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INFLUENTA OPERATIUNILOR TEHNICE SECUNDARE DIRIJATE
PENTRU GARNISIREA EFICACE A COROANEI
POMILOR DE CIRES ALTOITI PE PORTALTOIUL
MAXMA 14 iN PRIMII ANI DE DEZVOLTARE

Ananie Pesteanu

Abstract. The researches were carried out during 2018-2020, in the intensive cherry orchard of the varieties
Kordia, Ferrovia, Regina, founded in the spring of 2017 at the company LLC “Clasprod-Fruct”, with the vegetative
rootstock MaxMa 14, which later in the August was grafting in chip budding. In the spring of 2018, the rootstocks
were cut to the grafted buds and during the vegetation period a vigorous annual stem was obtained in the form of a
twig. For the study of various secondary technical operations and the rational branching of the leader, in the spring
of 2019 an experiment was organized with the following gradation: 1. Trees trained as slender spindle improved
system (control); 2. Extirpation of 4-5 axillary buds from top to bottom of the leader while keeping a bud intact. 3.
Incisions above the buds. It was established that, when forming cherry crowns, of various varieties, grafted on the
MaxMa 14 rootstock, in chip budding, it is reasonable to intervene on the buds on the leader through transverse
incisions, when the buds begin to turn green. To increase the branching potential of the incisions made, the place
exposed to cutting should be treated with the Progerbalin LG growth regulator (1.8% GA,,, + 1.8% 6-BA), in the
ratio one part of the product to eight-ten parts of latex paint.

Key words: Cherry; Buds; Extirpation; Incision; Branching; Fruit buds.

Rezumat. Cercetarile s-au efectuate pe parcursul anilor 2018-2020, in livada intensiva de cires din soiurile Kor-
dia, Ferrovia, Regina, fondata in primavara anului 2017 la intreprinderea S.R.L. ,,.Clasprod-Fruct”. Livada a fost
plantati cu portaltoiul vegetativ MaxMa 14 care ulterior, in luna august, a fost expus altoirii cu mugure dormind. in
primavara anului 2018 portaltoaiele au fost taiate la mugurele altoit, pe parcursul perioadei de vegetatie obtindndu-se
o tulpind anuala viguroasa sub forma de varga. Pentru a studia efectul operatiunilor tehnice secundare la garnisirea
rationald a axului, In primavara anul 2019 a fost organizata o experienta graduala: 1) pomi condusi dupa coroana fus
subtire ameliorat (martor); 2) extirparea esalonata a 4-5 muguri axilari de pe ax, cu pastrarea unui mugure intact; 3)
incizia deasupra mugurilor. Au fost studiati parametrii pomilor, numarul de ramuri, lungimea medie si insumata a lor,
capacitatea de garnisire cu muguri florali solitari si cu ramuri buchet. S-a stabilit ca, la formarea coroanelor de cires
de diverse soiuri, altoite pe portaltoiul MaxMa 14 si oculate cu mugure dormind, este oportun de intervenit asupra
mugurilor de pe ax prin incizii transversale cand acestia Incep a Inverzi. Pentru majorarea potentialului de ramificare
a inciziilor facute, locul expus taierii trebuie prelucrat cu regulatorul de crestere Progerbalin LG (1,8% GA,,, si 1,8%
6-BA), in proportia: o parte de produs la 8-10 parti de vopsea pe baza de latex.

Cuvinte-cheie: Cires; Muguri; Extirpare; Incizie; Ramificare; Muguri de rod.

INTRODUCERE

Pentru majoritatea soiurilor de cires este caracteristicd dominanta apicald puternica in primii ani dupa
plantare (Asanica, A. 2012; Babuc, V. 2012; Balan, V. 2015; Budan, S., Gradinariu, G. 2000; Elfving,
D., Visser, D. 2009).

Taierea este operatiunea principald care inhiba dominanta apicald a pomului si influenteaza asupra
mugurilor care, altfel, ar fi putut ramane latenti ori transformati in ramuri buchet (Elfving, D., Visser,
D. 2009). In cazul efectudrii taierii se inregistreazi o crestere puternicd sub punctul de interventie, care
se limiteaza la cativa muguri mai jos. Cresterile anuale formate in zona respectiva sunt puternice, foarte
frecvent au unghi de insertie Tngust si nu pot fi utilizate in continuare pentru garnisirea coroanei cu ma-
crostructura vegetativa (Babuc, V. et al. 2015; Balan, V. et al. 2001; Cimpoies, Gh. 2018).

Din acest motiv, un pom de cires necesita pregatire prin intermediul diferitor operatiuni tehnice secun-
dare pentru a obtine ramificatii laterale si a Inregistra productii precoce. De asemenea, este important ca
acesti lastari laterali formati pe ax sa fie astfel inserati, Incat pomul sa fie condus din start dupa coroana
solicitata in functie de gradul de intensificare a plantatiei (Hoying, St. et al. 2001; Long, L. et al. 2014).

Alaturi de tehnologiile moderne utilizate la cultura ciresului, in vederea sporirii productiei de fructe,
atat sub aspect cantitativ, cat si calitativ, o importantd majora revine operatiunilor tehnice secundare
(Long, L. et al. 2015).
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La cultivarea ciresului, pentru formarea coroanelor §i garnisirea cu macrostructura vegetativa si mi-
crostructura roditoare, pomicultorii practica diverse moduri si operatiuni tehnice secundare prin care se
poate interveni asupra formarii lastarilor laterali la pomii de cires, cum ar fi scurtarea, ciupirea, cresta-
rea, extirparea mugurilor, incizia, torsionarea etc. (Cimpoies, Gh. 2000; Long, L. et al. 2014).

Extirparea mugurilor se utilizeaza la formarea coroanelor i consta in suprimarea lor cu scopul de a
preintampina cresterea unor lastari inoportuni. Aceasta se efectueaza in perioada cand mugurii sunt um-
flati si permite o redistribuire eficace a substantelor plastice catre elementele ramase in cadrul coroanei
(Cimpoies, Gh. 2000; Long, L. et al. 2020).

Incizia este operatiunea prin care se indeparteaza scoarta, pe o latime de 3—6 mm, sub forma de secti-
une ori circular, fara a degrada vasele lemnoase. Lucrarea se poate executa cu multd usurinta primavara,
la dezmugurit, sau in perioada de incetinire a cresterii lastarilor, pentru ca pana toamna rana sa se cica-
trizeze (Jacyna, T., Lipa, T. 2008; Long, L. et al. 2014).

Incizia de diferit tip influenteaza asupra garnisirii pomilor cu macrostructurd vegetativa si induce
fructificarea precoce a pomilor. Incizia are rolul de a Tmpiedica circulatia bazipetala a substantelor de
crestere si a celor trofice (Cimpoies, Gh. 2000).

Cercetatorii E D. Bennewitz (2010), T. Jacyna (1989), D. Elfving si D. Visser (2009) au raportat ca
combinarea inciziei §i tratarea locului expus taieturii cu un regulator de crestere pe baza de 6-BA si GA4+7
a majorat numarul ramificatiilor laterale obtinute in zona axului la pomii de cires, in comparatie cu varianta
netratatd. Rezultatele privind eficacitatea regulatorilor de crestere pe baza de 6-BA si GA ., la majorarea
gradului de ramificare a pomilor de mar in SUA au fost descrise de S. Mahdavi (2020), iar in conditiile
climaterice ale Republicii Moldova - 1n cercetarile efectuate de A. Pesteanu si M. Bostan (2018).

Scopul cercetarilor a constat in stabilirea influentei extirparii esalonate a 4-5 muguri si a inciziei dea-
supra mugurilor la formarea coroanei pomilor de cires altoiti cu mugur dormind, in livada plantata pe
portaltoiul MaxMa 14 in sistemul intensiv de culturd, in vederea garnisirii mai ragionale a axului cu macro-
structurd vegetativa si cu microstructura roditoare, precum si in vederea obtinerii unor productii precoce.

MATERIALE SI METODE

Cercetarile s-au efectuat pe parcursul anilor 2018-2020 in livada intensiva de cires fondata in preaj-
ma satului Tarsitei, raionul Telenesti, in primavara anului 2017, la intreprinderea SRL ,,Clasprod-Fruct”,
cu portaltoiul vegetativ MaxMa 14 care, in luna august, a fost expus altoirii cu mugure dormind. in
primavara anului 2018 portaltoaiele au fost tdiate la mugurele altoit, pe parcursul perioadei de vegetatie
obtindndu-se o tulpind anuald viguroasa sub forma de varga.

Pentru studierea diferitor operatiuni tehnice secundare si garnisirea rationald a axului, in primavara
anului 2019 a fost organizata o experienta bifactoriala de tipul 3x3, cu urmatoarea gradatie a factorilor:

Factorul A — soiul:

A, —soiul Kordia;

A, —soiul Ferrovia;

A, —soiul Regina;

Factorul B — operatiunile tehnice secundare dirijate pentru garnisirea axului cu macrostructurad vege-
tativa si microstructura roditoare:

B, — pomii condusi dupa coroana fus subtire (martor);

B, — extirparea esalonata a 4-5 muguri axilari de pe ax cu pastrarea unui mugure intact. Se suprima
mugurii din zona trunchiului. Mugurele terminal al tulpinii rimane intact, apoi se extirpeaza 4-5 muguri
axilari inserati in spirald, cu pastrarea unui mugure intact. Astfel, la fiecare 10—12 cm pe ax se pastreaza
cate un mugure amplasat in spirala;

B, — incizia deasupra mugurilor. Deasupra mugurilor axilari, in zona garnisirii coroanei, se intervine
in primavara, cand mugurii incep a inverzi, printr-o sectionare a vaselor liberiene, cu o patrundere in
alburn, pentru a Intrerupe fluxul ascendent al substantelor trofice (Fig. 1).

Se recomanda ca incizia transversala deasupra mugurilor sa fie efectuata cand temperatura din timpul
zilei este de cel putin 10-12°C, iar interventia sa fie facuta inainte de aparitia frunzelor.

Locul inciziilor transversale s-a prelucrat cu regulatorul de crestere Progerbalin LG (1,8% GA4+7 si
1,8% 6-BA), in raportul o parte de produs la 8-10 parti de vopsea pe baza de latex (Fig. 1).



Ananie PESTEANU. Influenta operatiunilor tehnice secundare dirijate pentru garnisirea eficace a coroanei pomilor de cires altoiti pe portaltoiul MaxMal4...(3-10)

Stiinta agricola, nr. 2 (2021) 5

Figura 1. Varianta cu incizia transversala deasupra mugurilor in plantatia
de cirey si prelucrare cu regulatorul de crestere Progerbalin LG

Cercetarile s-au efectuat in conditii de camp si de laborator, dupa metode acceptate la culturile po-
micole.

Numarul, lungimea medie §i lungimea nsumatd a ramurilor anuale s-au stabilit prin masurare la
patru pomi model din fiecare varianta, la finele perioadei de vegetatie, cu determinarea ulterioara a va-
lorilor respective (Fig. 2).

Rezultatele au fost analizate 1n raport cu cele inregistrate la varianta martor.

B 4 7 4
Figura 2. Gradul de garnisire a axului cu macrostructura vegetativa si cicatrizarea locului unde s-a
efectuat incizia

Prelucrarea statistica a datelor s-a efectuat prin metoda analizei dispersionale.

REZULTATE SI DISCUTII

Parametrii ansamblului vegetativ se considera elemente foarte importante ale structurii plantatiei,
care influenteaza in mod direct productivitatea lor.

Pe parcursul anului 2018, dupa taierea portaltoiului la mugurele cultural, tulpina a inregistrat o cres-
tere viguroasa, cuprinsa Intre 199 si 218 cm (Tab. 1).
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In anii 2019-2020 inaltimea pomilor de cires variaza neinsemnat sub influenta particularititilor biologice
ale soiului, dar depinde mai mult de metoda de interventie asupra garnisirii coroanei cu ramificatii laterale.

Tabelul 1. [ndltimea pomilor de cires in functie de soi si de operatiunile tehnice secundare utilizate la
formarea coroanei, cm

Varianta de interventie | a.2018 | a. 2019 a. 2020

Soiul Kordia
Varianta 1(m) 207 250 313
Varianta 2 205 333 379
Varianta 3 210 290 308
DL 5% 8,9 13,5 13,9

Soiul Ferrovia

Varianta 1(m) 212 240 301
Varianta 2 215 345 389
Varianta 3 218 298 327
DL 5% 9,4 13,7 14,5

Soiul Regina
Varianta 1(m) 199 245 307
Varianta 2 205 327 371
Varianta 3 200 295 321
DL 5% 8,4 13,6 13,8

in anul 2019 au fost inregistrate valori mai mici la varianta martor, unde toate tulpinile au fost taiate
la inaltimea de 80 cm cu scopul de a forma etajul inferior din 4 ramuri si axul pomului. Inaltimea pomi-
lor la soiurile studiate a variat de la 240 la 250 cm.

In cazul variantelor cu extirparea mugurilor axilari si incizii transversale deasupra mugurilor, inaltimea
pomului a Inregistrat valori mai mari in comparatie cu varianta martor. Aceasta se explica prin faptul ca tul-
pina pomilor a ramas intactd, fara scurtare, asupra ei s-a intervenit numai cu operatiuni tehnice secundare.

In anul 2020 inaltimea pomilor a fost in crestere fati de anul precedent, iar legitatea de dezvoltare a
indicelui studiat a fost identica cu cea inregistrata in anul 2019.

Valori mai mici ale Tnal{imii pomilor in anul 2020 s-au obtinut la toate soiurile luate in studiu in vari-
anta martor (301-313 c¢cm), urmand, in crestere, varianta 1n care s-au efectuat incizii transversale deasu-
pra mugurilor (308—327 c¢m) si varianta in care s-a operat extirparea a 4—5 muguri axilari (371-379 cm).

Indiferent de modul de interventie asupra formarii coroanei, latimea ansamblului vegetativ la pomii
din soiul Regina a fost mai mare decat la cei din soiul Kordia si Ferrovia. Valori mai mici ale lagimii
ansamblului vegetativ au fost inscrise in variantele cu extirparea a 4 — 5 muguri axilari i cu incizii trans-
versale deasupra mugurilor (115-175 cm) (Tab. 2).

In anul 2020 se observa o legitate privind litimea ansamblului vegetativ in functie de modul de
interventie asupra axului pomilor prin diverse operatiuni tehnice secundare. Daca in varianta martor in-
dicele in studiu a constituit 163—186 cm, atunci cand asupra axului s-a intervenit prin incizii transversale
deasupra mugurilor, latimea ansamblului vegetativ a fost de 143—163 cm.

Deoarece distanta de plantare la pomii de cires este de 4,4x2,2 m, in anul 2020 nu s-a inregistrat inter-
patrunderea coroanelor pe lungimea randului. Ramificatiile laterale, obtinute atat perpendicular pe rand,
in cadrul coroanei, cat si pe lungimea randului, nu au deviat prea mult de la dezvoltarea lor in variantele
cu operatiuni tehnice secundare. Doar o influentd mai mare au avut particularitatile biologice ale soiului.

In pomicultura moderna, indeosebi la cultura ciresului, pentru a favoriza fructificarea precoce, asupra
tulpinii i ramificarilor laterale ale pomilor se intervine prin diferite operatiuni tehnice secundare (extir-
pare a mugurilor, incizie transversala, crestare, strangulare etc.). Acestea au scopul de a garnisi coroana
pomilor cu macrostructura vegetativa si microstructura roditoare.
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Tabelul 2. Latimea si lungimea coroanei pomilor de cires in functie de soi §i de operatiunile tehnice
secundare utilizate la formarea coroanei, cm

Varianta de Latimea coroanei Lungimea coroanei
interventie a. 2019 | a. 2020 a. 2019 | a.2020
Soiul Kordia
Varianta 1(m) 140 170 147 187
Varianta 2 122 160 143 178
Varianta 3 122 145 138 175
DL 5% 5,8 7,4 6,5 7,8
Soiul Ferrovia
Varianta 1(m) 135 163 142 180
Varianta 2 115 157 138 171
Varianta 3 122 140 135 164
DL 5% 53 7,1 6,3 7,5
Soiul Regina
Varianta 1(m) 141 186 154 199
Varianta 2 145 175 151 184
Varianta 3 130 163 140 168
DL 5% 6,0 8,6 6,9 8,3

In anul 2019, in varianta martor, numarul de ramuri anuale formate in cadrul pomilor din soiurile
luate in studiu a constituit 5—6 bucati (Tab. 3).

Un numar mai mare de ramuri anuale pe axul pomilor s-a inregistrat in variantele cu extirparea esalona-
ta a 4-5 muguri si mentinerea unui mugure intact si cu efectuarea inciziei transversale deasupra mugurelui.

In cadrul soiului Kordia, in varianta cu extirparea a 4-5 muguri de pe axul pomilor, numarul ramu-
rilor anuale formate in perioada de vegetatie a constituit 18 bucati/pom, iar In varianta cu incizii trans-
versale deasupra mugurilor — 37 bucati/pom, o mare parte din aceste ramificatii avand pozitie oblica.

La soiurile Regina si Ferrovia se observa aceeasi distributie ca la soiul Kordia, doar ca valorile
inregistrate sunt diferite. Numarul ramurilor anuale formate la pomii din soiul Regina in varianta cu
extirparea a 4-5 muguri a fost de 21 bucati/pom. In cazul variantei in care s-au efectuat incizii trans-
versale deasupra mugurilor, indicele in studiu a inregistrat valori mai mici comparativ cu soiul Kordia,
constituind 32 bucati/pom. La soiul Ferrovia, in functie de varianta, indicele studiat a variat intre 18 si,
respectiv, 32 bucati/pom.

Lungimea ramurilor anuale din cadrul coroanei pomilor este un indicator pentru activitatea proce-
selor fiziologice din cadrul coroanei si depinde de numarul de ramuri inregistrat pe parcursul perioadei
de vegetatie.

Investigatiile efectuate scot in evidenta faptul, cd lungimi medii aproximativ identice au fost Inscrise
in varianta martor si Tn varianta cu extirparea a 4-5 muguri axilari. Daca, de exemplu, in cadrul vari-
antelor evidentiate anterior, lungimea medie a ramurilor anuale la soiul Kordia a constituit 71,0 cm si,
respectiv, 75,0 cm, la soiul Regina, in ambele variante, indicele mentionat a constituit 77,0 cm, iar la
soiul Ferrovia a variat intre 71,0 cm si 74,0 cm.

Valori mai mici ale lungimii medii a ramurilor anuale au fost inscrise in varianta in care pe axul po-
mului s-au efectuat incizii transversale deasupra mugurilor, unde indicele studiat a constituit 53,0 cm la
pomii din soiul Kordia, 54,0 cm la cei din soiul Regina si 63,0 cm la cei din soiul Ferrovia.

