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MODEL TEHNOLOGIC DE VALORIFICARE CA INGRASAMANT A
NAMOLULUI ORASENESC TRATAT S| DESHIDRATAT
iN GEOTUBURI

Vasile PLAMADEALA, Ludmila BULAT, Alexandru RUSU

Abstract. The article reflects the key points on the use of dehydrated urban sludge in geotubes as organic fer-
tilizer in agriculture. The technological model was developed based on the results of the testing the urban sludge
from geotubes during the 2011 — 2019 yrs. In field experiments, on leached chernozem with clay loam texture,
two application doses were tested — 18 and 36 t/ha calculated based on the nitrogen quantity applied with these
doses — 170 kg and 340 kg N/ha. The chemical composition shows that urban sludge is an important source of
organic matter and nutrients and is characterized as a complex organic fertilizer containing all biophilic elements.
Compared to bovine manure with bedding (conventional), urban sludge from geotubes contains two times more
nitrogen, three times more phosphorus and about 20% more organic matter. The application of 20 t/ha of sludge
during eight years ensured a specific annual income per ton of sludge of 81 MDL. The specific income spent per
1 MDL was about 1.24 MDL.

Key words: Urban sludge; Geotubes; Dehydration; Chemical composition; Fertilizer application; Efficiency.

Rezumat. In articol sunt reflectate principalele aspecte privind utilizarea namolului ordsenesc deshidratat in
geotuburi in calitate de fertilizant organc 1n agricultura. Modelul tehnologic a fost intocmit in baza rezultatelor
testdrii namolului ordsenesc din geotuburi in perioada anilor 2011-2019. In experiente de camp, pe cernoziom
levigat cu textura luto-argiloasa, s-au experimentat doua doze de Incorporare — 18 si 36 t/ha, fiind calculate in baza
cantitatii de azot ce s-a aplicat odata cu aceste doze — 170 kg si 340 kg N/ha. Compozitia chimicd demonstreaza
ca namolul ordsenesc este o sursd importantd de materie organica si elemente nutritive si poate fi caracterizat
drept un ingrasamant complex, care contine toate elementele biofile. Comparativ cu gunoiul de bovine cu asternut
(conventional), ndmolul ordsenesc din geotuburi contine de doua ori mai mult azot, de trei ori mai mult fosfor si
cu circa 20% mai multd materie organica. Aplicarea a 20 t/ha de ndmol pe un interval de 8 ani a asigurat un venit
specific de 81 lei la o tona de namol. Venitul specific pentru 1 leu cheltuit a constituit 1,24lei.

Cuvinte-cheie: Namol orasenesc; Geotuburi; Deshidratare; Compozitie chimica; Fertilizare; Eficienta.

INTRODUCERE

Principalul act normativ al Uniunii Europene care reglementeaza gestionarea namolului de la statiile
de epurare, atunci cand este vorba de utilizarea acestora in agricultura, este directiva 86/278/CEE din 12
iunie 1986. In Republica Moldova, problema namolului de epurare face obiectul Hotararii Guvernului
nr. 1157 din 13 octombrie 2008 cu privire la aprobarea Reglementdrii tehnice ,,Masurile de protectie
a solului in cadrul practicilor agricole”. Namolul ordsenesc provenit de la statiile de epurare este recu-
noscut mai mult ca material poluant si mai putin ca sursa de elemente nutritive, cu efect benefic asupra
solului si productiei vegetale. Namolul de la diferite statii are o compozitie chimica foarte complexa
determinata de sectoarele si activitatile din care provine.

Utilizarea 1n agriculturd reprezintd metoda principala de degajare a namolului ordsenesc si o forma
de punere 1n valoare a continutului de materie organica si elemente nutritive din acesta. Pentru a diminua
efectul poluant al namolului ce se va folosi in agricultura si pentru a valorifica la maximum elementele
nutritive pe care le contine, este necesar ca aceste mase reziduale sa fie tratate in mod corespunzator.
Namolul trebuie aplicat numai pe soluri adecvate, in dozele si epocile stabilite, la un anumit sortiment
de culturi recomandate, asigurandu-se un control adecvat al calitatii factorilor de mediu (Leonard, I. et
al. 2007; Mihalache, M. et al. 2006).

La stabilirea dozelor de namol ce pot fi aplicate pe terenurile agricole se vor lua in calcul continutul
de azot total, continutul de metale grele, precum si necesarul de elemente nutritive al speciei cultivate.
Ultimul factor este relativ, avand in vedere cd marirea excesiva a dozelor de namol poate conduce la
cresterea continutului de metale grele in sol si plante (Lixandru, Gh., Filipov, F. 2012). Tinand cont de
rezultatele studiilor realizate, precum si de legislatia In vigoare referitoare la utilizarea namolului, se re-
comanda ca modernizarea statiilor de epurare s cuprinda si tehnologia de tratare in vederea valorificarii
acestuia in agricultura.
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Scopul lucrdrii de fatd consta in stabilirea punctelor-cheie in valorificarea ndmolului ordsenesc ca
ingrasamant 1n agricultura pentru sporirea fertilitatii solului si productivitatii culturilor agricole.

MATERIALE SI METODE

Cercetarile au fost efectuate in perioada 2011-2019. Experientele au fost fondate la Statiunea Ex-
perimentald a Institutului de Pedologie, Agrochimie si Protectie a Solului ,,Nicolae Dimo”, situatd in
comuna Ivancea, raionul Orhei, pe cernoziom levigat cu texturd luto-argiloasa. Continutul de humus
in sol a fost de 3,8-4,0%, fosforul mobil a constituit 18-20 ppm (dupad metoda Macighin), potasiul
schimbabil — 270 ppm, pH-ul- 6,7 si aciditatea hidrolitica — 26,5 me/kg. Ca material de studiu a servit
namolul orasenesc deshidratat in geotuburi (cu termenul de stocare mai mare de un an) de la statia de
epurare a apelor uzate din municipiul Chisinau. Pentru testarea influentei nimolului orasenesc asupra
cresterii plantelor si modificarii insusirilor solului s-au efectuat experiente de cdmp. S-au experimentat
doud doze de incorporare — 18 si 36t/ha, fiind calculate 1n baza cantitatii de azot ce s-a aplicat odata cu
aceste doze—170 kg si 340 kg N/ha.

Namolul folosit in experienta avea urmatoarea compozitie chimica: pH — 7,05; umiditate — 46,4%; ma-
terie organica — 15,1%; azot total — 0,93%; P20S5 total — 1,00%; K20 total — 0,29%; N-NH4 — 606 ppm;
P205 — 1450 ppm. Raportul C:N = 12:1. Namolul a fost aplicat toamna, inainte de efectuarea araturii.

Analiza namolului orasenesc s-a efectuat dupa urmatoarele metode: umiditatea — GOST 26713-85;
materia organicd — GOST 27980-88; azotul total — GOST 26715-75; fosforul total — GOST 26717-85;
potasiul total - GOST 26718-85; N-NO3 — dupéd Grandval-Leaju; N-NH4 — GOST 26716-85. Modelul
tehnologic a fost elaborat in urma totalizarii rezultatelor stiintifice obtinute si publicate in revistele si
culegerile periodice (Plamadeala, V. et al. 2013ab, 2017).

REZULTATE SI DISCUTII

Anual, in Republica Moldova se formeaza circa 70 mii tone de namol ordsenesc calculat la umidita-
tea de 50%. Jumatate din aceasta cantitate se acumuleaza In municipiul Chisindu, unde, pe parcursul ul-
timilor 8-9 ani, s-a implementat o tehnologie noud de deshidratare a ndmolului prin geotuburi, in aceasta
perioada fiind acumulate circa 550 mii tone. Geotuburile reprezinta niste saci gigantici, confectionati din
material semipermiabil, in care se pompeaza apele de canalizare. Prin peretii geotuburilor se poate scur-
ge, prin osmoza inversa, apa, nu insa si particulele solide. Datoritd substantelor floculante ce se adauga,
particulele se coaguleaza, intensificAndu-se procesul de cedare si separare a apei de fractia solida.

Principalele etape de prelucrare a namolului evacuat din geotuburi. Namolul tratat si deshidratat in
geotuburi, cu umiditatea de 78-82%, se transporta in perioada rece a anului la depozitul de fermentare, unde este
stocat pentru nu mai putin de 12 luni. In acest rastimp, umiditatea lui scade la 55-65%, fapt ce-i acorda proprietiti
tehnologice convenabile pentru a fi distribuit cu masinile de imprastiat ingrasdminte organice solide.

Caracteristica namolului din geotuburi. In comparatie cu tehnologia traditionala, perioada de des-
hidratare prin metoda geotuburilor este de circa 18 ori mai redusa. Continutul carbonului si al fosforu-
lui total se micsoreaza astfel de circa 2,0-2,3 ori, iar azotul si potasiul total raman la acelasi nivel. La
varsarea 1n geotuburi, apele de canalizare contin circa 96% umiditate. Dupa 40-45 de zile continutul
umiditatii scade la 78-82%. Transportarea ndmolului deshidratat din geotuburi la depozitul de fermenta-
re se efectueaza anual, in lunile decembrie-martie.

Compozitia chimicd demonstreaza ca ndmolul ordgenesc este o sursa importantd de materie organica
pentru sol si de elemente nutritive pentru plantele agricole. El este foarte bogat 1n azot total (0,83%), dar
mai cu seama n fosfor — element foarte deficitar pentru sol si agricultura. Continutul fosforului total,
calculat la masa cu umiditate naturala de circa 60%, este de 0,99%, cu o variatie de la 0,94 la 1,05%. Na-
molul ordasenesc are un continut foarte scazut de potasiu si sodiu, de aceea el nu poate reprezenta o sursa
de imbogitire a solului cu aceste elemente (Tab.1). In comparatie cu alte deseuri organogene, namolul
orasenesc contine diverse metale grele. Multe dintre acestea sunt necesare plantelor ca microelemente
nutritive, iar lipsa lor pe solele cu agriculturd intensiva conduce la diminuarea cantitativa si calitativd a
recoltelor. Astfel, ndmolul ordsenesc se caracterizeaza ca un Ingrasdmant complex, cu toate elementele
biofile necesare. Comparativ cu gunoiul de bovine cu asternut, care este acceptat ca ingrasamant organic
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etalon, namolul ordsenesc din geotuburi contine, la aceeasi umiditate, de peste doua ori mai mult azot,
de trei ori mai mult fosfor si cu 20% mai multad materie organica.

Tabelul 1. Compozitia chimica a namolului ordsenesc din mun. Chigindu
deshidratat prin geotuburi, raportata la masa cu umiditate naturald

. . L Continutul depistat
Ingredientul, unitatea de masura
mediu minim maxim
pH 7,4 7,1 7,8
Umiditatea, % 65,1 454 81,5
Substanta organica, % 17,4 13,6 21,1
Cenusa, % 21,8 10,1 33,5
Carbon, % 8,7 6,8 10,6
Azot total, % 0,83 0,69 0,96
N-NO,, mg/100 g 3,90 2,41 6,41
N-NH,, mg/100 g 63,2 30,2 71,1
Fosfor total, % 0,99 0,94 1,05
Fosfor mobil (P,0,), mg/100 g 146 125 168
Potasiu total, % 0,29 0,20 0,38
Calciu total, % 2,07 1,86 2,27
Magneziu total, % 0,49 0,14 0,85
Sulf total, % 0,34 0,15 0,52
Sodiu total, % 0,02 0,01 0,04

Incircitura nimolului cu metale grele. Continutul de metale grele din ndmolul orasenesc, desi
mare in comparatie cu alte ingrasdminte organice, este intr-un raport relativ optimal fatd de azot si
necesitatile plantelor. Dintre elementele benefice pentru culturi se remarcd manganul, borul, molib-
denul si zincul. Alte elemente, ca nichelul, cobaltul, cuprul, cromul, se gasesc in cantitati ce depasesc
necesitatile plantelor de 37-65 ori, comparativ cu continutul in azot al ndmolului, iar cele precum arse-
nul, cadmiul, mercurul, plumbul sunt vadit toxice pentru plante.

Necesitatea in timp a namolului si a solului tratat cu acesta. Dupad compozitia sa chimica, ndmolul
ordsenesc de la statiile de epurare ale apelor uzate din Republica Moldova nu depaseste concentratiile
maxime admise stabilite prin Hotararea Guvernului nr. 1157/2008 (Tab. 2). Utilizarea namolului se va
realiza de fiecare datad cu analiza sa chimica preventiva, precum si a solului tratat, in vederea monitori-
zarii dinamicii continutului de elemente biofile si metale grele.

Tabelul 2. Continutul mediu si concentratiile maxime admise (CMA) ale formelor totale de metale grele in na-
molul orasenesc si in solurile Republicii Moldova, mg/kg masa uscata

Specificarea indicatorilor Cd| Cu | Ni | Pb | Zn | Hg | Cr |Co| Mn
Continutul mediu in sol (Kupuitok, 2006, c. 29-30) 041 | 32 | 39 | 20 | 71 [ 0,19 | 91 | 13 | 790
CMA in sol 3 140 | 75 | 300 | 300 | 1,5 | 100 | 50 | 1500
Continutul mediu in namol 22 | 209 | 115 | 24 | 460 - 43 | 9 | 300
CMA in ndmol 40 | 1750 | 400 | 1200 (4000 | 25 - - -
CMA ce poate fi introdusa anual 1n solurile agricole | 0,15 | 12 3 15 30 | 0,1 1 - -

Monitorizarea prin analize chimice a namolului ce urmeza a fi incorporat, precum si a solului fer-
tilizat cu acesta, este necesara nu numai din considerentul ca multe dintre elemente nu sunt corelate
cantitativ cu necesitatile plantelor, dar si pentru cd concentratia lor in ndmol poate varia mult. Mai mult
decat atat, dupa toate tratamentele descrise, In namol pot rdmane in stare viabild anumite mezoorga-
nisme parazitare pentru om si animale, cei mai rezistenti dintre acestea fiind helmintii, dupa prezenta
carora se estimeaza starea sanitara a namolului. Avand in vedere toate acestea, ndmolul pregatit pentru
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folosire si solul tratat se vor analiza periodic sub aspectul dinamicii principalilor indici agrochimici, al
concentratiei de metalele grele si al prezentei helmintilor.

Recoltarea probelor de namol pentru analize. Din platforma (gramada) de namol de pana la 1000
tone se recolteaza 3 probe medii, iar din platforma de peste 1000 tone se recolteaza 6 probe medii, care se
analizeaza separat. Proba medie se extrage dintr-un punct reprezentativ al platformei pe toata inaltimea
ei, cu sonda pedologica pe adancimea fiecarui strat de 20 cm. Probele partiale de la toate adancimile unei
sonde se amesteca pe o pelicula. Din amestec se ia o proba medie cu masa de circa 1 kg, care se introduce
in doud pungi de celofan, imbracate una in alta. Eticheta probei se pune 1n punga exterioara. Din pungi
se elimind aerul, iar ele se leaga si se pastreaza, pana la expediere, intr-un loc rece si intunecos. Ulterior,
dupa acelasi procedeu se efectueaza recoltarea celorlalte probe medii. Probele recoltate si etichetate se
transporta in laborator cat mai repede posibil. Pana la analize si pe durata efectudrii lor, probele inregis-
trate se pastreaza in frigider. In eticheta probei se va inregistra: 1) denumirea materialului; 2) locul de
amplasare al platformei (gramezii); 3) volumul sau masa gramezii; 4) durata de stocare; 5) data recoltarii
probei; 6) numele executorului.

Metodele aplicate la analiza ndmolului. Pentru ndmolul ordsenesc, la fel ca si pentru celelalte
ingrasaminte organice solide, sunt indicate urmatoarele metode de analiza: umiditate— GOST 26713-85;
materia organicd — GOST 27980-88; cenusda — GOST 26714-85; azot total - GOST 26715-85; azot amo-
niacal — GOST 26715-85; azot nitric calorimetric cu acid fenoldisulfonic, fosfor total — GOST 26717-
85; potasiu total — GOST 26718-85; pH — GOST 27979-88; metalele grele — dupd metodele descrise de
A. B. Ky3nenos, A. I1. @ecron et al. (1989).

Valabilitatea analizelor si certificarea namolului ca ingrdsamdnt. O data pe an, namolul tratat
si pregatit pentru folosire ca ingrasamant este supus analizelor privind umiditatea, materia organica,
cenusa, azotul, fosforul si potasiul (forme totale), viabilitatea oudlor de helminti. O datd la 5 ani se ve-
rifica continutul de metale grele (Cd, Cu, Ni, Pb, Zn, Hg, Cr, Co, Mn). Rezultatele privind indicatorii
agrochimici si prezenta sau absenta helmintilor sunt valabile timp de un an, cele privind concentratia de
metale grele — timp de 5 ani. Fiecare lot de namol pregatit pentru folosire ca Ingrasamant trebuie sa fie
insotit de un certificat care cuprinde rezultatele analizelor mentionate, recomandari de utilizare, denu-
mirea, adresa si datele de contact ale producétorului de namol.

Monitorizarea calitatii solului tratat cu namol. Anual, primdvara, pe parcursul unei perioade de 5
ani de la Incorporarea namolului, se recolteaza probe medii de sol de la adancimea 0-20 cm. O proba
medie se compune din 20 de probe individuale si se recolteaza de pe o suprafatd de 5-10 hectare din sola.
in probele medii de sol se va analiza continutul de materie organica, azot amoniacal, azot nitric, fosfor
si potasiu accesibil. In probele din primul si din al cincilea an se va analiza continutul de cadmiu, cupru,
nichel, plumb, zinc, mercur, crom, cobalt si mangan.

Culturile agricole la care se administreaza ca ingrasamdnt namolul ordsenesc.Namolul orasenesc
se foloseste ca ingragdmant organic la culturile agricole a caror productie valorificabila nu se utilizeaza
ca produs alimentar 1n stare proaspatd. Se recomanda ca namolul sa se aplice la porumb, sfecla de zahar,
sfecla furajerd, tutun, rapita, paioase. Ca si celelalte ingragdminte organice, namolul se aplicd toamna,
inainte de lucrarea de baza a solului prin aratura cu rasturnarea brazdei.

Dozarea namolului orasenesc. Doza de aplicare a nimolului la un hectar se calculeaza in functie de
continutul de azot total. Cantitatea de azot total ce se administreaza o data cu namolul pentru operioada
de 3-5 ani nu trebuie sd depaseasca 170 kg/ha azot. Aceasta se calculeaza dupa formula:

D=17:N,

unde D — doza de namol cu umiditate naturald, t/ha; N — continutul de azot in namol, %; 17 — coe-
ficientul ce include in calcul doza maxima admisa de azot si recalcularea ndmolului din kilograme in
tone. De exemplu, la aplicarea namolului cu un continut de 0,75% azot, doza va fi de 23 t/ha (17:0,75).

Distribuirea pe suprafata solei preconizate pentru fertilizare. Masina de distribuit Ingrdsdminte or-
ganice solide (MIG6A, Triton, Simoseau, PTD-5, POI-6 etc.) se regleaza la doza calculatd conform fisei
tehnice a masinii. Masina se verifica si pe teren cu una-doud incércaturi cantarite. Se numara causele
de namol incarcate cu excavatorul in bena masinii. Dupa umplerea benei, namolul incarcat se niveleaza
cu causul excavatorului. Nivelul ndmolului cantarit si nivelat se marcheaza pe peretii benei cu semne
vizibile pentru excavatorist. Este necesar ca de fiecare data sa se incarce aceeasi masa de namol, acelasi
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numar de cause. Nivelul ndmolului incarcat trebuie sa coincida intotdeauna cu marcajul fixat pe peretii
benei dupa incarcatura cantarita.

Determinarea fasiei de distribuire a namolului dintr-o incarcaturd. Daca se stie doza de aplicare
a namolului $i masa de nadmol incércatd in masind, suprafata de teren pe care trebuie distribuita o Incar-
catura se calculeaza dupa formula:

S =10000 M:D,

unde S — suprafata parcelei, m?; M — masa namolului incircat in masing, t; D — doza ndmolului, t/ha;
10000 — coeficientul de calculare a hectarului in metri patrati.

De exemplu, daca doza de aplicare a namolului este de 23 t/ha, iar in masina de distribuit gunoi se
incarca céte 5 tone, atunci o incarcatura de namol trebuie distribuitd pe 2174 m? (10000-5:23). Dupa
latimea de Impréastiere a ndmolului (masurata in timpul verificérii masinii) se calculeaza lungimea fasiei
pe care se distribuie o Incarcatura. Daca latimea de distribuire a namolului este de 6 m, atunci lungimea
fasiei pe care se va distribui o incarcatura va fi de 362 m (2174 m*6 m). Distribuirea este mai precisa,
mai uniforma si mai comoda daca 1n prealabil se fixeaza semne vizibile pe linia de deplasare a masinilor,
precum si la locul pana unde acestea trebuie sa ajunga cu distribuirea unei Incarcaturi.

Tehnica distribuirii. La aplicare este necesara o distribuire cat mai uniforma a namolului pe suprafata
solului. Abaterea de la doza calculati nu trebuie sa fie mai mare de 10%. Intre fasiile invecinate nu tre-
buie sd ramana goluri, adicd suprafete neacoperite cu namol. Totodatd, marginile laterale ale fasiilor
invecinate trebuie si se suprapuni pe o extindere cuprinsa intre 10-17% din latimea fasiei. In marimi
absolute, pentru maginile de capacitate medie (4-6 tone), marginile suprapuse vor fi cu latimea de pana
la 1 m, iar pentru cele de capacitate mare — de pana la 2 m. Masina incércata intra de la un colt al solei
si distribuie ndmolul de-a lungul unei margini relativ drepte a acesteia, deplasdndu-se pana la semnele
la care trebuie sa se descarce in totalitate. Urmatoarea masina incepe distribuirea namolului din locul
unde precedenta a terminat incarcitura. Intre capetele fasiilor dintre masini nu trebuie si riména goluri
sau suprapuneri de ndmol pe o distantd mai mare de 1 m. Urmatoarea linie de deplasare a masinilor
trece paralel cu prima, la un interval egal cu latimea de distribuire a ingrasamantului, masurat de la linia
precedenta de deplasare a masinii.

Indati dupa distribuirea namolului, in aceeasi zi, solul fertilizat se discuieste in vederea incorporarii
preparatorii a ndmolului si minimalizarii pierderilor de amoniac si efectuarea cat mai rapida a araturii.

Eficacitatea economica a aplicarii namolului ordsenesc. Cheltuielile pentru aplicarea ndmolului
orasenesc se deduc din cheltuielile pentru motorina (74%), amortizarea masinii (17%) si salariul meca-
nizatorului (9%). Pentru Incorporarea unei tone de nimol orasenesc fermentat se cheltuie, in medie, 260
lei (1a o distanta de 3,0 km). La nivelul preturilor din anul 2018, costul pentru fertilizare este, in medie,
1380 1ei (80 $ ).

Tabelul 3. Eficacitatea economica a aplicarii namolului orasenesc ca ingrasamant, 20 t/ha

Specificarea indicatorilor si unitatea de masura Marimea

1. Sporul recoltei totale pe patru ani de la 20t/ha ndmol ordsenesc, kg 3890
2. Valoarea sporului total pe patru ani, (3890 kg -3,00 lei/kg), lei 11670
3. Cheltuieli pentru aplicarea namolului ordsenesc (260 lei/t-20 tone), lei 5200
4. Venitul net (11670-5200), lei 6470
5. Venitul specific pe 1 tond namol orasenesc (6470 : 20 : 4 ani), lei 81

6. Venitul specific pe 1 leu cheltuit (6470 : 5200), lei 1,24
7. Rentabilitatea cheltuielilor (6470 -100: 5200), % 124

8. Termenul de recuperare a cheltuielilor (10660 - 100 : 23340 = 46 %), ani 2

De exemplu, factorul de calcul pentru 1 tond de namol la doza de 25 t/ha la distanta de 3,0 km este de
0,188 (260:1380) (Rusu, A. 2012). Cunoscénd datele privind costul sporului de productie de la namolul
ordsenesc Incorporat si privind cheltuielile pentru aplicarea lui, se poate analiza, prin diferenta, eficaci-
tatea economicd a namolului ca ingrasamant. Calculele au demonstrat ca aplicarea namolului ordgenesc
in calitate de fertilizant pentru culturile de cdmp este rentabila (Tab. 3). Pretul de realizare a boabelor de
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grau de toamna in luna iunie a anului 2019, conform datelor de la Bursa cerealelor din portul Constanta,
a constituit 159 euro (3000,00 lei MD).

Puncte-cheie pentru reusita utilizarii durabile a namolurilor ordsenesti. Pentru utilizarea eficientd

si durabild a namolurilor ordsenesti sunt necesare:

1.

controlul permanent al retelelor de colectare, care sa asigure producerea unui namol curat. Prima
conditie pentru a obtine namoluri de calitate, care vor fi usor acceptate pentru aplicarea pe terenurile
agricole, tine de ceea ce se arunca in apele uzate, mai ales produsele nocive;

informarea tuturor partilor implicate privitor la procesele de tratare, la eventualele riscuri de con-
taminare a mediului, astfel incat folosirea namolurilor ordsenesti sa fie acceptatd de agricultori si
consumatori in cunostinta de cauza,

. organizarea la nivel teritorial, printr-o repartizare rationala, a terenurilor agricole pe care se va aplica

namolul ordsenesc; estimarea productiei de nimol orasenesc ce trebuie distribuitd pe terenurile agri-
cole, a terenurilor disponibile in functie de soluri, culturi si alte suprafete;

controlul analitic bine organizat, care va garanta cunoasterea namolurilor ce se folosesc si a solurilor
receptoare; efectuarea regulata a analizelor pentru a cunoaste calitatea namolului si a solului;
planificarea eficienta a aplicérii ndmolului ordsenesc in vederea valorificérii la nivel optim a propri-
etatilor lui fertilizante. In acest sens este necesar un demers rational pornind de la date agronomice
precise care vor asigura rezultate bune pentru culturi in agricultura durabila;

un cod al bunelor practici de aplicare a namolurilor orasenesti, conform caruia fiecare intervenient
sa facd exact ceea ce trebuie s facd. Precizarea procedurilor prin intermediul comunicarii orale i In
scris va permite cunoasterea acestora de catre toti participantii si evitarea falselor manevre care ar
putea sta la originea unor incidente;

un responsabil bine identificat care se va ocupa de organizarea santierelor si va servi ca interlocutor
pentru a sti la cine trebuie de adresat la nivel local si la nivel raional;

un organism independent care va valida datele furnizate de producétorul de namoluri; crearea
situatiei nationale privind asanarea si igienizarea apelor, a dificultatilor intdmpinate si a solutiilor
aplicate vor permite constientizarea protectiei mediului.

CONCLUZII

Respectarea intocmai a cerintelor stipulate in actualul model tehnologic va conduce neaparat la

diminuarea esentiala a poluarii mediului, mai cu seama a apelor de suprafata si a solurilor de pe terenuri-
le agricole destinate fertilizarii cu ndmolul ordsenesc, dar si la evitarea mirosului nepléacut din atmosfera.
Respectarea dozelor stiintific argumentate de aplicare a ndmolului si a spectrului de culturi agricole
cultivate pe terenurile respective va favoriza mentinerea si sporirea fertilitati solului si a productivitatii
culturilor de camp cultivate pe aceste terenuri.
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KOPPENAUNOHHAA CBA3b NT'YMYCA C ATPOXUMUYECKUMU
MOKA3ATENAMU CBETIO-CEPOMN NNECHOW
NMOBEPXHOCTHO-OINMEEHHOW NOYBbI
3ANAQHON NNECOCTENUN YKPAUHDI

Onez TABPHIIIKO, Opuit OJIUDHUP,
Anna 'ABPHEJIb, Tamvana ITAPTHKA

Abstract. The method of processing statistical data consists in comparing correlation coefficients between one or
many pairs to establish correlation relationships between them. In the conditions of a classical stationary experiment,
the correlation between humus and agrochemical indicators of light gray forest surface-gleyed soil was investigated
during a long-term agricultural use in the Western Forest-Steppe of Ukraine. The experiment was established in 1965
with different doses and ratios of mineral fertilizes, farmyard manure and lime. The results showed that correlation
coefficient between the content of humus and easily hydrolyzable nitrogen (N) is paired (r = 0.958-0.997). It has been
proved that with prolonged application of only mineral fertilizers (NP K ) a connection between humus, nitrogen,
and mobile phosphorus (P,0,) is observed at a level of r = 0.989-0.775. However, in variants where along with mi-
neral and organic fertilizers 1.0 and 1.5 doses of CaCO, were applied according to hydrolytic acidity, even closer links
are observed between humus, N and P,O,, while the correlation coefficient is 0.906-0.954. At the same time, close
correlation between the content of humus and exchange potassium (K,O) in light gray forest surface-gleyed soil in
the conditions of the Western Forest-Steppe of Ukraine has not been established.

Key words: Soil; Humus; Correlation; Nitrogen; Phosphorus; Potassium; Lime; Farmyard manure; Mineral
fertilizers.

Pegepar. Meron 00paOOTKM CTATHCTHYECKUX JAaHHBIX 3aKIIOYaeTCI B CpPaBHEHWH KOX(PPHUINEHTOB
KOPPEISALUHI MEK/Ty OJHOM WIM MHOTHMH MTapaMH JUTS YCTaHOBIICHUS MEKAY HUMH KOPPEISIIMOHHBIX cBsi3ei. Ha
0a3e KIIacCHYECKOTO CTAIIMOHAPHOTO OIBITAa MCCIIEAOBAIN KOPPEISIINOHHYIO CBSI3b TyMycCa C arpOXUMHYECKUMHU
MOKa3aTeIIsIMH CBETIIO-CEPOM JIECHOM MMOBEPXHOCTHO-OTTIECHHOW ITOYBBI IPU JUINTENILHOM CENbCKOXO03HCTBEHHOM
HCIIOJH30BaHNH B yCIIOBHSIX 3amanHoit Jlecocrenn YipanHsl. OnbIT ObLT 3a5105%keH B 1965 1. ¢ ncmonp30BaHNEeM
Pa3HBIX /103 ¥ COOTHOIICHWH MHHEPAIbHBIX yIOOpEHMH, HABO3a M W3BECTU. Y CTAHOBIECHO, YTO KOI(DPHUIUECHT
KOPPETALHOHHON 3aBHCUMOCTH MEXAY COICp)KaHWEM TyMmyca M Jerkoruaponmusyemoro azora (N) sBisieTcs
mapaeiM (r = 0,958-0,997). JloxazaHo, YTO MpH UINTEIFHOM BHECEHHH TOJBKO MHHEPATBHBIX YIOOpEHHIH
(NP K,) HaOMIOMaETCs CBA3L MEKIY TyMyCOM, a30TOM M NOABHKHBEIM (hocdopom (P,0,) na yporne r = 0,989-
0,775. OpHako, Ha BapHaHTaX, IJIe HapSAAy ¢ MHHEPAJbHBIMH M OPTaHWYECKUMH YIOOPEHUSMH OBUTH BHECEHBI
1,0 m 1,5 moser CaCO, 1o rugpoNuTHIECKON KUCTOTHOCTH, TPOCIIEKUBAIOTCS €NIE OOJIee TECHBIE CBI3U MEXKITY
rymycom, N u P,O,. IIpu 5T0M K0o3hdumenT Koppensuuonnon 3apucumoct cocrasun 0,906-0,954. Bmecre ¢
TEM TECHBIX KOPPENAIMOHHBIX CBA3EH MEXKIY colepKaHueM rymyca u oomernoro kamus (K O) B cBeTio-cepoit
JIECHOH IMOBEPXHOCTHO-OTJIEEHHOH T0YBE B yCIOBUAX 3amanaHoii Jlecoctenn YKpanHbI HE YCTAaHOBIICHO.

KumroueBsie cnoBa: I[lousa; 'ymyc; Koppemsuus; Azor; @octhop; Kammit; 3zeects; HaBo3; MunepansHbie
ynoOpeHusl.

BBEJEHUE

KoppensuonHslii  aHanmmM3 SIBISETCS METOJOM OOpaOOTKM CTATHCTHYCCKUX JIAHHBIX, KOTOPBIN
3aKJIF0YaeTcs B M3y4eHHH KO3 (DUIMEHTOB KOPPEISIINH MEXTy MepeMEeHHBIMU. [IpH 3TOM CpaBHUBAIOTCS
KO (PHIIMEHTHI KOPPEIIUK MEXIYy OIHOH Mapod WM MHOTOYHCICHHBIMH IapaMy IMPHU3HAKOB IS
YCTAaHOBJICHHUS MEX Ty HUMH CTaTHCTHYecKuX B3aumocBs3eil (Ynaymina, K. B. 2012; Ditlevsen, O. 2003).

OCHOBHBIM HCTOYHUKOM 3JIEMEHTOB MTUTaHMUs JIJII QOPMUPOBAHUSI YPOXKAS SBISIETCS TyMYC, OT 3aI1aCOB
W KauecTBa KOTOPOTO 3aBHCHT CTPYKTYpa IOYBHI, €€ BOJHBIE M (DU3MUECKUE CBOWCTBA, MOTIIONIAOIIASL
CIIocOOHOCTH U pepMeHTaTHBHAS akTUBHOCTE (I'ocriomapenko, I'. M. 2015; Bepemeenko, C. 1., @ypmaner,
0. A. 2014). Ouenka comepskaHus 1 3al1acOB MMUTATEIFHBIX JJIEMEHTOB, X Iiepepacipe/esicHie B TI0UBE,
B YaCTHOCTH TI0 MPOQUITIO TIO3BOJISTIOT HE TOJNBKO BBUICHUTH PEANBHO JOCTYIHBIN (OHJ MHUTATEIHHBIX
3JIEMEHTOB TOYBBI Ui PACTCHHM, HO U ONPENC/IUTh UX OMOTCHHYIO aKKyMYJISIIIHIO, IIYTH MHUTIPAIlH B
nmagamadTe ¥ ygacTre B OMOJIOTHIeCKOM KPYTOBOPOTE BEIeCTB. JlaHHBIH (aKT SBISETCS OCOOCHHO aKTy-
QTBHBIM JIJIS TOBBIIIEHHUS 3Q()EKTHBHOCTH arpoIpOMBIIIICHHOTO IPOM3BOJICTBA, KOTOPOE JIOJKHO Peau-
30BBIBATHCS C YI€TOM U3MeHEeHHs Tuiogoponus nous (Bepemeenko, C. U., @ypmanet, O.A. 2014; Hocko,
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b. C. 2013). ITosToMy MEXIy COAEpKaHHEM T'yMyca W BETMYMHOM COIEp:KaHUs OCHOBHBIX AIIEMEHTOB
MUTaHKUS B TIOYBE, CYLIECTBYET ONpEACICHHAs 3aBUCHMOCTD MJIH KOppersiuonHas cBsa3b (MamieHko, A.
M. et al. 2018; Beprynoga, 1. M. 2000; Ykapenko, B. A. et al. 2011).

[Tonb3a xKoppenduuit B TOM, 4YTO OHM MOTYT YKa3blBaTh HAa OTHOILIEHHE, KOTOPOE MOXKET HOCUTh
mpeacKa3yeMblil XapakTep U Mo3TOMY UMeTh npaktudeckoe npuMeHenue (Lapenko, O. M. et al. 2000;
bepexmnas, E. B., bepexnoii, B.1. 2001; Memankuna, FO. JI., Camconosa, B.I1. 2008; €menko, B. O. et
al. 2014). Koppensuus He JacT TOYHON B3aUMOCBSI3U MEKIY ABYMS PU3HAKAMHU, & OIIPEENSICT TOIBKO
CTENEHb U3MEHYUBOCTH OfHOM 0T fapyro# (Jocnexos, b. A.1985).

[To nannpiM «CTaTHCTHUECKOTO exxeroanuka Y kpauHbl-2003», 00bIYHO OJJHOH TOJIBKO KOPPEISIHN
HEJIOCTATOYHO JAJISl TOTO, YTOOBI CAEJaTh BHIBOJ O CYIIECTBOBAHWM NMPUYMHHO-CIEICTBEHHOW CBS3H,
YTO 4acTo (OPMYJIUPYIOT (pa3oil «Koppesus He O3Ha4aeT MPUYMHHOCTH». Bo MHOTHX ciydasx,
KOr'Jla JOCTOBEPHO U3BECTHO, YTO 3aBUCUMOCTH CYIIECTBYET, KOPPEIALMOHHBIN aHAIN3 MOXKET He J1aTh
pEe3yJIbTaTOB BCIEACTBHE TOTO, YTO 3aBUCHUMOCThH HENMHEWHas. PakT KOPPEIALHMOHHOW 3aBUCUMOCTH
HE TO3BOJIAET yTBEP)KAATh, Kakas WMEHHO M3 TMEPEMEHHBIX SIBISAETCS NPUYMHOW HM3MEHEHUH, WU
NepeMeHHbIe TPUYMHHO CBSI3aHbI MeXay coboit (Uuuaynina, K. B. 2012).

MATEPHAJIBI 1 METO/bI

HccnenoBanne KoppensIUOHHON CBSA3M TyMyca ¢ arpOXMMHMUYECKUMU MTOKA3aTEeNIIMU CBETIIO-CEPOI
JIECHOM MOBEPXHOCTHO-OIVIEEHON MOYBBI B YCIOBHSAX 3amamHoil Jlecoctenu YKpauHbl H3ydaid B
teueHune 2016-2018 rr. Ha 6a3e IIUTENHFHOTO CTAMOHAPHOIO OMbITa IHCTUTYTa CEBCKOTO X03sicTBa
Kapnarckoro pernona HAAH. OnbiT 0611 3a0keH eme B 1965 . ¢ pasHbBIMU JJ03aMHU M COOTHOILIEHH-
SIMH MUHEPaJbHBIX yA00peHUl, HaB03a M U3BECTH U COINIAcHO arTtectary perucrparuun HAAH Ne 29
BKJIIOUEH B PEECTP JOJTOCPOUHBIX CTAIIMOHAPHBIX IMOJIEBBIX ONMBITOB HanmoHanbHON akaeMuu arpap-
HBIX HayK YKpauHblL.

CranuoHapHbIN OBIT pa3MeEIEH B TPOCTPAHCTBE HA TPEX MOJIX, KaXI0€ U3 KOTOPBIX HACUUTHIBAeT 18
BAapHAaHTOB B TPEXKPAaTHOM IOBTOpeHUH. PacrnonoskeHne BapuaHTOB OJJHOAPYCHOE, II0CIIE10BATEIbHOE.
OO0m1as miomazap yuactka coctapisier 168 Mm%, yuetnas — 100 M2, CeBo0OOPOT YETHIPEXTOIBHBIH ¢ Ta-
KHM YepefoBaHMEM KyJbTYp: KyKypy3a Ha CHJIOC — STUMEHb SIPOBOM € MOACEBOM KieBepa JIyTOBOTO —
KJIEBEP JIyTOBOM — IIIICHUIA 03UMasi. ATPOTEXHHUKA BhIPAIIMBAHUS KYJIbTYp, 00paboTKa TIOUBBI U YXOJ
3a moceBaMH OOIICTIPUHSATHIE ISl YCIOBHH 30HbI JlecocTenu 3amagHoii.

[Taxotubiit cnoét mouBel 0—20 cM Tepen 3aKIagKONH OIbITa XapaKTEPU30BAJICS CIETYIOIIMMHI
YCPEIHEHHBIMH UCXOAHBIMU (PU3UKO-XUMHUSCKUMHU U arpOXUMHUYECKUMHU ITOKA3aTEISIMH TL10JJ0PO U
conepxanue rymyca (o Tropuny) cocrasuio 1,42 %, pH, ., - 4,2, ruApONUTHYECKAS KUCTOTHOCTD (110
Kanmneny) - 4,5, oomennas (o Cokonoy) - 0,6 Mr-sks/100 rpamMm moussl. CofepikaHue MOIBHKHOTO
ATFOMHHUS HAacunThiBano 60,0 MI/KT TIOYBBI, CyMMa OOMEHHBIX OCHOBaHHH cocTaBiseT 3,4 mr-aks/100
rpaMM TIOYBBI, COiepkanue Kabius 2,2 Mr-3ke/100 rpamMm nouBsl, moaBmKHOTO ocdopa (mo Kupca-
HOBY) 1 00MeHHOTO0 Kanus (110 MacnoBoii) - coorBercTBeHHO 36,0 u 50,0 Mr/Kr O4BBHI.

[IpencraBieHHbIC HCCIEIOBAHMS BBIIOIHSUIMCH HA BapraHTax 0e3 yno0penuil (koHTpob) (Bap. 1);
NP K + 10 1/ra naposa + CaCO, (1,0 Hr) (sap. 7); N, P K, + 10 1/ra maposa + CaCO, (1,0 Hr)

657 68768 101

(Bap. 12); N, P, K, + 15 1/ra naBoza + CaCO, (1,5 Hr) (Bap. 13); 1 npu BHECEHHH TOJIBKO MUHEPAIbHBIX

ynobpennii N P K . (Bap. 15).Jln1 cpaBHeHus 1 Gojiee MOJHOrO U3YyYEHHUs KOPPEJIAUMOHHON CBA3H
MeXIy OKa3aTeJIIMU IPH pa3HOH ceIbCKOX035HCTBEHHOMN Harpy3Ke ObLIH 3aJI05KEHBI JONOTHUTENLHBIE
pas3pesbl o1 JIECHBIM MaCCHBOM U Ha TIepesiore.

[Ipo6b1 mouBbl oTOMpanu U roToBWIM K aHanmm3am no I'OCT 4287: 2004 u UCO 11464-2001.
AHamUTHYECKHE WCCICIOBaHUS TNPOBOAWIM B CEpTUPHLUUPOBAHHONW arpoXMMHYECKOW Jabopa-
topun Hucturyra CXKP HAAH, a umenno: rymyc — no merony Tropuna (ACTY 4732-2007);
aerkorunponuzyembiii a3or (N) — mo Kopupungy (JACTY 7863: 2015); noasmwxkHBIA ¢ochop
(P,O,) u o6mennmii kamuii (K,O) — mo Yupukosy B Beitsikke 0,5 1 CH,COOH (JICTY 4115-2002).
Marematudeckylo 00paOOTKy pe3yJbTaTOB HCCIEAOBAHUK OCYIIECTBISUIM JHCIIEPCHOHHBIM U
KOPPEISIMOHHO-PerpecCHOHHbIM MeTooM 3a [locnexoBeiM u Emenkom ([Jocmexos, b. A. 1985;
€menko, B. O. et al. 2014) ¢ ucnons3zoBanueM nporpamm Microsoft Excel u Statistica 6.0.
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PE3VJIBTATBI U OBCYXIEHUSA

Pesynpraramu nccnenoBaHui yCTaHOBIIEHO, YTO B CBETIIO-CEPO JIECHON MOBEPXHOCTHO-OTTIEEHHOMN
[OYBE B YCIOBUSAX EPUOANIECKH IPOMBIBHOTO THUIIA BogHOTO pesknMma (Hazapyk, M. M. 2018; I1o3Hsik,
C. I1. 2020) mox necoMm cojepkaHue 00IIEro ryMmyca ObUIO caMOe BEICOKOE B I'yMYCOBO-3TFOBUAIIBHOM
ropuzonte HEgl u cocrasmsno — 2,07 %. C Bo3pacTaromiei iyOHHOM ero KOJIMYeCTBO PE3KO CHUKAETCS
k 0,22 % (Pgl). Ha nepenore conep>kanue rymyca B IpoQuiie IOUYBbI HHXKE 110 CPABHEHHUIO C JIECOM U
cocrasiseT 1,74-0,19 % (tadmn. 1).

Tadauua 1. Aepoxumuueckue c8olicmea eenemuieckux 2OpU3OHmMo8 C8em.i0-cepoil 1eCHOU
NOBEPXHOCTNHO-02TIeeHHOU NOYEbl NOO 1€COM U NEPENO2OM

. [ToaBKHBII OOMeHHbIHT
IeneTnueckue Fybuna JlerkoruapomsyeMsiit | ocgop (P 0y | xamiii (K,0)
TOPHU30HTHI orbopa Tywmye, % asot (N) o YupukoBy
poOBbI, cM
M2/K2 nouebl
1 2 3 4 | 5 | 6
Jlec

HEgl 5-26 2,07 109,2 29,0 90,0
Ehgl 27-47 1,23 33,6 50,0 38,8
Iegl 48-64 0,53 15,4 60,0 40,0
Igl 65-96 0,33 11,2 15,9 80,0
Ipgl 97-122 0,29 11,0 35,0 85,0
Pigl 123-150 0,26 9,8 53,0 87,5
Pgl 151-173 0,22 8,4 20,2 80,0
X =S, (cpeonee) 0,70 28,4 37,6 71,6
S. 0,26 13,9 6,4 8,4

V, % 99,0 129,3 45,4 31,2

S 0,70 36,7 17,1 22,3

HCP 0,91 48,03 22,35 29,22

Ilepenor

HEgl 5-30 1,74 100,6 50,0 117,0
Ehgl 31-40 0,46 23,8 47,0 41,0
legl 41-61 0,41 15,4 38,0 75,0
Igl 62-102 0,28 18,2 41,0 75,0
Ipgl 103-129 0,21 12,6 99,0 30,0
Pigl 130-150 0,26 18,2 74,0 72,0

Pgl 151-180 0,19 14,0 114,0 105,0
X =S (cpeonee) 0,51 29,0 66,1 73,6
S. 0,21 12,0 11,4 11,8

V, % 109,0 109,7 45,7 42,4

S 0,55 318 30,2 31,2

HCP . 0,72 41,64 39,59 40,86

IIpumeuanne: X =S, JOBEPUTENBHBIA MHTEpBAT (cpeanaee) 95% BeposTHOCTH; Ss — MOTPELTHOCTh CPEAHETO

3Ha"YeHus; ¥, %— koa(hdunmeHT Bapruanun (TI0Ka3aTellb M3MEHIHBOCTH YHCIIOBOTO Psizia); S— CTaHIapTHOE OTKIIOHEHHE.
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[IpoBeneHHBIMH HCCIIEIOBAHUSAME YCTaHOBIICHO, YTO JUTHTEILHOE BHECEHHUE HA SICHO-CEPO JIECHOU
T0YBE TIOJIOBUHHOM 10361 MUHEPATBHBIX yn00penuii (N, P, K. ) Ha done 15 1/ra ceBo0OOPOTHOI mI10-
11aau HaBo3a U 1,5 0361 U3BECTH 10 THAPOIUTUIECKON KHCIOTHOCTH (Bap. 13) cnocoOCTBOBaIO TpaHC-
(dhopmaum ee TyMyCHOTO COCTOSIHUS TI0 CPAaBHEHHIO ¢ KOHTposeM Oe3 ynoopenuit (Bap. 1). [Ipu stom
cojiepkaHue rymyca Bo3pociio Ha 0,39%, JTerkoruaponu3yemMoro a3ora Ha 7,8 MI/KT MO4BEI, & COIepIKa-
HUE TOABMXHOTO pochopa 1 0OMEHHOTO KalHsl YBEIUYMIOCH COOTBETCTBEHHO Ha 109,5 u 24,0 mr/kr
nousbl. [Ipn BHECEHMH Ha HCCITEyEMO# TTIOYBE MOJITOPBI 103bI MUHEPANIbHBIX yroOpenui(N, P K )
+ 10 1/ra maBosza + CaCO, (1,0 Hr) (Bap. 12) nokasarens comepxanus rymyca B ropusonte HEgl/max
cocrasisin 1,85% (tabm. 2).

OueHb 3¢ (peKTUBHOM C TOUKK 3pEHHUs] HAKOTUICHUS TyMYyca U CTa0MITU3aIMY €T0 COACPKaHHS B TOYBE
SABJIAETCS OPraHO-MHMHEPANIbHAA cucTeMa ynoopenus ¢ Buecennem N P K . 10 1/ra ceBooOGOpoTHOM
IIoIaaM HaBo3a Ha pone uzsectkoBanus CaCO, (1,0 Hr) (Bap. 7). Conepranue rymyca B axoTHOM
cJioe MpH 3ToM noBeIcuioch A0 1,90%, urto Ha 0,42 % BbIe KoHTpoOsA. ClieayeT OTMETUTh, YTO MpH
TaKol crucTeMe ynoOpeHHsI HaOII0AaeTCsl BRICOKOE CONEpKaHue TyMyca MO MpO(HIII0 BCEX OMBITHBIX
BapHaHTOB (J0BepUTENbHBIN HHTEpBaN — 0,92%). Ilpn anmuTensHOM NpUMEHEHUH MUHEpaIbHOMN cucTe-
MBI yioOpeHust Ha npoTtsbkeHun 50 jet (Bap. 15) mokaszarens rymyca B IOUBE K KOHITY A€BATON pOTaluu
BbIpoc Beero Ha 0,09% B ropuzonte HEgl/max u 0,05% B ropuzonte HEgln/max nocreneHHo CHUXasch
10 0,31% B marepuHcKoi cmiibHO TiieeBoi mopoae (PIGI) (Tabm. 2).

Baxxaeim q)aKTOpOM IJ10aA0poaArs IMOYBEI ABIACTCA COACPKAHUC B HeH JICTKOPACTBOPHUMBIX IIATAa-
TENILHBIX COSNMHEHUH a3oTa, pochopa U kanus. XapakTepusysl pacrnpelielieHHe OCHOBHBIX 3JIEMEHTOB
IIMTaHUA B HpO(I)I/IHC, KaK B CjIyda€ € TYMYCOM, CJIEAYET OTMETUTH, YTO HAa BCCX BapHaHTaX OTMEYACTCA
PEe3K0OE CHUKEHHUE KOJIMYECTBA JISTKOTUposin3yeMoro azora (N) ¢ miyounoit (Tadm. 1). 910 MOXKHO 00b-
SICHUTh HAJIMYUEM TTapHOH KOPPENSIMOHHON 3aBUCHMOCTH MEXy COJEpKaHUEM OPraHMYEeCKOTO Belle-
CTBa U JICTKOT'MJIPOJIM3YEMOI0 a30Ta B BEPXHUX TOPU30HTAX MOUBHI (Ta0. 3).

Taoauua 2. Aepoxumuyeckue ce0lUCMEa 2eHeMUYeCKUX 20PU30HIO8 C8eM.I0-CePOlUl 1eCHOU NOBEPXHOCIHO-
02NeeHHOU NOYBbL NPU PASHBIX YPOBHAX YOOOPEHUA U NEPUOOUHECKO20 U36ECMKOBAHUA 8 ONUMETbHOM ONblme

FayGuma Nerxormaponnsy- TTonBrxHBIN OOMEHHBII Kaani
I'eneTnyeckue oT60pa Tymye, % eI 3ot (N) docdop (ons) (K,0)
TOPU30HTHI 1po6I, cM 1o YupukoBy
M2/K2 nougbl
1 2 3 4 | 5 | 6
be3 ynobpennii (koHTpOIH) (Bap. 1)
HEglmax. 0-18 1,48 86,0 41,0 56,0
HEgln/max. 19-31 1,40 75,6 34,0 38,0
Ehgl 32-64 0,48 19,6 50,0 37,0
legl 65-110 0,28 15,4 11,0 95,0
Igl 111-131 0,28 14,0 53,0 69,0
IPgl 132-180 0,47 10,5 71,0 31,0
Plgl 181-200 0,26 11,2 96,0 67,0
X =S5 (cpeduee) 0,66 33,2 50,9 56,1
S. 0,20 12,4 10,3 8,6
V. % 81,0 98,8 53,4 40,6
S 0,54 32,8 27,1 22,8
HCP 0,70 42,96 35,54 29,87
NP K + 10 1/ra maoza + CaCO, (1,0 Hr) (Bap. 7)
HEglnax. 0-20 1,90 107,8 166,5 117,5
HEgln/max. 21-35 1,61 85,4 110,0 72,5
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Ehgl 36-55 0,83 44,8 66,5 44,5
Iegl 56-81 0,64 29,4 41,0 78,8
Igl 82-150 0,55 28,0 51,5 93,8
IPgl 151-193 0,51 25,2 445 90,0
PIGI 194-215 0,40 22,4 56,0 77,5
X =S, (cpeonee) 0,92 49,0 76,6 82,1

S, 0,22 12,8 17,4 8,4

V, % 64,3 69,2 60,0 27,2

S 0,59 33,9 45,9 22,3
HCP,, 0,77 44,41 60,14 29,24

N,sP oK, + 10 T/ra naBosa + CaCO, (1,0 Hr) (sap. 12)

HEglmax. 0-20 1,85 91,0 196,5 118,0
HEgln/max. 21-33 1,57 77,6 141,0 75,0
Ehgl 34-51 0,53 22,4 51,5 35,0
Iegl 52-77 0,50 16,8 27,5 75,0
Igl 78-138 0,31 11,2 24,5 90,0
IPgl 139-187 0,29 14,0 14,5 80,0
PIGI 188-210 0,26 12,6 63,8 77,5
X =S, (cpennce) 0,76 35,1 74,2 78,6

S, 0,25 12,9 25,9 9,3

V, % 87,4 97,0 92,5 31,2

S 0,66 34,0 68,6 24,5
HCP 0,87 44,57 89,87 32,13

N, P, K, + 15 1/ra naposa + CaCO, (1,5 Hr) (sap. 13)

HEglmax. 0-18 1,87 93,8 150,5 80,0
HEgln/max. 19-30 1,54 71,4 141,0 70,5
Ehgl 31-51 0,70 42,0 75,5 37,5
Iegl 52-73 0,64 25,2 44,0 87,5
Igl 74-121 0,61 23,8 51,5 82,5
IPgl 122-190 0,57 14,0 97,5 87,5
PIGI 191-210 0,44 29,4 41,0 80,0
X =*S; (cpedmee) 0,91 42,8 85,9 75,1

S. 0,21 11,0 17,2 6,6

V, % 61,2 68,1 53,0 23,4

S 0,56 29,2 45,5 17,5
HCP,, 0,73 38,18 59,55 22,97

NP K, (Bap. 15)

HEglnax. 0-22 1,57 89,6 107,0 50,0
HEgln/max. 23-35 1,45 82,6 96,0 60,0
Ehgl 36-61 0,63 25,2 60,0 35,0
Iegl 62-87 0,37 19,6 38,0 90,0
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Igl 88-150 0,26 14,0 90,0 76,0
IPgl 151-180 0,21 17,5 29,0 74,0
PIGI 181-200 0,31 19,6 35,0 74,0

X =S¢ epeonee) 0,69 38,3 65,0 65,6

S 0,22 12,4 12,2 7,0
v, % 84,6 85,9 49,9 28,2
S 0,58 32,9 32,4 18,5
HCP,, 0,76 43,06 42,44 24,24

Tadanua 3. Koppenayuonnas cesnszo cymyca ¢ azpoXuMuieckumu NOKa3ameisimu 6 npoguie ceemuo-cepoll
JIeCHOU NOBEPXHOCMHO-02IEEHHOU NOYBLL NOO JIeCOM, HA NePeloze U NPU PATUYHBIX CUCTEMAX YOobpenus
6 OIUMENbHOM Onblme

Jlerxo- TlonBrxHBIN OOMeHHbIH
Bapuant TUAPOJIN3YEMBIi docdop (P,0,) | kammii (K,0)
azot (N) 110 YnpuKOBBIM
Jlec 0,958 0,023 -0,069
Ilepenor 0,992 -0,373 0,560
bes ynobpennii (koHTpOIH) (Bap. 1) 0,985 -0,319 -0,398
NP K + 10 1/ra naBoza + CaCO, (1,0 Hr) (Bap. 7) 0,997 0,952 0,343
N,osP,0. K, T 10 1/ra Hapoza + CaCO, (1,0 Hr) (sap. 12) 0,997 0,954 0,469
N,P, K,, + 15 1/ra maBoza + CaCO, (1,5 Hr) (sap. 13) 0,961 0,906 -0,041
NP K (Bap. 15) 0,989 0,775 -0,554

Crenyer OTMETUTD, YTO COSTUHEHUS MMOABMKHOTO (hochopa B CBETIIO-CEPO JIECHOH MTOBEPXHOCTHO-
OTJICEHHOW MOYBE JUTENFHOTO CTAI[IOHAPHOTO OMBITA XapaKTePU3YIOTCS Majlod TOJBHKHOCTBHIO,
AKTUBHBIM TIOTJIONIEHHEM W HHU3KOW CTEHEeHBIO MCIONB30BAHMA. B MouBe mMoja jlecoM W MepesioroM B
pe3yibTaTe MOJ30JIUCTOTO TpoIecca MOYBOOOPA30BaHUA M TMEPUOAWYECKH TMPOMBIBHOTO BOIHOTO
peKMMa HaOJIOIAETCs HUCXOsIas MUrpanus u ymenbienue PO, B ropusonTax Igl u nosbimenue
B Pgl (1a6:1.1). Takoe pacmpenenenne KpUBBIX NOIBIKHOTO (hochopa 1mo mpodrrro XapakTepHo | IS
JIPYTUX BapUAaHTOB C PA3MYHBIMH aHTPONOTEHHBIMH HAarpy3KamH, OJJHAKO €ro KOJIMYECTBO B BEPXHUX
TYMYCOBBIX CJIOSIX BBIIIIE 32 CUET BKIFOUCHHUS CEBOOOOPOTHOTO haKkTopa U yaoopenuii (Tadir. 2).

YCTaHOBIEHO, YTO CHCTEMAaTHYECKOE BHECEHHE OPTaHWYECKHX, MUHEPAJIbHBIX yHOOpeHWid |
M3BeCTH o0oramaeTr KanuiHeli (oHx B ipoduie moyBsl. [losToMy npu opraHo-MuHepaIbHON cucTeMe
ynobpenus Ha pone uzBecTkoBanus copepkanne K O ObUIO BBILIE, Y€M B JIECY, HA TIEPETIOTE U B OTIBITE
Ha KOHTpoJe 6e3 ynoOpenwuii (Tadm. 1).

Kax ynomuHanocs Beimie KO3 GUIIHEHT KOPPETAIHOHHON 3aBUCUMOCTH (TTApHBIN) MEXTy COeprKa-
HHEM TyMyca M arpOXUMHYECKAMHU MOKA3aTeIISIMU B TIPOQIIIE CBETIIO-CEPOH JIECHOH MOBEPXHOCTHO-
OTJIEEHHOW TIOYBBI CBHJIETENIECTBYIOT O TECHOM CBSI3U MEXK/Ty TYMYCOM U JIETKOTHJIPOJIH3YEMBIM a30TOM BO
Bcex BapuaHTax onbiTa (r=0,958-0,997). Ilpu anuTenbHOM BHECEHUH OJJHUX MUHEPATIBLHBIX YA00peHU
NP K, (Bap. 15) nabmronaercst TeCHast CBA3b MEXK/Y COEPHKAHUEM I'yMyca U MOABHKHOTO ocdopa (r
=0,775). Onnako, Mo BapraHTaM OTIbITA, T/Ie Haps Ty C MUHEPAJIFHBIMU U OPTaHUYECKUMH YI00pEHUIMHU
Obumm BHecensl 1,0 1 1,5 no3et CaCO, mo Hr (Bap. 7, 12, 13), npocnexusaercs eme 0oiiee TeCHas CBA3b
MEXIy TYMyCOM M TTOABIKHBIM (ochopom. [Ipu 3ToM k03P IUIIMEHT KOPPETAITNOHHON 3aBHCUMOCTH
coctraBisier 0,906-0,954. Ilo HamieMy MHEHHIO, 3TO CBSI3aHO WMEHHO C BIHMSHHUEM H3BECTKOBAHWS
KaKk Ha TyMYCHO-aKKyMYIIILIMOHHBIE MPOIECCH, TaK M Ha YBEIMYEHHE KOJMYECTBA ITOJBHMIKHBIX
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dhopMm docdopa 3a cuer npeodpazoBanust pochaToB amoMuHUS U Kene3a B Gocdarel kanbnus. [1o
pe3ynbTaTaM UCCIIEOBaHUHI TECHBIX KOPPEIALMOHHBIX CBA3CH MEKIy cozepkanueM rymyca u KO B
CBETJIO-CEpOH JIECHOM MOBEPXHOCTHO-OTJIEEHHOM MouBe B yCJIOBUAX 3amaaHoil Jlecoctenu YkpanHbl
HaMU He YCTaHOBJCHO (Ta0u. 3). O4eBHIHO, 3TO CBA3aHO CO CIA0BIM 3aKPEIUICHUEM KaTHOHA Kaus
B MOYBEHHOM IIOTJIONIAIOIIEM KOMIIJIEKCE, BCJAEACTBHE Yero KaJIWi CTAaHOBUTCS JIETKOJOCTYIHBIM HE
TOJIBKO IJIA paCTeHI/If/'I, HO U IJId MUTpalUu.

BbBIBO/IbI

Takum o00pa3oM, MONy4YEHHBIE pe3YyJIbTAaThl HCCIEAOBAaHUNH B JJIUTENBHOM CTAalHOHAPHOM
OTIBITE CBHIETEIBCTBYIOT O TOM, YTO IPH OPraHO-MUHEPAbHON cHUCTeMe YAOOpEHHs C BHECEHHEM
ONTUMAIIBHBIX 1103 MUHEPA/IbHBIX M OPraHMYeCKuX yaoOpenui, B yactHoctu N P K, Haosa — 10
T/ra ceBOOOOPOTHOM miomany, Ha ¢pone ussecTkoBanus 1,0 mopmoit CaCO, o rHApOIUTHIECKOM
KHCJIIOTHOCTH, OOECIEeYMBAIOTCS ONTHMAIbHBIE YCJIOBHS [JIsi TOBBIIICHUS COJEPXKaHUSI TyMyca.
Hapsiny ¢ atum yiryumarorest Gu3NKO-XUMHUYECKHE U arpOXUMHUYECKHE CBOIICTBA CBETIIO-CEPO JIECHOM
[IOBEPXHOCTHO-OTJIEEHHOW MouBHI 3ananHoi Jlecocrenu Ykpaunsl. Ilpu aToM KOppensuoHHas CBA3b
B BapHaHTaX C yJOOpEeHHEM MEXIY TyMYCOM, JIETKOTHAPOINU3yEMBIM a30TOM U MOJIBMKHBIM (QochopomM
sBIIsieTCsl TapHOi. B ciydae ¢ 0OMEHHBIM KalueM BCJIEICTBHE HE3HAYMTENBLHOTO 3aKPEIUICHUS! €ro B
MMOYBEHHOM MOTJIOMIAIOIIEM KOMILIEKCE STOH 3aBUCUMOCTH He HAOJI0AaeTCA.
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POMOLOGICAL AND PHENOLOGICAL CHARACTERISTICS
OF LOCAL SWEET CHERRY VARIETIES
(PRUNUS AVIUM L.) GROWN IN CANAKGCI
(GIRESUN, TURKIYE)

Turan KARADENIZ, Fadil OZTURK, Emrah GULER, Tuba BAK
Abstract. In this study various local varieties of sweet cherry (Prunus avium L.) grown in the province of
Canake1 (Turkey) and facing the danger of extinction were evaluated for their phenological, pomological and
morphological characteristics. Eight local types as White cherry, Crisp cherry, Niksar cherry, Buttermilk cherry,
Alahnazc cherry, Cal cherry, Tonliik cherry, Orak cherry and 28 CN 01 type which is engrafted with Orak cherry
were selected for study. The opinions of leader farmers and old people, whose expertise on fruit growing was
approved by everyone in the villages, were taken into consideration. The genotypes used in the research were se-
lected from 10-60-year-old cherry trees. Phenological examinations were carried out by taking into consideration
the beginning of proliferate, beginning of blooming, full flowering, end of flowering and harvest. Pomological
examinations were carried out by taking into consideration fruit dimensions and shape, fruit colour, sensory and
chemical properties and seed characteristics. The fruit weight ranges between 2.56 g and 4.83 g; the ratio of fruit
flesh — between 89.68% and 92.11%; fruit volume — between 2.30 ml/kg and 4.55 ml/kg; fruit size — between 15.65
mm and 20.46 mm. The flavors of the varieties and types were distributed in four groups as poor, moderate, good,
and tasty. As a result of this examination, it was established that 28 CN 01 type, Niksar cherry and Orak cherry are
more preferable than the other types.
Key words: Land varieties; Prunus avium; Phenology; Pomology; Canakci.

INTRODUCTION

The common view among the researchers about cherry’s homeland is South Caucasus, the Caspian Sea,
and Northeast Anatolia (Ozbek, 1978). Wild cherry is found in the North Anatolian Mountains and the Ta-
urus Mountains in Turkey (Oz, 1988, Ozcagiran et al. 2005). It was determined that cherry has shown the
best development in a temperate climate (Webster and Looney, 1996). Although cherry can be grown in
almost every region in Turkey, economically produced regions are microclimate areas, which are generally
dominated by river valleys or marine climates. Cherry trees can be riped their fruits in the best quality in
the areas where the summers are cool (Ozbek, 1978). Cherry fruits are generally consumed fresh in our
country, some of them are used in confectionery and local dishes (such as Cherry Pickles).

As it is in many regions of Anatolia, there is also a rich fruit population in the Canake1 district. In
the pottery province, especially pome fruits, local varieties in pears and apples have been preserved, but
cherry, sour cherry and local varieties from stone fruits have faced the danger of extinction. In 2019,
25 tons of cherries were produced from 1700 yielding trees in the Canaker district. These fruit trees are
at the age of scattered fruit, usually local varieties (Anonim a, 2020). In this study, it is aimed to deter-
mine the phenological and pomological characteristics of the local cherry varieties and types that are
important for the local people which are grown in the region or spontaneously in nature, and to bring
the promising varieties and types to our cultivating fruits. Pirlak and Bolat (2001) investigated the phe-
nological and pomological characteristics of 5 cherry varieties in the province of Uzundere in Erzurum.
Full bloom in the cultivars examined occurred in early April and early May and lasted approximately 1
week. Harvest started in June in varieties. Fruits properties were examined in terms of} Vitality, total vi-
tamin, vitamin C content, total acid, TSS, sensory index. Edizer and Erdogan (1997) aimed to determine
the phenological and pomological characteristics of some native cherry varieties and to preserve these
varieties as genetic resources in the study conducted on nine native cherry varieties in Tokat province
center. In all varieties, the fruits were harvested between 05.06.1997 - 02.07.1997, and the fruit weight
was changed between 2.76 g (Er Karakiraz) and 4.549 (Sap1 Kisa). Orak variety led the content of TSS
with 15.67% and, Kara Kirtik variety with the highest value (0.92%) in terms of pH content. Tekintas
et al. (1991) examined the morphological, pomological, and phenological features of five local cherry
varieties in and around Van Province. It is determined that the average fruit weights varied between 2.47
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g and 3.33 g, TSS values varied between 18 and 23%, and pH value varied between 3.59 and 3.65. These
sample harvest dates had been between 9 July and 12 July. Turan (2010) has selected 6 types of cherry
types which have superior properties from the 36 cherry types to determine the pomological characte-
ristics of local cherry (Prunus avium L.) types grown in the provinces of Glimiishane province center,
Torul, and Kiirtiin. In the study; the fruit weight of 6 types was 6.8 g and 9.8 g; 94.1% to 95.6% of the
fruit meat rate. It was found that the TSS/TA changed between 27.1% and 36.1%.

MATERIALS AND METHODS

3.1. Material

This study was carried out in 2012 and 2013 in the Canak¢1 county of Giresun province. The local
varieties named with the names of the localities, the genotypes randomly found and not having a specific
name is given as 28 CN 01.

The genotypes used in the research were selected from 10-60-year-old cherry trees with an altitude
of 380-576 m. Phenological observations were carried out as observations of trees from all directions
during day-to-day visits. Each one of the trees is represented by a mixture of 100 stemmed fruits and 20
stemmed fruits were randomly picked for use in the pomological measurements.

3.2. Method

In the selection of cherries, the opinions of elderly people, who have been approved by the leading
farmers and the local experts on the fruit-making in the villages, have been taken into consideration.
Harvested fruits were kept in Canak¢1 County Food, Agriculture and Animal Husbandry Directorate at 2
C? for one day and delivered to Ordu University Agricultural Faculty Research Laboratory for analysis.
Phenological observations, pomological and morphological characteristics, and harvest dates were de-
termined in cherry genotypes.

RESULTS AND DISCUSSIONS

4. Results

4.1. Fruit Properties

The average fruit characteristics of the local varieties and types examined are presented in Table 4.1
and Figures 1-8.

Table 4.1. Some fruit properties of cherries

Traits Unit | Kitir | Tonliik | Niksar | Alahnaz| Cal | Beyaz | Ayran | Orak |28 CN 01

Fruit Weight g 2.56 3.49 4.15 3.00 2.76 3.55 3.08 | 4.83 3.39
Fruit Flesh Ratio % 90.63 | 89.68 | 91.80 | 91.33 | 90.94 | 92.11 | 90.58 | 91.51 | 90.26
Fruit Volume ml/kg| 2.30 3.20 4.15 2.90 2.90 350 | 295 | 455 3.40
Fruit Length mm | 15.65 | 1850 | 17.78 | 17.57 | 16.82 | 17.99 | 16.88 | 20.46 | 18.11
Fruit Diameter mm | 1505 | 16.76 | 19.03 | 15.80 | 16.30 | 16.90 | 16.29 | 18.09 | 16.33
Fruit Thickness | mm | 17.31 | 19.36 | 21.22 | 18.46 | 17.73 | 19.09 | 19.06 | 21.48 [ 19.35
Fruit Stalk Lenght [ mm | 35.52 | 36.95 | 42.81 | 39.12 | 40.72 | 39.39 | 27.49 | 45.43 | 33.91

The fruit weight of cherries was between 2.56 g (Kitir) and 4.83 g (sour); The ratio of fruit flesh was
between 89.68% (Tonliik) and 92.11% (Beyaz); Fruit volume between 2.30 ml/kg (Cr) and 4.55 ml/
kg (Orak); Fruit size between 15.65 mm (Crimson) and 20.46 mm (Orak); Fruit width between 15.05
mm (Krim) and 19.03 mm (Niksar); The fruit thickness was between 17.31 mm (crispy) and 21.48 mm
(sickle); Fruit juice is between 16.00 mm (Crimson) and 20.01 mm (Orak); Fruit stem size between
27.49 mm (Ayran) and 45.43 mm (Orak); The fruit stem thickness ranges from 0.99 mm (Alahnaz and
Cal) to 1.30 mm (Niksar).

4.2. Color, Sensory, and Chemical Analyzes

The color, sensory and chemical properties of the local varieties and types examined are summarized
in Table 4.2.
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Table 4.2. Colour, sensory and chemical properties of cherries

Properties Unit  Kitir Tonliik  Niksar Alahnaz  Cal Beyaz Ayran Orak 28 CN 0l

Fruit Bark Bur- Red- Red- Red- Red- Red-
Colour gundy Burgundy Yellow Red  Yellow Yellow  Yellow Yellow Burgundy
Fruit Flesh Bur- Light Cream- Light Light Light
Colour gundy Burgundy Yellow colored Yellow Yellow  Yellow Yellow Burgundy
Taste Moderate  Good Poor Good  Good Moderate Few Good Moderate
Aroma Good Moderate Absent Good Few Few Moderate Good Good
Cracking Few  Moderate Absent Absent Absent Absent  Absent Absent Absent
Juiciness Moderate  Good Good Good Good Good  Moderate Good Good
pH 4.70 4.40 4.24 4.60 4.89 4.52 5.08 5.23 5.03
TSS % 16.80 12.50 14.00 17.80 14.50 17.00 17.50 17.00 11.50
TA % 0.27 0.23 0.47 0.49 0.21 0.43 0.75 0.56 0.57

The cherries showed very good properties in terms of juiciness; 2 varieties of Moderate, 6 of them
were good and 28 KC 01 types showed three different distributions. In terms of fruit crust color, there
were three different distributions as 28 CN 01 type and 2 varieties were burgundy, 5 varieties were red
- yellow and 1 Variety had red crust color. According to this evaluation, 28 CN 01 type and 2 varieties
showed burgundy, 4 varieties light yellow, 1 variety yellow, and 1 variety cream-colored characteristic
and distributed in four groups in terms of fruit meat color. The samples showed four groups of taste
using tastes and tasting methods; 1 Variety poor, 1 Variety few, 28 KC 01 and 2 varieties moderate, 3
varieties good and 1 variety had very good taste properties. According to the tasting method, 1 Variety
tasteless, 2 varieties little sweet, 2 varieties moderate, and 4 varieties showed tasty characteristics and
they were distributed to four groups. When cracking on fruits observed with the naked eye, 1 Variety had
less cracking, 1 Variety had moderate cracking and 28 CN 01 and 6 varieties had no cracking. pH value
changed between 4.24 (Niksar) and 5.23 (Orak); TSS changed between 11.50 % (28 CN 01) and 17.80
% (Alahnaz); TA changed in range 0.21 (Cal) and 0.75 (Ayran).

4.3. Seed Properties

Seed properties of examined local variety and types were given in Table 4.3.

Table 4.3. Seed properties of cherries

Properties Unit Kitir Tonlik Niksar Alahnaz Cal Beyaz Ayran  Orak 28 CN 01
Seed Weight mm 024 036 0.34 0.26 0.25 0.28 0.29 0.41 0.33
Seed Lenght mm 8.69 10.52 10.30 9.59 893 10.11 9.48 11.21 10.01

Seed Diameter mm  7.36  8.99 8.89 8.22 7.86 8.41 8.26 9.45 9.05
Seed Thickness mm 5.71 7.12 7.15 6.49 6.19 6.46 6.31 7.22 7.54

The seed weight of the cherries is between 0.24 g (Kitir) and 0.41 g (Orak); The seed length is betwe-
en 8.69 mm (Kitir) and 10.52 mm (Tonliik); The seed diameter is between 7.36 mm (Kitir) and 9.45 mm
(Orak); The seed thickness ranges from 5.71 mm (Kitir) to 7.54 mm (28 CN 01).

4.4. Morphological Characteristics

The values of the morphological characteristics of the local varieties and types examined are summa-
rized in Table 4.4.

Cherries are aged between 10 (Kitir, Niksar) and 60 (Beyaz); habitus and developmental strength
were determined as vertical-strong or broad-strong; the crown height is between 8 m (Orak, 28 CN 01)
and 15 m (Beyaz); Crown width between 4 m (Kitir, Alahnaz) and 10 m (Ténliik, Cal, Beyaz); the cir-
cumference of the trunk is between 60 cm (Kitir) and 170 cm (Tonliik, Cal); the average harvest dates
range from June 1 (Kitir, Tonliik, Niksar) to June 20 (Orak, 28 CN 01).
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Table 4.4. Some morphological characteristics of cherries

Characteristics Unit Kitir Tonlik Niksar Alahnaz Cal Beyaz Ayran Orak 28 CN 01

Age Year 10 50 10 12 45 60 30 35 35
Habitus and Deve- Vertical- Broad- Vertical- Vertical- Broad- Broad- Vertical- Broad- Broad-
lopment Strong Strong Strong Strong Strong Strong Strong Strong  Strong
Crown Height m 9 9 11 12 11 15 14 8 8
Crown Diameter m 4 10 5 4 10 10 5 5 5
Trunck Circumfrence cm 60 170 70 80 170 140 160 70 70
Harvest Date 01. June 01. 01. June 07. June 1. . 14 20. 20. June

June June  June June June

TONLUK KIRAZI NIKSAR KIRAZI

Figure 2. Fruits of Niksar variety

CAL KIRAZ

TS

Figure 6. Fruits of Ayran variety

: BONOL
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DISCUSSIONS

In the carried out study, it was determined that the fruit weight of varieties and types varied between
2.56 g (Kitir) and 4.83 g (Orak). Fruit weight values in other studies; In a study conducted in Van, it was
found that 4.59 g in the Bing variety, 3.92 g in the Van variety, 4.27 g in the Lambert variety (Koyuncu
et al., 1999), between 2.47 g and 3.33 g (Tekintas et al., 1991 ), 2.79 g to 5.77 g (Ozgagiran, 1966) in
a study carried out in Tokat province between 2.70-4.54 g (Edizer and Erdogan, 1997) and in a study
conducted in Kemalpasa, In a research conducted in the Pacific Agro-food Research, 9.2 g to 12.8 g
(Kappel, 2005), 2.9 g to 7.6 g in a research conducted in Amasya (Demirsoy and Demirsoy, 2004) In a
study conducted in Spain, 4.5 g in the local varieties and 6.7 g in the standard varieties (Sanchez et al.,
2008), Konya (Naderiboldaji et al., 2008) (Kalyoncu et al., 2009).

The findings we have achieved in our study are generally compatible with the findings that different
researchers have obtained in the researches they have conducted in different regions of our country over
different years, different types of cherries, and types.

The fruit volume, another criterion, changed between 2.30 ml/kg (Kitir) and 4.55 ml/kg (Orak). Fruit
volume values in other studies; In a study conducted in Iran, 3.96-6.68 cm? (Naderiboldaji et al., 2008)
were given as 4.35 cm® in local varieties and 5.97 cm® in standard varieties in Spain (Sanchez et al.,
2008) It is seen that the findings we obtained are in parallel with the results of previous studies.

In our study, it was determined that the fruit lengths of varieties and types were changed between
15.65 mm (Kitir) and 20.46 mm (Orak). Similar fruit size values are determined in a study carried out
in Van. It was found that 2.39 cm in the Bing variety, 1.99 cm in the Van variety, 1.92 cm in the Lam-
bert variety (Kiiden and Siris, 2001), 1.51 cm and 1.69 cm (Tekintas et al., 1991) Similarily in a study
carried out in Central Taurus, 2.3 cm to 2.5 cm (Kiiden, 1998), 17.25 mm to 21.44 mm in Kemalpasa
(Ozgagiran, 1966), 16.2 in Amasya mm to 24.8 mm (Demirsoy and Demirsoy, 2004).

In our study, it was determined that fruit varieties were changed between 15.05 mm (Crude) and
19.03 mm (Niksar) in terms of fruit diameter. In other studies about this characteristic; it is said that fruit
diameters vary between 1.8 cm and 2.5 cm (Kiiden ve Sirig, 2001), between 18.02 mm and 22.36 mm
(Ozgagiran, 1966), between 17.25 mm and 28.10 mm (Ergun et al., 2008).

In our study, fruit thickness of varieties and types was found to be between 17.31 mm (Kitir) and
21.48 mm (Orak). Fruit thickness values in other studies reported; 30.9 mm to 15.6 mm (Turan, 2010);
22 mm to 32 mm (Apostol, 2005).

In our study, it was determined that the TSS ratios (%) of varieties and types varied between 11.50
(28 CN 01) and 17.80 (Alahnaz). TSS ratios reported in other studies; between 10.70% and 18.70%
(Stityemez ve Eti, 1995), between 14% and 26% (Kiiden and Sirig, 2001), between 10.8% and 20.8%
(Demirsoy and Demirsoy, 2004).

In our study, it was determined that TA values of varieties and types are between 0.21 (Cal) and 0.75
(Ayran). TA values in other studies; changed 0.8% to 1.02% (Kiiden, 1998); 0.3% to 1.0% (Demirsoy
and Demirsoy, 2004), 0.3% to 1.0% (Turan, 2010).

In our study, it was determined that the fruit flesh of varieties and types varied between 89.68%
(Tonliik) and 92.11% (Beyaz). Values of fruit meat ratio in other studies; between 95.6% and 88.2%
(Turan, 2010) and between 93.5% and 96.3% (Ozcagiran, 1966).

In our study, the flavors of the varieties and types were distributed in four groups as poor, moderate, good,
and tasty. Values of fruit taste in other studies; It was determined that Giimiishane province is very good,
good, medium and little (Turan, 2010) and moderate and sweet-sour (Ozcagiran, 1966) in Kemalpasa.

It has been determined that fruit characteristics of cherries show a narrow variation when Tables 4.1,
4.2, 4.3, and 4.4. evaluated all together.

CONCLUSIONS

Despite of the availability of materials that will form the basis of the Canakg¢1 county hybridization
studies in the northern Anatolian region, which is regarded as the genetic resource of this important agri-
cultural product, which is ranked first in the world cherry production as a country and first in the export
(Anonim b, 2020). No studies have been carried out for this purpose.
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In Canake1 county the harvest is done between 1 June and 20 June. There is no closed cherry garden
established in the Canak¢1 province. There are local cherry trees scattered in hazelnut gardens. Cherries
obtained from these trees are consumed for family necessity and sold in local markets. Some cherry trees
in the area are planted on the roads for charity purposes. Due to rainfall on the flowering and harvest date,
it is clear that economic cherry cultivating can not be done in the pottery province. However, local varieties
are an important source of hybridization activities due to their unique taste, aroma, and juiciness.

In this study conducted in 2012 and 2013, 9 types of cherries grown in the province of Canakg¢i and
facing the danger of extinction there were examined and the phenological and pomological characte-
ristics of these varieties and types were determined and the following suggestions were presented. The
most important problem in terms of cherry varieties and types is being cracking. As it can be seen from
the review of Annex 3, the fact that there is no problem of cracking in some local cherries grown in the
province of Canakg1 shows that these local varieties and types can also be used for crossbreeding purpo-
ses to develop new cherry varieties.

Due to the increasing demand for natural fruit nutrition as a result of the consciousness of the con-
sumers, it has begun to come to the foreground of its special flavor, aroma, and juiciness except for its
attractiveness and size. As the day goes by protecting our place in the world’s cherry trade it depends
on transferring local flavor, aroma, and juiciness of local varieties to new varieties in the direction of
demand of consumers. Therefore, for the development of the national cherry gene bank, some efforts
should be made to reveal new local types in the entire province of Giresun is the motherland of the
cherry., which will become a trademark.
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INFLUENTA PRODUSELOR PE BAZA DE 1-NAD $I 1-NAA
ASUPRA CALITATII FRUCTELOR DE CIRES DIN SOIUL
REGINA iN SISTEMUL SUPERINTENSIV DE CULTURA

Ananie PESTEANU, Andrei CUMPANICI, Andrei LOZAN

Abstract. The experimental plot was placed in the orchard “Farm Prod” Ltd. founded in 2015 year. The study
subject of the experience was Regina cherry variety, grafted on Gisela 5. The trees were trained as slender spindle
system. The distance of plantation is 4.0x1.5 m. The research was conducted during the period of 2019 year. To
study the effect of Auxiger preparation on physiological processes, fruit production and quality the following vari-
ants of treatment were experi mented: 1. Control — without treatment; 2. Auxiger, 0.5 /ha; 3. Auxiger, 0.7 1/ha; 4.
Auxiger, 0.9 1/ha. The active ingredient of Auxiger is constituted by 1-naphthylacetamide (1-NAD — 1.5 g/l) and
I-naphthylacedic acid (1-NAA— 0.6 g/1). The growth regulator Auxiger were sprayed one time, during the period
of intensive fruit growing, when the fruits diameter was 12—13 mm (26.05.19). During the analyzed period, it was
established that the physiological processes intensified, average weight of fruits, the productivity, fruit size, period
of maturation increased while the cracking index reduced, when treating with Auxiger growth regulator in dose
of 0.7 I/ha.

Key words: Cherry; Growth regulator; Production; Fruit; Quality; Cracking.

Rezumat. Cercetarile s-au efectuat in plantatia pomicold a intreprinderii SRL ,,Farm Prod”, fondata in anul
2015. Obiect al cercetarilor au fost pomii de cires din soiul Regina altoiti pe portaltoiul Gisela 5. Coroana a fost
condusa dupa sistemul fus subtire ameliorat. Distanta de plantare a constituit 4,0 x 1,5 m. Cercetarea a fost efectuata
in decursul anului 2019. Pentru a studia efectul preparatului Auxiger asupra proceselor fiziologice, productiei de
fructe si calitatii acestora au fost experimentate urmatoarele variante de tratament: 1. Martor — fara tratament; 2.
Auxiger, 0,5 /ha; 3. Auxiger, 0,7 1/ha; 4. Auxiger, 0,9 1/ha. Ingredientul activ al produsului Auxiger este constituit
din 1-naftilacetamida (1-NAD — 1,5 g/1) si acid 1-naftilacetic (1-NAA — 0,6 g/1). Regulatorul de crestere Auxiger
a fost administrat o singura data, in perioada de crestere intensd a fructelor, cand diametrul lor a atins 12-13 mm
(26.05.19). In perioada de referinti s-a stabilit ca procesele fiziologice s-au intensificat, greutatea medie a fructelor,
productivitatea, marimea fructelor si perioada de maturare au crescut, iar indicele de crapare s-a redus la tratarea
cu regulatorul de crestere Auxiger in doza de 0,7 I/ha.

Cuvinte-cheie: Cires; Regulator de crestere; Productie; Fruct; Calitate; Crapare.

INTRODUCERE

Ciresul este o specie pomicold valoroasa prin Insusirile nutritive, tehnologice si comerciale ale fruc-
telor (Asanica, A. 2015; Babuc, V. 2012; Budan, S., Gradinariu, G. 2000; Cimpoies, Gh. 2018).

Importanta culturii ciresului rezulta si din faptul ca este o specie rustica, cu rezultate frumoase chiar
si In conditiile utilizarii unei agrotehnici mai simple si care ofera consumatorilor cele mai timpurii fructe
proaspete, excelente ca aspect si gust, asigurand recolte in fiecare an (Balan, V. et al. 2001; Balan, V.
2015; Donica, I. et al. 2005).

Pe langa metodele si tehnologiile moderne utilizate la cultura ciresului, in vederea sporirii productiei
de fructe, atat sub aspect cantitativ, cat si calitativ, o importantd majora revine regulatorilor de crestere
de diversa origine (Balan, V. 2015; Long, L. et al. 2014).

Regulatorii de crestere dirijeaza procesele de dezvoltare specifice pomilor de cires, sporesc rezistenta
plantelor la factorii de stres, actioneaza asupra divizarii celulare si cresterii in greutate a fructelor, reduc
pagubele provocate de bolile fiziologice 1n perioada postrecoltare. Aplicarea regulatorilor de crestere n
plantatiile pomicole favorizeaza sporirea eficientei biologice si economice, devenind o necesitate pri-
mordiald (Neamtu, G., Irimie, F1. 1991; Stern, R. A. et al. 2007).

Pe langa efectele mentionate, aceste produse intensifica metabolismul in plante, sporesc cantitatea de
aminoacizi, proteine, glucide, vitamine si elemente minerale, care participa activ la protejarea pomilor
de influenta diferitor stresuri biotice si abiotice (Rozpara, E. 2005).

Cresterea pomilor este o proprietate ereditara, care poate fi dirijata cu ajutorul unor substante stimula-
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toare ce intensifica cresterea si dezvoltarea plantelor. Aceste substante sunt sintetizate de planta pe cale na-
turala ori obtinute sintetic, iar eficacitatea lor este perceputd de planta chiar si In concentratii mici, efectul
acestora fiind destul de elocvent. Daca substantele stimulatoare sunt administrate in fenofaza recomandata,
in concentratii fiziologice active admise pentru specie, ele sunt usor absorbite si transportate catre toate
organele plantei (Neamtu, G., Irimie, F1. 1991; Stern, R. A. et al. 2007; Zhanga, C., Whiting, M. 2013).

Substantele stimulatoare se formeaza, de obicei, in cantitafi nu prea mari in celulele meristematice si
se deplaseaza, la necesitate, in acele zone ale plantei unde are loc procesul de crestere si dezvoltare. Pro-
cesele de stimulare pot fi inregistrate numai in cazul unor concentratii foarte mici ale acestor produse in
celulele plantelor. Aplicarea regulatorilor de crestere in cantitati mai mari poate avea o influentd opusa,
actionand deja ca un inhibitor de crestere. (Pesteanu, A. et al. 2017; Whiting, M. D., Ophardt, D. 2005).

