEHEHUS IS ONPEJCICHUsI HANPAaBJICHUN BO3MOXKHOTO
JAJTBHEHNIIIEr0 YCOBEPIIICHCTBOBAHMSL.

J1Jis uccneioBaHui UCTIONB30BATUCH TAHHBIC SKOHOMHUYECKOM OTYETHOCTH CEIbCKOXO3SICTBEHHBIX
npeanpustuii (popma Ne 50cx), craTucTrdeckue qaHHbie 3a nepuon 1990-2012 rr., 0TYeThI 0 HATHYUH
3eMellb U PacCHpeleIeHUH UX M0 COOCTBEHHUKAM, 3€MJICIIONb30BATENSAM, YIOIbsIM H BHUJIAM
SKOHOMHUYECKOU aesaTenbHoCcTH ((popma No 6-3em).

Ilenb cTaThu — MCCIENOBAThH COBPEMEHHOE COCTOSTHHME arpapHbIX MPEANPHUITHH YKpauHbI U
JloHerkoi 00macTh il YCTaHOBJICHUSI OCHOBHBIX TEHICHIIUN WX Pa3BUTHUS, KOTOPHIC MOTYT CTaTh
OCHOBOW JIJIsl IPUHATHUS MEP T10 YITYUIICHUIO CUTyallut B arpapHOM CEKTOpE.

PE3VIIBTATBI U OBCYXKJIEHUSA

CenbcKoe X03SIHCTBO SIBISIETCS BAYKHEHIIIM 3BEHOM arpONPOMBIIILIEHHOTO KOMILTEKCa YKpauHbI, 11elTh
KOTOpOT'O 3aKIJo4aeTcss B 00eCIeYeHNH HACEJICHHs JOCTATOYHBIM KONMYECTBOM MPOAYKIHH, a
nepepadarsIBatoLIel MPOMBIIIIEHHOCTH — ChIpbeM. Pa3BHTHE arpapHOro KOMIUIEKCa HEIOCPEICTBEHHO
3aBHCUT OT 3()(PEKTHBHOTO MCIONB30BaHUS 3€MENBHBIX pecypcoB. Jlo MpoBO3MIalIeHUsT YKpauHBI
HC3aBUCUMBIM TOoCyJapCTBOM BCE 3€MJIM Ha €€ TCPPUTOPUU HAXOAUJIHCH HCKIIOUYHUTCIBHO B
rocynapcrBeHHol coocTBeHHOCTH. C TepBBIX JIET CyBepeHHTETa YKPAaHHBI B ITPOLECCe 3eMETbHOM pehopMBbl
OBLIO OCYIIIECTBIICHO TIepepacIipeielieHHe 3eMelib 1Mo (hopMaM COOCTBEHHOCTH, OCOOSHHO 3TO KacaJloch
3eMelb CeITbCKOXO03sIHCTBEHHOro HaszHaueHus. Konctutynmeit Ykpannel 1 3emensHbiM Konexcom Obimm
onpeneneHbl TpH (GOpMBI COOCTBEHHOCTH Ha 3eMITIO: YacTHAs, KOMMYHAIIbHAS, TOCYJapCTBEHHAS.

Hauwnnas ¢ 1992 r. Gnaromapst mporeccaM pa3rocyAapCTBICHHUS TOCYAapCTBO YKe HE SBIISCTCS
MOHOITOJIMCTOM: TIJIOIIAZM 3eMellb TOCYAapCTBEHHON COOCTBEHHOCTH yMeHbIatoTest 10 60,2%, npu
9TOM 3HAYMTENIbHASI YaCTh 3€MEJIb MEPEXOIUT B KOJUIEKTHBHYIO cOOCTBeHHOCTh — 221189 ra (36,6%).
[osiBnsiercst Takke HOBast (hopMa COOCTBEHHOCTH Ha 3E€MITIO — YACTHAasl, JI0JISI KOTOPOH COCTaBIISIeT
3,2% (1925,4 Thic. Ta). Ho yke uepe3 nATh JIET TaHHBIH CErMEHT COOCTBEHHOCTH YBEIMYMBACTCS JI0
48,2%, 3a cueT 3HAYNTEIILHOTO YMEHBIIICHHS TUTOIIA T 3eMeJTh KOJUICKTUBHOM COOCTBEHHOCTH, KOTOPBIS
YMEHBUIMIIMCH TIOYTH B 20 pas, 4To SBISETCS CIEACTBHEM PeOpMUPOBAHUS CETbCKOX03SCTBEHHBIX
npennpusaTuil Ykpaussl coriacHo Ykasy [Ipesuaenta Ykpauusl oT 03.12.1999 1. «O HEOTIOXKHBIX
Mepax 10 YCKOPEHUIO pe(hOPMHUPOBAHUS arpapHOro CeKTopa SKoHOMUKNY. [1o nanubiM Ha 01.01.2013
I., CEKTOp 3eMeJIb YaCTHOM COOCTBEHHOCTH yBenuuuBaercs 10 51,9% 3a cyer yMEHBIICHUS 3eMelh
rOCYIapCTBEHHOMN COOCTBEHHOCTH 710 48% M B pe3y/IbTare MOYTH MTOTHON JTMKBUIAIINY KOJJICKTUBHOM
¢dopmbl cobcTBeHHOCTH Ha 3emito — meHee 0,1%. Ognako ee (akTHUeCKoe HAIWYHE B 3eMIIeyc-
TPOUTENBHON TOKyMEHTAIIMN CBHUIETENLCTBYET O HEJOCTaTKaX B peanu3aluu pedopMbl.
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PedopmupoBaHue Nano TOMYOK CO3JAaHUIO 3HAYUTEIBHOTO KOJIWYECTBAa HOBBIX (OpM
xo3siicTBoBaHusA. Eciu B 1990 1. cyliecTBOBaau rocyJapcTBEHHBIC MPEANPUITHS, (epMepCKue
XO03sIHCTBA U TPOM3BOACTBEHHBIE KOOIIEPATUBEI, TO C TIOSIBIICHHEM YaCTHOIH COOCTBEHHOCTH Ha 3eMITIO
MOSIBIJIUChH TaKWE HOBBIC OPraHNU3aIIMOHHO-TIPABOBbIC ()OPMBI XO3SHCTBOBAHM S, KaK X035 CTBCHHBIC
obmectBa (OO0, AO u np.) ¥ YacTHBIE TPEANPUITHS.