Numarul de ramuri anuale si lungimea lor formeaza lungimea insumata a cresterilor respective.
Lungimea Insumata a ramurilor anuale este influentatd de particularitatile biologice ale soiului si de
interventiile tehnice secundare care sunt aplicate pe ax in perioada de primavara, cand se declanseaza
procesul de vegetatie.

Valori mai mici ale lungimii insumate a ramurilor anuale au fost inscrise la soiul Kordia 1n varianta
martor — 355 cm, urmand, in crestere, soiurile Regina — 385 cm si Ferrovia — 426 cm.
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Tabelul 3. Lungimea medie si lungimea insumatd a ramurilor la pomii de cires in functie de soi si de
operatiunile tehnice secundare utilizate la formarea coroanei, anul 2019, cm

Yarianta (‘le Numarul razn.urilor Lungimea medie, Lungimea insumat, cm
interventie anuale, bucati/pom cm
Soiul Kordia
Varianta 1(m) 5 71 355
Varianta 2 18 75 1550
Varianta 3 37 53 1961
DL 5% 1,3 2,6 54,7
Soiul Ferrovia
Varianta 1(m) 6 71 426
Varianta 2 18 74 1332
Varianta 3 32 63 2016
DL 5% 1,4 2,9 60,7
Soiul Regina
Varianta 1(m) 5 77 385
Varianta 2 21 77 1617
Varianta 3 32 54 1728
DL 5% 1,5 33 51,3

Cercetand in continuare influenta operatiunilor tehnice secundare asupra lungimii insumate a ramurilor
anuale in cadrul coroanei pomilor de cires, inregistram o anumita legitate. Valori mai mici ale lungimii in-
sumate la soiurile luate in studiu au fost inscrise in varianta martor (355 — 426 cm). O lungime mai mare a
ramurilor anuale dezvoltate in coroana pomilor de cires in anul doi de vegetatie s-a obtinut 1n varianta unde
pe tulpina pomului s-au efectuat incizii transversale deasupra mugurilor (1728 — 2016 cm). In cazul cand
ramificatiile anuale au fost formate pe axul central prin metoda de extirpare a mugurilor, indicele analizat a
inregistrat valori medii (1332 — 1617 cm), dar optime pentru garnisirea axului cu macrostructura vegetativa.

Pomii de cires intrd pe rod in anul 3-6 de la plantare si rodesc preponderent pe buchete de mai, ra-
muri plete, ramuri mijlocii, la baza lor. In general, cu varsta, la cires mugurii de rod prevaleaza asupra
celor vegetativi, iar productia de fructe se afld in stransa corelatie cu lungimea ramurilor anuale, pe care
ulterior se formeaza buchetele de mai.

Pentru a tempera cresterea numarului de formatiuni de rod, in primavara anului 2020, la toate soiurile
luate in studiu a fost aplicat prin udare produsul Paklot. Administrarea produsului in cauza a avut ca
efecte diminuarea vigorii de crestere si garnisirea mai rationala cu microstructura roditoare a ramurilor
din cadrul coroanelor.

Investigatiile efectuate scot in evidentd cd numarul mugurilor floriferi solitari de la baza ramurilor
anuale, formate pe ramurile cu varsta de doi ani, este influentat de particularitatile biologice ale soiului
si de operatiunile tehnice secundare utilizate la formarea macrostructurii vegetative.

Un numar mai mic de muguri solitari pe ramurile anuale au format pomii din soiul Kordia (41 bucati/
pom), urmat de soiurile Ferrovia (70 bucati/pom) si Regina (110 bucati/pom) (Fig. 3).

Studiind numarul de ramuri buchet amplasate in varianta martor pe ramurile cu varsta de doi ani, in-
registram valori mai mici la pomii din soiul Regina (80 bucati/pom), urmand, in crestere, soiurile Kordia
(86 bucati/pom) si Ferrovia (95 bucati/pom).

Garnisirea cu microstructura roditoare a ramurilor cu diferita varsta, de asemenea, este influentata de
operatiunile tehnice secundare aplicate.

Un numar mai mic de muguri solitari la soiurile luate n cercetare s-au inregistrat in varianta mar-
tor (41-110 bucati/pom). Interventiile tehnice secundare din anul 2019 asupra mugurilor de pe ax au
majorat numarul de muguri solitari formati la baza ramurilor anuale, acesta constituind 90—-120 bucati/
pom, 1n varianta cu extirparea a 4-5 muguri, si 150-220 bucéti/pom, in varianta cu incizie transversala
deasupra mugurilor.
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Efectul operatiunilor tehnice secundare se resimte si asupra cantitatii de ramuri buchet formate pe
macrostructura vegetativa cu varsta de doi ani si pe ax (Fig. 4).

Valori mai mici ale numarului de ramuri buchet s-au obtinut la toate soiurile in varianta martor
(80-95 bucati/pom). Numarul mai mare de ramuri din cadrul coroanei sporeste valorile indicelui luat in
studiu. In varianta cu extirparea a 4-5 muguri axilari, numarul de ramuri buchet la soiurile luate in studiu
a crescut pana la 260290 buciti/pom, adica de 3,0-3,2 ori in comparatie cu varianta martor. In cazul
efectudrii inciziei deasupra mugurilor, numarul buchetelor de mai a crescut considerabil, constituind
390-560 bucati/pom.

Avantajele operatiunilor tehnice secundare la garnisirea coroanei pomilor de cires cu formatiuni
de rod sunt confirmate si prin suma obtinutd a mugurilor solitari si a buchetelor de mai. La soiurile
luate in studiu, numarul total de formatiuni de rod a constituit 127-190 bucéti/pom in varianta martor
si 350—405 bucéti/pom in varianta cu extirparea a 4—5 muguri axilari, ceea ce constituie o majorare de
2,1-2.7 ori fata de varianta martor. in cazul variantei cu incizii transversale deasupra mugurilor, valorile
indicelui in cauza au atins 540—735 bucati/pom, de 3,8—4,2 ori mai mari comparativ cu varianta martor.

Aceasta crestere a numarului de formatiuni de rod in cadrul coroanei de cires permite obtinerea unei
fructificari precoce si mentinerea unui raport favorabil intre procesele de crestere si fructificare la fiecare soi.

CONCLUZII

Particularitatile biologice ale soiului de cires si operatiunile tehnice secundare intreprinse asupra
tulpinii pomului influenteaza procesele de crestere. La toate soiurile luate 1n studiu, in variantele
unde s-a intervenit cu operatiuni tehnice secundare pentru a stimula formarea ramificarilor laterale,
indltimea pomilor a fost in corelatie cu cantitatea de ramuri anuale obtinute in coroana pomilor.

Rezultate optime privind cantitatea de ramuri anuale s-au inregistrat in variantele in care asupra
tulpinii pomilor s-a intervenit prin extirparea a 4—5 muguri axilari sau prin incizii transversale deasupra
mugurelui.

Numarul de muguri floriferi solitari de la baza ramurilor anuale si numarul buchetelor de mai sunt
influentate de particularitdtile biologice ale soiului si de operatiunea tehnica secundara utilizata la for-
marea macrostructurii vegetative.

Pentru livezile de fermieri si plantatiile comercial-industriale, la formarea coroanelor de cires de
diverse soiuri, altoite pe portaltoiul MaxMa 14, oculate cu mugure dormind sau plantate sub forma de
vargd, se recomanda ca axul sa fie ldsat sa creasca in forma libera, iar in primdvara urmatoare de inter-
venit asupra mugurilor de pe ax prin incizii transversale, cand acestia incep a inverzi, prin taierea cu
un ferestrau cu dinti fini a vaselor liberiene si a 2-3 inele din alburn, astfel incat cicatrizarea sa nu se
petreaca imediat.

Pentru a mari potentialul de ramificare a inciziilor facute, locul expus téierii se recomanda a fi prelu-
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crat cu regulatorul de crestere Progerbalin LG (1,8% GA ., si 1,8% 6-BA), in raportul o parte de produs
la 810 parti de vopsea pe baza de latex.
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INFLUENTA PORTALTOIULUI ASUPRA PRODUCTIVITATII SI
CALITATII FRUCTELOR DE CIRES iN SISTEM SUPERINTENSIV

Vasile SARBAN, Valerian BALAN

Abstract. Rootstock effects on the yield and quality of the sweet cherry fruits were studied in the pedoclimatic
conditions of the central area of the Republic of Moldova in 2019-2020. The sweet cherry tree varieties Early Star,
Samba and Black Star were grafted on the rootstock Gisela 6, trained according to the improved slender spindle
crown form and planted at a density of 1250 trees/ha, while the tree varieties Kordia, Regina, Stella, Ferrovia and
Skeena were grafted on the rootstock MaxMa 14, trained according to the naturally improved low volume crown
system and planted at a distance of 5x3 m. Grass cover cropping technique was used for orchard floor management
and drip irrigation was performed. The yield, diameter and mass of sweet cherries, soluble dry matter content and
titratable acidity of fruits were determined. The variety/rootstock association significantly influenced the yield of
the trees and the size of the fruits, the differences being statistically recorded. The largest fruit diameter, in average
values, was recorded by the Black Star variety, grafted on the rootstock Gisela 6, and by the varieties Ferrovia,
Kordia, Regina, Skeena and Stella grafted on the rootstock MaxMa 14 (27,3-28, 6 mm). A higher average soluble
dry matter content (18.77-20.2 Brix%) and an increased titratable acidity (0.65-0.77 mg malic acid/100 g') were
recorded by the varieties Ferrovia, Kordia, Regina, Skeena and Stella. Among the sweet cherry varieties grafted on
the rootstock Gisela 6, the variety Samba was the most productive (16821 kg/ha), and among the varieties grafted
on the rootstock MaxMa 14, the varieties Kordia and Regina recorded the highest fruit yield (19292-19314 kg/ha).

Key words: Prunus avium; Variety; Rootstock; Yield; Fruit; Mass; Diameter.

Rezumat. Influenta portaltoiului asupra productivitatii si calitétii fructelor de cires a fost studiata in conditiile
pedoclimatice ale zonei de centru a Republicii Moldova 1n anii 2019-2020. Pomii din soiurile Early Star, Samba
si Black Star au fost altoiti pe portaltoiul Gisela 6, condusi sub forma de coroana fus subtire ameliorat si plantati la
densitatea de 1250 de pomi/ha, iar pomii din soiurile Kordia, Regina, Stella, Ferrovia si Skeena au fost altoiti pe
portaltoiul MaxMa 14, condusi dupa sistemul de coroana natural ameliorata cu volum redus si plantati la distante
de 5x3 m. Solul in livezi s-a mentinut inierbat pe cale artificiald, plantatiile s-au irigat prin picurare. In cadrul
studiului s-au determinat recolta, diametrul si masa cireselor, continutul de substanta uscata solubila si aciditatea
titrabild a fructelor. Asociatia soi-portaltoi a influentat semnificativ randamentul pomilor si marimea fructelor,
diferentele fiind asigurate statistic. Cel mai mare diametru al fructelor, in valori medii, a fost inregistrat la soiul
Black Star, altoit pe portaltoiul Gisela 6, si la soiurile Ferrovia, Kordia, Regina, Skeena si Stella, altoite pe portal-
toiul MaxMa 14 (27,3-28,6 mm). Un continut mediu mai mare de substanta uscata solubila (18,77-20,2 Brix%)
si o aciditate titrabila sporita (0,65-0,77 mg acid malic/100 g') s-au obtinut la soiurile Ferrovia, Kordia, Regina,
Skeena si Stella. Dintre soiurile de cires altoite pe Gisela 6, soiul Samba a fost cel mai productiv (16821kg/ha),
iar dintre soiurile altoite pe MaxMa 14, soiurile Kordia si Regina au inregistrat cel mai inalt randament de fructe
(19292-19314 kg/ha).

Cuvinte-cheie: Prunus avium; Soi; Portaltoi; Randament; Fruct; Masa; Diametru.

INTRODUCERE

Ciresele sunt un produs dietetic sanatos, bogat In compusi fenolici semnificativi, vitamina C, carotenoide,
zaharuri si acizi organici. Cu actiune glicemica benefica si aport crescut la activitatea antioxidanta, ciresele
se remarcd, in acelasi timp, prin continutul relativ scazut de calorii (Whiting, M. et al. 2005). In Republica
Moldova, ciresul este o culturd traditionald, iar in ultimii 20 ani a cunoscut o evolutie enorma datorita sor-
timentului nou de portaltoaie vegetative de vigoare mica si medie si varietatii de soiuri autofertile de Tnalta
calitate. S-au facut numeroase cercetari cu privire la tehnologia de cultura in livezi de mare densitate (Long,
L. E. etal. 2014; Ivanov, L. et al. 2015), care, In conditii favorabile de intensificare a procedeelor tehnologice,
au permis obtinerea recoltelor durabile din punct de vedere productiv si calitativ (Gjamovski, V., Kiptijano-
vski, M., Arsov, T. 2016; Long L. E. et al. 2005; Long, L. E. 2003; Sumedrea D., Isac Il., lancu M. 2014).

Productivitatea si calitatea fructelor depind nu numai de factorii genetici, ci si de factorii de mediu si
practicile de management cultural. Continutul compusilor bioactivi, culoarea si gustul fructelor depind
mult de diferenta de temperatura dintre ziua si noaptea dinaintea recoltarii, de intensitatea luminii in co-
roana pomului si de stadiul de maturitate al fructelor (Serra, A. T. et al. 2011; Crisosto, C. N. et al. 2003;
Serrano, M. et al. 2005; Usenik, V et al. 2013; Erbas, D. et al. 2018).

La cirese, relatia dintre maturarea fructelor si continutul biologic activ al fructului este destul de
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stransa. Ciresele au cea mai nalta calitate si cel mai bogat continut de nutrienti la etapa de maturitate
optimd (Mahmood, Z. et al. 2013). S-a stabilit ca etapa de maturitate a fructelor de cires are un efect
semnificativ asupra calititii fructelor si a continutului biochimic. In acelasi timp, culoarea, mirimea,
fermitatea, gustul si aroma fructelor sunt principalii factori care determind preferinta consumatorului
(Esti, M. et al. 2002). Potrivit cercetatorilor U. Wermund et al. (2005), F. Kappel et al. (1996), o cireasa
»ideald” ar trebui sa fie mare, de culoare rosu-inchis si dulce.

Actualmente, in Republica Moldova, portaltoaiele de vigoare medie (MaxMa 14) si medie-redusa (Gi-
sela 6) nu sunt pe deplin folosite, fiind, de asemenea, putin reflectate in studii de specialitate. In cercetarea
de fata s-a determinat influenta portaltoaielor Gisela 6 si MaxMa 14 la productivitatea plantatiilor de cires,
precum si efectul maturarii asupra caracteristicilor recoltei si calitatii fructelor din soiurile Ferrovia, Kor-
dia, Regina, Stella, Skeena, Early Star, Samba, Black Star, in diferite combinatii.

MATERIALE SI METODE

Investigatiile cu privire la productivitatea si calitatea fructelor de cires au fost realizate in anii 2019—
2020 in zona pomicola de centru a Republicii Moldova, in 2 experiente stationare din cadrul SRL ,,Sta-
rAgroGroop” (s. Ustia, 1. Criuleni). Prima experienta s-a infiintat cu soiurile Kordia, Regina, Stella,
Ferrovia si Skeena, altoite pe portaltoiul MaxMa 14. Pomii s-au plantat in toamna anului 2012, cu
distanta de plantare 5 x 3 m, forma de coroana — natural amelioratd cu volum redus. A doua experienta
s-a fondat In toamna anului 2015 cu soiurile de cires Early Star, Samba, Black Star, altoite pe portaltoiul
Gisela 6, cu pomi plantati in directia nord-sud la o distanta de 4 m intre randuri si de 2 m intre pomi pe
rand, forma de coroana — fus subtire ameliorat.

Metodologia de cercetare. Variantele s-au amplasat dupa principiul polifactorial, in blocuri rando-
mizate, pe 2 randuri de pomi din mijlocul benzii la fiecare soi (Moiiceliuenko, B. @., 3aBeproxa, A. X.,
Tpudanosa, M. ®@. 1994). Experientele au fost concepute in 4 repetitii a cate 8 pomi reprezentativi in
fiecare repetitie. Pomii au fost selectati pe baza diametrului trunchiului la 20 cm mai jos de prima ramura
de schelet, cu utilizarea sublerului digital caliper (= 0,01 mm) (TOLSEN Tools, 35053, China).

Diametrul cireselor in perioada de dezvoltare si maturizare a fructelor s-a identificat cu ajutorul
sublerului digital si al sablonului prevazut cu orificii de 26, 28, 30, 32 si 34 mm (VOEN, Germania).
Aceste masurari s-au efectuat din momentul in care fructele au inceput sd-si schimbe culoarea pielitei
din verde 1n roz-galbuie pana la maturare deplina, peste fiecare 3 zile, folosindu-se diagrama de culori
CTIFL (Centre Technique Interprofessionnel des Fruit et Legumes, France): roz-gilbuie, rosu foarte
deschis, rosu, rosu-aprins, rosu-inchis, brun-rosietic inchis, cafeniu-inchis. Fructele au fost recoltate
manual la maturitatea comerciald, fiind transportate imediat, intr-un interval de 2 ore, cu vehicule frigo-
rifice la laboratorul de horticultura al Departamentului de Horticultura al Universitatii Agrare de Stat din
Moldova. Fructele (cate 500 g pentru fiecare nivel de culoare in fiecare repetitie) au fost separate pentru
analiza pe baza culorii fructelor (diagrama CTIFL).

Greutatea, diametrul si fermitatea fructului s-au determinat la 20 de cirese in patru probe identice (n=
80) din fiecare soi. Greutatea fructelor s-a masurat cu cantarul digital (+ 0,01 g) (AS 82/220.X2). Continutul
de substanta uscata solubila in fructe s-a masurat utilizand refractometrul digital (DR201-95, Germania).

Randamentul s-a determinat in timpul recoltarii, pentru fiecare soi si pom separat, cantarind productia
de pe 32 de pomi si calculand media aritmetica. S-a urmarit interactiunea portaltoiului si soiului ca factori
de baza care determina randamentul si calitatea fructelor. S-au efectuat descrieri morfologice, masurari
biometrice, cu prelucrarea statistica a rezultatelor. Datele procesate sunt prezentate in valori medii pe 2 ani
de cercetare. Diferentele dintre variante au fost comparate cu 5% probabilitate ([locriexos, b. A. 1985).

