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CZU 631.439 (478)

PARTICULARITA'!'ILE SOLURILOR BAZINULUI CADRU DE
RECEPTIE “NEGREA” $l INFLUENTA LOR ASUPRA
PROCESELOR EROZIONALE

Olesea COJOCARU
Institutul de Pedologie, Agrochimie si Protectie a Solului “Nicolae Dimo ”, Republica Moldova

Abstract. The purpose of the study is to evaluate morphological and physical properties of the soils with
different levels of erosion in the catchment basin “Negrea” (Republic of Moldova) based on the data obtained
from six main soil profiles. We made a morphological description of the profiles and developed a soil map at a
scale of 1:5000 showing the spatial distribution of soils with different levels of erosion. The diversity of relief
forms, rocks and agricultural land use determine the existence of a variable and complex soil cover consisting
mainly of common chernozems (83%). Loam, clay-loam and sandy-dusty soil texture, as well as the unsatisfactory
hydrostability of the soil structure are contributory factors for erosion spreading processes on agricultural
lands. The soils on slopes are affected by denudation and evolve through a denudation-compensation pedogenesis,
it means that there is a certain development of the soil in depth during the relatively long period of slow
denudation, thereby pedogenesis compensates, at least partially, the denudation. In the case of the
anthropogenically accelerated erosion, resulting from inadequate management practices, great soil losses cannot
longer be compensated by pedogenesis.

Key words: Eroded soil; Catchment basin; Soil morphological features; Physical properties; Soil profile;
Republic of Moldova

Rezumat. Scopul studiului este de a evalua particularititile morfologice si insusirile fizice ale solurilor cu
diferit grad de erodare din bazinul de receptie ,,Negrea” (Republica Moldova) realizate in baza datelor obtinute
pentru 6 profiluri principale de sol. S-a efectuat descrierea morfologica aprofilurilor si s-aelaboratharta de soluri
obtinuta in urma cartarii la scara 1:5000, care demonstreaza raspandirea spatiald a solurilor cu divers grad de
eroziune. Diversitatea formelor de relief, roci si de utilizare agricola conditioneaza existenta unui invelis variabil si
complex de soluri, in a carui componenta predomina cernoziomurile obisnuite (83%). Textura lutoasa si luto-
argiloasa nisipoasa-prafoasa, hidrostabilitatea nesatisfacatoare a structurii sunt factori care contribuie la
raspandirea proceselor de eroziune pe terenurile agricole. Solurile de pe pante sunt afectate de denudatie si
evolueaza printr-o pedogeneza denudational — compensativa, in sensul ca in perioada relativ lunga, in care se
petrece lenta denudatie, are loc si o anumita dezvoltare a solului in adancime, pedogeneza compensand astfel, cel
putin partial, denudatia. in cazul unei eroziuni accelerate antropic, urmare a unei gospodariri neadecvate, pierderile
masive de sol nu mai pot fi compensate prin procesul de pedogeneza.

Cuvinte cheie: Sol erodat; Bazin de receptie; Caracteristici morfologice ale solului; Insusiri fizice; Profilul
solului; Republica Moldova

INTRODUCERE

Invelisul de sol al bazinului de receptie ,,Negrea” este o dovadi exemplari a unitatii indestructibile
dintre sol, vegetatie, mediu §i om intr-o regiune deluroasa. Bazinul este situat pe cdmpia Prutului de
Mijloc, in limitele mosiei comunei Negrea, raionul Hancesti, fiind componenti a bazinului de acumulare
arauletului Lapusnita, afluentul de stanga a raului Prut. Studiul vizeazi partea de nord-est si de mijloc
a teritoriului agricol al satului Negrea Noua.

Scopul cercetarilor initiate a fost evidentierea particularitatilor genetice, evaluarea modificarilor
negative ale Insusirilor solurilor bazinului de receptie in rezultatul eroziunii si aprecierea pretabilitatii
acestora la diferite lucrari agricole. Relieful bazinului—cadru este format din doud inéltimi ale suprafetei
primare de denudatie, cu altitudinea 226-227 m, de la care pornesc doua culmi alungite ce se termina
in valearauletului Lipusnita. Inclinatia relictelor de suprafete cvasiorizontale de denudatie este cca 1°.
Pe suprafata primara de denudatie sunt situati martorii de inundatii — doua Inaltimi locale legate intre
ele printr-o Ingeuare, de la care se porneste valceaua dintre coline. Rocile de solificare in cadrul
bazinului de receptie sunt formate din amestecul de depozite loesoide din pleistocen-holocen cu cele
aluviale din pliocen-pleistocen. O particularitate texturala a acestor roci este continutul inalt de nisip
mijlociu-fin (20-30%), nespecific pentru depozitele loesoide propriu-zise (5-10%). In partea centrali a
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versantului de expozitie sud-vestic, pe sola amplasata mai sus de depozitul din centrul valcelei, rocile
de solificare sunt slab scheletice si contin fragmente de gresii, ce indicd amplasarea la adancimea mica
arocilor compacte. Rocile de solificare in vélcea sunt alcatuite din depozitele proluviale de pedolit, iar
pe glacisurile de la poalele versantilor — din depozitele deluviale de pedolit, spalat de pe versanti.

MATERIAL SI METODA

Bazinul de receptie ,,Negrea” este situat in partea de mijloc a bazinului hidrografic ale rauletului
Lapusnita si este tipic pentru bazinele de receptie formate in rezultatul fragmentarii prin eroziune a
teraselor nalte ale raului Prut si ale afluentilor de stdnga ai acestuia. Terasele inalte ale afluentilor
raului Prut si cele propriu-zise ale Prutului s-au format sincronic 1n pleistocen si reprezintd un complex
unic de relief din punct de vedere al genezei si litologiei rocilor de suprafata, caracteristic Campiei
Prutului de Mijloc. Descrierea morfologica detaliata, determinarea indicilor morfometrici ai solurilor
bazinului de receptie ,,Negrea” s-a realizat in baza datelor obtinute pentru 6 profiluri principale de sol:

- profilul nr. 1 — cernoziom obisnuit neerodat moderat humifer cu profil humifer puternic profund,
semicarbonatic, luto-argilos, desfundat;

- profilul nr. 3 — cernoziom obignuitslab erodat moderat humifer cu profil humifer moderat profund,
semicarbonatic, luto-argilos, desfundat;

- profilul nr. 6 — cernoziom obignuit moderat erodat submoderat humifer cu profil humifer superficial,
luto-argilos, desfundat;

- profilul nr. 4 — cernoziom obisnuit puternic erodat submoderat humifer cu profil humifer superficial,
luto-argilos, desfundat;

- profilul nr. 15 — cernoziom cumulic izohumic slab colmatat moderat humifer cu profil humifer
foarte puternic profund, decarbonatat, luto-argilos, desfundat;

- profilul nr. 10 — sol cumulic tipic submoderat humifer, slab carbonatic, lutos cu cernoziom cumulic
izohumic luto-argilos ingropat la adancime mijlocie si profil humifer sumar extrem de profund, arabil.

Bazinul de receptie ,,Negrea” este situat in zona temperatd si se caracterizeaza printr-o clima
moderat continentald, calduroasa, semiumeda. Suma anuala de precipitatii pe teritoriul cercetat este
egald cu 500 — 550 mm, evaporabilitatea potentiala variaza de la 850 mm pe culmi pana la 900 mm la
poalele versantilor. Valorile coeficientului de umiditate pentru teritoriul bazinului de receptie, calculate
dupa formula lui Ivanov — Vysockij, variazi intre 0,6 - 0,65.

REZULTATE SI DISCUTII

In procesul efectuirii studiului pedologic, s-a constatat ci solurile de pe pante in bazinul de receptie
“Negrea” sunt afectate de denudatie si evolueaza printr-o pedogeneza denudational-compensativa, in
sensul ca in perioada relativ lunga, in care se petrece lent denudatia, are loc si o anumita dezvoltare a
soluluiin adancime, pedogeneza compensand astfel, cel putin partial, denudatia (Florea, N. etal. 1987).
Exceptie face cazul in care are loc o eroziune accelerata de factori antropici, cum ar fi: gospodarirea
neadecvata, situatie in care pierderile masive de sol prin eroziune numai pot fi compensate de procesul
de pedogenezd. Ambele cazuri sunt prezente pe teritoriul bazinului de receptie ,,Negrea”.

Primul caz. Utilizarea terenurilor pentru plantatii multianuale si desfundarea solurilor au condus la
iegirea la suprafatd a orizonturilor subiacente slab humifere ale solurilor initial erodate. Totodata,
orizonturile humifere de suprafata au fost ingropate la adancimea de 30-50 cm, astfel evitandu-se
posibilitatea de a fiin continuare distruse de eroziune. Formarea microteraselor intre randuriin plantatiile
de vii si livezi, inierbarea spatiului intre pomi in livezi au condus ladiminuarea proceselor de eroziune.
Carezultat, s-au intensificat procesele de acumulare a substantei organice in fostele orizonturi dedesubt
slab humifere la suprafata prin desfundare.

Al doilea caz. Viile silivezile de pe campurile din centrul bazinului de receptie au fost defrisate cu
20 de ani in urma, iar terenurile - incluse la arabil. Sub influenta acestei actiuni antropice procesele de
eroziune s-au intensificat, pierderile de sol fertil s-au majorat. Asadar, defrisarea recenta a plantatiilor
de vii silivezi batrane si trecerea terenurilor laarabil ar putea duce la o intensificare brusca a proceselor
de eroziune pe teritoriul bazinuluide receptie.

Solurile neerodate sunt raspandite numai pe suprafata cvasiorizontald a culmilor (inclinatiacca 1°).
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Aceste soluri servesc drept etalon la determinarea gradului de eroziune a solurilor de pe versanti, prin
compararea grosimii sumare a profilului humifer al solurilor erodate cu grosimea profilului humifer al

solului - etalon neerodat.
Informatia privind alcatuirea celor 6 profiluri principale desol este prezentata in figurile 1-6.

Spectrul de cernoziom uriobisnuite cu profil intreg, cu diferit grad de erodare, cumulice izohum ice si
cumulice tipice d esfundate, raspandite pe teritoriul bazinului de receptie “Negrea”

o 5
&
I
|
|
|
|
|
|
|
|

Fig.1. Fig.2. Fig.3. Fig.4. Fig.5. Fig.6.
Cernoziom Cernoziom Cernoziom Cernoziom Cernoziom Sol ¢ um ulic
obisnuit cu obisnuit slab obisnuit obisnuit obisnuit tipic,

profil intreg, erodat, moderat erodat,| puternic erodat, cumulic desfundat
desfundat desfundat desfundat desfundat izohumic,
desfundat

Profilul nr. 1, cernoziom obisnuit neerodat moderat humifer cu profil humifer puternic profund,
semicarbonatic, luto-argilos, desfundat (10.04.2013, coordonatele: latitudinea - 28°13,5542 ;longitudinea
- 46° 51,0052 ) se caracterizeaza cu urmatorul tip de succesiune normalad a orizonturilor in profilul
solurilor: Ahpl— Ahp2 — Ahb — Bh1 — Bh2k — BCk1— BCk2, avand o grosime sumara a stratului
humifer cu un continut de humus mai mare de 1% - pana la adancimea de 92 cm si urmatoarele
particularitati: existenta unui orizont postarabil de 20-35 cm foarte puternic compact, care impiedica
raspandirea radacinilor in adancime sidiminueaza permeabilitatea pentru apa.

Profilul nr. 3, cemoziom obisnuit slab erodatmoderat humifer cu profil humifer moderat profund,
semicarbonatic, luto-argilos, desfundat (10.04.2013, coordonatele: latitudinea - 28°19,6532 ; longitudinea
- 46° 50,9122 ) se caracterizeaza cu urmatorul tip de succesiune normala a orizonturilor in profilul
solurilor: Ahpl — Ahp2 — Ahb — BCk —Ck, avand grosimea sumara a stratului humifer cu un
continut de humus mai mare de 1% - pana la adancimea de 75 cm §i urmatoarele particularitati:
existenta unui orizont postarabil de 20-35 cm foarte puternic compact, care impiedica raspandirea
radacinilor In adancime si contribuie la aparitia eroziunii.

Profilul nr: 6, cernoziom obignuit moderat erodat submoderat humifer cu profil humifer semiprofund,
slab carbonatic, luto-argilos, desfundat(11.04.13, coordonate: latitudinea - 28°20,2562 ; longitudinea -
46° 0,5532 ) se caracterizeaza cu urmatorul tip de succesiune normala a orizonturilor in profilul solurilor:
ABhpl — ABhb2 — BCk1 — BCk2, avand grosimea sumard a stratului humifer cu un continut de
humus mai mare de 1% - pana la adancimea de 48 cm.

Profilul nr. 4, cernoziom obisnuitputernic erodat submoderat humifer cu profil humifer superficial,
slab carbonatic, luto-argilos, desfundat (10.04.2013, coordonate: latitudinea - 28°20,2562 ; longitudinea
- 46°0,5532) se caracterizeaza cu urmatorul tip de succesiune normala a orizonturilor in profilul solurilor:
Bhpl — Bhb2 — BCk1l — BCk2 — BCk2.

Profilul nr. 15, cernoziom cumulic izohumic moderat humifer cu profil humifer foarte puternic
profund, decarbonatat, luto-argilos, desfundat (19.04.2013, coordonatele: latitudinea - 28°20,6072 ;
longitudinea - 46°50,1012 ) se caracterizeazi cu urmatorul tip de succesiune normala a orizonturilor in
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profilul solurilor: Ahp1 — Ahp2 — Ahb — Bh1 — Bh2k — BCk, avand grosimea sumara a stratului
humifer cu un continut de humus mai mare de 1% - pana la adancimea de 135 cm.

Profilul nr. 10, sol cumulic tipic submoderat humifer, slab carbonatic, lutos cu cernoziom cumulic
izohumic luto-argilos ingropat la adancime mijlocie si profil humifer sumar extrem de profund, arabil
(19.04.2013, coordonatele: latitudinea - 28U 20,6072 ; longitudinea - 46U 50,1012 ) se caracterizeazi
cuurmatorul tip de succesiune normala a orizonturilor in profilul solurilor: Thp — I[Th > IlTh— IV h
— Ahb — ABhb — Bhbl — Bhb2 — BC, avand o grosime a stratului humifer cu un continut de
humus mai mare de 1% - pani la o adancime de 220 cm. in toate profilurile cercetate se observa o
inversare a orizonturilor genetice naturale.

Dupa continutul de argila fizica (Fig. 8a) pe teritoriul bazinului de receptie predomina solurile luto-
argiloase. Exceptie fac solurile cumulice si, partial, solurile puternic si foarte puternic erodate, ale
caror orizonturi sau straturi de deasupraau textura lutoasa. Areale mici de soluri lutoase sunt evidentiate
pe harta de soluriin partea de nord—vesta bazinului, pe culmeade langa sat (Krupenikov, I. et al. 1987;
Krupenikov, I. et al. 1990).

Continutul sumar inalt de nisip mijlociu, fin si de praf grosier, in stratul arabil al cernoziomurilor
actuale asigura pentru solurile din cdmpia Prutului de Mijloc insusiri fizice si fizico-mecanice comparativ
favorabile. La umiditatea corespunzitoare maturitatii fizice aceste soluri se lucreaza relativ usor, ceea
ce asigura posibilitatea de a crea un pat germinativ favorabil pentru culturile agricole.

O particularitate specifica a texturii solurilor cercetate este continutul inalt de nisip mijlociu si fin. Aceasta
confirma formarea sincronici a rocilor parentale din amestec de depozite eoliene loesoide si depozite aluviale.
Celmai mare continut denisip fin si mijlociu este caracteristic pentru cernoziomul obignuit neerodat, situat in
partea superioara a bazinului pe fosta suprafata primara de denudatie de varsta pliocena.

Continutul ridicat de nisip mijlociu si fin in combinatie cu continutul nu prea mare deargila (predominant
28-31%) asigurda o coeziune moderatd, intre particulele elementare de sol, ceea ce determina
hidrostabilitatea mica a elementelor structurale si o rezistentd mijlocie antierozionald a solurilor. Pe de
altd parte, textura acestor soluri le face apte pentru plantatii de vii si livezi, ce concomitent cu conditiile
climaterice favorabile au determinat desfundarea solurilor.

Cercetarile pe teren s-au efectuat primavara devreme, dupa ploi, de aceea umiditatea solurilor cercetate
corespunde, practic, capacititii de cdmp (CC) pentru apa. Porozitatea de aeratie la CC pentru orizonturile
genetice ale solurilor se caracterizeaza astfel: straturile arabile — poroztate de aeratie mare; straturile
subiacente fost arabile (2035 cm) — porozitate de aeratie mica; straturile postarabile — porozitate de
aeratie foarte mica pentru solul puternic erodat si mica pentru toate celelalte soluri.

In procesul cercetirilor pedologice efectuate in perioada 10-15 aprilie s-a determinat si umiditatea in
stratul 0-100 cm al profilurilor principalede sol. Conform rezultatelor obtinute, valorile rezervelor de apa in
acest strat sunt aproximativ egale, ceea ce se explica prin omogenitatea texturii acestora (Fig. 7 a) sib).
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Legenda: Profilul nr. 1 — neerodat; Profilul nr. 3 — slab erodat;
Profilul nr. 6 — moderat erodat, Profilul nr. 4 — puternic erodat;
Profilul nr. 15 — cumulic izohumic; Profilul nr. 10 — cumulic tipic.

Figura 7. Continutul total de apa, mm (a) si continutul de apa accesibila, mm (b) in stratul
0-100 c¢m al cernoziomurilor obisnuite neerodate, cu grad diferit de
erodare §i cumulice cercetate
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Continutul total de apa in solurile cercetate intre 10 si 15 aprilie 2013 poate fi evaluat conform parametrilor
claselor de capacitate de camp pentru apa (CC) si variazain limitele a 308-323 mm, apreciate ca mijlocii.
Informatia privind particularitatile alcdtuirii granulometrice a cernoziomurilor obisnuite cercetate pe teritoriul
bazinului de receptie ,Negrea” este prezentata in fig. 8 (a, b), fig. 9 si fig. 10.
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Figura 8. Continutul de argila fizica (a) si de argila (b), % pe profilul cernoziomurilor
obisnuite neerodate, cu diferit grad de eroziune si cumulice
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Figura 9. Valorile densitatii aparente, Figura 10. Continutul sumar al fractiunilor de
g/em’ pe profilul cernoziomurilor obisnuite  nisip, % pe profilul cernoziomurilor obisnuite
neerodate, cu diferit grad de erodare si neerodate, cu diferit grad de eroziune §i
cumulice cumulice

Valorile densitatii se majoreaza odatd cu adancimea - de la 2,63-2,64 in orizonturile de la suprafata
terestra si pana la 2,68-2,72 in orizonturile subiacente (Fig. 9).

Densitatea aparentd este un indice integral al stirii de calitate fizici a solurilor. In stratul 0-30 cm al
solurilor cercetate valorile acestui indice variaza primavara in limite optime pentru solurile arabile (1,10-1,30
g/cm’). Sub stratul arabil (0-20 cm), in profilurile solurilor cercetate se evidentiaza un strat postarabil compact,
cu valoarea densitatii aparente mai mare de 1,40 g/cm’, fapt ce influenteaza negativ permeabilitatea acestui
strat si sporeste pericolul de eroziune. Densitatea aparenta pentru orizonturile subiacente slab humifere ale
solurilor bazinului de receptie variaza intre 1,40-1,55 g/cm?’, valori specifice cernoziomurilor.

Valoarea porozitatii totale a orizonturilor genetice ale solurilor cercetate depinde preponderent de
valoarea densitdtii aparente a acestora. Primavara, stratul arabil al solurilor arate din toamna se
caracterizeaza prin valori comparativ mari ale porozitatii totale (54-56 % v. v.). Porozitatea totala a
orizonturilor subiacente fost arabile (20-35 c¢cm) variaza in limitele a 46-47 % v. v., ceea ce le
caracterizeaza drept moderat tasate. Conform valorii porozitatii, toate orizonturile subiacente antropic
nemodificate sunt, de asemenea, moderat tasate.

Conform datelor obtinute prin cernere uscata solurile cercetate se caracterizeaza prin textura
agronomic favorabila preponderent satisfacatoare si hidrostabilitate nesatisfacatoare. Exceptie fac
numai cernoziomurile obignuite neerodate si cumulice izohumice. Structura acestora este apreciata ca
buna, iar hidrostabilitatea structurii agronomic favorabile a lor se apreciazi ca satisfacatoare (Tab. 1).
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Tabelul 1. Parametrii structurali ai cernoziomurilor obisnuite raspandite pe teritoriul
bazinului de receptie ,, Negrea” (numardtor — datele obtinute prin cernere uscatd, numitor —
datele obtinute prin cernere umeda)

Orizontul si Diametrul elementelor structurale (mm);
fzontul st continutul (% g/g) Calitatea structurii Hidrosta-
adancimea - . ..
(cm) ~10 < 0.25 Suma Suma (cernere uscatd) | bilitatea structurii
’ 10 -0,25 >10+<0.25
Profilul nr. 1. Cernoziom obisnuit neerodat moderat humifer cu profil humifer puternic profund,
semicarbonatic, luto-argilos, desfundat
3571 L6 62.7 37.3 . P
Ahpl 0-20 i 57.2 1.8 57.0 buna satisfacatoare
452 04 54,4 45,6 PO PO
Ahp220-32 | 35,7 543 35.7 satisfacatoare satisfacatoare
424 1.2 56.4 43.6 e P
Ahd 32-52 " 55.3 44.7 55.3 satisfacatoare satisfacatoare

Profilul nr. 3. Cemoz

iom obisnuit slab erodat

moderat humifer cu profil humifer moderat profund,

semicarbonatic, luto-argilos, desfundat
Ahpl 0-21 2‘9 6L(1),§2 %ig 2—&% satisfacdtoare | nesatisfacatoare
Ahp221-35 g‘é 5%‘33 2_491:% %% satisfacatoare satisfacatoare
Ahd 35-53 49_’ 8 ‘?5’?3 2223 ig:? satisfacatoare satisfacatoare

Profilul nr. 6. Cernoziom

obisnuit moderat erodat

submoderat humifer cu profil humifer
carbonatic, luto-argilos, desfundat

semiprofund, slab

ABhp 0-21 39_’2 625’?6 gi:i 2;:2 satisfacatoare nesatisfacatoare
ABhdl 2148 4 1_’ 8 51 5”22 ;5131:3 gg:g satisfacitoare satisfacitoare
Profilul nr. 4. Cernoziom obisnuit puternic erodat submoderat humifer cu profil humifer superficial, lutos,
desfun dat
39,8] 1.2 59.0 41,0 e PO
ABhp 0-20 - 66.4 33.6 66.4 satisfacatoare nesatisfacatoare
4441 0,6 55,0 45,0 PO PO
ABhd 20-40 - 57.4 126 574 satisfacatoare satisfacatoare

Profilul nr. 15. Cernoziom cumulic izohumic s

lab colmatat m oderat humifer cu profil
puternic profund, decarbonatat, luto-ar gilos, desfundat

humifer foarte

2481 4,8 70,4 29,6 < PO
Ahpl 0-25 - 55.5 445 55.5 buna satisfacatoare

28.6| L6 69.8 30.2 . o~ o
Ahp225-45 - 55,7 443 55.7 buna satisfacatoare

Profilul nr. 10. Sol cumuli
ingropat la adancime mijlocie

luto-argilos

¢ tipic submoderat humifer, slab carbonatic,

lutos cu cernoziom cumulic izohumic

si profil humifer sumar extrem de profund, arabil

36,2

52

38.6

41.4

I hp0-25 . 7.5 275 2.5 satisfacatoare nesatisfacatoare
54,61 0,8 44.4 55,6 o o
I h 25-44 - 56,3 437 56.3 satisfacatoare satisfacatoare
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CONCLUZII

Diversitatea formelor de relief, roci si de utilizare agricola conditioneaza existenta pe teritoriul
bazinului de receptie ,,Negrea” a unui invelis variabil si complex de soluri, in a cdrui componenta
predomind cernoziomurile obisnuite cu grade diferite de eroziune (83%).

Textura lutoasa si luto-argiloasa nisipoasa-prafoasa, hidrostabilitatea nesatisfacatoare a structurii
sunt factori care contribuie la raspandirea proceselor de eroziune a solurilor pe terenurile agricole ale
bazinului de receptie.

Solurile de pe pante in bazinul de receptie ,,Negrea” sunt afectate de denudatie si evolueaza printr-
o pedogeneza denudational — compensativa, in sensul ca in perioada relativ lunga in care se petrece
lenta denudatie are loc i 0 anumita dezvoltare a solului in adancime, pedogeneza compensénd astfel,
cel putin partial, denudatia; in cazul unei eroziuni accelerate antropic, urmare a unei gospodariri
neadecvate, pierderile masive de sol nu mai pot fi compensate prin procesul de pedogeneza.

Lucrérile antierozionale in cadrul bazinului de receptie trebuie sa fie efectuate in baza unui proiect
stiintific argumentat care prevede o abordare sistematica a problemei si include: crearea unui raport
optimal intre ecosistemele naturale si agricole in vederea mentinerii echilibrului ecologic; organizarea
antierozionala si hidrologica corectd a teritoriului, tindnd seama de particularittile naturale, n special,
pedologice ale zonei; implementarea sistemului de agricultura durabild; respectarea riguroasa a tuturor
cerintelor agrotehnice antierozionale (asolamente speciale, efectuarea lucrarilor agrotehnice pe directia
generald a curbelor de nivel, cultivarea culturilor agricole in fasii alternative; amplasarea fasiilor de
baraj din ierburi naturale ori seméanate etc.).
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W3MEHEHUE TEXHONOMNMYECKUX CBOUCTB 3EPHA
NWEHULUbI O3MMOXA B 3ABUCUMOCTU OT COPTOBbIX
OCOBEHHOCTEN, YCNOBUN U NMPOOOMKUTENBHOCTMU

XPAHEHUSA

C. M. 'YVHBKO

Hayuonanvuwiii ynusepcumem obuopecypcos u npupooonoib308anus YkpauHol

Abstract. The paperpresents the research results concerning the dynamics of qualitytechnological parameters
of winter wheat grain during a long-term storage (12 months) under various temperature regimes: under the
conditions of a simple storage granary (uncontrolled temperature regime) and under the conditions of a cooling
chamber (being cooled at a temperature of 5-10 °C). The experimental samples of two wheat varieties
(Zhemchyuzhina Lesostepi and Mironovskaya ) were studied for the following quality indicators: moisture,
hectolitre weight, vitreousness, gluten amount, gluten qualityand falling number. The research program included
the evaluation of these quality indicators before storage and after one, three, six, nine and twelve months of
storage. From the obtained results, it can be concluded that all three studied factors: varietal peculiarities,
storage duration and temperature conditions influenced on the change of quality indicators. It was found that
the storage regime mostly influenced the change in grain moisture. The controlled temperature regime resulted in
fewer deviations of this indicator. The hectolitre weight inversely depends on the moisture and it changed
unsignificantly (768-773 g/l) because the moisture was in the limits of the critical values. The grain vitreousness
was relatively low (33-39%). Storage regime and storage duration had not any significant effect on its change.
Controlled temperature regime favourably influenced the changes of such quality indicators as the falling number
and gluten quality, as compared to the uncontrolled temperature. The changes in gluten amount depended on the
duration of storage and in particular on the processes of postharvest ripening. The intensity of this physiological
process was affected by storage temperature regime (it was slower under controlled conditions).

Key words: Triticum; Winter wheat; Storage conditions; Storage duration; Processing quality

Pedepar: [IpencraBieHbl pe3ylbTaTbl H3y4eHHUS THHAMUKH TEXHOJIOTMYESCKUX TOKa3areseii KauecTBa 3epHa
TMIICHHIBI 03UMOH B IPOIIECCe IIUTENHHOT0 XpaHeH s (12 MecsileB) B pa3IMYHbIX TEMIIEPATYPHBIX PEKUMAX: B
YCIOBUSX OOBIYHOTO 3ePHOXPAHIIIHIIA (HEPETYTUPYEMbIii TeMIIepaTypHbIA PEKUM) — KOHTPOJIb U B YCIOBHAX
XOJIOJTUITLHOWM KaMephlI (B OXJIAXKICHHOM COCTOSTHUH mpu Temmeparype 5-10 °C). B onmbITHBIX 00pa3nax 3epHa
mreHuIrs! (copra Kemuyxkuna Jleco crenu 1 MUpOHOBCKas 65) ONpe ey CIEYIOIIME TOKa3aTei KayeCTRa:
BJIQ)KHO CTh, HATYPA 3€PHA, CTEKIIOBU/THO CTh, KOJIMYECTBO KIICHKOBHHBI, KAYECTBO KIICHKOBHUHBI M YUCIIO TAICHHS.
[Mporpammoii mpoBeeHHsT UCCIES0OBAHUI MPENYyCMATPUBANIACh OIICHKA ITHX MOKa3aresiel KauecTBa mepes
XpaHEeHHEM, Yepe3 OJIMH, TPH, LIECTh, ICBATh U JBEHAATh MECAICB XpaHeHHs 3epHa. [IpoaHanu3upoBas
MOJTy4CHHbIC PE3YIIbTATHI, CJICYeT OTMETHTb, YTO HAa M3MEHEHHE TOKa3aresei KadecTBa 3epHa MIICHHIbI BITHSINA
BCE TPH HCCIIEyeMbIX (haKTopa: COPTOBBIC OCOOCHHOCTH, JUTUTEILHOCTh XPAHEHHUS M TEMIICPATYPHBIA PEXUM
XpaHeHusl. B pesynbrare ObLIO YCTAHOBJICHO, YTO HA W3MEHEHHE BJIAXKHOCTH 3€PHa OCHOBHOE BIIHSHHE UMEI
PEXUM XpaHEeHHs. PerynmupyeMsiii pexxuM crmocoOCTBOBAT MEHBIINUM KoJIeOaHHsIM 3TOro mokasarens. Harypa
3epHa 00PaTHO-MPOIOPIMOHATEHO 3aBUCHT OT BIIAXKHOCTH, & TAK KaK BJI&XKHOCTh ObLJIa B Mpe/ieiax KPUTHIECKUX
3HAYCHUH, TO OHA IBMEHSLIACh He CYIeCTBEHHO (768-773 1/1). CTEKI0OBHIHO CTh 3¢pHA ObLIa JJ0 CTATOYHO HU3KAS
(33-39%). PexxuM xpaHeHHs U [UTUTEBHOCTD XPAHSHUsI HE UMEJTH CYIIIECTBEHHOT'O BIIMSHHS HA €€ H3MEHEHHSI.
Perynupyemblii TeMrieparypHbIi PeXiM OJIaronpHsATHO BIMSUT HA W3MEHEHHUSI TAKUX MOKa3areNell KadecTBa, Kak
YHCIIO MaJICHIS K Ka4€CTBO KIICHKOBHHBI, 0 CPABHEHHIO C HEPETYITUPYEMbIM PeXUMOM. VI3MeHeHus KOJInuecTBa
KJICHKOBUHBI 3aBUCENTU OT JJIMTEILHOCTH XPAHEHHUS] U B YaCTHOCTH OT MPOXOXKIEHHS B 3€pHA MPOIECCOB
0 CIIeyO OPOYHOTO J03peBaHusl. Ha HHTEHCHBHOCTH 3TOTO (DHU3HOJIOTHYUECKOTO MPOIECcca UMEN BIIHSIHHE
TeMIIepaTypHbIA PeXKUM XpaHEHHS (B PEr'YIMPYEMbIX YCIOBHSAX OH MPOXOAMII 60Jiee MEJICHHO).

KawueBble caoBa: Triticum; O3umas MileHUa; YCIOBUS XpaHeHUs; JJIMTEIbHOCTh XpaHEHUS;
TexHonoruueckue cBONCTBa

BBEJAEHHUE

B 3epHOBOM OasiaHce MHOTHX CTpaH, M YKpauHbl BTOM YHCTIE, BEAYIIEE MECTO NP UHAJISKHUT TIIICHALIE
o3umoii (IBanenko, @.B. 2005). [71aBHas 3a71a4a Ha IEPCIIEKTHBY COCTOUT B YBEIUYCHHUH U YAyUIIICHUH
KaueCTBa 3epPHa Ha OCHOBE MHTEHCU(HKALMH TEXHOJIOTMYE CKUX NPOLIECCOB €€ BBIPAIMBAHNUS. YBEJIMUCHHE
MPOMU3BOACTBA U 3arOTOBKH 3€pHA PAa3JIMYHBIX KYJIBTYP ABJIACTCA HEO 6XOZ[I/IMI)IM YCJIOBUEM I
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obecneyeHns HaceJIeHUA MPOJYKTaMU MUTAHUA, 3aMacaMd CeMsH Ha MOCEBHBIC HYXIHI,
MPOMBIIITICHHOCTH CBIPHEM, JKUBOTHOBOJICTBA KOPMaMH U CO3/IaHHsI TOCYAapCTBEHHBIX PE3EPBOB C LIETBI0
JaJbHEHITIEro yimydlieHus oiarococrosinus crtpanbl (JKemena, .11 2003).

Jlume HeOoNblasg YacTh MIIEHHWIBI OT MPOM3BOAUTENS TOCTYMAaeT K MHIMBUIYaTbHOMY
notpeduTenro. bonplnylo ee uacTb cHavaa COXpaHs;IoOT, a IOTOM YKe MepepadarbiBaloT B Pa3IMYHbIX
3BEHBSIX arpOTPOMBIIITICHHOTO KOMIUIEKCa CTpaHbl. MOKHO MOBBICHTB YPOXKAHO CTh U PE3KO YBEIMUUTh
BaJIOBbIE COOPHI 3epHA, YIy4IIUTh KaueCTBO 3€pPHA, HO HE MOJYYHTh JOJDKHOTO 3ddeKkTa, ecnu Ha
Pa3IMYHBIX dTanax NpOJBMKEHHUS MPOAYKTa K MoTpebutento OyayT OoJplIMe MOTEPH B Macce H
kadectee npoaykimu (I prouBanen, H.B. 2006). CoracHo naHHbIX MexX1yHapOIHOM OpTaHn3aIluH 110
MPOJIOBOJILCTBUIO U cellbckoMy X03stiicTBy (PAQ), MUpOBBIE MOTEPH 3epHA U 3€PHONPOIYKTOB TIPH
XpaHEeHHH eKeroiHo cocTaBisitoT 10-15% (Pubanko, O.1. 2008). Mx ymeHblleHHE MIPH XpaHEHHU
paccMaTpuBaeTcsl Kak OAMH U3 BKHEHIINX MyTel cCoKpalleHus Ae(UIUTa IPOJOBOJIBCTBHUS B MUPE
(IMogmpsitos, I'1., Ckanenpka, JI.®., Cenbko, A.M. 2010). [ToaTOMY, I1€/IbI0 HAITUX UCCIIC0BAHMIA
OBUI0 U3YUEHHE BIUSHUS TPOJOIDKUTETIFHOCTH XPaHeHUS 3epHa IIISHHIIBI, €€ COPTOBBIX 0COOCHHOCTEH
W YCIIOBHH XpaHEHHUs Ha TEXHOJIOTHUECKUE MTOKa3aTeNI KauecTBa 3epHa.

MATEPHUAJ U METO/bI

Uccnenosanusa nposogwmuck B Teuenre 2009-2010 rr. BeipamuBanye 3epHa 03MMOMN MIIIEHHUIIBI
coproB XKemuyxuna Jlecocrenu u MupoHoBckast 65 MpOBOAMIN Ha ONBITHRIX ydacTkax MHCTHTYTA
semienemusi HAAH B nocenke Yabansl KueBckoii obmactu. AHann3 oOpas3ioB 3epHa MIICHHIIBI
NpoBOJWICS B NabopaTopuu Kadenpbl TEXHOJOTUH XpaHEHHs, epepaboTKh U CTaHAapTH3aIHU
npoaykuuu pactenneBoacTsa HYbull Ykpaunsl B 3-pa3oBoii HOBTOPHOCTH.

KauectBo kneiikoBunHbl onpenensnu coracHo [OCT 13586.1-68. 3epno. MeToas! onpeaeneHus
KOJINYECTBA U Ka4eCTBA KIEHKOBHHBI B MIIIEHUIIE.

OOBeKTHI UCCIEOBAaHUS — KAaueCTBO 3epHA MIISHUIBI MCCIEIYEeMbIX COPTOB B MpOIEcce
JUITMTENIHOTO XPaHEHUS B PErylupyeMoM TeMIlepaTypHOM pexxkuMe. KoHTposb — kadecTBO 3epHa
03UMO1 IIIIEHUIIBI UCCIIETyEMBIX COPTOB B MPOLIECCE XPAHEHUS B HEPETYIIUPYEMOM TeMIIEpaTypHOM
pexumMe. Cxema MpoBeEHNUS UCCIIE0BaHNH MpeICTaBIeHa Ha puc. 1.

3epHO XpaHWIX [IPH ABYX PEKUMAX: B YCIOBHAX OOBIMHOTO 3€pHOXPAHMIUIIA (HEPETyITUPYEeMBbIi
TEeMIepaTypHbId PeXHM) U B YCIOBHSX XOJOIWIBHOW KaMepbl (B OXJIXKJAEHHOM COCTOSHHU MPH
temreparype 5-10 °C). JInutensHo CTh XpaHeHus 3epHa — 12 MecsiieB. TeXHOJIOTHYECKUE TTOKAa3aTeIIn
3epHa OMPENeNsIN Mepe] 3aKiaJbIBaHueM Ha XpaHeHue u uepes 1, 3, 6, 9, 12 mecsiieB xpaHeHus..

B ombITHEIX 00pa3uax 3epHa MIIEHUIBI ONpPEeNsi TEXHOJOTHUECKHe ToKa3aTeln KauecTBa:
BJIQXKHO CTh, HATypa 3epHa, CTEKJIOBHU/THO CTh, KOJTMYECTBO KJICHKOBUHBI, KAY€CTBO KIJIEHKOBHUHBI U YUCIIO
Ta/IeHUS.

B paboTe ucnonp3oBanuck HanboJiee pacnpocTpaHEHHbIE B TPOM3BOJCTBEHHO N MPAKTHKE U HAyTHBIX
HCCIIeIOBaHUsIX METO/IbI OIICHKH KauecTBa 3epHa MIIEHUIIB ¥ MPOILYKTOB €ro NepepadoTKu

PE3VIIBTATBI 1 OBCYXJIEHUSA

3epHo mnieHuIs! 03uMoil coptoB XKemuysknHa Jlecocrenu n MupoHoBckast 65 BhICEBaIIU MO CTE
ropoxa Ha TEeMHO-CEpOH OIO30JICHHOM MOYBE ¢ coqiepxkanueM rymyca 1,8% u pH moussr 5,0-6,0.

OcHOBHBIM (aKTOPOM, OMpPEIESIONNM HANpPaBICHHOCTh U MHTEHCUBHOCTH (YH3UOJIOTO-
OMOXMMHUYECKUX MPOIECCOB MPH XPaHEHHH 3epHA, SBIIETCS €r0 BIIAYKHOCTh. 3€PHO OINBITHBIX 00pa31oB
MIIEHUIBI OBLIO 3aJIOKEHO Ha XpaHeHHe ¢ BiaxHOCTho 13,0-14,5%, koTopas He TIpeBbIlaia
kputnueckymo (Puc. 2 a).

AHanu3upys NoJdydeHHbIE Pe3yIbTaThl MOXKHO YBHIIETh, YTO BIIaYKHOCTh 00pa3oB 3epHa 03UMOi
MIIEHUITB COPTOB MupoHoBckas 65 u XKemuyskuna JlecocTenu B mpoiiecce XpaHeHHsI IPETepIIeBacT
HE3HAYUTENNBHBIE U3MEHEHNS, KaK B HEPETyITUPYEMOM, TaK M PEryIHpyeMOM TEMIIEpaTyPHOM PEKUME.
OpnHaxko, ciaeyeT OTMETUTD ONpeieTieHHbIE 3aKOHOMEPHOCTH. B wacTHOCTH, B Hadase XpaHeHus (10
3-x Mecs1eB) B 000uX CiTydasx BIKHOCTh yMEHbIIAETCs, a 3areM (10 12 MecsmneB) pacTét. 1 xoTs
JUHAMHUKA U3MEHEHUS BJIaKHOCTH OJMHAKOBAa MPU 000MX peKMMax, OJHAKO €€ KoJieOaHUs B
PETYIMpYyEMOM PEKUME MEHBIIIE, 3a CUET MEHBIINX KOJIeOaHUH TeMIeparyphl.
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TexHoNorn4yeckue NnoKasarenu KayecTBa 3epHa nieHuu bl
MccnegyeMmblxX COpToB A0 XpaHeHUA
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XpaHeHWe B perynupyemMmon XpaHeHWe B HEpEryrnupyemMon
cpene (5...10 °C) cpene (KOHTpoOnb)
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nocne XxpaHeHUA

-

6 mecAuUeB

-
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| |

12 mecAueB

Pucynok 1. Cxema npoeedenus ucciedosanuii

Harypa siBisiercst oqHMM 13 HanboJiee BaKHBIX (PU3MUECKUX MOKa3areriei 3epHa MILICHHUIIBI, KOTOPBIHA
XapakTepusyerT ero kauectBo. Harypa 3aBucHT 0T MHOTHX (DakTOpOB: BJIaXKHO CTH, (pOPMBI 3epHOBKH,
ee IUIOTHOCTH, 3aCOPEHHOCTH, TIOBPEXICHHUS BPEIUTEISIMH. 3ePHO MIICHUIBI C BBICOKUMU 3HAYCHUAMH
HaTyphl OoJiee BBITIOJHEHO, UMeeT OoJiblliee co/iepiKaHue dHAOCIepMa U MeHble obonouek. [Ipu
OJIMHAKOBBIX YCJIOBUSX C BBICOKOHAaTYpHOTO 3€pHa MOJy4yaroT OOJBIINK BBIXOJ MYKH, XOTS
aMepHUKaHCKUE CICHATIMCTBl YTBEPHKIAIOT, UTO MIICHHUIIA, KOTOpas NMeeT HaTypHyro Maccy 745 r/x,
oOecrneurBaeT HEOOXOIUMBII BBIXOJl MYKH, HA KOTOPBIA HACTPOEHA MEJIbHHUIIA.

Pesynbrarsl TMHAMUKY U3MEHEHHS HAaTYPHI 3epHa B TIPOIIecce XpaHeHHs PUBEICHBI Ha PUCYHKE 2
0, TIIe BUIIHO, YTO HaTypa B oOpa3iax MIIeHUIIBI HCCIeTyEeMBIX COPTOB U3MEHSIIACH HECYILIECTBEHHO
B TIpoliecce XpaHeHus. Pexkum XpaHeHus Ha ATOT NOKAa3aTelb He BIHSUL. ITO MOKHO OOBSICHUTH TEM,
YTO MOKa3arelb HaTyphl TECHO CBS3aH C BIAYKHOCTHIO 3epHA, @ IOCKOJIBKY BJIYKHOCTh ObUIa B TIpEIeax
KPUTHYECKOH U HEe MCTIBIThIBAJIA 3HAYUTEIIBHBIX KOJICOaHUI, HATypa TOXKe He U3MEHIIIACh CYIIECTBEHHO.

CTeKIOBHIHOCTh — 3TO OJIMH U3 TIOKa3aresiel KauecTBa, KOTOPBIH XapaKkTepu3yeT MyKOMOJIbHbIE
CBONCTBa 3epHa muieHUnbl. OU3NKO-MEXAaHUYECKUE CBOMCTBA 3€pHA CBA3BIBAIOT C €TI0
CTEKJIOBUAHOCTHIO. CTEKIIOBHIHBIE 3€pHA JTyUIIe pa3MalbIBalOTCS, TPOCEUBAIOTCS, U3 HUX OOJIBILINIA
BBIXO/I MYKH, YeM M3 MYYHHCTHIX. CTPYKTypa MyKH, YACTHYHO LIBET, OCKOJBKY OH CBSI3aH C
KPYITHOCTBIO, TAK)K€ 3aBUCST OT CTEKIOBHIHOCTH.

B Teuenme roma xpaHeHHs He 3a)MKCHPOBAHO 3HAYMTEIBHBIX W3MEHEHHI B KOJUYECTBE
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Pucynok 2. Junamurxa mexnonozuueckux noxkasameneii Kayecmea 3epHa 6 npoyecce
XpaHeHusi: a) 1adcHOCb, 6) Hamypa, 8) CMEKI08UOHOCMY, 2) KOTUYeCMBO KAeUKOGUHbL,

0) Kawecmeo KieluKoB8UHbL, €) YUCIO NAOCHUs
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CTEeKJIOBUAHBIX 3epeH (Puc. 2 B). 3amMedeH0 He3HaUNTEIBHOE MOBHIIICHAE CTEKJIOBUIHO CTH 3€pHA B
Hauaie XpaHeHWs!, KOTAa MPOXOAMT MocieyO0opoYHOe co3peBaHMe, HO He y Bcex copToB. Poct
roxasaresist 00yCJIOBJICH X0JI0M OMOXUMHUYECKHX MPOIICCCOB, 00pa30BaHUeM 00JIee CIIOMKHBIX BEIICCTB
(6enkoB, ’KMPOB) M3 PO CTHIX. B 11e10M MoKa3aTesb CTEKIOBUIHO CTH 3epHA MIISHHUIIBI HCCIIETYEMbIX
COPTOB OBLT IO CTATOYHO HU3KKUM. PexkxnM XpaHeHHs Ha KOJTMYECTBEHHBIE H3MEHEHHS 3TOTO MOKA3aTeIst
CYILIECTBEHHO HE MTOBJIUSLIL.

KommuecTBo 1 Ka4eCcTBO KIICHKOBHHBI 3aBHCSIT OT COPTa U YCIOBHH BHIpAIIMBAHUS (KIMMaTH4eCcKast
30Ha, THI MTOYBHI, MOTOJHO-KJIMMATHIECKHE YCIOBUS, MPEIIICCTBEHHUK, 30Ha OPOIICHHS, CUCTEMa
ynoOpenwust). Kitacc 3epHa MieHuIb! ONpeAessioT ¢ y9eToM rmoKa3zareiield — KOJMYeCTBO U Ka4eCTBO
KJIEHKOBHHBI, XOTS MPEINOYTEHHE OTAACTCS COACPIKAHUIO OelKa.

Kak BumHO W3 puc. 2 1, IO COIEPKAHUIO KJICHKOBUHBI, 00pa3lbl MIICHHUIBI OTIMYaINCh
HECYyIIeCTBEHHO. MeHbllle KIEHKOBHHBI B 3€pHE MIIEHHIBI copTa Muponosckas 65-21,6%. H.C.
Bepkyrosa u UL A. IllBenora (1984) yTBepkIar0T, YTO B MPOIECCE MO CICYOOPOUHON CO3pEeBaHUS
Kak B nepbie 30 THEH mociie coopa ypoxasi, Tak U B O CIISAYIONIUE CPOKH (2-3 Mecsla), KOJMIeCTBO
KJICHKOBHHBI CYIIECTBEHHO HE MEHSETCSA. 3a 3TO BpPeMs YBEIMUYEHHE KOJIUYECTBa KICHKOBUHBI
MaKCHUMaJIbHO COCTAaBWIIO JJIS HccieayeMbix coptoB 0,5%. B aTom ciydae ciempyer OTMETHTH, 4TO
B PETYJIUPYEMBIX YCIOBUSAX ITOT TOKa3aresib ObLI 0OJiee CTAOWILHBIM M NP XPAHCHUM MOYTH HE
WU3MEHSLICSI, UTO XapaKTepHU3yeT 3TOT PEXKUM XpaHEeHHs, Kak 0oJiee OIaronpusTHBIA 711 COXpaHEHUsI
KauecTBa 3epHA B TEUCHUH JIJIMTELHOTO BPEMEHH.

KauecTBO KIIEHKOBHHBI XapakTepu3yeT ee (PU3NUecKue CBOHCTBA — YIPYTOCTh, PACTSKHMO CTh,
ANACTUYHO CTh, BOAOTIOTIOTUTEIBHYIO U Ta30yAEP KUBAIOIIYIO CII0 COOHO CTb.

Onpenenenue KauecTBa KIJICHKOBUHBI B YKpaUHE, B OTTUYHE OT IPYTUX PETMOHOB, UMEET KpaitHe BKHOE
3Ha4eHHe. DTO CBSI3AHO C TeM, YTO B YKpaWHE O4Y€Hb PAacIpOCTpaHEH IMOJICBOM BpeIUTENh — KIIOII-
Yyepenarika, KOTOPbIi B OT/IENIBHBIC TOJIBI oBpexkacT 10 20% 3epHa. MakCUMAaIBbHO A0ITYCTUMAast CTEIICHb
TIOBPEXKACHISI 36pEH JUTs Tap TUH CHITbHOM IMIIIEHNIIBI HE TOJKHA MPEBBIIAT 2%, IeHHOW— 3-4%, a psiioBoi
— 6-8%. BBeIeHHBIC KIIOTIOM-YepEeTaiiKoi ()epMEHThI OCTAIOTCS B 3¢PHE U HAJIOJTO COXPAHSIOT CBOIO
aKTUBHO CTh. [ocrie pasmoria 3epHa, MoKa MyKa OCTaeTCsl B CyXOM COCTOSTHHH, (DepMEHTHI He ICUCTBYIOT
WM ACHCTBYIOT €llabo, B 3aBHCHMOCTH OT €€ BIIaYKHOCTH W OTHO CHTEJIbHOW BJIYKHOCTH OKPY>KaIOIIEro
Bo3/yxa. Kak TOJBKO M3 MYKH Ha4MHAIOT MECHTh TeCTO, ()epPMEHTHI aKTUBH3UPYIOTCS, U HaIMHACTCS
OypHBIN TIPOIIECC pacHICIICHNs OSJIKOBBIX MOJICKYIL B pe3yibrare KIeHKOBUHA TEPSET CBOU YIPYIO-
3NACTUYHBbIE CBOWCTBA, CTAHOBHTCS JIMIKOM, PACTSTHBACTCS U €€ IIBET CTAHOBHTCS CEpPBIi MM TEMHO-
cepblif. [IpoTeosmTHyeckass akTUBHOCTh YBEIMYMBACTCS TeM OOJIblIe, YeM B OoJiee MO3AHIOI (azy
MPOM30LLIO IOBPEXKICHHE 3epHA KJIONIOM-4Yepenaikoi. B 3epHe, HOBpekIeHHOM KITOTIOM-YepenaniKow,
PE3KO TOBBIIAETCS MUKPOOHOOrHuecKast 3apKEHHOCTh, CHUYKAETCSl BCXOXKECTb.

KauecTBO CBIpoii KIICWKOBHHBI B TIpoliecce XpaHeHus ymyumwiack (Puc. 2 1), ona crama Gonee
YIIPYTOH, XOTS 9TH U3MEHEHHS B UCCIIEAYEMbIX 00pa3ax 3epHa 03MMOH MIICHUIIbI OB He O0JIbLINe
u cocraBuiy B cpenHeM 2 ex. UK. Perymupyemblii TeMiiepaTypHbIi pesKuM XpaHEeHHUs! CTII0 COOCTBOBAIT
YKpEIUICHUIO KJIEHKOBUHBI, 8 HEPETryIIMpyeMBblid — pacciiablIeHHUIO.

ABTONMTHYECKAs] aKTHBHOCTh MYKH HOPMAaJBHOTO KauecTBa HE3HAYHMTENIbHA M HE CKa3bIBAaeTCs
OTpHIIaTeNIbHO Ha KauecTBe xJieba. [Ipu ybopke 3epHa B JAOXKJIMBYIO MOTOAY BO3MOXKHO €r0
npopacranue. B TakoM 3epHe MOBBIIIASTCsl aKTUBHOCTh, 0COOEHHO O-aMminasbl. Kpaxman nepexoaut
B JIGKCTPUHEI, a 3aTeM B caxapa. B aToMm ciydae yxyamiarorcsi xjieOoIeKapHble CBOWCTBA MYKH.
Xeb 13 Takol MyKH UMEET JIMIKYIO C TOJIO0CTAMHU MSIKOTh M TEMHOOKPAIICHHYIO KOPOUKY.

B pesynerare uccnenoBanuii ObUIO0 YCTAHOBIICHO, YTO YHCIO MAACHUS, KOTOPOE XapaKTepHU3yeT
aAMIJIOJIUTHYECKYIO aKTUBHO CTh 3€pHA MIIIEHHIIBI, B UCCIEAYEMBIX COPTaxX pe3ko oTmdaercs. Huzkue
3HaUEHUs YMCIia Ma/IeHuUs], B CPEAHEM 3a J1Ba rofia, noxydnin y copra XKemuyxuna Jlecoctenu — 181
c. Kak nokaspIBaeT mpakTuka, Ka4ecTBO Xyieba Mpy TaKUX 3HaUCHHAX YHCIIa aJIeHus — HU3Koe. Xi1eod
OJIeIHBIN, MPOYHBIN HA kap, UMEET HEBLICOKUI 00beM. B mporiecce xpanenus HaOmonaercs o0mas
TEHJICHIIMS BO BCEX OTIBITHBIX 00pa3liax MIIEHHIIBL, 10 YBEIMYCHHUIO Ynciia nageHus. OTHaKo clienyer
OTMETHTBh, UTO B 00pasiiax 3epHa MIIEHUIBI cOpTa MUPOHOBCKast 65 3HaYCHUE YKCIIa NTaJAeHHU ObUTH
JI0CTaTOYHO BBICOKHE YK€ B Hauale xpaHeHus (259 ¢), a uepes 12 MecsueB yBenuauiuch 10 291 ¢ u
266 ¢, B 3aBUCUMOCTH OT pexumMa. Takue BHICOKHE IMOKa3aTeIu YUCIIa MaJCHUSI CBUETEILCTBYIOT O
TOM, YTO TECTO U3 TAKOTO 3epHa Oy/IeT IMETh «TYTYIO» KIEHKOBUHY, M KaK Pe3YJIBTaT, XJIeO MOJIyqnTCs
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Majoro oobema. ITO 3epHO, TPEOYeT MOBBINICHUS] aKTHBHOCTH aMUJIOJUTUYECKUX (PEPMEHTOB 3a
CYeT UX BHECEHMs IpH 3aMece TecTa. B 1iesom crenyer OTMeTHUTh, 4TO 3HAYEHHS I0Ka3aTess Yicio
najicHust 0oJiee CTaOMIIBHBIC U HU3KUE MPU XPAHEHUH B PETYIMPYEMOM PEKHME MO CPABHEHUIO C
HEPETYJIUPYEMbIM M TIO3TOMY MOXHO CJEJIaTh BBIBOJ, YTO 3TOT PEXHM CHOCOOCTBYET JydIlIeMy
COXpaHEHHIO Ka4yeCTBEHHBIX IOKa3arelneil 3epHa.

BbIBO/IbI

[onmy4yennble pe3ysasTaThl MO3BOJMIN CHENATh BBHIBOJA, YTO HA M3MEHEHHME TEXHOJIOTHYECKHX
nokasaresieil kadecTBa 3epHa MIICHHUIBI BIUSIOT BCE TPH HCCIENYeMBIX (akTOpPBI: COPTOBEBIE
0COOCHHOCTH MIIEHHUIIBI, IJTUTENBLHOCTh U TEMIIEPATyPHBIA PEXKUM XpaHEHHUSI.

N3meHeHus, IPOUCXOSIIHE B 3€PHE B IIPOLECCE XPAHEHMSI, 3aBUCT OT UCXOAHOTO KayecTa. Tak,
B 3epHe MIIEHUIBI copTa MUPOHOBCKasi-65, KIeHKoBHHA KOTOPOTO ciiadas, B Mpolecce XpaHeHHs B
HEPETYIHPYEMBIX YCIOBHAX OHA yxXyAmaercsi. Takoe 3epHO Jydllle XpaHUTh B OXJIAXKJEHHOM
COCTOSIHMH, MoKa3zarenb kadectBa MJIK Gonee crabuieH B TeueHue roga.

[pu anuTensHOM XpaHeHHH 3epHa 1eTIecO00pa3HO UCTIONB30BaTh PErYIHPYEMBbI TeMIIepaTypHbIi
PEXHM, MOCKOJIBKY B 9TOM CIIy4ae ero KaueCTBEHHbIE MoKa3aresl 0CTaloTcs 0oJiee cTaOMIIBHBIMH,
9YeM B YCIOBHUSIX OOBIMHOTO 3ePHOXPaHMIIUILA.
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BIIMAHUE ®AKTOPOB BbIPALUMBAHUA U ONMUTEJIbBHOCTHU
XPAHEHUA HA XXUW3HECMOCOBHOCTb 3EPHA AYMEHA
APOBOIO

A. B. BOBEP, O. 0. KOMAP

Hayuonanvuwiii ynusepcumem obuopecypcos u npupooonoib308anus YkpauHol

Abstract. An experiment was carried out during2009-2013 with the aim to study the effect of different farming
systems, soil tillage systems and storage duration on the viability dynamics of spring barley grains cultivated
according to industrial (control), ecological and biological farming systems, using differentiated tillage (control),
subsurface cultivation, moldboard-nonmoldboard and surface tillage. Grain samples were stored for 12 months in
linen bags in anuncontrolled environment (in a warchouse). It was determined that viability values of barley grains
increased during the storage in all the studied variants. In barley samples, which were cultivated according to
industrial and ecological farming systems, after 6 and 9 months of storage, the viability indicators met the requirements
of the standard for barley used for sowing and brewing purposes. No significant differences were noted in the
change of the viability of barley grown according to different farming and soil tillage systems in the process of
storage. However, the highest viability indicators were recorded by the barley grains cultivated according to the
industrial farming system and differentiated and moldboard-nonmoldboard tillage systems. The barley cultivated
according to the ecological farming system and differentiated and moldboard-nonmoldboardtillage systems recorded
slightly smaller viability valuese. The lowest indicators of viability were recorded by the barley grains cultivated
according to the biological farming system and differentiated and moldboard-nonmoldboard tillage systems.

Key words: Hordeum vulgare; Farming systems; Tillage systems; Spring barley; Storage duration; Viability

Pedepar. M3ydeHo BIusHIE Pa3HBIX CUCTEM 3eMIICIICIAS, CHCTEM OCHOBHOM 00padOTKH IOYBBI M JUTUTETHHO CTH
XpaHEHHs1, Ha JIMHAMHUKY JKH3HECTIOCOOHOCTH 3epHA SUMEHSI SIPOBOTO. JKCIIEPHUMEHTATIBHBIC HCCIIENO BAHUSI
BBINONHEHBI Ha npoTsikeHuu 2009—2013 rT., ¢ 3epHOM SIMMEHS SIPOBOTO, BHIPAILIEHHOTO MO MPOMBIIILJIEHHOM
(KOHTPOJIB ), IKOJIOT MYECKO, OMOJIOr MY eCKO CUCTEME 3eMJIE/IENHs M IIPH UCIIOJIb30BaHUH () hepeHIIMPOBaHHO M
(KOHTPOJIB ), TIJIO CKOPE3HO I, 0 TBAJIL HO-0€30 TBAIL HOM, TIOBEPXHO CTHO I 00pa0b0oTOK o4UBbI. OOpasIIbl 3epHA XPAHUITH
B TeueHHH 12 MecsIeB B HEperymMpyeMoi cpene (B YCIOBHAX CKIIAJCKUX MOMEIICHHH) B JIbHIHBIX MEIIKaX.
YCTaHOBJICHO, UTO TOKA3ATEIH KU3HECTIO COOHO CTH 3epHA TIMEHS BO BCEX HCCIIEYEMbIX BapHaHTaX B MPOIECCE
XpaHeHus: Bo3pactand. Kpome Toro, o0pasibl 3epHa siUMEHs, KOTOPbIC BBIPALIMBAIUCH C HCIMOJIb30BAHUEM
MPOMBIIIICHHO W 1 SKOJIOTHYECKO I CHCTEM 3eMITCICITHSL, TIO CJIe 6-TH U 9-TH MECSIIIEB XPaHEHHSI UMEIH TOKA3aTeI N
HKIB3HECTIOCOOHO CTH, KOTOPbIC 00eCTIeUurBATH TPEOO BAaHKSI CTAH/IAPTA TS HCIIOJH30 BAHKS 3epHA TUMEHSI Ha [0 CEBHbIC
U nUBOBapeHHbIe 1ed. CyIIECTBEHHBIX OTINYWIA B M3MEHEHHH JKM3HECTIOCOOHOCTH 3epHA SIUMEHSI SIPOBOTO
BBIPALIICHHOTO TIPH Pa3HBIX CHCTEMAX 3eMIICMICIHS U Pa3HBIX CHCTEMaX OCHOBHOM 00pabOTKH MOYBBI B IPOIIECCE
XpaHEeHHs He YCTaHOBJIeHO. OJIHAKO HAMBBICIIMMH ITOKA3ATEIIIMH KU3HECTIO COOHOCTH XapaKTepU30BaIOCh 3ePHO
S’'YMEHS, BBIPAIICHHOE TIPH MPOMBIIUICHHOW cucTeMe 3emieaenus U Tud hepeHInpoBaHHO U OTBAIBHO-
0e30TBaNBbHOM 00pabOTOK MOYBHL. He HAMHOTO MEHBIIIHE TIOKA3aTeI1 XKU3HECTIO COOHO CTH UMETIO 38PHO, KOTOPOe
BBIPALIMBAIIOCh TIPU SKOJIOTHYECKON CHCTEME 3eMITeICNHS U JU( P EepPEHIIMPOBAHHON 1 OTBATHLHO-0€30 TBATBHON
00pabOTOK MOYBBI. MEHbIIMMH TOKA3ATEAMH JKA3HECTIOCOOHOCTH XapaKTEPU30BATIOCH 3¢PHO, BBIPAIIICHHOE IPU
Ouonornueckoii cucreme 3emitenervs u aud G epeHIMpOBaHHO M U O TBAJTIBHO-0€30 TBAJIBHO M 00pabOTOK ITOUBEL.

KaroueBsie caoBa: Hordeum vulgare; Cuctemsl 3emienenst; CucTeMbl 00pab0TKHU MOYBEI; STUMEHb SIpOBOT;
JlrensHOCTH XpaHeHust; JKnzHecocoOHOCTh

BBEJAEHHUE

CoBpeMEHHOE HAIIPaBJICHUE PAa3BUTHS CEJILCKOTO XO3SHCTBA OTHOCHUTENLHO BHEIPEHUS MHTCH-
CHBHBIX TEXHOJIOTHH BO3JICIIBIBAHMS 36PHOBBIX KYJIETYD HAIIPABJICHHO Ha IMOJIYYCHUE BHICOKHX YPOXKACB
Ka4e€CTBEHHO M MpoayKIuK. JIUIIb IpH YCIOBUU, YTO TIOCEBHBIC M TEXHOJIOTHIECKUE [TOKA3ATeIIN OyIyT
OTBe4arb TPeOOBAaHUSIM CTaHIApPTa, MOXHO Oy/lIeT TOBOPUTh O BBICOKOU peaM3allMOHHON IICHE U
MOTPEOUTEIBCKOM Ka4€CTBE POM3BEIeHHOM npoaykiuu (Amumos, JI.H. 1995).

3epHO, KOTOpPOE MOCTYNAeT Ha XpaHeHHe, JOBOJIBHO Pa3HOe MO Ka4ecTBY U APYTHUM CBOWCTBAM.
3aja4a COCTOUT B TOM, YTOOBI MPABUIILHO OMPEACIUTh €r0 COCTOSHHME M HA B KOEM Cilydac He
JIOTTYCTUTh CHIKCHUS €0 IMPOJI0BOJIbCTBEHHBIX U 110 CEBHBIX KAaY€CTB B Tipoliecce XxpaHenus ([opiosa,
E.N. 1986).

[NoTepst KU3HECTIOCOOHOCTH — OJIMH W3 HauOOJiee NMIMPOKO HUCIOJIB3YEMbIX KPUTCPUCB OICHKH
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MOBPEXKIIEHUS 3epHa. JHEPTHS U CIOCOOHOCTH K IPOPACTAHHUIO SABIISTIOTCS OCHOBHBIMH ITOKA3aTEISIMU
W3MEHEHUsI Ka4eCTBa 3ePHA, KOTOPBIE OBICTPO pPEarupyroT Ha YCIOBUS €T0 XpaHEeHHSI.

[Nokazarenp >xu3HECTIO COOHOCTH 3€pHA, KOTOPBHIH HOPMHPYETCS A 3epHa TEXHHYECKOTO
Ha3HaueHUs, PeHa3HAYeHHOTO JJIsl IPOU3BOJCTBA COJIO/IA, IMBA, CITUPTA AOJDKEH UMETh 3HAYCHUSI
He MeHblIe 92 % a1 sUMeHs, KOTOPBIM BhIpalUBaeTcs Ha coJiof U 95 % — npu UCHOJIB30BaHUN €10
B TMBOBAPEHHOM IIPOM3BO/JICTBE.

CoxpaHeHHe BBICOKMX KaueCTBEHHBIX MOKa3aTesel 3epHa ssuMeHs BbI3bIBACT JIBOMHON MHTEpEC,
TaK KaK KaueCTBEHHBIE CeMEHa SIBISIIOTCS BAKHBIM (PaKTOPOM, KOTOPHIH 00yCIOBIMBAET MOTydeHHE
XOPOIIETO CTEONIOCTOS, a TAKKE MOJIyYEHHE MPOIYKIIMU C BEICOKOU MUIIEBOM IIEHHO CTHIO. YCIIOBHS,
KOTOPBIE COACHCTBYIOT COXPaHEHHIO 110 CEBHBIX KAY€CTB CEMSTH, 00YCIIOBIIMBAIOT TAKIKE H COXpaHEHHE
WM THUILIEBBIX U BKYCOBBIX cBOMCTB (CtperoBuy, O.A. 2003).

B 3epHe, kak 1 B KAKOM-JIOO YKUBOM OpTaHU3ME, [T0 CTOSTHHO TPOTEKAIOT CIIKHBIE OMOXHUMHUY ECKHEe
MpPOIECcChl, MHTEHCHBHO CTh KOTOPBIX 3aBUCHT OT YCJIOBHUH OKPYXAaloOIIeH Cpeabl — BIAKHOCTH,
TeMIeparyphbl, adpaiyu. B mapTusix 3epHa, 0 COOCHHO CBEXeyOPaHHOTO, IPOUCXOAST pa3Hble (prU3nKo-
OMOXMMUYECKHE MTPOLIECCHI, KOTOPHIE MOTYT MPUBECTH K YITYUIICHHIO HIIH YXYAILIEHHIO €T0 KauyecTBa
NpU XpaHeHWH. XOTsI 3epHO SUYMEHs XPaHWUTCS HAMHOTO JIy4lle MPOAYKTOB €ro mnepepadoTKH,
obecrieueHHe ero XpaHeHUs IPY HU3KOM YPOBHE NOTEPh HYKJAaeTcs B ONPECIICHHBIX TEOPETHUECKIX
3HAHMAX O CIOXKHBIX OMOXMMUYECKHX Tpolieccax, KOTOPbIE IPOUCXOAAT B 3€pHE, a TAKXKE YCIOBHI
ero xpanenus ([lonnpsros, I'N. 2013).

CoxpaHuTh 3epHO 0€3 MOTEPh M CHIKEHHUSI KaueCTBa TSAXKeJI0, IOTOMY UYTO OHO OJTHOBPEMEHHO
SIBJIIETCS KHUBBIM OPTaHU3MOM W OJarompusSTHON cpenoil Ui pa3BUTHA pa3HBIX MpelCcTaBHTENeH
MHKpPOOPTaHU3MOB, BpeAuTeNeH 1 0oJie3Hel, kieiel, rpei3yHoB (Kopenes, [.B. 1988).

3epHO, Kak JII0OOW KUBOH OPraHU3M, ABILUT M NPU 3TOM TEPsIETCS €ro Macca, MOBBIIIACTCS
TeMIeparypa 1 BIaKHOCTb. TakuM 00pa3oM, XpaHeHHE 3epHA BbI3BIBAET ONpEieTIeHHbIC TPYIHOCTH,
CBsI3aHHBIE C TIOTEpell ero Macchl U yXy/JIICHHEM KayecTBa.

OCHOBHBIM (haKTOPOM, KOTOPHIH OTIpEIeIIsieT HANPABICHHOCTh M HHTEHCHBHO CTh (PM3HUOJIOTHYE CKUX
U OMOXUMHUYECKHX TPOLECCOB BO BPEMsl XpaHEHHs 3€pPHA, €CTh €0 BIaXHOCTh. HO MOCKOIBKY
KH3HECTIOCOOHOCTh 3epHa 3aBUCUT HE TOJIBKO OT BJIAXKHOCTH, a H OT TeMIIeparypsl U adpainuu, TO
caMo 0ObeAMHEHHE ITUX TpeX (PAKTOPOB B KOHEYHOM HTOTE OTMPEENSET €0 COXPAHHO CTh.

VYenoBust XxpaHeHHs CEMEHHOTO U TIPOIOBOJILCTBEHHOTO 3epHA TYMEHs 00€CIIeYeHBI B TOM CITy4ae,
€CTIH JIbIXaHHe 3epHa MPOSIBISIETCS 0UEHb c1a0o0, a JUIsl TIOJTHOW ero COXPaHHOCTH HY)KHO BJIQXKHOCTh
MOHU3UTH K MUHUMYMY, YTO OyZIeT COIeHCTBOBATH COXPaHEHHUIO MIOJIHOH )KU3HECTIO COOHO CTH.

Lenpto wccenoBaHuii ObLIO M3YYeHHE BIMSHUS Pa3HBIX CHCTEM 3eMIICACIHS, CHCTEM OCHOBHOM
00paboTKY MOYBHI M ITIMTETBFHOCTH XPAHSHHS Ha TMHAMUKY YKU3HECTIOCOOHOCTH 3epHa sSTIMEHS SIPOBOTO.

MATEPHUAJ U METO/bI

HccnenoBanus mposoguiy Ha 6a3e naboparopuii Kaeapsl TEXHOIOTHH XpaHEeHHs, epepadoTKH
W CTaHJapTHU3alUu NPOAYKLUHH pacTeHueBoacTBa uM. npod. b.B. Jlecuka HanmonanpHoro
yHUBepcHUTeTa bropecypcos u npupoaonoszosanust (HYbull) Ykpaunsr.