In ultima perioada, in lantul tehnologic de producere a cireselor, pomicultorii europeni folosesc
tot mai pe larg regulatori de crestere cu efect stimulator, unul dintre acestia fiind produsul Auxiger.
Acest produs influenteaza functiile metabolice care provoaca cresterea si dezvoltarea plantelor si ajuta la
imbunatatirea caracteristicilor calitative si cantitative ale productiei. De asemenea, tratarea cu Auxiger
favorizeaza depasirea fazelor de stres si stagnare fiziologica cauzate de inghet, a fazelor de exces sau
de lipsa a apei si previne caderea fructelor in perioada de péana la recoltare (Pesteanu, A. et al. 2017,
Zhanga, C., Whiting, M. 2013).

MATERIALE SI METODE

Cercetarile au fost efectuate pe parcursul anului 2019, in livada superintensiva de cires fondata in
primavara anului 2015 la intreprinderea SRL ,,Farm Prod”, cu pomi cu varsta de doi ani, fiecare avand
cate 5-6 ramificatii laterale. Pomii au fost importati de la pepiniera ,,Fleuren”, Olanda. Obiectul de stu-
diu al experientei a fost soiul de cires Regina, altoit pe portaltoiul de vigoare slabd Gisela 5. Coroana a
fost condusa dupa sistemul fus subtire ameliorat. Distanta de plantare a constituit 4,0 x 1,5 m.

Testarea produsului Auxiger in calitate de regulator de crestere, aplicat pentru sporirea proceselor de
crestere a fructelor si productiei de fructe de cires din soiul Regina, s-a realizat in cadrul unei experiente
cu urmadtoarele variante:

* varianta intdi (martor), unde nu s-a intervenit in niciun fel asupra coroanei pomilor;

» variantele a doua, a treia §i a patra, in care s-a efectuat cate un singur tratament pe parcursul perioadei
de crestere intensiva a fructelor (la 26.05.19) cu regulatorul de crestere Auxiger in dozele 0,5 1/ha,
0,7 I/ha si 0,9 I/ha. Produsul Auxiger include in componenta sa 1-NAD (1,5 g/1) si I-NAA (0,6 g/l).
Amplasarea parcelelor s-a facut in blocuri, fiecare varianta avand cate 4 repetitii. Fiecare repetitie

cuprinde 7 pomi. La hotarele dintre parcelele si repetitiile experimentale s-a lasat cate 1 pom netratat

pentru a evita suprapunerea unor variante sau repetitii in timpul efectuarii tratamentelor .

Tratarea pomilor s-a efectuat cu stropitoarea portabild in orele fara vant, de dimineata. Cantitatea de
solutie la un pom a constituit 0,6 litri, calculata in functie de numarul de pomi la o unitate de suprafata
si cantitatea de apa recomandata de 1000 1/ha.

Determinarea conginutului pigmentilor clorofilieni si a carotenoidelor in frunza s-a efectuat dupa
metoda elaborata de Vettshan (1957).

Numarul de fructe, greutatea medie a unui fruct, productia la un pom si la o unitate de suprafata s-au
determinat In perioada recoltérii. Recolta de fructe pentru fiecare varianta s-a stabilit prin cantarirea in-
dividuala a fructelor de pe cei 28 de pomi. Masa medie a unui fruct s-a stabilit prin cantarirea unei probe
de 1 kg de cirese din fiecare repetitie $i numararea ulterioara a lor.

Diametrul fructelor s-a stabilit in perioada de recoltare cu ajutorul echipamentului recomandat pentru
sortarea fructelor.

Parametrii fructelor s-au determinat prin metoda masurarii. Inaltimea a constituit distanta cuprinsa
dintre baza si varf, iar diametrul mare si cel mic al fructelor s-au méasurat in partea ecuatoriald a lor.
Evaluarea parametrilor mentionati s-a efectuat cu ajutorul sublerului, in perioada de recoltare, la 20 de
fructe colectate la rand din fiecare repetitie.

Greutatea medie a sdmburelui constituie un indicator care s-a obtinut dupa ce samburii au fost detasati
de la pulpa, determinandu-se prin metoda cantaririi. Ponderea sdmburelui in fruct s-a calculat ca raportul
dintre greutatea a 20 de samburi §i greutatea fructelor respective din fiecare repetitie, raportata in procente.
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Pentru a reflecta cat mai veridic rezultatele indicelui de crapare a fructelor de cires, s-a stabilit atat
indicele de crapare natural, cat si cel teoretic. Indicele de crapare natural a fost determinat prin metoda
de calcul in perioada recoltarii fructelor. Dupa colectarea din coroana pomului a 100 de fructe la rand s-a
stabilit numarul de fructe crapate si, apoi, prin formula corespunzatoare, s-a stabilit valoarea indicelui de
crapare. Indicele de crapare teoretic a fost determinat prin metoda descrisa de J. V. Christensen (1972).
In cazul dat au fost colectate 50 de fructe uniforme dupd marime si maturitate si au fost imersate in 2
litri de apa distilata cu temperatura de +20°C. Fructele au fost examinate dupa 2, 4 si 6 ore de imersare.
La fiecare verificare, fructele crapate erau scoase din apa. Indicele de crapare a fructelor a fost calculat
prin urmatoarea formula:

IC=[(5a+3b+c)/250X100],

unde: @ —numarul de fructe crapate dupa 2 ore; b — numarul de fructe crapate dupa 4 ore; ¢ — numarul
de fructe crapate dupa 6 ore.

Recoltarea fructelor din soiul Regina 5 s-a efectuat in doua reprize, pe durata maturizarii lor. Ponde-
rea fructelor recoltate in fiecare repriza a fost determinata prin metoda de cantarire si calcul la pomii de
evidentd din fiecare varianta.

Fermitatea fructului la cires s-a determinat cu ajutorul penetrometrului AGROSTA 100 (Firm Tech),
care inregistreaza valori de masurare mai mari de 250 g/mm? si este recomandat pentru utilizare la
fructele de cires. Acest aparat fixeaza rezistenta opusa de pulpa la patrunderea unui piston cu suprafata
de 2 mm?. Evaluarea fermitatii pulpei s-a facut in baza a 10 fructe luate in studiu, la care s-au efectuat
masurari cu ajutorul penetrometrului in zona ecuatoriald, din doua parti exact opuse, valorile inregistrate
servind, ulterior, la calcularea mediei.

Pentru stabilirea continutului de substante uscate solubile s-a folosit refractometrul portabil ATAGO
N-20E, datele exprimandu-se in Brix%. Aciditatea totald a fost determinatd prin metoda de titrare cu
solutie de 0,1% de NaON, dupa metoda descrisa de E. I1. Illupoxor (1985).

Prelucrarea statistica a datelor s-a efectuat prin metoda analizei dispersionale descrisa de [locrexos
b. A. (1985).

REZULTATE SI DISCUTII

Produsul Auxiger, care are in componenta sa ingrediente active pe baza de 1-NAD (1-naftilacetami-
da) si 1-NAA (acid 1-naftilacetic), actioneaza la toate etapele de crestere si dezvoltare a pomilor de cires
(Pesteanu, A. et al. 2017).

Cercetdrile efectuate scot in evidenta cé tratarea cu produsul Auxiger a pomilor de cires a influentat
benefic continutul de clorofila ,,a” si ,,b” si suma acestora, precum si continutul de carotenoizi. In cazul
variantei martor, continutul de clorofila ,,a” a constituit 2,89 mg/dm?, iar cel de clorofilda ,b” — 0,87
mg/dm?. Valoarea sumei clorofilei ,,a” si,,b” in varianta respectiva a constituit 3,76 mg/dm?, iar valoarea
continutului de carotenoizi — 1,03 mg/dm? (Tab. 1).

Dupa aplicarea produsului Auxiger, in perioada de crestere intensiva a fructelor, s-a inregistrat o
crestere a continutului de clorofila si a carotenoizilor in frunze. De exemplu, in cazul tratarii cu produsul
Auxiger in doza 0,5 1/ha, continutul clorofilei ,,a” in frunze a constituit 3,08 mg/dm?, fiind cu 6,6% mai
mare decat in varianta martor. La tratarea cu Auxiger in doza 0,7 1/ha, continutul clorofilei ,,a” a inre-
gistrat o majorare cu 8,0% comparativ cu varianta martor, iar la aplicarea produsului respectiv in doza
0,9 1/ha, continutul clorofilei ,,a” a crescut cu 9,0% comparativ cu varianta martor.

Constatam, astfel, cd majorarea dozei de Auxiger de la 0,5 1a 0,9 I/ha favorizeaza o crestere a indice-
lui in studiu (continutul de clorofila ,,a” in frunze) cu 2,3%.

Legitatea expusa anterior este valabila si pentru continutul de clorofila ,,b”. Dac4, in cazul tratarii cu pro-
dusul Auxiger in doza 0,5 1/ha, continutul clorofilei ,,b” in frunze a constituit 0,95 mg/dm?, atunci in varianta
cu Auxiger in doza 0,7 I/ha s-a inregistrat 0,99 mg/dm?, ceea ce inseamna o majorare cu 4,3% fatd de varianta
precedenta si cu 13,8% fatd de varianta martor. La administrarea dozei maxime de Auxiger (0,9 I/ha) s-a inre-
gistrat un continut de clorofila ,,b” de 1,01 mg/dm?, adicd o majorare cu 2,0% fata de varianta cu Auxiger in
doza 0,7 l/ha, cu 6,3% fata de varianta cu Auxiger in doza 0,5 I/ha si cu 16,1% fata de varianta martor.

Valoarea sumei clorofilei ,,a” si ,,b” in variantele tratate cu produsul Auxiger a constituit 4,03-4,16 mg/dm?
sau cu 7,2-10,7% mai mult in comparatie cu varianta martor. In cazul variantei tratate cu Auxiger in doza
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0,5 I/ha, suma clorofilei ,,a” si ,,b” a constituit 4,03 mg/dm?, mai mare cu 7,2% comparativ cu varianta martor. in
varianta tratatd cu Auxiger in doza 0,7 1/ha, suma clorofilei ,,a” si ,,b” a constituit 4,11 mg/dm?, cee ce inseam-
ni o majorare cu 9,3% comparativ cu varianta martor. In varianta cu doza maxima de tratare (0,9 /ha), suma
clorofilei ,,a” si ,,b” a constituit 4,16 mg/dm?, fiind mai mare cu 10,6% comparativ cu varianta martor, cu 3,2%
comparativ cu varianta cu Auxiger in doza 0,5 I/ha i cu 1,1% comparativ cu varianta cu Auxiger in doza 0,7 I/ha.

Cercetarile efectuate In continuare scot in evidenta ca tratarea pomilor de cires cu produsul Auxiger
a sporit si continutul carotenoizilor din plantd, inregistrandu-se o majorare de la 1,09 péana la 1,12 mg/
dm?. Aceasta crestere s-a produs in rezultatul ameliorarii activitatii proceselor fiziologice dupa aplicarea
produsului Auxiger. Dacd, de exemplu, in cazul variantei tratate cu Auxiger in doza 0,5 1/ha, continutul ca-
rotenoizilor din plantd a constituit 1,09 mg/dm?, valoarea indicelui in studiu in varianta tratatd cu Auxiger
in doza 0,7 1/ha a fost de 1,12 mg/dm?. Majorarea dozei de Auxiger de la 0,5 pana la 0,7 I/ha a sporit cu
2,8% ponderea continutului de carotenoizi din frunze, iar in varianta cu Auxiger in doza 0,9 I/ha, indicele
in studiu a constituit 1,11 mg/dm?, fiind la nivelul variantei precedente. Constatdm deci cd majorarea dozei
de Auxiger de la 0,7 pana la 0,9 1/ha nu a sporit ponderea continutului de carotenoizi din frunze.

Tabelul 1. Actiunea produsului Auxiger asupra continutului de clorofila si carotenoizi
in frunzele pomilor de cires din soiul Regina

1:/1; Variantele experientei Conj:ll’l’utul plgmentggf’ cloroﬁller:;l ’I’nf/fl?’l’ Contmutlli: gc/::it:lzenmznlor,
1. Martor 2,89 0,87 3,76 1,03
2. Auxiger, 0,5 1/ha 3,08 0,95 4,03 1,09
3. Auxiger, 0,7 I/ha 3,12 0,99 4,11 1,12
4. Auxiger, 0,9 /ha 3,15 1,01 4,16 1,11

Cercetarile efectuate demonstreaza ca cele mai mari valori ale continutului de clorofila ,,a” si ,,b”,
ale sumei lor si ale continutului de carotenoizi s-au inregistrat la aplicarea produsului Auxiger in dozele
0,7 1/ha s1 0,9 1/ha.

In orice activitate tehnologica, productia de fructe este indicele final, care reflecta modul si nivelul de
aplicare a masurilor agrotehnice in plantatie.

Investigatiile efectuate cu produsul Auxiger aratd cd numarul de fructe in coroana pomilor nu difera
de la o varianta la alta (Tab. 2). Aceasta se explica prin faptul ca, pentru a forma conditii identice de
dezvoltare a fructelor, in coroana pomilor a fost ladsat un numar constant de fructe. Pentru a mentine
acest numar de fructe la pomii de evidenta, dupa caderea ovarelor din iunie, incarcatura de fructe a fost
corectata prin rarire, lasdndu-se un numar cat mai exact de muguri de rod.

Astfel, daca in varianta martor, fara tratare, pomii de cires au format 890 de fructe, in varianta tratata
cu produsul Auxiger in doza 0,5 I/ha numarul de fructe a constituit 887 buc/pom, iar in varianta cu Au-
xiger In doza de 0,7 /ha — 897 buc/pom. La aplicarea produsului respectiv in doza 0,9 1/ha, numarul de
fructe a constituit 900 buc/pom (Tab. 2).

Chiar daca numarul de fructe este, practic, acelasi in variantele studiate, greutatea medie a unui fruct
a Tnregistrat schimbari mari sub influenta tratamentului cu Auxiger, efectuat in perioada de crestere in-
tensiva a fructelor, cand fructele aveau 12—-13 mm in diametru.

Valori mai mici ale greutatii medii a unui fruct au fost inregistrate In varianta martor, fara tratare — 9,84
g. In continuare, in ordine crescandi, se plaseazi varianta tratati cu produsul Auxiger in doza 0,5 I/ha —
10,3 g si varianta cu Auxiger in doza 0,9 l/ha, unde greutatea medie a unui fruct a constituit 10,67 g, ceea
ce este cu 0,83 g mai mult comparativ cu varianta martor. In varianta tratati cu produsul Auxiger in doza
0,7 I/ha, greutatea medie a unui fruct a constituit 10,74 g, cu 0,9 g mai mult comparativ cu varianta martor.

Studiind influenta dozei de tratare asupra indicelui in studiu, constatam cé, odatd cu marirea cantitatii de
produs de la 0,5 pana la 0,9 I/ha, greutatea medie a fructelor se majoreaza, dar nu att de evident precum s-a Inre-
gistrat Intre varianta martor si variantele tratate. Daca, de exemplu, diferenta dintre varianta martor si cea tratata
cu Auxiger in doza 0,5 I/ha a constituit 0,46 g, atunci Intre varianta martor si cea tratata cu Auxiger in doza 0,7 I/
ha s-a inregistrat o diferenta de 0,9 g. Majorarea dozei de Auxiger la 0,9 I/ha a cauzat o diferentd mai mica fata
de varianta martor, de 0,83 g. Rezultatele reflectate aici sunt confirmate si prin prelucrarea statistica.
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Tabelul 2. Influenta produsului Auxiger asupra cantitatii, greutatii medii si productiei
de fructe de cires din soiul Regina

Nr . . . Numirul de Greutatea Productia de fructe | Fati de martor,
Variantele experientei . ’
d/o fructe, buc/pom | medie, g kg/pom t/ha %
1. |Martor 887 9,84 8,76 14,6 100,0
2. | Auxiger, 0,5 I/ha 890 10,3 9,17 15,28 104,7
3. |Auxiger, 0,7 /ha 897 10,74 9,63 16,05 110,0
4. |Auxiger, 0,9 I/ha 900 10,67 9,60 16,00 109,6
LDS 0,05% 43,3 0,39 0,40 - -

Productia de fructe pe un pom si la o unitate de suprafata este in corelatie directa cu numarul de fructe
si greutatea medie a lor. Cea mai mica productie de fructe s-a Inregistrat in varianta martor, constituind
8,76 kg/pom sau 14,60 t/ha.

In cazul tratarii cu produsul Auxiger in doza 0,5 I/ha, productia de fructe a constituit 9,17 kg/pom sau
15,28 t/ha, cu 4,7% mai mult comparativ cu varianta martor.

In varianta tratata cu produsul Auxiger in doza 0,7 I/ha, productia de fructe a constituit 9,63 kg/pom
sau 16,05 t/ha, ceea ce indicd o majorare cu 9,9% comparativ cu varianta martor. In varianta tratata cu
produsul Auxiger in doza 0,9 1/ha, productia de fructe a constituit 9,60 kg/pom sau 16,00 t/ha. Altfel
spus, cea mai mare valoarea a productiei de cirese s-a Inregistrat in varianta cu regulatorul de crestere
Auxiger aplicat In doza 0,7 1/ha, fiind neesential superioara variantei tratate cu doza 0,9 1/ha.

Analizand influenta dozei de tratare asupra productiei de fructe, observam cé, odatd cu marirea can-
titatii de produs de la 0,5 la 0,7 1/ha, indicele in studiu se majoreaza, iar la marirea dozei de 1a 0,7 1a 0,9
1/ha, o crestere mai vadita a productiei de fructe nu se Inregistreaza. Diferenta dintre varianta tratata cu
produsul Auxiger in doza 0,5 1/ha si cea cu Auxiger in doza de 0,7 1/ha a constituit 5,2%, iar intre vari-
anta martor $i varianta tratatd cu produsul Auxiger in doza 0,5 1/ha diferenta a fost de 4,7%.

Diferenta nesemnificativd dintre variantele tratate cu produsul Auxiger in dozele 0,5 1/ha i 0,7 1/
ha este demonstrata si prin date statistice. Datele prelucrarii statistice privind productia de fructe la un
pom reflectd de asemenea o diferenta statisticd demonstrata intre varianta martor si variantele tratate cu
produsul Auxiger pe toate variantele in studiu.

Rezultatele obtinute in continuare demonstreaza ca produsul Auxiger, utilizat pentru ameliorarea pro-
ceselor fiziologice in plante si intensificarea cresterii fructelor, aplicat in doza 0,7 1/ha sporeste greutatea
medie a fructelor si productivitatea plantatiei mai convingator decat daca este aplicat in doza 0,9 I/ha, in va-
rianta respectiva (a patra) Inregistrandu-se o diminuare neinsemnata comparativ cu variantele precedente.

Studiind marimea fructului de cires la pomii din soiul Regina, am inregistrat ca valori mai mari are
diametrul mare al lor (d,), apoi, in descrestere, indlfimea si diametrul mic (d,). Astfel, pe parcursul cer-
cetarilor, diametrul mare in variantele luate in studiu a fost de 30,5-31,4 mm, pe cand indicele inal{imii
si cel al diametrului mic al fructelor au constituit 27,8-29,0 si, respectiv, 27,0-28,1 mm (Tab. 3).

Tabelul 3. Influenta produsului Auxiger asupra calitatii fructelor de cires din soiul Regina

Marimea, mm
1:/1; Variantele experientei| fn3ltimea | Diametrul | Diametrul | H/D (;rse;I:lE;)tleliellll]:;:l lge % sambure
(h) mare (d,) mic (d,)
1. Martor 27,8 30,5 27,0 0,91 0,57 5,7
2. Auxiger, 0,5 1/ha 28,5 31,1 27,7 0,92 0,58 5,5
3. Auxiger, 0,7 l/ha 28,8 31,3 28,1 0,92 0,59 5,4
4. Auxiger, 0,9 1/ha 29,0 31,4 28,1 0,92 0,59 5,4

Cercetarile efectuate arata ca, in cadrul variantelor studiate, cea mai mica indltime a unui fruct a fost
inregistrata in varianta martor, fara tratare — 27,8 mm. In continuare, in crestere, se plaseaza varianta tra-
tata cu produsul Auxiger in doza 0,5 1/ha — 28,5 mm (cu 2,5% mai mult comparativ cu varianta martor),



Ananie PESTEANU, Andrei CUMPANICI, Andrei LOZAN. Influenta produselor pe baza de 1-NAD si 1-NAA asupra calitatii... (25-34)

30 Stiinta agricola, nr. 2 (2020)

apoi varianta cu Auxiger in doza 0,7 1/ha, unde inaltimea unui fruct a constituit 28,8 mm (cu 3,6% mai
mult comparativ cu varianta martor). in varianta tratata cu produsul Auxiger in doza 0,9 1/ha, Indl{imea
unui fruct a constituit 29,0 mm, ceea ce este cu 4,3% mai mult comparativ cu varianta martor.

Analizand influenta dozei de tratare, observam ca, o datd cu majorarea cantitatii de produs adminis-
trat de la 0,5 I/ha pana la 0,9 1/ha, Tndltimea unui fruct creste, dar diferenta nu este atat de evidenta pre-
cum cea inregistrata intre varianta martor si variantele tratate. Astfel, diferenta dintre varianta tratata cu
produsul Auxiger in doza 0,5 I/ha si cea cu doza de 0,7 I/ha a constituit 1,1%, iar Intre varianta Auxiger
in doza 0,5 1/ha — 1,8%. Intre varianta tratata cu produsul Auxiger in doza 0,7 I/ha si cea cu doza de 0,9
1/ha diferenta Inregistratd a fost minima, de 0,03%.

La data recoltarii, cea mai micad valoare a diametrului mare la fructele de cires a fost inregistrata
in varianta martor — 30,5 mm. In variantele tratate cu produsul Auxiger, valorile indicelui in studiu au
crescut, situandu-se intre 31,1 si 31,4 mm, ceea ce e cu 0,6-0,9 mm mai mult in comparatie cu varianta
martor. Majorarea dozei tratdrii n-a influentat semnificativ parametrul dat la fructele de cires din soiul
Regina. Legitatea expusa pentru diametrul mare al fructelor de cires este valabila si pentru diametrul
mic al lor, existdnd doar mici devieri neesentiale intre variante.

Tratamentul aplicat cu produsul Auxiger a actionat si asupra raportului dintre inaltimea si diametrul
mare al fructelor. Cele mai mici valori ale acestui coraport au fost inregistrate in varianta martor — 0,91.
In variantele tratate cu produsul Auxiger, indicele care reflectd raportul dintre iniltimea si diametrul
mare al fructelor a constituit 0,92.

Marimea samburelui in fruct este un element important pentru calitate, dar si pentru productivitatea
soiului. La multiple soiuri de cires, proportia samburelui in fruct constituie in jur de 7,0%. Cercetarile efec-
tuate au aratat ca greutatea medie a simburilor in varianta martor, fara tratare, a fost de 0,57 g, iar in cazul
tratarii cu produsul Auxiger indicele in studiu a Inregistrat aproximativ aceleasi valori, adica 0,58-0,59 g.

Ponderea samburelui in fruct este influentata de greutatea medie a samburelui si de greutatea medie
a fructului. In cadrul experientei, in variantele tratate cu produsul Auxiger, ponderea simburelui a con-
stituit 5,4-5,5%. In varianta martor, fara tratare, indicele in studiu a fost mai mare si a constituit 5,7%.

Constatam deci ca tratarea efectuata cu produsul Auxiger in perioada cresterii intensive a cireselor a avut o
influenta pozitiva atat asupra tnaltimii, lagimii si grosimii fructului, cat si asupra ponderii saimburelui 1n fruct.

Datele din tabelul 4 confirma ipoteza conform careia productia de fructe obtinuta in variantele stu-
diate difera de la o varianta la alta, Inregistrand valori mai mari in cazul tratarii cu produsul Auxiger.

Conform datelor obtinute, in varianta martor, fara tratare, ponderea fructelor cu diametrul de 22-26
mm a fost de 24,9%, a celor cu diametrul de 26-30 mm a constituit 31,6%, iar ponderea fructelor cu
diametrul mai mare de 30 mm a fost de 43,5%. Astfel, fructele cu diametrul mai mare de 26 mm au
alcatuit 75,1% in varianta martor.

Tabelul 4. Influenta produsului Auxiger asupra redistribuirii fructelor in functie
de diametrul lor pe pomii de cires din soiul Regina

. . X Ponderea fructelor (%) in functie de diametrul (mm) lor
Nr. d/o | Variantele experientei
22-26 26-30 >30
1 Martor 249 31,6 43,5
2. Auxiger, 0,5 I/ha 13,7 28,0 58,3
3. Auxiger, 0,7 I/ha 11,9 26,9 61,2
4 Auxiger, 0,9 I/ha 12,0 27,1 60,9

In cazul tratarii cu Auxiger, calitatea fructelor de cires s-a ameliorat comparativ cu varianta martor.
La aplicarea produsului Auxiger in doza 0,5 1/ha, ponderea fructelor cu diametrul de 22-26 mm s-a
diminuat in comparatie cu varianta martor si a constituit 13,7%, a celor cu diametrul de 26-30 mm a
constituit 28,0%, iar ponderea fructelor cu diametrul mai mare de 30 mm s-a majorat cu 14,8% fata de
varianta precedenta. Astfel, in varianta a doua, ponderea fructelor cu diametrul mai mare de 26 mm a
constituit 86,3%, adica cu 11,2% mai mult in comparatie cu varianta martor.

Legitatea expusa anterior este valabild si pentru varianta cu Auxiger in doza 0,7 1/ha. Ponderea fruc-
telor cu diametrul de 22-26 mm 1n varianta datd a constituit 11,9%, a celor cu diametrul de 26-30 mm
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a fost de 26,9%, iar ponderea fructelor cu diametrul mai mare de 30 mm a constituit 61,2%. In varianta
respectiva s-au inregistrat valori mai mari In comparatie cu varianta martor §i varianta tratata cu produ-
sul Auxiger in doza 0,5 1/ha.

Analizand influenta dozei de tratare asupra repartizarii fructelor de cires in functie de diametru, inregis-
tram ca, odata cu marirea cantitatii de produs administrat de la 0,5 I/ha pana la 0,9 1/ha, indicele in studiu
se majoreaza, dar diferentele nu sunt atat de evidente precum intre variantele tratate si martor. Astfel, daca
diferenta dintre ponderea fructelor de cires cu diametrul mai mare de 26 mm din varianta tratata cu produ-
sul Auxiger in doza 0,5 1/ha si indicele respectiv din varianta cu doza de 0,7 I/ha a constituit 1,8%, diferenta
respectiva intre varianta martor si varianta tratatd cu Auxiger in doza 0,5 /ha a constituit 11,2%. In cazul
variantei martor si al celei tratate cu Auxiger in doza 0,7 I/ha, diferenta a fost de 13,0%, iar 1n cazul varian-
tei martor si al celei tratate cu Auxiger in doza 0,9 I/ha, diferenta inregistrata a fost de 12,9%.

La aceasta etapa a cercetarii se poate afirma ca regulatorul de crestere Auxiger, utilizat pentru ame-
liorarea proceselor fiziologice in plante si intensificarea cresterii fructelor, in toate variantele studiate
sporeste calitatea si diametrul mediu al fructelor, iar cele mai bune rezultate s-au inregistrat in varianta
unde tratarea s-a efectuat cu produsul Auxiger in doza 0,7 I/ha.

Craparea este un fenomen care apare in zona punctului stilar, lateral vertical, longitudinal ori circu-
lar, in zona cavitatii pedunculare si se poate produce in fenofazele de parga si maturare a fructelor de
cires. Factorii ce provoaca fenomenul de crapare a fructelor sunt de ordin chimic, tehnologic, genetic si
influenteaza data maturarii cireselor, intensitatea transpiratiei, capacitatea de absorbtie potentiala a apei
la nivelul radicular si al tegumentelor fructelor (Christensen, J. V. 1972; Rehman, M. et al. 2015).

Fructele de cires sunt mai predispuse la crapare in perioada cand incep a trece de la culoarea galbena
la cea purpurie si pana cand devin negre, adica la etapa maturarii de consum. in anul de referinta, in
perioada de studiu au fost inregistrate trei zile in care a cdzut o cantitate relativ mai mare de precipitatii
atmosferice. In perioada cand fructele aveau culoarea galbena cu purpuriu (14.06.2019) au cizut 16,6
mm de precipitatii atmosferice, apoi, la trecerea la culoarea rosie (25.06.2019), precipitatiile atmosferice
inregistrate au fost de 13,2 mm, iar in perioada nnegririi (03.07.2019) cantitatea precipitatiilor atmo-
sferice a constituit 27,0 mm. Practic, de la colorarea fructelor in galben-purpuriu si pana la recoltare,
precipitatiile atmosferice cazute au constituit 56,8 mm.

Aceste precipitatii nu au influentat indicele craparii naturale la fructele de cires din soiul Regina. Cercetarile
efectuate demonstreaza ca cea mai mare valoare a indicelui dat in urma precipitatiilor atmosferice cazute in pe-
rioada maturirii lor s-a inregistrat in varianta martor, fara tratare — 1,0%. In cazul tratérii cu produsul Auxiger nu
s-au Inregistrat fructe crapate in mod natural in rezultatul averselor cazute in perioada maturarii fructelor.

Pentru rezultate mai elocvente privind indicele de crapare a fructelor la soiul de cires Regina s-a recurs
la metoda descrisa de Christensen J. V. (1972). Experientele efectuate prin imersarea in apa distilata, timp
de 2 ore, a cireselor au aratat ca, In varianta martor, s-a Inregistrat un singur fruct crapat. Dupa 4 ore de
aflare 1n apa a cireselor din aceeasi varianta s-a inregistrat un singur fruct crapat, iar dupa 6 ore — 5 fructe.
Conform rezultatelor obtinute, indicele craparii artificiale la soiul Regina a constituit 5,2% (Tab. 5).

In cazul tratarii cu produsul Auxiger, dupa imersarea in apa a fructelor pe parcursul a 2 si 4 ore nu
au fost Inregistrate cirese crapate. La majorarea perioadei de mentinere a fructelor in apa pana la 6 ore,
calitatea cireselor s-a diferentiat de rezultatele inregistrate in varianta martor. In varianta tratatd cu
produsul Auxiger in doza 0,5 1/ha, numarul fructelor crapate in mod artificial a constituit 3 bucati dupa
sase ore de imersare in apa distilata.

Constatarile de mai sus sunt valabile si pentru variantele unde s-a aplicat produsul Auxiger in dozele
0,7 1/ha si 0,9 I/ha. In variantele date, numarul fructelor cripate dupa aflare in apa a constituit 2 bucati,
adicd s-a micgorat in comparatie cu varianta martor de 2,5 ori.

Analizand influenta dozei de tratare asupra gradului de crapare artificiala a fructelor, constatam ca,
odata cu marirea cantitatii de produs administrat de la 0,5 pana la 0,9 I/ha, indicele in studiu nu se ma-
joreaza vadit de la o varianta tratata la alta, diferente considerabile existand doar intre varianta martor
si variantele tratate. Dacd, de exemplu, diferenta dintre indicele craparii din varianta tratata cu produsul
Auxiger in doza 0,5 I/ha si indicele din varianta cu Auxiger in doza de 0,7 1/ha a constituit 0,4%, atunci
intre varianta martor §i varianta tratatd cu Auxiger in doza 0,5 1/ha aceasta diferenta a constituit 4,0%,
iar intre varianta martor §i variantele cu Auxiger in dozele 0,7 I/ha si 0,9 I/ha — 4,4%.
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Tabelul 5. Influenta produsului Auxiger asupra gradului de crapare a fructelor de cires din soiul Regina

i Fructe cra tificial, buc.
Nr. Variantele < I,n dl cele ructe crapare artiieia’, buc Indicele crapa-
. . craparii natura- . : o

d/o experientei le, % dupii2 ore | dupi4ore | dupi6ore | Iiiteoretice,%
1. Martor 1 1 1 5 7,0

2. Auxiger, 0,5 I/ha - - - 3 3,0

3. Auxiger, 0,7 I/ha - - - 2 2,0

4. Auxiger, 0,9 I/ha - - - 2 2,0

Perioada optima de recoltare a cireselor se stabileste in functie de modul de valorificare a fructelor.
Trebuie sa se tina cont si de faptul ca maturarea cireselor are loc esalonat si cd dupa desprinderea lor din
coroana pomului nu mai au loc procese fiziologice de imbunatatire a calitatii, asa cum se Intadmpla la alte
specii. in legatura cu aceasta, fructele de cires se recolteaza, de obicei, in doua etape, cand acestea au cea
mai mare valoare alimentara si cel mai bun gust. Ciresele destinate pentru export se recolteaza cu 2-3 zile
mai inainte. Momentul potrivit de recoltare se determind, de reguld, empiric, in baza experientei, tinand
cont de culoarea fructelor, intrucat alt indice mai exact nu exista. Astfel, ciresele se culeg cand au capatat
culoarea specifica soiului, pulpa se inmoaie, iar pedunculul se desprinde usor de pe formatiunea de rod.

Cercetarile efectuate au demonstrat ca tratarea efectuatd cu produsul Auxiger a intensificat inclusiv
procesul de colorare a fructelor. Soiul Regina este un soi cu maturare tarzie, fructele ating momentul
optim de recoltare esalonat si sunt colectate in 2 reprize.

In practica pomicola, la cultura ciresului o importanti majora are ponderea fructelor colectate la
prima si la a doua etapa de recoltate. Conform cercetarilor intreprinse, in varianta martor, in prima etapa
de recoltare (07.07.2019) s-au colectat 46,2% din fructe din coroana pomilor, restul (53,8%) recoltandu-
se in cadrul celei de-a doua etape (10.07.2019) (Tab. 6).

In toate variantele tratate cu produsul Auxiger s-a constatat majorarea cantitatii de fructe recoltate
in prima etapi. In cazul variantei tratate cu Auxiger in doza 0,5 1/ha, ponderea fructelor colectate in
prima repriza a constituit 65,4% ori cu 19,2% mai mult in comparatie cu varianta martor. La aplicarea
produsului Auxiger in doza 0,7 1/ha, indicele studiat a constituit 69,2%, adica a crescut fata de varianta
martor cu 23,0%.

Aceste constatdri raiman valabile si pentru varianta tratatd cu doza 0,9 1/ha, unde indicele studiat a
constituit 69,9%, ceea ce Inseamna o crestere cu 23,7% fata de varianta martor si cu 3,8% fata de vari-
anta cu Auxiger in doza 0,5 1/ha. Diferenta dintre varianta cu Auxiger in doza 0,7 1/ha si cea cu Auxiger
in doza 0,9 1/ha a constituit 0,7%, sporul fiind in favoarea ultimei variante.

Tabelul 6. Influenta produsului Auxiger asupra ponderii de fructe din soiul Regina colectate la
atingerea perioadei optime de recoltare, %

Perioada efectuarii recoltarii
Nr. d/o Variantele experientei
07.06.2019 10.07.2019
1. Martor 46,2 53,8
2. Auxiger, 0,5 /ha 65,4 34,6
3. Auxiger, 0,7 I/ha 69,2 30,8
4. Auxiger, 0,9 I/ha 69,9 30,1

Cercetarile efectuate demonstreaza cd o pondere mai mare de cirese din soiul Regina colectate in
prima etapa de recoltate s-a Inregistrat in variantele tratate cu produsul Auxiger, atat in doza 0,5 1/ha, cat
si in dozele 0,7 1 0,9 1/ha.

Un alt aspect foarte important este ca ciresele sa fie recoltate la momentul optim, pentru a asigura
gustul specific al soiului si valoarea nutritiva a fructelor. Datele obtinute (Tab. 7) arata ca, in variantele
studiate, fermitatea pulpei cireselor la data efectuarii recoltarii (07.07.2019) a constituit 310-326 g/mm?.
Cea mai mica valoare a fermitétii pulpei (310 g/mm?) a fost inregistrata in varianta martor, fara tratare.



Ananie PESTEANU, Andrei CUMPANICI, Andrei LOZAN. Influenta produselor pe baza de 1-NAD si 1-NAA asupra calitatii... (25-34)

Stiinta agricola, nr. 2 (2020) 33

In cazul aplicarii produsului Auxiger inregistrim o crestere a indicelui dat pana la 320 — 326 g/mm?,
mai mult cu 10-16 g/mm? fata de varianta martor. Marirea dozei de tratare n-a influentat semnificativ
fermitatea pulpei.

Continutul in substante uscate solubile este o insusire a soiului dupa care se poate stabili momentul
optim de recoltare. Conform datelor obtinute, substantele uscate solubile, la soiul Regina, au constituit
14,6—15,0% in variantele de studiu.

Tabelul 7. Influenta produsului Auxiger asupra fermitatii i indicilor biochimici
ai fructelor de cires din soiul Regina

Nr. Variantele experientei Fermitatea, Substante uscate Aciditate Vitamina C,
d/o g/mm? solubile,% titrabila, % mg%

1. Martor 310 14,6 0,72 15,1

2. Auxiger, 0,5 I/ha 320 14,8 0,68 16,4

3. Auxiger, 0,7 I/ha 325 15,0 0,67 16,4

4. Auxiger, 0,9 I/ha 326 14,9 0,67 16,3

Valori mai mici ale ponderii substantelor uscate solubile s-au inregistrat in varianta martor, fara trata-
re — 14,6%. Tratamentele efectuate cu produsul Auxiger au condus la o crestere a indicelui in studiu pana
la 14,8-15,0%. Astfel, ponderea continutului de substante uscate solubile in fructe sporeste cu 0,2—0,4%
comparativ cu varianta martor.

Observatiile privind influenta dozei de tratare asupra continutului de substante uscate solubile in
fructe demonstreaza ca, odata cu marirea cantitatii de produs administrat de la 0,5 1/ha pana la 0,7 I/ha si
de la 0,7 I/ha pana la 0,9 1/ha, indicele in studiu sporeste neinsemnat. De exemplu, diferenta dintre vari-
anta tratata cu produsul Auxiger in doza 0,5 I/ha si cea cu Auxiger in doza de 0,7 1/ha a constituit 0,2%,
intre varianta martor si varianta tratatd cu Auxiger in doza 0,5 I/ha inregistrandu-se aceeasi diferenta, de
0,2%. Diferenta dintre varianta martor §i varianta tratatd cu Auxiger in doza 0,7 1/ha a constituit 0,4%,
iar intre varianta martor i varianta tratatd cu Auxiger in doza 0,9 I/ha s-a constatat o diferenta de 0,3%.

Ponderea acizilor titrabili din fructele de cires este conditionata nemijlocit de continutul de substante
uscate solubile. Odata cu micsorarea indicelui din urméa se majoreaza ponderea acizilor titrabili, valori
mai mari inregistrandu-se in varianta martor — 0,72%.

La aplicarea produsului Auxiger in doza 0,5 1/ha, ponderea acizilor titrabili in fructe a constituit
0,68%, mai putin cu 0,04% comparativ cu varianta martor. Tratarile efectuate cu produsul Auxiger in
dozele 0,7 I/ha i 0,9 I/ha au diminuat ponderea acizilor titrabili in variantele respective pana la 0,67%,
ceea ce este cu 0,05% mai putin In comparatie cu varianta martor.

La aprecierea calitatii fructelor, o caracteristica principald pentru fructele de cires o reprezinta vita-
mina C. In cadrul experientei noastre, cea mai scizuta cantitate de vitamina C s-a inregistrat in varianta
martor — 15,1mg%.

In variantele tratate cu produsul Auxiger in dozele 0,5 I/ha si 0,7 I/ha, ponderea vitaminei C a sporit
péani la 16,4 mg%, cu 1,3 mg% mai mult comparativ cu varianta martor. in cazul variantei tratate cu Au-
xiger in doza 0,9 I/ha, ponderea vitaminei C a constituit 16,3 mg%, ceea ce inseamna o majorare cu 1,2%
comparativ cu varianta martor si o majorare cu 0,1% comparativ cu celelalte variantele tratate cu Auxiger.

Cercetarile efectuate demonstreaza ca cele mai bune rezultate privind fermitatea pulpei, continutul
de substante uscate solubile, aciditatea titrabila si ponderea vitaminei C in fructele de cires se inregis-
treaza in cazul aplicarii produsului Auxiger in doza 0,7 1/ha.

CONCLUZII

Produsul Auxiger poate fi utilizat in procesul tehnologic de catre producitorii de cirese din Republica
Moldova pentru activizarea proceselor fiziologice 1n cadrul coroanei pomilor de cires, pentru diminua-
rea efectului negativ al factorilor biotici si abiotici si pentru cresterea greutatii medii a fructelor.

Produsul Auxiger se recomanda a fi administrat in doza 0,7 1/ha, aplicat o singura data, prin stropire
foliara, in perioada de crestere intensiva a fructelor, cand diametrul lor este de 12—13 mm.
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OBSERVATII ASUPRA VIERMELUI VESTIC AL RADACINILOR
DE PORUMB (DIABROTICA VIRGIFERA VIRGIFERA LE CONTE,
1868) IN REPUBLICA MOLDOVA

Svetlana BACAL, Galina BUSMACHIU, Daniela BURDUJA

Abstract. The paper includes new data on the distribution of the Western Corn Rootworm — Diabrotica vir-
gifera virgifera Le Conte, 1868 in the Republic of Moldova. The research was carried out in August, 2020 around
the Municipality of Chisinau, the Central and Southern Regions of the country. For the Northern Region, the
presence of the pest was confirmed in 2016. In total, 20 corn fields from 15 localities were investigated and 117
specimens of dangerous insects were collected. The pest was present in 11 corn fields from 8 localities, while in
the other fields, adults were not observed, but some plants showed traces of the pest’s visit.

Key words: Diabrotica virgifera virgifera; Zea mays; Republic of Moldova.

Rezumat. Lucrarea expune informatii referitoare la prezenta viermelui vestic al radacinilor de porumb (Di-
abrotica virgifera virgifera Le Conte, 1868) in Republica Moldova. Cercetarile s-au desfasurat in luna august, anul
2020, au avut un aspect faunistic si au vizat Municipiul Chisindu, Regiunea de Dezvoltare Centru si Regiunea de
Dezvoltare Sud, intrucat pentru Regiunea de Dezvoltare Nord prezenta daunitorului era confirmata din 2016. in
total au fost investigate 20 de lanuri de porumb din 15 localitati. Au fost colectate 117 exemplare din 11 lanuri de
porumb din 8 localitati. In celelalte lanuri, adulti nu au fost sesizati, dar unele plante prezentau urme de vizita a
daunatorului.

Cuvinte-cheie: Diabrotica virgifera virgifera, Zea mays; Republica Moldova.

INTRODUCERE

Porumbul, alaturi de grau si orez pe plan mondial, este una dintre cele mai importante culturi cereali-
ere de valoare alimentara, industriala si furajerd. Suprafata mondiala cultivata cu porumb in anul 2019 a
fost estimata la aproximativ 200 milioane de hectare. Conform Departamentului Agriculturii din Statele
Unite, liderii productiei de porumb au fost Statele Unite, China si Brazilia, care au cultivat 48% din
suprafata toatald sau 702 milioane tone de porumb pentru boabe (Pogax, H. 2020). Suprafata cultivata
cu porumb in Republica Moldova in anul 2019 a fost de 492,1 mii ha sau 2,115 mii tone de porumb
pentru boabe (Biroul National de Statistica a Republicii Moldova, 2019).

In prezent, porumbul este atacat de unul dintre cei mai periculosi ddunitori — viermele vestic al
radacinilor de porumb sau Diabrotica virgifera virgifera Le Conte, 1868, care provoaca daune atat in
stadiul de adult, cat si in stadiul de larva. Larvele ataca puternic sistemul radicular al plantelor, acest fapt
fiind mai evident 1n anii secetosi, iar adultii se hranesc cu frunzele plantei, cu polenul spicelor, matasea
stiuletilor sau cu polenul altor plante spontane din imprejurimi.

Daunatorul este originar din America Centrala si a fost inregistrat pentru prima data in Europa in orasul Bel-
grad (Serbia) In anul 1992, ulterior, Intr-un interval de numai 6 ani, extinzandu-se in toata Serbia (®posos, A.H.
2012). in anii 1996-1998 s-a raspandit rapid in Regiunea Balcanica, fiind depistat in Bosnia si Hertegovina,
Croatia, o parte din Romania si Slovenia (Rosca, I. 2011). Concomitent, in anul 1998 a fost semnalat in Bulgaria
si Italia, in anul 2000 — in Slovacia si Elvetia, iar in 2001 — in Ucraina. In anul 2002, dunitorul a fost identificat
deja in Austria, Cehia si Franta, iar din 2003 — si in Marea Britanie, Olanda, Belgia si Slovenia. In 2005 apare in
Polonia, in 2007 — in Germania, in 2009 — in Belarus, iar din 2011 — i in Rusia.

Péana in anul 2011, daunatorul era semnalat deja in 22 de tari din Europa. Viteza de raspandire fiind
de aproximativ 25-50 km/an (Palagiesu, I. 2001), dar cu ajutorul vantului se poate deplasa si pana la 300
km/an (Grozea, 1. 2003).

in Republica Moldova, conform spuselor unor agricultori, ddunatorul a fost semnalat in cAmpurile
de porumb din Regiunea de Dezvoltare Nord (RDN) inca la inceputul anului 2010, dar primele mentiuni
in literatura de specialitate apar abia dupa 2016 (Voineac, V. et al. 2016; Mihailov, 1. et al. 2019; Bacal,
S. et al. 2020). In Bacau (Romania), ddunitorul era prezent deja in 2007 (Parau, T. et al. 2017), ceea ce
confirma spusele agricultorilor din tara noastrd. Conform site-ului ANSA, diabrotica a fost depistata in
unele raioane din nordul republicii (Briceni, Edinet, Rascani) (ANSA, 2020).
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Atacul de Diabrotica virgifera virgifera asupra plantei scade semnificativ productia de stiulete, dau-
natorul fiind si un purtator al diferitor agenti patogeni (fungi, bacterii si virusi), care provoaca putregaiul
radacinilor si al stiuletilor.

Conform datelor Ministerului Agriculturii din SUA, anual, ddunatorul aduce prejudicii in suma de 1
miliard de dolari SUA, pagubele cauzate atat de pierderea recoltei, cat si de tratamentele chimice contra
daunatorului (Krysan, J. et al. 1986).

In tara noastra, in prezent, diabrotica figureaza, pe site-ul ANSA, ca daunitor de carantini, iar in
Rusia a fost inclusi in lista speciilor de carantini in 2014 (ITpuxa3 Muncensxosa P®, 2014). In acelasi
timp, in 2014, Uniunea Europeana a retras specia din lista de carantina, dat fiind cd metodele de era-
dicare si de impiedicare a raspandirii ddunatorului nu au fost eficiente si specia s-a extins rapid pe tot
subcontinentul (Jurnalul Oficial al Uniuni Europene, 2014).

Lucrarea de fata are drept scop evaluarea starii actuale a daunatorului in Regiunea de Dezvoltare
Centru (RDC), Regiunea de Dezvoltare Sud (RDS) si Municipiul Chisindu din Republica Moldova.

MATERIALE SI METODE

Investigatiile privind prezenta si distributia daunatorului in lanurile de porumb din Regiunea de
Dezvoltare Centru a Republicii Moldova, Regiunea de Dezvoltare Sud si Municipiul Chisindu au fost
efectuate 1n anul 2020.

Exemplare ale speciei Diabrotica virgifera virgifera au fost colectate in luna august a anului 2020
din lanurile de porumb amplasate in localitétile: Varzaresti (Nisporeni) (2 loturi), Ialoveni (Ialoveni),
Sociteni (Ialoveni) (2 loturi), Bardar (Ialoveni) (2 loturi), Bacioi (Municipiul Chiginau), Braila (Munici-
piul Chisindu), Zaicana (Criuleni) si Grigorievca (Causeni). Prezenta daunatorului a mai fost verificata
in campurile de porumb din localitatile Danceni (Ialoveni), Hagimus (Céuseni), Molovata (Dubasari),
Mirnoe (Taraclia), Razeni (Ialoveni) (2 campuri), Seliste (Nisporeni) si Troita Noud (Anenii Noi) (2
campuri). Adultii au fost observati si colectati manual direct de pe plantele de porumb cu inaltimea de
pana la 1,5-1,8 m, fiind extrem de activi si greu de colectat deoarece zboard imediat cum sunt deranjati.

In lanurile de porumb din localititile Varzaresti (lotul 2), Ialoveni si Sociteni (lotul 2) au fost examinate
cate 40 de plante dintr-un singur rand. Celelalte loturi de porumb amplasate in localitatile enumerate
mai sus au fost doar verificate la prezenta daunatorului, fiind colectate primele cateva exemplare de
daunatori. Lanurile de porumb, partial uscate, la fel prezentau semne de vizita a daunatorului prin
prezenta excrementelor si a matasii la teaca frunzelor.

REZULTATE SI DISCUTII

In rezultatul verificarilor minutioase realizate in cele 20 de lanuri de porumb amplasate in 15 localitati
au fost obtinute date noi privind distributia speciei Diabrotica virgifera virgifera in RDC, RDS si Mu-
nicipiul Chisinau. Prezenta ddunatorului a fost semnalata in 11 lanuri de porumb, pentru fiecare lot fiind
prezentatd o informatie succinta referitoare la localitate, data de colectare, suprafata, inaltimea plan-
tei, numarul de exemplare colectate (Tabelul 1). In total, in cadrul investigatiilor au fost colectate 117
exemplare de Diabrotica virgifera virgifera. Dintre acestea, 114 exemplare aveau abdomenul de culoare
galben-verzuie si numai 3 exemplare aveau nuanta corpului portocalie — 2 fiind colectate la Varzaresti
(lotul 2) si 1 exemplar la Ialoveni.

In lanurile de porumb din localitatile Varziresti (lotul 2), Ialoveni si Sociteni (lotul 2) au fost identificate
cele mai multe exemplare de daunator — 53, 26 si, respectiv, 17. Pe unele plante de porumb din aceste localitéti
au fost colectate mai mult de 3 exemplare, care erau depistate pe frunze, matase ori la teaca frunzelor, la
indltimea de pana la 1,5 m. Celelalte plantatii de porumb incluse in tabel au fost verificate doar la prezenta
daunatorului, fiind colectate primele cateva exemplare. Campurile de porumb amplasate 1n luncile raurilor,
pe sesuri umede, prezentau plante bine dezvoltate, desi atacate de daunator. S-a mai observat ca exemplarele
mature ale daunatorului erau active dimineata, cand temperatura aerului nu depasea 20-22°C, iar in timpul
zilei, pe timp de arsitd, la 32°C, indivizii se ascundeau la incheieturile frunzelor.

La prezenta daunatorului au mai fost verificate si alte cAmpuri de porumb din localititile Danceni,
Hagimus, Molovata, Mirnoe, Rézeni, Seliste si Troita Noud, in care porumbul era uscat din cauza sece-
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tei, subdezvoltat sau fara stiuleti. In asemenea cAmpuri nu au fost semnalate exemplare ale daunatorului.
In conditiile climaterice ale anului 2020, cultura de porumb din lanurile investigate era insuficient dez-
voltata si uscata prematur. O parte din porumbul uscat si subdezvoltat prezenta semne vadite de daunare
pe frunze sub forma unor fasii roase si rosaturi spre varful limbului.

Tabelul 1. Prezenta daundtorului in lanurile de porumb din Regiunea de Dezvoltare Centru,
Regiunea de Dezvoltare Sud si Municipiul Chisindu, Republica Moldova

N. Localitatea Data colectarii Su?;iizt;a'ga Inaltimea plantei (m) Exemplare
1 Bardar (lotul 1) 05.08.20 700 2,5-3 5
2 |Bardar (lotul 2) 05.08.20 1000 2-25 3
3 | Baécioi 08.08.20 700 2-25 2
4  |Braila 08.08.20 2000 1,5-1,8 2
5 Grigorievca 10.08.20 500 1,8-2,0 2
6 |laloveni 05.08.20 700 2-25 26
7 | Sociteni (lotul 1) 05.08.20 800 1,5-2 2
8 | Sociteni (lotul 2) 05.08.20 1200 2-25 17
9 | Virzaresti (lotul 1) 04.08.20 500 1,5-1,8 3
10 | Varzdresti (lotul 2) 04.08.20 1500 1,8-2 53
11 |Zaicana 05.08.20 1500 1,8-2,0 2

Conform datelor din literatura de specialitate, cele mai mari daune sunt produse de larve, care pot
compromite Intreaga plantd prin distrugerea sistemului radicular responsabil de absorbtia apei si a
nutrientilor. Larvele tinere se hranesc, initial, cu perisorii absorbanti ai radacinilor plantelor de porumb,
apoi si cu radacinile responsabile de fixarea plantei. Acestea rod galerii si in tulpina, la baza radacinii,
din aceasta cauza plantele se ofilesc si pot fi usor doborate de vant (Keresi, T. et al. 2016). Pe de alta par-
te, scade gradul de fotosinteza a plantelor, acestea rimanand in crestere, dar cu randamentul productiei
scazut. Insectele adulte apar in luna iulie si se hranesc cu polen, matasea stiuletilor si cu frunze. Daca pe
o planta se gasesc mai mult de 10 indivizi ai speciei, polenizarea va fi dificild, papusile de porumb vor fi
deteriorate, ceea ce va scadea randamentul porumbului (Keresi, T. et al. 2016).

in lipsa porumbului, daunitorul isi depune ouile in plante din familiile Asteraceae, Cucurbitaceae,
Fabaceae si Poaceae (Rosca, 1. 1997), in culturile de lucerna, ovaz sau grau, dar Intr-o cantitate mult
mai mica (Keresi, T. et al. 2016).

Particularitati bioecologice ale speciei Diabrotica virgifera virgifera.

Adultii speciei au corpul de culoare galben-verzuie. Femelele prezinta, pe fundalul galben-verzui al elitre-
lor, trei dungi longitudinale inchise la culoare, aproape negre (cea centrala fiind comuna pentru ambele elitre).
La masculi, dungile negre de pe elitre se contopesc, dar marginile si varful lor riman galben-verzui. Dimen-
siunile corpului variaza intre 4-8 mm. Antenele sunt de aceeasi lungime ca si corpul sau putin mai scurte la
femele, primul segment antenal este galben-verzui, celelalte sunt Intunecate. Picioarele sunt negre pe partea
superioara si galbene pe partea inferioara. Abdomenul, pe partea ventrala, este galben sau verzui (Foto 1, 2).
Ouale sunt de forma ovala, de 0,5 mm lungime, alb-gélbui. Larva este albicioasa sau putin galbuie, are capul
cafeniu si picioarele bine dezvoltate. Lungimea unei larve mature de varsta a 3-a este de 15 mm (10-18 mm),
iar 1atimea — de 1,5-2 mm. Pupa este alba, deschisa la culoare. Prezinta o generatie pe an. lerneaza 1n stadiul
de ou in sol. O femela poate sa depuna maxim 1000 de oud. Ouale sunt depuse in sol pana la o adancime de
35 cm, la sfarsitul verii (Baca, F. 1995; Keresi, T. et al. 2016). Oudle pot rezista in perioada de iarna pana la
-10°C. in luna mai, cAnd pamantul se incilzeste pana la 11°C, larvele eclozeazi si incep imediat hrinirea.
Perioada de dezvoltare a acestora dureaza, de obicei, 3-4 saptamani si, la o temperaturd de +16°C, se finali-
zeaza in 71 de zile, iar 1a 22°C — 1n 38 de zile. Larvele trec trei stadii de dezvoltare. Pupele pot fi gasite atat
pe suprafata solului, cét si 1n interior, pana la o adancime de 20 de cm. Dezvoltarea pupei dureaza 2-3 zile.
Adultii incep sa apara 1n luna iunie si pot fi observati pana la sfarsitul lui octombrie. Dupa 10-14 zile de hrani-
re, adultii incep sd depuna oud, majoritatea fiind depuse la baza tulpinilor de porumb, in sol, la 0 adancime de
10-20 cm. Adultii traiesc pana la 3 luni, dar perioada de reproducere dureaza 10-15 zile. Adultii sunt observati
cel mai adesea pe frunze, panicule si stiuleti de porumb.
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Foto 1. Diabrotica virgifera Foto 2. Diabrotica virgifera Foto 3. Viespe care cauta
virgifera (mascul) virgifera (femela) daunatorul pe planta

Observatii personale

in procesul colectirii exemplarelor de Diabrotica virgifera virgifera a fost observat un ripitor, anume
o viespe (Polistes dominula), care a capturat un exemplar de daunétor in lanul de porumb din localitatea
Ialoveni. Viespea a inspectat lanul de porumb afectat, apoi s-a agezat pe o planta si a verificat incheietu-
rile frunzelor la prezenta ddunatorului. Observand exemplarul de diabrotica, viespea 1-a capturat si gi-a
luat zborul. Intre timp, tot lanul de porumb era intens ,,patrulat” de alte exemplare de viespi, care verifi-
cau plantele, matasea si incheieturile la prezenta insectei, lanul fiind foarte atacat de daunator (Foto 3).

Un asemenea atac al viespii asupra exemplarelor mature de Diabrotica virgifera virgifera nu a mai
fost descris 1n literatura de specialitate, fiind observat in premiera in Republica Moldova.

Metode de detectare a daunatorului

Larvele pot fi detectate primdvara, analizand solul preluat de la baza plantelor de porumb slabite.
Examinarea se face pe un fundal negru, care permite observarea mai usoara a larvelor de culoare alba.
Prezenta adultilor in plantatii poate fi observata vizual sau folosind capcane cu feromoni, monitori-
zarea realizdndu-se 1nainte de aparitia spiculelor. Activitatea maxima a indivizilor maturi se constata
dimineata si seara la sfarsitul lunii iulie-inceputul lunii august si este dictatd, in mare parte, de dezvol-
tarea porumbului.

Masuri de protectie si combatere a daunatorului
* rotatia culturilor, cea mai eficientd metoda de protectie (o datd la 3 ani se seamand porumb dupa

sfecla de zahdr, cartof, soia si alte graminee), prin care poate fi diminuat numarul daunétorilor, fara

a-1 exclude definitiv nsa;
 aratul adanc de toamna, in scopul distrugerii oualor hibernante din sol;
+ utilizarea capcanelor cu feromoni pentru adulti;
» folosirea semintelor tratate cu insecticid;
+ utilizarea insecticidelor in perioada de hranire a indivizilor maturi, adica sfarsitul lunii iulie-incepu-

tul Iui august, cu scopul mpiedicarii imperecherii si a depunerii ouélor.

Combaterea biologica

Daunétorul poate fi suprimat cu preparate biologice pe baza de Bacillus thuringiensis tenebrionis
(bacterii) si Steinernema feltiae (nematozi) (Rosca, 1. 2011). Printre dugmanii naturali ai ddunatorului se
mai numara si unele specii de pdianjeni, coleoptere pradatoare si furnici.
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CONCLUZII

Cercetdrile au fost efectuate in luna august a anului 2020, in 20 de lanuri de porumb din 15 localitati
din RDC, RDS si municipiul Chisindu. Daunatorul a fost observat in 11 loturi cu porumb din 8 localitati.
Cele mai afectate de daunatorul Diabrotica virgifera virgifera au fost loturile din localitatile Varzaresti,
Ialoveni si Sociteni.

Conform cercetérilor efectuate, daunatorul a fost prezent in lanurile de porumb din RDC, RDS si
Municipiul Chisindu, iar conform studiului literaturii de specialitate — si in RDN, ceea ce confirma
prezenta lui in toata tara.

Studiul a fost efectuat in cadrul Programului de Stat N. 20.80009.7007.02.
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CERCETARI ASUPRA POPULATIEI DE CARABIDE DIN
PLANTATIILE POMICOLE DE MAR iN FUNCTIE DE
AGROTEHNICA APLICATA

Mihai TALMACIU, Nela TALMACIU, Monica HEREA,
Nichita CROITORU, Sergiu PANUTA

Abstract. The researches were conducted in an apple orchard in Falticeni locality, Suceava county (Romania).
Two experimental variants were used according to the applied agrotechnical measure, namely: 1. grassed bands in or-
chard inter-rows using the species Bromus inermis Leyss and 2. grassed bands in orchard inter-rows using the species
Bromus inermis Leyss and overseeding with the species Lotus corniculatus L. (birdsfoot trefoil). The observations
were carried out periodically, from May to Sepember, when the captured material was collected from traps. Only
the carabid species, which constitute the object of the present study, were retained for assessment. The structure and
population dynamics of carabid species were evaluated over the whole observation period. For a most clear interpre-
tation of the obtained results, various indices were calculated, namely: abundancy, constancy, dominancy, ecological
signification index. Among the collected species were: Harpalus calceatus Duft., Harpalus tardus Panz., Harpalus
pubescens Miill, Metabletus truncatellus L., Amara aenea De Geer, Anysodactilus binotatus F. etc.

Key words: Malus; Orchads; Grassing; Bromus inermis, Lotus corniculatus; Carabids; Species; Population dynamics.

Rezumat. Cercetarile au fost efectuate intr-o plantatie pomicold de mar din localitatea Falticeni, judetul Su-
ceava. Au fost folosite doud variante experimentale, in functie de agrotehnica aplicatd, si anume benzi inierbate
pe intervalul dintre randuri utilizand specia Bromus inermis Leyss si benzi inierbate pe intervalul dintre randuri
utilizand specia Bromus inermis Leyss si suprainsdmantate cu specia Lotus corniculatus L. (ghizdei). Observatiile
au fost facute periodic, din luna mai pana in luna septembrie, cand era colectat materialul din capcane, retindndu-
-se doar speciile de carabide, care constituie obiectul acestei lucrari. S-a urmarit structura si dinamica speciilor de
carabide pe toata perioada observatiilor. De asemenea, pentru o interpretare cat mai clara a rezultatelor obtinute, au
fost calculati mai multi indici ecologici ai populatiei de carabide si anume: abundenta, constanta, dominanta, indi-
cele de semnificatie ecologic. Printre speciile colectate amintim: Harpalus calceatus Duft., Harpalus tardus Panz.,
Harpalus pubescens Miill, Metabletus truncatellus L., Amara aenea De Geer, Anysodactilus binotatus F. etc.

Cuvinte-cheie: Malus; Plantatie; Inierbare; Bromus inermis; Lotus corniculatus; Carabide; Specii; Dinamica populatiei.

INTRODUCERE

Speciile de carabide (ordinul Coleoptera, familia Carabidae) sunt, in majoritatea lor, specii pradatoare, care
se hranesc cu ouale, larvele sau pupele altor specii de insecte fitofage sau daunatoare plantelor (Mitrea, 1. 2002).

Carabidele sunt destul de frecvente n ecosistemele agricole, constituind, in acelasi timp, bioindi-
catori ecologici importanti din cadrul agroecosistemelor (Besleaga, R. et al. 2008). Cercetarile asupra
acestor specii atat pe plan mondial, cat si la noi in tard sunt destul de numeroase.

In domeniul agricol, aceste cercetiri se refera la descrierea speciilor care populeaza agroecosistemele,
la biologia si ecologia lor, structura speciilor etc. Au fost intreprinse cercetari in diferite culturi agricole:
vita-de-vie, pomi fructiferi, porumb, sfecld de zahar etc. (Herea, M. 2019). In lucrarea de fata se aduc
noi contributii privind structura, dinamica si abundenta populatiei de carabide observate intr-o plantatie
pomicold de mar (Rosca, 1. 1999).

Protectia plantatiilor de mar, impotriva complexului de organisme nocive, a fost in atentie sporita pe
parcursul a mai multor ani. In ultimii ani, au intervenit schimbari in gama de soiuri cultivate. De aseme-
nea s-au schimbat multe elemente in tehnologia de cultivare, au aparut noi insecticide etc. Actualmente,
populatiile de carabide au devenit importante pentru protectia biologica a culturilor agricole (Talmaciu,
M. et al. 2010). Din cauza nerespectdrii masurilor de combatere a organismelor daunatoare, la unele
specii a crescut densitatea numerica si din aceste considerente sunt cuprinse in studiu. Scopul cerceta-
rilor constau in studierea particularitatilor de raspandire si a nivelului de dezvoltare a populatiilor de
carabide. In baza acestor rezultate vor fi perfectionate metodele existente de combatere a principalelor
specii de insecte ddunatoare din plantatiile de mar.
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MATERIALE SI METODE

In anul 2017, in stationarul Tarna Mare din localitatea Falticeni, jud. Suceava (Romania), a fost
amplasat lotul experimental cu urmatoarele variante de lucru (Talmaciu, N. et al. 2010):

varianta nr. 1 — covor vegetal Insdmantat cu specia Bromus inermis Leyss;

varianta nr. 2 — covor vegetal suprainsamantat cu ghizdei (Lotus corniculatus L.).

Colectarea materialului din capcanele de sol de tip Barber s-a facut la urmatoarele date: Rec. 1.
23.05.2017, Rec. II. 08.06.2017, Rec. III. 21.06.2017, Rec. IV. 03.07.2017, Rec. V. 17.07.2017, Rec.
VI. 29.07.2017, Rec. VII. 11.08.2017, Rec. VII. 25.08.2017, Rec. IX. 05.09.2017, Rec. X. 17.09.2017.

La fiecare recoltare, din materialul colectat au fost retinute si identificate doar speciile de carabide
(Talmaciu, M. et al. 2010).

Identificarea s-a facut cu ajutorul capcanelor de sol Barber de tipul ,,umed”. Materialul astfel colectat
a fost determinat, pe variante, capcane si pe recoltéri (Besleaga, R. et al. 2008).

REZULTATE SI DISCUTII

Pe variante si pe recoltari, in anul 2017, situatia se prezinta astfel:

La varianta nr. 1 s-a colectat un numar de 9 specii de carabide care au totalizat 322 de exemplare
(Tab. 1, Tab. 2). Speciile de carabide colectate la aceasta variantd experimentald au fost: Anysodactilus
binotatus ¥., Harpalus aeneus ¥., Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus
griseus Panz., Harpalus pubescens Miill, Harpalus tardus Panz., Harpalus tenebrosus Dejean si Meta-
bletus truncatelus L. Pe recoltri, situatia este urmatoarea:

—larecoltarea I s-a colectat un numar de 37 de exemplare de carabide, apar{inand la 5 specii. Acestea
au fost: Anysodactilus binotatus F., Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus
griseus Panz., Harpalus pubescens Miill,

- larecoltarea a II-a s-a colectat un numar de 105 exemplare de carabide din speciile: Anysodactilus
binotatus F., Harpalus calceatus Duft., Harpalus griseus Panz., Harpalus tardus Panz.;

- larecoltarea a I1I-a s-a colectat un numar de 10 exemplare de carabide aparfinand urmatoarelor spe-
cii: Harpalus distinguendus Duft., Harpalus griseus Panz., Harpalus pubescens Miill, Harpalus tardus
Panz., Harpalus tenebrosus Dejean;

- la recoltarea a IV-a s-a colectat un numar de 12 exemplare apartinand la 4 specii: Anysodactilus
binotatus F., Harpalus calceatus Duft., Harpalus distinguendus Duft. si Harpalus pubescens Miill;

- la recoltarea a V-a s-a colectat un numaér de 59 de exemplare apartinand speciilor: Anysodactilus
binotatus F., Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus pubescens Milll i Har-
palus tenebrosus Dejean;

- la recoltarea a VI-a s-a colectat un numar de 33 de exemplare apartinand la doud specii: Harpalus
calceatus Duft. si Harpalus pubescens Miill;

-la recoltarea a VII-a s-a colectat un numar de 45 de exemplare apartinand speciilor: Harpalus aene-
us F., Harpalus calceatus Duft., Harpalus griseus Panz., Harpalus pubescens Mill, Harpalus tenebro-
sus Dejean si Metabletus truncatelus L.,

-la recoltarea a VIII-a s-a colectat un numar de 6 exemplare apartinand la doua specii: Harpalus
calceatus Duft. si Harpalus distinguendus Dutft.;

- la recoltarea a IX-a nu s-a colectat niciun exemplar;

- la recoltarea a X-a s-a colectat un numaér de 15 exemplare apartinand la 5 specii: Anysodactilus bi-
notatus F., Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus griseus Panz. si Harpalus
tardus Panz.

Valorile indicilor ecologici

Pentru o analizd cat mai profundd a rezultatelor obtinute s-au calculat o serie de indici ecologici
mai importanti, cum ar fi: abundenta (A), constanta (C), dominanta (D), indicele de semnificatie eco-
logica (W).
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Tabelul 1. Situatia privind capturile pe capcand/recoltari la cele 10 recoltari din plantatiile de mar

avand benzi inierbate cu specia Bromus inermis Leyss

. - . - Nr. capcanei
Data si nr. recoltarii Denumirea speciei 1 2 3 4 5 6 TOTAL
Anysodactilus binotatus F. 3 - - 4 - - 7
I Harpalus calceatus Duft. 2 |2 |2 - 3 1 10
Harpalus pubescens Miill 1 2 - - 4 | 2 9
23.05.2017 Harpalus distinguendus Duft. - 3 4 12 - - 9
Harpalus griseus Panz. - - - - - 2 2
Total 5 specii 6 7 6 6 7 5 37
Anysodactilus binotatus F. 7 5 3 2 | 4 - 21
11 Harpalus calceatus Duft. 9 8 |11 | 13 | 13| 8 62
08.06.2017 Harpalus griseus Panz. 2 51415132 21
Harpalus tardus Panz. - - - - - 1 1
Total 4 specii 18 |18 [ 18 [ 20 | 20 | 11 105
Harpalus griseus Panz. - 1 - - - - 1
I Harpalus tenebrosus Dejean - 3 - - - - 3
Harpalus distinguendus Duft. - - 3 - 1 - 4
21.06.2017 "
Harpalus pubescens Miill - - 1 - - - 1
Harpalus tardus Panz. - - 1 - - - 1
Total 5 specii - 4 5 1 - 10
v Anysodactilus binotatus F. - 2 3 - - 5
03.07.2020 Harpalus calceatus Duft. 3 1 1 - - 5
Harpalus pubescens Miill - - - 1 1 - 2
Total 3 specii - 514 |2 1 - 12
Anysodactilus binotatus F. 3 4 |2 5 1 - 15
v Harpalus distinguendus Duft. 2 12 - - 3 3 10
17.07.2017 Harpalus calceatus Duft. - 3 2 5 2 1 13
Harpalus tenebrosus Dejean - 4 19 |7 - - 20
Harpalus pubescens Miill - - 1 - - - 1
Total 5 specii 5 13|14 (17| 6 4 59
VI Harpalus pubescens Miill 3 51101 6 - - 24
29.07.2017 Harpalus calceatus Duft. - 3 2 | 4 - - 9
Total 2 specii 3 8 |12 |10 | - - 33
Harpalus aeneus F. - 4 - - - - 4
Harpalus pubescens Miill - 3 - - - - 3
VII Harpalus tenebrosus Dejean - 2 17109 - - 18
11.08.2017 Harpalus calceatus Dutft. - - 9 1 7 - 17
Harpalus griseus Panz. - - 1 - 1 2
Metabletus truncatellus L. - - - - 1 - 1
Total 5 specii - 9 |17 |10 | 8 - 45
VIII Harpalus calceatus Duft. - - - - 1 3 4
25.08.2017 Harpalus distinguendus Duft. - - - - - 2 2
Total 2 specii - - - - 1 5 6
IX
05.09.2017 i I i
Anysodactilus binotatus F. - - 1 - - - 1
Harpalus calceatus Duft. - - 4 1 - - 5
X Harpalus griseus Panz. - - - 3 - - 3
17.09.2017 — :
Harpalus distinguendus Duft. - - 4 - - - 4
Harpalus tardus Panz. - - - 2 - - 2
Total 5 specii - - 916 - - 15
TOTAL GENERAL 32 |64 | 86 | 71 | 44 | 25 322
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Tabelul 2. Structura speciilor de carabide colectate din plantatiile de mar la varianta nr. 1
avand spatiul dintre randuri sub forma de benzi inierbate cu specia Bromus inermis Leyss

Nr. Specia Rec | Rec | Rec | Rec | Rec | Rec | Rec | Rec | Rec | Rec Total

crt. I II I | v V | VI | VII [VIII| IX X
1 Anysodactilus binotatus F. 7 21 5 15 1 49
2 Harpalus aeneus F. 4 4 4
3 Harpalus calceatus Dutft. 10 | 62 5 13 9 17 4 5 125
4 | Harpalus distinguendus Duft. | 9 4 10 2 4 29
5 Harpalus griseus Panz. 2 21 1 2 3 29
6 Harpalus pubescens Miill 9 1 2 1 24 3 40
7 Harpalus tardus Panz. 1 1 2 4
8 | Harpalus tenebrosus Dejean 3 20 18 41
9 Metabletus truncatellus L. 1 1

TOTAL 9 specii 37 1105] 10 | 12 | 59 | 33 | 44 | 6 0 15 322

Valorile acestor indicatori, In anul 2017, la varianta 1, se prezinta astfel (Tab. 3):

abundenta (A) cea mai mare au avut-o speciile: Harpalus calceatus Duft. (121 de exemplare),
Anysodactilus binotatus F. (48 de exemplare), Harpalus tenebrosus Dejean (41 de exemplare), Harpalus
pubescens Miill (40 de exemplare);

constanta (C) — speciile cu cele mai mari valori ale constantei au fost: Harpalus calceatus Duft.,
Anysodactilus binotatus F., Harpalus tenebrosus Dejean, Harpalus pubescens Miill, Harpalus distingu-
endus Duft. Si Harpalus griseus Panz.

In functie de valoarea acestui indicator, speciile se distribuie in urmatoarele clase:

3 specii accidentale, cu valoarea indicatorului cuprinsa intre 1-25%;

3 specii accesorii, cu valoarea indicatorului cuprinsa intre 25,1-50%;

2 specii constante, cu valoarea indicatorului cuprinsa intre 50,1-75% (Anysodactilus binotatus F. Si
Harpalus tenebrosus Dejean);

1 specie euconstanta, cu valoarea indicatorului cuprinsa intre 75,1-100% (Harpalus calceatus Duft.);

- dominanta (D) — in functie de valoarea procentuala calculata, speciile se distribuie in urmatoarele clase:

2 specii subrecedente, cu valori ale dominantei sub 1,1% (Metabletus truncatellus L. $1 Harpalus
aeneus F.);

1 specie recedentd, cu valori cuprinse intre 1,1-2% (Harpalus tardus Panz.);

1 specie dominantd, cu valori ale indicatorului cuprinse in intervalul 5,1-10,0% (Harpalus griseus Panz.);

5 specii eudominante, cu valori peste 10%;

indicele de semnificatie ecologicd (W) a avut valori mai mari de 1,00 la un numar de 6 specii.
Acestea au fost: Harpalus calceatus Duft., Anysodactilus binotatus F. (1,0139), Harpalus tenebrosus
Dejean, Harpalus pubescens Mull, Harpalus distinguendus Duft., Harpalus griseus Panz.

Tabelul 3. Valorile indicilor ecologici ai speciilor colectate in anul 2017 la varianta nr. 1

INDICELE ECOLOGIC
g{: Specia A C D W
% % CL % CL % CL
1 Harpalus calceatus Dutft. 121 80,95 C2 35,79 D5 28,9720 | W4
2 Anysodactilus binotatus F. 48 52,38 Cl 14,20 D5 7,4380 W3
3 Harpalus tenebrosus Dejean 41 71,42 Cl 12,13 D5 8,6632 W3
4 Harpalus pubescens Miill 40 50,00 Cl 11,83 D5 5,9150 W3
5 Harpalus distinguendus Duft. 34 45,24 Cl1 10,05 D5 4,5466 W3
6 Harpalus griseus Panz. 29 35,71 Cl 8,57 D4 3,0603 W2
7 Harpalus tardus Panz. 4 2,38 Cl1 1,18 D2 0,0281 Wl
8 Metabletus truncatelus L. 1 2,38 Cl 0,29 D1 0,0070 W1
9 Harpalus aeneus F. 1 2,38 C1 0,29 D1 0,0070 W1
TOTAL 9 specii 322 exemplare colectate
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In functie de valoarea procentuala calculata, speciile se distribuie in urmatoarele clase:

3 specii accidentale, cu valori ale indicelui sub 0,1%;

2 specii accesorii, cu valori intre 1,1-5,0% (Harpalus distinguendus Duft., Harpalus griseus Panz.);

3 specii caracteristice cu valori intre 5,1-10,0%;

1 specie caracteristica cu valori peste 10,0% (Harpalus calceatus Duft.).

Mai jos vom descrie situatia privind speciile si numarul de carabide colectate in varianta nr. 2, in anul 2017.

La aceasta variantd experimentald s-a colectat un numar de 20 de specii care au totalizat 276 de
exemplare (Tab. 4, Tab. 5). Speciile de carabide colectate aici sunt: Amara aenea De Geer, Anysodac-
tilus binotatus F., Harpalus azureus Sturm., Harpalus calceatus Duft., Harpalus distinguendus Duft.,
Harpalus griseus Panz., Harpalus pubescens Mill, Harpalus tardus Panz., Harpalus tenebrosus De-
jean, Metabletus truncatelus L.;

- la recoltarea I s-a colectat un numar de 30 de exemplare: Anysodactilus binotatus F., Harpalus azureus F.,
Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus griseus Panz., Harpalus pubescens Miill;

- la recoltarea a II-a s-a colectat un numaér de 55 de exemplare coleoptere: Anysodactilus binotatus F.,
Harpalus azureus Sturm., Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus griseus
Panz., Harpalus pubescens Mill, Harpalus tardus Panz.;

- la recoltarea a Ill-a s-a colectat un numar de 23 de exemplare: Harpalus calceatus Duft., Harpalus
distinguendus Duft., Harpalus griseus Panz., Harpalus pubescens Mull, Harpalus tardus Panz., Harpa-
lus tenebrosus Dejean;

- la recoltarea a ['V-a s-a colectat un numar de 46 de exemplare coleoptere: Anysodactilus binotatus F.,
Harpalus calceatus Duft., Harpalus distinguendus Duft., Harpalus griseus Panz., Harpalus pubescens Miill;

- la recoltarea a V-a s-a colectat un numar de 40 de exemplare: Anysodactilus binotatus F., Harpalus
calceatus Duft., Harpalus distinguendus Duft., Harpalus tenebrosus Dejean;

- la recoltarea a VI-a s-a colectat un numar de 17 exemplare: Harpalus calceatus Duft., Harpalus
pubescens Miill, Harpalus tenebrosus Dejean;

- la recoltarea a VII-a s-a colectat un numar de 37 de exemplare: Anysodactilus binotatus F., Harpa-
lus calceatus Duft., Harpalus distinguendus Duft., Harpalus griseus Panz., Harpalus tenebrosus De-
jean, Metabletus truncatelus L.;

- la recoltarea a VIII-a s-a colectat un numar de 20 de exemplare: Amara aenea De Geer, Harpalus
pubescens Miill, Harpalus tenebrosus Dejean;

- la recoltarea a IX-a s-au colectat un numar de 6 exemplare: Anysodactilus binotatus F., Harpalus
distinguendus Duft., Harpalus pubescens Miill, Harpalus tenebrosus Dejean;

- la recoltarea a X-a s-a colectat un numar de 2 exemplare: Harpalus distinguendus Duft.

Tabelul 4. Situatia privind capturile pe capcana/recoltari la cele 10 recoltari din plantatiile de mar avand benzi
inierbate cu Bromus inermis Leyss, suprainsamdntate cu specia Lotus corniculatus L. (ghizdei)

nr.I;:zzl:;rii Denumirea speciei 1132 Nr.3ca cznel 5 16 TOTAL
Anysodactilus binotatus F. 2 7 - 2 - - 11
I Harpalus azureus Sturm. 1 - 1 - - - 2
Harpalus griseus Panz. 1 - 3 - - - 4
Harpalus calceatus Dutft. - 2 - - - - 2
23.05.2017 Harpalus distinguendus Duft. - 1 5 1 - 7
Harpalus pubescens Miill - - - 4 - - 4
Total 6 specii 4 |10 9 | 7 - 30
Anysodactilus binotatus F. - 6 - - 3 3 12
Harpalus azureus Sturm. - 1 2 - - - 3
11 Harpalus griseus Panz. - 2 - - - 2 4
Harpalus calceatus Duft. - - 8 - 4 - 12
08.06.2017 Harpalus pubescens Miill - - 9 6 3 - 18
Harpalus distinguendus Duft. - - - - - 4 4
Harpalus tardus Panz. - - - 2 - - 2
Total 7 specii - 9 |19 8 |[10] 9 55
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Harpalus distinguendus Duft. 5 - - - - - 5
I Harpalus griseus Panz. 3 1 - - - - 4
Harpalus tenebrosus Dejean 7 - - - - - 7
Harpalus calceatus Duft. - 2 - 2 - - 4
21.06.2017 Harpalus tardus Panz. - - - - - 2 2
Harpalus pubescens Miill - - - 1 - - 1
Total 6 specii 151 3 - 3 - 2 23
Harpalus calceatus Dutft. 9 - - 4 - - 13
v Harpalus griseus Panz. 6 - - - - - 6
Harpalus distinguendus Duft. - 1 - - - - 1
03.07.2017 Harpalus pubescens Miill - 8 - - - 7 15
Anysodactilus binotatus F. - - | 10| - 1 - 11
Total S specii 151 9 | 10 1 7 46
v Harpalus calceatus Duft. 9 - 8 - - - 17
Harpalus distinguendus Duft. - 5 - - - - 5
Anysodactilus binotatus F. - - - 8 - 3 11
17.07.2017 Harpalus tenebrosus Dejean - - - 7 7
Total 4 specii 9 5 8 8 - | 10 40
VI Harpalus tenebrosus Dejean - - 5 - - 5
Harpalus calceatus Duft. - - - - 9 - 9
29.07.2017 Harpalus pubescens Miill - - - - - 3 3
Total 3 specii - - 5 - 9 13 17
Anysodactilus binotatus F. 2 - - - - - 2
VII Harpalus tenebrosus Dejean 9 - - - - - 9
Harpalus griseus Panz. - 2 - - - - 2
Metabletus truncatelus L. 1 - - 1 2
11.08.2017 Harpalus calceatus Duft. - - | 10] 8 - - 18
Harpalus distinguendus Dutft. - - - - 3 1 4
Total 6 specii 1| 3 | 10| 8 4 1 37
VI Amara aenea De Geer - 2 - - - - 2
Harpalus pubescens Miill - 6 - - - - 6
25.08.2017 Harpalus tenebrosus Dejean - - - - |12 - 12
Total 3 specii - 8 - - | 12] - 20
X Anysodactilus binotatus F. - 1 - - - - 1
Harpalus distinguendus Duft. - 2 - - - - 2
05.09.2017 .
Harpalus tenebrosus Dejean - 3 - - - - 3
Total 3 specii - 6 - - - - 6
17, 09?( 2017 Harpalus distinguendus Duft. - - - - 2 - 2
Total 1 specie - - - - 2 - 2
TOTAL GENERAL 54 | 53| 61 | 38|38 32 276

Valorile indicilor ecologici

Pentru o analizd cat mai profunda a rezultatelor obtinute s-au calculat o serie de indici ecologici mai
importanti, cum ar fi: abundenta (A), constanta (C), dominanta (D), indicele de semnificatie ecologica (W).

Valorile acestor indicatori, la varianta V2, se prezinta astfel (Tab. 6):

abundenta cea mai mare au avut-o speciile: Harpalus calceatus Duft. (75 de exemplare), Harpalus pu-
bescens Miill (49 de exemplare), Anysodactilus binotatus F. (48 de exemplare), Harpalus tenebrosus Dejean
(43 de exemplare), Harpalus distinguendus Duft. (29 de exemplare), Harpalus griseus Panz. (19 exemplare);

constanta speciilor colectate a avut valori cuprinse intre 2,38 si 85,71%. Speciile cu cele mai mari
valori ale constantei au fost: Harpalus calceatus Duft., Harpalus pubescens Miill, Anysodactilus bino-
tatus F., Harpalus tenebrosus Dejean, Harpalus distinguendus Duft., Harpalus griseus Panz.
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Tabelul 5. Structura speciilor de carabide colectate din plantatiile de mar la varianta nr. 2 avand
spatiul dintre randuri sub forma de benzi inierbate cu specia Bromus inermis Leyss,
suprainsamantate cu specia Lotus corniculatus L.

Nr. Specia Rec | Rec | Rec | Rec | Rec | Rec | Rec | Rec | Rec | Rec Total
crt. 1 11 I | 1v | v | VI | vl | VIII | IX X
1 | Amara aenea De Geer 2 2
2 | Anysodactilus binotatus F. 11 | 12 11 | 11 2 1 48
3 | Harpalus azureus Sturm. 2 3 5
4 | Harpalus calceatus Duft. 2 12 4 13 | 17 9 18 75
5 | Harpalus distinguendus Duft. 7 4 5 1 5 3 2 2 29
6 | Harpalus griseus Panz. 4 4 4 6 1 19
7 | Harpalus pubescens Miill 4 18 1 15 3 6 2 49
8 | Harpalus tardus Panz. 2 2 4
9 | Harpalus tenebrosus Dejean 7 7 5 9 12 3 43
10 | Metabletus truncatelus L. 3 3
TOTAL 276 exemp. 30 | 55 | 23 | 46 | 40 | 17 | 36 18 8 2 276

In functie de valoarea acestui indicator, speciile se distribuie in urmatoarele clase:

5 specii accidentale, cu valoarea indicatorului cuprinsa intre 1-25%;

1 specie accesoriu, cu valoarea indicatorului cuprinsa intre 25,1-50% (Harpalus distinguendus Duft.);

3 specii constante, cu valoarea indicatorului cuprinsd intre 50,1-75% (Harpalus pubescens Miill,
Anysodactilus binotatus F. §1 Harpalus tenebrosus Dejean);

1 specie euconstantd, cu valoarea cuprinsa intre 75,1-100% (Harpalus calceatus Duft.);

dominanta (D) a avut valorile cele mai mari la speciile: Harpalus calceatus Duft. (23,51%), Harpalus
pubescens Miill (15,36%), Anysodactilus binotatus F. (15,04%), Harpalus tenebrosus Dejean (13,47%),
Harpalus distinguendus Duft. (9,09%), Harpalus griseus Panz. (5,95%), Harpalus azureus Sturm. (1,56%).

In functie de valoarea procentuala calculata, speciile se distribuie in urmatoarele clase:

2 specii subrecedente, cu valori ale dominantei sub 1,1%;

2 specii recedente,cu valori cuprinse intre 1,1-2% (Harpalus azureus Sturm. Si Harpalus tardus Panz.),

3 specii dominante, cu valori cuprinse in intervalul 5,1-10,0% (Harpalus distinguendus Duft. Si
Harpalus griseus Panz.);

4 specii eudominante, cu valori de peste 10%;

- indicele de semnificatie ecologica (W) reprezinta relatia dintre indicatorul structural (C) si cel
productiv (D). In functie de valoarea procentuala calculati, speciile se distribuie in urmatoarele clase:

17 specii accidentale, cu valori ale indicelui sub 0,1%;

3 specii accesorii, cu valori intre 1,1-5,0% (Harpalus distinguendus Duft. Si Harpalus griseus Panz.);

2 specii caracteristice cu valori intre 5,1-10,0% (Anysodactilus binotatus F., Harpalus tenebrosus Dejean);

o0 specie caracteristica cu valori de peste 10,0% (Harpalus calceatus Duft.).