Managementul cultural al plantatiei. Pe parcursul cercetarilor, lucrarile agrotehnice in livezi s-au
efectuat in mod regulat (controlul bolilor, taierea pomilor, irigarea si fertilizarea). Livezile sunt irigate
prin picurare, iar pentru a monitoriza umiditatea solului se utilizeaza traductorii Watermark, instalati la
20, 40 si 60 cm adancime in fiecare parceld. Apa este distribuita prin magistrale cu picuratori fixate la 40
cm de la sol pe directia randului. Solul in livezi se mentine inierbat pe cale artificiala. Benzile dintre ran-
duri, late de 2-2,5 m, cu buruieni ce cresc natural si artificial, se cosesc la necesitate si raman ca mulci.
De-a lungul randului de pomi se aplica erbicide sau 2-3 prase mecanice, cu frezé cu palpator.
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REZULTATE SI DISCUTII

Randamentul si calitatea cireselor depind nu numai de soi, dar si de factorii de mediu si de procede-
ele tehnologice aplicate. In schimb, pretul de realizare al cireselor este determinat, in primul rand, de
culoarea si uniformitatea marimii fructului, apoi de fermitatea, gustul si aroma lor. Din punct de vedere
comercial, marimea cireselor este apreciatd, de obicei, prin diametru sau prin greutatea medie. Dupa
diametru, fructele pot fi impartite in continuare in fractiuni: cu diametrul mai mic de 26 mm; 26,1-28
mm; 28,1-30 mm; 30,1-32 mm; 32 si mai mare (Long, L. E. et al. 2014). Ritmul de crestere a cireselor in
perioada de maturare a fructelor depinde de asociatia soi-portaltoi (Ivanov, L. et al. 2015). Din momentul
in care fructele incep s se matureze si culoarea pielitei se transforma din culoarea verde in roz-galbuie,
ritmul de crestere a fructelor este mai mare comparativ cu urmatoarele perioade de maturare (Fig. 1, 2).

Spre exemplu, in anul 2019, la soiul Samba, cu culoarea pielitei roz-galbuie, diametrul cireselor a
fost de 16,6 mm, iar cu culoarea rosu-deschis — 22,2 mm, ceea ce e cu 33,7% mai mult. in continuare,
intre etapele de culoare de la rosu-deschis pana la rosu-inchis diametrul fructelor a crescut numai cu
11,7%. Aceeasi legitate s-a inregistrat si la soiurile Early Star si Black Star, altoite pe portaltoiul Gisela
6, in sensul cd, odata cu Tnaintarea maturarii fructelor ritmul de crestere a diametrului lor scade. Evolutia
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Figura 1. Monitorizarea diametrului fructelor Figura 2. Monitorizarea diametrului fructelor
de cires in procesul dezvoltarii din momentul in de cires in procesul dezvoltarii din momentul in
care fructele sunt de culoare roz-galbuie care fructele sunt de culoare roz-galbuie
(portaltoi Gisela 6, distanta de plantare 4x2 m, (portaltoi Gisela 6, distanta de plantare 4x2 m,
SRL ,,StarAgroGroop”, Ustia, anul 2019) SRL ,,StarAgroGroop”, Ustia, anul 2020)

de crestere a diametrului fructelor in perioada de maturare a fost in ascensiune — de la 34,9% la soiul
Early Star, pana la 69% la soiul Blak Star.

In anul 2020, ritmul de crestere a diametrului fructelor, de asemenea, a fost conditionat de perioada
de maturare a lor, in sensul cd, din momentul cand fructele incep sa-si schimbe culoarea pielitei din roz-
galbuie (16,1-18,0 mm) 1n rosu-deschis (19,8-23,0 mm), intensitatea cresterii este mult mai mare (22,9-
27,8%) comparativ cu ultima perioada (15,1-19,8%). Pe durata maturarii fructelor, diametrul cireselor
s-a majorat cu 41,6-51,7%.

Modificarile diametrului fructelor la soiurile Kordia, Regina, Stella, Ferrovia si Skeena, altoite pe
portaltoiul MaxMa 14, sunt prezentate in figurile 3 si 4. In anul 2019, maturarea fructelor s-a inceput
in perioada 14-17 iunie si a durat 9-10 zile (22-25 iunie). in prima perioada de maturare a fructelor,
diametrul lor s-a majorat de la 28,8%, la soiul Stella, pana la 43,5%, la soiul Skeena, iar in perioada a
doua diametrul s-a majorat numai cu 12,2-18,9%. In anul 2020, soiul Stella s-a evidentiat prin recoltare
mai timpurie (15.06), soiul Regina prin recoltare tarzie (29.06), iar soiurile Ferrovia, Kordia si Skeena
s-au recoltat intre 19.06-24.06. Daca e sa comparam perioadele de maturare a fructelor, vom mentiona
ca in prima perioada, de la schimbarea culorii pielitei din roz-galbui in rosu-deschis, diametrul fructelor



Vasile SARBAN, Valerian BALAN. Influenta portaltoiului asupra productivitatii si calitatii fructelor de cires in sistem superintensiv. (1/-17)

14 Stiinta agricola, nr. 2 (2021)

se majoreaza cu 29,2-52,1%, iar in a doua perioada, de la schimbarea pielitei din rosu-deschis in rosu-
inchis, diametrul fructelor se majoreaza numai cu 10,6-19,2%.

Din datele prezentate se poate face concluzia ca diametrul cireselor din soiurile Early Star, Samba si
Black Star, altoite pe portaltoiul Gisela 6, in perioada de maturare a fructelor se majoreaza cu 34,8-69%,
iar la soiurile Ferrovia, Kordia, Regina, Skeena si Stella, altoite pe portaltoiul MaxMa 14, diametrul se
mareste cu 50,5-68,2%.

Masa cireselor la soiurile Early Star, Samba si Black Star difera in raport de diametrul lor. Astfel, la
soiul Blak Star fructele au avut 8,2-8,7 g/fruct, pe cand la soiul Early Star masa fructelor a constituit numai
7,2-7,5 g/fruct (Tab. 1). In anul 2019, soiurile de cires Early Star, Samba si Black Star, altoite pe portaltoiul
Gisela 6, au Inregistrat valori medii ale diametrului fructelor de la 23,2 mm pana la 28,4 mm, iar in anul
2020 acest indice a inregistrat valori de 22,8-27,3 mm. Soiul Black Star se deosebeste printr-un diametru
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Figura 3. Monitorizarea diametrului fructelor ~ Figura 4. Monitorizarea diametrului fructelor de

de cires in procesul dezvoltarii din momentul in cires in procesul dezvoltarii din momentul in care
care fructele sunt de culoare roz-galbuie fructele sunt de culoare roz-galbuie
(portaltoi MaxMa 14, distanta de plantare 5x3 (portaltoi MaxMa 14, distanta de plantare 5x3
m, SRL ,,StarAgroGroop”, Ustia, anul 2019) m, SRL ,,StarAgroGroop”, Ustia, anul 2020)

al fructelor mai mare (27,3-28,4 mm), asigurat statistic, comparativ cu soiurile Early Star si Samba. Cele
mai mici fructe (23,2-22,8 mm) s-au obtinut la soiul Early Star, cu maturare timpurie a fructelor.

Tabelul 1. Randamentul si calitatea fructelor la cires (portaltoi Gisela 6, distanta de plantare 4x2 m)

Soiul Recolta, kg/ha Diametrul | Masa cireselor, Subst:.mvga us.catﬁ titrfbcillg:t::ltzzcid
fructelor, mm g solubili, Brix% . a
malic 100 g
Anul 2019
Early Star 7013 23,2 7,5 17,8 0,63
Samba 16821 24,8 7,8 17,6 0,72
Blak Star 10750 28,4 8,7 17,9 0,66
DL 5% 1930,4 0,79 0,35 0,34 -
Anul 2020
Early Star 4889 22,8 7,2 18,7 0,67
Samba 4111 24,8 7,5 18,1 0,71
Blak Star 10333 27,3 8,2 18,2 0,63
DL 5% | 873,9 1,13 0,42 0,85 -

La soiurile Early Star, Samba si Black Star, in anul 2019, substanta uscata solubila a consti-
tuit 17,6-17,9 Brix%, iar in anul 2020 — 18,1-18,7 Brix%. Observam, ca valorile continutului de
substanti uscati solubila difera putin de la an la an si de la soi la soi. In anii 2019-2020, aciditatea
titrabila 1n fructele de cires a fost de 0,63-0,72 mg de acid malic 100 g'. Mentionam ca substanta
uscatd solubild si aciditatea titrabild in fructe la soiurile Early Star, Samba si Black Star, altoite pe
portaltoiul Gisela 6, au valori constante si difera putin in functie de conditiile climatice.
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Fructele din soiurile Ferrovia, Kordia, Regina, Skeena si Stella, altoite pe portaltoiul MaxMa 14, in
anii 2019-2020 au inregistrat 27,4-28,6 mm in diametru si nu difera statistic de la un soi la altul (Tab.
2). Amintim, cd masa cireselor, substanta uscata solubila si aciditatea titrabila in fructe sunt indici biolo-
gici specifici soiului (Whiting, M. et al. 2005). Astfel, soiurile Ferrovia, Kordia si Regina se evidentiaza
prin masa mai mare a fructelor (8,43-10,9 g), comparativ cu soiurile Skeena si Stella (7,97-8,5 g). Soiul
Regina, altoit pe MaxMa 14, a format cele mai mari fructe (9,83-10,9 g). In anul 2019, substanta uscata
solubila in fructe este cuprinsi intre 17,67 Brix%, la soiul Ferrovia, si 18,1 Brix%, la soiul Regina. In
anul 2020, continutul de substanta uscata solubila la soiurile studiate s-a marit si a constituit 18,77-20,2
Brix%. Aciditatea titrabila in fructe la soiurile de cires Ferrovia, Kordia, Regina, Skeena si Stella are
valori de 0,65-0,77 mg acid malic 100 g'!. Mentionam, ca in anul 2020, odata cu mérirea continutului de
substanta uscata solubila in fructe s-a marit si aciditatea titrabila.

Tabelul 2. Randamentul si calitatea fructelor la cires
(portaltoi MaxMa 14, distanta de plantare 5x3 m)

Soiul Recolta, Diametrul Masa Substanta uscata | Aciditatea titrabila,
kg/ha fructelor, mm | cireselor, g solubila, Brix% mg acid malic 100¢-1
Anul 2019
Ferrovia 4114 27,6 8,43 17,67 0,66
Kordia 19314 27,4 8,80 17,80 0,65
Regina 19292 27,6 9,83 18,10 0,67
Skeena 9169 28,2 7,97 17,87 0,66
Stella 7992 27,4 7,97 17,70 0,70
DL 5% 1355,2 0,95 0,64 0,48 -
Anul 2020
Ferrovia 3152 28,1 9,0 18,53 0,73
Kordia 3441 28,1 8,9 20,20 0,72
Regina 11411 28,6 10,9 18,77 0,76
Skeena 8547 27,6 8,3 18,77 0,77
Stella 5372 26,6 8,5 18,97 0,71
DL 5% 1000,5 1,26 0,33 0,74 -

Fructele din soiurile Ferrovia, Kordia, Regina, Skeena si Stella au fost recoltate la fermitatea nece-
sard pentru a fi pastrate si transportate la distante mari. In anul 2019, soiurile de cires Early Star, Samba
si Black Star au inregistrat valori medii cuprinse intre 7013 kg/ha (soiul Early Star) pana la 16821 kg/
ha (soiul Samba). Soiul tardiv Black Star ocupa o pozitie intermediara. Cele mai mari valori distinct
semnificative cu 56,4-139,9% le-au avut pomii din soiul Samba. O crestere importantd s-a Inregistrat
si la soiul Black Star — cu 53,3% comparativ cu soiul Early Star. In anul 2020, randamentul la soiurile
Early Star si Samba s-a redus semnificativ in raport cu anul 2019 si a constituit numai 4111-4889 kg/ha.
Soiul tardiv Black Star a avut o recolta superioara (10333 kg/ha), distinct semnificativa cu 111,4-151,4%
comparativ cu soiurile Early Star si Samba.

Recolta la soiurile Ferrovia, Kordia, Regina, Skeena si Stella, altoite pe portaltoiul MaxMa 14, difera
foarte mult de la un soi la altul. In anul 2019, soiurile Kordia si Regina se deosebesc printr-o crestere
semnificativa a recoltei (19292-19314 kg/ha) comparativ cu soiurile Ferrovia, Skeena si Stella (4114-
9169 kg/ha). Cea mai mica valoare a randamentului de fructe s-a inregistrat la soiul Ferrovia (4114 kg/ha).
In anul 2020 s-a inregistrat o recolta semnificativ mai mica (3152-11411 kg/ha) comparativ cu anul 2019
(4114-19314 kg/ha). Soiurile Regina si Skeena au avut o recoltd mai mare (8547-11411 kg/ha) in raport
cu soiurile Ferrovia, Kordia si Stella (3152-5372 kg/ha).

La analiza influentei asociatiei soi-portaltoi asupra randamentului soiurilor de cires trebuie de
mentionat ca si particularitatile biologice ale soiului au un rol semnificativ la formarea recoltei de fruc-
te. Pe parcursul anilor, cele mai mari valori ale recoltei au fost inregistrate la soiul Blak Star, altoit pe
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portaltoiul Gisela 6, si la soiurile Regina si Skeena, altoite pe portaltoiul MaxMa 14. Diferenta mare de
recolta se explica, de asemenea, prin ingheturile inregistrate in fenofazele de dezmugurire si deschidere
a florilor. Soiurile Samba, Kordia si Ferrovia au fost mai afectate de brumele tarzii de primavara compa-
rativ cu soiurile Regina, Black Star si Skeena, care au perioada de inflorire mai tarzie.

CONCLUZII

Dintre soiurile de cires altoite pe Gisela 6, cele mai mari valori in anul 2019 (16821kg/ha), distinct
semnificative cu 56,4-139,9%, le-au avut pomii din soiul Samba, iar in anul 2020 soiul Black Star s-a
evidentiat cu o recoltd superioara de 10333 kg/ha, distinct semnificativa cu 111,4-151,4% comparativ cu
soiurile Early Star si Samba.

Soiurile Kordia si Regina, altoite pe portaltoiul MaxMa 14, in anul 2019 au realizat cea mai mare
recolta de fructe (19292-19314 kg/ha). Randamentul soiurilor Regina si Skeena s-a dovedit a fi mai con-
stant (8547-19292 kg/ha) in raport cu soiurile Ferrovia, Kordia si Stella (3152-19314 kg/ha). Brumele
tarzii de primavara au adus prejudicii mai mari soiurilor cu inflorire timpurie Samba, Kordia si Ferrovia,
comparativ cu soiurile Regina, Black Star si Skeena, care infloresc mai tarziu.

Diametrul, masa medie si substanta uscata solubila a fructelor depind de particularitatile biologice
ale soiului si sunt slab influentate de calitatile portaltoiului utilizat. Soiurile s-au remarcat printr-o uni-
formitate mare a fructelor de aceeasi categorie de marime. La soiul Black Star, altoit pe portaltoiul Gi-
sela 6, si la soiurile Ferrovia, Kordia, Regina, Skeena si Stella, altoite pe portaltoiul MaxMa 14, valorile
medii ale diametrului fructelor au constituit 27,3-28,6 mm.

Masa cireselor din soiurile Early Star, Samba si Black Star difera in functie de diametrul lor si con-
stituie de la 7,2-7,5 g/fruct (soiul Early Star) pana la 8,2-8,7 g/fruct (soiul Blak Star). La soiurile Ferro-
via, Kordia si Regina s-a inregistrat cea mai mare masa a fructelor (8,43-10,9 g), evidentiindu-se soiul
Regina, cu 9,83-10,9 g/fruct.

Valorile continutului de substantd uscata solubild (17,6-18,7 Brix%) si ale aciditatii titrabile in fructe
(0,63-0,72 mg acid malic 100 g') la soiurile Early Star, Samba si Black Star sunt constante si depind putin
de conditiile climatice. Aceiasi indicatori difera mai mult la fructele din soiurile Ferrovia, Kordia, Regina,
Skeena si Stella —18,77-20,2 Brix% si 0,65-0,77 mg acid malic 100 g, valorle fiind mai mari in anul 2020.
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EVALUAREA PRODUSULUI BREVIS LA NORMAREA INCARCATURII DE ROD iN
COROANA POMILOR DE PAR DIN SOIUL RX 1247

Ananie PESTEANU, Dmitrii MIHOV

Abstract. The study subject of the experience was RX 1247 pear variety, grafted on BA 29 rootstock. The trees
were trained as slender spindle system. The distance of plantation is 4.0x2.0 m. The experimental plot was placed
in the orchard of ,, Terra Vitis” Ltd. founded in 2013 year. The research was conducted during the period of 2018
year. This study had the aim to determine the efficacy of Brevis on the chemical thinning of pear fruits. The fol-
lowing experimental variants were tested: 1. Control — without treatment; 2. Dirager, 0.35 1/ha; 3. Brevis, 1.1 kg/
ha; 4. Brevis, 1.65 kg/ha; 5. Brevis, 2.2 kg/ha. The spray with the products Dirager and with Brevis was performed
when the central fruit in the inflorescence was 11.8 mm in diameter (05.05.2018). During the research, the number
of fruits, mean fruit weight, crop yield and fruit size classes based on their weight were analyzed. It was established
that the good effect of chemical thinning was noticed after application of the product Brevis in dose 1,1 kg/ha.

Key words: Pear; Growth regulator; Chemical thinning; Fruit weight; Crop yield.

Rezumat. Drept material biologic al experientei au servit pomii de par din soiul RX 1247, altoiti pe portaltoiul
BA 29. Pomii au fost condusi dupa sistemul fus subtire, distanta de plantare —4,0x2,0 m. Lotul experimental a fost
amplasat in livada intreprinderii SRL ,,Terra Vitis”, fondata in anul 2013. Cercetarea a fost efectuata in perioada
anului 2018. Acest studiu a avut scopul de a determina eficacitatea produsului Brevis asupra raririi chimice a fruc-
telor de par. Experientele s-au desfasurat in urmatoarele variante: 1) de control, fara tratament; 2) Dirager, 0,35
I/ha; 3) Brevis, 1,1 kg/ha; 4) Brevis, 1,65 kg/ha; 5) Brevis, 2,2 kg/ha. Stropirea cu produsele Dirager si Brevis
s-a efectuat cand fructul central din inflorescenta avea in diametru 11,8 mm (05.05.2018). in timpul cercetirii s-a
studiat numarul fructelor, greutatea medie a lor, productivitatea si divizarea pe clasele de marime pe baza greutatii
lor. Un efect mai rational al raririi chimice s-a Inregistrat in urma aplicarii produsului Brevis in doza 1,1 kg/ha.

Cuvinte-cheie: Par; Regulator de crestere; Rarire chimica; Fruct; Greutate; Productivitate.