Tadmuna 1. Koauuecmeo cenvckoxo3sicmeeHHbix npeonpusimuil pasHvlX OpeaHu3ayuoOHHO-
npaeosvix opmam xoszsucmeosanus ¢ 1990-2012 ze.

T'onel
1990 2002 2012
Bcero | % | Bcero| % |Bcero| %
Bcero nmpennpustuit 13427 100 61178 | 100,0 ] 55866 | 100,0
Xo3saiicTBEHHBI € 00II[ECTBa - - 9337 | 15,3 | 8121 | 14,5
YacTHble npeAnpUsITUS - - 4116 | 6,7 | 4183 | 7.5
ITpon3B0 ICTBEHHBIE KOO IEPATHUBHI 8820 | 65,71 2111 | 3,4 856 1,6
depMepcKre X035ICTBA 82 0,6 143042 70,4 40732 72,9
["ocynapcTBeHHBIE TpEA NPU ST US 4525 133,7) 570 0,9 294 0,5
[Ipennpustust Apyrux ¢Gopm X031 CTBOBAHHS - - 2002 [ 3,3 | 1680 | 3,0

KomnmuecTBo cenbCcKOX039MCTBEHHBIX MPEANPUATHH 10 cocTosHUIO Ha 1990 ron Ha TeppuTOopUn
YkpauHbl coctarisio 13427 equHUIL, KOTOPbIC B OOJNBIICH CTEIICHH OBUIM MPOU3BOACTBEHHBIMU
koorneparuBamu — 8820 ex. wim 65,7% ot o01ero konuuectsa. [1ouTu TpeTh OT 00IIIero KOIu4ecTBa
JENCTBYIOIIMX arpoIpeIpUsSTHI COCTABIISUTH TOCYJapCTBEHHBIE CENTbCKOX035ICTBEHHBIE TPEATIPHUSTHS,
(dbepmepckux xo3saKcTB ObTIO MeHee 1% — 88 equuui. 3a 12 jeT HE3aBUCUMOCTH YKPauHBI U
MpoBeAeHNs 3eMeNbHOI pedopMbl KapTHHA crana Oonee pa3HOOOpa3HOil. Bo-nepBbIX, KOMUYECTBO
CEbCKOXO3IHCTBEHHBIX MPENNpHUATHI BeaeacTBre mapuerusinun opBimx KCIT 1 00pazoBaHust HOBBIX
(hopM X035IICTBOBAHUS YBEIMYHIIOCH OoJiee ueM B 4,5 pasza u coctaBmwio 61178 arponpearnpusiTuii.
Bo-BTopsIx, B 2002 I. 3aMETHO YMEHBIIAETCS KOTHYECTBO TOCYAAPCTBEHHBIX CENTbCKOX03IHCTBEHHBIX
MPEANPUATUH, KOTUYECTBO KOTOphIX coctaiseT 570 (0,9%), Takke Ha UETBEPTh COKPAIASTCS YUCIIO
MPOU3BOJCTBEHHBIX KoomepatuBoB — 2111 (3,4%). B-Tperbux, mosBistoTcs HOBbIE HOPMBI
X03MCTBOBaHUS M WX OObenWHEeHHs. Tak, yAelbHBIH BeC KolnuecTBa (EPMEpPCKUX XO3SHCTB
Bo3pacraer 10 70,4% (43042 en.), xo3siicTBEHHBIE 001IeCTBa cOCTaBIAIOT 15,3% (9337 en.), uacTHbIC
npeanpusatus — 6,7% (4116 en.), npennpustus Apyrux GopM (IodepHHUE MPEATIPUATHS, QUIHATIHL,
OTJIENbI, MEKXO03IHCTBEHHBIE 00benHeHus  11p.) — 3,3% (2002 ex.). AKTUBHOCTB B chepe 3eMETbHBIX
OTHOIIICHUH B pa3pese mpaBa COOCTBEHHOCTH U MOJIb30BaHUS MOATBEpKAaeT TOT (pakt, uto ¢ 2002 .
MPOCIEKUBACTCS TEHICHIHS YMEHBIICHHUS OOLIEr0 KOJMMYECTBa arpoNpeANpUITHIA 3a CUET HX
ykpynHeHus: B 2012 . KoIM4uecTBO NpennpusITHA cocTaBisio 55866 en. YMEHBIINIIOCh KOIUYECTBO
XO3SIHCTBYIOIINX CyOBeKTOB — 8121 e1., XOTs IpH pacCMOTPEHUH AMHAMUKY TOCIIEIHHX TATH JIET 32
nepuoxa 2008-2012 rr. oTMedeHa MOMOXKUTENbHAS TeHAeHIUsA. [104TH Ha IpeKHEM YpOBHE OCTaIIOCh
KOJIMYECTBO YACTHBIX CEIbCKOXO3AHCTBEHHBIX MPENNpHUATUN, HO MPOCISKHUBAETCS YMEHbIIECHHE
koyimdyecTBa pepmepckux xo3saucTB - 40732 (72,9%). CrnenyeT OTMETHTh PE3KOE €XKErogHoe
COKpallleHHue MPOU3BOJCTBEHHBIX KOOMEPaTUBOB, FOCYAapCTBEHHBIX CEIbCKOXO35HCTBEHHBIX
NPEeaNpUATAA U NPEANpHUITHH Apyrux ¢opm xo3siicTBoBaHus. CTpeMHUTENbHOE YMEHbIICHUE
KOJINYECTBA CENbCKOXO3SIMCTBEHHBIX MPOU3BOACTBEHHBIX KOOMEPATHBOB HEKOTOpPHIE yUEHBIE
CBSI3BIBAIOT C peopraHu3anmeil ux B yacTHele npeanpusatis 1 OO0, koropsie cuuTaroTcs Oonee
Pa3BUTBHIMHU PHIHOYHBIMU CTPYKTYpaMH, UMEIOIIMMH OCHOBHOM 1IENTBIO TIOTyYeHHe MPpUObUTH. Takum
00pa3oM, MOXKHO c/IeaTh BBIBOJ, YTO C Hadajla 3eMelnbHONH pedopMbl Hanbornee mpuBIIeKaTebHBIMH
JUTSl BEICHHSI CENTbCKOXO3sIHCTBEHHOTO MMPOM3BOJCTBA CTaIH (PepMEPCKUE X035 CTBA, XO3SHCTBEHHBIC
o0IIecTBa U YaCTHBIE MPEANPHUSITHA.