Tabelul 6. Valorile indicilor ecologici ai speciilor colectate in anul 2017 la varianta nr. 2

INDICELE ECOLOGIC
Nr. crt. Specia A C D W

% % Cl % Cl % ClL
1 Harpalus calceatus Duft. 75 85,71 C4 23,51 D5 |20,1504| W5
2 Harpalus pubescens Miill 49 69,05 C3 15,36 D5 |10,6061 | W5
3 Anysodactilus binotatus F. 48 64,28 C3 15,04 D5 9,6677 W4
4 Harpalus tenebrosus Dejean 43 71,43 C3 13,47 D5 9,6216 W4
5 Harpalus distinguendus Dutft. 29 47,62 C2 9,09 D4 43287 W3
6 Harpalus griseus Panz. 19 23,81 Cl 5,95 D4 1,4167 W3
7 Harpalus azureus Sturm. 5 4,76 Cl 1,56 D2 0,0743 W1
8 Harpalus tardus Panz. 4 7,14 Cl 1,25 D2 0,0893 Wi
9 Metabletus truncatelus L. 3 7,14 Cl 0,94 D1 0,0671 Wi
10 Amara aenea De Geer 2 2,38 Cl 0,63 D1 0,0150 W1

TOTAL 25 specii 319 exemplare colectate
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Figura 1. Reprezentarea grafica a structurii speciilor de carabide colectate din
plantatiile de mar la cele 2 variante experimentale

CONCLUZII

Observatiile au fost facute intr-o plantatie pomicold de mar din zona de NE a Romaéniei, localitatea

Falticeni, judetul Suceava.

Colectarea materialului, a speciilor de carabide (ordinul Coleoptera, familia Carabidae) s-a facut cu

ajutorul capcanelor de sol de tip Barber, in cadrul a doua variante experimentale: varianta nr. 1 — benzi
inierbate cu specia Bromus inermis Leyss si varianta nr. 2 — benzi inierbate cu specia Bromus inermis
Leyss, suprainsamantate cu specia Lotus corniculatus L. (ghizdet).

La varianta nr. 1 au fost colectate 322 de exemplare de carabide apartindand unui numar de 9 specii,

iar la varianta nr. 2 au fost colectate 276 de exemplare de carabide din 10 specii.

Speciile de carabide cel mai frecvent colectate la cele doud variante au fost: Anysodactilus binotatus

F., Harpalus distinguendus Duft., Harpalus pubescens Miill, Harpalus tenebrosus Dejean.

W
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COBPEMEHHBIE oYHIr'MUunabl AnAd AHTErPUPOBAHHbBIX
CUCTEM 3ALWLUNTBI TPAHATOBbBIX KYCTOB OT KOMIMJIEKCA
®UTOMATONEHOB B 3ANMAQHON YACTU ASEPEANOXAHA

@apman I'YJTHEB, Jlana T'YCEHHOBA

Abstract. The article reflects the results of studies carried out in 2018-2020 with the aim of studying the spe-
cies composition of the main pathogens of pomegranate diseases in the western geographic region of Azerbaijan
and improving measures to combat the main ones. It was found that the most common diseases are botrytiosis or
gray rot, Zythia fruit rot, anthracnose or scab of pomegranate fruits, penicillosis or green mold, and Aspergillus
fruit rot, which negatively affect the quantity and quality of plant products. In the fight against major diseases, a
scientifically based and improved integrated control system has been developed. A comparative analysis of the
field assessment of the biological effectiveness of the applied fungicides in the fight against gray rot and other
putrefactive diseases of pomegranate in a fruit-bearing orchard was carried out. The use of systemic fungicides
(azoxifen, konazol) or their alternation with contact preparations (selfat, P-oxyride) assure a high biological effi-
ciency in the control of main pomegranate diseases. The best result against Zythia fruit rot was obtained with 0.4%
selfat. The biological efficiency of this preparation was 95.1%.

Key words: Punica granatum; Pathogens; Fungal diseases; Control measures; Fungicides.

Pedepar. B crarbe oTpakeHBl pe3yJbTaThl HCCIENOBaHMMA, MpoBedeHHBIX B 2018-2020 rr. C memnsio
U3y4YCHUs] BHJOBOTO COCTaBa OCHOBHBIX BO30yauTesnell Oolie3Hel rpaHaTa B 3amaJHOM Teorpapuyeckom
peruoHe A3sepOaiiikaHa M COBEPLICHCTBOBAHUS Mep OOpbOBI C OCHOBHBIMH W3 HUX. BBUIO OOHapyKeHO, YTO
HauboJiee pacnpocTpaHeHbl OOTPUTHO3 WIIM cepasi THWJIb, 3UTHO3HAs IUIOJIOBAsi THWIIb, aHTPAKHO3 WM Mapiua
UTOJIOB TPpaHaTa, CHUIIIIIC3 WK 3eJICHas JIeCCHb, aCePruiUIe3Has I0A0BAasi THIUIb, KOTOPhIC OTPULIATEIHEHO
CKa3bIBAIOTCSl HA KOJIMYECTBE U KAYECTBE PACTHTEIBbHON MpOAyKIHH. B Oophbe ¢ OCHOBHBIMHU 3a060JICBaHUSAMHE
OblTa pa3paboTaHa Hay4yHO OOOCHOBAaHHAs M YJyYLICHHAas MHTEIPHUPOBAHHAs CHCTeMa KOHTpousi. IIpousBescH
CPaBHUTEITBHBIN aHAN3 MOJIEBOI OLCHKH OHONOrHdecKkoi 3 HeKTUBHOCTH NPUMEHSIEMbIX (YHTULUAOB B O0phOe
C 3UTHO30M M JPYTHMMH THIJIOCTHBIMH OOJE3HSMH TpaHaTa B IUIONOHOCSIIEM cany. [IpuMeHeHHe CHCTEMHBIX
(YHTUIHUIOB, TAKUX KaK a30KCH(EH, KOHA30J, WM WX YepelOBaHHE ¢ KOHTAKTHBIMHU IIpermapatamMu (cenbdar,
[T-okcupun) obecriedymBaeT BBICOKYIO Omomornueckyio 3¢ddekTuBHOCTE B O00ppOE C OCHOBHBIMH OOJE3HIMH
rpanata. Hannydmmii pe3yapraT MpoTUB 3UTHO3HOM IUIOI0BOM M'HMMIN TosTy4eH B cirydae 0,4%-HbIM cenbhaToM.
[Ipu TOM, GHonornyeckas 3¢ peKTUBHOCTH Mpenapara cocTaBuio 95,1%.

KaroueBsle ciioBa: Punica granatum; Ilatorensr; [ pubnbie 601e3un; Mepsl 60pb0b1; OyHTUITUABL.

BBEJEHUE

AzepOaiikaH W3BECTEH KaK PaiioH HCTOPUYIECKH CIIOKMBIIIETOCS CaI0BOJICTBA, TIOOBOACTBA U I'pa-
HATOBOJICTBA. B Hameit ctpane 00IbIToe BHUMAHHE YIACISIETCS Pa3BUTHIO TPAHATOBOICTBA KaK OHOM U3
BOXHEHUIIINX OTpaciieit arponpOMBITIIIEHHOTO KOMITIEKCa, JAFOIIAN TICHHBIC TPOMYKTHI TUTAHUS-TUIOBI.
C KaXIIbIM TOJIOM YBEIIMYUBAIOTCSI TUTOIIATH 0] TPAHATOBBIMHU CaJaM¥, MHOTHE THICSYN TEKTapOB 3€M-
JIM y’K€ OCBOEHBI T107] KOJUIEKTUBHEIC U TIPUyCaieOHbIE CaIbl. braronpusaTHeie TOYBCHHO-KINMATHIECKIC
YCIIOBHS, [UTUTENFHOCTD BETETAIMOHHOTO MEPHOo/a, OOMIINE COTHEYHOTO CBETA, CyXash MPOIOJDKUTENbHAS
OCEHb, ICKYCCTBEHHOE OPOIIICHNE, YHUKAILHBIN 110 KA9€CTBY MECTHBIN M 3aBE€3CHHBIH COPTUMEHT C BBICO-
KVMH BKYCOBBIMH JIOCTOMHCTBAMH, JIETKOCTH M TPAHCIIOPTAOSIBEHOCTh, BEKOBBIC HABBIKH M TPATUIINH O1a-
TONIPHUATCTBYIOT Pa3BUTHIO TPAaHATOBOACTBA B A3eplaiimkane. HeoOXomuMOCTh €ro OBICTPOTO pa3BHUTHS
3[1€Ch YCUIIMBAETCS OOJBIION IEHHOCTHIO KyJIBTYPBI, €€ IPOAYKTHBHOCTBIO, JIETKOCTBIO Pa3MHOKEHHSL.

I'panar otHOcuTCs K cemeiicTBy Punicaceae Horan., KoTopoe uMeeT TONbKO O1uH pox Punica L.,
BKurogaromuii 1Ba Buna: OObIKHOBeHHBIH TpaHar (Punica granatum L.) m CoKOoTpaHCKHH TpaHAaT
(Punica protopunica Belf.) (Hiiseynova, L. A. 2018; Kahramanoglu, i. 2005; Metin, A. 2012) (Puc. 1).

Coxotpanckuit rpanat (Punica protopunica Belf.) sunemuuen mis octpoa Coxorpa (Muawmiickwii
oKkeaH), (hropa KOTOPOTO XapaKTepU3yeTcsl OOMINEM PETMKTOBBIX BUIOB. COKOTpaHCKuil TpaHar (Punica
protopunica Belf.) BeaHo3eneHOE AEPEBITO ¢ OKPYTIIBIMH WM DJUTUTICOBUAHBIMU JINCTHIMHE. L[BeTKH ABYX
THTIOB: 000ETOJbIE C JTHHHBIMU CTOJIOMKAMH U (PYHKITMOHATHFHO MYKCKHE C KOPOTKUMHE CTOJIOWKAMH T1e-
CTHKOB. YaIeInCcTHKOB 1 JIETIECTKOB 110 4-6; ienecTky apKo-kpacHbie. [1moner menkue. Bun ve npencras-
JISIET XO3SUCTBEHHOM 1IEHHOCTH. JIMCThS, IBETKH M IIOABI MEHBIINX pa3MepoB, yeM y OOBIKHOBEHHOTO
rpanara (Punica granatum L.).
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Bun Punica granatum L. (OOBIKHOBEHHBII
rpaHar) OpeACTaBieH  KyJIbTYPHBIMU u
qukopactynmmu  opmam.  OOBIKHOBEHHBIN
rpanat (Punica granatum L.) B €CTECTBEHHBIX YC-
JIOBUSIX TIPOM3PACTAaHMS- HEOOJBIIOE JIePeBIe HIT
KPYIHBIA KyCT 70 3-5 M BBICOTBI, C M30THYTHIM
CTBOJIOM CWJILHO BETBHCTOM KpoHOit. [Toberu miaj-
K€, MpsIMble, TOHKUE, 3aKaHYMBAIOTCS BEPXYILECU-
HBIMU TIOYKaMH WM InunaMu. JIMCThs TpocThIe,
JIAHLIETOBUJIHBIE, LIEJILHO KpaiiHue. [ [BeTku rpaHara
numopduble. [1non- rpaHaTuHa- KpyHast OKpyTyas
SIrOfIa ¢ KOYKUCTBIM OKOJIOTUIOTHUKOM U COXPAHSIIO-
1eiicsa yamiedkod. B 3aBucuMocTd OT copra, Me-
CTOTIOJIOXKEHUS TUIOAA U JIPYTHX YCJIOBHI OKpacka
3peNbIX TUIONOB HM3MEHSETCS OT OJIeTHO-KENTON
JI0 KpacHOW M TeMHO-MaiHOBo# (Sahin, A. 2013;
Ozgiiven, A. 2015; Hiilya, P. 2008).

['panuIie! ecTecTBEHHOTO apeana rpaHara: Ha BocTOKe-paiionbl CeBepo-3anaanoii Muaun u CeBepo-
BoctouHoro Adranncrana; Ha ceBepe-I0KHbIE paifOHBI CPEAHEA3NATCKUX PECITYOIHK, F0OXKHBIE OTPOTH
Bonsmoro KaBkasckoro xpebra; Ha 3anazne-nmodepexbe Manoii A3um; Ha rore-nobdepexxbe Muauiickoro
okeana u ero 3anuBoB (Kynekos, O.I1. 1983; I'pexos, C.I1. 2002; Uymaxos, A.E. 1974).

Ha teppurtopun 6siBiiero Coserckoro Coro3a Hanbosee KpyIHbIe 3apOCiii JUKOPACTYIIEro rpaHarta
HaxozsaTcs B Boctounom 3akaBkasbe (A3epOaiikaH).

I'panar (Punica L.) Bo3nenbiBaeTcsi B OCHOBHOM B KadeCTBE IUIOJOBOH KYIBTYpHI, HO MOXKET HC-
MOJIB30BAThCS TAKXKe JUIS JIeueOHBIX, TEXHUUECKUX H IEKOPAaTHBHBIX 1elei. [170/1bI ero HMEeroT BEICOKHE
BKYCOBBIC U JICUCOHBIC KaY€CTBA, OTIIMYAFOTCS XOPOIIEH JISKKOCTRIO (J10 4-6 Mec.).

Taxk kak rpanar (Punica L.) Bo3nenbIiBaeTcs B pa3HbIX MOUYBCHHO-KIMMATHYECKUX 30HaX A3epOaiimkaHa,
TO KQ4eCTBO U JISKKKOCTB IIOJIOB 3aBUCST OT SKOJIOTHIECKHUX (PaKTOPOB, B IEPBYIO OYEPE/Ib, TIOUBBI, BHICOTHI
HaJl yPOBHEM MOpSI ¥ KIIMMAaTO-METEOPOTIOTHYECKUX YCIOBUI M OCOOCHHOCTH 30HBI BBIPAIINBAHHSI.

CBoeoOpa3Hblil XMMUYECKUH COCTaB, 3HAYUTEIBHOE COJEpKaHUE LIEHHBIX BEIECTB OMPENEIISIOT
IIMPOKOE HCIIOJIb30BaHKE IUIOZOB M APYTMX YacTedl pacTeHHs TpaHaTa B KadyecTBE ACCEPTHBIX U
JIe4eOHBIX CPEICTB W CBHIPbS JUIA TMOJMYYEHUsS Ba)KHBIX XMMHYECKUX COCTUHEHUH, MPUMEHICMBIX B
Pa3NUYHBIX OTPACIISX HAPOTHOTO XO3SHCTBA.

[Iupoxoe pa3BUTHE TpaHaTa B peciyOIiKe IMeeT OOJbIIOe HApOAHO-X03s1iicTBeHHOE 3HaueHue. Ox-
HaKO Ha IyTH IUPOKOTO PAa3BUTHSI ATOH KYJIBTYPbI CEPbE3HBIM NPEMSITCTBUEM SIBIISIFOTCS MHOTOUUCIICH-
HbIC TPHOHBIE 3a00J1€BaHsI, KOTOPhIE TIOPAXKAIOT TIOABI, JTUCThS, BETBH WX JIaXKe 1IeTI0€ IEPEBO.

B mupe ocTpo crout npobiemMa 3KOJOTHUeCKUX M3MEHEHWH B KUBBIX CHCTEMaX, OTPaKAIOIIMXCS HA
CTPYKTYPHO-(pYHKIIMOHATIGHON OpraHM3allii ¥ JUHAMHYECKHX CBOMCTBAX KOCHUCTEM PA3IMYHBIX THIIOB,
B TOM YHCIIC U arpOdKOCHUCTEM pacTylias (pUTocaHUTapHasl JeCTaOMIIN3alHsl KOTOPBIX HETaTHBHO BIMSIET
Ha SKOHOMUKY CEJIbCKOXO03HCTBEHHBIX pacTeHUEBOICTBA. Tak
B TPaHATOBBIX arpolieHO3ax 3amajHol yacTu AsepOaiikaHa
WHTEHCH(UKAIHS [TPON3BOICTBA U KITMMATHICCKHE U3MEHEHHS
MIPUBEIH K YCUIICHUIO arpeCCUBHOCTH TUTIMYHBIX 3a00JICBaHUI,
HalpuMep, TaKUX KaK 3UTHO3HAS TUIOAOBas THWIL (Zythia
versoniana Sacc.), aHTPaKHO3 WM Tapiia IJIOJOB TpaHaTa
(Sphaceloma punicae Bitank. et Jenk.), 6oTputro3 win ce-
past THUIb (Botrytis cinerea Pers.) v T.1. 3UTHO3Has ILUI0I0Bas
rHWIb (Zythia versoniana Sacc.) SBISETCA JOMHHHUPYIOIIHM
3a00JIeBaHMEM TPAHATOBBIX KYCTOB KaKk Ha MPOTSDKCHHU
MPaKTUYECKH BCETO BETETAIMOHHOTO MEPHO/Ia BO3ICIIBIBAHHS
9TOU KyJNBTYpHI B 3aafHON YacTh AzepOaiikaHa, Tak U Mpu
XpaHeHuu ero mioaoB (Puc. 2). Pucynok 2. 3umuosnas niodosas sHutb

Pucynoxk 1. O6viknosennuiii epanam
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MATEPHAJIBI 1 METO/bI

Kak yxe ObUIO OTMEYEHO, IUISi TPaHATOBBIX KYCTOB XapaKTE€PHbl MHOTOYHCICHHBIC 3a00JIeBaHUA.
OnHaKo B pa3IMYHBIX PETHOHAX HE BCE OHU OJIMHAKOBO BPEIOHOCHBL. 1 3aBUCHT 3TO, TTIaBHBIM 00pa3oM, OT
MPUPOTHO-KIMMATUIECKIX YCIIOBHIA TOH MM MHOM 3KoJIoro-reorpaduyeckoii 3oub1. Ha rpanare (Punica
L.) naubonee pacnpocTpaHeHbl 1 BPEJOHOCHBI 3UTHO3HAS ILUIOAOBas THWIb (Zythia versoniana Sacc.),
00TpUTHO3 WM cepasi THWIb (Botrytis cinerea Pers.), acneprusuiesHas ioioBasi THIIb (Aspergillus niger
Van Tieghem.), anTpakHo3 WK mapiia wIoAoB rpaHara (Sphaceloma punicae Bitank. et Jenk.), pak wim
¢domo3 (Phoma punicae Tassi.), alnsTepHapHo3 WIN YepHasi THWIb (Alternaria sp.), NEHULMILIIE3 WK 3€J1e-
Has ieceHs (Penicillium sp.), putodTopos wiu crebnesas rawib (Phythophthora sp.) v T.1.

Henbto uccienoBanuii ABIsUIACh pazpaboTka 3(PGEKTHBHOM 3KOIOTMYECKH COaJaHCHPOBaHHOU
CHCTEMBI 3aIUTHI FPaHaTa OT OCHOBHBIX I'PUOHBIX OOJIE3HEH.

B cBs13u ¢ 5THM, U3yyYanuch CIEIYIOINE BOIIPOCHL:

Uzyuntb MUKOOMOTY TpaHaTa;

BrusBuTh Hanbonee pacnpocTpaHeHHbBIE U BPEIOHOCHBIE TPUOHBIE 00JIE3HH;

BEISBUTE OCHOBHBIE SKOIOTHYECKHE (PAKTOPHI, CIOCOOCTBYIOIIUE IIUPOKOMY PacIpOCTPAaHEHHUIO OT-
JICITEHBIX TPUOHBIX OOJIC3HEIH;

Uzyunts 6uonoruyeckue 0COOEHHOCTH OCHOBHBIX OOJIe3HEH rpaHara;

U3yunth cOpTOyCTORYMBOCTD HEKOTOPBIX COPTOB I'paHaTa K OCHOBHBIM OO0JIE3HSIM;

Pazpaborars MeporpusaTus mo 60ppde ¢ OCHOBHBIMHU BO30OyaUTENAMHU O0JIe3HEH TpaHaTa;

YcTaHOBUTH SKOHOMHUUYECKYIO 3PPEKTUBHOCTh PEKOMEHIOBAaHHBIX MEP 3alLHTHL.

Muxosnorudeckue U (UTONATOIIOTHYECKUE OOCIEeNOBaHUSI T'PAHATOBBIX HACAKACHUM MPOBOAWIN
B ['epanboiickom patione 2018-2020 roxel. Metoa oOCieOBaHUS 3aKIHOYAICS B CHCTEMATHYESCKOM
OCMOTpE HacaxJeHuil rpaHara. OcMOTpy NOABEpPrajuch BCE HaJ3eMHbIE opraHsl pacteHuil. B 2018
HCCIIEIOBATENbCKOM IOy BBISIBJIEHA 0OlIas MUKOOMOTa IpaHAaTOBOrO caja. beiio oOHapy»keHo,
yro B 3amagHodM uactu AsepOaitmkana (I'ssamka-Kazaxckas reorpaduueckass 30Ha) HaumbOolee
pacnpocTpaHeHbl 3UTHO3HAS JI0A0Bas THUWIb (Zythia versoniana Sacc.), aHTPaKHO3 WM Mapiia II0J0B
rpanara (Sphaceloma punicae Bitank. et Jenk.), a Takke 4aCTUUHO NEHULIMIIJIE3 WK 3€JI€HAs IJIECEHb
(Penicillium sp.), acnepruiie3Has mwiogoBasi THWIb (Aspergillus niger Van Tieghem.) u 60TpuTHO3 MK
cepas rHWIL (Botrytis cinerea Pers.).

[locne BeIsiBIeHUS BO30yauTeneil Hanbosee onacHeIX 3abojieBanuil B 2019-2020 rr. mpoBoannu
HCCIIEIOBAHNA MO0 H3YYEHHIO pPaclpOCTPAHEHHOCTH M MHTEHCHUBHOCTHM MX B 3alaJHBIX pailoHax
pecniyOnuku. CrannoHapHble HAOMIOACHUS OMOJOTMYECKHX OCOOCHHOCTEH, paclpoCTpaHeHHOCTH U
BPEIOHOCHOCTH OCHOBHBIX 0OJIe3HEH IrpaHaTa MpOBOAMIM B MOJIOBIX MIIOAOHOCSIINX MPOMBILIICHHBIX
HacaxaeHusx [epanOoiickoro paiioHa B cienytoumme ¢eHonornueckue (aspl: 3UMHHNA TOKOM,
pacmyckaHusi Ho4eK, HabyxaHue HBETKOBBIX MOYEK, BETCHUE (HAYaI0 M MacCOBOE), KOHEI IIBETECHHS,
o0pazoBaHue 3aBs3€il U pOCT IJI0J0B, IJIOJJOHOUICHUE, TOKEITCHUE JIUCTHEB, JTUCTOMA.

VY4eTsl CpOKOB HOSBJICHUS, U3yUEHHS JUHAMHUKH Pa3BUTHs (PUTONATOTEHOB MPOBOAWIN Ha OHE UX
€CTECTBEHHOT'0 pa3BUTHUs O oOmienpuHATHIM MeToaukam ([locrexos, b. A. 1985; Munkesny, U. U.
1974; Munkesuu, 1. 1. 1971).

Brienenue B 4nuCThIe KyNBTYphl, MUKPOCKOTIMYECKHE H MUKPOOHOIOTHYECKHE HCCICAOBaHUS PH-
TOIATOT€HOB MPOBOJIWIIN IO OOIIEpHHATEIM MeTtonukam ([lbsko, 10. T. 2012; bunaii, B. 1. 1982;
Xoxpsikos, M. K. 1976).

BunoBoii cocraB GpuUTONATOreHOB B MOJOABIX IUIOAOHOCSIIMX TPAHATOBBIX Cafax OMpPEAeIsuId IO
O0COOCHHOCTSIM TaTOTeHe3a U CUMIITOMAaTHKe, 1o onpenenutensm (bunaii, B.W. 1986; I'apubosa, JI. B.
2005; Xoxpskos, M. K. 2003).

Jns u3ydeHus MUKOOHOTHI BO30yauTesnel Oosie3Hel rpaHaTa B TOAbI UCCIEIOBAHUS MPOBOIUINCH
MapLIpyTHBIE 00CIIeI0BaHNS B OCHOBHBIX IPaHATOBOJUECKHUX PalioHax B 3amagHoi yacTu AszepOaiimKana
(T'epanb6oii, lamkup, Ka3ax) u cOOTBETCTBYIOUIMX XO3SMCTBAaX B pasauyHble GeHodasbl pacTeHUH U
Bo30yauteneit mo meroauke K.M.Crenanosa, A.E.Yymakosa (1972), 3 pa3a 3a BereTallMuOHHBIH MIEPUO/T;
cpa3y mocje LBETEHUs; CITyCTs OJMH MeECSL; repeln YOOpKod ypoxas. B 3aBuCHMMOCTH OT XapakTepa
MOPaXEHUs], TIOSIBJICHUS] CUMIITOMOB M T€UEeHHs OOJIE3HH BBIICYKAa3aHHAS METOIUKA HAMU M3MEHSIACh
0 Mepe HEOOXOJUMOCTH.
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HaOmionenust u yd4eTsl Ha CTalMOHAPHBIX Y4YacTKax
nipoBoauH o Metoauke A. E. Uymakosa, Y. 1. Munkesuy,
I0.U. Bnacosa (1974), cucremarnuecku B TEUEHUE BCEH
BETeTaINU PACTCHUM, He pexKe ueM depes Kaxkapie 7. .. 10 qHei,
C LETIbIO OTpEIeTIeHNs] JaThI MPOSIBIICHUSI OONIE3HH, H3yUICHHS
JUHaMHUKKA 3a0oneBaHust U T.A. OCHOBHBIMH BJIEMEHTaMH
yuera 0oJie3Hel PaCcTeHUI CITyKaT: paclpOCTPAaHEHHOCTh WITH
4acTOTa BCTPEYAEMOCTH M HHTEHCHBHOCTH Pa3BUTHSI OOJIE3HU.

B 3aBucHMOCTH OT XapakTepa opakeHus 1 3a00JIeBaHHS
HAMH TPUMEHSUINCh MHOTOYHUCICHHBIE IIKAJIbl YYETOB
Ooune3Heil rpaHara.

Omnpenenenue (HUTONATOTEHHBIX TPUOOB TPOBOAWIH
no MopdosoruueckuM npusHakam. [Ipm 3Tom ocoboe
3HAUCHHME MMENH CIOPbI, OOCMOPHI, KOHHUIUH, aCKOCTIOPBL; Prcynok 3. 3umuostas niodosas cHuis obujel
CIIOPOHOCILIBI U IUIOJOBBIE TENA, HAIPUMEP CIIOPAHTHH,  Ouoro2uu, npogoouiu no 0OUEenpuHsIMsiM
KJICHCTOTEIMH, TIEPUTEINH, allOTeINH, MTUKHUIBI, 0COObie  memoduxam (ITudonauuxo, HM. 1977;
MHULIENHATBLHBIE 00pa30BaHus, HAIPUMEP, AHACTOMO3BI, Yepemucunos, H.A. 1970).

MPSDKKH, TPUAATKA KIEHCTOTEUEB, CKICPOLUH U JIP.

3akiiagka rpu0oOB Ha MEPE3UMOBKY, H3yUeHHE OUOJIOTUU BO30YIUTENs OOJIC3HU, BhISIBJICHUE ITUKIIA
pa3BUTHA TPUOOB, H3YUYEHHUE CIEHUAIN3AIIH TPHOOB, BBISBICHUE SKOJIOTMYECKUX TpeOOBaHMi Iprda 1
HEKOTOpBIE IPYTHE BOMPOCHI, KACAIOIINECS

Buonoruueckast, xo3sicTBeHHas U SKOHOMHUYEcKas 3(PPEeKTUBHOCTh NMPUMEHSEMBIX (PYHTHINIOB
ompenenena no meroauke A. E. UymakoBa u K. M. Crenanosa (1972). Craructuueckyto oopaboTky
pe3ynbraToB npoBoauiu o Metonukam U. . Munkesnua (1971) B.A. lociexosa (1985).

PE3VJIBTATBI 1 OBCYXIAEHUSA

I'panar (Punica L.) rycropacTyluiuii CyOTpONUYECKH KYCTAPHUK, YTO CO3MaeT B €ro MOCajKax
0c00BIil MHKPOKJIMMAT, CIIOCOOCTBYIOIINIT Pa3BUTHIO U PACIIPOCTPAHEHUIO MH(EKIIMOHHBIX 00JIe3HEeH.
E>xeromHo oHM NPUYMHSIOT 3HAYUTENBHBIN yIepO 3TOW KyJIbTYpe, HE TOJIBKO CHIXKAsl ypOXKaii II0I0B,
HO M yXy/IIasi UX Ka4ecTBO. B dmcie maTtoreHoB rpaHara-rpubHbIe, OakTepuabHbIe, BAPYCHBIC Opra-
HU3MBI U T.J. Cpeay Ha3BaHHBIX BO30yauTesed 0oJe3Heil 3HauMTelbHOE MECTO 3aHUMAIOT TPUOHBIC,
COCTaB KOTOPBIX OYEHb Pa3HOOOpa3eH.

U3 uncna pacnpocTpaHEHHBIX OOJIe3HEH rpaHaTa B 3amaHol yacTu AsepOaiipkaHa Jaiie APYrux
OTMEUAIOTCs 3UTHO3HAs IJIOA0Bas THUIL (Zythia versoniana Sacc.) MU aHTPaKHO3 WIM Haplua IJI0A0B
rpanara (Sphaceloma punicae Bitank. et Jenk.) (Puc. 3).

OnHO¥M U3 MPUYHMH HU3KUX YPOXKACB IPaHATA B PETHOHE SIBIIAIOTCS MOTEPH MPOAYKIIHH OT TPUOHBIX
Oone3Hel, HamOojee BPEIOHOCHBIMH M3 KOTOPBIX SIBISIIOTCS THWIM IUIOJOB-3UTHO3HAs (Zythia
versoniana Sacc.), acniepruuiesnas (Aspergillus niger Van Tieghem.), ansrepHapuosnas (Alternaria
sp.), borpurnosnas (Botrytis cinerea Pers.), nenantwinesnas (Penicillium sp.); aHTpaKHO3 WM TapIia
10108 rpanata (Sphaceloma punicae Bitank. et Jenk.), pak unu doomo3 (Phoma punicae Tassi.), nepko-
cniopos (Cercospora lythracearum Heald. et Wolf.), dputodTopos wnu crednesas rawib (Phythophthora
sp.), Makpodomos (Macrophoma punicae Berl. et Vogl.), nemarocniopos (Nematospora coryli Pegl.)
(Kamroxnsri, }0.B. 1988.) (Tabm. 1).

Oco0oe MecTo cpeiu MaTOreHOB rpaHaTa 3aHUMAIOT BUIIBI, TIOpakaromye mioasl. Hanpumep, B 2018
roay B 3amanHoil yactu AsepOaiimxana (I'sumxa-Kaszaxckas reorpaduueckas 3ona) JI.A.I'yceitHoBo#
Ha TPAaHATOBBIX KycTax Obla OOHApyXeHA acleprusuie3Hasl IUI0M0Bas THWIIb, BBI3BAHHAS TpUOOM
Aspergillus niger Van Tieghem., koTopas paHee Ha TeppuTopun Asepbaiimxana He Bcrpeyanach (Taom.
2). B 2018 r. B 3T0i1 e 30He M3 IJIOJIOB TpaHaTa ObUI BhIIEICH TpUb Alternaria sp., Penicillium sp.,
Botrytis cinerea Pers. B ycnosusx 3anagHoi yactu AzepOaiiikana 0CHOBHBIM BO30YAUTEINIEM III0JOBOH
THWIY SABisieTcs Zythia versoniana Sacc. (Puc. 4).
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Tab6muna 1. Buoosoti cocmas u cmpykmypa 0OMUHUposanusi 603oyoumeneti 60je3Hell 8 MOL0ObIX NIOOOHOCIUUX
HACANCOeHUsIX 2panama 6 3anadHou yacmu Azepbaitioxcana, mapupymuoie oociedosanus, 2018-2020 ee.

No Bonesnp Bo30yaurens 60ne3Hu YacToTa BCTpEYaeMOCTH
1 3uTHO3HAs II0A0BAasi THUIIb Zythia versoniana Sacc. +++
2 | AHTpakHO3 WM Mapiia ioaoB rpanata | Sphaceloma punicae Bitank. et Jenk. +++
3 Acneprusuie3Has IJ10J0Bas THUIb Aspergillus niger Van Tieghem. ++
4 ATBTEpHAPHO3 WIN YepHas THUIb Alternaria sp. +
5 [Tenunmuies Wi 3eyeHas IIeceHb Penicillium sp. ++
6 Borpurtnos unu cepast rHIWIb Botrytis cinerea Pers. ++
7 DoMo3 WM pak Phoma punicae Tassi. +
8 Lepxocnopos Cercospora lythracearum Heald. et Wolf. +
9 durodhTOpo3 MK cTediIeBas THIUIb Phythophthora sp. +
10 Maxpodomo3 Macrophoma granati Berl. et Vogl. +
11 Hemarocnopos Nematospora coryli Pegl. +
12 BakrepranbHas ISITHUCTOCTD Xanthomonas punicae Hing. et Sing. -
IIpumeuanue: +++-oueHb 4acTo; ++-4acTo; +-peaKo; £-0ueHb PeIKo; -He BCTPEUaeTCs

Takum oOpazoM, Mo pe3yibTaTaM 3-X JIETHETO
(UTONATONOTMYECKOTO  MOHHMTOPHHIA  yCTaHOBJICHO,
YTO AOMHHHUPYIOIIAS POJNb MO YacTOTE BCTPEUAEMOCTH
B MOJIOJBIX TUIOJOHOCSAIIMX HACAXKICHUSAX TpaHaTa
MPUHAUICKUT BO3OYIUTENAM aHTPaKHO3a WJIM TAapIld
10710B rpaHara (Sphaceloma punicae Bitank. et Jenk.) u
3utno3a (Zythia versoniana Sacc.).

3utno3Has MIo0Bast THWIL (Zythia versoniana Sacc.)
BechMa BpeJOHOCHOe 3a0oneBaHue rpaHara. Berpeuaercs
IOYTH BO BCEX paiiOHaX BO3JC/IBIBAHUS KYJIBTYPBI, TIOpa-
JKasl [IBETKH, TUIOJIbI, TUTOIOHOXKH, JIUCThS, BETBH, CTBOJ U
KOPHEBYIO LICHKY.

|

Pucynoxk 4. 3umuoz nnoooe epanama

&

Tabauua 2. 3abonesanus, nabrrwooaemvle 8 epanamosvix cadax Inoaca-Kazaxckoii eeoepaghuneckoil 30Hbl
(3anaduas wacmov Azepbatioxcana)

Ne| Ha3zBanus Oonesneii | HasBanue Bo30ynurens 3apa)keHHbIE OpPraHbl Habronaemble Mecsiipl
VI | VIIVIN| IX | X
1 | 3urnosnas wionoBas | Zythia versoniana Sacc. ILnoapl, 10 JOHOXKKH, + | + + + | +
THHJIb IIBETKH, JINCThsI, BETBH,
CTBOJI, KOPHEBasl NIeHKa
2 | AHTpakHO3 wiu napma | Sphaceloma punicae | JIuctbs, 4epemku, moderu, | + | + - + | +
IJI0JIOB TpaHaTa Bitank. et Jenk. 3eJIEHbIE TUI0AA
3 AcneprusuiezHas Aspergillus niger Van JIuctes, mnoast + |+ | + |+ |+
IUI010BAasi THHIIb Tieghem.
4 Domo3 uiIH pax Phoma punicae Tassi. | Kopa mramba m 60koBeIX | + | + | + | + | +
BETBEN
5 AnbpTepHApHO3 WIN Alternaria sp. ITnonst - - - + | +
YepHasi THHJIb
6 Hepxocmopos Cercospora Iythracea- Jluctes, mnoast + |+ | + | + |+
rum Heald. et Wolf.
7 durodhTopos wiu Phythophthora sp. Kopuesas mieiika, crebens | + | + | + | + | +
cTebJieBast THUIb

C 1enpio BBISIBIEHUS! PACIIPOCTPAHEHHOCTH 3TOTO 3a00JIEBaHUS B 3alagHBIX palioHaX pecIyOInKH
HaAMH TIPOBOJMJIMCh MaplipyTHble oOcnenoBanust B ['epanOorickom, Illamkupckom u Kazaxckom
paiionax (Ta0:. 3).
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Tab6muna 3. PacnpocmpanenHocms 3umuo3HoU Ni100060U SHUNU 8 2DAHAMOBBIX CA0AX 3anAOHOU Yacmu
(I snooca-Kaszaxckas eeoepaghuueckas 3ona) Azepbauocana (2019 200)

OcMOTpeHHbBIS 3UTHO3HAS IUIOI0BAs THUJIIB, %0
Ne Paiionsl KonnuectBo o6cneqoBannbix | [lomans,
Pacnpoctpanenue | IHTEHCUBHOCTD
KycToB (B udpax) (ra)

1 I'epan6oii 2250 21 49,4 30,1
2 [Tamkup 1280 14 48,7 28,1
3 Kazax 1246 13 44,1 20,4
Utoro u cpenHss ueHa 4776 48 47,4 26,2

U3 tabnuuel 3 BUIHO, YTO 3UTHO3HAS TJIO0BAst BCTPEYaeTCs BO BCEX 00CIeJOBAHHBIX paliOHAX U B
JIOBOJIBHO CHJIbHOU cTernienu. Tak, 2019 romy pacnpocTpaHeHue I10J0BOM THUIIH 110 palioHaM Kojie0a-
jochk ot 44,1 no 49,4%.

3apa)KeHHBbIEC [[BETKH MTOKPBIBAIOTCSI KOPUYHEBBIMU MM TEMHO-KOPUYHEBBIMHU MSATHAMH U B OOJIb-
HIMHCTBE CITy4acB OMaJaroT.

3a0oneBaHue 10712 Yalle HAYWHACTCS C YalleYKH TOSBICHHEM KOPHYHEBBIX MATEH, KOTOPBIE, pa3-
pacrasich, IepexoIsT Ha OCTallbHBIE YacTH mioaa. Ha 3arHuBIei TkaHn 00pa3yoTcsi MHOTOUHCIICHHBIC
P’KaBO-KOPHYHEBBIE TOYKU-ITUKHUIBI TaToreHa. [lopaskeHHbIe MOJIO/IBIE IJIOMIBI OMAIAloT, a Oonee cTa-
pble MyMHQUIUPYIOTCS H MOTYT MIPOIOJDKUTENFHOE BPEMSI BUCETh Ha JIEPEBbSIX.

Ha mnomoHoXKe BO3HUKAIOT KOPUYHEBBIE ISTHA, MPHOOPETAIOIINE CO BPEMEHEM PiKaBO-KOPHYHE-
BbI 11BeT. OTCIONA 3UTHO3HAS TUIOJI0BAs THHJIb IEPEXOJNT BETBHU, BBI3bIBAs X YCHIXaHHE.

Ha 1ucThAX MOSIBISIOTCS CPABHUTENBLHO KPYITHBIE KOPHYHEBOTO LIBETA IMSATHA, YCESHHBIE PKaBO-KO-
PUYHEBBIMH TOYKAMH, YTO IIPUBOJUT K OKENTECHHIO U MPEKAEBPEMEHHOMY OIaICHHIO.

[opaxxeHHasi KOpa U MOBEPXHOCTHBIC CJIOM JPEBECHHBI CTBOJA U KOPHEBOW IIECHKH MPHOOpETAIOT
PaBO-KOPUYHEBBIN LIBET U 3arHUBAIOT. B JajibHENIIEM KOpa PACTPECKUBAETCS, IIEIYIINUTCS, HO HE OT-
crnauBaercsi. Y OONBbHBIX JEPEBBEB JIUCTHSI IIOCTETIEHHO KETEIOT U OMaAaloT, 3aTeM YCBIXaIOT OTIIEIb-
HBIE BETBU U JlayKe BCE IEPEBO.

Bo30ynuTens 0osie3Hn HecoBepIIeHHBIH rpul Zythia versoniana Sacc. u3 nopsjka Sphaeropsidales.
B 11abopaTtopHBIX YCIOBUIX MPOBOAMIIM BBIZICTICHUE B UUCTYIO KYIBTYpYy BO3OYyIUTENS OONE3HH, H3yda-
Csl POCT W pa3BUTHE IpuOOB B yamikax [lerpu npu temmeparypax 10,15,20,25,30 u 350C. OmnsbIthI 3a-
KJIaJIbIBAIMCH B TPEXKPATHOH MOBTOPHOCTH. YUET BEJCS €XKEJHEBHO, OTMEUAIIUCH JlaTa 00pa30BaHUs
MUIIEIHS U €T0 LIBET, HapacTaHue M0 JUaMETPy, a TAKXKe JaTa MOsSBICHUS IUI0OOHOIICHHUS U N3MEHEHNE
1BeTa cyocrpara. Kpome Toro, u3ydainchk pocT u pasBuTHe rpuba Zythia versoniana Sacc. Ha pa3iud-
HBIX MIUTATEeNbHBIX Cpeax MpH MocTosHHOU Temmeparype (250C).

Ero rpubHMIa pacnonaraercs B TKaHIX PacTeHUH o MekKiIeTouHnkaMm. CriopooOpa3oBaHue Mpea-
CTaBJICHO NHKHHJIAMU C MUKHOCTOpamMH. [IMKHUABI TECHOCKYYEHHBIE, IOTPYKEHHO-BBICTYIAIOIINE,
IIapoOBUIHEIC, TOUTH 0€3 yCThHIIA, KpacHOBaThie, B quameTpe 190-316 MM, cocTosmue U3 ICeBomna-
PEHXMMAaTHYECKOH, CHAPYXH OJIMBKOBOW, BHYTPH KpacHOBaTol TKaHH. KOHMAMEHOCIHI MaTouKOBU-
HBIE, COOpaHbl B IMy4kH, pazmMepoM 18-20x1,5 mxm. [TukHOCTIOPBI BEpeTeHOBUIHBIE, OECIIBETHBIE, pa3-
MepoM 18-20x2-4 MKM.

PacnipoctpaHstoTes ¢ KarisiMu I0XK/As B [IOTOKaMH Bo3ayxa. [IpopacTaloT MUKHOCTIOPHI B KaneabKax
Biaru npu temmeparype 12,5-350C (ontumym 24-250C).

HcTtounrkoM HHGEKIUH SBISIOTCS MyMH(DUIIUPOBaHHBIE TUIO/IbI, OTIABIINE JTUCThS U 3aBS3b, & TAKKE
MOPa)KCHHBIE ICPEBbSI.

Takum 00pazoM, mepBoe TOSBICHHE 3UTHO3a OKHIAETCS B TIEPBOM MM BO BTOPOM JeKaje HIOHS,
MaKCHMAaJIbHOE Pa3BUTHSI JOCTUTAET B OKTSAOPE.

3WTHO3HAs TUIONIOBasi THHJIb TPaHaTa HAHOCHT OIIYTHMBbIE YOBITKH MPOU3BOJCTBY: CHH)KAET TOBap-
HYIO IICHHOCTb IIJIO/IOB, IPUBOJMT K OOJBIINM MOTEPSIM ypoxast. [lopakeHHbIe 106l TPaHaTa He Mpu-
TOIIHBI K TPAHCTIOPTUPOBKE Ha OOJIBIINE PACCTOSIHUSA. FIX MOXKHO yHOTpeOIsITh Ha MECTE WIIN TIEPEBO3-
UTh Ha OIMKalIIMe KOHCEPBHBIE 3aBOJIBI AN iepepaboTku. C 1eNblo yCTaHOBICHUS BIUSHUS O0JIE3HU
Ha KaueCTBEHHbIC MOKa3aTe IUI0JI0B, HAMH IPOBOIWINCH CIIEHUANILHBIC OMBITHI: U3yYalich HEKOTO-
pbI€ KaueCcTBEHHbBIE NoKa3arenu mioaoB (Tao:m. 4).
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Tab6muna 4. Brusinue 3umuo3Hol ni000601 SHUNU HA COOePHCAHUE MOHOCAXAPOS,
oUCAxXapos u KUCTOMHOCIU 6 NIL0OAX

Ne BapuaHTsI OIIBITOB Konngectro Konngecto Kucnornocts, %
MOHOCAaxapoB, % Jucaxapos, %
1 [Tnoxsr mopaxennsie | 6ammom 6 5,1 3,7
2 ITnoxe1 mopaxenusie 11 6ammom 5,8 5,4 4.0
3 [Tnoxe1 mopaxennsie 111 6ammom 52 4,8 4,1
4 HenopaxeHHble m1056! (KOHTPOJIB) 6,7 6,8 3,6

Kak BumHO W3 TaOMUIBI 4, B IOPAXKECHHBIX IUIOAX CHIDKACTCS KOJMYECTBO MOHO W JTUCAXapoB,
MOBBIIIACTCS KUCIOTHOCTh. JTOT MPOIECC KOPPETUPYET C MHTCHCHBHOCTBIO Pa3BUTHS OOJIE3HU.

Ha ceromnsuiHuil eHh HHTETPUPOBAHHOCTD 3aIUTH PACTCHUI COCTOHMT B HAYYHO-O0OOCHOBaHHOM
MPUMEHEHUH B 3aBUCHMOCTH OT KOHKPETHOW arpodKOJIOTHYECKONW M (PUTOCAHHTAPHOW OOCTAHOBKU
COYETaHMsT 4YEThIPEX OCHOBHBIX METOJOB YIPABJICHUS YHUCICHHOCTHIO BPEIHBIX OPraHU3MOB B
arporeHo3ax HWMMYHOTEHETHYECKOTO, arpoTeXHWYECKOrO, XHUMHUYECKOTO W OHMOJOTHYECKOro.
Okostoruyeckas 0€30MacHOCTh TEXHOJIOTHH TpeyCMaTPUBAET MPUMEHEHNE 3allIUTHBIX MEPOTIPUSITHH,
HE TOJBKO HE HAHOCSIIUX BpPEJ YENOBEKY M OKPYXKAMOIIEH cpele, HO M BBITOIHSIONUX POIb
MPUPOAOOXPAHHBIX (PAKTOPOB (MOBBILICHUE MJIOAOPOJIUS TOYBbI, COXPAHEHUE MOJIE3HON MUKPOQIIOPHL,
sHTOoMO(ayHbI, puTodayHBI, yIYIIICHAE CPEIbI OOUTaHH ). DKOHOMHUIECKasi 000CHOBAHHOCTH CICTEMBI
onpenensgeTcs ee 3PPeKTUBHOCTRIO U oKynaemMocThio (CitoBios, P. 1. 2008; Mupenkog, 10. A. 2008).

XUMHWYECKH METOJ B HACTOSIIEE BPEeMs SBISICTCS OJJHUM W3 BaXKHBIX MEpOIPHATHI B O0prbe ¢
BpEeIUTEISIMHA, OOJNIE3HSIMH W COPHSKAMH IUIONOBBIX M STOMHBIX KYIbTYp, TaK KaK MMEET HEKOTOpOe
MIPEUMYIIECTBa Tepea APYTUMH METOJaMH. OTOT METOX OCOO0eHHO A(DQPEKTHBEH TPH MaCCOBOM
pacnpocTpaHeHUH BPEHBIX OPraHU3MOB Ha OOJIBIIIUX IJIOMIAISIX , OKa3bIBaeT ObICTpoe NeiicTBre. OTHAKO
HUMeeT PsJl HEeIOCTATKOB: OMACHOCTD 3arpsi3HEHUsS] OKPYXKAIOUICH CPe/ibl U PACTUTEIBLHOMN MPOTYKITHH.
IMo sromMy XHWMH4YecKas 3allUTa JOJDKHA COMPOBOXKAATHCS CTPOTMM CaHHUTAPHO-TMTHCHUYECKUM
koHTposieM. OOpabOTKH pacTEHUHA MECTUIMIAMH JJOJDKHBI TIPOBOIUTHCS B COOTBETCTBHH C PErTIaMEHTOM
WX TIPUMEHEHHS C YYETOM (PUTOCAHUTAPHOTO COCTOSHHUSI TUIOJIOBBIX M SITOJHBIX KYJIBTYp (3axaphlues,
B. B. 2019; 3unuenko, B. A.2012; ®enopenko, B. ®. 2018).

[MonyyaTh BBICOKHE ypOKaW B cajy, UMEThb 3J0POBBIC JIEPEBbSl U KYCTAPHUKH MOXKHO TOJBKO
MIPH YCJIOBUM MPABUIBHOTO U CBOCBPEMEHHOTO TIPOBEJICHHST KOMIUIEKCa Mep IO 3aIUTe OT BPEIHBIX
opranu3moB (Tabu. 5).

Tabauua 5. @yueuyuds: npumernsemvie NPOMUE 3UMUO3HOL NIOO0BOU CHUNU
(I'epanbotickuii pation, epanamosyiii cad, 2019 200)

Bronornueckas
3¢ HeKTHBHOCTD, %o
3UTHO3HAs TI0I0Bas THUJIb

Konuenrpauus

Ne Hazpanue npenapara JeicTBytoIee BeIecTBO o
npemnapara, %

AsoxkcutponuH 20,0%

: _ 0,
1 Azoxifen-32,5%SC +Jindenoxonason 12,5% 0,05 26,3
2 Conazol-25%EK Judenorxonason 250 r/n 0,05 55,9
+
3 Selfat-53,5%VP Xnopun mexu 375 r +uned 0,4 60,0
160 r/xr
4 P-oxiride-50%VP Xnopokeua meau S00r/kr 0,3 40,9

KonTpons (6e3
XUMHUYECKOTO0 KOHTPOJIS)

Kak BUIHO U3 NaHHBIX TAOMUIBI 5, IPUMEHEHHE CHCTEMHBIX (DYHTUIIMJOB, TAKUX KaK a30KCU(EH,
KOHA30JI, WJIM MX YepeloBaHHWEe ¢ KOHTAKTHBIMH Tperaparamu (cenbdat, [1-okcupum) obecrmeunBaror
BBICOKYIO OMOIOTHYECKYT0 3PPEKTHBHOCTE B O0pHOE ¢ OCHOBHBIMH 00JIE3HSIMH rpaHara. Kak BHIHO U3
tabmumel 5, B 2019 rogy HamTydImmiA pe3yisTaT MPOTHB 3UTHO3HOM TII0Z0BO THHJIH ITOTYYEH B CIydae
0,4%-u61M cenbdarom. [Ipu aTOM, OGnosormdeckas a3 peKTHBHOCTS Tpemnapara coctasmio 60,0%.
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BbBIBO/IbI

Ha ocHoBe mnpoBeieHHBIX HaMU HCCIEIOBAHUI YCTaHOBIEHO, 4YTO TpHOHBIE 3a00JIeBaHHS,
pacrpocTpaHeHHble B AzepOaiikane, IPUIHHSIOT OONBINON yiiepd Haca)XIeHUSIM TpaHaTa.

B 3amanmHoii yacti AsepOaiipkana Ha rpaHare BbIsBieHBI 20 BHUIOB TPUOOB, MOPAKAOMIMX KOPHH,
CTBOJIBI, JIUCThSI, IIBETHI, TJIOABL. VI3 BBISBICHHBIX TPUOOB YaCTOTOM BCTPEYAEMOCTH U BPEIOHOCHOCTBHIO
BBIJICISIIOTCS TPUOBL: Zythia versoniana Sacc., Sphaceloma punicae Bitank. et Jenk. 3utnosHas miojoBas
THWIB (Zythia versoniana Sacc.) ¥ aHTPpaKHO3 WIIH apIiia IIoNoB rpaHara (Sphaceloma punicae Bitank. et
Jenk.) xapakrepu3syeTcst IIMPOKKUM PacIpoCTpaHEHUEM; YacTo MX pacipocTpanenue nocturaet 10 70-75%.

Bo30yaurens mnonoBoii ranim rpub Zythia versoniana Sacc. MpOHUKAET B TKAHU Yepe3 MEXaHUIECKU
MOBPEKACHHBIC MECTA; TIPU MOPaKEHUH MOJIOJIBIE TUIO/IBI OTIAJal0T, CO3PEBAIOIINE MYMHU(DHIIUPYETCSI.
[NopaxkatoTcs U LBETHI, OHU ycbIXatoT. MHKyOalmoHHBIH iepro 60JIe3HU He IpeBbIIaeT 1-3 qHsl.

[lepBoe mosiBieHue OOJIE3HN OTMEUEHO B MIOJIE WK B MEPBOM MOJOBHUHE aBrycTa, MAKCUMaJIbHOTO
Pa3BUTHS IOCTUTAET B HAYaJIe OKTSOPSI.

YcraHOBNEHBI KapAMHAIBHBIE TEMIIEpaTypbl 1 pH nuTatenbHOM cpelbl A pa3BUTHS BO30YAUTEIS
00JIe3HH, a TAKXKE €ro BPEAOHOCHOCTD; BBISIBIICHBI CPABHUTENILHO YCTOHUMBBIC COpTa rpaHara.

B 6opbOe ¢ Oone3HsiMM TpaHaTa 3HAYUTENFHBI KaK CAHUTAPHO-TUTHCHUYECKUE, arPOTEXHIUUECKHE,
TaK ¥ XHMUYECKUE MEPOTIPUSTHSI.

3amuTa HacaXKACHUH TpaHaTa oT 0oJe3HEel MOXKET YCIICHIHON TOJILKO MPU PETYJISPHOM IPOBEJICHUT
CUCTEMBbl MPO(UIAKTUYECKUX M HCTPEOUTENBHBIX MEPONpPUATHA B MHUTOMHHUKE, B MOJIOJIOM U
TUIOJIOHOCSIIEM Cay.

Co3nanuie U paifoHUPOBaHKUE BBICOKOYCTOWYMBBIX K OOJIC3HSIM COPTOB I'paHara;

Pasmemenne muTOMHUKOB Ha yaanenun He MeHee 500 M OT B3pOCIIBIX HACAKICHUH TpaHaTa, Ha Io-
YBaX, HE 3apaKCHHBIX BO30YIUTEIIIMU OOJIC3HEH;

Ocy1ecTBiIeHHE B TUTOMHHUKAX arpOTEXHHYECKIX MEPOTIPUSTHH MO CO3/IaHUIO 3A0POBOT0 MOCaI04-
HOTO MaTepHaia, BKIIOUAIoIIUX: COOM0ICHHE PUHSITOTO AJIsl JaHHOH 30HBI CeBO0OOpOTA, IPEHAXK TO-
YBBI, IOCA/IKYy HETTOPKECHHBIMU YePEHKaMH, CBOCBPEMEHHBIC U PETYIISIPHBIC TTOJIUBBI B YCIOBUSIX OpPO-
HIeHusl, BHeceHue (oCPOPHBIX U KATHMHHBIX yIoOpeHuil, cucTeMaTH4ecKyto 00ph0y ¢ COpHSKaMHU H Ap.;

JleueHue paKkoBBIX PaH M MECT MPOSIBICHUS 3UTHO32 XUMHKO-XUPYPTHYECKUM METOIOM;

3amuTHBIC ONPBICKUBAHUS MOJIOIBIX M TUIOAOHOCSIMX cafoB rpaHara 1%-Hol OOpHOCKON >KHUAKO-
CTBI0, a30KCU(ECHOM, KOHA30JIOM HJIH APYTUMH UX 3aMEHHUTEIISIMH: TIEPBOE — JI0 PACITyCKaHHs MOo4eK (Io-
clie 00pe3KH M OYUCTKHU CTBOJIOB M CKEJIETHBIX BETOK OT OTCTABIIEH KOPBI, MXOB H JIMILIAHHUKOB); BTOpOE-
HOCJIe OMajieHust IEPBBIX JIETIECTKOB; TpeThe-uepe3 20 AHel mocie BToporo; YeTBEPTOe-TPH JOCTHKEHUN
IUIOIaMK KPYTTHBIX Pa3MepOB; MSTOe-(B cliydae HE0OX0AUMOCTH) — uepe3 15-20 aHeit mocie 4eTBepToro.

BUBJIUOTPAOUYECKHUI CIIMCOK

1. HUSEYNOVA, L.A. (2018). Nar bitkisinin asas xastoliklori vo onlarla miibarizo tadbirlor [The main diseases of
pomegranate and measures to combat them]/AMEA-nin Gonca bélmasinin Xobarlor macmuasi No. 3, pp. 118-122 s.

2. KAHRAMANOGLU, I., USANMAZ, S. (2005). Nar yetistiriciligi. [Pomegranate cultivation]. Kibris, 42 s.

3. METIN A., SAHIN A., CANIHOS E., OZTURK N. (2012). Nar yetistiriciligi. [Pomegranate cultivation].
Ankara, 35 s.

4. SAHIN, A. (2013). Nar yetistiriciligi.[Pomegranate cultivation]. Bat1 Akdeniz Tarimsal Arastirma Enstitiisii,
Antalya, 15 s.

5. OZGUVEN, A., YILMAZ, C., YILMAZ, M., IMRAN, B., DIKKAYA, Y. (2015). Nar yetistiriciligi.
[Pomegranate cultivation]. Kibris,42 s.

6. HULYA P, OZTURK, N. (2008). Nar hastalik ve zararlilar1. [Pomegranate diseases and pests]. Ankara, 37 s.

7. KYJIbBKOB, O.I1. (1983). Kynbrypa rpanara B Y30ekucrane. [Pomegranate culture in Uzbekistan].-TamkeHT:
®AH, 5 c.

8. T'PEKOB, C.I1. (2002). CybTponuyeckue B cpeauux mmmporax. [Subtropical in mid-latitudes].-J{onerk: N3na-
Bo ACT-Crainkep, 41 c.

9. YYMAKOB, A.E., MUHKEBHY, N.N., BJIACOB, 10.1., TABPUJIOBA, E.A. (1974). OcHOBHBIE METOIBI
¢duTonaronornyeckux uccienosanuii. [The main methods of phytopathological research]. M.: Kooc, 75 c.

10. IOCIIEXOB, b.A. (1985). Meronuka nosneBoro onbita. [Field experiment technique]. M.: Arponpomuszart, 122 c.

11. MUHKEBUY, N.N. (1974). MeToauka BBISBICHUS U yueTa O0JIe3HEH UIO0BBIX U ATOIHBIX KyIbTyp. [Meth-
odology for identifying and recording diseases of fruit and berry crops]. M.: Kosnoc, 28 c.



®apman T'VIIHEB, Jlana T'YCEHHOBA. CoBpemenHble (yHIHIMIB! U1 MHTErPHPOBAHHBIX CHCTEM 3allUThI IPAHATOBBIX KyCTOB OT... (50-58)

58 Stiinta agricola, nr. 2 (2020)

12. MUHKEBUHY, 1. U. (1971). MeToauka BhIsIBICHHS U y4deTa 0oJie3He# I1010BbIX KyIbTyp. [Methodology for
identifying and recording diseases of fruit crops]. M.: Hayka, 37 c.

13. IbSIKOB, 10. T. (2012). dyHnnamentansHas ¢puronarosiorus. [Fundamental phytopathology]. M.: Kpacaun, 129 c.

14. BUJIAM, B. 1. (1982). MeTos! dKCriepuMeHTanbHOM Mukomnorui. [Experimental mycology methods]. Kues:
HayxoBo nymka, 103 c.

15. XOXPSKOB, M. K. (1976). Meroauyeckue yka3aHus 110 SKCIIEPUMEHTAIbHOMY U3Y4YEHHIO (PUTONATOr€HHBIX
rpuboB. [Guidelines for the experimental study of phytopathogenic fungi]. JI.: Komoc, 72 c.

16. BUJIAH, B. 1. (1986). OckoBsI 061ieii muxonornu. [Fundamentals of General Mycology]. Kues: Buia mixona, 111 c.

17.TAPUBOBA, JI. B., JEKOMILIEBA, C. H. (2005). OcHoBbI MHKOJIOTHH: MOP(OJIOTHS 1 CHCTEMAaTUKa rPUOOB
U rpubonono6HbIX oprann3mMoB. [Fundamentals of mycology: Morphology and taxonomy of fungi and fungi-
like organisms]. M.: ToBapumiecTBo Hayunbix n3ganuit KMK, 204 c.

18. XOXPSKOB, M. K. u ap. (2003). Onpexnenurenp Oonesneii pacrenuit. [Identifier of plant diseases]. M.:
JIAHB, 505 c.

19. MUJOIJIMYKO, H. M. (1977). I'pubbl-niapasuthl KyabTypHBIX pacteHuid. [Fungi are parasites of cultured
plants]. Kues: HaykoBo nymka, 124 c.

20. YEPEMUCHHOB, H. A., HETPYLIKUH, C. ®., JIELLIKOBLIEBA, U. 1. (1970). [pu6bl u rpuGHble GonesHu
nepeBbeB U KyctapHukoB. [Fungi and fungal diseases of trees and shrubs]. M.: JlecHast npomblnuieHHOCTS, 250 c.

21. KAJIKOXKHBII, 1O. B. (1988). Bosesnu cyOTpONMYecK X 1 TPOIMYECKHX IIOA0BBIX KyJITYp i 60pb0a ¢ HUMH.
[Diseases of subtropical and tropical fruit crops and their control]. Kues: Ykpaunckas CenbCKoXo3siicTBeHHON
Axkanemuu, yactsb 1, 27 c.

22.3AXAPBIYEB, B.B. (2019). I'puos! u pynrunuasl. [Mushrooms and fungicides]. M.: JJAHbD, 59 c.

23.CJIOBIIOB, P. 1., BOPUCOBA, T. I'., TOJIEHEBA, JI. M. (2008). IIpuHIumnsi, METOABI U TEXHOJIOTHU
UHTErPUPOBAHHOM 3amuThl pactenuid. [Principles, methods and technologies of integrated plant protection].
Mocksa: U3a-8o PI'AY, 53 c.

24, MUPEHKORB, 10. A. u ap. (2008). MurerpupoBanHas 3amuTa pactenuil. [Integrated crop protection].MuHCK:
UBILI Mundwuna, 48 c.

25.3MHYEHKO, B. A. (2012). Xumpueckas 3aIluTa pPacTeHUIH: CPEACTBA, TEXHOJNOTUS M 3KOHOMHYECKas
6e3omacHoctb. [Chemical plant protection: means, technology and economic safety]. Mocksa: Kosoc,109 c.

26. ®EJIOPEHKO, B. ®., MUIITYPOB, H. I1., KOHOBAJIEHKO, JI. 0. (2018). CoBpeMeHHbIE TEXHOJIOTHU
MPOU3BOJICTBA MECTUIIM/IOB U arpOXUMUKATOB OMOJIOrHYECKOro mpoucxoxkaeHus. [Modern technologies for the
production of pesticides and agrochemicals of biological origin]. Mocksa: ®T'BHY Pocundopmaroporex, 104 c.

CBEJEHUSA Ob ABTOPAX

I'YJIMEB ®apman

JIOKTOP CEIbCKOXO03IHCTBEHHBIX Hayk, npodeccop, Jlenkopanckuii Pernonansueiii Hayunsiit Lientp HAHA,
AszepOaiimkan

E-mail: prof.fquliyev@mail.ru

I'VCEHHOBA Jlana

JnoktopanT, MHctuTyT 3ammrel pactenuid U TexHudeckux KyiabTyp PecnyOiuku AsepOaiimkan, r. I'siHka,
AszepOaiimkan

E-mail: fitopatolog.Lale@mail.ru

Data prezentarii articolului: 17.10.2020
Data acceptarii articolului: 12.12.2020



Stiinta agricola, nr. 2 (2020) (59-72) 59

DOI: 10.5281/zenodo.4320984
YIK: 633.34:581.557:632.95:581.132

O®U3SNONTOIMMYECKUE ACINEKTbI OTBETA
COEBO-PU3OBUAIIBHOIO CUMBUO3A
HA OEUCTBUE ®YHIrMUMOOB CTAHOAK TOMN N ®EBEP
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Abstract. The article presents the results of the investigates of physiological aspects of the response of soybean-
rhizobium symbiosis (the formation of the symbiotic apparatus and its functional activity, the level and ratio of photo-
synthetic pigments — chlorophyll and carotenoids in the leaves of plants, the development and productivity of soybean
plants) to the seed treatment with fungicides on the day of sowing were studied in pot experiments with soil culture.
Methods. Physiological, biochemical, microbiological. Results. It was shown that seed treatment of early-ripening
varieties of soybean Almaz with the fungicides Standak Top and Fever on the day of sowing, followed by seed ino-
culation with nodule bacteria strain 634b significantly inhibited the functioning of the symbiotic apparatus during
the budding phase (by 55 and 62%) and full flowering (by 46 and 51%). The realization of the nodulation ability of
the microsymbiont remained stable, since the difference in the number and mass of nodules on the plant, the mass of
1 nodule as well as the sensitivity of plants to inoculation (nodulation scale) did not significantly differ against the
control (without fungicides) except for the initial phase of symbiosis formation. Under the action of fungicides, an
imbalance in the synthesis of green photosynthetic pigments and carotenoids as well as their ratio in the first half of
soybean vegetation were established, while these were almost equalized to the level of control plants during the full
flowering stage and treated plants had a slightly reduced chlorophyll a content (by 15 and 7%), chlorophyll 5 (by 10
and 4%) and carotenoids (by 11 and 8%). Compared with Standak Top, Fever had a less toxic effect, and during the
developmental stage of three true leaves, it even caused an activating effect on the photosynthetic apparatus of plants:
the level of chlorophyll a and carotenoids significantly (5 and 18%, respectively) exceeded the control values. Such
changes in the symbiotic and photosynthetic apparatus of soybean plants can be considered as components of the
adaptation of soybean-rhizobium symbiosis to the treatment with fungicides and maintenance of proper development
of plants in such conditions (positive changes were found in the vegetative mass and growth indicators in the range of
5-21% and 16-39% using Standak Top and Fever, respectively) with stable realization of their productive potential
(seed yield at the control level). Conclusions. The physiological aspects of the response of soybean-rhizobium sym-
biosis to the effect of anthropogenic factor that we have established indicate the possibility of using the fungicides
Standak Top and Fever (1.5 and 0.3 1/ ton of seeds, respectively) for pre-sowing treatment of soybean seeds on the
day of sowing, followed by its rhizobia bacterization.

Key words: Soybean-rhizobium symbiosis; Fungicides; Nodulation; Nitrogen fixation; Chlorophylls; Carote-
noids; Yield.

Pedepar. B craThe M3NOXKEHBI pPE3yIbTaThl HCCICIOBAHUS (PU3MOTIOTMYECKHX AacIEKTOB OTBETA COEBO-
pu3obHnansHOrO cuMOno3a (popMupoBaHre CHMOMOTHYECKOTO ammapara U ero (PyHKIIMOHATBFHONW aKTHBHOCTH,
YPOBHSI I COOTHOIICHUS! (POTOCHHTETUYECKUX IMMIMEHTOB XJIOpOo(MIIa U KapOTHHOHMJIOB B JHCTHSIX PAaCTECHHH,
Pa3BUTHA ¥ MPOAYKTUBHOCTH COM) Ha QoHE 00paboTKM ceMsH (YHTHIUAAMU B JCHb IIOCEBA B BEr€TAI[IOHHBIX
YCIOBHAX C TIOYBEHHOW KyJbTypoil. Metoabl. @usnonorndeckne, OMOXUMHYCCKHE, MHKPOOHOIOTHYECCKHE.
Pe3ynbTaThl. YCcTaHOBIIEHO, YTO 00paboTKa CEMSIH COM paHHecHenoro copra Ainmas ¢pyarumugamu Ctangak Tom
u @eBep B IeHB IMOCEBA C MOCTEIYIONIEH HHOKYIAINEH KiTyOeHPKOBBIMH OaKTEPHAMH ITaMM 6430 CyIecTBeHHO
yraetasno (QyHKIMOHHPOBAaHNWE CUMOMOTHYECKOro ammapaTa B (asbl OyToHu3zanun (Ha 55 u 62%) u MaccoBoro
uBeteHus (Ha 46 u 51%). Peannsanus HOAYIAMOHHONW CIIOCOOHOCTH MUKPOCUMOMOHTA OCTaBaJIaCh CTaOMITBHOM,
MIOCKOJIbKY pa3HHMIIA B KOJMYECTBE M Macce KIIyOEHbKOB Ha PacTeHUH, Macce | KIyOeHbKa U YyBCTBUTEIBHOCTH
pacTeHuil K MHOKYJISAINH (IIKajla HOAYJALNH) TOCTOBEPHO HE OTIMYAIHNCH OT KOHTpous (6e3 pyHrummmon) 3a
HCKITIOYEHUEM HadalbHOHM (a3el oOpa3oBaHus cumbuosa. [Ipu nmeiicTBun (hyHTHIMIOB YCTaHOBIIEH AMCOaTaHC
B CHHTE3€ 3€JICHBIX (POTOCHHTETHYECKHX NMUTMEHTOB M KapOTHHOWOB, a TaK)K€ MX COOTHOIICHHS B IEPBYIO
MIOJIOBUHY BETETAL[MH COM, KOTOPBIA MPAaKTHUCCKH BBIPABHHUBAJICS 10 YPOBHS KOHTPOJBHBIX PACTEHUH B (hase
MacCOBOTO IIBETCHUS U XapaKTEPU30BAJICS HECKOJIBKO CHIDKEHHBIM coepkaHueM xiopodumna a (Ha 15 n 7%),
xsopodmia 6 (Ha 10 1 4%) u kaporuHonnos (Ha 11 u 8%). desep no cpaBHeHnto co Crannak TormoM okazan MeHee
TOKCHYHOE, a B (pa3e pa3BUTHA TPEX HACTOSIIMX JIMCTBEB — aKTUBHUpYIOIIee AeiicTBHE Ha (POTOCHHTETHUECKUI
anmnapaT pacTeHHUH: ypPOBEHb XJI0PO(HIIIa @ M KAPOTHHONUIOB TOCTOBEPHO (Ha 5 11 18% COOTBETCTBEHHO) MPEBBIIIIAN
KOHTPOJIbHBIE 3HAa4YeHUs. Takue M3MEHEHHS CHMOMOTHYECKOTO M (POTOCHHTETHUYECKOTO alapara COM MOTYT
paccMaTpuBaThCs KaKk COCTaBJIIOIINE alalTallid COEBO-PU300HAIIBHOTO CUMON03a K JCHCTBHIO (PyHTHIUAOB U
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HOJJIEP)KaHHs B TAKUX YCIOBHUSX MOJHOLIEHHOTO Pa3BUTHUS pacTeHHi (110 (POPMUPOBAHUIO BEre€TaTHBHOW MacChI
U POCTOBBIM IIOKA3aTENsIMU YCTAHOBIICHBI IOJIOKUTENbHBIE M3MeHeHHd B mpenenax 5-21% u 16-39% npu
ucnonb3oBanun Crannak Toma u deBepa COOTBETCTBEHHO) CO CTaOMJIBHOW peain3alueid X MpPOIyKTUBHOIO
noteHuuaina (ypokail ceMsH Ha YpPOBHE KOHTpOJs). BbIBoabI. YcTaHOBIEHHbIE HaMu (PU3HMOJIOIMYECKUE
acIeKThl OTBETa COEBO-PU300MAIBLHOrO cUMOMO3a Ha JEHCTBHE aHTPOIOI€HHOrO (paKkTopa CBUICTENILCTBYIOT O
BO3MOKHOCTHU npuMeHeHus GpyHrunuaoB Crannak Ton u @esep (1,5 n 0,3 11/ TOHHY CeMsIH COOTBETCTBEHHO) /IS
IPEANOCEBHOIO NPOTPABINBAHUS CEMSIH COU B JICHb I10CEBA C TOCIEYyIoUIe ero 0aKTepu3aleil pu3o0ousaMu.

Kuarouesbie ciioBa: CoeBo-pr300uanbHblii cuM0Ono3; @ynruunst; Hogymsamust; Asotdukcarnms; Xnopoduiusl,
Kaporunounsr; Ypoxait.

BBEJAEHUE

[IpoTpaBnuBanue ceMsiH COU — TEXHOJIOTMYECKHI MPOLECC, KOTOPHIA obecneunBaeT ero ode3zapa-
YKUBaHUE TIepe]] TOCEBOM C 1IeTIbI0 yTHETEHHS pa3BUTHsI PUTOMATOTeHOB — BO30ynuTeseii Ooe3Hel pac-
tennit (Ceprienko, B. ta in. 2014; MoctoB sk, 1. Ta in. 2019). [IporpaBnuBanue ceMsiH 00ecreunBacT,
B YaCTHOCTH, €0 aKTUBHYIO BCXO)KECTh, B TOM YHCIIE, U 33 CYET MUHUMH3aLKH 3a00JeBaHui, 00yCIOB-
JICHHBIX HaJIn4reM (UTOMAaTOreHOB Ha ceMEHax Ha PaHHHUX 3Talax OHTOreHe3a, a TAKKe MOJHOLIEHHOE
pa3BuTHE pacTeHU B mocienyonme (aszbl BereTalyy, MOBIIICHNE UX CTPECCOYCTOHYMBOCTH U Ce-
MEHHOU NpoyKTuBHOCTH (Mukonaeschkuii, B. Ta in. 2016). Ha ceromHs cyIiecTByeT MUPOKUI CIIEKTP
XHUMUYECKHX CIOCOOOB 3alUThl PACTCHHH C OaKTePULUUAHBIM M (PyHTHLIUAHBIM ACHCTBHEM, KOTOPBIE
LIMPOKO MPUMEHSIOTCs B ipousBojicTBe cou (Lemynpko, O. Ta in. 2014). Ucnons3oBanue GpyHrunnaoB
JUISL IPOTPABIMBAHUS CEMSH JIOJDKHO OBITH COINIACOBAHO C €IIE OAHWM TEXHOJIOTHYECKUM MPHEMOM —
ero OakTepuzale, onpeaensomed GopMUPOBAaHHEM CUMOMOTHYECKUX CUCTEM M 00eCleurBaroei
0oJiee MOJIHYIO peain3alnio IpoyKTHBHOTO noteHrana pacrenuii (Kintschev, M. et al. 2014; Caenxo,
I u ap. 2018). cxons U3 3TOro, akTyaJbHBIM SIBISAETCS U3yUeHHE BOIIPOCA COBMECTUMOCTH UCTIONB3Y-
eMBIX (DYHTUIUIOB ¢ pu300HanbHbIMU HHOKYIIsIHTaMu (Caenko, I u np. 2018) ¢ nenbro pa3paboTku or-
TUMaJIbHBIX TEXHOJIOTUH IPH BRIpAIIMBaHUH COH. [Ipy 3TOM HEOOXOAMMO YUHUTHIBATb, C OJJHOI CTOPOHBI,
PEaKuIo YyBCTBUTEIHHOCTH OaKTepHid K QYHTUIMIY B YCIOBHAX YUCTOM KynbTyphl (Mishra, G. et al.
2013; Sxumenko, M. u ap. 2016; Bopo6eii, H. ta in. 2020), ¢ qpyroi#i — npu ¢opMUpoBaHUN CUMOUOTH-
yeckux cucteM ¢ pactenusimu (Bikrol, A. et al. 2005, Bo3nrok, C. ta in. 2015; Omenwuyk, C. Ta in. 2017;
Caenxo, I". u ap. 2018, MocToB’sK, 1. Ta in. 2018). 3BecTHO 0 CTUMYIHPYIOLIEM IEHCTBUY MpenapaTa
MakcuM Ha pocT pu300mii con mTaMMoB 648a, BM-85, CM-42 B ycnoBusix in vitro (kumenko, M. u
ap. 2016), Torga kak k pyHrunury ButaBakc kiyOeHbKOBbIE OaKTEpHH COM OKa3aJlCh TOCTaTOUYHO YyB-
creutenbHbiMU (Mishra, G. et al. 2013; Bosnmwok, C. ta iH. 2016). Beicokasi pe3uCTEeHTHOCTh PU300UiA
cou Moka3aHa 1 oTHocuTeNbHO pyHruimmaoB Makcum XL 035 FS u Axkanto [lmtoc, Torna kak benopan
OBLT TOKCHYHBIM MPAKTHUYECKH AJISI BCEX MCCIIEAYEMBIX IITaMMOB. [IpH 3TOM pe3UCTEHTHOCTD IITAMMOB
ObL1a HECKOJIBKO BBINIE K AekicTBHIO 1 HOpMBI beHopana mo cpaBHenuto ¢ 2 Hopmamu ¢yHrunuaa (Bo-
pobeii, H. ta in. 2020). B ycnoBusx in situ Ha ¢pone npumenenust pynrunugos Makcum Crap 025 FS,
Maxcum XL 035 FS, Jlamapaop 400 FS, Kunto [yo mponeccsl popmupoBanus 1 GyHKIHOHUPOBAHUS
CUMOUMOTHYECKUX CUCTEM COU CYyIleCTBeHHO u3MeHsumch (Bosuiok, C., Ta iH. 2015; Omenpuyk, C. Ta
iH. 2017), 9TO MPUBOJUIIO K YMCHBIICHUIO JIOJIM OHOJIOTMYECKOTO a30Ta B ypoxae CeMsiH cou. Tak,
o0paboTka cemsaH cou ¢pyHrununom Makcum Crap 025 FS He okasbiBasia BEIpaXKEHHOTO OTpPULATEIb-
HOTO JICWCTBUS Ha CHMOMOTHYECKHH armapar, MOCKOJIbKY OTMEUEHa JIMIIb HeraTUBHAsL TEHICHIIHS OT-
HOCHTEJILHO TIOKa3arenel pakTHueckod HUTPOTeHa3HOM aKTHBHOCTH KOPHEBBIX KIIyOSHBKOB, TOTAA KaK
Kunto lyo cymectBenHo yraeran (B 1,8 pa3a) ux QyHKIMOHAIBHYIO akTUBHOCTH (Bo3Hiok, C. Ta iH.
2015). Ycranosieno, uto ¢pynrunuasl Makcum XL 035 FS u Jlamapaop 400 FS B no3ax 1 u 2 HOpMBI yr-
HETaJH MPollecC HOMYISALUN COU MUKPOCUMONOHTOM (1uTamm 6340) Ha paHHUX dTanax GOpPMUPOBAHUS
CUMOMOTHYECKUX KIYOCHBKOB, a TaKKe UX (PYHKIMOHAJIBHYIO aKTHBHOCTD JI0 (ha3bl MacCOBOTO I[BETE-
HUs pacTeHuid. TOkCUYecKuit A3QQPEKT MpsMO 3aBUCEN OT JI03bI IpUMeHseMoro ¢pyHrunuaa. [penapar
Maxcum XL 035 FS Ob11 MeHee TOKCHYEH 0 CpaBHEHHUIO ¢ GyHTUIMI0oM JlamMapnop Kak OTHOCHUTEIHHO
(dopmupoBanus U PyHKIMOHUPOBAHUS CUMOMO03a, TaK M Pa3BUTHUS pACTEHUI COM Ha MPOTSHKEHUH Bere-
taiuu (Omenpuyk, C. ta iH. 2017).

OyHrUIUAB TPU Pa3HBIX COCcO0ax WX MPUMEHEHHUs (MPOTPaBIMBAHUE CEMSH, ONPHICKUBAHUE pac-
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TEHWH [0 BereTaluy) OKa3hIBAIOT CYIIECTBEHHOE BIUSHNE HA (YHKIIMOHUPOBAHUE (DOTOCHHTETUIECKOTO
anmapara pactenwuii (Petit, A. et al. 2012; Koiip, C. Ta in. 2018; Mocrtop’sik, . Ta in. 2018; [Tanuiie, A.
ta iH. 2019). doTocuHTETHYECKAsT AKTUBHOCTh PACTEHUI M UX MPOIYKTHBHOCTH B 3HAYUTEIBHOU CTere-
HU 00YCIIOBJIEHBI YPOBHEM (POTOCHHTETHYECKUX MUIMEHTOB XJIOPO(UIIOB U KAPOTUHOUIIOB B JIMCTHSIX
(Morgun, V. et al. 2019). [TurMeHTHBII KOMIUIEKC PaCTCHHUI MPOSBISIET BEICOKYIO CTETIEHb YyBCTBUTEIb-
HOCTH K ()aKTOpaM OKpY>Karollel Cpelibl, 4TO TO3BOJISIET OTHECTH €T0 K TEM KPUTEPHSIM, 10 KOTOPBIM MOXK-
HO OIIPE/IeNIATh YPOBEHD aJlalTalliyl PACTEHUH K IPUPOAHBIM M aHTPOIIOTEHHBIM CTPECCOBBIM (DaKTOpaM.
[Tpu sToMm 115t ipotiecca GporocuHTe3a OoJee BayKHBIM SIBISIETCS IMECHHO COOTHOIIIEHHE, a He a0COTI0THOE
coziepyKaHKe B JINCTBSIX PACTEHUH POTOCHHTETHIECKUX MUTMEHTOB (XJIOpodUILIa a K 6, CyMMapHOTO XJIO-
poduiia K KapOTHHOKUAAM), KOTOPOE MOXKET CBHUJIETENLCTBOBATh O HApyLIEHHH B (DYHKIIMOHWPOBAaHUU
CBETOCOOHMPAIOUINX KOMIUIEKCOB U PEaKIMOHHBIX EHTPOB (POTOCHHTE3UPYIOIINX CHCTEM.

HUcxons u3 aToro0, 11e7h paboThl COCTOSIIA B HCCIICAOBAHUN HEKOTOPBIX (PU3NOJIOTUYECKHX acleKTOB
OTBETa COCBO-PU300HAILHOTO cUMOM03a ((opMUpPOBaHHE CUMOMOTHYECKOTO armapara u ero pyHKIIHU-
OHAJIBHOW aKTUBHOCTH, YPOBHS 1 COOTHOIICHUS! ()OTOCHHTETUUECKUX MUTMEHTOB XJIOPOQUILIOB U Ka-
POTHHOMIOB B JIUCThSIX PACTEHUH, Pa3BUTHUS U POAYKTUBHOCTH COM) HA ()OHE MPOTPABIMBAHUS CEMSH
¢yurunmnamu Crannak Torn u deBep B ieHb MOCeBa.

MATEPHAJIBI 1 METO/bI

O0bexkToM uccnenoBaHus ObIIM COEBO-pU300HaNbHBIE CUMOHMO3bI, C(OPMUPOBAHHBIE PACTCHUSIMHU
cou (Glycine max L. Merr.) panHecnienoro copta Anmas ¢ Oakrepusmu Bradyrhizobium japonicum
6346 Ha QoHe mporpaBnuBanus ceMsH pyHrunugamu Crangak Ton u desep B 1eHb MoceBa.

Copr Anma3 moiryueH mMetonoM rudpunnsanuu coptoB benbibl 3/86-x u Fiskebv-840-5-3, cymie-
CTBEHHO TpeBbIIa (Ha 6—8 11/ra) ypoBeHb ypoxaiiHOCTH poauTesnbckux coproB. C 2007 r BHeceH B
peectp coptoB pacteHuid YkpauHsl, nateHT Ne 07105 (co6ctBenHuku — [lontaBckas rocynapcTBeHHAs
arpapHas akaznemus, buissckas JI.I). CopT 3epHOBOro THNa MpUMEHEHUs, paHHECTIEbIN (BereTamnu-
onnblit nepuon 100-105 mHeit), conepxxanue O6enka B cemenax — 38—39%, macna — 24-26% [3a http:/
www.semagro.com.ua/products/almaz-483.html].

KiryoennkoBbie 0akrepun Bradyrhizobium japonicum 63406 (KOMIEKIUS IITAMMOB CUMOUOTHYECKUX
1 acCOLMAaTUBHBIX a30THUKCUPYIOIINX MUKPOOPraHn3MoB MHCTUTYTa (DU3NONOTMU PaCTeHUH U TeHe-
Ty — UOPT" HAH Ykpaunnsr) Beipamupany npu 28°C Ha MaHHUTHO-JpoxokeBoM arape (r/m): K HPO,
—0,5; MgSO, x TH,0 - 0,4; NaCl - 0,1; mannur — 10,0; npoxokeBoit sxkcrpakt — 0,5; arap-arap — 16,0;
JucThuipoBaHHas Boja — 1 i1; pH 6,8—7,0 B Teuenne 10 cyTok, cMBIBaIM KylIbTYpY CTEPUIBHON BOAOH,
MepeMeIMBaIl 10 OJHOPOTHON CYCHEH3UU U ONPENEISIIN KOIMIECTBO KU3HECTIOCOOHBIX (KOJIOHHEO-
Opa3yIolmMX eqUHNL) OaKTepUil KITaCCHYeCKUM MUKPOOHOJIIOTHIECKAM METOJJOM CEPUIHBIX pa3BeIcHUI
1 BBICEBA HA MUTATEIBHYIO CPEAY C MOCIEAYIOIUM MMOACYeTOM KOoHuU. TuTp Oakrepuil B CycrieH3un
coctaistt 10® ki/mit.

O6pabotky cemsan ¢ynruumaamu Cranzak Tom u ®eBep mpoBOOWIM B JIeHb HOCEBA, HCIIOIb3YS
pexoMeHIoBaHHY 0 mpousBoautensamu o3y (1,5 u 0,3 1/t coorBercTBenHO0). Derep® 300 FS, TH —
($yHTUIUI KOHTAaKTHO-cucTeMHoro aericteus («Bayer Crop Science AG», ['epmaHusi) ¢ akTHBHBIM Be-
miectBoM npoTrokoHasol (300 r/m) u3 HoBoro noxkiacca TpuazonuHTHoHOB. Cranaak Ton («BASF»,
['epmaHust) — MHHOBaLMOHHBIN POTPABUTEND AJISl KOHTPOJISI OCHOBHBIX 00JIe3HEH U BpeauTeNnel cou ¢
JeCTBYIOIIMMHE BemecTBaMu GunpoHui (250 r/1, knace penunnupazonsl) + tuodanarmernn (225 r/m,
KJ1acc OEH3UMUIa30I1bl) + TUpakiocTpoOuH (25 1/1, kiace crpodmnypunoB) [http://www.demetra-agra.
com.ua u http://www.cropscience.bayer.ua].

Yepes yac oOpaboTaHHbIe GpyHIHIMAAMHI ceMeHa MHOKY/IMPOBAIIM B TEUEHHE Yaca CyclieH3ue B. japonicum
63406 u BbiceBanu B cocynpl (20 wt. / cocyn, 6 cocynoB / Bapuant). 1o ypokast OCTaBIISUIH 110 6 pacTeHuid / co-
cyn. Kontponem 6611 BapuanT 6e3 00paboTKu ceMsiH (QyHIMIUIaMH, HO C HHOKYIISILEH pH30OUSIMHL.