INTRODUCERE

In Republica Moldova, suprafata totald cultivati cu pomi de pir este de circa 3,05 mii ha, dintre care
cea pe rod constituie aproximativ 2,1 mii ha. Anual se produc circa 5000 mii tone de pere, recolta medie
constituind 2,38 t/ha. Cele mai cultivate soiuri de par in Republica Moldova sunt RX 1247, Noiabrskaia,
Vastovocinaia etc. Dintre aceste soiuri, un numar mai mare de fructe in coroana pomilor leaga soiul RX
1247, astfel producand un numar mare de fructe, dar de o calitate inferioara.

La cultura parului, pentru a obtine productii regulate si de inalta calitate, cultivatorii trebuie sa moni-
torizeze Incarcatura recoltei din coroana pomilor (Babuc, V. 2012; Babuc, V. et al. 2015; Balan, V. et al.
2001; Cimpoies, Gh. 2018). Scopul principal al unei plantatii de par consta in obtinerea unei productii
inalte cu un procent ridicat de fructe cu diametrul mai mare de 65 mm (Dussi, M. C. et al. 2008; Maas,
F.M. et al. 2010; Mokhles, A. et al. 2020). In acest sens, pana nu demult rarirea manuala era singura
metoda posibila pentru cultivatorii de pere din intreaga lume, deoarece nu existau regulatori de crestere
cu efect pozitiv pentru normarea Incarcaturii de rod.

Astazi, in cercetarile efectuate la nivel mondial, producatorii de pere utilizeaza la normarea incarca-
turii de rod compusii pe baza de 6-BA si NAA (Asin, L. et al. 2009; Curetti, M. R. et al. 2010; Dussi, M.
C. 2011). In SUA, recent a fost utilizat un produs pe baza de ABA (Arrington, M. et al. 2017; Einhorn,
T. C., Arrington, M. 2018; Greene, D. W. 2012), iar in Olanda — pe baza de metamitron (Maas, F. M.,
Van der Steeg, P. 2011).

Acesti compusi variazd 1n ceea ce priveste eficacitatea lor atunci cand sunt utilizati dupa inflorire,
adica in perioada de la cdderea petalelor si pana cand diametrul fructului constituie 16 mm.

Utilizarea produsului pe baza de metamitron a avut un efect pozitiv la normarea incarcéturii de rod
la pomii de mar (Brunner, P. 2014; Greene, D. W. 2014; Panuta, S. et al. 2021; Pesteanu, A. et al. 2021)
si de par din soiul Conference, fiind aplicat un singur tratament atunci cand diametrul fructelor a variat
de la 10 pana la 12 mm (Maas, F. M., Van der Steeg, P. 2011).

Normarea incarcaturii de rod dupd inflorire permite luarea n consideratie a gradului de inflorire, evitarea
riscului de survenire a ingheturilor tarzii de primavara dupa inflorire si de periclitare a productiei de pere.
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Produsul Brevis, cu ingredientul activ metamitron, a fost introdus relativ nu demult in mai multe tari
din lume, inclusiv in Republica Moldova, pentru normarea incéarcaturii de rod la mar si par. Exista inca
putine cercetari privind eficacitatea normarii incarcaturii de rod sub influenta produsului pe baza de me-
tamitron. M. F. Maas si P. Van der Steeg (2011) au raportat rezultate pozitive de normare a Incarcaturii
de rod la soiul de par Conference, folosind doze de la 175 pana la 300 ppm.

Avand in vedere ca rarirea manuala este costisitoare si forta de munca este din ce in ce mai dificil de
antrenat la astfel de lucrari tehnologice, a fost Tnaintata ipoteza de a studia efectul normarii Incarcaturii
de rod la cultura parului prin intermediul regulatorilor de crestere. In acest studiu prezentim rezultatele
obtinute in urma tratarii culturii parului cu produsul Brevis pentru normarea incarcaturii de rod pentru
obtinerea productiilor constante si calitative.

MATERIALE SI METODE

Cercetarile s-au efectuat 1n livada de par a intreprinderii SRL ,,Terra Vitis”, plantata in preajma sa-
tului Burlacu, raionul Cahul. Livada a fost infiintata in primavara anului 2013, cu pomi anuali, distanta
de plantare — 4,0x2,0 m, forma de coroana — fus obisnuit. in perioada anului 2018 s-a studiat influenta
diferitor regulatori de crestere la soiul RX 1247, altoit pe portaltoiul BA 29.

In conformitate cu metoda de aplicare a regulatorilor de crestere din dotare, destinati pentru norma-
rea incarcaturii de rod la par, a fost elaboratd urmatoarea schema a experientelor: 1) varianta fara rarire
(martor); 2) varianta cu Dirager, 0,35 1/ha; 3) varianta cu Brevis, 1,1 kg/ha; 4) varianta cu Brevis, 1,65
kg/ha; 5) varianta cu Brevis, 2,2 kg/ha.

Tratarea cu Dirager si Brevis s-a facut prin stropire la data de 5.05.2018, ora 19.00, cand conditiile
meteorologice din cadrul plantatiei au fost favorabile pentru efectuarea acestei operatiuni tehnologice
(Fig. 1) si fructul central din inflorescenta avea in diametru 11,8 mm.

Tratamentul cu produsele Dirager si Brevis s-a facut dupa ce au cazut 0,6 mm precipitatii atmosferice
(ora 17.00) si suprafata foliara a pomilor de par era uscata. Datoritd precipitatiilor atmosferice, cazute in
cantitate mica la data de 05.05.2018, si a celor ce au fost inregistrate la data de 10.05.2018, in urmatoarele
4-5 zile s-a diminuat fluctuatia de temperatura dintre cea inregistrata in perioada de zi i pe parcursul noptii
(+15,7-25,4°C) si a sporit umiditatea relativa a aerului (44,6-100,0%), ceea ce a permis de a inregistra o
eficacitate inalta a produselor administrate destinate pentru normarea incarcaturii de rod la cultura parului.
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Figura 1. Conditiile climaterice inscrise in cadrul plantatiei de par a intreprinderii SRL ,, Terra Vitis”’
in perioada 01.05-10.5.2018, (Statia Metos nr. 000025E7 a SRL ,, Terra Vitis )
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Cantitatea de solutie administratd la un pom a constituit 0,8 litri, in functie de numarul de pomi la o
unitate de suprafatd si cantitatea de apa recomandata de 1000 I/ha.

Cercetarile s-au realizat in conditii de camp si de laborator dupa metoda acceptata de indeplinire a
experientelor la culturile pomicole cu regulatori de crestere.

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

REZULTATE SI DISCUTII

Numarul de fructe din coroana pomilor de pér din soiul RX 1247 este influentat de regulatorul de
crestere utilizat la rarire si de doza administrata la tratare.

Investigatiile efectuate scot in evidentd ca un numar mai mare de fructe (Tab. 1) s-a inregistrat in
varianta unde nu s-a efectuat rarirea — 130 buciti/pom. In continuare, o diminuare neinsemnata a nu-
marului de fructe s-a obtinut 1n varianta tratata cu regulator de crestere Dirager in doza 0,35 1/ha — 118
bucati/pom.

Tratarea cu produsul Brevis in doza 1,1 kg/ha a diminuat indicele in studiu cu 91,2% comparativ cu
varianta martor. Majorarea dozei produsului studiat la 1,65 si 2,2 kg/ha a redus numarul de fructe ramase
in cadrul pomilor pana la 45 si, respectiv, 36 bucati/pom.

Tabelul 1. Influenta produsului Brevis asupra productiei de fructe in coroana pomilor
de par din soiul RX 1247, anul 2018

Variantele Numirul Greutatea medie.| Productia de fructe In % _fa‘;é
de fructe, ’ de varianta

experientei bucata/pom g kg/pom t/ha martor
Fara rarire, (martor) 130 212 27,6 34,5 100,0
Dirager, 0,35 I/ha 118 220 26,0 32,5 94,2
Brevis, 1,1 kg/ha 68 337 22,9 28,6 82,9
Brevis, 1,65 kg/ha 45 363 16,3 20,4 59,2
Brevis, 2,2 kg/ha 36 372 13,4 16,8 48,7

LDS 5% 5,4 16,5 1,4 1,5 -

Astfel, in varianta martor, unde nu s-a efectuat normarea incarcaturii de rod, greutatea medie a unui
fruct la soiului RX 1247 a atins 212 g, iar in celelalte variante a constituit intre 220 si 372 g. Valori mai
mici ale greutatii medii a fructului au fost inregistrate la tratarea pomilor cu produsul Dirager in doza
0,35 I/ha — 220 g, iar cele mai mari in varianta tratata cu Brevis in doza 2,2 kg/ha — 372 g. Odata cu mic-
sorarea dozei de tratare scade si greutatea medie a fructelor, aceasta constituind 337 g Tn varianta tratata
cu Brevis 1n doza 1,1 kg/ha si 363 g 1n varianta cu Brevis, 1,65 kg/ha.

Productii mai mari de fructe la un pom si la o unitate de suprafata s-au obtinut in varianta martor,
fara rarire, unde indicii mentionati au constituit 27,6 kg/pom si, respectiv, 34,5 t/ha. Valori nesemnifi-
cativ mai mici comparativ cu varianta martor au fost inregistrate in varianta tratata cu produsul Dirager
in doza 0,35 I/h, unde productia de fructe a inregistrat 26,0 kg/pom si, respectiv, 32,5 t/ha. Rezultatele
obtinute 1n varianta respectiva ne permit sd constatam ca tratarea pomilor din soiul RX 1247 cu produse
pe bazd de ANA n-a influentat esential normarea incarcaturii de rod in coroana pomilor de par.

In cazul variantei tratate cu produsul Brevis in doza 1,1 kg/ha, productivitatea unui pom a constituit
22,9 kg/pom, iar la o unitate de suprafatd s-a obtinut 28,6 t/ha, adica a scazut cu 5,8% comparativ cu
varianta martor. in variantele tratate cu produsul Brevis in dozele 1,65 si 2.2 kg/ha, productia globala de
fructe a constituit 20,4 t/ha si, respectiv, 16,8 t/ha.

In cadrul studiului privind influenta regulatorului de crestere asupra calititii fructelor la pomii din soiul
RX 1247, constatam o redistribuire mai rationala in variantele tratate cu produsul Brevis, in comparatie cu
varianta martor, fara tratare, si cu varianta tratata cu produsul Dirager in doza 0,35 I/ha (Tab. 2).

In varianta martor, fara tratare, ponderea fructelor cu greutatea medie mai mica de 100 g constituie
3,7%, ponderea fructelor cu greutatea medie de 100-200 g constituie 58,5%, a fructelor cu greutatea
medie de 200-300 g — 37,0%, iar a celor cu greutatea mai mare de 300 g — numai 0,8%. Rezultate
similare au fost Inregistrate in varianta tratatd cu produsul Dirager in doza 0,35 1/ha, unde a sporit
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ponderea fructelor cu greutatea mai mica de 100 g — 20,8%. Celelalte grupe de fructe au avut ponderi
de 28,0; 40,0 si, respectiv, 11,2%. Aceasta demonstreaza o data in plus ca produsul pe baza de ANA nu
este eficient la normarea incarcaturii de rod in plantatia de par din soiul RX 1247.

Utilizarea regulatorului de crestere Brevis la normarea incarcaturii de rod a influentat pozitiv asu-
pra calitatii fructelor obtinute. Daca, de exemplu, in varianta tratatd cu Brevis in doza 1,1 kg/ha s-a
inregistrat o pondere mai mare a fructelor cu greutatea medie de 100-200 g, si anume 10,1%, atunci la
aplicarea dozei de 1,65 si 2,2 kg/ha, indicele in studiu s-a redus semnificativ si a constituit 3,8 si, respec-
tiv 0,0%. Aceeasi legitate este valabila si pentru grupa de fructe cu greutatea medie de 200-300 g, indi-
cele in studiu constituind 49,3; 44,2 si, respectiv, 27,3%. In cazul grupei de fructe cu greutatea medie de
peste 300 g, ponderea acestora 1n varianta tratatd cu cea mai mica cantitate de Brevis (1,1 kg/ha) este mai
mica (37,7%) fata de variantele cu doze mai mari de tratare, in care s-a ajuns la 52,0 si, respectiv, 72,7%.

Tabelul 2. Influenta produsului BREVIS asupra redistribuirii fructelor in functie de greutatea medie a
lor la pomii de par din soiul RX 1247, anul 2018

Variantele Ponderea fructelor (%) in functie de greutatea medie (g)

experientei 100 100-200 200-300 >300
Fara rarire, (martor) 3,7 58,5 37,0 0,8
Dirager, 0,35 I/ha 20,8 28,0 40,0 11,2
Brevis, 1,1 kg/ha 2,9 10,1 49,3 37,7
Brevis, 1,65 kg/ha - 3,8 44,2 52,0
Brevis, 2,2 kg/ha - - 27,3 72,7

Studiul efectuat asupra calitatii perelor din soiul RX 1247 scoate in evidenta o redistribuire mai rati-
onald a fructelor conform greutatii lor medii in varianta tratata cu produsul Brevis in doza 1,1 kg/ha, in
comparatie cu celelalte variante luate in studiu.

CONCLUZII

Cercetdrile au aratat cd, in plantatiile comercial-industriale, pentru normarea incarcaturii de rod la
pomii de par din soiul RX 1247 este mai rational de efectuat tratarea cu regulatorul de crestere Brevis 1n
doza 1,1 kg/ha la etapa cand fructul central din inflorescenta are 10-12 mm in diametru.

Aplicarea regulatorului de crestere Dirager, pe baza de ANA, la normarea incarcaturii de fructe la
soiul RX 1247 s-a dovedit a fi ineficienta.

Pentru a intelege mai bine modul in care produsul Brevis actioneaza in coroana pomilor de par sunt
necesare 1n continuare cercetdri cu aplicarea acestui regulator de crestere in doze mai mici de tratare, la
etapa cand diametrul fructului central din inflorescenta este de 14-15 mm.
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THE USE OF BIOSTIMULANT MATUREX TO INCREASE
THE QUALITY OF THE GRAPES IN THE MUSCAT OF HAMBURG
VARIETY IN THE CONDITIONS OF CLUJ NAPOCA

Anamaria CALUGAR, Cristian Stefanel LEMNE, Anca Cristina BABES,
Florin Dumitru BORA, Calin BOZDOG, Claudiu Ioan BUNEA
Abstract. To improve the quality of horticultural crops are used a series of biostimulants to accumulate the
amount of sugar and increase the intensity of color. The study took a variety of table grapes with medium maturity,
Muscat of Hamburg, in the conditions of Cluj Napoca. The vines were planted in the didactic collection of the
Faculty of Horticulture, in the USAMYV Cluj Napoca campus. The climatic conditions of 2020 (spring with low
temperatures) determined the delay of the phenophases of vegetation by 3 weeks, including up to the phenophase
of veraison and ripening of the grapes. In this case, the application of the Maturex biostimulant was done only
once, on September 7, when the grapes were 5-10% in the veraison. The application was made by spraying, with
an atomizer, in a concentration of 30 ml per 10 liters of water. The experience included the control variant (un-
treated) and the treated variant. The grapes were harvested for analysis 6 weeks after treatment, which consisted
in determining the weight of the grape, the sugar and total acidity content in the berries, the mass of 100 berries,
the mechanical analysis of the grape composition and the berries sphericity. According to the OIV codes, visually
notes were awarded. The results showed signifficant differences between the treated version and the untreated ver-
sion in terms of sugar content in the berries and unformity in skin color.
Key words: Grapevines; Muscat of Hamburg; Biostimulants; Berries; Sugar; Harvest.

INTRODUCTION

In the last decade, the cultivation of table grapes has spread in areas low light conditions, a high ra-
infall, and relatively low thermal amplitude during véraison to maturation, which adversely affect fruit
maturation indexes, such as color development and biosynthesis of primary or secondary metabolites
(Teixeira, A. et al. 2013; Qunxian, D. et al. 2019). Grape growers may occasionally face difficulties in
grape skin coloration and low total soluble solids content in growing of table grape cultivars (Kok, D.,
Bal, E. 2018). To overcome these problems, exogenous hormones can be applied to red-colored table
grapes to improve their internal and external appearances (berry color development) and quality, for
instance (Conde, A. et al. 2016; Luan, L.Y. et al. 2013).

In recent years, the stimulant has been widely used to horticultural crops as they have plant growth-
promoting effects (Qunxian, D. et al. 2019). The biostimulant is “a formulated product of biological
origin that improves plant productivity as a consequence of the novel, or emergent properties of the
complex of constituents, and not as a sole consequence of the presence of known essential plant nutri-
ents, plant growth regulators, or plant protective compounds (Yakhin, O.1. et al. 2017).

The biostimulants could have in compositons diverse materials which may include bacteria,
fungi, seaweeds, higher plants, animals and also humate-containing raw materials (du Jardin, P.
2015). Freeamino acids, seaweed and fruit extracts, effective microorganism, humic substances
and chitosan are classified as natural biostimulants (Calvo-Veles, P. et al. 2014). In commercial
grape growing, different methods such as canopy management techniques, sprinkler cooling,
spraying of various biostimulants and plant growth regulators are used for enhancing quality
characteristics of grapes (Kok, D., Bal, E. 2017). There are some studies which investigate the
effects of biostimulant on grape quality (Yuan, L. et al. 2018). The purpose of present study was
to evaluate effects the use of Maturex biostimulator on yield and table grape quality characte-
ristics of Muscat of Hamburg in cool climate conditions.

MATERIALS AND METHODS

Plant Material and Study Area. This study was performed during the 2020 growing season, located
in the Didactic collection of UASVM Cluj-Napoca, Cluj County, Transylvania, Romania. Seven year
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old Muscat of Hamburg grapevines (Vitis vinifera L.) were used
as materials. Vines were planted 1.2 x 1.8 m distance between
vines and between rows. The vineyard was established in 2013.
The vines are grafted on SO-4 with a planting density of 4629
vines/ha. The trellis system is monoplan with a three-row wire
(1- simple, 2- double, 3- double). The same trellis system was
used for all training systems in the experiment field.

The vineyard was in charge of local standard viticulture prac-
tices for cultivar and region. It was also applied a standard disea-
se control program for fungal diseases.

Biostimulant Treatments and Treatment Times. In current
study, effects of Maturex biostimulant on yield and quality cha-
racteristics of Muscat of Hamburg table grape cultivar were eva-
luated. Biostimulant was applied to grapevines at the stage of ve-
. raison of 5-10 % of berries, on September 7%, The treatment was
i - made only once due to rainy weather on the following period.

Figure 1. Veraison phenophase —the =~ The Maturex biostimulator was applied as follow: 30 ml dis-
moment of applying treatment with solved in 10 liters of water. The treatment was applied only once

Maturex (September 7th, 2020) by spraying on the surface of leaves and bunches. The treatment

was applied on 15 vines (5 vine on replicate). On marked vines for
observation (15 treated vines and 15 untreated vines) the number of grapes/vines was around 15-16 bunches.