Hccnenosanu 3epHO ssuMeHs sipoBoro yposkast 2009—-2012 rr., BeIpalieHHOE NP MPOMBIIIITIEHHOH
(KOHTPOJIB), IKOJOTHUECKOH, OMOJIOTHYECKON cHcTeM 3emuiefienus U npu auddepeHInpoBaHHOM
(KOHTPOJTB), TIIOCKOPE3HOM, OTBAITBHO-0€30 TBAIBHO M, TIOBEPXHOCTHOM 00pa0OTKE MOYBHI HA OTIBITHBIX
ydacTKaxX CTallMOHApHOIo ombiTa Kadeapsl 3emiienenus u repoosiorun B BII HYbull Ykpaunst
“ArpoHoMmuuYecKasi OTIBITHAS CTAHIUS .

HccnenoBanHble crCTEMBI 3eMJIeeNHs OTIANYAINCH pecypcHbIM obecrniedenneM. [Ipu mpombii-
JICHHO# cucTeMe (KOHTPOJIb) Ha TeKTap MalllHU B ceB0000opoTe BHOCHM 12 T opranmdeckux u 300 kr
JEWCTBYIOIIETO BELIeCTBa MUHEPAJIBHBIX YAOOPEHHH, a 3alIUTy [0CEBOB OCYILECTBISIIHN TPOMBIII-
JICHHBIMHU II€CTULIUAaMU. B sxonornueckoi MOZACIN MPUOPUTCTHBIMU CPEACTBAMU CITYKUJIU OpraHun-
YeCcKHe yoopeHust 24 1/ra, MUHEp alTbHBIC BHO CWIH 110 150 Kr/Ta, a 10 CeBbI 3alUINAI OHOJIOTHY €CKUMU
CpeaAcCTBaMU W MPOMBINUIICHHBIMHA TMECTULUAAMU TTO KPUTCPUIO IKOJIOT0-3KOHOMUYCCKOIO IOpora
YHCJIEHHOCTH BPEAHBIX OPTaHM3MOB. BrosorHyecKylo Mojenb CUCTEMBbI 3eMiieienst Oblio obec-
MEYECHO JINIITb BO3MOXXHOH HOPMOW OpraHnvecKuX y100peHuii 24 T Ha reKTap MaliH1 B CEBOOOOpoOTe,
a 3allIUTY IMOCCBOB BBIIIOJJIHAJIN JIUIIb 6I/IOHOI‘I/I‘IGCKI/IMI/I CpeacTBamMu.
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[NepeuncnenHrple BapraHThl peCypCHOTO 00eCTieueH sl NCCiIe0BaHbl Ha JOHE YEThIPEX BAPHAHTOB
OCHOBHOU 00paboTku Mo4BHl B ceBoobopoTe. uddepenmpoBannas obpaboTka (KOHTPOIb)
o0benrHsIIa MPOBEICHHUE 3a POTAIMIO IECTH BCIAIIEK, IByX TIOBEPXHOCTHBIX 00paOb0TOK TUCKOBBIMH
00pOHaMU TIOJ1 TMIIIEHHUITY 03UMYIO 10 CJIe TOpoXa M KyKYpy3bl Ha CHIIOC, M TUIO CKOPE3HOH 00paboTKH
TOJT TYMEHB ITOCJIE CaXapHOH CBEKIbL BapuaHT 11710 CKOpe3HOH 0CHOBHOM 00pab0TKH ITOYBBI 3aKITFOUYAIICS
B BBINIOJIHEHHH T10]] BCE KYJIBTYPBI CEBOOOOPOTA IO CKOPE3HOTO PHIXJICHUsSI, KpOME yKa3aHHBIX TOJIeH
MIIEHHIBI 03UMOH, TJe 00pabarbBaIM MMOYBY JUCKOBBIMU OOpoHamu. B BapuaHTe OTBaJIBHO-
0€30TBAILHON OCHOBHOM 00pabOTKH MOYBHI 32 POTAIMIO MPOBOIWIIHN JIBE BCIAIIKH MO/ CAXapHYIO
CBCKIIY APYCHBIMHU IUTyTaMH, IISITh IUI0 CKOPE3HBIX pI)IXJ'IeHI/II\/‘I u Z[I/ICKOBaHI/II\/‘I TMMOYBbI B YKa3aHHBIX IMOJIAX
MO 03UMYIO MIIEHHITY. BapraHT oBepXHOCTHON 00pabOTKH MOYBHI B CEBOOOOPOTE O CYLIECTBIISIIN
Ha n1yOuHy 8—10 cM THCKOBBIMU OOPOHAMH O BCE KYIBTYPBHI.

OO0pasipl 3epHa XpaHWIM B TeUCHHE 12 MecslLeB NMpPU HEPErylmMpoBaHHOU cpefe (B YCIOBHUSIX
CKJIQJICKUX TIOMEIIEeHH) B JIbHSHBIX Melnkax. [lepes 3akiagpiBaHieM Ha XpaHEHHE 00paslioB 3epHa
u depe3 Kaxabie 1, 3, 6, 9 u 12 Mecs1ieB 3a BCEMH BapUaHTaMH OTPEICIISIN JKU3HECTIOCOOHOCTh
TeTpo3aibHuM MetonoM (Casuyk, H.T. 2005).

PE3VJIBTATBI 1 OBCYXJIEHUS

AHaM3Upys KU3HECTIOCOOHOCTh 3epHA SIUMEHS SPOBOTO, BBIPALICHHOTO MPH PA3HBIX CHCTEMax
3eMJICNIeIINS U PasHbIX CHCTEMaX OCHOBHOW OOpPaOOTKU MOYBBI MOYKHO OTMETHTh, YTO HCCICIyeMbIC
00pa31ibl BO BpeMsi BCEro NMepro/ia XpaHeH s TIO BTN K H3HECTIOCOOHOCTh. KpoMme Toro, 00pasiibl 3epHa
STAMEHS B TIEPUOJT 6-TH U 9-TH MECSIICB MMEJTH MOKA3aTe/IH XKU3HE CIIOCOOHO CTH, KOTOPBIE 00€ CIIeI UBATH
TpeOOBaHKs CTaHIAPTA [Isl KCTIOJIb30BAHUS 3epHA SYMEHS Ha M0CEBHBIC 1 MMBOBapeHHbIe e (Puc. 1).

HpOBCZ[eHHI)IMI/I HUCCIICAOBAaHUAMU OTMEUYCHA YC€TKAasA 3aKOHOMEPHOCTDH, KOTOpAad YKa3bIBACT Ha
IIOBBIIICHUEC )KI/I3H€CHOCO6HOCTI/I 3€pHA AYMCHA APOBOI0 B CBA3U C NJIMTCIIBHOCTBIO €0 XpaHCHUA.
HpI/I 3TOM Ha6JHO[[aCTC§I HE CyHIC€CTBCHHAA CBA3b MCXKY YCJIOBHUAMU BbIpalllUBAHUA U ) KU3HECIIO CO6-
HOCTHIO. TaK, Mpy 6-TH MECTYHOM XpaHSHUH 00Pa3IoB 3epHa SYMEHS SIPOBOTO B YCIOBHSX HEPETyIU-
POBAHHOTO TEMIIEPATYPHOTO PEKKUMA, BBIPAIIECHHBIX IPYU NPOMBIILIEHHON CUCTEME 3EMIJIEIEIHS
(xoHTpOJIB) U nuddepeHpoBaHHON 00paboTKe MOUBHI, KHU3HECIIO COOHOCTh MOBBICHIAach Ha 23 %
CPaBHHUTENBHO C MCXOIHBIM 3HaueHueM (Puc. 1). B oOpasiiax 3epHa suMeHsl, KOTOPOE BBIPALIIMBAIOCh
MPH IO CKOPE3HO# 00paboTKe MOYBHI, )KU3HECTIO COOHOCTh TIOBBICKIIACh Ha 26 %, OTBaIbHO-0€30T-
BaJIbHOM — 25 % 1 moBepxHO CTHOM — 28 % CpaBHUTENBHO C MCXOHBIM 3HAUE€HUEM.

Ecnu aHanm3upoBaTh W3MEHEHHS KU3HECIIOCOOHOCTH 00pa3loB 3epHa SYMEHs SPOBOTO IMPH
XPaHEHUH Ha MPOTHKEHUH OJHOTO T0/1a B YCIOBUAX HEPETYIMPOBAHHOTO TEMIIEPATYPHOTO PEXKUMA,
BBIPAIIEHHBIX TIPU MPOMBIIIJICHHON cUcTeMe 3eMienenus (KOHTPOJib) U auddep eHInp 0BaHHOM
00paboTKe MMOYBHI, )KU3HECIIO COOHO CTh MOBBICKIIACH Ha 17 % CpaBHHUTENBHO C HCXOIHBIM 3HAYCHUEM
(Puc. 1). B oOpasiax 3epHa sitaMeHs1, KOTOPOE BBIPALINBAJIOCh IPH TLUIO0 CKOPE3HOH 00padOTKe MOYBHI,
YKU3HECTIOCOOHOCTD MOBBICHIACK Ha 22 %, 0TBaibHO-0e30TBaIbHOM — 20 % 1 moBepXHOCTHOM — 25 %
CpaBHUTCIIBHO C UCXOOHBIM 3HAYCHUCM.

ITpu 6-Tr MecsTYHOM XpaHeHUH 00PA3LIOB 3ePHA STIMEHSI SPOBOT'0 B YCIIOBHSIX XPaHWIHILA, BHIPAIIICHHOTO
MPY YKOJIOTHUECKOM crucTemMe 3emiienevst 1 ud hep eHIIMPOBaHHON 00padOTKe MOYBBI KU3HECTIO COOHOCTh
NoBbIcHIIACh Ha 31 % cpaBHUTENBHO ¢ UCXOHBM 3HaueHHeM (Puc. 1). B oOpasiiax 3epHa suMeHs1, KOTopoe
BBIPAILIMBAJIOCh [PH TIVI0 CKOPE3HOI 00 pabOTKe MOYBBI, KU3HECTIO COOHOCTh MOBBICHIIACH Ha 32 %, O TBALHO-
6e3oTBanbHOM — 27 % 1 moBepXHOCTHOU — 34 % CpaBHUTENHLHO C UCXOMHBIM 3HAYECHHEM.

Ecim aHanmm3upoBaTh M3MEHEHUs! )KU3HECTIO COOHOCTH 00Pa3IoB 3epHa TYMEHS IPOBOTO IIPH XPaHSHHUH
Ha MPOTSHKSHUH 12-TH MECSILICB B YCJIOBHSX HEPETYIMPOBAHHOTO TEMIICPATYPHOTO PEKMMa, BHIPAIIICHHBIX
TP SKOJIOTHIECKOM CHCTEME 3eMJIeIENs U TH(PepEHIMPOBAHHOM 00pabOTKE MOYBBIL, JKH3HECTIOCOOHOCTh
MOBBICHJIACH Ha 27 % CpaBHUTEIBHO C UCXOHBM 3HaueHueM (Puc. 1). B oOpasiiax 3epHa suMeHs1, KOTopoe
BBIPAILIMBAJIOCh [PH TIJI0 CKOPE3HOI 00 pabOTKE MOYBBI, KU3HECTIOCOOHOCTh MOBBICHIIACH Ha 26 %0, O TBATLHO-
Oe30TBaNbHOM — 23 % 1 MOBEPXHOCTHOU — 28 % CpaBHUTENHHO C UCXOMHBIM 3HAYECHHEM.

[locne 6-Tu MecsilieB XpaHeHUss 00pa3lOB 3epHA SYMEHS SIPOBOTO B YCJIOBHSIX XpaHWIMINA,
BBIPAIIEHHOTO IMPX OHUOJIOTHYECKOM crcTeMe 3emiieierms U qudpepeHimpoBanHO i 00paboTKe TIOYBHI
YKU3HECTIO COOHO CTh IOBBICHIACK Ha 33 % CpaBHUTEIILHO ¢ MCXOHBIM 3HaYeHHeM (Puc.1). B oOpasiax
3epHa SYMEHS, KOTOPOE BHIPAIIMBAJIOCH IPH IJI0 CKOPE3HOUM 00pabOTKE MOUBBI, dKU3HECIIO COOHO CTh
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Pucynoxk 1. /[unamuxa dmcuznecnocobHOCmuU 3epHA SUMEHs SIP068020 8bIPAUCHHO20 NPU
PA3HBIX CUCTEMAX 3eMAe0enuss U PA3HbIX CUCEMAX OCHOBHOU 0OpaAbOmMKU NOUEblL 8
npoyecce XpameHus.

1 — macpepennupoBanHas 00paboTKa; 2 — IIIOCKOpe3Hast 00paboTKa; 3 — 0OTBAIbHO-0e30TBAIbHAS 00paboTKa; 4

— MOBEPXHOCTHAast 00paboTKa

noBeicwIach Ha 33 %, oTBaJIbHO-0e30TBaNIbHON — 30 % M MOBEPXHOCTHOU — 36 % CPaBHUTEIILHO C
HUCXOAHBIM 3HAYCHUECM.

Ecnn ananmizup oBaTh M3MEHEHHS JKH3HECTIO COOHOCTH 00Pa30B 3ePHa STUMEHS SIPOBOTO TPH XpaHESHUH
Ha PO TSHKEHHH | 2-TH MECSIIEB B YCIIOBHSX HEPETYIMPOBAHHOTO TEMIIEPATYPHOTO PEXHMA, BHIPAILICHHBIX
TPH OMOJIOTHY €CKO I CUCTEME 3eMITeNeNus U i epeHITPOBaHHON 00pabOTKeE MOYBHI, KU3HECIIO COOHO CTh
TMOBBICHJIACH Ha 28 % CpaBHUTEIBHO C UCXOHBM 3HaueHHeM (Puc. 1). B oOpasiiax 3epHa suMeHs1, KOTopoe
BBIPAIMBATIOCH 32 IUI0 CKOPE3HOH 00pab0TKH MOYBBI JKU3HE CII0 COOHO CTh OBBIcHIAck Ha 30 %, OTBaIBHO-
Oe30TBaNbHOM — 26 % ¥ MOBEPXHOCTHOU — 32 % CpaBHUTEIHLHO C UCXOMHBIM 3HAYECHHEM.

KoppensiinoHHsIi aHaIn3 mokaszall, YTo MEX]y CIIO COOHO CTHIO K MPOPACTAHHIO M )KU3HECTIO CO0-
HOCTBIO 3epHa SUMEHS IPOBOTO B MPOIECCE XPAaHEHHS CYIIECTBYET TecHast CBsi3b. KoppemnsinoHHbIH
aHaJiM3 MOATBEPAMI MPSAMYIO CHUIBHYIO KOPPEIAHUI0 CoCcoOHOCTH K mpopacTanuio (y) H
*’u3HecnocooHoctu (x), R=0,96 ¢ ypaBaenuem perpeccun y=0,7474x+31,329.

BbIBO/IbI

INoxa3atenu >KU3HECIOCOOHOCTH 3epHa SUMEHS, IPU BCEX UCCIEAYEMBIX BApUAHTaX, B IIPOIECCE
XpaHeHus1 Bo3pactanu. Kpome Toro, oOpasisl 3epHa SiUMEHs, KOTOPbBIE BBHIPAIIMBAIIMCH MPHU
MIPOMBIIIJIEHHOMN U 3KOJIOTHYECKON CHCTeMax 3eMIIeAeNus, mocie 6-TH U 9-TH MecsaleB XpaHeHus,
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MMeEJIM TI0Ka3aTelil KU3HECIO COOHOCTH, KOTOphIe 00ecreunBail TpeOOBaHUS CTaHaapTa IS
MCTIOJIb30BAHUs 3epHA SIUMEHS Ha TIOCEBHBIC M MUBOBAPEHHBIC 1IEIH.

Cy1ecTBEHHBIX OTJIMYMI B I3MEHEHHUH JKH3HECIIOCOOHOCTH 3epHA SIUMEHSI SIPOBOTO, BBIPAIIIEHHOTO
NPHU pa3HbIX CUCTEMaX 3eMJICIICIINS M PAa3HBIX CHCTEMaX OCHOBHOHM 00pa0OTKH MOYBHI B TMPOLECCE
XpaHeHUs He yCTaHOBJIEeHO. OTHAKO HAMBBICIIUMHM MOKA3aTeIISIMH JKHU3HECIIO COOHOCTH B IpoIiecce
XpaHEHHsI XapaKTePH30BaJIOCh 3EPHO STUMEHS, BBIPALIICHHOE ITPU POMBIIUICHHO CUCTEME 3eMJIC/ICIHS
u auddepeHIPOBaHHON U OTBaIbHO-0e30TBAIBHON 00paboTke MoYBEl. He HaMHOTO MeHblne
MOKa3aTesH )KU3HEeCO COOHOCTH B MPOIIECCEe XPAHCHUSI IMEJIO 3€PHO, KOTOPOE BBIPAIIMBAIIOCH TIPH
9KOJIOTHYECKOM cucTeMe 3emiieniesius u iudpepeHImpoBaHHON 1 OTBAJIbHO-0€30 TBAJILHO M 00paboTKe
MOYBbL. MEHBIINMH MOKa3aTeSIMU )KU3HECTIOCOOHOCTH BO BPEMsI XpaHEHHUS XapaKTepH30BAIOCh 3¢pHO,
BBIpAIIEHHOE NPH OMOJIOTUYECKOM cucTeMe 3emuteenus U auddepeHIMpPOBaHHONW U OTBAIbHO-
0e30TBAIBHOM 00pabOTKE MOYBHI
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QPPEKTUBHOCTb NPUMEHEHUA BUOINPEMNAPATOB HA
’MMePUOAX NMOACONMHEYHUKA B CTEMNUW YKPAUHbDI

10. H. TKAJINY, M. II. HUIIEHKO

I'Y Uncmumym cenvcxoeo xo3aticmea cmennoti 3onvl HAAH Ykpaunot

Abstract. The paper presents the results of field studies on the effect of seed treatment with the bacterial
preparations Diazofit, CL-9, Phosphoenterin + Diazofit and the plant growth regulator Vympel on the productivity
of three sunflower hybrids from different morphological groups (Yason, Zorepad and Kyi). The experimental
studies were carried out in 2011-2013 on common loamy chernozem according to the method proposed by B.A.
Dospekhov. Microbiological agents had a positive effect on yield components of all sunflower hybrids. Seed
size, seed weight per head and the specific weight of seeds in the total mass of plants were progressively
increasing during all the years of studies. Yield increases by the use of the biopreparations constituted: 0.18 - 0.27
t/ha (Kyi); 0.23 - 0.25 t/ha(Yason); 0.18-0.38 t/ha (Zorepad).

Key words: Helianthus annuus; Hybrids; Seed treatment; Bacterial preparations; Plant growth regulators;
Crop yield; Yield components

Pedepar. [IpuBeneHbl pe3yIbTaThl MOJEBBIX HCCICAOBAHMN BIHAHHS 00pabOTKH CeMsH OuOIpenaparaMu
Juazodur, KJI - 9, Dochosnrtepun + [[nazodut u perysiTopoM pocra pacTeHnii BeiMmes Ha NpoayKTHBHO CTh
TPEX THOPUIOB MOICOTHEYHHKA pa3HBIX Mopdomornueckux rpym (Scon, Kuit u 3openan). JxcnepuMeHTaTbHBIC
rcceioBanusl BRITOMHUH B TedeHne 201 1-2013 rr. Ha yepHO3EME 0 OBIKHOBEHHOM JIETKO CYTIIMHACTOM IO METOITUKE
B.A. JloctiexoBa. [To BceM ruOpraaM MUKpoOHOIOTMYECKHE TIPETIapaThl IMOJIOXKUTEIBHO BIMSII Ha CTPYKTYPHBIE
SIIEMEHTBI YPOXKasi OICOTHEYHHUKA. YBEINUHUBAIUCH BO BCE TOMIBI HCCIICMOBAHUI KPYITHO CTh CEMSIH, Macca ero ¢
KOP3WHKH, YIENbHBIA BeC CeMsiH B 00Iieil Macce pacteHuid. [IpubaBka ypoxKaifHOCTH CeMsSH OT MPUMCHEHHSI
ouonpenaparos cocrapmia: 0,18 - 0,27 1/ra (Kuit); 0,23 - 0,25 1/ra (con); 0,18 - 0,38 1/ra (3opemnan)

Knarwouesnie cnoBa: Helianthus annuus; I'nopunsr; O6paboTka cemsiH; baktepnanbHble npenapaTsl;
Perynaropsl pocra pactenuil; YpoxxaitHo cts; KoMnoHeHTsI ypoxas

BBEJAEHHUE

OZ[HI/IM U3 BaXKHEHUIIHUX DJIEMEHTOB ArpOTEXHUKNU BO3ACILIBAHUA IMOJCOJHCYHUKA SABIIACTCA
panroHajIbHOE IPUMEHEHHE PETYJIATOPOB POCTa, OHOTIPEnaparoB, KOTOPHIE CIIO COOHBI (PUKCUPOBATh
a30T U3 BO3/1yXa U MOOMIM30Bark ()0 chOPHBIC COSAMHEHHUS, YTO 00ECIICUMBACT yMEHBIIIEHHE pacXo/1a
MUHEpPaJbHBIX yIOOpEHHH M pealn3alrio TeHETHIEeCKOro MOTeHIHala ypOoKaifHOCTH THOPUIOB
(Anamens, ©.®. 1999; Cerrnuk, B.IL 2002).

CaMbIM JIeIIEBBIM CIIOCOOOM BHECEHHSI MUKPOOHOJIOTHYECKUX MPETaparoB sIBIsieTcs1 00paboTKa ceMsiH
(nHOK YIS ). CTUMYISILIMSL POCTa PACTEHHH MOXKET OCYHISCTBIISITHCS HEMOCPEACTBEHHO IMyTEM
BBIIABJIMBAHUSI TATOT€HHBIX MUKPOOPTaHM3MOB 13 pu3o ceprl kopHel ([Tarpika, B.d. 2004; Mopryw, B.,
Ko, C. 2007). Ocoboro BHUMaHHS 3aCITy>KUBAIOT HICCIIEA0BAHNSI 10 OMOJIOTH3AIMH MATAHKS TIOJICOJTHETHNKA
(hochopoM, HHOKYIISIIUS MUKO PU3HBIME FPpHOaMH, CO3IaHKIE YCIIOBUIA 1S akTuBu3aimu (o cara. Takue
MHKPOOHBIE MPENaparhl Crio COOHbI TPAHC(OPMHUPOBATH TPYAHOPACTBOPUMBIE OPTAaHMYECKHIE U MUHED ATTbHBIC
coenmHenus (ocdopa B GopMbl, KOTOpHIE Jierko ycBauBarotcs pactenusmu (Tomakosa, JI.M. 2006).

MATEPHUAJI U METO/bI

B ombITax n3ydan peakipro CKOp OCIesioro HU3Kopo ciioro rudpuia Kuit, cperHepaHHero BEICOKOPO CII0TO
ruopuna SIcoH u cpeanecnenoro rudpuaa 3opemna Ha OakTepuaibHble npernaparst auasopur, KIT - 9,
OounoxomrIuieke (aua3odut+ hochosHTepun), myrem 00pabOTKH CEMSTH HEMTOCPEICTBEHHO B JICHB I10 CERA.
Taroke oiHUM M3 BapuaHTOB onbita Ob11o0 BHecenue N, P nokanbho npu nocese. [penapatel quazodur
n KJI-9 cnocoOcTByIOT HAKOTIICHUIO a30Ta U PacTIpeAeISIIOT TTIOTPEOieHHE ero Ha BECh BEreTallMOHHBIN
Tniepro] ozicoNHedHUKa. Do chosHTEPHH CTI0 COOCTBYET UCTOIH30BAHHIO HEO CBOSHHBIX IPE/II €CTBEHHUKOM
(o chOpHBIX U TPYATHOIO CTYIMHBIX ()0 C(HaTOB MOYBKL, YTO MO3BOJIIET OOJIEE TIOJIHO PEATU30BATh [0 TCHIIHAT
rudpuza, yaydInTh KauecTBO ceMsiH. [Ipyrum QakTopom ObUIO ONPBICKUBAHHE PETYISATOPOM POCTa
Bemmen (0,5 si/ra) B hase 3-4 nap JMCTEEB MOJCOTHEUHHUKA.

Onrrel npoBo o metouke b. A. Jlocniexosa B OOO “ThruneBomaueckoe” HoBoMockoBCKoro paiioHa
Huenpornerposckoii oomactu B 2011-2013 rr. [louBa OMBITHOTO y4yacTKa YepHO3eM OOBIKHOBEHHBIH



10. . Teanuy, M. I1. Huyenro. ek THBHOCTL IPUMe He HUsi MONPenapaToB Ha rudPu/1ax N0/ICOHeYHUKA B CTeNH YKpaunsbl (2/-24)

22 Stiinta agricola, nr. 1 (2014)

nierko cyrmHUCTBIN. Comeprkanue rymyca ““ 4,8 %. [IpenecTBeHHIK MOJCOTHETHIKA “ TIICHHUITA 03UMast
noclie Kykypy3bl. O0paboTka o4 sl “muckoBanve Y/1A - 4,5 B J1Ba ciiefia 1o clie pe/IieCTBeHHNKA, O CCHHSIS
Beranika Ha 25 - 27 cM, paHHeBECEHHee OOPOHOBAHUE U TIPEITNIO CEBHASI KYJIBTUBAIMS HA Ty OUHY 7 - 8 CM, 110]T
KOTOPYFO BHOCHJIV TOYBEHHBIN repOut xapHec (2,5 11/ra). Cestm MoICOTHEY HUK, COOTBETCTBEHHO rojiaM
1 mas, 3 mast u 5 mas cesuikoii BEI'A - 8. ['ycroty cTostHus pacteruii popMUpoBau BpydHyO ““57 ThIC. /Ta.
Cemena npoTparivBaiM 3a 2 - 3 HEIENH JI0 MoceBa npenaparoM jeposan (1,5 i/ra).

Lenb uccnenoBanuii — oeHUTH P PEKTHBHOCTH MPENNOCEBHON OaKTepU3alii CEMSIH MUKPOOP-
raHU3MaMH Pa3HOTO (PYHKIMOHAIBHOTO ICHCTBHUSI COBMECTHO ¢ 00pabOTKON BETETHPYIOIINX PACTCHHIA
CTUMYJIATOPOM pOCTa B COBPCMCHHBLIX TEXHOJIOTHUAX BbIpalllMBaHUA IMOJCOJIHCYHHUKA B YCJIOBHAX
ceBepHOil CTenu YKpavHbl.

PE3VJIBTATBI 1 OBCYXJIEHUS

B roawl npoBeaeHUs HMCCIeNOBaHUI MOTOAHBIE YCJIOBUSA OBbIIM HeOJNAaronmpusATHHIMU. 3a
Beretaronueie nepuonasl B 2011 u 2013 1 Bemano mo 143 mm ocankos, B 2012 - 118 MM, npu
cpenneronoBoii Hopme 237 mM. B 2011 u 2013 rogax pacnpezenieHne ux ObUI0 ONTUMAIBHBIM JIJIS
noncofiHeyHuKa, aB 2012 1 - 53,4 % Beimano B aze xenro “OypbIX KOP3UHOK M OHU ObUTH Hed (P pexTHB-
HBIMHU. DTO OTPHUIATENBHO CKa3aI0Ch Ha YpOKalfHOCTH MOJICOTHEYHHKA. bronpenapatsl npakTHYeCKH
He TIOBJIMSUM Ha TEMIIBI pa3BUTHs pacTeHni. PazHuiia Habmonanack b Mex 1y rudpunamu. [leproa
Bereraiuu ruopuna Kuii 6suta B cpenaem 113 cytok, Scona - 118, a 3openana - 124. CymiecTBeHHO
TOBJIUSLITH TIP€TIaPaThl HA POCT JIMCTOBOM OBepXHOCTh pacteruii (Tao. 1). OcoOeHHO TOJI0KUTEIBHBIC
pe3ynbrarel HaOmonaMuch npu o00padotku cemssH KJI -9 u OuokomruiekcoMm (nuazodurt +
(docdosnTepun). CpeHss IO JIMCTHEB HA PACTEHUHU U MX BBICOTA 371€Ch 110 THOPUIaM COCTAaBUIIH
47,3 - 68,2 cml u 178 - 192 cm, a Ha koHTpOJIE 45,6 - 62,8 cMmI 1 142 - 176 cm. Beimie (172 - 192 cm)
ObuTH pacTeHus rTOpuIa SIcoH, a GOIBIIYIO IIOMIAb JIUCTHEB UMel ruopua 3openan. CKopo crienblii
ruOpua Kuif mo »TuM moxazarensiM okazaicsi Ha TpeTbeM Mecte. Ha OakTepuanbHble mpenapaThl
nydine pearupoBan rudpun Scon. Ognako no rubpuay Kuit HaOmromanack camasi BbICOKas
WHTEHCUBHOCTB IPUPOCTA BHICOTHL, INCTOBOW MMOBEPXHOCTH U Macchl pacTeHui. Tak, mpupocT Macchl
OJTHOTO pacTeHus 10 (a3bl BeTeHHUs 0T OnonpenaparoB mo Tndbpuay Kuii cocrasun: 16,5%, Scony “
14,4%; 3openany - 14,7%. Bplme 6noMeTpudecKue nokKa3aresid 0Ka3aauch U 10 IPYTUM H3y4aeMbIM
napamerpam. CpemHss cyxas Macca pacTeHH MaKCUMallbHOM Obuta y rubpuaa 3openan u SIcoH —
194 u 197 1, a Haumensblel y Kust — 156 1, 4TO onpenesiioch TeHETUYECKUMHU 0COOCHHO CTMU
rHOPUIOB. DTOT TOKa3are)ib OKAa3aJiCs BBICOKMM M IPHU KCIOJL30BaHuK yaoopenuit N15 P15. Ilo

Ta6auua 1. Bausnue 6akmepuaibHbix npenapamos Ha bicomy, NAOWAdb JUCMbES, CYXVIO
maccy pacmeHnus noOCOTHeYHUKa 6 aze yeemenus (cpeduee 3a 2011-2013 2z.)

BapuanTsl Bbicora pactenns, cm | Ilnomans smcra, cm? (;);)é:;elﬂn;ic’cra
Kwnit
KonTtponn 148 47,3 127
Jnazobut 158 63,3 149
KJI-9 154 48,9 156
JuazoduTt + hochmuTepuH 155 49,6 153
NisPys 151 48,9 150
Scon
KonTtponn 171 50,2 178
Jwazodur 178 57,6 209
KJI-9 192 61,8 230
Jwmazodut + pochoHTEpHH 189 62,8 235
Nis Pis 186 60,9 190
3opemnarn
KonTpois 176 62,3 188
Juazodut 183 66,7 224
KJI-9 180 65,0 238
JuazoduTt + pochmuTepuH 183 66,2 246
N 5P s 182 68,5 242
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BCEM TMOpHUIaM MHUKPOOHOJIOTHY ECKHE TP erapaThl MOJIOKHUTEIBHO BIIMSUIA Ha CTPYKTYPHBIC DJIEMEHTBI
ypOXKasi TOJICOJTHEUHHKA. YBEIMYMBAIUCH BO BCE TOJbI KPYITHOCTh CEMSIH, Macca ero ¢ KOP3UHKH,
YACIBHBIN BEC CeMSIH B 00111ei Macce pacrenuii. Tak, eciu B cpenaeM 3a 2011 - 2013 rr. Ha KOHTpoOJIE
Macca ceMsiH ¢ pacTeHHs paBHsuiach y Tubpuaa Kuii - 43,8 1, To npu nprMeHeHu: npenaparos - 48,6
- 58,6 1, y ruopuna fcoH, cootBercTBeHHoO - 47,3 u 47,5 — 50,6 T, 3openaga — 52,1 r u 55,1-58,9 . Ha
5-9 % yBenmuuuBaIach KPymHOCTh CeMsiH, Ha 1,8-4,4 a0COIOTHBIX MTPOIIEHTOB - BBIXOJ CEMSIH.

Pazmrunast 3phekTHBHO CTh npenaparoB HabrOIAIach 1Mo rojam uruopuaam. B 2011 1. va rubpue
Kuit npumenenne nuazodura crocoOcTBOBAIO OBHIIICHUIO MacChl CeMSH ¢ KOp3MHKY Ha 15%, KJI -
9 - Ha 8 %, ouokomruiekca (nuazodur + dpochosnrepun) Ha 7 %. Y tuOpuna SICOH BHICOKUIN BBIXO]
Mmacchl cemsiH (11%) 3adukcupoBan npu oOpadboTtke KJI-9 |, Ha 2% MeHble OMOKOMIUIEKCA H elle
MeHblie (5%) ot nuazodura. AHAJIOTUYHAS 3aKOHOMEPHO CTh HAOJIIOMAeTCs U TI0 THOpHTY 30pera.
[pumenenne nuasodura Ha rubpuae Kuit mowicuio Maccy cemMsiH ¢ kop3uHkH Ha 12,8 %, KJI -9 na
10,0 %, 6uokomrutekca - 11,4 %, y Slcona coorBerctBenHo Ha 9,3 %, 13,5u 13,3 %, 3openana - 4,7,
16,61 19,3 %. AnanormyasiMu 6buTH 3TH okazares ¥ B 2012 — 2013 rr. Cpenu n3ydaeMbIx THOPHIOB
MIPY OJTMHAKOBOM I'yCTOTE - 57 ThIC. pact./ra 0oJiee PO yKTUBHBIME ObLIM PacTeHUs TMOpHa 30pena.
CeMeHa 3/1eCh IMEITU U HU3KYIO JTy39KUCTOCTh - 22,3-24,5 % , uT0 00eCceYnio BEICOKYIO MacIMIHOCTb.

Cpenu rubpuoB GosIbiiiee CyMMapHOE BOIOTIOTPEOIeHHE BBITBIICHO Y 3opemnana - 2933-3330 m*/ra,
MeHblee - 2421-2042 mi/ra y cropocnenoro Kus. [Tpu stom B 2012 . a¢dexTrBHEE TIOUBEHHBIE 3aMaChl
pacxomoBaiiock rudpumom Kuit. Koaddurment Bogonotpedienus y vero coctasii 1330-1418 m*/t, uro
Ha 12,2-14,5 % wmensine, uem y Slcona u 3openana . B 2011 u 2012 . k03¢ purmeHT BomonoTpedieH s
0601 MenbTM Y 3openana — 800-1052 m*/1. Cpeayt MEKPOOHBIX MPEMNaparoB MO 3TOMY TOKa3areiio B
OOJIBIIMHCTBE JIET JIydIlnM okazaics 1o ruopuny Kuii — KJI -9, 3openany u Slcony - OrokoMILIeKe.

B roapl npoBeieHUs OTBITOB MOJICOJHEYHUK HE CTpajai OT OOJIe3HEH, YTO ONpEeNelsioch He
TOJIBKO T€HETHYEeCKOM YCTOI\/‘I‘H/IBO CTbIO I‘I/I6pI/IZ[OB, a 1 3aCyIJIMBO CTHhIO BETCTAIIMOHHBIX NIEPHUOJ0B,
KOTOpBIE COMPOBOXKIAINCH BEICOKUMU TeMIieparypamu Bo3ayxa - 30- 35 °C, 4o TopMO31IIo pa3BUTHE
00Je3Hel. X0Ts B OCeBaX MOYKHO OBUIO HAWTH OTAEbHBIE PACTEHHUS, TOPayKEHHBIE POMO30M, Oenoit
U CEPOY THWISIMH, P3KaBUMHOM.

OCOOCHHOCTH pocTa U Pa3BHUTHs PACTEHHI MOJCOJHEUHHKA MOJ JeHCTBHEM OaKTepUaTbHBIX
MperapaToB CKa3akch Ha ypoxkaiHocTu cemsiH (Taoum. 2).

[pu onprickuBaHMM TIOZICONHEYHYKA B (pase 3-4 map BeiMIiesiom, 0,5 si/ra y rudpuna Kuii mpupoct
YPOXKAaHHOCTH CeMsiH cocraBwi: 1o quazodury — 0,13 1/ra, KJI-9 — 0,06, 6uokomiuiekcy — 0,08 1/ra.
[Npubaska yp oskaliHOCTH CeMsTH OT P UMEHEHH 1 OMoTpenaparoB Harubpuse Kuii momydeHa cooTBETCTBEHHO
—-0,18; 0,22, 0,27 1/ra, na rubpuze Scon — 0,23, 0,23 u 0,25 1/ra, Ha 3openane — 0,18, 0,31 u 0,38 T/ra. U3
M3yYaeMbIX THOPHIOB JIYYIIINAM 110 YpOXKaiiHOCTH oka3aics 3openaj. B cpeHeM 3a rojibl ucclie10 BaHu i
YPOKaMHOCTB 3TOr0 THOpHA MOyd iy - 2,62 - 3,0 T/ a, uto Ha 0,34-0,56 T/ Ta Gonbiie Sconaun Ha 0,41-
0,601 /ra 6osbie Kust. Cpey MUKP OOHONIOTHYECKUX ITPernaparoB 3ech ydrimm 0bu1 KJI-9 1 Gro koMruieke
(2,93-3,0 1/ra). AHaNOTUYHBIE Pe3yNBTaThI MOTYYHIM 1 1o rTubpuaam Kuii u Scom.

Ta6auna 2. Brusnue 6akmepuaivbHblX Npenapamos u 6bIMIENd HA YPONCAUHOCMb 2UOPUO08
nooconneunuka, cpeonee 3a 2011-2013 ze., m/za

I'uGp ua bl
B apuant Kuii | Slcon | 3 openan
00paboTKa peryJsiTopoM pocra Beimmel, 0,5 yi/ra B a3e 3-5 map JTucTbeB
Kontpomnn 2,24 2,31 2,65
N 5P 5 2,45 2,54 324
Juazodut 2,48 2,47 2,85
KJI-9 2,45 2,55 325
Jnazodut + ¢ ochornrepun 2,52 2,63 3,12
0e3 BeIMIIEIa
Kontposun 2,17 2,25 2,62
N5 Pys 2,33 2,45 2,84
Jnazobut 2,35 2,48 2,80
KJI-9 2,39 2,48 293
Juazodut + ¢ ochosureprn 2,44 2,50 3,00

HCP (5 1/ra 0,06 0,07 0,09
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BesyciioBHO, pOCT YpOXKaHO CTH SIBJISCTCS CICACTBUEM YIIYyUIIICHUS MTUTAHUS TIOJCOJHEYHUKA, O
YeM CBUACTEILCTBYIOT 3alachl MUTATEIbHBIX BEIIECTB B MOYBE U pacTeHud. Tak, B 2011 1. B koHIIE
BEreTal[|K MOJICOJHEYHUKA Ha KOHTPOJIE B TAXOTHOM CJI0€ Ha | KT IOYBBI COJICPIKAJIOCh HUTPATHOTO
azoTa “ 6,6 mr, ipu BHecenuu KJI-9 - 8,7 mr, nuazodura - 10,5, 6uokomiuiekca - 10,7 mr; B 2012 . Ha
KOHTpOJIE 6,5 Mr 1 ynoopeHnu N s P |5 COOTBETCTBEHHO 6,9;8,3; 6,5 M. O/1HAKO YIy4IIEHHE A30THOTO
MUTAHUS B OTJENIBHBIX CITydasx MPUBOJIMIO K YMEHBIIICHUIO COJICPKAaHUS B CEMEHAX ChIPOTO KUPA.

BbIBO/IbI

O06paboTka ceMsH MocoTHeYHHKa Ononpenaparamu quazodut, KJI-9, nuazodur + dochoentepun
AKTUBU3HMPYET MOYBEHHYIO MUKPOQIIOPY, CIIO COOCTBYET MOOMIM3AINH U YITyqIlIaeT TUTAHUS PACTCHHI
OJICOJIHEUHUKA a30TOM, (hochopoM 1 KameM. IT0 00eCIIeunBaET MOBBIICHHUE 3aCYyX0yCTONUNBO CTH
pacTeHui, yiIydiieHus: pocTa, pa3BUTHs IMMOJICOJHEYHMKA, (DOpMUPOBaHUE Pa3BUTOMN JIMCTOBOMN
MOBEPXHOCTH, 00JIEE MPOYKTUBHOE MCIIOJIL30BAHKE IIOYBEHHOM BJIATH M TIOBBIIICHUS YPOKAHHOCTH
cemsiH Ha 0,34- 0,6 T/ra. Taxke yaydiaeTcss KaueCTBO CEMsIH, B YaCTHOCTH, COACPKAHUE KUPA.

[Mpumenenne npenapata BeiMmen “ 0,5 n/ra B ¢aze 3-5 mapbl IMCTHEB y MOACOJTHEYHUKA
obecrnieunBaio nMpudaBKy yposxas 1o ruopugam: Kuii — 0,07-0,13 1/ra, Scon — 0,06-0,13 1/ra, 3openan
-0,12-0,32 1/ra.
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®EPMEHTATUBHAA AKTUBHOCTb B PU3OC®EPE COM
NMPU NMOYBEHHOWN 3ACYXE

E. EMHOBA, C. TOMA, O. JAPABAH, . BbI3IAH

HUnemumym cenemuru, puszuonoeuu u sauwgumol pacmenuti Akademuu Hayx Monoosul

Abstract: Rhizosphere microorganisms and plant roots can secrete enzymes-hydrolases into the soil. Soil
moisture is one of the strongest factors which influence its enzymatic activity. Exohydrolase activity can serve as
an indicator of both the water regime and available nutrient requirements of plants. The aim of this study was to
analyze the enzyme activity in the rhizosphere soil and roots of soybean cultivated under soil drought conditions.
The changes of urease and dominant phosphatase activities reliably reflected physical and chemical properties
of the soil in the “critical” developmental stages of soybean plants. The analysis of the activity of these enzymes,
measured during flowering and pod formation stages, can indicate about the effectiveness of different methods
being proposed to increase plant tolerance to soil moisture deficit.

Keywords: Glycine max; Calcareous chernozem; Drought; Enzyme activity; Rhizosphere; Urease: Phosphatase

Pedepar: PusochepHbie MUKPOOPraHM3MbI H KOPHH PACTEHUI MOTYT CEKPETUPOBATh B MOYBY (hepMEHTHI-
TUAPOJIa3bl. BIaXXHOCTh MOYBHI SIBJSICTCS OJHUM M3 HauOOJee CHUIbHBIX (pAaKTOPOB, BIUSIOUIMX HA €€
(epMEHTATHBHYIO aKTHBHOCTh. AKTHBHOCTB 3K30THAPOJIA3 MOYKET CIY)KUTH CBOETO POJa MHIUKATOPOM, Kak
BOJIHOTO PEXHMA, TAK M MOTPEOHOCTH PACTEHHUH B JOCTYIIHBIX dJIEMEHTaX muTaHusl. L{enpio HacTosero
HCCTIC/I0OBAHUS SIBISLJICS AaHAJM3 ()ePMEHTATHBHO/ AKTUBHO CTH B P30 ChSPHOM MOYBE 1 KOPHSIX COH, BO3/ICITHIBACMO I
B YCIIOBHSIX IIOYBEHHOH 3acyxu. VI3MeHeH sl ypea3HO U TOMUHHPYIOHIHMX (ochara3HbIX aKTHBHOCTEH T0CTOBEPHO
OTpaXKaIli 0COOCHHOCTH HU3MIECKUX U XUMUIECKHX CBOMCTB MOYBBI B «KPUTHICCKUEY (Da3bl PA3BUTHSI PACTCHHI
COU. AHAITH3 aKTUBHO CTH YKa3aHHbBIX ()ePMEHTOB, U3MEPEHHBIX B TTEpHO (ha3 [IBETCHHSI K 00pa30BaHUs CTPYUKOB,
MOJXET CBHJICTEIHCTBOBATh 00 3 (P EKTUBHOCTH PA3IMYHBIX METOMOB, MPEITaracMbIX ISl MOBBIIICHHS
TOJICPAHTHOCTH PACTCHHI COMK Ae(UIIUTY MOYBEHHOH BIIArH.

Kurouessle caoBa: Glycine max; YepHo3eM kapOoHATHEII; 3acyxa; DepMeHTaTUBHAS aKTHBHOCTE; Pusocdepa;
VYpeasa; Docdaraza

BBEJAEHHUE

Cost n3BecTHA OOTaTCTBOM SKOHOMHUYECKH IIEHHBIX KOMTIOHEHTOB, CONIEpIKaILIIXCS B 3epHE, Onmarogapsi
KOTOPOMY €€ paccMaTpUBalOT KaKk «aHTUKPU3UCHYIO» KylsTypy. B CraBponosnsckoM pernone Poccun
(30HE HEYCTOMYMBOTO yBIIAYKHEHUS ) 3aTPaThl HA IPOU3BOICTBO 3TOH KYJBETYPHI OKYIAIOTCS] CTOMMO CTBIO
5-7 w/ra npoxykiuu. [TosToMy faxke Mpu HEBBICOKOM YPOXKAMHOCTH MPOU3BOACTBO COU MOXKET OBITH
penrabenbabM (Centsiopes, A.A. 2010). B Momniose B CBSI3U ¢ YaCThIM MOBTOPEHUEM 3aCYIILJIMBBIX
JIET COIO CJIeyeT akTUBHEE BKIIIOYaTh B CEBOOOOPOTHI, KaK JUIsl COXPaHEHHS TUI0O0POIHS MOYB, TaK U
JUIsl o0ecreueHus] POIOBOJILCTBEHHON Oe3omacHoCTH. PH3ocdepHble MUKpOOPTaH3MbBI B KOPHU
pacreHuii MOTYT CEKPETHPOBaTh B TOUBY (epMeHThI-THaponasbl (Xasues, ©.X. 1990; EmHosa, E.E.
2008; Emnova, E. etal. 2012). Dx3oruapoa3sl 00ecrnieynBatoT B pU30CepHOi MoUBe OHOXMMUYECKHE
MPOIIECCH Pa3IOKEHHsI OPTaHUYECKHX COeJMHEHMH a3oTa U docopa ¢ oOpa3oBaHHEM TOCTYIHBIX
pacTeHusIM U MUKpPOOPTAaHM3MaM MUTATEeNbHBIX 3JIEMEHTOB. BiIa)KHOCTh MOYBHI SBISETCS OAHUM M3
HanboJiee CIIBHBIX (PaKTOPOB, BIMSIONINX Ha ee hepMEeHTaTHBHYIO akTUBHOCTH (Xa3ueB, @.X. 1982).
AKTHBHOCTb 3K30TH/IPOJIa3 MOXKET CIY)KUTh CBOETO POJia MHIUKATOPOM, KaK BOJHOTO PEXHMa, TaK U
NOTPeOHOCTH PACTEHHI B TOCTYIHBIX AIEMEHTAX TUTaHHUSI.

Lenbto HAaCTOSIETO MCCTEOBAHMS SABISIICS aHATH3 (PepMEHTATHBHOM aKTHBHOCTH B pU30c(hepHOH
MOYBE U KOPHSIX COH, BO3/I€IBIBAEMON B YCIOBHSIX MOYBEHHOM 3aCyXH.

MATEPHUAJ U METO/bI

B BereranimoHHOM OMBITE (IUIACTUKOBBIE COCYIBI, 5 KT CyX0#l MOYBBIL, N=4) MOJAEIUPOBAIN JIBa
pexXHMa YBJIAXHEHUS MMOYBBI: oNTUMabHBIN — 70% mosiHOM BiaaroemkocTy [1B; BomoneumrHbIii —
35% IIB B Teuenue 17 mHell), a Takke JBa MUTATEIBHBIX peXUMa (KOHTPOJL 0e3 ynoOpeHuit —
neduimt NP, v ¢ BHECEHHEM MUHEPAIBHBIX y100penuid, N, P, - MI/KT Cyx0ii HOUBBL. A30T BHOCHIIU B
Buje Kanpuuesoi cenutper Ca(NO,),, pochop — comu KH,PO,. Hcnons3oBanu uepHosem
KkapOoHarHkIi (conepkanue rymyca 1,85%, snauenue pH —7.93) ¢ HayYHO-IKCTIIEPUMEHTAIBHOM

BOTHBII
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6a3bl MHcTHTyTa renetnky, Qusunosioruu u 3amuThl pactenuii (HOb UT'®3P) AHM (Kumnaes).
Cemena nByx coptoB cou (Glycine max L) Aypa u Kmasepa (Emnova, E. U1 np. 2012),
Pa3IMYAIONIMXCSI IO TOJCPAHTHOCTH K JS(DUIIMTY MOYBCHHOH Blaru, ObUM 00paboTaHbI 3a yac J0
mocesa cycrensueii oakrepuit Bradyrhizobium japonicum 646 (107 kneTox/ T cyxux cemsiH). BoaHbrit
CTpeCC M 110 CIISAYIOIIHIA 0TOOp 00Pa3IOB MOYBBI M KOPHEH COM MPOBOAMIN B (ha3e [IBETEHHS PACTCHUI
cou. B noneBom menkoaensaouHoM ombite (HOB UT'O3P AHM) B ycnoBusix 3acyxu 2012 1. u3ydanu
a¢dpexT crapToBbix 103 (N20, Kr/ra) IBYX BUIOB a30THBIX YI0OPSHUH (MOUCBUHA, CEIUTPA aMMUAYHAas )
Ha (PepMEHTATHBHYIO aKTHBHO CTh pU30 C(EpHO MOUBHI U KOpHEH con copToB Aypa u MHnpa B dazax
upetenus (19% IIB) u ¢popmuposanus 60608 (33% IIB). [loura — dyepHO3eM KapOOHATHBIM
(comepxanue rymyca 2,66%, suadenne pH  — 7.61). B xasecrse pocpopHoro ynobOperus
ucnosb3oBamu cynepdocdar npocroit (P 60, kr/ra). Tlousy 1t ananmsa cobupanu CTpsXMBaHUEM
CJIOs, TPUJIETaoIero K KopHsM. [IpoceuBanu ee 4epe3 CUTO C NHAMETPOM 2 MM, YAaJsuIH
pacTUTEeNbHBIE OCTaTK{, U XPaHWIM J0 aHaaM3a B xonoawibHuke npu +4°C (Xazues, @.X. 1990;
Emnova, E. 1 ap. 2012). Otmeiteie kopau (1 T) pactupaiu Ha Jbpay B (haphopoBoii cTymke ¢
M3MEJIBYCHHBIM CTEKIOM B oxJiaxaeHHOM (+4°C) OydepHOM wiu (HU3HOJIOTHYECKOM PacTBOPE
(EpmakoB, A.U., Apacumosuu, B.B. 1987).

AxrusHoctH ypeassl (KD 3.5.1.16), mpoteassl (KD 3.5.1.16) B puzocdepHOl OUBE U KOPHSIX COH
OTIPEIEIISUTN CHEKTPOMETPHYESCKUMHU METO1aM 1 C HCIoNb30BaHueM peaktuBoB Heccnepa (Ipaktukym
no arpoxumud 1989; Xazues, @.X. 1990) u ®onuna-Ynoxantey (Alef, K., Nannipieri, P. 1995),
coOTBeTCTBEHHO. AKTUBHOCTH KHcioi (K@ 3.1.3.2) u menounoit pocdaraz (KD 3.1.3.1) onpenensiu
B MPUCYTCTBUH Oy(EPHBIX PACTBOPOB, PEKOMEHIOBAHHBIX Ul TIOYBBI U KOpHEH. Mcnosb3oBau
JIByHaTPHEBYIO COJIb N-HUTPO(enun-docdara (pNP-Na,) B kaaectse cyOcTpara (Alef, K., Nannipieri,
P. 1995). DkcniepumeHTaNbHbIC JaHHBIC 00padaThIBANIM C HCIIOJIL30BaHKueM mporpamM Excel Microsoft
Office XP u Statistica 7. Cpennue 3Ha4ueHus (n=4) mokasareyiei OICHUBAU C TIOMOIIIBIO CTaHIapTHOTO
otkioHeHus (y). CTaTUCTUUECKYIO 3HAYMMOCTh BJIMSHHUS M3y4aeMbIX (PaKTOPOB Ha M3MEpsieMbIe
MoKa3areiy npoBepsu ¢ noMmouisio t-kpurepust Croionenta u HCP ®dumepa.

PE3VJIBTATBI 1 OBCYXJIEHUS

B BereranoHHOM ONBITE IPOTEa3HASA AKTHBHOCTH PU30C(EPHON MOYBHI TPAKTUYECKU HE MEHSIIach B
KOHTPACTHBIX YCJIOBUSIX BOJIHOTO M IMUTATENbHOTO pexkuMa (Taom. 1). Ypea3Has akTHBHOCTb pU30ChEpHOI
TIOYBHI TIPH ONITHM AJTLHOM ypoBHe BitaxkHOCTH (70% I1B) mocroBepHO Bo3pacralia py BHECEHNH KaJIbIHEBO
cenutpsl Ha 7—8 % 1oy 000MMHU COPTAMU COM T10 CPABHEHHUIO C KOHTPOJIeM 0e3 yIoOpeHuid.

[pu Bo3HMKHOBeHNH BogHOTO Aedumta (35% I1B) B haze uBeTeHust cou, ypeasHasi akTUBHOCTh B
pu3ocdepHoil mouBe TakKe JOCTOBEPHO BO3pACTasia, B TO BpeMsl KaK aKTUBHOCTH JJOMHHHUPYIOLIEH
1IeNouHOM (hocdaraspl CHIKANACh B OTBET HA yXYALICHHE BOIHOTO PEXUMa MOYBBL. B menom, xoTs
n3ydaeMble (aKTOpbl — YIOOPEHUs U YpOBEHb MOYBEHHOW BJIaYKHO CTH, CTATUCTHYECKH JJO CTOBEPHO
(p<0,05) BnusAIM HA YPOBEHB H3y4aeMOl (PepMEHTATUBHOM aKTHUBHO CTH, KOJIMYSCTBEHHO H3MEHEHUS
nocie 17—CyTo4HOTro BOJIHOTO CTpecca ObUTH HE BEJHKH.

AXTHBHOCTH YIOMSHYTHIX ()EPMEHTOB B KOPHSIX PacTEHUH COU B (a3e [BETEHUS pearupoBalli Ha
W3MEHEHUs M3y4aeMbIX (DakTOpOB KOJIMUECTBEHHO 00Jiee BBIPaXKEHO. AKTUBHOCTh ypeas3bl B TOHKUX
KOPHSIX COM BO3pacTasla IOYTH BABOE NPH BHECeHnH yno0penuid (NP . M1/ kr cyxoit noussr) (Taoun.
1). AKTUBHOCTBH TOMHUHUPYIOIIEH B KOPHAX KHCIOH (ocdaraspl cCHIKATACH 3aMETHO MIPH BHECEHUH
ynoOpeHuid, OAHaKO, MPU JAcPUIHTE MOYBEHHOHW BJIAard B yAOOpsSEMBIX BapHaHTax JOCTOBEPHO
BO3pacrala, OTpakas BO3pOCUIYIO MOTPEOHOCTH B SHEPTHU [Tl MeTabonnieckux nepectpoek. Copt
Aypa, 6oJiee MPOAYKTHBHBIN, HO U 00Jiee YyBCTBUTENBHBIN K JeQHUIINTY YBIa)KHEHHS, B CDAaBHEHHH C
coptoMm KiaBepa, nokasasn 6osee BEICOKHIA ypOBEHb ()epMEHTaTHBHOM aKTUBHOCTHU B KOPHAX. Takum
00pa3oM, ypeasHash akTUBHOCTh B (ha3e I[BETCHHUS UrpacT OoJiee CYIISCTBEHHYIO POJb B a30THOM
MeTaboJIM3Me COHM, M0 CPABHEHHUIO C MPOTEa3HOM, W 3aMETHO pearupyer Ha M3MEHEHUs (U3UKO-
XUMHUYECKHUX CBOWCTB MOYBHI. VM3MEHEHUS aKTUBHOCTEH JOMUHHpYmHX (pocdaras Takke
WH(QOPMATUBHBI U MOTYT CBUIIETEIBCTBOBATH 00 (PEKTHBHOCTU TE€X WM WHBIX HCIBITHIBAEMBIX
MPUEMOB IMOBBILIEHUSI TOJEPAHTHOCTH PacTeHUH COM K AeDUUHTY YBIAKHEHHS (Hampumep,
MPEINoCceBHOE BHECEHUE a/IEKBATHBIX (POPM H 103 MUHEPAJIBHBIX TUTATEIBHBIX DJIEMEHTOB).
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Taonuma 1. Qepmenmamusnas akmueHOCMb 68 PU30CHEPHOU NOYBe U KOPHSIX COU
(6ecemayuonnviti onoim 2011 e, ¢paza yeemenus cou)
Ypeasa IIporeasa Pocparaza
Coprcon | %IIB KHCaas | mieqouHasi | obmas
CpenHee 3Ha4YeHUe £ CTA HIAPTHOE OTKJOHeHU e (n=4)
Pu3zocdepnass nousa pHS5.0 | pH 10.2 I ecr.pH 7,6
KOHTPOJB 6e3 yx o0peHni
70 16343 34,846,2 136+5 228+5 189+13
35 1 8744 *** 30,943,6 134+12 189+ 14%** 167£11%**
Aypa =~
N;s P 100, MI/ KT CyXoif TO4 BB (CeMUTpa KaJbIue Basi)
70 175+3 33,846,3 114+6 21548 15945
35 180+£] *** 33,5+4,4 113+12 198+ 5*** 151£12
KOHTPOJb 0e3 yIoOpeHu i
70 165+3 35,744,2 116+8 22547 172+ 6
Knasepa 35 17343 *** 33,0+4,9 11246 196+5%** 156+10%**
N;soP 100, MI/ KT CyXoif MO BB (CeIHTpa KaJbIHe Basi)
70 179+2 34444,9 122+8 212+4 182+14
35 1 8442 *** 312444 119+7 210+7 167+17%**
Kophau cou pHS53 pH8.75 ect. pH
KOHTpOJB 6e3 yx oOpeHni
70 788+ 37 7,7+0,8 401+32 91+£12 209+7
35 887245 6,5+0,6* 415+£71 84+12 200+18
Aypa ——
NsoPioo, M K™ CyX Ol ITOYBBI ( CeTUTPa KaJIbIMeBas)
70 1223+107 52+0,8 313+13 5049 9549
35 1423+£86%** 4,640,4 404£16%** | 46£3 102+9
KOHTPOJb 0e3 yI00peHn
70 566198 8,0£1,0 362+27 8247 232411
35 905+ 255%* * 6,240, 7** 377+18 T34 HHE 208+17***
Knagepa = >
NsoP1oo, MI KT cyxol mOUBBHI (CeNUTpa KajblKeBas)
70 1077116 5,7+0,8 264+30 4048 120+£26
35 1386+ 149%** 4940,3 288+24* 3443 * 116+10

Ipumedanns: 1B - mosHas BIaroeMKOCTh HOYBHI, %. AKTHBHOCTH BhIpaxkeHa: Ypeaza — Mkr NH," /T cyxoi
MOYBBI MM KopHe# / yac. [Iporeasa — MKr u Mr THpo3uHa / I'/ 4ac, COOTBETCTBEHHO, ISl TIOYBBI M KOPHEH.
docdaraza — MKr U Mr n-HATpodeHoNa / T / 9ac, COOTBETCTBEHHO, ISl MMOYBBI M KOpHeW. 3HaK * - oleHKa
CTaTUCTHYECKOM 3HAUMMO CTU PA3JINUMsl CPeAHMX 3Ha4€HUH n3ydaeMbIx okasarenei mpu 35% I1B versus 70% I1B
o t-kpureputo CteronenTa. *(p<0.05); **(p<0.01);***(p<0.001).

B nosieBoM MeNKoAEISIHOYHOM OTIBITE B (Da3e LIBETEHUs COM, COBIABILEH C KECTKUM JEPHUIIUTOM
yBiakHeHus mouBbl (19% I1B), moTeHIMa bpHas ypea3Has akTHBHOCTb pu3oc(hepHOil MouBHI Oblia
HU3KOM, OJTHAKO, HE MOTEPsJIa CIIO COOHO CTH K BOCCTaHOBJICHHIO B 10 ClICTyrOIIeH (haze 00pa3oBaHus
60008 Tpu ynmydmiennn BogHOTO peskuma (33% I1B), Gnarogaps BemaBmuM ocankam (Ta6m. 2).
AXTHBHO CTh KOPHEBBIX ()epMEHTOB O0Jiee CHIIBHO pearnpoBaia Ha ypOBEHb IOYBEHHOH BIIaYKHO CTH.
[pu ucnonbp3oBannu MuHepanbHBIX NP ynoOpeHnii akTHBHOCTB ypeasbl B KOPHSX pacTeHHH COH, T0-
BUAMMOMY, HTPAeT OJIHY U3 KIFOYEBBIX POJiel B a30THOM MeTabom3Me, IMEHHO B dase 1BeTeHus. B
ATOT MEPUOJI OHA JI0 CTUTaJIa MaKCUMAIIbHBIX 3HaueHuit: 1077-1423 mkr NH4*/ I' CyXUX KOpHEl/ Jac B
BeretaltioHHOM onbite (70% u 35% T1B) n 1241-1294 mxr NH,”/ r cyxux KopHel/ yac B MOJIEBOM
omebite (19% I1B). B da3y oOpazoBaHus CTpy4KOB, P MOBBILICHUH BJIYKHO CTH MO4BHI 10 33% I1B
AKTHBHO CTh KOPHEBOH ypeasbl CHIKAIACh IpUMEpHO B 5 pa3 (Tabm. 2). Takum 006pa3om, XOTs ypOBEHb
YBII&>KHEHHSI TIOYBBI I0 CTOBEPHO BIIHSJI HA aKTUBHOCTH KOPHEBOH ypeasbl B (ha3ze 1BeTeHHsI (TTOBHIIICHHE
aKTHBHOCTH TIpH Je(UIMTEe MOYBEHHOH Bllar), cMeHa ¢a3bl pa3BUTHA COHM OKa3blBasa emle Oosee
CHJIBHOE BJIMSIHUE Ha 3TOT (pepMeHT.

AXTHBHOCTb JOMUHHpYIOLIEH Kucnol (ocdaraszsl U3 KOpHEH COM B MEPUOA OCTPOTO JepUInTa
MOYBEHHOW BNard B (a3ze IBETEHHs] HE MPOSIBUJIA KOJIWYECTBEHHON CTaTUCTUYECKH JI0CTOBEPHOMN
3aBUCHMOCTH OT BH/Ia a30THBIX YIOOPEeHHUi, HO 3HAYMMO 3aBHcena OT copTa cou. [locrne BhImageHust
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Taéauua 2. @epmenmamusHas akKMugHOCMb 8 PU30CHEPHOL NoUGe U KOPHIX COU 8 YCI0BUSX
sacyxu (nonesoui onvim 2012 2, ghaszwvr yeemenus - 19% IIB u obpazosanus 60606 - 33% IIB)

Y no6penusi, N20P60, 1Ypeasa Ztl)ocd) arasa
Copt cou | %, 1B Kr/ra KHCJIasi | mesouHasi | obuias
CpezHee 3Ha4eHUE + CTaHJ1ap THOE OTKJIOHeHHe (n=4)
Pusocdepnast mousa pH 5,0 pH 10,2 pHII 7,6-7,8
19 MOYEBHH a 46+1 97+3 a 283+4 a 1106
Aypa CeJIUTpa aMMUaYHAS 47+4 85+6 © 265+8 © 108+2
3 MOYEBHH a 102+4 144+8 389+6 12943
CEJIMT Pa aMMUa4Hast 10243 149+8 404+18 137+11
lg | MoueBnHa 44+1 89+6 a |279+9 a |114+6 a
Frpa CeJIUTpa aMMUaYHAS 46+3 98+4 06 |302+9 O |124+7 ©
33 |[MOueBHHA 1254 155+7 413+12 150+7
CEJINT pa aMMHaYHAS 120+3 158+6 41049 15448
Kopuu cou (Hexur Hu() M poBaHHbIE) pH 5,3 pH 8,75 pH K 5,64
g |MoueBHHA 1294+37 155+1 8,3£0,5 a |46,3+23 a
Aypa CeJUTpa aMMHaYHAs 1241+23 1518 9,9+0,7* 6 |56,2+3,8 ©
33 |[MoueBuHa 264+6 a [171+£13 20,340,6 a |113+6 a
CeJTMTPa aMMHUaYHAS 227436 0 J167+11 18,640,8 6 |99 £7 0
1o [MoueBnHa 1322421 142+11 10,0+0,7 50,9432
rpa CeJITpa aMMHUaYHasI 1264433 15612 9,6+0.1 52,042,7
33 |[MOueBHHA 257820 a |196+18 19,4+1,1 117+6 a
CeJUTpa aMMHUAYHASL. 211826 0 |189+8 20,0+0,9 96+6 0

Hpumevanns: Eounuysl usmepenus akmugnocmu gepmenmos cm. noo maon. 1. Byxevl a u 6 - oyenka
CMAamucmu4eckol 3HA4YUMOCMU PaA3IuUdUs CPeOHUX 3HAYEHU U3YUdeMbIX noxkasameiel 6 8apuaHmax
8030€IbIBAHUS COU: MOYEBUHA Versus cenumpa ammuaydnas no kpumepuio HCP @Quwepa (p<0,05)

arMocdepHBIX 0CaaKkoB B (haze 600000pa30BaHUs 3aBHCUMO CTh aKTUBHO CTH KOPHEBOM KHUCJIOMH
docdarazsl 0T copTa com OTCYTCTBOBala, OJHAKO y cOpTa Aypa 3TOT (EpMEHT J10CTOBEPHO
pearupoBall Ha BHJI a30THBIX yIOOpEeHUH. A MMEHHO, IPU HMCIOJIH30BAHUMA MOYECBUHBI aKTUBHOCTh
KOpHEBOW Kucioi gocdarasbl Obuta cymecTBeHHO Bbime (p<0,05) B cpaBHEHHH ¢ BO3/IENbIBAHUEM
cou Ha (hoHe cenmuTpbl aMMuadHoi. OTHAKO NPU CPABHEHUH C COPTOM Aypa, OoJiee POIYKTHBHBIHA
copt Huapa B (aze 0OpazoBanusi 00OOB MPOSIBIISLI KOJIMYSCTBEHHO 00Jiee BHICOKYIO aKTHBHOCTH
noMuHHpyomuX (Gocdaras (meiouHoi B pu3ochepHOil oYBe U KHUCIOH — B KOPHAX), KOTOPHIC
KOppenupoBain ¢ 0oJjiee HU3KUM COJIEP)KAHUEM TMOJBIKHOTO P B pu3ochepHOi MouBe Mo HUM,
0CcOOEHHO MPH UCTIOJIB30BAHKH MPOCTOTO cynepdocdara B COUETaHUH C MOYEBHHOM.

Takum oOpa3om, jaHHbIE 0 (EPMEHTATUBHOW aKTUBHOCTH B pu30chepe COH MOTHOCTHIO
COOTBETCTBOBAJIM KOHIIEMIINHU O (ha3ax MaKCUMAJIbHOTO HAKOTJICHHS CyX0i OMOMAaCChl pacTeHHUil COU:
nepuo il (ha3bl IBETCHUS (MaKCUMabHas TOTPEOHOCT B IOCTYITHOM a30Te) U a3bl POPMHUPOBAHUS
0000B (MakcuMabHOE TIOTpeOIeHNe MoABIKHOTO Gocdopa) (Kopodko, B.A. 1982).

depMeHTaTHBHAST AKTUBHO CTh PU30 C(PEPHOM TIOUBBI M, 0 COOSHHO, TOHKUX HEJTMTHU(PUITMPOBAHHBIX KOPHEH
JI0CTOBEPHO M3MEHSUTUCH B 3aBHCUMOCTH OT (DH3UKO-XUMHYECKHX YCIIOBHIA M CBOFICTB MOYBBI B KPUTHUCCKHE
(a3bl pazeurus pactenuii cou. CTapTOBbIC J103bI A30THBIX YAOOPEHMIA CIOCOOCTBOBAIN TIOBBIIICHUIO
TOJIEPAHTHOCTH PACTEHHI COU K JC(PUIIUTY TIOYBEHHOM BJIark. AHATN3 aKTHBHOCTH yPEa3bl U IOMHUHUPYIOIIUX
(ocdaras B pr3ochepHOl TOUBE U KOPHIX COU MOMKET ObITh HCTIONE30 BaH TSI OTICHKH CTIIOCOOOB MOBBIIIICHHS
TOJISPAHTHOCTH TPE/JIaraeMbIX HOBBIX COPTOB COM B 30HAX HEYCTOHYHMBOIO 3eMIIC/ICIHSL.

BbBIBO/IbI

V3MeHeHnst akTUBHO CTel ypeassl M TOMUHUPYIIUX (ocdaras B puzo chpHO MOYBE U KOPHIX COH
JI0CTOBEPHO OTpasKaJlii 0 COOEHHO CTH (PH3UKO-XUMUYECKUX YCIIOBUI M CBOHCTB MOYBBI B KPUTHIECKHE
(a3el pa3BUTHS PACTCHUI COM. AHANIM3 aKTHBHOCTH yKa3aHHBIX (pepMeHTOB B (pa3bl LBETEHHSA M
(dopmMupoBanus 6000B MOXKET CBUICTEILCTBOBATH 00 3 (HEKTHBHOCTH TEX MM MHBIX UCTIBITHIBAEMBIX
MPHUEMOB MOBBIIIEHHS TOJICPAHTHOCTH PACTEHHH COU K APUIINTY YBIaKHEHHS.
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THE INFLUENCE OF THE GROWTH REGULATOR AKM ON
THE BIOCHEMICAL COMPOSITION OF TOMATOES AND ITS
CHANGE DURING THEIR STORAGE

V.V. KALITKA, KM. KARPENKO

Tavria State Agrotechnological University, Ukraine

Rezumat. Scopul principal al cercetarii a fost studierea influentei stimulatorului de crestere AKM asupra
cantitatii de substante nutritive si de substante fiziologic active si asupra duratei de pastrare a tomatelor (soiurile
Eleonora si Klondike), in conditii de stepa uscatd. Solutia apoasd de AKM (substanta activa 3-10° g/l) a fost
utilizatd pentru Inmuierea semintelor inainte de plantare si pentru stropirea plantelor de tomate in perioada de
vegetatie. Cercetarea demonstreaza ca odatd cu aplicarea preparatului AKM a crescut cantitatea de substanta
uscata (cu 0,44%), de zaharuri (0,32%), de acid ascorbicsi de 3-caroten (7,5 — 11,3%) in tomate. Duratade pastrare
a tomatelor s-a marit cu 7-10 zile. De asemenea, s-a redus pierderea substantelor nutrutive si a substantelor
biologic active, ceea ce a facut posibila pastrarea produselor pentru un termen de 30 de zile si mentinerea calitatii
lor normale.