Bcero 3a rogbl HE3aBUCUMOCTH YKpauHBI IPOU3BOACTBO BAJIOBOM CEIbCKOXO3SIMCTBEHHOU
MIPOIYKIINH 10 BCEM KaTEropusIM XO3sIHCTB CHU3MIIOCH 10 cpaBHeHUIO0 ¢ 1990 1. Ha 26,7% (¢ 282774,2
MIH.TpH. B 1990 1. 1o 223254,8 muH.TpH. B 2012 1), Ipu 3TOM NPOU3BOICTBO BaJIOBOW MPOLYKIIUU
PacCTeHUEBOJICTBA BBIpOCIIO Ha 2,6%, a )KMBOTHOBOJICTBA — CHU3MIach Ha 85,4% (Tabmn. 2). Takum
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Tabmuna 2. Banosas npodyKyus centbCKo20 XO3AUCmea no Kame2opusim X035Ucme
Yrkpaunvr u JJoneyroii obnacmu ¢ 1990-2012 2e.(¢ nocmosaunwix yenax 2010 2ooa, min.2pH.)

Moka3aTean | 1990 | 1995 [ 2000 | 2005 | 2010 | 2012
Yxkpaunna

CeNIbCKOX035#C TBEH HBI € T PEJII PUSITHU 5T
Bcero 199161,3(99448,6 | 57997,7 | 72764,7 ]94089,0 |113082,3
[Mpoayknus pacrenueBoacrea |117938,0(67549,1 | 45791,0 [55677,0 166812,7 | 82130,2
[Mpoayknus >xupotHoBoacrBa [ 812233 [31899,5 | 12206,7 [17087,7 127276,3 §30952,1
X o0351CTBA HACEJICH U
Bcero 83612,9 |84441,7 | 93024,5 |1106841,1 }100797,5]110172,5
[Tpoayknus pacrenueBoacrea |27564,0 [38780,5 | 47047,9 [58802,9 |57741,4 | 67103,2
[Mpoaykuus >xuBoTHOBOACTBa [ 56048,9 [45661,2 | 45976,6 |48038,2 |43056,1 |43069,3

Joneunkas o6sactn

CeNbCKOX03#C TBEH HBI € T PE/II PUSTHU 5T
Bcero 10565,2 | 5260,0 | 2887,6 | 3985,2 | 4908,6 5448,0
[Tpoaykiust pacTeHUEBOJICTBA 6022,7 | 3647.,4 2134,4 | 2658,2 | 2779,6 2962,3
[TpoayKk1ust >)kHBOTHOBOJICTBA 4542,5 | 1612.,6 7532 1327,0 | 2129,0 2485,7
Xo03511CTBA HACEJICHUsI
Bcero 3369,7 | 3901,7 | 5023,5 | 6003,3 | 4668.8 5415,2
[Tpoaykiust pacTeHUEBOJICTBA 1092,2 | 2063,7 3111,8 | 4012,5 ] 3033,9 3685,5
[Ipoayk1ust >)kHUBOTHOBOJICTBA 2277,5 | 1838.,0 1911,7 | 1990,8 | 1634,9 1729,7

obpazom, ecu B 1990 romy yacTv NpOLyKIMK PACTEHHEBOACTBA M )KUBOTHOBOJICTBA B OOIIEM BBIXOZIE
OBUIH TIPAKTUYECKH PaBHBIMU, TO B 2012 I. COOTHOIICHUE BaJIOBOM MPOMYKIIMH PACTEHUEBOICTBA K
YKUBOTHOBOJICTBY coctaBisgeT 67% k 33%.