Measurement of Yield and Quality Parameters. In present study, grape weight (g) and 100 berries
weight were measured as yield parameters. Total soluble sugar (g/1) using portable Zeiss refractometer,
titratable acidity (g/1 tartric acid) by titrimetric method were determined as quality parameters (Bora, F.
et al. 2014). The sphericity index was calculated as proposed by Roberto et al., 2017. Appreciation on
grape general aspect was made according OIV codes (OIV, 2018).

Harvest Time and Preparation of Grape Sampling. During the 2020 growing season, grapes on
the grapevines of Muscat of Hamburg were continuously observed and were harvested after 6 weeks
after treatment. After the grapes were harvested, samples of 50 bunch grapes were collected from each
variant (not treated and Maturex treated) and were finally used to determine total soluble solids content,
total acidity, bunch weight and 100 berries weight.

Statistical analysis. The data were expressed as mean from three replicates for each variant. The statisti-
cal interpretation of the data was performed using the Excell Program for the analysis of variance (ANOVA).

RESULTS AND DISCUSSIONS

The town of Cluj-Napoca has an area of 179.5 km? and is located in central Transylvania in the So-
mes Mic Corridor, situated within three major geographical units: the Transylvanian Plain, the Somes
Plateau, and the Apuseni Mountains, wich influence the climatic conditions throughout the year (Boan-
ca, P. etal. 2018). Meteorological data were provided by the meteorological station ADSCON Telemetry
of University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca. According to Micle et
al. (2019), in Cluj-Napoca is an average annual temperature of 8.3 °C. Autumns are colder in Cluj-Na-
poca due to the air front coming from northern Europe. Until midSeptember, summer temperatures can
still be recorded, after which it gradually cools down. The transition from summer to autumn is quite
fast and most days are recorded with rainfall and windy days. The precipitation regime in Cluj-Napoca
city is influenced by the geographical positioning and the circulation of air masses with western predo-
minance. The analysis of the annual values of precipitation and the multiannual average is 590 mm. In
experimental plot the soil type is typical preluvosol, with a clay-sandy texture, which ensures a good
supply of plants with water (Lung, M.L. 2012).

During 2020, the developing of the phenophases in the Muscat of Hamburg variety was significantly
influenced by the climatic conditions. All phenophases were delayed on 2-3 week compared with an
average year for Transylania region. If version for Muscat of Hamburg on a normal year was observed
at the beginning of August, during 2020 — this phenophase was observed on the third decade of the
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Table 1. Development of phenophases in the Muscat of Hamburg variety,
during 2020, in the USAMV Cluj Napoca experimental field

Phenophases 2020
Bleeding sap March 30th — April 5th
Disbudding/Budding April 24-30th
Shoots growth After May 10th
Blooming June 24-30th
Verasion Around August 25th
Harvest at full maturity Around October 13th
Leaves fall November 15-20th

month, as showed in Table 1. During verasion till ful maturity there are some well-orchestrated coordi-
nation of steps, such as accumulation of anthocyanins, responsable for color and sugars, degradation of
chlorophyll and organic acids, cell wall softening, and synthesis of volatiles (Kumar et al., 2014). Some
studies shown that the application of biostimulants enhances the accumulation of several metabolite.
Meanwhile, the degradation of other metabolites involved in fruit ripening was accelerate by this pro-
cess (Koyama, K. et al. 2010).

From the data in Table 2, it can be seen that, compared to the average experience, the variant to whi-
ch the treatment with Maturex (VT) was applied had a higher sugar accumulation of 157 g/l, compared
to the untreated variant (VN) - 148 g/l. The difference, from a statistical point of view, is significantly
positive compared to the average experience. Regarding total acidity and spherity indix, between the
experimental variants, there was no statistical difference, the treament had no influence on those two
parameters due to late and the number of times of aplication. Our results are comparable with thoose
obtain by other researchers. According to R. Koyama et al. (2014), F.J.D. Neto (2017), D. Qunxian et al.
(2019), the application of S-ABA to ‘Rubi’ and ‘Isabel’ grapevines and Sunred to Cabernet sauvignon
and Prosseco showed significant differences in the fresh mass of berries and bunches, soluble solids,
titratable acidity, and ratio of soluble solids/acidity.

Table 2. Synthesis of data on quality and quantity parameters of Muscat of Hamburg

< . Sugar content Total acidity Sphericity | Grape weight | 100 berries
= Variant () (g/l tartric acid) index (2) weight (g)
1| Maturex treated - VT 157* 5,3 1,23 502%* 278*
2 | Untreated variant - VN 148° 5,8 1,28 488° 267°
Mean of experience 152,2 5,5 1,25 495 272,5
LSD 5% 2,28 0,50 0,05 2,98 2,48
LSD 1% 5,73 1,15 0,12 6,92 5,76
LSD 0,1 % 7,45 3,65 0,38 21,92 8,24

Regarding the quantity parameters, the weight of one grape and 100 berries were significantly influ-
ence by the treatment with Maturex as showed in Table 2. It can be seen that, compared to the average
experience, the variant to which the treatment with Maturex (VT) was applied, had an average bunch
weight of 502 g/l, compared to the untreated variant (VN) - 488 g/l. Even if, from the statistical point of
view, there was a significant difference, we consider that this is due to the sample harvest.

As can be seen from the Figures 2 and 3, in both experimental variants, the color of the berries was
not uniform. Thus, for the VT variant - depending on the color, two intensities of color of berries were
appreciated: full colored berries and semi-colored berries. In the VN variant, three intensities of color
were appreciated — full colored berries, semi-colored berries and non-colored berries.

The mechanical composition of the grapes varies depending on the variety, the limits of variation in this
case being large, the specific characteristics of the varieties and their direction of use. The composition also
varies depending on the pedooclimatic conditions in different areas or the annual meteorological conditions
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in the same area. It also varies with the vigor of the vines, the position of the grapes on the vine and their
degree of ripeness. In the Muscat of Hamburg variety, the number of berries in one kg of grapes ranged from
328 berries in the Maturex treatment variant (VT) to 319 berries in the non-treatment variant (VN) (Table 3).

Figure 2. Appreciation of the intensity of berry color in the Muscat of Hamburg variety to the untrea-
ted variant — VN (from left to right - uncoloured berries, semi-colored berries, full colored berries)

Figura 3. Appreciation of the intensity of berry color in the Muscat of Hamburg variety to the Maturex
treated variant — VT (from left to right - semi-colored berries, full colored berries)

The health of the grapes particularly influences the data obtained from the mechanical analysis; therefo-
re, it is necessary that in the study of varieties for the knowledge of their qualitative potential, the analyzed
grapes be healthy, characteristic of the varieties, and the defective grains to be replaced with normal ones
or to compensate their number and weight compared to normal ones. As it is observed from Table 3, for
Maturex treament variant there were only 3,35% of diseased berries, compared with non-treatment variant
with 9,40%. The Maturex treatment influenced the diseased degree of berries at full maturity.

Table 3. Mechanical analysis per 1 kg of grapes for the Muscat de Hamburg variety

No. of No. of No. of %
Variant b i healty diseased | diseased | Skin (g) Pulp (g) | Seeds (g) | Rachis (g)
erries . . .
berries berries berries
VT 328 317 11 3,35 230 676 43 51
VN 319 289 30 9,40 228 669 49 54

VT- Maturex treated variant; VN — untreated variant

Based on the commercial aspect when harvesting the grape samples visible in Figures 4 and 5 and
based on the OIV visual assessment criteria, the grades for the experimental variants were established.

Figura 4. Grapes harvest for analysis and
appreciation of the Muscat de Hamburg
variety - the variant treated with MATUREX

Figura 5. Grapes harvest for analysis and
appreciation of the Muscat de Hamburg

0 variety - the variant untreated
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Table 4. OIV assessment criteria for skin and thigh appearance
Variant/ . Uniformity of Intens1'ty of'ar.1- Pulp juiciness | Skin thickness
Berry shape — | Skin color — . thocyanin staining
Observed | 4" 01V 223 | code OV 225 | SKincolor— 1 oulp — code | — ©04e OV | —code OIV
character code OIV 226 puip 232 228
OIV 231
VT Note 2 Note 6 Note 2 Note 7 Note 3 Note 7
VN Note 2 Note 5 Note 1 Note 6 Note 3 Note 7

VT- Maturex treated variant; VN — untreated variant

In the table 4, the differences can be observed between the experimental variants to the OIV criteria which
refer to the skin color, the uniformity of the skin color and the intensity of the anthocyanin coloration in the pulp.
Thus, it can be stated that, as confirmed in the data presented above, that the treatment with Maturex, even with
a single treatment, influenced the quality and commercial appearance of Muscat de Hamburg grapes.

CONCLUSIONS

Climatic changes influenced significantly the quality of harvest. The applying of some biostimulants in
difficult years and in areas with low heliothermal conditions could rise the quality of the harvest. Our results
showed that, the using biostimulant Maturex, increases the quality of grapes of Muscat of Hamburg in an area
not-suitable for grape growing and also in a difficult year. Even if the Maturex treatment is applied only once,
the influence of the level of sugar content and uniformity of the berry color is observed. Also, the Maturex
treatment influenced the degree percentage of diseased berries, with only 3,35% for the treated variant, com-
pared with non-treatment variant with 9,40%. In growing of table grape, problems derived from uneven skin
coloration and low total soluble solids content can be encountered by grape growers. The results of present
study revealed that the foliage sprayed with biostimulants could improve quality components.
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EVOLUTIA PRINCIPALILOR FACTORI CLIMATICI iIN AREALUL
VITICOL ODOBESTI

Ionica BOSOI, Marioara PUSCALJ U, Liliana ROTARU, Ghica MIHU
Abstract. The reality of climate change is accepted by the vast majority of the scientific community. Among hu-
man activities, agriculture, but especially viticulture, is highly dependent on climatic conditions during the grow-
ing season. This article aims at a study of the evolution/trend of the main annual and vegetation period climatic fac-
tors (air temperature, precipitation, insolation, air hygroscopicity) and synthetic climate indicators (Ihr, CH, Ibcv,
IAOe, IarDM, IH, IF) during the last 10 years in Odobesti vineyard. The climatic data analyzed in this study were
recorded at the Research and Development Station for Viticulture and Vinification Odobesti (RDSVV Odobesti),
and the average of the last 10 years (2011-2020) was compared with the multiannual average over a period of 65
years (1946-2010). The analysis of the recorded data highlighted clear trends in the evolution of the main climatic
factors in Odobesti wine ecosystem, which confirms the reality of specific phenomena of climate change, with a
direct impact on the vegetative and productive potential of vineyards. There is an increase in annual average values
and climate indicators analyzed and an increasing frequency of extreme weather events.
Key words: Viticultural area; Climate indicators; Multiannual average; Vegetation period; Odobesti vineyard.
Rezumat. Realitatea schimbarilor climatice este acceptatd de marea majoritate a comunitatii stiintifice. Dintre
activitatile umane, agricultura, dar mai ales viticultura, este foarte dependenta de conditiile climatice din timpul sezonu-
lui de vegetatie. Lucrarea de fata 1si propune un studiu privind evolutia/tendinta principalilor factori climatici anuali si
din perioada de vegetatie (temperatura aerului, precipitatii, insolatie, higroscopicitatea aerului) si a indicatorilor climatici
cu caracter sintetic (Ihr, CH, Ibcv, IAOe, larDM, IH, IF) pe parcursul ultimilor 10 ani In podgoria Odobesti. Datele cli-
matice analizate in acest studiu au fost inregistrate la statia meteo a Statiunii de Cercetare pentru Viticultura si Vinificatie
Odobesti (S.C.D.V.V. Odobesti), iar media ultimilor 10 ani (2011-2020) a fost comparata cu media multianuala pe o
perioada de 65 de ani (1946-2010). Analiza datelor inregistrate a evidentiat tendinte clare in evolutia principalilor factori
climatici in ecosistemul vitivinicol Odobesti, care confirma realitatea unor fenomene specifice schimbarilor climatice, cu
impact direct asupra potentialului vegetativ si productiv al podgoriilor. Se constata o crestere a valorilor medii anuale si
ale indicatorilor climatici analizati si o frecventa tot mai mare a fenomenelor climatice extreme.
Cuvinte-cheie: Zona viticold; Indicatori climatici; Medie multianuald; Perioada de vegetatie; Podgoria Odobesti.

INTRODUCERE

Fiecare regiune viticola principala a lumii poate fi caracterizata prin conditii climatice medii, care reprezinta
motoarele tipicitatii vinului din regiune. Cu toate acestea, sunt de asteptat noi provocari din cauza schimbarilor
climatice, deoarece cultivarea vitei-de-vie este profund dependenta de conditiile meteorologice si climatice.

Incilzirea globald este un fenomen care a influentat puternic ultimele decenii, cu efect de perturbare a
evolutiei factorilor naturali ai ecosistemelor. In cazul ecosistemelor vitivinicole, schimbarile de temperatura
si precipitatiile asteptate pot duce la modificari ale perioadelor de vegetatie, zonarea soiurilor si multe alte
schimbari care nu pot fi prezise in prezent, dar care pot evolua si pot avea un impact negativ. Predictiile bazate
pe modelele climatice globale arata cd ne putem astepta la aparitia mai frecventa a evenimentelor meteorologice
extreme, iar riscurile si daunele asociate pot deveni semnificative (Van Leeuwen, C. et. al. 2016). Principalele
efecte ale schimbarilor climatice sunt: cresterea temperaturii in perioada de vegetatie; cresterea numarului de
zile cu t >30°C; cresterea temperaturii medii n timpul maturarii strugurilor; cresterea temperaturii medii a ce-
lei mai calde luni din sezonul de vegetatie; cresterea temperaturii medii din cea mai rece lund a sezonului de
vegetatie; cresterea duratei sezonului de vegetatie (zile fard inghet); instalarea unor temperaturi minime extreme
de iarnd; cresteri ale precipitatiilor din iulie pana in octombrie; cresterea sezonalitatii precipitatiilor (coeficient de
variatie); modificarea indicelui de ariditate (Gladstones, J. 2011; Roehrdanz, R., Hannah, L. 2016).

Aceste schimbari pot remodela distributia geografica a regiunilor viticole, iar tipicitatea vinului poate
fi, de asemenea, amenintatd Tnh majoritatea cazurilor. Schimbarile climatice vor impune astfel implemen-
tarea unor strategii de adaptare in timp util, adecvate si rentabile, care sa fie planificate si adaptate la
conditiile locale pentru o reducere eficientd a riscurilor (Fraga, H. et. al. 2012).

In acest context, lucrarea prezinti o analizi a evolutiei principalilor factori climatici si a indicatorilor
climatici cu caracter sintetic Inregistrati in perioada 2011-2020, comparativ cu media multianuala
(1946-2010) in podgoria Odobesti.
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Figura 1. Arealul viticol al podgoriei Odobesti

Podgoria Odobesti, una dintre cele mai vechi si mai vestite podgorii din Romania, este situata in zona
Subcarpatilor de curburd, a caror clima influenteaza puternic climatul regiunii. Podgoria ocupé zona de
deal paraleld cu Muntii Vrancei, care cuprinde si orasul Odobesti, la adapostul celui mai inalt deal — Ma-
gura Odobestilor (996 m), cu faimoasele plaiuri Sarba, Varsatura, Padureni si Scanteia, avand trei centre
viticole: Odobesti, Jaristea si Bolotesti (Fig. 1). Centrul viticol Odobesti este delimitat de paralela 45°
46’ latitudine nordica si meridianul 27° 40" longitudine estica la o altitudine de 150 m.

Pentru caracterizarea tendintelor climatice din zona viticola a podgoriei Odobesti s-au analizat evolutia
principalilor factori climatici anuali (temperatura medie a aerului, suma precipitatiilor, suma orelor de stra-
lucire a soarelui, higroscopicitatea aerului etc.), regimul termic si regimul hidric al perioadei de vegetatie
(temperatura medie, suma gradelor de temperatura globala, activa si utild, cantitatea de precipitatii, tem-
peratura medie a lunii celei mai calde — iulie, numarul de zile cu temperaturi >30°C) si indicatorii sintetici
de clima: indicele heliotermic real — Thr (Branas, J. 1946), coeficientul hidrotermic — CH (Censiaunos, [ T.
1936), indicele bioclimatic al vitei-de-vie — Ibcv (Constantinescu, Gh. 1964), indicele aptitudinii oenocli-
matice — [AOe (Teodorescu, St. 1978), indicele de ariditate dupa De Martonne — [arDM (De Martonne,
E. 1926), indicele Huglin — IH (Huglin, P. 1978) si indicele de racoare a noptilor — IF (Tonietto, J. 1999).

Datele climatice au fost inregistrate la statia meteo a SCDVV Odobesti in anii 1946-2020. Datele
culese pe parcursul a 75 de ani au fost centralizate Intr-o baza de date utilizata pentru calcularea prin-
cipalilor indicatori de bilant climatic si de sintezd. Au fost calculate si comparate valorile mediei anilor
2011-2020 (10 ani) si ale mediei multianuale pe perioada 19462010 (65 de ani).

REZULTATE SI DISCUTII

Evolutia regimului termic. Incélzirea climei globale, fenomen care a caracterizat puternic ultimele
decenii, a influentat considerabil atat evolutia regimului termic anual, cat si a regimului termic in peri-
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oada de vegetatie in ecosistemul viticol al podgoriei Odobesti. Din analiza datelor inregistrate in ultimii
10 ani (perioada 2011-2020) se constata ca temperatura medie anuald a crescut la 12,2 °C, inregistrand
un excedent de 1,7 °C fata de valoarea mediei multianuale (1946-2010), care este de 10,5 °C (Fig. 1).
Cresterea temperaturii medii anuale a aerului s-a demonstrat din ce in ce mai puternic in ultimii 10 ani
(2011-2020), perioada in care s-au inregistrat constant valori de peste 12°C si chiar 13°C (anii 2015 si 2020).
In perioada de vegetatie a vitei-de-vie (aprilie-septembrie), cresterea temperaturii medii in ultimii 10 ani este

si mai evidentd, inregistrandu-se un excedent de 1,9 °C (19,8 °C) fatd de media multianuala (17,9 °C).
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Figura 1. Temperatura medie lunara, anuala si din perioada de vegetatie (podgoria Odobesti)

In podgoria Odobesti, temperatura medie din luna cea mai calda a anului (iulie) a crescut in ultimii
10 ani (2011-2020) cu 1,7°C fatd de media multianuald a lunii (21,9°C), ajungand la 23,6°C. In acest
context, numarul de zile cu temperaturi >30°C din perioada de vegetatie a Inregistrat o crestere in medie
cu 3,21 zile/an fata de valoarea mediei multianuale (29,4 zile), in ultimii 10 de ani ajungand la 57,2 zile,
fapt ce arata ca arealul viticol Odobesti ofera conditii favorabile pentru obtinerea atét a vinurilor albe,
cat si a vinurilor rosii de calitate superioara.