OcobenHoctH (hopMHUpOBaHUS U GYHKIMOHUPOBAHUS CUMOMOTHYECKHX CHUCTEM COU MPH MHOKYIISI-
LUK CEMSH pU300MsAMH Ha (POHE MPOTPABINBaHUS GYHTULUIAMH W3y4Yalld B BET€TAIIHOHHBIX YCIOBHAX
(10-kr cocynbl Barnepa) ¢ mouBeHHOH KyabTYpo# (ouBa : mecok — 3:1), B KOTOPY0 BHOCHIIN TUTATEIb-
Hy10 cMech [enbpurens ¢ 0,25 HOpMBI MUHEpAIBHOTO a30Ta. [IpupoaHoe ocBeleHne U TeMIlepaTypa
BO3yXa, HoauB 60% OT 1osHON Bi1aroeMkocTH. CxeMa OIbITa:


http://www.semagro.com.ua/products/almaz-483.html
http://www.demetra-agra.com.ua
http://www.demetra-agra.com.ua
http://www.cropscience.bayer.ua
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WHokynsnus ceMsiH pu300usMu (KOHTPOJIh)

Wnokynsiuus cemsin puzodusimu + Cranaak Tom

Wnokynsiuus cemsH puzoOusimu + deep

AHanu3upoBaIH:

* popMupoBaHUE CUMOKO03a 10 HOAY/ISIIIMOHHOM CITOCOOHOCTH pr300Uii COM (AKTUBHOCTH 00Pa30BaHUS
KOPHEBBIX KITyOCHBKOB, X KOJIMUECTBA, MACChI Ha pacTeHuH, mikayoi Honysiiun) (Kupuuenko, O. 2016);

* (DyHKIMOHANBHYIO (HUTPOTE€HA3HYI0) aKTHBHOCTH COEBO-PH300HMaIbHBIX CHMONO030B — alleTHIICHO-
BbIM MeTonoM 1o (Hardy, R. et al. 1973) Ha razoBom xpomarorpade Agilent GC System 6850 (CILIA).
KonnuectBo aTHneHa, o0pa3oBaHHOTO U3 alleTUieHa 3a | yac MHKyOaluu MoJ JeHCTBUEM SH3UMa HH-
TporeHa3bl HHKYOUPOBaHHOTO 00pa3lia BeIpaXkalll B MOJISIPHBIX €MHUIAX dTWJIeHa Ha | pacTeHue 3a 1
vac. HuTporenasHyro akTUBHOCTb cuMOK03a BhIpaxaiu B Mukpomonsax C H, / (pactenue * 1) — daxru-
4ecKas akTMBHOCTb, B MuKpoMonsax C,H, / (r kiyGeHbKOB * 4) — ylie/bHas akTUBHOCTh. HuTporenasnyo
aKTUBHOCTb MOP(O-CTPYKTYpHOI cUMOMOTHYECKOH enunuibl — B HaHoMonsax C,H, / (1 kinyGenek © ).
Omnpenenenust IpOBOAWIN B 6 OHONOTHUYECKUX MMOBTOpEHHAX. Takxke ocymecTBisud B 10-kpaTtHoii Ouo-
JIOTMYECKOH MIOBTOPHOCTH OLEHKY a30T(MUKCHPYIOLIEeH aKTHBHOCTH KOPHEH COH ¢ pu30chepHO MOYBOI
Ha paHHEM JTarle OHTOreHe3a pacTeHui ((haza pa3BUTHS IPUMOPAHUATBHOTO JICTKA), KOTOPYIO BBIpaxa-
i B Hanomossax C,H, / (pacTenue ¢ mo4Boi * u).

* cofgepkaHue (POTOCHHTETHYECKHX ITUIMEHTOB (KAPOTHHOHUOB, XJIOPOPHILIA @ U O) B IMCTHAX COH
ornpenensun crekrpodoromerpudecku Ha npudope «Smart Spec Plus» (CLLIA) npu pmHe BoH 480,
649 ta 665 HM cooTBeTCcTBeHHO 10 MeToay BennpOypua (Wellburn, A. 1994) u Beipakanu B MT / T CBIPOH
MAacCChI JIMCThEB. DKCTPAKIMIO PACTUTEILHOTO Marepuana ocymiectiasuin mo (Hiscox, J. et al. 1979).
[onmy4eHHBIE SKCTPAKTHI pa3BOAMIN B AUMETHICYAb(QoKcH e (1:9), 9TO YIUTHIBATIOCH IPH OCTATOUHOM
repecyeTe ypoBHS MUTMEHTOB.

[IpoBenena Takxe OLlEHKA pa3BUTHS PACTCHUN 3a BereTaluio: JUHAMHMKA BCXOXKECTH CEMsH, HaKo-
TUIEHUS BET€TaTUBHOW Macchl, pocT, JOPMUPOBAHUE IBETKOB 1 OOOOB, a TaKKe ypoXKas COH.

OTOopBI pacTeHHi OCYIECTBISUTN B (a3bl pa3BUTHA NPUMOPAHAILHOTO JIMCTKA (15-1HEBHBIE pac-
TEHUs), AByX M TPeX HACTOAMIMX JUCTHhEB (25- n 30-qHEeBHBIE pACTEHHs COOTBETCTBEHHO), MaCCOBOIO
uBeTeHus (35-THEBHBIE PACTEHUs), aKTUBHOTO TI01000pa3oBanus (47-1HEBHBIE PACTEHHUS) U TTOTHON
crenoctu cemsiH (100-1HEBHBIC pacTeHHS).

Pesynwratel ctarucTuuecku o0pabotansl (Statgraphyc Plus) v ipeacTaBlieHbl B BUJIE CPEAHUX 3HA-
YyeHuit U ux omuobok (M+m), a Taxxe kputepus 3Haunmoctu (P<0,05) (locnexos, b. 1985).

PE3VJIBTATBI U OBCYXIEHUSA

YcraHoBJIE€HO, UTO MpoTpaBnuBanue ceMsH ¢pyHrununamu Crangak Ton n desep B AeHb MoceBa ¢
MOCIeNyOed HHOKYISIIUEH KiITyOeHbKOBBIMU OaKTepUsMH mTaMM 6340 MOBBIIIATIO YPOBEHb BCXOXKE-
CTHU CEMSH Ha 5-8 cyTku nocie nmocesa Ha 55, 10, 8 u 4% npu ucnons3zoBanuu Ctangak Tom u Ha 20, 2,
51 2% — ®eBep (Tabn. 1). MakcumanbHbIA 3QQEKT OTMEUEH Ha HaYaIbHOM 3Talle IpopacTaHus CeMsH
(cootBercTBeHHO 55 1 20% pa3HUIlA C KOHTPOJIEM).

Tadomuna 1. Junamuka ecxosxcecmu cou copma Anmas na pone npompaeiusanusi
u 6axmepusayuu cemsin (20 cemsn / cocyo)

CyTKH 1ociie nocena
Bapuanr 5-e | 6-e | 7-e | 8-e
KosmgecTBO BCXOZ0OB Ha COCY, ITYK
Puszobuu + Boma 6,5+0,3 12,6+0,8 15,5+0,3 17,0+1,0
Puzobum + Crangak Ton 10,1+0,5* 13,9+0,8 16,7+0,8 17,7+0,5
Puzobun + Desep 7,8£1,2 12,8+0,8 16,2+0,0* 17,4+0,4

[Ipumeuanue. Bo Bcex Tabmumax: * — momoxurenbHo noctoBepHo (P<0,05), ~ —oTpuIaTenbHO JOCTOBEPHO
(P<0,05) otHOCHTENNEHO KOHTPOIIS (MHOKYIIAIUS pU300UIMHE O€3 MpIUMeHEHHsI (QyHTHIIAIOB).

YcraHoBIEHO, YTO 00pa3oBaHUe KOPHEBBIX KIIyOSHHKOB Ha PACTEHUSAX COM HAYMHAJIOCH B a3y pas-
BUTHSI IPUMOPANATBHOTO THCTKA (1 5-1HEeBHBIE pacTeHns). B koHTponbHOM BapuanTe (6e3 hyHTruu10B)
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oonee 50% pacTeHuii ObUTH UHPHUIIMPOBAHKI pr300usMu. Derep OoJiee CYIIECTBEHHO YTHETAN MPOIIECC
HOAYJSIIMK PACTEHUH OaKTEpUANbHBIM IITAMMOM, MOCKOJIBKY KOJHUYECTBO PACTCHUH C KIIyOSHbKaMU
ObL1a MEHbIIIE, YeM B KoHTpoJe Ha 23% (8,6£1,9 mryk / cocyn npotus 11,14+4,0 B kouTpone). Cranaak
Tom ObUT MEHEE TOKCUYHBIM, TOCKONBKY 10,8+1,4 pacTenuti / cocyn ObUTM UHPHUIIMPOBAHBI PU300UIMU.
B ¢azy pa3Butus AByX HACTOSIIUX JIMCTHEB y COM OTMEUYEHA aKTHBAIMs KIyOeHbKOOOpa3oBaHHUs (Ha
22 u 17%) B Bapuanrax c¢ npuMeHerneM ¢yHrununos (Puc. 1A). [Ipu sToM Macca Takux KiyOeHBKOB
(kak 001as Ha pacTeHue, Tak U 1 KIyOeHbKa) ObliIa MEHbINEH 3a KOHTpONbHBIE 3HaueHus (Puc. 1B, 1C).
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Pucynoxk 1. Hooynsiyuonnas akmueHocms puzobuil u XapakmepucmuKka KOpHeablxX KIyOeHbKog cou npu
UHOKYIAYUU CeMsIH KIYOEHbKOGLIMU OaKmepusiMu Ha (PoHe npumeHeHus GyHeuyudos 6 denb nocea: A —
KOIU4ecmeo KiybeHbkog Ha pacmenuu, wmyk, b — macca knybenvros na pacmenuu, me; C — macca 1xnybenvka,
Mme. Dasza pazeumus pacmenuii: 1 — 08yX HACMOAWUX TUCMbES, 25-0HesHble pacmenus;, 2 — mpex HACMOAUWUX
aucmuves — nawana oymonuzayuu, 30-0Hesnvle pacmenus; 3 — Maccoso2o yeemenus, 35-0uesHvle pacmenus, 4 —
AKMUBHO20 N10000Opasosanust, 47-0HeHble pacmeHus.
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CrenoBarenbHO, Ha KOPHSIX PaCTeHUH MO BO3leicTBUEM (PyHTHMIMAOB CHOPMUPOBATUCH MEJKHE KITy-
OEHBKH, KOTOPBIE [0 KOJTMYECTBY MPEBOCXOAUIN KOHTPOJIb, HO 110 Macce ObUIN MEHBIINMH.

B ¢a3y pa3zBuTHs Tpex HAaCTOSIIMX JIUCTHEB — Havyaja OyTOHHU3AMH COW TOJBKO MPU MPUMEHEHHUN
Crannak Tonm kimyOeHbKOOOpa3yromias CoCOOHOCTh pU300Mi OCTaBanach Ha YpOBHE KOHTPOJIS HPHU
CYIIECTBEHHOM YBEIMYCHUH Macchl 00pa30BaHHBIX KiyOeHBKOB (B 1,5 pasa). [lon snusinuem ®esepa
OTMEUYCHA TEHCHIIMS K CHUKCHUIO KOJIMYECTBA U MACChl KJIYOCHBKOB Ha pacTeHuu Ha 18 u 9% coor-
BETCTBEHHO IPH He3HAYUTEIbHOM (Ha 11%) yBeIMYeHHH MACChl KAXKIO0TO KOPHEBOTO KiyOeHbka (Puc.
1). B ¢aze maccoBoro nBeTeHUsl M aKTUBHOTO TUIOA000Pa30BaHUsI COM peau3alus HOMYJISIHOHHON
crocoOHOoCcTH mTaMma 6340 xapakTepr30Batach CTaOMIBHOCTHIO Ha (poHe AeHCTBHS (QYHTUIIUIOB.

YcraHOBIEHHBIE HAMH 3aKOHOMEPHOCTH B Peain3alii HOOYISIMOHHOW aKTHBHOCTH KITyOSHBKOBBIX
OakTepuii con Ha POHE IPOTPABIMBAHUS CeMsIH (YHTULIUAAMH TOATBEPIKIINCH U IPH aHAJTIH3€ PE3YIlb-
TaTOB LIKAJIbI HOAYJISILUN PACTEHUH PH300USIMH, CBUACTEIBCTBYIOIIMMHU O CTEIIEHH YYBCTBHTEIILHOCTH
pacTeHuii K MHOKYJISLUKN pU300HaIbHbIM mrammoM (Taom. 2).

Taomuua 2. [llxana Hodynayuu pacmenuii cou puzobusmu npu UCNOAb308AHUU PYH2ULUO08 8 OeHb NOCesd

KommyectBo kiryOEHBKOB Ha paCTEHHUH, IIT. (IIIKAJIA)
Bapuant
0-5 | 6-10 | 11-15 [ 1620 | 21-25 | 26-30 | 31-35 | 3640 | 4145 | 46-50
% pacTeHUl ¢ COOTBETCTBYIOIIMM KOJIMYSCTBOM KIIyOCHEKOB OTHOCHTEIBHO OOIIETO KOJINYECTBA PACTCHUMN B
BapuaHTe
®dasza pa3BUTHs IBYX HACTOSIIHUX JHCTHEB, 25-THEBHbBIC PACTECHHS
Puzo6uu + Boza 83 | 50,0 | 16,7 | 250 0 0 0 0 0 0
Puzobun + Cranmak Tom | 25,0 | 16,7 8,3 25,0 25,0 0 0 0 0 0
Puzobuu + ®Oesep 8,3 [ 250 | 333 8,3 16,7 0 0 0 0 0
daza pa3BUTHS TPEX HACTOSIIMX JUCThEB — Havyana OyTonusanyu,30-1HeBHbIC PACTCHUSI
Puzobum + Boza 0 0 16,7 50,0 0 16,7 16,7 0 0
Pu3o6un + Crangax Tomn 0 0 16,7 50,0 16,7 16,7 0 0 0
Puzobuu + desep 0 0 50,0 50,0 0 0 0 0 0
®a3za MacCOBOTO NIBETEHHUS, 35-THEBHBIE PACTEHUS
Puzo6uu + Boma 0 0 16,7 0 333 33,3 16,7 0 0
Pu3o6un + Cranmak Tomn 0 0 16,7 0 16,7 50,0 16,7 0 0
Puzobun + ®eep 0 0 0 33,3 0 33,3 0 33,3 0
®aza akTHBHOTO 1101000pa3oBanus, 47-0HegHble pacmeHus.

Pu3zo6uu + Boga 0 0 0 42,9 429 14,3 0 0 0
Puzo6uu + Crannax Tomn 0 0 14,3 28,6 28,6 28,6 0 0 0
Puszobuu + desep 0 0 57,1 0 0 0 14,3 28,6 0

B ¢aze pa3Butus 1ByX HacTOSIINX JIMCTHEB B BapuanTtax ¢ pynruuunamu Crangak Tom u desep Ko-
JMYECTBO pacTeHuil, oOpazoBaBimx Oosnee 20 KIyOeHBKOB, COCTaBUIA COOTBETCTBEHHO 25,0 u 16,7 %.
B nocnenyromue ha3pl Beretauuy cou (Tpex HACTOSIIMX JHUCTHEB U MACCOBOTO LIBETEHHS) KOJIUYECTBO
pactenuii, chopMupoBaBIIMX Oosiee 25 KIIyOEHBKOB B KOHTPOJILHOM BapHaHTE M HPH HCIOIb30BaHUU
¢ynrumuna Cranaak Ton Obu10 aHanorudHbM - 33,4% u 83,4% coorBeTcTBeHHO. OIHAKO 10| BIUSHUCM
®esepa — 3nauntensHO Menble (0 u 66,6% cooTBeTcTBEeHHO). B (hase akTUBHOTO 1101000pa3oBaHust B
KOHTPOJILHOM Bapuante, Juiib 14,3% pacrenuii chopmupoanu 30 u Gonee KiryOEHBKOB, TOTa Kak IpU
ucnonb3oBanuu Crannak Ton u deBep Takux pacTeHuid ObUTO BABOE M BTpoe Oonbiie. [lomyuennbsie HaMu
Pe3yABTaThl MOTYT YKa3bIBaTh HA CHIKEHHE YPOBHSI HJIH ITOJTHOE OTCYTCTBUE TOKCHUECKOTO BIUSHUS (yH-
THLUJIOB Ha MPOIecC KITyOeHbKOOOpa30BaHuUsl U UyBCTBUTEIBHOCT PACTEHUH K pr300usIM B a3y Berera-
LIMU COM MaKCUMAJIbHO OTJAJIEHHYIO OT Havyasia JeMCTBUS IPOTpaBUTENEH Ha CEMEHA.

Onenka (yHKIMOHAIFHONW aKTHBHOCTH CUMOMOTHYECKOTO amlmapara pacTeHuil cou Ha (oHe Aei-
CTBHUA (PyHTMLIUAOB CBUIETEILCTBYET O CYLIECTBEHHOM OTPHUIATEIHLHOM BIUSHUU JaHHOTO aHTPOIO-
TeHHOTo (PaKTOpa Ha CIIOCOOHOCTH COCBO-PHU300MATIBLHOTO CUMOMO03a K YCBOCHHUIO MOJIEKY/ISIPHOTO a30Ta
(puc. 2). CymecTtBeHHOEe yrHeTeHHe (IPAaKTHUECKH BABOE) HUTPOTEHA3HOM aKTUBHOCTH ((hakTHUECKOH
U YIETBHOI ) KOPHEBBIX KIIYOSHBKOB OTMEUEHO B (ha3y pa3BUTHA ABYX HACTOALIMX JHUCTHEB y cou. Ha 55
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u 45% COOTBETCTBEHHO OTMEUEHO IpH ucmonb3oBanuu Ctangak Toma, Ha 62 u 49% - DeBepa, a Takxke
B (ha3y MacCOBOIO IIBETCHHUs COU: COOTBETCTBeHHO Ha 46 u 41% (Crannak Tom), Ha 55 u 51% (Derep).

B ¢a3y obpazoBanus 6000B ypOBEHb TOKCHYECKOTO BIMSHUS QYHTULUIOB Ha (QYHKIIMOHHUPOBAHHE
CUMOMOTHYECKOTO amiapara COM CHU3WICA, IOCKOJIBKY YMEHBIIMIIACH Pa3HHULA IO HUTPOT€HA3HOU aK-
TUBHOCTH ((aKTHYECKOH U YeNbHONH) CMMONO30B OMBITHBIX BAPUAHTOB C KOHTPOJIEM: COOTBETCTBEHHO
23 u 17% (Crannak Tom), 35 u 42% (Derep). HeoOXonumMo OTMETHTB, YTO B (pa3y pa3BUTHS TPEX Ha-
CTOSIILIMX JINCThEB — Hayasia OyTOHU3AIMK PACTCHUs, ceMeHa KOTOphIX o0paboransl Cranzak Torow,
chopMUpOBaIM CHMOMOTHUYECKUH amnmapar, MpeBOCXOIIINI M0 Macce KOHTposbHBIE B 1,5 pa3a (Puc.
1B) 1 xapakTepu3yIOLIMICcs MOBHILIEHHOH B 1,4 pa3a ¢akTudeckoil HUTpOreHa3Ho# akTHBHOCTHIO (Puc.
2A). Ilpu 5TOM yBemMUMBAJIACh TakKe W (YHKIHOHAIbHAsE akTUBHOCTH (B 1,5 pa3za) kaxaod cuMOu-
ornueckor equHunbl (Puc. 2C), Toraa kak ynenbHas HUTPOTeHa3Hasi aKTUBHOCTh cUMOMO03a ObLIa Ha
ypOBHE KOHTposbHOTO 3HaueHus (Puc. 2B).

YcraHOBIEHO, YTO HAa (DYHKIMOHANBHYIO aKTUBHOCTH PU30C(HEpHONH MUKPOOMOTHI (DYHTHIUABI HE
OKa3bIBAJIM BBHIPAYKEHHOTO OTPHULIATETIHLHOTO BIUsHU. Tak kak B Hauane Beretauuu cou ((pasza pa3BUTHUSL
MPUMOPANAILHOTO JIMCTKA, 15-IHEBHBIE pacTeHHs) KOrJa CHMOMOTHYECKHI anmnapar Ha KOPHSIX TOJIb-
KO HauMHaJ (OPMUPOBATHCS, 3HAYCHUSI HUTPOTEHA3HOH aKTHBHOCTH B ONBITHBIX BapHaHTaX ObLTH Ha
YPOBHE KOHTpOJIbHBIX. CooTBeTcTBEHHO 1,718+0,039 1 1,886+0,028 nanomons C,H, / (pacTenue ¢ mo-
4BOii * U) o cpaBHenuo ¢ 1,847+0,148 nanomons C,H, / (pacTeHue ¢ MoYBOH * 1) B KOHTPOJIE.

Hecmotps Ha cyniecTBeHHOE YyrHETeHHE (PYHKIIMOHAIBHOM akTHBHOCTH cuMOM030B (Puc. 2), cdop-
MHUPOBAHHBIX B YCIOBHSX JIEHCTBUSI aHTPOIMOTEHHOTO (hakTopa (yHTHUIMIO0B, OTMEUYEHO aKTHBHOE Ha-
KOILUICHUE BEreTaTUBHOW MAacChl M POCT PacTEHUI BO Bce MccienyeMble (as3pl onTorenesa (Taom. 3).

Tadnuua 3. opmuposanue secemamusHoll MACCbl pACMeEHUAMU COU NOO IUAHUEM
DYHUYUOO08 U UHOKYTIAYUU CEMSIH

AOCOJIFOTHO Cyxast Macca
CeIpas Macca pacTeHus, T Bricora
pacteHus, T .
Bapuant HaJI3eMHON
Ha/[3eMHas Ha/13eMHast
KOPEHb KOpEHb 4acTH, CM
4acTh 4acTh
®daza pa3BUTHUS JIBYX HACTOSIINX JHCTHEB, 25-THEBHBIC PACTEHUS
Puzobun + Bona 3,81+0,30 | 0,64+0,06 | 0,73+0,05 | 0,09+0,01 -
Puzo6un + Crannax Tomn 4,18+0,14 |0,77+0,04* | 0,80+0,04 | 0,11+0,01 -
Puzobun + Pesep 4,42+0,20* |0,75+0,03* | 0,81+0,04 | 0,10+0,01 —
daza pa3BUTHs TPEX HACTOSIINX JIMCThEB — Hayasia OyToHu3armu, 30-THEeBHbIC PACTEHHUS
Puzobun + Bona 4,94+0,18 | 3,12+0,39 | 1,17+0,11 | 0,32+0,03 23,3+0,6
Puzo6un + Crannax Tomn 6,11+0,17* | 3,18+0,29 | 1,33+0,02* | 0,3440,03 28,3£1,7*
Puzobun + desep 5,72+0,37* |2,27+0,18"| 1,08+0,10 | 0,25+0,01" 32,4+1,6*
@da3a MacCoBOTO I[BETEHUS, 35-THEBHBIEC PACTCHHUS
Puzobun + Bona 10,19+0,41 | 3,55+0,25 | 2,35+0,13 | 0,49+0,03 38,8+1,7
Puzo6un + Crannax Tomn 9,43+0,31 | 3,92+0,28 | 2,29+0,10 | 0,53+0,04 37,0+0,7
Puzobun + ®Pesep 10,14+0,54 | 3,36+0,30 | 2,27+0,16 | 0,47+0,03 42,0+0,7*
daza akTUBHOTO MJI01000pa3oBaHus, 47-THEBHBIC PACTCHUS
Pu3obun + Bona 15,45+0,93 | 4,05+0,44 | 5,13+0,28 | 0,73+0,07 55,7+3,6
Pu3zo6un + Crangak Torm 16,14+1,17 | 4,10+0,30 | 4,99+0,35 | 0,81%0,10 55,442,5
Puzobun + ®Pesep 18,09+1,42* | 4,71+0,50* | 6,71+0,49* | 1,09+0,19* 67,0+0,6*

B BapuanTte co Crangak Torom NONOKUTENbHAS Pa3HUIA ¢ KOHTPOJIEM COCTaBHJIA JUISl BBICOTHI M MACCHI
Ha3eMHON yacTh cor 21% 1 oT 5 110 24 % cOOTBETCTBEHHO, 1t Macchl kopHs — oT 10 1o 20%. B BapuanTe
¢ @eBepoM — IO BBICOTE ¥ Macce Haa3eMHOM yacTu cou 8-39% u 16-17% coorBeTcTBEHHO. MaKCHMATBHBII
MOJIOKUTENBHBIN 3((PEKT ISHCTBUS HA pacCTeHHUS ycTaHOBIeH it DeBepa: OTHOCHTENBHO POCTOBBIX MPO-
riecco — Ha 10-14%, BeretarnBHO Macchl — Ha 6—12% Oospblnre o cpaBHeHHIO co Cranaak Tomom.

Ha done neticTBrst pyHrUIIIOB B I6HB IOCEBA HA CEMEHa COM OTMEUCHBI OIPE/ICIICHHBIC I3MEHEHHS B CHHTE-
3¢ (JOTOCHHTETHYECKHX MTUTMEHTOB — XJIOPO(UILIA U KAPOTHHOMJIOB B JIUCTHSIX BETCTUPYIOMIMX pacTeHuid (Taoo.
4). B (hasy pa3BuTHs TpEX HACTOSIIIMX JIMCTHEB IOCTATOYHO CYIIECTBEHHO U B paBHOM Mepe (Ha 25—26%) mpowuc-
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Pucynok 2. Humpoeenasznas akmugHocms CUMOUOMUYECKO20 annapama cou npu UHOKYIAYUU CeMsIH Ha QoHe
Oeticmausi pyneuyuoos: A — paxmuyeckas akmusnocms,; B —yoenvnas akmusnocmov,; C —axmugHocms
1 knybenvra. Daszvl pazeumus pacmenuii: 1 — 08yx Hacmoswux aucmves, 25-0HesHvle pACenus,
2 — mpex Hacmoswux aucmves — Hauana oOymonusayuu, 30-OHesHvle pacmenus, 3 — Macco8o2o
yeemenus, 35-OnesHvle pacmerusi; 4 — akmueHo20 N100006pazo6anus, 47-0OHesHble PACMEHUS.
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XOJIUJIO YTHETCHHE CHHTE3a XJIOpOo(HLIa O 10 CpaBHEHHIO ¢ KoHTposieM (0e3 pyHruima). Tora kak coneprkaHue
XJIOpO(UILIA &, OCTABAIOCH Ha YPOBHE KOHTPOJIS [P HETaTHBHOM TeHeHI M (-4%) B citydae npumenenust CtaH-
nak Toma 1 JOCTOBEPHO MPEBHIIIANIO KOHTPOJIE (Ha 5%) mpu uctons3oBaHny Oepepa. Takue n3mMeHeHus PUBO-
JAITA K HAPYIICHUIO COOTHOILICHHS XJIOPO(HILIa a K 6 OTHOCHTEILHO KOHTPOJIBHBIX PACTEHHI COOTBETCTBEHHO
Ha 31 1 43% B HalpaBJICHUH 3HAYMTELHOTO YBEJIMUCHHUS YPOBHSI XJIOPO(DHILIA d K 0.

ConeprkaHne KapoOTHHOMJIOB y pacTeHHH, ceMeHa KOTOPBIX 00padaThiBalii yHTUIUAAMH, TOCTOBEPHO
noBblmaniock (Ha 18%) mpu ucnonb3oBannu Depepa mim ObLTO HA YPOBHE KOHTPOJS TP TOJIOKUTENb-
Houi TenzeHimu (2%) mox BmusiaueM Crangak Tona (Ta0n. 4). B nanHyro ¢asy OHTOreHe3a yCTaHOBJICHBI
CYILLIECTBEHHBIE OTIIMYHS B COOTHOILIEHUH CYMMApPHOTO COZIEpKaHMsl XJIOpOpIiIa K KApOTHHOHIAM, B Ha-
MIPaBJICHNH yBENWYEHHs ypoBHS Mocieanux. OH yBenumumics Ha 12 u 17% cooTBETCTBEHHO B BapuaHTax co
Cranzak Toriom u DeBepoM 1O CpaBHEHHUIO C KOHTposieM (0e3 hyHruimaor). B ¢asy MaccoBoro npereHus
COHM OTMEYEHO JI0CTOBEepHOE CHIKeHHe (Ha 15 u 7%) ypoBHs xiopoduiia @, Ipu JeHCTBUX (QYHIHIUIOB
Crannak Torm u deBep cOOTBETCTBEHHO, a Tarke xiopodpwria 6 (Ha 10%) npu ucnonbp3oBannu CraHmak
Tomna. IIpu 5TOM He BBISBIEHO CYIIECTBEHHBIX M3MEHEHHUH B MX COOTHOIIECHHH (a/0), 4To HaOmMonanochr B
npenpiaynyo ¢asy Bererauun con. ConepikaHue KapoTHHOUIIOB IOCTOBEPHO yMeHbIanochk (Ha 11%) B
JMCTBSIX pacTennii noa BnusiHueM Cranaak Toma v ocTaBajgoch Ha ypoBHE KOHTPOJIA B BapraHTe ¢ DeBepoM.
[Tpu 3TOM COOTHOIIIEHUE OOIIETO XJIOPOPHILIA K KAPOTUHOMIAM BBIIIIIO HA YPOBeHBL KOHTpouis (Taoum. 4).

B ¢a3y nauana nBerenus cou (32- u 33-7AHEBHBIC PACTCHHS) YCTAHOBIEHO Oojiee akKTHBHOE (op-
MHUPOBAaHHE T€HEPATUBHBIX OPTaHOB y PACTEHUH, CeMEeHa KOTOPhIX 00pabaThiBaii (GYHTHUIMIAMH: HA
15-17% u 22% coorBercTBenHo it Crannak Tona u @esepa. KomuuectBo pactenuii chopMupoBas-
IIUX I[BETKH 10 OTHOIICHHUIO K 00IIeMY KOJIMYECTBY pacTeHuil B Bapuante coctaBuio 50 u 80% (Cran-
nak Tom), a Takoke 37 u 83% (Deep).

B da3y nonnoti cnenoctu cemsiH cou (Tabm. 5) konndecTBo 00pa3oBaHHBIX pacTeHUsIMH 000OB B
BapHUaHTax C MPUMEHEHHEM (PyHTHIIMAOB MOJOKHUTENHLHO OTIMYAIOCH OT KOHTponsd Ha 12 u 11% (Cran-
nak Tom u deBep). YCTAaHOBICHO TaKKe YBEIMYCHHE KOJIUYECTBA OOOOB B IUIOAOY3JaX COM JAaHHBIX
BapUaHTOB COOTBETCTBEHHO Ha 16 m 11%. KonmuuecTBo M Macca ceMsiH Ha pacTEHUSX CYIIECTBEHHO
HE U3MEHSUINCH: TIOJOXKUTENIbHASI TeHICHIIUS (COOTBETCTBEHHO 9 1 7%) OTMeueHa Mpu UCTIOIB30BaHUU
®OeBepa, oTpuliaTeabHas (COOTBETCTBEHHO -3 1 -5%) — Crangak Toma.

[IporpaenuBanue ceMsH Derepom 00eCIEUHIO HECKOIbKO Oonbiuii (Ha 6%) ypokali CeMsH COu
(ypokaii, T / cocyn), HO 3TO yBelnueHHe ObUTO HerocToBepHBIM. B Bapuante co Crangak Tonowm momy-
YeH ypo)Kail ceMsiH COM Ha YPOBHE KOHTPOJISL.

Taomuna 4. Codepoicanue GomocunmemuiecKux NUSMeHmos 6 IUCMbSIX Cou Npu 6aKmepuzayu Cemsim
PU306UAMU U NPOMPABIUBAHUU (DYHSUYUOAMU 8 OeHb NOCesd

X10poGuiuI, MI/ T CBIPON MacChl JIUCTHEB Kapotunounmpl, OTtHoleHne
BapuanTt g 6 /6 late MI/ T CBIPO# Macchl | XJI0poduIIa K
JINCTHEB KapOTHHOMUIaM
®aza pa3BUTHA TPeX HACTOSIINX JHUCTHEB — Hadana OyToHm3annu, 30-1HEBHBIC paCTCHUS
PusoGui + Boa 4,11+0.05 1,16+0,04 3.5 5.27£0,04 1,02+0,01 52
100 100 100 100 100 100
Puzobun + Cranmak 3.94+0,16 0.86+0,03" 4.6 4.80+0,09" 1,04+0,02 4.6
Ton 96 74 131 91l 102 88
PusoGun + desep 4,33+0,03*| 0,87+0,03* 5.0 5.20+0,03 1,20+0,16* 4,3
105 75 143 99 118 83
®aza MaccoBOro BETEHUS, 35-THEBHbIE PACTCHUS

PusoGmn + soxa 4,724+0,05 1,74+0.13 2.7 6.46+0.09 1,11+0,06 5.8
100 100 100 100 100 100
Puzobun + Crangak | 4,03£0,02”| 1,56+0,03* 2,6 5.59+0,03 0.99+0,017 5.6
Ton 85 90 96 87 89 97
PusoGuu + esep 4,38+0,12" 1.67+0.08 2.6 6.05+0,10" 1.02+0.,04 5.9
93 96 96 94 92 102

[Ipumeuanne. Cm. 3aechk U B Tabn. 5: B uncnurene — abCOMIOTHBIE 3HAYEHMs, B 3HAMEHaTele — % K KoHTpouio (0e3 ¢yH-
TUIH]IA).
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Tadauna 5. Cmpykmypa ypooicasi cou copma Anmas Ha pone npompasiueanus u UHOKYISAYUU CEMSIH

KomnuecTso, miT. Macca, r
GoGop | 00" | BoGos CeMsiH | CeMsH ceMsiH ceMstH K,
Y3JIOB | 11J10J10- 1000 cemsin | pacteHus e
606a cocyn
Bapuant Ha pacTeHne y3Jna Ha pacTeHue
Puso6un + | 12,6+0,9 | 6,8£0.2 | 1,9+0.1 |2.0+0,0 | 23,9+1,9 | 4,61:£0,19 |27.78+1,25 | 195.73+7,65 | 8.44:0,39 |0,55:£0,00
Bona 100 100 100 100 100 100 100 100 100 100
i“é'(’G“” 14.140.4 | 6.120.2 | 2.240.1 | 1.8+0.0 | 23.120.1 | 4.4040.09 |26.37+0.55| 196.50+6.53 | 7.93+0.13 [0.55+0.00
TARIAK ) 90 116 90 97 95 94 100 94 100
Tom
PrsoGun + | 14.0£0.5 | 6.5:0.1 | 2.120.1 [ 1.940.0 | 26,120.9 | #1007 159 444038 | 193.53+1.99 | 8.60-0.19 [0.57:0.02
deep 111 96 111 95 109 106 99 102 104

107

[Ipu nccnenoBaHuM BOIpoOca COBMECTUMOCTH (YHTHMLMIOB MPUMEHSIEMBIX C LEJbI0 00e33apaxu-
BaHMsI CEMSH COM IIepe]] IIOCEBOM M MpoLecca UX MHOKYISIIUM OakTepHajbHBIMU IpenaparaMu, 4To
SIBIISIETCSL 00SI3aTENIbHBIM TEXHOJIOTMYECKUM IIPUEMOM IIPH BhIPAIMBAaHUU 3TOH 6000BOM KyJIBTypHI HE-
00XOIMMO YUYHUTHIBAaTh OLIEHKY CTEIIEHH YYBCTBUTEIBHOCTH WJIM PE3UCTEHTHOCTH OakTepuidl K QyHIuU-
WY KaK B yCIOBUSIX YUCTOM KymbTypbl (Mishra, G. et al. 2013; Sxkumenko, M. u ap. 2016; Bopobei,
H. ta in. 2020), Tak u ipu HopMUPOBAaHUN CHMOMOTHYECKUX crcTeM ¢ pacteHusmE (Bikrol, A. et al.
2005; Bozumok, C. Ta iH. 2015; Omensuyk, C. Ta in. 2017; MoctoB’sxk, 1. ta in. 2018; Caenko, . u ap.
2018). [TokazaHo, 94TO KIIyOEHBKOBBIE OaKTepuu cou mTaMMbl 6340, 646, 614, 631, 71m, 48, 532C, 191,
PCO07, PCO8, PC09, PC10, PC11, M8, AC15 (aHanutrdeckas CeJIeKIHs) B YUCTON KyIbType MPOSBISLITH
Pa3HyIo CTeTeHb yCTOHYHBOCTH K 1 min 2 HopMaM yHruimnoB Makcum XL 035 FS, Crarnak Ton, ®e-
Bep, Akanto [Liroc (Bopobeit, H. Ta in. 2020). Bce mraMMbl ObITH YCTOHYHUBBEIME K PEKOMEHIOBAHHOM
npousBoautessiMu 1 Hopme yrrumnoB Akanto Ilmoc, Crarnak Ton, Makcum XL. ltammer 63406,
646, 614, M8, 71m, 631, PC07, PC08, PC09, PC10, PC11, 532C 6putt MaKCUMaJIbHO PE3UCTEHTHBIMH
u k 1 HopMme QyHrunmaa desep. CrnempoBarenbHO, IPUMEHAEMBIH HAMH IITaMM 6340 KITyOSHBKOBBIX
OakTepuii COM B YCIOBUAX YUCTOW KyJIBTYpPbI ObLI YCTOMYMBBIM K 1 HOpME HcciIeqyeMbIX HaMu (yHIU-
uunoB Crannak Tom n @esep. OnHako, ciMOMOTHYECKAs! CUCTEMA COM, 00pa30BaHHast C 3TUM MHKPO-
CUMOMOHOTOM B BEr€TallMOHHBIX YCJIOBHUSX C [IECUYAHON KyJIBTYPOH (4-Kr cocyabl) XapaKTepH30Balach
CHIKEHHBIM B 1,2 u 2,2 pasza ypoBHEM cHOCOOHOCTH K (pUKCALIMK MOJIEKYJISIPHOTO a30Ta B IEPBYIO
ronoBUHY Beretanuu pactenuii (Ilapmuie, A. ta i, 2019). AHanu3 HOMYIANIUOHHOHN CITOCOOHOCTH pH-
300uii con mramMMm 6340, mpoBeeH HAMU 10 KOMIUIEKCY IoKa3arenei (KoJIM4ecTBO U Macca KIIyOeHBKOB
Ha pacTeHuH, Macca | KiyOeHbKa, [IKaja HOoymsinun) Ha ¢one aeictBus ¢pynrununos Cranaak Tom u
®deBep B JCHb IMOCEBA B BETETAI[MOHHBIX YCIOBHIX C MOYBEHHOU KynbTypoi (10-xr cocynsl Barnepa).
OTOT aHAJIN3 CBUAETEIBCTBYET O HE3HAYUTEIILHOM CHI)KEHUH YyBCTBUTEILHOCTH PACTEHNUH K HHHULIHU-
POBaHMIO pU300HMSIMHU B Hadane HOXymAuuu (15-1HeBHbIE pacTeHHs) C MOCIEAYIOIINM BOCCTAaHOBIICHH-
€M YpPOBHS pean3aliy KiIyOeHbKooOpa3yoel criocOOHOCTH OaKTepUsIMH Ha NPOTSHKEHUH BETeTaluu
cou (Puc. 1, Tabn. 2). OT™MeueHHass HAMH aKTUBaLUs Ipolecca 0Opa3oBaHUS KOPHEBBIX KIyOSHBKOB
y 00paboTtaHHbIX (pyHTHUIIMIaMU pacTeHHi B (pa3bl AByX W Tpex HacTosmux Jucthes (Puc. 1) moxer
ObITH OOYCIIOBJICHA ITOJIHBIM OTCYTCTBHEM WJIM MEHBIIUM KOJIMYECTBOM (DPUTOIATOI€HHBIX areHTOB Ha
CEMEHaX, KOTOpbIE MOTYT OKa3bIBaTh AHTArOHUCTUYECKOE ACHCTBHE IO OTHOILIEHHIO K MHTPOAYLHMPO-
BaHHBIM Ha ceMeHa pu300uaM. Hamu nokaszano, 4To 1oj| BAMSIHUEM aHTPONOreHHOro ¢akTopa (pyHru-
LUABI B IEHb [10CEBA), HECMOTPS Ha CTa0MIBHOCTD pealln3alii KIyOeHbKoOOpasyolel ciocoOHOCTH
pu300uii, GyHKINOHATFHAS aKTHBHOCTTh TaKMX KIYOSHBKOB ObLIa AOCTAaTOuHO HU3KOH (Puc. 2), uto
orpezenseT u 0ojee HU3KUI ypOBEHb a30THOTO MUTAHUS JaHHBIX pacTeHuil. [Ipu BeIpaXkeHHOM TOKCHU-
YEeCKOM ACHCTBUM (QYHIMINIOB HA (GYHKIMOHUPOBAHHE CUMOMOTHYECKOTO anmapara COu CoCOOHOCTh
puzocdepHbIX 11a30TpodoB K Prkcauy MOJEKYISIPHOTO a30Ta B Hadasle BEreTaluy pacTeHUH Cyle-
CTBEHHO HE N3MEHSJIACh.

[Ipumensiemble HaMU (PYyHIUIMIB! OKa3adH MOJOXKHUTEIBHOE BIMSHUE HAa HAKOIUICHWE BET€TaTHBHOU
Macchl ¥ pocT pacteHnit (Taom. 3), a Taxke yckopsiia BexoxkecTb ceMsH (Taom. 1). OObscHeHneM JaHHBIX
(haKTOB MOXKET OBITh KaK CHIDKEHHE KOJIMYECTBA IAaTOTCHHBIX areHTOB HAa CEMEHaX, TaK U POCTpPEryis-
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TOPHBIN ()(HEKT HEKOTOPBIX KOMIIOHEHTOB JIaHHBIX (yHTHIMIOB [3a http://www.demetra-agra.com.ua ta
http://www.cropscience.bayer.ua], a Tak:ke BO3MOXXHbIC U3MEHEHUSI B (DOTOCHHTETHUCCKON aKTUBHOCTHU
pacrenwii (Petit, A. et al. 2012; Koup, C. Ta in. 2018; Mocrtop’sik, 1. Ta in. 2018; [TaBnuine, A. ta in. 2019).

YcraHOBIEHHBIE HAMU B (ha3y pa3BUTHsSI TPEX HACTOSIINX JIUCTHEB y COU CYILIECTBEHHBIE M3MEHEHHUS
B COOTHOILEHUU CYMMAapHOTO COIEepKaHMsI XJI0poduiia K KApOTHHOWAaM B HAIIPABJICHUHU YBEIUYCHUS
MOCIETHNX MOTYT CBHIETEIbCTBOBATH 00 OIpPEAETCHHBIX HM3MEHEHUSX (YHKIMOHHpPOBaHUS (HOTO-
CHUHTETHYECKOM MMITMEHTHOM crcTeMbl. MI3BECTHO, YTO KapOTHHOM B! BKIIIOUEHBI B Iepeady SHEpTuu
MOIVIOMICHHBIX KBaHTOB APYTMM IHUTMEHTaM, a TaKKe 3TH JKeNThle (POTOCHHTETUUECKUE MMUTMEHTHI
3amnuinarT xjaopodumr ot dporogectpykiuu (Morgun, V. et al. 2019). IIpu 3TOM yCTaHOBIIEHO U CY-
LIECTBEHHOE YIHETEHHE CHUHTEe3a XJopoduia 6, Torna Kak coAepikaHue XJopoduiia a 0cTaBaioch
Ha YpPOBHE KOHTPOJISl MJIM HECKOJIBKO €ro MpEeBHIAN0, YTO MPHUBEIO K HAPYLICHHSIM B COOTHOLICHUU
XJIOpohWILIa a K 6 OTHOCUTEIIBHO KOHTPOJIbHBIX pactenuii (Taou. 4). CiienoBarenbHO, MOXKHO TIPEATIO-
JIOKUTh, YTO OYEBHUIHBIN AUCOaTaHC COOTHOLICHHUS! (POTOCMHTETHYECKUX IIUTMEHTOB MOKET YKa3bIBATh
Ha aJlanTaloHHbIe MPOLECCHI, MPOUCXOIAIINE B POTOCHHTETHYECKOW MMTMEHTHOW CUCTEME COH B yC-
JIOBUSIX ICHCTBHS aHTpONOreHHoro (akropa. B ¢azy maccoBoro useTeHus y pacteHuid, BEpOsITHO, TIPO-
M30ILIa CTAaOMIIHM3aluUsl B CHHTE3€ 3eJICHBIX (POTOCHHTETHYECKUX MUTMEHTOB, TOCKOJIBKY HE OTMEUEHO
CYIIECTBEHHBIX HapyIIEHHI COOTHOMICHU XJIOpodUIia @ K O, 9TO HaOIIOAAIOCh B IPENBIAYLIYIO a3y
Bereranuu cou. [Ipu 3TOM COOTHOIIEHHE COAEpKaHHs OOIIEero XJIOpOoQHIIa K KAPOTHHOUAAM TaKKe
OBUIO Ha YpOBHE KOHTPOJIBHBIX pacTeHui (Tabm. 4), 9To MOXET CBUAETENBCTBOBATh O CTAOHMIM3ALUU
1 cOalaHCUPOBAaHHOM (DYHKIIMOHHMPOBAHUH 3EJIECHBIX U KENATHIX (OTOCHHTETHUECKUX MUTMEHTOB pac-
TEHHH, a TakKe 00 OKOHYATEJbHOW ajanTaluyd OTOCHHTETHYECKOH CHCTEMBI COM B (Da3bl BereTalnuu
MaKCHMAJIbHO OTAAJICHHBIE OT IEHCTBUS CTPECCOBOTO (hakTopa.

Takum 00pazoM, y pacTeHHUIl COM, ceMeHa KOTOPBIX 00pabaThIBagu (GyHTHIHIAMH B I€Hb TIOCEBA C
MoCIeNyoed nX HHOKYIALUEeH pru300usIMu, HaOmonaics JucOalaHC B CHHTE3€ 3€JIEHBIX U YKENTHIX
(hOTOCHHTETUYECKUX MUTMEHTOB, KOTOPHIN B JalbHEHIIEM PaKTHYECKH BBIPABHUBAJICS 0 KOHTPOJIS.
[Tpu s3ToM DeBep oka3bIBal MEHEE TOKCHYHOE, a B (ha3y pa3BUTHS TPEX HACTOSIIHX JIMCTHEB JaKe aKTH-
BUpYIOILee AelcTBHE HA (POTOCHMHTETHYECKHH anmapar cou o cpaBHeHuto co Cranaak Tonom. Bepo-
SITHO, 32 CUET TAaKoro JucOanaHca B CHHTE3€ XJIOPO(UIIOB @ U 6, a TaK)Ke MOBBIMICHHS YPOBHS KaAPOTH-
HOMJIOB B IIEPBYIO MOJOBHHY BEre€TAI[MH COM MPOMCXOMIIA alanTaus (OTOCHHTETHYECKOTO anapara
pacTeHHii B YCIOBHSIX I€HCTBUS (YHTUIIHIOB.

Oyurunnasl desep (moakiace TpuazoaMHTHOHOB) U Crangak Tom (0auH U3 JAEMCTBYIOIUX KOM-
MIOHEHTOB KOTOPOTO THO(aHHAT-METHJI IPUHAJICIKUT K KJaccy OCH3MMUIIA30JI0B) SBIISIFOTCS a30JIbHBIMU
¢yHrunuaamu. MexaHnu3Mm JeWCTBHS a30JI0B CBsI3aH C UX CHOCOOHOCTBIO HapylIaTh OMOCHHTE3 CTEpH-
HOB B OpraHW3Me TpHOOB, B YACTHOCTHU, CHHTE3 dProcTepHHA Yepe3 OJOKHMPOBKY PEaKIMU OTIICIUICHHUS
METHJIBHOM TPYIIIbI OT JaHOCTepuHA B 14-M monoxeHuu (C'*-nemutunuposanue). [I0CKONIbKY CTepUHBI
OTBEYAIOT 32 MPOYHOCTh KIETOUHBIX MEMOpaH, a30Jibl HE YTHETAIOT IPOpacTaHUE CIIOP, HO HHTUOUPYIOT
JAJIbHEHIIee YUIMHEHUE POCTOBBIX TPYOOK, nuddepeHimanuio kieTok u poct mutienus rpuda (ITomos,
C. u ap. 2003). IlpoHuKasi B pacTeHHEe B 3HAYUTEIBHOM KOJMYECTBE, 3TH (DYHTHUIMIBI MOTYT HapylIaTh
CHHTE3 r'HO0epEIUIMHOB B PACTEHHSAX KaK PETYSATOPHI POCTa. YCTAaHOBICHO OTPULATETIHHOE BIUSIHUE a30-
noB (Xia, X. et al. 2006) u 6ensumunazonos (Garcia, P. et al. 2002) Ha UHTEHCUBHOCTH (POTOCHHTE3A U
JIBIDKEHHE yCThHIl. KpoMme Toro, a30ibl XapakTepu3yroTcs peTapaanTHoi ciocodHocThio ([Ipycakora, JI.
u ap. 2004), B 4aCTHOCTH, MOTYT TOPMO3UTh YAJITMHEHUE MEXI0y3/uil Y 3epHOBBIX KyasTyp (Kyp’sta, B.
ta iH. 2017). [lox BrusiHEEM mpemnapara TeOyKOHA30J1a Ha KYKypy3y YBEIHUYHBAJIOCH COMepKaHue (oTo-
CHUHTETHYECCKUX TUTMEHTOB B JINCThsIX pacTeHuii (Yang, L. et al. 2016). [IpumeneHue nakio0yTpasoia noj
O3HMMBIH paric IPHUBENIO K YMEHBILCHUIO BBICOTHI PACTEHUH, TUIOLIAH JIUCTHEB, HO IIPU ATOM YBEITUUHBA-
JIOCh cofiepKaHKe XJIOpodUIUIa U YpOKail CEMSH 3a CYET YCUIICHHs pa3BETBIICHUS CTEONeH U YBETHUCHHUS
koimuecTBa kojockeB (Kumar, S. et al. 2012). Takke U3BECTHO, YTO TPHA30JIbI TIOJIOKUTEIBHO BIIHSIOT
Ha ypOBEHb FOPMOHOB LIUTOKWHHHOBOW MPHUPOIBI B JIMCTBSIX, aKTUBUPYIOT OMOCHHTE3 XJIOpopHia U
yckopsitoT auddepennmanuto xnoporiactos ([Tomos, C. u ap. 2003). OTMeueHHOE HaMu OoJiee aKTHB-
HOe (POPMHUPOBaHUE TEHEPATHBHBIX OPraHOB (IIBETKOB M O0OOB) pacTEeHUSIMU BAPHAHTOB C PUMEHEHHEM
(bYHTUITUIOB MOXET ObITh 00YCIIOBICHO CIIOCOOHOCTHIO a30JI0B MPOSIBISTH POCTPETYIATOPHOE JICHCTBUE.

Takum o0pazom, npumeHenune Qyurunuao Cranmak Ton u ®Derep st 00pabOTKH CEMSIH COU B
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JIeHb M0CEBa C MOCIEAYIOIEH ero MHOKYISALIUEeH pU300HaIbHBIM IITAMMOM 00ECIIEUMIIO TIOTHOLIEHHOE
pa3BUTHE PacTCHUI Ha MPOTSHKEHUH BereTanuu M (GopMUpoBaHUE ypoxkas ¢ HE3HAYUTEIBHBIM I10JI0-
KHUTENBHBIM 3Q(EKTOM IpH HCIoNb30BaHNH DeBepa, YTO CBUACTENBCTBYET O LIENeco00pa3HOCTH MPH-
MEHEHUS TaHHBIX (QYHTUIMIOB AJISl MPEAIOCEBHOTO MPOTPABIMBAHHS CEMSIH C LIENBIO €T0 00e33apaKi-
BaHUs. DPdexkruBHOCTs TpUMeHeHus QynrunnaoB Cranaak Tom u Pesep (1,5 u 0,3 11/ ToHHY ceMsiH
COOTBETCTBEHHO) B IeHb TIOCEBA JJIsl IPOTPABIMBAaHMs CEMSIH COM cOpTa AJMa3 ¢ mocieayoneld nHo-
KyJsinyed akTUBHBIMHA U 9 (GEKTHBHBIMU IITAMMAMH KIYOCHBKOBBIX OakTepHi IMONTBEpIKICHA TaKKe
U B TOJEBBIX ychoBusx Yepkacckoit oOmactu (1. Ymanb, YkpauHa). CtaOuiau3zaius mpoIeccoB Kiy-
0eHBKOOOPA30BaHUS Ha KOPHSAX PACTCHUH M CUMOMOTHYECKas a3oTduKcanus 3aQuKCHpOBaHa HAMU B
(ha3zy MaccoBOTO LIBETEHHUS COH. YPOXKail CEMsH JaHHOH KyJIBTYPbI B BADHAHTaX ¢ QyHTUIMAaMU ObLT Ha
YPOBHE MU HECKONBKO Bhille (Ha 3-6%) xontpons ([TaBnaumie, A. Ta in. 2018).

BbBIBO/IbI

Takum o6pa3om, HU3NOIOTHIECKUN OTBET COEBO-PH300MAIBLHOTO CUMOHMO03a B YCIOBHSIX ACHCTBUS
a"TpororeHHoro ¢akrtopa (o0paborka cemsn Qynrunugamu Cranzak Tom u ®PeBep B IeHb MoceBa)
MPOSIBIISUICS. B OTHOCUTEIBHOM CTaOMIBHOCTH PEaTM3alui TaKOH CHMOMOTHYECKOW XapaKTePHUCTHUKU
MHUKPOCUMOMOHTa KaK KIIyOeHbKOOpa3ylolas ciocoOHOCTh NPH CYIIECTBEHHOM YTHETEHHUW (YHKIH-
OHAJIBHOW aKTHBHOCTH CUMOMOTHYECKOTO ammapaTa B MEPBYIO NOJIOBUHY BEreTalluu COu. Tarxke 3TOT
OTBET MPOSBISUICS B AncOanaHce CHHTE3a (POTOCHHTETHUECKUX 3EIEHBIX M KEITHIX IMUIMEHTOB M UX
COOTHOLICHUS, YTO MOKET PACCMaTPUBATHCS KaK COCTABIISIOIIAS aJanTallii CAMOMOTHYECKOH U (oTO-
CHUHTETHYECKON CHCTEM K JACHCTBHIO (DYHTMUUAOB U MONACPKAHMUS B TAKUX YCIOBHSAX MOJHOLEHHOTO
Pa3BUTHS PaCTEHUI CO CTAaOMJIBHOM pealHu3alueil MX MPOAYKTHBHOTO MOTEHIHMAajd. YCTaHOBJICHHBIC
Ham# (U3UOJIOTHUECKHE aCIEeKThl OTBETa COEBO-pU300MaIbHOrO CUMOMO3a Ha efiCTBUE aHTPOIIOTEeH-
HOTO (paKTOpa CBUIETENBCTBYIOT O BO3MOXHOCTH npuMeHeHus: GpynruunaoB Cranaak Ton u esep (1,5
u 0,3 1/ T ceMsiH COOTBETCTBEHHO) JJIsl IPEANIOCEBHOM 00pabOTKU CEeMSH B JAEHB MOCEBA C MOCIENYIO-
el ux Oakrepuzanueil pu300MaIbHBIM ITAMMOM.
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WMMYHONOIMMMYECKUA MOHUTOPUHI COPTOOBPA3LIOB
NbHA HA YCTOMYUBOCTb K AHTPAKHO3Y B YCINIOBUAX
3ANAQHON NNECOCTENUN YKPAUHDI

Oxcana BAHTHIITHH, I'anuna BUJIOBYC,
Kamepuna ALIYX, Aumon IIIYBAP

Abstract. In the conditions of the Western Forest-Steppe of Ukraine the most common and harmful disease of
flax is anthracnose, the development of which reached 79 %. During 2018-2019, the development of anthracnose
on flax varieties and hybrids was monitored in breeding nurseries of the Institute of Agriculture in the Carpathian
Region (Ukraine). The meteorological conditions of the growing season favoured the attack of all varieties of flax
by anthracnose in the budding phase. The spread of the disease intensified by the onset of early yellow ripeness.
The results of two-year studies of flax damage by anthracnose are presented, the development of which in the
budding phase were in 2018 — 5.0-15.0%, in 2019 — 3.0-18.0%; in the phase of the onset of early yellow ripeness,
respectively 27.0-79.0 and 24.0-75.0%. According to the research results, the least diseased varietal samples were
revealed and recommended as parental forms in the breeding process for resistance to anthracnose.

Key words: Linum usitatissimum; Varieties; Anthracnose; Disease resistance; Weather conditions.

Pegepar. B ycnoBusax 3amagHoi#t Jlecoctenn YKpawHBI OZHOM M3 CaMBIX PAacHpOCTPAHEHHBIX M OMACHBIX
OoJie3HeN JIbHA SIBISIETCS] aHTPAKHO3, pa3BUTHE KOTOporo pocturiio 79%. B teuenne 2018-2019 rr. nmposenen
MOHHUTOPHUHT DPa3BUTHS AaHTPAKHO3a HA COpPTax M TMOpHIax JIbHA B CEJIEKIMOHHBIX MUTOMHHUKax MHCcTHTyTa
cenbckoro xo3sicTea KapmaTckoro pernona (Ykpanta). MeTeopororuiaeckre yCIOBHSI BETeTAIIHOHHOTO TIEpHo/ia
CHI0c0oOCTBOBAIM OPAKEHHUIO BCEX COPTOOOPA3IOB JIbHA aHTPAKHO30M B (a3e OyToHm3anuu. PacmpocTpanenne
OonesHn ycunuBanoch B (ha3ze Hadasa paHHEH >KenTod crenocTd. IIpuBeneHsl pe3ydabTaThl JBYXJIETHHX
HCCIICIOBAaHUN TIOPa)KeHUS JIbHAa aHTPAKHO30M, Pa3BUTHE KOTOporo B (haze OyToHM3anuu cocTaBimsuio B 2018 1.
—5,0-15,0%, B 2019 — 3,0-18,0%; B da3e Hagama paHHEH XKenToi crenocTu cooTBeTcTBeHHO 27,0-79,0 1 24,0-
75,0%. Ilo pe3ynbraTtaM McCIEIOBAHUS BBISIBICHBI HANMEHEE MOPAXEHHbBIE COPTOOOPA3IIBI AJIsI HCIIONB30BAHHS B
CENEKIIMOHHOM IIPOIIECCE HA YCTOWINBOCTh K aHTPAKHO3Y B KaUECTBE POAUTEIBCKUX (HOpPM.

KuroueBsle cioBa: Linum usitatissimum; Copta; AHTpaKHO3; YCTOMUHBOCTE K 60ne3nsam; [Toronnsre ycnoBus.

BBEJEHUE

Otpacinp IJTBHOBOJCTBA SBISIETCS OJHOM M3 CaMBIX TEPCHEKTHUBHBIX IS Pa3BUTHS JIETKOM
MIPOMBIIIUIEHHOCTH ¥ MMEET I SKOHOMHUKH YKpauHbI O0JIbIIIOE 3HAYEHNE, ITOCKOJIBKY yIOBIETBOPSET
CIPOC Ha ECTECTBEHHBIE, HKOJIOTMYECKH YUCTBIE MPOAYKTHL, a TAaKKe CIOCOOCTBYET YBEIHYECHHIO
3aHATOCTH U MOBBITIICHUIO 10X010B HaceneHus (buprokosa, T. 2014; bypuk, O. 2013; dpozx, O. 2010).

OCHOBHBIMH TEHICHIIMSIMU Ha OTEYECTBEHHOM PHIHKE JIbHA SIBJISIETCS] HE3HAYHUTEIIHHAS eT0 J0JIS B O0IIEH
CTPYKType TPOHM3BOACTBA MACIWYHBIX KYJIBTYp, COKpAIICHHE IMOCEBHBIX IUIONIAJIe, HU3KWI ypOBEHb
IIPOM3BOJICTBEHHBIX ITOKa3aTesnell. B TedeHnme mocnemHux jeT B OOMIEH CTPYKType IOCEBOB KyJBTYpP
MaCIIMIHBIN JIeH 3aHuMaeT meree 1 %, nen-nonrysert — 0,02% (Jommuaceka, A. 2015; Ctopuoyc, U. 2018).

Cemena macimuaHOTO JibHA coaepxkaT 42—50 % sxupoB, B credmsax — 10—15 % BomokHa, KOTOpHIE
WCTIONB3YIOT JUTA M3TOTOBIICHUS JHHIHBIX TKaHeH. ComoMka, B KoTopoii comepxutcs 50 % 1emTonao3sl,
ABIISIETCSI ChIpbEM JUIsl MpOM3BOACTBa Oymarw, kaptoHa (Jlasaps, II. 2013; [lomumucerka, A. 2015;
Cropuoyc, U. 2018; [Tonumyk, JI. 2015).

Jlen-nonTyHeI SBISIETCS OCHOBHOM MPSIIMIBHOMN KyJIbTY PO 3amagHbIX peruoHoB Y KpanHbl. CTebmu
npHA conepkat 25—31 % BOJIOKHA ¢ TIEHHBIMHU TEXHOJIOTHUSCKUMH CBOHCTBAMH - THOKOCTHIO, BRICOKOH
MIPOYHOCTHIO, Oyiarofaps KOTOPHIM OH MPEBOCXOAUT XJIOMKOBOE WM IIEPCTSHOE BOJOKHO. JleH mMeer
OOJIBITYI0 KOPMOBYIO IICHHOCTS - B 1 KT ceMsTH coaiepkutcs 1,8 kopMoBEIX enuHuIll. CeMeHa JIbHa HIMEIOT
TaKKe JiedeOHbIe CBOMCTBA, OHU COJIEPKAT, KPOME )KUPOB, OCJIOK, YTIEBOIbI, OPTraHNYECKHE KUCIIOTHI,
dhepmenTtsr (KpuBomeena, JI. 2013; Jlumont, A. 2016; Jlorunos, M. 2014; Makapenko, B. 2014).

Oco0bIM TIpenMyIIECTBOM JIbHAa KaK TOBapa Ha arpapHOM pBIHKE SBJSIETCS €ro 0e30TXOTHOCTh —
HCTIOJTb30BaHME CEMSTH U COJIOMKH, UTO ABJISIETCS] OJTHAM 13 OCHOBHBIX (DAaKTOPOB BO3POXKICHNUS B Y KpanHe
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OTpPACIIH JIHOBOJICTBA. JTO BO MHOTOM 3aBUCHUT OT MCIIOJIb30BaHNS HOBBIX COPTOB JIbHA U SKOHOMHYECKH
BBITOAHBIX TEXHOJOTMYECKUX IMPHUEMOB BBIpAIMBaHMs, CIHOCOOHBIX 00ECHEYMBATH BBICOKHE YpOKau
cemsH. [Ipy npaBUIBHON TEXHOIOTHH BBIPAIIMBAHUS JIbHA, MOKHO TOCTHYb BBIX0/1a BOJIOKHA 110 8—10 11/
ra, cemsiH — 10 1/ra (I'onoBHs, A. 2010; Kpasuyk, B. 2010; Mapkos, 1. 2015; [Tpumakos, A. 2013).

Ceromnsi Oonbllioe BHMMaHHE YAETSACTCS OJHOMY W3 BaKHBIX HANpaBICHWH CENEKLUWHU JIbHA,
H3YyYEHHIO, CO3JAaHUI0 W BBIPAIIMBAHUIO YCTOWYHMBBIX COPTOB, DJKOJOTHYECKH O€30MacHOTO U
9KOHOMHYECKH LeJIECO00Pa3HOTO METO/1a 3AIUTHI KYJIBTYpBl OT BPEAHBIX OPTaHU3MOB.

AHTpaKHO3 SBISETCS OJHOMW M3 CaMbIX PacHpOCTPaHEHHBIX M OMAacHBIX Oosie3Heil npHa. [lpn
MOpaKEHHUH JIbHA aHTPAKHO30M HEo0Op BOJOKHA MOKET pocturath 35 %. CeMmeHa, MOMy4YeHHBIE OT
OOJBHBIX pacTeHH, UMEIOT HU3KYI0 BcxoxecTh (buprokosa, T. 2014).

CopTOB YCTOMYUBBIX K aHTPAKHO3Y, & TAKIKE C KOMIUIEKCHOW YCTOWYMBOCTHIO K OCHOBHBIM OO0JIC3HIM
JbHA HEJOCTaTOYHO. Bombuiol mpobiaeMoil sBisieTcsl coueTaHue XO3IHCTBEHHO IICHHBIX MPU3HAKOB C
KOMILIEKCHOH YCTOMYMBOCTBIO K 00JI€3HSIM. M TOJBKO MOSIBICHUE CEJIEKINOHHBIX YCTOHUUBBIX COPTOB
MOKET 00€CIeUNTh BBICOKYIO YPOXKAHHOCTD JIbHA M YCTOHYMBOCTE K Oone3HsM. J{ins cozganus copTa,
KpOMe OTpe/ieNieHUs] MPOLYKTHBHBIX XapaKTePUCTUK, HEOOXOIUMO MPOBECTU OLCHKY CEIEKIMOHHOTO
MaTepuaia Ha YCTOWYMBOCThH K OOJIE3HSM C IeJbio moadopa poautenbekux Gopm (unnuk, B. u ap.
2007; Koctenxko, H. 2012).

[TosTOMy 1enpl0 HAIMX HWCCIENOBaHUI OBUIO M3yYeHHE M BBHIABICHHE COPTOB JIbHA, KOTOpHIC
OyAyT HMCIONB30BaThCS B CENEKIMOHHOM MPOIecce B KAUEeCTBE MCXOIHOIO MaTepuana Jjisl CO3AaHus
YCTOWUYUBBIX COPTOB K aHTPAKHO3Y.

MATEPHAJIBI 1 METO/bI

B 2018-2019 rr. 6pu11 pOBEAEHBI UCCIEA0BAHMS 10 H3yYSHUIO HHTEHCUBHOCTH IOPaKEHHS COPTOB U
rHOpHUIIOB JIbHA aHTPAKHO30M B YcloBHUsX 3ananHoi Jlecoctenn YKpauHbl B CENEKIIMOHHBIX TUTOMHUKAX
JIbHA, OT/eNa pacTeHneBozcTBa MHCTUTYTA cenbekoro xo3siictBa Kapnarckoro pernona HAAH.

Pe3ynpraTMBHOCTD CENEKLMM BO MHOIOM 3aBHCHT OT HAJIWYHMS XOPOIIO M3YyYEHHOTO HCXOIHOTO
Marepuana, HaydHo OOOCHOBAHHOTO IOAXOJa K €ro HCIOJIB30BAHUIO M PErYISPHOTO MOHUTOPWHIA
MaTOTEHHOTO KOMILJIEKCa BO3OYUTES.

B mopapnsiomeM OONBIIMHCTBE OLIEHKY IO YCTOMYMBOCTH K OOJIE3HSM NPOBOISAT Ha YpPOBHE
MOMYJISALUH, OCKOJBKY JUISl CEIEKIIMOHHON MPAaKTUKU LIEHHBIM SABISETCS MaTepHal, YCTOWYMBBIA He
K OTICIILHBIM pacaM, a B IIEJIOM KO Bced momynsnuu Bo3Oymutens Oonesnu (Cimcapuyk, M. 2014;
Crpyxosa, C. 2008).

VYdeTsl mopakeHHsl CENEKIMOHHBIX 00pa3loB JIbHA AHTPAKHO30M IPOBOIWIM B CENEKIHMOHHBIX
MMUTOMHUKaX B (paze BCXOA0B, OyTOHM3ALMHU M Hadaia paHHeH skenTtoil crenoctd. CTeneHs NopaXeHus
JbHA aHTPAKHO30M OIPENEISUId B COOTBETCTBUM C METOAWYECKMMH pekoMeHfauusmu (OmemnioTa, B.
1984; Poram, A. u np. 1987; locniexos, A. 1985).

[lkana aj1st yueTa NopaskeHus: PaCTeHUH JIbHA-I0JTYHIIA aHTPAKHO30M.

a) (haza BCXOJOB:

0 — 310poBBIE pacTeHUs;

1 — cnabast cTeneHb — OYEHb MaJlble TISITHA HAa OJTHOM WIIM JIBYX CEMSOJSIX, OPaH)KEeBbIe IITPUXH U
MaJio3aMeTHBIE MATHA Ha CTEOISX M KOPHSX;

2 — cpenHsist cTenieHb — OOJNBINNE MATHA WIM OTMUPAHHE OJHOW CeMANOoIH. XOPOILO BBIPAXKEHBI
OpaHKeBBbIE MATHA HA KOPHAX U CTEOISX;

3 — cuibHasl CTENEHb — OTMHPAHHUE JIBYX CEMSAOJNEH WM MOpa)keHHe TOYKU pocTa. bosbmas
NepeTsKKa Ha TJIaBHOM KOpHE HE BBIIIE pa3BETBICHNUS OCHOBHOM Macchl KOpHEH;

4 — o4eHb cUJIbHAsI CTENIEHb — MEPETSHKKU Pa3IMYHON BEJIMYMHBI Ha MOJCEMSI0JIBHOM KOJIEHE, Ha
cTe0Jie WM Ha TJ1aBHOM KOpHE BBIIIE OCHOBHOM Macchl KOpHeH. [ mbens pacTeHuid.

0) nepen yOOpKoO# JIbHA:

0 — 310poBBIE pacTeHUs;

1 — cnabas creneHb — KOPUYHEBO-Oyphle MATHA Ha JUCTHSAX WM HECKOJIBKO TPELIMH Ha cTede;

2 — cpeaHsisl CTENeHb — HIKHSIS YacTh CTEOJIS MOKPHITA CIIOUIHBIMU INTyOOKMMHU TpElInHAMHU WIIH
MeJIKasi MpaMOpHasi IISITHUCTOCTD JI0 MTOJIOBUHBI CTEOIIS HITH CIUIOIIHOE MOOypeHHe HIKHEW YacTH;
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3 — cusbHas CTeneHb — MpaMOpHas MSITHUCTOCTD 10 BCEMY CTEOJII0, KOTOpasi 3aHMMaeT He MEHee
2/3 wactu cTeOlis WK CIUIOIIHOE MOOypeHne He MeHee TTOJIOBUHBI CTEOIIS;
4 — oueHb CHIIbHAS CTETEeHb —CIUIONIHOE O0YpeHue CTeOs.

PE3VJIBTATBI U OBCYXIEHUSA

B ycnoBusix 3anagnoii Jlecoctenu YkpanHsl HanOosiee pacnpoCTpaHEHHOW U BpeAHOW 00JIe3HBIO Ha
[10CEBax JIbHA AIBJIAETCS aHTPAKHO3, Pa3BUTHE KOTOPOTO B [TOCIETHHE FO/IbI 1OCTUTIIO0 79 %. IHTeHCHBHOCTH
pa3BuTHsL OOJIE3HN 3aBUCHT OT YCTOHYMBOCTH COPTOB M METEOPOJIOTHUECKHUX YCIIOBUH BEreTalliOHHOTO
MEpHO/Ia, KOTOPBIE BBI3BIBAIOT MM MOJABIISIOT pa3Butue 3adonesanus (Bammmmn, O. 2017).

UccnenoBanne nuHAMUKK pa3BUTHS aHTpakHo3a jbHa 2018—2019 rr. mokaszano, 4ro B Qase
BCXO/IOB B KOJUIEKIIMOHHOM IIUTOMHUKE Pa3BUTHE aHTPAKHO3a ObLIO HE3HAUNUTENIBLHBIM, MHOTHE COPTa
OCTaBaJIUCh HE MOpaKeHHbIE 00JIE3HBI0. MaccoBoe MOpakeHNe COPTOB M THOPUAOB MPOU3OLLIO B (aze
OyTOHHM3alMU U yCUINBAIOCH K (Daze Hayaia paHHeH KenToH CIIeNIOoCTH.

AHanu3 METEOPOJIOTHYECKUX YCIOBHM MOKa3aj, 4TO 3a F0Jlbl HCCIEI0BAaHUM CPEHSAS MHOTOJIETHISA
TeMIIepaTypa Bo3ayXa IpeBbIIIaia HOpMY, a KOJTMYECTBO 0cagKoB ObuIo pasHbM (Puc. 1).
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B 2018 1. maii ObI TETUIBIM, TEMIIEpPATYpa BO3/IyXa B TpeX JAeKajax MpeBblliala HOPMY COOTBETCT-

Pucynoxk 1. Konuuecmego ocaoxos 3a anpenvb-uionb Pucynok 2. Teunepamypa 6030yxa 3a anpeinb-
OMHOCUMETLHO K MHO2OLEMHEM)Y KOMUYECEY U0l OMHOCUMENBHO K MHOLONEMHEMY KOAUUECTE)
(2018-2019 22.) (2018-2019 ze.)

BeHHO Ha 5,9; 0,7; 5,3 °C. KonuuecTBO 0CaJikOB B IEPBOM M TpeThbel jekane Obuio Ha 6,6 u 11,2 Mm
MeHbIIIE HOPMBI, BO BTOpoi aekane —Ha 1,8 MM Oonbiie HopMel (Puc.1, 2). Takue ycnoBust B Mecsue
Mae CHocOOCTBOB&JIM Pa3BUTHIO aHTPAKHO3a JIbHA, KOTOPOE Ha HEKOTOPBIX COPTax B (a3ze BCXOAOB
coctasisuio 1,0—4,0 % (Puc.3).

Oco0eHHBIMH OKa3aJIMCh METEOPOJIOTMUECKUE YCIIOBHSI JIETHETO Iieproaa. B urone remmeparypa Bo3ayxa
B IIEPBOI U BTOPOH JIEKajie NPEBbIIIaTa HOpMY cooTBETCTBEHHO Ha 4,0 u 3,1 0C, B TpeThell — HUKE HOPMBI
Ha 1,1 0C. KonnuecTBo ocankoB ObIIIO MEHBILIE HOPMBI B IIEpBOH Jekaae Ha 19,1 MM 1 Gosnbilie HOpMBI BO
BTOPOM U TPETHi — COOTBETCTBEHHO Ha 65,0 u 14,6 Mm. Teruias u BiakHasi IOT0O/Ia HMIOHS CIIOCOOCTBOBAIA
MOPAKEHUIO BCEX MCCIIEAYEMBbIX COPTOB M THOPHIOB JIbHA aHTPAKHO30M B (pa3e OyTOHM3ALUHL.

PazButne 3aboneBanusi B ¢a3ze OyTOHM3aLMU B CEJEKIMOHHBIX HHTOMHHKAX COCTaBJISIO: B
KOHKypcHOM — 4,0—7,0 %, xontposbHOoM — 5,0—8,0 %, komnekuuonnom — 3,0-11,0 %, nutomuuke F,
—5,0-11,0 %, nuromnuke F,—4,0-12,0 %, nuromuuke 3-ro roxa cenekuuu — 5,0-15,0 % (Tabm. 1).

CunbHoe pa3BuTHE OOJIE3HM BBI3BAJIM METEOPOJIOTHUECKUE YCIOBHS HIOJIS: TeMIlepaTypa BO3ayXa
MpeBkINIaia HOPMY B TpeX Jekaaax coorBercTBeHHo Ha 1,1; 0,8; 3,3 °C. KonuyecTBO 0caakoB B HIOJE
OTJIMYAJIOCh 1O JeKajaM: B NepBoi — Ha 25,2 MM OblIa MEHbLIE HOPMbI, BO BTOPOH M TpeTberd —
IIpeBbIIIaga HOPMY COOTBETCTBEHHO Ha — 13,2 u 26,0 MM.

B ¢a3e navana paHHeH >XeNTOW CIHENIOCTH, Temjas M BiaKHas IOrojAa MO CHOCOOCTBOBaa
CHJIBHOMY HOPaXCHUIO aHTPAKHO30M B KOJUJICKIIMOHHOM MUTOMHHKE copToB [nuHym(St), AHTeH,
Anexcum, baiikan, 3apsaka, Tomckuii-17 u rubpunoB HW-522, g117665, MD-652 (Puc. 3).

[opaxkeHne copToB W TMOPHOOB JbHA B CENEKIMOHHBIX NMUTOMHUKAX COCTABISUIO! B KOHKYPCHOM —
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" 27,0—54,0%, xoutponsHoM — 35,0—57,0%,
7 kosekmoHaoM — 32,0—70,0 %, muTom-
6 nuke F, — 36,0-79,0 %, maromuuke F, —
25 34,0-68,0 %, muToMHHKE 3-TO TOJIa CeJIeK-
240 i — 39,0-70,0 % (Taom. 1).
=30 BaxHbIM  (hakTOpOM, OT KOTOPOro
©
220 3aBUCHT CTCIICHb MOPaXCHUS COPTOB U
Elo 1 rUOPUIOB JIbHA AHTPAKHO30M, SIBJISICT-
2 0 ek (23] Rl L 2t 3 W -l o U o
B RS E<coN—Nn LomcmSmchod—an cs ycroiunBocTh. C LENBIO CO3IaHUS
N b — N\ 1o N > — N\ 1Y ~
g;;gagggé,gmggg 955%£5§%>§5$823 YCTOWYUBBIX COPTOB K AHTPAKHO3Y IIPO-
ool . - =2=-=2zY . > N
SScSZETESERNSS SscSEEEESEzYSS BOIW/IM OIIEHKYy COPTOB Ha yCTONYHM-
me% 2ug0 IR me% HEg0 IR
2 & < g 2 2 < g BOCTb K 3a00JICBAHHIO B KOJUIEKIITHOHHOM
£® = £® = nutomuuke. Cpeiu U3ydaeMbiX Cellek-

®a3a pa3BHTHS JIbHA M OHHBIX 06pa3u013 B KOJUICKIMOHHOM
MUTOMHHKE YCTOHYMBBIX COPTOB K 3a00-
JIEBAHUIO HE BBISBICHO.

Hanmenee mopakeHHBIME —aHTpaK-
HO30M  OKaszainuch copra  Emilen
(3,0-32,0 %), Crapomectnsiii (2,0—-38,0
%), Berber (3,0-40,0 %), g7 Astelle
(2,0-42,0 %), Rust Resistant summ Ne6 (3,0—45,0 %), 3aps-87 (St,) (4,0-46,0 %) u rubpunsr 7562
(2,0-35,0 %), WL-150 (1,0-33,0 %), xoTOpbIc OBLIM PEKOMEH/IOBAHBI IS AAJLHEHINEr0 U3y4YeHUs U
paboTHI B CENIEKIINU.

(asa BcxomoB  # (aza Oyronnzammu 1l (asa Havano paHHEH KENTOM CHENOCTH

Pucynok 3. Junamuxa pazeumus aumpaxkHo3a ibHa 8
KoanekyuonHom numomuuke ¢ 2018—2019 ee., % (UCI"
Kapnamckoeo pecuona)

Taoauua 1. Pazeumue anmpaxuo3a ibHa 8 celeKyuoHuvix numomuuxax, % (2018—2019 z2.)

2018 . 2019t
CenexiroHHbIE " "
¢aza (haza Havama paHHEH ¢aza (haza Havaa paHHeH
MUTOMHHUKH . .
OyTOHU3aLMH HKEJITOM CIEIOCTH OyTOHU3ALMH JKEJITOM CIEIOCTH
Konnexunonumrii 3,0—-11,0 32,0-70,0 3,0—18,0 16,0—-72,0
[Turomuuk F, 5,0-11,0 36,0-79,0 3,0-16,0 22,0-69,0
IMuromuuk F 4,0-12,0 34,0—68,0 5,0-15,0 36,0-72,0
TTroMHK 3-T0 roza 5,0-15,0 39,0-70,0 3,0-15,0 24,0-75,0
CEJICKLINH
KonTtponbHsbIit 5,0-8,0 35,0-57,0 6,0—15,0 36,0-62,0
KoHKypcHBII 4,0-7,0 27,0-54,0 2,0-9,0 40,0-60,0

MeTteoposoruueckue ycioBus BereTanuoHHoro nepuona 2019 r. CyIIEeCTBEHHO OTJIMYAIUCh
TEMIIEPaTyPHBIM PEKUMOM U KOJIMYECTBOM OCaJKOB, KOTOPBIE MPEBHIILIAIIA HOPMY B TPEX JIEKaaax Mast
COOTBETCTBEHHO Ha 12,7; 49,1; 22,8 mm. Temmneparypa Bo3ayxa B IEpBO JieKaie Mecsia Oblia HUXKE
HOpMbI Ha 2,1°C, Bo BTOpO# M TpeTbeil — Bbille HOPMBI cooTBeTcTBeHHO Ha 0,9 m 2,2 °C. Bonbmioe
KOJINYECTBO OCAJKOB, CHJIbHBIC IUBHEBHIEC JTOMK/AW, IPOXJIAJHAS IOT0/1a B Havasle Mast IPersiTCTBOBAIN
Pa3BUTHIO aHTPAKHO3a, B (ha3e BCXOJ0B HCCIEI0BaHHBIE COPTa HE OBLIM OPaXKEHbI OOJIE3HBIO.

[oroaneple ycnoBusi MIOHA CHJIBHO OTJIMYAIHCh MEXAY COOOW KOJMUYECTBOM OCAJKOB: B IEpPBOU
nekane npu HopMe 30 MM HaOIr01AIOCh OTCYTCTBUE OCAIKOB, BO BTOPOH Jekane — Ha 1,8 MM Oombiie
HOPMBI, B TpeThel Jiekaze — Ha 18,3 MM MeHbIlle HOpMBI. TemnepaTypa Bo3Ayxa MpeBbIliaia HOpMY B
TpeX JeKaaax UIoHS COOTBETCTBEHHO Ha 4,6; 6,9; 3,4 °C.

PasButie aHTpakHO3a B CENEKIMOHHBIX MUTOMHHKAX B (pase OyroHmzaumu cocrasisuio 2,0—-18,0 %, a B
YaCTHOCTH B KOHKYpcHOM — 2,0—9,0 %, koHTposHOoM — 6,0—15,0 %, komiekimonaoM — 3,0—18,0 %, muTomHNKe
F,—3,0~16,0 %, nutomuuke F, —5,0~15,0 %, nuromumxke 3-ro roma ceneximu — 3,0 —15,0 % (Tab6m. 1).

BnaronpuatHeIMU 17151 pa3BUTHA aHTPaKHO3a OKa3aJIMCh MOTOIHBIE YCIOBHUS Hrons. Temmeparypa
BO3JlyXa B IIEPBOM M TPEThEil AeKaje OblIa BhIllIe HOPMBI cooTBeTcTBeHHO Ha 0,9 u 3,1 °C, Bo BTOpO# —
Hke HopMBbI Ha 1,6 0C. KonmnaecTBo ocankoB ObLIIO MEHBIIIE HOPMBI B IEPBOM U BTOPOIi Aekase Ha 9,9
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u 24,0 MM u Oosbilie HOPMBI B TpeTheld — Ha 13,1 MM. CMeHa TeIUIbIX THEH Ha MPOXJIaJHbIe, HeJ0cTaua
BJIaT'M WJIA U30BITOK CIIOCOOCTBOBAJIU IMMOPAYKEHUIO JIbHA aHTPAKHO30M.

B KoJIEKIIMOHHOM MHUTOMHHMKE B (ha3e Hayajla pPaHHEH MKEJITOW CIENOCTH CHJILHOE Pa3BUTUE
aHTpaKHO3a HaOIroAI0Ch Ha copTax [nmmuuayM(St), 3opsa-87 (St), Ariadna, AHTeii, Anexcum, 3apsHKa,
Tomckuii-17 u rudbpunax WL-150, HW-52/2, TL-500/1,g117665, MD-652.

Pa3ButHe 00JIe3HU B CEICKIIMOHHBIX MUTOMHHUKAX ObUTO B mpenenax 16,0—72,0 %, a B 4acTHOCTHU: B
koHKypcHOM — 40,0—60,0 %, kouTponsHoM — 36,0—62,0 %, xomnekimonnoMm — 16,0—72,0 %, nutoMHuKe
F,—22,0-69,0 %, nuromuuke F, —36,0—72,0 %, nuromuuke 3-ro roxa cenekumu — 24,0—75,0 % (Tabmn. 1).

3a nepuon Beretanuu JibHA B 2019 T. B KOJUIEKIIMOHHOM MUTOMHUKE aHTPAKHO30M OBLIM MEHEe
nopakeHsl cinenyromue copta: baitkan (11,0-22,0 %), Opuon (10,0-19,0 %), Luna (7,0-27,0 %),
Pyuranyok (8,0-23,0 %), JTunep (5,0-31,0 %), Jle6roT (6,0-36,0 %), 3omotuctsiii (4,0—35,0 %), Tocr-
2 (3,0—32,0 %), Alba (3,0—33,0 %), Atena (11,0-36,0 %), Toct-5 (7,0—33,0 %), MoruieBckuii (MyT.)
(10,0-32,0 %). Tak >xe HauMeHbIIIee TopakeHne 00JIe3HbIO HaOMIOAAIOCh Y THOpUOB: Jlunus JI3Y-5
(5,0-16,0 %), Jluaus JIZY-3 (5,0—18,0 %), Jlunus JI3Y-2 (3,0-25,0%), JTunus JI3Y-4 (7,0-28,0 %).

BbBIBO/IbI

WMMyHONOrHYeCKMH MOHUTOPHHT Pa3BUTHS OCHOBHBIX OOJie3HEH JIbHA TOKa3al, 4YTO Hambolee
pacnpoctpaneHHo# 6oj1e3HbI0 B 3anagaoit Jlecoctenu Ykpaunsl B 2018-2019 rr. ObuT aHTpaKHO3, pa3BUTHE
KOTOPOTO 3aBUCENIO OT YCTOMYMBOCTH COPTOB U METEOPOJTIOTHYECKHUX YCIOBHI BEreTalliOHHOTO IEPHOAA.

[lo pe3ynbraTaM ABYXJIETHHX HMCCIEAOBAHHN METEOPOJIOTHYECKUE YCIOBHS BETETAllMOHHOTO Iie-
pHoaa cocoOCTBOBAM MMOPAKEHHIO BCEX COPTOB M TMOPUAOB JibHA B (hase OYTOHM3ALMU U CHIIBHOE
nopakeHue B (haze Havaja paHHel >kentoi crenoctu. B 2018 r. pa3BuTHE aHTpaKHO3a COCTABISUIO B
¢aze Oyronuzamuu 5,0—15,0 %, B pasze Hauana panneit xenroi cnenocta 27,0-79,0 %; B 2019 . — co-
otBeTcTBeHHO 3,0—18,0 1 24,0—75,0 %.

Jnsa nanpHeiIero uCosab30BaHysl B CEJIEKIMOHHOM IPOLecce M0 CO3OaHNUI0 YCTOMYMBBIX COPTOB K aH-
TpakHO3y pekoMeHzoBaHb! copra Emilen, Crapomectrsiii, Berber, g7 Astelle, Rust Resistant summ Ne6, 3apsi-
87 (St2), Batikan, Opuon, Luna, Pyrmvdok, Jlunep, Toct-2, [le6ror, 3onotuctsiii, Alba, Atena, Toct-5, Moru-
neBckuil (MyT.) 1 TuOputbt 7562, WL-150, Jlunust JI3Y-5, Jlunus JI3Y-3, Jluaus JI3Y-2, Jluans JI3Y-4.
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PEAKUNA KOHCKOIO KAWWUTAHA OBbIKHOBEHHOI'O (AESCULUS
HIPPOCASTANUM L.) HA OMONAXUBAKOLWLYIO OBPE3KY B
rOPOACKUX YCITOBUAX CTEMHOW 30Hbl YKPAUHDI

Enena IIOHOMAPEBA

Abstract. The reaction of horse chestnut to rejuvenation pruning has been studied by the following morpho-
physiological parameters: water regime, pigments content, morphometric parameters of annual growth and organs of
assimilation. In the course of the study, it was found that the leaves of rejuvenated plants are characterized by a lower
water retention capacity and a significant water deficit compared to control plants. The intensity of transpiration of the
experimental plants exceeds this indicator by 1.55-2.60 times compared to the control trees. The chlorophyll content
in the leaves of rejuvenated plants is also higher by an average of 20% (especially chlorophyll b). An intensification
of growth processes is observed after crown pruning, especially the length of annual shoot due to the length of inter-
nodes. The size and number of assimilation organs also increases in rejuvenated horse chestnut trees.

Key words: Aesculus hippocastanum; Rejuvenation pruning; Morphometric indicators; Pigments; Water exchange.