B nuHamuke BbIX0a BJIOBOM MPOAYKIIUH CETBCKOr0 X03IUCTBA YKPAUHBI Y CEIbX03NPENNPUITUI
1 XO3SICTB HAceJIeHHs! MPOCIIEKUBAIOTCS CIEIYIONINe TeHACHIINN:

1) mposiBiIsieTcsl HEraTUBHAs IWHAMUKA BBIXO/Ia BaJOBOH MPOMYKIIUHU B arpONpPEANIPHATHSX, B TO
BpeMs KaK JaHHBIN MMOKa3aTeilb B X03sAHcTBax HaceneHus B niepuon ¢ 1990 mo 2012 yBenuunBaercs;

2) o01ast CTONMOCTh BaJIOBOM MPOAYKIIWH MOYTH OAWHAKOBA 110 YKa3aHHBIM KaTErOPHAM XO3SIHCTB
C HE3HAUUTEIBHBIM MIPEUMYIIECTBOM CENTbXO3MPEATIPUATHH;

3) B MpeacTaBIEHHBIX KaTErOpHsIX TOBApPOINPOU3BOAMTENEH CTOMMOCTH BajJOBOW MPOAYKIUU
pPacTeHNEBO/ICTBA MPEBBIIIAET COOTBETCTBYIOUIHM MOKa3aTenb MO )KMBOTHOBOJCTBY, OJHAKO €CIH B
arponpeAnpUATHsIX COOTHOLIEHHE «IIPOAYKIHS PACTEHHEBOJACTBA / MPOAYKIHS KHUBOTHOBOJCTBA
cocTapiser modTu 3/1, To B KPECThSIHCKMX XO3SHCTBaX JaHHOE COOTHOILICHHE paBHO 3/2;

4) B nepuoa 2000-2005 rr. BBIXOA BaJIOBOH MPOLYKIIUH XO3SHCTB Ipa1aH HECKOJILKO MTpeo0iaaa
HaJ JTaHHBIM MOKa3aTeNleM CeIbCKOXO35HCTBEHHBIX MPENNPUITHI.

Pernonaibable okasarenu JIoHEIKOM 00/1aCTH 10 BRIXOMY BaJIoBOH nponykimu B 1990-2012 rr. umetor
O0IIEroCYIapCTBEHHYO TEHICHIIMIO K CHIDKCHHIO: 001IHid — Ha 22%, 10 PacTeHUEBOICTBY — Ha 6%, 110
YKUBOTHOBOZICTBY — Ha 38%. OHaKO CTOMMOCTh BAJIOBOM MPOIYKIMK B PErMOHE OoJiee cOalaHCHPOBaHa:
CTOMMOCTh NPOAYKIUHM PacTEHHEBOJCTBA / )KMBOTHOBOJACTBA MMeeT cooTHomeHue 3/2. B
CENBCKOXO3HCTBEHHBIX MPEIIPHUATHSIX JaHHbIE TIOKA3aTeN! 32 Ha3BaHHBIN NIEPHUO]T YMEHBIIMIACH TIOYTH
BaBoe u B 2012 1. cocraBmsumm 2962,3 MITH. TPH. — IIPOIYKIIKS PACTEHUEBONCTBRA, M 2485,7 MITH. TpH. —
MPOIYKIINS )KUBOTHOBOJICTBA. B X03s1iicTBaX HAaCemeHusl, KaK U I10 MOKa3aTesisiM, pACCMaTPUBAEMBIM BHBILLIE,
MIPOMCXOMIAT IO3UTUBHBIE N3MEHEHHS: TaK, CTOMMOCTb BAJIOBOM MPOMYKIIMU yBeTU4IuBaercs ¢ 3369,7 MiH.
rpH. B 1990r. mo 5415,2 mmn. rpH. B 2012 1. CriemyeT OTMETUTh, YTO CTOMMOCTh BaJIOBOM TPOIYKITHH
PacTEeHNEBOICTBA JAHHOW KaTerOpuH XO3SMCTB 3a OTUETHBIM MepHOol yBeIUYMIach Ooiee yeM BTpOe, a
YKUBOTHOBOJICTBA YMEHBITIMIACh ¢ 2277,5 no 1729,7 mmH. rpH. OTMETHUM TaKKe, YTO €CIIH JOJIST BAJIOBOM
MIPOAYKIMY cenbXxo3npennpusaTuii B 1995 . cocraisina 75%, 1o B 2012 1. COOTHOIIIEHNE JAHHOTO TTOKa3aTeNs
B arponpennpHsATHsIX U X035CTBaX HaceleH s ObUIO MPaKTHYECKH OMHAKOBBIM — 50/50.

[Ipu conocTaBieHny MaTepraIoB TAOMUIEI 2 ¥ JAHHBIX O IWHAMUKE KOTUYECTBa CENTbCKOX03AHCT-
BEHHBIX MPENNPHUATHIA MO OPTaHHU3AIMOHHO-TIPABOBBIM (OpMaM XO3SHCTBOBaHHS MPAKTHUECKU
HEBO3MO)KHO CJIEaTh BBIBOABI O TEHJCHIUAX Pa3BUTHS XO3SHCTB OCHOBHBIX KaTErOpPHiA 1O BHIXOLY
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BaJIOBOIM MPOAYKIIMU B 3aBUCHMOCTH OT UX KOJHMYECTBA, BEIb JAHHBIC IMOKAa3aTelIu HE BCeraa
MTPOMOPITMOHAIEHBI M B3aMMO03aBHCUMbBIMU. [103TOMY HEOOX0MMO MCCIICIOBATh YKa3aHHBIC TCHICHITUH
4yepe3 CTOMMOCTHBIN IMOKa3aTelib 3KOHOMUUYECKOH 3(P(PEKTUBHOCTH UCIONb30BAHUS 3EMEIb —
MIPOU3BOJICTBO BajoBO# mponykiuu Ha 100 ra cenbCKoX03sHCTBEHHBIX YTOIUM.
Tadauna 3. IIpouzeoocmeo eanosoii npodyxyuu na 100 ea cenvbckoxo3sUCmMeeHHbIX
yeoouil no xamezopusim xossaucme Yrpauwnvl u JJoneykoiu obnacmu ¢ 1990-2012 ee.
(6 nocmosinuwix yenax 2010z.; moic. epn. / 100 ea)