Cuvinte cheie: Lycopersicon esculentum;Regulator de crestere; Tomate; Compozitie chimica; Capacitate
de pastrare

Abstract. The main aimof our research was to study the influence of the growth stimulator AKM on the amount
of nutrients and physiologically active substances and the shelf life of tomatoes (varieties Eleonora and Klondike)
indry steppe conditions. Water solution of AKM (active substance 3-10- g/I) was used for soaking the seeds before
planting and for spraying the vegetating tomato plants. The research proves that the application of AKM increased
the amount of dry matter (by 0.44%), sugars (0.32%), ascorbic acid and -carotene (7.5-11.3%) in the fruits, improved
their shelf life and increased the fruit storage period by 7-10 days. The decay of nutrients and biologically active
substances decreased, which makes it possible to store the products for 30 days and keep their normal quality.

Key words: Lycopersicon esculentum; Growthregulator; Tomatoes; Chemical composition; Shelf life

INTRODUCTION

The biological value of tomatoes is due to the presence of easily digestible sugars, organic acids,
mineral substances and the complex of physiologically active substances of stress protector type
(phenols, carotenoid, pectin and ascorbic acid) in the fruit (Dvornikov, V.N. 2005; Kravchenko, V.A.,
Prylipka, O.V. 2007). These features are determined by variety genotype, but the external conditions
can influence a lot the content of physiologically active substances in tomatoes. The application of
growth regulators (Reastim, Biolan, iodine humate, Crezatsin) for soaking seeds before planting and
spraying the vegetating plants contributed to the accumulation of soluble dry matter, sugars and ascorbic
acid (Gavris, I.L. 2007; Fedurina, O.N., Soromotina, T.V., 2012). Undoubtedly, the effect of exogenous
growth regulators on the chemical composition of tomatoes depends on water and climatic conditions,
growth regulator type, method of its application, as well as on other factors. However, there is not
enough systematic research on this subject and the obtained results are contradictory.

The main aim of our research was to study the influence of AKM growth stimulator on the amount
of nutrients and physiologically active substances and the shelf life of tomatoes in dry Steppe conditions.

MATERIAL AND METHODS

The experiments were held at Akimomka testing station of NAAS of Ukraine and in the laboratory
of plant physiology and biochemistry of SRI of agrotechnology and ecology of Tavria State
Agrotechnological University in 2010-2011. The objects of our research were tomato varieties Eleonora
and Klondike (List of plant varieties ... 2007).

Tomato plants were cultivated via the seedling method using the intensive technology (DSTU ISO
874-2002). Water solution of AKM growth regulator (active substance 3 -10” g/liter) was used in the
research variants for soaking seeds before planting and for spraying the vegetating plants (List of
pesticides ... 2010). The seeds and plants in the control variants were processed by water.
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Tomato fruits were collected by hand every 4-5 days, without allowing them to become over
mature and were sorted according to DSTU 3246-95. The yield was determined for every area with
recalculation for 1 ha.

The storage of tomatoes was done in the experimental and productive storage center of TSAU at
the temperature of 6-8N according to DSTU ISO 5524-2002. Sample selection and preparation for
the analysis was done according to DSTU ISO 847-2002.

Biochemical composition of fruits was done according to the standard methods: amount of dry matter —
thermogravimetric method (Gorodniy, M.M., Mehichuk, S.D., Gonchar, O.V. etal. 2006), sugar concentration
— DSTU4954:2002, titrated acids — GOST 22555.0-82 , ascorbic acid — using Tillman’s reagent.

Statistical analysis of the results was done using the dispersion analysis method (Dospehov, B.A.
1985).

RESULTS AND DISCUSSIONS

Earlier we had proven (Karpenko, K.M. 2011) that the application of AKM growth regulator on
seeds and vegetating plants stimulates the growth of both vegetative and generative organs and increases
fruit yield by 21-26% compared to the control plants. The output of standard products was 3.9—-4.6%
higher (abs.).

Researches prove that seeds soak and non-root application of AKM had a positive effect on the
biochemical composition of matured fruits (Tab. 1). Fruits of both varieties had increased the amount
of dry matter by 0.44%. O.N. Fedurina and T.V. Soromatina observed the similar effect of growth
regulators on the amount of dry matter in fruits (Fedurina, O.N., Soromotina, T.V. 2012).

The variety Klondike has more sugars, fact which is determined by the variety genotype. The
application of AKMon the seeds and plants increased the amount of sugars in both researched varieties.
However, the variety Eleonora had a higher increase (0.32%).

Table 1. Biochemical composition of tomatoes depending on the
application of AKM growth regulator (2010-2011)

Variety
Index Eleonora Klondike SVD ¢
without GR | with AKM | withoutGR | with AKM

Drymatter, % 539 5,83 4 .89 5,32 0,23
total sugar, % 304 3,36 343 3,67 0,15
Titratable acidity, % 0,66 0,70 0,51 0,58 0,03
Ascorbic acid, mg/100g 15,44 16,21 14,06 14,75 0,36
B - carotene, mg/100g 142 1,58 3,18 3,42 0,12

AKM application led to the increase of titratable acidity in both varieties, but the reaction was less
in the Eleonora variety. Thus, the sugar-acid index had the tendency to increase in Eleonora variety
due to the influence of AKM, while in Klondike variety it decreased. It should be mentioned that
tomatoes cultivated in stress conditions of dry Steppe, accumulated more organic acids, compared to
fruits cultivated in the zone of enough humidity (Sveshnichova, E.V. 2009).

High temperatures and low relative air humidity in the dry Steppe leads to greater use of ascorbic
acid in the system of tissues protection against oxidative damages. Thus, the amount of ascorbic acid
was low in both varieties, but due to the influence of AKM preparation the amount of ascorbic acid
increased in both cases. The obtained data is similar to the specialized literature data (Fedurina, O.N.,
Soromotina, T.V. 2012), fact which proves that the synthesis and accumulation of ascorbic acid goes
better when applying anti-stress growth regulators.

[-carotene holds an important place in the system of antioxidant protection, its amount in orange
tomatoes (Klondike) is 2.2 times higher than in the red tomatoes (Eleonora). The application of AKM
preparation to the seeds and plants increased the amount of B-carotene in the fruits by 11.3% for the
variety Eleonora and by 7.5% for the variety Klondike. Thus, due to the influence of AKM, tomatoes
formed a more effective system of antioxidant cell protection, which proves the anti-stress features of
AKM growth regulator.
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The application of AKM preparation in tomato cultivation increased the storage period of fruits up to 32-
40 days, which is 7-10 days longer compared to the control variant. The decay of nutrients and biologically
active substances decreased; fact which allowed to get products of normal quality after 30 days of storage
(Figures 1-5). The most intensive decrease in the amount of dry matter was observed during the 10™ —20™
days of storage, which is caused by climatic increase of breathing (Fedurina, O.N., Soromotina, T.V. 2012).
In total, the decrease of dry matter amount in tomatoes grown with AKM preparation, after 30 days of
storage was of 0.76-0.87% compared to 0.92% as for the control variant (Fig. 1).
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Figure 1. Dynamics of dry matter amount in tomatoes during the storage (2010-2011)

The mostintense process that took place was the oxidation of organic acids. Regardless of genotype
and method of growing tomato plants, the reduction in the amount of titratable acids after 30 days of
storage was of 0,24-0,27% compared to the initial value of this parameter 0,51-0,7% (Fig. 2).
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Figure 2. Dynamics of titratable acids amount in tomatoes during the storage (2010-2011)

At the same time, the process of sugars’ oxidation in the tomatoes grown with AKM application
was more intensive and therefore the decrease of sugars amount after 30 days of storage was of 18%
(rel.) and 14% in the control variant (Fig. 3).
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Figure 3. Dynamics of sugars amount in tomatoes during the storage (2010-2011)
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Tomato storage was accompanied by the decrease of the ascorbic acid (Fig. 4) and B-carotene
(Fig. 5) amount, which prevented the oxidative damage of membranes and the occurrence of
physiological diseases in fruits. However, shelf life of these substances was much higher in the tomato
variety Klondike compared to the variety Eleonora. AKM preparation had a valid effect on the shelf
life of B-carotene and had little effect on the shelf life of ascorbic acid.

Ascordic acid, mg/

Figure 4. Dynamics of ascorbic acid amount in tomatoes during the storage (2010-2011)
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Figure 5. Dynamics of B-carotene amount in tomatoes during the storage (2010-2011)
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CONCLUSIONS

Our study showed the effect of AKM preparation application in tomato cultivation under stress
conditions of open field. Its application in soaking seeds before planting and foliar spraying of the
vegetating plants increased the amount of dry matter, sugars, ascorbic acid and a-carotene in the
fruits, improved their shelf life and increased the fruit storage period by 7-10 days.
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AGROBIOLOGICAL EVALUATION OF RADISH
VARIETIES IN KYIV REGION

Vira KUTOVENKO, Nataliya TYHA, Nataliya MERZHIJ

National University of Life and Environmental Sciences of Ukraine

Rezumat. Lucrarea prezinta rezultatele studiului cu privire la soiurile de ridiche cultivate in regiunea Kiev
(Basys, Kseniya, Krakowianka, White Breakfast, Crimson si Rodos). S-a constatat carecolta timpurie de ridiche,
precum si calitatile comerciale ale ridichilor, depind in mare masura de caracteristicile soiului. Soiurile Crimson si
Rodos au ceamai scurtd duratd a fenofazei, perioada de crestere fiind de 21-24 zile. Productia soiurilor studiate a
variat Intre 18,2 — 29,1 t/ha. Soiurile Crimson si Rodos s-au evidentiat prin productia inalta de ridichi (97%) -
aproximativ 29,1 si 25,22 t/ha i prin greutatea medie a radacinii de 30 si, respectiv, 28 g. Referindu-ne la perioada
de formare a radacinilor trebuie de mentionat ca aproximativ 75-80% din radacinile soiurilor White Breakfast,
Crimson si Rodos au fost obtinute n timpul primei recolte.

Cuvinte cheie : Raphanus sativus; Soiuri; Productivitate; Ridiche; Procent de productie-marfa

Abstract. The paper presents the study results on the radish varieties cultivated in the Kyiv region (Basys,
Kseniya, Krakowianka, White Breakfast, Crimson and Rodos). It was found out that the early harvest of radishes
as well as root marketability largely depends on varietal characteristics. The varieties Crimson and Rodos have
the shortest phenophase, their growing period is of 21-24 days. The yield of the studied varieties ranged from
18.2 - 29.1 t/ha. The Crimson and Rodos varieties were characterized by a high yield of radishes (97%) - about
29.10 and 25.22 t/ha and by the average root weight of 30 and 28 g respectively. As for the friendliness of root
formation, we should mention that about 75-80% of the roots of the White Breakfast, Crimson and Rodos
varieties have been gathered during the first harvest.

Key words: Raphanus sativus; Varieties; Yield; Radishes; Marketable yield

INTRODUCTION

Radish represents one of the earliest maturity vegetables. It opens the season of early spring
vegetables. High cold resistance and short vegetation period makes it possible to obtain profit for
growers cultivating it in April. Radish helps to reduce the shortage of vitamins in spring when the body
is unbalanced after the winter period, and there are no other outdoor growing vegetables on the
domestic markets. Therefore, properly selected radish varieties allow us to obtain early and high
quality yield of root crops (Lihac’kij, V.I. et al. 1996; Anuskevi¢, S.M. 1999).

Radish has great food and medicinal value. Its pulp consists of a lot of fibers, minerals, pectin,
essential oils, vitamins C, B1, B2, and PP. It normalizes the cholesterol level and removes toxins and
waste products from the body, contains phytoncides - natural antibiotics that increase immunity. The
radish is recommended for use in atherosclerosis prevention and also for blood vessels and heart
diseases. The essential oils of root crops give them a pleasant sharp taste, therefore they are appetitive
and digestive (Barabas, 0.U. 1994; Lihac’kij, V.I. et al. 1996).

The assortment of radish includes more than 50 varieties and hybrids listed in the State Register of
Plant Varieties Suitable for Dissemination in Ukraine. Beside this, it is always changing and renewing.
The implementation of radish varieties in production will give producers the opportunity to receive
early high yields and desired taste properties of root crops (Anuskevi¢, S.M. 1998; Bobos’ I.M. 2013;
Koltunov, V.A. etal. 2008).

The aim of our research is to choose the earliest and high-yielding varieties with good taste and high
quality indexes suitable for the Kyiv region conditions.

MATERIAL AND METHODS

Experimental researches of the earliness and productivity of radish varieties were performed in
2012-2013 on the plots of the scientific and industrial laboratory ‘“Testing new plant varieties and
environmental technology evaluation of the fruit trees, vegetables, herbs, flowers and ornamental
crops” of National University of Life and Environmental Sciences of Ukraine(NULES),which is located
in the northern part of the Forest-Steppe of Ukraine on sod-medium podzolic soils. The study was
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conducted in four replications according to the procedure of case study in vegetable and melon growing
(Bondarenko, G.L., Akovenko, K.I. 2001) and according to the Guidelines of state variety testing of
the agricultural crops (potatoes, vegetables and melons), ed. V. Volkodav (2001).

The research was focused on six local and foreign radish varieties - Basys, Kseniya, Krakowianka,
White Breakfast, Crimson and Rodos. The local variety Basys was taken as a control group. The size
of the plot was 5 m?

Forty plants were sampled — 10 for each repetition. Seeds’ sowing was performed as early as
possible in the open field. In order to protect the plants from crucifer flea beetle the plot was covered
by agro-fiber immediately after sowing the seeds. During all trials there were carried out phenological
observations, plant biometric measuring and records of harvest, biochemical analysis and tasting rate
of roots. Biometric measurements were performed before the harvest: the number of leaves on the
plants was counted, plant height and area of leaf surface was measured. The agricultural technique of
radish growing was acceptable in the production environment.

Harvesting was done two-three times. Recording of yield was performed on all the options. The
harvested roots were sorted by marketable and unmarketable fractions and were weighed separately.
The unmarketable root crops were sorted by categories: affected by diseases, damaged by pests,
cracked and ugly. Each fraction was weighed and calculated separately.

RESULTS AND DISCUSSIONS

As a result of the trials it was found that in the early plant vegetation periods, there were no
differences in phenological phases among the investigated variants. Significant changes took place
during the formation of the fifth leaf (Tab. 1). The earliest appearance of the fifth leaf was observed
at the varieties Crimson and Rodos - 2-3 days before the control variant. The phase of technical
maturity occurred earlier at the varieties Crimson and Rodos - 21-23 days from sprouts occurrence,
which is 3-5 days earlier than in the case of Basys variety.

According to testing results, it was found that the studied assortment was characterized by early
ripening terms. The results of the conducted research established that the duration of the interphase
periods of radish varieties was different. The formation of the marketable Crimson and Rodos root
crops was marked by the shortest duration of phenophase and vegetation period - 21-23 days.

Table 1. Duration of radish interphase periods (2012-2013)

Variant Interphase periods, days
sowing — seedlings — the first | seedlings—the fifth seedlings -
seedlings leafappearance leaf appearance technical maturity
Basys (control) 5 5 15 26
Kseniya 4 5 14 25
Krakowianka 5 5 15 26
White Breakfast 5 5 14 24
Crimson 4 5 12 21
Rodos 4 5 13 23

According to the obtained results it was noticed that radish varieties formed different vegetative
mass. In accordance with the biometric measurements, leaves height ofradish varieties varied ranging
from 12.4 cm (White Breakfast variety) to 19.4 cm (Krakowianka variety). The number of leaves
ranged from 5.7 to 7.6 pieces/plant. Leaf surface area was the smallest at White Breakfast variety
13.3 cm? and the largest at Krakowianka variety - 168.6 cm?

Themarketable yield of varieties that were investigated ranged between 18,2-29,1 t/ha (Tab. 2). Significant
differences in the obtained yield were found between the control variety Basys and Crimson, Rodos and
Krakowianka varieties. Crimson variety was characterized by the highest yield - 29.1 t/ha, that is 9.78 t/ha
more than in the case of the control variant. Moreover, the average weight of roots of this variety was the
largest amounting to 30 g Also, it should be noted that Rodos variety, the average root weight of which was
of 28 g of and the yield - 25.22 t/ha, exceeded the control variant by 5.9 tha. As for the varieties Kseniya
and White Breakfast there was not found significant difference compared to the control variant Basys.
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Table 2. Agronomic indices of radish assortment (2012-2013)

Variety First Y]Se::()(:l/(;m Third Marketability |Average weight | Marketable
. . X of roots, % of roots, g yield, t/ha
time time time
Basys (control) 10,5 6,3 4,2 92 21 19,32
Kseniya 10,0 7,0 0,3 91 20 18,20
Krakowianka 11,5 5,75 5,75 94 23 21,62
White Breakfast 16,5 5,5 - 91 22 20,02
Crimson 22,5 7.5 - 97 30 29,10
Rodos 22,4 5,6 - 97 28 25,22
HIPys 1,5

According to trial results it was found thatthe studied radish assortment was characterized by early
ripening terms. As for the formation ofroot friendliness it should be noted the varieties White Break fast,
Crimson and Rodos, the first yield of which was of 75-80% of roots, which is an indicator of variety
earliness and adaptability to the growing conditions. The varieties Basys, Kseniya and Krakowianka
had longer harvesting periods (three times).

During the harvesting there were found ugly, cracked, rotten root crops as well as roots damaged by
the dew worm. It was established that the most sensitive roots to cracking were those of Krakowianka
variety. The varieties Basys and Kseniya had about 7-8% of ugly roots. The most rotten roots were
recorded by the White Breakfast variety; as a result their marketability was of 91%. High resistance to
cracking and deformity showed Crimson and Rodos varieties with the marketability of roots of 97%.

CONCLUSIONS

As aresult of the conducted research it was found that the formation of early yield of radish roots
and their marketable figures significantly depends on the varietal peculiarities. The earliest varieties
are White Breakfast, Crimson and Rodos varieties with the shortest phenophase duration and the
vegetation period of 21-23 days. Crimson and Rodos were characterized by high marketable yield of
roots providing about 29.10 and 25.22 t/ha respectively.
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EVALUAREA UNUI SORTIMENT DE FASOLE MARE
(PHASEOLUS COCCINEUS L.)
iN CONDITIILE DIN JUDETUL IASI

Silvia-Brindusa HAMBURDA, Neculai MUNTEANU, Lorena-Diana POPA

Universitatea de Stiinte Agricole si Medicina Veterinara “lon lonescu de la Brad " lasi, Romania

Abstract: In the period 2008-2012 a study on the biodiversity of 26 local populations of scarlet runner bean
(Phaseolus coccineus L.) in the north-eastern Romania was accomplished; the morphological and physiological
peculiarities, as well as the agro-productive value of the promising biological material were analyzed. The
assortment differs particularly in the flower colour (white, carmine red and red with white spots) and in the seed
colour (white, purple with black patterns and beige with brown patterns). No significant differences from the
phenological point of view were revealed; the vegetation period is about 100-120 days. Yield components and
yield vary very much; the evaluated yield ranges from 1,733 to 3,745 kg/ha.

Key words: Phaseolus coccineus; Morphological features; Yield; Yield components

Rezumat: in perioada2008-2012 a fost efectuat un studiu asupra biodiversitatii a 26 populatii localede fasole
mare (Phaseolus coccineus L.) din zona de nord-est a Romaniei, prin care s-au analizat atat particularitatile
morfologice si fiziologice, cat i valoarea agroproductiva a materialului biologic de perspectiva. Sortimentul se
diferentiaza, in mod deosebit, prin culoarea florii (alba, rosie carmin sirosie cu aripioare albe) si culoarea semintelor
(alba, violacee cu desen negru si bej cu desen maro). Din punct de vedere fenologic nu au fost puse in evidenta
diferente deosebite, perioada de vegetatie fiind de circa 100-120 de zile. Elementele de productivitate si productia
variaza in limite destul de mari, productia evaluata variaza intre 1733 kg/ha si 3745 kg/ha.

Cuvinte cheie: Phaseolus coccineus; Caracteristici morfologice; Productie; Elemente de productivitate

INTRODUCERE

Fasolea mare (Phaseolus coccineus L.) a fost adusa in Europa acum circa 500 de ani, iar in Tarile
Romanesti a inceput sa fie cultivatd din secolul al XVIII-lea, odatad cu fasolea comuna (Phaseolus
vulgaris L.) (Stan, N. et al. 2003). Intre cele doui specii nu sunt diferente morfologice remarcabile,
ceea ce a facut ca fasolea mare si fie asimilati sortimentului de fasole comuna. In acest sens, este
semnificativ de ardtat cad nici lon lonescu de la Brad in Ferma model de la Brad (Davidescu D.,
Munteanu, N. 1984) si nici .M. Rédulescu (1940) in teza de doctorat dedicatd populatiilor locale de
fasole din Roménia nu fac vreo mentiune speciala referitor la aceastad specie sau la diferenta dintre
aceasta si fasolea comuna.

A. Borza (1968), in celebrul “Dictionar etnobotanic”, prezinta aceasta specie ca fiind cunoscuta in
Roménia sub diferite denumiri: Phaseolus multiflorus Lam. em. Willd, ca denumire stiintifica, si
Fasole mare, Babane rosii, Fasole bihalca, Fasole cu flori rosii, Fasole pentru flori, Fasole grasa, Fasole
pestritd s.a., ca denumiri populare. in Moldova este cunoscuti ca Fasole bomboani ori Fasole boamba,
Fasole grasi s.a. (Munteanu, N. 1985).

C. Olaru (1982) face o descriere botanica a speciei, alaturi de alte specii inrudite cu fasolea comuna,
dar fara a face referire la importanta culturii sau tehnologia de cultivare. O prima semnalare semnificativa
asupra acestei specii si culturi - “care meritd mai multa atentie” a realizat N. Munteanu (1985).

Dupa anul 2000 specia Phaseolus coccineus L. a intrat mai mult in atentia cercetatorilor de la
Universitatea de Stiinte Agricole si Medicina Veterinara din lasi (Popa, L. 2010). Cu toate rezultatele
de cercetare obtinute, tehnologia de cultivare aduce in discutie inca multe probleme, probabil datorita
dificultatii de satisfacere a cerintelor fatd de mediu (temperatura si umiditate) i prin masurile tehnologice
folosite (Munteanu, N. 2005; Popa, L. 2010).

De aceea, in studiul nostru, ne-am propus identificarea cailor de solutionare a problemelor reclamate
anterior. O prima cale este de a alege materialul biologic care sa fie cel mai bine adaptat conditiilor de
mediu. Ca urmare, in perioada 2008-2012 a fost efectuat un studiu al unei colectii de populatii locale din
zona de nord-est a Romaniei, prin care s-au analizat particularitétile morfologice si fiziologice, precum si
valoarea agroproductiva amaterialului biologic de perspectiva.
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MATERIAL SI METODA

Cercetarile au fost efectuate la colectia disciplinei de legumicultura, formata din 26 de populatii
locale (Tab. 1), in perioada 2008-2012, in cdmpul experimental al Centrului de cercetari horticole de la
Statiunea Didactica a Universitatii Agronomice din Iasi.

Tabelul 1. Materialul biologic colectat

Varianta Provenienta Date de referinta
nr. crt. specificare (judet/tari) ’

1. |Coccineus 16 Suceava flori rosii, seminte violete cu desen negru
2. |Coccineus 21 Suceava flori rosii, seminte violete cu desen negru
3.  |Coccineus 12 Botosani flori rosii cu aripioare albe, seminte bej cu desen maro
4. |Coccineus 19 Botosani flori rosii, seminte violete cu desen negru
5. Coccineus 7 Neamt flori albe, seminte albe

6. |Coccineus 24 Neamt flori albe, seminte albe

7. Coccineus 6 Tasi flori albe, seminte albe

8. Coccineus 8 Tasi flori albe, seminte albe

9. Coccineus 10 Tasi flori albe, seminte albe

10. |Coccineus 13 Tasi flori rosii, seminte violete cu desen negru
11. |Coccineus 17 Tasi flori rosii, seminte violete cu desen negru
12.  |Coccineus 23 Tasi flori albe, seminte albe

13.  |Coccineus 4 Bacau flori albe, seminte albe

14.  |Coccineus 9 Bacau flori albe, seminte albe

15. |Coccineus 18 Bacidu flori rosii, seminte violete cu desen negru
16. |Coccineus 22 Bacau flori albe, seminte albe

17.  |Coccineus 5 Vaslui flori albe, seminte albe

18. |Coccineus 11 Vaslui flori albe, seminte albe

19. |Coccineus 20 Vaslui flori rosii, seminte violete cu desen negru
20. |Coccineus 15 Vrancea flori rosii, seminte violete cu desen negru
21. |Coccineus 3 Galati flori albe, seminte albe
22. |Coccineus 14 Galati flori rosii, seminte violete cu desen negru
23. |Coccineus 25 Briila flori albe, seminte albe
24. |Coccineus 26 Briila flori albe, seminte albe
25.  |Coccineus 1 Marea Britanie  |flori albe, seminte albe
26. |Coccineus 2 Marea Britanie flori albe, seminte albe

Experienta a fostorganizata intr-un dispozitiv liniar etajat, fiecare provenienta constituind o varianta
experimentala. Cultura a fost infiintata prin seméanatdirect. Distanta dintre randuri a fost de 80 cm, iar
intre plante pe rand de 50 cm. Pentru realizarea obiectivelor experientei, au fost realizate determinari
siobservatii privind principalele caracteristici morfologice, fiziologice si fenologice ale sortimentului.
Pentru caracterizarea agroproductiva a fost organizat un camp de culturi comparative cu 10 dintre
cele mai performante populatii din studiul de colectie, respectiv: V, — Coccineus 16/Suceava,
V,—Coccineus 12/Botosani, A Coccineus 10/Iasi, V, — Coccineus 17/1asi, V.- Coccineus 4/Bacau,
V,- Coccineus 9/Bacau, V. - Coccineus 5/Vaslui, V- Coccineus 3/Galati, V - Coccineus 1/Marea
Britanie, V| — Coccineus 2/Marea Britanie.

Pentru studiul elementelor de productivitate au fost realizate urmatoarele determinari: dimensiunile
pastailor, dimensiunile semintelor, numarul de seminte/pastaie, numarul de seminte/planta, masaa 1000
de boabe (MMB), productia evaluata pe planta si la unitatea de suprafata (ha).

REZULTATE SI DISCUTII

Cercetérile noastre au scos in evidenta relativa biodiversitate a populatiilor locale ce apartin acestei
specii. Aceasta diversitate este exprimata prin variabilitatea atat a caracterelor cantitative (vigoare, talia
plantei, numar de ramificatii s.a.), cat sia celor calitative (culoarea florilor si culoarea semintelor), care de
fapt sunt cele maiusor de observat si care asigura distingtibilitatea dintre populatiile luate in studiu.

Rezultatele referitoare la particularitatile morfologice si fenologice sunt prezentate in tabelul 2.
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Tabelul 2. Caracterizarea morfologica a sortimentului studiat (2008-2012)
Varianta Localitate __ Caractere lvnorfologicve.
- mirimea | numir de | mirimea
m;. specificare coleietare nu.lfl3art" vigoare| pastiii | semintein | semintei cuilloal:.m culo?lrtezf
crt. ramificatii (L) (cm) pastaie (mm) orii | semintei
. - o v
1. |Coccineus 16 | Suceava 34 mare 95/1,7 3-4 16 rosie WOletay
neagra
. . i i a+
2. |Coccineus 21 | Suceava 2-3 mica 93/1,6 2-3 19 rosie WOletay
neagra
regiecu | bejcu
3. |Coccineus 12 | Botosani 2-3 medie | 10,8/24 3-4 20 aripioare| desen
albe maro
4. |Coccineus 19 | Botosani 4-5 mare 13/1,4 3-4 16 rosie WOletaf
neagra
5. |Coccineus 7 Neamt 34 medie | 12,5/1.8 2-3 22 alba alba
6. |Coccineus 24 Neamt 4-5 mare | 11,8/1,5 2-3 16 alba alba
7. |Coccineus 6 Tasi 2-3 medie | 8,7/1,8 2-3 21 alba alba
8. |Coccineus 8 Tasi 2-3 medie | 93/1,8 2-3 16 alba alba
9. |Coccineus 10 Tasi 2-3 medie | 85/1,6 2-3 21 alba alba
10. [Coccineus 13 Tasi 2-3 medie 94/2 2-3 18 rosie WOleté,+
neagra
11. |Coccineus 17 Tasi 4-5 mare | 12,3/1,8 3-4 18 rosie WO1eta,+
neagra
12. |Coccineus 23 Tasi 35 i’lirr‘: 10,6/1,5 3-4 2 alba alba
13. |Coccineus 4 Bacau 34 mare 9,7/1,6 2-4 16 alba alba
14. |Coccineus 9 Bacau 2-3 medie 10/1,7 2-3 18 alba alba
15. |Coccineus 18 | Bacdu 24 | foartef g p 2-3 2 rosii | violetd +
mare neagra
16. [Coccineus 22 | Bacau 3-5 i’lirr‘: 10,3/1,8 3-4 2 albi | alba
17. |Coccineus 5 Vaslui 34 mare 98/1,8 2-3 20 alba alba
18. |Coccineus 11 Vaslui 24 medie | 10,3/1,5 2-4 16 alba alba
19. |Coccineus 20 Vaslui 34 mare | 12,3/1,8 2-3 17 roste WOletéf
neagra
20. |Coccineus 15 | Vrancea 24 mare | 11,3/1,7 3-4 17 rosie Vrll(z:ae;;
21. |Coccineus 3 Galati 3-4 mare 10,3/2 3-4 18 alba alba
22. |Coccineus 14 | Galati 24 | mare | 11/1,8 23 19 rosie "Iil‘gzgt?;
23. |Coccineus 25 Braila 34 mare 12/1,6 3-4 22 alba alba
24. |Coccineus 26 Briila 3-5 mare | 12,3/1,6 2-3 22 alba alba
25. |Coccineus 1 M.aree.l 4-5 mare | 20,3/1,8 4-7 22 alba alba
Britanie
26. |Coccineus 2 Bl\figfl?e 3-6 | mare | 1682 3-6 20 albi | alba

Din datele prezentate in tabelul 2 rezultd urmatoarea caracterizare generala:

- numarul de ramificatii/plantd variaza, in medie, Intre 2 §i 6 §i nu coreleaza cu vigoarea plantei;

- vigoarea plantelor este in general mare (la 14 variante), medie (la 7 variante), foarte mare (la 2
variante) si micd (la o variantd);

- marimea pastailor variaza in limite largi, lungimea intre 8,5 §i 20,3 cm, iar latimea intre 1,4 si 2,4 cm;

- numarul de seminte 1n pastaie a variat intre 2 §i7, iar marimea semintei, apreciatd prin lungime pe
axa cea mai lunga, a variat intre 16 §i 22 mm;

- culoarea semintelor la nivelul colectiei a fost alba la 16 variante, violetd cu desen negru la 9
variante §i bej cu desen maro la o varianta (Coccineus 12), existdnd o corelatie intre culoarea florilor
si culoarea semintei.

Caracteristicile fenologice au pus in evidenta faptul ca nu sunt diferente foarte mari intre populatiile
studiate. In ceea ce priveste perioada de la semanat la rasarit aceasta a variat intre 7 si 10 zile,
perioada de la rasarit la aparitia primelor flori a variat intre 29 si 35 de zile, perioada de la rasarit la
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aparitia primelor pastai a variat intre 58 si 70 de zile, iar perioada de la rasarit la maturarea semintelor
a variat intre 105 si 120 de zile.
Principalele elemente ale productivitatii sunt prezentate in tabelul 3.

Tabelul 3. Caracterizarea agroproductivitatii la 10 variante de fasole mare

Varianta Numair de Numair de seminte/| MMB Productia evaluati

nr. crt. specificare seminte/pastaie planta (seminte) (kg/ha)

1. |Coccineus 16 34 38 1190 2001,8

2. |Coccineus 12 34 36 1178 17335

3. |Coccineus 10 2-3 54 1245 27857

4. |Coccineus 17 34 57 1210 2875,1

5. |Coccineus 4 2-4 35 1297 19813

6. |Coccineus 9 2-3 55 1202 3744 8

7. |Coccineus 5 2-3 51 1198 27857

8. |Coccineus 3 34 40 1207 2005 4

9. |Coccineus 1 4-7 66 1113 3021,5

10 |Coccineus 2 3-6 69 1110 31863
Media 3-4 50,3 1195 2612.1

Rezultatele obtinute au permis evaluarea sortimentului studiat dupa cum urmeazi: numarul de seminte
pe pastaie a variat in limite relativ reduse, de la 2-3 pana la 6-7 seminte/pastaie; numarul de seminte/
planta a variat in limite destul de largi, de la 35 (Coccineus 4) pana la 69 seminte/plantd (Coccineus 2);
masa a o mie de boabe (MMB) a variat intre 1110 g (Coccineus 2) si 1297 g (Coccineus 4); productia
evaluata a variat, In medie, intre 1733,5 kg/ha (Coccineus 12) si 3744,5 kg/ha (Coccineus 9).

CONCLUZII

Sortimentul se diferentiazd, in mod deosebit, prin culoarea florii (alba, rosie carmin §i rosie cu
aripioare albe) si culoarea semintelor (alba, violacee cu desen negru si bej cu desen maro).

Din punct de vedere fenologic nu au fost puse in evidenta diferente deosebite, iar perioada de
vegetatie a culturii fiind de circa 100-120 de zile.

Elementele de productivitate si productia variaza in limite destul de mari, productia evaluata variaza
intre 1733 kg/ha si 3745 kg/ha.

REFERINTE BIBLIOGRAFICE

1. BORZA, A., 1968. Dictionar etnobotanic. Bucuresti: EdituraAcademiei. 315 p.

2.DAVIDESCU, D.,MUNTEANU, N., 1984. Ferma model a lui Ion Ionescu de la Brad. Trecut, Prezent si Viitor.
In: Cercetari Agronomice in Moldova, vol. 3, pp. 149-150.

3. MUNTEANU, N., 1985. Phaseolus coccineus L.— o specie legumicola care meritd mai multa atentie. In:
Productia vegetala. Horticultura, nr. 4, pp. 17-19. ISSN: 0254-5756.

4. MUNTEANU, N., 2005. Studii preliminare privind biodiversitatea speciei fasole mare (Phaseolus coccineus
L.). In: Lucrari stiintifice, USAMYV, lasi, seria Horticultura, vol. 1 (48), pp. 83-92.

5.0LARU, C.,1982. Fasolea. Biologiasi tehnologia culturii. Craiova: Editura Scrisul roméanesc. 268 p.

6. POPA, LORENA-DIANA, 2010. Cercetari privind agrobiologia speciei Phaseolus coccineus L. in vederea
optimizarii cultivarii. Teza de doctorat. lagi: USAMV. 232 p.

7. RADULESCU, LM., 1940. Contributii la cunoasterea sistematica a fasolei in Roménia: teza de doctorat.
Bucuresti, Monitorul oficial. 113 p.

8.STAN, N. etal.,2003. Legumicultura, vol. IIL. lasi: Editura”’Ion Ionescu de la Brad”. 315 p. ISBN 973-8014-
91-3.

Data prezentarii articolului: 30.03.2014
Data acceptarii articolului: 27.05.2014



42 Stiinta agricold, nr. 1 (2014)(42-46)

CZU 634.8:632.4 (478)

CONTROLUL GRADULUI DE ATAC CU CIUPERCA
PLASMOPARA VITICOLA PRIN TRATAMENTE CU PRODUSE
DE UZ FITOSANITAR LA SOIUL CHARDONNAY

Sergiu BADARAU, Alexei BIVOL, Dina TROPOTEL
Universitatea Agrara de Stat din Moldova

Abstract. This article presents the results of state testings concerning the biological efficiency of new
fungicidal preparations to control the fungus Plasmopara viticola (Berk. Et Curt.) Berl. et de Toni in vineyards
(variety Chardonnay). A very high efficiency was recorded by the copper based products (Oxide, WP, Miedzian
50 WP), metiram (Venturam 70 WG, Radical, WG), as well as by the blends of two active ingredients (Curage, WP,
Profilux, WG), three active ingredients (Triomax 45 WP) and four active ingredients (Remiltine SC Pepite 473 WG).
Based on the experimental data the mentioned phytosanitary products have been recommended for inclusion in
the integrated protection system of vineyards in the doses and numbers of treatments tested by us.

Key words: Grapevines; Mildew; Plasmopara viticola; Chemical control; Fungicides; Efficiency

Rezumat. In prezentul articol se prezinta rezultatele testarii de stat a eficientei biologice a unor noi preparate
cu actiune fungicida pentru combaterea ciupercii Plasmopara viticola (Berk. et Curt.) Berl.et de Toni 1n plantatiile
viticole (soiul Chardonnay). O eficientda destul de inaltd au aratat produsele pe baza de cupru (Oxide, WP,
Miedzian 50 WP), metiram (Venturam 70 WG, Radical, WG), precum si amestecul din doua (Curage, WP, Profilux,
WG), trei (Triomax 45 WP) si patru ingrediente active (Remiltine SC Pepite 473 WG). in baza datelor experimentale
obtinute produsele de uz fitosanitar mentionate au fost recomandate pentru includere in sistemul de protectie
integrata a plantatiilor viticole, in dozele si numarul de tratamente testate de noi.

Cuvinte cheie: Vita de vie; Mana; Plasmopara viticola, Combatere chimica; Fungicide; Eficienta

INTRODUCERE

Ciuperca Plasmopara viticola a fost observata pentru prima datd iIn America de Nord. Lipsa
conventiilor de carantind si graba viticultorilor de a replanta viile distruse de filoxera au contribuit la
raspandirea noii boli in Europa. In Franta aceasti boali a fost semnalati de citre Deluja in anul 1878,
in Anglia, Spania, Elvetia, Germania si Austria a fost depistata in 1880, iar in anul 1884 aceasta ajunge
si in Basarabia, fiind descoperitd langa satul Leova (Boubals, D. 2000 si Verderevskij, D. 1968). in
functie de conditiile climaterice ale anului pierderile de recolta cauzate de ciuperca pot constitui de la
5 pana la 80%. Strugurii atacati au un continut de zahar redus, aciditate sporita, vinurile sunt mai
sdrace 1n extract si sunt supuse unor boli specifice. Dupa un an de infectie cu Plasmopara viticola,
din cauza slabirii butucilor, coardele degera in timpul iernii, iar formatiunile de rod sunt mai sarace si
mai putine la numar (Verderevskij, D., Lukasevic, P. 1954). Rapiditatea cu care s-a raspandit aceasta
ciuperca a determinat elaborarea metodei chimice de combatere a manei vitei-de-vie, actiunea fungicida
aionilor de cupru fiind stabilitd de Millardet in anul 1883.

Reducerea pierderilor cauzate de ciuperca Plasmopara viticola impune necesitatea elaborarii unor
masuri eficiente de protectie a plantatiilor viticole, care ar stopa dezvoltarea bolii printr-un numar cat mai
mic de tratamente chimice. Reusitacombaterii agentului patogen prin metoda chimicanecesita determinarea
corectd a termenelor efectuarii tratamentelor, utilizarea unor produse de uz fitosanitar selective, utilizarea
diferentiata a acestora in functie de biologia ciupercii sievolutia bolii, largirea sortimentului de fungicide
omologate prin testarea unor noi produse de uz fitosanitar cu actiune ,,antimana”.

MATERIAL SI METODA

Drept obiecte de cercetare au servit soiul Chardonnay si o serie de produse de uz fitosanitar pe
bazi de cupru (Oxide, WP si Miedzian 50 WP), metiram (Radical, DF, Venturam 70 WQ), preparate
cu doua substante active (Curage, WP — cimoxanil, 100 g/kg + oxiclorura de cupru, 300 g/kg; Profilux,
WG — cimoxanil, 45 g/kg + mancozeb, 680 g/kg), preparate cu trei substante active (Triomax 45 WP —
cimoxanil, 40 g/kg + oxiclorura de cupru, 290 g/kg + mancozeb, 120 g/kg), preparate cu patru substante
active (Remiltine SC Pepite 473 WG— mancozeb, 133 g/kg + oxiclorura de cupru, 240 g/kg + cimoxanil,
40 g/kg + sulfat de cupru, 60 g/kg). Montarea experientei s-a realizat randomizat, fiecare din cele 4
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variante includea 4 repetitii, iar fiecare repetitie consta din 5 butuci care erau supusi evidentelor.
Hotarele parcelelor experimentale au fost marcate de restul plantatiei prin cate un rand, in care butucii
nu au fost tratati impotriva bolilor si daunatorilor (Badarau, S., Iurcu-Straistari, E. 2009). In perioada
de vegetatie a anilor 2011 si 2013 pe sectorul experimental au fost efectuate céte § tratamente a
butucilor vitei-de-vie. Din cauza secetei excesive, experientele montate in anul 2012 au fost anulate.

REZULTATE SI DISCUTII

Pentru soiul Chardonnay, mana este boala care poate determina distrugerea totald a recoltei de
struguri, constituind un factor limitativ al productivitatii si eficientei economice a viticulturii.

Conditiile climaterice 1n perioada de vegetatie aanului 2011, in zona centrala a Republicii Moldova,
au fost destul de favorabile pentru declansarea procesului patologic si evolutia de mai departe a manei
vitei-de-vie. Datele experimentale privind eficienta biologica a unor noi produse cuprice impotriva
ciupercii Plasmopara viticola sunt prezentate in tabelul 1.

in varianta martor, netratat, frecventa atacului de mana a constituit 76,5% la frunze si 78,0% la
struguri, iar intensitatea dezvoltarii bolii a ajuns la 47,8% la frunze si 31,5% la struguri. in variantele
tratate cu Oxide, WP, intensitatea evolutiei manei vitei-de-vie a constituit 11,5% la frunze si 7,1% la
struguri 1n doza de 2,5 kg/ha; 8,0% la frunze si 5,6% la struguri in doza de 3,0 kg/ha, fata de 8,4% la
frunze si6,0% la struguri in varianta standard (Champ, WG — 2,5 kg/ha). Eficienta biologicé a utilizarii
produsului Oxide, WP impotriva manei vitei-de-vie a fostmai joasa decét in varianta standard in doza
de 2,5 kg/ha si la nivelul standard in doza de 3,0 kg/ha atét la frunze, cat si la struguri.

Tabelul 1. Eficienta biologica a unor noi fungicide cuprice impotriva manei vitei-de-vie.
Cooperativa agricola de productie ,,Razagro-Prim”, raionul laloveni,
soiul Chardonnay, 2011

Ne Frecventa Intensitatea Eficienta
d /;) Variantele experientei atacului, % dezvoltarii bolii, % biologica, %
la frunze | la struguri | la frunze | Ia struguri| la frunze |lastruguri
1. Martor netratat 76,5 78,0 47,8 31,5 0,0 0,0
2. | Standard Champ, WG — 2,5 kg/ha 20,5 22,6 8.4 6,0 82,4 80,9
3. Oxide, WP — 2,5 kg/ha 30,5 35,3 11,5 7,1 76,0 77,5
4. Oxide, WP — 3,0 kg/ha 22,2 24,7 8,0 5,6 83,3 82,2
DEM 095 3,9 4,2
5. |Standard Cuprumax SOWP —3,0kg’hal 19,4 20,1 5,8 4,9 87,9 84,4
6. Miedzian 50 WP — 2,5 kg/ha 22,5 26,2 7.6 6,3 84,1 80,0
7. Miedzian 50 WP — 3,0 kg/ha 18,1 19,6 5,1 4,3 89,3 86,3
DEM 095 2,9 4,0

Produsul Miedzian 50 WP a fost testat in dozele de 2,5 si 3,0 kg/ha. In varianta standard (Cuprumax
50 WP — 3,0 kg/ha) intensitatea dezvoltarii manei vitei-de-vie a constituit 5,8% la frunze si 4,9% la
struguri; in varianta Miedzian 50 WP — 2,5 kg/ha aceasta a fost de 7,6% la frunze si 6,3% la struguri;
in varianta Miedzian 50 WP — 3,0 kg/ha — de 5,1% la frunze si 4,3% la struguri. Eficienta biologica a
tratamentelor cu Miedzian 50 WP a constituit 84,1% la frunze si 80,0% la struguri in doza de 2,5 kg/ha
51 89,3% la frunze si 86,3% la struguri in doza de 3,0 kg/ha.

Prelucrarea statistica arata ca in doza a doua eficienta biologica a tratarii cu Miedzian 50 WP a fost
la nivelul variantei standard. De mentionat cé dintre cele doud produse cuprice testate in anul 2011,
cele mai bune rezultate a aratat preparatul Miedzian 50 WP.

In perioada de vegetatie a anului 2013, in conditii climaterice favorabile pentru dezvoltarea ciupercii
Plasmopara viticola, a fost testata eficienta biologicé a unor noi produse de uz fitosanitar pe baza de
metiram. Rezultatele obtinute sunt prezentate in tabelul 2.

Tratamentele cu Venturam 70 WG au determinat micsorarea gradului de atac al frunzelor si strugurilor
cu ciuperca Plasmopara viticola. Astfel, in varianta martor, frecventa atacului de mana a constituit
70,5% la frunze si 64,0% la struguri, iar intensitatea dezvoltarii bolii a constituit corespunzator 42,5% si
30,5%. In variantele tratate intensitatea dezvoltirii manei a constituit 9,5% la frunze si 6,7% la struguri
in varianta Venturam 70 WG — 2,0 kg/ha; 6,8% la frunze si 5,4% la struguri in varianta Venturam 70
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WG - 2,5 kg/ha; 5,6% la frunze si 4,1% la struguri in varianta Venturam 70 WG — 3,0 kg/ha, fata de
8,0% la frunze si 6,0% la struguri in varianta standard (Polyram DF — 2,0 kg/ha). Eficienta biologica a
utilizarii preparatului Venturam 70 WG in calitate de fungicid impotriva manei vitei-de-vie a constituit
77,6% la frunze si 78,0% la struguri in varianta Venturam 70 WG — 2,0kg/ha, 84,0% la frunze si 82,3%
la struguri in varianta Venturam 70 WG — 2,5 kg/ha, 86,8% la frunze si 86,6% la struguri in varianta
Venturam 70 WG — 3,0 kg/ha, fata de 81,2% la frunze si 80,3% la struguri in varianta standard (Polyram
DF — 2,0 kg/ha). Analiza statistica a rezultatelor aratd ca eficienta biologica a utilizarii preparatului
Venturam 70 WG 1n calitate de fungicid impotriva manei vitei-de-vie a fost la nivelul standardului in
dozele de 2,5 si 3,0 kg/ha si mai joasa in doza de 2,0 kg/ha, atat la frunze, cat si la struguri.

Tabelul 2. Eficienta biologica a unor noi fungicide pe baza de metiram impotriva manei

vitei-de-vie. Cooperativa agricola de productie ,,Razagro-Prim”,
raionul laloveni, soiul Chardonnay, 2013

Ne Variantele experientei Frecventa atacului, |Intensitatea dezvoltirii| Eficienta biologici, %
d/o % bolii, %
la frunze| la struguri | la frunze | lastruguri | la frunze | la struguri

1. Martor netratat 70,5 64,0 42,5 30,5 0,0 0,0

2. | Standard Polyram DF —2,0 kg/ha| 17,7 14,9 8,0 6,0 81,2 80,3

3. | Venturam 70 WG — 2,0 kgha 18,2 15,3 9,5 6,7 77,6 78,0

4. | Venturam 70 WG —2,5kgha 14,3 12,5 6,8 5,4 84,0 82,3

5.| Ventwam 70 WG -3,0 kg/ha 12,0 10,4 5,6 4,1 86,8 86,6
DEM 095 34 2,1

6. Radical, DF —2,0kg/ha 18,9 15,2 7,8 6,2 81,6 79,7

7. Radical, DF —2,5kg/ha 164 13,0 6,5 5,1 84,7 83,3
DEM 095 3,0 2,4

Eficienta biologicé a tratamentelor cu Radical, DF a fost destul de inalta si a constituit 81,6% la frunze
$179,7% la struguri in varianta Radical, DF — 2,5 kg/ha; 84,7% la frunze si 83,3% la struguri 1n varianta
Radical, DF — 3,0 kg/ha; fata de 81,2% la frunze si 80,3% la struguri in varianta standard. Analiza
statistica a rezultatelor obtinute arata cé eficienta biologica a tratamentelor cu Radical, DF a fost mai
joasa decat nivelul standard in doza de 2,5 kg/ha si a atins nivelul standard in doza de 3,0 kg/ha.

Preparatele pe bazi de cimoxanil poseda actiune penetranta cu efect curativ §ipreventiv, determinand
inhibarea sporulirii agentilor patogeni si germinarii sporilor. In amestec ele pot fi combinate cu substante
cuprice, mancozeb, metalaxil etc. Din aceasta grupa de preparate fac parte produsele Curage, WP si
Profilux, WG, care au o eficientd destul de inalta impotriva ciupercilor din fam. Peronosporaceae.
Tratamentele cu produsul Curage, WP au determinat micsorarea intensitatii bolii la frunze pana la
8,0% 1n doza de 1,0 kg/ha i 6,5% in doza de 1,5 kg/ha, iar la struguri aceste valori atingand 6,0% si,
respectiv, 4,7%. Eficienta biologica a preparatului Curage, WP impotriva manei a fost lanivelul variantei
standard (Ordan SP - 3,0 kg/ha) in doza de 1,5 kg/ha sisub nivelul standard in dozade 1,0kg/ha (Tab.
3). in conditiile climaterice ale anului 2013, in variantele tratate cu Profilux, WG a fost semnalata o
scadere a intensitatii bolii pana la 4,9% la frunze si 3,0% la struguri in doza de 2,0 kg/ha si panala4,0%
la frunze si 2,4% la struguri in doza de 2,5 kg/ha. In varianta standard (Presto Plus 72 WP — 3,0 kg/ha)
intensitatea dezvoltarii manei a constituit 4,2% la frunze si 2,6% la struguri.

Eficienta biologica a tratamentelor cu preparatul Profilux, WG impotriva manei vitei-de-vie a constituit
89,7% la frunze i 90,5% la struguri in varianta Profilux, WG — 2,0 kg/ha, 91,6% la frunze si 92,4% la
struguri n varianta Profilux, WG — 2,5 kg/ha, fatd de 91,2% la frunze si 91,7% la struguri in varianta
standard (Presto Plus 72 WP — 3,0 kg/ha). Rezultatele prelucrarii statistice a datelor obtinute aratd ca
eficienta biologica a preparatului Profilux, WG a fost la nivelul variantei standard in ambele doze testate.

Rezultatele testarii de stata preparatului Triomax 45 WP (cimoxanil + oxiclorura de cupru + mancozeb)
se prezinta in tabelul 4. Intensitatea dezvoltarii manei la frunze 1n ultima evidenta a constituit 6,0% in
varianta standard (Ordan SP — 3,0 ¢a/aa), 9,1% in varianta Triomax 45 WP — 2,0 kg/ha, 7,8% in
varianta Triomax 45 WP — 2,5 kg/ha si 5,4% 1n varianta Triomax 45 WP — 3,0 kg/ha, iar la struguri —
4,5% in varianta standard (Ordan SP — 3,0 ¢d/aa), 6,8% in varianta Triomax 45 WP — 2,0 kg/ha, 5,9%
in varianta Triomax 45 WP — 2,5 kg/ha si 4,3% in varianta Triomax 45 WP — 3,0 kg/ha. Eficienta
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Tabelul 3. Eficienta biologica a unor fungicide cu doud substante active impotriva manei
vitei-de-vie. Cooperativa agricola de productie ,,Razagro-Prim”, raionul laloveni, soiul
Chardonnay, 2013

Nr. Variantele Frecventa Intensitatea | Eficienta biologica,
d/o experientei atacului, % atacului, % %
frunze | struguri | frunze |[struguri| frunze | struguri
Montata in anul 2011
1. Martor netratat 76,5 78,0 478 31,5 0,0 0,0
2. Standard Ordan SP — 3,0 kg/ha 15,5 12,5 6,0 4,5 87,4 85,7
3. Curage, WP — 1,0 ke/ha 20,4 173 8,0 6,0 83,3 81,0
4. Curage, WP — 1,5 kg/ha 16,7 13,0 6,5 4,7 86,4 85,1
DEM 095 29 2,7
1. Montata in anul 2013 70,5 64,0 425 30,5 0,0 0,0
Martor n etratat
2. | Standard Presto Plus 72 WP — 3,0 kg/ha 9.8 7,0 4,2 2,6 91,2 91,7
3. Profilux, WG — 2,0 kg/ha 13,6 7,9 4,9 3,0 89,7 90,5
4. Profilux, WG — 2.5 kg/ha 10,4 6,5 4.0 2,4 91,6 92,4
DEM 095 24 30

biologica a tratamentelor cu Triomax 45 WP, atat la frunze, cat si la struguri a fost la nivelul standard
in doza de 3,0 kg/ha si sub nivelul variantei standard in dozele de 2,0 si 2,5 kg/ha.

Relativ naltd a fost si eficienta tratarilor cu preparatul complex Remiltine SC Pepite 473 WG,
compus din 4 substante active. Intensitatea dezvoltarii manei la frunze a constituit 9,0% in doza de 2,5
kg/ha si 6,5% in doza de 3,0 kg/ha, iar la struguri — 6,2% si, respectiv, 4,5 %.

Tabelul 4. Eficienta biologica a unor fungicide complexe impotriva manei vitei-de-vie.
Cooperativa agricola de productie ,,Razagro-Prim”, raionul laloveni, soiul Chardonnay, 2011

Nr Variantele Frecvep;a lntensit.atea .Efici.ﬂ}!:a
: . R ata cului, % atacului, % biologica, %
d/o experientei - - -
i frunze |struguri| frunze | struguri | frunze | struguri
1. Martor netratat 70,5 64,0 425 30,5 0,0 0,0
2. Standard Ordan SP — 3,0 kg/ha 15,5 12,5 6,0 4,5 85,9 85,2
3. Triomax 45 WP — 2,0 kg/ha 23,4 19,6 9,1 6,8 78,6 77,7
4. Triomax 45 WP — 2,5 kg/ha 19,7 159 7,8 5,9 81,6 80,7
5. Triomax 45 WP — 3,0 kg/ha 14,2 11,0 5,4 4,3 87,3 85,9
DEM 095 3,5 3,1
1. Martor netratat 76,5 78,0 478 31,5 0,0 0,0
2. Standard Ordan SP — 3,0 kg/ha 16,0 18,3 7,9 5,5 83,5 82,5
3. | Remiltine SC Pepite 473 WG —2,5 kg/ha| 18,5 20,5 9,0 6,2 81,2 80,3
4. | Remiltine SC Pepite 473 WG —3,0 kg/ha| 13,0 15,6 6,5 4,5 86,4 85,7
DEM 095 2,6 2.4

Eficienta biologica a utilizarii preparatului Remiltine SC Pepite 473 WG a fost la nivelul variantei
standard 1n prima doza si mai inalta decat in standard 1n doza a doua.

CONCLUZII

1. Pentru soiul Chardonnay, ciuperca Plasmopara viticola continud sa fie un factor limitativ al
longevitatii i productivitatii plantatiilor.

2. In baza rezultatelor obtinute, se recomandai preparatele Oxide, WP (3,0 kg/ha), Miedzian 50 WP
(3,0 kg/ha), Venturam 70 WG (2,5-3,0 kg/ha), Radical, WG (2,0-2,5 kg/ha), Curage, WP (1,5 kg/ha),
Profilux, WG (2,0-2,5 kg/ha), Triomax 45 WP (3,0 kg/ha) si Remiltine SC Pepite 473 WG (3,0 kg/ha)
pentru implementare in sistemul de protectie integrata a plantatiilor viticole cu soiuri europene.

3.1n conditiile favorabile de dezvoltare a bolii, la soiul Chardonnay recomandam in faza de lastari
cu lungimeade 15-30 cm un tratament obligatoriu cu produse cuprice (Oxide, WP — 3,0 kg/ha, Miedzian
50 WP - 3,0 kg/a), iar in faza degajarii ciorchinilor si dupainflorire — tratamente cu fungicide sistemice
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sau de contact-sistemice (Radical, WG, Curage, WP, Profilux, Triomax 45 WP si Remiltine SC Pepite
473 WG).
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SIMILITUDINI ALE ANALIZEI SENZORIALE Sl
OLFACTOMETRICE A VINURILOR OBTINUTE DIN SOIURI DE
STRUGURI DE SELECTIE AUTOHTONA

Grigore MUSTEATA, Natalia FURTUNA

Universitatea Tehnica a Moldovei

Abstract. The aroma compounds specific to a particular type of wine are very important for the wine quality.
Therefore, we have studied the aroma compounds of dry white wines produced from three locally selected
Moldavian grape varieties: Startovy, Viorica and Muscat de laloveni. We have performed both sensory and gas
chromatography — olfactometry analyses of the wines. The sensory descriptive analysis revealed a number of
aromatic properties and based on them we have developed some radar charts. In order to identify active aroma
compounds, the wines were evaluated using the frequency detection method. The evaluators recorded totally
697 descriptors distributed in 126 aromatic zones, but only 565 of them (81%) were proved to be representative.

Key words: Wine; Aromatic complex; Sensory analysis; Gas chromatography-olfactometry

Rezumat. Un rol important la formarea calitatii vinurilor il are complexul aromatic specific fiecarui tip de vin. in
acest context au fost studiate compozitiile aromatice ale vinurilor albe seci obtinute din soiurile de selectie
moldoveneasca Startovii, Viorica si Muscat de laloveni. Vinurile au fost supuse analizei senzoriale si gaz
cromatografiei — olfactometriei. Analiza senzoriald descriptiva a generat un sir de caracteristici aromatice in baza
carora s-au construit diagrame de tip radar. Pentru identificarea compusilor odoranti activi, vinurile au mai fost
evaluate prin metoda frecventelor de detectie. Evaluatorii au generat in total 697 descriptori distribuitiin 126 zone
odorante, insanumai 565 (81 %) au fost validati ca fiind reprezentativi.

Cuvinte cheie: Vin; Complex aromatic;Analiza senzoriald, Gaz-cromatografie-olfactometrie

INTRODUCERE

Aromaunui produs alimentar rezultd din prezentaunui set mixt de compusi volatili care stimuleaza
receptorii olfactivi, fiind de o mare diversitate chimica, 1n special pentru produsele alimentare care au
fost supuse unui tratament termic sau fermentatiei (vin, cafea, paine), unde pot fi gasite peste 1000
compusi volatili. Dintre acestia, mai putin de 5% contribuie efectiv la aroma produsului si sunt numiti
compusi odoranti de impact (Grosch, W. 2000).

Cu toate progresele spectaculoase pe care le-a inregistrat in ultimul timp analiza instrumentala a
compusilor volatili din struguri i vin, niciprin cele mai sensibile metode nu pot fi depistate o serie de
gusturi sau arome, dar pot fi lesne sesizate de un degustator.

Gaz cromatografia — olfactometria (GC-O) este o metoda analiticd care asociaza consecutiv
cromatografia cu perceptia senzoriald, astfel nasul uman fiind pe post de detector. Datorita faptului ca
nasul uman are o limita teoretica de detectiec a mirosului de circa 10" moli, GC-O este o tehnica
valoroasa de detectare a compusilor odoranti (Reineccius, G.A. 1994).

Directiile strategice ale activitatii din sfera stiintei si inovarii din Republica Moldova pentru anii
economiei nationale. Din acest motiv autorii au considerat necesara si oportuna studierea complexului
odorant al trei soiuri de struguri de selectie autohtona (Startovii, Viorica si Muscat de laloveni) si
elaborarea profilurilor aromatice ale acestora.

MATERIAL SI METODA

Pentru studiu au fost utilizate vinuri materie prima din soiurile autohtone: Startovii, Viorica si Muscat
de laloveni (roadaanului2010si 2011) obtinute la Institutul Stiintifico—Practic de Horticultura si Tehnologii
Alimentare din Chisinau. Vinurile au fost produse conform tehnologiei clasice a vinurilor albe seci si
pastrate 1n sticle inchise etans la temperatura de 4-6°C. Initial, vinurile au fost supuse analizelor fizico-
chimice si senzoriale.

Analiza senzoriald a fost realizatd conform unei fige special concepute pentru a pune in evidenta
caracteristicile aromatice ale vinurilor. Scara pe care degustatorii au marcat nivelul intensitatii percepute
are lungimea de 100 mm, astfel incat notele acordate au fost transformate usor in valori intre 0 i 100,
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prin masurare directd. Vinurile au fost apreciate cu note de catre fiecare degustator, dupa care s-a
obtinut o notd medie pentru fiecare, inclusiv si descriptorii acestora. Toate datele obtinute au fost
introduse in tabele si ulterior interpretate.

Analiza olfactometrica s-a efectuat in baza a 3 extracte cu participarea a 7 evaluatori selectati in
prealabil care au fost informati cé vor fi analizate trei vinuri albe, Insa nici un alt detaliu nu le-a fost
precizat. Durata totald a sesiunii a fost de 45 minute. Pentru obtinerea compusilor aromatici a fost
utilizata extragerea cu diclormetan (Moio, L. et al. 1995).

La iesirea din coloana, efluentul gazos a fost divizatin douad parti: cea mai mica a fost directionata
spre detectorul instrumental (de obicei, detectorul de ionizare cu flacara FID); cealalta, mai mare, a
fost indreptata spre un dispozitiv de mirosire (port-sniffing) plasat lanivelul nasului subiectului (Fig. 1).
Aceastd metoda permite obtinerea concomitenta a doua tipuri de semnal: cromatograma extractului si
inregistrarea evenimentelor olfactive de catre evaluatori.

Seringa
TR TN
Detector FID
— I =T Cromatograma
i Injector L
I Sriffing-Port
L
L i =
Coloana
b, F
Cuptor

gaz vector

Figura 1. Schema principiului de functionare a GC-O

Cromatograful in fazd gazoasda Hewlett—Packard 5890 este echipat cu un injector de tip split/
splitless si coloana capilara de tip DB-1701 (lungime — 30 m, diametrul interior — 0,32 mm §i grosimea
fazei stationare — 1 um).

Prelucrarea simultana a ambelor semnale a fost efectuata cu ajutorul programelor EZ Chrom Elite
(Agilent Technologies) si AcquiSniff® (©INRA). Indicii liniari de retentie (ILR) ai picurilor
cromatografice si evenimentelor olfactive au fost calculati datorita injectarii zilnice a unei solutii de 13
n-alcani (de la C, pana la C ), analizata in aceleasi conditii cromatografice ca si extractele.

Rezultatele fiecarei prelucrari individuale a datelor au fost introduse in tabelul Excel, indicandu-se
ILR-urile picurilor, codul subiectului, codul extractului si descrierile. In final, s-au completat 21 de
tabele cu datele analizei olfactometrice, supuse ulterior prelucrarii matematice. Prelucrarea matematica
a datelor a fost efectuata cu ajutorul programului Matlab® (The Mathwork Inc.), care pune in aplicare
o functie matematica iterativa pentru a obtine un tabel unde figureazi numarul de detectii pentru
fiecare tandem vin/zona odoranta. Programul a luat in calcul doar ILR-urile evenimentelor olfactive.

REZULTATE SI DISCUTII

In rezultatul prelucririi fiselor deanalizi senzoriala pentru vinurile din soiurile Startovii, Viorica si Muscat
de Ialoveni a fost elaboratprofilul senzorial al acestora. S-a optat pentru imbinarea descrierii grafice cu cele
verbale a caracteristicilor principale. In pofidaunei dispersii considerabile a raspunsurilor, s-au obtinut informatii
concludente cu o precize satisfacatoare. Datele obtinute au fost inscrise in tabele (Tab. 1 i 2), indicand
valorile intensitatilor si descriptorii enuntati referitor la tipurile de aroma prezente in vinurile obtinute.
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Tabelul 1. Ponderea aromelor in scara 1-100 puncte, roada anilor 2010 si 2011
Tipul aromei .
. Anul Intensitatea
Vinul . . « . . Alte = .
roadei | Florald | De fructe| Vegetala Condi mentata arome totala a aromei
s 2010 33 73 40 33 13 75
Startovii
2011 80 45 40 50 40 60
Vi 2010 | 93 33 13 53 53 75
fortea1mo11 |75 45 30 40 50 65
Muscat de | 2010 73 60 40 33 13 62
Ialoveni 2011 55 60 50 20 40 45

Studiind ponderea fiecarui tip de aroma (Tab. 1) se poate remarca ca vinurile din roada 2011 au
prezentat valori mai ridicate pentru majoritatea tipurilor de aroma, insa caracteristicile aromelor au
ramas aproximativ aceleasi pentru ambii ani.

Descriptorii sunt prezentati in conformitate cu libera exprimare a evaluatorilor (Tab. 2).

Tabelul 2. Descriptorii enuntati in cadrul evaluarii senzoriale, roada anilor 2010 si 2011

Ti «
Denumirea | Anul ipul de aroma
vinului froadei Florala De fructe Vegetala Condimentata Alte
arome
. . .. | fa a i a .
2010 busuioc, cimbru pere, mere, lamai an er 9a spat piper, nucd de frisca
. taiat COCOoS
Startovii - "
salvie, trandafir, floare . . . . .
2011 n caise, pere, mere | fin proaspat scortigoard migdale
de salcAm ;
. . R . . foi fi e o
2010 | busuioc, flori de camp |pomelo, grapefruit] muguri o dercilavln, vanilina
Viorica _ _ _ paprica
2011 floare de salcam, rodie, caise, mere, fin proaspit i er neerl vaniling
sulfind, musetel lime proasp PP £
fHori R ; . . . -
»010 |l de salAcam, flori de| citrice, piersici, teling nucsoara i
Muscat de camp ananas ’ (muscade)
Ialoveni 2011 vervena, tei, iris mere, caise, ciorchini, . . miere de
salcadm, trandafir piersici ardei gras scortiyoara albini

Pe axele diagramei de tip radar (Fig. 2) sunt prezentate caracteristicile senzoriale si valorile
parametrilor pentru fiecare vin.

Florala Florald

Florala

Fructe

Condimente Vegetald
Condimente Vegetala

@ 20]) =— =— 2011
a. b. c.
Figura 2. Profilul senzorial al vinurilor Startovii (a), Muscat de laloveni (b) si Viorica (c)

Cele mai semnificative caracteristici olfactive ale vinurilor studiate au fost prezentate in tabelele
anterioare si sunt expuse detaliat in continuare. La degustare s-au identificat nuante de:

—aroma florala (33 — 93 puncte): busuioc, salvie, cimbru, trandafir, sulfind, musetel, vervena, flori
de salcam, flori de camp, tei, iris;

—aroma de fructe (33— 73 puncte): pere, mere, caise, piersici, ananas, rodie, lamai, lime, grapefruit,
pomelo, citrice;

— aroma vegetala (13 - 50 puncte): fan proaspat cosit, muguri, telina, ciorchini, ardei gras;



Grigore Musteatd, Natalia Furtuna. Similitudini ale analizeisenzoriale si olfactometrice pentru vinuri obtinute... (47-51)
Stiinta agricola, nr. 1 (2014)

50

—aroma de condimente (20— 53 puncte): piper, nuca de cocos, frunze de dafin, paprica, nucsoara,
scortisoara;

— alte arome (13 - 53 puncte): frigca, migdale, vanilina, miere de albine.

Diferentele sau asemanarile la cresterea, maturarea si coacerea acestor soiuri de vita-de-vie i, ulterior,
la evoluarea acestora in vin au fost influentate si de conditiile climaterice care s-au inregistrat in acesti ani.

Astfel, in Republica Moldova, anul 2010 a fost cald si cu precipitatii. Precipitatiile au cazut neuniform
(110-150% din norma). Sezonul de iarna 2009—2010 a fost mai rece decét in mod obisnuit §i cu multa
zapada. Vara a fost foarte calda. Toamna a fost calda si cu precipitatii. Cantitatea precipitatiilor cazute
a constituit 105-170% din norma. Ploile puternice au cauzat pagube semnificative. Din cauza
temperaturilor joase din luna ianuarie, recolta de viti-de-vie s-amicsorat in mediu cu 26% comparativ

Tabelul 3. Caracteristica zonelor odorante reprezentative pentru vinurile studiate

ILR mediu F;:tZ‘;etl%a Descrierea zonei odorante Compusii chimici responsabili de aroma
695 14 iaurt, frisca, unt 1,1-dietoxietan
766 11 fructe, solvent etilacetat
770 6 otet, intepator acid acetic
778 15 fructe, brandy propanoat de etil
816 19 fructe, capsuni, ananas 2-metilpropanoat de etil
845 21 cacao, ciocolata, drojdii 3-metilbutan-1-01
862 21 tutti frutti, cap suni, zmeura etilbutanoat
906 14 fructe, kiwi, ananas 2-metilbutanoat de etil
912 15 bomboane fructate, tei, vervena 3-metilbutanoat de etil
938 28 banana, pard acetat de isoamil
957 11 branzi acid butanoic
1009 20 Branza, rancezit acid 3-metilbutanoic
1014 6 mar, branza acid 2-metilbutanoic
1027 8 plante uscate alfa-pinen
1053 9 cartofi fierti, gnocchi 3-metiltiopropanal
1060 21 bomb oane fructate, mar, citrice hexanoat de etil
1074 17 muguri de coacadz negru 4 -mercaptano-4-metilpentan-2-ona
1149 13 flori octanoat de metil
1154 13 sulf acid hexanoic
1174 13 fructe, balzamic etilfuran-2-carboxilat
1194 32 lacramioare, lavanda, citrice, bezele linalool
1235 8 caramela, ciocolata guaiacol
1240 13 vata de zahar, caramela furaneol
1284 18 miere, trandafir, liliac 2-feniletanol
1292 14 flori alfa-terpineol
1305 17 carameld, vata de zahar homofuraneol
1350 10 branza, fum, praf acid octanoic
1357 19 condimentat, curry, fenicul sotolon
1371 9 bergamota, citrice 3-sulfanilhexil acetat
1432 5 lemn dulce 1,1,6-trimetil-1,2-d ihidronaftalena
1473 11 floral, etbacee 3-fenilpropanoat de etil
1489 5 chimic, farmaceutic 4-vinilfenol
1494 18 balsamic, cuisoare, curry 4-vinilguaiacol
1508 9 miere poliflora beta-damascenone
1512 13 prune, floral, fum acid fenilacetic
1518 6 cuisoare eugenol
1529 5 condimentat metileugenol
1545 7 mineral 2,6-dimethox yp henol
1550 7 floral, etbacee dihidrocinamat de etil
1619 7 fructe, vegetal cinamat de etil
1644 6 sulf, fermentare, cascaval acid decanoic
1662 9 vanilie vanilina
1728 8 vin fiert, balzam vanilat de metil
1748 9 nucd de cocos delta-decalactone
1909 5 fructe, pomusoare tirosol
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cu anul 2009. Anul 2011 a fost mai cald decat in mod obisnuit si cu deficit mare de precipitatii in peste
60% din teritoriul tarii. Suma lor a constituit 10-50% din norma anuala, ceea ce se semnaleaza in
medie o datd in 10-20 ani. Vara a fost calda si izolat cu deficit semnificativ de precipitatii, ceea ce a
condus la declansarea secetei catastrofale care a afectat peste 80% din teritoriul tarii.