De asemenea, suma gradelor de temperatura globala (BTG), activa (BTA) si utila (BTU) din perioada
de vegetatie a inregistrat valori superioare in ultimii 10 ani fatd de media multianuala. Astfel, bilantul
termic util (BTU) din perioada de vegetatie a crescut la 1831,6°C (media pe 2011-2020) in comparatie

cu media multianuala de 1550,8°C (pe perioada 1946-2010) (Fig. 2).
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Figura 2. Bilanturile termice (BTG, BTA, BTU) in podgoria Odobesti
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Evolutia regimului pluviometric. Suma precipitatiilor anuale si cantitatea de precipitatii cazute in
perioada de vegetatie a inregistrat in podgoria Odobesti un trend ascendent (Fig. 3).

Cantitatea medie anuald de precipitatii Inregistratd in ultimii 10 ani (655,8 mm) a crescut cu 44,1
mm fata de media multianuald (611,7 mm), insa cu o accentuare a distributiei dezechilibrate de-a lungul
perioadei, alternand 2-4 ani ploiosi cu 1-2 ani secetosi, dar si pe parcursul unui an. Si cantitatea medie
de precipitatii inregistrate n perioada de vegetatie a vitei-de-vie a crescut in ultimii 10 anii cu 33,0 mm
(418}0 mm) fatd de media multianuala (385,0 mm).
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Figura 3. Regimul pluviometric (podgoria Odobesti)

Cantitatea de precipitatii din luna cea mai ploioasa a anului (iunie) a crescut usor in ultimii 10 ani la
98,6 mm, comparativ cu media multianuala de 83,2 mm. in schimb, lunile de iarna (ianuarie si februarie)
inregistreaza o scadere a precipitatiilor (20,9 mm si, respectiv, 27,5 mm) fata de media multianuala (33,6
mm si, respectiv, 31,5 mm).

Evolutia insolatiei si a higroscopicitatii aerului. Suma orelor de stralucire a soarelui (insolatia) si hi-
groscopicitatea aerului in perioada de vegetatie sunt alti indicatori importanti pentru vita-de-vie. Valoarea
medie calculata pentru durata de stralucire a soarelui in perioada de vegetatie din ultimii 10 ani a fost de
1680,3 ore, cu 211,8 ore mai mare fatd de media multianuala, a carei valoare este de 1486,5 ore (Tabelul 1).
In ceea ce priveste umiditatea relativa a aerului sau higroscopicitatea, valoarea medie anuald din ultimii 10
ani aratd o usoara crestere (70,8%) fatd de media multianuala (69,7%) in timp ce in perioada de vegetatie
valoarea medie a umiditatii aerului (63,7%) a fost apropiatd de media multianuala (63,8%).

Tabelul 1. Durata de stralucire a soarelui si higroscopicitatea aerului in podgoria Odobesti

Indicator climatic Media multianuala Media 2011-2020
(19462010 (10 ani)
Suma orelor de strilucire a anual 2123.0 2412.6
soarelui (ore) in perioada de vegetatie 1468.5 1680.3
. . o anual 69,7 70.8
Umiditatea relativa a aerului (%) n perioada de vegetatic 63.8 63.7

Evolutia indicatorilor sintetici. Pentru aprecierea resurselor heliotermale si hidrice ale unei pod-
gorii se folosesc o serie de indicatori sintetici, care integreaza actiunea combinata a doi sau trei factori
ecoclimatici (Tardea, C., Dejeu, L. 1995; Serdinescu, 2020). Principalii indicatori climatici cu caracter
sintetic importanti pentru cultura vitei-de-vie sunt: indicele heliotermic real — Ihr (Branas, J. 1946),
coeficientul hidrotermic — CH (Seleaninov, G. T. 1936), indicele bioclimatic al vitei-de-vie — Ibcv (Con-
stantinescu, Gh. 1964), indicele aptitudinii oenoclimatice — [AOe (Teodorescu, St. 1978), indicele de
ariditate De Martonne — larDM (De Martonne, E. 1926), indicele Huglin — IH (Huglin, P. 1978) si indi-
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cele de racoare a noptilor — IF (Tonietto, J. 1999). Valorile acestor indicatori climatici sintetici in arealul
viticol Odobesti sunt prezentate 1n tabelul 2.

In conditiile tarii noastre, indicele heliotermic real (Ihr) variaza in limitele 1,35-2,70, cele mai mari valori
inregistrandu-se 1n podgoriile sudice cu disponibilitate heliotermala crescuta (Oslobeanu, M. si colab. 1991).
In conditiile ecoclimatice ale podgoriei Odobesti, indicele heliotermic real a inregistrat o crestere accentuati
in ultimii 10 ani (3,12), cu 39,9% fatda de media multianuald calculata pe perioada 19462010 (2,23).

Tabelul 2. Valorile indicatorilor ecologici sintetici, podgoria Odobesti

Indicator climatic sintetic Media multianuala Media 2011-2020
(1946-2010) (10 ani)
Indicele heliotermic real, (1Hr) 2,23 3,12
Coeficientul hidrotermic, (CH) 1,23 1,18
Indicele bioclimatic viticol, (Ibcv) 7,46 8,68
Indicele aptitudinii oenoclimatice (/4Oe) 4511 5073
Indicele de ariditate De Martonne (lar DM) 29,9 29,6
Indicele heliotermic Huglin (/H) 1987 2400
Indice de récire a noptilor (IF) 11,9 13,4

Valorile coeficientului hidrotermic in podgoriile din Romania variaza intre 0,7, in cadrul arealelor
viticole cele mai secetoase, si 1,8, in cadrul arealelor viticole cele mai umede. in conditiile podgoriei
Odobesti, CH a inregistrat o evolutie usor descendenta, valoarea medie calculata pe ultimii 10 de ani
(1,18) scazand cu 4,07% fata de valoarea multianuala (1,23).

In conditiile din tara noastra, valorile indicelui bioclimatic viticol variaza intre 4 si 15 (Téardea, C.,
Dejeu, L. 1995). In podgoria Odobesti, valorile Icbv au avut un trend ascendent, valoarea medie pe
ultimii 10 ani (8,68) crescand cu 16,35% fatd de media multianuala (7,46).

Valorile indicelui privind aptitudinea oenoclimatica sunt cuprinse, pe teritoriul Romaniei, intre 3700
si 5200, zonele viticole cu valori de peste 4600 fiind considerate favorabile pentru producerea vinurilor
rosii (Teodorescu, St. et. al. 1987). Conditiile climatice inregistrate in podgoria Odobesti in ultimii 10
de ani au facut ca valoarea acestui indice sa ajungd la 5073, depasind cu peste 12% media multianuala
(4511). Astfel, incadrarea podgoriei Odobesti s-a modificat din zona cu favorabilitate medie pentru pro-
ducerea vinurilor rosii in zona favorabila pentru aceasta directie de productie.

Valoarea indicelui Huglin a crescut n ultimii 10 ani (2400) comparativ cu media multianuala (1987),
modificand incadrarea arealului viticol Odobesti din clasa de climat temperat (>1800 <2100) in clasa de
climat temperat cald (> 2100 < 2400).

Indicele de racoare a noptilor (IF), care reprezintd media temperaturilor minime ale aerului din luna
septembrie in cazul emisferei nordice, a crescut in ultimul deceniu la 13,4 fatd de valoarea multianuala
(11,9), incadrand arealul viticol Odobesti in clasa de climat viticol cu nopti reci (IF +1).

CONCLUZII

Regimul termic anual si din perioada de vegetatie a Inregistrat in ultimul deceniu (2011-2020) un
excedent de 1,7 °C si, respectiv, de 1,9 °C, fata de media multianuala (1946-2010).

Alti indicatori care confirma intensitatea fenomenului de incalzire globala sunt bilantul termic (glo-
bal, activ si util) din perioada de vegetatie, temperatura medie a lunii celei mai calde (iulie) si numarul
de zile cu temperaturi > 30°C, valoarea celui din urma crescand, in medie, cu 3,21 zile/an in ultimii 10
de ani si ajungand la 57,2 zile.

Regimul precipitatiilor anuale si din perioada de vegetatie a vitei-de-vie a inregistrat o crestere 1n ulti-
mii 10 ani (655,8 mm si, respectiv, 418,0 mm), comparativ cu media multianuald (611,7 mm si, respectiv,
385,0 mm), 1nsa cu accentuarea distributiei dezechilibrate, 2—4 ani ploiosi alternand cu 1-2 ani secetosi.

Indicatorii climatici cu caracter sintetic (Ihr, Icbv, IAOe, IarDM, IH, IF) au avut o evolutie ascenden-
ta in ultimul deceniu, valoarea IAOe (5073) clasificand arealul viticol al podgoriei Odobesti in zona cu
conditii favorabile pentru obtinerea vinurilor rosii de calitate, cu denumire de origine controlatd (DOC)
si indicatie geografica (IG).
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Analiza datelor inregistrate in ultimii 10 de ani in ecosistemul viticol Odobesti a evidentiat tendinte
clare in evolutia climei, care certifica realitatea fenomenelor specifice schimbarilor climatice.

REFERINTE BIBLIOGRAFICE

1. BRANAS, J., BERNON, G., LEVADOOX, L. (1946). Elements de viticulture genéralé, Ed. Déhan, Montpellier.
2. CONSTANTINESCU, Gh. et. al. (1964). Détermination de la valeur de l'indice bioclimatique de la vigne pour
les principaux vignobles de la R.P.Roumanie. In: Revue Roumanie de Biologie, Série de Botanique, vol. 9, nr.1.

3. DE MARTONNE, E. (1926). Une nouvelle fonction climatologique: L’indice d’aridité: La Meteorologie, pp.
449-458.

4. FRAGA, H., MALHEIRO, A.C., MOUTINHO-PEREIRA, J., SANTOS, J.A. (2012). An over view of climate
change impacts on European viticulture. In: Food and Energy Security, vol. 1(2), pp. 94—110.

5. GLADSTONES, J. (2011) Wine, terroir and climate change. Wakefield Press: Kent Town, South Australia.

6. HUGLIN, P. (1978). Nouveau mode d’évaluation des possibilités héliotermiques d’un milieu viticole. In: 1-er
Symp. Int. sur I’écologie de la vigne, Constanta, pp. 89-98.

7. TIPCC (2014). Climate Change 2014: Impacts, Adaptation, and Vulnerability. 34 p.

8. ROEHRDANZ, R. and. HANNAH, Lee, (2016) Climate change, California wine and wildlife habitat. In: Jour-
nal of Wine Economics, vol. 11, no. 1, pp. 69-87.

9. OSLOBEANU, M., MACICI, M., GEORGESCU, Magdalena, STOIAN, V. (1991). Zonarea soiurilor de vita
de vie in Romania, Bucuresti: Editura Ceres.

10. SERDINESCU, A. (2020). Indicatori sintetici, ecologici ecofiziologici utilizati 1n viticultura, Bucuresti: Ed. Ceres.

11. TEODORESCU, St,, POPA, A., SANDU, Gh. (1987). Oenoclimatul Romaniei. Bucharest: Ed. Stiintifica si
Enciclopedica.

12. TONIETTO, J. (1999). Les macroclimats viticoles mondiaux et 1‘influence du mesoclimatsur la typicité de la
Syrah et du Muscat de Hammburg dans lesud de la France: métodologie et caractérisation: These de Doctorat,
Ecole Nationale Superioré, Montpelier.

13. TARDEA, C., DEJEU, L. (1995). Viticultura. Bucharest: Ed. Didactica si Pedagogica.

14. VAN LEEUWEN, C., DARRIET, Ph. (2016). The Impact of Climate Change on Viticulture and Wine Quality.
In: Journal of Wine Economics, vol. 11, no. 1, pp. 150-167.

15. CEJIIHUHOB, I''T. (1936). MeTonuka celbCKOX03sIMICTBEHHOM OIIEHKH KIMMaTa B cyOTponukax. JIeHuHrpa:
W3n. Arpoxunpomer.

INFORMATII DESPRE AUTORI

BOSOI Ionica ““'https://orcid.org/0000-0002-4289-1169

cercetator stiintific, Statiunea de Cercetare-Dezvoltare pentru Viticultura si Vinificatie Odobesti, Ro-
mania, drd. ing., Universitatea de Stiintele Vietii ,,Jon Ionescu de la Brad” Iasi, Scoala Doctorald de
Stiinte Ingineresti, Roméania

E-mail: oana_boss2002@yahoo.com

PUSCALAU Marioara

dr. ing., cercetator stiintific gradul III, Statiunea de Cercetare-Dezvoltare pentru Viticulturd si
Vinificatie Odobesti, Romania

E-mail: mioara_bosoi@yahoo.com

ROTARU Liliana “*https://orcid.org/0000-0001-9791-6290

doctor 1n horticultura, profesor universitar, Departamentul Tehnologii Horticole, Facultatea de Hor-
ticultura, Universitatea de Stiintele Vietii ,,Jon lonescu de la Brad” lasi, Roméania

E-mail: lirotaru@uaiasi.ro

MIHU Ghica

dr. ing., cercetator stiintific gradul I, Statiunea de Cercetare-Dezvoltare pentru Viticultura si Vinificatie
Odobesti, Roméania

E-mail: mihughica@yahoo.com

Data prezentarii articolului: 12.10.2021
Data acceptarii articolului: 21.11.2021



Stiinta agricola, nr. 2 (2021) (35-39) 35

DOI: 10.5281/zenodo.5842061
CZU 664.85(498)

DRYING PARAMETERS INFLUENCE
IN ORGANIC APPLES QUALITY

Cristian Constantin Mitu, Andreea BARBU, Mihai FRINCU,
Violeta Alexandra ION, Andrei PETRE, Liliana BADULESCU

Abstract. The organic dried fruits market is in a growing demand in Romania, especially due to the important
amounts of nutrients for human health that the fruits bring. In this study we aimed to test the influence of different pre-
treatment and drying temperatures on physical and biochemical characteristics in two organic apple varieties (‘Topaz’
and ‘Dalinette’). Both varieties were washed, cored, sliced and hot-water blanched in order to inactivate the enzymes
that produces the browning reaction. As control, untreated apple slices were dried in the same conditions as those
pre-treated. Two temperature were used in order to assess the drying conditions, 40 °C and 70 °C. Results shown that
different drying periods are required for organic apple ‘Topaz’ and ‘Dalinette’. When control samples were dried,
18 hours where necessary for ‘Dalinette’ variety to reach 95 + 3 % dry matter, compared to 14 h for ‘Topaz’ variety.
The drying period was dependent of both applied pre-treatments and temperatures. After drying, it was observed an
increase in phenolic content and antioxidant activity for both pre-treated organic apple varieties. Both pre-treatment
and higher temperatures (70 °C) affected the ascorbic acid content for ‘Dalinette’ apple slices.

Key words: Apples; Drying; Hot-water blanching; Fruit chips; Titratable acidity; Dry matter content; Antioxi-
dant activity.

INTRODUCTION

The apples (Malus domestica Borkh.) are considered one of the most appreciated (Musacchi & Serra,
2018) and consumed fruits in the world (Jaeger, S.R. et al. 2018) due to their high content of vitamins,
antioxidant, minerals (Bezdadea-Catuneanu, I. et al. 2019), fibre content, and their effect on human health,
especially if they are obtained from organic horticulture (Persic, M. et al. 2017). In Romania, in 2019 the
apple and pear production was estimated at approximately 350 000 tons (Mihaescu, C., Neagu Frasin, L.
2020). Fruit quality is dependent on the environmental conditions, production area, growing technology,
ripening stage, harvesting time (Asanica, A. 2018), processing technology, and storage conditions after
harvest. Consumers demand for minimally processed organic fruits with high nutritional quality is growing
and for this, the organic processing technologies becomes highly relevant (Stan, A. et al. 2020).

At international level, drying can be classified as one of the most used technologies in the fresh product
processing, due to prolonged availability and multiple applications, such as: fruit bar, simple or mixed
cereals with nuts, and other various food products (Sulistyawati, 1. et al. 2020; Sadler, M.J. et al. 2019).

Drying refers to water removal from fresh products using sun or mechanical technologies (Chang,
S.K. et al. 2016) with the aim of reducing product packaging, storage and transportation costs, due to,
the volume and mass loss (Omolola, A.O. et al. 2017). By using new and modern technologies in fruit
drying, the manufacturers can obtain products with high nutritional value (Sun, Y., Liang, C. 2020; Ul-
lah, F. et al. 2018). The dried fruits are an important source of antioxidants, vitamins, and fibres, which
are in higher amounts compared with fresh fruits (Cinar, G. 2018; Bennett, L.E. et al. 2011) when repor-
ted to the mass of the final product.

The aim of this study was to assess the influence of different pre-treatment and drying temperatures
on physical and biochemical characteristics of two organic apple varieties ‘Topaz’ and ‘Dalinette’.

MATERIALS AND METHODS

Chemicals

Solvents and chemical substances used in analysis were of analytical grade, acquired as follows: gallic
acid from Carl Roth; trolox from Acros Organics, Fisher Scientific (Geel, Belgium); DPPH (1,1-diphenyl-
2-picrylhydrazyl) and Folin Ciocalteu’s reagent from Sigma-Aldrich Chemie GmbH (Riedstrasse, Steinhe-
im); anhydrous sodium carbonate from Lach-Ner, (Neratovice, Czech Republic); sodium hydroxide 0,1 N
from Cristal R Chim S.R.L. (Bucharest, Romania); methanol from Honeywell (Riedel-de Haén, Seelze, Ger-
many) and ultrapure water produced in laboratory with Milli-Q water equipment (Millipore, Bedford, MA).
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Samples

Organic apples from *Topaz’ and ’Dalinette’ varieties were harvested in October 2020 and stored
at 2+ 0.5 °C and 90 = 5 % relative humidity (RH) at the Research Institute for Fruit Growing (Pitesti,
Romania) until they were shipped to the Research Center for Studies of Food Quality and Agricultural
Products. After receiving the apple sample in the Postharvest Technologies Laboratory, they were stored
at 1 £0.5°C and 85 = 5 % RH until processing. Processing consisted in washing, coring, slicing (approx.
5 mm) and hot-water blanching (30 s at 95 °C) in order to inactivate the enzymes that produces brow-
ning reaction, then drying at 40 °C and 70 °C until apple slices reach an approximate 95 + 3% dry matter.

Quality parameters and bioactive compounds

Quality parameters analyzed after drying period were pH, total titratable acidity (TTA) and dry mat-
ter content (DM). The pH and TTA was realised using an TitroLine automatic system, equipped with pH
electrode. Samples (5 g) were mixed with distillate water (25 mL) and titrated up to 8.1 pH with 0.1N
NaOH solution (AOAC Official Method 942.15). The results were expressed as g malic acid/ g DM si-
milar with Stan et al. (2020). Dry matter content was realized with a MAC 50 PARTNER termobalance
using 1 g of sample and a temperature of 105°C (Ticha, A. et al. 2015).