Moxasarenn | 1990 | 1995 | 2000 | 2005 | 2010 | 2012
Ykpauna

CenbCKOX035MCTBCHHBI € MTPEAI PUSITH S
Bcero 514,6 2827 194,1 329,0 457,0 547,2
[Tpoaykuusg pacTe HIEBOJ CTBA 304,7 192,0 153,3 251,7 3245 397.4
[Tpoaykuusg KUBOTHOBOJCTBA 209.,9 90,7 40,9 77,3 132,5 149,8
Xo3siicTBa HaCeJIEH Usl
Bcero 3132,7 | 1511,0 | 1088,8 716,0 634.,0 696,6
[Tpoaykuusg pacTe HUEBOJ CTBA 1032,7 693.,9 550,7 394,1 363,2 4243

IIponykuus KUBOTHOBOACTBA | 2100,0 817,0 538,2 321,9 270,8 272,3

JloHenkas 06J1acTh
CeJIbCKOX0351IC TBEHHBI € IPEAN PUATH 51
Bcero 551,0 292.5 185,4 359,0 4453 501,3
IIponykuus pacTeHUEBOACTBA 314,1 202.8 137,0 2394 2522 272.,6
[Tpoaykuusg KUBOTHOBOJCTBA 236.,9 89,7 48.4 119,5 193,2 2287
Xo3siicTBa HACEIEHUSA
Bcero 2984,7 | 1809,7 | 1390,4 | 1057,7 692,1 780,7
[Tpoaykuusg pacTe HIEBOJ CTBA 967.,4 957,2 861,3 706,9 4497 531.,4
IIponykuus >k MBOTHOBOJCTBA 2017,3 852,5 529,1 350,7 242 4 249 .4

[To mokazaTensiM BbIxoaa BajaoBoi mpoaykiuu Ha 100 ra cenbCKOXO3SICTBEHHBIX YTOAUM MOXKHO
yTBEpKAaTh, YTO JaHHBIH MOKa3aTelb HECKOJbKO BBHINIE B XO03fHCTBax rpaxjaH, 4eM B
CENTbCKOXO3SIICTBEHHBIX NPEANPUATHAX, Ha MPOTSHKEHUH BCEro nepuoja uccinenoBanuil. Cremyer
OTMETUTB, uTo 1o cpaBHeHMIO 1990 . ¢ 2012 1. mpocnexuBaeTcs yMEHbIIIEHHE CTOUMOCTH BaJIOBOH
MpoAyKIUH, noydeHHoi Ha 100 ra cenbxo3yroaumii, Oonee, yeM B 4 pasa, B X03MCTBaX rpaxkJaH, 1
yBenu4uBaeTcs Ha 32,6 THIC. TPH. B CENIbCKOXO3AMCTBEHHBIX IPEANIPUATHSX, TPUUEM TTOIOKHUTEIbHAS
JMHAMUKa B JAaHHOM KaTeropyy arporpeAnpusITHii TPOCTISKUBAETCS 110 TPOIYKIIMU PaCTEHUEBO/ICTBA,
10 >)KMBOTHOBOJICTBY — HaONroaercss HeratuBHas TeHjaeHIus. Onnako, HaunHas ¢ 2000 ., BBIXOJ
BasioBoi mponykiuu Ha 100 ra cenbxo3yroauii mocteneHHo yenuauBaercs ¢ 40,9 1o 149,8 TrIc. TpH.

[Ipu pacuere BeIX0ona BanoBoi mpoxykiuu Ha 100 ra cenbCKkoXo3siicTBEHHBIX yronuil B JloHeKoH
obnactu (Tabm. 3), obuierocyiapcTBeHHAS THHAMUKA IPOCIISKUBACTCS YaCTUYHO. B TaHHOM perroHe
B 2012 1. JaHHBIN MoKa3arens He npeBbickil 3HadeHne 1990 I. B CeTbCKOXO03SICTBEHHBIX PEINPUATHSX,
OJTHAKO, KaK U TI0 YKparHe B [IEJIOM, 3aMETHBI IOJIOKUTEIbHBIC H3MeHeHus, HaunHas ¢ 2000 1. [Toxoxue
M3MEHEeHMs TIPOUCXONAT U B X03gHcTBax rpaxaaH. Cieqyer OTMETUTh, YTO y JIaHHOH KaTeropuu
CeNTbXO03MPOU3BOINTENEH paccMaTpUBaEMBbI TTOKa3aTeNb B COOTBETCTBYIOIIME FO/IbI HECKOIBKO BBIIIIE,
4eM 0OIIerocy1apCTBeHHBIH.