Pedepar. M3yuann peakuuio KamTaHa KOHCKOTO OOBIKHOBEHHOTO Ha OMOJIQKMBAIOLIYI0 OOpE3Ky IO TaKuM
MOKAa3aTeNIsAM: BOJHBIM PEXUM, COACpP)KaHHE NMUTMEHTOB, a TAaKXKe MOPPOMETPUUIECKUE MapaMeTpbl TOAUYHOTO
MIPUPOCTa U OPTraHOB acCUMWIALMH. VccnenoBanue BOGHOTO 00OMEHa ITOKa3alo, YTO ATl IUCTHEB OMOJIOKEHHBIX
pacTeHuil XapakTepHbl Oojee HU3Kash BOAOYAEPKHMBAIOIIAsl CIIOCOOHOCTh M CYIIECTBEHHBIM Ie(UIUT BOABI 11O
CPaBHEHHIO C KOHTPOJIbHBIMH PAaCTEHHUSIMU. VIHTEHCHBHOCTh TPAHCIMPAIMH JINCTHEB PACTEHHUH, MOABEPTIIUXCS
o0pe3Ke, MPEeBHIIIaeT JaHHBIN MTOKa3aTeNlb y HeoOpe3aHHBIX pacTeHuil B 1,55-2,60 pasza. Coneprkanue xiopoduiuia
B JINCTBSAX OMOJIOKCHHBIX pPacTEHHH Takxe BbIIe B cpenHeM Ha 20% (ocobenHo xmopodwin b). Habmonaercs
CYIIECTBEHHAss MHTCHCU(HKAINA POCTOBBIX IPOLECCOB IMOCIE KPOHHPOBAHMS, OCOOEHHO IJTMHA OXHOJIETHETO
no6era, IPeUMYIIECTBEHHO 3a CIET YBEIHUCHHUS JUTHHBI MEXK10y31Hs. Taroke yBeIMUNBaETCS pa3Mep U KOJIMIECTBO
OpraHOB ACCUMIJISILINN Y IEPEBhEB KaIITaHa KOHCKOTO OOBIKHOBEHHOTO, ITOABEPTIINXCS OMOJIOKCHHIO.

KuaroueBsle cinoBa: Aesculus hippocastanum; Omonaxusaionas oopeska; MopdomeTprueckre moKa3aTely;
TTurmentsr; Bomgabiii oOMeH.

BBEJEHUE

Ha ceromHs omHUM M3 CaMbIX PacHpOCTPAaHEHHBIX MPHEMOB IO COXPAaHEHHIO M OMOJOXEHHIO
TOPOJCKMX HAaCAKICHNH, KaKk B YKpanHe, Tak u B ctpanax CHI', sBnseTcs pagukanpHas o0pe3Ka KpOHbI
JIEpeBbEB WM TONMHHT. Takoi BuA 0OpEe3KH, K COXKaJCHHIO, MPOBOAAT 0e3 ydeTa OMOJIOTHYECKHX
0COOEHHOCTEH APEBECHBIX BUJIOB, YACTO HE YUNUTHIBAIOT U BO3PACT pacTeHHIA. B mocienHue roipl y4eHble
Bce 00JIbIIIe YAeNnsI0oT BHUMaHHUE N3YYCHUIO PEaKINH Pa3InIHBIX [TOPOI Ha CUIIbHOE KPOHUPOBAHHE.

Yame Bcero moa KapAWHANBHYIO OOpe3Ky B TOpOAax IMOANAAAaeT TOMOJIb — Kak Hamboiee
pacrmpoctpaneHHas u HemodroBeuHas noponaa (Cementormra, A. B. u ap. 2014). Ilo maennio A.H.
TrokaBHUHOM, COCTOSTHUE TOIIOJICH MTOCIe KPOHUPOBAHUS 00YCIOBIICHO BEICOTOM OOPE3KH M THAMETPOM
CTBOJIa, BO3PACTOM PAaCTEHUH U CIIOCOOOM KpoHUpOBaHU. JepeBns ¢ quameTpoM cTBosa 6omee 30 cM,
KOTOpBIE paHee HU pa3y He o0pe3any, mocie KpOHUPOBAHHS «Ha CTBOM» yacTo norubarot (TrokaBuHa,
A. H. 2018). Hekoropble aBTOpHI OTMEYAIOT OOJBINEe KOIMYECTBO IOBPSKICHUNA Y TOIMOJICH,
TIOABEPTIITNXCS OMOJIOKEHHIO, TI0 CPAaBHEHHUIO ¢ HEOOpe3aHHbIMH dK3eMIunsipamu (Pynosa, E. M.u ap.
2017), npyrue — 9T0 OMOJIOKEHHBIE pacTeHUs poaa Populus L. He OTINYarOTCS ypOBHEM KU3HECHHOTO
COCTOSTHUSA OT HeoOpe3aHHbIX (MarkoBcrka, C. 1. et al. 2018).

[Tocne TonmuHra MIOMAAF PAHEBOI MOBEPXHOCTH OOJIBIINE, YeM IPHU APYTHUX BUAAX O00pe3KH. ITO
MIPUBOJUT K JUTNTEIIEHOMY 3a)KMBIIEHUIO M PACIIPOCTpaHeHuIo Oone3Hel y pactenuii. [loBpexx1eHHOCTh
JIepeBOPa3pPyMIAIOIINMHA T'PHOaMH 1 O0JIE3HH INCTHEB O0OHAPYKEHBI Y OMOJIOKEHHBIX AK3EMITISIPOB KJIEHA
octposmctHOTO (becconona, B. I1. et al. 2008) u i cepanenucTHOM U kpynHoaucTHOU (becconona, B.
I1. et al. 2008; Onekciituenko, H. O. et al. 2015). B mtare Tenneccu (CLLA) Habmonaay 3HaYUTENBHOE
MopakeHre Tocie TonmnuHra y aepesseB marnoinu (Klingeman, B. et al. 2008). KponupoBanue Takxe
BBI3BIBAET CYIIECTBEHHOE 3ala3IbIBaHNe B HACTYIUICHNN (PEHOIOTHYECKUX (a3 y IpeBECHBIX pacTeHUI
(Kypuumpka, H. I1. et al. 2012; I'anaba, . B. 2017).
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KoHckuii kamTaH OOBIKHOBEHHBIM MHTpoAynupoBaH B Ykpauny B XVIII Beke u ceromust 3To
OJIMH U3 CaMbIX PacHpOCTPaHEHHBIX BHJIOB B O3€J€HEHHWHU yKpauHCKHX ropojios (I'puroprok, L.II. et
al. 2004). Ynuunsle Hacaxxaenuss Kuesa erie HECKOJIBKO JIET Ha3aJ MOYTH Ha YETBEPTh COCTOSUIN M3
npencraBuTeneil aroro nexopatuBHoro Buaa (Jlecuuk, O. M. et al. 2015). Hemano uccnenosanuit
MOCBALICHO YKNU3HEHHOCTH KaIlTaHa KOHCKOTO 0OBIKHOBEHHOT0 B ypOaHnu3upoBaHHoM cpenie (Poccuxuna-
lanmy, I'. C. et al. 2012; ITentemntok, O. C. et al. 2016). Ha ceronusimHmiA AeHs NPH PEKOHCTPYKLIUU
3eJIEHBIX HAaCaXJIEHUI MOJIO/[ble KOHCKUE KAIlITaHbl IOYTH HE BRICAKUBAIOT U3-32 CUIIBHOTO TIOPayKEHUS
KalllTaHOBOW MUHHpYIOLIEed MOJbpl0. Ho crapble JepeBbsi 4acTO MOABEPTAOT OMOJIOKEHHUEO, OCTaBIIAS
mociyie 00pe3KH TOJNBKO HECKONBKO METPOB CTBOJa Oe3 ckeleTHhIX BeTBeil. Cumraercs, uto Aesculus
hippocastanum mnoxo nepeHocut oope3ky (Kyuepspuii, B. I1. 2008), HO KOHKPETHBIX JaHHBIX O €r0
peakiuy Ha TOMIUHT OYEHb Mallo.

MATEPHAJIBI 1 METO/bI

Hepesbst Aesculus hippocastanum pactyT Ha Tepputopun OonpHHULE uM. V.M. MeunukoBa (ropox
JHemnp) B OAMHAKOBBIX YCIIOBHAX, MX BO3pacT cocTaBisier okoyio 40 yier. OmbITHBIE 3K3EMIUISPHI
MOJIBEPrajiiCh OMOJIAXKUBAIOIIEH 00pe3Ke (KPOHUPOBAHUIO), KOHTPOJIbHBIE PACTEHUs HE 00pe3aliu.

[IpoBeneHo M3MepeHHE TaKUX MOP(HOMETPUUECKMX IOKazaTeleil: IMHa TOAMYHOTO IPHUPOCTA,
KOJIMYECTBO JIUCTHEB HA TOAUYHOM T00ere, II0Iaab JIMCTa U JUIMHA eT0 YepeliKa, JUINHA 1 KOJMYECTBO
Mex0y3nui. [lnomans mucTheB onpenensuia BecoBbiM MeTozioM (becconora, B.I1. 2006). Jluneitnbrit
MPUPOCT TOAUYHBIX MTOOErOB ONpEeAessUTd METOAOM JMHEHHBIX poMepoB o A.A. MomyaHoBY U 1p.
(1967). IIpoObl oTOMpaH ¢ HECKOJILKHX MOJICIBHBIX BETBEH OJHOTO MOPSIKA BETBJICHUS HA BHICOTE
1,5-2 M ¢ 10r0-BOCTOYHOM CTOPOHBHI JIepeBa.

CopnepxaHre MUTMEHTOB ONPENEIISUIN B BHITSDKKE 96 %-HOro 3TaHona Ha cnekrpodoromerpe CD-
2000. Pacuets! mpoBoauiu mo ¢popmynam Vintermans (becconosa, B. I1. 2006).

[Tokazarenn BogHOro oOMeHa ompenessiu B cepeanHe utosst 2019 r. npu t=22°C u BIaXXHOCTH
Bo3ayxa 50 %. IHTEeHCUBHOCTD TPaHCIHUPALMU U3MEPSUIN METOIOM OBICTpOTO B3BeuInBaHus (VBaHOB,
JI. A. u ip. 1950) B 9%, 12% 1 15%. BonoyaepKUBaroIIyro ClIOCOOHOCTh ONpeAeisuin Mo A.A. ApiaHay
(1960) meTonom «3aBsnanus» ¢ dkcro3uiueii B 30, 60 u 120 MuHyT.

KomnuectBo Mopdomerpuuecknx m3mepenuil coctasisuio 50-100 mis xkaxgoro BapHaHTa, Ui
¢usnonornyeckux oneitoB— 3—6. CraTrcTHueckas o0paboTKa JaHHBIX MPOBEAEHA C UCIIOJIb30BAaHUEM
naketa nporpamm Microsoft Office Excel 2007. OueHky cTeneHn J0CTOBEPHOCTH IPOBOIUIIN IO KPH-
Teputo CThIofeHTA.

PE3VJIBTATBI U OBCYXIEHUSA

Bona BhICTynaeT IiaBHBIM KOMIIOHEHTOM (PH3MOJIOTHMYECKUX MPOLECCOB, 00ECIIEUNBACT KU3HEIC-
SITENBHOCTh pacTeHHi. [lokazarenn BoqHOro oOMeHa XOPOILO OTPaXKaroT U3MEHEHUS B PACTHUTEIHHOM
OpraHu3Me, BbI3BaHHBIE BMEIIATEILCTBOM yesloBeka. Hamu rccnenoBaHus MO3BOMSIIOT BBISICHUTD, Kak
MeHsIeTCsl BOIHBIH 0OMEH pacTeHWH KalTaHa KOHCKOTO OOBIKHOBEHHOTO MOCJIE OMOJNaXHBAIOLIEH 00-
PE3KH B YCIOBHUAX MeETaroimca.

UccnenoBanre GU3NOIOTHYECKUX MMOKa3aTeleld MPOBOAMIN Y PACTEHHUH, MOJBEPTIILIUXCS OMOJIOKE-
HUIO B Hayajie TEKyILIero roga. B cepenuHe jera y AepeBbeB KalllTaHa KOHCKOTO OOBIKHOBEHHOT'O
HabmromaeTcs HauOoJbIIasi OBOJHEHHOCTh B JIUCThAX HeoOpe3aHHbIX pacTeHuil (Tabm. 1). Oprans
ACCHUMUJISILINA OMOJIOKCHHBIX JIEPEBHEB OLIYIIAIOT 0OJIee CYIECTBEHHBINH NeQHULUT BOIBI, YTO MOXKET
OBITH CBSI3aHO C ME30MOP(HBIM CTPOCHHEM JIMCTHEB y JAEPEBHEB, MOJBEPIIIMXCS KPOHHUPOBAHUIO.
U3zBecTHO, 4TO 0OpE3aHHBIC AEPEBbS JIMIIBI HMEIOT OOJIBIIHNE JIUCThS ¢ O0iee KPYIMHBIMHU YCTHUIIAMU 110
CpaBHEHHIO ¢ HeoOpezaHHbIME pacTeHusiMH ([lonomapreoBa, O. A. et al. 2012).

UccnenoBanus BOIOYAEPKUBAIOIIEH CIIOCOOHOCTH JIMCTHEB MOKa3alH, YTO Ooyiee CYIIeCTBEHHBIC
IIOTEPH BOBI XapaKTEPHBI AJIs1 OMOJIOKEHHBIX pacTeHUH. 3a IepBbIe M0I4aca JIUCThSI ONBITHBIX pACTEHU I
MOTEpSIIH BiIary B 2,3 pasa 0oJblie, 4yeM KOHTPOJIbHBIX. Uepe3 yac TUHaMUKa MOTEpU Biard B 000MX
BapHaHTax COXpaHUJIACh, HO YBEIMYMIach HE3HAUUTENbHO. Yepe3 2 yaca nmocse Hayalla OMbITa OTEpU
BOJBI B JIUCTBSAX OMOJIOKEHHBIX PacTeHHH BBIpocau a0 32 %, a y HeoOpe3aHHBIX BHIPOCIH BIBOE U
coctaBuiu 19 %. Mrtak, B Havyaje omnbITa y KOHTPOJBHBIX AEPEBbEB BOIOYACPKUBAIOIIAS CIIOCOOHOCTH
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JUCTHEB 3HAYMTENIBHO NPEBBINAET 3TOT MOKa3aTellb y OMOJOXKEHHBIX, HO TIOCIE 2-X YacoBOH
9KCIO3UINH MTOTEPU BOJIBI B JIMCTHSIX HEOOPE3aHHBIX PACTEHUI TaKKe CTAHOBSTCS CYIIECTBEHHBIMH,
XOTS U MEHBIINMH, YeM y oOpe3anHbIX (Puc. 1). Hago 3aMeTuTh, 4yTO KamTaH KOHCKUN OTIMYAETCs
HU3KOW BOJIOYCPKUBAIOIIEH CIIOCOOHOCTRIO 0 CpaBHEHUIO ¢ Apyrumu nopoaamu (IToHomapesa, E. et
al. 2019), oOpe3ka ke MPUBOAMT K €I OONBIIUM OTEPSM BOIBI.

Taonuua 1. Brusnue omonadxcusaioujeii 06pesku 0epesbes Kaulmana KOHCKO20 Ha cO0epicanue u
degpuyum 600vl 6 tucmusx (uionv 2019)

OBOMHEHHOCTH, % OT cbIpoit Macchl | Cyxoe BemiecTBo, % OT ChIPOi Jedurmr Boapl B TUCTHAX, % OT
JINCTHEB MAacChl JIUCTHEB CBIPOH MaCCHI JINCTHEB
Heobpesannsle | Omonoxxennsle | Heobpesannsie | Omonoxennsle | HeoOpesannsie | OMo0KeHHBIE
pacTeHus pacrteHus pacteHus pacTeHus pacteHus pacteHus
69,0+0,57 60,0+0,40 31,0+0,34 40,0+0,33 12,140,74 16,0+£1,15

WzyueHne muHaMUKH TpaHCTIPALUK B TedeHne AHS (¢ 9 o 15 yacoB) mokasano, 4to B HanbosIee sKapKuit
nepuof (B 12 yacoB AHS), MHTEHCUBHOCTD TPAHCIMPALUH IAJAET KAaK y KOHTPOJIBbHBIX PACTEHUH, TaK U Y
OMOJIOKEHHBIX. CaMblii BBICOKMM MUK HCIAPEHHs BOABI JIUCTHSIMU IIPUXOAUTCS HA BTOPYIO IOJIOBUHY
JIHS1 — MTHTEHCUBHOCTb TPAHCIIMPALMY B J[Ba pa3a BBIILIE, YEM YTPOM U B TpU pa3a OoJIblIe 110 CPaBHEHHIO C
nomyaaeM. Taroke, 3TOT IoKa3aresb y 00pe3aHHbIX JEPEBLEB B TEUCHUE BCEr0 HAOJIIOACHNUS CYIIIECTBEHHO
IPEBBIIIACT €T0 Y KOHTPOJIBHBIX JiepeBheB (Puc. 2). [Toxoxue pe3yabTaTsl ObUIH MONTYYEHBI IIPU U3yIEHUH
BOJTHOTO 0OMEHa y OMOJIO’KeHHBIX AepeBreB pona Tilia L. (Iloromaprosa, O. A. et al. 2011).

OueBuAHO, YTO ITOCIIE CUIIBHOTO KPOHUPOBAHMS CYILIECTBEHHO BO3PACTAET MHTEHCUBHOCTb TPAHCTIMPALIIH,
HO ee AMHAMKKa HE OTJINYaeTCs OT HeoOpe3aHHbIX pacTeHui. Crie1oBaTeNbHO, TaKUe ITOKa3aTel BOJHOIO
0o0MeHa, KaK WHTEHCHBHOCTb TPAaHCIMPALMH M BOIOYAEPKUBAOLIAS CIIOCOOHOCTh, OOBEKTUBHBI IS
M3y4YeHUs TIOCIIEICTBUH TTTyOOKOIH OMOJIayKMBAOIIEH 00pe3KH KalllTaHa KOHCKOTO OOBIKHOBEHHOTO.
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Pucynox 2. Hnmencusnocms mpancnupayuu
aucmoeg Aesculus hippocastanum L.,
epxep ! xuac!

Pucynoxk 1. Boooyoepoicusarowas cnocoonocme
aucmoes Aesculus hippocastanum L., % nomepsb om
06we2o codepicanus 00bl 8 TUCHIbIAX

ConepxaHue NHUTMEHTOB B JIMCTBAX PACTEHHH YKa3bIBa€T HAa aKTUBHOCTH (DU3MOJOTMYECKHX
MPOILIECCOB, B YacTHOCTH (oTocuHTEe3a. VccnenoBaHne KOMUYECTBA 3€JCHBIX MMUTMEHTOB B JIUCTHIX
KallTaHa KOHCKOTO OOBIKHOBEHHOTO IOKa3ajo, YTO y OOpe3aHHBIX AEPEBbEB CyMMa XJIOPOQHILIOB
Oosblile, 4eM Yy KOHTPOJIbHBIX pacTeHHd. [Ipu 3TOM, B 000MX BapHaHTax KOJUYECTBO XJIOPOQHIUIA a
MPEBBIIACT COZlEprkaHue XIopoduinia B (y HeoOpe3aHHBIX AepeBbeB Ha 51 %, y OMONO)KeHHBIX — Ha 36 %)
(Tabmn. 2). To ectb mociue 0Ope3KH B JIUCTHIX BO3pACTaET OTHOCUTEIILHOE COIEPKaHKE XIOPO(HILIa B.

Mop¢domerprudeckre mokasarenn AepeBhEB KalllTaHa KOHCKOTO OOBIKHOBEHHOTO, MOABEPTLIMXCS
KPOHUPOBAHUIO, OOJIBIIIE, YeM Y KOHTPONBHBIX 0co0eit (Tabi. 3). OcoGeHHO 3TO 3aMeTHO Ha BTOPO rof
nocine oOpe3KH U 00yCIOBICHO AUCTIPOIIOPLIHEH B Pa3BUTUU KOPHEBOM CHCTEMBI M HaJ3€MHOHN 4acTh
nepeBa. Haubosee cymiecTBeHHas pa3HMIAa B KOHTPOJIBHOM W OIIBITHOM BapHaHTaxX HaOIIOAeTCs 1o
JUIMHE TIo0era — y HeoOpe3aHHbBIX pacTeHHH 3TOT OKa3aTelb MeHbLIE B 6,62 pa3a 10 CpaBHEHHIO C OMO-
JIOKEHHBIMHU JICPEBBSIMHU Ha BTOPOH Tofl mociie o0pe3ku u B 2,48 pas3a — [0 CpaBHEHHUIO C PACTCHUIMHU
Ha TpeTuii rog nociue oopesku (Puc. 3). Takas cymecTBeHHas AMUHA TOOEra y OMOJIOKECHHBIX PaCTCHUI
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JOCTHUTaeTcs, B IEPBYIO OUEPeb, 32 CUET YBEITMUCHHUS ITMHBI MEKI0Y3/IMH, B MEHBIIEH CTeTIeH! — OJ1a-
roaaps yBCJIIMUCHHUIO KOJIMYCCTBA MC)KHOy3HHﬁ. KonnuecTBo nuctneB YBCJIMYUBACTCA MPONOPIHUOHATIb-
HO KOJIMYCCTBY MC)KI[OYSHI/II\/'I — Ha BTOpOI>'I roa mocji€e KpOHUPOBAHUSA JIUCTHLEB BIABOC 6OJ'H>IHC, Y€M Ha
HeoOpe3aHHbBIX pacTeHusX. IHTepecHo, YTO y KalllTaHa KOHCKOTO OOBIKHOBEHHOTO TUIOIIAAb TUCTHEB Y
OMOJIOKEHHBIX pacTEHHH Ha BTOPOM TojI ociie 00pe3KH yBennunBaeTcs He3HaunTeasHo (Ha 30%), a Ha
TpCTI/Iﬁ roa MOo4YTH HE OTIIMYACTCA OT KOHTPOJIbHBIX IEPCBLCB. Ha6J'IIOIIaeTC$I TAKXKC YBCJIMUCHUEC JJINHDBI
YepellKa JIUCTHEB — BABOE Ha BTOPOIl rofi, ¥ B IIOJITOpa pa3a — Ha TPETuil roj nocjiae oOpes3Ku.

Taoauua 2. Cooeporcanue nuemenmos 6 aucmusax Aesculus hippocastanum L., me <2 cupoii maccol rucmoes

Bapuant HeoOpe3annsle pacteHus OMOJI0)KEeHHBIE pacTeHUs t
Xiopodwmn a 1,1340,022 1,3140,025 S5,A1*
Xnopodumt B 0,75+0,013 0,96+0,021 8,50*

CoorHouienue, a/B 1,51 1,36
CymMa XJI0po¢pIIIoB, a+B 1,88+0,032 2,27+0,025 9,60*

IIpumedanus: * — pazHua MEXKy KOHTPOJIbHBIM M OIIBITHBIM BapUaHTaMU CTaTHCTUYECKU AocToBepHa A p<0,05; n=>50.
** — pa3HHUIa MEXTy KOHTPOJIBGHBIM H OIBITHBIM BapHaHTaMH CTATUCTUYECKH HemocToBepHa A p<0,05; n=50.

Tabmuna 3. Mopgomempuueckue noxazamenu depedbes KAWMAaHa KOHCKO20 NOcie 06pes3Ku

KonuuectBo
Jnuna Jnuna KonuuectBo Jnuna
. . JUCTHEB Ha ITnomans
Bapuanr mo0eToB, | MEXKIOY3IHH, | MEXI0Y3IUH, 5 Yyepenika
TOIMIHOM JUCTa, CM
cM c™M cM JUCTa, CM
rooere, mT
OMOJI0KEHHbIE
pactenust (2-ofi rox | 58,3+9,8%* | 12,09+1,13* | 4,53+0,43* 11,38+1,81* | 574,7+40,9* | 19,33+3,93*
rociie 00pe3Kn)
OMOJ10’KEHHBIE
pactenus (3-od ron | 21,245,3% | 6,57+0,96% | 3,47+0,42%* 8,43+1,02* |482,3+£20,8** | 15,69+1,98*
rocie 00pe3Ku)
Heobpesannsie 8.8+1,7 3,76+0,81 2,5+0,35 5,85+0,73 440,3+£15,3 | 10,45+1,52
pacteHus (KOHTPOJIb)

[Ipumedanus: * — pazHHIIAa MKy KOHTPOJIGHBIM U OITBITHBIM BapHAHTaMH CTAaTUCTHUYECKH HocToBepHa i p<0,05; n=50.
** — pa3HHIA MKy KOHTPOJIBHBIM M OITBITHBIM BapHaHTaMH CTaTHCTHIECKH HemocToBepHa s p<0,05; n=50.

Anamms JIMTCPATYPHBIX HAHHBIX IO BOCCTAHOBJICHUIO PA3JIMYHBIX APCBCCHBIX BUAOB IIOCIIC KPOHU-
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Pucynox 3. Coommnowenue nexomopuix Mopghomempuieckux nokazamenei y 00pe3antulx

KonmnuectBo
MexKA0Yy3IHit

KoanuectBo
JIMCThEB Ha

TLiomans
JIMCcTa

rOAMYHOM
modere

' N

Jauna
Yyepemka
JIMCTa

pacmenm? KAUIMana KOHCKO20 0DbIKHOBEHHO20 K He 06pes’aHHbLM, %k KOHmMpOIio

pOBaHMs TOKa3aj, dYTO
y BCEX HCCIICIOBAaHHbBIX
Hopoj HalOMoIaeTcst yBe-
andeHne Mopdomerpuue-
CKHX TIIOKa3aTejied, 0Co-
OCHHO TIIOIIA/IH JINCTHEB.
Tak, y Tomosst 0anb3amu-
YeCKOro IUIOMIA/b JINCTA
YBEIIMYMBACTCS  BTPOE
(KazanneBa, M. H. et al.
2009), y Tonons bomie —
Oonee, 4eM B UeTHIpE paza
(ITonomaproBa, O. A. et
al. 2020). V numsl mmpo-
KOJIMCTOH ~ OCOOEHHOCTH
BOCCTAQHOBJICHHSI KPOHBI
CXOKM C KOHCKHM Kalll-
TAaHOM  OOBIKHOBEHHBIM:
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Ha BTOPOU TOJ] TIOCIe 00PE3KH ILUIONIA b JIUCTA YBEIMYUBACTCS BIIBOE, a JUTMHA TIobera — B 5,5 pasa (Ilo-
HoMapboBa, O. A. u np. 2010). 3apyOerkHbIe aBTOPBI TAKXKE OTMEUAIOT 00JIee CYIIICCTBEHHBIN MPUPOCT U
yBeJIn4YeHre OMOMAacChl y OMOJIOKEHHBIX JIepeBbEB rpaHaTa 00bIKHOBeHHOro (Sharma, Dh. et al. 2018),
cecOanuu kpymHouBeTkoBol (Islam, M. et al. 2008) 1 MaHro UHIUIICKOTO. 3aMEYCHO, YTO Y MAHTO, YeM
OoJIbIIIe BBICOTA OOPE3KU CTBOJIA, TEM MEHBIIIE JyinHA 1 ToyuHa moderos (Lal, B. et al. 2016).
HecmoTpst Ha MHTEHCUPUKALIMIO POCTOBBIX MPOLIECCOB U OBICTPOE YBENWUYEHUE OMOMACCHI, 1ePEBbs
KallTaHa KOHCKOTO OOBIKHOBEHHOTO (hOPMHPYIOT OoJiee WIIM MEeHee CUMMETPUYHYIO KPOHY TOJIBKO Ha
TPETHii roj1 mocie oOpe3ku, HO pa3Mephl e 3HAUYUTEIBHO YCTYIalOT KOHTPOJIBHBIM pacTeHusiM. Cytie-
CTBEHHOE yMEHbBILICHHE Pa3MEPOB KPOHBI B MEPBBIC TONBI MOCEe 0OPE3KH OTMEUATH TAKXKe y TOTOJS
Oane3amuyeckoro (Kazaniesa, M. H. et al. 2009) u Bsiza menkonuctHoro (Kanskuna, P. I et al. 2018).

BbBIBO/IbI

AHanu3 nokasarelieil BoAHOro 00OMeHa CBUAETEILCTBYET O TOM, YTO TIOCJIE TITYOOKOM OMOJIaKHBaOLIeH
00pe3KH KalliTaHa KOHCKOTO OOBIKHOBEHHOTO YBEIUUMBAETCS AE(UIMT BIIATU B JIUCTHAX, BO3pACTaET
HWHTEHCUBHOCTb TPAHCITUPALMH, 1a1aeT OBOJHEHHOCTD JIUCTHEB U UX BOJOY IEPKUBAOIIAs CHOCOOHOCTb.

CopnepxaHue 3eJeHbIX TUTMEHTOB B JIMCTBAX Y KPOHUPOBAHHBIX PacTEHHH BO3pacTaeT, 0COOCHHO
xJiopoua B.

WnTencudukanus pocToBBIX MPOLECCOB OOJbIIE 3aMeTHA B Havaje BOCCTAHOBJICHHUS KPOHBI (2-i
rog mocie oOpe3ku). OCOOCHHO CYHIECTBEHHO YBEIWUYMBAETCS IUIMHA 1o0era, MpeuMyLIeCTBEHHO
3a cYeT AJMHBI MEeXI0y3nuid. [lnomans JUcTheB YBENMYMBAETCS HE3HAUYUTENIBHO IO CPAaBHEHHUIO C
AHaJIOTHYHBIMH UCCIIEIOBAHUSIMH Y IPYTHX JIPEBECHBIX BUIOB.

[lonmy4yeHHbple pe3ynbTaThl IOKA3bIBAIOT, YTO BOCCTAHOBJIEHHE KPOHBI KallTaHAa KOHCKOI'O
OOBIKHOBEHHOTO B LIEJIOM INPOUCXOIUT TaK e, KaK M y APYIHX BHIOB, KOTOpbIE MpeodianaioT B
TOPOJICKOM O3elieHeHHU. BakHbiM Oyner nanpHellnee M3ydeHHe >KU3HEHHOTO U (UTOCAHUTAPHOTO
COCTOSIHUSI OMOJIOJKEHHBIX JIepeBbeB Aesculus hippocastanum, 4ToObl OIPENEIUTh LENECO00Pa3sHOCTh
TaKoro crnoco0a yxoza 3a IepeBbsSIMH 3TOTO BHJa B TOPOACKHUX HACAKACHUSIX CTETHON 30HBI YKpaUHBI.
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INFLUENTA UNGHIULUI DE iNCLINARE A TUBULUI DE
CONDUCERE SI A VITEZEI AERULUI ASUPRA FLUXULUI DE
SEMINTE DOZATE DE APARATELE CU CILINDRU CANELAT

Andrei GHEORGHITA

Abstract. The article presents study results of the influence of seed tube inclination angle and air velocity on the
seeds flow dosed by devices with fluted roller. The results were obtained at the computer-assisted experimental installa-
tion. The research goal was to establish the optimal operating values of seed tube orientation angle and the air velocity
at which a better uniformity distribution of seeds along the row is assured. The object of the research is seed tube, which
was installed under the inclination angles € = 0; 15; 30° to the vertical axis of seed discharge of the movable flap. The
installation working regimes were: the fluted roller speed n = 10; 20; 30; 40; 50; 60 min™; air flow velocity Va=0, 2, 4,
4,5, 6, 8 m/s. Analysis of the obtained results shows that the seed tube inclination angle & = 30° at the distribution system,
decreases the time coefficient of variation between seeds to 53.48%. This value is 24.35% lower than the one that is
characteristic for the standard distribution system 77.83%. The factor that most influence the time coefficient of variation
between seeds (41.36%) at distribution system, is the air speed 8 m/s at the roller speed 10 min™'.

Key words: Sowing machine; Dosing device; Seed flow, Fluted roller; Uniformity of distribution; Coefficient
of variation; Seed tube.

Rezumat. In articol sunt prezentate rezultatele studiului influentei unghiului de inclinare a tubului de conducere si
a vitezei aerului asupra fluxului de seminte dozate de aparate cu cilindru canelat, obtinute la instalatia experimentala
asistata de calculator. Scopul cercetarii a fost stabilirea valorilor optime ale unghiului de orientare a tubului de condu-
cere si ale vitezei aerului la care se asigura o uniformitate de repartizare mai buna a semintelor de-a lungul randului.
Obiect al cercetarii este tubul de conducere, care a fost instalat sub unghiul de inclinare € = 0; 15; 30° fata de axa
verticala de scurgere a semintelor de pe clapeta mobila. Regimurile de lucru ale instalatiei au fost: turatiile cilindrului
canelat n=10; 20; 30; 40; 50; 60 min™'; viteza fluxului de aer Va=0; 2; 4; 4,5; 6; 8 m/s. Analiza rezultatelor obtinute
aratd ca unghiul de inclinare a tubului de conducere € = 30° reduce coeficientul de variatie a timpului dintre seminte
la 53,48 %. Aceasta valoare este cu 24,35% mai mica fatd de cea caracteristica pentru sistemul standard de distributie
(77,83%). Factorul care influenteaza cel mai mult coeficientul de variatie a timpului dintre seminte (41,36%) la
sistemul de distributie este viteza aerului, cu valoarea optima de 8 m/s la valoarea 10 min!' a turatiilor.

Cuvinte-cheie: Masind de semanat; Dispozitiv de dozare; Flux de seminte; Cilindru canelat; Uniformitatea
distributiei; Coeficient de variatie; Tub de conducere.

INTRODUCERE

Conditiile climaterice tot mai drastice la nivel mondial, Indeosebi fluctuatiile de temperatura de la
o extrema la alta, impun noi cerinte industriei agricole, atat in privinta tehnologiilor utilizate pentru
infiintarea culturilor, cat si In privinta masinilor utilizate. Recolta culturilor cerealiere depinde, in mare
masurd, de calitatea lucrarilor de camp, iar aceasta din urma depinde de constructia componentelor
magsinilor. Principalele tendinte la nivel mondial se referd la ajustarea treptatd a utilajului agricol la
necesitatile industriei agricole 4.0 (Industry 4.0, Agriculture 4.0, a patra Revolutie Industriald) (Baia,
Ch. et al., 2020; Lezoche, M. et al. 2020; Klerkx, L. et al. 2020; Cay, A. et al. 2018; McBratney, A. et al.
2005). Realizarea acestui deziderat implicd modernizarea utilajelor si dotarea lor cu sisteme electronice
autonome de monitorizare si actionare asupra proceselor tehnologice (Abdolahzare, Z. et al. 2018), ast-
fel credndu-se posibilitatea majorarii preciziei si vitezei de lucru a masinilor de semanat fard modificarea
constructiei dispozitivelor mecanice.

in pofida numeroaselor studii realizate Tn acest domeniu (Manea, D. 2011; Singh, R. et al. 2005;
Kamgar, S. et al. 2015; Fu, W. et al. 2018; Manea, D. et al. 2008), exista In continuare multe probleme
ce tin de asigurarea calitatii functionale a sistemelor de distributie. Astfel, conform cercetarilor realizate
in cadrul Catedrei Masini agricole din cadrul UASM (Gheorghita, A. et al. 2015; Gheorghita, A. et al.
2013; Gheorghita, A. 2013), neuniformitatea repartizarii semintelor de-a lungul randului la sistemele
de distributie din componenta unei semanatori pentru culturi cerealiere poate ajunge pana la 70-80%.
Aceastd stare de lucruri este cauzata, in principal, de procesul functiondrii aparatelor de dozare si a
sistemelor de transportare catre organele de Tncorporare. Din momentul iesirii din dispozitivul de dozare
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si pana la fixarea in sol, semintele sunt afectate de un sir de factori, cum ar fi neuniformitatea dozarii
aparatelor cu cilindri canelati, deplasarea haoticd a semintelor prin sistemul de transportare, traiectoria
zborului semintelor la iesirea din tubul de conducere, impactul semintelor cu baza rigolei compactate,
rostogolirea semintei dupa contactul cu baza rigolei compactate (Manea, D. 2011; Naghiu, L. 2008).

In constructia celor mai multe masini pentru semanat culturi cerealiere, gratie simplititii, se foloseste
metoda gravitationald de transportare a semintelor spre organele de incorporare in sol. Aceasta metoda
presupune ciocnirea semintelor cu peretele interior al tubului de conducere, astfel dereglandu-se
uniformitatea fluxului de seminte (Abdolahzare, Z. et al. 2018; Maleki, M. et al., 2006). In acelasi
timp, majorarea vitezei de lucru multiplicd numarul ciocnirilor semintelor, ceea ce duce la instabilitatea
fluxului la transportare (Gheorghita, A. et al. 2013; Manea, D. 2011; Fu, W. et al. 2018; Jafari, M. et
al. 2010; Yazgi, A. et al. 2014; Maleki, M. et al. 2006). Din aceste motive, perfectionarea sistemului de
distributie este o problema actuald si prezintd un interes sporit pentru cercetare.

Cercetarile efectuate urmaresc eliminarea deplasarii haotice a semintelor in tuburile de conducere prin
modificarea parametrilor constructivi si mentinerea uniformitatii fluxului de seminte asigurate de aparatele cu
cilindru canelat. Una dintre céile excluderii influentei factorilor negativi este organizarea transportarii fortate
a semintelor dozate prin tuburile de conducere spre locul de amplasare in sol in flux de aer cu suprapresiune.

Scopul lucrarii este aprecierea influentei unghiului de orientare a tubului de conducere si a vitezei
aerului asupra fluxului de seminte dozate de aparatele cu cilindri canelati, precum si stabilirea valorilor
optime ale unghiului de orientare a tubului de conducere si ale vitezei aerului la care se asigura unifor-
mitatea distributiei de-a lungul randului.

Modernizarea sistemului de distributie va permite reducerea variatiei distantei dintre seminte pe
suprafata repartizarii de-a lungul rigolei si va asigura uniformitatea distantei dintre seminte la viteze de
lucru majorate.

MATERIALE SI METODE

Experientele s-au realizat la instalatia de cercetare a sistemului de distributie din cadrul Laboratoru-
lui de testare a masinilor agricole al UASM. Monitorizarea experimentelor a fost asistatd de calculator
prin intermediul placilor electronice (microcontroler) de tip Arduino Uno si al software-lui LabVIEW.
Cu ajutorul acestor aplicatii, Intregul proces de control si achizitie a datelor cercetarilor experimentale
este automatizat, iar eroarea umand este exclusa. Pentru punerea in actiune a motoarelor electrice si
reglarea regimurilor de lucru ale acestora este utilizata placa de procesare de tip Arduino Micro (Fig. 1),
conectata la un notebook de tip HP Probook 6310 prin mufa USB 2.0.

-

N

Figura 1. Sistemul automatizat de control si achizitie al instalatiei experimentale

Uniformitatea repartizarii boabelor la iesirea din tubul de conducere a fost estimata prin coeficientul de variatie
a timpului dintre loviturile aplicate de seminte senzorului piezoelectric. Coeficientul de variatie s-a determinat
in functie de turatia cilindrului canelat, viteza aerului si unghiul de inclinare a tubului de conducere cu folosirea
planului de optimizare multifactorial (2¢ + 1%) (Singh, R. et al. 2005). Coeficientul de variatie a fost estimat prin
prelucrarea datelor experimentale cu ajutorul pachetului statistic One-Way ANOVA.

In aparatul de dozare a fost folosit un cilindru canelat experimental cu unghiul de rasucire a canelu-
rilor (o, ) de 22°, latimea canelurilor de 10,6 mm, lungimea activa a canelurii (L)) de 33 mm si unghiul
de lucru al clapetei mobile (6,,) de 8° (Fig. 2) (Gheorghita, A. et al. 2015; Gheorghita, A. et al. 2013;
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Gheorghita, A. 2013). Tuburile de conducere au fost insta-
late sub diferite unghiuri de inclinare — 0, 15, 30° (Fig. 3)
fata de axa verticala de scurgere a semintelor de pe clapeta
mobila.

Transportarea materialului semincer prin tubul de con-
ducere s-a realizat atat sub actiunea gravitatiei, cat si fortat,
in flux de aer, la urmatoarele viteze ale aerului: 2; 4; 4,5; 6;
8 m/s. Directia fluxului de aer fatd de axa verticala de scur-
gere a semintelor de pe clapeta mobila coincide cu unghiul
de inclinare a tubului de conducere.

Pentru experiente au fost utilizate seminte de sorg cu
diametrul de 2,5 mm, calibrate cu sita, si masa hectolitricd  Figura 2. Vedere generala a clapetei mobile
de 759,9 g/1. experimentale

Regimurile de functionare a ventilatorului si a motoru-
lui electric ale cilindrului canelat au fost setate prin modificarea indicilor in software-ul LabVIEW. Dupa

r—

< - :
Figura 3. Aspecte din timpul experientelor cu tuburi de conducere cu diferite unghiuri de inclinare fata de axa
verticala de scurgere: 1) 0% 2) 15 ° 3) 30°

setarea regimurilor de lucru, corectitudinea parametrilor se verifica cu ajutorul fototahometrului digital
si al anemometrului digital prin efectuarea a cel putin 3 probe.

Inregistrarea datelor s-a facut pe parcursul a 15 secunde, dupa care s-a efectuat o verificare aditionala
a corectitudinii parametrilor prestabiliti ai regimurilor de lucru. Veridicitatea rezultatelor obtinute a fost
asigurata prin repetarea experimentelor de cel putin 3 ori.

REZULTATE SI DISCUTII

In baza cercetarilor experimentale efectuate asupra tuburilor de conducere a semintelor, amplasate
sub diferite unghiuri €, in intervalul 0-30°, fata de axa verticald de scurgere a semintelor de pe clapeta
mobild, inclinatd contra directiei deplasarii semanato- 75

rii, s-a obtinut coeficientul de variatie C a timpului - 68.97

: : sctrihite 3 ; ; © 7 eeeb.. 6825
d'mtre semm.‘gell.e dlgtrlbulte in functie de valorile facto- < 70 ~
rilor prestabiliti (Fig. 4). k=) \

Din analiza diagramei influentei unghiului de incli- & 65 O
nare a tubului de conducere asupra coeficientului de -3 \
variatie a timpului dintre seminte, in functie de tipul § 60 o
aparatului utilizat (Fig. 4), se observa ca functia poli- 2 \3
e " 5 55 A48
nomiald are un caracter lent descendent la valorile un- S %
ghiului € de inclinare a tubului de conducere cuprinse
50

intre 0-15° si capatd un caracter brusc descendent la 0 s 30
valorile acestuia cuprinse intre 15-30°. Cea mai mare Unghiul de inclinare al tubului, °
valoare a coeficientului de variatie a timpului dintre

seminte (68,97%) se inregistreaza la tubul de condu- Figura 4. Influenta unghiului de inclinare a tubului
cere inclinat sub unghiul € = 0°. de conducere asupra coeficientului de variatie



Andrei GHEORGHITA. Influenta unghiului de inclinare a tubului de conducere si a vitezei aerului asupra fluxului de seminte dozate de... (§5-90)

88 Stiinta agricola, nr. 2 (2020)

Se observa cd, odatd cu marirea unghiului de inclinare a tubului € de la 15 la 30°, coeficientul de
variatie a timpului se micsoreaza de la 68,25% la 53,48%, cu o diferentd de 15 puncte procentuale.
Cel mai mic coeficient de variatie a timpului se Inregistreaza la tubul de conducere inclinat sub un-
ghiul & = 30°. Valoarea coeficientului de variatie la acest tip de distributie este 53,48%. Pentru
comparatie, la sistemul standard de distributie valoarea coeficientului de variatie a timpului
dintre seminte este de 77,83%.

In baza rezultatelor obtinute in urma experientelor descrise mai sus a fost alcatuit modelul matematic
al frecventei statistice a coeficientului de variatie a timpului dintre semintele distribuite In functie de
valorile factorilor prestabiliti, care se descrie prin relatia (1).

C, = 65,4997 + 0,960181 - n + 3,01423 -V, + 0,0702394 - U, — 0,00709319 - n?
— 0,00623474-n-V, + 0,000315242 -n- U, — 0,663515 - /2 (1)
— 0,00639767 -V, - U, — 0,0164978 - U?

in care: C — coeficientul de variatie a timpului, %;

n — turatiile cilindrului cu caneluri, min;

V. — viteza aerului, m/s;

U, — unghiul de inclinare a tubului de conducere, grade.

Analiza variatiei variabilei C| s-a efectuat conform teoriei erorii totale cu un grad de libertate. Gradul
de libertate R? arata ca modelul matematic obtinut se conformeaza in proportie de 90,9807% cu variabi-
litatea parametrului m. Eroarea standard estimata este de 4,31272, iar eroarea medie absoluta este egala
cu 3,0083. Valoarea criteriului Durbin-Watson demonstreaza ca nu exista nicio indicatie de autocorelatie
a seriei la experientele efectuate.

Din analiza diagramei standardizate a lui Pareto (Fig. 5) se observa cad factorul principal care
influenteaza cel mai mult coeficientul de variatie a timpului scurs este turatia cilindrului canelat.

Conform diagramei (Fig. 5), atestdm cd a crescut ponderea influentei factorului ,,turatiile cilindrului
canelat”, ceea ce nu s-a observat in cadrul cercetarilor asupra variatiei masei semintelor distribuite. in
cazul dat, factorul ,,turatii” are cea mai mare influenta asupra coeficientului de variatie a timpului dintre
seminte, care este urmat, cu aproximativ aceeasi pondere a influentei, de factorul ,,viteza aerului din tu-
bul de conducere”. Totodata, factorul ,,unghiul de inclinare a tubului de conducere” ocupa al treilea loc
dupa influentd, actionand cu o patrime mai putin asupra variabilei coeficientului de variatie a timpului.

Analiza reprezentarii grafice a efectelor dominante (Fig. 6) demonstreaza ca factorul ,,turatii” poarta
caracter brusc ascendent in intervalul 10-60 min™' si formeaza o linie aproximativ constanta, iar coeficientul
de variatie a timpului este cel mai mic, adica 72%, la valoarea 10 min™ a turatiilor. Factorul ,,viteza aerului”
are un caracter ascendent la valorile 0-2 m/s, dupa care descrie o linie cu caracter descendent intre valorile
2-8 m/s, avand cea mai mica valoare a coeficientului de variatie, de 67%. Factorul ,,unghiul de inclinare
a tubului de conducere” este descris de o polilinie descendentd, care atinge nivelul minim, de 77,5%, al
variabilei coeficientului de variatie la valoarea de 30°.

Diagrama standardizata a lui Pareto pentru coeficient de variatie 91E B
[ 2
— 2 ot ;
- —
ATuratii | | \ =+ & i 7N \\\
B:Viteza aerului ‘ ‘ = - § 871 // \\ \\ il
C:Unghiul de inclinare ‘ ‘ 2 L 7/ \ \\ 7
BB | | | 5 f / \ %
| s e \ b
cc | I S b/ \
AB | [ s \ &
BC | [ & b \ 2
ac ||
L L L L L L 10,0 60,0 0,0 8.0 0,0 30,0
0 3 6 9 12 15 18
Efecte standardizate Turatii, min! Viteza aerului, m/s ~ Unghiul de inclinare, ®
Figura 5. Diagrama standardizata a lui Pareto Figura 6. Reprezentarea grafica a efectelor
dominante

Din analiza suprafetelor de raspuns (Fig. 7) se observa ca factorul ,,viteza aerului” tinde sa-i atribuie suprafetei de
raspuns o forma incovoiata la unghiul de inclinare a tubului de 30°. Valoarea minimald a coeficientului de variatie a
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Unghiul de inclinare=30,0°

tl.rnpu1.u1 se at.mge. 121 valoarea maxima a = B e ]
vitezei aerului, adica la 8 m/s. L [ 30 o ™ | I
Factorul ,turatii” formeaza o g 6% e — = g
suprafatd aproximativ pland as- = ST o [
.. S 5L 65, e l
cendenta, iar cel mai mic nivel al g 4
=

turatiilor. - \ -
Valoarea optima a coeficientului I

de variatie a timpului C, dupa mi- = T = : TR

) ’ 8 v 0 10 2 30 40 50 60
nim, este egala cu 41,3606% pentru Turatii, min
urmatoarele valori ale factorilor im- Unghiul de inclinare=30,0°
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CONCLUZII

Unghiul de inclinare a tubului
de conducere fatd de axa verti-
cald de scurgere a semintelor
de pe clapeta mobild la siste-
mul de distributie experimental 0
are o influentd semnificativa asu- Turatii, min-!
pra uniformitatii de repartizare a
semintelor la iesirea din tubul de Figura 7. Estimarea evolufiei coeficientului de variatie in raport cu
conducere. Cel mai mic coeficient turatiile cilindrului canelat si viteza aerului din tub la valoarea
de variatie a timpului, de 53,48%, a unghiului de inclinare a tubului de conducere de 30°

Cocficient de variatic, %

Viteza aerului, m/s

fost obtinut la unghiul de inclinare a tubului de conducere € = 30°.

Factorul care influenteaza cel mai mult coeficientul de variatie a timpului dintre seminte (41,36%)
la sistemul de distributie experimental este viteza aerului, cu valoarea optima de 8 m/s la turatiile cilin-
drului de 10 min!

Transportarea fortatd cu flux de aer a semintelor prin tubul de conducere catre zona de incorporare in
sol va asigura o repartizare uniforma la semanat, eliminand fenomenul ciocnirilor haotice, si va reduce
semnificativ timpul de deplasare a semintelor prin tub. In consecinta va fi posibili majorarea vitezei
de deplasare a agregatului cel putin pana la 12 km/h, cu respectarea stricta a cerintelor agrotehnice la
semanatul culturilor cerealiere.
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CARACTERIZAREA REZIDUURILOR PROVENITE DIN LANTUL
DE PRODUCERE A CATINII ALBE

Grigore MARIAN, Alexandru BANARI, Andrei GUDIMA,
Nicolae DARADUDA, Andrei PAVLENCO

Abstract. This paper deals with the possibility of using agricultural residues for the production of densified
solid biofuels. The aim of the study is to evaluate energetic characteristics of plant residues that come from sea
buckthorn production chain in the conditions of the Republic of Moldova. The biomass for investigations (branches
obtained as a result of pruning sea buckthorn trees of the Cora variety) was collected from an experimental planta-
tion established in 2014. The analyses carried out in the Laboratory of Solid Biofuels of the State Agrarian Uni-
versity of Moldova show that moisture content of the studied samples, estimated immediately after pruning, does
not exceed 46%. Ash content varies within the limits of 0,49-1,94%, and the net calorific value is from 16,92 to
17,21 MJ/kg when the humidity equals to 10%. Based on the gained results, it has been proven that plant residues
from sea buckthorn pruning can be used as a raw material for the production of densified solid biofuels with the
qualitative characteristics that comply with European standards ENPlus 3.

Key words: Agricultural residues; Hippophae rhamnoides; Biomass; Moisture content; Ash content; Calorific value.

Rezumat. Aceasta lucrare se refera la posibilitatea folosirii unor reziduuri agricole pentru producerea biocom-
bustibililor solizi densificati. Scopul lucrarii este evaluarea caracteristicilor energetice ale reziduurilor vegetale pro-
venite din lantul de producere a catinii albe in conditiile Republicii Moldova. Biomasa pentru investigatii (ramuri
obtinute in urma emondarii pomilor de cétina alba din soiul Cora) a fost colectatd de pe o plantatie experimentala
infiintata in anul 2014. Analizele realizate in cadrul Laboratorului de biocombustibili solizi al Universitatii Agrare
de Stat din Moldova aratd ca continutul de umiditate al probelor investigate, estimat imediat dupa operatiile de
emondare, nu depdseste 46%. Continutul de cenusa variaza in limitele 0,49-1,94%, iar valoarea calorifica inferioara
la umiditatea de 10% a marcat valori de la 16,92 pani la 17,21 MJ/kg. In baza rezultatelor obtinute s-a demonstrat
ca reziduurile vegetale provenite de la emondarea catinii albe pot fi folosite in calitate de materie prima la produ-
cerea biocombustibililor solizi densificati cu caracteristici calitative conforme normelor europene ENplus 3.

Cuvinte-cheie: Reziduuri agricole; Hippophae rhamnoides; Biomasa; Continut de umiditate; Continut de
cenusd; Valoare calorifica.

INTRODUCERE

Citina alba (Hippophae rhamnoides) este o sursda importantd de compusi bioactivi precum antioxi-
danti, acizi grasi, aminoacizi si minerale, concentratii mari de vitamina C, carotenoizi, tocoferoli si alti
compusi bioactivi. Contine circa 190 de compusi esentiali in pulpd, seminte, fruct si suc. Datorita acestui
lucru, cétina alba a devenit una dintre cele mai importante specii eco-economice de arbusti, cu un larg
domeniu de utilizare. Fructele de catina alba sunt folosite in industria alimentara (Vilas-Franquesa, A. et
al. 2020), medicina traditionala (Tian, J. et al. 2015), farmaceutica si cosmetica (Bal, L. et al. 2011), in
alimentatia animalelor (Dannenberger, D. et al. 2018).

Cu toate ca, in Republica Moldova, primele plantatii comerciale de catind alba au fost infiintate la
inceputul deceniului curent (Cimpoies, G., Popa, S. 2018), interesul agentilor economici pentru aceasta
cultura este destul de mare. Pentru dezvoltarea continud a cultivarii si procesdrii catinii albe, produ-
catorii autohtoni au nevoie de recomandari tehnico-economice concrete, bazate pe rezultate stiintifice
referitoare la toate verigile tehnologice de valorificare a acestui important product.

Primele cercetari referitoare la cultivarea catinii albe, la noi in tara, au fost initiate si se realizeaza in
continuare in cadrul Universitatii Agrare de Stat din Moldova, sub conducerea academicianului Ghe-
orghe Cimpoies, si se refera, in special, la particularititile de crestere a catinii albe din soiurile Cora,
Clara, Mara si Dora, 1n functie de modul de conducere a plantelor (Cimpoies, G. et al. 2018), si la analiza
principalelor verigi tehnologice de producere a fructelor de catind alba (Cimpoies, G., Popa, S. 2018).

Analiza datelor din literatura de specialitate referitoare la valorificarea catinii albe arata ca, atat in
publicatiile din tara, cat si in cele din strdinatate, practic, lipsesc date cu privire la posibilitatea folosi-
rii reziduurilor de catina alba in scopuri energetice. Astfel, pentru crearea unei imagini de ansamblu
a situatiei actuale referitoare la potentialul energetic al reziduurilor provenite din lantul de produce-
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re a cdtinii albe in conditiile Republicii Moldova, este argumentata intreprinderea unui studiu ce tine
de estimarea cantitativa si calitativd a reziduurilor de catina alba pretabile pentru folosirea in scopuri
energetice. Studiul de fata isi propune obtinerea unor date referitoare la caracteristicile energetice ale
reziduurilor vegetale provenite din lantul de producere a cétinii albe cu perspectiva folosirii acestora la
fabricarea biocombustibililor solizi densificati. In calitate de obiect al studiului a servit soiul de catina
alba Cora, cu o raspandire mai largd in Republica Moldova.

MATERIALE SI METODE

Cercetdrile au fost realizate in cadrul Laboratorului de biocombustibili solizi al UASM si pe plantatia
experimentald, infiintatd in primavara anului 2014, a intreprinderii SRL ,,Monsterax-GSG” din satul
Pohrebea, raionul Dubasari. Au fost studiate reziduurile provenite din lantul tehnologic de producere
a fructelor de catina alba si anume de la emondarea soiului Cora, cu schema de plantare: distanta intre
randuri — 3,5 m, distanta intre plante pe rand — 1,5 m. Pe plantatie au fost aplicate diferite scheme de
conducere si tdiere a arbustilor (Fig. 1).

Figura 1. Metode de emondare aplicate la soiul Cora: a) piramida etajatd raritda, b) pomi cu trei sarpante cu
taiere anuald a ramurilor cu fructe in timpul recoltdrii; ¢) pom condus dupa tufd cu tdiere o datd la doi ani, in
plan orizontal, a tuturor ramurilor

Esantionarea pomilor de la care s-a colectat biomasa pentru investigatii a fost realizata prin metoda sfer-
turilor, descrisa de catre noi anterior (Pavlenco, A. et al. 2018). Pomii de la care s-au prelevat probele au fost
marcati cu vopsea si codificati. De exemplu, codul /7/-R5-9 se descifreaza astfel: ,,metoda de taiere 111, rAndul
5, pomul 9”. Marcarea s-a efectuat in scopul identificarii pomilor in anul urmator si al stabilirii recoltei de pe
fiecare pom, precum si in scopul determindrii coeficientului de conversie. Metoda marcarii s-a aplicat si la
codificarea probelor de biomasa pentru estimarea caracteristicilor energetice ale acestora.

Probele luate in studiu au fost separate in trei grupe, dupa varsta ramurilor: de un an (probele C1.1—
C1.5), de 2-3 ani (probele C2.1-C2.5) si mai batrane de 3 ani (probele C3.1-C3.5). Ulterior, biomasa a
fost maruntita grosier in cAmp si cantarita cu balanta ACEN 50 kg nr. 7069, clasa de exactitatea 10 g. In
figura 2 se prezintd secvente din timpul colectarii si maruntirii biomasei prelevate in plantatia ,,Monste-
rax- GSG” si mostre de probe pentru cercetare.

O parte din biomasa colectata a fost uscata prin metoda conversiei in uscatoria laboratorului pana la continutul
de umiditate 8+2%, iar alta parte a fost estimata imediat dupa finisarea operatiei tehnologice respective.

Continutul de umiditate a fost estimat prin pierderea in greutate a biomasei ca urmare a incalzirii pro-
bei la (105i2)oC in cuptorul UNB 500-Memmert, in conformitate cu cerintele standardului SM EN ISO
18134-1:2017. Continutul de umiditate s-a determinat in baza uscata (relatia 1) si in baza umeda (relatia 2):

U = =" 100%;
- ; (1)
m —m,

M, = 100%, (2
in care: m — masa probei de biomasa in stare umeda, g; m,— masa probei dupd uscare, g.
Maruntirea finald a probelor s-a realizat la moara cu ciocane SM 100, folosindu-se o sitd cu dimen-
siunea ochiurilor de 1 mm.
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Figura 2. Secvente referitoare la pregatirea probelor pentru incercari: a) emondarea pomilor, b) cdntarirea
probelor in camp; ¢) probe maruntite grosier in camp; d) probe pregitite in laborator: de la stanga la dreapta —
de un an, de 2-3 ani, mai batrdne de 3 ani.

Valoarea calorifica superioara a probelor luate in studiu a fost determinatd cu bomba calorifica LA-
GET MS-10, in conformitate cu cerintele standardului SM EN ISO 18125:2017.

Valoarea calorifica inferioara in baza uscata, pentru cazul presiunii constante in bomba calorimetrica,
s-a determinat folosind relatia:

-212,2-w(H), - 0,8-[w(0O), + w(N) ], 3)

in care: q — valoarea calorificd inferioara in baza uscata la presiune constanta, J/g; q. . —
p,net,d v,gr,d
loarea calorificd superioard la volum constant, J/g; w(H)~ continutul masic al hidrogenului, %;
w(0O) -~ continutul masic al oxigenului in baza uscatd, %; Ww(N),— continutul masic al azotului in bazi
uscata, %.
Valoarea calorifica inferioara la presiune constanta, pentru un anumit continut de umiditate, s-a cal-
culat cu urmatoarea relatie:

“(1-0,01M)—-24,43- M, “)

in care: M — continutul de umiditate pentru care se determina valoarea calorifica inferioara, %.

Continutul de cenusa a fost determinat conform standardului SM EN ISO 18122:2017. Probele
maruntite In prealabil la moara cu ciocane SM 100 cu dimensiunile pana la 1 mm au fost mentinute timp
de 6 ore la temperatura de 550°C in cuptorul cu mufa LH 05/13.

Principalele etape din timpul pregatirii probelor si testarii biomasei investigate pot fi urmarite in
figura 3.

Incalzirea etuvei s-a efectuat in conformitate cu cerintele SM EN ISO 18122:2017 (incilzire lenta
pani la (250£10) °C cu viteza de +5 °C/min pe parcursul a 50 de minute. In continuare, probele au fost
mentinute la aceasta temperaturd timp de 60 de minute, cu incélzirea ulterioara a cuptorului pana la
temperatura de (550£10) °C timp de 60 de minute, mentinerea temperaturii la acest nivel pe parcursul a
cel putin 120 de minute si racirea probelor pana la temperatura camerei.

qp,net,d = qV,gr,d

va-

qp,net,d = qv,gr,d
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Figura 3. Secvente din timpul testarii biomasei de catina alba: a) cantarirea probelor la balanta analitica AS

220/C/2, RADVAG, b) determinarea valorii calorifice superioare cu bomba calorimetrica LAGET MS-104; ¢)

uscarea probelor in etuva UNB 500-Memmert pentru determinarea continutului de umiditate; d) determinarea
continutului de cenusa in mufa LH-05/13

Continutul de cenusad s-a calculat cu formula:
(m; —my) 100

m, —my 0% Too—w ®)

Ad=

in care: m, — masa creuzetului gol, g; m, — masa creuzetului plus masa probei supuse testarii, g; m, —
masa creuzetului plus masa cenusii, g; W — umiditatea probei analizate, %.

REZULTATE SI DISCUTII

In tabelul de mai jos sunt prezentate cele mai importante caracteristici ale reziduurilor vegetale

calitate de materie prima pentru producerea biocombustibililor solizi densificati.

Tabelul 1. Caracteristicile reziduurilor vegetale obginute la emondarea catinii albe,
soiul Cora (perioada emondarii — aprilie 2020)

Cod proba Wr, % A, % Ar=10, % q ‘3/gfg 4’ q pﬁeé. 4 95, n}t,/gzlo%’
C1 44,16+0,82  1,942+0,25 2,158+0,28  20699,3+279 19393,5+279 17209,9+£251
C2 44,39+0,64 | 0,846+0,19 | 0,94+0,21 | 20740,3+267 19442,56+263 172544237
C3 42,18+1,27| 0,495+0,03 | 0,55+0,03 | 20501,8+141 19073,6 £316 16921+141

Legenda: C1, C2, C3 —soiul (Cora) si varsta ramurilor (1, 2 sau 3 ani); W — continutul de umiditate imediat dupa emonda-
re; A ,— continutul de cenusd in bazd uscatd; A — continutul de cenusa la umiditate 10%, q Vnd ™ valoarea calorifica superioard
mdsurata la volum constant; q e d valoarea calorifica inferioarad la presiune constanta; q —valoarea calorifica
inferioard la presiune constanta calculata pentru continutul de umiditate de 10%

p, net, mn=10%"

Se constata ca, imediat dupa emondare, continutul de umiditate al probelor estimate variaza de la
(42,10+1,27)%, in cazul ramurilor mai batrane de 3 ani, pana la (44,16+0,82)%, 1n cazul ramurilor de 1
an. Astfel, pentru conditionarea biomasei de catina alba pana la continutul de umiditate de (10+2)%, re-
comandat pentru procesarea brichetelor (Marian, G. 2016, p. 133), si 14—16%, recomandat pentru proce-
sarea peletilor (Marian, G. 2016, p. 101), este necesar ca biomasa de catina alba sa fie uscata in prealabil.

Conform datelor din literatura de specialitate (Pavlenco, A. et al. 2018; Marian, G. 2016, p. 101;
Gudima, A. 2017), umiditatea biomasei, la intrare in uscatorie, nu trebuie sa depaseasca 46%. lata de ce
uscarea finald a reziduurilor de catina alba va fi realizata atat prin metode artificiale (in uscatorii specia-
le), cat si in conditii naturale (direct in camp).

De mentionat ca uscarea naturald are unele avantaje fatd de uscarea artificiald. Astfel, cercetarile an-
terioare, prezentate de catre A. Gudima (2018), au demonstrat ca peletii fabricati din reziduuri agricole
uscate in mod natural, in raport cu cei fabricati din materie prima analogica, dar uscata fortat, poseda o
densitate a particulelor mai mare, explicata printr-o distributie granulometricd mai uniforma a particule-
lor materiei prime dupa maruntirea fina.

Autorul justificd acest fenomen prin continutul mai mare de extractive in biomasa vegetala uscata ar-
tificial, eliminarea acestora fiind impiedicata de viteza mare de uscare. In cazul biomasei uscate in mod
natural, eliminarea unui numar insemnat de extractive are loc cvasiuniform, pe parcursul unei durate mai
lungi de uscare, dar si in rezultatul degradarii unei pérti semnificative de extractive.



Grigore MARIAN, Alexandru BANARI, Andrei GUDIMA, Nicolae DARADUDA, Andrei PAVLENCO. Caracterizarea reziduurilor provenite din... (91-96)

Stiinta agricola, nr. 2 (2020) 95

Extractivele din biomasa vegetald sunt prezente in forma de rasini, grasimi, tanin, amidon, zahar,
proteine si minerale, lucru care Ingreuneaza procesul de maruntire, astfel explicandu-se neuniformita-
tea dimensionala mai pronuntata a particulelor de biomasa uscata artificial. Aceste afirmatii corespund
datelor prezentate si de alti cercetatori, de exemplu E. L. Back (1991), M. Stehr si I. Johansson (2000).

Datorita fenomenului descris, valoarea calorificd a biocombustibililor solizi densificati din reziduuri
agricole uscate natural este putin mai mare in raport cu cea a biocombustibililor solizi densificati din mate-
rie prima analogica, dar uscata artificial. Astfel, dupa cum a aratat A. Pavlenco, valoarea calorifica a briche-
telor fabricate din reziduuri agricole arboricole uscate in mod natural creste cu 2—5% (Pavlenco, A. 2018).

Avand in vedere cele constatate si faptul ca, din punct de vedere economic, uscarea naturala a bi-
omasei este mai ieftina, se recomanda producitorilor de biocombustibili solizi s aplice conditionarea
prealabild a biomasei din catind alba in mod natural, direct in camp, sau in uscatorii cu regim de uscare
prin conversie (Marian, G. 2014, pp. 120-125).

Cercetarile referitoare la continutul de cenusa, realizate pe probele mentionate anterior, au demon-
strat cd continutul de cenusa in stare anhidrd, obtinut la arderea biomasei de catina alba cu diferite varste,
prezinta valori destul de variate, fiind cuprinse In limitele 0,495-1,942%. Cel mai scazut continut de
cenusd s-a semnalat la reziduurile de 1 an, (0,495+0,03)%, iar cel mai ridicat 1l prezinta reziduurile mai
batrane de 3 ani, (1,942+0,25)%. Astfel, la acest parametru, reziduurile vegetale de citina alba se inscriu
in limitele reglementate de normele ENPlus 3 (ISO 17225-2), categoria En-B, care stabilesc un continut
de cenusa de pana la 2% pentru peleti si de pana la 3% pentru brichete (Marian, G. 2016, pp. 121, 146).

Avand in vedere c4, in calitate de materie prima, la producerea biocombustibililor solizi densificati se
foloseste biomasa mixta, formata din reziduuri de toate varstele, iar ponderea cea mai mare este a bio-
masei cu varsta de peste 2 ani, se poate presupune, cu o probabilitate destul de mare, ca, dupa continutul
de cenusa, produsul finit se va Incadra in limitele prescrise de catre normele ENPlus 3 pentru categoriile
Al si A2. Cunoasterea valorii calorifice a materiei prime folosite la producerea biocombustibililor solizi
densificati reprezinta una dintre etapele cele mai importante in argumentarea procesului tehnologic de
procesare a brichetelor si peletilor din biomasa vegetala. Analizele efectuate aratd cd valoarea calorifica
a tuturor probelor examinate nu difera semnificativ si corespunde cerintelor ENPlus 3.

Cele constatate ne permit sa afirmam ca, dupa continutul de cenusa si valoarea calorifica, reziduurile
de cétina alba din soiul Cora, obtinute in urma emondarii, corespund celor mai exigente cerinte ale nor-
melor ENPlus si pot garanta obtinerea unui produs finit de categoria claselor A1 si A2.

CONCLUZII
Studiul efectuat cu privire la caracteristicile reziduurilor provenite din lantul de producere a cétinii
albe din soiul Cora ne permite sa facem urmatoarele concluzii:

* reziduurile vegetale obtinute in urma emondarii catinii albe poseda un continut de umiditate cuprins in
limitele (42,18+1,27)—(44,16+0,82)%, ceea ce indica posibilitatea conditionarii materiei prime pentru
producerea biocombustibililor solizi densificati atit in mod natural, cat si artificial;

» continutul de cenusa al probelor examinate prezinta valori destul de variate in functie de varsta bioma-
sei. Astfel, cel mai mic continut de cenusa a fost inregistrat la reziduurile de 1 an, (0,495+0,03)%, iar
cel mai mare — la reziduurile mai batrane de 3 ani, (1,94240,25)%;

* valoarea calorifica net la umiditatea de 10% a biomasei de catina alba s-a situat intre 16,92 si 17,21 MJ/kg.

Rezultatele obtinute in cadrul acestui studiu demonstreaza ca reziduurile vegetale provenite de la emondarea
catinii albe (soiul Cora) poseda un potential energetic Tnalt si pot fi folosite in calitate de materie prima la pro-

ducerea biocombustibililor solizi densificati cu caracteristici calitative conforme normelor europene ENPlus 3.
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NMPOBEPKA T’MNOTE3bl CTATUCTUYECKOW
HEPA3JINYMUMOCTU CPEOHECYTOYHbIX 3HAYEHUN
CKOPOCTEN BETPA ATPOKITMMATUYECKKUX 30H
NMPUOAHECTPOBDBA

Anna KHPCAHOBA, Onopun BOJIKOHOBHY, Kopuna I' YI[Y-KETPYIIIKA
Enena CKPHIITHHK, Hna BOIKOHOBHY

Abstract. This article uses mathematical statistics and mathematical modeling methods to present the results of
a study to test the hypothesis of statistical indistinguishability of average daily wind speeds in various agroclimatic
zones of Transnistria. Based on the available statistical data of average daily wind speeds for the five-year period
01.01.2014-31.12.2018, the article presents the results of applying statistical and mathematical modeling methods
to solve the problem. It is proved that the hypothesis of statistical indistinguishability of average daily values of
wind speeds in various agroclimatic zones of Transnistria is not confirmed.

Key words: Agroclimatic zones; Wind speed; Distribution laws; Statistical indistinguishability.

Pedepar. B nanHoii cTaThe HAa OCHOBE METOI0B MATEMATUYECKOM CTATUCTUKU U MATEMATHYECKOTO MOAETIUPO-
BaHWA MPHUBOAATCS PE3YNbTaThl HCCIEAOBAHUS IO IMPOBEPKE T'MIIOTE3bl CTATHCTHYECKOW HEPAa3THINMOCTH
CPEIHECYTOYHBIX 3HAUEHUN CKOpPOCTEH BETpa B pa3iMYHbIX arpoKiIMMaTHyecKux 3oHax IlpumanectpoBmsi. B
CTaThe Ha OCHOBE MMEIOIIMXCS CTATHCTHUYECKUX JAHHBIX CPEAHECYTOUHBIX CKOPOCTEH BETpa 3a MATHICTHUH
meprox 01.01.2014-31.12.2018 rr. mogpoOHO W3TOKEHBI Pe3yNbTaThl MPUMEHEHUSI METOIOB CTATHCTHIECKOTO,
MaTeMaTH4eCKOTr0 MOICIINPOBAHUS JUTS PELICHHS [TOCTABICHHOM 3a1a9u. /I0Kka3aHO, YTO TUIIOTE3a 0 CTATUCTUYECKOM
HEpa3IMYUMOCTH CPEIHECYTOUHBIX 3HAUCHMH CKOPOCTEW BeTpa B PA3MMUYHBIX arpoOKIMMATHYECKHX 30HAX
[TpuaHECTPOBBS HE MTOATBEPKAACTCS.

KroueBble ciioBa: ArpokiauMaTrnieckue 30Hb1; CKOpOCTh BeTpa; 3aKoHBI pacnpenaeneHus; CTaTucTuIeckas
HEPa3InIUMOCTb.

BBEJEHUE

B nacrosiee Bpemst mpo6s1ema moBbIeHus 3PGEeKTHBHOCTH SHEPTOCcOeperarommx CHCTEM IBIISETCS
0COOCHHO akTyaibHOH. [l03TOMYy TporpeccuBHBIE TEXHOJOTHH XpaHEHHUA (PYKTOB W OBOIIEH IOIK-
HBI OBITh HEPTreTHYECKH SKOHOMHUYHBIMH, YTO €CTECTBEHHO IPEATONIaraeT NCIOIb30BAHNE YCTAHOBOK
MIPUPOTHOTO (€CTECTBEHHOTO) Xojoaa. [l [IpunHecTpoBbs 3Ta MpodiieMa Takke MOJKHA OBITH perire-
Ha HanOoJee paroHAIBHBIM CITIOCOOOM.

Pacuer mpomomKUTENTFHOCTH NCTIOIB30BAHNS YCTAHOBOK €CTECTBEHHOTO X0JI0/Aa (AKKYMYIATOPOB C
BOJIO) 1711 XpaHEHUs (PPYKTOB U OBOIIEH Ha TeppuTopuu lIpraHecTpoBss, a Takke pacdeT MPOJOIIKHU-
TETHHOCTH HAaMOPa)KMBaHUS JIb/Ia B JIbJIOXPAHMIIHIIE, CBA3aHbI C MCCIEIOBAaHUEM JaHHBIX CHCTEMAaTH-
YeCKUX METeOHAOTIOEHHI IS IEPHOI0B, KOT/Ia HAPYKHBIE CPETHECY TOYHBIE TEMIIEPATyPhl HAXOAATCS
B MHTEpBAJIC TEMIIEPATYpP, YCTAHOBICHHBIX AJISl XpaHeHUs! (PpykToB u oBomieil. To ecTh ecTeCTBEHHOM
ABJISIETCS 3a/1a4a UCCIIEIOBAaHM TaKUX MeTeoycsoBuil [IpuaHecTpoBhs Kak TeMIeparypa, CKOpoCTh Be-
Tpa u T.1. MlccienoBanus CpeqHeCYTOYHBIX TEMIIepaTyp Mpu 000CHOBaHUY JeNieHus Tepputopuu llpu-
JTHECTPOBBS Ha arpOKIMMAaTHYECKIE 30HBI IPOBEICHBI HAMH paHee.

B Hacrosmem rnccineoBaHny MPOBOAUTCS MPOBEPKA CTATHCTUYECKON TUITOTE3BI O HEPA3INIMMOCTH
CpEIHECYTOUYHBIX CKOPOCTEH BETpa B pa3iU4YHbIX parioHax [IpunHecTpoBbs.

MATEPHAJIBI U METO/JbI

3amaun UCCIeIOBAaHUS PEIIAIOTCS C TTOMOIIBIO METOIOB HCCIIEAOBAHMS YHEPTOCOECPETAIOIINX CHCTEM
XpaHeHUs] PPYKTOB M OBOIICH ¢ MPUMEHEHHUEM €CTECTBEHHOIO M MCKYCCTBEHHOTO xoiyiona (BonkoHo-
Bu4, JI. 2017; Boakonosuy, JI. 2019). A Taxxke 00paOOTKH UCXOAHBIX JAaHHBIX HA OCHOBE CYIIECTBYIO-
IIMX METOAUK ¥ METOJIOB MareMaTHYeCKON CTAaTUCTHUKU U MaTeMaTHYECKOro MojaeupoBanus (Jlonros,
10. 2011; Honros, FO. 2015) u pe3ynsTraToB HCCICAOBAHMS MO BBIICICHHUIO arpOKIMMATHYECKUX 30H
[Ipunuecrposbs (Kupcanosa, A., Boiakonosuy, O. 2019).
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PE3VJIBTATBI U OBCYXIEHUSA

HccnenoBanue nmpoBOOUTCS HAa OCHOBE JaHHBIX CHCTEMAaTHYECKHX MeTeoHaOmroneHuil. McxonHsie
JTaHHBIE HACTOALIETO UCCIIEAOBAHUS KacaroTCs CPEIHECYTOUHBIX 3HAYEHUN CKOPOCTEH BETpa, MOJTydeH-
HBIX Ha METEOCTaHLUX, YyCTAaHOBJIEHHBIX B roponax Kamenka, Prionuna, Tupacnons u lyGoccapsl 3a
msatunetHuit nepuoa 01.01.2014-31.12.2018 rr. B I'puropuononsckom u Cnoboa3zeiickoM paifoHax ume-
FOTCSI TOJIBKO ITyHKTBI, HA KOTOPBIX U3MEPSETCs OrpaHUYEHHBI HA0Op METEOIaHHBIX. 3HAUCHHS CpeIHE-
CYTOYHBIX CKOpOCTel BeTpa noiaydeHsl B [ uapomeruentpe I[punnectpoBss.

UccnenoBana crarucTuyeckas HEpa3lnUYMMOCTb CPEIHUX apU(PMETHUECKUX 3HAYCHUH cpeaHecy-
TOYHBIX CKOpPOCTEN BeTpa A KaXJI0ro U3 12 MecsueB B OTAENBHOCTH U M KaKJOTO Tojia B LIEJIOM
o natwietHemy rieproay 01.01.2014 — 31.12.2018 rr. ans roponos: Kamenka u Prionua; Kamenka u
Hy6occapsr; Peioanna n Jlyboccapsl; Iyooccapsr u Tupacmons.

[IpuMeHeHBl cTaTHCTHYECKUE KPUTEPUU:

1) xpurepuii CteloneHTa:

X -X,| [N, 0
v §? N+ N,

v v 2 2

rae N, u N, — 06bemsl BEIOOpok, X| u X, — cpenuue apudmernueckue BIOOPOK, S, u S5 — ammu-
pUYecKHe Jucepcun, S — cpeIHeB3BENIeHHas TUCTIEPCHS C YUCIIOM CTeneHel cBoboas v=N, + N, -2,
paccuuThiBaeMas o hopmyiie:

g2 - (N =DS?+ (N, = DS,
(N =D+ (N, -1

2) kputepuit Throku:

|

@)
2

T-8=0(g:kv) > ®
N

rae QO (g, k; v) — CTBIONEHTU3UPOBAHHBINA pa3Max (TaOIMYHOE 3HAUCHHE),
S? — cpemuss BEIOOpOYHAS AUCIIEPCHS C YHUCIIOM CTeIeHel cBoooab v =k (N —1):

» 1&
Sc=—>8%, 4)
ke

3) xputepuii Kpamepa-VYoamua:

T_‘\/NINZ(A_II_)?Z)

N,SZ + N,S2

, 5)

rae N, u N, — 00beMbl BBIOOPOK, X 1 1 X 7 — cpeanue apu(MeTUIECKUe BhIOOPOK, S 12 uS 22 -
SMIUPUYECKHIE AUCTIEPCHH.

Kputnueckue 3nauenust aist kpurepusi Kpamepa-Yamya 3aBUCAT TOJIBKO OT YPOBHS 3HAYUMOCTH Q.
Ipu T < ®(1-0/2) runoresa npunumaercs. Eciu a = 0,05, To ®(1-0/2) = 1,96. To ectb, ecnu T, <
1,96, To XapaKTEpUCTHKH CPaBHMUBAEMBIX BEIOOPOK COBMAAAIOT Ha ypoBHe 3HaunmocTH 0,05.

Haunbonee nocToBepHBIMH CUMTAIOTCS pe3yIbTAThI, MOTY4YeHHBIE IO KpuTepHio Kpamepa-Yamua, Tak
KaK JIaHHBII KPpUTEPUH, SBISCH HEMapaMeTPUIeCKUM, He TpeOyeT MO JUNHEHHUs BHIOOPKU KaKOMY-JIN00
3aKOHY pacrpeseNneHus], a TakKe He TpeOyeT paBeHCTBa (Hepa3InIuMOCTH ) AUCIIEPCHH.

Tabnuupl, copepkaiue HeoOXOAUMBIE AJISl pacueTa JaHHBIC W PE3yNbTaThl PacyeTOB MPHUBEICHBI

Hxe. B Tabmumax o6o3nagensr: (J — cpenHee apudMeTHyeckoe 3HaUEHNE BRIOOPKH CKOPOCTel BeTpa,

2
S] — OMITUpHUYICCKad AUCIICPCHS, S?— CpCAHCB3BCIICHHAA AUCIICPCHUL.
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Ta6muua 1. Cpeonue apugpmemuueckue 3nawenus ckopocmeti éempa u oucnepcutl no 2. Kamenka u 2. Pulonuya

Kamenka

Pr10HMIIA

paiion

napa-
MeTp

9]

S

2
S

Tox

2014
2015
2016
2017
2018
2014
2015
2016
2017
2018
2014
2015
2016
2017
2018
2014
2015
2016
2017
2018

S2

Kamenka-
PriOHuIa

2014
2015
2016
2017
2018

MCCALL

I
3,05
2,98
2,75
2,40
2,14
1,59
2,07
1,89
2,37
1,82
2,60
2,05
2,02
1,78
1,78
1,23
1,20
1,56
1,63
1,23
1,4081
1,6343
1,7281
2,0002
1,5219

i
2,29
2,65
3,44
2,20
1,93
1,13
2,33
2,63
1,66
1,45
1,07
2,05
2,20
1,85
2,02
0,57
1,35
0,84
0,99
0,59

0,8492

1,8400

1,7348

1,3252

1,0161

I
3,40
2,85
3,23
3,04
2,23
1,87
1,84
3,08
1,00
2,82
2,62
2,16
2,20
2,38
2,11
1,55
0,87
1,01
0,72
1,47
1,7087
1,3575
2,0458
0,8607

2,1459

v
2,68
3,59
2,52
3,35
2,41
1,19
2,83
1,60
2,19
1,38
1,89
2,78
1,76
2,51
2,04
0,74
2,28
0,88
1,27
0,77

0,9637

2,5544

1,2376

1,7300

1,0768

\%
2,22
2,23
2,08
2,04
1,70
221
0,95
0,66
0,59
1,22
1,38
1,81
1,55
1,97
1,97
0,63
0,69
0,41
0,67
0,79
1,4227
0,8181
0,5382
0,6279
1,0058

VI
1,94
2,41
2,10
1,81
1,33
1,15
0,93
1,14
0,72
0,49
1,88
2,03
1,80
1,95
1,67
0,56
1,00
0,52
0,45
0,41

0,8512
0,9620
0,8296
0,5846
0.4498

VI
2,01
1,78
1,77
1,93
0,93
0,50
0,33
0,59
0,96
0,21
1,76
1,70
1,74
1,72
1,33
0,64
0,51
0,78
0,53
0,32

0,5702

0,4176

0,6823

0,7455

0,2661

VII
1,70
1,93
1,73
1,73
1,47
0,61
0,23
0,50
0,40
0,28
1,55
1,47
1,41
1,65
1,43
0,51
0,37
0,58
1,12
0,50

0,5613

0,3017

0,5386

0,7619

0,3891

X
2,18
2,66
1,54
2,33
1,71
1,14
1,16
0,49
0,86
0,39
1,86
1,87
1,14
1,71
1,63
1,06
0,85
0,75
0,28
0,73
1,1004
1,0023
0,6194
0,5708

0,5576

X
2,17
2,16
2,86
2,09
2,09
1,28
1,56
2,51
2,29
1,24
1,43
1,61
2,12
1,93
1,52
0,91
1,04
1,40
1,34
0,85

1,0923

1,3017

1,9522

1,8154

1,0441

XI
2,66
2,35
2,97
1,90
2,50
1,15
1,40
2,26
2,01
1,02
1,87
1,92
2,32
1,58
2,03
0,58
1,41
0,98
0,89
1,31

0,8662

1,4044

1,6198

1,4496

1,1644

XII
2,44
2,14
2,57
2,66
2,35
1,57
1,91
1,46
1,60
1,05
1,76
1,61
2,18
2,15
1,95
1,10
1,09
1,23
0,64
1,13

1,3341

1,5013

1,3460

1,1182

1,0919

rox

2,40
2,47
2,46
2,29
1,90
1,25
1,41
1,52
1,34
1,08
1,81
1,92
1,87
1,93
1,79
0,82
1,02
0,88
0,85
0,82
1,0316
12127
1,2011
1,0972
0,9494

Tadmuua 2. Cmamucmuueckue kpumepuu no 2. Kamenxa u 2. Poibnuya

Kpurepuit

roa

MECSII]

II

11

1A%

\Y

VI

VII

Vil

IX

X

XI

XII

rona

Tabnn4uHOE 3HAYEHHE

t KpUTepUs

2,0003

2,0049

2,0003

2,0017

2,0003

2,0017

2,0003

2,0003

2,0017

2,0003

2,0017

2,0003

1,9632

KpHUTEpHit
CrproneHTa

2014

1,5198

4,9450

2,3512

3,1430

2,7790

0,2799

1,3287

0,7628

1,1691

2,7706

3,2875

2,2981

7,7908

2015

1,6343

1,8400

1,3575

2,5544

0,8181

0,9620

0,4176

0,3017

1,0023

1,3017

1,4044

1,5013

1,2127

2016

2,2027

3,5790

2,8324

2,6458

2,8391

1,2756

0,1384

1,6786

1,9520

2,1088

1,9780

1,3245

7,2880

2017

2,0002

1,3252

0,8607

1,7300

0,6279

0,5846

0,7455

0,7619

0,5708

1,8154

1,4496

1,1182

1,0972

2018

1,1221

0,3314

0,3294

1,3934

1,0511

1,9441

3,0777

0,2647

0,3976

2,2123

1,6869

1,5071

1,5346

JoBepurenbHblit

HHTEpBa
KpHUTEpUSI

Teroku 7-S

2014

0,6029

0,4942

0,6642

0,5076

0,6061

0,4770

0,3837

0,3807

0,5424

0,5310

0,4812

0,5869

0,1474

2015

0,6496

0,7274

0,5920

0,8263

0,4596

0,5071

0,3283

0,2791

0,5176

0,5797

0,6127

0,6226

0,1598

2016

0,6679

0,6941

0,7268

0,5752

0,3728

0,4709

0,4197

0,3729

0,4069

0,7099

0,6580

0,5895

0,1588

2017

0,7186

0,6173

04714

0,6801

0,4026

0,3953

0,4387

0,4435

0,3906

0,6846

0,6225

0,5373

0,1520

2018

0,6268

0,5406

0,7443

0,5365

0,5096

0,3468

0,2621

0,3170

0,3861

0,5192

0,5579

0,5309

0,1414

KpUTepHit
Kpawmepa-Yanua

2014

1,5198

4,9450

2,3512

3,1430

2,7790

0,2799

1,3287

0,7628

1,1691

2,7706

3,2875

2,2981

7,7908

2015

2,8611

1,6452

2,3109

1,9467

1,8113

1,4874

0,4717

3,2600

3,0304

1,8923

1,4162

1,6895

6,7656

2016

2,2027

3,5790

2,8324

2,6458

2,8391

1,2756

0,1384

1,6786

1,9520

2,1088

1,9780

1,3245

7,2880

2017

1,7241

1,1608

2,7790

2,4636

0,3205

0,7091

0,9414

0,3637

3,2125

0,4713

1,0186

1,9096

4,6111

2018

1,1221

0,3314

0,3294

1,3934

1,0511

1,9441

3,0777

0,2647

0,3976

22123

1,6869

1,5071

1,5346
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BriBobl, caenanabie Ha OCHOBE Tabmui 1 u 2:

1) mpakTu4ecku Uil BCeX pacCUMTaHHBIX 3HaueHWi kputepus CTbrofeHTa t Gonmblie trabnm B Ta-
Onuue 1, 3HaYUT TUIIOTE3a O HEPA3TMUYUMOCTH CPEIHUX apu(METUISCKUX 3HAYCHUH CPEIHECYTOYHBIX
CKOPOCTEeH BeTpa 3a Ka)KAblid MECSII U 33 KaKIbIH rof uccienyemoro nepuoaa no Kamenke n Prioanme
OIIpOBEpraercs;

2) comocTaBiieHHE HalJIeHHBIX JOBEPUTEIbHBIX MHTEpBAIOB (MeTon ThbiOKM) B Tabmuie 2 ¢ JaH-
HBIMU TaOMUIBI 1 MO3BOJSET 3aKIIOYUTh, YTO CpelHUE apu(MeTHYECKHe 3HAUCHHUS CPEAHECYTOYHBIX
CKOPOCTEeH BeTpa 3a Ka)KAblid MECSII U 33 KaKIbIH rof uccienyemoro nepuoaa no Kamenke n Peioanme
CTaTHCTHUYECKU Pa3INYUMBL;

3) paccuuTaHHble 3HaueHus kputepus Kpamepa-Yamua T 3a kaxaplii o7 0OJbIlE KPUTHIESCKOTO
Tkp = 1,96, uTo onpoBepraet rumoTe3y 0 CTaTHCTHUECKON HEPA3THIYMMOCTH CPETHUX apU(PMETHIECKIX
3HauUEHH CpeHECYTOUHBIX CKOpocTeil BeTpa o Kamenke u PriOHutie.