TPC (total polyphenol content) measurement was based on Folin—Ciocélteu protocol, using Badulescu
etal. (2019) method. Briefly, 0.2 g of sample was extracted with 10 mL of 70 % methanol, and incubated at
room temperature overnight. After incubation, the samples were homogenized for 1 h with a speed of 500
rpm, and centrifuged for 5 min at 7000 rpm. The extraction procedure was repeated for two more times,
reaching a final volume of 30 mL. For TPC quantification, 0.5 mL of sample extract was mixed with 2.5
mL of Folin—Ciocélteu reagent and 2 mL of 7.5% sodium carbonate solution and incubated for 15 min at
50 °C. Spectrophotometric measurements were performed using a Specord 210 Plus UV-VIS equipment
(Analytik Jena, Jena, Germany) at 760 nm, and expressed as mg GAE /100 g product.

AA (antioxidant activity) method was realised using the protocol described by Bujor et al. (2016).
The extraction protocol of samples was similar with TPC and for spectrophotometric measurements 0.2
mL of extract was continuous homogenising with 2 mL of 0.2 mM DPPH in methanol and incubated
for 30 minutes in the dark. Spectrophotometric measurements were performed using a Specord 210 Plus
UV-VIS equipment (Analytik Jena, Jena, Germany) at 515 nm, and expressed as mM equiv Trolox/ 100
g product. All experiments were performed as three independent replicates.

RESULTS AND DISCUSSIONS

The drying period at 40 °C for organic apples *Topaz’ blanched for 30 seconds at 95 °C was with more
than 2 hours longer than those untreated, reaching to a total duration of 16.5 hours. For organic apples
"Topaz’ dried at 70°C the necessary period to reach 95 + 3 % dry matter was similar for both treated and
untreated experimental variants. When organic apples ’Dalinette’ were analysed from drying period point
of view it was observed that untreated apple slices require a longer period than those treated (Figure 1).

The dry matter content varied between 92.89 + 1.14 % and 97.97 £+ 0.47% for all samples dried at
40°C and 70°C, as can be seen in Figure 2. Higher dry matter content was observed when a 70 °C drying
temperature was used, for both apple varieties.
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Figure 1. Drying period for organic apples Figure 2. Dry matter content of organic apples
(U — untreated, B — blanched 30 s at 90 °C) fresh and dried
(U — untreated, B — blanched 30 s at 90 °C)
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The variation of total acidity before and after drying was similar for both apples varieties, *Topaz’
and ’Dalinette’ treated and untreated, died at 40 °C and 70 °C (Table 1). pH was also not influenced by
the drying pre-treatment and drying temperatures.

Table 1. Total titratable acidity of dried apple slices

. . Dryin Total titratable acidit
Variety Pre-treatments applied tempeyratgure pH (mg malic malic/g DN{)
fresh N/A 3.54+0.15 0.022 +£0.001
untreated 40 °C 3.83+0.21 0.017 £ 0.000
“Topaz’ blanched 30 sec at 95 °C 3.88 £0.04 0.020 + 0.001
untreated 70 °C 3.50+0.12 0.020 £ 0.001
blanched 30 sec at 95 °C 3.77+0.07 0.018 +£0.001
fresh N/A 3.62+0.11 0.026 £ 0.001
untreated 40 °C 5.06 +£0.30 0.018 £0.001
‘Dalinette” | blanched 30 sec at 95 °C 3.73+0.15 0.020 +0.001
untreated 70 °C 4.03 £0.09 0.017 £0.001
blanched 30 sec at 95 °C 3.99 +0.18 0.021 £ 0.000

The ascorbic acid content (Figure 3) decreased after drying for *Dalinette’ organic apples. The lowest
values were registered for both untreated and treated samples dried at 40 °C due to longer necessary for
drying period (18 h and 15 h, respectively). The treated *Dalinette’ organic apples dried at 70 °C regis-
tered the smallest decrease (8.78 = 0.96 mg ascorbic acid/100 g product) compared to the fresh product
(9.06 + 0.96 mg ascorbic acid/100 g product), while the untreated ’Dalinette’ organic apples registered
a decrease to a value of 6.99 £ 0.23 mg ascorbic acid/100 g product (representing 22.85 % of the fresh
value). For "Topaz’ organic apples, the ascorbic acid content registered decreases for untreated and
treated variants dried at 40 °C, while for those dried at 70 °C a small increase of 10 % was observed for
untreated slices, due to the fast water loss and a lower time exposing to oxidizing agents.

The total phenolic content was 178.6 £ 4.0 mg/100 g sample for fresh *Topaz’ organic apples, and
167.4 = 4.3 mg/100 g sample for fresh ’Dalinette’ organic apples. Following the dehydration process,
was observed an increase of total phenolic content for all organic apple samples, a phenomenon that
occured due to the loss of water content and the concentration of bioactive compounds (Figure 4).

The antioxidant activity recorded values of 11.80 = 7.0/ mM equiv Trolox/100 g for fresh
"Topaz’ organic apples and 10.83 + 0.05 mM equiv Trolox/100 g for fresh *Dalinette’ variety.
Following the drying process, an increase in antioxidant activity was observed for all samples
of organic apples of *Topaz’ variety (Figure 5). *Dalinette’ organic apple also recorded incre-
ases in antioxidant activity, with the exception of untreated sample dried at 40 °C where the
value of antioxidant activity decreased with 50 % compared to the fresh sample, which may be
due to the very long time of drying (18 hours).
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Figure 3. Ascorbic acid content variation after Figure 4. Total phenolic content variation after
organic apples drying (U — untreated, organic apples drying (U — untreated,

B —blanched 30 s at 90 °C) B — blanched 30 s at 90 °C)
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CONCLUSIONS

The required time for drying differs from one
species to another, from one variety to another, and
is influenced by pre-treatments and applied tempe-
rature. Due to the organic apples growing condi-
tions, there may be changes in physical and bio-
chemical processes, depending on the variety, over
the entire period of dehydration. The total titratable
acidity presented small variations for all analysed
samples and remain similar with fresh samples. Af-
ter drying, the total phenolic content registered in-
creases for all organic apple samples, due to water
loss and nutrients concentration. An increase in antioxidant activity was observed for all *Topaz’ organic
apples samples after drying. Further the studies and trials are required in order to evaluate the impact of
drying on the bioactive compounds and for a better understanding of the pre-treatment and temperature
effect on the overall quality of organic apple slices.

9,677
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[e:]

AA (mM equiv Trolox/
100g produet )

N/A 40°C 70°C N/A 40°C
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Figure 5. Antioxidant activity variation
after organic apples drying (U — untreated,
B —blanched 30 s at 90 °C)
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THE ASSESSMENT OF ALLELOPATHIC SENSITIVITY OF
OILSEED RADISH (RAPHANUS SATIVUS L. VAR. OLEIFORMIS
PERS.) TO THE MAIN WEEDS OF ITS AGROCENOSES AT
THE STAGE OF INITIAL GROWTH

Yaroslav TSYTSIURA
Abstract. The article contains the research results on the allelopathic susceptibility of oilseed radish to the
main weed species that are dominant in its agrocenoses. The analysis of this indicator involved the research of
the allometric reaction of oil radish on the treatment by aqueous extracts of 20 weed species in the concentration
range from 1.0 to 4.0% in the period before the formation of true leaves. The morphological reaction to the applied
extracts was determined using a number of index indicators assessing the ratio of growth and development of root
and aboveground plant systems, the level of morphological depression of plants by linear characteristics, allelo-
pathic potential etc. As a result of research, a dynamic range of harmfulness of the main weed species in terms of
allelopathic potential in the range of 0.31-0.57 in relation to oilseed radish plants was established and the possibi-
lity of its use for biological control of weeds in the system of modern biologized agrotechnologies was determined.
Key words: Oilseed radish; Allelopathic sensitivity; Allelopathic potential; Plant allometry; Species competi-
tion; Extracts; Weeds.

INTRODUCTION

Allelopathic approach in weed population control system isn’t new, but it is based on biologic and
physiologic regularities of agrocoenosis formation and development, which are based on the principles
of vitality strategy of particular plant species and their competition both on the level of intraspecific and
interspecific expression in the format of horizontal and vertical gradients (Arroyo, A.L et al. 2018; Van-
Volkenburg, H. et al. 2020). Application of the allelopathic factor is becoming more and more popular
worldwide, given the intensive development of organic farming and crop production systems, and the
formation of resistance in weeds to widely used active substances of herbicides. The development of
this direction is also supported by aspects of climate change, which cause changes in the typology of the
nature of the infestation of territories and the dominance of the most aggressive weed species, which are
most adapted to the aridization of the territory’s hydrothermal regime and are much more competitive
than cultivated plant species (Florence, A.M. et al. 2019). The allelopathic activity of traditional cruci-
ferous crops is known and determined by leaching and secretion of glucosinolates, and their hydrolysis
to isothiocyanates inhibits germination and growth of weed seeds (Lemerle, D. et al. 2017; Carvalho,
M.S.S. et al. 2019). On the other hand, there is a certain tendency for limited application of cruciferous
crops in the system of allelopathic control of weeds using traditional white mustard, spring and winter
rapeseed.

On the other hand, there is a tendency to limit the use of cruciferous crops in the system of allelo-
pathic weed control traditional white, spring and winter rape mustard.

As for oilseed radish, which has a full complex of beneficial features and belongs to the fodder-
green-manure crops used in the system of organic (alternative) farming (Peshkova, A.A., Dorofeev, N.V.
2008), the question of allelopathy is poorly studied in comparison with other similar species: Raphanus
sativus L. var. longipinnatus, Raphanus sativus var. niger J. Kern (Kunz, Ch. et al. 2016) and even with
wild radish species Raphanus raphanistrum (Norsworthy, J.K. 2003).

Considering the above-mentioned factors, it is important to establish the level of oilseed radish alle-
lopathic sensitivity to the main weed species with a high frequency of occurrence in its coenoses in the
study area in terms of effective use for weed control in crop rotation.

This task has become the goal of our research. The working hypothesis of the research is based on
the assumption that the allelopathic potential of oilseed radish is sufficient for its effective use in farming
systems with limited use of classical herbicides with the corresponding realization of its allelopathic and
weed-competitive potential.
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MATERIALS AND METHODS

The research was conducted in the laboratory in 2020 and 2021; it involved the research of the
growth and development of oilseed radish during their germination on the substrate to the BBCH 11
phenological stage (Test Guidelines ... 2017).

The parts of weed plants were selected in the flowering phase, parts of the root system, stem, leaves
and generative part were equal (the share of each element is 20% by weight). Before drying, the plants
were washed in running water to remove dust and dirt. The formed sample was ground and dried to form
an air-dry mass. The obtained samples were ground to a powder by a laboratory grinder. The range of
weed species used in the research corresponded to long-term estimates of their prevalence in oilseed
radish agrocenoses in the researched area (Table 1).

The aqueous extracts of weeds were obtained in accordance with generally accepted guidelines (Fujii,
Y., Hiradate, S. 2007) with 4.0% and 1.0% concentrations (w / v). An appropriate amount of ground weed
sample was placed in a glass container, and an appropriate volume of distilled water was added, it cor-
responded to the desired extract concentration by weight / volume ratio of liquid. For better extraction,
the samples were centrifuged. The extraction took place for 24 hours without access of light in sealed
closed vessels made of chemically resistant glass. The extracted solution was poured into a vessel and
filtered. The process of laboratory germination involved the use of plastic cassettes with 50c m* cells
filled with the same well-moistened substrate for all variants, prepared for germination in accordance
with bioindication standards (Fujii, Y., Hiradate, S. 2007). Aqueous extracts of the researched weed spe-
cies were added on the first, fifth and tenth days of germination. One treatment option included 10 cells
of one option in five repetitions. The control version of the experiment was watering with distilled water.

Table 1. Weed species used in research

. . Symbol from EPPO
Latin Name Family
codes database
Annual species
Amaranthus retroflexus L. Amaranthaceae AMARE
Ambrosia artemisiifolia L. Asteraceae AMBEL
Brassica campestris (L.) Janchen Brassicaceae BRSRA
Polygonum lapathifolium (L.) Delarbre Polygonaceae POLLA
Chenopodium album L. Amaranthaceae CHEAL
Echinochloa crus-galli (L.) PBeauv. Poaceae ECHCG
Erigeron canadensis L. Asteraceae ERICA
Galinsoga parviflora Cavanilles Asteraceae GASPA
Galium aparine L. Rubiaceae GALAP
Lactuca serriola L. Asteraceae LACSE
Setaria glauca L. Poaceae SETPU
Sinapis arvensis L. Brassicaceae SINAR
Raphanus raphanistrum L. Brassicaceae RAPRA
Perennial species
Carduus acanthoides L. Asteraceae CRUAC
Sonchus arvensis L. Asteraceae SONAR
Agropyron repens (L.) Gould Poaceae AGRRE
Cirsium arvense (L.) Scopoli Asteraceae CIRAR
Convolvulus arvensis L. Convolvulaceae CONAR
Equisetum arvense L. Equisetaceae EQUAR
Taraxacum officinale Weber Asteraceae TAROF

The aqueous extracts of weeds were obtained in accordance with generally accepted guidelines (Fujii,
Y, Hiradate, S. 2007) with 4.0% and 1.0% concentrations (w / v). An appropriate amount of ground weed
sample was placed in a glass container, and an appropriate volume of distilled water was added, it corre-
sponded to the desired extract concentration by weight / volume ratio of liquid. For better extraction, the
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samples were centrifuged. The extraction took place for 24 hours without access of light in sealed closed
vessels made of chemically resistant glass. The extracted solution was poured into a vessel and filtered. The
process of laboratory germination involved the use of plastic cassettes with 50 cm? cells filled with the same
well-moistened substrate for all variants, prepared for germination in accordance with bioindication stan-
dards (Fujii, Y, Hiradate, S. 2007). Aqueous extracts of the researched weed species were added on the first,
fifth and tenth days of germination. One treatment option included 10 cells of one option in five repetitions.
The control version of the experiment was watering with distilled water.

The general morphological development of plants was determined in non-adjacent repetitions on the
18th day of the experiment.

The following indicators were used to assess the intensity of plant growth processes:

— Plant development index (%) by formula (1) (Gariglio, N.F. et al. 2002):

Gl:{(;xl }doo, (1)

0 0
where G — seed germination (%) in each option; G, — control seed germination (%); L — average

length (mm) of seedling (sum of lengths of aboveground and root systems) in each option; L — average
length (mm) of control seedling.
— Allometric coefficient by formula (2) (Nasr, M. & Mansour, S. 2005):

CA: =, (2)

where L — shoot length, a L_— root length, mm.
— The index of the dry weight plants ratio by formula (3) (Nasr, M. & Mansour, S. 2005):

D
pwr=2" )
where DW_— shoot dry weight (mg), a DW_—root dry weight (mg).
— Allelopathic pressure index by formula (4) (Surendra, M.P. & Pota, K.B. 1978):
-T
1r="T 100 4)

where C — control parameter (length or biomass of shoot / root); T — the same parameter of the cor-
responding option.
— Total allelopathic potential by formula (5) (Tiquia, S. et al. 1996; Smith, O.P. 2013):

AP=mean(R + R,)/100, (%)

where IR , — percentage inhibition of seedling growth at the lowest applied concentration (% w/v)
and IR, — percentage inhibition of seedling growth at the highest applied concentration.

The categories used to determine allelopathic potential using OAP score (Smith, O.P. 2013) were
0-0.25 — non-allelopathic (NA); 0.26-0.5 — moderately allelopathic (MA); 0.51-0.75 — highly allelo-
pathic (HA); 0.76-1.0 — extremely allelopathic (EA).

The Intertool MT-3006 electronic caliper was used for linear measurements. Plant weight was deter-
mined using electronic laboratory scales Certus CBA-300-0.005.

The dry matter content in plants was determined by the method of thermostatic drying of the con-
solidated sample of plants obtained in soil-substrate germination on all replicates of the experimental
variants (Fujii, Y, Hiradate, S. 2007).

The statistical evaluation of all analyzes was performed using the statistical software package Statis-
tica 10.0 for Windows according to the analysis of variance (Hinnkelmann, K., Kempthorne, O. 2019).
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RESULTS AND DISCUSSION

The evaluation of allelopathic sensitivity of oilseed radish at the stage of seedling formation with signs
of the first true leaves formation was carried out in the context of two variants of concentration (4.0 and
1.0%); it is not accidental. Our researches on the effect of weeds aqueous extracts on the formation of
germination of oilseed radish seeds were carried out on filter paper and soil in a number of concentrations
of aqueous extracts of weeds (w / v), i.e., 16.0%, 8.0%, 4.0%, 2.0%, 1.0%, 0.5%, 0.25%. The reaction
sensitivity to the seed germination formation was established at 0.25 % concentration as a result of the
above-mentioned researches, and a significant decrease in laboratory seed germination was observed at
1.0-4.0% concentration. According to A.M. Grodzinsky (1965), such reaction testifies both high allelo-
pathic sensitivity of a species, and its adaptive vitality tactics in own cenosis formation in the general
cenosis of competing plant species interactions. According to up-to-date researches (Schandry, N., Becker,
C. 2020; Muli, G.K. et al., 2021), allelopathic reaction is noted for many plant species in the range from
0.1% to 32.0. The constant reaction to the intensive decrease in seed germination was at 0.5-1.5%. It is
noted (Narwal, S.S. 1994; Smith, O.P. 2013) that the degree of allelopathic reaction is due to the introduc-
tion of the species from the standpoint of its cultivation, and from the standpoint of proximity to typical
weeds. With long-term agricultural use, the species spectrum of the allelopathic reaction narrows to the
most aggressive species, and the allelopathic sensitivity is higher with limited territorial cultivation. It is
confirmed by our research taking into account the fact that the intensity of oilseed radish growing is limited
in many regions. The assessment of allelopathic effects must be accompanied by an analysis of growth
processes in the system of relevant indicators and growth ratios, which will give a complete picture of the
target effect of relevant plant extracts on the growth and development of the test object (Table 2).