Uto Kacaercsi MpOU3BOICTBA OCHOBHOM MPOMYKIIMU CENbCKOro xo3siictBa B 1990-2012 rr., TO
CJIeTyeT OTMETHUTD KaK ITO3UTUBHBIE, TAK M HETATUBHBIE TEHACHIINH. Tak, B X03HCTBaxX BCEX KaTeropuiu
B 3TOT [IEPHOJT yMEHBIIIAETCS TPOU3BOICTBO 3€PHOBBIX KYJBTYp Ha 4793 ThIC.T; MPONU3BOJACTBO CaXapHOM
CBEKJIbI YMEHBIIHMJIOCH Ooliee, YeM B JBa pa3za. B To e BpeMs MPOM30LUIO YBEIWYCHUE BBIXOIA
NPOAYKIMHU OT BBIpAIIUBaHUS MOACOTHeUHHKa — ¢ 2571 Teic.T no 8387 Thic.T. B orpacnu xu-
BOTHOBOJICTBA BUANM YMEHbBIIICHHE TPOU3BOACTBA Msica B YOOHOM Bece (TOBSAMHA, CBUHUHA) B TPH
pasa, ¢ 3562 no 1039 teic.T. OnHAKO MONOKUTEIHHBIE U3MEHEHHUS TTPOU3OIIA B MTHUIIEBOJCTBE:
MPOU3BOACTBO Msica NTHIBI yBenuumiock B 2012 10 1075 Teic.T, 4TO OOBSICHSETCS COLMATBLHON
JOCTYITHOCTBIO JaHHOTO BUA MPOAYKIIMU U YBETHUYEHUEM CIIpOCca Ha HETO.
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[Tpou3BOACTBO CENBCKOXO3SIMCTBEHHOM MPOAYKIIMK XO34MCTBAMHU HACEJECHHUSA, B OTIWYHE OT
CENbCKOXO35ICTBEHHBIX MPEATIPUATHI, NMEET MONOKHUTEIbHYIO THHAMUKY ITOYTH T10 BCEM MTOKa3aTessIM,
4TO OOBSICHSIETCSl YBETTMUCHUEM YHCIIa KPECThSHCKUX XO3SIMCTB B Pe3y/ibTare MpOBEACHHS 3eMEIbHON
pedopmel. Tak, B 7 pa3 yBeIMUYWIOCH MPOU3BOJCTBO 3€PHOBHIX KYJBTYp, 3HAYHTEIFHO BO3POCIIO
MIPOU3BO/ICTBO CaXapHOW CBEKJIBI, TOACOMHEUYHNKA. B KIBOTHOBOACTBE MOIOKHUTENBHYIO TUHAMUKY
MMeEET MPOU3BOICTBO FOBSAMHEI: yBenuueHue ¢ 178 1o 291 teic.T. B ToO e Bpems mouTH B 1Ba pas3a
COKpaTHJIOCh MPOM3BO/ICTBO MsICa CBUHMHBI, TIPOU3BOJICTBO Msica NMTHUIBI COKpaTuiochk B 1,5 paza,
YTO OOBSACHSIETCS BHICOKOW KOHKYPEHTHOCTBIO Ha PhIHKE MPOMYKIIUU JAHHOTO BHJA.

[Tpou3BOICTBO OCHOBHOM CEITbCKOX03MCTBEHHOM Npoaykiuu B JloHenkoit oonactu B 1990-2012
IT. IO KaTEropHsiM XO3SMCTB UMeeT obIIerocynapcTBeHHbIe TeHAeHIH. Tak, B epuoxa ¢ 1990 . o
2012 r. mpou301I0 YMEHBIIEHUE MPOU3BOACTBA 3EPHOBBIX KyIbTYp ¢ 2551 ThIC.T 10 1642 THIC.T,
caxapHOM cBekbl — ¢ 157 TeIc.T 10 20 THIC.T, B TO JKe BpeMsl HAOMOIaeTcs yBEeINYEeHHE TPOM3BOACTBA
MOACOTHEYHHUKA MOoYTH BABOE. [IpoM3BOACTBO XKHUBOTHOBOJUECKOW MPOAYKIUM TaKXKEe MMEET
OTPUILIATENbHYIO THHAMUKY: TPOM3BO/ICTBA MsiCa YMEHBIIMIIOCH MTOYTH BABOE, YTO cocTaBiser 127
ThIC.T B 2012 1. OCHOBHBIM ITPOM3BOIUTENIEM 3€PHOBBIX B PETHOHE SBIISIOTCS CETbCKOXO3IHCTBEHHBIE
npeanpusaTus: 1070 ThiC.T MPOXYKINH, B TO BpeMsl, Kak X03sHCTBa rpaxkaaH — 572 Teic.T. bornee uem
BTPOE arpomnpepusITHs MPOU3BOASAT MOICOJHEYHUKA, TOUYTH BIBOE — Msca. B cBoio ouepensp,
XO03SMCTBA HAceNeHHs PAKTHUUYECKH SIBISIOTCS OCHOBHBIMM MPOU3BOJUTEISIMU CaXapHOW CBEKJIbI —
17 TBIC.T IPOTUB 3 THIC.T, BBIPAIIEHHBIX CEIbCKOX03HCTBEHHBIMU MPEIIPUITHIMU.

Jis KOMIIIEKCHOW OLEHKH 3 (EKTHUBHOCTH MPOU3BOJICTBEHHOHN NEATEIBHOCTH CEIbCKOXO-
3SMCTBEHHBIX MPENNPUATHI MPOBEIEM pacueT pe3yJabTaTHBHBIX moka3areneid (Tabm. 4).

JlanHbIe TaOMUIIBI 4 AAIOT IPABO YTBEPKAATh, UTO B TMHAMUKE TPUOBUTLHOCTH U PEHTa0ETbHOCTH
CEITbCKOXO3SIMCTBEHHBIX PEANPUATHH YKpauHbI 3a FOIbI HE3aBUCHMOCTH MTPOCIIEKUBAETCS TEHACHIINS
YBEIMYEHUS ITHX TMOKa3aTeneld, 0COOEHHO 3a MOoCenHee MATWIETHE. YBEIHUNBaIach U MPUOBLIbL B
pacuetre Ha 100 ra cenpxosyroauii, B 2012 1. oHa coctaBmsia 97,75 Teic. rpH. OfHaKo cienyer
OTMeTHUTh, uTo ¢ 2005 1. mo 2011 1. mpu yMEHbIICHUU TIOMAJCH CEThCKOXO3SHCTBEHHBIX YTOIUn
pacrer npuObLIb, momydeHHas co 100 ra 3TuX 3eMenb. B 3TH ropl nmpociexuBaiach TEHIACHIINS
yYMEHBIIIEHHS MJIoIaieil CenbX03yrofnil B II€JI0M, OTHAKO POC YAENbHBII BeC TAKOr0 MPOAYKTUBHOTO
YTOJbsi, KaK MamrHs. YUYUThIBasi, 4YTO CTOMMOCTHEIE Moka3zatenu 3a 1990 1. mpencrasieHsl B pyossx,
MPUHMAMAs BO BHUIMAaHHUE MOCTOSHHBIC H(ISIIMOHHBIE TIPOLIECCHI U OMpeieNieHHbIE N3MEHEHHUS CTOMMOCTH
©IMHUIIBI CENbXO3MPOAYKINH (32 MOCIeTHUE 5 JIeT MOCTOSIHHBIE M PHIHOYHBIE IIEHBI BBIPOCIH B 2-3
pasa), ONHMM M3 BaXXHEHIIMX MOKa3aTelled AeSTeIbHOCTH CEeNTbCKOXO3SHUCTBEHHBIX MPEANPUATHIA
SIBIISIETCS] PEHTA0ETBbHOCTh MPOU3BOJCTBA MPOAYKIIHH.