YcTaHOBJIEHO, YTO B KaXKIOM M3 TISITH JIET HCCIIEIOBAHHOTO MEPUOAa CpeiHIe apupMeTHIeCKHE 3Ha-
YEeHHUs! CPeTHECYTOUHBIX CKopocTel BeTpa 1o I. KameHka u T. PeIOHUIIA He SIBISIOTCS CTaTHCTHYECKU
Hepa3InIUMbIMHU. TakuM 00pazoM, CTaTUCTUYECKU JOKa3aHo, YTO TMIIOTe3a O CTaTUCTUYECKOW Hepas-
JUYUMOCTH CPEIHECYTOYHBIX CKopocTell BeTpa B KameHckoM u PeIOHHMIIKOM paifoHaxompoBepraercs.
[Ipu uccnenoBanuu penbeda MECTHOCTH YKa3aHHBIX pailOHOB CTAHOBHTCS MIOHSTHBIM Teorpapuueckoe
000CHOBaHHUE CAETAHHOTO BHIBOAA.

Huxe npuBeneHs! pe3yasTaTsl aHATOTHYHBIX PacdyeToB I MPOBEPKH FMIIOTE3bI O HEPA3INIUMOCTH
CpenHuX apu(QMeTHYECKUX 3HAUCHUH CPEAHECYTOYHBIX CKOpOCTel IJis map paiioHOB M ropoxoB Tupa-
cnoJb - Jlyboccapsl, Peionuna - Jlyboccapsl, Kamenka - Jlyboccapsi.

Tabnuupl, nogoOHbIe TabMMIaM 1 1 2, He MUBOAATCS B JAHHOM CTaThe B BUAY IPOMO3AKOCTH.

BrIBOIBI, CieTaHHBIE HA OCHOBE IaHHBIX PacueTOB:

1) nis Bcex paccUMTaHHBIX 3HaueHUH kputepus CTbIoAeHTa t 3a ToJl OKa3ajduch OOJBLIIMMHU IO Be-
JWYMHE, YeM tTalll, 3HAYHUT TUIM0TEe3a O HEPAZTHUYMMOCTH CPEAHUX apU(PMETHUECKUX CPEAHECYTOUHBIX
CKOPOCTSIX BeTpa 3a KaxKAbIi Tof uccieayemMoro nepuoaa no Kamenckomy u Jlyboccapckomy paiiony He
MOATBEP>KAACTCS; PaBHO Kak U o PeioHuIKOMy 1 JlyboccapckoMy paiiony;

2) COIOCTaBJICHUE HANJICHHBIX JTOBEPUTEIILHBIX MHTEPBAJIOB (MeTON ThIOKH) C JTAHHBIMHU TaOIIHUI]
1 1 3 mo3BOJISIET 3aKIIOYHUTE, YTO THIIOTE3a O HEPANIMYMMOCTH CPETHUX apHU(PMETHUSCKUX 3HAYCHUH
CPEIHECYTOUYHBIX CKOPOCTEH BETpa 3a KA/l rojl HcciaeryeMoro nepuoza no Kamenckomy u Jlydoc-
CapcKoMy palioHy HE MOJTBEPKIAETCS; paBHO Kak 1o PrioHUIIKOMY 1 [lyboccapckoMy paiioHy;

3) Bce paccuuTaHHbIe 3HaUeHUs kputepus Kpamepa-Yamua T 3a kaapiii rog 00NbIe KPUTHIESCKOTO
Tkp = 1,96, uTo ompoBepraeT rumoTe3y 0 CTaTHCTHUECKON HEPA3THIYMMOCTH CPETHUX apU(PMETHIECKIX
3HauUEHHUI CpeJHECYTOUHBIX cKopocTeil BeTpa no KameHnckomy u JlyboccapckoMy paiioHy, a Takke T0
Pri6HMIKOMY M [lyGoccapckomy paiioHy;

4) nnst Bcero UcclieyeMoro nepuoja paccuuTaHHble 3HadeHus kputepust CTeioneHTa t < ttadm ,3Ha-
YHUT TUNOTE3a O HEePa3IMYUMOCTH CPEAHUX apu(METHUYECKUX CPEIHECYTOYHBIX CKOPOCTEH BeTpa 3a
KaXXIIbIi TOA UcciieryeMoro nepuoa o 1. Tupacnouns u r. Jlyboccapsl He TOATBEPKIACTCS;

5) comocTapneHne HaliIGHHBIX JOBEPUTEIHHBIX HHTEPBANIOB (MeTO ThIOKH) C JTaHHBIMU TAOIHILIBI 3
MO3BOJIAET 3aKIIOUUTh, YTO THUIIOTE3a O HEPA3IMIUMOCTH CPEIHNX apu(PMETHIECKUX 3HAUCHUI cpeTHE-
CYTOUHBIX CKOPOCTEH BeTpa 3a KaKABIi Tof MccieayeMoro neprona mo r. Tupacnons u . Jlyboccapsl
HE TIOATBEP)KIaeTCs;

6) Bce paccunuTaHHbIe 3HaYeHNU KpuTepus Kpamepa-Yamua T3a kaxaplii 101 MEHbIIIE KPUTHIECKOTO
Tkp = 1,96, uTo He MOATBEPKAAET THIIOTE3Y O CTATHCTHUECKON HEPa3IMUMMOCTH CpEIHUX apuMeTu-
YECKUX 3HAYCHUMN CPEIHECYTOUHBIX CKOpPOCTel BeTpa 1o . Tupacnons u r. Jlyboccapsl.

Hnst ynobcTBa cpenHue apuMeTHUecKue 3Ha4YeHNsI CKOPOCTEH BeTpa 3a KaKIbIH TOJ TSTUIETHETO
MepUOAa U 3a MATH JIET B LIEJIOM MIPUBEACHBI B Ta0IHIIE 3.

[lonmy4eHHbIe BBILIEC BHIBOABI MOATBEPKIAIOTCA rpadUKaMH 3aBHCUMOCTH CpeIHEro apupmeTnde-
CKOTO 3HAYEHMsI CPETHECYTOUHBIX CKOPOCTEH BETpa 3a KaKJbld TOJ B T€UEHUE ISTUIETHETO Mepuoia
01.01.2014-31.12.2018 rr. (Ta6n. 3, Puc. 1).

Ha ocHoBanuu Tabnunsl 3, TOCTpOEHBI rpadUKy 3aBUCIMOCTH CPEHEro apu(pMETHIECKOTO 3Hade-
HUS CPEAHECYTOUHBIX CKOPOCTEH BeTpa 3a rojl B TeUeHUE YKa3aHHOTO MEPHOJIa.
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Taonuua 3. Cpednee apugpmemuneckoe sHauerue cPeOHeCymouHbIX CKOpocmell empa(m/c) 3a 200 8 meueHue
namunemuezo nepuooa 01.01.2014-31.12.2018 ee.

2014 2015 2016 2017 2018 5 ner
Kamenka 2,40 2,47 2,46 2,29 1,90 2,30
Pr16HMITA 1,81 1,92 1,87 1,93 1,79 1,86
Hy6occapbt 1,78 1,68 1,84 1,91 1,72 1,79
Tupacnosnb 2,63 2,66 2,78 2,62 2,56 2,65

I3MeHeHnEe cpeHECYTOMHOI CKOPOCTH BeTpa
3a mepuoa 01.01.2014-31.12.2018 .
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Pucynox 1. I paghuxu 3asucumocmu cpednezo apu@dmemuieckoo 3HaueHus CpeOHeCymouHOl CKOPOCmu eempa
3a 200 8 meyeHue namuiemuezo nepuoda 01.01.2014-31.12.2018 ze.

I'paduku KOCBEHHO MOATBEPIKIAAIOT PE3YIIBTATHI, OIYYECHHBIE TIPU MTPOBEPKE THITOTE3 O CTATUCTHYC-
CKOHM HEepa3IMYMMOCTH CPEHEro apu(METHIECKOTO 3HAUCHHS CPETHECYTOUHBIX CKOPOCTEH BeTpa map
roponoB: Kamenka-PriOHu1a (pasimuuumsl), lyooccapsi-Tupacmoins (pasauunmser), Kamenka-/lyoocca-
psI (pasnuunmel), PeiOHUIa-ly6occaps! (pa3anauMsl).

BbIBO/bI

Ha ocHOBaHMM IPOBEIEHHOTO UCCIEA0BAHMS MOKHO YTBEPHKAATh, UTO JUIS KaXK10H Mapbl PAiiOHOB B
KaXXI0M U3 IATH JIeT uccienoBanHoro nepuona 01.01.2014-31.12.2018 r. runoresa 0 CTaTUCTHYECKOM
HEpa3IMYMMOCTH CPEAHUX apU(PMETHUECKMX 3HAYCHUH CpEeIHECYTOUYHBIX CKOpPOCTEeH BeTpa He
noareepxkaaercs. [lomydeHHBIH pe3ynbTaT HEOOXOJUMO HCCIIEAOBATh JOTONHUTEIHHO, MOCKOIBKY
KJIFOUEBYIO POJIb IPU BBIJCICHUH arpOKIMMATHYECKHUX 30H IIpuaHecTpoBbs UrpacT cpefHEeCyTOYHas
temreparypa. CTaTHCTHYECKOE JI0Ka3aTelnbCTBO OOOCHOBAaHHOCTH BbIACNeHUsT KameHckoro u
Pr1OHUITIKOTO palioHa B OJIHY arpOKIMMAaTHYECKYI0 CEBEPHYIO0 30HY [IpuaHecTpoBsbs, a Jlyboccapckoro u
I'puropuononsckoro paiioHa — B Apyryro npuBeaeHo B ctarbe (Kupcanosa, A., Bonkonosuy, O. 2019).

Pe3ynprar HacToAIIEro HCCIENOBaHMA HAIEIeH Ha pacueT MapaMeTpOB MPOJOJIKHTEILHOCTH
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HCTIONBb30BaHMS YCTAHOBOK €CTECTBEHHOTO X0J0Aa (aKKyMYJIATOPOB C BOJOW) IJIsi XpaHEHUsS! PPYKTOB
1 oBoleil Ha Tepputopuu IIpuaHecTpoBbs, a TakKe Ha pacyeT MPOJOIKUTEILHOCTH HAMOPAKUBAHUS
JbJa B apaoxpaHmuie. [loatoMy nanpHeimas padota OyneT HalipaBiieHa Ha BBIICHEHNE KPUTHUYHOCTH
TOT'0, YTO TUIIOTE3a O CTATUCTUYECKONW HEPA3INIMMOCTH CPEAHECYTOUHBIX 3HAUYEHHUI CKOpOCTeH BeTpa
HE TOJTBEePNIIACh.
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ABTOMATU3NPOBAHHAA SKCNEPUMEHTAJNIbHAA
YCTAHOBKA OnA ACCINEAOBAHUA U PASPABOTKU
FA3OAOU3ENbHbIX ABUFATENEA BHYTPEHHEIO CTOPAHUA

Cepeent YHEPHOBPUCOB, ®enuxc BYPMEHKO, Anamonuii IUMOIJTIO

Abstract. The article deals with the aspects of testing modern gas-diesel internal combustion engines. The
concept of a new diagnostic method has been proposed and an automated experimental setup has been developed
for research and testing of tractor internal combustion engines (ICE), which has wide functionality due to the
expansion of the ICE test potential in the “gas diesel” mode and the study of factors affecting the magnitude and
stability of the injection of the optimized value “ignition” dose of diesel fuel, which increases the reliability of the
thermal process of fuel combustion, taking into account the individual characteristics of each ICE. The proposed
automated system allows to change the fuel supply and ignition timing depending on the assessment of the energy
characteristics (Wobbe number) and methane number of natural gas by measuring the physical characteristics of
the gas mixture by the additivity of its composition by measuring the content of each component in natural gas.

Key words: Gas-diesel; Tests; Installation; Stand; Methane number; Start-up dose; High pressure fuel pump; Pipeline.

Pedepar. B crarbe paccMOTpEHBI aCTIEKThI UCITBITAHUS COBPEMEHHBIX Fa30U3€IbHBIX JBUTATENICH BHYTPEHHET O
cropanus. IlpeyoxkeHa KOHLENIMS HOBOTO JUArHOCTHYECKOTO METOoJa M pa3padoTaHa aBTOMAaTH3UPOBAaHHAS
9KCIICPUMEHTAJIbHAs yCTAHOBKA [UISl MCCIEIOBAHMS W HCIIBITAHUH TPAKTOPHBIX IBUTATENEH BHYTPEHHETO
cropanus ([ABC), obnapmaronieil mmpokumu (YHKIHOHAJIBHBIMA BO3MOXKHOCTSIMH 32 CYET PaCIIUpPCHUS
noTteHnuana ucnbitanus [JBC B pexxume «ra3o/u3elnb» U UCCICAOBaHHS (AKTOPOB, BIUSIOIIMX HA BEJIMYUHY U
CTa6l/LH])HOCT]) BIPBICKA 0HTHMI/I3I/IPOB3HHOI>1 BEJIMYMHBI «3aIaJIbHOM» J03bI JU3CJIbHOI'O TOILJIMBA, YTO IOBLIIIACT
HaJACKHOCTh TEIIJIOBOI'O MPpOICCCa CXKUIaHUA TOIUIMBA C YYE€TOM HWHAWBHUIYAJIbHBIX 0co0eHHOCTEN Kaxxaoro
JBC. IlpennosxeHHas aBTOMAaTH3UPOBAaHHAS CHCTEMA MIO3BOJISIET U3MEHATH [T0Ja4y TOIUIMBA M YTOJI OIIEPEKEHUS
32)KUTAaHUS B 3aBUCUMOCTH OT OLIEHKH DHEPreTHYECKOW XapaKTepuUCTHKH (4rcia Bo0O6e) m MeTaHOBOTO YmCIa
MNPUPOIHOTO r'a3a MOCPEACTBOM M3MEPEHHS (PH3NYCCKUX XapaKTEPHCTHK Ta30BOW CMECH MO aJIJUTHBHOCTH €ro
COCTaBa C TIOMOIIBIO U3MEPEHHUH CO/IEPKAHUS KaXI0T0 KOMIIOHEHTA B IIPHPOIHOM Tase.

KaroueBbie ciaoBa: I'azomusens; HMcneitanus; YcranoBka, Crena; MeranoBoe uuciio; 3amalbHas J103a;
TormIMBHBII HACOC BBICOKOTO MaBiicHUs;, TpyOOnpoBo.

BBEJEHUE

Ha coBpeMeHHOM 3Tare TeXHUIEeCKOro nporpecca B 00J1aCTH TPAHCTIOPTHO-TEXHOJIOTHYECKUX MAIlMH
1 KOMIUIEKCOB BCE OOJIbILE HAYMHAET UCIOIb30BaThC KOMIPUMHUPOBAHHBIN U CXKWKEHHBIA Ta3 B Kade-
CTBE MOTOPHOTO TOIUIMBA KaK albTEPHATHBA AU3CIBbHOMY M OCH3MHY IOIydaeMblX u3 HepTH. Pemenne
po0IeMbl 3aMEHBI JOPOTOCTOSIIETO AU3EIBLHOIO TOIUIMBA Ha OoJiee JemeBoe ra3000pa3Hoe BO3MOXKHO
U B €r0 HCIIONb30BaHUM B KayeCTBE MOTOPHOIO TOIUIMBA Ul TPAKTOPOB, KOMMYHAJIBHBIX M JOPOXKHO-
CTPOUTENBHBIX MAIIUH, TEXHUIECKUX CPEACTB arpoNpPOMBIIUIEHHOTO KOMILIEKCa, IPUPOA000yCTPONCTBA,
UPPUTaLK 1 METHOPALUH, IPyTUX MOOMIIBHBIX U CTALIMOHAPHBIX SHEPTETUUECKUX YCTAaHOBOK.

VYuuThIBas TO, YTO 3HEPreTHMYECKUM MCTOUYHHMKOM JABIDKYIIEH CHIJIBI U MOIIHOCTH B 3THUX MalIMHAaX
UCIIONIb3YIOTCSl TU3€TIbHBIC IBUraTell BHYTPEHHEIO CTOpaHMs, Ba)KHOW 3aJadell CTAaHOBUTCS NEPEBO.
mu3enbHbIX [IBC k paboTe Ha ra3oMOTOPHOE TOIUIMBO C MUHUMAaJIbHBIMU KOHCTPYKTHBHBIMU M3MEHEHH-
simu B 6azoBoit monenu JIBC. Takyro MomepHU3aImi0 BO3MOKHO MPOBECTH TpH pexkume padotsr IBC
I10 Ta30113eJIbHOMY LMKy, OCHOBAaHHOMY Ha KOMOMHHPOBAaHHOM cxeme nuTaHus. OCHOBHBIM 3[€Ch I10-
MIPeXXHEMY SIBISIETCS JU3€IbHOE TOIIMBO, OAHAKO OOJIbIIAsk €10 YacTh €ro 3aMELIaeTcs Fa30M - METaHOM
WK TponaHoM. J{i3enbHOe TOIUIMBO MPHU 3TOM BBIIOJIHSET (DYHKLIMIO BOCIUIAMEHEHUS TOIIIMBOBO3LYII-
HOM CMECH - T.H. 3alajJbHbI{ pa3psal 3aMelIaoIni HCKpoBOil. CTeneHb 3aMEIeHNs OCHOBHOI'O TOILIMBA
QJIBTEPHATUBHBIM 3aBHCHUT OT HAarpy3KU Ha ABUIaTelb U CaMOM TOIUIMBHOM almapaTypsl - OpUTMHAIBHOM
JIU3ENbHOM U yCTaHABIMBAaEMOW ra3oBoi. B HacTosIee BpeMs CUCTEMBI BEAYIIUX MUPOBBIX MPOU3BOAU-
TeJel MO3BOIIAIOT 3amearh 10 80% IU3TOIUINBA B ClIydae ¢ METaHOM H 10 70% — B ciy4ae ¢ IPOIaHOM.

O hexTHBHOCTH HCITOIB30BAaHHS Ta30BOTO TOIDIMBA B ra3oAn3ebHbIX [IBC 3aBHCUT OT CHCTEM TOTLITH-
BOIIOAYH KHIKOTO U ra3000pa3HOro TOIUIUB, MX HACTPOWKU U PETYIUPOBKU. UTOOBI M3yUUTh U HCCIIE-
JI0BaTh OIBITHBIE 00pa3Lbl pa3padaTsiBAEMBbIX BAPUAHTOB KOHCTPYKLMH MOAEPHU3HUPOBAHHBIX 0OBEKTOB
HE00X0MMO NPOBOJANTH COOTBETCTBYIOIINE UCIIBITAHUS U AUATHOCTUKY Ha Pa3iIMUHbIX PEXXUMAax PaOOTHL.
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MATEPHAJIBI 1 METO/bI

B mpaktuke paboTsl A TpoBeneHus ucnbiTannii qu3ensHbeix JIBC TpakTopoB 1 aBToMoOMIIEH Tpa-
JUIAOHHO UCIIONIB3YeTCsl 00KaTOUHO-TOPMO3HOM CTEHI,.

Takue cTeHAbI KaK MPaBUIIO UCTIONB3YIOTCS ISl 0OKaTKH, AuarHocTuku u npuemku JIBC nocie ka-
MUTAIBLHOTO PEMOHTA U HE TIO3BOJISIIOT MMPOBOJAMUTE CHATHE BCEX MOKa3aTeNeil paboThl ABUraTelisi BBUAY
HEIOCTAaTOYHO MOJHOTO NPUOOPHOTO OCHALICHUS, YTO JAENaeT UX HEMPUTOJHBIMH JAJIsl ONBITHO-TIPOU3-
BOJICTBEHHBIX HCIIBITAHUH HOBBIX U MOJIEPHU3UPOBAHHBIX TEXHUYECKUX CPEICTB.

B Kazanckom rocygapctBeHHOM dHepreTryeckoM yauBepeuteT (KI'DY) pazpaborana u ucnonbssyercs
B HayYHOM M y4eOHOM Ipolieccax aBTOMaTH3HPOBaHHAs MHOTO(YHKIIMOHAIbHAS YCTaHOBKA I TECTUPO-
BaHMs U dSMYISIHU padoTel IBC, OLleHKH MEXaHN9ECKOro €ro COCTOSIHUS, YTO [TO3BOJISIET COKPAaTUTh Bpe-
M$1 ¥ 3aTpaThl Ha pa3paboTKy U OTIaJKy HOBBIX CUCTEM M MEXaHU3MOB, NOBBICUTH MPOU3BOAUTEIBHOCTD
TpyZAa UHXeHepa U COKPAaTHTh 3aTpaThl Ha OTIAJKY, HACTPOHKY M KaJUOPOBKY aJanTannio KOMIIOHEHTOB
CHCTEM YIpaBJICHHUS JBHUTrATeJIeM, a TakKe MPOBOANTH Hay4HO-HccienoBaresnsckue padorsl Hax ABC u
aBromoOwmieM (CanpikoB, M. 2018). AHaM3 TeXHUYECKOTO (PYHKIIMOHAA 3TON YCTAaHOBKHU MOKAa3aJj, YTO
IUTsl ucclieoBaHus paboThl TpakTopHbIX JIBC paboTaromumx Ha ra30B0OM MOTOPHOM TOIUIMBE OHA HE TIPH-
rOJHa, T.K. HE IMEET B CBOEM COCTaBE CHCTEMBI MMTAHUS COAEPIKAILEH KOMILIEKT ra30BOro 000pyI0BaHHS.

OKcnepruMeHTaIBHBIN cTeH 1, paspabotanHblii B CeBepo-BocTounslii denepaibHOM yHUBEPCUTETE
(CBDY) num. M.K. AMMocoBa, T. SIKyTCK OCHaIlleH CUCTEMOW MUTAaHHUS Ta30M HCIOJIb3YeMbIM B Kaue-
CTBE MOTOPHOT'O TOILJIMBA U COOTBETCTBYIOIIUM MPHOOPHBIM 000PYAOBAHUEM C H3MEPHUTEILHO-BBIYHC-
JMTENbHBIM KOMILUIEKCOM MO3BOJISIIOIINM H3y4aTh padoty [IBC B razonuzensHoM pexxume (AHapees, /.
u 1p. 2016). Ognako oH npenHa3HaveH i uccaenosanus JIBC npenMyecTBeHHO aBTOMOOMIIBHBIX U
HE UMEET BO3MOKHOCTH M3Yy4aTh SJHEPTETUUECKHE U TATOBbIE XapaKTEPUCTUKU TPAKTOpa.

PE3VJIBTATBI U OBCYXIEHUSA

ABTOpamMu ObLIa MPEIOKEHA KOHIIETIINS HOBOTO JUAarHOCTHYECKOTO METO/Ia M pa3paboTaHa aBTOMa-
TU3UPOBAHHAsI KCIIEPUMEHTAIBHAS YCTAaHOBKA JJIsl UCCIISIOBAHMS M MCIIbITaHui TpakTopHbIX JIBC, 00-
TaiaroIei MUPOKUMH (HYHKITMOHATEHBIMU BO3MOXKHOCTSIMH (ITPAaKTUYECKH YHUBEPCaJIbHas1) 3a CUET pac-
MUpeHus ToTeHIana ucnpitanus JIBC B pexxuMe «ra3ou3eib» U ucciieoBaHus (hakTOpOB, BIHSIOLIIX
Ha BEIMYHMHY ¥ CTa0MIFHOCTh BIPHICKA ONTUMU3UPOBAHHON BEIHYHMHBI «3aMalIbHON JT03bI TU3EIHHOTO
TOILIUBA, YTO MOBBILIACT HAJCKHOCTh TEIJIOBOTO MPOLIECCA CKUTAHUS TOIUIMBA C YYETOM HUHIUBUAYANIb-
HBIX ocoOeHHocTel kaxaoro JIBC. DTo ObUI0 JOCTUTHYTO 32 CYET OCHAIIIEHHS YCTAHOBKH CHCTEMOMH ITH-
TaHUsl IPUPOAHBIM T'a30M UCIIONIB3YEMbIM B Kau€CTBE MOTOPHOTO TOILIMBA, COACPKAILEH KOMIUIEKT ra3o-
BOTo 00OpYIOBaHUsI BKJIFOYAIOIIETO OAJUIOHBI IS KOMIIPUMHPOBAHHOTO MPUPOIAHOTO Ta3a, aHAIIU3aTop
COCTaBa U pacxoAOMeEp Ia3a, 3aIpaBOUHYI0, PACIIPEICIUTENbHYIO, a TAK K€ KOHTPOJIBHYIO almaparypy.

B Toke BpeMs mITaTHBIN TOIUIMBHBIN Hacoc Beicokoro naBieHus (THBJI) cHabxen mexaHm3mMom
OTpaHUYCHHUS 3aMajIbHOM 103bI AU3EIHHOTO TOIUIMBA KOTOPBIM B3aUMOJIECUCTBYET C YIIPABISIIOIICH peli-
KOH TOIUIMBHOTO HAcocCa, NaTYhKaMH JABJICHUS Ha TOIUIMBOIPOBOAAX U JAaTYMKAMHU TEMIIEpaTyphl TO-
Ba. Mimeercs Takxke ycTpoWcTBO cOOpa TEXHUYECKUX NTApaMETPOB U XapaKTEPUCTHK HCITLITHIBAEMO-
O JIBUTATENs KOTOpoe coenuHeHo ¢ IBM st 00paboTku JaHHBIX.

BrxitroueHne B KOHCTPYKIIMIO YCTAHOBKH aHAJIM3aTOPa COCTaBa raza 00yCIOBIEHO CleAyonuM. /[Bu-
rarejid pa3HbIX KOHCTPYKUUN U MapOK UMEIOT Pa3IMYHbIE XapaKTEPUCTUKU: PA3HbIC CTETICHU CHKATHUS,
VAENBHBINA PACXOJI TOTLINBA, YTOJI ONEPEKESHHS 3aKUTaHusI (BIIPHICKA), CIOCO0 110/1a4 TOTLINBA (pacmpe-
JICJIUTENBHBIN WK HEMOCPEICTBEHHBIN) U T.11. Bece mepedncieHHbple MoKa3aTelld TaK Wil WHAYE BIUSIOT
Ha SHEPreTUYECKUE CBOMCTBA JBUTATENsl, KOTOPhIE UMEIOT BaXKHOE MPAKTUYECKOE 3HAUCHUE, KaK s
IIPOM3BOIUTENEH, TaK U JIs MOTpeduTeneli npurareneid. [TaBHBIM NOKa3areneM MPUPOIHOTO raza Kak
MOTOPHOTO TOIUIMBA SBISIETCS €r0 METAHOBOE YHCJIO, B OCHOBE KOTOPOTO JIEKHUT €ro (PU3HKO-XUMHUYe-
CKHH COCTaB M TEIJIOTBOPHAs CIIOCOOHOCTH (unciio BoO0e) XapaKTepu3yomero BeTMYuHy TeIJI0BOTO
[IOTOKA, MOJTy4aeMOro MIPHU CTOPaHWU Ta3a. YdeT 3HaueHuil meraHoBoro umcia (MY) u uucina Bo66e
IIPY HACTPOIKE y3/1a ToJa4Yy 3aMaibHOMN JT03bI 00ECIEYUT MUHUMH3AIMIO PACX0/a YKHUIKOTO TOILINBA,
JIOCTATOYHYIO ISl BociuiaMeHeHus ocHoBHOTo raza (TOCT 27577-2000 2004).

CoracHo 3TOro cTaHAapTa pacueTHoe meraHoBoe unciao (MY) u uucno Bobbe npuponHoro rasa,
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HUCIIOJIB3YyEMOT'0 B Ka4€CTBE MOTOPHOTI'O TOIIJIMBA, PACCUUTHLIBACTCA 11O MPAaBUITY aAAUTUBHOCTH, T.C. CyM-
MO POM3BEJCHNH Ka)KAOTO KOMIIOHEHTa Ha JI0NI0 €ro B cMecH. J{jIst ompeieNieHus cocTaBa M KOJIH4e-
CTBa COCTABJIAIOIINX KOMIIOHCHTOB ra3a MCII0JIb3yCTCA BKJIIOYEHHBIN B COCTaB MCHBITATEILHOTO CTEHOa
ra3oBbii aHanu3arop. COOTBETCTBEHHO pacxoaoMep ra3a (ra3oBblid CUETYMK) MpeTHa3HauYeH AT yyera
pacxona MOTOPHOTO TOILIHBA.

Hannune mexanusma OTrpaHUYCHUA 3anaibHOM J03bI JU3CJIbHOTO TOIUIMBA CITYXKUT AJId YMCHBIICHUA
€ro UKJIOBOH MOAa4M IIPH MEPEeXoe ABUTATENS ¢ AU3CIHHOIO PeXUMa Ha Ta30du3enbHbIi (JuMorio,
A. u np. 2005). D10 0OeceurBaeT MOJHOLEHHYIO PA0OTy BCEPEKUMHOTO PETYIISITOPa TOILTUBHOM aria-
parypsl, 4TO KpaiiHe Ba)KHO NpU padOoTe ABHUTaTellsl B ra30AH3EIbLHOM PEXKUME, MOCKOJIBKY MEXaHU3MY
OrpaHUYCHUA 3anajbHOMI A03bI TOIUIMBA HPUXOAUTCA COXPAHATH ITOJIOXKCHHUE peﬁKH mogadyu TOIJIMBA TO-
IIMBHOIO Hacoca. YMEHbIIIEHUE BEJIMUYUHEI 3aNaIbHOM J03bl AU3CJIBHOT'O TOIIJIMBA ITIO3BOJISICT OIITUMMU-
SUPOBATH IMMPOLECCC CrOpaHUuA I[BYXTOHJIHBHOI;'I CMECH, YTO MO3BOJJIACT YCTAHOBUTDH IMOPOT MUHUMAIbHON
3anaJbHOMU J103bI TU3EJIHOTO TOIUINBA, 00ECTICYHBAIOIINN HAZEKHOE BOCTIIAMEHEHHE Ta30-BO3LYILTHON
CMECH B IIMJIMHAPAX U YCTOHYMBYIO pabOTy ABHUTATElsl HA BCEX IKCILUTyaTallMOHHBIX PEKUMAX.

Hanuuue JaTYUKOB JaBJICHHA TOIUIMBA, YCTAHOBJICHHBIX HA TOIUIMBONPOBOJAAX IMO3BOJISACT U3YUUTH
BINAHUEC Ha CTa6I/IJ'II)HOCTI) pa6OTI)I TOIIMBHOI'O HACOCa NP1 YCTAaHOBKE MUHHUMAaJIbHON 3anaIbHOMN JO03bI
TOIIJIMBA U O6CCHCLICHI/II/I JaBJICHUA TOIIJIMBA BO BCEM O6’I)CM€ JIMHUHW HAarH€TaHu:A, a 3TO0 OYCHb Ba)KHBIN
nokaszareinb padcotsl JIBC. D10 00yciiaBnuBaeTcs CIe Iy oM.

[TnyHxep TOTUIMBHOTO Hacoca MPH aKTUBHOM XOAE€ JaeT Havyajlo JBYM IMpoleccaM: MepeTeKaHuIo
TOIUIMBA IO JIMHUH HarHETaHUs B pe3yJIbTaTe BHITAIKHBAHUS TOIUIMBA TUTYH)KEPOM H (POPMUPOBAHHUIO
HUMITYJIbCa BOJIHBI JABJICHHUA B PE3YJIbTATC CXKATUA TOIUIMBA INTYHXKCPOM. CxarHve TOIINBa IMPOUCXO0-
JUT HE BO BCEM O6’I)CM€ JIJMHUHU HAar"He€TtaHus, a TOJIbKO B O6T:CMC, HEMOCPEACTBCHHO IMPUMBIKAIOIIEM K
HaAIUTYH)KEpHOMY TpocTpaHcTBy. [lepeTekanue TorumBa nmpoucxomuT co ckopoctbio 100...120 m/c, a
MEPEeMEIICHUE UMITYJIbCa - CO CKOPOCTBIO 3ByKa B Ccpelle TOIUIMBa, 310 puMepHo 1200 m/c. Obmanas
CKOPOCTBIO Ha MOPSIOK BBILIE, UMITYJIbC ObICTpee AOCTHTaeT (POPCYHKH M TOJI €ro BO3ACHCTBHEM Cpa-
6aTI:IBaeT PpacCnbUIMTECIIb. HOJ’[y‘IaCTCﬂ, YTO JABJICHUEC B MOJIOCTU PACIIBUIMTEIIA BO3PACTA€T HE OT TOIO,
YTO B HEIO I[O6aBI/IHOCI) TOIIJIMBO, 3aKaYCHHOC IUIYHXXCPOM, a OT TOT0, YTO K HEMY IMOAOIIEC]I UMITYJILC
BOJIHBI JaBJICHUSA. CKOpOCTI) pacipoCTpaHCHUA UMITYyJIbCa KO.HG6J'ICTC$1 B 3aBUCUMOCTH OT AABJICHHSA TO-
IIJIMBA B JIMHUU HAarHETaHUs MEXy OYEPEIHbIMU aKTUBHBIMU XOJaMH ILTyH>kepa. Tak, Harpumep, npu
JUIMHE TOTUTMBOIPOBOAa 1,2 M M 4acToTe BpalleHus KojeH4yatoro Bana nusens 2000 o6/MuH pasHHLA
MCXKAY yrilaMunu Z[eflCTBHTCJ'[I:HOFO Hayvalia moJadu TOIJIMBA OT Pa3JIMYHbIX CKOpOCTCI‘/'I pacipoCTpaHCHUA
HMMITyJIbca MOXKET JOCTHraTh MpuMepHo 12° mo ymiy moBopota Baia. Eciu yuecTs, 4TO JomycTUMoOe
OTKJIOHCHHEC B YCTAHOBKC YyIJIa I[CI‘/'ICTBI/ITCHI)HOFO Hayvalia rnoaa4yv TOIUIMBa NPHU YCTAHOBKC TOIIJIMBHOI'O
Hacoca Ha Ju3eib cocTapisieT Bcero =300, perynupoBka HAcOCa M €ro yCTaHOBKA CBOIATCA Ha "HeT”
HecTaOMIIbHON paboTol CeKIMU Hacoca OT IHKJIA K UKITY. A TIpH yCTaHOBKE MUHUMAJIbHOM 3ananbHON
JI03bI TU3ELHOTO TOIUIMBA ISl Fa30IU3ENs 3TOT BOIIPOC MMEET pellaroliee 3HauCHHE.

Hannune narumka Temieparypsl HeOOX0AUMO IS pUKcaMy TeMneparypsl TorrBa. C MOBBILICHH-
€M TeMIIePaTypbl BI3KOCTh TOTLTUBA YMEHBILAETCS, a BI3KOCTh - 3TO OCHOBHOM MOKa3aTelb TU3EIBLHOTO
TOIIJIUBA, OKa3I)IBaIOH1PII>'I HaI/I6OJ'H)HleC BJIMSIHHUEC Ha NPOU3BOAUTCIIBHOCTL HACOCa IMMpU U3MECHCHUHN TEM-
nepaTypHBIX ycIoBHH ero paboThl. C yMEHBIIEHUEM BSI3KOCTH TU3EILHOTO TOIUIMBA YMEHBIIASTCS MO-
Jla4ya TOIUIMBA 3a OAWH XOI IUTYHXKEPa, IPpHU 3TOM OTHOCUTCIILHOC KOJ'[C63HI/IC BCJINMYHHBI I1IOAA4YH TOIIJIMBaA
OT U3MCHCHUA BA3KOCTHU TOIINIMBA MOXKET JOCTUIATh 36%, U COOTBETCTBCHHO Ha 3Ty K€ BCIUMYHUHY
YMEHBIIACTCA U MaccCa TOIUIMBA, IOAAaBA€MOT'0 B HTUJIMHAPLI ABUTATCIIA.

IIpu yBenmuenuu temnepatypsl Tomiusa ¢ 20 go 800 0C nmocturaeMbrii 00beM TOIIMBA YMEHBIIIA-
ercs 10 30%. D10 Biedyer 3a co0ol yMEHbIICHHE [UKJIOBOM MOIAYM TOIJIMBA, a MOCKOJIBKY I JO-
CTIDKCHUS 3aJJaHHON BEIMYHMHBI IaBICHHS TUTYH)XXepy TpeOyeTcs Oomblas BelMurnHa paboduero xosa, B
pe3ynbraTe 4ero u3MeHsieTcs U paboTa Tu3ens.

Brimonnenue JaTYUKOB AAaBJICHUA HA TOIIJIMBOIIPOBOAAX Ira30AMU3€CJIsd TCH30MCTPUUCCKUMU NaTUUKa-
MU T03BOJIIET TOYHO (PUKCHUPOBATh MapaMeTphl ofa4yu Torumea Kk Gopcynkam JIBC. Jlatunku Takoro
TUIIa UMCIOT HU3KYIO, MIPAKTUYCCKHU HYJICBYIO HHEPIIUOHHOCTDL — 3TO BPEMs, B TCUCHNUE KOTOPOI'O BLIXO/I-
Has BSJIMUMHA TPUHUMACT 3HAUYCHNUE, COOTBETCTBYIOIICE BXOI[HOI\/'I BCIIMYMHE, YTO OCO6CHHO Ba’XXHO IIpH
BBICOKHUX CKOPOCTAX NEPEMCIICHUA UMITYJIbCAa JaBJICHUS TOIJIMBA. 9t0 JOCTHUTacTCs TEM, UTO ynpyrm‘x’l
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3NIEMEHT (TEH30pPE3UCTOP) TEH30AAaTUNKA U3TOTABIMBACTCS U3 CHICHUAIBHON CTalld U TePMETU3UPYETCS
Ja3epHON CBapKOW 10 CTETIEHH 3aIlIUThI, MO3BOJSIOUICH eMy padoTaTh B yCTPOHCTBAaX U MEXaHHU3MaX,
HCTIOJIb3YEMBIX BO BCEX, 0€3 HCKIIOYCHUS, OTPACIAX MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SCTBa, BKIIO-
yasik aBTOMOOWJICCTPOCHUE U JIOPOXKHOE CTPOUTEILCTBO. [IpuHIMI M3MepeHust U 00paboTku uHGOp-
MallMy 10 BEJTMYMHE OCEBOH HArpy3Kd TEH30pPE3UCTOPHOTO JAaT4HKa MO3BOJSIET OCYLIECTBISTH 3aMep
CKOPOCTH TIPWJIOKEHHUSI OCEBOM Harpy3ku (MMIyibca) B aAuamazone ckopocteid ot 0,1 mo 1200 m/c, B
OTJIMYHUE OT MbE30/IaTYNKOB, YeM U OOYCIIOBJICH €r0 BBIOOP.

KoHcTpykTHBHAs cxeMa IpeajaracMoil YyCTaHOBKH TIPECTaBlIeHa HAa PUCYHKE 1, a ee TeXHUYECKHe
XapaKTEePUCTHKH MPEACTaBICHBI B Ta0muue 1.

Tadauua 1. Hzuepsemvie napamempul u cpeocmea usmepeHus

IlorpemHnoctsb
. [uanason CpEICTB
W3mepsieMslii mapamerp CpencTBo u3MepeHHs
U3MEpEHUs] | HW3MEpeHUs
(abc.)
Taxomerp TOCA
- +
YacTtoTa BpalieHus KOJIEHYaToro Baja, n, MUH-1 FOCT-15150 500...1500 5
MowmenTt kpyTsumii, Mk, H m BKM-150 0...1500 +5
Pacxon nusensHoro Tormsa, G3, kr/a Pacxonomep 0...35 +0,15
Pacxon razoBoro tormsa, QI M /4 Cueruuk 0...40 +0,2
Temneparypa Macia, BOJbL, Fa30BOI0 U AU3EIBHOTO Harunk TCM-0879-01
. o 0...150 +0,5
TOIUIMBA, BO3yXa U Ta30BO3MyIIHOM cMecu asurarens, °C | Ilpubop A 566-02-10
Tepmomnapa XA
Temmepatypa oTpaboTaBmuX ra3os, °C 11/2I1679 Ipubop 100...800 +2.5
KCII-4
Manomerp MTII-160
+
Hasnenue macna 8 'MM, Pwm, krc/em2, (MIla) TOCT 2405 0...5 0,05
PazpexeHue B come Ipy 3aMepe pacxona BO3ayxa,
pa3pexeHre BO BITyCKHOM KOJUIEKTOPE, 1aBJICHHE U-0Bpastitii MaHOMeTp
OTpaboTaBIINX Ira30B B BRITYCKHOM KOJIJIEKTOPE TOCT 9933 0...200 +1,0
JIaBJICHUE Ia30BOT0 TOILIMBA, JABICHUE KAPTEPHBIX
ra3oB APnem, mm.Bo.cT (kl1a)
VYron IIKB, cooTBeTCTBYIONIHI Hayally BIPbICKa Jarunk BuOpanmn 360 +1.0
TOIINBA, OBIp, Tpax. [IKB ITAK MT Pro 4.1 ’
JlaTuuk naBieHus
+
Hasmrenne ra3os B mmuHape, P, MIla, (krc/cm2) PS100 [IAK MT Pro 4.1 0..15 0,2
Yron [IKB, ¢Bmp, rpan. [IKB @oroparamk ITAK MT 360 +1,0
Pro 4.1
Bapomerp-anepoun
ArmocdepHoe naBnenne, Bokp, MM.pT.CcT BAMM-1 TV 25-11- 400...800 +2,0
1513-79
ﬁsrgc;mnbﬁaﬂ BIIAXHOCTBH aTMOC(EpPHOTO BO3yXa, Teuxpomerp MB-4M 0..100 2.0
, /0

YcraHoBKa a5 vccneaoBanus padoTsl au3enbHbx JIBC (puc.l.) comepKUT CHUIIOBOI MPUBOI, KOTO-
pBIi ipeAcTaBIseT cOOOM NEKTPUIESCKHNA JBUTaTeIb-TOPMO3 1, peryaIupoBOYHBIN peocTaT 2, BECOBOU
MeXaHu3M 3 MpeJHa3HauYeHHBIN A7 3aMepa TOPMO3HOTO U KPYTSIIEro MOMEHTOB, paCXOAOMEpP AU3EIb-
HOTO TOILIKBA 4, TaTYMKH 00OPOTOB Ha Bally 5, TeMIeparypsl 6 U AaBieHUs 7 B MACIISTHONH MarucTpaiH,
MOMEHTA Ha Bally 8 IBUTaTess BHYTPEHHETO CropaHus 9, TeMneparypsl oxjaaxaaromen sxuakoctu 10,
TEMIIEpaTypbl BBIXJIOMHBIX Ia30B 11, MpH 3TOM BBIXOABI BCEX JATUYUKOB COEIMHEHBI CO BXOIOM PETH-
CTPHUPYIOLIETO YCTPOHCTBA (MUKPOIIPOLIECCOPHOTO KOHTpOJUIepa) 12, a TOT B CBOIO ouepenb COCOUHEH
¢ OBM 13.
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st mpoBenenus uccnenoBanuit IBC B pexxuMe «ra3onu3eliby Ha YCTAaHOBKE UMEETCS KOMIUICKT
ra3oBoro obopynoBanus 14 BkIouaromuii Ha0op 6aIOHOB 15 A KOMIPUMHUPOBAHHOTO MTPHPOAHO-
ro rasa (MeraHa) ¢ 3ampaBodHoi 16, pacnpenenuTensHON 17 u KOHTpONbHOU 18 ammaparypoi, raso-
ananm3atop 19 co cuerunkoM pacxoza raza 20. IlITaTHbIN TOIUIMBHBIA HACOC BHICOKOTO NMaBieHUs 21
(THB/I) c MexaHU3MOM OTpaHHYEHUS 3aMalbHOM 10361 TU3EIBHOTO TOILINBA 22 B3aUMOACUCTBYIOLIETO
C YIPAaBISIOMUN PEHKOM TOIUTMBHOTO Hacoca 23 JOMOIHUTEIRFHO OCHAIIICH JAaTYNKAMU JaBleHus 24 u
TeMIepaTypsl 25 yCTaHOBICHHBIMH Ha MOABOASAIINX TOIUIMBOIPOBOAax 26.
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Pucynoxk 1. Yemanoexa ons uccnedosanust pabomer ousenviwvix /[BC

YcraHoBKa paboTaeT cIeayouM 00pa3oM.

g mpoBenieHNs nccnenoBaHni UCTIBIThIBaeMblid JIBC MOAKITIOUAIOT K TOIJIMBHBIM MarucTpaisiM U
crcTeMe OXJIaKACHHUs. YCTaHaBIMBaIOT Ha ucnibiTyeMblil IBC 9 HeoOX0quMble IaTYMKHU U MOAKIIIOYAIOT
UX K PETUCTPHUPYIOLIEMY YCTPOHCTBY (MUKPOIIPOLIECCOPHOMY KOHTpoiepy) 12. CHATHEM moKa3arenei
razoasanusaropa 19 co cuerunkoMm pacxona raza 20 pacueTHBIM ITyTEM ONPEENIETCS METAHOBOE YUCIIO
u yucio Bo06e raz0006pa3HOro MOTOPHOTO TOTTMBA U COTIACHO MOJTYYEHHBIM JaHHBIM JIETAl0TCS COOT-
BeTcTBylolUe KoppekTupoBkH JIBC 9 u HacTpoiika yCTaHOBKH.

Ilyck ycTaHOBKHM OCYLIECTBISIETCSI uepe3 MyJbT YINpaBICHUS peocTara 2, M IOTPYKEHHEM €ro
IEKTPOAOB MPOU3BOJUTHCA 3aIlyCK CHIJIOBOTO MpHUBOAA 1, a TOT B CBOIO O4Yepeab NEpeAaeT KpyTIuil
MOMEHT Ha HCIBITyeMbId aBurarens 9. Kak Tonbpko MCHBITYeMBIH JBHUTarenb 9 3alyCTUThCA BCE U3-
MepsieMble TEXHUYECKHE MTapaMeTphl IEPearoTcsl Ha PErHCTPUpPYIOIIee YCTPOHCTBO (MUKPOIPOLIECCOP-
HBIA KOHTpoOJUIEep) 12 ¢ mepHOANYHOCTHIO YeThIpe pas3a B ceKyHIy. OOpaboTaHHbBIE PErHCTPUPYIOLINM
YCTPOMCTBOM (MHKPOTIPOIIECCOPHBIM KOHTpoiiepoM) 12 nanHbIe npenatorcs Ha OBM 13 s BeiBoza
Ha 9KpaH B BUe rpaduieckoil nHGopmManuu, 1100 NpeCTaBIsSeT B APYTOM yIOOHOM BHIE.

PacueTnas orneHka sHepreTHUecKod xapakTtepucTHkH (ducia Bo66e) m meraHoBoro uucna (MY)
MPUPOIHOTO Ta3a OCYLIECTBISIETCSl MOCPEICTBOM HM3MEPEHUS! (PU3NYECKHX XapaKTEPUCTHK Ta30BOM
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CMECH T10 aITUTUBHOCTHU €r0 COCTaBa - CyMME MPOU3BEICHUHN KaXX0r0 KOMIIOHEHTA Ha JIOJIO0 €T0 B CO-
CTaBe CMECH C TTOMOIIIBI0 U3MEPEHUH COleP KaHsI KaKJ0T0 KOMIIOHEHTA B IPUPOAHOM raze ra3oaHaliu-
3aTOPOM U PACXOOMEPOM Ta3a U BBEJCHUH STOW WH(GOPMAIIMK U TTOKA3aTesIei TaTYUKOB TEMIIEPaTyphbl
U JABJICHUS TOIUIMBA B KOMIIBIOTEPHYIO MPOTpaMMy JUIsl HACTPONUKU ONTHUMANIBHOW BETUYHHBI U yTiia
MOJIa4H 3alajdbHOM 1036l JU3EILHOIO TOILIMBA.

ITocne 3amMepa MOIIHOCTH, pacxo/ia TOIUIMBA U IPYTUX HUCCIEAYEMBIX MapamMeTpoOB U IMOKa3areseit
YCTAaHOBKA BBIKJIIOYAETCS U JUATHOCTHUKA CUUTACTCS 3aKOHUCHHOM.

Takum oOpa3om, pa3paboTaHHas YCTAaHOBKA MO3BOJISET MPOBOAUTH UcciienoBanus padcotsl [IBC B
pPeXHMME «Ta307M3elib» U ONPEACaTh (DAKTOPHI, BIUSIONINEC HA BEIMYUHY M CTAaOWIBHOCThH BIIPBICKA
ONTUMHU3UPOBAHHOW BETUUMHBI «3aMaJbHOM» JI03bI AU3EIILHOTO TOILTUBA MPU JUATHOCTUKE, OOKATKE U
HCTIBITaHUSX. Bee moka3aTenu Tak Wik HHa4Ye BIUSIONINE HA YHEPTETUUYECKHE CBOMCTBA ABUTATENS UME-
FOT BXXHOE MPAKTHUYECKOE 3HAYCHHE, KaK JIUIS IPOU3BOIUTENICH, TaK U ISl IOTPEOUTENeH TBUTATEIICH,
YTO HAMISAAHO TOATBEPIMIIM MTPOBEACHHBIC UccieaoBanus padotsl JIBC Ha npemiaraeMoli ycTaHOBKE.

Kax moka3pIiBaroT uccieqoBaHus Ha TAaHHON yCTAaHOBKE JOCTUTaeTCs MUHUMAIBHOE MaIeHUE MOIII-
HOCTH B JIBUTATENISIX HA ra3e ¢ MPUCAIKOM KUIKOTO TOILUTMBA HABIBI BCEeX Yrciaax 00opoToB Ha 10...12%,
B CPaBHEHUHU C JIBUTATEJIEM, pabOTAIOIIMM Ha XUIAKOM Toruiuee. CpaBHHUTENbHAS XapaKTePUCTHUKA pa-
OOTBI IBUraTENIsl HA )KHUJIKOM TOIUIMBE M Fa30/IU3eJIs IPEACTaBICHHAs Ha PUCYHKE 2 CBUACTEIBCTBYIOT O
TOM, YTO paboTa JBUTATEIS MO T'a30AM3eILHOMY IUKITY, 0COOCHHO HAa HOMUHAJIBHON YaCTOTE BpaIllEHUS
KOJICHUATOT'O Bajia JBUTATEIIs aeT 00Jiee HU3KKUE Pe3yJbTaThl. DTO CBSI3aHO C 00JIee HU3KOW TEIJIOTBOP-
HO¥ CLIOCOOHOCTBIO ra3a Mo CPABHEHUIO C JIM3EIIbHBIM TOIUIMBOM, YTO MPUBOJUT K pabOTE C JOCTATOUYHO
BBICOKMM K03((UIIMeHTOM M30bITKa BO3yXa, a 3TO B CBOIO OUYEPE/b, MIPUBOAUT K CHIKCHHUIO TEILIO-
TBOPHOCTH PaboYeil CMECH, YMEHBIIICHHUIO CKOPOCTH CTOPAHUS, M, TEM CaMbIM, K CHUYKEHUIO MOIIIHOCTH
JIBUTATEJISA, YTO HAIISIHO TTOKA3bIBAET CPABHUTEIIbHAS XapaKTEPUCTHKA PaOOThI ABUraTelIsl Ha JKUKOM
TOILIMBE U Ta3zoausens (puc. 3).
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Pucynok 2 Pucynok 3

CpaeHumeJleble xapakmepucmuKku pd60mbl osucamens Ha HCUOKOM MONIUBE U 2A300U3ETIS

YcTaHOBKA Takke IO3BOIWIIA IIPOBECTH UCCIEI0BAHUSA 110 ONPEACIICHUI0 ONTUMAIBHON BEIUYNUHBL
HUMITyJIbCa TPU CTaHIAPTHOH AJMHE TPYOOIPOBOJA BEICOKOTO JaBICHUS, YPOBEHb KOTOPHIX BIHMAET HE
TOJIBKO Ha HOPMY BIIPBICKA BEJIMYUHBI 3aIIaJIbHOM O3Bl JU3EJIBHOIO TOILIMBA, HO U BEIUYMHY yIJIa Ha-
yajia mojja4y Ju3eapHOoro Tormaa 10 120 no ymiy nmoBopoTa KOJEHYaToro Bajia, YTO CBOJUT HA HET
PETYIHPOBKY HAacOCa HECTAOMIBHOM PabOTOM €ro CEeKLUH OT LUKIA K IIUKITY.

HccnenoBanus BBISIBUIN BaXHBIH (HaKTOP MPHU PETryIMpPOBKE M yCTAHOBKE 3alajbHOM 03Bl HA TO-
IUTMBHOMW amnmaparype, 3T0 JUIHHA TPyOONpoBOIOB BeICOKOTO AaBieHus. Eciu npu perynuposke THB/]
JU3EBHOTO JABHUTraTeNis 3TUM (HaKTOPOM MOXKHO MpeHeOpeub, TO AJISl Ta30AMU3eNs OH SIBISIETCS KIIF0Ue-
BBIM MOMEHTOM. [Ipu M3MEeHEeHHU ATMHBI TPYOONPOBOJa PE3KO U3MEHSIOTCSI HOPMBI BIPBICKA TOILIMBA,
0COOEHHO 3TO CKa3bIBaeTCs Npu paboTe ¢ MUHUMAIBHBIMU J103aMU BIPBICKA (pHC. 4).

[lony4yeHHble JaHHBIE pUCYHKE 4 TIOKA3BIBAIOT, YTO MPU YBEJIWYEHUH IJIUHBI TPyOONIPOBOIA BBICO-
KOTO JaBJICHUS yBEIMYMBAETCS U HOPMa BIIPBICKA TU3EIBLHOTO TOIUTMBA. Bo3HUKaeT HEOOXOAUMOCTD B
perynmupoBke THBJI (1u1s1 ra3onuzens) Ha JaHHOH yCTaHOBKE, HCIOIB3YsI TPYOOIPOBOIBI TOM JKE IJIMHBL,
YTO yCTAHOBIICHBI HA JIBUTATEIIE.
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Pucynok 4. 3agucumocmo usmeHeHus KOIUYeCmsea 3anaibHol 0036l OmM OUHbL MPYOONPO80OA BbICOKO20
oasnenus

Ha pucynke 5 npezcraBieHbl KpHUBbIE, MPEACTABISIONINE TTOKa3aTeIbHbIC (PYHKINK 3aBUCHMOCTU
nepuosia 3aJepPKKA BOCIUIAMEHEHHUsI OT TeMIepaTrypsl (TEIIOBOM MOIIHOCTH — uuciia Boboe) cBexe-
ro 3apsja MOoJaBaeMOro ra3o00pa3sHOrO TOIUIMBA CBEXKETO JUIS Pa3HBIX YIJIOB MOMEHTA ONEPEKECHUS
BIpbIcka. HanOonblas HHTEHCUBHOCTh KPYTH3HBI KPUBBIX PACIIONIOKEHA B 30HE TEMIIEPATYP CBEKEro
3apsaa XapakTepHBIX AJIS IU3eIbHBIX TpakTopHbIX Asuratenei (310 ... 3500 K).
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Pucynoxk 5. 3asucumocms nepuoda 3adepiicku 80cniamenenus Om memnepamypsl C8exce2o 3apsoa

st uccnenyemoro apurarenst CM/I, MOMEHT Hauasa nmoaa4u TorauBa paseH 18°...20° moBopora ko-
JIEHYATOTO Bajia IBUTATeNs 10 npuxoxaa nopiras B BMT. CnenoBarensHO, MOMEHT BIPBICKA HAXOMUTCS
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npuMepHO 0koJ0 20°. ITO HATVISIAHO MOATBEPKAACT, UTO TEMIIEpPATypa CBEXKETO 3apsiaa (TeIIOBOM MOIII-
HOCTH) ITOCTYIIa€MOT'0 B IBUTATEIIb ra30{U3€NsI OKa3bIBACT PEIIaollee BIMSIHUE Ha MPOLECC CTOPAaHUs
TOILJIMBA U, COOTBETCTBEHHO, HA MOIIIHOCTHBIC U SKOHOMHUYECKHE MTOKa3aTesId paboThl JBUTATEINS. JTO
MO3BOJISIET CHU3UTH PACXO]T IOPOTOTO JU3EIBHOTO TOIUIMBA H 00CCIICYUTh B MAKCUMAJILHOM CTETICHU €ro
3aMmelieHne 0osee AemeBbIM IPUPOIHEIM razoM (Arucumos, U. u ap. 2007).

KoHmentyanbpHas cxeMa KOMIOHOBKH YCTaHOBKH M crioco0 ucnbiTaHuii u uccienosanuii JIBC B ra-
30/IM3EJILHOM PEKUME 3allUIIeHbl MaTeHTaMu Ha u3o0perenus ([umormo, A. u ap. 2005; dumoro,
A. u ap. 2020a; Jdumorno, A. u ap. 20200), a cama yCTaHOBKAa UCIOJNB3YeTCS B y4eOHOM MpoIecce
IIpH MOJITOTOBKE MHKEHEPOB 10 crennaibHOCTH «23.05.01-HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKUE
Cpe/CTBa» Ha arpapHO-TEXHOJIOTUYECKOM (aKyabTeTe U B MH)KEHEPHO-TeXHUUeckoM nHctutyTe [1I'Y
uMm. T.I. [lleBueHko.

BbBIBO/IbI

B nayuHo# naboparopun kadenpsl « TexHHYeCKHX cucteM u sekTpoodopynosanus B AITK» arpap-
Ho-TexHosoruueckoro Qakynsrera [1I'Y um. T.I. IlleBueHKko co3maHa aBTOMAaTU3UPOBAHHASI IKCIIEPH-
MEHTaJIbHasl YCTaHOBKa AJISl pa3pabOTKU M MCCIENOBaHMS Ta30qU3eIbHBIX JIBUTATeie BHYTPEHHETO
CropaHusi, KOTOpble pabOTaIOT Ha CKaTOM MPUPOAHOM Ta3e.

YcTaHOBKA OCHAIIEHA MTOJIHBIM KOMILIEKCOM U3MEPUTENBHON allapaTypsl I ONpPeNeIeHUs UHIU-
KaTOpHBIX U 3()(heKTUBHBIX TIOKA3aTeIel ABUTaTENs.

ABTOMaTH3MpPOBAaHHAS CHCTEMA HCCIIEJOBAHMUS IOTIONHEHA LIETBIM PSAIOM YCTPOICTB, O3BOJISAIOIINX
HA3MEHATH [0Aa4y TOILIUBA U YIOJl ONEPEIKEHUS 3A)KUTaHUS B 3aBUCUMOCTH OT OLICHKU YHEPTeTUYECKON
xapaktepucTukH (uucia Boo6e) nu meranoBoro ymcia (MY) npuponHoro rasa nocpeacTBOM H3MEPEHUs
(u3nUeCcKrX XapaKTepPUCTHUK ra30BOI CMECH 10 aAJUTUBHOCTH €0 COCTaBa C IOMOIIBIO H3MEPEHUil co-
JlepKaHUs KaXKI0T0 KOMIIOHEHTA B IIPUPOJHOM ra3e Ia30aHaAIN3aTOPOM U PaCcX0JOMEpPOM ras3a U BBEle-
HUH 3TOM MHPOPMAIMK U NTOKa3aTeeld JaTYMKOB TEMIIepaTyphl M AaBJICHUS TOIIMBA B KOMITBIOTEPHYIO
nporpammy i ynpasiieHus THB/I npu nepexone ABUraresis ¢ AU3ENbHOIO peXXUMa Ha Ta30U3€IbHbIN.

[IpoBenennbie Ha JaHHOK yCTaHOBKE HccienoBaHus padoTsl TpaktopHoro ABC ¢ ucmnons3oBaHHEM
MPUPOIHOTO ra3a B Ka4yecTBE MOTOPHOT'O TOILUIMBA B TA30M3EIBLHOM PEXHUME MoKa3aiu ee dP(PeKTHB-
HOCTb. PacmmpeHHbli QpyHKIMOHAT U YHHUBEPCAIBLHOCTh MMO3BOJIMIM MPOBOAUTH HUCCIEN0OBaHUS pabo-
Tl JIBC B pekume «ra3oansesb» U ONpPEAesITh (GaKToOphl, BIUAIONINE HAa BEIMYUHY M CTaOMIIBHOCTh
BIIPBICKA ONITUMU3MPOBAHHON BEIMYMHBI «3alajbHOMN» JI03bl AU3EIBHOTO TOIUIMBA IPU AMArHOCTHUKE,
oOKaTke W UCTbITaHUsAX. Bce cHUMaeMble OKa3aTeI TaK WM WHave BIUSIOMINE HA SHEPreTHYeCKue
CBOMCTBA JABUTaTeNsl UMEIOT BAXKHOE IIPAKTUYECKOE 3HAYEHUE, KaK JJI IPOU3BOIUTENEH, TaK U JUIs 110-
TpeOuTenel NBUraTene.

KoHnnenryanbHas cxemMa KOMIIOHOBKM YCTaHOBKH M CIOCOO ucHbITaHWU W uccinenosanuii [IBC B
ra30/IM3eIbHOM PEXHUME 3allUIIEHbl TaTeHTaMH Ha M300pETEeHUs, a caMa YCTaHOBKa HCIONb3YeTCs B
y4eOHOM Ipoliecce IpH MOATOTOBKE MHKEHEPOB MO crienuaibHocTH «23.05.01-HazemHuble Tpancnop-
THO-TEXHOJIOTHUYECKUE CPEACTBA» Ha arpapHO-TEXHOIOTHYECKOM (paKyabTeTe U B MHKEHEPHO-TEXHUYE-
ckoM uHcrutyte III'Y um. T.I. IlleByenxo.
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SCHIMBARILE PERIODICE ALE PARAMETRILOR
MORFOMETRICI Al APARATULUI REPRODUCTIV
LA IEPUROAICE

Sergiu DIDORUC, Valeriu ENCIU

Abstract. In the last period in the Republic of Moldova the breeding of domestic rabbits has become a high-
perspective livestock sector, in which more and more people are involved, every year. The transition to industrial
growth of this species can lead to various complications in the reproduction process. The rabbit, being a species
that acquires the reproductive qualities at a certain age, at a certain level of body development and reproductive
organs, requires a special control in improving the reproductive process. Premature use of breeding females has
harmful consequences for their bodies. Thus, the determination of the morpho-functional changes of age of the
reproductive organs in rabbits will provide us with the valuable scientific-practical material which could be used
for practical purposes, to avoid early or late use of females in reproduction and to correct the reproductive perfor-
mance of animals.

Key words: Rabbit females; Reproductive organs; Morphometric changes; Physiological maturation.

Rezumat. in ultimul timp, in Republica Moldova, cresterea iepurilor de casa a devenit un sector de perspectiva
al zootehniei, in care sunt implicati, din an In an, tot mai multi oameni. Trecerea la cresterea industriala a
acestei specii poate duce la aparitia diferitor complicatii in procesul de reproducere. Iepurele, fiind o specie care
capata calitatile de reproducere la o anumita varsta si la un anumit nivel de dezvoltare corporala si a organelor
de reproducere, necesitd un control deosebit In imbunatatirea procesului de reproducere. Utilizarea prematura a
femelelor reproducatoare atrage dupa sine consecinte daunatoare pentru organismul lor. Astfel, studiul schimbarilor
morfofunctionale de varsta ale organelor reproductive la iepuroaice ne vor asigura cu material stiintifico-practic
valoros, care sa fie folosit pentru a evita utilizarea precoce sau tarzie a femelelor in reproducere si pentru corectarea
performantelor reproductive ale animalelor.

Cuvinte-cheie: Iepuroaice; Organe reproductive; Modificari morfometrice; Maturizare fiziologica.

INTRODUCERE

Cunicultura este o ramura zootehnica care se ocupd cu alimentatia, cresterea, reproducerea si ameliora-
rea iepurilor de casa. In ultimii ani, in Republica Moldova, aceasti ramurd demonstreazi o crestere inten-
siva pe plan industrial, asigurand necesitatile pietei de consum cu produse din carne de iepure.

In ciuda realizarilor obtinute in cresterea industriald intensiva a acestei specii, cunicultorii se confrunti
adesea cu diferite probleme de reproducere, dat fiind ca tehnologiile aplicate de multe ori nu corespund
principiilor si particularitatilor fiziologice specifice iepurilor. Utilizarea de catre cunicultori a metodelor
de crestere intensiva a iepurilor, cu ritmul de reproducere a femelelor semiintensiv sau foarte intensiv,
conduce la aparitia mai multor probleme la nivelul sistemului reproductiv al iepuroaicelor.

Din aceste considerente, o mare importanta in cresterea industriald a iepurilor o au controlul si
imbunatatirea proceselor de reproducere, luand in considerare particularitatile de maturizare sexuald si
fiziologica a iepuroaicelor.

Reproducerea, la randul ei, reprezinta una dintre cele mai complexe si actuale probleme 1n cresterea industri-
ald a iepurilor. Studiul dezvoltarii morfofunctionale a organelor de reproducere ale iepurilor va permite utilizarea
datelor obtinute In rezolvarea problemelor de corectie si gestionare a proceselor functionale care se desfagoara la
nivelul sistemului reproductiv al iepuroaicelor (Popovici, M., Budantev, A. 2002; Mopegsa, C.A. 2017).

Analizand datele din diferite surse bibliografice, am constatat ca autorii considera aparitia maturizarii
sexuale la iepuroaice la varsta de 3-3,5 luni (Bucéataru, N., Maciuc, V. 2009), la 4-5 luni (bamakupega,
H. A. 2007) si la varsta de 56 luni (Boxyp, U., Kpupuanckuii, . 1982). Insa cel mai important indice
in determinarea timpului primei imperecheri se considera greutatea corporala. Femelele pot fi impere-
cheate pentru prima data cand ating 75-80% din greutatea corporald a animalelor adulte (Bucataru, N.,
Maciuc, V. 2009). Totodata, dupa datele unor autori, cresterea corporala a iepurilor se desfasoara pana la a
4-a lund. La aceasta varsta ei ajung la dimensiunile animalului matur, iar la 7-8 luni cresterea greutatii corpo-
rale la iepurii se stopeaza (boxyp, 1., Kpusuanckmii, 1. 1982).
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Avand in vedere cd, In urma cresterii greutdtii corporale, in organismul femelei se petrec modificari
morfofunctionale ale sistemului reproductiv, unul dintre scopurile lucrarii este determinarea varstei optime de
insamantare a iepuroaicelor, in conditiile de crestere industriala, In baza aspectului morfometric al elemen-
telor aparatului reproductiv, a greutatii si varstei femelei. Datele obtinute in cadrul acestui studiu vor asigura
determinarea corectd de catre cunicultori a varstei optime de insimantare naturald sau artificiala a iepurelui
de casa si alegerea ritmului de reproducere a femelelor, cu evitarea ulterioard a complicatiilor de reproducere.

MATERIALE SI METODE

Cercetdrile stiintifice au fost efectuate in cadrul Universitatii Agrare de Stat din Moldova, Facultatea
de Medicina Veterinara, Catedra preclinicd. Pentru cercetare au fost alese 45 de iepuroaice, clinic sana-
toase, 1n perioada de dezvoltare postnatald, cu varste cuprinse intre 10 zile dupa fatare si 8 luni, cate 5
animale pentru fiecare varstd. Materialul a fost preluat de la ferma cu crestere intensiva a iepurilor din
satul Braviceni, raionul Orhei.

In cadrul studiului au fost folosite: instrumentar anatomic (bisturie, ace de disectie, pensete ect.);
subler 31C628; lupa anatomica AFMA; aparat de fotografiat Samsung ES70; cantar RADWAG PS
210 R2. Inainte de sacrificare, animalele utilizate in scopuri de cercetare au fost eutanasiate conform
cerintelor in vigoare. In scopul studiului, de la animale a fost extirpat sistemul reproductiv, care a fost
supus analizei morfometrice.

Metoda morfometrica permite aprecierea ritmului de dezvoltare a organismului in norma sau in ca-
zurile de aparitie a semnelor de dezvoltare patologica. Este de mentionat ca parametrii liniari caracteri-
zeaza foarte bine cresterea organelor (Aragon, H. J. et al. 2010; Didoruc, S. A. 2019; Dougnon, J. T. et
al. 2016; Asranauios, I'. T'. 1990).

In urma analizei morfometrice au fost apreciati urmdtorii indici: masa corporald, lungimea corpului
animal, masa ovarelor, parametrii liniari ai ovarelor, ai cailor uterine interne si ai organelor genitale externe.

REZULTATE SI DISCUTII

In perioada de studiu, animalele examinate au fost crescute cu respectarea cerintelor privind
alimentatia si microclimatul in incépere. lepuroaicele au fost intretinute in custi individuale. Pe par-
cursul cercetarii, la fiecare varstd examinata, animalele au fost supuse cantéaririi si masurarilor liniare
ale corpului si ale compartimentelor aparatului reproductiv. In urma acestor masuriri s-au determinat
anumite perioade ale cresterii masei corporale, dupa cum se observa din figura 1.

Greutatea corporala, g.
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Figura 1. Perioadele de crestere a masei corporale
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S-au evidentiat trei perioade de crestere a masei corporale. Prima perioada cuprinde varstele de la 10 zile pana
la 3 luni, iar cresterea masei zilnice constituie 32,13+0,81 g. Perioada a doua cuprinde véarstele de la 3 pana la 5
luni, cu cresterea zilnica a masei corporale de 24,61+1,40 g, adicd mai putin cu 23,40% fata de prima perioada. A
treia perioada cuprinde varstele de la 5 la 8 luni, iar cresterea masei corporale a fost de 11,04+0,49 g pe zi, ceea ce
inseamna mai putin cu 55,1% fatd de a doua perioada de crestere si cu 65,6% fatd de prima perioada.

In baza datelor obtinute putem constata ci cresterea intensivd a masei corporale la iepuroaice are
loc la etapa de varsta de la 10 zile pana la 3 luni, apoi scade nesemnificativ, in perioada de la 3 pana la
5 luni, de aproximativ 1,31 ori fatd de prima perioada. Astfel, schimbarile in cresterea masei corporale
in perioada de la 10 zile pana la 5 luni confirma faptul ca in organismul animalului se petrec diferite
procese de dezvoltare a maturitatii sexuale, precum si procesele legate de maturizarea fiziologica.
Totodata putem observa cd, in a treia perioada a dezvoltarii corpului animal, cresterea masei corporale
scade de 2,57 ori fatd de perioadele cuprinse intre 10 zile si 5 luni. Aceastd diminuare 1n crestere a masei
corporale poate fi considerata o incetare a dezvoltarii animalului catre luna a 8-a.

Concomitent cu cresterea masei corporale, la animalele supuse cercetarii s-au observat si modificari-
le morfometrice ale aparatului reproductiv.

Organele genitale la iepuroaica sunt reprezentate de doua ovare, caile genitale: oviducte, uterul de tip
»uterus duplex”, format din doud coarne lungi, independente, care se deschid separat in vagin sub forma
de doua canale cervicale, vaginul si vulva (Cotofan, V., Enciu, V. et al. 2007).

Ovarele sunt organele genitale feminine in care se desfasoard procesele de secretie exocrind, adica
se formeaza ovulele si demareaza secretia endocrind, care asigura sintetizarea si eliberarea hormonilor
estrogeni si a progesteronului. Ovarele au o forma ovoida si sunt suspendate pe mezenterul ovarian,
pozitionandu-se asimetric in spatele rinichilor, ovarul drept mai cranial fata de cel stang.

Pe parcursul cercetarii s-au observat modificari ale masei ovarelor si unele schimbari ale parametrilor
morfometrici ai ovarelor, care variaza in functie de varsta si greutatea corporala a animalului (Fig. 2 si 3).

Masa ovarelor, g. Dimensiunile ovarelor, mm.
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Figura 2. Perioadele de crestere a masei ovarelor Figura 3. Parametrii morfometrici liniari ai ovarelor

Examinand datele prezentate in figura 2, observam ca si in cazul ovarelor pot fi evidentiate trei perioade de
crestere. Prima perioada cuprinde varstele intre 10 zile si 2 luni de dezvoltare postnatala si se caracterizeaza prin
cresterea nesemnificativa a masei ovarelor. La inceputul primei perioade, care corespunde varstei de 10 zile, masa
ovarelor a fost de 0,011+0,002 g, dar la 2 luni aceasta era deja de 0,028+0,002 g, adica s-a marit cu 0,017 g sau
de 2,54 ori. A doua perioada cuprinde varstele intre 2 si 4 luni si se manifestd printr-o crestere intensiva a masei
ovarelor, aceasta marindu-se cu 0,157 g fatd de prima perioada sau de 9,24 ori. Dupa a patra lund, cresterea masei
ovarelor la iepuroaice inceteaza. In perioada de dezvoltare postnatala cuprinsi intre 4 si 8 luni, cresterea inregistra-
td a fost de doar 0,050 g. Asadar, conform datelor obtinute, cresterea medie lunard a masei ovarelor a constituit: in
prima perioada — 0,0086 g; in a doua perioada — 0,0786 g, ceea ce constituie o crestere de 815,2% fata de perioada
anterioard; in a treia perioada — circa 0,0125 g, ceea ce este cu 84,07% mai putin fatd de perioada a doua si cu
45,08% mai mult fata de prima perioada.

Pe parcursul studiului s-a luat in calcul si raportul procentual dintre masa corporala si masa ovarelor. Astfel, la
varsta de 10 zile, acest indicator constituie 0,005%, la o luna — 0,003%, la doud luni — 0,002%, 1a 3 Iuni — 0,004%,
la 4 Iuni — 0,005%, la 5 luni — 0,005%, la 6 luni — 0,004%, la 7 luni — 0,004% si la 8 luni — 0,004%. Rezultatul
inregistrat pentru raportul dintre greutatea corporala si masa ovarelor in luna a doua, care este de 0,002%, poate
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fi explicat prin cresterea sporita a masei corporale la aceasta varsta, de 2,81 ori fata de femelele cu varsta de o
luna. Cresterea ulterioara a raportului dintre greutatea corporald si masa ovarelor si mentinerea lui la un nivel de
0,004-0,005% se datoreaza sporului nesemnificativ al masei corporale si al masei ovarelor.

Concomitent cu cresterea masei ovarelor se observa si modificdrile morfometrice liniare ale dimensiunilor
ovariene. Analizand datele prezentate in figura 3, se observa o crestere intensiva in lungime a ovarelor, care se
desfasoara pe parcursul perioadei cuprinse intre 10 zile si 3 luni. Astfel, la o luna, lungimea ovarelor se mareste cu
1,58 mm, la doua Iuni — cu 3,28 mm, la 3 luni — cu 5,37 mm, adica se observa o tendinta de intensificare a cresterii
spre luna a 3-a. Dupa acest termen se constata o scadere 1n crestere a lungimii ovarelor, care constituie 1,45 mm la
4 luni, cu aproximativ 73,0% mai putin fatd de luna a 3-a. In luna a 5-a, cresterea in lungime este de 1,19 mm, cu o
diminuare de crestere cu 17,9% fatd de luna a 4-a si cu 77,8% fata de luna a 3-a. in luna a 6-a, cresterea este de 0,53
mm, cu o diminuare de crestere cu 55,5% fatd de luna a 5-a si cu 90,1% fata de luna a 3-a. In luna a 7-a, cresterea
este de 0,15 mm, cu o diminuare de crestere de 71,7% fata de luna a 6-a si cu 97,2% fati de luna a 3-a. In luna a 8-a,
cresterea este de 0,12 mm, cu o diminuare de crestere de 20,0% fatd de luna a 7-a si cu 97,8% fata de luna a 3-a.

Modificarile lungimii ovarelor sunt insotite si de anumite modificari ale latimii si grosimii ovarelor. Acesti
parametri au aceeasi tendinta de schimbare ca si masa ovarelor. Astfel, in perioada de la 10 zile pana la 2 luni,
cresterea medie lunara a acestor parametri este urmatoarea: latimea are o crestere de 0,19 mm, grosimea — de 0,17
mm in mediu pe luna. In ambele cazuri se observi o crestere mai intensivi intre 2 si 4 luni. Asadar, latimea creste,
in mediu, cu 1,24 mm, ceea ce constituie o majorare de 552,6%, iar grosimea creste, in mediu, cu 0,93 mm pe
luna, constituind o majorare de 447,1% fata de prima perioada. In urmatoarele perioade de varst, de la 4 pani la
8 luni, latimea si grosimea ovarelor cresc mai putin: latimea creste, in mediu, cu 0,39 mm, iar grosimea — cu 0,29
mm. Astfel, in perioada a treia, cresterea in latime este cu 105,3% mai mare fatd de prima perioada, iar cresterea
in grosime cu — 70,6% mai mare. In acelasi timp, aceste rezultate indici o diminuare a cresterii fatd de a doua
perioada — a latimii cu 68,5% si a grosimii cu 68,8%.

Datele obtinute ne permit sa afirmam ca sporirea cea mai evidenta a masei si a dimensiunilor ovarelor se ob-
servd 1n perioada de la a 2-a pana la a 4-a luna de dezvoltare postembrionara.

Un studiu important s-a efectuat si in ceea ce priveste examenul morfometric al cailor genitale, din care fac
parte oviductele, uterul, vaginul si vestibulul vaginal.

Trompa uterind sau oviductul reprezintd un organ par, de forma unui conduct musculomembranos, ingust, fle-
xuos, dispus intre foitele seroase ale mezosalpinxului.

In perioada de dezvoltare postembrionara, oviductele suportd modificari morfometrice atat la nivelul lungimii
lor, cat si al latimii (Fig. 4).

Conform datelor prezentate in figura 4, schimbarile morfometrice liniare ale oviductului incep cu o crestere de
34,07 mm in lungime si de 0,44 mm in latime in prima perioada (10 zile-2 luni). Ulterior, in perioada a doua (2—4
luni), se observa o sporire a cresterii in lungime si in latime de 2,24 si, respectiv, de 2,99 ori, ceea ce Inseamna cu
76,27 mm in lungime si cu 1,31 mm in litime mai mult fati de prima perioada de crestere. in perioada a 3-a, de la 4
pana la 8 luni de dezvoltare postnatald, constatam o incetinire a cresterii in lungime si in grosime a oviductelor, pa-
rametrii marindu-se cu 8,82 mm si, respectiv, cu 0,36 mm. Cresterea medie lunara in prima perioada este de 17,03
mm in lungime si de 0,22 mm in litime. In a doua perioadi, cresterea medie lunara in lungime constituie 38,14
mm, iar 1n ldtime — 0,66 mm, ceea ce echivaleaza cu 124,0% crestere in lungime si cu 200% crestere in latime fata
de prima perioada. In a treia perioada, cresterea medie constituie 2,20 mm in lungime si 0,09 mm in latime. Astfel,
cresterea in lungime scade cu 94,23%, iar in latime — cu

Parametrii trompei uterine, mm.

86,36% fatd de a doua perioada si cu 87,1% in lungime si
cu 59,1% 1in latime fatd de prima perioada.

Uterul iepuroaicei este format din doud coarne lungi,
ce se deschid in vagin separat, prin doua canale cervicale.
Avand 1n vedere acest aspect, fiecare corn reprezintd uterul
propriu-zis, care, pe tot traiectul sau, se fixeaza prin interme-
diul ligamentelor largi de peretii cavitatii pelvine la intrare
in bazin. Lungimea si latimea acestui organ variaza de la o
perioada de dezvoltare postembrionara la alta. Astfel, la iepu-
roaice, in procesul de dezvoltare a uterului se petrec diferite
modificari care cuprind, pe de o parte, o crestere esentiala a
parametrilor morfometrici si, pe de alta parte, o scadere con-
siderabila a dezvoltarii acestor parametri (Fig. 5).

Conform datelor din figura 5, in prima perioada de dez-
voltare, cresterea in lungime a uterului constituie 29,5 mm,
cu o crestere lunara de circa 14,75 mm. In perioadele a doua
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si a treia se petrec anumite transformari morfologice ale dezvoltarii uterului, care asigura agsa-numitul metamorfism
fiziologic in urma caruia uterul se micsoreaza in lungime. Acest fapt asigurd uterului o pozitionare corectd in regiu-
nea osului pubis 1n perioada repausului fiziologic. Analizand perioada a doua, observam ca, la inceputul ei, la varsta
cuprinsd intre 2-3 luni, cresterea in lungime se intensifica si constituie 45,79 mm, tot aceasta fiind si media lunara,
ceea ce este cu 210,4% mai mult fatd de media lunara din prima perioada. La sfarsitul perioadei a doua, care cuprinde
varsta de 3-4 luni, se atestd o crestere in lungime cu 20,43 mm sau cu 38,5% fata de prima perioada, dar si o micsorare
in lungime cu 25,36 mm sau 55,38% fata de inceputul perioadei a doua. In perioada a treia se observa o micsorare
continud a lungimii uterului. Astfel, aceastd micsorare a constituit 10,01 mm (2,5 mm in mediu pe lund) sau 87,8%
fata de sfarsitul perioadei a doua. Sub aspect topografic, aceste modificari ale lungimii uterului sunt asigurate prin
reducerea anselor pe tot traiectul organului.

Parametrii uterului, mm, Parametrii colului uterin, mm,
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Odata cu schimbarea lungimii uterului se observa o modificare periodica si a latimii acestui organ.
Asadar, in prima perioada, cresterea in latime a uterului constituie 1,22 mm sau 0,61 mm lunar. inadoua
perioada, latimea s-a majorat cu 4,69 mm, media lunara constituind 2,35 mm, ceea ce arata o crestere cu
285,2% fatd de prima perioada. A treia perioada se caracterizeaza printr-o crestere medie lunara a latimii
de circa 0,78 mm, ceea ce constituie o micsorare cu 66,8% fata de a doua perioada si o majorare cu
27,9% fata de prima perioada. Constatdm, asadar, cd tendinta de crestere In ltime a uterului se pastreaza
in toate trei perioade, ceea ce nu s-a observat la cresterea in lungime a acestui organ.

O asemenea modificare a parametrilor morfologici liniari putem constata si cu referire la procesul de
dezvoltare a colului uterin (Fig. 6).

Colul uterin reprezintd portiunea caudala a uterului, care stabileste legatura dintre coarnele uterine si va-
gin. In perioada de repaus fiziologic si gestatie, colul uterin blocheazi trecerea agentilor patogeni/obiectelor
straine din cavitatea vaginului in cavitatea intrauterina. in momentul fatarii, impreuna cu uterul, participa la
expulzarea fetusului din cavitatea uterina spre cavitatea vaginului, in asa mod usurand procesul de fatare.

Cresterea 1n lungime a acestui segment al aparatului genital feminin are loc asemandtor dezvoltarii
uterului. Analizdnd datele prezentate in figura 6, observam ca, in prima perioada de dezvoltare, cresterea
in lungime este de 1,60 mm, cu media lunara de 0,80 mm. Asadar, la inceputul perioadei a doua, la varsta
de 2-3 luni, cresterea era de 9,46 mm, ceea ce constituie o majorare cu 1082,5% fatd de media din prima
perioada. La sfarsitul perioadei a doua, la varsta de 3—4 luni, s-a observat o micsorare cu 0,34 mm fata
de lungimea de la inceputul perioadei, ceea ce constituie o scadere cu 3,59%. in acelasi timp se confirma
faptul cresterii lungimii cu 9,12 mm sau cu 1040% fata de prima perioada. in perioada a treia, tendinta
de descrestere a lungimii colului uterin fata de perioada a doua se pastreaza si, citre a 8-a luna, prezinta
o descrestere de 0,33 mm, cu o medie lunard de 0,08 mm, ceea ce constituie 99,1%, dar se pastreaza
cresterea In lungime a colului uterin fata de prima perioada.

Cresterea in latime a colului uterin este de 0,76 mm in prima perioadd, cu media lunara de 0,38 mm.
in a doua perioada, latimea a crescut cu 5,8 mm, ceea ce constituie 2,9 mm lunar si o crestere de circa
663,20% fata de media din prima perioada. Perioada a treia se manifestd prin cresterea cu 1,42 mm pe
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tot termenul de studiu si cu 0,36 mm lunar, astfel prezentand o diminuare cu 87,6% fata de cresterea in
a doua perioada si cu 5,3% fata de prima perioada de dezvoltare a colului uterin.

Asadar, micsorarea in lungime a colului uterin este in strictd legatura cu procesele fiziologice care au
loc in a doua perioada de dezvoltare postnatald a organelor genitale feminine la iepuroaice.

O alta particularitate de dezvoltare a sistemului reproductiv la iepuroaice este procesul de ovulatie,
care apare numai in cazul excitatiilor neurohumorale provocate in urma actului sexual. Luand in con-
siderare acest fapt, analiza parametrilor morfometrici si de varsta ai vaginului si ai vulvei vor asigura
datele necesare pentru aprecierea corecta a maturitatii fiziologice a aparatului reproductiv la iepuroaice.

Vaginul reprezintd portiunea terminala a céilor genitale feminine, care formeaza, impreuna cu vulva,
organul copulator femel. La iepuri, vaginul este ca un tub lung cu peretii grosi si este dispus Intre cana-
lele cervicale si vulva. Pe fata ventrald a vaginului se deschide uretra, care delimiteaza vaginul in doua
parti: vaginul propriu-zis si vestibulul vaginal.

Modificarile morfometrice liniare care insotesc dezvoltarea postembrionara a vaginului sunt prezen-
tate in figurile 7 si 8.

In baza datelor obtinute in urma examinarii morfometrice a sistemului reproductiv la iepuroaice (Fig. 7),
constatam cé cresterea 1n lungime si latime a vaginului se desfasoara cu anumite schimbari morfometrice
in toate trei perioade de crestere. Pentru a mentiona schimbarile cresterii in lungime, vor fi descrise toate
varstele care fac parte din prima si a doua perioada de dezvoltare. Observam c4, in prima lund, lungimea a
crescut cu 0,61 mm sau cu 2,5% fatd de inceputul studiului. In luna a 2-a, acest parametru era de 22,57 mm,
cu 90,1% mai mult, in luna a 3-a — 6,57 mm, cu 13,8% mai mult, in luna a 4-a —20,55 mm, cu 37,9% mai
mult. In urmitoarea perioad, de la a 4-a pani la a 8-a lund, cresterea in lungime se diminueaza si rimane
la nivelul mediu de circa 2,16 mm, ceea ce constituie 0 medie de crestere lunara de 2,9%.

Parametrii vaginului, mm, i : r .
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Figura 7. Parametrii morfometrici Figura 8. Parametrii morfometrici liniari
liniari ai vaginului ai vestibulului vaginal

In urma analizei acestor date se observa o proportionalitate intre dezvoltarea in lungime a uterului si a co-
lului uterin si dezvoltarea in lungime a vaginului. Acest fapt se remarca in luna a 3-a, cand lungimea uterului
si a colului uterin se mareste intensiv, iar cresterea vaginului se micgoreaza. Ulterior, de la a 3-a pana la a 8-a
lund, lungimea uterului si a colului uterin se micsoreaza, iar lungimea vaginului este in continua crestere.