Se poate observa cé desi In acesti ani au fost conditii climaterice aseméanatoare, totusi precipitatiile
in 2011 au fost mai putine. Acest fapt explica diferenta de calitate a strugurilor utilizati la producerea
vinurilor (in anul 2010 — coacere intarziata si afectati de boli, iar in 2011 — coacere prematura, cu
zaharitate sporita si aciditate scazuta).

Totodata, a fost efectuatd analiza olfactometrica prin metoda frecventei de detectie. Numarul total
de evenimente olfactive relative pentru fiecare vin a fost de 697. Pentru analiza datelor cu ajutorul
programului Matlab®, in prealabil, a fost fixat un prag de eliminare. Acesta corespunde cu valoarea
primului quartil de distributie, ceea ce inseamna ca pentru a considera o zona odoranta ca fiind
reprezentativa, ea trebuie sa contina cel putin 5 evenimente olfactive. Din totalul de 697 de evenimente
olfactive, 565 (81%) au fost repartizate intre cele 45 de zone odorante cu minimum 5 evenimente
pentru fiecare zond. Rezultatele obtinute in rezultatul analizei GC-O au fost sistematizate Intr-un tabel
(Tab. 3) ce contine informatii despre descriptorii enuntati de cétre evaluatori si compusii chimici
responsabili de aromele respective identificati in baza coincidentei indicilor liniari de retentie i similaritatii
aromei cu standardele din sursele bibliografice (Lee, S.J. et al. 2003; Goodner, K.L. 2008).

In conformitate cu datele analizei olfactometrice (Tab. 3), putem concluziona ci cele mai mari
valori ale frecventei de detectie (mai mult de 15 frecvente) le au zonele odorante cu arome florale
(3-metilbutanoat de etil, linalool, 2—feniletanol, alfa—terpineol, etc) si de fructe (propanoat de etil,
2—metilpropanoat de etil, 3-metilbutan—1—ol, etilbutanoat, 2—metilbutanoat de etil, hexanoat de etil,
etc). Acest fapt confirma profilul aromatic al acestor soiuri elaborat in urma analizei senzoriale descriptive.

Totodata, se observa ca majoritatea compusilor chimici responsabili de aceste arome sunt de origine
fermentativd si doar cativa dintre ei sunt de origine varietala: terpene (alfa—pinen, linalool,
alfa—terpineol), norizoprenoide (beta—damascenone, 1,1,6-trimetil-1,2—dihidronaftalena), compusitiolici
(4-mercaptano—4—metilpentan—2—ona) etc.

CONCLUZII

Vinurile produse din soiurile de struguri de selectie autohtona Startovii, Viorica si Muscatde laloveni
sunt bogate In compusi odoranti usor detectabili prin analiza olfactometrica, ceeace a permis, in urma
inlaturarii zgomotuluide fond, de a evidentia 45 de zone odorante reprezentative.

Vinurile sunt caracterizate preponderent de un complex aromatic floral si de fructe, acest fapt fiind
confirmat si de rezultatele analizei senzoriale descriptive, majoritatea compusilor chimici responsabili
de aceste arome fiind de origine fermentativa si doar cativa dintre ei de origine varietala.

In baza evaluirii senzoriale a vinurilor a fost realizati o comparatie paraleli a vinurilor obtinute din
aceleasi soiuri din roada a doi ani consecutivi, observandu-se ca vinurile din roada anului 2011 sunt mai
echilibrate din punctde vedere olfactiv. Aceasta diferenta poate fi explicata prin calitatea strugurilor utilizati
la producerea vinurilor, care a fost influentata de conditiile climaterice care s-au inregistrat in acesti ani.
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LUTAMMbBbI BACILLUS SUBTILIS, NEPCNEKTUBHbLIE AOnNA
3AWNTbI ABJIOHU OT MNAPLUMU

A.H. HUKOJIAEB, C. H. HUKOJIAEBA

Hnemumym 3awgumol pacmenuii u sxon02uyeckoeo zemunedenus Akademuu Hayxk Monoogwsi

Abstract. Two strains of Bacillus subtilis (B-7-10 and B-5-10), isolated byus, were tested in comparison with
the producer strain of the biopreparation Gamair Bacillus subtilis M-22 (standard strain) for their ability to
control apple scab. The experimental variant included 4 trees, each being considered as one replication. Number
of observed leaves per replication — 100. Treatment dates were established based on tree state and weather
contitions. Six treatments were performed over the season. Cultural liquids (50%) of the tested spore-forming
bacteria, by their action on scab pathogen, are not inferior to the standard culture. The culture B-7-10 showed
somewhat more biological efficiency (79,1%) against apple scab as compared to both standard culture (77,9%),
and B-5-10 (69,8%). We consider to be promising further work with these strains for developinga technology for
the production of scab control preparations.

Key words: Malus pumila; Scab; Biological control; Bacillus subtilis

Pedepat Vcribirans! 1Ba BbIIeCHABIC Hamu IirtavMa Bacillus subtilis (B-7-10wu B-5-10) B cpaBHEHIM CO IITAMMOM
Bacillus subtilis M-22 (npomyiieaToM Ouonperapata I'amanp) B 60pb0e ¢ mapmioii s0oHu. BapuaHT ormbITa BKITFO YA
4 nepeBa, KaX/0€ 13 KOTOPBIX MPHHAMAIA 32 OJ[HY TOBTOPHO CTh. KOJIMYECTBO YUETHBIX JIMCTHEB B IOBTOPHO CTH —
100. Cpoxu 06pabOTKH OIPEICIICH HCXO IS i3 COCTOSTHISA JICPEBhEB U IIOTOJTHBIX YCIOBHI. 32 C€30H OBLIO CICTIAHO
e cth 00paboTok. KymerypanbHbie sxunko et (50%) TeCTHpYeMBIX CITOPOBBIX OAKTEPHIA, TT0 JICHCTBHFO Ha BO3OYTHTEIIS
napim sQIOHH, HE YCTYNAroT CTaHAapTHOM KyIbType MpojyleHTa npenapara ['amanp. Kynsrypa B-7-10 nmena
HECKOJIBKO OOJBIITyI0 OHosorndeckyro 3¢ dekTuBHOCTh (79,1%) NMpoTHB mapim sOIOHU MO0 CPABHEHUIO U C
npoayienroM [amanpa (77,9%), u ¢ kymsTypoii B-5-10 (69,8% ). CuntaeM nepCrieK THBHO M b HEUTITYEO paboTy co
IITaMMaMH JIJTS pa3paOdOTKU TEXHOJIOT U MPOU3BOICTBa MUKPOOUOTIPEITaparoB Jisl 0OphOBI C apIioii s0I0HM.

Karouessie cnoBa: Malus pumila; Tlapma; buonoruueckas 6ops0a; Bacillus subtilis

BBEJAEHHUE

Cpenu aHTaroHUCTOB M MOTCHIMAIBHBIX MPOJYIIEHTOB OUOCPEICTB i OOPBOBI ¢ 0OJIC3HIMU
PacTeHUI MHTEHCUBHO M3Y4ar0TCs MPEACTaBUTEIM CIIOPOBLIX OakTepuii (Suarez-Estrella, F., Vargas-
Garcya, C., Lopez, M.J. et al. 2007; Jae Pil Lee, Seon-Woo Lee, Choul Sung Kim et al. 2006).

Azropsl I'B. fAxy6a u J[.H. T'ycun (2010) cooOmmarot, 4To Ha CpeAHEBOCIPUUMYUBBIX COPTaX
sI0JIOHH MIperaparhl CIIOPOBBIX OAKTEPH MOTYT BKIIIOUATHCS B CUCTEMY 3alllUTHI S0JIOHN OT MapIIu B
KOMITIeKce ¢ XUM(YHTUIUAaMu NpH yMepeHHOM pa3Butuu 0oje3Hu. Tak ke u M.E. Tonrophas
(2010) cuuTaeT BO3MOXKHBIM UYepeloBaHUE 00PA0OTOK XMMUUYCCKHUMH M OMOJOTHYESCKUMHU
¢yurumunamu. B.A. Tasmomus (2010) ykasbiBaet, yTo npuMeHeHue Anupuna (Ha ocHose Bacillus
subtilis) S)KOHOMUUECKU BBITOAHO MIPH 3alIUTE CaJa OT MapIIH.

O.B. bustokoa (2010) cooOmaet, 4To HanbOJIee TMHAMUYIHO B MUPE PACTET IPojIaXa NpenaparoB
Ha ocHOBe Bacillus subtilis v Bacillus pumilis, xoTopsie cocraBusiotr 8—10% mponaax
Mukpobuodyrarunmaos B CeBepHoit AMepuke u 3ananHoi EBpore.

B npenpiyinmx ucclieJoBaHMsX HaM¥ ObUTH BBIJICTICHBI CIOPOBBIC OakTepyu, S (HEeKTHBHBIC TIPOTHUB
psna ¢puronaroreHoB — (GaKyIBTaTHBHBIX canpoduToB: Botrytis cinerea, Sclerotinia sclerotiorum,
Rhizoctoniz solani, Fusarium (1o MeHbiied Mepe 4 pasnuuHbIX Buaa), Pythium, Phytophthora,
Monilia fructigena, Alternaria solani v np.

3agadeil HAIMX HMCCIIEIOBAaHUH ABJIAJIOCH OnpenelieHue Ononorudeckoil dpdeKkTuBHO CTH
BBIJICJICHHBIX HAMH CIIOPOBBIX OaKTEepHid IPOTHUB MAPILIH SOTOHH.

MATEPHUAJ U METO/bI

Tectupyemble OakTepuy BHIpALIMBAINA B JKHIKOW Cpeje Ha MPOM3BOJICTBEHHOHN Kadanke B 3—
JIUTPOBBIX OaHKaX B TeueHue 48—72 4acoB (10 MOJHOTO CHOPOHOIIEHH s ) pH Temepatype 25-30°C.
Io oxoHYaHUM CTIOPOHOILICHHS 0 TPUM EHEHMSI XKHIKast KYJIBTYpa XpaHHach B XOJIOAWIbHIKe. Paboune
pactBopsl ¢ CHIBBETOM TOTOBWJIM HENOCPEICTBEHHO Tepel MPUMEHEHHEM M HCIOJb30Baii 0e3
xpanenus. OnbITel npoBoguH B cany SRL “Arpobpuo”, kommyHa bauoii.
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CxeMa ombITa BKJIIOYAJIA TAKUE BapHAHTHI:

1. Konrpous (6e3 00paboToK);

2. broorudeckuii 3TajioH (KyIIbTypa—TipoyieHT nperapara [amanp) — 50% KyssTypasibHast JKUIKOCTh;

3. Cnoposas 6akrepust B-5-10 — 50% kynsrypanbHas )KHIKOCTB;

4. Cnoposas 6aktepust B-7-10 — 50% xynsrypaibHast 5KHIKOCTb.

J1J1s1 Ka4eCTBEHHOTO MOKPBITHS JIUCTHEB B paboune XUAKoCTH 10o0aBisum mo 0,1% cMaunBarens
CunbBet. OnpbICKMBaHMsI IPOBOJIMIIM PAHIIEBBIM OoIpbIcKuBareneM. Ha onHo nepeBo pacxomoBamu 1
J1 pabodeii KUJIKO CTH.

Bapuant omnbiTa BKIrO4an 4 gepeBa, KaXJ0€ M3 KOTOPHIX NPUHUMAH 3a OAHY HOBTOPHOCTb.
KosmmuecTBo yueTHbIX MCThEB B MOBTOpHOCTH — 100.

Cpoku 00paboTOK ONpeIeNsINCh, HCXO/S U3 COCTOSTHHS IEPEBLEB M MOTOHBIX YCIOBHH. 3a CE30H
OBUIO ClIeJIaHO IIeCTb 00pabOTOK:

1-s1 o6paboTka nposeneHa 06.05.2010;

2-s1 06paboTka nposeaena 14.05.2010;

3-s1 oOpaboTka npoBeneHa 28.05.2010;

4-s o6paboTka nposeaeHa 11.06.2010;

5-s1 o6paboTka mposenena 11.07.2010;

6-s1 0OpaboTka mposeaena 20. 07.2010 .

3a ce30H mpoBeeHO JBa yueTa. [lepBriii yuet Obu1 mpoBeeH 16.06.2010 rona, BTopoii yueT ObLt
caenan 28.07.2010. Pe3ynsrarsl y4eTOB aHATU3UPOBAIM C MPUMEHEHHUEM METOJa JUCIIEPCHOHHOTO
aHanM3a, BKIIIOYEHHOTO B porpamme Excel.

PE3VJIBTATBI 1 OBCYXJIEHUS

Maii MecsiI] TeKyILEro rojja OTIMYaJICS OOJIBIIUM KOJMYECTBOM M YaCThIM BBINTAJCHUEM OCaJIKOB,
MO3TOMY HHTEpBaJ Mex 1y oOpaboTkamu ObUT HeOobIINM. B Mae mecsitie 66110 17 gHE#H ¢ ocankamu
1 BbINao 92,4 MM ocankoB. OT IEpBO 10 BTOPOit 00pabOTKK MHTEPBAJ COCTABIISLT 9 THEH, IPU STOM
OBUIO TPH JHA C OCaJIKaMH M B 3TOM MPOMEXYTKE BbINAJo 15 MM 0caKoB.

B vHTepBane Mexay BTopoi 1 TpeTen 0bpaboTKamm Obirio 12 aHen ¢ ocaaKavin M BbInao 73,8 MM.

Mexay Tperen 1 YeTBepTon 0bpaboTKkavm Obino 4 aHA ¢ ocaakavim 1 Bbinao 10,8 Mm.

B vHTEpBane mMexay YetBepTon 1 naton obpaboTkamm Benao 107,8 mm. Mpy aToM Bbin
NPOMEKYTOK, KOra A0KIN LLI'N EKEOHEBHO B TedeHve 7 OHeN, € 22 NOo 28 Nors BKITOHUTETBHO.

Mex gy nsTom v Lwectom 0bpaboTKkavin Bbio 4 AHA C 0CaaKaMy U B 3TOM MHTEpBaNe Bbinaro 16,8
MM. MocnegHui yyeT Bbin GaereH Nocre LWECTON 00paboTKM U B MHTEPBAE Mexdy 00pabOTKON n
YYETOM BbINAO 17 MM OC3aKOB.

Boero 3a neprion ot nepBoit 06paboTKM 40 NOCIEOHENO YYeTa BoiNaro 241,2 MM OC3aKoB M Obin
41 peHb C ocgoKkavn.

B vimore, mpu yuere, cograHHOM 16 1k0HS, BbInD YCTEHORMEHO Takoe paaripocTpaHeHvie ngpuum ( Teon 1)

Tadmuua 1. Pacnpocmpanenue napuu 8 yueme 16.06.10

KoJsine cTB 0 mopaskeHHbBIX
BapuaHr onbiTa JIMCThEB B OB TOP HO CTH Cpemee mo buotorme cicast
p 1 > 3 BAPHAHTY 3¢ pekTUBHOCTL %

buonornueckuii 3 Tanon 25 21 9 18,3 56,4
B-5-10 13 13 14 13,3 68,3
B-7-10 11 9 9 9,7 76,9

Ko arpo 116 40 48 38 42,0

HCP o5 9,3

Bce Ouompemnaparsl JOCTOBEpPHO CHUIKaIHM pacnpocTpaHeHue mapmu B onbiTe (Tadn. 1).
Haubonpiryro 6monorndeckyro 3 GeKTUBHOCTD TOKa3al BapHaHT C IPUMEHEHHEM KYIbTYpbl B-7-
10. CrannapTHas Ky/lbTypa — IpoAyleHT ['amanpa, ycrynana mo 3eKTUBHO CTH HAIIUM OaKTEepPHSM.
OnHako, CTaTUCTHUECKH pa3iuuud Mexay Kynsrypamu B-5-10 u B-7-10 ne goctosepHsl. [losTomy
Ha ypoBHe P, MOXHO CYHMTaTh BapuaHThI ¢ 00pabOTKaMH HAIIMMHU GaKTepHAlbHBIMK KYIBTYpaMu
PaBHO3HAYHBIMU.
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AHanM3 JaHHBIX y4eTa 10 T0Ka3aTelio Pa3BUTHS MapIly MPUBOJUTCS B TaOII. 2.

BapuaHTbI ¢ MUKPOOHOIOTHYECKUMH MpenapaTaMy JOCTOBEPHO CHUXKAIOT OaJll pa3BUTHS apIIx
npumepHo B 3-5 pa3 mo cpaBHeHuto ¢ koHTpojem (Tabn. 2). Kak u B cimydae moxaszatess
pacrpocTpaHeHus, caMblii BBICOKHH MOKa3aTesb OMoJornieckoil 3(h(ekTHBHO CTH ObUT B BapHaHTE C
KynsTypoii O0akrepuit B-7-10. Kynsrypa B-5-10 nemHoro yctynana eif. [Ipu 3ToM oOHapykeHO
CYIIIECTBEHHOE MPEBOCXOJCTBO BapuaHTa ¢ KyinbTypoil B-7-10 max Bapuantom ['amaup (pazHmuia
Meny nokazarensimu paBaa HCP). Dranonnsiii BapuanT I'amanp O0but HanMeHee 3 (heKTHBEH.

Tabauua 2. Pazeumus napuwu 6 yyeme 16.06.10

baJu1 mopakeHus JIHCTHEB B .
Bapma T onbTa OB TODHO CTH Cpennuii 6anu Buogoruyeckas
p 0 1 0 012) ocr 3 1o BapHaHTy spdexTBHOCTL %
Bronornueckuii 3 TajgoH 0,29 0,25 0,09 0,21 63,8
B-5-10 0,13 0,13 0,14 0,13 77,6
B-7-10 0,12 0,09 0,09 0,1 82,7
Ko rp 0116 0,58 0,64 0,52 0,58
HCP 05 0,11

B yuere ot 28.07.2010 o pacnpocTpaHeH IO MapIIy MoJIy4YeHbl JaHHbIE, IpeCcTaBIeHHbIE B Ta0. 3.

Tadauua 3. Pacnpocmpanenue napuu 8 yueme 28.07.10

K onuyecTB 0 Mop azke HH BIX JTUCT beB
Cpennee mno Buonoruye ckas
BapuanT onbiTa B MOBTOPHO CTH o
7 > BapHa HTY 3 ppexTuBHOCTHL %
Bronornyeckuii >TajgoH 12 16 13 13,7 784
B-5-10 20 30 9 19,7 68,9
B-7-10 19 17 4 13,3 79,0
KonTpoias 60 66 64 63,3 -
HCP 05 11,2

W3 nannpix Tabi. 3 BHAHO, YTO MHKPOOHOJIOTHUECKHE MPEnapaTrhl JOCTaTOYHO APPEKTUBHO
MOJIABJSUTH PacHpOCTpaHEHHE Mapiik B OMbITE. BbileneHHbIe HaAMU KYJBTYpHl HE YCTYIalW IO
3¢ GeKTUBHOCTH MPOAYLEHTY CTaHAapTHOTO npenapara ['amaunp. Pa3sHuia B mpolieHTe MopaXeHHBIX
JIUCTHEB B BapHaHTaX HE MPEBBIIIAIa HAUMEHBITYIO CYIIECTBEHHYIO pa3HHUILy, paBHyto 11,2%.

AHanu3 JaHHBIX 10 MPU3HAKY Pa3BUTHS MapIId B 3TOM ydeTe MPUBOAUTCS B Tab. 4.

Tabauua 4. Yuem pazsumus napwu 28.07.2010

Banna nop azkeHu st IMCTHEB B .
Cpennuii 6ana Buosornyeckas
BapuanT onbiTa 1 HOBTO[z)HOCTl/l 5 10 BapHANTY sbdexTHBHOCTE, %

Brotoru yeckmii >TaaoH 0,14 0,27 0,15 0,19 779

B-5-10 0,23 0,43 0,12 0,26 69,8

B-7-10 0,24 0,23 0,07 0,18 79,1

Konrpons 0,72 1,12 0,74 0,86 —
HCPys= 0,19

U3 tabn. 4 BUIHO, YTO BCE TECTUPOBAHHBIE MUKPOOHOJIOTHYECKUE Ipenaparsl 1o 3¢ ekTHBHOCTH
CTaTHUCTUYECKH paBHO3HAuYHBL. MMeromuecs pasziandus He BHIXOAAT 3a npeaenst HCP.

BbIBO/IbI

Ha ocHOBaHUM NIPOBEJEHHBIX OIBITOB MOYKHO CAEJIATh TAKHE 3AKIFOYECHUSL:

1. BeigenienHple HAMU CIIOPOBBIE OAKTEPUH B TECTUPOBAHHBIX KOHIIEHTPALUIX M0 ACUCTBHIO HA
BO30yHTEINs MapiiK SO0JOHN HE YCTYNaroT CTaHAapTHOH KyIBTYpe MpoaylieHTa npenapara ['amaup.
U3 npoBepeHHBIX HAMU B IaHHOM OIIBITE IBYX KYJIETYp KyabTypa B-7-10 nmeeT HeckoIbKO OOJIBIIYIO
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OHMOTOTHUECKYIO AP PEKTUBHOCTD MPOTUB MapILH S0JIOHH MO CPABHEHUIO H C TpoLyneHToM ["amanpa,
u ¢ KynsTypoi B-5-10.

2. CuuraeM MepcClIeKTUBHON nanpHedmylo paboTy C JaHHBIMH KYJIbTYpaMH B IUIaHE
COBEPILICHCTBOBAHUSI TEXHOJIOTUH TIPOM3BOACTBA U TPUMEHEHHUSI MUKPOOHOJIOTHYECKOTO TIpernapara.
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CONSIDERENTE PRO S/ CONTRA PRIVIND UTILIZAREA
PENTRU SCOPURI ENERGETICE A BIOMASEI DERIVATE DE
LA CULTIVAREA CEREALIERILOR SPICOASE

Grigore MARIAN
Universitatea Agrara de Stat din Moldova

Abstract. The purpose of this article is deepening the researches on the quantitative and qualitative
cuantification of biomass derived from the cultivation of spiked cereal crops, available for energetic purposes. In
order to achieve this purpose, the opportunity of the use of the straw derived from several cereal crops for
obtaining solid biofuels was studied. A number of factors for and against were analyzed, given the trends of
organic agriculture development in the Republic of Moldova and the quality of solid biofuels obtained from
straw. Based on the confrontation of several opinions available in the specialized literature and on our own
experimental researches, conducted in the Laboratory of Solid Biofuels of State Agrarian University of Moldova,
conclusions have been drawn on the quantity, quality and prospects of using the straw and other cereal residues
as raw material to obtain solid biofuels.

Key words: Spiked cereal crops; Fuel crops; Straw; Biomass; Conversion coefficient; Energy potential;
Energy value; Solid biofuels

Rezumat. Scopul articolului consta in aprofundarea cercetarilor cu privire la cuantificarea cantitativa si calitativa
a biomasei provenite de la cultivarea cerealierelor spicoase, disponibild in scopuri energetice. Pentru realizarea
scopului propus a fost studiata oportunitatea folosirii paielor rezultate de la mai multe culturi cerealiere pentru
obtinerea biocombustibililor solizi. Au fost analizati un sir de factori pro si contra reiesind dintendintele de dezvoltare
aagriculturii organice in conditiile Republicii Moldova i calitatii biocombustibililor solizi obtinuti din paie. inbaza
confruntarii mai multor opinii disponibile in literatura de specialitate si a unor cercetari experimentale proprii,
realizate 1n cadrul Laboratorului de biocombustibili solizi de la Universitatea Agrara de Stat din Moldova, sunt
formulate concluzii referitoarela cantitatea, calitatea si perspectivele folosirii paielor si altorreziduuri cerealiere in
calitate de materie prima pentru obtinerea biocombustibililor solizi.

Cuvinte cheie: Cerealiere spicoase; Culturi energetice; Paie; Biomasa; Coeficient de conversie; Potential
energetic; Putere calorifica; Biocombustibili solizi

INTRODUCERE

Orientarea strategiei de dezvoltare a agriculturii din Republica Moldova spre o agricultura durabila
si cresterea vertiginoasa apreturilor la ingragamintele minerale au adus subiectele ce tin de folosirea in
scopuri energetice a diferitor tipuri de biomasa vegetald, provenita din activitati agricole, in centrul
unor discutii controversate axate pe avantajele si dezavantajele exploatarii acestei resurse energetice.

Scopul acestei lucrari este argumentarea considerentelor pro §i contra privind utilizarea, pentru
scopuri energetice, a biomasei provenita de la cultivarea cerealierelor paioase. in calitate de obiect al
cercetarilor a servit biomasa obtinutd din paie de grau si de orz. Subiectul cercetarii se referd la
aprofundarea cercetarilor privind cuantificarea cantitativa si calitativa a obiectului cercetarii cu
argumentarea analiticd gi experimentald a unor considerente in favoarea sau defavoarea folosirii paielor
de grau si de orz in calitate de materie prima pentru obtinereabiocombustibililor solizi.

Importanta si actualitatea studiului realizat sunt justificate de rolul pe care-l are valorificarea
potentialului de paie atat pentru obtinerea biocombustibililor solizi, cét i pentru asigurarea dezvoltarii
unei agriculturi durabile, pentru obtinerea unor produse agroalimentare ecologice si competitive, precum

In rezultatul sintetizarii datelor din literatura de specialitate si a cercetarilor experimentale proprii au
fost formulate concluzii referitoare la calitatea si disponibilitatea paielor de grau si de orzin scopuri
energetice si unele considerente pro §i contra privind rationalitatea folosirii paielor in calitate de
materie prima pentru fabricarea biocombustibililor.

MATERIAL SI METODA

Probele de biomasa au fost prelevate din nordul, centrul si sudul Republicii Moldova. Au fost
folosite paiele derivate de la cultivarea graului de toamna Kuialnic, Select, a triticalelor 035 si 093
cultivate 1n diferite scheme de asolament.
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Pentru a obtine probe omogene, gama dimensionald a particulelor de biomasa a fost restransa prin
sortare dupa fractia granulometrica. Initial, probele din paie au fost faramitate grosolan la tocatorul de
paie model RS 650, apoi au fost macinate la tocatorul YELLOW LINE A10 si sortate prin cernere,
conform standardului SMV EN 15149-1:2012, folosind sapte site standard. Pentru testari au fost folosite
particulele sortate in grupa 0,25-0,5 mm.

Continutul de umiditate al probelor de biomasa a fost determinat prin metoda analitica cu uscarea
probelor in etuva de model UNB-Memert in conformitate cu standardul SMV EN 14774:2012. Continutul
de umiditate, in procente, a fost determinat in baza uscata prin raportul dintre cantitatea de apa prezenta
in biomasa si masa biomasei in stare uscata, folosindu-se relatia:

Wdl’y = u (1)

m2

in care m, este masa probei inainte de uscare (in stare naturald), g; m, — masa probei dupa uscare, g.

Puterea calorificd a fost determinatd In bomba calorifica LAGET MS -10 in conformitate cu
standardul SMV EN 14918:2012.

Potentialul energetic anual aferent unei suprafete specifice fiecarei culturi a fost calculat prin formula:

onensi— S M, XK K, X(I-K  )*NCV (2)

in care S, xeste suprafata pentru care este estimat potentialul energetic al biomasei; M, »— masa
productiei de baza anualad de pe un hectar, K _— factorul unitar de conversie pentru cultura respectiva;
K, x—factorul de disponibilitate abiomasei pentru scopuri energetice pentru cultura respectiva, K -
coeﬁ01entul pierderilor inevitabile de larecoltare, transportare sistocare, NCV —puterea calorifica inferioara
a biomasei respective la umiditatea de 10%.

REZULTATE SI DISCUTII

In Republica Moldova cantitatea de biomasa utilizata in scopuri energetice provenite de la cultivarea
cerealierelor spicoase este reprezentata, intr-o masura mai mare sau mai mica, de 5 genuri botanice din
familia Poaceae: graul, secara, triticalele, orzul si ovazul. in ultimele decenii, reziduurile provenite din
aceste culturi a devenit o sursd tot mai des propusa in calitate de materie prima pentru obtinerea
biocombustibililor soliz, dar si o tema de discutii controversate in mediul academic si cel din sectorul real.

Entuziasmul initial vizavi de utilizarea reziduurilor cerealiere in calitate de materie prima pentru
obtinerea biocombustibililor pare sa se epuizeze. Pana nu de mult, multi ecologisti, pedologi, energeticieni
invocau valorificarea paielor pentru scopuri energetice, motivand aceasta valorificare prin potentialul
energetic enorm obtinut de la folosirea paielor in calitate de biocombustibili, precum si prin daunele
provocate de arderea paielor direct in cAmp. Insi, odati cu orientarea strategiei de dezvoltare a
agriculturii din Republica Moldova spre o agricultura durabila si odata cu cresterea vertiginoasa a
preturilor la ingrasamintele minerale, subiectele ce tin de folosirea paielor in scopuri energetice au
ajuns sa fie o tema de discutii intre actorii preocupati de valorificarea potentialului paielor atatin tarile
UE si CSI, cat si la noi in Republica Moldova.

Discutiile contradictorii sunt motivate de multitudinea de aspecte tehnice, ecologice, sociale si
economice referitoare la folosireain scopuri energetice a biomasei rezultate de la cultivarea cerealierelor.
Aceste aspecte se afla in dinamica permanenta si necesitd o abordare complexa, reiesind din realitatea
existentd la momentul dat pe piata de desfacere a surselor energetice, perspectivele de dezvoltare a
anumitor tipuri de surse energetice netraditionale, oportunitatea si eficienta folosirii biomasei de cerealiere
in raport cu alte domenii de utilizare.

Datele din literatura de specialitate si rezultatele cercetarilor realizate in Laboratorul de biocombustibili
solizi din cadrul UASM permit sa se faca anumite aprecieri referitoare la subiectele mentionate.

Astfel, in prezent, exista mai multe estimari cu privire la potentialul de biomasa provenita din paie de
cerealiere disponibil in Republica Moldova pentru scopuri energetice (IDIS ,,Viitorul” 2010, Habasescu,
1. 2008). De exemplu, conform datelor prezentate in studiulrealizat de cétre IDIS ,,Viitorul”, potentialul
de biomasa susceptibil de a fi obtinut din cerealiere a constituit in anul 2009 cca 3937 TJ, iar in anul
2010 cca 3913 TJ (IDIS ,,Viitorul” 2010). Ponderea cea mai mare, in perioada anilor 2009-2010,
revine paielor din grau — 2857TJ (73%), urmata de cea a paielor de orz- 1049TJ (27%).
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Chiar daca estimarile cu privire la potentialul de paie disponibile in calitate de sursa energetica sunt
bazate pe datele din Anuarul Statistic al Republicii Moldova si rapoartele Ministerului Agriculturii si
Industriei Alimentare, ele necesita totusi precizari siargumentari dintre care se evidentiazi urmatoarele:

- in majoritatea studiilor nu se concretizeaza care putere calorifica s-a luatin calcul la determinarea
potentialului energetic: cea superioard sau cea inferioard si nu este precizat pentru ce umiditate a
paielor s-au efectuat calculele;

- nu se specifica impactul folosirii paielor in scopuri energetice asupra calitétii si cantitatii productiei
debazi, asuprarealizarii de produse ecologice pentru o alimentatie sanatoasa i inofensiva in conformitate
cu cerintele standardelor europene;

- nu este argumentat factorul unitar de conversie dintre productia de baza si cea a paielor;

- nu este argumentat factorul de disponibilitate;

- nu suntluate in vedere inconvenientele folosirii paielor in calitate de biocombustibili, de exemplu,
temperatura destul de joasa de topire a cenusii rezultata de la arderea paielor si influenta acestui factor
asupra eficientei si durabilitatii cazanelor.

Referitor la umiditatea paielor pentru care se determina potentialul energetic, noi recomandam
folosirea valorii puterii calorifice inferioare a paielor cu umiditatea de 10%. In favoarea acestei
recomandari vine §i faptul cd umiditatea paielor de 10 % corespunde umiditatii medii a diapazonului
optim pentru procesarea paielor in biocombustibili solizi care constituie 8 ... 12%. In conditii de laborator
este necesar sa se determine puterea calorifica superioara in baza uscata, care poate fiusor recalculata
in puterea calorifica inferioara pentru orice umiditate a biomasei. Folosirea in calcule a valorii puterii
calorifice inferioare va permite estimarea cantitatii de caldura degajata la arderea completa si perfecta
a paielor fara evidenta céldurii de vaporizare.

Conform datelor obtinute in Laboratorul de biocombustibili solizi din cadrul UASM, puterea calorifica
superioara a paielor maximum posibil uscate, prelevate din diferite zone ale Republicii Moldova, constituie
in mediu 18,04MJ/kg, iar cea inferioara 16,84MJ/kg. Respectiv, paiele cu umiditatea de 10% poseda o
putere calorifica inferioara egala cu 14,91MJ/kg (Marian, Gr. et al. 2003).

Cele expusene permit sa folosim in calculele potentialului energetic al paielor de grau, provenite din
orice localitate a Republicii Moldova, puterea calorifica inferioara 1n baza uscata egala cu 14,91 MJkg.
Valoarea indicata se refera la biomasa din paie, dar nu si la puterea calorifica a biocombustibililor in
forma de brichete si pelete.

Pentru brichete si pelete este necesar sa se determine puterea calorificd conform standardelor in
vigoare, deoarece In componenta acestora pot fi incluse si alte tipuri de biomasa, aditivi, particule
minerale etc. Cercetarile realizate in cadrul laboratorului de Biocombustibilisolizi demonstreaza ca in
cazul fabricarii biocombustibililor din paie curate, fara adaosuri, puterea calorifica a produsului finit
este, practic, egala cu puterea calorifica a materiei prime.

Dupa cum s-amentionat, la estimarea potentialului energetic o importantd deosebita apartine factorului
unitar de conversie. Din datele prezentate in tabelul 1 se constata ca pentru paiele provenite de la
cerealierele spicoase, acest coeficient la diferiti autori variaza in limite foarte mari.

Tabelul 1. Date prezente in literatura de specialitate cu privire la cantitatea de paie derivate
din cultura cerealierelor raportata la productia de baza

Planta Productia de reziduuri, t/t cul turd
5/, p.30 [4], p.40 | [4], p.63 [3] [7, 8] /9] [14]
Griu 1,5 1,85 1,1 1 1,0-1,8 1 0,9
Orz 1,5 0,8 0,8 0,8 15-1.,8 - 0,5
Ovaz 1,5 1,4 1,05 - 1,8 - 0,7
Secard 1,5 1,7 1,7 - 1,8-2,0 - 1.4
Triticale 1,5 - 1,3 - - - -

In scopul concretizirii factorului unitar de conversie pentru diferite tipuri de paie, au fost realizate
cercetari pe parcursul anilor 2011-2013 in Statiunea Didactico-Experimentala Chetrosu pentru soiurile
de grau de toamna comun Kuialnik, Select si pentru triticale. Rezultatele au aratat urmatoarele valori
privind raportul dintre cantitatea de paie si cantitatea de boabe:
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— grau de toamna Kuialnic, premergator mazariche+ovaz - 0,84;

— grau de toamna Kuialnic, premergator mazare - 0,83;

— grau de toamna Select, premergator mazarichetovaz - 0,88;

— grau de toamna Select, premergator mazare - 0,87,

— triticale 093, premergator mazariche+ovaz- 0,79;

— triticale 035, premergator mazariche+ovaz - 0,76;

— triticale 093, premergator mazire - 0,73;

— triticale 035, premergator mazare - 0,81;

In mediu, in anul 2013, raportul dintre cantitatea de paie si cantitatea de grau a constituit 0,81.
Factorul unitar de conversie a fost estimat pentru umiditatea de 14% a boabelor si de 10% a paielor.
scopuri energetice, este faptul ca acestea reprezinta cea mai ieftena si accesibila sursa de ingrasaminte
organice. Cantitatea de elemente care poate fi restituita solului la 1t de paie constituie 5-10 kg de azot,
2- 3 kg de fosfor, 6 -10 kg de potasiu, 1,5 -3,5 kg de calciu (Rusu, A. 2009).

Paiele au un continut relativ mic de celuloz, lignina, in schimb sunt bogate in hemiceluloza si produc
multa cenusa. Continutul real de elemente chimice din paie este influentat de un sir de factori, dintre
care se mentioneaza specia culturilor din care se obtin paiele, calitatea solului pe care s-au cultivat
culturile respective, conditiile de crestere a culturii etc.

De asemenea, la estimarea potentialului de biomasa provenit din paie de cerealiere nu poate fi omis
necesarul de acest produs pentru alte scopuri importante specifice mediului rural. Aici se are In vedere
sectorul zootehnic unde paiele se folosesc ca nutretcomplementar grosier pentru vite, ca asternut in grajduri,
ca absorbant la producerea composturilor, ca material de constructie in amestec cu lutul (mai rar).

O alta aplicatie a paielor, care, trebuie luata in calcul, este utilizarea directa a acestora ca materie
organica pentru necesitati nutritive i pentru mentinerea fertilitatii solului. Extragerea paielor din circuitul
agrotehnic duce lamicsorarea continutului de humus, influenteaza negativ asigurarea starii de echilibru
a solului si, implicit, recolta si calitatea culturilor ulterioare. Starea de echilibru a solului nu poate fi
asigurata fara intrari de materiale humificabile care, pentru terenurile cultivate cu paioase, sunt, in
primul rand, Insusi paiele.

Dupa continutul de substante organice, o tona de paie este echivalenta cu 3,5-4 tone de gunoi de
grajd. Coeficientul de humificare a paielor de grau, conform datelor mai multor autori, variazaintre 0,1
— 0,25 (Rusu, A. 2009). Aceasta Inseamna ca daca lasam in camp 2—4 tone de paie pe hectar, in sol, pe
aceasta suprafata, se formeaza 0,3-2,6 t humus (Olifer, V.A. et al. 1990).

La acest capitol este necesar de avut in vedere tendintele §i perspectivele care se observa in
prezent cu privire la sistemul conservativ de lucrare a solului, inclusiv No-till, care presupune intoarcerea
integrald 1n sol a masei vegetale remanente de la cultivarea paioaselor.

Doctorul habilitat Boris Boincean, printre cele 5 schimbari radicale in sistemul existent de agricultura in
Republica Moldova, necesare pentru adoptarea sistemului conservativ de lucrare asolului, a inclus ,excluderea
practicii de ardere a resturilor vegetale (paielor) sau de folosire a lor in calitate de biocombustibil”. El
mentioneazi: ,.beneficiile de pe urma folosirii resturilor vegetale la ameliorarea calitétii solului, prevenirea
poluarii apelor subterane, reducerea eroziunii solului si efectului incalzrii globale etc. sunt incomparabil mai
mari decatbeneficiile obtinute de la folosirea paielor pentru incalzrea cladirilor” (Boincean, B. 2011).

In lucrarea sa ,,Valorificarea surplusurilor de paie”” Alexandru Rusu (2009, p.17), in rezultatul calcului
eficacitatii aplicarii paielor ca Ingragamant, aratd convingator ca, in conditiile Republicii Moldova, paiele
prezintd un remediu eficient de ameliorare rapida a insusirilor fizice ale solurilor agricole intens cultivate.

Nu mai putin important este si aspectul economic. Conteaza cat de mult este dispus sa plateasca
producatorul de combustibili pentru paie, precum si cunoasterea unuisir de indicatori calitativi ai biomasei
din paie, cum sunt puterea calorifica, atat superioara, cat si inferioara, cantitatea de cenusa rezultata
de la combustie, influenta asupra fiabilitatii cazanelor, impactul asupra mediului.
cultivarea spicoaselor nu poate sa depaseasca 0, 1.

In Tabelul 2 se prezinta datele privind calculul potentialului energetic al paielor de grau si de orz,
potential posibil de a fi folosit in scopuri energetice. Evident ca acest potential nu este stabil si variaza
de la an la an 1n functie de suprafetele insdmantate si, cel mai mult, de productia de baza.
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Tabelul 2. Potentialul energetic al paielor derivate de la cultivarea graului i orzului
disponibile pentru scopuri energetice
Ps.enerSi Ps.enerSi
NCV ’ ’
Anul Si Mp.b,i. Krcz. Kd.c Kpcr~ (WZO) (WZIO%
W=0{W=10%| PJ |miitep| PJ |miitep
Grau 301,8/260010,85/0,1 0,1 16,8 |14,91 1,011 {24,06 (0,895 |21,30
Orz detoamna si |2011
de primavara 103,4({1880 0,75|0,1 |0,1 |16,5 [14,62 0,217 [5,16  |0,192 |4,57
Griu 316,1{160010,85(0,1 [0,1 16,8 |14,91 0,652 |15,51 0,577 |13,73
Orzdetoamnisi |2012
de primavara 92,7 1129010,75(0,1 0,1 ]16,5 14,62 10,133 |3,17  |0,118 |2,81
Grau 366,1(280010,85(0,1 [0,1 16,8 |14,91 1,321 31,43 |1,169 [27,83
Orz detoamna si [2013
de primavara 103,5[210010,75]0,1 0,1 ]16,5 14,62 10,242 |5,77 10,214 |5,10
Grau 0,994] 23,67 10,880 20,95
Orz de toamna si Media pe anii 2011-2013
de primavara 0,197 4,70 |0,175| 4,16

S — suprafata pentru care este estimat potentialul energetic al biomasei, mii ha; M, —masa productieide baza
anuala de pe un hectar, kg/ha; K _— factorul unitar de conversie pentru cultura respectivd; K, — factorul de
disponibilitate a biomasei in scopuri energetice pentru cultura respectiva; K .—co eficientul pierderilor inevitabile
de la recoltare, transportare si stocare; NCV — puterea calorifica inferioara a biomasei respective, Mj/kg

Analizand datele din tabelul 2, se constatd ca in anul 2013, an favorabil pentru culturile cerealiere,
potentialul de paie de grau si de orz, disponibil pentru scopuri energetice, a constituit cca 34 mii tep, in
2012 acesta fiind doar de 16,54 mii tep, iar in 2011 - de 25,87 mii tep.

In tabelul 3 se prezinta principalele tipuri de resurse energetice fosile din Republica Moldova si

Tabelul 3. Procentajul de surse energetice fosile care pot fi substituite cu
biocombustibili din paie

2011 2012
) ‘é . 0 =
Tip resurse energetice = %0 239 g = %0 85 =
. Sg|l =87 Eec| =87
< 8ol £ | ¢ g2 o=
| 2 |85l ge3| 2| 2 €5 23%
g E |28 x=23] & E | 28| %3
Cirbune 251,0 [175,7 [7,2 14,7 241,0 [168,7 7,1 9,8
Motorina 713,0 499,1 20,4 5,2 649,0 54,3 (19,2 (3,6
Picura 49,0 34,3 1,4 75,4 44,0 30,8 1,3 53,7
Benzini auto 359,0 [251,3 (10,3 |10,3 289,0 [202,3 8,6 8,2
Gaze naturale 1349,0 [944,3 38,6 [2,7 1284,0 1898,8 38,1 1,8
Gaze lichefiate 125,0 87,5 3,6 29,6 140,0 98,0 4,2 16,9
Lemne de foc 94,0 65,8 2,7 39,3 113,0 (79,1 3,4 20,9
Energie electrica 395,0 |276,5 11,3 9,4 406,0 2842 [12,0 |58
Altele 159,0 J111,3 (4,6 23,2 207,0 |144,9 6,1 11,4
Total 3494,0 12445,8 |100,0 |1,06 3373,0 12361,1 100,0 (0,70
Pa}e de grdu i de orz, 2587 16,54
mii tep
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procentul de aceste resurse care ar putea fi substituite prin folosirea biocombustibililor din paie de grau
si de orz. Astfel, in anul 2011 potentialul de biomasa derivata de la cultivarea graului si orzului a
constituit 1,06%, iar In 2012 doar - 0,7% din totalul de surse energetice fosile. Aici este necesar sa se
concretizeze cain calcule nu s-aluat in consideratie energia consumata la procesarea biocombustibililor
respectivi, care, de reguld, nu este regenerabila.

CONCLUZII

In baza acestui studiu se poate afirma ci biomasa proveniti din paie de cerealiere spicoase a
ocupat, indiscutabil, un anumit loc in mixul surselor energetice regenerabile. Totodata, astizi, tot mai
insistent se impune necesitatea concretizarii clare a potentialului energetic disponibil, reiesind din
argumentari complexe ale aspectelor tehnice, ecologice, sociale sieconomice. Aceste abordari constata
faptul ca paiele de grau si orz reprezinta pentru obtinerea biocombustibililor o sursa destul de modesta
folosite in Republica Moldova. In conditiile in care agricultura Republicii Moldova este orientati spre
o dezvoltare durabila, acest procent poate fi si mai mic. Avand in vedere calitatea biocombustibililor
obtinuti din paie (puterea calorifica relativ joasa, continutul de cenusa mare si temperatura destul de
joasade topirea cenusii, precum sipreturile la ingragamintele minerale, influenta lipsei masei vegetale
asupra fertilitatii solului) factorii pro i contra cu privire la folosirea paielor in calitate de materie prima
pentru fabricarea biocombustibililor solizi riman o problema actuala si controversata.

REFERINTE BIBLIOGRAFICE

1.BOINCEAN,B., 2011. Lucrarea solului— tendinte si perspective. In: Akademos, 3 (22), pp. 61-67.

2. Estimarea potentialului energetic al biomasei din culturile agricole, la nivel de regiuni §i raioane, pentru anii
2009-2010 (DRAFT): Studiu elaborat de IDIS ,,Viitorul” in cadrul proiectului Energie si Biomasa in Moldova
finantat de Uniunea Europeand, cofinantat si implementat de PNUD Moldova [online]. [accesat 1 5 martie 2014].
Disponibil: <http://issuu.com/sofiacazacu/docs/potentialul de biomasa _idis>

3.GELETUHA,G.G.,ZELEZNA, TA., ZOVMIR, E.E. et.al., 2010. Ocinka &nergeti¢eskogo potencialu biomasi
v Ukraini. Ciastina 1. In: Prom. Teplotehnika, T.32, Ne 6, pp. 58-65.

4.GAVRLAND, B., POBEDINSKIJ, A E., 2008. Biomassadla Pnergeti¢eskogo ispol’zovania. Praga: CzechAid. 154 p.

5.HABASESCU, I.,2008. Biomasa - sursi eficientd de energie regenerabila. In: Akademos, nr. 3 (10), pp. 75-78.

6. HABASESCU, I, CEREMPEIL V., DELEU, V. et. al., 2009. Energie din biomasa: tehnologii si mijloace tehnice.
Chisinau: Bons Offices. 368 p.

7.10N, Viorel, ION, Dana-loana, 2006. Energie din biomasa. In: Tehnicainstalatiilor, nr.7 (38), pp. 14 —30.

8. ION, Viorel, 2011. Fitotehnie [online]. [accesat 28 noiembrie 2013]. Disponibil: <http://www.horticultura-
bucuresti.ro/fisiere/file/ID/Manuale%201D/Fitotehnie.pdf>

9.KLIUS, S.B.,,ZABARNYJ, G.N. Ocenka i prognos potenciala tverdogo biotopliva Ukrainy. In: Kompressornoe
i énergeti¢eskoe masinostroenie. nr. 2(24),2011, pp. 8-13.

10. MARIAN, Gr., MUNTEAN, A., GUDIMA, A., PAVLENCO, A., 2013. Consideratii cu privire la estimarea
potentialului de biomasa pentru scopuri energetice rezultata din reziduuri agrosilvice. In: Lucrari stiintifice, Univ.
Agrara de Stat din Moldova, vol. 38, pp. 66-70.

11. MARIAN, Gr., KURASAWA, SOJI, MUNTEAN,A., GUDIMA, A, DRUCEOQC, S.,2013. Estimarea capacitatii
calorifice a biomasei lignocelulozice provenite din diferite zone ale Republicii Moldova in conceptul de producere
de combustibilisolizi. In: Stiinta Agricold, nr.1, pp. 97-104.

12.OLIFER, VA.,EFIMKIN, V.V., ZEZER, L.V, MALANENKO, V.. 1990. Primenenie solomy zernovyh kul’tur
na udobrenie. Novosibirsk, 20 p.

13.RUSU,A. 2009. Valorificarea surplusuluide paie. Chisinau: Pontos. 40 p.

14. Tehnologii obespecivatsa delku solomy v poc¢vu. Instituted for jordbruks — och miljoteknik. [online].
[accesat 08 septembrie 2013 ]. Disponibil: <http://bellona.org/files/fil_Gunrus.pdfy>

Data prezentarii articolului: 15.04.2014
Data acceptarii articolului: 23.05.2014



62 Stiinta agricola, nr. 1 (2014) (62-66)

CZU: 621.311.1

ESTIMAREA IMPACTULUI FACTORILOR DE INFLUENTA
ASUPRA FIABILITA'!'II RETELELOR ELECTRICE

Victor POPESCU
Universitatea Agrara de Stat din Moldova

Abstract. Currently, in electrical networks take place a large number of planned and unplanned disconnections,
which interrupt the power supply and affect consumers causing economic damages. To ensure the quality of
power supply it is needed to know the factors influencing the reliability of power networks that have noticeable
impact on the variation of reliability indicators of the equipment installed in power supply networks. This paper
is devoted to problems of computation and analysis of reliability of electrical networks and to estimate the impact
of various factors influencing the process of power supply to consumers.

Key words: Electric Power Networks; Electrical equipment; Equipment reliability; Reliability indicators

Rezumat. In prezent, in retelele electrice au loc un numér mare de deconectiri planificate sineplanificate, care
intrerup alimentarea cu energie si afecteaza consumatorii, provocandu-le daune economice. Pentru a asigura
calitatea alimentarii cu energie este necesar sd se cunoasca factorii care influenteaza fiabilitatea retelelor electrice,
care au un impact sesizabil asupra variatiei indicatorilor de fiabilitate a echipamentelor instalate in retelele de
alimentare cu energie electrica. Aceasta lucrare este dedicata problemelor de calcul si analiza a fiabilitatii retelelor
electrice si de estimare a impactului diferitor factori care influenteaza procesul de alimentare cu energie a
consumatorilor.

Cuvinte cheie: Retele electrice; Echipament electric; Fiabilitatea echipamentelor; Indicatori de fiabilitate

INTRODUCERE

La momentul actual, in retelele electrice din Republica Moldova, se produce un numar mare de
deconectiri ce influenteaza calitatea alimentarii cu energie electrica a tuturor consumatorilor, inclusiv
a celor din sectorul agrar (Popescu, V. 2012). Determinarea factorilor de cauza a acestor intreruperi
si estimarea nivelului de influenta a lor asupra fiabilitatii echipamentelor instalate in retelele electrice
permit elaborarea masurilor de asigurare a continuitatii si calititii alimentarii consumatorilor cu energie
electrica (Secui, D. 2008).

Cauzele deconectarilor si impactul lor asupra fiabilitatii alimentarii consumatorilor cu energie electrica
nu sunt studiate in prezent lanivelul stipulat de documentele in vigoare privind indicatorii de fiabilitate
aretelelor electrice (Ardeleanu, M. 2007). Cunoasterea profunda a fenomenelor ce insotesc procesul
de alimentare cu energie electrica si estimarea impactului factorilor aleatori asupra fiabilitatii, permite
o planificare justificata, din punct de vedere tehnic si economic, a masurilor si activitatilor serviciilor de
exploatare a retelelor electrice, Intru asigurarea indicatorilor normati de fiabilitate (Popescu, V. 2013).

Aceasta lucrare este consacratd aprecierii nivelului de influentd a factorilor aleatorii asupra
indicatorilor de calitate a alimentarii cu energie electrica si are ca scop estimarea impactului acestor
factori asupra fiabilitatii retelelor de alimentare cu energie electricd a consumatorilor.

MATERIAL SI METODA

Obiectul cercetdrilor efectuate l-au constituit caracteristicile refuzurilor din retelele electrice ale
sistemului electroenergetic republican, cauzate de factori aleatorii.

Investigatiile s-au realizat In urmatoarele etape:

- colectarea si procesarea datelor privind deconectérile in retelele electrice din Republica Moldova;

- clasificarea Intreruperilor dupa caracterul aparitiei lor (aleatorii, planificate si de manevra) si in
functie de factorii de influenta;

- elaborarea conceptului de analiza si sistematizare a refuzurilor in functie de sezon si de amplasarea
geografica a retelelor electrice;

- elaborarea criteriului de estimare a impactului factorilor aleatorii asupra indicatorilor de fiabilitate
prin introducerea coeficientilor de pondere;
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- determinarea valorilor principalilor indicatori care caracterizeaza calitatea de functionare a
sistemelor de distributie i estimarea ponderii factorilor de influenta asupra acestor indicatori;

- elaborarea criteriului de prognoza a refuzurilor aleatorii in sistemele de distributie sia parametrilor
ce caracterizeaza aceste refuzuri.

La solutionarea problemelor formulate pentru cercetare au fost utilizate: teoria grafelor si a
matricelor; teoria probabilitatii; metodele de analizd statistica si procesare a datelor experimentale;
teoria ecuatiilor liniare si neliniare; modelarea matematicd; tehnica de calcul cu soft-urile Microsoft
Excel, StatGraphics, EasyFit 5.5 Professional.

REZULTATE SI DISCUTII

Estimarea impactului factorilor de influenta asupra indicatorilor de fiabilitate a retelelor electrice s-
a realizatin baza introducerii notiunii de coeficienti de pondere a factorilor de influenta asupra nivelului
de fiabilitate si au fost obtinute expresiile matematice pentru determinarea acestor coeficienti. In
continuare se prezinté expresiile finale obtinute pentru estimarea coeficientilor de pondere a factorilor
de influentd asupra fiabilitatii retelelor electrice. Coeficientii de pondere, pentru fiecare factor aleator
in parte, se calculeaza prin formule diferite. Astfel:

- coeficientul de pondere al factorului f, se determina prin:

Zqu 'le
k k=1

-100%; (1)

pl

iNClk T, +Zp:NC2, -T, +ZS:NC3,T3V +..+ Zt:NCnV T,
k=1 =1 r=1 v=l

- coeficientul de pondere al factorului f,se determina prin formula:

P

ZNCZI 'T2/
k), = . E- : 100%; @)
NClk 'T;k +ZNC2[ 'T;l +ZNC3}’ ‘T;sr ++ZNCnV ‘7—;1\/‘
I=1 r=1

v=1

M=

-
I

- coeficientul de pondere al factorului f; se determind prin formula:

ZS: NCSr : ]13;’
k r=l1

P

3= B . t '100%; (3)
Y. NC,, T, + > NCy,-T,,+ Y NC, ‘T, +..+ Y NC, T,
k=1 =1

r=1 v=Il

- coeficientul de pondere al factorului f se determind prin formula:

Zt:NCnv ' Tnv
k v=I

Pn

=— n - -100%. 4)
> NC, T, + D NC,,-Tp;+ ). NC,, +..+ Y NC, T,
k=1 =1 r=1 v=1

In aceste expresii s-au notat:

NC,, —numarul consumatorilor afectati de intreruperile &, cu durata T, , cauzate de factorul aleatoriu
de influentd f};

NC,,—numdrul consumatorilor afectati de intreruperile /, cu durata 7, , cauzate de factorul aleatoriu
de influentd f};

NC, - numarul consumatorilor afectati de intreruperile », cu durata 7' ,» cauzate de factorul aleatoriu
de influenta f};

NC  —numarul consumatorilor afectati de intreruperile v, cu durata 7' , cauzate de factorul aleatoriu
de influentd f .

S-a stabilit ca pentru a prognoza influenta factorilor aleatorii asupra fiabilitatii retelelor electrice
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este absolut necesar de a determina legile de distributie pentru refuzurile cauzate de factorii respectivi
si parametrii acestor distributii. In acest sens au fost examinate distributiile experimentale si cele
teoretice pentru urmatorii indici: frecventa de aparitie a refuzurilor pentru fiecare sistem de retele, in
functie de sezon, durata refuzurilor i numarul consumatorilor deconectati.
La prima etapa, s-au analizat caracteristicile factorilor de influenta cercetati care au cauzat aparitia
intreruperilor aleatorii. In conformitate cu expresiile obtinute pentru estimarea influentei acestor factori
asupra fiabilitatii, s-au determinat coeficientii de pondere asupra indicatorilor de fiabilitate pentru cei

12 factori examinati ale caror valori medii anuale sunt prezentate in tabelul 1.

Tabelul 1. Valorile coeficientilor de pondere ai factorilor de influenta

Valorile medii anuale ale coeficientilor de pondere

Factorii 2008 | 2009 2010 2011 2012 Total

Nr Descrierea K‘(’,'/:‘ed’ K':,‘/':ed’ K‘:,;:ed’ Kpmeds %0 | Kp meds %o K‘t,;:d’
1 |Conditii climaterice 39,7 26,7 37,6 41,0 25,5 34,1
2 |Defecte ale echipamentelor 25,0 34,1 23,4 21,0 34,0 27,5
3 |Factori neidentificati 20,1 22,0 20,7 18,5 23,2 20,9
4 JActe de vandalism 4,5 4,7 4.9 4.9 4,1 4,6
5 |Defecte in retelele de transport 3,1 4,3 4,6 4,7 3,7 4,0
6 |Defecte ale PDC-urilor 1,7 1,4 2,7 2.9 2,1 2,1
7 JActiunea animalelor si pasarilor 1,2 1,7 1,2 2.3 2.0 1,6
8 |Actiunea mecanismelor 1,5 1,7 2,1 1,7 1,8 1,7
9 |Avarii cauzate de vegetatie 1,5 1,6 1,1 1,5 1,8 1,5
10 |Defecte cauzate de consumatori 1,1 0,9 0,5 0,5 0,8 0,7
11 [Calitatea energiei electrice 0,4 0,5 0,6 0,6 0,5 0,5
12 [Erori de exploatare 0,3 0,4 04 0,5 0,5 042

ind

Analizand valorile medii anuale ale coeficientilor de pondere asupra fiabilitatii pentru cei 12 factori,
se poate constata ca cei mai influenti dintre ei sunt conditiile climaterice, defectele echipamentelor,
precum si factorii neidentificati.
In figura 1 se prezinti grafic caracteristica factorilor de influenta in functie de ponderea lor asupra

icatorilor de fiabilitate.

kp- medy %

B Conditii climaterice

B Defecte in echipamente
B Factori necunoscuti

H Acte de vandalism

B Actiunea animalelor si

pasirilor
B Actiunea

mecanismelor
B Defecte cauzate de

consumatori

B Avarii cauzate de

vegetatie

Defecte in retele de

transport

B Defecte ale PDC-urilor
B Erori de exploatare

Calitatea energiei

electrice

Figura 1. Caracteristica generala a factorilor de influenta
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Analiza rezultatelor obtinute confirmé ca cea mai mare pondere asupra indicatorilor de continuitate
a alimentarii cu energie electrica o au trei factori: conditiile climaterice — 34,1%, defecte ale
echipamentelor — 27,5% si factorii neidentificati — 20,91%.

La etapaa doua, conform conceptului de prognoza elaborat, s-au determinat distributiile experimentale
si cele teoretice, precum si valorile parametrilor ce caracterizeaza coeficientii de pondere (Kp) asupra
indicatorilor de fiabilitate pentru cei 12 factori aleatorii de influentd. Au fost determinati urmatorii
parametri ai distributiilor: ponderea medie asupra indicatorilor de fiabilitate, dispersia, abaterea medie
patratica, coeficientul de variatie, ponderea minima si maxima, diapazonul, valorile marginale ale
intervalului de incredere, coeficientii de asimetrie §i exces si tipul functiei teoretice. Rezultatele obtinute
sunt prezentate in tabelul 2.

Tabelul 2. Parametrii distributiilor ponderilor factorilor de influenta asupra fiabilitatii

Factorii Parametrii distributiei
o = £ © Distributia
) Ky = I?p Kyp S ,KL Kif= gl = 2| teoretica
N. Denumirea medw | D c “g g | min, | max,| 2 | jos, | sus, “g = “g 2| apropiata
% &) % % A % % |3 IS *®

1 Acte de vandalism | 4,60(0,39(0,63|0,14| 3,7 | 59 | 2,2 {4,34(486]0,87| -0,5| Normala
Actiunea animalelor | 1,66|0,41|0,64|0,39| 0,3 | 2,6 | 2,3 |1,40|1,92| -1,7 | 0,02| Normala

si pasarilor
3 | Actiunea mecanismelor| 1,76 | 0,40 | 0,63 0,36 | 0,2 | 3,2 3 11,50(2,02]0,12]0,90| Normala
4 Avarii cauzate de 1,5210,31(0,56|0,36 | 0,7 | 2,7 2 | 1,291,751 0,271 -0,8 | Normala
vegetatie
5 Calitatea energiei 0,50(0,08(0,29{0,57| 0,1 | 1,5 ] 1,4]0,38[0,62]1,80]1,42| Normala
electrice
6| Conditii climaterice |34,1]56,2|7,50|0,22 | 23,5| 472 |23,7|31,0|37,2]0,24| -1,4| Normala
7 Defecte cauzate de | 0,76 | 0,30 | 0,54|0,72 | 0,1 | 2,7 | 2,6 {0,54{0,98] 1,99] 1,90 | Normala
consumatori
8 | Defecte in echipamente| 27,5| 37,416,121 0,22 | 18,8 39,5 |20,7|24,9]30,0]0,65] -1,1 | Normala
9| Defecte inretelele de | 4,08|1,65|1,28(0,31| 1,7 | 7,1 | 5,4 |3,55|4,61]0,75]0,58| Normala
transport
10| Defecte ale PDC-urilor | 2,18 0,41 | 0,64|0,29 | 1,2 | 3,4 | 2,2 (1,92|2,44]0,11| -1,0| Normala
11| Eroride exploatare |042|0,03|0,19/0,45| 0,1 | 0,8 | 0,7 |0,34|049]0,26| -0,5| Normala
12| Factori neidentificati |209|7,53(2,74|0,13 | 17 | 26,7 | 9,7 | 19,7 |22,0] 0,63 | -0,8 | Normala

Parametrii stabiliti dau posibilitatea de a prognoza valorile coeficientilor de pondere a factorilor de
influenta asupra fiabilitatii cu credibilitatea de 95 %.

In rezultatul examinarii valorilor obtinute, s-a constatatci cei 12 factori de influenta au o distributie
a ponderilor asupra indicatorilor de fiabilitate apropiata de cea normala (Gaussiand) pentru retelele
cercetate. Caracteristica factorilor de influentd, in functie de ponderea lor asupra indicatorilor de
fiabilitate, aratd ca valorile calculate au o repartitie uniforma si o variatie anuala nesemnificativa.

Cercetarile efectuate ofera posibilitatea de a constata ca factorii examinati determina nivelul de
fiabilitate In functionarea echipamentelor instalate in retelele electrice, iar rezultatele obtinute privind
prognozarea lor permit o planificare justificatd din punct de vedere tehnic si economic aactivitatilor de
asigurare a continuitatii si calitatii alimentarii cu energie electrica a consumatorilor, cu respectarea
indicatorilor normati de fiabilitate.

CONCLUZII

Deconectarile care au loc in retelele electrice depind de o multitudine de factori, care influenteaza
siguranta §i calitatea alimentarii consumatorilor cu energie electricd. Cunoagsterea nivelului de influenta
a acestor intreruperi asupra fiabilitatii echipamentelor instalate in retelele electrice permite o planificare
justificata din punct de vedere tehnic si economic a masurilor de asigurare a indicatorilor de fiabilitate.

Criteriul elaborat pentru estimarea influentei diferitor factori asupra fiabilitatii a oferit posibilitatea de
adetermina valorile principalilor indicatori de fiabilitate si a coeficientilor de pondere pentru toti factorii
aleatorii si a permis de a constata cd cea mai mare pondere asupra indicatorilor de fiabilitate o au 3
factori: conditiile climaterice — 34,1%, defecte in echipamente — 27,5%, factorii neidentificati — 20,9%.



Victor Popescu. Estimarea impactului factorilor de influenta asupra fiabilititii retelelor electrice (62-66)

Stiinta agricola, nr. 1 (2014)

66

REFERINTE BIBLIOGRAFICE

1. ARDELEANU, M.E.,2007. Fault Localization in Cables and Accessories by Off-Line Methods. In: Annales
of the University of Craiova, Vol. 13 Craiova

2. POPESCU, V., 2013. Aprecierea calitatii de functionare a echipamentelor electrotehnice si a retelelor de
alimentare cu energie electrica. In: StiintaAgricola, nr.1, pp. 104-108.ISSN 1857-0003

3.POPESCU, V.,2012. Evaluarea si prognoza indicatorilor fiabilitatii retelelor electrice. In: Problemele energeticii
regionale, nr. 3, pp. 12-18.ISSN 1857-0070.

4.POPESCU, V, 2007. Studiul proceselor tranzitorii insotite de arcul voltaic si influenta lor asupra fiabilitatii
sistemelor dedistributie. In: Analele Universitatii din Oradea, Romania, Fascicula de Energetica, nr. 13, pp. 60-63.
ISSN 2067-55342.

5.SECUILD.C., 2008. The Sensitivityof the Electrical Substantionns’ Reliability Indices at the Variation of the
Circuit-Breakers Stucking Probability. In: Annals of the Oradea University: Electrical Engineering, vol.14, pp.
23-28.ISSN 1224-1261.

Data prezentarii articolului: 05.03.2014
Data acceptarii articolului: 05.05.2014



Stiinta agricola, nr. 1 (2014)(67-71) 67

VK 631.362.3:633.4

METOOUKA ONPEOENEHUA KO3PDPULMEHTOB TPEHUA
CKONbXEHUA KOPMOBbLIX KOPHEMJ/OOOB

B.B. KAPIIOB

Tocyoapcmeennoe yupescoenue «Jlyeanckuil HaYUOHALHBIL
yrueepcumem umenu Tapaca [llesuenxoy, Yxpauna

Abstract. When including fodder roots in the ration of farm animals problems arise with respect to the
growing, harvesting, storage and preparing the roots for feeding. Fodder root cleaning from mud is obligatory
and one of difficult operations before feeding animals and also when fodder roots are used as components for
combined silo. From the ecological point of view the cleaning of fodder roots by dry (waterless) method is more
advantageously, as the necessity falls off for cleaning the spent water and the possibility appears to return the
removed soil residues back onto the fields. For substantiating the basic parameters of corrugated brush drum
cleaner it is important to know the coefficients of friction-sliding of rest and motion of muddy and clean roots on
the working surfaces. We worked out a methodology for determining the coefficients of friction-sliding of the
roots with the use of a tribometer device.

Key words: Rootcleaner; Tribometer device; Coefficients of friction-sliding

Pedepat [Ipu BKITFOUCHIH KOPMOBBIX KOPHEILIONOB B PAIIHOH CEITbCKOXO3SHICTBEHHBIX JKMBOTHBIX BO3HUKAIOT
npoOJIEeMBI C BO3/ICTIbIBAHUEM, YOOPKO, XpaHEHHEM U MOATOTOBKOM MX K CKapMJIMBaHHI0. OUHCTKA KOPMOBBIX
KOPHEIUIOMOB OT 3arPsi3HEHHH SBJIACTCS 00513aTeIbHON U OTHOM W3 CJIOKHbBIX OTEpalyii iepe]] CKapMITHBaHHEM
’KUBOTHBIM, & TAKXKE MPH UCTIOJIb30BAHUH KOPMOBBIX KOPHEILIOZO0B B COCTaBE KOMOMHHPOBaHHOTO cuioca. C
9KOJIOT MY €CKOH TOUKH 3pEHHSI OUMCTKAa KOPMOBBIX KOPHEIIIIONOB CyXUM (0€3BOTHBIM) CIT0 cOOOM siBIIsI€TCS O0Itee
BBITOJTHOM, T.K. OTMaJaeT HEOOXOMUMOCTh B JIOOYUCTKE OTPabOTAHHOW BOJBI M MOSBISIETCS BO3MOXKHOCTb
BO3BPATUTh OOPATHO HATIOJISI TOYBEHHbIE TpUMecH. {711 000CHOBaHMS OCHOBHBIX MAPAMETPOB ro()POIIETOYHOTO
OYKCTHUTEIISI BKHO 3HATh KOA(P(MHUIIUEHTHI TPEHHS CKOJIbXCHHS TIOKOS M JIBUXKCHHS 3arpsI3HEHHBIX M YHCTHIX
KOPHEIUIOA0B 0 paboyuM moBepxHO cTsiM. Hamu pa3paboTaHa MeTo UK OTIpeieNicHUs K03 (QUITUSHTOB TPESHUS
CKOJTb)KEHHSI KOPHETUIONOB C HCIIOJIb30BAHHEM TPHOOMETPHIESCKON YCTAHOBKH.

Karouessie ciaoBa: Ouncrurens KopHeruonos; Tpubomerpudeckas ycraHoBka; KoaduireHntsr Tpenns-
CKOJIbXKEHHS

BBEJAEHHUE

Bonbiiast 3arpsi3HEHHO CTH KOPMOBBIX KOPHEIUIONOB MPUBOAUT K PE3KOMY CHIDKEHUIO KaueCTBa
MPUTOTABIMBAEMOTO KOpMa, MpeTHA3HAYEHHOTO JJIsI CKapMJIMBAHHS CEbCKOXO35MCTBEHHBIM
JKUBOTHBIM, & B OTJCNBHBIX CIy4asX — K TOKCHYHOCTH €ro0.

Camoii TpyaHOU oTiepalueii npu nepepaboTKe KOPHEIUIONOB ABIISETCS OYUCTKA UX OT 3arpsSI3HCHHIA.
CornacHo 300TEXHMYECKHUM TPEOOBAHUSIM OCTAaTOYHAs 3arps3HECHHOCTh KOPHEIJIOAOB IMEpel WX
CKapMJIMBaHHEM He J10JDKHA npeBbimark 3%. IlpakTuuecku 3arpsa3HEHHOCTh KOPHEIJIONOB, MOCHe
yOopku koMOaitHamu, Beeraa Boie 8-9% u moxer pocturarb 20% u 6onee (Kapmnos, B.B. 2013;
Kapmos, B.B. 2014; Kapramos, JL.I1. u ap. 2005).