Tadonuna 4. O pexmusnocmv npPou3600CMEEHHOU 0eAMENbHOCU CENbXO3NPEONPUAMUL

Ykpaunwr ¢ 1990-2012 ee.

IToka3are Lon
K T nu

. 1990* 1995 2000 2005 2010 2012
[lnomanu c.-x. yroaui, Teic.ra 38705,4 1 34110 J27535,8]21199,1)20589,6|20665,5

[1pn6suB, yOBITOK (-) OT peanm3any c.-X.
MNPOAYKIMHU, MJIH.TPH.

B T. Y. IPOJAYKIMH PacTe HUEBO JCTBA 7060,0 | 1152,711834,5| 900,2 §11375,9{17029, 8
MPOJYKII MU )KUBOTHOBO ICTBA 4362,8 | -477,1 1-1955,9] 353,0 }1374,613169,6
ITpudnimh u3 pacueta: 2951 | 1,98 | -044 | 591 | 61,93 | 97,75
Ha 100 ra c.-X. yrogu#, TbIC.TpH.
YpoBeHb peHTA0ETBHOCTH, YOBITO U-
HOCTH (-) C.-X. mpoxyKnuu, %

114228 675,6 | -121,4 | 1253,2 112750,5{20199,4

42,6 13,6 -1,0 6,8 21,1 20,5

B T.4. PO IYKI[MM PAacCTEHUEBOJCTBA 98,3 55,5 30,8 7,9 26,7 22,3
MPOAYKII MU >KUBOTHOBO ICTBA 22,2 -16,5 | —33.,8 5,0 7,8 14,3

* TaHHBIE B MITH. PYO.

Tak, B 1990 1. manHbIii mMoKazarenb cocTaBisul 42,6%, 3a ucclemnyeMble TOIbl MaKCHMyMa OH
nocturan B 2011 . —27%, 8 2012 1. ymensmmics 1o 20,5%. Ecnu paccMaTpuBaTh peHTa0eIbHOCTh
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MPOU3BOJICTBA B Pa3pe3e OCHOBHBIX OTpaciicii, TO B PaCTCHUEBOICTBE JJaHHBIN 10Ka3aTelbh HE UMEET
YEeTKOW TEHICHIUU, OJTHAKO CJICAYeT OTMETUTh, 4T B 1990 1. peHTabenbHOCTh nocturana 98,3%, B
2012 r. cam3unace 10 22,3%; B )kUBOTHOBOACTBE ke ¢ 2008 I. MPOCIEKUBAIOTCS MOIOKHUTETLHEBIE
TenaeHimu, ¥ ¢ 2008 . mo 2012 r. ;aHHBIN Moka3zarens u3MeHuics ¢ 0,1 no 14,3%, ogqHako B 11€710M
JaHHaA 0Tpacn1> B Hpezu)mymﬂe oAbl 61;1na y6I;ITO‘IHOI>i. Cpezm OCHOBHBIX HpI/I‘II/IH 3TOro, Ha Halll
B31J141, cne[[yeT BBIJCIUTH [[I/ICHapI/ITCT IICH Ha HpOMI)IIHHeHHyIO nu CeHLCKOXO?;)IfICTBeHHyIO
MPOIYKITUIO, BBICOKYIO PECYPCO- M SHEPTOEMKOCTh MPOU3BOJICTRBA, HU3KYIO TTPOM3BOIUTEILHOCTD.

B Jlonenkoii oonactu 3a 1990-2012 rr. peHTaOCNBbHOCT ACATEILHOCTH CEIbCKOX035HCTBEHHBIX
MPENNPUSTAH B OCHOBHOM ITOJJUEPKUBACT O0ILErOCyIapCTBEHHBIE TEHACHIINH, HO €CITH PacCMaTpUBaTh
JAHHBIH TMOKa3aTelb B pa3pe3e OCHOBHBIX oTpaciel mpousBoacTsa, To B 2000, 2005, 2009 u 2012 rr.
PEHTA0CILHOCTh KUBOTHOBOJICTBA ObLIA BBINIE PaCTCHUEBOJICTRA.

BbIBO/IbI

B pesynbrate 3emenbHOM pedopMbl 3a TOABI HE3aBUCUMOCTH HAOJIONAIIMCH TaKue OOIIue
MO3UTHUBHBIE TEHJICHIIMH Pa3BUTHS CEIILCKOX03AHCTBEHHBIX MIPENNPUSTHIH YKParHBI:

1) 3emensHas pedopMma U ompejaeieHue Tpex GopM COOCTBEHHOCTH Ha 3eMIIt0 (Y4acTHas,
KOMMYHaJIbHas1, TOCyIapCTBEHHA ) JaJIK TOTUOK CO3aHUI0 3HAUUTEINBHOTO KOJIMYEeCTBA PEANPHUITHI
HOBBIX ()OpM XO3SHCTBOBAHMSI, YTO PACHIMPUIO BOZMOXKHOCTU 3eMJICBIIAJENbIEB H 3€MJICHIONb-
30BaTeneil, 03BOJIMIIO MallbIM M KPYITHBIM arponpennpusTHsIM ONpPEAeTUThCS C OpraHU3allHOHHO-
XO3sICTBEHHBIM HaIlPaBJICHUEM CBOEH eI TETbHOCTH, YTO 1AJI0 BO3MOKHOCTD ITPHUBJICYEHUS PA3HOTO
pO/la UHBECTULIN;