In ceea ce priveste cresterea in ltime a vaginului la iepuroaice, organul pastreazi aceeasi tendinti
de crestere ca si celelalte segmente ale aparatului genital. In prima perioada, litimea creste cu 1,65 mm,
media lunara constituind 0,82 mm. In perioada a doua, latimea a crescut cu 9,95 mm, media lunara fiind
de 4,98 mm, ceea ce constituie o crestere cu 507,31% fatd de prima perioada. in perioada a treia, media
lunara s-a pastrat la nivelul de 1,01 mm, ceea ce constituie o diminuare a cresterii cu 79,7% fata de
media din perioada a doua si 0 majorare cu 23,17% fata de prima perioada de dezvoltare.

Vestibulul vaginal este continuitatea vaginului si se termina la radacina cozii prin orificiul vulvar. Ca
si la celelalte segmente ale sistemului reproductiv, formarea vestibulului vaginal este insotita de modifi-
cari morfometrice liniare in toate perioadele de dezvoltare a sistemului genital.

Conform datelor prezentate in figura 8, cresterea in lungime a acestui compartiment al aparatului ge-
nital feminin constituie, in prima perioada, 17,45 mm, cu media lunara de 8,73 mm. in perioada a doua,
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cresterea in lungime a atins 28,61 mm, cu media lunard de 14,31 mm, ceea ce constituie o majorare de
63,9% fata de prima perioada. Perioada a treia se caracterizeaza printr-o incetinire a cresterii, aceasta
constituind o medie lunara de 1,94 mm, ceea ce este cu 86,44% mai putin decat in perioada a doua si cu
77,8% mai putin decit in prima perioada de dezvoltare.

Cresterea in latime a vestibulului vaginal constituie, in prima perioada, 1,91 mm, cu media lunara de 0,96 mm.
In perioada a doua, litimea a crescut cu 7,66 mm, media lunara constituind 3,83 mm, cu 299,0% mai mult fata de
media lunara din prima perioada. In perioada a treia, litimea a crescut cu 1,08 mm, media lunari fiind de 0,27 mm,
ceea ce inseamna o diminuare cu circa 93,0% fatd de perioada a doua si cu 71,9% fata de prima perioada.

CONCLUZII

Analizand datele obtinute In urma examindrii parametrilor morfometrici ai aparatului reproductiv la
iepuroaice, constatam ca maturizarea sexuala si dezvoltarea fiziologica a organismului femelei se inten-
sificd anume 1n perioadele cuprinse Intre 2 si 4 luni de dezvoltare postnatala.

Micsorarea lungimii uterului este asigurata prin disparitia anselor uterului si prin cresterea in latime
si, ca urmare, ingrosarea peretelui uterin, astfel asigurandu-se pozitionarea fiziologica corecta a aparatu-
lui reproductiv in perioada repausului fiziologic.

Analizand tendinta de crestere a masei corporale, a organelor reproductive si stabilirea maturitatii
sexuale la iepuroaice, putem recomanda ca utilizarea femelelor in reproducere sa fie efectuatd numai la
atingerea valorii maxime de crestere a masei corporale.
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PARAZITOZELE HEPATICE CA FACTORI DECLANSATORI Al
COLELITIAZEI LA OVINE

Nicolae NAFORNITA, llie CERCEL

Abstract. The main objective was to investigate the cases of cholelithiasis in sheep and to identify the etio-
logical and pathogenic links between the formation of calculi and the parasitism in sheep with parasitic diseases:
fasciolosis, dicrocoelosis and echinococcosis/hydatidosis or other pathological conditions in the liver (liver ab-
scesses). Another purpose was to describe macroscopic and topographic criteria of the calculi/uroliths in the affec-
ted liver. In total, the liver was examined in 175 sheep, from 2 to 5 years old, clinically healthy, randomly selected
and slaughtered. All visible concretions detected in the ducts and gall bladder were considered as calculi/uroliths
(stones). The macroscopic examination of the liver of slaughtered sheep revealed that, 46 organs were normal,
28 were infested with Fasciola hepatica, 32 were infested with Dicrocoelium dendriticum, 25 presented a mixed
infestation by D. dendriticum and F. hepatica, 20 organs had hydatid cysts and were infested with Echinococcus
granulosus larvae and had liver abscesses, and in 24 organs there were F. hepatica, D. dendriticum and E. granu-
losus larvae. Biliary calculi were detected in 40 examined organs. 16 livers had pigment stones and the stones in
24 livers were formed of cholesterol. The incidence of cholelithiasis was significantly higher in the organs infested
with trematodes compared with the rest of the detected pathological conditions, and the infestation with F. hepatica
and D. dendriticum proved to be major risk factors for the appearance of cholelithiasis in sheep.

Key words: Sheep; Liver; Bile duct; Cholelithiasis; Aetiology; Liver parasitoses.

Rezumat. Obiectivul principal urmarit a fost investigarea cazurilor de colelitiaza la ovine si identificarea
legaturilor etiologice si patogenice Intre formarea calculilor si bolile parazitare la ovine: fascioloza, dicrocelioza
si echinococozad/hidatidoza sau alte stari patologice la ficat (abcese hepatice). Au fost descrise unele criterii mac-
roscopice si topografice ale calculilor in ficatul afectat. In total s-a examinat ficatul la 175 de ovine, cu varsta de
la 2 pana la 5 ani, clinic sanatoase, alese aleatoriu si sacrificate. Toate concrementele vizibile din canale si vezica
biliara depistate au fost considerate calculi (pietre). In urma unui examen macroscopic al ficatului ovinelor sac-
rificate s-au constatat 46 de organe normale, 28 de organe parazitate cu Fasciola hepatica, 32 parazitate cu Di-
crocoelium dendriticum, 25 de organe cu o forma mixta de D. dendriticum si F. hepatica, 20 de organe cu chisturi
hidatice, parazitism cu E. granulosus larvae si abcese hepatice, 24 de organe cu F. hepatica, D. dendriticum si E.
granulosus larvae. Calculi au fost depistati la 40 de organe examinate, 16 calculi fiind de origine pigmentara si 24
din colesterol. Incidenta colelitiazei a fost semnificativ mai mare la organele infestate cu trematode comparativ cu
restul situatiilor patologice depistate, iar infestarea cu F. hepatica si D. dendriticum s-a dovedit a fi un factor de
risc major pentru aparitia colelitiazei la ovine.

Cuvinte-cheie: Ovine; Ficat; Canal biliar; Colelitiaza; Etiologie; Parazitoze hepatice.

INTRODUCERE

Colelitiaza, ca proces morfopatologic la ovine, nu este frecvent intalnita in practica clinica. Calculii
la ficat (canale si vezica biliard) sunt depistati mai des la animalele sacrificate, dar exista date in litera-
tura de specialitate care semnaleaza, in unele tari, prezenta colelitiazei in randul ovinelor sanatoase din
punct de vedere clinic.

In majoritatea cazurilor raportate si disponibile pentru cercetitori, calculii la ficat sunt observati, de
reguld, la vezica biliara si, din punct de vedere al componentei lor chimice, sunt clasificati ca calculi
pigmentari (Petruzzi, J. et al. 1988; Cavallini, A. et al. 1991).

Patogeneza si mecanismul formarii calculilor biliari la ovine nu sunt deplin elucidate. Unii cerceta-
tori sustin ca aparitia calculilor este legatd de cresterea concentratiei bilirubinei totale in componenta
bilei si de prezenta unor procese de deconjugare bacteriand a acizilor biliari (Cavallini, A. et al. 1991).
Nu exista totusi, la momentul actual, nicio explicatie de ordin stiintific care ar face o corelare intre ca-
zurile de colelitiaza si incidenta bolilor hepatice, in special a bolilor parazitare cu localizare hepatica.

Conform datelor prezentate de cercetatorii din domeniul medicinii umane, prezenta pietrelor intra-
hepatice mici, multiple este conditionatd de mai multi factori, printre care si starile morbide legate de
parazitismul hepatic, mai ales cel cu fascioloza cronica (Valero, M. et al. 2003). Mai mult ca atat, unii
cercetatori afirma ca colelitiaza este cea mai frecventa situatie patologica ce insoteste pacientii umani cu
chisturi hidatice hepatice (Mergen, H. et al. 2007).
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Avand 1n vedere cé parazitismul cu trematodele hepatice F. hepatica si D. dendriticum si prezenta
chisturilor hidatice produse de E. granulosus larvae sunt destul de frecvente la ovine atat la nivel global,
cat si in tara noastrd (Theodoropoulos, G. et al. 2002; Christodoulopoulos, G. et al. 2008; Zgardan, E.
1974; Talambuta, N. 1995; Cercel, 1. 1997; Erhan, D. 2010; Nafornita, N. et al. 2018), exista posibilita-
tea si pericolul ca aceste entitati nosologice sa actioneze ca factori predispozanti pentru declansarea si
evolutia colelitiazei la ovine (Katsoulos, P.D. et al. 2011).

Calculii hepatici se clasificd dupa mai multe criterii si semne caracteristice. Una dintre clasificari se
bazeaza pe localizarea anatomica: calculi ai vezicii biliare si calculi ai canalelor biliare (Kim, I. et al.
2003). Dupa alti cercetatori, calculii se disting dupa aspectul exterior: calculi cu aspect muriform sau cu
forme neregulate, de diferite dimensiuni, cu o consistentd moale sau usor elastica si culoarea de la alb
pana la galben, numiti calculi de colesterol (Kim, 1. et al. 2003), si calculi care, de regula, sunt mai mici,
rar de dimensiuni mari, la culoare sunt intunecati (negri sau maro) si au consistenta dura, asemanatoare
pietrelor, numiti calculi de pigmenti biliari (pigmentari) (Stewart, L. et al. 2002).

Scopul investigatiilor efectuate consta in studiul si analiza cazurilor depistate de colelitiaza la ovinele
examinate si identificarea corelatiei dintre formarea calculilor hepatici si situatiile de parazitism (mono-
sau poli-) sau alte situatii de perturbare a functiilor hepatice (abcesele hepatice).

Un obiectiv secundar urmarit a fost determinarea principalelor criterii de descriere a caracteristicilor
morfologice, macroscopice ale calculilor cu localizare hepatica (tipul si locatia).

MATERIALE SI METODE

Studiul efectuat s-a axat pe examinarea ficatilor recoltati de la 175 de animale cu varsta de la 2 pana
la 5 ani, aparent clinic sandtoase, alese aleatoriu pentru sacrificare in abator.

Examinarea ovinelor s-a efectuat in incinta abatorului SRL ,,Tehnostel-Car” (orasul Hancesti), in
cadrul a 5 vizite efectuate la abator in perioada 2017-2019. Imediat dupa sacrificarea animalelor, ficatul
a fost colectat, etichetat (individualizat) si supus unui examen macroscopic, cu inregistrarea tuturor
leziunilor observate.

La examenul macroscopic al ficatului, In cazul fasciolozei s-au identificat urmatoarele modificari
morfopatologice: organul este marit in volum, culoarea e de la cafeniu-deschis pana la galben lutos,
consistenta ridicatd, la sectionare se simte o rezistenta moderata din partea tesutului hepatic si se aude
un sunet caracteristic de scartait. Canalele biliare prezintd modificari traduse prin hipertrofia peretilor
si depistarea unui numar variabil de organisme parazitare. Modificérile instalate sunt consecinta unei
inflamatii fibroase, care corespunde unui stadiu evolutiv subacut de debut al bolii (Olariu-Jurca, A. et al.
2018; Nafornita, N. et al. 2018).

In alte situatii de fascioloza, analizat macroscopic, organul apare micsorat in volum, cu suprafata
neregulata si capsula ficatului albicioasa si ingrosata, cu nuante de culoare a parenchimului de la galben
pana la galben-verzui si consistenta usor elastica, iar la sectionare se aude un sunet de scartait si se opune
o rezistentd mare. Aceste modificari sunt atribuite cirozei hepatice atrofice (faza cronicd) (Olariu-Jurca,
A. et al. 2018; Nafornita, N. et al. 2018).

In cazul dicroceliozei, la examenul macroscopic al ficatului s-au depistat urmitoarele modificari
morfologice: organul prezinta tumefiere si crestere in volum, are suprafata neregulata, boselata, cu stri-
uri de culoare albd; la sectionare, canalele biliare apar cu peretii hipertrofiati, iar in profunzimea orga-
nului se identifica o dezvoltare exagerata a stromei interlobulare, ceea ce indica regenerarea fibroasa a
organului. In lumenul canalelor biliare s-au depistat cantititi variabile, considerabile de paraziti (Olariu-
Jurca, A. et al. 2018; Nafornita, N. 2018).

in cazul organelor cu chisturi hidatice s-a observat ca, la ovine, aceste formatiuni au adventicea mai
groasa si sunt mai mici in volum in comparatie cu chisturile de la bovine. Hidatidele sunt localizate atat
la suprafata organului, cét si in profunzimea lui. Numarul chisturilor hidatice la organe difera de la caz
la caz, iar in zonele adiacente chisturilor se observa o multiplicare a tesutului conjunctiv si comprimarea
tesutului hepatic, care capdta o culoare cafenie cu nuanta fumurie (Nafornita, N. 2018).

Dupa efectuarea examenului macroscopic, vezica biliara si canalele biliare mari si medii au fost
sectionate cu bisturiul si examinate atent sub aspectul prezentei calculilor, inregistrdndu-se toate ca-
zurile identificate. Toate concrementele vizibile din vezica si canalele biliare au fost considerate cal-
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culi, indiferent de diametrul lor. Dupa identificare, calculii au fost impartiti in doud categorii in baza

urmatoarelor criterii:

* dupa localizarea anatomica — calculi ai vezicii biliare si ai canalelor biliare;

* dupad aspectul exterior—pietre cu forma neregula sau aspect muriform, diametru cu volum divers, consistenta
variaza de la moale la usor elastic, culoarea cu nuanta de la alb spre galben- calculi de colesterol (CC) si
calculi cu diametrul in general mic, uneori si cu dimensiuni mari, culoare intunecata: cafenie sau neagra,
consistenta de reguld durd, uneori si fardmicioasa - calculi de pigmenti biliari (pigmentari) (CP).

Dupa leziunile macroscopice depistate in timpul examinarii ficatului la ovinele sacrificate, organele
au fost Tmpartite in 6 grupe:
1. grupul cu ficat normal, fara nicio leziune macroscopica;

grupul ovinelor infestate cu F. hepatica;

grupul de ovine parazitate cu D. dendriticum;

grupul de ovine cu poliinvazie provocatd de F. hepatica si D. dendriticum;

grupul de organe cu poliinvazie de F. hepatica, D. dendriticum si E. granulosus larvae;

grupul de ovine 1n al caror ficat au fost identificate chisturi hidatice provocate de E. granulosus

larvae sau abcese.

SNk w

REZULTATE SI DISCUTII

Dupa examinarea macroscopicd a ficatului la cele 175 de ovine sacrificate au fost inregistrate ur-
matoarele rezultate: 46 de organe aveau criterii morfologice normale, 28 de organe erau parazitate cu
F hepatica, 32 erau parazitate cu D. dendriticum, 25 de organe erau parazitate cu o forma mixta de D.
dendriticum si F. hepatica, 24 de organe au fost depistate cu F. hepatica, D. dendriticum si E. granulosus
larvae, iar 20 de organe au prezentat chisturi hidatice, ceea ce echivaleaza cu parazitism cu E. granulo-
sus larvae si abcese hepatice (Tabelul 1).

Tabelul 1. Rezultatul examenului macroscopic al ficatului

Rezultatul examenului macroscopic al ficatului Numadrul organelor afectate (n = 175)
Normal 46
Fasciola hepatica 28
Dicrocoelium dendriticum 32
D. dendriticum si F. hepatica 25
F hepatica, D. dendriticum si E. granulosus larvae 24
E. granulosus larvae/chist hidatic si abcese hepatice 20

Calculii depistati la 40 dintre organele de ficat examinate macroscopic se impart, dupa compozitia
chimica, in 16 calculi de origine pigmentara si 24 de calculi formati din colesterol (Tabelul 2).

Tabelul 2. Numdarul de organe cu colelitiaza (n = 40) si distributia calculilor depistati,
in functie de tipul acestora (CC: pietre de colesterol; CP: pietre de pigment) si locatia lor
(pietre vezicale, pietre canaliculare), in fiecare stare patologica hepatica studiata

Ficati Caracteristicile macroscopice ale calculilor
Starea fiziologici a ficatului cu depistati, mediu/per organ
calculi Tipul Localizare
Normal 1 CC(n=1) Pietre vezicale (n= 1)
Fasciola hepatica 10 CP (n=10) |Pietre canaliculare (n = 10)
Dicrocoelium dendriticum 16 | CC(n=10) [Pietre vezicale (n=6)

Pietre vezicale si canaliculare (n = 4)
CP (n=16) Pietre canaliculare (n = 6)

F. hepatica/ D. dendriticum 7 CC(n=17) Pietre vezicale (n = 7)

F. hepatica/ D. dendriticum/ E. granulosus larvae CC (n=6) Pietre vezicale (n = 6)

E. granulosus larvae /chist hidatic si abcese hepatice 0 |- -

(o)}
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Tabelul 3. Numarul de organe (%) cu calculi (n=175) la fiecare afectiune patologica hepatica
evaluata si riscul relativ pentru dezvoltarea colelitiazei (n=40)

Starea fiziologica a ficatului Fé;?é;ﬁu S;i?lrlli f):/lj Risc relativ
Normal (n = 46) 1 0,6 2,5
F. hepatica (n = 28) 10 5,7 25,0
D. dendriticum (n = 32) 16 9,1 40,0
F hepatica/ D. dendriticum (n =25) 7 4,4 17,5
F hepatica/ D. dendriticum / E. granulosus larvae (n=24) 6 4,0 15,0
E. granulosus larvae /chist hidatic si abcese hepatice (n=20) 0 0 0

Procentual, calculii biliari depistati la 40 de organe constituie 22,9%.

Dupa localizare, calculii s-au repartizat in felul urmator: pietre ale vezicii biliare s-au depistat la 20
dintre organele examinate (50%), calculi ai canalelor biliare s-au identificat la 16 organe (40%), pietre
cu localizare vezicala si canaliculara — la 4 din cele 40 organe studiate (10%).

Dupa componenta chimica, calculii s-au Tmpartit in calculi de colesterol (CC) — in 24 de cazuri din
cele 40 analizate (60%), si calculi pigmentari (CP) — in celelalte 16 organe (40%).

Examinarea minutioasa a calculilor identificati si a tipului de localizare in organul afectat a relevat ca
toate pietrele localizate 1n vezica biliard sunt de natura colesterinica (CC), in timp ce calculii canalelor
biliare sunt de origine pigmentara (CP). in celelalte 4 cazuri, cu localizare atat vezicald, ct si canalicu-
lara, calculii sunt de provenienta colesterinica (CC) (Tabelul 2).

O analiza simpla a datelor obtinute demonstreaza ca mai afectate sunt grupele de ovine la care s-au
depistat boli parazitare provocate de trematode, prin invazia cu D. dendriticum si F. hepatica, riscul de
aparitie a colelitiazei la acestea fiind de 9,1% si, respectiv, 5,7%, mai mare In comparatie cu animalele
cu alte stari nosologice sau cu organe normale. La o invazie mixta, cu F hepatica si D. dendriticum sau
cu F hepatica, D.dentriticum si E. granulosus larvae, riscul dezvoltarii calculilor este de 4,4% si, respec-
tiv, 4,0%. Datele furnizate de studiul nostru indica un risc de formare a calculilor de 0,6% la ficatul cu
caractere organoleptice aparent normale, iar n cazul ficatului cu E. granulosus larvae/chist hidatic si cu
abcese hepatice riscul este egal cu 0% (Tabelul 3).

Cazurile identificate cu abcese hepatice din studiul nostru au fost atribuite la cele cu invazie cu E. granulosus
larvae/chist hidatic, deoarece un urma examenului macroscopic al structurii membranelor abcesului au fost
identificate caractere aseméanatoare cu cele ale unui chist hidatic (adventicea, cuticula, membrana proliferd) si
am presupus o invadare a chistului cu germeni bacterieni producitori de puroi (stafilococi, streptococi etc).

Calculii din ficatul ovinelor cu caractere macroscopice normale, al celor cu £ hepatica/D. dendriti-
cum sicu F. hepatica/D. dendriticum/E. granulosus larvae au fost de origine colesterinicad (CC). Calculii
depistati in grupul ovinelor la care ficatul a manifestat ssmne macroscopice de infestare cu F. hepatica
au fost de provenientd pigmentard (CP). Ficatii ovinelor cu manifestari macroscopice de infestare cu D.
dentriticum au avut calculi de natura colesterinica (10) si pigmentara (6).

In studiile de specialitate efectuate anterior cu referire la localizarea calculilor la ficat in cazul unor
parazitoze cu localizare hepatica era descrisa posibilitatea dezvoltarii acestor formatiuni doar 1n vezica
biliara (Petruzzi, J. et al. 1988; Cavallini A. et al. 1991).

Studiul nostru s-a axat atat pe examinarea vezicii biliare, cat si a canalelor biliare, fapt care explica
procentul mare al ficatilor cu colelitiaza inregistrat de noi, iIn comparatie cu datele raportate anterior
(Petruzzi, J. et al. 1988; Cavallini A. et al. 1991). Cercetari si rezultate similare s-au obtinut in studiile
efectuate de Z. Khaki (2005) si P.D. Katsoulos et al. (2011).

In toate cazurile de colelitiaza la ovine raportate In literatura (Petruzzi, J. et al. 1988; Cavallini A.
et al. 1991; Khaki, Z. 2005), pietrele biliare identificate au fost clasificate ca pietre pigmentare. In stu-
diul nostru si in datele oferite de alti cercetatori (Khaki, Z. 2005; Katsoulos, P.D. et al. 2011; Morozov,
I. 2019), in afard de calculii pigmentari au fost depistati si calculi colesterinici, impreuna alcatuind o
proportie de 60 la 40, in favoare celor de colesterol. Primul care a raportat aceastd imbinare dintre loca-
lizare si tipul calculilor la ovinele cu boli parazitare ale ficatului a fost P.D. Katsoulos (2011), tot el fiind
si primul care a enuntat prezenta calculilor colesterinici in vezica si canalele biliare la ovine.
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Actualmente, in medicina veterinara nu este elucidata patogeneza formarii calculilor pigmentari si
colesterinici la ovine. In medicina umana sunt acceptate ipotezele conform carora, formarea pietrelor
pigmentare este asociatd cu prezenta bacteriilor care duc la deconjugarea componentei biliare (acizi-
lor biliari) (Stewart, L. et al. 2002), iar formarea pietrelor colesterinice este provocatd de staza biliara
(Kim, I. et al. 2003) si tulburarile generale ale metabolismului lipidic al organismului, de modificarile
functiilor metabolice si de absorbtie ale celulelor epiteliale din canalele biliare, precum si de perturbarea
functiilor de sinteza si secretorii ale macrofagelor tisulare( Morozov, 1. 2019)

Studiul nostru a urmarit, intre altele, identificarea vrenei legaturi intre aparitia calculilor biliari si cele mai
frecvente modificari morfopatologice la ficat, intervenite in urma unor boli parazitare cu localizare hepatica.

Cele mai multe cazuri de colelitiaza au fost inregistrate la ficatii afectati cu paraziti, iIn comparatie cu
organele sdnatoase sau cu cele cu chisturi hidatice ori abcese. Datele obtinute demonstreaza ca starile de
monoparazitism, provocat de F. hepatica sau D. dendriticum, precum si poliparazitismul, provocat de F.
hepatica si D. dendriticum sau de F. hepatica, D. dendriticum si E. granulosus larvae, cresc semnificativ
riscul de colelitiaza: de 715 ori fatd de animalele neinfestate sau in dependenta de starea nosologica
care evolueaza in organismul ovin (mono sau poliparazitism).

In medicina veterinari, capacitatea litogend a F. hepatica a fost demonstratd in experimentele pe
sobolani (Valero, M. et al. 2000; Valero, M. et al. 2003). in medicina umana sunt descrise cazuri de
evolutie a proceselor de colelitiaza concomitent cu fascioloza cronicd (Mas-Coma, S et al. 2005; Kaba-
alioglu, A. et al. 2007; Okeeffe, T. 2018; Morozov, L. 2019 ). In cazurile de fascioloza studiate la om si
sobolan, M. Valero (2006) descrie calculii biliari identificati ca pietre tipic pigmentare, aseméanatoare cu
cele descrise de noi in studiul de fata.

In baza celor expuse se poate sustine teoria inaintatd de medicina umana, precum ci formarea pie-
trelor pigmentare la ovinele cu fascioloza sau alte trematodoze se datoreazd prezentei bacteriilor in
arborele canalelor biliare. in sustinerea acestei teorii vin datele prezentate de M. Valero (2006), care a
depistat cd o stare de fascioloza in stare avansata la sobolan este asociata cu bacterobilia: Escherichia
coli, in 45% cazuri; Enterococcus faecalis, 45%; Klebsiella pneumoniae, 10%. In afara de bacteriobilie,
cercetatorul mai indica si modificari in structura si componenta enzimelor serice hepatice: aspartat ami-
notransferazd (AST sau SGOT), alanina aminotransferaza (ALT sau SGPT), fosfataza alcalind (AP) si
nivelul total de bilirubind, care sunt in crestere.

Analiza datelor prezentate de M. Valero et al. (2006) si P.D. Katsoulos et al. (2011), precum si a
datelor obtinute de noi sugereaza prezenta unei asocieri intre bacterobilie si urmatorii factori: durata
si intensitatea invaziei parazitare, obstructia vezicii si a canalelor biliare cauzatd de fascioloza cronica,
care atat la sobolan, cit si la ovine poate servi drept cauza de formare a calculilor pigmentari.

In literatura de specialitate nu existd studii complexe care ar demonstra ci invazia monoparazitara
cu D. dendriticum este in stransa corelatie cu colelitiaza. Studiul nostru a relevat cé parazitismul cu D.
dendpriticum este un factor de risc semnificativ pentru colelitiaza la ovine. Un mecanism exact, clar, ce
ar da o explicatie procesului de colelitiaza in cazul infestarii cu dicroceli nu se cunoaste la moment, dar
se poate presupune ca prezenta parazitilor in vezica si canalele biliare afecteaza fluxul bilei, iar aceas-
ta deregleaza unele functii metabolice importante de la nivelul epiteliului canalelor si vezicii biliare,
precum si metabolismul lipidic. Majoritatea pietrelor depistate au fost identificate ca pietre de natura
colesterinica, fapt demonstrat in cercetarile sale pe pacienti umani de catre I. Morozov (2019). Totodata
nu poate fi neglijata nici bacteriobilia, fiind depistati si calculi biliari pigmentari.

Poliparazitismul cu F. hepatica si cu D. dendriticum a fost asociat cu formarea pietrelor de colesterol.
Mecanismul presupus de noi privind formarea tipului dat de calculi consta in diminuarea sau chiar blocarea
totala a fluxul biliar, cu afectarea metabolismului lipidic si de sinteza—absorbtie a epiteliului canalicular sau
vezical, odatd cu evolutia concomitenta a acestor parazitoze si a modificarilor morfopatologice produse.

In literatura medicald umana, una dintre cauzele principale ale colelitiazei vezicale sau canaliculare
la om este enuntata si evolutia hidatidozei hepatice la om. In studiul nostru, la poliinvazia hepatici cu
Fhepatica, D. dentriticum si E. granulosus larvae s-au identificat 6 cazuri de colelitiaza cu calculi coles-
terinici, dar nu a fost detectata nici o piatra in ficatul cu chisturi hidatice sau cu abcese. In cazul abceselor,
acestea provin de la infectarea cu bacterii, care, dupa cum s-a mentionat, sunt implicate in producerea de
calculi prin bacteriobilemie, doar ca, in cazul abceselor, bacteriile ajung la ficat prin intermediul circulatiei
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sangvine, si nu prin inoculare de citre parazit, deci fara a fi infectat arborele canalicular biliar. Probabil
acesta si este motivul pentru care nu a fost inregistrat niciun caz de colelitiaza la nivelul ficatului cu abcese.

La momentul actual nu se cunoaste foarte bine impactul procesului de formare a calculilor asupra starii de
sanatate a ovinelor. Datele care sunt disponibile se refera la studierea situatiei epidemiologice in baza datelor
obtinute 1n urma sacrificarilor in abatoare, unde evaluarea clinica a animalelor s-a limitat, in cel mai bun caz,
la inspectia sanitar-veterinard obtinutd pana la sacrificare (Petruzzi, J. et al. 1988; Cavallini, A. et al. 1991).

Simptomatologia colelitiazei la om poate fi descrisa print-un complex de manifestari clinice, precum colici,
balonare abdominald, intoleranta la alimente grase, regurgitare (reflux), gaze si indigestie (Beers, M. et al. 2006),
iar dupa unii autori boala poate decurge si asimptomatic (Fendrick, A. et al. 1993; Beers, M. et al. 2006).

Ar fi foarte anevoios sa extrapolam semnele clinice descrise pentru om asupra ovinele, intrucat exista
diferente ce tin atat de particularitatile anatomice ale rumegéatoarelor, cat si de durata vietii ovinelor. Cu
toate acestea, credem cé unele aspecte pot fi valabile si in cazul ovinelor, dar pentru demonstrarea lor
sunt necesare studii complexe, ce tin de viitor.

CONCLUZII

Rezultatele studiului efectuat demonstreaza ca colelitiaza este frecventa la ovinele infestate cu boli parazitare
cu localizare hepatica si se manifesta nu doar prin prezenta pietrelor pigmentare, dar si a celor de colesterol.

Un alt aspect elucidat se refera la localizarea calculilor. Astfel, calculii de natura colesterinica (CC)
au o localizare vezicala si canaliculard, iar cei de origine pigmentara (CP) sunt localizati, de regula, in
lumenul canalelor biliare.

In literatura de specialitate sunt raportate unele ipoteze legate de mecanismul patogenic de formare a
pietrelor la nivelul ficatului, dar acestea nu dau raspunsuri definitive si clare, motiv pentru care cerceta-
rile iTn domeniu trebuie continuate.

Concluzia principald care se contureazd in urma acestui studiu este faptul ca bolile produse de tre-
matodele F. hepatica si D. dendriticum, cu localizare hepatica (aspect discutabil in cazul echinococozei/
hidatidozei), sunt factori de risc semnificativ pentru aparitia colelitiazei la ovine.

Rezultatele studiului au demonstrat ca calculii de natura pigmentara se formeaza in urma asocierii din-
tre bacterobilie si prezenta unor factori precum durata si intensitatea invaziei parazitare, obstructia vezicii
si canalelor biliare, cauzata de fascioloza sau dicrocelioza cronica (atat la sobolan, cat si la ovine).

Factorii etiologici ai formaérii calculilor de colesterol au la baza tulburarile generale ale metabo-
lismului lipidic al organismului din cauza afectarii ficatului de bolile parazitare cu localizare la acest
organ, precum si dereglarea unor functii metabolice ale epiteliului vezical si canalicular (de sinteza si
absorbtie), intervenite in urma acestor modificari morfologice la ficatul parazitat de trematode.
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EFECTUL PRODUSULUI SEL-PLEX ASUPRA
PERFORMANTELOR DE CRESTERE S$I A INDICILOR
SANGVINI LA PUIl ARGINTII DE ADLER

Eugeniu VOINITCHI
Abstract. The study carried out on a lot of 9909 Adler silver breed chickens, divided into a control group and
an experimental group assessed the influence of Sel-Plex product (organic selenium) on the bioproductive indices
and blood parameters. The chicks from the experimental group were administered, in addition to their basic ration,
the Sel-Plex product in dose of 0,4 mg Se/lkg of feed, from one to 90 days of age. The results of investigations
of clinical indices (general state, plumage, behavior, feed intake, daily weight gain, morbidity and lethality) re-
vealed the positive effect of supplementing daily rations with organic selenium on the growth and development of
chickens. The lethality rate was lower in experimental group (2,4 %) in comparison with the control (6.3 %). The
body weight was 7% higher compared to chickens of the control group. The studied paraclinical indices (malo-
ndialdehyde content in serum and erythrocytes, total antioxidant content in plasma and erythrocytes, superoxide
dismutase and catalase activity in erythrocytes and haematological parameters) show that Sel-Plex product have
beneficial effects on haematopoietic, immune and antioxidant systems.
Key words: Chickens; Feed supplement; Organic selenium; Biological indices; Body weight; Blood parameters.
Rezumat. Cercetarile s-au efectuat pe un esantion de 9909 pui din rasa Argintie de Adler, divizat in doua loturi
(martor si experimental) cu scopul de a stabili efectul produsului Sel-Plex (pe baza de seleniu organic) asupra
indicilor bioproductivi si parametrilor sangvini. Puilor din lotul experimental le-a fost administrat suplimentar la
ratia de baza, de la varsta de o zi pana la 90 zile, produsul Sel-Plex in doza 0,4 mg Se la 1 kg furaj. Rezultatele
cercetarii indicilor clinici (starea generald, starea penajului, comportamentul, consumul de furaje, adaosul zilnic
de masa corporald, morbiditatea si mortalitatea) au scos in evidenta efectul pozitiv al suplimentarii ratiei zilnice cu
seleniu organic asupra cresterii si dezvoltarii puilor. S-a constatat reducerea procentului letalitatii, care a constituit
2,4% 1n lotul experimental si 6,3% in lotul martor. Greutatea corporald a puilor a crescut cu 7% fata de lotul martor
Indicii paraclinici studiati (continutul de dialdehid malonic din ser si din eritrocite, activitatea antioxidanta totala In
plasma si In eritrocite, activitatea superoxidismutazei si a catalazei din eritrocite si parametrii hematologici) arata
ca produsul Sel-Plex prezinta efecte benefice asupra sistemelor hematopoietic, imun si antioxidant.
Cuvinte cheie: Pui; Supliment furajer; Seleniu organic; Indici biochimici; Greutate corporald; Parametri sangvini.

INTRODUCERE

In zootehnia moderna, care se ocupa de cresterea animalelor de performant, ratiile alimentare sunt
completate, obligatoriu, cu minerale, astfel evitdndu-se deficientele care pot duce la o mare varietate de
tulburari clinice si patologice. Diferite substante minerale indeplinesc un rol esential in multe procese
metabolice din organism si sunt importante pentru cresterea si dezvoltarea animalelor (Nollet, L. et al.
2007). Acestea sunt esentiale pentru crestere, dezvoltarea osoasa, a penelor, a structurii si functiilor en-
zimatice, precum si pentru stimularea poftei de mancare, actionand, in principal, ca niste catalizatori ai
mai multor sisteme enzimatice si hormonale (Underwood, E. J. et al. 1999).

Un sir de substante minerale (Cu, I, Fe, Mn, Se si Zn) sunt, in mod normal, administrate la pasari in
forma anorganica (Nollet, L. et al. 2007). Dintre elementele mentionate, seleniul este un oligomineral
absolut indispensabil pentru organismul puilor, avand un rol important in reglarea diferitelor procese
metabolice (Surai, P. F. 2006). Astfel, fiind parte componenta a enzimelor cu activitate antioxidativa,
contribuie la reducerea efectiva a mai multor molecule cu potential prooxidativ, precum H,O, in faza
apoasa si peroxizii lipidici in faza lipidica. Astazi sunt cunoscute circa 30 de selenoproteine (Surai, P. F.
2006). Preparatul Sel-Plex (forma organica de Se) si-a dovedit avantajele, comparativ cu alte surse de
seleniu (anorganice), deoarece furnizeaza acelasi amestec de selenoaminoacizi ca si ingredientele natu-
rale precum graul, orzul, porumbul etc. (Surai, P. F. 2006, Zaitceva, D. 2013). Plantele, in comparatie cu
animalele si oamenii, sunt capabile sa transforme selenitul de sodiu si seleniul-metionina. Peste 80% din
totalul seleniului din soia, grau si porumb sunt reprezentate in aceasta forma (Surai, P. F. 2006).

S-a dovedit ca produsul Sel-Plex imbunététeste performanta si eficienta animalelor producatoare de
alimente si imbunitateste in mod natural valoarea nutritiva a carnii, a laptelui si oualor. In 2009, Autori-



Eugeniu VOINITCHI. Efectul produsului Sel-Plex asupra performantelor de crestere si a indicilor sangvini la puii Argintii de Adler (126-131)
Stiinta agricola, nr. 2 (2020) 127

tatea Europeana pentru Siguranta Alimentara (EFSA) a recunoscut mai multe beneficii pentru sanatatea
umana ale consumului de carne, oua si lapte imbogatite cu Sel-Plex.

Luénd in considerare beneficiile suplimentarii ratiilor alimentare a animalelor si pasarilor cu seleniu
organic, obiectivele acestui studiu au fost investigarea efectelor produsului Sel-Plex asupra unor indici
bioproductivi si sangvini la puii de gdind in perioada de crestere.

MATERIALE SI METODE

Cercetarile cu utilizarea produsului Sel-Plex au fost efectuate in cadrul intreprinderii SRL ,,Larsan-
Nor”, comuna Durlesti, pe un esantion de 9909 pui din rasa Argintie de Adler, cu productivitate mixta
de carne-oud. Fiind o rasa de pasari rezistenta la boli si cu cerinte nutritionale minime, aceasta este bine
cunoscuta 1n Rusia (de unde si provine) si Ucraina, dar nu este cunoscuta in tarile UE.

Pasdrile, cu varsta 1-90 de zile, au fost crescute in hale la sol. In scopul cercetarilor au fost create
doua loturi: lotul experimental (LE), cu 4898 de pui, si lotul martor (LM), cu 5011 pui. Puii au fost
hréniti cu nutret combinat de tip Starter pana la varsta de 4 saptamani, iar apoi cu combifuraj de tip
Crestere. Ratia de baza a fost constituitd din: porumb, grau, srot de floarea-soarelui, srot de soia, faina
de peste, premix vitamino-mineral (Tabelul 1).

Tabelul 1. Comporzitia ratiei alimentare

Indicii Virsta
1-28 zile 29-90 zile

Grau 11,5 20 30
Porumb 8 41.5 44.5
Srot de soia 46 29 10
Srot de floarea-soarelui 36% 3 10
Faina de peste 72 3 2
Calcar 36 1,5 1.5
Premix 2 2
In 100 g de furaj se contine % 100 100
Energie metabolica: MJ/kg, Kcal/100g 2779 2810
Proteina bruta 19.7 15.6
Grasimi 1.74 2.22
Celuloza 3.89 4.19
Lizina 1.09 0.74
Metionina 0.45 0.41
Metionina+Cisteina 0.27 0.55
Treonina 0.74 0.56
Triptofan 0.22 0.17
Calciu 1.03 0.96
Fosfor 0.63 0.57
Natriu 0.16 0.15
Vitamina E 30.53 33.76

Ratia puilor din lotul experimental, pe toata durata desfasurarii cercetarilor (1-90 zile de viata a pui-
lor), a fost suplimentata cu Sel-Plex in proportie de 0,4 mg Se la 1 kg furaj.

Actiunea produsului Sel-Plex asupra organismului puilor a fost testatd prin monitorizarea unor indici
clinici (starea generald, starea penajului, comportamentul, consumul de furaje, sporul zilnic de masa
corporala, morbiditatea si mortalitatea) si paraclinici (continutul de dialdehida malonica (DAM) din ser
si din eritrocite, activitatea antioxidanta totala (AAT) in plasma si in eritrocite, activitatea superoxidului
dismutaza (SOD) si a catalazei din eritrocite). De asemenea, au fost determinati unii parametri hemato-
logici: numarul de eritrocite, concentratia de hemoglobind, numarul de leucocite si formula leucocitara.
Probele de sange au fost prelevate din vena axilara la a 45-a si la a 90-a zi de viata a puilor.

Furajarea si addparea au fost la discretie. La puii din ambele loturi, in primele zile de viata (1-5
zile), In scop profilactic a fost administratd enrofloxacina 10%, in apa de baut; ulterior a fost efectuata
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vitaminizarea puilor cu un complex de vitamine. Vaccinarile au fost facute conform planului strategic al
intreprinderii (bronsita infectioasd, boala de Gamboro si La- Sota). Cantaririle au fost efectuate periodic
(o data pe saptamana), pana la sfarsitul ciclului de productie, pentru aprecierea sporului mediu zilnic, al
sporului mediu saptaméanal si pentru evaluarea consumului de furaje.

Analiza statistica a datelor experimentale s-a facut cu ajutorul criteriilor parametrice dupa Student.
Rezultatele sunt exprimate ca medie + eroare standard. Pragul de semnificatie prezentat: P<0,01 — 0,05.

REZULTATE SI DISCUTII

Rezultatele privind evolutia masei corporale vii si viabilitatea puilor sunt prezentate in tabelul 2.

Tabelul 2. Evolutia masei corporale si viabilitatea

LOT
Varsta, zile Martor Experimental
n=5011 Masa corporald, g n=4898 Masa corporald, g

1 38,0 4898 38,0

14 100,0 £3,14 113,0£2,6

35 305 +3,87 345+4,63 *

49 492+53 559+3,9%*

70 825+12,1 895+9,21**
90 1090+22,81 1290+19,6%**

Viabilitatea % 93,7% -317 pui 97,6% -118 pui

Legenda: * P<0,05; **P<0,01; *** P<0,001

Puii din ambele loturi au fost sanatosi, ei consumau activ hrand si apd, erau dinamici, nu manifestau
devieri de comportament sau reactii inadecvate la actiunea factorilor stresanti. in primele doua saptimani
de viata, mortalitatea puilor din ambele loturi era la acelasi nivel si nu depésea pierderile uzuale inerente.
Incepand cu a treia saptamana de viata, pierderile de pui prin mortalitate au fost comparativ mai reduse (de
2-2,5 ori) 1n lotul experimental fata de lotul martor. Per total, pe parcursul a 90 de zile, letalitatea puilor din
lotul experimental a constituit 2,4% (118 pui), iar a celor din lotul martor — 6,3% (317 pui). Mortalitatea
puilor 1n primele sdptdmani de viata a fost cauzata de diverse patologii congenitale, iar la urméatoarele eta-
pe — de boli ale organelor interne. Concomitent au fost Inregistrate cazuri de colibacterioza si coccidioza.

Incidenta diareilor la puii din ambele loturi a fost de circa 18%, fiind inregistrata, cu precadere, In primele
2 saptamani de viatd. Nu a fost observata o diferenta substantiald Intre loturi in ceea ce priveste numarul de
pui care manifestau diaree. Contrar rezultatelor obtinute de noi, Jessica Read-Snyder et al. (2009) raporteaza
efectul pozitiv al produsului Sel-Plex asupra vilozitétilor intestinale, care ofera protectia acestora impotriva
infectiei cu Reovirus. Tabelul 3 reflecta morbiditatea puilor cauzata de afectiunile gastrointestinale.

Tabelul 3. Evolutia afectiunilor gastrointestinale (diareilor)

Numarul de pui cu diaree
Lotul n 1-7 8-14 15-21 22-28 29-42 43-57 58-90 Total
n | %|n|%|n|%|n|%|n| % |n|%|n|%|n|%
Martor 5011 {250 |5 |496 (9,9 |155 3,1 |1 0,02 |- |- - - - - 902 |18
Experimental | 4898 |245 |5 |460 |94 |151 |3,1 |- - 1 10,02 |- - - - 857 [17,5

Efectul pozitiv al suplimentarii ratiei alimentare cu seleniu organic asupra cresterii si dezvoltarii pui-
lor este confirmat si de cinetica masei corporale. In prima zi de viata, puii din ambele loturi cantireau, in
medie, 38 g. Incepand cu a doua saptimani de viata si pana la sfarsitul experientei, sporul zilnic al masei
corporale la puii din lotul experimental a fost mai mare decat la congenerii din lotul martor.

Este important de mentionat ca diferenta sporului de masa corporala la puii din loturile experimental
si martor continua sa creasca odata cu varsta. Astfel, la sfarsitul investigatiilor, puii din lotul experimen-
tal cantareau, In medie, cu 200 g mai mult decat congenerii lor din lotul martor. Rezultate similare pri-
vind influenta pozitiva a produsului Sel-Plex asupra indicilor productivi au fost inregistrate si la rasele
de gdini ouatoare (Balanescu, S. 2014), si la puii broiler (Zaicenco, D. et. al. 2013).
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Pe parcursul experientei a fost observata o crestere mai intensiva a penajului la puii din lotul experimen-
tal fatd de cei din lotul martor, fapt mentionat si de L. Peri¢ (2009), care, la puii tratati cu seleniu organic
(0,3 ppm), a obtinut un scor al penajului cu 13,5% mai mare decét la puii care nu au primit suplimentul.

Rezultatele privind evolutia valorilor unor indici hematologici la puii hrana cérora a fost suplimentatd cu
Sel-Plex, comparativ cu valorile acestor indici inregistrati la puii din lotul martor, sunt prezentate in tabelul 4.

Tabelul 4. Valorile indicilor hematologici la puii tratati cu Sel- Plex (M+m)

Indicii Zilele de cercetare MartorLoturlle de ammgfperimental
Hematocrit,% 45 37,7+1,39 36,2+1,45*
90 35,4+2,92 34,9+1,72%*
Hemoglobina, g/l 45 134,63+2,60 123,96+1,18%*
90 131,66+ 2,78 111,724 2,74%**
Eritrocite,10'2 /1 45 3,19+0,04 3,00+0,13*
90 3,09+0,07 2,76+0,27*
Leucocite,mii//ul 45 25,29+0,59 21,354+0,42%**
90 29,55+1,9 23,43+0,72
Limfocite,% 45 59,29+3,45 46,20+4,21%*
90 60,25+4,43 51,20+2,28%*
Monocite, % 45 5,7+0,16 6,7+0,37*
90 6,3+0,19 7,2+0,42%*

Noti: * — P<0,05; ** — P<0,01; *** — P<0,001

Analiza datelor prezentate in tabelul 4 confirma efectul pozitiv al preparatului Sel-Plex asupra orga-
nismului puilor in crestere si, in special, asupra sistemului hematopoietic.

Astfel, in cadrul celor doua analize efectuate (la a 45-a si la a 90-a zi), numarul de eritrocite si
concentratia de hemoglobind din sange au fost semnificativ mai mari la puii din lotul experimental
(P<0,05), ceea ce denota efectul pozitiv al produsului studiat asupra hematopoiezei. Rezultate asemana-
toare au obtinut N. Avram, L. Panta, V. Ciula et al. (2003), precum si D. Curca et. al. (2005), care sustin
ca administrarea produsului Sel-Plex a influentat pozitiv valorile parametrilor eritrocitari la puii broiler,
diferentele fiind net superioare fatd de loturile cérora li s-a administrat seleniu anorganic.

La fel difera si indicii leucocitari. La puii din lotul experimental s-a constatat o crestere semnificativa
(P<0,05) a numarului de globule albe din sange si, in special, de limfocite, celulele-cheie in exprimarea
sistemului imun. Rezultate similare au fost obtinute in cercetérile efectuate anterior de catre S. Bala-
nescu (2014). In acelasi timp, D. Curci et. al (2005) raporteazi ca leucocitemia prezinti o tendinta de
scadere marcanta la puicutele din lotul suplimentat cu seleniu: daca, la martor, concentratia de leucocite
a fost de 28,375 mii/ul sange, atunci la puicutele hrana carora a fost suplimentata cu seleniu leucocite-
mia scade pana la 25,77 mii/ul sdnge, ceea ce reprezintd o scadere de 9,21% .

Evolutia indicilor sistemului antioxidant la puii din lotul martor si din cel experimental este prezen-
tata in tabelul 5.

Analiza rezultatelor cercetarilor efectuate si prezentate in tabelul 5 demonstreaza ca continutul de
DAM din ser si eritrocite la puii din lotul martor, in cazul ambelor analize, a fost semnificativ mai mare
(P<0,05) decat la puii din lotul experimental. Acest indice confirma, indirect, prezenta la puii din lotul
martor a unei stiri de epuizare a sistemului antioxidant, cauzata de insuficienta de seleniu. Aceleasi re-
zultate indica diminuarea activitatii catalazei din eritrocite (P<0,001) si a activitatii antioxidante totale
din serul sangvin si din eritrocite (P<0,05) la puii din lotul martor. Aceste date sunt confirmate si de
cercetdrile noastre efectuate anterior (Voinitchi, E. et al. 2011;. Balanescu, S. 2013).

Continutul de AAT 1in ser si in eritrocite a fost mai mare la puii din lotul experimental, comparativ
cu puii din lotul martor, in cadrul ambelor analize. Astfel, se constata ca AAT in serul puilor din lotul
experimental are o tendintd de mentinere la nivelul de 55,43+3,45% la prima analiza si de 58,43+4,43%
la finalul cercetérilor; 1n acelasi timp, la puii din lotul martor, acest indice a constituit 47,99+4,21% la
prima analiza si 45,56+2,28% la cea de a doua. Rezultate asemanatoare au fost obtinute anterior si de
catre alti cercetatori (Zaitceva, D. et al. 2013).
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Tabelul 5. Valorile parametrilor sistemului antioxidant (M+m)

. Lotul
Indicele Ziua de Experimental Martor
cercetare P

n M+m n M+m
DAM in ser (nmol/L) 45 10 8,16+1,60 10 10,12+1,18 P< 0,05
90 75,90+ 1,78 78,33+ 1,74 P< 0,001
DAM in eritrocite 45 10 0,46+0,03 10 0,63+0,01 P<0,05
(nmol/gHb) 90 7 0,46+0,02 7 0,75+0,02 P< 0,05
Catalaza in eritrocite 45 10 6,79+0,59 102,16+0,12 P< 0,001
(nmol/L) 90 75,91+£0,18 7 3,20+0,22 P< 0,002
AAT in ser (%) 45 10 55,43+3,45 10 47,99+4,21 P< 0,05
90 7 58,43+4,43 7 45,56+2,28 P< 0,05
AAT in eritrocite (%/gHb) 45 10 102,69+2,45 10 65,83+2,21 P< 0,05
90 7 105,93+2,43 761,71+£2,28 P< 0,05
SOD 45 10 13,83+0,45 10 15,07+0,21 P< 0,05
(nmol/gHb) 90 7 17,04+0,43 7 17,37+0,28 P< 0,05

Cercetdrile efectuate de noi nu au scos in evidentd modificéri esentiale privind valoarea altui para-
metru ce caracterizeaza starea sistemului de aparare antioxidanta — activitatea superoxidului dismutaza
(SOD): activitatea acestei enzime a demonstrat o crestere nesemnificativa la puii din lotul martor, com-
parativ cu cei din lotul experimental, la prima analiza, iar la a doua analiza, efectuata la varsta de 90 de
zile a puilor, diferente privind activitatea SOD la puii din ambele loturi nu a fost constatate.

CONCLUZII

1. Produsul Sel-Plex adaugat in ratia alimentara a puilor de gdind a demonstrat o toleranta generala
buna, fara reactii adverse.

2. Investigatiile clinice realizate releva o actiune generald pozitivd a preparatului Sel-Plex asupra
puilor, manifestata prin cresterea mai mare a sporului masei corporale si imbunatatirea penajului.

3. In conditiile de crestere, produsul Sel-Plex a influentat pozitiv functia hematopoietica si activitatea
de aparare antioxidanta a puilor.

4. Rezultatele obtinute impun necesitatea de a continua studiile privind rolul seleniului in fortificarea
sistemului de aparare antioxidanta si cresterea performantelor productive la puii din rasa Argintie de Adler.
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BIMMAHUE CENNbCKOXO3ANCTBEHHOW OEATENBHOCTHU
YEJNTOBEKA HA NMJIOTHOCTb MKCOAOBbIX KNELIEW

Buxmopus JIEBHIIKAS, Anopeii MYIITHHCKHH

Abstract. Researchers have found that one of the reasons for the increase in tick-borne diseases is a significant
increase in the density of tick populations, which is observed with changes in land use. To assess the impact of
human agricultural activity on the density of ticks Dermacentor reticulatus and Ixodes ricinus, three study sites
(pastures, meadows and wastelands) were selected, near the cities of Khmelnytsky, Kamenets-Podolsky and Staro-
konstantinov. Two burned areas after fires were also investigated. There was a clear dependence of the number of
ticks on the site of collection. The average density of adult individuals of D. reticulatus ticks was lowest in pastures
and seven times higher in wastelands. A similar situation was observed with /. ricinus ticks. For two seasons, the
highest density of both species was recorded in abandoned areas in the spring. It was found that in the burned areas
compared to intact areas, the density of ticks was eight times lower.

Key words: Dermacentor reticulatus; Ixodes ricinus; Pastures; Meadows; Wastelands; Population density.

Pedepar. HccnenoBarensiMu yCTaHOBJICHO, YTO OJHOW W3 TMPUYMH YBENWYEHHS KICIIEBBIX 3a00JeBaHHI
ABJISCTCSl 3HAYUTENPHOE YBEIMYEHHE IUIOTHOCTH MOMYISAIMN KIelmed, 4To HaOIroJaeTcss MpHU H3MEHEHHSIX B
3eMJIETIONb30BaHNN. JIJIsl OLICHKU BIUSIHUS CEIbCKOXO3SIMCTBEHHOM JIESITEIHHOCTH YEJIOBEKA Ha IUIOTHOCTH KIIEIIei
Dermacentor reticulatus n Ixodes ricinus ObIIM BBIOpaHBI TPW yYacTKa IS MCCIEIOBaHMA (TIAacTOWINA, Jyra U
mycThIipr) BOMM3K roponoB XwmensHUIKHH, Kamenern-Ilogonsckuit m CrapokoHctaHTHHOB. Kpome Toro, Obiim
HCCIIEN0BaHbI [IBa yJacTKa Mocie nokapoB. Habmronanace deTkas 3aBUCHMOCTh KOJNMUYECTBA KIICIIEH OT perHoHa
cbopa. CpeqHsis INIOTHOCTH B3POCIBIX ocobeit kiemielt D. reticulatus 6p11a caMoif HU3KOHM Ha macTOWIIax U B CEMb
pa3 BeIme Ha mycThIpsix. [loqoOHas cuTyanms HaOmOAaNacs Uy Kienie 1. ricinus. B TedeHne IByX Ce30HOB camas
BBICOKasI IUTOTHOCTH KJIETEH 000X BUIOB 3a()MIKCHPOBAaHA Ha 3a0POIICHHBIX YIacTKaX BECHOH. YCTaHOBICHO, YTO
Ha COMOKEHHBIX Y9acTKax MO CPaBHEHHIO C HHTAKTHBIMHY, IFIOTHOCTB KJIEIel OblLTa B BOCEMb Pa3 MEHBIIIE.

KiroueBnble cnoBa: Dermacentor reticulatus; Ixodes Ricinus, ITactomma; JIyra; ITyctsipu; IIToTHOCTS Oy IsIIINH.

BBEJEHUE

B TeueHne nocieHUX ACATHICTHH HAOI0AaeTCs 3SHAYUTENILHOE YBEINICHUE KOJINIECTBA CITy4acB
TPaHCMHUCCHUBHBIX 3a6OHeBaHI/II>'I, KakK JIIO,ZIeI;'I, TaK ¥ KUBOTHBIX. JTa TECHACHIIMA CBsI3aHa C K3MCHCHUEM
KIIUMaTa |, KaK CIIe/ICTBHE, N3MEHEHHEM apealioB OOMTaHUsI MKCOAOBBIX Kiellei. MccnenoarensMu
YCTAHOBJICHO, YTO O,ZIHOI71 U3 MPUYNH YBCIMYCHUA KIICIICBLIX 3a00JIEBAHUN SIBISETCS 3HAYNUTEILHOE
YBCINYCHUC ITIJIIOTHOCTH HOHy.TIS[III/Iﬁ Kﬂeﬂleﬁ, qT0 Ha6JIIOJIaeTC$[ IIpr UBSMCHCHUAX B 3EMJICTIOJIB30BAHNH,
KOTOPBIC CO3/IAIOT YCIIOBUS JIJIsl CYIIECTBOBAHMSI KJICHICH U MX X035€B B CEIILCKOM MecTHOCTH (Beugnet,
F. et al. 2013; Medlock, J. et al. 2013; Karbowiak, G. 2014; Mierzejewska, E. et al. 2015).

[pupoaHbIe SKOCUCTEMBI, 8 UMEHHO apeaibl 00uTaHusI Kieta Dermacentor reticulatus, ABMEHAITICH H3-32
CHJIGHOTO BITMSTHUIA JIesITeNbHOCTH 4yestoBeka (Sonenshine, D. 2014). Xotst HeKoTOphIE aBTOPHI YKa3bIBAIOT Ha
TO, YTO 3TOT BUJ KJICIIEH CYIIECTBYET JIMIITh B OIPAHNYCHHBIX PUPOIHBIX YCIIOBUSX, HO B TEOrpaduecKoM
MacmTabe OH IMPOKO PacIpOCTPaHeH B PasiMYHBIX THIaxX mpuponHoi cperpl (Guglielmone, A. 2014). K
HUM OTHOCSITCS JIyTa W CMEIIAaHHBIC JIeCa, MOJISTHBI, 0acCeHHBI peK, 3a00I0ueHHBIC MECTHOCTH, Oepera o3ep
1 TpUOpeXHBIC TIecUaHble 30HBI, & TAKKe MacTOMINA, KYCTAPHHKH, 3arOpoiHbIe MyCThIpU. D. reticulatus
PEIIKO BCTpEUaeTCs B 3aKPBIThIX TEMHBIX JIECaX, TAKMX KakK Taira M XBoiHbIE Jeca. Kiem yaie BeTpeyaercs
B MPHOPEKHBIX Jiecax (pedHble OacCeHbI), MEPEXOTHBIX 30HaX MEXTy HOJIIMU M CMEIIAHHBIM JIICTBEHHBIM
JIECOM, JIECHBIMH TPOTIaMH 1 B OeperoBoii 30He 03ep. OTKphIThIC HellaxaHble MECTHOCTH C BHICOKHM YPOBHEM
TPYHTOBBIX BOJI B HI3HWHAX SIBIISTFOTCSI HANOOJIee XapakTepHBIMUA MECTaM1 00UTaHMs 3THX Kiemei (Sonenshine,
D. etal. 2014; Guglielmone, A. et al. 2014; Mierzejewska, E. et al. 2015). Hamrdwe m1a3 1 OTHOCUTEIBHO SIpKast
U IIITHACTAst OKPacka — MOP(OJIOTHIECKAsI AIANTAIUS K )KU3HH B OTKPBITBIX CpeiaXx OOUTAHUSI C OTHOCUTEIEHO
BBICOKOW WMHCOJLIIMCH. Sliima Kiemel ocTaroTesl sKU3HECTIOCOOHBIME B PE3epByapax C MOKICBOW BOIOH, a
B3pOCIIbIE 0COOU OCTAIOTCS JKMBBIMH BO BpeMsI TIEPUOMUECKUX HABOIHEHHI, KOTOPHIC YacTo CITy4aroTcs B
MecTtax ux cymectBoBanus (Cerny, V. et al. 1982). Coobrmianocs, uto D. Reticulatus Takyxe MOXKET OBITh COOpaH
113 OOBIYHOTO KaMBlIIIa B 3a00m0ueHHbIx MectHocTsiX (Foldvari, G. et al. 2005).
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Ha ocHoBe ncciienoBanmii pa3muaHBIX MECTOOOMTaHUH KJlellel yCTaHOBIICHO, uTo BuA D. reticulatus
okazacsi OoJiee TEIIONOOUBEIM U THAPOPUIBHBIM, YeM BUA [xodes ricinus, U TIEPEHOCHI OOJbIINE
CYTOUHBIE W CE30HHBIE KoiebaHus temmneparyp. OnHako, U3BECTHO, uTo D. reticulatus siBisieTcs
MCUXPOQUIBHBIM BUIOM KJICIEH, KOTOPBI pa3BHBAETCS MPU OTHOCHUTEIBHO HU3KHX TeMIIEpaTypax
(Hubalek, Z. 2003). Bonee Toro, KonMn4ecTBEHHbBIE JaHHBIE CBUICTENLCTBYIOT O TOM, YTO OH BCTPEYAETCS
B MECTaX C MEHEe BBIPaKEHHOM CE30HHOCTBIO, BOIM3H PEK U BOJOEMOB, elle O0JbIle MOAYEPKUBAET €TO
MpEenMyIIecTBO B BOAHBIX NaHamadrax (Sonenshine, D. et al. 2014; Hubalek, Z. et al. 2003). bonbmas
YCTOWYHMBOCTH K TEMIIEPATyPHBIM KOJIEOaHUSAM SBISIETCS] IPUUMHON TOTO, YTO KIICIIH BCTPEUAIOTCS TI0
OeperaM peK W JIyrOB B XOJIOJIHBIX PETUOHAX C COMHEUHBIM M JKapkuM jetoM (Zygner, W. et al. 2009),
a TaKKe B TOPHBIX pailoHaX, KOTOpPBIE YaCTO XapaKTEPH3YIOTCS 3HAYUTEIHLHO OOJBIIEH BIAKHOCTHIO,
o cpaBHeHuto ¢ Hu3uHamu (Hornok, S. et al. 2009). Emie oqHUM OTIIMYHMEM SIBIISETCS TO, YTO KJel /.
ricinus BCTpeuaeTcs 4aie, 4yeM D. reticulatus B JeCHOU cpelie, OCIEIHUN MPENNOYUTACT OTKPBITHIE
YUYACTKH, TAKHE KaK JIyTa C BEICOKUM YPOBHEM BJIYKHOCTH M MHOTOOOpa3nueM pacTUTEeIbHOCTH (Sonen-
shine, D. et al. 2014; Kubelova, M. 2015). Bblo ycTaHOBIEHO, YTO B3poCibie Kiemu D. reticulatus
Jy4llie BBDKUBAIOT B MUKPOKJIMMATE JIYTOB, ueM B JiecHoU Mukpocpese (Cerny, V. et al. 1982).

BnusiHue cenbCKOXO35MCTBEHHON NESITENBHOCTH YEIOBEKAa HAa OKPYIKAIOUIYH0 CPEeAy IOCTOSHHO
MCHSCTCA BO MHOTHX CTpaHax EBpOHI)I. B teuenune IIOCJIICAHUX I[eCSITI/IJ'IeTI/Iﬁ 3HAYUTCIIbHO YMCHBIIINIIOCH
KOJIMYECTBO KYyJIBTYPHBIX MACTOUIN M JYrOB, JOCTATOYHO OOJIBIINE TEPPUTOPUHU TPEBPATHIHCH B
KYCTapHUKOBBIE 30HBI, KOTOPBIE YEJIOBEK HE UCNOJb3YeET. [IpekpaliieHns X035 MCTBEHHOMN JeATENbHOCTH
CIOCOOCTBYET Pa3MHOKEHHIO IIHUPOKOTO KPyra MEJIKUX MIICKOITUTAIONINX, & TAKKE TUKUX KUBOTHBIX,
BKJIIOYAsl MTHII, KOTBITHRIX U XUIIHUKOB (Chapron, G. et al. 2014). B pe3ysnbrare 3Toro HabnoqaeTcs
yBEIMUEHHUE TMOMYJSIHUNA MMapa3uToB, KOTOPbIE MOTYT OBITh NMEPEHOCYHMKAMH MHOTHX 3a00JEeBaHHIA,
YTO MOXET MMETh MOCIIEACTBUS JUIsl 30pOBbs Jrofieii u skuBoTHBIX (Hornok, S. et al. 2014). Takxke
B YKpauHe U MHUpE IIHUPOKO NPUMEHSUINCH IIPAKTUKU CXKUTAHUS TPABOCTOEB, YTO TAKXKE IOBIUAJIO Ha
pacmnpocTpaHeHHe H Pa3MHOKEHHUE KIICTIEH.

YuuteIBas TOT q)aKT, YTO U3MCHCHUSA CPEALI 06I/ITaHI/I$[ CUUTAKOTCA OI[HOﬁ 13 OCHOBHBIX IMPUYNH
pacTylIero pucKa pa3BHTHS TPAaHCMHUCCHBHBIX 3a0osicBaHuii B EBpore u YkpauHe CyIIecTBYeT
HEo0X0IUMOCTh H3yueHus atoi npodnemsl (Medlock, J. et al. 2013; Karbowiak, G. 2014). B nocneanee
BpeMsi HaOJII0aeTCs TEHACHIINS K YBEIMUSHHUIO UCCIICIOBAaHU Kilelel B ropoackux anamadTax (Hor-
nok, S. et al. 2014; Rizzoli, A. et al. 2014; Welc-Faleciak, R. et al. 2014), onHako HEIOCTATOUHO H3YUYCHBI
HU3MCHCHUA B 3aropoJHbIX C€CTCCTBCHHBIX YCJIOBHUAX CYHICCTBOBAHUA KJ'ICH.[Cf/i. HOC‘)TOMy OCHOBHOM
LEJIBIO HAIIIETO MCCIIe0BaHHs ObLIIO OLICHUTD BIHMSIHUE CEIbCKOXO3IHCTBEHHON ESITETBHOCTH YeTIOBEKa
Ha TJIOTHOCTH KJIEIIeH 4Yepe3 CpaBHEHHE KOJNWYECTBA KICIIEH B Pa3lUYHBIX MPHPOAHBIX OMOTOMAx
(macTOua, myra, MyCTHIPH), @ TAKKE HA COXOKEHHBIX TEPPUTOPHSIX.

MATEPHAJIBI 1 METO/IbI

i OLEHKM BIMSHHS CEIbCKOXO3SHCTBEHHOM [EATEIBbHOCTH YENIOBEKa Ha IUIOTHOCTh KIleIei
D. reticulatus w 1. ricinus Obl1 M30paH PErHOH YKpawWHBI, SHICMUYHBIA JUIS 3THX BHIOB KIEIICH —
XMenbHUIIKas: 0071acTh. TeppuTopusi 00IacTH NpecTaBieHa JIyraMu, MOJIsIMH, NacTOUINAMU H JIECAMH,
KOTOpBIE B MPOILIOM aKTUBHO HCIIOJIB30BATHMCH MO CETBCKOXO03HCTBEHHOMY WJIM MHOMY Ha3HA4YEHUIO,
HO B HACTOsIIIIEE BpeMsI IPEeICTaBICHbI HEOTHOPOIHBIMU KyIbTYPHBIMU U 3a0pOIIEHHBIMHU y4acTKaMu. Ha
TEPPUTOPUH 00JIACTH OBLIM BHIOPAHBI TPU YYacTKa Ul HCCICAOBAHHS pa3MepoM 5 KM? BOJIM3H TOPOIOB
Xwmenpuuukui, Kamenen-Ilogonsckuit 1 CTapOKOHCTaHTHHOB M HEMOJaleKy BojoeMoB. Ha kaxxaom
y4acTke ObUIM M30paHbl U MCCICAOBAaHBI TPU PA3IMYHBIX TEPPUTOpHH Iuiomaasto 500 M*: mepBas —
CTallMOHApHOE MacTOMIIE AJIs1 KPYITHOTO pOraToro CKOTa U JIOLIaJei; BTopasi — paBHHHA, UCTIONb3YyeTCs
Uil cOopa ceHa; TpeThsl — IMYCTHIPH, 3a0pOLICHHbIE YYacTKH, Ha KOTOPBIX OTCYTCTBYET KakKas-In0o
XO3AHCTBEHHAs AEATENBHOCTD. [yCcThIpH — 3T0 JTyTa pa3ianMyHO IUTOIa (1, KOTOPBIE B TEUCHHUE MOCIETHUX
10 ner He oOpabaThIBaINCh, U TAE HaOMIOAAIAch pa3HOOOpa3Hasi PacTUTENBLHOCT C BEICOKOH TpaBoil U
KycTapHuKaMu. Ha Bcex yuacTkax Mccie10BalIy BEICOTY PACTUTEIBHOCTH U BIaXKHOCTb.

COopsl KIIenIel TPOBOANIN ABaXKAbl, BECHOH M OCEHBIO B CE30H HaMOOJIbIIeH aKTHBHOCTH KIICIIEH,
KOTOpasi OblIa YCTaHOBJICHAa B HAIIMX MpeApayux uccaepoBanusax (Jlesuukas, B. 2019). Kiemei
coOupany U3 pacTUTEIBHOCTH Ha «{uar» u3 Oenoi xymomyaroOyMaxHoi Tkanu pasmepoM (1 x 1 m) B
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OTpeICTICHHBIX BhIilie 30Hax. COOp KiIeleii MPOBOIMIIU B IEPHO] HANOOIbIIEH €)KeTHEBHON aKTUBHOCTH
KJIelei — yrpom U BeuepoM. Ha Bcex ydacTkax cOOpbI IPOBOAMIIM B O/IMH JICHb BO H30€KaHNE OLIMOKU
W CTaHIApTU3alMU YCJIOBH 0TOOpa mpob. Kiemell naeHTUGUIMpPOBaN 110 BUAY, Oy H 10 CTaAUU
pa3BUTHSL, IOACUUTHIBAIH U PACCUYUTHIBAIIN MIIOTHOCTD Kiemiei Ha 100 M? 3a 0JTHO MOCEIICHUE yUacTKa.

Kpome toro, Ha Tepputoprn XMeTsHULIKOW 00J1acTH OBUIM MCCIe0BaHbl YYaCTKU TOCIE MOXKaPOB.
OnuH y4acTok, pacnonokeHHbd BOMM3M ropona Kamenen-Ilogonbckuii, Obin coxkeH oceHbio 2017
rofa, ¥ IUIOTHOCTh KJIEIleH TaM KOHTPOJMpOBaidu BecHOW M oceHbio 2018 roma. Bropoil ywactox
ObLIa pacronoxeHa BOIM3U ropoja CTapOKOHCTAHTUHOB, COXOKEH ObLT BecHOM 2019 u cOophl Kitelei
MIPOBOAMIN TaM BeCHOM U ocenbio 2019 roxa. J{is kaxx ol mocaenoxapHoi 30HbI B HETIOCPEICTBEHHON
Onm3ocTH OblIa BHIOpaHa «30HA KOHTPOJISH», BKIIOYAIOUIAs LIENble HECropeBIIne ydacTku. [lepBbie
cOOpHI KiTeniel MPOBOAMIM Yepe3 Mecsll rnociie noxapa. OOropeBire 1 KOHTPOJIbHBIE YYaCTKH ObLTH
OZIMHAKOBBI TI0 PacTUTEIHHOMY IMOKpoBy. COOpBI Kielel MPOBOAMIN B TOCIENOXAPHOH 30HE M Ha
COOTBETCTBYIOIIUX COCCAHUX KOHTPOJIbHBIX YUaCTKaX ABaXJbI 3a Ka)KI[I:IfI CC30H aKTUBHOCTHU Kﬂeﬂleﬁ,
co0mrofast TOT ke rpadyKy, YTO OMKMCAH BBIIIE AJIs Pa3IMYHBIX TEPPUTOPHH.

Kﬂemeﬁ I/II[eHTI/I(i)I/IHI/IpOBaHI/I 1o BUJaM, CTaaAuu pa3BUTHUA U 1TOJTY, IOACYNUTHIBAJIN U PACCUUTHIBAIINA
I0THOCTH Kiemnteit Ha 100 M? (kaxoe rmocerieHue onpeaeneHHoro yuactka). CraTuCTHYeCKUi aHanu3
OpOBOAMIIN MO CTAHAAPTHBIM MCETOAWKAM, YYHUTBIBAsA PETUOH, UCCIEAYEMYIO TEPPUTOPUIO, CE30H, I'0J
(OitBuH, U. 1960).

PE3VJIBTATBI U OBCYXIEHUSA

B Teuenne 2017-2019 rono 6pu10 codpano 1596 knewmeit Buna D. reticulatus, cpenu Hux 159 Ha
nactonmax, 329 — na myrax, 1108 — Ha mycThIpsix, B ToM uucie 923 camok, 654 camuos, 19 HUMG.
Kpowme toro, Obu10 coOpano 265 knemieit /. ricinus, cpenu Hux 32 Ha nactOumax, 71 — Ha nyrax, 162
— Ha MYCTBIPAX, cpeau KoTopbix 148 camok, 103 camma u 14 mum¢. Bee dakTopsl, koTopsie Obun
YUTEHBI IPH CTaTHCTHYECKOM aHANM3€e, OKa3ajil 3HaYUTEebHOE BIMSHIE HA IUIOTHOCTH KJeleid 000ux
BuzoB. Teppuropust cOopa nMesa HanbobIlIee BIMSHIE Ha IUIOTHOCTD KIIEIEH, HO TaKkke Halonanach
Koppemsauus u ¢ apyrumu (aktopamu. Habmiomanack deTkasl 3aBUCHMOCTbH KOJMYECTBA KJeLIed OT
peruona cbopa. CpeHsisl INIOTHOCTH B3POCIBIX 0co0eit kiteniei D. reticulatus (camMiioB U caMoK) ObLIa
camoii Hu3Ko# Ha macroumax (1,41 £ 0,67 / 100 m?), BaBoe Ooubiie Ha Jiyrax (2,79 £0,91 /100 M*>) u B
7 pa3 Bole Ha mycThIpsx (9,64 £ 1,02 / 100 m?). Ins cpaBHEHHUS, CPEIHSS INIOTHOCTD B3POCIIBIX 0co0ei
Kieniel /. ricinus (caMIioB U caMOK) ObLiIa camMoit Hu3KoM Ha mactoumiax (1,22 = 0,76 / 100 m?), BiBoe
Oounbire Ha Tyrax (2,13 + 0,86/ 100 M?) u B 5 pa3 Bbiwe Ha mycThIpsix (6,52 = 0,96 / 100 m?) (Tabnuua 1).

Ta6nuna 1. Cpeonee xonuuecmso xkneweti D. reticulatus u I. ricinus na 100 m?
6 PazHbIX pecuonax XmenvHuykou obracmu

Mecto cGona Becna OceHb
P Jlyra | [MTactOnma | ITycteipn Jlyku | [TacT6umia | ITycteipn
2017
Kameneu-Ilomonbckuit | 2,37+0,96 0,97+0,46 8,46+1,14 0,82+0,66 0,35+0,12 2,04+0,65
XMeTbHUIKUH 2,08+0,65 1,06+0,74 9,21+1,08 0,73+0,72 0,41+0,09 3,17+1,12
CTapOKOHCTaHTHHOB 1,59+0,83 1,93+1,02 7,78+1,25 0,61+0,43 0,59+0,31 2,13+0,94
2018
Kameneu-ITogonsckuit | 2,124+0,79 1,09+0,96 9,12+1,19 0,76+0,12 0,48+0,24 3,29£1,28
XMenbHUITKAH 2,66+0,81 1,24+0,71 12,08+1,02 | 0,91+0,71 0,56+0,17 5,17+0,77
CTapOKOHCTaHTHHOB 1,73+0,63 2,34+0,95 8,56+0,81 0,64+0,52 0,79+0,64 2,46+0,97
2019
Kamenen-ITomonbekuit | 2,71£1,16 1,43+0,83 | 10,94+1,16 | 0,88+0,67 0,62+0,23 3,43+1,10
XMETLHUIIKAN 3,15+0,89 1,72+0,74 14,37+2,09 1,04+1,04 0,45+0,17 6,24+0,89
CTapOKOHCTaHTHHOB 2,96+0,72 2,84+0,96 9,12+1,45 1,17+0,96 0,81+0,54 2,78+1,02

Opnako apyrue (QakTopbl TaKKe BIMSIM Ha YMCIEHHOCTH Kiemield oboux BuaoB. Habnromanuch
JIOBOJIHO 3HAYUTEIIbHbIE PA3IMyMsl CPEU I'OJIOB UCCIIEA0BAaHUA, @ MMEHHO POCT IUIOTHOCTU KJIEILIeH ¢
2017 mo 2019 rox. Kpome Toro, Habo1anuch 3HaYUTEIbHBIE PA3TU4HS B KOJMUYECTBE KIEUIEH MeXay
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IByMsI ce30HaMu. B 1ienmoM cpenHsisi mioTHOCTH kiemer D. reticulatus u 1. ricinus Ha Bcex ydacTkax
Obu1a BTpoe OOJbLIe BECHOW MO CPABHEHHUIO C OCEHHUM CE30HOM. YCTaHOBJICHO, YTO OBLTH 3HAYHTEIb-
HBIC Pa3liMuusl B CPeJHEN IUIOTHOCTH KIEIIEH MeXay pernoHaMu HccieqoBaHus. B menom cpemHsis
IJIOTHOCTH KJIelel 000MX BUJIOB HA BCEX Y4acTKaX BMECTE ObLIa 3HAUUTEIILHO BBIIIC B MECTaX BOJIM3U
TOpPOJIOB, II0 CPABHEHUIO C 3aTOPOAHBIMU TEPPUTOPUSMU. He3aBHCHMO OT pernoHa CCIeA0BaHus, TaK-
e HaOMoaNuch He3HAYNTENbHBIE Pa3inirs B IUIOTHOCTH KIIEIIEH MEXIY OTACIbHBIMH YYaCTKaMH.
Camast BBICOKasl cpeHsIsl TUIOTHOCTH KJleler Oblia 3ad)MKCHpOBaHa Ha JIBYX ydacTkax BOJIM3W ropoja
XMenbHULKUH 1 Ha ofiHOM B Kamentie-Ilomonsckom.

Bb110 ycTaHOBIEHO YETHIpE TOCTOBEPHBIX KOPPEsIIUU (pakTOPOB, BIHMSIONIMX HA PaclpoCTpaHeH-
HOCTb Kiemel D. reticulatus u L. ricinus, kaxas 13 KOTOPBIX BKJIFOYACT TEPPUTOPHUIO HCCIICTIOBAHUS. 3a
TpPH rojla camasi BRICOKasl TNIOTHOCTH Kienield 000ux BUIOB 3aMKCHPOBaHa HA 3a0POLICHHBIX 3EMIISIX,
HECMOTPS Ha 3aMETHBIN MPUPOCT KIIEHIeH B TeueHue 3-x jeT. Pa3HuIla MeXy YMCIEHHOCTBIO KIemen
Ha Jyrax U mactOumax Oblla MEHee 3aMETHOW B TEUEHHE IEepPBOTO rojla UCCIeN0BaHus, KOraa o0mas
YHCIICHHOCTh 00OMX BUIOB KIleIeil Obliia ellle OTHOCUTEIBHO HU3KOH.

B TeueHue AByX CE30HOB caMasi BRICOKAs TNIOTHOCTH Kiered D. reticulatus 3agukcupoBana Ha 3a-
OpOIIIEHHBIX yYaCTKaX BECHON M YCTAHOBJICHBI Y€TKHUE Pa3jIMuusl B 3aBUCUMOCTHU OT CPEbl OOUTAHUS.
YcraHOBIEHO, YTO caMasi HU3Kas TUNIOTHOCTE Kiemei D. reticulatus Obuta 3aperucTpupoBaHa Ha Jyrax
(0,61 £0,34 / 100 m?) u macroumax (0,35 + 0,09 / 100 M?) oceHbI0, MOCIE IEJIOT0 To/la IKCILTyaTal[|H
3THUX 3eMeJb JUIS BhINIaca CKOTa U CKAIlIUBaHUsI TPABBIL

[MomoOHas cutyarus Habmonanack U s kiemiei L. ricinus. CaMyro BBICOKYIO IUIOTHOCTD KJIeIei
Habmromanu BecHoH Ha mycThIpsx (10,21 + 1,19 / 100 m?) n mactOumax (3,12 £+ 0,86 / 100 m?), a camyto
HU3KYI0 — 0ceHbI0 Ha jiyrax (0,56 £ 0,13 / 100 m?).

Bo Bpems nccnenoBannii HaOMIONANKCH pa3IHYMsI MEXKIy BCEMH TpeMs ydacTKaMu cOopa, pasHHLa
MEXJy JIyraMH M MMacTOMIAMHU ObUIa MEHEE BBIPaXCHHOUM Ha 3arOpOJIHBIX TEPPUTOPUSX, Ile 00mmas
IUIOTHOCTD Kielleil 000MX BUI0B OblIa OTHOCUTENILHO HU3KOM. INIOTHOCTE 000MX BUIIOB KJIEIIEH OTIH-
Yanach MeXAy ydacTkamu oT 15-20 xieme#t / 100 M? Ha yuacTKax ¢ BRICOKOH INIOTHOCTBIO (XMeNbHUII-
kuii, Kamenen-Ilogonbckuit) no 2-3 kiemieit / 100 M2 B MecTax ¢ HU3KOM TNIOTHOCTHIO (CTapOKOHCTaH-
TUHOB). Pa3nuuus B 3aBUCUMOCTH OT TEPPUTOPHUH, HAOIIONAINCH HA yU4acTKaX B XMEIbHUIIKOM (BBIIIIE
IUIOTHOCTD Ha MAcTOMIIE 10 cpaBHEHHIO ¢ tyroM) u Kamenne-Ilogonsckom (omgoOHast MIOTHOCTB, Kak
Ha MyCTBIPSX, TaK ¥ Ha JIyTax).

[Ipu npoBefeHUM UCCIICAOBAHUM Ha MOCICTIOKAPHBIX Y MHTAKTHBIX yYacTKaX MOJIYYCHBI CIEAYHO-
e nanubie. C BecHbl 2017 roma no ocenu 2019 mpoBoamiIMCh COOPBI HA COMXOKEHHBIX U Ha HETO-
CTPaJaBIINX COCETHUX ydacTKaxX. B TedeHue naHHOro nepuoaa Obu10 coOpaHo 482 B3pOCIBIX KIICHICH
D. reticulatus, B ToMm uuncne 255 camok, 218 camiioB u 9 Humd u 32 1. ricinus, Bxiatouas 18 camok u 14
camIi0B. BBUIO yCTaHOBIIEHO, YTO HA COMOKCHHBIX YYaCTKaxX CYIICCTBYIOT 3HAYMTEIbHBIC PAa3JIN4Ms B
IJIOTHOCTH KJICIIEH TI0 CPABHEHHUIO C KOHTPOJIBHBIMU. Tak Ha MEepPBOi ONBITHOM ydyacTke B I. KameHnerr-
[Momonbckuii TIOTHOCTH Kiemieit cocraBmia 1,34 £ 0,72 / 100 M2, a Ha BropoM B I. CTapOKOHCTaH-
tuHOB — 0,90 £+ 0,46 / 100 M2. CTOUT OTMETUTH, YTO HA KOHTPOJIHBIX Y4acTKax CPEMIHSS IUIOTHOCTh
knemeit coctasmia 8,39 £ 1,02 / 100 M2. YcTaHOBIEHO, YTO HA COMOKEHHBIX yYacTKaX 10 CPAaBHEHHUIO
C KOHTPOJIBbHBIMU, TUIOTHOCTH KJIelel Oblia B § pa3 MeHbIle. DTa TCHICHIIUS HA0J01anach BECHOU U
OCEHBIO, HECMOTPS Ha OTCYTCTBHE BH3YAJIbHBIX Pa3IM4YMid B PACTHTEIEHOM ITOKPOBE MEXIy MCCIe0-
BaHHBIMU TEPPUTOPUSMHU B OCCHHUE MECSIIBI, UePe3 JUTUTEIbHBINA CPOK MOCIIE IMOXKapa.

[InotHoCTh Kiewielt D. reticulatus Obuta B 7 pa3 Belie, a I. ricinus — B 5, Ha 3a0poIIEHHBIX y4acTKax
10 CPABHEHHUIO C JIyraMU WU MMaCTOUIIAMK, Ha KOTOPBIX BBIMIACAJICS CKOT WM COOMpPAId TpaBy Ha KOPM
KUBOTHBIM. OCHOBHBIC PA3JINYMsI MEXKIY CPelaMu OOMTAHUS, YTO U3y4YaIHCh, ObUTH B PACTHTEIHHOM
MMOKPOBE, KOTOPBIH OBUT CaAMbIM HHM3KHMM Ha MAcTOHUINAX M CaMbIM BBICOKMM Ha MycCThIpsX. COrinacHo
HaIlIlMM HAOJIIOJICHUSIM, BI&KHOCTh Ha MACTOMIAX TaKkKe Oblia HU3KOW; Mbl YacTO HAOIIONAIN CyXue
YUYaCTKH TpaBbl WM OOHa)KEHHOTO TPYHTa, 0COOCHHO Ha MacTOWINax oceHblo. Ha ceromHsmHui A1eHb
TOYHBIX JaHHBIX O TUIOTHOCTH MOMYISIUUHA TPHI3YHOB Ha 00OpaOOTaHHBIX U HEOOpPaOOTAaHHBIX 3EMIIAX
HEJ0CTAaTOYHO, MHOTHE aBTOPBI IPEAIOJIATAI0T, YTO MYCTHIPU SBIISFOTCS JIyYIled cpeoil st 00uTaHus
TPBI3YHOB U Ul IPYyruX BHAOB Menkux miekonutaoomux (Medlock, J., 2013). I'pe3yHBI siBIsIOTCS
OCHOBHBIMH X035I€BaMU LTS He3pesbIX (opM KIIeIel, BKIrodas Takue BUIbI Kiemiel kak D. reticulatus
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u L. Ricinus (Welc-Falgciak, R. et al. 2014; Paziewska, A. et al. 2010). Kpome Toro, pacmmpeHHbIe
IUIOINAAN MYCTYIOMIMX 3eMeb 00ECIeUNBaOT COOTBETCTBYIOIIYIO CPEAy AJIS CYIIECTBOBAHHS U Pa3-
MHOKEHUSI MEJIKUX MJICKOITUTAIOIMX. [IMKHe MyCThIPH TaKiKe COCTABIISIIOT CTAOMIBHYIO U O€30MacHyIo
cpeay oOMTaHuUs Il MIEKOIIUTAIOIINX CPEIHETO M OOJBIIOrO pa3Mepa, TAKUX KakK OJIeHb, CepHa, TUKUHT
KabaH u pbDKas 1uca. Bo MHOTHX eBpONIeCKUX CTpaHax MOMYIISIUS CEPHBI PACIIUPUIIACH B TIOCICAHNE
TOJIbl, 1 HEKOTOPBIE aBTOPBI PACCMATPUBAIOT MX HE TOJBKO KAK OCHOBHBIX XO3S5€B AJISI B3POCIBIX Kile-
mieid [. ricinus, HO Takxke u st kiemieit D. reticulatus. [loaToMy HEyIUBUTENBEHO, YTO PUCK TTOPAKESHUS
KJIEIIaMH BBIPOC MPOIMOPIHOHAIBLHO YHCIeHHOCTH XKUBOTHBIX (Chapron, G. et al. 2014; Karbowiak,
G.2014). ITprunHb! paciIMpeHus MOMYIALIUN TUKHUX )KUBOTHBIX HE COBCEM ITOHSTHBI, OTHAKO YBEIHYH-
JIMCh YYacTKU 3a0pOIIEHHBIX 3eMellb, 00eCIIEUNBAIONINX HEOOXOAUMBIE IJIsl JKUBOTHBIX YCIOBHSI CyIIIe-
CTBOBaHMSI, I7I€ OTCYTCTBYIOT XUIHHUKH.