B Hacrosiee BpeMst oneparysi OUMCTKH OCYIIECTBIISIETCS] HA MOSUHBIX MamnHax Tuna UKM-5A,
HUKM-®-10, UKY-®-10 u ap. [[pumeHeHnE MOEGUHBIX MAIITUH CBS3aHO C OOJBIIUM PACX0JI0M BOJIbI,
TpeOyeT MX pa3MeElIeHHS B OTAIUIMBAEMBIX MOMEIICHUAX, 000PYA0BAHHBIX BOJOIMPOBOIOM,
KaHaJIM3aIue U MoJIaMH ¢ TBEPIBIM MOKPBITHEM. DTO UPE3MEPHO 3aTPYAHSIET MX DKCILTyaTaluio,
0COOEHHO B palioHAaX C CypOBbIM KIIMMaroM. TakuM 00pa3oM, COBEPIIIEHCTBOBAHNE TEXHOJIOTHYECKOTO
MpoIecca OYUCTKH KOPHEIIOA0B HEOOXOAMMO BECTH 0 IYTH UCKITIOUCHUS TIPUMEHEHHS BOJbI BO
BHOBB CO3/IaBa€MOM 00OPYIOBaHNH WM CHIDKCHUS PACX0/a BOJBI 32 CYCT YBEIIMUCHUS MEXaHUYECKUX
BO3/ICHCTBUI HAa KOPHEIUIOABI B MOEYHBIX MalllMHaX.

C KOJIOTHUECKOHM TOYKM 3PCHUS BHEAPECHUE CYXOTO (0€3BOHOTO) CHOCO0A OUUCTKU SIBISCTCS
0oJice BBITOJHBIM, T.K. OTIAJacT HEOOXOJMMOCTh B OYKMCTKE OTPAOOTAHHOU BOABI U IMOSBJIAETCS
BO3MOXHOCTh BO3BPATHTh OOPATHO Ha IMOJIS OTJICIeHHbIE OcTarky mouBkl (PeBenko, 1.1., Bparinernip,
M.B., Pe6enko, B.1. 2009; Kapramos, JI.IL u ap. 2005).
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MATEPHUAJ U METO/bI

B Hacrosiee Bpems Benercst HayuHas padora (Kapnos, B.B. 2013; Kaprios, B.B. 2014) o o60oc-
HOBAHUIO U CO3JIaHHIO HOBBIX CIIOCOOOB M YCTPOWCTB AJisi O€3BOAHOM (CyXOH) OUMCTKH KOPMOBBIX
KOPHETIONOB Mepe/] 3aKIaIKOM X Ha XpaHEeHHE WK Tiepe/l CKapMITMBAHHUEM CETbCKOX03HCTBEHHBIM
KUBOTHbIM. Hamu pa3paOarbiBacTcs MalmuHa JUIs CyXoi (O€3BOJHOI) OYMCTKA KOPMOBBIX KOpPHE-
TUTOJIOB OT 3arpsI3HEHUI CO METOYHBIMHU pabOYHMH dJIEeMEHTaMH KPUBOJIMHEWHO! (To(pUpOBaHHOM)
¢ opMbI TITKIaTOro Npo Ui — roPppoIIETOYHBIN OUUCTHTENH KopHeruoaoB (Puc.1).

3a2PA3HE HHbE KOPHEITO0b! 382 PF3HeHHbE KOPHENO Okl

MoUVECU
Pucynok 1. Korcmpyxmopcko — mexHono2uueckas cxema 20@pouémouno2o ovucmumers
KOPHENL0008.
Mpumevanus: ! —HenoosudicHas pama, 2 —noosudcHas pama, 3 —3azpy3ounvlil OyHKep, 4,5 — copowemounvie
bapabanvl; 6 — pecyiupo6ouHvle 3ACAOHKU, 7,8 — MeXaHnu3mbl N00beMa-onyckanus bapabanos;
9 — ompascamenu; 10 — gviepysnou nomok; 11 — mexanusm npueooda bapabanos; 12 — eanvl 6apabanos,
13,14 — oucku ¢ snmunmuyeckumu ymoawenusimu, 15,16 — noosecnas cucmema u HA6OPvl KPUBOIUHEIIHBIX
20hpupo6aHHbIX NOLOCOK

INponecc MexaHU4IECKOM OYUCTKU KOPHETIJIOA0B Pa00uY MK OpTaHaAMU OUHUCTHUTENISI O CYILECTBIISIETCS
MOCPECTBOM KOHTAKTa FOJIOBOK €TUHUYHBIX KOPHETIJIONOB C IOBEPXHO CTSIMU HAKIIOHHBIX MTOJATINBBIX
BpaIAIOINXCS HUIHHIPUYECKUX T0(QPUPOBAHHBIX MIETOK. [Ipu 3TOM 3a CUET NMPUHYAUTEIBHOTO
BpaIllaTeIbHOTO JBM)KEHHS TOPPONIETOK U OPTaHM3AIMY HUKIMYHOTO IBHKESHUSI KOPHEIUIOAOB 10 UX
MOBEPXHOCTSIM, OCYIIECTBISIETCA CUECHIBAHME CBSI3aHHBIX C KOPHEIUIOJaMu MpuMecel (Haumiei
MOYBBI U PACTUTEIBHBIX OCTAaTKOB).

J151st 000 CHOBaHHSI O CHOBHBIX PEKHMHBIX M KOHCTPYKTHUBHBIX TAPAMETPOB OUUCTHTEIS BKHO 3HATH
K03()pUIMEHTBI TPEHUSI CKOJILKEHHS TTOKOS ¥ IBMIKEHHS 3arpsI3HCHHBIX M YUCTBIX KOPHEIUIOAO0B 110
pabounM moepxHocTsIM ounCcTKH. C 3TOH LEeNnbio HaMK ObUIA COCTaBJIeHa U ONPOOOBaHA METOIMKA
onpeneneHust kKod(pUIMEeHTa TPEHUS CKOJBKEHUS 3arpsi3HEHHBIX KOPHEIUIOA0B Ha CHEeNUabHOM
TpHOOMETPUUECKON YCTAaHOBKE THIIA «HAKJIOHHAs TockocTh» (Puc. 2, 3).

Tpubomerpuueckas yctaHoBka (Puc. 2, 3) coctour u3 mnargopmsl 1 ¢ anmHoi paboueit
noBepxHocTH 1,5M u nmpunoii 0,2 M. [Tnardopma coenriHeHa NIAPHAPHO C HEMOABIKHBIM OCHOBaHHEM
2 u QukcupyeTcs 3aKHUMOM 3. Yrosl HakiIoHa miarGopmbl MOKHO H3MeHATH oT 0 1o 70°. Otcuer
yIia HakJIOHa marpopMbl MPOU3BOAUTCA Mo Imkane 4. Ha G0koBOW MOBEPXHOCTH MIardopMBbl
YCTaHOBJIEHO ABa (POTOpENeHHBIX AaTunKa 5 v 6, KOTOPbIE MOTYT NIEPECTABISITHCS BIIOJIb €€ JIJIHHBI.
Jaruuku ynpapisitoT paboToit cekynmomepa 7. Haxion mmatdopmer (Puc. 3), ¢ mapHupHO
3aKpeTyIeHHBIMEI Hab0paMu IO (ppUPOBAHHBIX MTOJIOCOK 8, OCYIIECTBIISUIA BPYYHYIO C TOMOIIBIO 3a5KUMa
3. CkopocCTh epeMeIIeHrsT KOPHETION0B 9 10 HAKJIIOHHOM IO CKO CTH MOIEP>KUBAIACh TI0 CTOSTHHOM
u pasHoii 0,4m/c. TouHO CTh ITOKa3aHUH EKTPOHHOTO cekyHaoMepa + 0,01c. YcraHoBKa MUTaeTcst OT
ceTH nmepeMeHHoro Toka HanpsikeHuem 220 B. [logaga HanpsiKeHUsT HA YCTAHOBKY O CYIIIECTBIISICTCS
BKITIOYEHHEM TyMOJIepa, pacloJIoKEHHOTO Ha 3a/IHEH CTEHKe CeKyHIoMepa.
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-

Pucynoxk 2. Obwuii 6u0 mpubomempuyeckoil yCmaHo8Kuy 0/ onpeoeieHus Ko3pguyuenmos
MpeHUst CKOJIbIUCEHUsL N0 HAKJIOHHOU Memaliuieckoil no8epxHOCmu

Pucynok 3. Obwuii 6ud mpubomempuueckoi YCmMaHO8KU ¢ HAKIOHHOU NO8EPXHOCMbIO U3
20(hpup o8anHblX KANPOHOBBIX WEMOUHBIX NOJOCOK
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B cooTBeTCTBMY C IPUHATON METOIUKOH, JUIS ONMPEASICHUs KO3(P(PUIIMCHTOB TPSHUS CKOJILKEHUS
MOKOS, yCTaHABJIMBAEM KOPHEIUIOA HAa TOPH30HTANBHO YCTAHOBJIEHHYIO IJ1aThOpMY B Hadalle JIBIKCHHS
(doTopenelinplii naT4yvK 6), MEIJICHHO MPOU3BOIMM TI0IHeM IUIATGOPMBI 10 MOMEHTA Hayasia IBUOKSHUS
KOpHEIIo/1a U PUKCHpyeM Yroj nogabema miardopmsl. Jlaiee onyckaem miarhopmy U niepecrapiseM
KOPHETLJIOJ HUXKE IIEPBOM yCTAHOBKY Ha 1/5 00111eH JJIMHBI IBUKEHUS U CHOBA (DMKCUPYEM yroJ1 Hayajia
nBwkeHws. [locTeneHHo nepecTapisist KOPHEIUIO/ BHU3 MO ITyTH €T0 JBMKEHUS], TIOBTOPSIEM OIIBIT eIl
TpH pa3za. AHATOTUYHO MOBTOPSIEM OIBIT CO BCEMH THUIIaMU MaTepHaloB paboueil TOBEPXHOCTH:
MeETaIITYeCKO1, PEe3MHOBOH 1 10 HpUPOBAHHON KPUBOJIMHEHHBIMY IIETOYHBIMH 110JI0 ckamu (Puc. 3).

B skcnepuMenTtax onpezaensian ko3 QHUIMEHTH TPEHUsI CKONBKEHUS TBHKEHHUS KOPHEIION0B
KOPMOBO¥ 1 caxapHO# CBEKJIbI 10 HE0OpabOTaHHOH CTalH, pe3NHE U TO(PUPOBAHHBIM IIOJIOCKaM U3
kanpoHa. lns ompenaeneHust kK03(QpQHUINEHTOB TPEHUSI CKOJBXKEHHS ABIKEHUSA miardopma
yCTaHABJIMBAETCS TOJA YIJIOM OOJIBIINM, YeM YTOJI TPEHHS IMOKOS 3arps3HEHHOTO KOPHEIIoZa.
INokazanus cexkynaomepa oOHymsroTCs. KopHemoa ycTaHaBIMBaeTCsl BIUIOTHYIO K JIydy BEPXHETO
JaTdyvka 6 M HauWHAET JBYOKEHWE. [IpW ABMIKEHHHM KOPHEIJIONA BKIIOUACTCS W BBIKIIOUACTCS
CEKYHJIOMEp, TOKa3aHus KOTOPOTO (ukcupyeM ¢ TouHocThio £ 0,01c. i ka0l mapbl TpeHUS
ompenesnsieM cpeaHeapu(pMeTnuecKkoe 3HaueHHEe BpeMeHH {,, ¥ CPEIHEKBAJPATIYE CKYIO OLIHOKY
M3MEPEHHH y 10 popmyIe:

o = 21, ) (1)

n-1
[Je: 1 — YUCJI0 U3MEPEHUN.
Io monmy4eHHBIM pe3ysbraraM HCIBITAHUH KO3QQHUIUESHTH! TPEHHUS CKOJIBKEHHS MPH JIBUKEHUH
oTIpeIeIisieM 10 opMyIIe:

28
=gy ———— (2)
gt” cosy
IJ€e: 2 — yroj HAKJIOHA IO CKOCTH K TOPU30HTY, Ipaj;
S — 0Tpe30K MyTH M0 HAKIIOHHOM 110 CKO CTH, TIPOAEHHBII KOPHEIIO0M, M;
{ — BpeMs JIBMKCHUS KOPHEIIO/A, C.

Jyis KXk 10Tr0 TUIA pabodeli MOBEPXHOCTH OIIBIT TIOBTOPSIEM IISITh Pas.

PE3VJIBTATBI 1 OBCYXJIEHUS

[Tpu ipoBeeHNH SKCTIEPUM EHTOB KOPHEILIO B! KOPMOBOH CBEKIIbI UMEJH MEHIKOMIOI00HY0 (hopMy,
KOTOPYIO MOKHO ampOKCUMHPOBATh IIJIMHIPOM C NMPUMBIKAOIIMMHU K €r0 OCHOBAHUSAM JBYyMs
YCCUCHHBIMH KOHYCaMM, KOPHEIUIO/IbI CaXapHOM CBEKJIbI IMEJIH KOHUUYECKYIO (OPMY, KOTOPYIO MOXKHO
arpPOKCHMHUPOBATH KOHYCOM C IIPUMBIKAIOIIEH K €10 00JIbIIeMY 0 CHOBaHHIO Totycepoit. 3arpsi3HeHus
pacnpeaessuIIch 0 MOBEPXHO CTSIM KOPHEIUIOA0B HEPAaBHOMEPHO, B OCHOBHOM COCPEI0TaYHBasCh B
HEPOBHOCTSIX, TPEIIUHAX M B MEXKKOPEIIIKOBOM ITPO CTPAHCTBE.

Pesynsrarsl onpenenenust K03(G(UIMEHTOB TPEHHUsI CKOJIbKEHHUS TIOKOSI 3arpsi3HEHHBIX KOPHEILIOI0B
MpHUBEACHHI B Ta0M. 1.

Tadmmua 1. Koaghpuyuenmol mpenus ckorvoicenus noxkos KOPHENI0008 NO Pa3IuyHbIM

1O GEPXHOCMAM
Ne KopHenioabl
Bua noBepxHOCTH TPEHUsA
n/n KOpMoOBa fI CBeKJIgcaxapHasi CBeKIa
1 |HeoGpaboranHas ctanb 0,58 0,65
2 |Pe3una 0,77 0,86
3 |TodpononocHas KampoHO Basl MIETKA 1,47 1,56

J11s1 3arpsi3HEHHBIX KOPHETJIOA0B KOPMOBOM M CaxapHOH CBEKJIbI 3HAYCHUE K0P DUIIMEHTA TPEHUS
CKOJTBKEHUSI 110 TOPPHUPOBAHHBIM KapOHOBBIM TI0JI0 CKaM KoJiebaoch oT 1,2 1o 1,7. 310 00bsicHsIeTCs
TEM, YTO B XOJIC€ B3aUMOJICHCTBUSA C KOPHEILIOJAMHU TO(ppUPOBaHHAS IICTOYHASI MMOBEPXHOCTh
UCTIBITBIBAET OoJblIne ynpyrue aeopmanuu. OduiiaeMble KOPHEIUIOABI HE TOJIBKO Ae()OpMHUPYIOT
ee, HO 1 00pa3yloT B Hell pa3phIBbl, HCUE3AIONINE OMHOBPEMEHHO C PEKPAI[CHUEM KOHTAKTa MEeX1Y
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KOPHSIMH U 11eTKOH. CHITBI yTIpyTo CTH Je(hOpMHUPOBAHHBIX TO(PPOTIOIO0 COK YBETHUHNBAIOT CHITY TPEHHS,
BI)I3BaHHyIO HOpMaHI)HI)IM JABJICHUEM OT BE€Ca BhILICICKAIINUX KOpHeHHO[{OB, HpOTHBOZ[eﬁCTByIOT nux
CKOJIRKEHHUIO 10 TOBEPXHO CTH OYHMCTKH M CO31AI0T O0JIbIIIEe CYMMapHOE CONPOTHBRIEHHE JIBHIKCHHIO,
4eM TIPH CKOJIRKEHWH KOPHEIIoaa 1Mo Marepuary roppomnoiocok. KpomMe Toro, s KOPHEIUIOI0B
KOPMOBO#¥ M caxapHOW CBEKJIBI HAOIIOIATOCH YBEINICHHE KOO GHUIIMEHTa TPEHUS CKOJIBKESHUS TI0
HeoOpaboTaHHOU cTayM, COOTBETCTBEHHO, OoT 0,5 10 0,6 1 oT 0,6 10 0,7 IPU YMEHBIICHUH MaCChI
KOPHETUTONA.

BbIBO/IbI

1. Ha BeniuHy CHIIBI TPEHUS CKOMBKEHHS BIUSIIOT T€OMETPHS KOPHETUIONO0B, BEMYMHA UX HCXOTHOM
3arpsi3HEHHOCTH, BJIXKHOCTH HAJIMIIICH MOYBHI, CTENEHb MX NMPHUBSICHHOCTU, COCTOSHHE HX
MOBEPXHO CTH (HATMYHE HEPOBHO CTEH, TPEIINH, KOPESIITKOB).

2. Yron TpeHus CBs3aH TaHTEHIMABHOM 3aBUCUMOCTBIO C KO3(PPHUIIMEHTOM TPEHHS CKOJIBKEHUS
HOKOSI KOPHEILIOA0B 0 pabo4re MOBEPXHO CTH.

3. Cunbl ynpyroctu 1eOpMHPOBAHHOTO TO(PPOILIETOUHOTO BOPCa YBEIMYHBAIOT MOJIE3HYIO CUILY
TPEeHHsI CKOJBKEHUsI KOPHEIUIOJOB MO MOBEPXHOCTH OYMCTKH M CO3/Aal0T OOoJblIee CyMMapHOe
COINIPOTHUBJICHUE JIBUKCHUIO, YEM NPH CKOJILKEHNH KOPHEIUION0B PO CTO 110 MarepHaty rogpporosio CoxK.

4. 3nauenus k03 PHUIEHTOB TPEHHUS CKOJIBKEHUSI KOPHEIUIOAOB TP ABMKEHUH BCETIa MEHBLIIE,
4eM B COCTOSIHMM TIOKOSl — M3-3a BO3JCHCTBHH pa0O4YMX OpraHoOB M o0LIel BHOpalyy MalluHBI
KOPHETUIObI HAIMHAIOT JIBMKEHHE [0 HAKITIOHHBIM pab0urM MOBEPXHOCTSIM MPH yIIax HAKIIOHA, TOPa3io
MEHBLINX YIJIa TPEHUS CKOJIBLKEHHUS TTOKOSI.
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CRESTEREA PRODUCTIEI DE CARNE PRIN OPTIMIZAREA
MASEI CORPORALE LA SACRIFICAREA SUINELOR

Ilie ROTARU
Universitatea Agrara de Stat din Moldova

Abstract. The paper presents the results of a comparative study regarding the morphological structure of
carcasses and chemico-physical properties of the pork obtained from diverse swine genotypes (purebreds,
mongrels and commercial hybrids) in relation to slaughter weight. The performed researches confirm that water
quantity in meat decreases with increasing slaughter weight. Fat quantity increases regardless of the pig breed,
but fat accumulation is different, depending on the animal genotype. On the other hand, the protein quantity
changes slightly and the influence of breed and weight is not significant. Thus, it can be concluded that the
weight of pigs does not influence the quantity of meat protein, especially when the body weight reaches 60-80
kg, instead, processing qualty of meat is improved and it becomes more suitable for sausage making.

Key words: Swine; Genotypes; Slaughter weight; Carcass composition; Pork; Protein content; Water holding
capacity

Rezumat. in lucrare sunt prezentate rezultatele unui studiu comparativ privind structuramorfologici a carcaselor
si insusirile fizico-chimice ale carnii de porc obtinuta de la diverse genotipuri de suine (produsi de rasa pura,
metisi birasiali si hibrizi comerciali) in functie de masa corporald la sacrificare. Cercetarile efectuate confirma ca
cantitatea de apa din carne, odatd cu marirea masei corporale la sacrificare se micsoreaza, creste cantitatea de
grasime indiferent de apartenenta de rasd, insa acumularile sunt diferite in functie de genotipul animalelor. Pe de
alta parte cantitatea de proteind nu suferd mari schimbari si influenta rasei i greutatii animalelor este nesemnificativa.
Astfel, se poate conclude cd masa corporala a suinelor nu influenteaza cantitatea de proteind din carne, mai ales
dupa atingerea greutatii corporale de 60-80 kg, in schimb calitatile tehnologice ale carnii se imbunéatatesc si carnea
devine mai compatibila pentru prepararea mezelurilor.

Cuvinte cheie: Suine; Genotipuri; Greutate la sacrificare; Compozitia carcasei; Carne de porc; Continut de
proteine; Capacitate de retinere a apei

INTRODUCERE

Actualmente, existd o tendintd de crestere a masei porcinelor la sacrificare, mai ales in cazul
industrializarii acestora, pentru prepararea unor produse din carne cu calitati deosebite.

Varsta animalelor influenteaza greutatea la sacrificare, insa legatura nu este foarte stransd, deoarece
hrana poate fi restrictionati in anumite perioade. In cazul animalelor adulte reformate din efectivul de bazi
restrictionarea cantitatii de furaje se face in functie de rasé si sexin scopul reducerii acumularilor de grasime
la sfarsitul ingrasarii. La porcine, odatd cu varsta creste si procentul de mioglobina si lipide intramusculare.

R. Keresit (2000) afirma ca factorii de influentd care pot dirija calitatile tehnologice sunt rasa,
varsta i masa corporald la sacrificare, pe cand alimentatia si intretinerea au o influentd mai redusa
(5%). 1. Dinu et al. (2002) si V. Cabanov (2011) nu au stabilit diferente in compozitia chimica a carnii
la suinele sacrificate la 85-89 zile in comparatie cu cele sacrificate la 204-206 zile.

Pe de alta parte, experimentele efectuate de multi cercetatori in diferite tari au confirmat existenta
unor relatii negative intre dezvoltarea musculara si calitatea carnii, explicata prin efectul selectiei
privind reducerea grasimii intramusculare, responsabila de suculenta, fragezimea si aroma carnii. Aceasta
a determinat includerea in lista criteriilor de apreciere a calitatii carnii, alaturi de cele clasice, grasimea
intramusculara (in Danemarca) si pH-ul cérnii (in Franta).

Hibrizii de suine se caracterizeaza printr-o intesitate sporitd de crestere corporald, o mai mare
duratd de crestere a tesutului muscular si o crestere moderata a tesutului adipos. Astfel se contribuie
la formarea unei productii sporite de carne prin cresterea masei corporale panala 120-130 kg (Candek-
Potokar, M. et al. 1998; Rudi, A.L. et al. 2012).

MATERIAL SI METODA

In calitate de material de cercetare s-au folosit carcasele si carnea de porc obtinute de la suinele
din rasele Marele Alb, Landrace, metisi birasiali, Marele Alb x Landrace, Marele Alb x Estona de
bacon, Marele Alb x Hampshire, Tip de carne ,,Sudic” x Hampshire; hibrizii comerciali Marele Alb x
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Estonade bacon x Tipul Moldovenesc de carne, Tipul de carne ,,Sudic” x Pietrain x Hampshire (forma
maternd) x Tip de carne ,,Sudic” x Hampshire (forma paterna) .

Produsii de rasa pura, metisii i hibrizii au fost obtinuti, crescuti si Ingrasati pana la 120-150kg in
conditii analogice de alimentatie si intretinere in unitati de tip intensiv industrial.

Proportia de carne in carcasa si jambon s-a determinat prin disectia lor §i cantérirea partilor
componente (carne, grasime, oase), suprafata ,,ochiului” de muschi s-a determinat prin folosirea metodei
liniare, iar grosimea stratului de slanina — prin masurare cu rigla in regiunea spinarii. Pentru studierea
insugirilor fizico-chimice au fost utilizate urmatoarele metode: pentru PH - metoda pH- metrului la 24
ore; pentru continutul de grasime — metoda Soxlet; pentru continutul de proteina — metoda Kjieldhal;
pentru nivelul de umiditate — uscarea probelor; cantitatea de cenusa s-a determinat prin arderea probelor.

REZULTATE SI DISCUTII

Un element tehnologic important in sporirea productiei de carne este cresterea si optimizarea masei
corporale la sacrificarea suinelor. Aceasta contribuie la realizarea potentialului genetic si productiv al
hibrizilor de suine atunci cand se tine cont de interactiunea si interdependenta caracterelor.

In primul rand, este necesar si evidentiem vérsta, masa corporali si viteza de crestere, deoarece ele
exercitd o influenta sporitd asupra capacitatii productive si asupra calitatii carcaselor si a carnii de suine.

Valoarea nutritiva a carnii depinde in mare masura de genotipul si starea de Ingrasare a animalelor.
Tinénd cont de aceste postulate, actualmente, cercetarile trebuie axate pe studiul structurii morfologice
a carcaselor si calitatilor nutritionale ale carnii, precum si pe consecintele modificarii lor in functie de
genotipul i masa corporala la sacrificare.

Tabelul 1. Influenta genotipului §i masei corporale la sacrificare asupra
proportiei de carne in jambon, %

Genotipul animalelor n Greutatea corporal a la sacrificare, kg
100 | 120 | 120-150
MA 18 Produsi de rasa pura
59,78 53,83 51,14
L 18 60,00 59,80 58,79
MA x EB Metisi birasiali
18 62,97 57,12 54,26
MAx L 4 64,50 56,11 54,10
TCSx H Hibrizi comerciali
12 66,20 64,00 62,20
MA x EB x TMC 18 65,10 62,04 60,17
TCS xPxH 10 67,80 65,30 63,7
TCSx Px H(TCS x H) 6 66,70 - 65,0

Note: MA- Marele Alb, L- Landrace, TCS — Tip de carne ,,Sudic”’; TMC — Tip Moldovenesc de
Carne; P — Pietrain; H — Hampshire

Cresterea intensiva si de lunga duratd a tesutului muscular asigura posibilitatea obtinerii carcaselor cu
un raport optim de carne si grasime atunci cand sacrificarea se face la o greutate mai mare de 100 kg.
Suinele din rasele de carne Landrace, metisi si hibrizi comerciali, au produs jamboane in care proportia de
carne a fost mai mare de 60%, pe cand la rasa Marele Alb continutul de carne in jambon la greutatea de
120 kg a depasit cifra de 50 %, iar la 100 kg procentul de carne a fost mai redus decat 60 %.

Proportia de carne in jamboanele carcaselor hibrizilor cu greutatea de peste 120 kg s-a incadrat in
limitele de 60—65%. Tineretul suin obtinut prin combinarea raselor si tipurilor specializate in productia
de carne au format carcase, ale cdror jamboane au continut o cantitate mai mare de tesut muscular,
fiind mai globuloase, cu o musculatura distinsa pana la jaret.

Calitatea carcaselor este influentaté de nivelul de dezvoltare a muschiului lungul dorsal, care depinde
in totalitate de grosimea lui si lungimea carcaselor.
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Tabelul 2. Evoluarea suprafetei ochiului muschiului lungul dorsal la tineretul suin in
dinamica masei corporale, cm’
Genotip ul animale lor Masa corporala la sacrificare, kg
n 100 120 125-150
Produsi de rasa pura
MA 18 30,1 £0,79 32,3+1,10 35,4 +0,40
L 18 32,5+0,60 36,8 +0,58 40,5 +£0,83
Metisibirasiali
MA x EB 18 31,8+0,50 34,7 £1,00 36,6 +0,52
MAXxL 4 31,6 +1,40 35,4 +1,54 37,9+0,85
Hibrizi comerciali

TCSx H 12 34,8 +£0,21 37,5+0,34 43,0+0,44

MA x EBx TCM 18 34,2 £0,95 39,3+1,02 452 +£1,10
TCSxPx H 10 37,0+£0,28 41,3 £0,37 46,5 £0,44
TCSxPxHx (TCSxH)| 6 36,5 +0,23 - 42,6 £0,25

Greutatea muschiului lungul dorsal coreleazi cu cantitatea de carne macra in carcasa, de aceea
evoluarea lui in functie de genotipul si masa corporala la sacrificarea tineretului suin are o importanta
deosebita. Informatii despre dezvoltarea lui ne poate furniza suprafata ,,ochiului de muschi”, care se
determina la ultima coastd a carcaselor folosind hartia de calc pentru scoaterea conturului acestui
muschi. Analiza rezultatelor obtinute permite constatarea faptului cé la rasele de carne si hibrizii
comerciali, muschiul lungul dorsal este cu mult mai dezvoltatdecét la tineretul suin de rasa Marele Alb.
Indiferent de apartenenta de rasa, suprafata ,,ochiului de muschi” se méareste odatd cu cresterea
suinelor 1n greutate, dar aceasta se produce in functie de genotipul animalelor.

Daca la suinele de rasa Marele Alb, cu greutatea de 100 kg, suprafata ,,ochiului de muschi” s-a egalat
cu 30,1-32,3 cm?, atunci lametisii birasiali aceasta a constituit 31,835, 4 cm?, la hibrizii birasiali 34-37,5
cm?, iar la cei trirasiali i multirasiali — 34-35 ecm?si, respectiv, 34—41,3 cm?. Cresterea masei corporale
pana la 125-150 kg contribuie la marirea in continuare a suprafetei ,ochiului de muschi” pana la35,4 cm*
la rasa Marele Alb si 36-46 cm? la rasa Landrace, metisi si hibrizi. Se poate constata c¢i in aceasta
perioada, suprafata ,,ochiului de mugchi” s-a marit cel mai mult la hibrizii comerciali de suine, datorita
prelungirii cresterii intensive amuschiului lungul dorsal dupa atingerea masei corporale de 100 kg.

De asemenea, 1n aceastd perioada de crestere (de la 100 kg pana la 150 kg), suprafata ,,ochiului de
muschi” la rasa Marele Alb s-a marit cu 5,3 cm? iar la hibrizii comerciali — cu 611 cm?® Aceasta
particularitate a hibrizilor contribuie la obtinerea unei cantitati mai mari de carne macra de calitate
superioara, precum si la cresterea masei musculare in carcasa.

Tabelul 3. Modificarea grosimii stratului de slanina la diferite genotipuri in functie de
greutatea suinelor la sfarsitul perioadei de ingrasare,mm

Genotipul animalelor Masa corporala la sacrificare, ke
n 100 | 120 | 125-150
Produside rasa pura
MA 18 31,4+ 0,71 36,5 +£0,96 41,6 +£0,62
L 18 26,0 + 0,66 28,2 £0,39 31,6 £ 0,61
MA x EB 18 29,2 + 0,62 33,1 £0,98 38,0+0,70
MAXxL 4 28,4 + 0,45 31,3 +£0,62 34,1 £458
MA x EB x TMC 18 27,1 £ 1,02 31,0 £0,40 34,1 +£ 0,64
TCSxP x H 10 16,0 + 0,20 20,4 +0,53 29,4+ 041
TCSxPxHx(TCSxH)| 6 17,0 £ 0,52 - 23,5+043

Grosimea stratului de slinini variazi in functie de varsti, masa corporala si genotipul animalelor. In
perioada cresterii In greutate de la 100 kg la 150 kg grosimea stratului de slanina la rasa Marele Alb
s-amarit cu 10,2 mm, pe cand la produsii din rasa Landrace — cu numai 5,6 mm, iar la hibrizii multirasiali
— cu 4,5 mm, atunci cand ei ating greutatea de 150 kg.



llie Rotaru. Cresterea productiei de carne prin optimizarea maseicorporale lasacrificarea suinelor (72-76)

Stiinta agricola, nr. 1 (2014) 75

Hibrizii obtinuti prin utilizarearaselor Pietrain, Hampshire si Tipul de carne , Sudic” s-au caracterizat
printr-un strat de slanind mai subtire, diferentele egalandu-se cu 4,3—15,4 mm la masa corporala de
100 kg, 5,5-16,1 mm la 120 kg si 7,5-18,1 mmla 150 kg, comparativ cu rasa Marele Alb. Prin urmare,
hibrizii trirasiali §i multirasiali produc carcase de calitate cu multd carne si putind grasime chiar si
atunci cand greutatea corporala la sacrificare se mareste pana la 120 kg si mai mult, in functie de
capacitatea combinativa a raselor utlizate pentru producerea materialului biologic.

Cresterea greutatii corporale la suine, odatd cu marirea varstei, conduce la schimbari structurale
ale carcaselor, iar cunoasterea compozitiei chimice a céarnii in legiturd cu aceasta devine foarte
importanti. In cele din urma, rezultatele obtinute pot fi folosite la luarea deciziilor privind utilizarea
carnii la prepararea produselor alimentare de calitate.

Tabelul 4. Calitatea carcaselor si a carnii in functie de rasa si masa corporald a suinelor

Categoria de | Continutul de carne | Compozitia chimica a cirnii, % Capacitatea de pH-ul
greutate, kg in carcasi, % Apa | Proteind | Grasime retinere a apei %
Marele Alb
60 63,20 7493 21,77 2,80 56,30 6,06
100 56,00 7423 21,69 4,82 56,55 6,03
120 52,20 73,27 22,50 3,70 57,64 5,80
Landrace
60 68,81 7423 21,69 1,83 54,12 5,55
100 61,93 72,12 2253 4,14 54,51 5,24
120 58,05 72,99 2325 3,32 53,30 5,23

Modificérile in structura morfologica a carcaselor, precum §i in compozitia chimica a carnii se
formeazi in functie de varsta si greutatea corporald a animalelor. in acelasi timp, se constati c
diferentele intre rase privind componenta principalelor elemente de calitate a carnii nu sunt semnificative,
insa ele persistd in dinamica masei corporale. Pe de alti parte, n aceste conditii, micsorarea continutului
de carne 1n carcasd nu produce schimbari in cantitatea de proteina in carne, indicator care s-a pastrat
in limitele de 21-23% la ambele rase (Tab. 5).

Pe masura cresterii varstei animalelor, procentul de grasime in carne se mareste indiferent de rasa,
insd o cantitate mai mare de grasime se semnaleaza la tineretul suin de rasa Marele Alb. Cresterea
masei corporale la suine contribuie la micsorarea cantitatii de apa in carne si, in rezultat, substanta
uscata si randamentul produselor alimentare preparate se mareste.

Calitatile tehnologice ale carnii sunt influentate de capacitatea de retinere a apei si aciditatea carnii,
valoarea carora a fost mai mare la rasa Marele Alb si mai mica la Landrace.

Capacitatea de retinere a apei creste concomitent cu marirea greutatii corporale — dela 56,3-54,12 %
la 60 kg pana la 55-57 % la 120 kg. Aciditatea carnii la rasa Marele Alb se pastreaza in limitele
normelor, iar la Landrace scade, insd nu sub limita admisibild privind carnea de calitate.

Continutul elementelor nutritionale in slanind influenteaza calitatea salamurilor preparate (Tab. 5).

Tabelul 5. Continutul elementelor nutritionale in slanind in functie de rasa §i
masa corporala a suinelor

Categoriade % de grisime in Elementele nutritionale, %
greutate carcasi Api | Proteine | Grisime
Marele Alb
60 19,58 9,11 3,45 87,33
100 33,48 5,63 2,43 91,89
120 37,52 4,17 2,20 93,63
Landrace
60 1335 10,17 3,12 86,23
100 24,87 587 2,61 91.42
120 28,92 4,03 2,04 93,77
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Cantitatea de apa si cea de proteina in slanina scad odata cu marirea varstei i greutatii corporale,
pe cand proportia de grasime din carcasa si din slanina creste in limitele de 15—16 %. Cu toate acestea,
s-au formatdiferente destul de mari privind acumularile de slanina in carcasa in perioada de la 60 pana
la 120 kg. La suinele de rasa Marele Alb cantitatea de slanind depusa in strat s-a marit cu 24,12 %, iar
la rasa Landrace — cu 16,69%, diferenta constituind 8,6%.

CONCLUZII

Utilizarea rationald a raselor de suine la producerea hibrizilor contribuie la obtinerea carcaselor cu
un continut optim de carne si grasime, atunci cand sacrificarea suinelor se efectueazi dupa 100 kg.
Aceasta se poate realiza in cazul cresterii intensive si de lungé durata a tesutului muscular i moderate
a tesutului adipos, particularitate caracteristica pentru hibrizii de tip intensiv.

Grosimea stratului de slanind variaza in functie de genotipul animalelor, varsta si masa corporala la
sacrificare, astfel cantitatea de grasime depistata in strat creste cu intensitati diferite si este influentata
de calitatea raselor utilizate la producerea hibrizilor.

In perioadele de crestere intensiva, indiferent de genotip, tesutul muscular la suine contine o cantitate
mai mare de apa $i mai mica de grasime. Cresterea masei corporale contribuie la scaderea continutului
de apa din carne si marirea continutului de grasime, pe cand cantitatea de proteind nu se mareste
semnificativ in functie de genotipul animalelor. Acumularile de grasime in carne sunt influentate de
tipul morfoproductiv al raselor sihibrizilor comerciali de suine.
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ACTIUNEA REMEDIULUI APIFITOSTIMULINA ASUPRA
STATUTULUI IMUN AL CAPRELOR GESTANTE

Veronica DONICA
Universitatea Agrara de Stat din Moldova

Abstract: In the current livestock management conditions animals are influenced by a number of
stress factors that affect the most complex system of the body — the immune system, which is often
manifested by immune depressive states and the need arises for using preparations with immunostimulatory
effect. The aim of our research was to study the effect of the immunostimulantremedy Apiphytostimulin
on the immune status of pregnant goats. The animals were divided into 2 groups according to the analogy
principle: 10 goats in the experimental group, which at the 105" day of gestation were given
Apiphytostimulin twice with the interval of 14 days in a dose of 0.5-0.14 ml; and 10 goats in the control
group which were given the physiologic solution NaCl at the same time and in the same doses. The
obtained results demonstrate a positive effect of the remedy on the dynamics of circulating immune
complex values (CIC) and on immunoglobulin concentration (IgA, IgG, IgM) in the blood of the pregnant
goats due to the properties of the components included in this preparation (honey, pollen and propolis).

Keywords: Pregnant goats; Immunostimulants; Hive products; Immunoglobulins

Rezumat: in conditiile actuale de intretinere a animalelor actioneazi un sir de factori de stres, care
afecteaza sistemul cel mai complicat al organismului — sistemul imun, ceea ce deseori se manifesta
prin stari imunodepresive, impunandu-se necesitatea utilizirii preparatelor cu actiune imunostimulatoare.
Scopul lucrarii a fost studierea actiunii remediului imunostimulator Apifititostimuling, administrat caprelor
gestante, asupra statulului imun al acestora. Animalele au fost divizate dupa principiul analogic in 2
loturi, dintre care 10 capre in lotul experimental, cdrora la a 105-a zi de gestatie le-a fost administrat de
2 ori, cu interval de 14 zile, Apifititostimulina, in doza de 0,5-0,14 ml, iar celor 10 capre din lotul martor,
in acelasi termen si 1n aceleasi doze, li s-a administrat solutie fiziologica NaCl. Rezultatele obtinute
demonstreaza o actiune pozitiva a remediului asupra dinamicii indicelui CIC si asupra concentratiei
imunoglobulinelor IgA, IgG, IgM in sangele caprinelor gestante datorita proprietatilor componentilor
inclusi n acest preparat (miere, polen, propolis).

Cuvinte cheie: Capre gestante; Imunostimulatori; Produse apicole; Imunoglobuline

INTRODUCERE

sale fiziologice si mediul ambiant, altfel spus o situatie de stres. Stresul este un cumul de reactii de
raspuns ale organismului la actiunile diversilor excitanti exteriori, iar manifestarile sale clinice in organism
reprezintd sindromul general de adaptare.

In conditiile actuale de intretinere si alimentare a caprinelor, asupra rezistentei si capacitatilor lor
naturale actioneazi un sir de factori: alimentatia insuficienta si neechilibrata, devierea indicilor de
microclimat, lipsa sau deficienta motionului, habitatul intr-un spatiu redus s. a. (Krasocko, P.A., Masero,
V.A. 2004). In situatia de stres, in primul rand, este afectat sistemul cel mai complicat al organismului
— sistemul imun, ceea ce deseori se manifesta prin stiri imunodepresive. in procesul de tehnologizare
a sectorului zootehnic apare necesitatea utilizarii preparatelor cu actiune imunostimulatoare.

Obiectivul prezentelor cercetari consta in studierea actiunii preparatului Apifitostimulind asupra
caprinelor gestante.

MATERIAL SI METODA

Cercetarile au fost efectuate la Catedra de Biotehnologii in Zootehnie a Universitatii Agrare de Stat
din Moldova, iar cele experimentale practice au fost efectuate la ferma de capre din s. Gradiste, r-nul
Cimislia, Republica Moldova.
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Animalele au fost divizate in 2 loturi dupa principiul analogic: in lotul experimental - 10 capre, la a
105-a zi de gestatie, carora le-a fost administrat preparatul Apifitostimulina de 2 ori, la un interval de
14 zile, in doza de 0,5-0,14 ml; iar in lotul martor — 10 capre, 1n acelasi termen de gestatie, carora le-a
fost administrata solutie fiziologica NaCl in aceleasi doze. Imunoglobulinele au fost determinate prin
metoda imunofermentativa IFA-BEST, in laboratorul clinic, sectia imunologie a IMSP, Spitalul Clinic
de Boli Infectioase ,,Toma Ciorba”.

Datele obtinute au fost prelucrate prin metoda statisticii variabile, cu ajutorul programului Excel si
prin aplicarea criteriului Student.

REZULTATE SI DISCUTII

Administrarea Apifitostimulinei are o actiune importantd asupra dinamicii concentratiei de
imunoglobuline circulante (CIC) in probele de sange ale caprinelor din loturile experimental si martor.
Astfel, in sangele caprinelor din lotul experimental, pana la administrarea preparatului, laa 105-azi de
gestatie, acest indice era de 47,6+8,01, iar in probele de sange recoltate de la caprele din lotul martor,
acest indice era in medie de — 51,9+14,03 (ceea ce este cu 4,3 sau cu 9,03% (td=0,26, P>0,05) mai
mult decat indicele obtinut de lalotul experimental).

La examenul sangelui, la 119-a zi de gestatie, s-a constatat ca la animalele din lotul experimental,
carora dupa prima examinare li s-a administrat preparatul Apifitostimulina, indicele cercetat reprezenta
99,1£15,4, majorandu-se fatd de rezultatul primei masuraride 2,1 ori (td=2,96, P<0,01). Acestindice s-a
majorat, de asemenea, si fatd de lotul martor (91,5+£22,5) cu 7,6 (td=0,27, P>0,05), diferenta fiind neautentica.

Examinarea sangelui, dupa doud administrari de Apifitostimulind, ne-a aratat ca indicele CIC al
caprinelor din lotul experimental reprezenta 133,445,53, ceea ce este cu 34,4 (td=2,09, P>0,05) mai
mult decat indicele analogic obtinutin urma unei singure administrari de Apifitostimulina side 2,8 ori
(td=8,81, P<0,01) mai mult fatd de indicele analogic obtinut pana la administrarea preparatului.

Tabelul 1 prezinta dinamica indicelui de imunoglobulinad A sub actiunea administrarii repetate a
preparatului Apifitostimulina.

Tabelul 1. Dinamica concentratiei de Ig A (g/dl) la capre (n=20)

Loturi
. Zilele de Martor Experimental Autenticitatea
h . -
7| investigatie 1 2 comparativa
’ Indicii statistici
M=£m Td p M=m td p td P
Laal05-azide
1. |gestatie (pand la| 0,19+0,03| td,. 0,23+0,03 td1-=0,94 | p1-2-0.05
i:'ilnzllnlnls;zrg de 034 p>0,05 td,,=0,8 p>0,05
2. ﬁfis;?flle (dop 0,21+0,05 3:;113_7 p>0,05 (0,2740,04( td; 5=3,14 p<0,01 td;.2=0,93 | p12-0,05
administrare
fn ziva fﬁtéri)i td,, [P7O0 tdh5=3.29p<0,01
3. |(dupd a doua 0,4+0,15 | =1,20 1,1940,29 112,41 | proscoos
administrare)

La prima cercetare, pana la administrarea preparatului, in a 105-a zi de gestatie, continutul de
imunoglobulina A alcatuia in lotul experimental 0,23+0,03 (g/dl), iar la animalele din lotul martor —
0,1940,03 g/dl . Diferenta dintre indici era de 0,04 (g/dl) (td=0,34, P>0,05), aceasta fiind neautentica.

La a doua cercetare, dupa prima administrare a preparatului Apifitostimulina, la a 119-a zi de
gestatie, indicele mediu al continutului de IgA in lotul experimental alcatuia 0,27+0,04 (g/dl), mai mult
fatd de indicele analogic din prima cercetare cu 0,04 (g/dl) (td=0,8, P>0,05) si, de asemenea, cu 0,06
(g/dl) mai mult fata de acelasi indice, la lotul martor (td=0,93, P>0,05).

La a treia examinare a sangelui, dupa o dubla administrare a preparatului, IgA la animalele din lotul
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experimental alcatuia 1,19+0,29 (g/dl), adica de 4,4 ori mai mare (td=3,14, P<0,01) decat indicele rezultat 1a
a douacercetare si de 5,2 ori (td=3,29, P<0,01) fatd deindicele analogic de pana la administrarea preparatului.

Rezultatele actiunii preparatului Apifitostimulind asupra dinamicii imunoglobulinei G sunt redate in
tabelul nr. 2. Conform datelor din tabel, observam ca pana la administrarea preparatului la animalele,
aflate in a 105-a zi de gestatie, indicele imunoglobulinei G din sange in lotul experimental constituia
0,12+0,03 (g/dl), iar in lotul martor — 0,11%0,03 (g/dl) (td=0,27, P>0,05).

In urma examinarii singelui, la 119-a zi de gestatie, indicele mediu al continutului de IgG in lotul
experimental alcatuia 0,19+0,07 (g/dl), ceea ce e cu 0,07 (g/dl) mai mult decat la prima examinare
(td=0,91, P>0,05) si de 2,1 ori (td=1,37, P>0,05) mai mult decat indicele analogic de la caprinele din
lotul martor (0,09+0,02 g/dl).

La a treia examinare a sangelui, dupa o dubla administrare a Apifitostimulinei caprelor din lotul
experimental, indicele IgG alcatuia 0,69+0,22 (g/dl), ceea ce e de 3,6 ori mai mult fatd de indicele
analogic de la a doua examinare (td=2,16, P<0,05), depasind de 5,7 ori indicele de prima analiza, adica
de pana la administrarea preparatului (td=2,56, P<0,05). De asemenea, acest indice este mai mare
decat indicele respectiv din grupa martor de 6,9 ori (td=2,67, P<0,05).

Tabelul 2. Dinamica concentratici de Ig G (g/dl) la capre (n=20)

Loturi
g Zilele de Martor Experimentald Autemicitgtcia
Z|  investicati 1 2 comparativa
gatie — —
Indicii statistici
M=m td p M=+m td p Td P
Laa 105-a zide
1. |gestatie (pand la|0,11£0,02 0,12+0,03 tdi-2=0,27 | p1-2-0,05
administrare) _ _
Laa 119-a zi do td1_2 0,7 p>0,05 td1_2 0,91 p>0,05
2 ﬁ:ﬁfe (1P 090,02t =0.44] p>0.05 0,1920,07|td; =256 p<0.05 |td) =137 [p1 0.0
administrare) _
Tn7iua B Grii tdy.3=0,44] p>0,05 td23=2,16, p<0,05
3.|(dupd a doua 0,10+0,01 0,69+0,22 tdi-2=2,67 | p1-2<0,05
administrare)

Observatiile privind actiunea preparatului Apifitostimuling asupra dinamicii imunoglobulinei M in
sangele caprelor gestante au demonstrat cd, pana laadministrarea preparatului, la a 105-a zi de gestatie,
indicele Ig M constituia la animalele din lotul experimental 0,04+0,005 (g/dl), iar la cele din lotul martor
- 0,04+0,004 (g/dl) (td=0, P>0,05).

La adoua cercetare, dupa prima administrare a preparatului, indicele mediu al continutului delg M
a crescut nesemnificativ atét la animale din lotul martor, pana la 0,05+0,004 (g/dl), catsi lacaprele din
lotul martor — pana 1a 0,06+0,006 (g/dl) (td=0,38, P>0,05).

Dupa dubla administrare a Apifitostimulinei, la a treia examinare, indicele IgM din grupa
experimentala a constituit 0,85+0,3 (g/dl) (td=2,66, P<0,05). Acest indice a depasit cu 0,79 (g/dl) indicele
analogic din lotul martor (td=2,63, P<0,05).

Analiza rezultatelor obtinute referitor la actiunea preparatului Apifitostimulind asupra indicelui
CICla caprele gestante demonstreazi o dinamica, deoarece dupa prima administrare nivelul concentratiei
imunoglobulinelor s-a maritde 2,1 ori (td=2,96, P<0,01).

Rezultate mai satisfacatoare au fostobtinute dupa a doua administrare, cand indicele CIC s-a marit
de 2,8 ori (td=8,8, P<0,01).

Studierea actiunii preparatului asupra dinamicii IgA in sdngele caprelor gestante a aratat ca dupa
prima administrare a Apifitostimulinei a avutloc o crestere nesemnificativa a acestui indice, diferenta
fiind neautentica (td=0,8, P>0,05).

Este necesar de mentionat cé, dupa a doua administrare a preparatului, nivelul concentratieide IgA
s-amarit in comparatie cu nivelul initial de 5,2 ori (td=3,14, P<0,01). Cresterea nivelului IgA indica o
imbunatatire a imunitatii locale, ceea ce stimuleaza factorii de protectie a mucoaselor de bacterii si
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virusi. Sinteza §i secretiaIgA are loc in mucoasele tractului gastrointestinal, ale organelor respiratorii,
in glandamamara, glandele salivare si cele lacrimale. Semnificativ este si faptul ca prin laptele caprelor
din lotul experimental se transmite o cantitate mai mare de IgA la iezi, ceea ce duce la cresterea
imunitdtii locale a acestora.

Apifitostimulina ainfluentat pozitiv dinamica indicelui IgG in sangele caprelor gestante, constituind
continutul de bazi al anticorpilor in cazul raspunsului imun la acelasi antigen. Astfel, dupa prima
administrare a preparatului, la caprele din lotul experimental s-a observat o crestere a concentratiei
IgG de 2,10ri in comparatie cu lotul martor, insa rezultatele nu sunt autentice (td=1,37, P>0,05).

Dupa a doua administrare a preparatului, nivelul IgG s-amaritde 5,7 ori (td=2,56, P<0,05) in comparatie
cu rezultatele cercetérilor de pana la administrarea preparatului. Este necesar de mentionat cd pana la
administrarea Apifitostimulinei, nivelul IgG in sangele caprinelor din ambele loturi era la un nivel foarte
scazut, ceea ce poate fi explicat prin faptul ca cercetarile noastre au fost efectuate in perioada a 2-a de
gestatie, cand IgG, unica de acest fel printre imunoglobuline, patrunde prin bariera placentara spre fat,
asigurand imunitatea umorala la iezi in primele zile de viata. O doza suplimentard de IgG se transmite
iezilor odati cu laptele matern, prin intermediul mucoasei intestinale (Kul’berg, A.A. 1986).

Administrarea Apifitostimulinei caprinelor gestante a contribuit la sporirea IgG in sangele acestora,
asigurand protectia antibacteriana si antitoxica a organismului, prin actiunea lor in tesuturi i in sdnge
(Suraj, P.F., Fisinin, V.I. 2012).

Analizand influenta preparatului Apifitostimulind asupra dinamicii indicelui [gM, s-a determinat ca
dupa prima administrare a preparatului a avut loc o crestere nesemnificativa a IgM (td=0,38, P>0,05).
Dupa a douaadministrare, nivelul acestui indice a crescut de 1a 0,04 panala 0,85+0,3 (td=2,63, P<0,05).

Rezultatele pozitive obtinute sunt determinate de componentele preparatului. Astfel, propolisul
stimuleazi macrofagele, acestea fiind elemente importante ale reactiilor imune. Chiar daca sunt lipsite
de capacitatea de recunoastere imuna (care este un privilegiu doar al limfocitelor), macrofagele
acapareaza, prelucreazi materialul antigen si-1 predau limfocitelor, sporind imunogenitatea antigenului.
De asemenea, prin eliminarea mediatorilor (monochinelor), macrofagele influenteazi regulamentar
limfocitele. La randul lor, limfocitele pot schimba activitatea macrofagelor.

Macrofagele cu activitate bactericida crescuta se disting printr-un sir de parametri biochimici. Cele
mai generale particularitati ale acestora sunt cresterea dimensiunilor, marirea vitezei de oxidare a
glucozei, sinteza si secretia fermentilor lizozomali.

Mierea, un alt component al preparatului, optimizeaza reactiile fiziologice si biochimice, precum si
procesele metabolice ale organelor sistemului digestiv, respirator, sanguin, endocrin, nervos, reproductiv
si ale altor sisteme ale organismului (Mladenov, S. 1992; Pavaltik, P.P. et al. 2005).

Un rol important in reactiile imune il au compusii biologic activi de fenol din miere: antocianinele,
leucoantocianinele, flavonolii, catechinele, care contribuie la activarea proceselor biologice (Sidel, S.
2013). Polenul, din componenta preparatului, dispune de un efectimunostimulator, el stimuland eritro-
si leucopoieza.

Alegerea reusitd a componentelor preparatului a asigurat un efect imunostimulator asupra
organismului caprin, ceea ce a dus la activarea fagocitozei leucocitare si macrofagale.

In afard de aceasta, conform rezultatelor obtinute, administrarea Apifitostimulinei contribuie la
cresterea in sangele caprinelor a continutului de imunoglobuline responsabile de rezistenta la infectii a
organismului caprinelor gestante.

CONCLUZII

1. Administrarea Apifitostimulinei caprelor gestante contribuie la cresterea autentica a indicelui
CIC si a concentratiei in sange a IgA, IgG, [gM.

2. Efectul stimulator al Apifitostimulinei se explica prin proprietatile componentilor inclusi in acest
preparat (miere, polen, propolis).
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POCT U COXPAHHOCTb MNEPENENOB
NP OEUCTBUUN AMTUBUTA

E.Il. PA34AHOBA

Bunnuyvruil nayuonanvuwiii acpapHulil ynusepcumem, Yxpauna

Abstract. Biologically active substances of dead bees have antibacterial and sorption properties as well as a
positive effect on the metabolism. The aim of our researches was to study the efficiency of Apivit (dead bees
water extract) used to feed quails. The investigations were performed on the quail meat breed Pharaoh. The birds
from the experimental group were given Apivit with water at the rate of 200 ml per 1 kg of feedstuff. Apivit
included in the diet of the quails contributed to the increase of the quails’ body weight by 8.1%, average daily
weight gain — by 0.38 g or 8.4%, and of the relative body weight gain by 1.03% (P<0.001), as compared to their
analogs from the control group. Survival rate of the quails from the experimental group was by 6.0% higher.

Key words: Quails; Bioadditives; Dead bees; Weight gain; Survival rate

Pedepar. Buosoruyecku akTHUBHBIE BEIIECTBA MOAMOpA MYell 0071aMal0T aHTHOAKTEPUATILHBIMH,
COPOIMOHHBIME CBOHCTBAMH U ITOJIOYKUTEIHLHO BIUSIIOT Ha 0OMeH BerecTs. L{enbio nccienoBanii ObU10 U3ydeHne
3P EeKTUBHO CTH UCMOIL30BaHKUS B KOPMJICHUHU TEPENEIOB BOJHOW BBITSKKU MOAMOpaA muen Anueum.
HcenenoBanust mpoBOIAIM Ha TiEperiesyiax MICHO# mopoab! (hapaoH. [T THIe OTBITHO M rPYITIBI BHITAUBAA C BOIOH
Anueum u3 pacuera 200 M Ha 1 kxr koMOuKopMma. CKapMJIMBaHUE TIEpPETIENaM B COCTaBe palpioHa Anusuma
CIOCOOCTBOBANIO YBEIUYCHUIO )KUBOI Macchl Ha 8,1%, CpeTHECYTOYHOTO PUBECA KUBOU MACCHI IIEPETEIOB —
Ha 0,38 r, win Ha 8,4% ¥ OTHO CHTEJIFHOTO MPUPOCTa xkuBO# MacchiHa 1,03% (P<0,001), mo cpaBHEHUIO ¢ aHATOraMU
KOHTPOJIbHOH rpymiisl. COXpaHHO CTh ITEPETIENIOB ONBITHOM I'PyIITB! OblIa BhIIIe Ha 6,0%.

Karouessbie cioBa: [lepenena; buono6asku; [Toamop muern; [puBec; CoxpaHHoCTh

BBEJAEHHUE

B nocnennue roasl B Ykpante, a TakiKe cTpaHax OJIMKHETO 3apyOeKbs, UCIIOb30BaHNE HETPaaH-
IHOHHOTO CBIPHSI 1S MPOU3BOICTBA KOPMOBBIX JI00ABOK IIPUPOAHOTO MIPOUCXOKACHHS U opM OroJIo-
TMYECKU aKTUBHBIX J00aBOK CTAHOBHTCS BCE 00Jice aKTyaJIbHBIM.

OnpeneneHHbBIH HHTEpEC KaK yUEHBIX TaK M IPAaKTUKOB B 3TOM HaNPaBJICHUH MPEJICTABISIIOT OTXObI
MYEJI0BOJCTBA, B YACTHOCTH, MOAMOp mue. [[uenuHbIii moaMop - 3To Tena MOTHOIIHNX e, KOTOpbIe
BMECTE C YacTsIMU BOCKA HAaKaIIMBAIOTCSA Ha JqHE yibs (Xucmarymmaa, H.3. 2005).

Ipoxwii crieKTp (HPU3NUOTOTHYECKOTO JEHCTBUS MUEIMHOTO TTOIMOPA, KOTOPBIH, HECOMHEHHO, Oyner
MOTIONIHATHCSI HOBBIMU HAYYHBIMHU M TIPAKTUYE CKIMH JaHHBIMH, OOYCIIOBJIEH IEHHBIMH OHOJIOTHYE CKUMHU
AKTHBHBIMH KOMIUIEKCaMH. Teso miebl BKIIoYaeT B ceOsl MPaKTUUECKH BCe KOMIIOHEHTHI Me/a, MBUTBIIBL,
MaTOYHOT'O MOJIOYKA, MPOTOJIMCa, BOCKA M ITIEIHHOTO sia. [lepBble coo0mmeHus 0 TOM, 4TO Tesio pabodeit
MYEeJIbI COCTOUT M3 OMOJIOrMYEeCKH AKTHBHBIX Belle CTB MOoCTymio oT CaHkTt-IlerepOyprekux anutepaneBros
W M4esioBo0B B Hadasie 80-X Tof0B, KOTOPBIE YK€ HA HAyIHOM YPOBHE NMPOBENH HCIBITAHHUS OTBAPOB U
CIIMPTOBBIX SKCTPAKTOB Ha O CHOBE BBICYIIICHHOTO 1 M3MEIHEHHOTO TuesmHoro nojmopa (Kopx, B.H. 2009).

Yeranosneno (Hemmnos, C.B. u ap. 2001), uto B cocraB mogmMopa muen BxoauT oT 50 xo 80%
oenka, 20-30% MmenanuHoB, 8-10% MuHEpabHBIX BellecTB. B 3ToM chlpbe 0OHapyKeH LEeNbIi psij
JPYTHX BEIIECTB, B YaCTHOCTH: TEMapHH, XUTHH, CMECh CIIOHHBIX M YENOCTHBIX JKele3 MMIeb,
BUTaMHHBI, (1aBoHOMAbI U ap. (boanapuyk, JILU. u ap. 2004; Makapuyk, 3.B. 2005). /loka3zano, 4to
B TIOIMOPE COZEPKUTCS MTIETUHBIH 511, B COCTaB KOTOPOTO BXOST NENTUIIBI, (PEPMEHTHI 1 MEHEPATbHbIE
BemectBa (bognapuyk, JL.W. u ap. 2004). TlogaBnsroniee KOIMYECTBO OMOJIOTUYESCKH aKTUBHBIX
BEIIECTB MOAMOpA Mmuei 001a1aeT UMMYHHO CTUMYITUPYIOLTMMH CBOMCTBAMH M UMEET OTIpe/ieJIeHHOe
BIIMSTHUE Ha MIEPEBAPUMOCTH BEIIECTB. JTO CHIPHE OTHOCIT K Mueno-npotekropam (Kpsuios, B.H. u
ap. 2004). Bronorndecky akTUBHBIE BEIIECTBA MOAMOpA MYeN 001aaoT pagruonpOTEeKTOPHBIMH,
aHTHOaKTepUATTBHBIMH, COPOIIMOHHBIMY U aHTHOKCUTaHTHBIMU cBoMcTBaMu (Hemiios, C.B. u np. 2001)
Y TIOJIOXKUTENBHO BIMsIOT Ha oOMeH BeniecTB (Tomypus, ['M., Boraues, A.T. 2006).

MHOTrUMH y4eHbIMH Y3Ke IaBHO pa3padaTbIBaloTCs CIOCOObI BKIIOYEHHS B PallMOH HOBBIX OHOJIOTH-
YECKH aKTUBHBIX KOMIUIEKCOB B )KUBOTHOBOJICTBE M M3y4aeTrcst 3(pPpeKTUBHOCTh MX UCIIOJIL30BAHUS.
Hcxomst u3 3T0T0, 1IEITBIO UCCIICI0BaHM ObUI0 M3ydeHre () (HEKTUBHO CTH MCIIOIB30BaHUS B KOPMJICHUH
nepenesoB BOAHOM BRITSHKKH MOAMOpPA MUel ATHBHT.
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MATEPHUAJI U METO/bI

Hccnenosanus mpOBOIWIIH Ha TIEPETieliax MsiCHOM OPOo Ikl (hapaoH B YCIOBHUSX JJA00PATOPHUN yIeOHO-
HCCTIEIOBATENECKOH (hepMbl BUHHHIIKOTO HAIlOHATILHOTO arpapHoTo yHuBepcuTeTa. [lononbITHy o Iy
OTOMPAJH 1O MPUHIIMITY FPYIT-aHaIoroB. CojiepiKaHue U YXO/1 3a MOIOIBITHOM NTUIICH B TCUCHHUE OTTBITA
ObUTM OIMHAKOBBIMU. KopMIieHHE nepenenoB MpOBOIWIN MOJHOPAIMOHHBIM KoMOukopMoMm. [lruie
OTIBITHO TPYIIIBI BBITAWBAJIH ¢ BOJOH AMUBHT U3 pacuera 200 Mt Ha 1 KT KOMOHUKOpMa.

PE3YJIBTATBI 1 OBCYXKJIEHUSA

OnHuM U3 mokasaresiel (pU3MOI0rHYeCcKOTO COCTOSIHUS NTHIBI M TTOJTHOICHHOCTH KOPMJICHUS
SIBJIICTCS KUBasi Macca. AHAJIU3 )KMBOW MacChl CBUJICTENLCTBYET 00 OTCYTCTBUH OTPUIIATESIIHLHOTO
BIUsIHUS Anueuma Ha pocT U paspurue nepenenos (Tadm.1).

Tabruya 1. JuaaMuka KuBO# Macchl mepemneyao, r (M = m, n = 100)

. I'pynna
Bospacr, mueit + K KOHTpOJ IO, T
1-KOHTpO JIb HasI 2-onbITHAs

[Tpu nocTaHOBKE Ha OMBIT AOCI ] 9,28+0,04 9,20+0,03 -0,08
1-7 15,72+0,08 15,67+0,03 -0,05

7-13 48,93+0,44 48,34+0,65 -0,59
14-20 74,24+0,61 72,17+0,82 2,07
21-27 100,3+0,70 110,59+0,73" 10,29
28-34 151,26+0.,64 170,95+0,74 19,69
35-41 192,16+0.78 208,78+1,05 16,62
42-48 234,5441,12 256,38+143" 21,84
49-55 267,21+1 34 286,18+1417" 18,97
56-60 279.,54+1 33 302,25+144 22.71

AHaJu3 MOJTy4eHHBIX PE3yJIBTaTOB, OTPAXKCHHBIX B Ta0nwMIle 1, MoKasai, 4To ¢ BBOJJOM B COCTaB
paunoHa Anuguma OTMEIEHO HE3HAUUTEIHHOE CHIKEHHUE KUBOW MACCHI Y IITUIIBI OTIBITHOM TPYTIITHL.
Hauunas ¢ 21- X cyTok BIpaliBaHus, y TIEPETeNoB ONBITHOM IPYIIIBI OblIa 00JIbIIE XKHIBAsi Macca Ha
10,2% (P < 0,001), Ha 34-¢, 41, 48 1 55 -e cyTkH yBenMUMIach COOTBETCTBEHHO Ha 13% (P < 0,001),
8,6 (P <0,001), 9,3 (P<0,001), u7,1% (P <0,001) no cpaBHEHUIO C aHAJIOTHYHBIMHU TIOKA3aTEISIMHU
NITULBI KOHTPOJIBHOW [P YIIIBL.

B koHIle TOJTHOTO TepHo/ia BhIPAIUBAHKS KHUBas Macca MeperesioB 2- i TpyInbl OblIa BBIIIC
KoHTpoJs Ha 8,1%.

AHanu3upys MokKazaTelld CPEJHeCYTOYHOTO MPUPOCTa XKUBOW Macchl nepenesiop (Tabmn. 2),
HGO6XOZ[I/IMO OTMETUTH, UTO B ICPBBIC ABC HCCJIM OIIbITa OH 61)1.]'[ BO BCCX IMOAOIIBITHBIX Irpynrax

MOYTH Ha OIHOM ypoBHe. HaumHast ¢ TpeTbeil Heenn HaOmoqanoch ero moBbIIICHHUE.

Tabruya 2. Hpupocmol sncueoit maccel nepenenos, 2 (M + m, n = 100)

Bospacr, el CpeHECYTOUHBII IPHPOCT OTHOCUTEIBHBII TPUPOCT
KOHTp OJIbHas OIIbITHAsA KOH ”[pOJ'ILH as OIIbITHAA

1-6 1,29+0,02 1,29+0,01 51,56+0,49 52,01+0,14

7-13 4,74+0,03 4,67+0,04 102,72+0,45 102,09+0,46
14-20 3,61+0,18 4,83+0,07 41,05+1,63 51,84+0,76

21-27 3,73%0,15 4,06+0,08 29,94+1,40 29,49+0,56
28-34 7,38+0,10 8,62+0,07 40,92+0,48 42.88+0,31
35-41 5,74+0,10 5,39+0,12" 23,37+0,42 19,88+0,46

42-48 6,02+0,16 6,81+0,05 19,77+0,52 20,51+0,16
49-55 4,70+0,13 4,26+0,06 13,12+0,37 10,98+0,17

56-60 2,06+0,10 2,68+0,17" 4,51+022 5,46+0,34
3a [epro ONbiTa 4,50+0,01 4,88+0,01 187,15+0,05 188,18+0,04
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B uactHocTH, ¢ 14 10 20 CyTKM CpelHECYTOYHbIE IPUPOCTHI y NTHIBI OMBITHON TPYyMIIbl ObLUIH
Bhime 1,22 r, wium Ha 33,8% (P < 0,001), 21-27 cyrku Ha 0,33 1, vimt Ha 8,8%, 28 -34 - Ha 1,24 1, win
16,8% (P < 0,001), 42-48 - 1a 0,79, umm 13,1% (P < 0,001), 56-60 — wa 0,62 1, unu 30,1% (P < 0,01).
Bmecrte ¢ Tem HE00X0MMO OTMETHTh CHIDKEHHE CPETHECYTOYHOTO MPHUPOCTA Y IEPETIENOB 2-1 TPYIITBI
B niepuoj 35-41 u 49-55 cyrku coorBercTBeHHOo Ha 0,35 T, wimu 6,1% (P < 0,05) u Ha 0,44 1, unm 9,4%
(P<0,001) mo cpaBHEHUIO C KOHTPOJIEM.

B cpennem 3a Bech IepHo ] ONbITa CPEeAHECYTOUHBIE TPUPOCTHI JKUBOI MacChl MEPENesioB ONBITHOM
TpYMITEI P EBbIIANN aHAJOTUYHBIN MOKa3aTelb y NTHIIBI KOHTPOIbHOH rpynmbiHa 0,38 1, niun Ha 8,4%
(P <0,001).

CkapMIuBaHHE TeperneiaM B cOCTaBe paluoHa Anueuma crocoOCTBOBANO YBEIHYECHHUIO
OTHOCUTEIILHOTO IPHUPOCTa >KMBOM Macchl. Tak, Ha NMPOTSXKEHUU MEPBOM HEAEIM BBIPALMBAHUS
OTHO CUTEJIBHBINA MPUPOCT Y NTULBI 2-1 TPYNITBI OBUT HECKOJIBKO BBIIIE KOHTPOJIS. Bhicokmii mpupocT
KHBOH Macchl MoJiy4eH Ha 7-13 cyTku B 000MX MOJONBITHBIX rpymmax. Ha 14-20 cyTku y nepemnenos
2- ¥ Tpymmel 3TOT MoKazaTenb ObUT Bhie Ha 10,79% (P<0,001) mo cpaBHEHMIO ¢ WX aHAJOTaMu
KOHTpoJsIbHOW rpynmbl. Ha 28-34 cyTku nepenena 2-i rpynibl MoKa3aid yBeInueHHe OTHO CUTEIbHOTO
npupocTa XKUBoH Maccel Ha 1,96% (P<0,001).

B Bo3pacte 35-41 cyTku BBIBICHO CHIKEHHE ITPUPOCTA MEpeNesoB ONbITHON rpynmsl Ha 3,49%
(P<0,001) mo cpaBHenuto ¢ kKoHTposieM. [Ipu BripamuBanuu nepenenoB oT 42 - 10 48 - cyToYHOTOo
BO3pacTa OTHOCUTEJIBHBIN PUPOCT BO 2-ii rpyrimie 0wt Bbiile Ha 0,74% 110 CpaBHEHUIO C aHATOTUYHBIM
noKaszaresieM y NTULBI 1- i TpyNmbl, B ciaeAyromuil nepuoa (49-55 cytku) 6but Menblue Ha 2,14%
(P<0,001). B Teuenue nocnemHero nepuoia Beipanmsanus (56-60 cyTku) nepenesia 2-i rpyImnbl poCciu
uHTeHcuBHee, oHu Ha 0,95% npeBo CXoniM aHAIOTHYHBIE TTIOKA3aTe N Y MTHUIY 1-i TpyTIIbL.

3a Bech MepHO/] BHIPANIMBAHUS HAMOOJBIIUM OTHOCUTEIBLHBIM PUPOCTOM XapaKTEPH30BaINCh
nepernesa OonbITHOW Ipymmbl, rae oH 061 Ha 1,03% (P<0,001) BoIie, 4eM y aHAJIOTOB KOHTPOJILHOK
TPYTIIBL.