2) B CBSA3H ¢ )OPMHUPOBAHUEM MHOTOYKIIQJHOCTH Pa3BUTHS CEINBCKUX TEPPUTOPHH M CO3TaHUEM
HOBBIX OpraHM3aIlHOHHO-NIPABOBBIX CTPYKTYP PHIHOYHOTO THIA MOCIE CTPEMUTEIHLHOTO CHHKEHUS
BaJIOBOTO TPOM3BOJICTBA CENBCKOXO3IMCTBEHHONH MPOAYKIIMU MEPBOTO NECATHIIETUS HadaJcs
nocreneHubiil e€ mpupoct. Tak, HaunHas ¢ 2000 . HAOTIONAIOTCS MOMIOKUTEIbHBIC JUHAMUUSCKUE
HW3MEHEHHUSI BBIXO/1a BAJIOBOV TPOAYKILIUH CENBCKOT0 X0351CTBA KaK YKpauHbI B LIEJI0M, Tak U JJoHeKoi
obiacTu;

3) IPOMCXOAUT POCT IOXOITHOCTH ACSITENLHOCTH CENbXO3NMpeaAnpusiTiii. Eciin B mepBoe necsatuierne
HE3aBHCHMOCTH Habiionanach OTpUIATENbHAS JUHAMHUKA O dTOMy Mokazaremo, a B 2000 1.
CENTbCKOXO3AMCTBEHHAS JIEATEIBHOCTh arpONpeAnpHusITHii Boodlle cTana yobITouHoid, To B 2012 1.
rokasarenb npuobun cocrapisier 20199,4 MutH.IpH. 110 YKpauHe, 4To MpeBbIIIaeT nokasareinsb 1990
r. COOTBETCTBYOIIAs TCHACHIUS MPOCISKUBaeTcs 1 1o JloHerkoi oonactu ¢ npuobuibio B 2012 1. B
1229,3 MaH.TpH, YTO B ABa pa3a BbIlle nokazarens 1990 .

Hapsiny ¢ mojaoXuTenbHBIMU TEHIEHIMSAMH Pa3BUTHS CEIbCKOXO3AHCTBEHHBIX MPEANPUATHR
YKpauHbI 4eTKO HaOIOAI0TCSl H OTPHUIIATENbHBIE, KAK B PACTEHHEBOJICTBE, TaK M B dXKUBOTHOBOJICTBE:

1) He3aBepIIEHHOCTh 3eMENbHON pedopMbl U mpoiiecca OPOopMIICHHs TIpaBa COOCTBEHHOCTH U
npaBa apeH]bpl Ha 3eMelIbHbIE U MMYIIECTBEHHBIE Mau OMpPEASICHHBIM 00pa3oM cllepKHBaeT
(hopMupOBaHKE U PA3BUTHE PsLIa arPONPEIIPUSTHI;

2) oOIee cokparieHue 00beMOB MPOM3BOJICTBA MPOMYKIIMK KHUBOTHOBOJACTBA. Tak, B YKpauHe
MPOCTIEKMBAETCS] yMEHBIIEHHE TIPOU3BOICTBA Msica B yOOIHHOM Bece (TOBSAMHA, CBUHIHA) — TIOYTH B
Tpu pa3a, ¢ 3562 mo 1039 teic.T. B JloHenKoM perroxe mpou3BoACTBO KUBOTHOBOIIECKON MPOIYKITHU
TaKKe UMEeT OTPULATENbHYI0 TUHAMHKY: MPOU3BOJICTBO MsICa YMEHBIIMIIOCH MOYTH BABOE, UTO
coctapnsger 127 teic.T B 2012 1;

3) yMeHbIICHUE IONM MPOU3BOACTBA MsICA KPYIHOTO pOraTtoro CKOTa W CBUHUHBI, 3aMEHa ero
Oonee MeMIeBHIM U MEHEe YHEPreTUYeCKH LIEHHBIM MSICOM IITHIIBI.

CymiecTByromasi CUTyaIusi TpeOyeT MorcKa HayqHBIX ITyTel MPeofoeHus] HEpEelIeHHBIX MPooiIeM
B CEIBCKOM XO3AWcTBe YKpauHbl. HeoOXOnuMbI HEOTIOXKHBIE U 3PPEKTHBHBIC PEIICHUS C LENIbI0
MpeKpalleHns JajlbHEHIIero pa3BUTHA HETraTUBHBIX TEHICHIIMN B OTACNBHBIX 3BEHBSX OTpaciel
arpapHOro KOMIUIEKCA M O0ECHeYeHHUs] pOCTa MPOU3BOJICTBA CENBCKOXO3HCTBEHHOW MPOAYKIINH,
YIy4IIeHHs Ka9eCTBa 3TON MPOLYKIINH, YITyUYIlIeHHs [IEHOBOW MOJTMTHKH Ha TIOTPEOUTENBCKOM PhIHKE
U T.71. O0s13aTebHBIMHI YCIIOBUSIMEI SKOHOMHYECKOTO POCTa OTPACIH SIBIISIETCS co3AaHue 3 (HEKTHBHBIX
CHCTEM 1IeHOOOpa30BaHus1, HATOTOBOW TOJIUTHKH, KPEANTOBAHHSI, THBECTUPOBAHUSL, & TAIOKE ITOBBIIICHHE
ycinoBrid () (HEKTHBHOTO UCTIONBF30BAHMUS 3eMENbHO-PECYPCHOTO MOTEHIHATIA.
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