Takum 00pa3om, pe3ysbTaThl HAIMX UCCIIEAOBaHUN CBUAETENBCTBYIOT O TOM, YTO MEPBONPUYNHAMUI
yBeJIM4YeHHs TOTHOCTH Kieuled D. reticulatus u . ricinus SBIAIOTCS M3MEHEHUs UCTIONB30BAHUS CEIIb-
CKOXO3SICTBEHHBIX 3€Mellb, YTO CO3/aJ0 MPHUIOJHbIE Cpelbl OOMTAHUS KaK IS KIISIeH, Tak U Ui MX
OCHOBHBIX X0351€B. YCTaHOBJICHO, YTO IYCTBIPH MOTYT CIY>KUTb PE3epBYapoM KiIeIIeH Jisi ON3IesKalix
KYJIBTYpHBIX TeppUTOpuid. B Hamem mccrnenoBanni OONBIIMHCTBO Kiellel, cOOpaHHBIX Ha JIyrax Bec-
HOW, ObUTO HAl/ICHO B HEMOCPEACTBEHHOM OIM30CTH OT 3a0pOIICHHBIX 3€Melb, B COCEIHEM mosice 1-2
M mupuHOH. [10Z0OHBIX MMOJEBBIX HCCIENOBAHNH, C KOTOPHIMU MBI MOJKEM CPaBHHUTH HAlllH BBIBOIBI He-
MHoro. OiHako noo0HbIe uccienoBanus Obuty ipoBeeHs! B [lonbie u Benrpuu (Hornok, S. et al. 2014;
Mierzejewska, E. et al. 2015). B nepBom mccrienoBaHny ObUIH MOMY4€HBI JaHHBIE, KOTOPBIE COBIAIAIOT
¢ HamMMHU. A BO BTOpoM Kiemeid D. reticulatus ObUTIO 3HAaYHUTENHHO OOMBIIE HA JYrax MO CPAaBHEHHIO C
nacTOMIamMH, a B JIecax MX BOOOIIEC OOHApyKeHO He ObLIO. YCTaHOBJICHO, YTO IUIOTHOCTH Kiemei D.
reticulatus ObLTa BBIIIE B MECTHOCTH BOJNW3U KPYIHBIX TOPOJIOB, [0 CPABHEHHUIO C MOMYeCTECTBEHHBIMU
OnoTonaMu, OAOOHO HAIIUM HCcieAoBaHUsIM. PaHee cooOmmanoch, 4To IIOMIAAN BOKPYT KPYIHBIX TO-
POZOB COCTAaBIISIIOT OCHOBHBIE OYard KJeUIel ¢ BHICOKOH TUIOTHOCTBIO, YTO CBSI3aHO C BBICOKUM PUCKOM
3apakeHHs] TPAaHCMHUCCHBHBIME Oomie3HsamMu (Zygner, W. et al. 2009; Mierzejewska, E. et al. 2015).

Haunbonpime paznuyus B INIOTHOCTH Kiielield Obuti 0OHApYKEeHBI MEXKIy COMOKEHHBIMH M MHTAKT-
HBIMHU TeppUTOpUsMU. [103TOMY MpenpIayuMu, a TaKKe HAIMMHU UCCIIEOBaHUSIMH MOYKHO TTOATBEP-
IUThH YTBEPXKIEHHUE, YTO CKUTAaHHE TPABOCTOEB MOJKET OKa3aTh 3HAYUTEILHOE PETYIHPYIOIIee BIHSHAE
Ha MOMYJIALMU UKCONMOBBIX Kieiel (Mierzejewska, E. et al. 2015). YcraHoBiieHO, 4TO pa3iuius B IJIOT-
HOCTH KJIEIIEH OTMeYallich B TEYCHUE BCETO BETeTallMOHHOTO NepHo/a, HECMOTPSI HAa OTCYTCTBHE BH-
JVIMOTO Pa3HyMsi B paCTUTEFHOM MOKPOBE MEXIY COXCKEHHBIMU M HETPOHYTHIMH yuacTKaMu. Takxe,
CTOMT OTMETUTH, YTO MOBTOPHOE 3aCEIEHUE ITHX TEPPUTOPHUH KIEIaMH TaKKe MPOUCXOAWIO 3HAYHU-
TEJILHO ME/IJICHHEE, BOBMOKHO M3-3a YX0Ja C COXOKEHHBIX TEPPUTOPHIA X0351€B HE3peibIX (opM Kieule.
MosKHO clieniaTh BBIBOJ, UTO CKUTaHHE OUeHb AP PEKTUBHO KOHTPOIMPYET YUCICHHOCTD KIICIICH; OHa-
KO 3TO TaK)Ke MPENCTAaBIAET OONBIION PUCK ATl APYTHX KUBOTHBIX U YeJoBeKka. CKUraHue TpaBoCTOEB
ceifuac CTpOro 3ampemieHo YKPauHCKUM U eBPOMEHCKUM 3aKOHOJATEbCTBOM, HO, K COMKAJIICHHIO, BCE
elle NpakTHUKyeTcs BO MHOTUX pernoHax. OfHaKo, 3Ta MpakTHKa cedvac CyIIeCTBEHHO OIpaHHYeHa, U
Kak HaMH TOATBEP)KICHO, YMEHBIICHHUE IJI0MAaAel, KOTOphIe CXKUTAIOT, SIBISIETCS] ONHUM U3 (PaKTOPOB,
KOTOPBII MTPHUBEN K 3aMETHOMY YBEITMUEHHIO YPOBHS INIOTHOCTH KIIEIIEH Ha OTKPBHITHIX Y4acTKax.

BbBIBO/IbI

Baxunelmumm pe3ynsTaToM HALIEero UCCIISIOBaHUS SBISACTCS AEMOHCTPALUS BRIPAKEHHOTO Pa3Inius
B IUIOTHOCTH MKCOAOBBIX Kiemei D. reticulatus u I. ricinus Mexay KyJbTypHBIMH U HEKYIbTYPHBIMHU
YTOABSMHU.

Habmromanace yeTkasi 3aBUCMMOCTh KOJIMYECTBa Kiemiel oT peruoHa cOopa. CpeaHsisi IUIOTHOCTh
B3pocibIX ocobelt knemeit D. reticulatus Opiia camoil HM3KOHM Ha macTOMIAX W B 7 pa3 BbILIE HA ITy-
CTBIPSIX, TOAOOHO, KaK U A Kieniel 1. ricinus. B TeueHne 1ByX C€30HOB CaMylo BBICOKYIO TNIOTHOCTh
knemeit D. reticulatus 3adukcupoBaHo Ha 3a0pOIIEHHBIX YYacTKaxX BECHOW. YCTaHOBJIEHO, YTO Ha CO-
MOKEHHBIX yYacTKax 110 CPaBHEHMIO C MHTAKTHBIMH, TNIOTHOCTH Kiellel Takxke Oblia B 8 pa3 MEHbIIIE.
[TosTOMYy B pe3ynbTare HalIUX UCCIIEOBAHMH YCTAHOBICHO, YTO CEIILCKOX03SCTBEHHAS AEATEILHOCTh
YeJI0BEKa 3HAYUTENILHO BIUSET Ha IUIOTHOCTD UKCOIOBBIX KIICLICH.
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REPRODUCTIVE PERFORMANCE OF BELARUSIAN COWS
(BLACK MOTLEY) WITH EMPHASIS ON THE INFLUENCE OF
SOME DRUGS ON ENDOMETRITIS

Elena HUMINSKAYA, Tatsiana LUPALAVA,
Khairi El BATTAWY, Vitalii PETCU,

Abstract. The current study was carried out to investigate the impact of season of birth, age of the cows, time
of first insemination, intervals between inseminations and diseases on fertilization, conception, pregnancy and days
open in Belarusian cows. Moreover, «Hysterosan-MK» and «Fertilifil-K» were used for treatment of cows with en-
dometritis. There was insignificant difference in our studies between the reproductive parameters and the season of
the year, as well as age of cows. Only 15.7% of the cows were inseminated in the optimal period — 55-74 days, with
a standard service period. In 48.3% of cows, the first insemination was carried out too late, and it was after 94.3+5.2
days. The service period of these cows exceeded the standard norm by 56 days. It was characterized by highest num-
ber of inseminations (2.7+0.05 times) accompanied with the lowest fertilization rate (7.1%). Cows inseminated for
the first time in optimal terms had a fertilization rate of 65.2% and the number of artificial inseminations of 1.3+0.04
times. An extension in the period before the first insemination, followed by low fertilization rate was observed in
those investigated cows. That extension may be referred to metabolic disorders and unbalanced ration. The results
also declared that an improvement of the fertility of diseased cows was achieved after treatment with «Hysterosan-
MK» and «Fertilifil-K» whereby it reached 43.1% and 95.4% respectively. In conclusion, it is economically expedi-
ent to carry out the first insemination in the period between 55-74 days. The total economic loss from barrenness for
the analyzed animals amounted to 326. 743.7 US dollars or 450.6 US dollars per cow.

Keywords: Cows; Fertilization; Artificial insemination; Diseases; Barrenness; Sexual activity; Economic loss.

INTRODUCTION

The dairy-commodity complexes with free-range content require the existence of 700 dairy cows or
more. Such huge number of animals is often vulnerable to many diseases, lack of reproductive effici-
ency, emergency slaughtering and death. Furthermore, those animals produce approximately 5000-6000
kg milk, which leads to an increase in the cost price of animal. The low fertilization is an indicator that
indicates lack of needed work with the herd in all areas, starting from the content and feeding, and ending
with proper timed artificial insemination and improvement of the genetic potential of animals. A clear and
effective organization of breeding work is hampered by the lack of regular monitoring of the reproduction
state of the breeding stock with the analysis of the necessary criteria for the fertility of cows.

Problems with successful insemination have always existed (I'aBpuuenko, H.I. et al. 2013). The main
reason is low conception rate (39.1%) (Fentaye, K., et al. 2018). The most common pathological lesions in
infertile cows are the mammary gland lesions (5.5-33.6%) (I'ymunckas, E.1O., et al. 2017; Fentaye, K., et al.
2018), mastitis, calving problems in 20.3 % of cases (Fentaye, K., et al. 2018) and limb diseases (9.3-55.2%)
(I'ymunckas, E.1O., et al. 2017). Due to mastitis and lameness, up to 70-80% of animals are culled worldwide,
and 20-30% of animals are eliminated after the first lactation (I'ymunckas, E.1O., et al. 2017). Long service
period up to 120 days due to multiple unsuccessful inseminations leads to long inter calving period ( more
than 12 months) and reduces the period of economic use with about 2-3 years (I'ymunckas, E.}O., et al. 2017).
This is associated with the main losses of milk production as it is known that milk yield in cows peaks around
the sixth lactation, and they produce 25% more milk in comparison with previous lactations.

The reproductive disorders of Belarusian cows are often associated with the occurrence of gyneco-
logical diseases: functional disorders of the ovaries (ovarian hypofunction is observed in 25.9-34.6% of
cows, persistent CL in cow ovaries -1.8-3.8%, ovarian cysts-3.7-7.7%), and uterine inertia 5,0-12,0%,
detention of the afterbirth in 17.4-37.5% of cases; in the postpartum period: hypotension and uterine
atony-8.0-11.0%, acute and chronic endometritis 3.3-27.6% of cows) (I'ymunckas, E.1O., et al. 2017).

The objective of the present investigation was to study the effect of birth season, age of the cows,
time of first insemination, intervals between inseminations and diseases on fertilization, conception,
pregnancy and days open in various cows. Moreover, the current study aimed to evaluate the effective-
ness of the drugs «Hysterosan-MK» and «Fertilifil K» in treatment of endometritis.
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MATERIALS AND METHODS

The data of 730 Belarusian black-motley breed cows were used in this investigation. Those cows
were kept free in farms in the Mozyr District, Gomel Region, Republic of Belarus.

Various reproductive traits and parameters including: periods from calving to first and successful
insemination (and for unfertilized animals from calving to last insemination or elimination), number of
inseminations per pregnancy, the intervals between inseminations, fertilization after the first inseminati-
on were calculated. The selection of those parameters was determined taking into account the age of the
animals, the calving season, and the state of animals’ health.

The disease of the metritis complex or endometritis, was diagnosed by external examination of the
genitalia (presence of purulent discharge) and rectal palpation, where the uterus is enlarged, lowered
into the abdominal cavity, and it didn’t contract well. The treatment of endometritis of various etiologies
in the postpartum period was done using the drug «Hysterosan-MK». Repeatedly inseminated cows,
with the syndrome of «multiple sexual activity», were inseminated with the drug «Fertilifil K».

Both drugs were developed by two groups of scientists at the Department of Biotechnology and Vete-
rinary Medicine within the Educational institution «Belarusian State Agricultural Academy» in the com-
position of Medvedev G.F., Dolin N.I., Gavrichenko N.I., Belyavsky V.N. and Boreyko E.S. for the first
drug, and Medvedev G.F., Gavrichenko N.I., Kukhtin O.N., and Huminskaya E.Yu., for the second drug
respectively, and were produced by the production unitary «Mogilev Enterprise of Veterinary Medicines».

The drug «Hysterosan-MK» was dissolved in 50 ml of distilled water and administered intrauterine every
4-5 days. For a complete recovery were required 2-3 infusions (in complex cases, 4-5 infusions are needed).

Repeatedly inseminated cows (with the syndrome of repeat breeding syndrome) were inseminated
with the drug «Fertilifil K». The drug was administered as a solution (mixture into 20 ml of distilled
water), into the uterus of the cow before insemination, using a pipette. The animal was inseminated not
earlier than 15 minutes after drug’s administration. If it was necessary to repeat insemination during the
cow’s sexual activity, then the drug was used only before the first insemination.

Biochemical blood tests of cows were investigated in LU «Mozyr District Veterinary Station». Zo-
otechnical analysis of feed was carried out in the Research Institute of Applied Veterinary Medicine
and Biotechnology of UO «Vitebsk order «Badge of Honor «State Academy of Veterinary Medicine».
Blood was analyzed from animals in different physiological states: milk cows of the main herd, dry
cows, freshly calved heifers and heifers of breeding age. It was studied the content of carotene, calcium,
phosphorus, reserve alkalinity, total protein, glucose. In the feed included in the ration were determined,
the content of feed units, metabolic energy, digestible and crude protein, dry matter, crude fat, fiber,
carotene, macro, and micronutrients.

The economic damage from barrenness was determined by the formula: (Mutiokos, A.C. et al, 1988).

Lb=KxDbxPxPPxn

where, Lb - is the sum of the losses from barrenness, USD.;

K - constant coefficient of 3.29;

Db - days of barrenness are determined by calculating 85 days from the actual duration of the service period,

P - productivity of cows, thousand kg of milk; n - number of cows;

PP - purchase price of 1 kg of milk of basic fat content of the region, USD.

The obtained data were processed using the «Statistics» program.

RESULTS AND DISCUSSIONS

In the analyzed farms, calvings are unevenly distributed by the seasons of the year. The peak of cal-
vings occurs in the summer (30.1%) and autumn (26.7%) seasons. Such distribution of calving during
the year cannot ensure high milk production rates (Table 1).

Fertilization after the first insemination in the autumn period was 61.6%. However, in the winter, spring
and summer periods, this indicator was lower than the standard of 55% by 28%, 32%, and 30%, respectively.
Low fertilization rate induced an increase in the number of inseminations in these periods and the lower is the
fertilization rate (in the spring — 23%), the higher was the number of inseminations, 2.240.1 times.
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Table 1. Reproductive performance of cows depending on the calving season
Winter Spring Summer Autumn
Reproductive parameters n =165 (22.6%) | n= 150 (20.5%) | n =220 (30.1%) | n= 195 (26.7%)

X +m X +m X +m X +m
Periods from calving (days) to Istin-| 7,5 5 44.1£1.6 51.541.5 51315
semination
Fertilization 104.1£7.5 112.4+6.4 87.0+£3.3 79.6£5.2
Number of inseminations 1.7+0.1 2.2+0.1 1.7+0.6 1.5+0.06
Conception rate, % 22.4 22.6 35.9 61.6
Number of eliminated cows, heads 27 23 25 15
Number of cows with diseases, heads. 38 50 41 24

Carrying out the first insemination without taking into account sexual cycles led to low fertilization
rate and an increase in the number of inseminations, which in turn increased the service period. This
indicator exceeded the standard (which is 85 days), 1.2 times in winter, and 1.3 times in spring. The
service period was approaching in the summer to the standard indicator - 87.0£3.3 days, but in autumn,
it was lower than the standard-79.6+5.2 days.

The percentage of sick animals after spring calving was 33.3%, after winter calving — 23.0%, after
summer — 18.6%, and after autumn — 12.3%. These data indicate that in all seasons the incidence of
sickness at cows was high.

Table 2. Reproductive performance of cows depending on age

2 - 3 years 4 - 6 years
Reproductive parameters n= 83 n= 647
X+m, X+m,

Periods from calving (days) to 1st insemination 50.1+2 49+ 1
Fertilization 91.748.1 90.2+2.7
Number of inseminations, times 1.8£0.1 2+0.04
Conception rate, % 59 37.4
Number of eliminated cows, heads. 0 91
Number of cows with diseases, heads. 11 113

In this study, most cows were 4-6 years old (88.6%) while animals of 7 years and older were absent
(Table 2). Regardless of age, the first insemination was carried out 49-50 days after calving and the ser-
vice period corresponded to physiological norms-90.2-91.7 days. However, at the same service period,
in more adult animals, the number of inseminations for fertilization increased - 2+0,04 times. The fertili-
zation in young animals was 59%, which is a satisfactory indicator. Fertilization decreases with age and
in 4-6 years it is lower than the standard indicator of 55% by 17.6%. This is due to a higher incidence of
diseases-17.4%. Young cows were not culled, but for cows with age, the cull was 14.1%.

The reproductive performance of cows is largely determined by the time of the first insemination
after calving. Fertilization and service period depend on it (Table 3).

Table 3. Reproductive performance of cows depending on the time of the first insemination

up to 54 days between 55 - 74 over 75 days
Reproductive parameters n=262 (35%) days n=115 (1 57%) n=353 (483%)
X +m_ X +m_ X +m,
Periods from calving (days) to Ist insemination  |41.5+0.4 62+0.4 94.3+£5.2
Periods from calving (days) to fertilization 32.4+1.2 63.8+0.5 141+3.4
Number of inseminations, times 0.8+0.02 1.3+0.04 2.7+0.05
Conception rate, % 73.3 65.2 7.1
Number of eliminated cows, heads. 66 (25.1%) 5 (4.3%) 20 (5.6%)
Number of cows with diseases, heads. 71 (27%) 8 (6.9%) 76 (21.5%)
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Due to the intensive use of animals and unbalanced feeding in the first months after calving, insemi-
nation of animals in the first and even in the second sexual activity is rarely effective. This is due to the
lack of energy for the development of follicles and good oocytes quality. The first insemination in most
cows 0f 48.3% in the analyzed group was carried out too late, meaning after 94.3+£5.2 days. The interval
before the first insemination didn’t exceed 45 days in 35% of animals, and only 15.7% of animals were
inseminated in the optimal period - 55-74 days.

Respectively, in animals inseminated in the period up to 45 days and in the period between 55-74
days, the service period didn’t exceed the standard of 85 days, and in animals inseminated for the first
time in the period of 75 days or more, the service period exceeded the standard indicator by 56 days.
Fertilization rates and the number of inseminations also depended on the time of the first insemination.
Thus, the highest fertilization rate of 73.3% and the lowest number of inseminations was typical for ani-
mals inseminated for the first time in the period up to 45 days, and the lowest fertilization rate of 7.1%
and the highest number of inseminations of 2.7+0.05 times, corresponded to the late first insemination
of 75 days or more. Cows inseminated for the first time in optimal terms had a fertilization rate of 65.2%
and the number of inseminations of 1.3+0.04 times. The largest number of dropped out, and cows with
diseases of 25.1% and 27%, respectively, are typical for the group of animals inseminated in early terms.
The lowest number of eliminated animals, as well as with diseases, is typical for the group of animals
inseminated for the first time in the optimal time with 4.3% and 6.9%, respectively.

Based on the above and taking into account the high incidence of diseases, the need for full recovery
and the economic side, it is recommended to carry out the first insemination in the period of 55-74 days
(Salisbury & Van Demark 1966).

Table 4. Distribution of the service period by duration depending on the time of the first insemination

Period from calving to first insemination
Service period in cows up to 54 days between 55-74 days over 75 days
n % n % n %
up to 85 days 312 70.9 104 46.4 16 24.2
between 86 - 120 days 48 10.9 36 16.1 21 31.8
over 121 days 80 18.1 84 37.5 29 43.9
HUtoro 440 100 224 100 66 100

At the 1st insemination in the period up to 54 days in 70.9% of animals the service period was 85
days or less, and in 18.1% of animals it was 121 days or more. In 46.4% of animals inseminated in op-
timal terms between 55-74 days the service period was 85 days or less. When the 1st insemination was
delayed to 75 days or more, 31.8% of animals had a service period of 86-120 days, and 43.9% of animals
had a service period of 121 days or more (Table 4). Consequently, the delay of the first insemination after
calving for various reasons leads to an increase in the duration of the service period. The long duration
of the service period can also be associated with long intervals between infertility and re-insemination.
In the analyzed farms, the duration of such intervals is too long (Table 5).

Table 5. Frequency of intervals of different lengths between inseminations

Intervals Standard Actual frequency of inter-
between interval vals for the entire observa-| Winter Spring Summer | Autumn
insemination, days | frequency, % tion period, %

2-17 up to 13 17.1 1.7 - 1.7 1.7
18 - 24 >53 25 42 23.8 19 14.3
25-35 up to 15 25 31.1 14.9 25.7 28.4
36-48 up to 10 25 40.2 14 31 15
over 49 up to 10 24.8 27.2 16.2 24.3 31

Table 5 showed that 17.1% of cows were inseminated in the interval from 2-17 days after calving, at an establi-
shed rate of 13%, which is associated with the use of hormonal drugs (prostaglandins) in the treatment of healthy
animals. Normal intervals between inseminations from 18-24 days are only 25%, at a rate of 53% or more. Em-
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bryonic mortality in the herd was 25% with the interval between inseminations of 25-35 days. This may be due to
disturbance of the hormonal status of animals as a result of metabolic disorders, i.e. with insufficient energy for the
full functioning of the ovaries (CL). Double intervals of 36-48 days are 2 times more than the established norm of
25% against 10%. This indicates errors in the detection of sexual activity or its skips.

On analyzing the distribution of intervals between inseminations depending on the season of the first insemina-
tion, it was found that the lowest percentage (14.3%) of normal intervals was in autumn. The percentage of doubled
intervals is significantly higher in winter and summer with 40.2% and 31% respectively. It can be, in our opinion, due
to misses of current sexual activity, and disturbance of sexual cyclicality because of unbalanced feeding. The frequen-
cy of intervals of 49 days or more in all seasons of the year was high and exceeded 2-3 times the standard figure.

Table 6 elaborates the frequency of different intervals between inseminations in animals depending
on the presence or absence of obstetric and gynecological diseases.

Table 6. Frequency of intervals of different length between inseminations taking into account diseases

. L Healthy cows Sick cows
Intervals between insemination, days 5 5
n % n %0

2-17 305 52.4 86 58.1

18 - 24 54 9.3 7 4.7

25-35 45 7.7 5 3.4

36 - 48 60 10.3 6 4.05

over 49 118 20.3 44 29.7

IN TOTAL 582 100 148 100

Respectively, in animals inseminated in the period up to 45 days and in the period between 55-74
days, the service period did not exceed the standard of 85 days, and in animals inseminated for the first
time in the period of 75 days or more, the service period exceeded the standard indicator by 56 days. The
fertilization rates and the number of inseminations also depended on the time of the first insemination.
Thus, the highest fertilization rate of 73.3% and the lowest number of inseminations was typical for ani-
mals inseminated for the first time in the period up to 45 days, and the lowest fertilization rate of 7.1%
and the highest number of inseminations of 2.7+0.05 times, corresponded to the late first insemination
of 75 days or more. Cows inseminated for the first time in optimal terms had a fertilization rate of 65.2%
and the number of inseminations of 1.3+0.04 times. The largest number of dropped out, and cows with
diseases of 25.1% and 27%, respectively, are typical for the group of animals inseminated in early terms.
The lowest number of eliminated animals, as well as with diseases, is typical for the group of animals
inseminated for the first time in the optimal time with 4.3% and 6.9%, respectively.

Analyzing the frequency of different intervals between insemination in healthy and sick animals, we
can see that all of them have a very low frequency of normal intervals of 9.3% and 4.7%, respectively.
The intervals mainly with the duration of 2-17 days prevailed, and most of them (58.1%) were sick
animals. We associate this with the treatment scheme, in which a prerequisite is the introduction of pros-
taglandins, after which the animals come in estrus and are fertilized despite of any diseases. In healthy
animals, a large number of small intervals are associated as well with the use of prostaglandins, but due
to the fact that cows didn’t come in estrus. Also, a large number of intervals of 49 or more days have
20.3% in healthy animals, and 29.7% in sick cows. The cause of that may be due to previous diseases
whether nutritional or infectious and lack of sexual activity.

Most of the cows in the analyzed group didn’t have obstetric and gynecological diseases. Their
period before the first insemination was of 51.7+0.7 days, and before fruitful insemination composed
88.8+2.2 days. The number of inseminations did not exceed the standard indicator 2 and amounted to
1.8+0.04, and fertilization was 48.1% (Table 7).

In animals with diseases, the number of inseminations for fertilization increased and amounted to
3.2+0.2 times. The service period increased to 181.9+10.9 days. In our opinion, this is due to a violation
in the detection of cows in the sexual activity, as well as the lack of obvious signs of animals sexual
activity (silent sexual activity), and metabolic disorders due to the lack of a balanced feed. The increase
in the period before the first insemination, and therefore, low fertilization of 14% in sick animals, is also
possibly associated with metabolic disorders.
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Table 7. Reproductive performance of healthy and sick animals

. Healthy With diseases
Reproductive parameters n=58) n=57
X +m X +m
Periods from calving (days) to 1st insemination 51.7+0.7 56.54+2.8
fertilization 88.8+2.2 181.9+10.9
Number of inseminations, times 1.8+0.04 3.2+0.2
Conception rate, % 48.1 14

The organization of normalized, balanced, full and rational feeding is the main factor determining the

health and productivity of animals, feed payment and profitability of animal husbandry. Per day, cows are
fed, in the form of single feed, 3.0 kg of hay (8.0%), 1.3 kg of rapeseed cake (3.4%), 25 kg of silage (67.0%)
and 0.25 kg of mixed fodder per liter of milk (13.4%). The chemical composition of feed is given in table 8.

Table 8. Chemical composition of feed

. . . Crushed Rapeseed Concentrate

Determined analysis Corn, silage corn cake foed Hay
Feed Unit 0.16 0.69 1.01 1.1 0.48
Exchange energy in MJ 1.73 6.4 12.89 11.1 7.09
dry substance in g 0.172 0.685 0.93 0.886 0.854
crude protein in g 18.41 90.81 309.4 156 122.26
crude fatin g 6.47 29.6 150.15 75.7 18.76
crude fiber in g 38.21 19.29 111.93 36.7 296.79
crude ashin g 5.99 13.5 - - 55.72
carotene in mg 14 0 - - 19
calcium in g 0.91 2.3 6.1 6.2 5.88
phosphorus in g 0.54 0.67 10.4 9.6 2.8
mangan in mg 5.56 3.69 - 61.1 48.71
cobalt in mg 0.005 0.01 - 1.2 0.141
cupru in mg 0.603 0.395 - 9.4 5.907
zinc in mg 3.45 10.83 - 68.1 29.71

The following feed samples were selected for the chemical study: hay of mixed grass, rapeseed cake, corn
silage, concentrate feed. We obtained the following results according to a comprehensive assessment of the
samples of corn silage, which is correlated to the non-class quality, and mixed hay received the second class
of quality. The daily ration of feeding was made on the basis of the feed chemical composition (Table 9).

The ration was not balanced for the dairy herd in the farms in most nutrients. Excess of crude protein
was 3.5%, of crude fat was 85% and phosphorus was18.6%. The admissible deviations were +5% for EFU
and +10% for other indicators. Also, it was found the insufficient content of fiber, which leads to disruption
of scar digestion in the animal. The calcium-phosphorus ratio was 1.0, whereas at normal it is 1.44. This
means that on 1 g of phosphorus in this ration can be optimally absorbed 1.44 g of calcium. It turns out that
0.44 g of calcium per 1 g of phosphorus in this case, may not be absorbed. To bring the calcium-phosphorus
ratio to the optimal level in this ration, it is necessary to exclude partially feeds rich in calcium or introduce
phosphorus supplements. This ration will not provide the planned productivity and can be used only after
the elimination of all shortcomings. The concentration of Energy Feed Units in 1 kg of dry matter corres-
ponds to 96.9% satisfaction. Satisfaction with Energy Feed Units in milk yield is 10.8%.

A biochemical study of animal blood was carried out in order to determine the degree of metabolic
disorders, (Table 10).

The content of carotene and total glucose in blood of cows were below normal. Carotene is vital for
normal growth and reproduction, as well as to increase the body’s resistance to pathogens of various
diseases. It enters the body of herbivores exclusively with plant feeds, since the animal body cannot
synthesize it independently. It has antioxidant properties, provides cellular protection; affects the viabi-
lity and fertilization of the ovule. Carotene affects the readiness of the endometrial mucosa for embryo
implantation, reducing embryonic mortality; it is necessary for the growth and development of the fetus
during the intrauterine period and during the neonatal period (Imutpuesa, T.O. 2012).
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Table 9. Daily ration of cows feeding

. Corn, Crushed Rape- | Concent Hay, +to %
Determined norm | silage, corn, ke seed rate ke Total norm sa'tlsfa
analysis kg ’ cake, kg | feed, kg ctions
25 3 1.3 5 3 37.3

Energy Feed Unit 16,8 |4 2.1 1.3 5.5 14 143 -2.4 852
Exchange energy in MJ 168 [43.2 19.2 16.7 55.5 21.2 |1559 |-12.0 |92.8
dry substance in kg 15,7 |4.3 2.1 1.2 4.4 2.6 |14.6 -1.1 93.1
crude protein in g 2200 [460.2 2724 402.2 780 366.72281.6 [81.6 |103.7
crude fiber in g 3790 |955.2 |57.8 145.5 183.5 890.3 [2232.5 |1557.5|58.9
crude fatin g 475 161.7 |88.8 195.2 378.5 56.3 |880.5 [405.5 |185.3
calcium in g 100 |[22.7 6.9 7.9 31 17.6 |86.2 -13.7 86.2
phosforus in g 72 13.5 2.0 13.5 48 84 854 |134 118.6
caroten in mg 640 |350 0 0 0 57 407 -233 63.5
mangan in mg 850 [139 11.01 0 305.5 146.1 |601.7 |-248.3 [70.7
cobalt in mg 10 0.1 0.0 0 6 04 6.5 -3.4 65.7
cupru in mg 131 |15.1 1.2 0 47 17.7 [80.9 |-50.0 |61.8
zinc in mg 850 |86.2 32.5 0 340.5 89.1 |548.3 |-301.6 |64.5
Concentration of EFU in 1 kg
of dry subst ance 1.01 0.9 -0.03 1969
antent of EFU in the yield of 6.6 0.7 53 108
milk

The concentration of calcium and phosphorus in the blood were at the lower limit of normal. It is
established that the concentration of Ca in milk does not decrease even with severe deficiency. In the
subclinical form of Ca deficiency during calving is observed weak muscle contraction, which slows
down the calving process, involution of the uterus and leads to metritis in cows. Ovulation is delayed in
such animals and fertilization decreases.

Table 10. Indicators of blood biochemical analysis of cows

Biochemical parameters Test blood Norm
Carotene, mmol /1 0.007+0.00006 0.009-0.02
Calcium, mmol / 1 2.64+0.06 2.5-3.1
Phosphorus, mmol / | 1.48+0.03 0.3-1.9
R.A., CO2 volume percentage 51.04+0.53 50-60
total protein, g /1 76.5+1.1 72-90
Glucose, mmol /1 1.6+0.08 2.22-4.4

Phosphorus improves the metabolic functions of the rumen, namely, increases the degree of the fiber
splitting and the use of nitrogenous substances by rumen microbes. The Ca/P ratio should be during
lactation1.5-2:1. In the ration of analyzed cows, it is 1:1.

The reserve alkalinity is a value expressing the amount of carbon dioxide contained in the blood in
the form of bicarbonates. The decrease of reserve alkalinity in the blood of animals 51,04+0,53 about %
CO, testifies the shift of acid-alkaline balance towards acidosis.

The blood glucose content of cows was very low 1.6+0.08 mmol / I, indicating a deficiency of glyco-
genic starch in the used feed. With an insufficient supply of cells with glucose are forming ketone bodies,
and their increase is a means of limiting the mobilization of fat that prevents deep metabolic disorders.

The total protein content is 76.5+1.1 g/ 1. It is impossible to estimate the level of protein nutrition of
cows by the concentration of total protein in the blood, because this indicator depends on many factors
(Topronoga, T. XK. et al, 2017).

The obtained results of biochemical blood analysis confirmed unbalance ration and indicated re-
productive disturbance of cows: presence of endometritis, embryonic mortality, the presence of many
numbers of cow’s sexual activity, and the lack of fertilization.
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In the treatment of clinical endometritis, before the introduction of the drug «Hysterosan-MK», was
removed inflammatory exudate by careful massage of the uterus through the rectum. After the release of
the uterus from the exudate, one dose of the prepared solution of the drug (50 ml) was inserted into the
body of the uterus so that the solution was distributed in both horns.

While preserving signs of inflammation, the administration of the drug was repeated every 48-72
hours, depending on the severity of the disease until complete recovery. Side effects, complications, and
allergic reactions were not observed when using the drug. Milk from cows that used the drug was used
a day after administration.

A total of 51 cows were treated. The drug was dissolved in 50 ml of distilled water and administered
intrauterine every 4-5 days. For full recovery were needed 2-3 introduction but in complex cases were
needed 4-5 introduction of it. As a result, the period before the first insemination was reduced, which
was 54.7 days, the service period was 92.248.4 days, and fertilization after the first insemination was
43.1% (Table 11). After treatment of cows with the drug «Hysterosan-MK» decreased the number of
inseminations to 1.8+0.1 times.

Table 11. Reproductive parameters at cows in the treatment with the drug «Hysterosan-MK»

Reproductive parameters «Hysterosan-MK»
Number of cows 51
Culled cows 0
Service period, days 92.2+8.4
Periods from calving to 1st insemination, on average days 54.7+£3.5
Number of inseminations, times 1.8+0.1
Fertilization rates ,% 43.1

Many times inseminated cows with the syndrome of repeated sexual activity, were inseminated with
medicine «Fertilifil-K». When sexual activity was repeated after a second or more infertile insemination
and were detected signs indicating subclinical endometritis, the drug was dissolved in water for injection
heated to 40- 45°C, at the rate of 20 ml per 1 dose of the drug, and with the help of a pipette was introduced
into the uterus of a cow before insemination. The animal was inseminated not earlier than 15-60 minutes
after administration of the drug. The solution was introduced into the uterus before the first insemination
during sexual activity. The insemination with the solution «Fertilifil-K» started after two or three previous
fruitless insemination. Fertilization after the third insemination became 95.4% (Table 12).

Table 12. Reproductive parameters of the herd during the insemination with the solution «Fertilifil-K»

Reproductive parameters «Fertilifil-K»
Number of cows 66
Culled cows 0
Service period, days 164.3+7.4

Periods from calving to 1st insemination, on average days 49.9+1.5
Number of inseminations, times 3.4+0.1
Fertilization rates ,% 95.4 %

In total, 66 cows were inseminated with «Fertilifil-K», and the average number of inseminations was 3.4 times.
The fertilization became 95.4% after several therapeutic measures and insemination with the solution «Fertilifil-K».

Infertility losses are enormous (Murtokos, A.C. et al, 1988), direct losses from infertility can be
attributed to: the death of calves, reduced milk production, culling of milk in the process of treatment
of cows, the cost of treatment (the cost of drugs, payment of a specialist), and the cost of animals care
while indirect losses include: an increase in the number of inseminations, an increase in the number of
diseases, culling of adult cows, a decrease in reproductive capacity.

Culling of cows due to infertility is inferior in scale only to culling due to low milk productivity.
Among heifers culled at the age of 16-24 months, only 2/3 of those animals show low reproductive
performance.
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The calculation of the damage from barrenness on animals calving in different periods of the year,
with different diseases and depending on the time of the first insemination, is presented below. The
economic damage for cows with a service period of more than 85 days amounted to: calving in winter
(165 cows) - 30254, 5 US dollars (per animal-183 US dollars.); calving in spring (150 cows) - 53856,
2 US dollars (per animal-359 US dollars). The total amount of damage from barrenness for all animals
included in the analysis constituted 84110, 4 US dollars.

In the analyzed group there were 57 animals with various diseases; the service period, which ave-
raged 181.9 days. Economic damage from barrenness amounted to-52859, 7 US dollars or 927,3 US
dollars per 1 head.

Economic damage from the barrenness depending on the timing of the first insemination constituted
for 353 cows which were inseminated in the period of 75 days and above -189773,6 US dollars (per
animal damage is an average of 537,6 US dollars).

Thus, the main economic damage in the economy is attributed to too late (75 days or more days)
insemination after calving and high incidence of obstetric and gynecological diseases.

CONCLUSIONS

There was insignificant difference in our studies among the parameters of cow’s reproductive per-
formance and the season of the year, as well as age. Only 15.7% of the cows were inseminated in the
optimal period-55-74 days, with a standard service period. In 48.3% of cows, the first insemination was
carried out too late, and it was after 94.3+5.2 days. The service period of these cows exceeded the stan-
dard norm by 56 days. They were characterized by highest number of inseminations (2.7+0.05 times)
accompanied with the lowest fertilization rate (7.1%). The cows inseminated for the first time in optimal
terms had a fertilization rate of 65.2% and the number of inseminations of 1.3+0.04 times.

Our studies showed that normal intervals among inseminations were only 25%. Herd embryonic
mortality was about 25%. Double intervals between inseminations are 25%. In healthy cows (animals
without obstetric and gynecological diseases), the fertility % was 48.1 in comparison with 14% in those
diseased ones. Most of the animals with about 79.7% did not have obstetric and gynecological diseases.
For them, the period before the first insemination was 51.7+0.7 days, and before fruitful insemination,
it became 88.8+2.2 days. The number of inseminations did not exceed the standard indicator of two and
amounted to 1.8+0.04 times, and with the fertilization of 48.1%. In animals with diseases, the number of
inseminations for fertilization increased and amounted to 3.2+0.2 times, and the service period increased
to 181.9+ 10.9 days, with the fertilization of 14%.

An extension in the period before the first insemination, followed by low fertilization rate was observed
in those investigated cows. That extension may be referred to metabolic disorders and unbalanced ration.

Treatment of endometritis of various etiologies was conducted by the drug «Hysterosan-MK». As a
result of its use, the period before the first insemination decreased by 2 days (amounted to 54.7 days),
and the number of inseminations decreased 1.4 times. The service period became 92.2+8.4 days, so it
decreased 2 times. Fertilization after the first insemination became 43.1% and it increased 3 times.

After a number of therapeutic measures and insemination with the drug «Fertilifil K» fertilization
was 95.4%, and the average number of inseminations constituted 3.4 times.

The total amount of damage from the cow barrenness on the analyzed animals was 326743.7 US
dollars. The loss constituted 450.6 US dollars per cow. It is established that each cow with diseases and
even after qualified treatment brings damage of 927, 3 US dollars. Late insemination, after 75 days or
more, brings 58.1 % damage.

REFERENCES

1. TABPUYEHKO, H.1., MEJIBEJIEB, I'.®., KYXTUHA, O.H., T'YMHWHCKA, E.1O. (2013). PazpaboTka
U TIpUMEHEHHE NPOTHBOMHMKPOOHOrO IpernapaTa KOpOBaM C CHHIPOMOM IIOBTOPEHMS IIOJIOBOM OXOTHI
[Development and use of an antimicrobial agent in cows with reproductive syndrome]. In: AkryansHbIe
po0IeMBbl BETEpHHAPHOIO aKyIIEPCTBA M PENPOIYKINH )KUBOTHBIX. Marepualisl MeXIyHapOJHOH HaydHO-
MPAKTHYECKON KOH(EPEHIIHH, TIOCBAIIEHHOHN 75-IeTHIO CO THS POXKICHHS U S0-JIETHIO HAYIHO-TIPAKTHYECKON
JeITeIIbHOCTH JIOKTOpa BeTepHHAPHBIX HayK, npodeccopa I'. ®@. Mexnsenesa. ['opku, BICXA, c. 451-458.



Elena HUMINSKAYA, Tatsiana LUPALAVA, Khairi El BATTAWY, Vitalii PETCU, Mikalai LOBAN. Reproductive performance of Belarusian... (139-148)

148 Stiinta agricola, nr. 2 (2020)

2. TOPIOHOBA, T.K. IIYTOBA, M.B., COCHHUHA, JLII. (2017) buoxuMuyeckuié coCTaB KpOBU
BBICOKOTIPOAYKTHBHBIX KOPOB 10 (azam sakraunu [Blood biochemical composition of highly productive cows
in lactation phases]. In: Mosno4yHoxo3siicTBeHHbIN BecTHUK, Ne 3 (27), ¢. 47-52.

3. TYMUHCKAZ, E.1O., JIVIIOJIOBA, T.A. (2017). Bocupon3sBoaurensHas CliocOOHOCTh KOPOB M PE3YJIbTaThI
NpUMEHEeHHUs1 JieKapcTBeHHbIX cpenctB «lucrepocan-MK» u «®eprumudun K» B ycnoBusix PCVII
«OkcnepumeHTaibHas 6asza «Kpunnunasy» [Reproductive ability of cows and the results of the use of the «Hys-
terosan-MK» and «Fertilifil K» medicines under the conditions of RSUE Krinichnaya Experimental Base]. In:
Becnik Masbipckara J3sipyxayHara negarariynara yaisepeirara ims LI1. lamsikina, Nel, c. 25-32.

4. IMUTPUEBA, T.O. (2012) IIpodunakruka akylIepCKOH NaToOJOIUU Y BBICOKONPOIYKTHBHBIX KOPOB B
CYXOCTOMHBIH TepUO CHHTETHYECKUM [-kapoTuHOM [Prevention of obstetric pathology in highly productive
cows in the dry period with synthetic f —carotene]: aBToped. muc. kann. BerepuHap. Hayk: 06.02.06. CaHkT-
[erepOypr roc. akaj. BerepuHap. MeauUuHbL. 20 c.

5. MUTIOKOB, A.C., 3CKEJIEBA, A.C. (1988). Dxonomuueckuii yiiepd ot 6ecmioaus kopos [The economic
loss caused by the barrenness of cows]. In: 3ootexuus, Ne 5, ¢. 54-55.

6. COJICBEPH, IV, BAH-IEMAPK, H.JI. (1966) Teopus u npakThka MCKyCCTBEHHOI'O OCEMEHEHHs KOPOB
B CHIA [Theory and practice of artificial insemination of cows in the USA] : MmoHorp. nep. ¢ auni. O. A.
bepesnerotii ; mog pea. u ¢ npeauci. B. K. MunoBanoBa. Mocksa: Kosoc. 528 c.

7. FENTAYE, K., & WUBSHET, W. (2018). Assessment of the problems associated with artificial insemination
practices in Essera Woreda, Dawuro zone, Southern Ethiopia. In: International Journal of Livestock Produc-
tion, vol. 9(2), pp. 24-28.

INFORMATION ABOUT AUTHORS

HUMINSKAYA Elena " https://orcid.org/0000-0001-6522-6228

Doctor of Agricultural Sciences, associate professor, Research coordinator of the group on breeding and selec-
tion of beef cattle, Republican Unitary Enterprise «The Scientific and Practical Center of the National Academy of
Sciences of Belarus on animal husbandry», Republic of Belarus

E-mail: elena. huminskaya@yandex.ru

LUPALAVA Tatsiana " https://orcid.org/0000-0003-4604-9267

Doctor of Agricultural Sciences, associate professor, Department of Biology and Ecology, Faculty of Technol-
ogy and Biology, Mozyr State Pedagogical University named after I.P. Shamyakin, Republic of Belarus

E-mail: LupolovT@tut.by

Khairi E1 BATTAWY " https://orcid.org/0000-0002-9448-0599

PhD in Animal Reproduction and Artificial insemination, associate professor, National Research Centre, Ani-
mal Reproduction and Artificial Insemination Dept., Cairo, Egypt

E-mail: ekhairi@hotmail.com

PETCU Vitalii * "= https://orcid.org/0000-0003-2405-3548
Master of Agricultural Sciences, scientific secretary, Public Institution “The Scientific and Practical Institute of
Biotechnologies in Zootechny and Veterinary Medicine”, Maximovca, Republic of Moldova

Mikalai LOBAN]

Doctor of Agricultural Sciences, associate researcher, Head of the Pig Breeding Laboratory, Republican Uni-
tary Enterprise «The Scientific and Practical Center of the National Academy of Sciences of Belarus on animal
husbandry», Republic of Belarus

*Corresponding author: petcuvitalii@yahoo.com

Received: 28.08.2020
Accepted: 12.10.2020


https://orcid.org/0000-0001-6522-6228
mailto:elena.huminskaya@yandex.ru
https://orcid.org/0000-0003-4604-9267
mailto:LupolovT@tut.by
https://orcid.org/0000-0002-9448-0599
mailto:ekhairi@hotmail.com
https://orcid.org/0000-0003-4604-9267
mailto:petcuvitalii@yahoo.com

Stiinta agricola, nr. 2 (2020) (149-153) 149

DOI: 10.5281/zenodo.4321607
UDC: 636.085.1

APPLICATION OF FT-NIR SPECTROSCOPY FOR EVALUATION
OF FEEDS DIGESTIBILITY BY ANALYSIS OF
FECES CHEMICAL COMPOSITION

Semyon BIBIKOV;, Sergii SHAPOVALOYV, Elena KORNILOVA

Abstract. In this study, we demonstrated the possibility of rapid and non-destructive quantification of crude
protein, fat, fiber and moisture content in pigs’ feces by Fourier transform near-infrared (FT-NIR) spectroscopy.
The predictions of developed partial least-squares (PLS) regression calibration models do not exceed the error
of used arbitrary method. The FT-NIR models demonstrate satisfactory correlation coefficients (R* >0.81) and
residual predictive deviation (RPD) values from 2.3 to 7.5, depending on measured parameter. Obtained results
indicate the possibility of use FT-NIR spectroscopy as a simple tool for monitoring feed’s digestibility and allow-
ing applying timely corrections to diets.

Key words: Pigs; Feces; Feed digestibility; Infrared spectroscopy.

INTRODUCTION

Over past decades, the question of measuring the nutritional value of feed for farm animals and po-
ultry receives more and more attention among nutritionists (Han, S. et al. 2015; Shurson, G. C. 2015;
Blair R. 2017; Bourgon, S. et al. 2018). At the same time, the widespread use of computing and the
development of multidimensional statistical procedures in the field of chemometrics led to the wides-
pread use of infrared spectroscopy (FT-NIR). This technique became a good alternative to traditional
analytical methods for determining the nutritional value of feed (Danezis, G.P. et al. 2016; Danezis, G.P.
et al. 2016; Ingle, P.D. et al. 2016).

The decision in time on the adjustment of farm animals’ diet improves the overall profitability of
production. Numerous studies showed the applicability of FT-NIR to analyze not only raw materials for
feed production, but also the products of nutrient digestion/fermentation (Stuth, J. A. et al. 2003; Altha-
us, B. G. 2013; Fredin, S. et al. 2014; Tolleson, D. et al. 2014; Pierre-Olivier, J. et al. 2015). In other
words, the method of infrared spectroscopy makes it possible to control the quality of feeding animals
through the analysis of their feces.

In early 1990s, the research group of Stuth J. W. (1992) used the infrared spectroscopy for assessing
the quality of feeding cattle on grazing by analysis of animals’ feces. The measured parameters included
the content of crude protein and organic matter. The obtained IR spectra were used for the development
of a predictive equation by stepwise regression. Standard calibration error (SEC) and standard error of
validation (SEV) for organic matter were 1.66 and 1.65 respectively, although they did not exceed the
laboratory standard error (SEL) of 1.68. SEC and SEV parameters for crude protein were 0.89 and 0.93,
respectively, compared with 0.44 SEL. In a later work (Leite, E.R., Stuth, J.W. 1994), the same author
conducted a similar study, choosing goats as a model animal.

L. J. Jancewicz et al. in 2016 presented a more complete chemometric model based on investiga-
tion of cattle feces, allowing spectroscopic determination of dry and organic matter, starch, nitrogen,
neutral detergent fiber (NDF), acidic -detergent fiber (ADF), acid-detergent lignin (ADL) and fat. The
primary model showed a significant correlation (R>> 0.70) for organic matter, starch, nitrogen, NDF
and ADF, while for ADL it was significantly lower (R? <0.25). The expansion of the calibration spectra
set with new samples made it possible to improve the accuracy of predictions for all components of
feces (R>>0.90; SECV<2.42). The accuracy of prediction of digestibility was high for starch (R>=0.84,
SECV=1.06), moderate for dry and organic matter and crude protein (R2>0.62, SECV<3.63), but poor
for NDF and ADF. (R?<0.33, SECV>7.86). J. R. Johnson in 2017 obtained similar data. K. G. Nirea
in 2018 conducted research on pigs, showing that infrared spectroscopy is a cost-effective method for
determining the digestibility in conditions of intensive animal husbandry.

Thus, infrared spectroscopy is a promising technique for the analysis of animal feces, combining the
simplicity of use and speed of the result. The aim of our research was to develop chemometric models
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for assessing the digestibility of feed, determined on chemical composition of pigs’ feces. The chosen
model parameters included moisture, crude protein, crude fat and crude fiber.

MATERIALS AND METHODS

The studies were conducted on the basis of “Kuznetsovsky Combinat” CJSC and Research and Tes-
ting Center “Cherkizovo” LLC., which are part of “Cherkizovo” PJSC. More than 60 samples of swine
feces from the farm (Fig. 1) were analyzed.

;’?ﬂ

Figure 1. The samples of swine feces Figure 2. The samples of swine feces in a Petri dish

The feces were studied using the following arbitration techniques:
* moisture by drying the sample to constant weight at a temperature of 10342 °C according to GOST
R 54951-2012;
» crude fat by extraction of the sample in the Soxhlet apparatus according to GOST 13496.15-2016;
* Crude protein by the method of determining the total nitrogen according to the Kjeldahl method ac-
cording to GOST 13496.4-93, followed by conversion to protein;
+ crude fiber content by using the method of intermediate filtration according to GOST ISO 6865-2015.
To record the spectra, the FT-NIR spectrometer MPA (Bruker, Germany) was used. The measure-
ments were carried out in the integrating sphere mode, by averaging of 3 recorded spectra in order to eli-
minate the possible heterogeneity of feces composition. Measurement parameters were used as follows:
resolution - 16 cm™'; the wave number range is 12,400 - 3,600 cm™'. All the samples were investigated
“as 1s” without any pretreatment (Fig. 2).
All the measurements were carried out in accordance with the user’s guide of the FT-NIR spectrome-
ter (ASTM E 1655-05-2005). The survey spectra of feces are presented in Figure 3.
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Figure 3. The survey spectra of swine feces in the range 12400 — 3600 cm™’

Calibration model was obtained using OPUS QUANT software. The program implements the Partial
Least Square Regression (PLS) method (Wold, S. et al. 1983), based on a nonlinear repetitive prediction
algorithm for changing least squares. In the Russian-language literature, this method is better known as
the “method of projection on latent structures”.
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The quality of the calibration model obtained was evaluated according to the following criteria:
 the data are within the 95% confidence interval,
» uniform coverage with points (samples) of the entire calibration working range;
+ all points are arbitrarily located near the line y = 0;
* the number of points far from the main body, or the number of “emissions” does not exceed 5%;
* the RMS cross-validation error (RMSECV) or RMS estimation error (RMSEE) must be within the
reproducibility of the standard method.
The calculation of the error is carried out automatically with the subsequent displaying the results.
The calibration model was tested on an independent sample set. Samples for testing were not inclu-
ded in the main set of calibration samples. The values for moisture, crude protein, crude fat and crude
fiber in the test samples were determined by wet chemistry methods. The preparation and analysis of test
samples was carried out similar to samples used for calibration.

RESULTS AND DISCUSSION

In total 60 samples were used to develop the calibration model, based on the spectral data and ones of
“wet” chemistry (Figure 4). The quality of developed chemometric model was additionally tested in terms
of the absence of false positive / negative response during the analysis of random samples (Table 1).

Table 1. Main parameters of the developed calibration model

: [
Component Concentration range, % R? RPD | RMSEP/ RMSEE
min max
Moisture 65.90 84.10 0.98 7.48 0.67/0.61
Crude protein 3.80 10.27 0.90 3.16 0.48/0.44
Crude fat 1.34 3.77 0.82 2.39 0.31/0.28
Crude fiber 3.14 5.71 0.81 2.31 0.42/0.37
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Figure 6. Calibration models of various physicochemical parameters:
a) moisture content, b) crude protein, c) crude fat, d) crude fiber

To test the developed calibration model, 5 feces samples not included in the calibration set were used.
The validation of the obtained model showed satisfactory the results for all parameters (Table 2).

The difference between the values obtained by the arbitrary methods and infrared spectroscopy did
not exceed the reproducibility (R) of the arbitration method.
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Table 2. Comparison of values obtained by chemistry and FT-NIR model

Sample 1 2 3 4 5
Water R 83.40 86.20 87.30 86.70 83.50
Chem 83.00 86.70 87.10 86.50 84.00
A 0.40 0.50 0.20 0.20 0.50

R - - - - -
IR 10.27 6.17 5.14 5.04 7.62
Crudo protein Chem 10.81 5.67 554 551 7.95
A 0.54 0.50 0.40 0.43 033
R 0.69 0.53 0.49 0.52 0.58
IR 3.01 2.99 1.97 239 318
Crude fat Chem 3.43 3.43 1.77 2.02 358
A 0.42 0.44 0.20 037 0.40
R 0.52 0.52 0.47 0.49 0.53
IR 3.40 4.60 5.60 4.90 570
Chem 420 3.70 6.70 5.80 4.80
Crude fiber A 0.80 0.90 1.10 0.90 0.90
R 1.10 1.20 1.20 1.20 1.20

CONCLUSIONS

The obtained results proved that developed calibration model is stable and rigid. Thus, the FT-NIR
technique allows rapid obtaining the data on chemical composition of swine feces. This information can
be used in assessing the digestibility of particular animal feed. The validation of calibration equation by
the independent set of samples demonstrated that errors of prediction are within the limits of the repro-
ducibility of the arbitrary method.

The further expansion of the set of calibration spectra will increase the accuracy of prediction, as well
as provide an opportunity to expand the number of determined physicochemical parameters, such as
acid-detergent fiber (ADF), neutral detergent fiber (NDF), amino acids, starch, total sugars, energy etc.

The obtained results indicate the applicability of use FT-NIR spectroscopy not only for rapid analysis
of swine feces, but also for analysis the physicochemical parameters in feces of other farm animals. This
finding opens wide perspectives for use of FT-NIR technique for determining the quality of organic
fertilizers made from animal feces.
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®PAIMEHTbI PYBLOBOIO BPOXEHUA Y [ONHBIX KOPOB HA
®OHE CKAPMJIMBAHUA PA3HbLIX BUAOB CUJTOCOB

Hzopv IYIIIAPA, Hamanua ®E/JJAK

Abstract. The problem of the quality of ensilaged fodder as the basis of cattle rations in the winter stall period
in market conditions is actual and requires scientific interpretation. The dominant silage culture, corn, is energy-
intensive, and its yield depends on the specific soil and climatic conditions of the Western region of Ukraine, there-
fore it requires adequate replacement with new varieties of cereal and legume crops. Some of such crops are winter
feed barley (Shirokolistny variety) and winter vetch (Lvovyanka variety). The results of a comparative study of
the effect of silage from the given crops in the rations of dairy cows on rumen digestion are presented. The highest
level of enzymatic processes was found in the proventriculus of cows that ate vetch-barley silage. The amylolytic
activity in them was 67.6% higher, and cellulolytic activity was 3.5% higher than in the control group, the ration
of which contained corn silage. The activity of enzymes in the rumen environment of experimental cows affected
the level of synthetic processes in the proventriculus. In particular, the concentration of RNA phosphorus in the
experimental group was higher by 15.5%. The highest level of rumen fermentation in the experimental group of
lactating cows contributed to an increase in their average daily milk yield by 8.6%.

Key words: Lactation cows; Silage; Feed mixture; Vetch; Barley; Rumen digestion.

Pedepar. IIpobnema kauecTBa CHIIOCOBAHHBIX KOPMOB, KaK OCHOBBI PAIlIOHOB KPYyITHOTO POTaToro CKoTa B
3UMHE-CTOMIIOBBIN MEPUOA COACPKAHMS, ONPEACIISIETCS] PAZIOM MOMEHTOB, PELIIEHHE KOTOPBIX B JKECTKHX YCIOBHUSIX
PBIHOYHBIX OTHOIICHHH SBIAETCS aKTyalbHBIM M TpeOyeT HaydyHOW HHTEpHpeTanuu. JJOMUHHpYIOIas CHIOCHAs
KyJIbTypa — KyKypy3a, B CBSI3M C €€ BBICOKOM SHEPro3aTpaTHOCTHIO, a TAKXKE 3aBHCHMOCTBIO YpPOXKaHOCTU OT
crienu(puKY MOYBEHHO-KIMMATHYECKUX YCIOBMH 3amaJHOro pernoHa YKpawHbI, TpeOyeT aJleKBaTHOW 3aMEHBI 3a
CUET HOBBIX COPTOB 3JIAKOBBIX M 0000BBIX KyJIbTyp. OIHUMH N3 TAKUX KyJBTYP SBIISFOTCS O3UMBIA KOPMOBOH SYMEHb
(copt IlupokonucTHeIf) 1 o3uMas BuKa (copT JIbBoBsiHKA). B paboTe mpuBeneHbI pe3yibTaThl CPABHUTEIBHOTO
W3YYCHUS BIMSIHUS CHJIOCOB U3 JAHHBIX KYJIBTYpP B PallHOHAX JIOHHBIX KOPOB HA PyOLIOBOE MUIIIEBAPEHHE. Y CTAHOBIIEH
BBICIIIMI YPOBEHb (DEPMEHTATHBHBIX IIPOIIECCOB B MPEMKENYAKaX KOPOB, YIOTPEOISBIINX BUKO-TIMEHHBIN CHIIOC.
AmmionuTHYecKasi akTHBHOCTD y HUX OpDTa Ha 67,6 %, a nemmono3onuTindeckas — Ha 3,5% BBIIIe, IO CPaBHEHHIO C
KOHTPOJIBHOM TPYMITOH, B COCTAB PallMOHa KOTOPBIX BXOJWII KYKYpY3HbIi CHIIOC. AKTHBHOCTD SH3UMOB B Cpezie pyoua
TIOZIOTIBITHBIX KOPOB CKa3aJlach Ha YPOBHE CHHTETHUYECKHX IPOLIECCOB B IPEDKEIyIKax. B qacTHOCTH, KOHLIEHTparys
¢ochopa PHK B onerTHO# Tpymime Obita BbIe Ha 15,5%. Boicimii ypoBeHb pyOII0BOr0 OpOKEHHS B ONIBITHOM IpyIIe
JTAKTUPYIOIIUX KOPOB CIIOCOOCTBOBAJI TIOBBIIICHUIO CPEAHECYTOUHBIX HAJOEB MOJIOKA y HUX Ha 8,6%.

KuroueBnlie ciioBa: [Joiinsie kopoBsl; Cuitoc; Kopmosas cmech; Buka; Slumens; PyOrioBoe numeBapenue.

BBEJEHUE

[IpoGnema 3¢ppeKTHBHOCTH HCTIONB30BaHUS CHJIOCOBAHHBIX KOPMOB M3 Pa3NUYHBIX BHIOB KOPMO-
BBIX KYJBTYP, B TOM YHCJIE€ U3 TPAAUIIMOHHOH - KYKypy3bl ¥ aJJbTEPHATHBHBIX 3JITAKOBO-0000BBIX cMeceit
B kopmiieanu KPC akTyanpHa, a OTCIOMA TEOPETUIECKU M IIPAKTHIECKH 1enecoodpasna (bormanos, I
0. 2012; I'noeswi, 1. B. 2006; Pynuk, P. 1. 2016). B 3uMHe-CTOWIOBBINA IEPHO COEPIKAHUS OCHOBAHUE
PAIMOHOB TSI KPYITHOTO POTaToro CKOTa COCTABIISIOT CHJIOCHBIE KOpMa, KaueCTBO KOTOPBIX SIBIAETCS
OJTHIM M3 JOMHHHPYIONUX (PaKTOPOB pPeaTU3aIliil FeHEeTHIECKOTO MoTeHIMaa )KuBOTHEIX (Ecaynenko,
H. H. 2017; Kupunrok, P.M. 2017; ITemmmmantiesa, H. A. 2013; Capuenxo, 1O. 1. 2016). Baxkxaoe mecto
B 3TOM aclieKTe (B Ka9eCTBE CHIPhS JIJIsl CHIIOCOBAHMSI) 3aHUMAIOT HOBO-BBIBEJCHHbBIE COPTa KOPMOBBIX
KYJIBTYp ¥ UX pa3IU4YHble KOMOMHAIINN B CTPYKTYPE KOPMOCMECEH.

Cunoc u3 KyKypy3bl XapaKkTepu3yeTcsl BRICOKHM COEP)KaHHUEM YTIIEBOAOB (Kpaxmaja) U HeZoCTaT-
KOM TIPOTENHA W MUHEPAJbHBIX BemecTB. Ha ypokalHOCTh KyKypy3bl MEPHOANYECKH OTPHUIIATEIHHO
BIIHSIOT crien(pUIECKUe TIOYBEHHO-KIIMMATHYIeCKHE YCIOBHA 3aMaJHOTO perHoHa YKpauHbI (Temmepa-
TYPHBIN PEXXHUM, BIAXKHOCTH U T. 1.). Kpome 3Tor0, BRICOKast 3HEPTOEMKOCTh COOTBETCTBEHHO TOBHIIIIAET
ce0eCTOMMOCTh CHIIOCA U3 3TON KyIBTYPHI.

benok n Makpo- 1 MUKpPO3JIEMEHTHI SIBIIIOTCS OMHUMH U3 OCHOBHBIX KaTaJM3aTOPOB OOMEHHBIX MTPO-
LIECCOB B OPTaHU3Me KUBOTHBIX, UX ONITUMAIIbHBIA YPOBEHD B COCTaBE PALIMOHOB 00YCIIOBIMBAET BHICO-
kuii k03 punmenT monesnoro neiicreust nocneauux (binpuenxko, I 2012; SAnosuy, B. I'. 2000). IToaTo-



Hzopv AVIIIAPA, Hamanusa @E/JAK. ®parMenTsl pyOLIOBOrO GpOXKEHHs y AOMHBIX KOPOB Ha (pOHE CKAPMIIMBAHUS PAa3HBIX BUJOB CUIOCOB... (154-159)

Stiinta agricola, nr. 2 (2020) 155

MYy CHJIOCHI, 3aTOTOBJICHHBIE U3 CMECH OIHOJETHUX 3JIAKOBO-0000BBIX KYJIBTYD, IO 3THM MapaMeTpam
HMMEIOT MPEUMYIIECTBO HaJl KyKYpPY3HBIM aHAJIOTOM.

Hayunsbie paboTbl, IpOBEACHHBIE HAJl YCOBEPIICHCTBOBAHUEM UMEIOLIUXCS COPTOB 3JIAKOBBIX H 00-
OOBBIX KYJBTYp U CEJIEKIHS HOBBIX B Ka4e€CTBE KOMIIOHEHTOB CMECEH AJISl CUIIOCOB, 1ajlH BO3MOKHOCTh
3aroTOBJIATH Kau€CTBEHHBIN BHICOKO MPOTEeNHOBBINA KopM (Bynmacka, B. 0. 2002; Kanunka, A. K. 2007;
JleBunbka, JI. I'. 2016; Cuposarko, K. M. 2012; Crenanenko, B. H. 2012).

Brienennsie B MuctuTyTe Cenbckoro Xossiictsa Kapnarckoro perrnona HanmonansHoit AkaneMuu
Arpapubix Hayk Ykpaunsl copt stumens (LLInpoxonucTHbIi) 1 BeICOKOOEKOBast o3uMasi Bika (JIbBo-
BSIHKA), UIMEIOT XOPOILIYIO OOTUCTBEHHOCTh U BEICOKOE COZIEPKaHHUE CaXxapoB, a TaK JKe OTBEYaroT Tpebo-
BaHUSIM K CMECSIM TSI 3aTOTOBJICHUS BBICOKOTIUTATENBHBIX CHIIOCOB. UTOOBI ClIeNaTh COOTBETCTBYIOIINE
BBIBOJIbl OTHOCHUTENIFHO MPUMEHEHHUS 3TUX COPTOB KOPMOBBIX KYJBTYpP B POJIM HCXOJHOTO CHIPbS IS
CHJI0Ca, MBI TIPOBEIH SKCIIEPUMEHT Ha KUBOTHBIX, IIETIbI0 KOTOPOTO OBLIO H3yueHne hparMeHToB pyo-
LIOBOTO OPOYKEHHUS Y JOWHBIX KOPOB Ha (POHE CKAPMIIMBAHUS KYKYPY3HOTO U BUKO-SIYMEHHOTO CHIIOCOB
1 B3aHMOCBSI3U C MOJIOUHOM MPOU3BOUTEIBHOCTBIO.

MATEPHAJIBI 1 METO/bI

OneIT MpoBenM B ONBITHOM Xo3dicTBe MHCTHTYTa cenbekoro xossiiictBa Kapmarckoro pernona
HAAH B 3uMHe-CTOMIOBBIN MEepHOJ COIEpXKaHUS MO cXeme, IpencTaBieHHor B Tabn. 1. JKuBoTHBIX
OTOMpAIH 10 MPUHIMITY aHAJIOTOB : POUCXOKICHUE, BO3PACT, )KHUBAsi Macca, IPOU3BOAUTEILHOCTD.

Tao6auna 1. Cxema oneima

I'pynnsr Ilepuonsr | JnurensHocts | KonnuecTBo

XapaKTepuCTHKa KOPMIICHHUS JKUBOTHBIX
KHUBOTHBIX ONBITA | ONBITA, CyTOK | >KUBOTHBIX

OcnoBHoti paiuoH (OP): kombukopm K-60-4-89,

30 20 CUJIOC KYKYPY3HBIH, CEHO 3]1aKkoBO-0000BO€E, CBEKIIA
KOPMOBasi, COJIOMa 03UMOMH MIIICHHUIIBI, TATOKA

OP: xom6uxopm K-60-4-89, cuioc KyKypy3HBIi,
KonTtponsHast | OcHOBHOM 90 10 CEHO 3J1aK0B0-0000BOE, CBEKIIa KOPMOBAs, COJIOMa
03WMOH MIICHMITHI, TTAaTOKa

OP: xomOukopm K-60-4-89, cuitoc BUKO-TYMEHHBIH,
OmnbITHAs OcHoBHOM 90 10 CEHO 3J1aK0B0-0000BOE, CBEKJIa KOPMOBAas, COJIOMa
03UMO¥ MIICHUIIBI, TATOKA

KontponeHnast | YpaBHu-
OnblITHAdA TENbHBIN

CopmepkaHre TOJOIBITHBIX KOPOB CTOWJIOBO-TIpUBSi3HOE. KopmileHHe J>KMBOTHBIX MPOBOIMIH
cormacHo obmenpuaITeIM HopMaM (borganos, I'. O. 2013). Tun xopmiIeHHs KOPOB, TPUMEHSIEMBIH B
OTIbITE, XapaKTePeH JJIsl OOJIBITMHCTBA XO3IHUCTB Pa3HbIX OPraHU3allMOHHO-TIPABOBBIX (JOPM 3aIaJHOTO
peruoHa YKpauHsl.

Jlnst 1abopaTOpHBIX MCCIEIOBAaHUI CITyXKHJI Marepual COAEpPKUMOTro pyOlia, KOTOPOe C MOMOIIBIO
POTONHIIIEBOAHOTO 30H/1a OTONpaK Yyepe3 2,5 yac mociie yTpeHHEero KOPMIIEHHUS OT YeThIPEX JKUBOTHBIX
W3 K10 TPYIIIHL.

B comepxumMom pyOua onpenensi: KOJINYeCTBO aMIJIO- IIEJUTI0NI030- U IPOTEOIUTHYECKUX OaKTe-
puil — METOIOM ITOCEBa Ha AMEKTUBHYIO MUTATENbHYIO Cpeay; JieTy4ne kupHbie kuciotsl (JIXKK) — me-
TOJIOM TaPOBOM JUCTHIUIAIUY B anmapare Mapkrama; KoHIeHTpaiuo Gochopa HyKIEHHOBBIX KUCIOT
— METOJIOM JIByXBOJHOBOH criekTpodoromeTpun Ha anmapare CD-46; Koau4ecTBO OOIIETro H OCTATO-
HOTO a30Ta — 110 Kbenpaaiito; KoHIeHTpaluio aMMuaka — 1o merony Konses.

PE3VJIBTATBI U OBCYXKIEHUA

I/ICXOI[H H3 PE3yJIbTaTOB, IMOJYYCHHBLIX B HAIICM OIIBITC, CICAYCT, YTO HUCIIOJIB30BaAHUE B COCTABC
CHUJIOCHO-KOHICHTPATHO-KOPHCIUIOAHBIX PAallMOHOB [JIA BBICOKOIIPOAYKTHBHBIX JIAKTUPYIOIIUX KOPOB
B 3MMHE-CTOMJIOBBI TEPUOJ COIEpKaHHs, KyKypy3HOTO CHIIoca HE O0ecredrBaeT MOTPeOHOCTH
JKMBOTHBIX II0 pPAAY BaXHBIX OJ3JICMCHTOB IIHNTAHUA (COFJIaCHO PEKOMCHAOBAaHHBIM HOpMaM). B
YaCTHOCTH, B KOHTPOJILHOW TpYIIE yCTaHOBJIEH aeduuut ceiporo (6,5%) u meperapumoro (9,3%)
nporerHa. HepocraTok mpoTenHa Npy UCIOJIB30BAHUM KYKYpPY3HOTO CHIIOCA B PAllMOHAX Pa3IUYHbIX
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nosoBo3pacTHbIX Tpynn KPC Habmomaercst Kak B LIENOM MO0 YKpauHE, TaK M B YCIOBUSAX KOPMOBOK
0as3bl 3aMajHOr0 PeruoHa.

B npoTHBOMOI0KHOCTE KYKypY3HOMY CHIIOCY, CHJIOC M3 Pa3HBIX BHJIOB 31aKOBO-0000BBIX CMeECeid,
9TOT Ie(ULUT YCTPAHSIET U JaeT BO3MOKHOCTh 0aIaHCHPOBATh CUIIOCHO-KOHIIEHTPATHO-KOPHEIUIOTHBIT
palMOH MO YPOBHIO MPOTEMHA, YTO UMEET MECTO B HAILIEM OTIBITE.

[IpuMeHeHne KyKypy3HOTO H BUKO-STYMEHHOTO CHJIOCOB B CTPYKTYpE OCHOBHOTO pallioHa B 3UMHE-
CTOMIIOBBII EPHOJT COACPIKaHMsI TO-Pa3HOMY OTPa3HIOCh HA MHTEHCUBHOCTH OOMEHHBIX MPOIECCOB B
OpTraHu3Me JaKTUPYIOIINX KOPOB U MX MOJIOYHON MPOJYKTUBHOCTH.

Kak m3BecTHO, 3a710rOM WHTEHCHBHOTO TEUCHHs PyOIIOBOTO MHIIEBAPEHUS y KBAYHBIX SIBISETCS
o0ecrieueHne pyMEHAIBHBIX MHKPOOPTaHU3MOB YPOBHEM DHEPro-NPOTEMHOBOIO MUTAaHUS. B Hamiem
9KCIEPUMEHTE ONTHUMYM OJIHOTO M3 3THUX (aKTOPOB — MpOTeHHA HAOIIONACTCS B OMBITHOW TPYyIIIE,
YTO CKa3bIBaeTCS HAa MHTEHCHBHOCTH OOMEHHBIX IMPOLECCOB B OPTraHU3ME KHBOTHBIX B LEJIOM U
MpeKeTyIKaX B YaCTHOCTH, M KaK CJIEJCTBHE 3TOTO — HA MX NMPOU3BOIUTEIBHOCTH. [IpH MpakTH4ecKu
OJIMHAKOBOM YPOBHE Caxapo-IPpOTEeHHOBOTO COOTHOIIeHUs B obenx rpymnmnax (0,9-1,0: 1,0), ypoBeHb
Oelka B pallMOHAaxX SBISETCS OINPENENSIONIUM KPUTEpUEM WHTEHCHBHOCTH OOMEHHBIX IMPOLECCOB B
OpraHus3Me, 1 B IEpBYIO ouepeap B pyoile.

Tak, B pyMEHalIbHOW Cpefie KOPOB OIBITHOW IPYIIIBI YCTAaHOBJIEHO IIOBBIIIEHHOE KOJIUYECTBO
pyO10BOI MEKPO(]IIOPEI, B YACTHOCTH, TAKOW KaK KpaxMall U LEJITI0JI030paCIeTUIIEMO, YTO SIBISETCS
CBHUIETEIILCTBOM HAKOIUICHHSI TOMYJISIIUH MUKPOOPTaHU3MOB, KOTOPBIE MPUHUMAIOT aKTUBHOE y4acThe
B COpaKMBaHHUH YTIEPOJUCTHIX KOPMOB, CHHTE3€ MHKPOOHAIbHOTO O€lika M STH MPOLECCHl MMEIOT
MECTO B HAIlleM SKCIIEPUMEHTE.

@DaKkTOpOM MHTEHCUBHOTO THAPOIN3a YIJIEBOJOB KOPMOB SIBIISETCS BBICOKasl Kpaxmall- M IeIUTI0JI030-
THAPOIIM3UPYIONIAs aKTHBHOCTH MUKPOOPTaHU3MOB, KOTOpas B KOHEYHOM UTOI'€ CONPOBOXKAAETCSI POCTOM
koHueHnTtpamu JOKK, sHepreTuueckoro u miacTUYeCKoro Marepuaia B KJIeTodyHoM ooMeHe. CreacTBreM
9TOTO SBIISIETCSI HAKOIJICHHE JIETKOTIEPEBApHMOro OakTepHanbHOTO MpoTernHa (ChIpoi OroMacchl OakTepuit)
B pyOLIe )KUBOTHBIX ONBITHOM IPYIITEL. ITOT MOMEHT, OJJH U3 KIIIOUEBHIX B pyOII0BOM MeTaboIM3Me, UIMEET
CBSI3b HE TOJIBKO C IIPOTENHOM, HO U C IPYTUMHU, HE MEHEe BaYKHBIMH 3JIEMEHTAMU ITUTAHUS.

B cogepxumoM pyOlia KOPOB ONBITHOH TPYIIBI OTMEYECHA TOCTOBEPHO BHICOKAs (PepMEHTATHBHAS
AKTUBHOCTh MUKPOOPIaHU3MOB. B 4acTHOCTH, aMUJIOIUTUYECKAst aKTUBHOCTH ObL1a Ha 67,6 % (P<0,001),
a uesronio3onutuaeckas — Ha 3,5% (P<0,01) Brlme, Mo CpaBHEHHUIO ¢ KOHTPOJILHOHN Ipymmoi (Taba. 2).

Taoauua 2. [okazamenu pyoyoeoil pepmenmayuu y OOUHbIX KOPOS
npU CKapMAUBAHUU PA3HBIX U008 cunocos (M+m, n=4)

IToka3arenu Ipynma

KOHTPOJIbHAS OTIBITHAS
depMeHTATHBHAS aKTHBHOCTh MUKPOOPIaHU3MOB PyOIIa :
AMUJIOJIUTUYECKAS], YCIIOBH. aMUJIOJHT. €IUHULL 2,35+0,16 3,94+(0,2 ] ****
LEJUTFONI030auTHYECKas, Yo 15,90+0,40 19,40+0,56%**
npoTeorHTHYecKas, Make tapo3. B 100 Mi/muH 0,341+0,08 0,348+0,004
docdop:
PHK, mmonb/i 593,5+11,8 685,5+10,8%***
JIHK, mMmoms/a 318,3+9,2 364,0+15,4*
JIDKK, mmos/100mit 9,60+0,16 10,50+0,18

[Ipumeuanue: crenens nocroBepHoctr *P<0,05; **P<0,02; ***P<0,01; ****P<0,001

[oBsiuenne xkonueHTpannn JIXKK — kOHEUHBIX TPOLYKTOB THAPOIN3A YIVIEBOAOB B ONBITHOH rpyTie
OTMEYaJIOCh 3a CYET BBICIIETO YPOBHS aMHUJIO M LEJUTIONO30JIMTHYECKUX (DEPMEHTOB. YPOBEHb 3TOTO
pyOuoBoro Metaboian3Ma B KOHTPOJIBHOU Tpymie Obu1 Boimie Ha 9,4% (P<0,01).

CBuzaerenscTBOM 3((GEKTUBHOTO YCBOGHUS YINIEBOAOB KOPMOB MOIMYNIALUSIMH MHUKPOOPTaHU3MOB
MPEIKEeNyIKOB U HCIOJNB30BaHUSI UX B POJIHM HUCTOYHHMKA SHEPIMU OPTaHU3MOM >KBAYHBIX SIBISETCS
BBICOKasl KOHICHTPALUsl HU3KOMOJIEKYISAPHBIX >KUPHBIX KUCIIOT B PyMEHAJIBHOH Cpele, a TakkKe B
KauecTBe MPEAIIeCTBEHHIKA MOJIOYHOTO JKUPA, caxapa U IJIMKOTeHa B IIEYCHU.
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OTHOCHUTENBHO TNPOTEOJIMTHYECKOH AaKTHBHOCTH MHUKPOOPTaHM3MOB pyOIlla, TO CYyLIECTBEHHOMN
Pa3HUIBI MEXIY TOIOMBITHBIMU IPYIMIIaMH He ycTaHoBIeHO (2,1%, P<0,05).

HeBpicOKyI0 aKTHBHOCTH MpPOTE€a3 MHKPOOPTaHW3MOB B PYMEHAJbHOHW Cpesie, B CBOIO OuYepeib,
MOXHO PaccMaTpuBaTh KaK MO3UTHUBHOE SIBIIEHUE, MIOCKOJIbKY TIPOTEHH KOpMa HE JerpagupyeT B 3TOM
OT/IENIE JKEeNMYNOYHO-KHIIEYHOTO TPAKTa, MOITOMY BO3MOXKHO €ro 3(QEKTHBHOE YCBOSHHE OPraHU3MOM
KBaYHBIX Uepe3 MUIIEBAPEHNE B TOHKOM KHILICUYHHKE.

B memom Takas akTHBHOCTH SH3UMOB B Cpelie pyOLa MOAOMBITHBIX KOPOB COOTBETCTBEHHO
CKa3bIBAaCTCA Ha YPOBHE CHHTETHYECKUX MPOIECCOB B MpeIXKeNyIKaX, Ha YTO YKa3bIBaeT KOJHYECTBO
(docdopa HYKIEHHOBBIX KUCIOT — KoHLeHTpanus ¢pocdopa PHK B onbiTHOH rpynme Obuia BhIIe Ha
15,5% (P<0,01). Taxxe HabmonaeTcs TeHaeHnus pocra yposus Gochopa JIHK B onbiTHOM Tpymme.

A3OTHBIN 0OMEH SBIISIETCS OAHUM U3 OCHOBHBIX 3BeHBEB A(P(PEKTUBHOCTH UCTIONB30BaHUS IOTEHLIMAIIA
KOPMOB, KOTOPBIH XapaKTepH3yeT YPOBEHb CHHTETHYECKHX MPOIECCOB KaK B pyMEHAIBHOH cpene B
YaCTHOCTH, TaK U B OpraHu3Me XBa4yHBIX B IieJioM. Kak M3BECTHO, Al TOAABIISIFOIIETO OONBIINHCTBA
MHUKPOOPraHUu3MOB pyOLoBoii cpenpl (okoio 90%) aMMHUak SBISIETCS OCHOBHBIM HCTOYHHUKOM a30Ta
B TpOIlECCaxX CHUHTE3a MUKPOOMAIBHOTO Oenka, a g 25% W3 HUX — JIUMUTUPYIOIIHM (aKTOpOM
COXpaHeHMs] MX MOMyJsiuyMid. B Hamem ombiTe pocT KOHIEHTpauuu OOIIero M OENIKOBOro a3oTa U
yMEHbILIEHHE aMMHAYHOT0 B IPEKETYAKaX KOPOB OMBITHOM IPYIIIBI CBUIIETEIBCTBYET 00 3 PEKTHBHOM
HCTIOJI30BAHUH ATOTO Ba)KHOTO DJIEMEHTa KOPMOB PyMEHAJILHBIMH MUKPOOPTaHU3MaMH 3a CYET pocTa
UX YUCIEHHOCTH M (YHKIHOHAIBHOH aKTHBHOCTH. TO €CTh, Cyns IO YPOBHIO ITHX MOKa3aTeJei,
B pyOlle MPOUCXOOUT WHTEHCHBHAs (PEpMEHTAIMs, B NPOLECCe KOTOPOH aKTUBHO YTHIIM3UPYETCS
aMMHaK ¥ CHHTE3UPYETCsS MUKPOOHAIBHBIN MPOTEHH, YTO MOATBEPKAAETCSI YHCICHHOCTHIO aMUIIO- U
LIEJUTIONO30JIUTHUECKUX OaKTEPHid U MX SIH3UMHON aKTHBHOCTBIO.

KoHnnenTtpauus obuiero azora B cpeie pyOlia KOPOB ONBITHOW TPYIIIBI B HAIlIEM SKCIIEpUMEHTE ObLia
Ha ypoBHe 90,00 MMOJIB/J1, 4TO BBIIIE KOHTPOJs Ha 21,62 mmonb/1, (31,6%, P<0,01) (Tabm. 3).

[o xonmuecTBy HEOEIKOBOTO a30Ta B MPEMKENYIKaX KUBOTHBIX HAOMIOAACTCS TOJNBKO TCHICHIUS K
€ro YMEHBILIEHHIO B ONBITHOM rpyme (2,78%, P> 0,05).

Bricokas mocTtoBepHas pa3HHUIA KOHIIEHTPAMH OEIKOBOTO a30Ta OTMEUYEHa B COAEPIKMMOM pyoOLa
OTIBITHBIX KHUBOTHBIX - 68,85% (P <0,001).

Hapsiny ¢ mokazarensMu a30THOro oOMeHa B pyOLIOBOI Cpesie MOIOIBITHBIX KOPOB, 3HAYUTEIbHBIC
HW3MEHEHUS peTepreBaeT 1 aMMUAYHbIN a30T. Tak, ero cojepkaHue B pyOlle ;KHBOTHBIX KOHTPOJIBHON
rpynmnsl (9,13 MMOJIB/T) 3HAYMTENBHO BBIIIE, YeM B OMBITHOH (8,30 MMONB/T), pasHHLA COCTaBISET
9,09% (P <0,01).

Taomuuna 3. Ilokazamenu azomnozo obmena 8 coOep’HCUMOM pyoya OOUHbIX KOPO8 npu
CKAPMAUBAHUU PA3HBIX 81008 cUoco8 (MEm, n=4)

Iloka3zarenu Ipynia
KOHTPOJIbHAS OIBITHAS
A30T, MMOJIB/T:
o0t 68,38+3,12 89,9842,04**
OCTaTOYHBIH 36,00+0,41 35,00+0,41
OCITKOBBIH 32,38+2,72 55,00+1,63%***
aMMHaAYHbII 9,13+0,13 8,30+0,16%*

Beicimmii ypoBeHb pyOLIIOBOrO OpOXKEHHUS B ONBITHOM TIpyHIE JAKTHPYIOIIUX KOPOB, KOTOpHIE
MOTPEOISUIN BUKO-TUMEHHBIH CHIOoCc, Ha (DOHE KyKypy3HOIO aHajora ClocoOCTBOBAN IOBBILICHUIO
CPEAHECYTOYHBIX HAZ0€B MOJIOKA. Pe3ynprarsl ydera MOJIOYHOH NPOAYKTHBHOCTU M KadeCTBEHHBIX
IoKa3aTeeil MoJIoKa TOKa3bIBAIOT, 4To 32 90 CYyTOK Y4eTHOTO meproaa oOIIiii HaJol HaTypaIbHOTO
MOJIOKa Ha | ronoBy B ONBITHOHM rpynme Obul Beime Ha 8,6% (P <0,001), a npu nepecuere Ha 4,0%
KUPHOCTH - Ha 13,4% (P <0,001) (Tabm. 4).

Conep:xaHue )Hupa B MOJIOKE KOPOB ONBITHOH rpymnmsl 0010 Ha 0,16% (P<0,05), konuyectBo Genka
—Ha 0,16% (P<0,01) BbImIe, MO CPaBHEHHUIO C KOHTPOJIEM.
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Taonuua 4. Monounas npouzeo0umenbHOCmMy KOPos U 3ampamsl KOpMa Ha eOunuyy npooykyuu (M+m, n=10).

[Tokazarenu Tpynia
KOHTPOJIbHAS OTIBITHAS
OO6umwii y1oif MOJIOKa, KT
HATYpaJIbHOTO 1683,0+12,22 1827,0+23,87***
4% - XKUPHOCTH 1514,7+16,61 1717,4£27,74%**
CpeaHecyTOUYHBIN yIOH MOJOKA, KT
HaTypaJIbHOTO 18,7+0,14 20,3+£0,27***
4% - KUPHOCTH 16,8+0,18 19,14£0,31%**
B monoke cogepxutcs, %:
KUpa 3,60+0,04 3,76+0,07*
Oenka 3,30+0,02 3,46+0,03**
3arpatrbl KOpMa Ha | KT MoJIOKa:
KOPMOBBIX €JIMHHIT 0,79 0,78
NEepeBapUMOro NpoTeHHa, I 71,0 77,0

AHanmn3 KauyeCcTBEHHBLIX ITOKa3aTejie MOIoKa CBUACTCILCTBYCT O COOTBETCTBYIOIINX M3MCHCHUAX
B OIBITHOM IpyIIE, OTHOCUTEIBHO KOHTPOJIBHOH. B 4HacTHOCTH, comep:kaHHME CyXOro BELIECTBA B
onbITHOH Tpymme Obuto Ha 0,2% BEIIIE, ueM B KoHTpode (P<0,05), a comepskanne MOJIIOUYHOTO caxapa,
3016l B pocopa HE3HAYUTENHHO MPEBBIIIANIO TOKA3aTe I KOHTPOJIBHON TPYNIEL. YPOBEHb KAJbIHS B
onblTHOH rpymnne (0,25%) Opln Boime Ha 0,04% (P<0,01) orHocuTensHO KoHTpOs (0,21%).

Paznbiii YPOBCHB MOJIOYHOMI MMPOAYKTUBHOCTH ITOJOIBITHBIX XMBOTHBIX ITO-Pa3HOMY CKa3ajiCd Ha
3aTparax KOPMOBBIX €AVHUILL U MIEPEBAPHUMOI0 IMIPOTEMHA HA CAUHUIY ITPOAYKIHH. Pacxo,um KOPMOBBIX
CAUHUI] HA 1 xr IIPOU3BCACHHOI0 MOJIOKa B obenx rpymnmax ObLIH IMMPAKTUYCCKN OJWHAKOBEI, pasHHUIa
cocrasmwia 1,3%. Pacxomsl mepeBapuMoro mporenHa Ha 1 Kr MOJIOKa B KOHTPOJBHOW Tpymme ObUIH
BbIIIe Ha §,5% 10 CPaBHEHUIO C OIMBITHOM.

BbIBO/bI

IIpuMeHeHue B cOCTaBe palMOHOB JIAKTUPYIOLIUX KOPOB B 3UMHE-CTOMIIOBBIN MEPUOJL CONEPKAHUS
BUKO-AYMECHHOT'O CHJIOCAa M3 HOBBIX COPTOB AYMEHA W BUKHU IIOBBIIIACT B WX OPraHU3ME YPOBCHb
pyOII0BOrO OpOXEHHUs. DTO CIOCOOCTBYET IOBBIINICHUIO CPEIHECYTOYHBIX YIOCB MOJIOKA M €ro
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