Hcnonp3oBanne B KOPMIICHUH TIEpENeNioB Anusunia MOJIOKUTENBHO BIUAIO HA UX COXPAHHOCTh
(Puc. 1).

975, AOSE
96,5 ﬁ

95,54
94,5+
93,51
92,54 9]
91,51
90,5+
89,5+
88,5+

sl N

1-KoHTpONTBHAS 2-oTBITHAS

Pucynox 1. Coxpannocms nepenenos npu ucnonv3oganus 6 KopmieHuu Anusuma

Tak, B ONIBITHOH IpyIITie COXPaHHOCTH MEperesioB ObuIa Bhilie Ha 6,0% Mo cpaBHEHHIO C aHAJIOTAMH
KOHTPOJIbHOM TP YIIIIBL

BbIBO/IbI

Hcnonp3oBanre BOAHOM BBITSHKKH IOAMOpA MUl Anueum B KOPMIICHUH NIEPENEsIoB MOBBIIIAET UX
COXpaHHOCTb Ha 6,0%, yBeITMUHBAET KUBYIO MACCy U CPEHECYTOUHBII MPUPOCT COOTBETCTBEHHO Ha
8,1% u 8,4%.
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PU3NOJTIONTMYECKUE ACMNEKTblI AOANTAUMUN OPTAHU3MA
KYP PASHOIO BO3PACTA U NPOAYKTUBHOCTU MNPU
MCNOJIb3OBAHUUA PUTOKOMMNO3IUNUUN BUTACTUMYI]

10.11. BUT'YH

Bunnuykuii nayuonanvHwill acpapuslil yHueepcumem, Yxpauna

Abstract. The use of plant mixtures in the form of phytocompositions for increasing the adaptive capacity of
chicks at different stages of postnatal ontogenesis and for neutralizing the negative effects of post-vaccination
phenomena is one of the new promising research avenues. A set of experiments were animed to determine the dose
and develop an application schedule for the phytocomposition Vitastimul in order to improve chicken viability and
productivity on the background of post-vaccination stress. The experiments were conducted on 10-120 days old
chicks and 150-300 days old laying hens, which were given with drinking water the preparation Vitastimul in the
following doses: a) 0.1 ml/kg, b) 0.5 ml/kg and ¢) 1.0 ml/kg of the bodyweight. At the end of the investigation period
a significant weight gain was recorded in both control and experimental groups, however this process quantitatively
prevailed in chicks that received the phytocomposition in the dose of 0,5 ml/kg and 1,0 ml/kg. Hen survival rate
during egg laying period was greater in the group with 0.5 ml/kg (97.9 %). The greatest number ofeggs during the
testing period, with a difference of 5% compared to the control was also obtained in the group which was
administered the phytocomposition Vitastimul in a dose of 0.5 ml/kg.

Key words: Chicks; Hens; Phytocomposition; Survival rate; Weight gain; Egg yield

Pedepat Vicronb30BaHUE paCTUTENLHBIX CMECEH B BHJIE (PUTOKOMITO3UIIUE VIS IOBBIIIICHUS aJANTAIAOHHBIX
BO3MOJKHOCTEH OpraHn3Ma IBIUIT Ha Pa3HbIX 3TANax MOCTHATAIHLHOT'O OHTOTreHe3a, HUBETMPOBAHMUS HEraTHBHBIX
MOCTIC/ICTBHI IIOCTBAKIIMHAIIL HBIX SIBJICHHH SIBIISICTCS] HOBBIM MEPCTICKTHBHBIM HAlIPaBIICHHEM HCCieI0BaHui. Lenbro
CEepUM OIBITOB OBUIO YCTaHOBHTH JIO3Y U pa3paboTarb cxeMy IpUMEHEHHsT (PUTOKOMITO3UIMH Bumacmumyi 1ist
TOBBILICHHS )KA3HECTIOCOOHOCTH 1 PO TyKTUBHOCTH MTHIIBI Ha (POHE MOCTBAKIIMHATIBHOTO CTPecca. IKCIIEPUMEHTbI
MPOBOAWINCH Ha MoJioaHske NTullbl 10—120-cyrouHoro Bo3pacta M Ha Kypax-HECYIIKax pa3HOro Mepuoja
MPOMYKTUBHOCTH Bo3pacToM 150 —300 cyrok, KOTOPBIM BBITAMBATIH ITpenapar Bumacmumyn B no3ax: a) 0,1 mv/kr, 6) 0,5
MIVKT 1 B) 1,0 MIT/KT Macchl Tena npernapara. B KoHIie Hecse10BaresibCKoro Mepro ia HaO Mo aics 3HAYHTETbHBINA POCT
MacChl KaK B KOHTPOJIbHOH, TaK U B OTIBITHBIX TPYIIAX, HO KOJWYECTBEHHO TOT MPOLIECC 10 CTOBEPHO Mpeodiianany
LBIIUIAT, KOTOPBIE MOJTyd i UTOKOMITO3UIMIO B KosmuecTse 0,5 Mir/kr u 1,0 Mivkr. COXpaHHOCTb MOTOJIOBBSI Kyp B
TIPOXYKTUBHBIN STMIIEHO CHBIH ITepHOI IBIIIETCS OOMbIIel y ITrIp! osmyduBinei 0,5 Miv/kr, co crasisier97,9% B koHIE
ombITa. HanGoJbliee KOJMYECTBO SIHIL B TEYSHHE OTBITHOTO TIEPHUOTIA, C PA3HUIICH B 5% MO CPABHEHHIO C KOHTPOJIEM,
TIOJTydEH TAKKE B TPYyIIE KYP, KOTOPBIM BBINAUBAJIM (PUTOKOMIIO3HIIMIO Bumacmumyn B go3e 0,5 M/ kr.

Kurouesbie ciioBa: Lpimsita; Kypei-vecynku; @uroxkommnosunus; CoxpanHo cTh; [IpuBec; SifiieHOCKo CTh

BBEJAEHHUE

CoBpeMeHHbIC METOIbI BSJICHHUS IIPOMBILIJICHHOTO MTHLIEBOICTBA [PETyCMATPHUBAIOT HCTIOJIb30 BAHHE
MHTCHCHBHbIX TCXHOHOH/II\/‘I, KOTOPBIC MPUBOJAAT K YBCIIMYCHUIO BIMAHNA TEXHOJIOTUICCKUX CTPECCOBBIX
(bakTOpOB, OBICTPOTO UCTOMICHHUS OPTaHU3Ma KYp M OTPa)KaeTCs Ha KaueCTBE SHI] U MSICHOM TP OIYKIMH
(Edens, F.V. 2001; Woarymun, U.W. 2004; Paruy, N.B. u ap. 2007; Honos, NLA. u ap. 2011). Baxxabm
YCIIOBHEM B PELICHUH NPOOIIeMbl 0OecriedeH s YKU3HECTIOCOOHOCTH Kyp, 0COOEHHO, B paHHEM BO3pacTe,
COXpPaHHOCTHU IIOT'0JIOBBA U YIIYHHICHUA ITPOAYKTUBHOCTH €CTh BHIACHCHHUE MEXaHU3MOB q)OpMI/Ip OBaHUA
M0 CTHATAILHON aJIaNTallik MOJIOAHSKY NTHII, KOTOpas (pu3HoIornueckn oOyCIOBIMBACT HATMUUC
KPUTHYECKHX ITeproIoB pocta u pa3Butus (Kuuesa, T.I. 2004; Konorauikuii, B.A. 2009). Ot nepuosl,
KaK YTBEPKAAr0T UCCIICA0BATCIIN, B )KM3HU UBIIIIEAT AMUHOIO HAITPABJICHUA MPOAYKTUBHOCTH COBIIA1at0OT
¢ 10-, 30-, 45-, 60, 90-, 120-, 180-, 360-cyTKamu, 4TO CBI3aHO C BEKOBOH TUHAMUKOH (DU3UOIOTHYECKIX
MPOLIECCOB, KOTOPBIC MPOTEKAIOT B OPraHM3Me ITHUIIBI B TSUCHHUE UX pOCTa U pa3BuTus. Bmecre ¢ Tem,
aJlanTaIlMOHHO -KOMIICHCATOPHBIC PEAKIIUK OPTaHN3Ma BT B YCIOBHSAX HHTCHCU(UKAIMU OTPAcIH
(1)I/I3I/IOHOH/I‘IGCKI/I 06yCHOBHeHI)I U KPpUTUYICCKUMU UMMYHOJIOTHICCKUMU NIEPHUOIaMH, KOTOPBIC BEIACIIAIOT
Ha 3-5, 14-28 u 40-50 cyTKM HM3HB NTHIBI, KOTJA ACCTAOWIM3UPYIOTCS METabOIMIE€CKUE MTPOIIECChI,
CHMKACTCA CCTCCTBCHHAA PE3UCTCHTHOCTH U I/IMMyHO6I/IOHOI‘I/I‘IeCKaH PCAKTUBHOCTb OpraHnu3sMa
(Macnsuko, [I1 u np. 2001; Komrom6bac, W5, u np. 2005).

B YCJIOBUAX CHWXCHHA aJallTUBHBIX peaKquI, BO3HHUKHO BEHUA I/IMMyHOZ[e(bI/IHI/ITa, IJIAaHOBBIC
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NpoQHUIaKTHYECKUE BaKIIMHAIMY CTAHOBSITCS IOTIOJTHUTEIEHO M aHTUTeHHO M Harpy3koi Ha IMMYHHYIO
CHACTEMY OpraHM3Ma IITHULIBL.

CTpaTCI‘I/IH COBPEMCHHBIX HAYyYHbIX I/ICCHG[{OB&HI/Iﬁ B 3TOM HaIlpaBJICHWHX HAIIpaBJICHA HA ITOBBIIICHUEC
(byHKHI/IO HaJbHOM ajanrtaigui OpraHoB M CUCTEM OpraHHM3Ma MOJIOJHAKY IMTUIBI, YCWICHHA €ro
SAlIUTHBIX MEXAaHU3MOB C LECJILI0 NPCAYIPCIKACHNA BO3SHUKHOBCHHUA HMMyHO[[e(bI/IHI/ITHI)IX COCTOSIHUH
B KpUTHYECKHUC TMCPHUOJLI Ha q)OHC BaKIMHAIIUU IIYTEM HCIOJL30BaHUA 6I/IOHOI‘I/I‘IGCKI/I AKTHUBHBIX
BEMIECTB: MpenaparoB Ha OCHOBE MUKPOOPTAaHU3MOB, APOKIKEH, CHHTETHUECKHX BEIIECTB,
ctumymaTopoB pocra (Cremuenko, JI.M. u np. 2007; Cemen, U.C. u ap. 2007; Komomuern, N A. 2011;
Humemenxko, M.IL. 2012; [opomuncka, O.A. 2013).

B mocnennne rospl Bee yaie oOpamaoTcs K apceHaly BEIeCTB €CTECTBEHHOTO PAaCTUTEIBLHOTO
MMPOUCXOKACHUA, B 4ACTHO CTH, (1)I/ITO6I/IOTI/IKOB, KOTOPBIC ABIAAIOTCA 3KOJOTHUYCCKHU YUCTBIMU, a
3 (PEKTUBHO CTh OT UX PUMHUHEHUS TIPEIONPE/ICIICHA MPOJIOHrMPOBaHHBIM jieticTBreM ([ yHuak, A.B. 2009-
2013). [louck crioco0oB pa3padboTku 3 PEKTUBHOTO JO3UPOBAHMS IPETIAPATOB HA O CHOBE (PUTOKOMITO3UIHH
SIBJISIETCS] aKTyalTbHBIM M IMEIOT Hay4YHO-TIPaKTHUe CKOe 3HaUeHHe. VIcTiob30BaHe pacTUTEBHBIX CMecer
B BH/I¢ (PUTOKOMITO3MLIMH /17151 TIOBBIILICHHS a/1aNTTallHOHHBIX BO3M 0)KHO CTEH OpraHM3Ma IBIUIAT Ha Pa3HbIX
dTamnax MOCTHATAJIBHOTO OHTOr€He3a, HUBEIUPOBAHMS HETaTWBHBIX MOCIISACTBUIA MOCTBAKIMHATBHBIX
SIBJICHUM SIBJISETCS HOBBIM MEPCIICKTUBHBIM HAIIPpaBJICHUEM I/ICCHC[{OBaHI/Iﬁ U HYXKOACTCA B 60nee
JIeTATHHOM BBISICHEHIH, YTO CBOHCTBEHHO 1 00YCIIOBHIIO MMPOBEICHHE TAKOTO POJia HCCIISAOBAHHIA.

MATEPHUAJ U METO/bI

HccnenoBanust mpoBeAeHbI Ha Kadeape MUKPOOHOIOTHH U TEXHOJIOTHH Tiepepado Tk BHHHHIIKOTO
HAalMOHAJIBHOT'O arpapHOro YyHUBCPCUTETA. 9KCHCpI/IMCHTaHI)Ha}I qacTb I/ICCHG[{OBaHHﬁ mpoBOAWIACH
B ycrnosusax xo3siictBa OAO nrunedadpuke “Ticapusckas” Bunauiikoro paiiona Bunauikoi obnacty.
[poBeneHa onHa cepus OMBITOB, KaXK1ast U3 KOTOPBIX BKITIOYalIa 1BA OTIBITHL: HA KIIMHUYECKH 310POBOM
PEMOHTHOM MOJIOJTHSIKE U B3O CJI0H nTHile kpocca “Jloman-OpayH”.

Lenbio cepum OMBITOB OBUIO YCTAHOBUTH 103y M pa3paboTaTh cxeMy MPHMEHEHHUs MNpernapara
Bumacmumyn nns moBBIIEHUS XU3HECMOCOOHOCTH W MPOJYKTUBHOCTH NTHIBI Ha (oHE
MOCTBAKIMHAIBHOTO CTpecca. DKCIIEpUMEHThI P OBOIMINCH Ha MoJiofHsIKe ITUIpl 10—120-cyTouHoro
BO3pacTa U Ha Kypax-HEeCyIIKax pa3HOro nepuojia npoayKTuBHOCTH Bo3pactoM 150 — 300 cyTok.

CormacHO cxeme MepBOTO OIbITa JaHHOU cepuu ObuI0 MomoOpanHo 320 upimsiT 10-cyTouHOTO
BO3pacrta u BToporo ombiTa — 320 Kyp-Hecyiiek Bo3pacToM 150 CyTOK, KaKuX pa3Aesisuiia OTIeTIHHO
Ha 4 rpymnnbl (koHTpoJibHYI0 — K 11 Tpu onbithbie — J11, J12 u /13) o 80 roJioB B kaxk101 B IEPBOM U
BTOpOM ombITax. Lpmuistam K rpynmer u kypaM-Hecymkam K rpyminer comacHo TEXHOJIOTHH Oy SHUST
1 KopMmJeHus ckapminBanu OP (crannapTHBI KOMOUKOPM).

OnBITHBIM TpymnaMm LBIUIAT, HaunHas ¢ 10-cyTouHoro Bo3pacta, BMecte ¢ OP nomnosHuTENRHO
BBIaNBaIA (PUTOKOMIIO3ULMIO Bumacmumyn Ha TPOTSHKSHIH CEMU CyTOK C HEJIeNTbHBIM HHTEPBAJIOM K
45-cyTouHOMY BO3pacTy B j03ax cooTBeTcTBeHHO: J[1 — Op+0,1 Mmur/kr; /12 — Op+0,5 mu/kr, 113 — Op+1,0
MJI/KT Macchl Telna npemnapara. Kypam-Hecymikam BhITauBaiy Mpernapar Mo aHAIOTHYHOM cxemoit k 300-
cyTouHoMy Bo3pacty. o3y npenapara Bumacmumyn Jjisi MOJIOAHAKY NTHIBI PacCUUTHIBAIM IO
MoKa3aresisiM, KOTOPbIE XapaKTepU3yloT (PU3HOJOMHYHOE COCTOSTHUE OpPTaHW3Ma, HHTEHCHBHO CTHIO
MPUPOCTOB MACCHI Tejla M COXPaHHOCTH B KPUTHUYECKHE TIEPHO/IBI OHTOTEHE3a, a Y Kyp-HeCcyIleK — 110
OCHOBHBIM MOKa3aTeIIsIM (PU3HUOJIOTHIHOTO COCTOSTHUS OPTaHU3Ma, YPOBHIO IPOIYKTHBHOCTH M COXPAHHOCTH.

PE3VJIBTATBI 1 OBCYXJIEHUS

O[[HI/IM 13 BAPHUAHTOB 11O CO3aHHUIO 3(1)(1)CKTI/IBHOFO UMMYHHUTETA U NOBBIILICHUA adallTallUOHHBIX
BO3MOJKHOCTEH OpraHMW3Ma MTHUIlbl, YIUTHIBas COBPEMEHHOE COCTOSTHHE OKPYKArOIIEH Cpellbl eCTh
CO37IaHHE TPETaparoB, KOTOPBIE YCKOPSIOT Aerpaialiiio TOKCHHOB, TIPETS TCTBYIOT MX JIETIOHUPOBAHHIO
WU CITI0 CO6CTByIOT HUX 3JIMMUHAIUMHN U3 OpralHn3mMa, BJIaACIOT aHTUTOKCUHHBIM HCﬁCTBHeM, IIOBBIIIAKOT
0OMEeHHBIE MPOLIECCh B OpraHn3Me. boJbIIMHCTBY TakuX TpeOOBaHMI OTBEYAET NOJHCAXapy/l NHYIIHH,
u 3TUM 06’I)SICH$I6TC§I 60HI)HIO€ BHHUMAHHUEC, KOTOPOC YACIACTCA BCAYIIUMU 6I/IOXI/IMI/I‘IGCKI/IMI/I u
(hapMaleBTUUECKUMU IICHTPaMH MUpPa pa3pabOTKe OUOJIOTMYECKH aKTUBHBIX JI00ABOK Ha €T0 OCHOBE.
PesynbraThl uccienoBaHus MPOJYKTUBHOTO ASUCTBHS (UTOKOMNIO3UIMU Bumacmumyn s
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IIOBBIIICHUS adallTallUOHHBIX BO3M0)KHOCT€I71 OpI‘aHI/I?:Ma IBIIUIAT Ha ¢)0He BaKIIMHAllWUU, UX KHU3HEC-
CTMOCOOHOCTH, a TAKXKe BIIMSHUE TPernaparta Ha yPOBEHb IPOIYKTUBHOCTH KypP-HECYIIIEK TPUBE/CHBI B
Tabmumax 1- 3.

Taﬁ.lmua 1. COXpaHHOCWlb nocojoewvs yblniim 6 KpumudecKkue 6exoevle nepuodbl
nocmHamajlbHOcO0 OHMmOcZere3a npu pasHom 003Mp0661HMM qbumoxomnowuuu Bumacmumyﬂ

Bospacr, I'pynmnbl
CYTOK K J 1 1P A3
10 100 % 100 % 100 % 100 %
30 98,7 % 99,8 % 100 % 99,9 %
45 98,8 % 99,1 % 99,5 % 99,0 %
60 98,2 % 98,6 % 99,7 % 98,5 %
90 97,7 % 97,9 % 98,9 % 98,1 %
120 97,1 % 97,4 % 98,1 % 97,9 %

Kak BumHO ¢ TabJuilpl 1, MPOIEHT COXPAHHOCTH IMOTOJI0BS HBILIAT K TpyIIIbl B pa3HbIC TIEPHOIbI
O CTHATAJILHOM ajlanTtaiy ObUT HAa JIOCTaTOUYHO BhICOKOM ypoBHE. /1o 90 u 120 cyToK U3HH MBI
HAOIIOIATH TEHAEHIHIO K CHIDKEHHIO KOJHYECTBA IBIIIST, YTO COOTBETCTBEHHO COCTaBIsLIO 97,7 1
97,1 %. B upmuiat 11 rpymmel, KOTOPBIM BhINanBay GPUTOKOMIO3UIIHIO B 03¢ 0, 1 MIT/KT; COXpaHHOCTh
MOTOJIOBbS MPUOIIKAIACh K ypoBHIO HBILIAT K rpymnms 1 k 120-cyTo4HOMY BO3pacTy CHHUXKANACh J10
97,4 %. KonuaecTBO IBIUIAT, KOTOPHIM BBOJIMIIH JOMOJHUTEILHO (PUTOKOMITO3HUIIHIO B 103¢ 0,5 MIVKT,
K 120-cyrounomy Bo3pacty cocrasisuia 98,1 %. B aroit rpynme (/]2) UpIisT ypOBEHb COXPaHHOCTH
MOTOJIOBBSI OCTABAJICS CTAOMIIBHO BRICOKMM Ha IMPOTSKEHUH OTIBITHOTO nieprojia. B mprmumst /13 rpymmsl,
KOTOPBIM BhINauBAIN (PUTOKOMITO3ZHUITUIO B 103¢€ 1,0 MII/KT, COXpaHHOCTh ITOTOJIOBBS ObLIa BEICOKOM U
Ha 120 geHs xu3HHU cocTaBisia 97,9 %.

[No3uTuBHOE BIUSIHKUE HCCIEAYEMOM (PUTOKOMIIO3HMIIMK HAa POCT W Pa3BUTHE LBILIAT HATIISAHO
JIEMOHCTPUPYIOT JaHHbBIC, TPUBEICHHBIC B TaONMIle 2, IJe MPeACTaBlicHa JTUHAMHUKA U3MEHCHUI
CpPeIHECYTOYHBIX IPUPOCTOB MOJIOAHSKY ITHIIBI HA (hOHE IPOBEICHHO I BAKIIMHAIIMH B TCUCHHUE MIEPHO/Ia
HaOIIOICHHUS.

Taodauua 2. JJunamuxa cpeonecymoyHbix NPUpoCmos Maccvl meia MoJ00HAKY NMuysl 3d
UCNOAL308AHUE PA3HBIX 003 umoxomnozuyuu Bumacmumyn, e ( M+m, n=20)

Bospacr, I'pynnbi
HHeil K J 1 I 3
10 3.86+0,15 3,80+0,11 4,76+0,16 4,55+0,14**
20 5,7140,22 5,81+0,12 7,2540,26%** 7,0540,2 1***
30 7,6040,30 7,90+0,25 9,524H0,28*** 9,0240,22%*
40 848+0,31 8,98+0,24 10,47+0,3 OF ** 10,27+40,24***
50 9,68 40,33 9,70+£0,32 11,794+0,3 1*** 11,55+0,25%*
60 10,7740,30 10,88+0,27 12,554+0,3 3% ** 12,15+40,25%**
70 10,31+£0,29 10,44+0,19 11,87+0,32* 11,4740 27*
80 10,6040 ,28 10,78+0,22 12,09+0,34* 12,0040 28*
90 10,6340 24 10,75+0,31 11,94+0,30* 11,4440 26*
120 10,72+0,18 11,05+0,28 11,98+0,31* 11,09+0,34

Kak BuHO 13 Tabnuiet 2, y upuisat K rpymnmsl Habmonancs 3HaYNTebHBIA POCT CpeTHECYTOUHBIX
npupoctoB ¢ 3,86 = 0,15 r va 10 cytku xu3nm 10 9,68 + 0,33 r Ha 50 cyTku HaOmoneHus. 3arem
WHTEHCUBHOCTH TOBBIIIEHUS] IPUPOCTOB MocTeneHHo yMmenbiianach ¢ 10,77 + 0,30 r Ha 60 cyTku
xu3Hu 10 10,72 + 0,18 r Ha 120 cyTku ombITa. AHaNIN3 MOJYYEHHBIX PE3YABTaTOB MOKa3al 4TO B
Havasie onbitTa Macca HpUIAT K u [I1 rpynnel Obuta onmHakoBoW. B rpymnme rne mpimsTa,
JIOTIOJTHATENIBHO MOJTy4aid GUTOKOMIIO3ULNIO Bumacmumyn B xonruectse 0,1 mi1 / kr Habiromanoch
TI0 CTETICHHOE YBEJIMYCHUE CPEHeCYTOUHBIX MpupocToB ¢ 3,80+0,11 na 10 cytku no 10,88+ 0,27 Ha
60 cytku. C 60 1o 70 CyTKH TEMI CyTOUHBIX MPUPO CTOB HecKoJIbKO ymenbmaics ( 10,44+ 0,191), a
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B niepuoa ¢ 80 mo 90 eHp KU3HH CTa0MIM3UPOBAJICS ¢ HE3HAYUTENBHBIMH KOJICOaHUSIMU Ha YPOBHE
10,78 £ 0,22 r - 10,75+ 0, 31 ©. Ha 120 nenp xu3Hu 1pnuiaT B [[1 rpymme mOpupocT Macchl Tena
cocrasui 11,05 = 0,28 . HeoOXonumMo OTMETUTb, UTO 1O CTOBEPHOM Pa3HUIIBI MEXK/1Y ITOKA3aTeISIMH
cpeanecyTo4YHbIX npupoctoB K u /{1 rpynmel B TeUeHHE MEpHO/Ia OTIBITA HE OTMEUCHO.

Io pe3ynbraraM omeiTa IpU MPUMEHEHUH (PUTOKOMITO3ULIUN Bumacmumyn B kommaectse 0,5 u 1,0
M/ Kr et A2 v /13 rpynimsl STOT npoliece MpOoUCXOANIT 3HAMUTEIEHO HHTEHCUBHEE, YTO MTPUBOIIIO
K JOCTOBEPHOMY TOBBIIIEHUIO CPETHECYTOUHBIX TIPHpocTOoB. B niepuon ¢ 10 mo 60 geHb onbITa y IBILIAT
12 rpymmel mpupocT Macchl Tena Beipoc ¢ 4,76 = 0,16 T mo 12,55 + 0,33 §, a y upnuiat J3 rpymimr -
COOTBETCTBEHHO Bo3poc ¢4,55+0, 14r mo 12,15 £0,25 1, k 120- cyTo4HOTO BO3pacTa MpHUpO CTHl MACChI
Tena upmuT B JI2 1 /13 rpymnnax Haxo[IUIMCh Ha YPOBHE UBILIAT 60 - CyTOYHOTO BO3pacTa.

B koHIIe Hccaen0BaTeIbCcKoro nepruoia HanooIbIIMK MPUPOCT MACChl TEa 0KA3aJICsl Y LBIILIAT,
KOTOPBIM BHUITAMBAJIX GUTOKOMITO3UINIO “ButactTumyn B kommdectse 0,5 MJI / KT, 9TO COCTaBIISIIO
11,98+ 0,31 rm 11,98+ 0,31

Jist moATBEp KIEHHS TIOJIOKUTENFHOTO BIUSHHS (PUTOKOMIIO3HIIMA HA COXPAHHOCTH MOTOJIOBbS
NTHIB! OBUTH POBEACHBI HCCIEOBAHUS Ha KypaX-HECyIIKax.

W3 Tabnuiet 3 crieayeT, 4To KOJM4YeCcTBO Kyp-Hecymiek 10 300 - CyTouHOTO BO3pacTa CHUXKAaIO Ch J0
94,1%. B rpyrme nTutipl, KOTOPHIM BUITAUBATIH (QUTOKOMIIO3UITNIO Bumacmumyn B kommuectse 0,1 mit /
KT HAOJTIO/1aJI0Ch 10 CTENICHHOE CHIDKEHME KOM4YecTBa Kyp, Ha 300 JeHb )KU3HU UX COCTaBIsUI0 95,2%.

Taonuma 3. Coxpannocmv no20108bsi NMUYbl 8 NEPUOO UHMEHCUBHOU SUUYEHOCKOCMU NPU
Pas3IuuHou 003uposke gumoxomnosuyuu Bumacmumyn

Bo3spacr, I'pymm bl
JAHei K 1 I ) A3
150 100 % 100 % 100 % 100 %
190 96,2 % 96,9 % 98,3 % 98,0 %
250 95,5% 96,7 % 98,1 % 97,9 %
300 94,1% 95,2% 97,9 % 96,2 %

Anamu3 noy4eHHbIX 1aHHbIX (Tabut. 3) mo3BossieT npocieuTh JUHAMUKY COXPaHHOCTH MOTOJIOBbBS
ntunsl B 12 u /13 rpynmnax B Tedenue npoayktuBHoro nepuojaa. K 300-cyrounomy Bo3pacTy JTydLIunii
pe3yJIBTaT UCCIIEAYEMOTO MoKasareis oOHapyxeH y Kyp J|2 rpynmsl, koTopiii cocrasisit 97,9%.

INokazarenu mMpoIYyKTHBHOCTH KypeHl-Hecymek 3a BIUSHHSA Pa3HbIX 103 (QUTOKOMIIO3HIUH
Bumacmumyn npuBeneHsl B Tadnuie 4.

Tabmmnua 4. [Junamuxa ypoeHs AuYyeHOCKOCU NMUYbl NPU UCNONb30BAHUU PAZHLIX 003
Gumoxomnosviyuu Bumacmumyn

o ST eH 0CKOCTh 110 MecsiaM OTbITa (IIT.)
s :
o
& 8 £
I'pymmet E 5 1 mec 2 Mec 3 mec 4 mMec 5 mec % g %

= o)
K 20 | 360+ 132|360+ 1,66 | 365142 | 355+2,11 | 360+1,33 | 360+1,07 |100,0
g 20 1360+ 143|363+ 1,83 ] 366+097 | 360+132* | 363+1,41 | 363+1,33 |101,0
A2 20 362+ 1,78 | 370+ 1,54 |374+1,17** | 382+1,44%* 1406+1,55%* 37841 21** |105,0
A3 20 | 361+ 2,03 | 36941,56 |372+1 ,33** | 381+1,65%* |405+2,11%* |37742,10** |104,9

Kak BuzmHO n3 Tabmuuet 4, B /|1 rpynme, riae JAOMOJHHUTENFHO BUIAWBAIA (HUTOKOMIO3UIHIO
Bumacmumyn B no3e 0,1 M1/ Kt IpOIYKTUBHO CTh ITHUIIBI BEIpo ciia Ha 1,0% no cpaBrenuto ¢ K rpymnmoii.
VYpoBeHb IPORAYKTUBHO CTH Y Kyp 12 TpymIibl, KOTOPHIM BUITAUBAIN (PUTOKOMITO3HIINIO Bumacmumyi B
no3e 0,5 mut / kr yBemmuwics Ha 5,0%. CriegyeT OTMETHTh, Y4TO JalbHEHIee YBEIMYCHUE JT03bI
(DUTOKOMITO3MIINH AJIS Kyp-Hecyiek 70 1,0 M1/ Kr IpUBOIAIIO K MOBBIIICHHIO SHIIEHO CKo cTH Ha 4,9%.

AHanu3upys Mporecch aJanToreHe3y OpraHu3Ma HBIUET Ha )OHE BaKIMHAIMH IPH TPUMEHEHUH
(UTOOMOTHKOB, B&KHO OTMETHTh, YTO COXPAHHOCTH [TOTOJIOBBS BBILIE B TPYMIAaX HBIUBIT, KOTOPBIM
JIOTIOJTHATENILHO BUMIAWBAIM (DUTOKOMITO3ULNIO Bumacmumyn. Habnrogaercst 3HauUTEIbHBIN poCT
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Macchl Tejla Kak B KOHTPOJBHOW, TaK U B OMNBITHBIX I'PYMIIax, HO KOJMYECTBEHHO 3TOT MpOIlecC
nocroBepHO mpeobmnaaan y ubiwiit A2 u 13 rpynn. JocToBepHBIX pa3iuuuii B IPUPOCTaX MacChl
tena uplmaaAT K u JI1 rpynm He BBISIBIEHO, YTO MOJKET YKa3blBaTh Ha HEJOCTAaTOYHOCTh
WCTIOJIL30BAHHOM 10361 TIpernapara, a COOTBETCTBEHHO - HA HE3HAYHUTENBHYIO0 KOPPEKIIHI0 0OMEHHBIX
MIPOIIECCOB B OPTaHU3ME MOJIOJHIKA ITHUIIBL.

BbIBO/IbI

O06001as noay4eHHbIe Pe3yIbTaTbl UCCIIEJOBAHNI aJalTallMOHHBIX PEAKIMI OpraHU3Ma HECYIIIEK,
HEOOXOJJUMO OTMETHTh, YTO COXPAHHOCTH MOTOJIOBBS Kyp B TPOAYKTUBHBIA SIMIICHO CHBIN MEPUOA
saBIsieTcs Oonbiel y ntutipl 12 rpynmsi u coctaBisieT 97,9% B koHie onbita. Hanbomnblee kommyecTBo
SIMIL B TEYSHUE OTILITHOTO MEPHOJIA, C PasHULEH B 5% M0 CpaBHEHHUIO C KOHTPOJIEM, TIOTyUEH B TPYIITe
Kyp, KOTOPBIM BHITaMBaJIl (PUTOKOMMO3UIMIO Bumacmumyn B no3e 0,5 mn / k. YMeHbLIeHHE U
yBEJIMYCHUE JJO3bI HE IPUBOINT K MOJIyYSHHUIO JIYUIINX [TOKa3aTeNel, ykaspiBaeT Ha 3 ()EeKTHBHOCTh
HNpUMEHEeHUs GUTOKOMIIO3ULNU Bumacmumyn coocTBeHHO B 103e 0,5 Mi1 / KL
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BJIUSITHUE AMITIPOJIHHCHJIA U BPOBUHTAKOKIIH/A HA
BEJIOKCUHTE3UPYIOII YIO ®YHKLUIO MEYEHU UHAEEK, IIOPAKEHHBIX
YIMMEPHUO30-TUCTOMOHO3HOM UHBA3SUEN

H. U. XAPUB
JIb6806CKUTL HAYUOHALHBILL VHUBEPCUMEN 8eMEPUHAPHOU MeouyuHbl u buomexrono2uli umenu C.3.
Iocuyroeo, 2. JIvsos, Yepauna

Abstract. Pharmacological correction of the immune state of turkeys affected by Eimeria and Histomonas is
one of the topical issues of veterinary practice. Among the wide variety of phytopreparations with a high
immunostimulatory effect, those from milk thistle should be remarked. Its fruits contain flavolignans, vitamins (A,
E, K), macroelements (K, Ca, Mg, Cu, Zn, Fe), fatty acids (oleic, linolenic, palmitic, stearic) and this determines the
high pharmacological effect of milk thistle fruit based preparations. In experiments conducted on 458 turkey
poults, spontaneously infected by Eimeria and Histomonas, the therapeutic efficiency of the new antieimerial
preparation Amprolinsil (containing milk thistle powder) was investigated in comparison with the preparation
Brovitacoccid. From the results of the investigation of protein synthesis liver function, we concluded that the
use of Brovitacoccid, thanks to its antiprotozoal action, eliminates the effect of toxins on the liver and intestinal
mucosa. However, the recovery of protein synthesis function occurs 10 days after clinical healing. When using
Amprolinsil, the recovery of liver function occurs on the 5th day after clinical healing that is extremely essential
for growing turkeys in farms with different forms of ownership.

Key words: Turkey poults; Eimeriosis; Histomoniasis; Drugs; Milk Thistle; Liver; Protein synthesis
function

Pedepar. Vzyuenne GpapmMakosorn4eckoil KOppeKIMH UMMYHHOTO COCTOSIHUSI MHIOKOB, IMTOPaKEHHBIX
efMepHsSIMHU U THCTOMOHAIAMH, SIBJISIETCS OJIHUM M3 aKTyaJIb HBIX BOIIPOCOB BETEPUHAPHOM TPAaKTUKH. M3 mmpokoro
Habopa ¢uronpenaparoB ¢ BHICOKUM HMMYHO CTUMY/IUPYIOIIMM JIeWCTBHEM HEOOXOMMO BBIIEIHUTH PacTOPOIIITY
IS THUCTYFO, TTOJIBI KOTOPOH conepskar (aBourHaHbl, BuramuHbl (A, E, K), makposnementsi (K, Ca, Mg, Cu, Zn,
Fe), >kvpHbIe KUCIIOTHI (0JIEMHOBYIO, JIMHOJICHO BYIO, TTAJIsMUTHHOBYIO, CTEAPUHOBYIO ), 4UTO 0OECTIeY MUBAET Nperiaparam,
Ha 6a3e IU10/10B, BEICOKOE (papMarosIorudeckoe neicTeue. B onbitax, npoBeeHHbIX Ha4 58 HH/IOIIaTax, CIIOHTAHHO
MOPAKEHHBIX AMMEPHU030-TUCTOMOHO3HOW MHBA3HEH, MCCIIEIOBAIN TEPAIEBTHUECKYIO () (heKTUBHOCTE HOBOTO
MIPOTHBORHMEPHO3HOTO TIpenapara AMnpoauHCUL, COAECPKAIETo MOPOIIOK III0I0B PACTOPOIIIIHN M THUCTOH, B
cpaBHEeHHH ¢ bposumaroxkyudom. B pesyrbrare IpoBeIeHHOTO HCCIIEI0BAHMS OEIOKCHHTE3UPYIOIeH (DYHKINH
MEYeHN y MHJIEeK, MBI MPHILIN K BBIBONY, YTO IpH HpUMeHEeHUH bposumaxokyuda, Onaromaps ero
TIPOTUBOIPOTO30HHOTO ISHCTBHS, YCTPAHIETCS IEHCTBUE TOKCHHOB Ha ITEYEHB U CIIM3HUCTYIO 0000 KY KUIIIEY HIKA.
OpHaKo, BO CCTaHOBIIEHHE OeJIOKCHHTe3NpYIoNIeH (DYyHKIMH redeHn HacTyraeT Ha 10-i IeHb 110 e KITMHNYECKOTO
BBI3IOPOBIICHUS, & IPH ITPUMEHEHNUN AMIPOIUHCUIA BOCCTAHOBJIEHUE OEITOKCUHTE3UPYIONIEH (DYHKIMH MeYeHH
HACTyIaeT Ha 5-€ CYTKH I0CJie KIIMHNYECKOTO BBI3ZOPOBIICHHUS, YTO HMEET YPE3BBIYAHHO BOKHOE 3HAYCHUE NIPH
BBIPAIIBAHUH MHJIEEK B XO3HCTBAX C pa3sHbIMU (hopMamu COOCTBEHHOCTH.

Kuarwouesble caoBa: Muaromiara; Diimepros; ['mctomono3; JlekapcTBeHHbIE npenapathl; Pactroponina
mstHucTast; [leuens; benokcuaresupyromas yHKIus

BBEJAEHHUE

B Mon010M Bo3pacTe Ha MHAIOLIAT AEHCTBYIOT pa3Hble CTPECCOBBIE (DAKTOPBI: HETIOIHOLIEHHOE
KOpMJIeHHE, HeaJIeKBaTHbIE YCIOBUs COJCpKaHuUs, OakTepHalibHble MH(EKINH, TeJIbMHUHTO3HbBIE U
IPOTO30MHBIE HHBA3UH, KOTOPBIE IPUBOJAT K CHIDKEHUIO €CTECTBEHHON PE3UCTEHTHO CTH OPTaHU3Ma.
Ecin ydecTp, 4TO y CebCKOXO3AWCTBEHHOM MTHIBI 0 3-X MECAYHOTO BO3pacTa CTaHOBJICHHUE
€CTECTBEHHON MIMMYHHOW CUCTEMBI OPTaHN3MA EILE HE 3aBEPILEHO, IMEHHO I0TOMY BO3HUKAET OCTpast
HEOOXOJUMO CTh TIOBBICUTD €€ COCTOSTHHE C TIOMOIIBIO COOTBETCTBYIOIUX KIMMYHO CTUMYJIATOPOB U
ummyHoMonyisitopoB (borau, M.B., Tapanenko, I JI. 2003; Tumodees, b.A. 2004).

Kak yka3bIBatoT MHOTOUHCIIEHHBIE COOOIEHHS B JIMTEPAType U KIMHUYECKUE HAOMIOICHUS, H3ydeHIe
(hapMaKoIOTHUECKON KOPPEKIIMH UMM YHHOTO COCTOSIHUSI MHAIOKOB, TIOPaKEHHBIX HMEpHIMHU U
THCTOMOHAJ]aMH, SBJISIETCS OJHHM M3 aKTyaJbHBIX BONPOCOB BeTepUHApHOU MpakTuku (Xapis, 1.1.
2010; Xapis, I.I. 2011)

W3 mupoxkoro Habopa ¢uTompenaparoB ¢ BBICOKHM UMM YHOCTHUMYJIUPYIOIINM JeHCTBHEM
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HEOOXOIMMO BBIICTUTH PACTOPONINY MSATHUCTYIO, TUIOABI KOTOPOH coxepxar (IaBOJMTHAHBI,
o0bearHeHHbIe 00mMM HazBaHneM «Cumumapun» (Xapis, 1. 2012; Kotensaukos, ['A. 1991). Kpome
TOTO, TLIO/IBI PACTOPOIIIH MATHUCTOH cofepxkat Butamunbl (A, E, K), makposnements! (K, Ca, Mg,
Cu, Zn, Fe), >xupHble KHCIOTHI (0JIEHHOBYIO, JIWHOJICHOBYIO, TTAJJbMUTHHOBYIO, CTEAPUHOBYIO), UTO
oOecrneunBaeT npenaparam, Ha 6ase TIoJ0B, BEIcoKoe hapmakosiornueckoe aeticreue (daxuo, 1.C.,
Bepesoncekuii, A.B., lanar, B.®. 2001).

[poananu3nupoBaB JaHHBIE OTEUECTBEHHBIX M 3apyOeKHBIX MCCIeAOBaTenell Mbl paspaboTaiu
HOBBIN MPOTUB3WMEPHUO3HBIN mpenapar Aunponauncui, KOTOPBII COAEPKUT aMIpoIuyMa
XJIOPUCTOBOJOPOIHOTO - 12,5 T 1 MOPOIIOK TUIOI0B PACTOPOMIIHU MATHUCTOH - 710 100 .

I[pu npuMeHeHHH 3TOTO BBICOKOA(])(PEKTHBHOTO MPOTHBIIMEPHUO3HOTO Mpenapara MOXXHO J10 CTHYb
BBICOKOH TepareBTHIe Ko 3 eKTUBHOCTH NPH JIeU€HUH aCCOLIMATUBHOM S1MEpH030-TUCTOMOHO3HO I
WHBA3HH WHIIOIIAT U 00€CIIeYUTh BEICOKOE MMMYHHOE COCTOsTHUE OpTaHH3Ma B 110 CJie JieueOHbIH TIepHO.

MATEPHUAJ U METO/bI

OmneITHl ipoBeeHbI HA 458 MHIOMIATAaX CIIOHTAHHO MOPAXEHHBIX dWMEPH030-THCTOMOHO3HOU
uHBa3uel. MHmiomar pasjaenwm Ha JIBe rpymsl 1o 229 ocobeli B kaxoi. MHromar o6eunx rpym
cojiepKayu B Opy/epe, KOTOPBIN Mepe/IeiIv ePeropoKoi Ha JIBE MOJIOBUHEL. VHatomar nepBoi
TPYIIIBI JIEYHIIH aMnpoauncuiom B 103€ 2 r/kr kopma (M). Unaromaram BTOPOH IpyIIbl 3a/1aBajy
bposumarokyud — 2 r/kr xopma (M). Tlpenaparer 3a1aBamm ¢ BIaXHBIM KOMOMKOPMOM 5 CYTOK
noapsan. Konrponem Oblia TpeThs Tpymiia KIMHUYECKU 30POBBIX WHIIOUIAT — aHAIOTOB C PSIOM
PACIOJIOKESHHBIM OpYIepOM.

B kaxxmoii rpyrimne uepHUIaMy Ha TOJI0BaX OTMETIUTN 110 20 MHITIOMIAT OT KOTOPKIX, C MOAKPBUIBIIEBOM
BEHBI, OpaJii KpOBb ISl OMOXUMHUYECKUX HcclienoBaHuid. KpoBb Opanu 10 iedenus, Ha 3 u 5-10 CyTKH
JICYeHUsI, ¥ Ha 5-€ CyTKHM MOclie KIMHUYECKOTO BBI3AopoBieHus (T. €. 10-e cyTku omnbita). B kpoBH
OTIPECIsIIM YPOBEHb 00Iero 0enka, alb0YMHUHOB, IIOOYIMHOB M ajJb0yMHUHO-TIIO0YIMHOBOTO
ko3 purmenta (A/I" koad purmeHT).

Jlng ycTaHOBIEHNS MHTEHCHUBHOCTH MHBA3UU y MHJIIOKOB MCCIIEIOBAIN KaJl HA HaJMYUE OOLUCT
siiMepuid 10 JIeYeHHus, a TaKkKe Ha 5-€ CyTKM JedeHHsd, U 3a 5 cyTok mociue jedeHus (10 e cyrku
ombiTa). B TeyeHnne ombiTa MHIIOMIATa BCEX TPEX MCCIENOBATEIBCKUX TPYMI OBUIM B OJMHAKOBBIX
YCIIOBHAX COJEPKaHUS U KOPMIICHUS.

Tepanesruueckyro s dexrnsroCTh amnporuncura (W, - rpynna) u 6posumaroxyuda (U, -
rpyIna) OnpeAessii Mo pe3yibraraM KOMPOOBOCKONMYECKUX MCCIEAOBAHMH HAa HAIMYUE OOLMCT
siMepHil M IMYMHOK THCTOMOHA/I, KIIMHUYECKOTO BBI3IOPOBJICHHS MHAOLIAT, ¥ 32 HOpMalu3alue y
HUX OMOXMMUYECKHX IOKa3arelell KpOBH. YCTAaHOBJIEHO, YTO WHJIIOKH MEPBOW W BTOPOM OMBITHBIX
rpynmn g0 nedeHus Obun Ha 100% mopa)keHsl elMepHusMbl U TUCTOMOHAJIaMBbl CO CpeqHei
WHTEHCUBHOCTBIO MHBa3uu 9-13 oonuct siiMmepuit, u 10-12 TMYMHOK TMCTOMOHA B TOJE 3pEHUS
MUKpOcKkona. Ha 5-e cyTku jiedeHust, y HHIIOKOB 00€HX HCCIe0BaTeNIb,CKUX TPYIII, KOTOPBIM 3a1aBain
AMIPOTUHCUN U OPOBUMAKOKYUO, FIKCTCHCUBHO CTh MHBA3HMU COCTaBisuia 2,36%, a MHTEHCUBHO CTh
oonucT ’iimMepuit — 1-2 u rucromonan — 1-3 B moJie 3peHust MUKPO CKOTIA.

PE3VJIBTATBI 1 OBCYXJIEHUS

YcTaHOBIIEHO, YTO MPH NPUMEHEHUH OOJBHBIM WHIIOKaM JUTS JIedeHUs] OpOBUTAKOKIHMIA Ha 3-H
5-e CyTKM ypOBeHb 0011ero 6eika B CBIBOPOTKE KPOBH MOCTENEHHO MOBBIIIAJICS, OJHAKO JaXe Ha
10-e cyTKH OIIBITA, TO €CTh 3a 5 CYTOK IOCJIE KIMHUYECKOTO BBI3IOPOBIICHHS, HE I0CTUTAI HOPMaJIbHOTO
ypoBHs (Taoum. 1).

HenocrarouHoe BoccTaHOBIICHHE YPOBHS 0011Ero Oelika y MH/IOIIAT, KOTOPBIX JISUUITH Opoguma-
KOKY0oM, 00yCIIOBIIEHO HU3KUM YPOBHEM ATEOYMUHA B CHIBOPOTKE KPOBH MPH MOPKEHUH SHMEPHO030-
THCTOMOHO3HOM MHBa3uel. VX ypoBeHb ObUT 110 JieueHus Ha 42,% HIDKe, YeM Y KIIMHUYECKH 37J0POBOMA
NITUITBL, HA 3-€ CYTKU - Ha 29,7% 1 Ha 5-€ cyTKH - Ha 17,6% Hipke, 0T HOpMaJIbHOTO ToKa3aTens. Jlaxe
5 cyTOK mociie KIMHUYECKOTO BBI3ZOPOBIICHHUS, YPOBEHD albOyMHUHOB B CHIBOPOTKE KPOBU MHJEEK
obu1 Ha 13,7% HIKe KOHTPOJIBHOH rpymibsl. KpoMe 3TOT0, Kak yCTaHOBIICHO B HALIMX OMBITax, Y
WHAIOMIAT, TOPaXEHHBIX 3WMEpPHU030-THCTOMOHO3HOIO MHBAa3HEH, B CHIBOPOTKE KPOBH YpOBEHb
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Tadauua 1. Codeporcanue berxa u e2o Gpaxyuil 6 cbleOpomKe Kpo8uU UHOEEK, NOPANCEHHBIX
IUMEPUO30-CUCHIOMOHO3HOU UHBA3UELl, KOMOPLIX Ne4ulu AMRPOIUHCULIOM U
bposumaroxyuoom (M £ m; n = 20)

IMoka3zarenb HCCae0BaTeIbCK ast CyTKH HCCJIe0B AHUS
rpynmna IlepBas TpeTbsi IlsiTtas JlecaTas
K 59,614 59,5+1,5 59,3+1,4 59,4+1,3
Benok 00 mmii, r/i " 54 3+1,7* 56,3+13* 59,2+1,2 59,5+1,3
u, 54 2+1,7* 55,6£14%* 56,7+12* 56,8+1,4%*
K 26,7+1,5 26,2+1,5 26,7+1,4 26,6+1,3
AJEOYMUHBIL, T/ ", 18,7+£0,9%** 21,441,3%* 24,71 4% 26,6£1,0
50 18,8+0,8%** | 20 2+],4%** 22,7+1,3%* 23,4+13*
K 32,3+12 32,3+1,4 32,3+1,3 32,3+1,3
I'mo6 ymuHbL, 1/ " 35,7+1,3* 35,6+1,5%* 34, 5+1,.2* 32,5+1,3
u, 35,7+1,3* 35,5¢1,5%* 34,7+12% 34,6+0,8 *
K 0,80+0,03 0,81+0,03 0,81+0,03 0,81£0,03
Koedpurment, A/T 48 0,51+£0,08*** | 0,60+0,02** 0,72+0,03* 0,81£0,05
u, 0,51+0,08*** | 0,56+0,04*** | 0,66+0,0 3** 0,67+0,04*

[Ipumeuanue: cTeneHb JO0CTOBepHOCTH: - p <0,05; **- p <0,025; *** - p<0,001

moOyTHOB Ob1T Ha 11% BbIlIe, 4eM Y KITMHUYECKH 3I0POBOM NTHIIBL. ITO 00YCIIOBIIEHO MO CTYIUICHHEM
B KpOBb OE€NKOB, B TOM YHCIIE IIOOYIMHOBBIX ()pakiyii, BCIACICTBUE KaTapajibHOTO BOCHAIECHUS
CITU3HCTON 000JI0UKM TOHKOTO KHIIIEYHHKA B KOTOPOM Mapa3uTUPYIOT IPOTO30a.

[pu neyennu MHAIOMIAT, HA 3-1 5-€ CYTKH, YPOBEHb NIOOYJIMHOB B CHIBOPOTKE KPOBH MaJio MEHSLIICS.
BrireynoMsiHyTHIM IpemapaT ocTaBajcs MOBBIMIEHHBIM Ha 7,4% naxe Ha 5-€ CyTKH IMOCIHe
KJIMHUYECKOTO BBI3AOPOBIICHUS. BeneacTsue Toro, 4To y WHAIOLIAT B CHIBOPOTKE KPOBH YPOBEHb
aTbOYMHUHOB OBUT HU3KUM, 8 YPOBEHb NIOOYIIMHOB - BEICOKUM, TIOATOMY cojieprKanue o0iero Oenka B
CBIBOPOTKE KPOBH H3MEHSUIOCh HE3HAYHUTENILHO. IMEHHO T03TOMY, OTIpE/IeiecHHE B CHIBOPOTKE KPOBH
00JBbHON M BBUICYEHHOW MTHIBI, TOJBKO COAEpKaHUA o0miero Oeika, 0e3 OompeneNeHus ypOBHS
aTbOYMHUHOB, HE 1aeT 0ObEKTUBHON OIIEHKH OETIOKCHHTE3UPYIoMIel (QYHKIMN MEYCHH.

BakHbIM mokazareneM (yHKIHOHAIBHOTO COCTOSIHHS TICUEHH SIBISIETCSl BEIMYHMHA albOyMUHO-
100ymmHOBOTO K03 dunmeHTa (A/I" koaddurment). YeM oH MEHBIIIE ONTUMAILHOTO, TEM B OOJIBITICH
CTETICH! YMEeHbIlIeHa OenoKcuHTe3upytomas GpyHkuus neueHn. Kak BUAHO W3 JaHHBIX TaOMHIBI 1 y
MHJIOIIAT, KOTOPBIX JISUWIH Oposumakokyudom, senmurHa A/[C ko3¢ uimenTa nocreneHHo
HOpManmm3oBanack. OnHako, U Ha 10-e CyTKM OmbITa, TO €CTh HA 5-€ CYTKH MOCIEe KIMHHYECKOTO
BBI3IOPOBIICHUsI, 3TOT Kod(duimeHT ocTaBaics Ha 21% MeHbIe YeM Y KOHTPOJIBHOH Irpymniibl. ITO
00ycIIOBJIEHO TeM, 4TO Ha 10-¢ cyTkH ypoBeHb IIOOYIMHOB ObLI Ha 7,4% BBIIIE KOHTPOJLHOTO
MoKa3aresisi, a ypOBeHb aJIbOyMUHOB ObLT Ha 13,7% HIKe KOHTPOJIBHOW TPYIITBI HHAIOKOB. Benenctere
3TOTO YPOBEHB 00I11eT0 OeJIKa B ChIBOPOTKE KPOBHM OBUTJIHIIE Ha 4,5% HUKE HOPMAITLHOTO TIOKA3aTels.

Pesynbrars! HaIIMX HCCIIEIOBAHU YKa3bIBAIOT HA TO, YTO y WH/IONIAT, TIOPaYKEHHBIX aCCOLNATHB-
HOMW 5HMepH030-TUCTOMOHO3HOM MHBA3UeH, MPH JICICHUH OPOGUMAKOKYUOOM HA S5-€ CYyTKH TOCIe
KJIMHUYECKOTO BBI3ZOPOBIICHNS HE MOJHOCTHIO BOCCTAHOBUIIACH OEOKCHHTE3UPYIOMIAs (YHKIIHS
nedeHu. Ha 3To yka3piBaeT ¥ HU3KHH ypOBEHb AIbOYMHUHOB, U BOCHAINTEIBHBIC IPOIIECCHI (Ha YTO
yKa3bIBaeT MOBBIIIEHHBINA YPOBEHD IFIO0OYIMHOB).

[pu nzyuennu BIUSHUS Amnpoauncuia Ha OETOKCHHTE3UPYIONIYIO (PYHKIUIO MeYeHH MHIEEK,
MOPaKEHHBIX 3MMEPH030-THCTOMOHO3HOIO WHBA3KEH, YCTAHOBIICHO MOCTENEHHAs HOpMan3alys B
CBIBOPOTKE KPOBH YpOBH:I 00111ero Oeka u ero gppakuuii. Ha 3-e cyTku JedeHus B CBIBOPOTKE KPOBH
WHJIECK YPOBEHb alTlOyMHUHOB ¢ 18,7+0,9 r/nmossicwiics o 21,4+1,3 1/n. OqHako, 3o Ha 22,4% HUKe
HOpManbHOTO ToKazaTens. [loaTomy ypoBeHp 001ero 0enka B CHIBOPOTKE KPOBH MOBBICHIICS, HO
ObLT Ha 5,6% HIKE KOHTPOJIBHOM BEJTMYUHBL.

Heo0xonrmMo 0TMETHTH, YTO YPOBEHb IFIOOYITMHOB B CBIBOPOTKE KPOBU WHIIEEK, KOTOPBIX JICUUITH,
CYILIECTBEHHO HE U3MEHHJICS, TI0 CPaBHEHHUIO C IEPUOIOM /10 JiedeHus. Ha 5-e cyTku, T.e. Ha epuoa
KIIMHAYECKOTO BBI3JIOPOBJICHUS, Y HHACEK, KOTOPBIX JICUHIIH, YPOBEHb 00IIET0 Oeiika ObUT TAKUM XKe
KaK y KIMHHYECKH 3710poBoH nTHibl. OIHaKO, ypoBeHb aTb0yMUHOB ObUT Ha 8,1% HUKe, a ypOBEHb
OOYITMHOB Ha 6,8% BbIIlIe KOHTPOJILHOTO MoKazatess. iMeHHo nosromy, BenmurnHa A/ koo duipenta
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cocrasysuia 0,72+0,03 mpotus 0,81+0,03 (P <0,05) y knuHM4ecku 310poBbix uHtomar. Ha 10-e cyTtkw,
TO €CTh Ha 5-€ CyTKH MO0 cjie KITMHNYECKOTO BBI3JOPOBIICHHS, YPOBEHb 001IeT0o Oellka 1 ero Qppakiui
B CBIBOPOTKE KPOBH HOPMAJIN30BAJICS.

BbIBO/IbI

B pe3synbrare nmpoBeeHHOTO UCCIICI0OBaHUs OCIOKCUHTE3UPYIONIeH (DYHKIIMM NICUCHU Y MHJICCK,
MOPaXCHHBIX dHUMEPH030-TUCTOMOHO3HON WHBA3HEH, JICUCHHBIX OPOGUMAKOKYUOOM W
AMNPOIUHCUNOM, MBI TIPUIIUTA K BBIBOMY, YTO TPH NPUMEHEHHUH IS JICUEHHST OPOGUMAKOKYUOA,
OJylarogapsi €ro mpPOTUBOTPOTO30MHOTO JIEHCTBUS, YCTPAHSAETCS JCHCTBUE TOKCHHOB HAa IMEYCHb U
CITMBUCTYIO 000JI0YKY KHIIeuHUKa. OIHAKO, BOCCTaHOBIICHHE OEMOKCHHTE3NpYIoLIeH (PyHKINK Te4eH
HactynaeT Ha 10-i AeHb MO Clie KIIMHUYECKOTO BBI3AOPOBIICHUS, a IPH MPUMEHEHUH AMAPOIUHCUNA
BOCCTaHOBJIEHHE OEMOKCHHTE3UPYIOLIeH (DYHKIIMH Med eH! HACTYMaeT Ha 5-€ CyTKH 110 CJie KITMHIUY €CKOTO
BBI3IOPOBJICHNS, UTO UMEET UPE3BbIYAIHO BXKHOE 3HAYCHUE ITPH BBIPAIIMBAHUY UHICEK B XO3AUCTBAX
C pa3HbIMH (popMamMu COOCTBEHHOCTH.
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OVHAMUKA I3TONOMMYECKUX MOKA3ATENEW TENAT
NMONECCKOU MACHOM NoPoAObl B OHTOrNEHE3E

M.3. ITACKA

JIb606CKUII HAYUOHAILHBLI YHUBEPCUMEN 8 eIMEPUHAPHOU MeOUYUHbL U
ouomexnonoeutt umenu C.3. Iicuyroeo, Yxpauna

Abstract. The article presents the research results on the dynamics of ethological parameters of meat breed calves
(Polissya breed) in different periods of early postnatal ontogenesis. The objectives of our research were the following;: to
determine the body weight and to study the ethological peculiarities of calves from their birth till theyare six months old.
Experimental animals were selected by the principle of analogues (10 calves per group), taking into account their body
weight, age and sex: group 1 — bull calves, group 2 — heifers. The research revealed the age-related change of temporal
characteristics of bull calves and heifers’ behaviour. Such ethological parameters as rumination in standing and lying
position, feed eating and motional activity increased with age, while the static state, lying, resting and sleeping have an
opposite tendency in relation to age. These parameters were more pronounced in bull calves than in heifers.

Key words: Cattle; Calves; Polissya meat breed; Ethological parameters

Pedepar. B crarbe npencTaBieHbl pe3yIbTaThl U3y4CHHUs TUHAMHUKH 3TOJOTHYECKUX MOKA3aTeNiel TessT
MOJIECCKON MSICHOM MOPO/IbI B pa3HbIe CPOKH PaHHErO MOCTHATAJILHOTO OHTOTeHe3a. B 3ajauu uccienoBaHuit
BXOJHJIO: ONPENCIUTh KHUBYIO MACCY, H3yYUTh 3TOJOTHYECKHE OCOOCHHOCTH TENAT OT POXKICHHS 0
HIECTUMECSIYHOTO BO3pacTa. JKMBOTHBIX JIJI OMbITA OTOMPAIIH 1O MPUHIHITY AHAJIOTOB C YIETOM MAcChl Tena,
Bo3pacTta 1 noJja no 10 tesst: rpymnmna 1 - Obraku rpymmna 2 - Tenku. B pesyiprare npoBeCHHBIX HCCIET0BAHUI
YCTaHOBJICHA BO3PACTHAS CMEHA BPEMEHHBIX XapaKTEPHCTUK MOBEACHHS OBIYKOB H TENIOK. TaKKe 3TOIOrHIeCKUEe
MOKA3aTel KaK )KBauKa CTOsl, JIeKa, II0eaHIe KOPMOB, JIBUraTellbHAsl AKTUBHO CTh C BO3PACTOM YBEIIMYHBAJIUCH,
a CTaTUYECKOE COCTOSHUE, JISKAHHS, OT/IbIX, COH C BO3PACTOM UMEIOT OOPATHYIO TCHACHIHIO. Y OBIYKOB OHU
ObUTH O0JIee BBEIPAXKEHBI, YEM y TEJIOK.

Kirouessle ciioBa: Kpynnslii porarsii ckoT; Tensra; [Tosnecckas MacHas nopoaa; OT0JI0rndeckre napaMeTpsl

BBEJAEHHUE

DTONOTHYECKUE MCCIETOBAHUS TENAT BKIIOYAIOT B ceOsl M3yueHHE WX OCHOBHBIX KH3HEHHBIX
MIPOSIBJICHUH B T€UEHHE POM3BOACTBEHHOTO MPOIIECCa B CBATH € TeHETMYECKUM P EPaCcIIONOoKEHUEM
MOJIOJIHSIKA U C YCIOBHAMH cpenbl. Kaxioe )KMBOTHOE XapaKTepHu3yeTcsi COOCTBEHHOI HEpBHOH M
NICUXUYECKON MHANBUIYAIBHOCTBIO, COBEPILEHHO II0-Pa3HOMY IIPOSIBIIIOLIEHCS IPU B3aUMOICHCTBUN
c cebe mogoOHBIMU 0COOSIMH U YETIOBEKOM.

TeneHok poxpaeTcs chopMUPOBABIIMMCS (aHATOMUYECKH, MOP(OIOTHIESCKU U (PH3NOJIOTHYECKH )
WHIUBUIYYMOM. BakHbIM (akTOpOM TOBEACHUS MOJIOJIHSAKA SABIISIETCS peQIIeKC 3anevarieHus, TO
€CTh 3allOMHUHAHKWE HOBOPOXKACHHBIM Ha JUIUTEIHHOE BpPEeMSs 3pUTENBHBIX 00pa3loB U 3BYKOBBIX
CHTHAJIOB; 4aCTO€ COCaHWE MaTepu YCHIHMBACT peduieKc 3anedyaTiieHus. Y TelsAT B TepBbIe Yachl
KH3HU IPKO BeIpaskaeTcs peduexc HoBH3HBL. Yepes 30-80 MUHYT BCTalOT Ha HOTH M BCKOPE HAUNHAIOT
cocatb BeiMs. [locie moacoca mumeBoi pedaeke y TemsT MOMHOCTRIO peanu3yeTcsa. HachITuBimcs,
BeAyT ceOsi CIOKOWHO, IIUTENbHOE BpeMsl JIeKaT. B TedeHne mepBbIX 5-6 CyTOK CojepiKaHHs B
POIMIEHOM OT/ENEHHH IPOUCXOIUT CTAHOBJICHHE BCEX )KM3HEHHBIX ()YHKIMI OpraHu3Ma, B TOM YHUcie
1 OMOJIOTHYECKMX PUTMOB 0OMEHa BEIECTB U SHEPTUH, IBHIKEHHS 1 [TOKOS! )KUBOTHBIX.

[NoBeneHue TenAT 3aHUMAET 0CO00E MECTO B PsITY 3TOJIOTHMYSCKUX HCCIeN0BaHui. M3ydaoch u
W3y4aeTcs BIMSHUE TPYNIOBBIX U HHANBHIYAJIbHBIX METOIOB BHIpAIIUBAHMS TEJIST HA X JalibHEHIIIee
MOBEJICHYE, YCIIOBHI COIEp KaHVs, TeHOTHIIA, pomsBoauTebHOCTH (boiiko, LA, v ap. 1983; T'opOaucea,
W.H. u ap. 2001; 3yben, M.B. u np. 1996; ITacka, M.3. 2013).

NmenHo mo3Tomy 3aciaykKMBaeT BHUMaHUs U3y4YeHHE TOBEACHYECKUX PEAKIM Ha OKPYKaIOIIYIO
Cpeny, Bo3pacTHbIe 0 COOCHHOCTH aIalTalliH Y TESAT MOJIECCKON MSICHOHM MOPO/IBI KPYITHOTO pOTAaToro
CKOTa OT POXKACHHUS JI0 IIECTUMECIYHOTO BO3pacTa B 3aBUCUMOCTH OT MOJIa.

Lenbto HacTosimield paboTHI SIBISIETCA U3yUEHHE TIOBEACHHS TETAT MOJIECCKOW MSICHON MOPOJIBI B
pa3Hble CPOKU PAHHETO MOCTHATAILHOTO OHTOTEHE3a.

[Ipu 3TOM B 3371a41 HUCCIIEIOBAHUM BXOJUIIO: ONPENEIUTh KUBYIO MACCY, U3YYHUTh 3TOJIOTUYECKHUE
0COOCHHOCTH TEJAT OT POKIACHHUS 10 MIECTUMECTYHOTO BO3pacTa.
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MATEPHUAJ U METO/bI

HccnenoBanusi mpoBOAWIN B KPECTHIHCKOM ((hepMepckoM) xo3siiicTBe «Arpodupma “Kiien”»
JKoBkuBckoro paiioHa JIbBOBCKO#1 00acTi Ha MOJIOIHSIKE MACHOTO HAMpaBJICHUS! IPOTYKTUBHO CTH
Pa3IMYHBIX BO3PACTHBIX IPyI. JKUBOTHBIX AJISl OTBITA OTOUPANH 110 TIPUHLIUITY aHAJIOTOB C y4ETOM
Macchl Tena, Bo3pacta u noja mo 10 tensat: 1 rpynma - 6sraku (I'_1_B) 2 rpynma Tenxu (I'_1_T).

Tabmuua 1. Cxema xopmaenus menam om poricOeHus: 00 WECTHUMECAYHO20 803DPACMA

Bo3pact CyTouHasi 1a4a KOPMOB, KT
MecsIIx aeKana MOJIOKO CeHO CeHax KOH I[€HTPAThI

1 1 5,5 - -- -
2 6,0 IIPUDP yd CHUE - -
3 6,0 - 0,1

2 1 6,0 0,2 - 0,2
2 4,5 0,5 -- 0,3
3 4,0 0,7 - 0,4

3 1 4,0 0,8 - 0,5
2 4,0 1,1 IIpUp yUE€HUE 0,6
3 3,0 1,5 0,7

4 1 2,0 1,5 0,3 1,6
2 1,- 1,5 0,7 1,8
3 - 2,0 1,0 1,8

5 1 - 2,0 1,5 1,8
2 - 2,5 1,5 1,8
3 - 2,5 1,5 1,8

6 1 - 2,5 1,5 1,9
2 - 2,5 1,5 1,9
3 - 3,0 2,0 2,0

BCEroO 450 248 115 215,5

JluHaMuKa )KMBO# MacChl COCTABHIIA COOTBETCTBEHHO: HOBOPO KIeHHbIe Obraku 30,8 + 0,45, Tenku 22,4
+ 0,32, B 1 MecsuHOM BO3pacTe Macca Telia ObraKkoB coctaisiia 60,7 £ 0,37 kr u tenok — 52,3 £ 0,23 kT
B 3 MecssaHOM Bo3pacte Obraku Becwu 97,8 = 0,47 xr, Tenku — 84,7 £ 0,67, y 6 MECSI4HOM BO3pacTe
cootBercTBeHHO 173,3 £ 1,22 kr u 160,4 £ 1,03 k& Tensar ynep:kuBam A0 6-MECSIMHOTO BO3pacTa Ha
CBO0OO/THOM TI0ZICOCE, MTOCIIE OTITyYEeHHs — OECIIPUBSIZHO 1O 12-13 )KUBOTHBIX B KX I0H KIIETKE.

Jist u3y4eHust MOBEICHUS TEIAT UCTIONH30BATH XPOHOMETPAXK M BU3YaIbHOE HAOJIOJICHNE, KOTOPBIC
MIPOBOJMIIUCH Uepe3 KaK/Ible 15 MUHYT, B T€YEHHE JBYX CMEXKHBIX CyTOK. 3a TIOBEJICHUEM TETAT BEJIH
HAOJTIO/ICHHE B TEUCHUE MEPBBIX CYTOK IO CIIC POXKJICHHUS, @ 3aTeM KaXK bl MECSI] JIO IIIECTUMECSYHOTO
Bo3pacta. [loBe/ieHre TeJIAT OTMCHIBATIM C IIOMOIILIO a30yKH DJIEMEHTOB M aKTOB ToBeaeHus (3yoerr,
M.B. u np. 1996). B ocHOBY cHCTeMBI TOJIOXKEHA CUMBOJIMKA TIOBEICHUECKUX MPU3HAKOB COTIIACHO
pAacCIIpe/ie/ICHUIO TTOBEICHUS )KUBOTHOTO Ha TPU YPOBHS (PYHKIIMOHAIBLHOM CIIOKHOCTH: 1) 3JIEMEHT
MOBEJCHHUS, 2) MOBENEHUECKHH akT U 3) QYyHKIHOHAIRHOE COCTOSIHHE CHCTEMBI TOBeACHUs . J{ist
0003HaYCHUS aKTOB, DJICMECHTOB TOBEACHHUS IMOJIL30BAIMCH CUMBOJIAMH, KOTOPBIC HCIIOIB3YIOTCS B
aTosioruu. PaccMarpuBast MoBeICHHE )KUBOTHOTO, 32 €IMHMITY Opajics NI THA(IIaTUMUHY THBIH HHTEPBAJ
HaOmrofeHus. J{ns HaOMOMeHUs TEJIAT METWIM MOPSAIKOBBIMU HOMEpaMH sipkoii kpackoi. [locre
HAOJTIO/ICHUS [TOJTyYCHHBIC JJAHHBIC TI0 KAXKI0MY TEJIEHKY 00pa0arbiBa OTACIBHO.

PE3VIIBTATBI 1 OBCYXJIEHUSA

o cne poxkaeHus MOJONBITHBIE TEJATA JIEXKAJM Ha OOKY C BBITAHYTHIMHM KOHEYHO CTAMU. B cpennem
yepes 2,5 MUHYTHI TeNIsATa ABYX IPYII MOJHUMAaNH ToJioBy. [locne poxaeHns TeneHKka MoAHO CUIIN K
KOpOBE JJIsl TOTO, YTOOBI OHA CMOTJIa ero 00mm3ars. [Ipu 0ONM3bpIBaHNY TENSATa TBITATUCH TOJHITHCS,
HO Bceraa naaanu. [lpyu nepBoif MOMBITKE MOJHATHCS TENATa MEHSUIN MOJIOKEHHE Tella U JISKAIH C
MOKaThIMU TOA cebsi KoHeuHOo CTsIMH. Kak mokaszanu uccinenoBaHus, ObIMKH B TIEPBBINA Yac KH3HU
nexxanu 45,25 + 0,90, tenouku - 47,5 + 2,5 MunyThL. TemnsTa nepBble ISTh MUHYT IBITAIUCH BCTaBaTh.
OnHako TBEpAO Ha HOTH OBIYKHM BCTAJM B cpenHeM uepe3 337,5 + 8,1, tenoukwu - uepes 353,7 = 6,2
MHHYT. B nepBbIe CyTKM Ha JBM)KEHHUE TesiTa MepBoi rpymmsl Tparwin 35,3 + 1,9 MuHyTHI, TemsITa



M.3. ITacka. JAHAMMKAITOJIOT HYeCKHX NTOKA3aTe Ie if TeJIST 1oJie CCKOii MsCHOIi mopo/bl B oHTOreHe3e (95-101)

Stiinta agricola, nr. 1 (2014) 97

BTOpOH - 31,9 + 1,6. Ha ne>xanue )UBOTHBIX JBYX IPYII B IEPBBIE CYTKH MPUXOMIOCH B CpeiHEM 88
% cyrouHoro Bpemenu (Puc. 1), uTo cormacyeTcs ¢ JaHHBIMH APYTUX HccneaoBareneii (Benenukrosa,
T.H., 1972; l'aynt™an, .1 ap. 1977). Ha ocHOBaHuM pe3ynbTaToB MOBEIEHHS TEIAT B MIEPBbII JeHb
YKHM3HU MOYKHO CIIENIaTh BBIBOJI, YTO OBIUKH Cpa3y MOCIE POKIEHHS ObUTH 00Jiee aKTHBHBI, YeM TEIIOYKH,
YTO M0 HAllIeMy MHEHHUIO CBSI3aHO C MHTEHCUBHBIM Pa3BUTHEM OOMEHHBIX IPOIIECCOB.

[oBenenue nmpu NOTpeOICHUN KOpMa SBISACTCS CTEPEOTUIIHBIM JJIS BCEX BUIIOB >KHBOTHBIX.
Pe3ynbrare! aTONOTHYECKHUX UCCIIE0BAaHUM OKa3aIM, YTO C BO3PACTOM BpeMs, 3aTpadeHHOE Ha TPUEM
KOpMa K HaCBIICHHIO, yBEeINYHBAIOCh B 4,17 B ObIuKOB U B 4,3 pa3za B Tenok (Puc. 2).
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Puc. 1. BOBpaCTHaﬂAMHaMMKa U3MEHEHUACYTOYHOIoO BpeMeHU, 3aTpa4eHHOro Ha neXaHue .

350

250 ~ /

150

g

Bpewms (MuH.)
)
8

100 5
pr e
50 T T
1 Mecsig 3 Mecdia 6 Mecs1eB

- -@- - - berukm —Ba?ﬁcfem(n

Puc. 2. Bo3pactHaa gHaMMKa M13MEeHEH UA CYTOYHOro BpeMeHHM, 3aTpayeHHOro Ha noeAaHue Kopma.

HenocpencreenHo mocie moTpebiaeHUs KOpMa y KUBOTHBIX HACTYMAl MEPUOA IMOKOS, 3aTeM
HaYMHAJICS TIEPUOJ JKBauKH. Bputo 00HapyKeHO, YTO ¢ BO3PAcTOM 3arparbl BpEMEHH Ha JKBauKy
YBEJIMYHMBAJIHNCH, YTO 10 HAIIEMY MHEHHUIO CBSI3aHO C IOTpeOJieHneM OO0JIbIIEero KOJMYeCTBa KOpMa U
ynmy4iieHreM peduiekca xBauku (Puc. 3). MakcuMyM BpeMeHM Ha JKBauKy OTBOAMTCS BCeETla Ha
Nepuosl HOYHOTO ToKos. CyIlleCTBEHHBIX Pa3iu4uii BO BPEMEHH XBauyKH B JIS)Ka4eM COCTOSTHUM Y
Pa3HBIX TPYIII TEJIAT HE OTMEUYEHO.

B MecsiuHOM BO3pacTe Ha *KBayKy TpaTWiIoch B cpeiHeM 1o rpymnmnam 11,6 % cyTogHoro BpeMeHu,
B TPEXMECSYHOM Bo3pacTe - 26,4 %. KBauka nmpoucxoauia B OCHOBHOM B TIOJIOXKEHNH Jiexka. JKBauka
Jie’ka ABISETCS BaXHBIM XU3HEHHBIM IPOSIBJICHHEM TEIAT M €€ pOJb C BO3PACTOM IOBBIIIACTCS
(Puc. 4). Ecnu B iepBbIii Mecs1I )KU3HH TeIsTa BCeX TPYII TPATWiIM Ha jkBadky 151 - 172 MuHyT, TO
B TPEThEM MecsIIe )KU3HU cooTBeTcTBEHHO 370 - 389, To ecTh mpumMepHO 26,6 % CyTOYHOTO BpEMEHH,
YTO TIOATBEPIKAACTCA MCCieAoBaHusAM Apyrux yuenbix (laynrman, S.W. u ap. 1977).

KeBanue cTosi B meproa MOJIOYHOTO KOPMJIEHHS HE3HAYMTENbHOE M0 BPEMEHHU U COCTaBISET B
CpEIHEM 10 TPYIIaM B MeCsTYHOM Bo3pacTe 8-12 MuHyT. K TpexmecssuHoOMY BO3pacTy NepHol )KBaYKH
B CTOSIYEM MOJIOKEHUH HE3HAUMTEIbHO YBEJIHUYWICS BO Bcex Ipymmax u jmicad 9-15 munyt. C
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Puc. 3. BospactHan gyHaMMKa M3MEHEHMA CYTOUYHOFO BPeMEHM, 3aTPaYeHHOTO Ha XKBauKy CTOA.
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Puc. 4. Bo3pacTHasa AMHaMMKa U3MeHEeHUA CYTOYHOr 0 Bpe MeHM, 3aTpayeHHOro Ha YXBauKy exa.

BO3PacTOM TEJST BCEX IPYIII CTAHOBSITCA OoJjiee akTUBHBIMU. Ecii B MeCsIIHOM BO3pacTe Ha X0Jb0y
onu Tparuwam 30-42 MUHYTHL, TO B TpU Mecsna xu3Hu — 41 - 50 munyt. Kpome toro, Tenku Obumm
0oJiee MacCUBHBIMU, KaK B MECSIYHOM, TaK M B TPEXMECSIYHOM BO3pacTe, 0 CPaBHEHHUIO ¢ ObIYKaMHU.
B nepro MOJIOYHOTO KOPMJICHUS HAUOO0JIEe AKTUBHBIMU ObLIH OBIYKH.

Obmiee BpeMs jexaHus yMeHbiaercsi ¢ Bo3pactoM (Puc. 1). Beicokme mokazarenu 3Toro
MPOMEKYTKA BpEMEHH ObUTH YCTaHOBJICHBI BO BCEX TPYIIIAX )KUBOTHBIX B TCUCHUE MEPBOTO MecsIa
JKU3HU: B TIepBOI rpynre oH cocrasisut 1003,0 £ 20,5 munyT, wiu 06t JymHHEE Ha 69,9 %, BO BTOpOI
rpymme - 990,8+19,5 munyT, wiu Ha 68,8 % NiMHHEE, TOTA KaK B TPEXMECIYHOM BO3PacCTe >KUBOTHEIE
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Puc. 5. Bo3pacTtHasa AMHaMuKa U3MeHeHUA CYTOUHOro Bpe MeHU, 3aTpavyeHHOro Ha OTAbIX, COH.
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Puc. 6. Bo3paC'rHa5| ANHAMUKA USMEHEHUA CYTOYHOTO BpeMeHU, 3aTpa4e HHOro Ha nuTbe.

TpaTUIM Ha JISXKKY cooTBeTcTBUU 58,9 1 60,3 % cyTouHoro Bpemenu. llosrydeHHbIe HAMU TaHHBIE TTO
3TOJIOTUYECKUMHU TTOKA3aTesIMU TEJSIT MOKa3bIBAIOT, YTO C BO3PACcCTOM BpeMs, OTpadeHHOE Ha COH
Y OTJIBIX, COKpAIIAeTCs 0 TPEX MECSIIEB )KU3HU: B TiepBoii rpymrie ¢ 834,1 £ 18,7 10 468,2 £ 13,2, Bo
BTOPOH COOTBETCTBEHHO - ¢ 826,4 £+ 16,9 no 489,3 £+ 14,9 munyr B cyrku (Puc. 5).

Bmecre ¢ Tem ycTaHOBIIEHO, YTO BpeMs, 3aTpadeHHOE Ha MPHEM BOABI, C BO3PacTOM MEHsICS
He3HayuTenbpHo (Puc. 6).

Ha crosiaue Tensra Tpatuium 385 - 430 MuHyT / CyTKH B MecT9HOM Bo3pacte 1 491 - 545 munyrt /
CYTKU B TPHM MECSIYHOM Bo3pacte. VIHTepBai BpeMeHH CTOSIHUS C BO3PacTOM pOC BO BCEX Ipymmax
(Puc. 7), Torgakak BpeMsi OTJbIXa B CTOSUEM IOJI0KEHUH YMEHBIIAICS 10 TPEXMECSYHOTO BO3pacTa:
B TiepBoii rpyme - ¢ 260,5 no 174, Bo BTopoii cooTBeTcTBEHHO - € 283,4 10 179,3, munyT (Puc. 8).

B nepuoa xopMieHHS pacTHTEIBHBIME KOpMaMH (6 MECSIIeB) CYyTOYHBI PUTM U KU3HECHHBIC
MIPOSIBJICHUS Y TENAT MOABEPTAIOTCA HOBBIM BIMSHUAM. YXKe caM MEepexo]] ¢ MOJIOYHOTO KOPMJIEHUS
Ha pacTUTEJBbHOE SBIAETCS (PaKTOPOM XapaKTEPHBIX U3MEHEHHH B JKETyT0YHO-KHIIEYHOM TPaKTe U
opraHu3Me B IIeJIoM. B mepuon KopMIleHUsI pacTUTEbHBIMU KOpMaMHU BpeMs JIEKaHHUS TemsiT
MOBBIIIAETCS /IO IIECTH MECSIYHOTO BO3pAcTa HE3HAYUTEIHHO 0 BCEM TIpYMIIaM.
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Puc.7. Bo3pacTHasa AMHaMMKa U3MeHEeHUA CYTOUHOro Bpe MeHU, 3atpayeHHOoro Ha CTosHue.

TensiTa BCeX rPyIIT B CYTKH JieKaau 00bIaHO 769-837 MunyT, T.€. 53,4-58,1 % CyTOYHOTO BpeMEHH.
MakcuMyM BpeMEHH JISKaHHUS Y TEJSIT IPUXOAMIO Ch Ha HouHOe BpeMst (Mexay 23.00 u 5.00 wacamn).
Bpewms, 3arpadeHHOE Ha COH M OTBIX, TAKKE COKPAIIAJICS TI0 CPABHEHHIO C TEISITAMU TPEXMECSIHOTO
BO3pacTa.

Bpemst cTostHusT TESAT pa3HBIX TPYII B MICCTHMECSYHOM BO3PACTE HE UMEN CYIIECTBEHHBIX
M3MeHeHui u kosebaics ot 40,6 no 40,1 % B TeueHue CyTOK. JBHUrarenbHas akTUBHOCTD TEJAT JI0

[IECTHMECSIHOTO BO3PACTa BBIPOCIA BO BCEX IPYIINAX M0 CPABHEHHUIO C TPEXMECSYHBIM BO3PACTOM
(Puc. 9).
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Puc. 8. Bo3spacTHasa AMHAMMKA U3MeHEHUA CYTOYHOTO Bpe MeHH, 3aTpaye HHOro Ha 6e3saeaTenbHoe
cocTosHue.
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Puc. 9. BOBpaCTHaﬂAMHaMMKa U3MeHeHUA CYTOYHOro BpemeHHU, 3aTpa4yeHHOro Ha ABUXKeHue.

JUmMTenbHOCTh MpOIIecca KBayKK y TENSAT IIECTUMECSYHOIO BO3pacTa Kosiebanach B Ipesesnax
BemnuuH 33-35 % cyTOYHOTO BpEeMEHHU Yy pasHbIX Ipymn. Bpewms, 3arpaueHHOe Ha )KBadyKy Jeka U
CTOS1, YBEIMUUBAICS ¢ Bo3pacToM. Ero mHTEpBaJl Ha jKBauKy CTOsI B IIECTHMECSYHOM BO3pacTe y
TEJIST 00EHX TPYII MPOJI0JLKAT YBETHINBATHCS.

Bpemsi Ha moenaHue kopMa ¢ BO3PacTOM YBEIHMUYMBACTCS B JABYX Irpymmnax teiar. [Ipomomku-
TEJIBHOCTH IPHEMa BOJIbI y TEJIAT BCEX TPYII MPAaKTHIECKH HE N3MEHUIIACH [T0 CPAaBHEHHIO C TIEPHOI0OM
MOJIOYHOTO KOpMJIEHHS U cocTaBuia 43 - 47 MUHYT.

BbBIBO/IbI

YcTaHOBIIEHO BO3PACTHYIO CMEHY BPEMEHHBIX XapaKTepPUCTHK MOBEeHUS OBIUKOB U TeNoK. Takue
3TOJIOTMUYECKUE [TOKA3ATENN KAK XKBA4YKa CTOS, JIEXKA, I0€aHNe KOPMOB, JBUTATEIIbHAS AKTUBHOCTB -
C BO3PacTOM YBEJIUYHMBAIIUCh, & CTATUYECKOE COCTOSTHUE, JIEXKAHUSA, OTIBIX, COH C BO3PACTOM HUMEIOT
o0paTrHyro TeH/IeHIHI0. Y OBIYKOB MOJECCKOW MSACHOM MOPOJBI OHH OBUTH O0JIee BBIPaKEHBI, YeM Y
TEJIOK JaHHOM MOPOJIBL.
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BNMUAHUE KPATHOCTU U PEXUMA OOEHUA KOPOB
NEPBOTENIOK YKPAMUHCKOWU YEPHO-MECTPOM MOJIOYHOU
norPodbl NPU YMEHbLUEHUU 3ATPAT TPYOA

PJI. BAPITHXOBCKHH, A.C. APEMYYK

Bunnuykuii nayuonanvHuill acpapuslil yHueepcumem, Ykpauna

Abstract. The reduction of labour costs is very important for the milk production and it must be reasoned
scientifically. The impact of the milking frequency on the milk yield, depending on the productivity level, is of
great interest. The aim of our research was to study the milking regimes under different breeding conditions.
In order to study the productivityindicators at various milking regimes we have chosen the following parameters:
the duration of lactation, milk yield per year, month and day, the qualitative composition of milk, based on the
data obtained by means of the « TOTAL Ekomilk» Ultrasonic Milk Analyzer. We performed control milking
operations during four days according to two milking schemes: twice or three times per day. It wasn’t recorded
a significant impact of the milking regime, but in 2012, the best performance was observed under the following
milking regime: at 7.30 in the morning, at 1.30 in the afternoon and at 7.30 in the evening. The distribution of the
milk obtained per dayis as follows: 45% - inthe morning, 31% - in the afternoon and24% - in the evening. The
highest milk yiddis obsarvedinthe 3¢ - 5 month of lactation — 12-14 kg of milk, the lowest one —4-7 kg of
milk in the 10" month oflactation. We have found out thatif a cow produces 5-6 liters of milk per day, it needs
4 days to restore the milk yield after the transition from milking cows three times per day to milking them twice
per day.

Key words: Cows; Milking frequency; Lactation duration; Milk yield

Pedepar. YMeHbLIeHHE 3aTpaT TPY/a MPH MPOU3BOICTBE MOJIOKA SBJIACTCS aKTYalIbHBIM M TPEOYeT HAydHOTO
000CcHOBaHUS. AKTYaJbHBIM SIBISIETCS BJIMSIHUE KPATHOCTH TOCHHS KOPOB Ha YJIOH B 3aBHCHMOCTH OT YPOBHSI
MPOU3BOAUTENIHLHOCTH. L[eNbi0 MCCIIe/IOBAaHUH SBIACTCS M3y4CHHE PEXKHMOB JIOCHHS KOPOB MPU Pa3IHYHBIX
crnocobax comepkanus. J{ist u3ydeHus nokasarenei Ipou3BOAUTENLHO CTH MPH PA3HBIX PEXKUMAX TOCHHS KOPOB
HAMH BBIOpaHbI CIEYIOUINE MOKA3aTeIN: MPOMOJKUTEBHO CTh JIAKTAI[UH, YOH 33 TOM, MECSIl U CYTKH,
Ka4eCTBEHHBIN COCTaB MOJIOKA, MO JIAHHBIM HCCIIEIOBAHKS HA YIBTPO3BYKOBOM aHasm3arope Mojoka « TOTAL
Ekomilk» [TpoBeneHbI KOHTpOJIBbHBIE JOHKH KOPOB B TEIEHHE YETHIPEX THEH 1O TPEXKPATHON M IBYKPaTHOH CXeMe
JOCHHUS. 3HAYUTENBHOTO BIHMSHUS PEKXUMA JOCHUS HE YCTAHOBIICHO, HO JIydIlnne nokasarenu 3a 2012 ron npu
pexume goenus: yrpo — 7-30, o6em — 13-30, Beuep — 19-30. Pacnipenenenre HagoeHHOTO MOJIOKA 33 CYTKU
cocrasisier: yrpo —45%, 06en — 31%, Beuep — 24%. Hausbictumii ynoit npuxonurcst Ha 3-5 MeCsIII JIaKTaIUy —
12-14 xr MoJioKa, caMblil HU3KHI ToKa3arens 3a 10 Mecs gakraiuu —4-7 Kr MoJioka. 3ydeHo, 4To npu Ha10saM
5-6 TMTPOB MOJIOKA B CyTKH HEOOXOJUMO YETBEPO CYTOK Ui BOCCTAHOBIICHHS HAJIOEB IIOCIE Iepexoa M3
TPEXKpaTHOTO JOCHHUS Ha IBYKpPaTHOE.

Kirouessle ciioBa: Kopossl; Kparso et noenust; [IpogomkurensHO CTh JaKTanuy; YIou

BBEJAEHHUE

B pacnopsiike AHS MOJIOYHBIX MPEANPHUSTHH OCHOBHBIM 3BEHOM, BOKPYT KOTOPOTO OOBIYHO
TPYIIHUPYIOTCS BCE OCTaJIbHBIE MPOLECCHI, SIBIAETCS pekuM HoeHus kopoB (Biteiukuit, B. 2005).
V3menenme pexxuMa 10eHus1, HalpuMep, YMEHBILIEHHE YHCIIa JOCHHS B TEUCHHE CYTOK WM N3MEHEHHE
WHTEPBAJIOB MEXX/y HUIMU TIPH COXPaHEHUH KPaTHOCTH HEMHUHYEMO MPUBEJIET K CMEIICHHIO BO BPEMEH!
JPYTUX TPOU3BOJICTBEHHBIX MPOLIECCOB HAa MoJIouHOH pepme (bormapenko, B.M. 2008).

WuTeHcudukanus mTpou3BOACTBA KUBOTHOBOAYECKOW NMPOAYKIHU TpeOyeT HMCIONIb30BaHUSL
MpOrpecCUBHBIX M MHHOBaIMOHHBIX TexHosoruii (BHTITI-AITK-01.05). YcnoBuem coBpeMeHHOR
TEXHOJIOTHH SIBIIETCS. POCT MPOHU3BOJUTENLHOCTH TPY/IA MPH YBETHYSHUH IPOU3BOACTBA, YIy4llIeHHEe
KauecTBa MPOIYKIINH U BBICOKOH 3 (EKTHBHO CTH HCTIONIL30BaHMs1 SHeproHo cuteneld ([Tonposuid, J1.B.
u 1ap. 2002). ParmoHaqbHO MCTIONB30BaTh MPY MPOM3BOJCTBE MOJIOKA 3aKOHOIATEIIbHYI0 0a3y ¢
NpUMEHEHHEeM 0e30TIaCHBIX TEXHOJIOTHI COlep:KaHusl KOPOB M COOTBETCTBYIOIIUE PEKUMBI IOCHUS,
9TO 00ECIeunBaIOT KaueCTBEHHYIO MPOAYKIHIO.

[NoBeiieHne PHEPTOCOEPEIKEHUSI TPOU3BOACTBA MOJIOKA UMEET TECHYIO CBA3b C YAy4IIEHHEM
HSKOHOMHMYECKHUX MOKa3aTesel MpOnu3BOJUTENLHO CTH TPY/Ia B CETBCKOXO3IHCTBEHHBIX MPEANPUITHIX
MPH BBIMOJHEHUH TPYAOEMKHX MPOLECCOB AOCHHUS KOPOB, pa3faadd KOPMOB, ylaleHHsl HaBO3a B UX
conep>xanuu (lacTpyxkuist, 2009).
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3aMeHa TEXHOJIOTUH JIOCHUS KOPOB, pa3jjayd KOPMOB M ylaJieHHs HaBo3a Ha pepMax o mpoms-
BOJICTBY MOJIOKa TpeOyeT sHeprocOeperaromieil OleHKH, T.e. UCTIOJIb30BaHUE YHEPTOHO CUTENeH, He
TpeOyOIMX 3HAYUTEIBHBIX 3aTpar Tpyaa u cpeacts (Pyban, 0. /1. 2005).

Bebicokwuii yoit KOpoB He BO3MOMKEH Oe3 CKapMITBaHKsL COATAHCHP OBAHHBIX paIoHOB. Ho 310 mpuBouT
K 3HAYMTEITBHBIM 3aTparaM BPeMEeHH OTIeparopa Ipy pa3 iadu KOPMOB )KUBOTHBIM, BBITPY3KH U3 XP aHUJIHII,
3arpy3KH Ha TPAHCIIOPT U HA HETO CPECTBCHHOE 3aKiIaiku B kopmyiku (Demopsika, B.IL 1988).

[oaToMy yMeHbIIIEHHE 3aTpar Tpy/a NPy NPOU3BOACTBE MOJIOKA SIBIISIETCS aKTyaJIbHBIM U TpeOyeT
HAay4HOTO 060 CHOBaHUA. AKTyaIII)HI)IM ABJIACTCA BJIMAHHUEC KPAaTHOCTH AOCHHA KOPOB Ha y[[Oﬁ B
3aBUCUMOCTHU OT YPOBHA IIPONU3BOAUTCIILHOCTH. ]_ICIII)IO I/ICCHC[{OBaHI/Iﬁ ABJIACTCA U3YUCHUC PEIKUMOB
JIOCHUS KOPOB IPH Pa3IMYHbIX CII0 CO0axX COJCPKAHUS.

MATEPHUAJ U METO/bI

HccnenoBanust mpoBeIeHbI TyTEM OLIGHKH BO3MOXHO CTeH NCTIONBb30BaHM MOOMIIBHBIX KOPMOpa3-
JaTYUKOB, MEXAaHHYECKOTO JTOCHHS KOPOB, YOOPKH SKCKPEMEHTOB M YXOJla 338 TEXHOJIOTHYECKUM
obopynoBanueM. PacueTsl 3arpar Tpyaa Uil BBIIOJIHEHHS TPYAOEMKHX MPOLECCOB POM3BOAMINCH
IO CIEAYIOUIUM BapHaHTaM:

— BapuaHT | - MOOWJIbHBIE Pa3/IaTYHKH, JOCHHS B «MOJIOKOTIPOBO», yOOPKH HaBO3a TPAKTOPOM C
(pOHTAIBHBIM TIOTPY3YHKOM;

— BapHaHT 2 - py4YHbIE TENEKKH, J0CHUS B OUIOHBI, YOOPKU HaBO3a CKPEOKOBBIMHU TPAHCTIOPTEPAMH.

YpoBeHb TPONYKTUBHOCTU KOPOB mepBoTenok - 3000 kr MoJioka B roj, IpeaycMaTpuBaeT
HaOJIo/IeHNe 3a TpyNIaMH-aHaIoTaMi KOPOB-TIEPBOTENOK, COJEPKABIINXCS B 00IIEM CTae JOWHBIX
KOpOB, B onibITHOM X03stiicTBe [ICII nirt. CrpmkaBka BunHMIIKOTO paiioHa.

ConeprxaHre KOPOB B XOJIOJHOE BPEMS T0JIa B CTOMIIAX — HA TIPUBSI3H; B O0KCaX, KOMOWHUPOBAHHBIX
OOKcax WM Ha TyOOKOU IMOJICTUIIKE — O€3 MIPHBS3H, a B TEIJIOe BPEeMsi T0/1a Ha BBITY/IbHBIX TIOLIA KaX.
Kopmnenue Tpex pazoBoe npu pasade KOpMOB Mepe]] T0CHHUEM, MacCaX BEIMEHHU 110 6-10 MUHYT BO
Bpems kopmiieHus. [loeHust ¢ momwyok npu (UKCHPOBAHHOM Mojade BOJAbl. YIaJeHHWE HaBO3a
ckpebkoBbM TpaHcnoptepoM tuna TCH. Jloenust B nounbHoe Beapo tuma JJAC-2b. Kopossr
ColepIKarcs B YETBIPEXPSAHOM 3/1aHUH 21 M ITUPHUHBI, KOTOPOE CIIPOEKTHPOBAHO T10 THIIOBOMY IPOEKTY
COIIACHO TEXHOJIOTUY ECKIM TPEeOOBAHUSIM BEIOMCTBEHHBIX HOPM TEXHOJIOTHY ECKOTO POEKTUPOBAHHS
(BHTII-AIIK-01.05).

Jng n3ydeHus mokasaresel MpOW3BOAMTENFHOCTH MPHU Pa3HBIX PEKUMax JOCHHUS KOPOB HaMU
BEIOpaHBI ClEyIONINe MMoKa3areli: NPOJ0JDKUTENBHOCTD JIAKTAIMH, YOH 3a TOA, MECAIl U CYTKH,
Ka4eCTBEHHBIN COCTaB MOJIOKA, 110 JAHHBIM HCCIeJ0OBAaHNS Ha YJIETPO3BYKOBOM aHAJIM3aTOPE MOJIOKa
«TOTAL Ekomilky.

IIpoBeneHbl KOHTPOJIBHBIE JOMKU KOPOB B TEUEHUE YETHIPEX JTHEM 110 TPEXKPATHON U IBYKPAaTHOU
CXeMO# JOeHHus. YCTAaHOBHTH 1IeJIecO00pa3sHOCTh Mepexoaa JOeHUsl KOPOB C TPEXKPaTHOTO Ha
JBYKpaTHOE JI0EHHE MPH Pa3INYHBIX CIIOCO0ax ComepIKaHus.

PE3VIIBTATBI 1 OBCYXJIEHUS

TpexkparHblii pexKUM JIOSHHSI J0 CTAaTOYHO PacIpOCTPaHeH Ha MOJIOYHBIX hepmax. C pU3n0JIOTH-
YECKOW TOYKM 3PEHUS JUIS JKUBOTHBIX B 3TOM Cliydae HauOoJiee ONTHUMAJbHBIM OYIIET PeXKUM C
PaBHOMEPHBIMHU 8-4aCOBBIMH HHTEpBaJaMU MEXIy Nokkoi. OH maéT BO3MOXHOCThH MOJYyYUThH OT
KOPOB TaKyO € [10 YPOBHIO MOJIOYHYIO MPOU3BOAUTEIBHO CTh, KaK U IPU YETHIPEXKPATHOM JI0€HUHU C
HEPaBHOMEPHBIMU UHTEpBajaMu. J[ByKpaTHbIl peXUM JOEHUS KOPOB B TEUEHUE CYTOK IO CIETHEE
BpeMs BCE Yallle PUMEHSETCS BO MHOTUX XO35ICTBAX, a HA MOJIOYHBIX MPEATPUATUAX TP OMBIIILIEHHOTO
THUIA OH SBJISIETCA COCTABHOM YaCThIO TEXHOJIOTHH.

IIpy TakoM HOEHHUHU CYLIECTBEHHO CHWXKAIOTCS 3aTparbl TpyAa AOSPOK, YHOPAJAOYMBAETCS MX
paboumii IeHb U BpeMsI OT/IbIXa, YTO UMEET OIPOMHOE COIMATIbHOE 3HaUeHUEe. B BOTIpOCcax BIUSHUS
JIByX- M TPEXKPATHOTO JIOE€HUS Ha P OlYKTUBHOCTH KOPOB IMPOBEAEHBI MHOTOYHCIICHHBIE HCCIIEA0BAHUS,
KaK B Halllel CTpaHe, Tak u 3a PyOe:KOM.

HccnenoBanus nokas3any, 4TO IPU TPEXKPATHOM JJOCHUM CYTOYHBIE HaJIOM KOPOB YKPAUHCKOU YEPHO-
NECTPON MOJIOYHOM MOPOJLI HA MITOE STHBAPS COCTABWIM B mpeaenax oT 5 mo 15 k. Cpemnss
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MIPOU3BOIUTEIIHHO CTh TI0 KOHTPOJILHOH Ipymie — 6,3 KT MOJIOKa, o IIepBoi rpymme— 8,8 K, 10 BTOPOi
— 11,4 kr u 1o Tperbeit — 13,8 kr (Taom. 1).

Tao6anua 1. Bauauue kpamuocmu 0oeHusi Ha YOOU 6 3a8UCUMOCIU OM CROCOOA COOEPICAHUSL
KOpo8 nepgomenok, ke, n = 40 (M+m)

I'pyrmt kopoB [Tepssiit nens | Bropoit nens | Tperuit aens | YUeTBep 11l 1eHDb Cpennee 3HaueHne
(mo 10 rosoB) 3a TIEpHOJT
CyTOuHBIH yJION MTpU TPEXPa30BOM JOECHUHU 11,01
Tny6oras 8,8+ 0,74 9,1+ 0,73 9,3+ 0,95 9,5+ 0,86 9,17
IMOACTHIIKA
Crotina 10,8+ 0,67 10,8+ 0,61 11,9+ 0,75 11,6+ 0,68 11,27
KoM 0100 Kbl 11,4+ 0,71 11,5+ 0,67 11,7£0,73 11,9+ 0,64 11,62
Bokchl 11,8+ 0,76 11,6+ 0,85 12,0+ 0,82 12,5+0,45 11,97
CyrouHblil yi 0¥ MpH JIB yXPa3oBOM JI0CHHUU 9,14
Tnyboras 7,1+ 0,83 69+ 081 | 7,4+0,82 7,440,71 720
IMOACTHIIKA
Crotina 8,6+ 0,65 8.8+ 0,54 8,9+ 0,59 92+ 0,46 8,87
Kom 06100 kebl 9,3+ 0,71 9,7+ 0,72 9,6+ 0,64 10,2+ 0,37 9,70
Boxchl 10,3+ 0,85 10,5+ 0,79 11,1£0,61 11,4+ 0,45 10,82

W3 Tabnuikl 1 BUIHO, YTO PE3YJBTaThl CYIIECTBEHHO OTIMYAIOTCS 32 CPEIHUM KOJNYECTBOM
MoJIoKa ipu TpexkparHoM noernu — 11,01 xr, uto Ha 1,87 xr unmn 17% GoJblie ueM npu IBYKPaTHOM.
[pu pazmmuHkIX criocobax coeprkanus Hanooee 3PPEKTUBHBIM SBJISECTCS OSCIPUBSI3HOE COJICPKAHUES
B OOKcax, HanMeHee Y PEKTHBHBIM - OECIIPUBSII3HOE CO/IepIKaHue Ha TIyOOKOH MOACTHIIKE.

HccnenoBanus NOKa3bIBAIOT, YTO JIAKTAIIMOHHAS KPUBAs 110 TOJaM MCCIIC0BaHUI HEU3MEHSIETCS,
HO HaWBBICIIMH y0H, KOTOPBIN MPUXOAUTCS HA 3-5 MeCsIIbl TaKTaluy B nipezenax 12-14 xr mosioka,
caMbIil HU3KHIT oka3areib 3a 10 Mecsy takTamuu — 4-7 KT MOJIOKA.

W3 ucnenoBanuii BUHO TIOCTEIICHHBIN POCT MOKa3aTeNel coaepxkanus sxupa u oenka. 3a 2010 rox
conepkanue xupa ysemumumwiock Ha 0,08% - 2,29%, 3a 2012 rox Ha 0,11% - 3,15%. Conepxanue
Oexnka 3a 2010 rox - Ha 0,08%, 3a 2012 rox - Ha 0,10%.

Ha ocHoBe npoBeIeHHBIX HCCIISI0BAHUI MOJIOUHOM MPOIYKTUBHOCTH IPYII IEPBOTENOK MO TO1aX
MPUBEIICHBI B TA0JMIIE 2.

CrnenoBaTenbHO, ONTHUMAIBHBIN PEXXUM ISl TOCHUS MEPBOTENOK, mpuBeneHHBbIH 3a 2012 ros.
CpenunerooBoit ynoit yBenuumics Ha 86 kr win 2,7% mo cpaBuenuro ¢ 2008 rogom u Ha 128 kr win

Ta6muna 2. [Tokazamenu MOAOUHOU NPOOYKMUBHOCMU NEPEOMENOK HPU PAZHBIX PENCUMAX
ooenus, n = 15, M+m

ITokasaTenn Tonbl
2008 2010 2012
Pexum moenus, rom;
- yTpo 7-00 6-30 7-30
- oben 13-00 12-30 13-30
- BEuep 19-00 18-30 19-30
ITpoa o KUTETLHOCTD JaKTaIUK, JTHE I 282+2,06 290+2,68 299+1,75
CpeaHeronoBou ymoi, Kr 3131+46,08 |3089+55,33 |3217448,19
CpeaHecyrOuHbIi 10 3a JTaKTalMIO, KT 104440,79 110,3+091 10,72+0,82
CpeaHeronoBoH moKasat ellb COJIep>KaHU S )KUpa B MOJIOKeE, % 349+0,01 3,57£0,03 3,60+£0,02
KomuuectBO %upa, KT 109,24 110,27 115,81
KomiuecTBO MosTOKa 0a3 MCH OH YKHUPH OCT M, KT' 3212 3243 3406
CpeaHEero1oBoe ¢ oiepxk anue oeaxa, % 3,12 3,20 3,22
KomunuectBO O€nka, Kr 97,65 98,84 103,90
V noii 3a OITUM aJIBHBIH M eC ST JIAKTAIIAH, KI: 13,7 13,8 14,1
- yTpo 6,1 6,1 6,3
- _oben 43 4.4 4,4
- Beuep 33 3,3 3.4
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4,0% mo cpaBuenuto ¢ 2010 romom. KommuecTBo xupa 1mo rogam MOCTENEHHO YBEIUYHMBACTCS Ha
1,03 xr i 0,9% 3a 2010 roq u Ha 6,57 xr win 6,0% 3a 2012 ron. KoanuecTBo Oenka Takxke
yBenmuuuBaercs Ha 1,19 kr wim 1,3% u Ha 6,25 kr win 6,4%.

CrietoBartesbHO, py MeHbIteM Hajtoe 3a 2010 rox nostydaem OOJIBIIHNIA BHIXOI MOJIOYHOTO XKHUpa 1 OeNKa
3a CYET BBICIIETO POLICHTA 110 COZIEPKAHHIO )KHpa 1 OeJIKa B MOJIOKE TIEPBOTENIOK YKPaUHCKOH YepHO-TIECTPOi
MOJIOUHOH TIOpo1TbL. KoJmiecTBo Mosioka 6a3ucHOM K UPHO CTH — 3,4% TaKoKe yBEITMYUBACTCS TI0 TOJIAM.

Pacnipenenenue cpeiHero ynos MoOJoka B CyTKH, coctaBmio 45% MoJioka 3a yrpo, 31% 3a o6en
u 24% NHEBHOM YIOM.

OmHOBpEMEHHO ¢ BHEJPEHHEM MEXaHH3UPOBAHHOM pa3aadyu KOPMOB LieJIecO00pa3HO B KOPOBHHUKAX
Ha 200 ToJI0B BMECTO JJO€HHs B OWIOHBI MPUMEHSI Th MOJIOKOTIPOBOJ, YTO TIOBBIIACT TPOU3BOUTEBEHOCT
TpyIanpH JOSHUM KOPOB. be3 NOBBIIIeHNS YI0EB KOPOB 3a CUET MOJHOIICHHOTO KOPMJICHHS, TeHETHYIE CKHX
3aJ1aTKOB, KOM(OPTHBIX YCJIOBUI KOPMIICHHS IPUMEHEHHSI BBICOKOA (P(PEKTUBHBIX JOMIHHBIX MEXaHU3MOB
He 1iesiecoo0pa3Ho. BHepenre MexaHn3aluy pasiadr KOpMOB M JJOGHHUS B «MOJIOKOIIPOBO/ Harpy3Ka
Ha OfHY A0pKy noseneHo a0 S50-60 kopoB. KoMmIutekcHO mosy4deHsl JaHHBIE TIO 3aTparaM Tpyaa 10
BHEJPEHHUS U MOCJIe BHEIPEHHUS CXEM MEXaHW3alliH, TIPUBEICHBI B Ta0MHIIE 3.

Taéauua 3. 3ampamer mpyoa Ha 00HY KOPOBY 6 CYmMKU U HA Npousgoocmeo 1 y moioxka npu
PA3IUYHBIX 6UOAX MeXaHusayuu pabom (yen.-u)

CpencrBa MexaHu3anuu padboT
ITokazaTenu
Bapuant 1* | Bapuant 2**
Kopmienue 1,83 8,59
B TOM YHCJIE: TTOABO3 KOPMOB 0,14 2,36
pa3ziaya KOpMOB 1,31 5,37
Jpyrue pado 1ol 0,38 0,86
Joenus u nepBuuHas odpa 60TKa MOTOKa 4,58 7,59
MpbITbe 1oCy /ibl 0,78 1,54
Y 6opkr HaBO3a 1 BHECCHUSI 11O ICTUIKH 0,95 3,17
OO6cnyKXMBaH M€ MO JICOOHBI X TTOMEIIEH Uit 0,30 0,36
UncTka KOpoB 0,63 0,63
Pa3unie paboTsl 1,15 0,50
3arpatel Tpyaa Ha 1 11 MoJioka ripu cpegueM Hagou 3000 xr ot
2,95 5,75
KOPOBBI 32 101, (den.-u)

[Mpumedanue: * - MOOMIIbHBIE pa3/IaTYHKH, JOEHHS B MOJIOKOTIPOBOJ, YOOPKH HaBO3a TPAKTOPOM € PPOHTAIHLHBIM
MOTPY3YUKOM ** - pydqHBIE TENEKKH, IOCHUsI B OMJOHBI, yOOPKH HaBO3a CKPEOKOBBIM TPAHCIOPTEPAMH.

Takum 00pa3oM, BHEAPEHNUE KOMIUICKCHO I MEXaHU3aIluH IPOU3BOJICTBEHHBIX IIPOIIECCOB TI03BOJISET
CHU3UTH 3aTparhl TPy/a Ha MPOU3BOJCTBO | I MOJIOKA TIOYTH BABOE M ATUM 3HAUUTEIHHO MOBLICUTH
MPOM3BOUTEIBHO CTh TPy Ha BCeX (pepMax 1o MpOU3BOJCTBY MOJIOKA.

BbIBO/IbI

CpencrtBa MexaHM3alUK TPYIOEMKHX MPOIECCOB IEIeCO00Pa3HO MCIOJIB30BATh B KOMILIEKCE:
pasnada KOpMOB, yAaJleHHs] HABO3a M MEXaHU3AIHs JOEHUS KOPOB, YTO TI03BOJISIET YMEHBILIUTE 3aTPaThl
Tpyaa 10 2,95 yen.-4 Ha 1 11 MoJIoKa.

3HAYUTENBHOTO BIMSAHUS PEKMMa JTOCHHS HE YyCTAaHOBJIEHO, HO JIydIlne rnokasarenu 3a 2012 rox
npH pexxume noenust: yrpo — 7-30, o6ex — 13-30, Beuep — 19-30. Pacnipenenenne Halo€HHOTO MOJIOKa
3a CYTKM cocraBisier: yrpo — 45%, oben — 31%, Beuep — 24%.

CpenneronoBoil ynoii 3a 2012 roy yBenuuuBaercs Ha 86 Kr wi 2,7% no cpasHenuto ¢ 2008 ronom
u Ha 128 xr wiu 4,0% mo cpaBuenuio ¢ 2010 rogom.

HauBpiciuit yno#t npuxoautcs Ha 3-5 mecsn naktaimu — 12-14 kr MOJ0Ka, caMbIii HU3KHUU
noxasatesnb 3a 10 Mecsn gakTanuu — 4-7 Kr MOJIOKa.

W3ydyeHo, 4To mpu HagosM 5-6 TMUTPOB MOJIOKA B CYTKH HEOOXOAMMO YETBEPO CYTOK IS
BOCCTAaHOBJICHUS HaJJOEB MO CJIe TIepexo/ia U3 TPEXKPATHOTO I0SHHUS Ha ABYKPATHOE.
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LlenecooOpa3HO OLICHUBATH KOPOB 32 (PU3HUOTOTHYECKOI €MKOCTBIO MOJIOUHOH JKENIEe3bl.
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BIUAHUE XINMOPUOA KAOMUA HA YPOBEHb
NMPOMEXYTOUYHbLIX U KOHEYHbLIX MNMPOAYKTOB
NMEPEKUCHOIO OKUCIIEHUA nNUNnnooB B KPOBU BblIYKOB

b.B. I'YThIH
JIb6806CKUL HAYUOHALHBILL YHUBEPCUMEN 8eMEPUHAPHOU MeouyuHbl u buomexronro2uii umenu C.3.
Iocuyroeo, 2. JIveos, Yepauna

Abstract. Based on numerous clinical and experimental investigations, the important role of lipid peroxidation
(LP) in the development of manytoxicoses has proved in recent years. Environmental cadmium pollution and its
negative effect on animals, especially on young cattle, are the reasons why the problem of studying the
cadmium toxicosis pathogenesis in farm animals appears to be particularly topical. The aim of our research was
to determine the effect of cadmium chloride in toxic doses of 0.02 and 0.03 mg/kg of body weight on the level of
intermediate and end LP products in the blood of young cattle. Feeding cadmium chloride-supplemented diets to
bull calves led to the increased concentrations of LP products: malonic dialdehyde (MDA) and dienic conjugates
(DC). On the twenty-fourth day of the experiment the DC level was by33%, and the MDA level — by 28% higher as
compared to the control group. The identified changes ofthe MDA and DC levels in the blood serum of experimental
animals was probablydue to the fact that the toxic effect of cadmium promotes changes in steady-state concentrations
of radical metabolites O,”, ‘OH, HO,", which, in their turn, initiate LP processes. The concentration of radical
metabolites increased after feeding animals with cadmium chloride. Based on the research results, we can conclude
that the LP intensity changes when animals are fed with cadmium in different doses and it also depends on the
length of time that has passed after the feeding.

Key words: Calves; Cadmium chloride; Toxicity; Lipid peroxidation; Malondialdehyde; Diene conjugates

Pedepar B nocnenue roapl, Ha OCHOBE MHOTOUHCIICHHBIX KJIMHHKO-OKCIIEPUMEHTAIIBHBIX HUCCIIEI0BaHH,
YCTAaHOBJICHA BKHAS POJIb EPEKUCHOTO oKucyeHust munoB ([1OJT) B pasBUTHM MHOTMX TOKCHKO30B. 3ar pi3HEeHHOCTh
OKPYXKAIOIICH CPe/Ibl KIMHUEM U €r0 HEraTUBHOE BIMSTHUE HA O PraHi3M KMBOTHBIX, 0COOCHHO MOJIOIHSIKA KPYITHOTO
pOTaToTO CKOT4, JIENAOT POOTeMY U3YUeHHS MATOT eHe3a KAIMUEBOTO TOKCHKO3a Y CeJTh CKOX0 3 ICTBEHHBIX YKHBOTHBIX
0COOCHHO aKkTyanbHOM. [[eh10 HAIMX HCCIIeI0BaHMI OBUIO YCTAHOBUTH BITUSTHUC XJIOPHU/IA KAJIMHUS B TOKCHICCKIX
no3ax 0,021 0,03 Mr/kr Macchl Tena Ha ypoBEHb MPOMEXKYTOUHBIX M KOHEUHBIX MpotykToB [TOJI kpoBr MomogHsIKa
KPYITHOTO poraroro ckota. CkapMmiMBaHHE ObIYKAM C KOPMOM XJIOPHIA KaJMHs MPUBEJIO K BO3PACTAHHUIO
koHIeHTparuu poayktoB [TOJI: manonoBoro muansaeruna (MJIA) u mueHoBBIX KOHBIOTaTOB ([IK). Ha nBanmars
YETBEPTHIE CYTKH OITbITA YPOBEHb THCHOBBIX KOHBIOTaTOB OBbLT BBILIE OTHO CUTEIBHO KOHTPOIBLHOMN IPYITITHI )KHBOTHBIX
Ha 33%, a MasloHOBOTO AuanbAeruaa — Ha 28%. Bo3MoskHo, ycraHOBIEeHHBIe 3MeHeHust ypoBHI MJIA u JIK B
CBHIBOPOTKE KPOBH OIBITHBIX JKMBOTHBIX OOYCJIOBJICHBI TEM, YTO TOKCHUECKOE JICHCTBHE KaJMHs CIIOCOOCTBYET
M3MEHEHUIO CTAIMOHAPHBIX KOHIEHTPaIMi pajuKanbHbIX MeradonuToB O, ", "OH, HO, ", koTopble B CBOO 04epenb
HHHUIAUPYIOT MPOIECCHI MEPEKUCHOTO OKHCIICHUS TUIUI0B. [1ocie CKapMITMBaHUS KUBOTHBIM XJIOPUIA KaJMHS,
BO3PACTACT KOHIICHTPAIIHS PATHKATLHBIX META00ITUTOB. VICXO/IsT M3 pe3yIbTaroB HCCIIEIOBAHUI MbI MPHUIILTA K BHIBOLLY,
YTO HHTCHCHBHOCTB MEPEKICHOTO OKHCIICHHS JINTTH/IOB M3MEHSIETCS MPH CKAPMIINBAHHH KaJIMHSI B PA3THYHBIX JI03aX
1 OT BPEMEHH, TPOLIENIET0 MOCTIe CKAPMINBAHHUS €T0 UCCIIEI0BATENECKIM ObIUKaM.

KuroueBnie cioBa: Tensta; Xnopun kaamusi; TokcnaHO cTh; [lepekrcHoe oKucienre Tunu10B8; MajaoHOBbIH
JUaThAeru; JJMeHOBble KOHBIOTAThI

BBEJAEHHUE

Ha ceropnsiiamii IeHh HAKOITUIIO Ch OOJTBIIIOE KOJMYECTBO COOOIICHMUI O BKHOW POJIU TIEPEKUCHOTO
oxucienus mununoB ([10J]) B pa3BUTHH MHOTHX TOKCHKO30B.

[OJI siBsiercs omHOW M3 (opM TKaHEBOTO ABIXaHWS. JTOT MPOLECC CBOMCTBEH HOPMAaJbHBIM
TKaHsIM ¥ TIPOUCXOJINT, KaK MPABHUIIO, B JIUMHIHBIX MEMOPaHHBIX CTPYKTYpax U B Ipoliecce 0OHOBJICHHUS
pu O¥o cHHTE3¢ OOJIBIIMHCTBA TOPMOHOB (AOparamoBuy, O.0. Tain. 2000.; Ocunos, A.V., A3uzoBa,
O.A., Bnagumupos, 10.A. 1990).

[NoBbIIeHHE aKTUBHOCTH MPOLECCOB CBOOOIHOPAANKAIBHOTO OKUCICHUS B (PU3HOJIOTHYECKUX
YCIOBUSX paccMaTpHBaeTcs Kak aJalTallMOHHAs peaklys OpraHu3Ma Ha JIEWCTBHE CTPECCOBBIX
(axTOpOB H, B TOM YHCJIe, Ha AelicTBre Kaamusi. Upesmepnas aktuBaius [10J] HapymaeT cTpyKTypbl
MeMOpaH JIMIUIHBIX 000JI04eK U ToKcnueckoe nercreue Ha Tkanu ([yruii, b.B. 2012.). Hacrymaer
YCHIIGHHBIA JM3UC OMOJNOTHYECKUX CTPYKTYpP, OKUCICHUS CYIb(THAPHIBHBIX TPYNN OENKOB,
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Pa3BHUBAOTCA CTPYKTYPHBIE U3MEHECHUS U NOPAXKEHUSI CEPACUHO-COCYIUCTON CHUCTEMBI, JIETKHX,
MUIIEBAPUTEILHOTO KaHaJA.

HHTeHcnpukanmio nepeKUuCHOTo OKUCICHHS JIMTHIOB OOJIBIIMHCTBO aBTOPOB PaCCMaTPUBAIOT KakK
OJIMH U3 YHHBEPCATbHBIX MEXaHU3MOB JI€30PTaHU3AIMH CTPYKTYPHO-(QYHKIMOHAIBHOM IETOCTHOCTH
pa3nmuuHbIX Ononornueckux cyocrparoB. [lepsuunas aktuauus [10J1 curHanmszupyer opraHuzmy
00 omacHOCTH. 3arpsI3HEHHOCTh OKPY>KarOIel Cpe/Ibl KaIMHEM H €T0 HEraTUBHOE BIIMSHUE HAa OPTaHH3M
KHBOTHBIX, 0 COOCHHO MOJIOIHSIKA KPYITHOTO POTaToro CKOTa, AENaloT MpoiIeMy H3yUeHHs ITaroreHe3a
KaJMHEBOTO TOKCHKO3a Y CEJIbCKOX03SMCTBEHHBIX YKUBOTHBIX, 0 COOCHHO akTyansbHOH. [loaToMy Hamm
UccIe0BaHus OBUTM HaTpaBJIeHBI Ha YIIyOlIeHHOE M3y4YeHHE MaToreHe3a KaJIMUEBOTO TOKCHKO3a Y
MOJIOJIHSIKA KPYITHOTO POTaToro CKOTa, KOTOPHIE UMEIOT BAXKHOE TPAKTUYECKOE 3HAUCHUE.

Lenpro HamIMX MCCIIEAOBAHUE OBIIO YCTAHOBUTH BIIMSHUE Xyopuaa kaamus B go3ax 0,02 u 0,03
MI/KT Macchl TeJla Ha YPOBEHb MPOMEXKYTOUHBIX M KOHEYHBIX MPOIYKTOB MEPEKUCHOTO OKUCICHUS
JIMIIUJIOB B KPOBU MOJIOJIHSIKA KPYITHOTO POTaToOro CKOTA.

MATEPHUAJ U METO/bI

OMBITHI MPOBOAWIMCH HA ObIYKAX MIECTUMECAYHOTO BO3pacTa, CPOPMHUPOBAHHBIC B 3 TPYIIIIBI IO 5
JKUBOTHBIX B KaXKJIOHU:

1 rpymnma - KOHTPOJIbHAS, OBIYKH HAXOIWIIUCH HA OOBIYHOM palMoOHE COTIacCHO HopMaMm Bura;

2 rpyrmma - uccieaoBarenbekas 1, OblukaM cKapMIIMBAIK ¢ KOpMOM XJopua kaamus B no3e 0,02
Mmr / KI" MacCChbI T€Jia ) KUBOTHOTI'O,

3 rpymma - ucciaeaoBarenbckas 2, ObluKaM CKapMITMBAII ¢ KOPMOM xJyiopu kKaamus B no3e 0,03
MT / KT MacChl Te€Jia JKUBOTHOTO.

KpoBb 151 ananmza Opau u3 sipeMHO# BeHbl Ha 1, 8, 16, 24 u 30 cyTKH nocIie CKapMIMBaHUS XJIOpHIa
KaaMusi. YpOBEeHb MajioHOBOTO jauaibaeruaa (MIA) ompenensiu o meroay E.H. KopoOelinukosa
(1989), ypoensb aueHoBbIX KoHBOraToB (JIK) onpenensum o merony W.[1. Cransroii (1977).

PE3VJIBTATBI 1 OBCYXJIEHUS
Brsinue kagmus Ha ypOBEHb MaJIOHOBOTO JTUAITBICTH/IA M TUEHOBBIX KOHBIOTATOB B KPOBH OBIMKOB

MpUBEICHBI B Tabuimax 1 u 2.

Taonuma 1. Vposenv manonosozo ouanvoecuda 6 cbleopomke Kposu ObIuKO8 npu
XPOHUHECKOM Kaomuesom moxcukose, (M £ m, n = 5)

Hoxasarem CpencrBa MexaHu3anuu padboT
Bapuant 1* | Bapuant 2**
Kopmienue 1,83 8,59
B TOM YHCJIE: TTOABO3 KOPMOB 0,14 2,36
pa3ziaua KOpMOB 1,31 5,37
Jpyrue pado 1ol 0,38 0,86
Joenus u nepBuuHas odpa 60TKa MOTOKa 4,58 7,59
MpbITbe 1oCy /bl 0,78 1,54
Y 0opkr HaBO3a U BHECCHUSI IO ICTUIIKH 0,95 3,17
OO6cnyXMBaH He MO JICOOHBI X TTOMEIIEH Ui 0,30 0,36
UuncTka KOpoB 0,63 0,63
Pa3unie paboTsl 1,15 0,50
3arpatel Tpyaa Ha 1 11 MoJioka ripu cpegueM Hagou 3000 xr ot 295 575
KOPOBBI 32 101, (den.-u) ’ ’

CreneHb BEPOSITHOCTH 10 CPABHEHHIO € IaHHBIMU KOHTPOJIbHOH rpymmbl—P<0,05-%, P>0,01-**

Ipu cxkapmnuBanum Obrdkam xyopuaa kaamus B 1o3e 0,02 Mr / Kr Macchl Tela KUBOTHOTO, B
MepBbIe CyTKU OIBITA YPOBEHb NPOMEKYTOUHBIX U KOHEUHBIX MPOAYKTOB MEPEKUCHOTO OKUCIICHUS,
OTHO CUTENTLHO OBIYKOB KOHTPOJIBHOM MDY, HE3HAYUTENTHHO MIOBBICHIICS, 8 Ha BOCbMBIE CYTKH OIIBITA,
ypoBerb MJIA, coorBetcTBeHHO, coctaBmi 0,251 + 0,009 MkMoiw/J1, uTo Ha 6% O0JIbIIIe, OTHOCUTEIIEHO
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KOHTPOJIEHOW TPYTIIBI )KUBOTHBIX, a ypoBeHb JIK coctaBmi 6,75 + 0,15 MKMOJIB/J, T.€. TOBBICHIICS HA
17,5% 110 OTHOIIIEHHIO K KOHTPOJTIO.

Ha mectHannareie ¥ 1BaANATh YETBEPTHIE CYTKH YPOBEHb MPOAYKTOB MEPEKHCHOTO OKUCICHUS
o (MJIA u JIK) npogospkan Bo3pactarh U cocTaBmi, cootBercTBeHHO MJIA 0,278 + 0,008 -
0,281 £ 0, 009 mxmonb/n u JIK - 7,07 £ 0,19 - 7,23 + 0,15 MmxmoJis/i1. Ha Tpuatateie CyTKu YpOBEHb
MJIA u IK 051 BBICOKHM, TJI€ OTHO CUTETBHO BEJIMYNH KOHTPOJILHOH IPYIITBI )KHBOTHBIX OH BO3POC,
COOTBETCTBEHHO, Ha 22 u 28%.

Ipu cxkapmnuBanum Obrdkam xyopuaa kaamus B 1o3e 0,03 Mr / Kr Macchl Tela KUBOTHOTO, B
MepBbIe CYTKH OMBITa YPOBEHb MPOAYKTOB MEPEKHUCHOTO OKUCICHHS, OTHOCHTEIBFHO OBIYKOB
KOHTPOJILHOM Tpymbl, moBbicuics, MJIA Ha 2,6% u 'K Ha 4,3%.

Ha BoceMbIe cyTku ormbita, ypoBerb MJIA cootBerctBenHo coctaBui 0,263 + 0,010 MkMoJIB/I,
gyT0 Ha 11,4% GoJIbIIe, OTHO CHTENHFHO KOHTPOJILHOW IPYIIIBI )KUBOTHEIX, a ypoBeHb JIK cocrasuin 6,81
+ 0,20 MKMOJIB/JI, T.€. TOBBICKIICS Ha 18,6% 110 OTHONICHHUIO K KOHTPOJIIO.

Ha mectHanareie CyTKi ypoBEeHb MPOAYKTOB NepeKUCcHOTO okucienus numunoB (MJA u K)
CHOBa IPOJI0JDKAJ BO3pacTark U cocraBmim cootBercTBeHHO 0,283 = 0,011 u 7,14 + 0,20 MKMOJIB/II.
Ha nBanuats yetBepThie cyTku omnbiTa, ypoBeHb MJIA u JIK cocraBmsanu coorBercTBeHHO 0,285 +
0,009 1 7,31 £ 0,21 MKMOJIB/IL.

Ha tpunnareie cytku ypoBenb MJIA u JIK ObUT BBICOKHM, TJIe COOTBETCTBEHHO cocTaBmi (0,295 +
0,009 (MIIA) u 7,53 £+ 0,25 mxmouts/1 (AK). To ectb, noBsicwics cootBeTcTBeHHO MIIA Ha 25% u
I'K na 30,7% mo cpaBHEHHIO ¢ ObIMKaMH KOHTPOJIBHOU TPYIIIBI )KUBOTHBIX.

Tabmuma 2. Yposenuv Ouenosvix KoHbio2amos 8 CblOPOmMKe KPOBU OblUKO8 NpU XPOHUUECKOM
Kaomuesom mokcuxoze, (M = m, n = 5)

J{ueHoBble KOHBIOTAThI (MKMOJIb/J1)
Bpems uccienoBanus KpoBu
(cyToK) I'pynmbl 5K MBOTHBIX
KoHTpoabHa HccaenoBareabckas 1 HccaenoBaTeabckas 2

HcxopHbie TaHHbBIC 5,75+£0,16 5,74+0,14 5,73+0,15
IepBas 5,78+0,15 5,97+0,20 6,03+0,25*
Bocemast 5,74+0,17 6,75+0,1 5%* 6,8 14+0,20%*
[TecTHamaras 5,79+0,15 7,02+0,1 9** 7,1440,20%*
JIBasiars yerBepras 5,73+0,16 7,23+0,1 5%* 73140,21%*
Tpunuatas 5,76+0,17 7,39+0,1 8** 7.53+0,25%*

CreneHb BEPOSITHOCTH 10 CPABHEHHIO € IaHHBIMU KOHTPOJIbHOH rpymmbl—P<0,05-%, P>0,01-**

B nanpHeliemM ypoBeHb NMPOMEXKYTOUHBIX U KOHEUHBIX NMPOAYKTOB MEPEKHCHOTO OKHCICHHUS
JIMIAZIOB MTPOJI0JDKANT BO3PACTaTh, U HA IIECTHAANATRIC CyTKH, cocTaBi JIK 7,39 = 0,30 MkMoJb/1, a
MJIA 0,289 + 0,009 mxmozb/n. Ha nBaguarh 4erBepThie CyTKH ombITa ypoBeHb JIK cram Bbime
OTHOCHUTEJIFHO KOHTPOJIBHOM IPpYIIbBI AKUBOTHBIX Ha 33%, a MJIA - Ha 28%.

Bo3morkHo, yctanoBieHbl m3MeHeHus ypoBHI MJIA u JIK B CHIBOPOTKE KPOBH OIBITHBIX KUBOTHBIX
00YCIIOBIIEHBI TEM, YTO TOKCHYECKOE JICHCTBUE KAJMHS CIIOCOOCTBYET H3MEHEHHIO CTAIllMOHAPHBIX
KOHLEHTPALM paJiuKalbHbIX MeTaboauToB O,, 'OH, HO,", KOTOpBIE B CBOIO OYEPEb MHULMUPYIOT
MIPOIIECCHl MEPEKUCHOTO OKUCIIEHHUs IUnuI0B. [locie ckapMiInBaHus )KMBOTHBIM XJIOpHJA KaJIMHUs,
BO3pacTaeT KOHICHTPAIHs PaJUKaIbHBIX MeTaO0MMTOB. Mcxo/s 13 pe3ylsTaroB HCCIeTOBaHUH, MBI
MPUIUIH K BBIBOJY, YTO MHTEHCUBHOCTbH NMEPEKMCHOTO OKHUCIEHUS JHUMHUIO0B H3MEHSAETCS MpHU
CKapMJIMBAaHUM KaJIMUS B pa3JIMYHBIX 033X, M OT BPEMEHH, MPOLIEANIEro Nocje CKapMINBaHHs €T0
HCCIIEI0BATEIbCKUM OBIUKaAM.

BbIBO/IbI

1. CkapmirBaHue ObIYKaM ¢ KOPMOM XJIOpHJA KaaMus B Tokcuueckux jo3ax (0,02-0,03 mr/kr
Macchl Tenia), TIPUBEN0 K BO3PACTaHWIO KOHIEHTPAIUH NPOMEKYTOYHBIX M KOHEYHBIX MPOIYKTOB
MEPEKUCHOTO OKUCIICHHUS IMMTUIO0B (MAIIOHOBOTO AMATbACTH/A U TUEHOBBIX KOHBIOTATOB).

2. CkapMmJrBaHue ObIYKaM ¢ KOpMOM XJlopuaa kaamus B go3e 0,03 MI/Kr Macchbl Telna, IpUBEIo K
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BEPOSITHOMY POCTY YPOBHS MAJOHOBOTO JIUANIBACTHIA U JUCHOBBIX KOHBIOTATOB B KPOBH OBIYKOB,
YeM CKapMJIMBaHUE XJopuaa kagmus B qo3e 0,02 Mr/kr Macchl Tena.

3. Ha Tpuanarbeie CyTKH OIbITa YPOBEHD MPOMEKYTOYHBIX ¥ KOHEUHBIX IMPOJYKTOB MEPEKHUCHOTO
OKUCJICHHS JIMIIHJIOB B KPOBH TIOIOTBITHBIX OBIYKOB ObLIT BEICOKKM.
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MOP®OBUNOXUMUYHECKUE MNMOKA3ATEJIN KPOBU U
AKTUBHOCTb ®EPMEHTOB OBMEHA YIJTIEBOOOB B
TKAHAX KOPOB MPU AHTPOMONEHHOWU HAIPY3KE

Bacunuit BYIIAK, Anna BYI[AK
JIb606CKUII HAYUOHAILHBLI YHUBEPCUMEN 6 IMEPUHAPHOU MEOUYUHDL U
ouomexnonoeuu umenu C.3.1ocuyrozo, 2. JIvos, Yxpauna

Abstract. The aim of our research was to study the dynamics of blood morphological and biochemical
characteristics, as well as the activity of carbohydrate metabolism enzymes in the tissues of cows that are
exploited in a biogeochemical area with elevated concentrations of heavy metals in water and feeds, on the
background of the use of zeolite as a feed additive. The findings from this study demonstrate that heavy metals,
which penetrate into the body of cows with the feeds, affect the enzyme activity of different animal organs
differently. The enzymes located in the liver are inhibited most, and those located in the skeletal muscles are
inhibited least. The use of zeolite flour as a feed additive for 180 days had a positive effect on blood haematological
parameters and carbohydrate metabolism in the organs of cows, as manifested by the recovery of the activity of
certain carbohydrate metabolism enzymes. Thus, lactate dehydrogenase activity was recovered most of all with
the total percentageof 50.0% (liver - 28.6%, heart muscle - 12.5% and skeletal muscle - 8.9%).

Key words: Cows; Heavy metals; Zeolite; Blood; Enzyme activity; Carbohydrate metabolism

Pedepat Lenso Hammx nccnenoBaHuii ObUIO M3YIUTh TUHAMHUKY MO P OOHOXMMHYECKHX TIOKa3areseld KpOBU 1
aKTUBHO CTh (h)epMEHTOB 0OMEHa YIIIeBOIOB B TKAHSIX KOPOB, KOTOPBIE AKCIUTYaTHPYFOTCS B OMOT €OXHMHYE CKOM 30HE C
TOBBILICHHBIM COJICPKaHUEM TSDKEITBIX METAJITOB B BOJIC M KOPMOBOM pallHOHE, Ha () OHE UCTIOJIh30 BaHHS 1ICOIUTA KaK
KOpMOBO# 100aBKH. McClenoBaHUsMH YCTAaHOBJICHO, YTO TSDKEBIE METAIUIbI, KOTOPBIC ¢ KOPMAMH MOCTYIAIOT B
OpraH3M KOPOB, HEOTMHAKOBO BITHSIFOT HA AKTHBHO CTH H3y4aeMbIX (DePMEHTOB Pa3/InIHbIX O PraHoB }KUBOTHBIX. Bosee
BCEro MHIHOUPYIOTCS () EPMEHTBI, IOKATH30BAHHBIC B [ICUCHH, & HANMEHBIIIEE - B CKEJICTHBIX MbIIIAX. CKapMITMBaHKE
LIE0JIMTOBOM MYKH B Ka4eCTBE KOpMOBOH1 100aBKH B TedeHre 180 aHel OiraronpusTHO BIMAIIO Ha T€MaroJIoTHaecKue
MOKAa3areyi KPOBH M Ha META00JIM3M YITICBOJIOB B OpraHax KopoB, UTO MPOSIBISLIOCH B BOCCTAHOBJICHUH aKTHBHO CTH
OT/IENBHBIX (HePMEHTOB YIIIEBOMHOTO 0OMeHa. Tak, 60Jiee BCero BOCCTAHABINBAJIACH AKTHBHOCTh JIAKTATICI U IPOT €HA3bI
¢ cymmapHBIM ripotieHToM 50,0% (Tiedens - 28,6%; cepreunast Mbinma - 12,5% u ckenetHas Mpitmia - 8,9%).

KnroueBnie ciioBa: Kopossr; Tsnkensie Metauibt; Leonur; Kpoeb; DepMeHTHAS aKTUBHO CTh; YITICBOTHBINM OOMEH

BBEJAEHHUE

CoBpeMeHHOE COCTOSTHHE CEIbCKOX03HCTBEHHOTO MPOU3BOJICTBA HAXOAUTCSA B YCIOBHAX POCTa
TEXHOTEHHOH Harpy3KH Ha OKPY>KAIOIIYIO CPEy.

AHTpoTnOTeHHAasT JeITeNbHOCTh COMPOBOXKIACTCS PACCEHBAHUEM 3HAYMTEIBHOTO KOJHMYECTBA
XHUMHUYECKHX DJIEMEHTOB, BOBJICUEHHBIX B MHTpalMOHHBIE Tpolrieccobl. Ocobasi posib cpeau HUX
MPHUHAJICKHUT TSHKETBIM MeTailaM, KOTOPBIE SIBISIIOTCSI BHICOKOTOKCHYHBIMH M MOTYT BIIMSTH Ha
JKUBBIC OPTAaHU3MBI Jlaxke B Malibix KoHueHTpaiusax (Bmagumiesa, T.M, Ycnenckas, 10.A. 2002).
Tsokenple MeTauibl HE TOJIBKO CHIDKAIOT OHMOJOTHYECKYIO IIEHHOCTh KOPMOB, HO M MPUBOIAT K
M0 CTENICHHOMY HAaKOTIJICHHIO TOKCHKAHTOB B TKAHSX OPTaHU3Ma )KUBOTHBIX, YTO SIBIISICTCS IPUUUHON
OCTPBIX M XpOHHYECKHX HHTOKCHKarumi (Tpaxrenoep, .M. 1997).

[MponykTuBHBIE KayecTBa KMUBOTHBIX OMPENEISIOTCS Te€HETHUYECKOH 00yCIOBIECHHO CTHIO
WHTCHCUBHOCTH 0OMEHa BEIIEeCTB, U B MEPBYIO Oo4Yepe/b, yIeBoaoB. [lyTn oOMeHa yrieBomoB
pa3HOOOpa3HbI, YTO CTABHUT UX Ha LICHTPAJIBHOE MECTO CPEIH OBICTPO METAO00IM3UPYIOIINX BELIECTB
(Makyx, €.M., Bynsik, B.1. 2002).

M3yuenne ocobeHHOCTEH OMOIOTHH KUBOTHBIX, UX TpeOOBaHUS K BHEUIHEH cpefie, MO3BOJISIET
co3ark “ononornueckuii koM(popT” opraHu3Ma Kak NpeArno ChbUIKY A peaan3alliy MOTeHIIHAIBHBIX
BO3MOYKHO CTeH JKUBOTHBIX, JIJIsI TOJTy4EHHsI BBICOKOH M KaueCTBEHHOH MPOTYKIIMH B IOKATBHBIX 30HAX
TexHorenHoii Harpysku (Kpasuis, P11, Bymsxk, B.1. 2003).

3aKoHOMEPHOCTH, OTIPEIEIISIIOIIIE MOBEICHHE TSHKEIIBIX METAIUIOB B OKPY>KAIOILIEH CpeZie U OpTaHH3Me
KUBOTHBIX, SBJSICTCS OAHOM M3 aKTyalbHBIX MpoOiieM. Llenbio Hammx uccieqoBanuii ObUIO0 H3YUUTh
JTUHAMUKY MOp (h0OHOXMMUYECKHX ITOKa3aTeNneii KpOBH M aKTUBHO CTh ()epMEHTOB 0OMEHa YITIEBOJIOB B
TKaHsIX KOPOB, KOTOPBIE SKCIUTYaTHPYIOTCS B JIOKAJIBHOM 30HE C TIOBBIILIEHHBIM COJIEPKAHUEM TSIKEIBIX
METAJUIOB, Ha )OHE HCTIOIB30BAHMS B PAlIMOHE [IEOJINTA KaK KOPMOBOM 100aBKH.
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MATEPHUAJ U METO/bI

DKCIepUMEHTATLHBIC HCCIIEA0BAaHNS TIPOBECHBI HA JOMHBIX KOPOBaX YKPAUHCKON YepHO-TIECTPO
MOJ04HOH moponbsl. KoHTponeM OBbUIM KMBOTHBIC, KOTOPBIE IKCILTyaTHPOBAJIUCH B YCIOBHAX
3KOJIOTUYECKY YACTOU 30HBL

OnbITHBIE TPYMIEI (10 5 TOJIOB) 3TO JKUBOTHEIE, 3aBe3eHHbIe N3 HukonaeBckoro paiiona JIbBOBCKO#H
0071. (YypoBeHb KaaMus, IIIOMOyMa, PTYTH M IIMHKa B KOPMOBOM pallMOHE M BOJAE NPEBBIIIA
MaKCUMAJIbHO TMpeAeibHbIH ypoBeHbs MITY).

VYpaBuuTenbHBIN nepuoy amwics 60 mHel a uccnenoBarenbckuil - 180 qHel. Pammonsl Obun
OJIMHAKOBBIMHU 110 HA0OpPY KOPMOB M MHTATENBHOCTH. BTOpOI OMBITHOM IpyIie, JOTOIHUTENFHO K
O0CHOBHOMY pallMOHy CKapMJIMBAJIX IIEOJTUTOBYIO MYKY B 03¢ 30 rHa 1 k. ef1.

KpoBb 3a0upanu B CTEKISHHBIE IPOOUPKHU C pACTBOPOM TelaprHa B Ka4ecTBE aHTUKOATYISIHTA.
OpUTPOLUTHI MOJTYdaIH TyTeM HeHTpHu(yrupoBanus 1eiabHOU KpoBH 15 muH mpu 700 g, a CBIBOPOTKY
- mocie ee orcrauBanus B 1 rog npu 37°C ¢ MOCIeAyIONIMM HEHTPU(YTHPOBAHUEM.

I'emaronoruyeckue McclenoBaHus MPOBOJAMIA N0 OOLICTPUHATEIM METOJUKAM, COJepKaHHe
reMOTJIO0MHA OMpeNeIsIM TeMONIoOMHIMaHuIHBIM MeTogoM (Menbimnkos, B.B. 1988). B
sputpouuTax uccieaoBann ATd-a3Hyl0 aKTUBHOCTH MO MPHUPOCTY HeopraHuueckoro gocdara. B
CHIBOPOTKE KPOBHU HCCIEAOBaJIM aKTHBHOCTH IepyiomiazMuHa — mo metoay Houskin,
MOIU(PHUIMPOBAHHOTO MUTTENBIITEHHOM, IEIOYHON (ocdara3pl — MeTonqoM BoTHCKOTO U KaJbIust
— KOMIUIEKCOMETPHUYHUM MeTofoM. KoHleHTpanuio HeopraHHuuecKkoro ¢ocdara ucciieoBaln
MetonoM Ducke u Cyb0apoBa ¢ UCTIONB30BaHUEM aCKOPOMHOBOW KHUCIIOTHI KaK BOCCTAHOBHTEIIS.

OO0pasipl TKaHel NeveHH, cepAeYHON U CKeNeTHOW MBI Opany nocie 3a00s KUBOTHBIX. J1Jist
MOJTy4€HHUsI TOMOTEHATOB, TKAaHW OPTraHOB PaCTUPAJIX Ha X0JIOJIe C Jo0aByieHneM oxnaxaerHoro 0,05
M 1puc-HCI 6ydepa, pH-7,4 B cooTHomeHun 1:9 (Macca/obbem).

DKCTpaKThl TKaHel MoTy4yaly neHTpuyrupoBaHueM romoreHaros npu 850 g 5 muH. B axcTpakTax
TKaHEW OMpeAeNsIM aKTUBHOCTh ()EPMEHTOB MIIMKOJM3a: TIoKo30(ocharuzomepasnl ([DU);
naktaraeruaporenassl (JIJII); anpmoniasel U rmoko30-6-pocdaraerunporenazsr (I'-6-DJIN) -
(dbepmenTanerro3odocdaruoro myru (3axapun, KO .J1. 1967). [lonyueHHblie pe3yibTaThl 00padarbiBaiu
METO/IaMU BapHallIOHHOHN CTaTHCTHKH C MCIOJb30BaHUEM t-KpuTepusi A0cToBepHOCTH CThIONEHTa
(Kokynus, B.A. 1975).

PE3VJIBTATBI 1 OBCYXJIEHUS

[penpinymuMu uccieIoBaHUSIMU HaMH OBbUTO YCTAaHOBJIEHO BBICOKOE COZIEpKAaHUE, B KOPMOBOM
paloHe UCCIIEI0BATENIECKIX KOPOB, MOABMKHBIX (hopm Kagmus, [TmromOyma, Prytu u L urka, koTopoe
npesbinano MITY. Ilpu Takux yCIIOBHSX YCTaHOBJIEHO, YTO KOHLEHTPALMs SPUTPOLIUTOB B IEPBOU
OMBITHOM rpymiie kopoB pasHa 4,86 T/nm u Obuta Ha 21,7% HMKE KOHTPOJIBHBIX TOKa3aTeleH.
3aKOHOMEPHO, YTO KOJUYECTBO reMomioOuHa cHusmiack Ha 25,0% u cocraBmsiia 76,8 r/n (00a
rokasaresiss ObUIM HIKE (PU3UOJIOTHUSCKUX HOPM), YPOBEHbB JICHKOIIMTOB, Ha00opoT, B 1,76 pa3a
MPEBBIIIANT KOHTPOJIb U cocTaBmi 11,9 I/, 4To COOTBETCTBYET BepXHEl rpanuIle (pr3HoI0rndeckoi
HOpMBI (4,5-12,0 [/), nposiBIsist He3HAYUTENbHBIHN JeiikormTo3 (Tabm. 1).

Taomuua 1. Iloxazamenu eemamonocuyeckux u ouoxumuveckux ucciedoganutt (M = m, n = 5)

[TokazaTenn U €11 HAIbI U3MEp CHHUSI KouTposb I onbITHAS II onsITHAs
KommuecTBo sputpouuntos, T/a 6,20 £ 0,24 4,86 £0,22%* 5,68 +0,24*
KomuecTBo remornodouHa, 1/ 102,4 +4,82 76,8 £3,86* 90,6 +4,12*
KomiuecTBo nerikonuTos, I'/n 6,80 £ 0,22 11,98 +0,54%* 9,68 +£044*
AT ®-aza, MKMOJIb/MJI/MUH. 0,063 £+ 0,005 0,041+ 0,003 0,056+0,003*
Hepy omia3mMiH, MKMOJIb/J 0,810 £ 0,07 0,680+0,03* 0,770 £ 0,04*
enounas docdarasa, En. bomanckoro 3,14 £0,19 1,98 £0,11%* 2,64 +£0,15*
Ca, MMOJIB/I 2,76 £ 0,14 2,14 £0,12* 2,52 £0,14*
P, MMOIIB/JT 1,48 +0,05 1,78 +£0,10* 1,56 = 0,08*
OtrHomenne Ca/P 1,86 1,20 1,61

Ipumeuanue. * - B Tabmmuax P d” 0,05.




B. . Byyax, A. A. Byysx. Mopgo0uoxumMudeckue 0Ka3are M KPOBH H AKTHBHOCT b (e pMe HTOB 00MeHa yr/ie BoiosB (111-114)

Stiinta agricola, nr. 1 (2014) 113

M3BecTHO, 4TO 3((HEKTUBHOCTH IPUTPOIOI3a, MPU XPOHUUECKOW MHTOKCHUKAIUH TSKEIBIMU
MeTaJUlaMH, CHUKAeTCs, TOPMO3SATCS (epMEHTHBIE CUCTEMBI, KOTOpbIE 00eclednBaloT CHHTE3
NpealecTBeHHNKA TeMa U dPUTPOLHUTOB B KOCTHOM Mo3Te. TsKenble MeTaJlibl 001agaroT
CIIOCOOHO CTBIO Pa3pyIlIaTh SPUTPOLMUTEL. YCTAHOBIIEHO, YTO B TpOLECcCce KaIMUEBOW MHTOKCHUKAIIUH
HaOJIFOAaI0TCs CYIIECTBEHHBIE H3MEHEHHS B CUCTEME reMOTIIOONHA, 8 IMEHHO JI0 CTOBEPHO CHUXKACTCSI
YPOBEHB CYIb(TeMOTTIOONHA U METTeMOTIIOONHA Ha ()OHE CHIYKEHHS YPOBHS 00Iero reMorio0nHa
(I'yocekmid, FO.1., Epcrenrok, I'M. 2002). Hapsiny ¢ 3TuM, akTHBHOCTh LIepYJIOIUIa3MHUHA (B COCTaB
KOTOPOTO BXOIUT 0K0JI0 80% Menu opraHu3Ma) cCHu3muIach Ha 16,1%.

Lepynomia3mMuH 1 Meb CTUMYJIHPYIOT CHHTE3 TeMOIIOOMHA M SpUTPOII033. Bee 3To mpuBoauT K
YMEHBIIICHUIO KOJIMYECTBA IPUTPOIMTOB U TEMOTJIOOMHA B KPOBH IEPBOM OIBITHOW TPYIIIbI KOPOB.
AxTtrBHOCTH AT®-23B1 B 3pUTPOLMTAX [IEPBOM OTIBITHOM IPYIITBI KOPOB, KOTOPBIE MOTPEOISLITH KOpMa C
TIOBBIIIEHHBIM COJIEPKAHUEM TSXKENBIX METauioB, CHU3WIAach Ha 34,9%, BEpOSTHO, STO CBSA3AHO C
W3MEHEHUSIMU KOHIIEHTparrid voHoB Mg?" 1 Ca?', KOTOpbIE SABISIOTCS aKTUBATOPaMH JaHHOTO (hepMEHTA.

CHmKeHue aKTUBHOCTH IIENOYHOM (ocdaraszel Ha 47,0%, MO BIMSHUEM TSIKEIBIX METALIOB,
yKa3bIBaeT Ha HapyIIEHUE MPOILIECCOB PHEpreTHIecKoro obecnedenus (paciermienne ATD), koTopoe
cBs3aHo ¢ TopMoxkeHreM ATd-a3p1. O JHAKO, IPH TAKUX YCIIOBHSIX, TIOBBIIICHHE YPOBHSI HEOPTAHHY €CKOTO
docdopa Ha 20,2% MOXKET MPOUCXOJAUTH 3a CUET YTHETCHUS IMPOIecCOB (Gochopoimsa, a TakKe
CHOCOOHOCTH OTACIBHBIX TsKebIX MeTauioB ([LmoMOyma) akTuBHpOBark KUCIyIO (o cdarasy.

Coneprxanue o01Iero Kaiblys B CBIBOPOTKE TEPBOM OMBITHOW rpymmbl Ha 22,5% ObUIO HIKE
MoKazareyiel KOHTPOJBHOW TPYIINIbI, a ero KoJmuecTBo (2,14 MMoJb) OBUIO HMIKE MOKa3aresei
¢u3nosiornueckoii HOpMbL [1o JaHHBIM JIUTEpPaTyphl U3BECTHO, YTO MEXaHU3M Pa3BUTHsI CBUHIIOBOM
WHTOKCHKALIUK HEMOCPECTBEHHO CBSA3aH C HapYIIEHUSIMH roMeocTasa Kaibiys. ClieyeT OTMETHUTb,
4TO B | OTBITHO IpyIITie HAOJFOIANIO Ch CHIDKEHUE KaJlbITHii-(ho charHoro cooTHOIIeHus 10 1,20, Toraa
KaK OIITHMaJIbHOE cooTHOIIeHue — 1,51-2,08.

Koppexuus kopMoBOTO parioHa BTOPO# OTBITHOM IPYIIIEI KOPOB LIE0JINTOBOM MyKoH B 7103e 30 rHa
1 k. enn, IpeAOTBpaLIaANo Pa3BUTHE XPOHUUECKOW MHTOKCHUKAIIMH TSKEIBIMI METaJllaMH OpraHu3Ma
JKUBOTHBIX. Tak, ypOBEHb dPUTPOLIMTOB M FeMOTI00MHA yBeIMIHIUCH Ha 16,9 1 17,9%, a ux KOJIMYeCTBO
(5,68 1/ 1 90,6 /1) OBLIO B IIpeeax (U3NOJIOTUIECCKON HOPMBI, C OJTHOBPEMEHHBIM YMEHBIIICHUEM
YpOBHS JICHKOIUTOB Ha 23,7% 10 CpaBHEHUIO C TIEPBO HCCIEI0BATEILCKOM TP YO,

AxtuHOocTH AT®-a3bl, LepynoIia3MIHa U MIEI0YHON (ocdara3sl ObUH BbIme Ha 36,6; 13,2 u
33,3% ot mokasareneii nepBoi onbITHOM rpymiel. CoAepkaHre Kaablus COCTaBISIO 2,52 MMOJIb U
ObLIO BhINIE HA 17,7% OT NoKa3areseli ONbITHOM TPYIIIIEIL, 2 YPOBEHb HEOpraHuieckoro gocdopa 1,56
MMOJIb, YTO COOTBETCTBEHHO HIDKE Ha 14,1 oT mokasareneil nmepBoil onbITHOW rpynmbl. Kanbiuii-
¢docdarnoe coornotienue (1,61) COOTBETCTBOBAIO ONTUMAIIBHO M (PU3HOIOTHYECKOM HOPMBI.

HccnenoBanne akTUBHOCTH (PEpMEHTOB B OopraHax KOpPOB, KOTOpble OBITH 3aBE3CHBI 3
OHMOTEOXMMHY ECKOM MPOBUHIMH C MOBBIIIEHHBIM COIEPKaHUEM TSIKEJbIX METAIUIOB B BOJIE © KOPMOBOM
parnuone, nokazaym (Ta0n. 2), 4TO TEXHOTEHHBIH (PaKTOpP 3HAYMTEIHHO TOJABJSET aKTUBHO CTH
(hepMEeHTOB yIIeBOJHOTO OOMEHa.

Bonee Bcero moxasnsitores ¢hepmenthl neuenu (JIJI wva 33,4%; [®U Ha 6,9%; ['-6-D/AI" Ha
21,3% wu anpponaza Ha 13,3%) u cepaeunort memuipel (JIJI Ha 23,5%; T®U Ha 21,0%; [-6-OAT
Hal7,7% w anponasa Ha 4,0%), HaumeHbie — ckenerHoi Mermnbl (JIAT Ha 19,6%; anpnonaza Ha
9,6%; I'-6-®/II" Ha 6,7% u I'OU Ha 5,8%). Eciin narnbupoBanue uccienyeMblx (pepMEeHTOB B
CKeJIETHOM MbIIIe Opath 3a 1,0, TO B cepieuHOl MbIIIIe 0HO paBHO 1,58, a B meuenu - 2,27.

B ckenetHoii Mbiie akTHBHOCTH pepmenTtoB mmkonusa ('O, anpaonaszst u JIJII) Hmke B 2,7;
1,9 u 4,0 paza o cpaBHEHHIO C COOTBETCTBYIOUIMMHU (pepMEHTaAMH MBIILIEYHOW TKaHHU, OHAKO OHH
ObutM BhIIE HA 68,3; 9,4 1 6,3% YeM aKTHBHOCTh JaHHBIX (PEPMEHTOB MCUYCHH.

Io pesymsraram Hamux uccienoBanuii, HanOonee uHruoupyercs JIJII' ¢ ycmoBHO cymMapHBIM
nporeHToM 76,5%; T®U - 53,7%; T-6-D/I - 45,7% u anpaonasza - 26,9%. Takum 00pa3oM, TSKEIbIC
METaJIIbl HE OJIMHAKOBO BIIUSIOT Ha aKTHBHOCTh (DEPMEHTOB MPEBPAICHHS YIJICBOJIOB B PA3JIMUHBIX
opraHax, 4To 00yclOBIICHO OIpe/ielIeHHBIMH (DYHKIIMOHAIBHBIMHU 0 COOCHHO CTSIMH T10 CJIETHUX.

CkapMJIMBaHKE IICOIUTOBOM MyKH B Kaue€CTBE KOPMOBOH J100aBKky B TedeHue 180 el GraronpusTHO
BIIHSLJIO HA METa0O0JIN3M YIVIEBOJIOB B OpraHax KOPOB, YTO MPOSIBISIOCH B IOBBIIEHHOW aKTUBHO CTH
uccienyembix pepmMeHToB. Tak, OoJiee BCEro BoccTaHAaBJIMBANIACH akTUBHOCTE JI/II' ¢ cymMMapHbIM
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Tabmuua 2. Bausuue msoicenvlx Memanios Ha aKmueHOCMyb (hepmMenmos 0OMeHa yeae0008

(M+tm, n=23).
Tkanu @D epM eHTHI
roun, | Anbponasa | JIAC | r-e-o/r
KontponbHas rpynna
IleuyeHb 0,41+0,02 0,415+0,02 0,060+ 0,005 0,33 + 0,03
Ceplieunasi MbIIIna 1,29+ 0,09 0,458 £0,018 0,064+0,006 0,17 £0,02
Ck eteTHas MBIIIIA 3,48+ 0,21 0,862+ 0,04 0,256 +£0,02 0,03 £0,003
I onbITHA 51 TpynIa
[TeueHp 0,30 £0,015* 0,36+0,019* 0,04 + 0,004 0,26 + 0,02
CepeuH asi MpIIa 1,02 £ 0,07 0,44+ 0,021* 0,049 £0,003* 0,14 £ 0,01
CkeneTHasi MbIIIIA 328 £0,19* 0,78 = 0,04* 0,206+ 0,01* 0,028+0,001*
IT onbITHAS Tpynna
[TeueHb 038 £0,02* 0,39 £ 0,02* 0,052+0,003 * 0,31 £ 0,02
Ceplieunasi MbIIna 1,10 £0,16* 0,43+0,018* 0,056+0,003* 0,15 +0,01
CkeneTHasi MbIIIIA 330+0,18* 0,84 +0,04* 0,226+ 0,01* 0,029+0,002*

nporeHToM 50,0% (meuens - 28,6%; cepneunas mbimma - 12,5% wu ckenernas mbiiia - 8,9%).
CymmMmapHoe BoccraHoiieHne aktuBHocTH ['OU u I'-6-D/II" cootBercTBeHHO paBHa 29,1 u 26,4%
(neuens - 21,1 u 16,2%; cepaeunas mpimnna - 7,3 u 6,7% u ckenernas mbimia - 0,7 u 3,5%).
MeHbllle BCero BOCCTaHABJIMBaJlach aKTHMBHOCTH allbaoia3bl (12,6%) B MeYeHH M CKeJIEeTHBIX
MBIIIIIIAX, COOTBETCTBEHHO Ha 7,7 1 7,2%, a B cepAeUHOI MBIIIIIE aKTUBHOCTH aJIb0J1a3bI TIOAABIISUIACh
Ha 2,3%. Ecmu BoccTaHOBICHHE aKTUBHOCTH B CKEJICTHOW MBIIIIE B3ATh 3a 1,0, TO B cepaedHoOi
MebImiie oHa oymer 1,19, a B medenu - 3,63. CinenoBareibHO, B YCIOBUSAX SKCIIEPUMEHTATBHBIX
WCCIICIOBAHUH, CKapMJIMBAaHUE KOPOBaM IICOJIMTA, 0OJiee YeM B TPH pa3a MOBBIINIACT aKTUBHOCTh
UCClieyeMbIX (DEPMEHTOB B MEYCHHU 10 CPABHEHHUIO C CEPJICYHOMN M MBIIICYHOM TKAHIMHU.

BbBIBO/IbI

HccnenoBaHusiMH yCTaHOBJICHO, YTO TSDKEJIBIE METAIUTbL, KOTOPBIE C KOPMaMHU I10 CTYTAIOT B OPTraHu3M
KOPOB, HEOJTMHAKOBO BJIMSIOT HA aKTUBHOCTh W3y4aeMbIX (DePMEHTOB PA3JIMYHBIX OPTaHOB KHUBOTHBIX.
Bouiee Bcero METMOMp yIOTCS (hepMEHTBI, JIOKAJIM30BAHHBIC B ICUCHH, 2 HAMMEHBIIIE - B CKEJICTHBIX MBIIIITIAX.

Hcnonp3oBaHue 11€0IUTOBON MYKH MEJIKOTO 1oMo1a COKMPHHUIIKOTO MeCTOPOXKIeHus B 103¢e 30 T
Ha 1 k. €1 KaK MHHCpaHI:HOﬁ Z[063BKI/I K palroHy C MOBBIIICHHBIM COACPIKAHUEM TAXKCIIbIX METAJUIOB,
6HaI‘OHpI/IHTHO BJIMACT HAa IT'EMATOJIOTUYCCKUE TMOKAa3aTCJIn KPOBHU, BOCCTAHABIMBACT aKTUBHOCTH
OTJICNILHBIX (PEPMEHTOB YIJIEBOJHOTO OOMEHA B TKaHSIX KOPOB, a TAK)KE€ aKTUBUPYET MPOIIECChI
SHEPTETHYECKOTO, TIIACTHYECKOTO U MHHEPAITLHOTO 0OMEHa.
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COMPETITIVENESS OF MOLDOVA'S AGRI-FOOD SECTOR IN
THE CONTEXT OF THE DEEP AND COMPREHENSIVE FREE
TRADE AGREEMENT (DCFTA)

Liliana CIMPOIES
Universitatea Agrara de Stat din Moldova

Abstract. This research aims to assess the competitiveness of the Moldova’s agricultural sector in the
context of the DCFTA with EU. As indicator of the successful/unsuccessful development of the agri-food sector
was taken the foreign trade activity. Thus, the given research analyses the changes in the agri-food trade
structure during the period 1997-2012, the competitiveness of the agricultural sector and the pattern of trade
flows. In order to assess the competitiveness of the agri-food products it was calculated the Grubel-Lloyd index
(measuring the intra-industrial trade) and the RTA index (measuring the inter-industrial trade). The obtained
results of both RTA and GL indices revealed the competitiveness of such commodity groups as: dairy products,
cereals, edible vegetables, beverages and tobacco.
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in contextul Acordului Aprofundat si Comprehensiv de Liber Schimb cu Uniunea Europeana. Ca indicator al
dezvoltarii cu succes/esec al sectorului agro-alimentar este luata activitatea economica externd, fiind analizate
modificarile in structura comertului agro-alimentar in perioada 1997-2012, competitivitatea sectorului agricol si
fluxurile comerciale respective. Pentru evaluarea competitivitatii produselor agro-alimentare sunt calculati indicii
Grubel-Lloyd (ce masoara comertul intra-industrial) si RTA (ce masoara comertul inter-industrial). Rezultatele
obtinute pentru acesti indici arata avantajele competitive pentru unele grupede produse precum: lapte si produsele
lactate, cereale, legume, bauturi si tutun.
Cuvinte cheie: Comert agro-alimentar; DCFTA; Indice GL; Indice RTA; Sector agrar, Republica Moldova.

INTRODUCTION

Strong differences of the development level in the countries with former planned economy could be
noticed even after twenty years of transition. This is related to thelevel of economic and social development,
as well as to the level of integration of these countries in the world markets. Various researchers assessed
the integration level of these countries in the world economy (Bonjec, S., Hartmann, M. 2004; Bergschimidt,
A., Hartmann, M. 1998). In their works they established the level of competitiveness of one or another
branch in a country. Nevertheless, it is not given the answer on how these results are related to the used
advantages oflabour division by branches (countries), or how much these results are determined by the
successfulness or unsuccessfulness of the transition process (Levkovich, I., Hockmann, H. 2007).

Competitiveness is a key issue of the international markets and a major source of country’s export
development. When a country finds the best way to use its scarce resources in the agricultural sector,
it can have a significant comparative advantage on foreign agricultural markets.

The aim of this paper is to evaluate the progress of the transition process and the competitiveness
of Moldavian agri-food products on foreign markets, to analyze which economic and politic measures
are necessary to increase their competitiveness especially on the EU market, in the context of the new
DCFTA. Thus the main research questions are: what agri-food products can be produced? and which
of them have a comparative advantage?

MATERIAL AND METHOD

This research analyzes some indicators of inter and intra industry trade. In order to evaluate country’s
comparative advantage (or of a particular sector), Bela Balassa (1965) elaborated the method that
highlights the “Revealed Comparative Advantages” (RCA). This method is based on the assumption
that the implicit comparative advantages are reflected directly in the trade flows. According to Balassa,
comparative advantages are manifested in relatively high shares of a particular product/sector in the
structure of exports. At the same time the relative limitations are reflected through low shares of a
product/sector.
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The RCA index or Balassa index is an indicator that characterizes the ratio of a commodity i in the
total amount of country’s exports and the share of this commodity in the total amount of world’s
exports. This index is based on observed trade patterns. This index is defined as follows:

B=(X/X)/(X /X ) (1)
where: X — export; i — the country; j — the commodity; ¢ — the set of commodities; 7 - the set of
countries.

If B>1, then a comparative advantage is revealed. The standard deviation of this index across
products can be used as a measure of the comparative importance of inter-industry specialization or
intra-industry trade.

An alternative specialization of revealed comparative advantage was developed by T.L. Vollrath
(1991) and was called Relative Trade Advantage (RTA). The RTA index is calculated as the difference

between the relative export advantage (RXA) or Balassa index and relative import advantage (RMA):
RTA = RXA — RMA ()

where, RXA :B:(X,-/Xn)/(Xn/Xm);

RMA = B=(M /M )/(M, /M, );
M — import.

The positive value of RTA indicates comparative trade advantages, while the negative value indicates
comparative trade disadvantages. When RTA is greater than zero, then a comparative advantage is
revealed, which means that a sector of the country is relatively more competitive in terms of trade.

In order to assess the intra industry trade there have been developed some indicators, out of which
the most used is the Grubel-Lloyd index (GL) (Grubel, H.G., Lloyd, P.J. 1975). According to it, intra
industry trade is determined as the trade between countries, where the export costs of particular
sector correspond to the import costs of same sector. The GL index determines the share of intra
industry trade in the total amount of exports of a particular sector. In order to compute this index it is
necessary to sum up particular trade flows. The index is changing in values from 0 to 100.

[(Xi+Mi)_|Xi_Mi|] 3
X, +M, . (€)
where, GLi — index of intra industry trade;
X - value of export in industry i;
M. - value of import in industry i,
X+M. - total value of trade;

GL, =

|x,. -M ,.| - trade balance of industry i.

The closer the GL value is to 100, the more important is intra industrial trade, and the closer is GL
value to 0 the more important is inter-industry trade. In order to establish an average level of intra-
industry trade, Grubel and Lloyd proposed the weighted index to arrive at an overall measure of intra
industry trade.

The traditional measure of intra industry trade is used and the Grubel Lloyd index is calculated as
follows:

[, — M|

(v, +1,) @

i

GL,=1-

where, Xi is the export in a certain line of goods and Mi is the import in the same commodity group.

The value of GLi index can vary between 0 and 1. The higher the value of this index, the higher is
the level of intraindustrial trade.

In order to assess the agri food trade indicators there were used data of the National Bureau of
Statistics and COMTRADE according to the harmonized sections of commodities HS 2002. This
research presents the analysis of 24 commodity groups from the agri-food sector. Out of these: the
groups 01-15 include agricultural production, while the groups 16-24 — foodstuffs. Also, it was analyzed
the agri-food trade by groups of countries: EU27, CIS and other countries.
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RESULTS AND DISCUSSIONS

A central place in Moldova’s economy belongs to the agri-food sector. It represents 30% of GDP,
40% of exports and 40% of population is employed in this sector; but only 2,5% of total FDI.

Economic transformations that took place since the early "90s led to negative processes in country’s
agro-industrial complex that caused changes in the shares between agriculture and industry, as well as
the decrease of the amount of agricultural production.
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Source: based on data of the National Bureau of Statistics
Figure 1. The development of the agri-food sector in the Republic of Moldova, 2007-2012

The largest share in the agricultural output belongs to crop production (about 70%) and namely:
cereals (27%), potatoes and vegetables (19%), fruits and technical crops (14%), and grape (about
30%). As result, also in country’s exports, the largest share belongs to foodstuffs, alcoholic drinks, and
tobacco (about 45%), followed by vegetal products as sunflower seeds, walnuts, fruits and cereal
crops (about 40%), animal and vegetal fats and oil (8%) and livestock (2%).
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Figure 2. Moldova's exports structure of agri-food products, 2007-2012
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Moldova’s agri-food export is dominated by a large share of commodities (commodity groups) and
mainly: edible fruits and nuts— about 20% in 2012. The second place belongs to oil seeds and oleaginous
fruits with a share of 19%, and they are followed by beverages, spirits and vinegar — about 17%. The
commodity group of animal and vegetable fats and oils and processed vegetables, fruits, nuts or other
parts of plants has a smaller share about 8% and 7%. Crop production is the leader in country’s
structure of exports. Unfortunately, crop production in Moldova is highly influenced by weather
conditions, which leads to a certain instability in the amount of cash payments and as result to an
unstable balance of payments.

Also, it should be mentioned thatin 2012, out of the total amount of Moldova’s agri-food exports the
agricultural products represented about 80% (01-15 HS commodity group). At the same time, the
share of food processing industry products is only 20%, which points to a not fully used potential in
increasing the competitiveness of Moldova’s agri-food sector.

Ifthe largest share (more that 50%) in country’s agri-food exports belongs to 3 main groups of commaodities
(beverages, oil seeds and edible fruits), then Moldova’s agri-food imports are more diversified (Fig. 3).
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Source: based on data of the National Bureau of Statistics
Figure 3. Moldova's import structure of agri-food products, 2007-2012

During 2007-2012, the structure of agri-food imports did not change significantly, except the import
of sugar which increased by 3 times, edible fruits and edible vegetables increased by 2 times, cereal
products (by 94%), fats and oils (56%) and tobacco (40%).

A major requisite for a country’s economic development and constant growth represents the existence
of a favorable policy framework. Unfortunately, this requisite was not really a characteristic of the
Republic of Moldova. Nevertheless, certain improvement was noticed in the implementation of some
economic policies and particularly the agricultural and trade policy. An important step was the redirection
of Moldova’s exports towards EU countries.

Another important step for Moldova’s trade liberalization and its trade policy development was
joining the World Trade Organization (WTO) in 2001. This was completed by another change in
Moldova’s trade policy and namely its accession to the Stability Pact for South-Eastern Europe which
offered some additional opportunities for its exports. Since January 1%, 2006, Moldova has beneficiated
from the General System of Preferences (GSP+) granted by the EU. Also, in 2008, Moldova obtained
a larger access to the EU market through the Autonomous Trade Preferences (ATP), achieving a free
trade advantage for some important products for country’s economy such as alcoholic drinks, a number
of agricultural products, sugar and others.
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A Free Trade Agreement (FTA) represents an efficient tool for increasing trade flows between
Moldova and EU countries and also for achieving its strategic objectives of future integration.

The key elements of a Free Trade Agreement are the dynamic effects arisen from changes in the
economic growth, as result of large FDI. For countries in transition these investments are particularly
important, mainly for the CIS countries where only a small amount of direct investments is invested.
According to D. Bartasova (2008), a Free Trade Agreement will create favorable conditions for
investments and will intensify the trade relations with European partners.

A deep and comprehensive free trade agreement (DCFTA) supposes not only the elimination of
tariffs on bilateral trade of goods, but also provides regulations in various selected areas (competition
policy, state aid etc.) for market integration. The implementation of such a DCFTA will generate major
changes in the Republic of Moldova.

Some of Moldova’s export products are already exempt from EU import tariffs and quotas, but at
the same time there are charged high import tariffs for agricultural imports in the country. Most trade
barriers are now non tariff measures such as trade-related transaction costs, differentnational regulations
that increase the cost of market entry and others. An eventual FTA should reduce such non-traditional
trade barriers (Perju, 1. et al. 2010).

100% 100%
0% 0%
HIG g0%
#U% fU%
Bl 1% RE
) 51
5 0% !
. A0%%
T
hihi
3% 0%
2U0% 100
1% 0%
- — M~ Mmoo w3 = R o
™ 3335835385 ¢8
§§§§§§§§§§§§ b R T T T R <
magriiecd moerts Of magrocd saerzLU2T W KoMz Lo JTI6rC0 THEs Wogr (wodiroe e OE Bagi lowd irpole EDIT minourk Bocrathon voand o

Source: based on data of the National Bureau of Statistics
Figure 4. Moldova's agri-food exports and imports with main trading partners, 2001-2012

Since 2008 about half of Moldova’s exports were directed to EU countries and almost all the other
half'to CIS countries. As for the agricultural exports, mostly food, live animals, beverages and tobacco
have a smaller share in EU than in CIS countries. This might be explained through Moldova’s incapacity
of facingthe demanding sanitary standards (especially in the case of meatand dairy products) imposed
by EU. Romania had alarger share in country’s meat exports before joining the EU family. Concerning
wine and other alcoholic products, the European market is highly competitive, fact which imposes
difficulties in terms of price and quality for Moldova’s products entering on this market.

Generally, Moldova’s agri-food trade in 2001-2012 had significantly increased. The agri-food exports
to EU increased twice in this period, and in 2012 it was about 339642 mio US dollars. Nevertheless, it
should be mentioned that a share of food processing industry is about 58% out of the agri-food exports
and the share of agricultural products is only 42%.

However, the share of other countries in Moldova’s agri-food exports had increased a lot. Thus, in
2012 the agri-food exports to other countries amounted to 132566 mio US dollars, while the share of
these countries in the agri-food imports of the country was of 20% (Fig. 4).

The total amount of Moldova’s agri-food imports also had increased about twice during 2001-2012
(in the total amount and for each commodity group). At the same time the geographical structure of
agri-food imports did not change significantly.
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Agri-food imports from EU countries have also increased (about three times in the analyzed period)
being of 258716 mio US dollars in 2012. Simultaneously, the agri-food imports from CIS and other
countries have increased too.

The analysis of Moldova’s agri-food trade flows structure proves the need of product and regional
diversification, fact which will increase the stability of exports earnings and will decrease the dependence
of'local producers and exporters on partner country policies.

DCFTA will open new opportunities for local agricultural producers on larger markets with higher
purchasingpower and price stability. Meanwhile, they will face strong competition in terms of supply
prices and quality, as well as product promotion policies. Apositive impact of the DCFTA would be an
increase of FDI in the agricultural sector as well as the modernization of agriculture and food processing
industry.

The expansion of free trade facilities on the exported products such as alcoholic drinks, sugar,
cereals, and animal products will increase, in the long-term, the share of trade to EU countries. Nowadays,
a large share of exports to EU is not entirely used. In order to promote country’s export, it is necessary
and important to use the products with comparative advantage, especially those with high value such
as: wines and strong alcoholic beverages, fruits, vegetables, nuts, cereals, technical crops and organic
agricultural products.

Nevertheless, Moldova’s exports to EUand other developed countries face difficulties in terms of
quality and food security, as well as low competitiveness. As for low competitiveness it includes the
following directions: production factors (except land), economic potential and behavior of producers,
competitive market, demand factors (quality and variety of demanded products, quality standards), the
connection with food processing industry (quality and price of inputs). Nowadays, local prices are
much lower than those on the international markets, which affect the profitability in the agricultural
sector. Thus, the income in the agricultural sector is lower than in other sectors, causing lower productivity
and quality of products, which are not competitive on foreign markets (Perju, 1. et. al 2010).

If analyzing the level of revealed trade advantages index on commodity groups during 2007-2011 it is
possible to distinguish groups of products that have positive index value, products with diminishing value
and products with unstable RTA values (in some years some register high values, others decrease then
increase again). The obtained results are presented in Figure 5 for some selected commodity groups.

The results revealed that in 2011, out of the analyzed agri-food products (commodity groups), 10
had positive values of RTA index, fact which demonstrates the relative trade advantages of Moldova
on these commodity groups.

Higher levels of RTA index, within the agricultural products, are recorded by the dairy products
(5.52), edible vegetables and certain roots and tubers (5.02). The highest values, within the group of
food processing products are recorded by tobacco (3.09) and beverages (2.93).
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Figure 5. The dynamics of RTA index on different commodity groups, 2007-2011



Liliana Cimpoies. Competitiveness of the agri-food se ctor ofMoldova in the context of the deep and comprehensive... (115-122)

Stiinta agricola, nr. 1 (2014) 121

A characteristic of revealed trade advantages for Moldova’s agri-food products represents the
decrease of RTA values for some commodity groups (12,15,17,19) such as: sugar from 3.5 in 2007 to
0.51 2011, fats and oils from 0.33 to 0.022, oil seeds from 0.7 to 0.3. The reasons of this decrease are
mainly due to: old equipment and technologies, low efficiency of production, low product quality etc.

The level of intraindustrial trade varies depending on the commodity group or partner country. Generally,
the share of intra industrial trade varies from year to year and has nota clear tendency. On average the
level of intra industrial trade is about 80%, which points to a foreign trade with comparative advantages.

Table 1. The level of intra industrial trade of agri-food products, 2007-2011

2007 2008 2009 2010 2011
Total agri-food trade 95.9 96.85 |92.12 89.55 85.64
Agricultural products (HS group 01-15) 99.2 99.14 | 81.76 81.04 72.28
Foodstuffs (HS group 16-24) 92.88 19485 |98.04 |99.09 |]9591

Source: author’s calculations based on COMTRADE data

Both agricultural products and foodstuffs have high intensity of intra industrial trade. Aslow decrease,
from 99% to 72%, could be observed for the agricultural products in the analyzed period. While the GL
index values of foodstuffs is high and unstable but it slowly increased up to 95% in 2011.

Table 2. The level of intra industrial trade for different commodity groups of agri-food
products, 2007-2011

Commodity groups 2007 | 2008 | 2009 | 2010 | 2011
01 — Live animals 94.83|15.52 137.52|75.91 |82.53
02 — Meat and edible meat offal 46.28 | 7.43 [20.26|54.12 | 82.28
04 — Dairy products 50.21|54.85 [37.15|34.25 [40.41
07 — Edible vegetables and certain roots and tubers 24.78 125.40 | 28.04 | 45.03 | 78.46
08 — Edible fruits and nuts 47.16]51.39 |48.59]51.42|53.59
10 — Cereals 95.34161.76 | 24.91 | 24.07 | 24.59
12 — Oil seeds and oleaginous fruits 78.25144.66 | 38.24 | 45.48 | 19.81
15 — Animal or vegetable fats and oils 44.93149.85 [48.09]57.69 |48.87
Total agricultural production 01-15 99.20199.14 | 81.76 | 81.04 | 72.28
17 — Sugars and sugar confectionery 47.41197.03 |58.42]60.27 | 86.61
19 — Preparations of cereals, flour, starch or milk, 32213133 1372213535 14334
pastry cooks products
20 — Preparations of vegetables, fruit, nuts or other 41561 73.91 | 57.061 60.60 | 53.51
parts of plants
22 — Beverages, spirits and vinegar 52.14|55.63 |46.18 [ 40.28 [ 43.42
24 — Tobacco and manufactured tobacco substitutes 37.71139.28 |30.17|45.79 |47.23

Source: author’s calculations based on COMTRADE data

Theincreasing values of GL index (for groups 02,07, 17, 19, 20) is related to the high increase in the
import of these products and decrease in their export. Such changes are good for consumers, because
they obtain a higher variety of products. From the point of view of producers such an increase in the
intra industrial trade is not connected with an increase of their income. For the groups 4, 10, 12,22 the
values of the index indicate the utilization of advantages or receiving extra earnings from intra industrial
specialization, due to the concentration of production, decrease of production costs and increase of
production efficiency. On the market, consumers benefit from the diversification of production.
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CONCLUSIONS

1. The changeable and not continuous agricultural trade policies are those that determine the country’s
position on the international markets of agri-food products. At the microeconomic level, an important
direction for increasing the competitiveness of agri-food products is to increase the efficiency and
quality of products and modernize the food processing industry. Also, the investment climate, state
support programs, liberalization of trade and political stability will create favorable conditions for the
activity of agricultural producers and food processing companies on the international markets.

2. The level of RTA index indicates the competitiveness of some commodity groups on the
international markets and namely: out of the agricultural products one could notice the dairy products
(5.52) and edible vegetables and certain roots and tubers (5.02). As for the food processing products
the highest values are recorded by tobacco (3.09) and beverages (2.93).

3. Nowadays, the comparative advantages of Moldova are not fully used. This is explained by
decreasing values of RTA index for some commodities groups (12, 15, 17, 19). Price level, trade
liberalization and low state support are related to the given situation. Another important factor is the
lack of long-term funding that affects not only particular sub sectors but also the entire agri-food
sector.

4. The results of GLindex recorded by the groups 4, 10, 12, 22 indicate the utilization of advantages
or receiving extra earnings of intra industrial specialization, due to the concentration of production,
decrease of production costs and increase of production efficiency.

5. DCFTA will open new opportunities for the agricultural producers on larger markets with high
purchasing power and price level stability. Meanwhile, they will face strong competition in terms of
supply prices and quality, as well as product promotion policies. A positive impact of the DCFTA would
be an increase of FDI in the agricultural sector as well as the modernization of agriculture and food
processing industry.
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STATE REGULATION OF THE AGRICULTURAL LAND
MARKET IN MODERN RUSSIA

Stanislay LIPSKI,
State University of Land Management, Moscow

Rezumat. Reforma din anii ‘90 a dus la eliminarea monopolului de stat asupra proprietatii funciare si la
privatizarea majoritatii terenurilor agricole. in cadrul micului sector auxiliar circulatia terenurilor agricole a fost
initiata lainceputul reformei, insa reglementarea juridica privind circulatia terenurilor insectorul agro-industrial a
aparut abiainanul 2003 (cu peste 10 ani mai tarziu decat privatizarea inmasa a acestor terenuri). O parte semnificativa
a mecanismelor de reglementare a circulatiei terenurilor a fost imprumutata de la experienta straina, pentru ca
experienta internd lipsea. in Rusia moderna, cele mai importante reglementiri privind piata terenurilor agricole
sunt legate de dreptul prioritar al statului de a achizitiona terenuri destinate vanzarii, concentrarea limitata a
suprafetelor mari de teren detinute de un cetatean sau persoana juridica si interdictia pentru persoanele straine de
a avea teren in proprietate. Practica din ultimii zece ani a permis de a identifica o serie de aspecte discutabile
asociate cuaceste mecanisme. Acestea sunt examinate in prezentul articol. De asemenea, au fost luate in considerare
mecanismele care pot suplimenta sistemul actual de reglementare al pietei funciare, dar care, din diverse motive,
nu sunt utilizate.

Cuvinte cheie: Terenuri agricole; Circulatia terenurilor; Piata funciard; Legislatie; Privatizare; Proprietate;
Reglementari

Abstract. The reform of the *90s led to the elimination of state’s monopoly of landownership and to the
privatization of most agricultural lands. Within the small auxiliary sector of agricultural land the turnover arose in
the early reform. But in the large agro-industrial sector, the turnover of lands received the necessary legal
regulation only in 2003 (more than 10 years later than the mass privatization of these lands). For this type of
turnover, a significant part of the regulatory mechanisms was borrowed from foreign experience, because the
domestic experience was absent. In modern Russia, the major regulators of the agricultural land market became
the priority right of the state on the purchase of lands at their sale, the limited concentration of large land area
owned by a citizen or legal person and the prohibition for foreign persons to have land in ownership. The practice
of past decade has enabled to identify a number of disputable issues associated with these mechanisms. They
are examined in this article. Also, there were considered the mechanisms which can supplement the current
regulation system of the land market, but which, for various reasons, are not used.

Key words: Agricultural land; Turnover of land; Land market; Law; Privatization; Property; Regulation

INTRODUCTION

Most of the twentieth century, the market turnover of land was absent in our country. Under the
conditions of planned and administrative economy such a turnover didn’t have economic sense and it
was impossible legally (all lands were in the exclusive property of the state). The reform of the *90s
led to the elimination of state’s monopoly of landownership, to the privatization of most agricultural
lands and to theinvolvement of land in market turnover.

The agricultural production (and the corresponding land) concerns two fundamentally different
sectors:

1. A small auxiliary sector. These are the land plots used by the population for agricultural production
and other purposes (personal subsidiary plots, garden plots);

2. A large agro-industrial sector. It is the agricultural land which is used by the agricultural companies
(economic partnerships and companies, production cooperatives, unitary enterprises, including research
organizations and agricultural farms).

Currently the turnover of these lands is regulated by a special law “On the turnover of agricultural
land”. During its preparation the legislator took into account, primarily, the regulatory mechanisms
which are implemented in other countries. These mechanisms were researched and recommended by
anumber of domestic scientists (Komov, N.V., 1995; Leppke, O. B., 1998; Lipski, S.A.2001; Loyko,P.F.,
2001). Next, we considered the process of agricultural land privatization. Also we analyzed how now
the mechanisms, stipulated in this law, are working.
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MATERIAL AND METHODY

The author of this article collected and analyzed the materials on this topic during all the period of
land reform in modern Russia (he began in the late *80s). The author used abstract-logical, comparative-
legal, formal-legal and historical methods. The materials for this research were normative legal acts,
official and other reports and works of other scientists. To a certain extent, the findings and results are
based on the experience of the author (more than 20 years he was directly involved in preparing
relevant decisions and their correction).

This article generalizes and systematizes the results published by its author in various scientific
editions (Lipski, S.A. 2005, 2011,2013 and others). Also it received many responses from a number of
scientists and specialists.

RESULTS AND DISCUSSIONS

1. General questions of privatization of agricultural land

Inthe Sovietperiod, the state was the owner of all land in our country. In thatperiod the citizens and
legal persons could only be users of the land. They had right of perpetuity (permanent) use or temporary
use (short-term use - up to 3 years and the long-term use - from 3 to 10 years).

In order to create a land market it was necessary to carry out the privatization of at least some part
ofthe land.

The permission of private land ownership was aimed at solving current economic problems, and
namely a more efficient land use and land’s redistribution in a market-oriented way. It means the
possibility to transfer land by inheritance, factthat should foster a more caring attitude to it. This is also
the establishment of the equilibrium market price of land meaning to replace the assessment method of
land resources which was distorted during the period of planned economy. Finally, the private
landownership had to become the most reliable insurance of credit resources attracted in agriculture.

In terms of land reform the exclusivity of state’s landownership was abolished. Also the new kinds
ofrights to land appeared. They were not peculiar for the soviet land law: lifetime inheritable possession,
lease and also servitude (it is a specific subsidiary of the right to land).

However, the question of landownership was the main. The private landownership is a necessary
condition for the further developmentof a civil society and formation of the middle class. It is the basis
of market economy. The movement to market economy required the permission of the private ownership
of land. In thelaws adopted at the beginning of the land reform (1990) there were installed a variety of
landownership forms. But, the formation of private landownership in Russia was not easy. Land
privatization was carried out very differently in various sectors of the land use.

Now the proportion of private ownership for any category of land is different. The greatest share
of'private ownership of land is in the agricultural sector (96.5% out of all privatized land in the country).
This is explained by the factthat land privatization in agriculture had a mass character. And in agribusiness
it was earlier than in other sectors of the economy (while some categories of land - forest and water
fund - are still almost exclusive in federal ownership).

The creation of private ownership of agricultural land was the result of the following processes.

1. The agricultural land of state and collective farms was transferred into common ownership of
their employees (mass privatization).

2. Therights on land plots were subject to re-registration (privatization actually).

3. The granting of new land plots to citizens and legal persons to ownership was another way
(individual privatization).

11. Land plots of the population

Private property in the sector of land plots of the population appeared as a result of restructuring
the former rights on the land use and individual privatization. At present, the private land ownership is
about 73.8% in the individual agricultural farms, while among gardeners - 70.3% (Rosreestr, 2012).

Theturnover of landinthis sedtor of agriculturd land useformed eerly inthe’ Qs Thelegd framework
neocessary for such atumover was founded a the beginning of the land reform. Also, the economic
prerequisites for the purchaseand sdeof theindividud plots, gardens and other sections of land plotsof
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the population appeared immediately along with the formation of market relations. Currently, the land
turnover in this sector is regulated by the civil legislation and therefore, special regulators are not required.

III. Mass privatization of agricultural land (land shares)

The mass privatization of agricultural land was held in 1992-1993. But the problem, arisen in this
period (land shares), was not solved until now. Such a privatization aimed at solving three tasks:

- create (quickly) a private land property;

- stimulate the reorganization of collective and state farms;

- encourage the concentration of land by the most efficient owners.

As the result of the formation of land shares almost 12 million people became private owners. The
privatization covered more than 115 million hectares of agricultural land (61.8 % - Rosreestr, 2012).

In the ’90s the rules concerning the use of land shares was regulated not by laws, butby regulations
that didn’thave thenecessary legal force. However, in 1993 the Constitution of the Russian Federation
had decided that the procedure and conditions of land use can be determined only based of the Federal
law. In that period the Government has sought to simplify any transactions with land shares. This had
to lead to a concentration of shares. However, this didn’t happen - the most common transactions in
the *90s were connected to land rental (more than 40% of land was in leasing). The lessees of land
were, usually, the collective and state farms (Lipski, S.A. 2005).

Land rental was banned in 2002 after the adoption of the Federal law “On the turnover of agricultural
land”. The contracts of trust management came to replace the rent. The adoption of this law and
especially its change in 2005 substantially restricted the rights of landowners to transactions (Lipski,
S.A. 2011). This was one of the reasons stimulating the emergence of the so-called “unclaimed land
shares”. Basically these are the plots, the owners of which took no action on the orders of their land
property, inherited by them as a result of mass privatization (according to various estimates their total
area is about 25 million hectares - Hlystun, V.N., Volkov, S.N., 2012). Different suggestions were
offered to solve this problem, such as: the ransom to state property or the free of charge transfer of
them to the federal property (as unnecessary property) and others.

Thus, in the period 2006-2009, scientists and experts had actively discussed the possibility to apply
to the plots the procedure provided to an escheated property. However, this proved to be difficult.
Decedent’s estate is considered escheat only if there are no heirs, or they have no right to inherit, or
they debarred from the inheritance, or they refused from the inheritance or none of the heirs has
received the inheritance.

At first glance, the situation with land shares is exactly the failure of the inheritance procedure.
Meanwhile, their passivity is not enough foruniquely classifying the relevant land shares as escheated
property, because, until proven otherwise, legislation considers that the heir has accepted the inheritance.
He could take possession of the other property of the testator. He could make measures for its
conservation, for the payment of its content or to obtain cash owed to the testator from third parties,
etc. All these actions demonstrate the actual acceptance of the inheritance.

Thus, there is a high probability that such acts may be committed only with respect to the other
property of the testator, and not of the land shares. But, as we know, the estate passes to the heirs in
the order of universal legal succession as a whole. Therefore, the adoption of the heir though of the
least part of the inheritance means the acceptance of the whole inheritance due to him.

At present (after 2010), the legislation allows to recognize these shares as the municipal property
(by the court decision). Currently, the number of private owners of land shares already decreased
from 12 to 9 million people (Rosreestr, 2012).

Summary about the question of land shares

Generally, the formation of land shares was a correct decision, as itallowed to create a private land
property and to start reforms in agriculture. However, this process had a series of errors:

1. Volatility. The rules changed several times during the creation of shares.

2. The priority of the social aspects doesn’t allow achieving the desired economic effect.

3. The absence of the necessary legislation for over 10 years didn’t allow starting in the *90s the
market of land share. Later, the rules appeared, but they were not optimal. The inertia that formed
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carlier became an obstacle to obtain turnover up to the present times. Also the difficult financial
situation of the *90s held back the turnover of land shares.

4. The right to shares was difficult to register because not the whole land of former agricultural
enterprises was transferred into the category of private property, but only the productive land, which
according to the prevailing order of land registration was not separated from other lands. This was
done to protect the rights of future owners, but in reality, it is just complicating the procedure of land
rights registration for such owners.

1V. Land plots in the agro-industrial sector

Within the agro-industrial sector, the market turnover of land plots, which became private property as
aresultof individual privatization or land share allocation, has received the necessary legality since 2002.

Such a turnover goes in two directions. The agricultural organizations buy or lease land from the
state and from other agricultural organizations. Also they seek to accumulate land shares.

The farmers are specific participants in this sector. At present, the private landownership of these
farmers is about 40.7%. Since 2011 the state compensates to farmers the costs related to cadastral
operations at the property rights registration. This measure should increase the share of the privatized
lands of farmers.

Currently, the state uses the following mechanisms in regulating the turnover of land plots in this
sector.

1. Animportant task was and still remains the preservation of agricultural land in the sphere of agricultural
production. This is achieved by establishing compulsory categories of land-use planning at the state level.
Such anapproach is peculiar to the soviet and abroad practice. The need to maintain the targeted use of land
plots is one of the basic principles of the law “On the turnover of the agricultural land”. Procedural aspects
related to the transfer (in exceptional cases) of these lands into other categories are defined by the special
Federal law “On the transfer of land or land plots from one category to another”.

2. The law is protecting these lands from foreign capital. It takes into consideration the dangers of
the mass purchase of agricultural land by foreign persons, and the suppression of domestic agricultural
producers by foreign competitors. The principle of the law stipulates a special procedure for granting
land to foreigners (renting only). Even if a foreign person became the owner of agricultural land legally
(for example, as a result of inheritance) this owner should sell this land during a year.

However, currently the domestic agro-industrial complex can become a very attractive sector for
investments. The possible ease of restrictions for foreign entities with respect to agricultural land
needs to consider its impact on attracting foreign investment. The admission of foreign capital in the
domestic agribusiness would also entail new technologies (not only the advanced ones but also those
able to deteriorate the quality of lands). This step could be achieved only if we have a reliable,
understandable and transparent mechanism of the compulsory termination ofrights to land in case of
its misuse. Also, there is the need to have a competitive environment in the agricultural production,
both at the micro and macro levels.

3. At the turn of the XX-XXI centuries, the domestic market of agricultural land was in the formative
stage, when the disadvantages of growth and the distortions were inevitable. Therefore, the state
needed a mechanism to prevent the economically wrong transactions. This mechanism is the priority
right of the state (or of the municipality) to redeem agricultural land if this is put up for sale. This
procedure provides that the seller of'a land plot shall inform the public authorities about the intention to
sell the land plot indicating the price and other significant terms of the contract. Only if the authorities
refuse to purchase it (or do not respond), then itis possible to sell this land to a third party.

The public authority adopts the decision on the priority right of purchase (or refusal from this right)
not taking into account the personality of the buyer. This reduces the risks of corruption. But the
absence of levers to influence on a potential buyer does not guarantee that the buyer of land will be the
most effective user. Therefore, the state must establish some measures affecting any owner of
agricultural land in order to ensure their proper use.

But this mechanism is not ideal. It does not apply for the gratuitous alienation of land. It can be
bypassed.
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This mechanism is not valid when land is sold to a co-owner. For example, the part of a land plot
was sold. And then, after the division, it merged with the remaining part. Thus the original plot is in
common ownership.

Also this mechanism requires to have money in the budget in order to establish the right for primary
purchase.

Besides, in the period 2002-2005, the preferential right of the state to purchase the land that is sold,
also extended to land shares. But in 2005 the state withdrew from the regulation of the process of their
civil turnover. As aresult the problem of unclaimed land shares worsened (Lipski, S.A., 2005).

4. Aland plot may be forcibly taken away from its owner by a court order in case of misuse. For a
long period of time the implementation of forced removal was difficult, first of all, because the concept
of “misuse” was vague. In 2011-2012, an important step became Government adoption of indicators
measuring the substantial decrease of soil fertility. Now the owners of land plots pay fines if they use
improperly the land. Ifitdoes not give the desired effect, then the land will be withdrawn in a judicial
procedure (sale on trades). The proceeds from the trade will be paid to the former owner of land
(excluding the expenses on the organization and holding of trades).

5. An important regulator of land turnover is to limit the excessive concentration of areas. This
regulator suppresses the monopolistic manifestations (an owner, concentrating in his hands a great
part of the agricultural land, can dictate the prices on the local market; also he can influence the level
of workers’ wage in the field of agricultural production). Therefore, these limits are set only for the
owners. Such limits do not apply for the tenants of land. Meanwhile, in the land sphere the private
property and the lease are identical from the position of monopolistic manifestations.

6. The law “On the turnover of agricultural land” established that a land plot may not be less than
the minimum size permitted by the state. This allows to avoid the unnecessary fragmentation of land
plots and other inconvenience in land use. Such aminimum size is regulated by the laws of the subjects
of the Russian Federation given the substantial regional differences.

7. An important issue is to ensure the rights of the tenants. They should not feel themselves as
“temporary users”. On the contrary, they should show a more careful attitude towards the land. So the
lessee, on the expiration of the agreement shall have a preferential right to conclude the lease for anew
term. Also the lessee may purchase the public land at market value after the expiration 3 years of lease.

8. The necessary condition for the turnover of agricultural land is the information support. In the
Soviet period and at the beginning of the land reform the state land cadastre was the main information
system, which contained the information about land. Itincluded the following components: the registration
of specific land plots reflecting the legal aspects of land use; the accounting of the quantity and quality
of land; soil bonitation according to its natural properties reflecting the production aspects of land use;
the economic valuation of land.

In the *90s, land cadastre developed into a multi-purpose information system about land which
included land accounting, its registration, insurance of land taxation and land management. Then, the
cadastral specialists tried to integrate other real estate into this system. But it was unsuccessful (Lipski,
S.A. 2001). This integration succeeded after the adoption in 2007 of the law on the transition of real
estate to the united cadastre. As a result, the united cadastre and the system of rights registration
concerning the immovable property are adequate to the legal and economic aspects of the land market.

But real estate cadastre doesn’t include information about farmland in the structure of land plots,
aboutcertain productive specifications and other information. It doesn’t reflect the specifics of land as
a natural resource used as the main means of production in agriculture (Hlystun, V. N., 2010).

In the early *90s, another land information system was introduced in addition to land cadastre. This
was state monitoring of lands, which became a part of the state environmental monitoring.

However, it didn’t ensure the full-fledged observation of land plots as a production resource. This
monitoring was notperformed for a range of parameters characterizing which are essential for agriculture,
such as soil fertility, for example.

Along with the state monitoring of land the other observations are being implemented in the land
and in the agrarian sector too. The monitoring of agricultural land fertility is part of the state monitoring
of land (Zaharova N. 1., 2012). Also the state monitoring of land includes as a component part the
monitoring of reclaimed land. The Doctrine of food security of the Russian Federation provides for the
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monitoring such type of security. Some important directions in ensuring food security are the increase
of soil fertility and crop yield, the expansion of fields sown with agricultural crops at the expense of
unused arable lands, the construction and reconstruction of drainage systems (Lipski, S.A. 2013).

Thus, there are several types of observations of land used for agricultural purposes. But these
disparate observations do not give a synergy effect. There is the lack of systematization. In this
regard, quite big expectations are connected with the formation of the unified system of agricultural
land monitoring.

In 2010, the Government of the Russian Federation approved the development of state monitoring
of the agricultural land and the formation of state information resources about these lands. Such a
monitoring should provide the participants of land market with the information on the land as a natural
resource, which is the main means of production in agriculture.

Summary on the current regulatory mechanisms of the agricultural land market

Generally, the mechanisms of land market regulation have received the necessary development in
the past decade. They are effective enough and in the nearest future they should be maintained
entirely. In the longer term there is the possibility to refuse the right of primary purchase of land by
public authorities.

V. Possible regulators of the land market

Other regulators of the agricultural land market used in other countries were implemented only
partially or not implemented at all in modern Russia.

Thus, the priority right ofagricultural land purchase applies for the persons residing in this area and
for the “professional farmers”.

There is no need to have a special state permission on the land transaction. Although in Austria,
Norway, Finland and Germany the regulatory mechanism includes this procedure. In modern Russia,
its alternative is the priority purchase right of the plot which is assigned to the state or to the municipality.

The law “On the turnover of agricultural land” does not set any requirements about the age,
qualification and other requirements for purchasers of land plots (as, for example, it is in Norway,
Sweden and Germany).

In 1992-1993, in Russia, there was adopted the moratorium on the sale of land received from the
state (10 years for free receipt and 5 years in the case of purchases from the state). Such measures
were justified only in the early stages of land market formation. Now the land market and the set of
measures for its regulation are already formed. Therefore, itis notpractical to impose such a regulator.

Russian legislation partially implemented the principle of one heir of farmer’s land (land ownership
of one person). This principle exists in Germany, France, Switzerland and other countries. From a
formal point of view, it is not implemented in Russia. Other model is actually implemented in Russia -
the property belongs to the members of the farm on the right of joint ownership. However, in very
deed, according to Federal law “On peasant farm” when the members of the farm leave it, the land
plotisnot divided.

CONCLUSIONS

At present, in modern Russia the surface of private land is about 128.3 million hectares. It is
sufficient for the implementation of their market turnover at large scale. The main problem of the
agro-industrial sector is connected to the fact that in the *90s the land was divided by land shares.

The legislation provides the necessary mechanisms to regulate the market of agricultural land
which are also used in other countries. The basic requirement for the subsequent improvement of the
existing regulators is to strengthen their integration in order to ensure a more rational use of available
land resources and to create conditions for sustainable and effective development of the domestic
agro-industrial complex.

Also, in the near future, the priority will be given to the privatization of the agricultural land that
previously was not privatized. It concerns the land of specialized farms (tribal, greenhouses) and
unproductive land.
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PREMII ACORDATE DE ACADEMIA OAMENILOR
DE STINTA DIN ROMANIA (AOSR)
PENTRU LUCRARI APARUTE IN ANUL 2012

Prof. univ. dr. Dan SCHIOPU Membru titular-fondator AOSR

Ca si in anii trecuti §i in acest an, AOSR a acordat premii pentru carti de valoare deosebita.
Festivitatea de premiere a avut loc la sediul AOSR. in ziuade 23 mai, pentru carti tiparite in anul 2012.
In total au fost premiate 21 de lucriri. Pentru Sectia a VII-a — Stiinte Agricole, Silvice si Medicina
Veterinara, s-au acordat 4 premii, dintre care 2 pentru lucrari tiparite in Republica Moldova. Premiile
acordate sunt prezentate in tabelul ce urmeaza.

Nr. Denumirea

Domeniul e . Autori Titlul cartii
crt. Premiului ’
1 |Hotticultura _Eugen Gheorghe Cultura marului
RADULESCU  |CIMPOIES Editura Bons Offices Chisindu
2 | Viticultura Gherasim Rodica STURZA| Inofensivitatea produselor uvologice —

CONSTANTINESCU|Boris GAINA | Metode de analizi si prevenire a contaminarii
Academia de Stiinte a Moldovei in cola-
borare cu Universitatea Tehnicd a Mol-
dovei si Centrul National de Verificare a
Calitatii Produselor Alcoolice din Chiginau

Cateva date despre fiecare autor si carte. Academicianul Gheorghe Cimpoies este profesor
universitar si rector al Universitatii Agrare de Stat din Moldova (UASM). In anul 1972 a absolvit
Facultatea de Horticultura din cadrul UASM, unde, in intervalul 1974-1977, a fost aspirant la catedra
de Pomicultura. A facut apoi stagii de perfectionare la Instituto Sperimentale per la Frutticoltura (Roma,
Italia), la Institutul Unional Agricol de studii fara frecventa din Balagiha (Rusia), doctorantura la
Universitatea Agrara de Stat din Kuban, Krasnodar (Rusia), stagii la Universitatea din Udine (Italia),
la facultatea din Gembleoux (Belgia), Universitatea din Carolina de Nord (SUA.) si, in anul 2009, 1a 5
universititi din SUA. Dintre numeroasele distinctii si titluri notdm cd este Doctor Honoris Causa al
Academiei Agricole ,,K. A. Timiriazev”” din Moscova, Doctor Honoris Causa al Universitatii de Stiinte
Agronomice §i Medicind Veterinara din Bucuresti, al Universitatii de Stiinte Agricole si Medicina
Veterinara din lasi, al Universitatii de Stiinte Agricole si
Medicina Veterinara din Cluj-Napoca, al Universititii Nationale
Agricole din Kazahstan, al Universitatii Agrare de Stat din
Armenia, al Academiei Agricole , K. Timireazev” din
Moscova, membru de onoare al AOSR si al Academiei de
Stiinte Agricole si Silvice ,Gheorghe lonescu-Sisesti”, membru
titular al Academiei de Stiinte a Moldovei (ASM), laureat al
Premiului National in domeniul stiintei si tehnicii. Este autor a
peste 190 lucrari stiintifice $i metodice, inclusiv 5 monografii
si 9 brevete de inventie.

Cartea Cultura mdarului, premiatd de AOSR, este una
dintre monografiile amintite maisus. Se extinde pe 382 pagini,
grupate in 12 capitole In prefati se mentioneazi ca in zonele
temperate marul produce mai mult decat toate celelalte specii
pomicole luate impreuna. in Moldova este principala specie
pomicold. Asa cum se arata in capitolul 1, la nivel mondial,
marul este pe pozitia 2 casuprafata si ca productie (pe pozitia
1 fiind bananele). In capitolele urmitoare se prezinti
caracteristica morfologicasi particularitatile biologice, factorii
de vegetatie si zonele pomicole, soiurile omologate din
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Republica Moldova. Din capitolul 4 remarcam prezentarea tehnologiilor moleculare de analiza pentru
identificarea soiurilor, precum si un tabel cu cele 57 caractere principale folosite la descrierea soiurilor.
Spatiul nu ne permite sa insistdm mai mult asupra continutului lucrarii, dar remarcam descrierea taierii
mecanizate, modul in care este privita folosirea erbicidelor in pomicultura, fertilizarea (rolul elementelor
si microelementelor, metodele de aplicare a ingrasamintelor si calcularea dozelor), capacitatea de
pastrare a merelor in functie de continutul lor n etilena, metodele de stabilire a momentului optim de
recoltare (dupa continutul de amidon, rezistenta pulpei la penetrare, masa medie a unui fruct s.a.).
Cartea este frumos si bogat ilustrata (numai fotografiile color sunt in numar de 93), ceea ce 1i confera
un plus de claritate si atractivitate.

Rodica Sturza, asa cum se mentioneaza pe coperta, este doctor in chimie (1989), doctor habilitat
in tehnica (2008), profesor universitar la Facultatea de Tehnologie si Management in Industria Alimentara,
Universitatea Tehnicd a Moldovei (2011). A absolvit Facultatea de Chimie a UASM si a efectuat
studiile doctorale in cadrul Institutului de Fizica Aplicatd a ASM. Din 2007 detine functia de director al
Centrului National de Verificare a Calitatii Productiei Alcoolice. Este membru al Asociatiei Internationale
a Laboratoarelor Specializate in Analiza Produselor Viticole (BIPEA), acreditat si notificat in Registrul
Uniunii Europene. A publicat peste 200 de lucrari stiintifice, este autor a 12 brevete de inventie, 8
monografii, 60 articole in reviste recenzate, manuale si 16 articole publicate in diverse culegeri stiintifice
din Republica Moldova si de peste hotare (Bulgaria, Romania), peste 100 de articole si rezumate la
diverse foruri stiintifice internationale.

Academicianul Boris Giina este urmas al razesului Dumitru Géina, mentionatin 1652 in Corobceni,
jud. Orhei. In anul 1970 a absolvit Universitatea Tehnici a Moldovei, cu calificarea inginer-tehnolog
(oenologie-biotehnologie), iar in 1975 a obtinut titlul de doctor la Institutul Vieisi Vinului (Ialta, Ucraina).
A facut stagii la Academia Industriei Alimentare (Moscova), la Institutul de Oenologie din Bordeaux
(Franta), la institutele vitivinicole din Germania (Weinsberg, Geilweilhof, Geisenheim, Mainz, Freiburg),
Verona (Italia) si la Departamentul Biochimia Strugurilor si Vinului, ICSVV , Magaraci”. in 1992 a
devenit Doctor habilitat in stiinte tehnice. A
primittitlul onorific mondial al Marelui Juriu
din Paris , Personalitatea anului 1993 in lume
in Oenologie”, conferit la 17 iulie 1994 la Rodicn Sturzn Boris Giina
Congresul Organizatiei Internationale a Viei
si Vinului, semn de recunoastere a rezul-
tatelor remarcabile in domeniile: imobilizarea
hidrolazelor, crearea bioreactoarelor pe flux
continuu, stabilizarea sucurilor i vinurilor
contra tulburarilor coloidale, implementarea Metode e analiel gi de prevesine o contamingii
biobotricidelor, dezacidifierea vinului prin
degradarea enzimatica a acidului malic s.a.
Din 1995 a fost membru corespondent, iar
din 2007 este membru titular al ASM. Din
anul 1970 activeaza In Invatimantul superior
incepand caasistent, pentru ca in anul 2006
sa devina profesor cercetator. Din 2009 este
coordonator al Sectiei de Stiinte Agricole a
ASM, iar din anul 2013 membru de onoare
al AOSR. A publicat480 de lucrari stiintifice,
15 monografii (3 dintre ele in colaborare cu
savanti din Franta), 3 lucrari didactice, 47
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de brevete de inventie, 35 marci de vinuri, T 3
17 acte normative. Este Laureat al Premiu- e DRl S s e W
lui ASM, al saloanelor si expoztiilor interna-

tionale de inventica de la Geneva, Bruxelles, Chiiginidu 2012
Bucuresti, lasi, Moscova, Kiev, Chisinau.
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Monografia Inofensivitatea produselor uvologice — Metode de analiza si prevenire a
contamindrii premiati de AOSR totalizeazi 216 pagini si este strucurati in 8 capitole. in Capitolul 1.
Micotoxine se prezinti toxinele de origine endogena din struguri— patulina si modul de decontaminare
a mustului si vinului de patulind. Despre Ochratoxina (OTA) se trateaza pe un volum crescut de
pagini, deoarece au fost identificati mai multi metaboliti ai acestui compus. Capitolul 2 are ca obiect
aminele biogene (generate de bacteriile lactice din genurile Pediococcus, Lactobacillus si Leuconostoc,
precum si de unele suse/tulpini de levuri), capitolul 3 - carbamatul de etil, iar capitolul 4 — elementele
minerale, unde un loc aparte il detin metalele grele. Nu este neglijata nici contaminarea produselor
vinicole cu reziduuri de produse fitosanitare (capitolul 5) si problema reziduurilor de ftalati
(capitolul 6). In ultimele capitole se prezintd contaminarea cu Brettanomyces (care produce arome
nedorite), factorii favorizanti, metode de identificare etc., precum si efectul de dop si modalitati de
diminuare a impactului sau asupra calitatii vinului: compusii chimici care il genereaza (in principal
2,4 6-tricloranisolul), speciile de fungisi drojdii izolate de pe copaci, placi de pluta si dopuri, contaminarea
butoaielor, alternative la dopul de pluta etc.). Fiecare capitol se bazeazi pe o bogata documentare: 15-
177 titluri incluse in bibliografia fiecarui capitol.