Table 2. Effect of weeds water extracts on the initial growth processes of oilseed radish
(average for 2020-2021)

Length, mm Seedling
Weed species root stem GI (%) CA DWR
*40 | *1.0 4.0 1.0 140 | 1.0 |[40] 1.0 |[40] 1.0
Control 314 | 314 834 |83.4 28] 2.8 |53] 53
Annual weeds
Amaranthus retroflexus L. 8.3 14.6 38.7 | 475]133(204]47| 33 [59] 7.7
Ambrosia artemisiifolia L. 11.3 | 16.5 43.1 |160.6110.8139.4|3.8[ 3.7 |55 8.6
Brassica campestris (L.) Janchen 10.5 | 14.1 38.0 | 509 ]38 [244]3.6] 3.6 [55] 84
Polygonum lapathifolium (L.) Delarbre 109 [ 17.7 66.8 | 73.8|13.3[4226.1| 4.2 |7.4] 10.6
Chenopodium album L. 12.2 | 249 33.6 | 58.7]143[242]28]| 24 [2.8] 5.6
Echinochloa crus-galli (L.) P.Beauv. 7.2 14.5 423 [57.0] 7.0 (365159 39 |64]| 93
Erigeron canadensis L. 8.5 15.2 424 1625(21.5]1565[5.0[ 4.1 |[6.6] 9.7
Galinsoga parviflora Cavanilles 10.6 | 29.0 225 38747 ]1235(21| 1.3 [2.6] 3.1
Galium aparine L. 144 | 249 46.7 | 75,61 9.6 | 544133 3.0 |44 74
Lactuca serriola L. 104 | 16.8 31.0 | 41.7]95[45213.0] 2.5 [4.1] 5.8
Setaria glauca L. 12.5 | 24.1 42.1 | 58628 312|134 24 |41 5.7
Sinapis arvensis L. 14.1 | 26.4 354 163.41163[59.0]25]| 24 [3.0] 5.6
Raphanus raphanistrum L. 104 | 21.3 369 |160.7 [11.31394]3.6| 2.8 |5.1| 6.7
Perennial weeds
Carduus acanthoides L. 8.0 17.0 384 |5621158[44.6]148] 33 |55] 7.8
Sonchus arvensis L. 18.3 [ 28.1 489 160258 ]504 (27| 2.1 [40] 5.0
Agropyron repens (L.) Gould 119 | 189 43.0 | 483 72 127.7]13.6[ 25 |54] 6.0
Cirsium arvense (L.) Scopoli 11.4 | 16.0 30.6 | 48864 (236|127 3.0 (41| 7.2
Convolvulus arvensis L. 16.4 | 18.7 32.6 [555]58(304]2.0] 3.0 |33]| 7.0
Equisetum arvense L. 12.3 | 21.1 33.8 141.9]23(322]28]| 20 [3.6]| 4.7
Taraxacum officinale Weber 14.8 | 25.4 255 394187149017 1.6 |2.2] 3.6
HIP, 0.8 1.2 1.2 14 | - - - - - -

* — concentrations of extracts.
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It was found that the extract effect on growth processes was species-specific with differences in the
effect on the root system and stem (aboveground) part. It indicates the relationship between dry matter
formation of stem and root systems in DWR format and its comparison with the control variant, and the
value of the Coefficient of allometry (CA) in the context of the researched plant species.

The evaluation of the relationships between the morphoparameters of the aboveground and root systems is
an important factor in allelopathic analysis, because each plant species is characterized by a certain index of the
relationship between the development of stem and root systems. Certainly, this ratio varies depending on the
growing conditions, soil and climatic parameters, but it is relatively stable at certain intervals. This fact in the
allelopathic analysis is indicated by the results of the Duke’s researches (2015). This criterion adequately reflects
the intensity and specificity of plant growth processes by dividing them into certain types. Thus, the allelopathic
tension between the species is greater under the same type of growth ratio of the aboveground and underground
parts of the plant, and the biological and chemical effect of allelopathic substances will affect this ratio.

The researched extracts influenced on the morphological development of plants, i.e., the length of
the root system and stem for both variants of the extract concentration. Thus, an aqueous extract of
Echinochloa crus-galli (L.) P. Beauv. formed the lowest average length of the oilseed radish root system
— 10.8 mm, and the length of the stem part — 49.7 mm. However, aqueous extracts of Sonchus arvensis L.
formed these indicators at the level of 23.2 mm and 54.6 mm, respectively. Under the action of aqueous
extracts of Polygonum lapathifolium (L.) Delarbre obtained the minimum value of the length of the root
system. Extracts of different weed species had significantly different effects on the allometric coefficients
and weight (dry matter accumulation). There was a general decrease of both cotyledons and hypocotyl
diameter, and deformation of the aboveground part in the absence of significant morphological diffe-
rences (Figure 1) between the variants of the concentration 1.0% and 4.0% aqueous extract. Regarding
the root systems for test plants, certain morphological features of development were also established -
from the general elongation of the root system without a pronounced lateral branching (variant Sonchus
arvensis L) to intense radial branching with minimal linear elongation (variant Erigeron canadensis L.).
Certain morphological features of the test plants root systems development were established, i.e., from
the general elongation of the root system without pronounced lateral branching (Sonchus arvensis L) to
intense radial branching with minimal linear elongation (Erigeron canadensis L.).

As aresult, we found that reducing the concentration of aqueous weed extract from 4.0% to 1.0% reduces
the disparity between the stem and root parts ratio as the indicator approaches the control variant and causes
the formation of a larger aboveground mass and the corresponding dry matter. This ratios dynamic indicates
the dominant extracts effect on the root system formation, and intense effect on both the root and stem part of
species with high allelopathic potential. However, there are corresponding exceptions. Thus, the increase in
CA with a decrease in concentration was observed under the influence of species such as Cirsium arvense (L.)
Scopoli, Convolvulus arvensis L. The levels of CA value for both concentrations indicating a unidirectional
effect on the growth processes of the aboveground and underground parts, were observed under the influence
of such species as Brassica campestris (L.) Janchen, Taraxacum officinale Weber.

We have also found that the average value of allometric growth coefficient of oilseed radish plants
was also set at 3.6 for annual weed extracts and 2.9 for perennial weed extracts.

The annuals reduce the length of the root system, and the length of the stem part of radish oil plants
more actively. We observed an identical effect on the lengths of both parts and their ratios by water ex-
tracts of perennial weeds with higher allelopathic pressure and a smaller size of the root and stem part.
Researched data give us reason to positively assess the potential of oilseed radish by its allelopathic in-
teraction with researched weeds considering other cruciferous crops assessment carried out by scholars
all over the world (Lemerle, D. et al. 2014; Rehman, S. et al. 2019; Khan, S. et al. 2019).

The allelopathic pressure of the researched weeds aqueous extracts by the integrated indicator, in-
cluding the averaging of CA, GI and DRW, allowed us to place these species in the order of coenotic
sensitivity of oilseed radish for germination on soil substrate for annual species (in ascending order),
i.e., Polygonum lapathifolium (L.) Delarbre — Galium aparine L.— Sinapis arvensis L.— Setaria glauca L.—
Ambrosia artemisiifolia L.— Raphanus raphanistrum L.— Chenopodium album L.— Erigeron canadensis L.
— Polygonum lapathifolium (L.) Delarbre — Brassica campestris (L.) Janchen — Amaranthus retroflexus L.—
Galinsoga parviflora Cavanilles — Lactuca serriola L.. This order has the following form for the researched
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perennial weeds: Sonchus arvensis L. — Convolvulus arvensis L.— Agropyron repens (L.) Gould — Carduus
acanthoides L.— Equisetum arvense L.— Cirsium arvense (L.) Scopoli — Taraxacum officinale Weber.

Figure 1. Oilseed radish plants selected from one cell of the cassette of one replication cultivated in the soil substrate and
obtained in variants of three aqueous extracts of weeds at successive solution concentrations (left-right) 4.0, 2.0 and 1.0%,
2020. (1 — Galium aparine L., 2 — Ambrosia artemisiifolia L., 3 — Setaria glauca L., 4 — Erigeron canadensis L., 5 — Car-
duus acanthoides L., 6 — Cirsium arvense (L.) Scopoli, 7 — Echinochloa crus-galli (L.) PBeauv., 8 — Brassica campestris
(L.) Janchen, 9 — Agropyron repens (L.) Gould, 10 — Amaranthus retroflexus L., 11 — Taraxacum officinale Weber, 12 —
Sonchus arvensis L., 13 — Raphanus raphanistrum L., 14 — Galinsoga parviflora Cavanilles, 15 — Chenopodium album L.,
16— Convolvulus arvensis L., 17 — Equisetum arvense L., 18 — Lactuca serriola L.)
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It should also be noted that the extracts of different weed species had different effects on the linear size
of the root system and stem, the structure of the tissues, it also affected the dry matter content. Thus, for
the value of the DWR ratio, disparity growth of root and above-ground parts by 18-30% was observed in
comparison with the value of raw mass of parts of oil radish plants in the value of the allelometry coefficient
(CA). The data obtained by us allowed to divide researched weed species by allelopathic activity in relation
to oilseed radish as the test object (Table 3).

We should note that the allelopathic potential indicator is a measure of the allelopathic effect in the
weed-plant tester system. It shows the level of competitiveness of the tester plant in relation to a particular
weed species without taking into account the rate of vegetation growth and the level of its vitality tactics
and other factors. However, it divides the species according to the threshold value of the important starting
competition, which essentially determines the subsequent success of the formation of the agrocenosis of any
cultivated plant. According to the proposed gradation of AR, oilseed radish can be attributed to species with
high competition potential in relation to the main weed species where this figure was 0.55.

According to the allelopathic potential indicator taking into account growth processes of oilseed radish
and giving the prevalence to certain species in its agrocenoses, the main harmful weed species can be placed
in the following order: sow thistles (AP =0.31) — pigeon grass (0.38) — pale persicaria (0.43) — lamb’s quar-
ters (0.43) — common ragweed (0.45) — field bindweed (0.46) — water grass (0.51) — field horsetail (0.51) —
potato weed (0.52) — field thistle (0.54) — red-root amaranth (0.55) — prickly lettuce (0,57). It should also be
noted that radish oil has a higher level of tolerance in assessing the formation of laboratory germination and
initial growth processes in contrast to other crops investigated in similar researches (Marinov-Serafimov, P.
et al. 2019), although allelopathic influence on basic indicators has certain similar features.

Table 3. Allelopathic potential (AP) of weeds for oilseed radish growth (for the ratio of concen-
trations of 4.0% to 1.0% for cultivation on soil substrate) (average for 2020-2021)

Weed species Root Stem Seedling Average value
Annual weeds
Amaranthus retroflexus L. 0.64 0.48 0.53 0.55
Ambrosia artemisiifolia L. 0.56 0.38 0.43 0.45
Brassica campestris (L.) Janchen 0.61 0.47 0.51 0.53
Polygonum lapathifolium (L.) Delarbre 0.54 0.36 0.45 0.44
Chenopodium album L. 0.47 0.55 0.51 0.43
Echinochloa crus-galli (L.) P.Beauv. 0.65 0.41 0.47 0.51
Erigeron canadensis L. 0.62 0.37 0.44 0.48
Galinsoga parviflora Cavanilles 0.37 0.63 0.56 0.52
Galium aparine L. 0.37 0.27 0.30 0.31
Lactuca serriola L. 0.57 0.56 0.57 0.57
Setaria glauca L. 0.42 0.40 0.40 0.40
Sinapis arvensis L. 0.35 0.41 0.39 0.38
Raphanus raphanistrum L. 0.49 0.41 0.44 0.45
Perennial weeds
Carduus acanthoides L. 0.60 0.43 0.48 0.51
Sonchus arvensis L. 0.26 0.35 0.32 0.31
Agropyron repens (L.) Gould 0.51 0.45 0.47 0.48
Cirsium arvense (L.) Scopoli 0.56 0.52 0.53 0.54
Convolvulus arvensis L. 0.44 0.47 0.46 0.46
Equisetum arvense L. 0.47 0.55 0.53 0.51
Taraxacum officinale Weber 0.36 0.61 0.54 0.50
HIP . 0.038 0.045 0.037 -
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Considering the allelopathic potential of the researched species for oilseed radish, the overall harmful-
ness of weed types will increase in the following order: perennial — rhizome — perennial-rhizome — root-
sprouting — perennial root-sprouting — rhizome root-sprouting — perennial rhizome root-sprouting. At the
same time, the maximum allelopathic pressure in the cenosis of oilseed radish will be reached for the share
of weed species with allelopathic potential over 0.50 at the level of 30%.

Taking into account the principles of fundamental allelopathy (Hrodzynskyi, A.M. 1991; Matveeyv,
N.M. 1994; Smith, O.P. 2013) it should be noted that oil radish is able to actively suppress and compete
with weed species which allelopathic potential (AP) is lower and significantly below the level of 0.50.

CONCLUSIONS

Thus, the oilseed radish is a species with a moderate level of allelopathic potential the main weed
species in its cenoses in the range of 0.26-0.57 by allelopathic sensitivity at the stage of seedling forma-
tion to the phase of formation of true leaves. The allelopathic relationships allows us to recommend the
use of radish for alternative farming systems in various intermediate cultivation options to reduce the
number of major field contaminants such as Sonchus arvensis L., Setaria glauca L., Polygonum lapathi-
folium (L.) Delarbre, Chenopodium album L., Ambrosia artemisiifolia L., Convolvulus arvensis L.; the
allelopathic sensitivity of oilseed radish to them is lower than 0.50.

Considering the effect of perennial weeds, such as Carduus acanthoides L. Sonchus arvensis L. Ag-
ropyron repens (L.) Gould, on the growth processes of oilseed radish plants — limiting its numbers will
be effective through the application of increased seeding rates of oilseed radish at 4.0 million units per
ha of similar seeds.
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VIRUSUL PLUM POX iN PLANTATIA DE PRUN DIN CADRUL
GOSPODARIEI SRL ,,STAR AGRO GRUP” — MANIFESTAREA
SIMPTOMELOR, CERCETARE, DIAGNOZA

Irina MIHAILOYV, Vasile SARBAN

Abstract. The paper presents the traceability of the stages of control, research and diagnosis of the pathogen
Plum pox virus that causes diseases on foliage and fruits by manifesting typical symptoms on host plants of the
genus Prunus. The researches were carried out in the plum plantation of “Star Agro Grup” Ltd from Ustia village,
Dubasari District, extended on an area of 10 ha and structured in 5 sectors. From each sector 10 samples were
analyzed, a total of 50 samples. At the diagnostic stage DAS-ELISA method was used. This is a technique often
practiced in the phytosanitary field based on the use of polyclonal antibodies, antigen-antibody reaction related
to the enzyme-substrate reaction, performed on a solid support (microtiter plate). The final results obtained are
presented in a structured way with the exposure of the samples according to the researched sector.

Key words: Prunus; Plum Pox virus; Identification; Immunoenzyme technique; DAS-ELISA.

Rezumat. Lucrarea ilustreaza etapele de control, cercetare si diagnoza a patogenului Plum pox virus, care
provoaca afectiuni ale foliajului si fructelor la plantele gazda din genul Prunus. Cercetarile s-au efectuat in plantatia
de prun din cadrul gospodariei SRL ,,Star Agro Grup” din satul Ustia, raionul Dubasari, pe o suprafatd de 10 ha
structurata 1n 5 sectoare. Au fost analizate cate 10 probe din fiecare sector, in total 50 de probe. La etapa de diag-
nosticare s-a utilizat metoda DAS-ELISA, tehnica practicatd des in domeniul fitosanitar, bazata pe utilizarea anti-
corpilor policlonali. Rezultatele finale obtinute sunt redate n mod structurat, cu expunerea probelor pe sectoare.

Cuvinte-cheie: Prunus; Plum Pox virus; Identificare; Tehnica imunoenzimaticd; DAS-ELISA.

INTRODUCERE

Organismul prezentat 1n lucrare — Plum pox virus (PPV) sau ,,varsatul prunelor’” — este un patogen virotic
din familia Potyviridae care afecteaza plantele gazda din genul Prunus (Badarau, S. 2012). Relevanta virusu-
lui pentru tara noastra se manifesta inclusiv prin faptul ca este urmarit si inclus in actele normative. Conform
prevederilor Hotararii Guvernului nr. 356/2012 pentru aprobarea unor acte normative privind implementarea
Legii nr. 228/ 2010 cu privire la protectia plantelor si la carantina fitosanitara, Plum pox virus este mentio-
nat in Anexa 2, care prescrie lista organismelor daunatoare ale cédror introducere si raspandire in Republica
Moldova sunt interzise in cazul in care acestea sunt prezente la anumite plante sau produse vegetale. Aceasta
lista este structurata In sectiuni ce caracterizeaza orientarea daunelor organismelor. Facem referire, in speci-
al, la sectiunea a 2-a, care cuprinde organismele daunatoare prezente in tarile Uniunii Europene si care sunt
relevante pentru Republica Moldova. Aici virusul este specificat cu numarul 6 si se face referire la subiectul
afectarii: ,,plantele de Prunus L., destinate plantarii, altele decat semintele”.

Manifestarea afectiunilor provocate de virusul mentionat se caracterizeaza prin simptome tipice si
prin prezenta in stare latentd. Printre simptomele tipice mentionam aparitia petelor circulare (uneori
uniforme, alteori cu margini difuze) pe frunze, fructe, sdmburi, In unele cazuri pe ramurile de schelet
si trunchiurile pomilor. In cazul unor soiuri mai sensibile, pe fructe apar numai benzi rosii cu margine
difuza sau inele si linii rogii. Toamna tarziu, petele caracteristice bolii 1si mentin culoarea in consistenta
accentuatd. Coloratia petelor poate fi de nuanta diversa: verde-deschis, verde-pal, galben sau verde mas-
liniu. Forma latenta poate fi evidentiata prin diagnoza bazata pe teste serologice de laborator si se asoci-
aza cu mentinerea in timp, migrand in planta, activandu-se si raspandindu-se prin intermediul a diversi
factori (Plum pox virus, 2020; IIpuxomsko, }FO.H., Maromenos, Y.ILI. (2011); Sochor, J. et al. 2012).
Plum pox virus afecteaza plantele pomicole samburoase: prunul (Prunus domestica), caisul (P. armeni-
aca), piersicul (P. persica), nectarinul (P. Persica var. nectarina), ciresul (P. avium), viginul (P. cerasus),
corcodusul/mirobolanul (P. cerasifera), prunul japonez (P. salicina), porumbarul (P. spinosa), migdalul
(P. amygdalus); plantele ierboase: clopotelul obisnuit (Campanula ranuculoides), urzica moarta alba (La-
mium album), urzica roz (L. amplexicaule), urzica moarta purpurie (L. purpureum), lupinul alb (Lupinus
albus), trifoiul marunt (Medicago lupulina), sulfina galbena (Melilotus officinalis) etc. (Pop, 1. V. 2009).

In literatura de specialitate autohtond si internationala sunt expuse ciile de transmitere a acestui virus: a)
de catre factorul uman — prin altoire, butasire; b) de catre insecte — specii cu aparatul bucal sugator: afidele
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din genurile Aphis, Myzus, Brachycaudus, Hyalopterus, Phorodon, Rhopalosiphum, insectele polenizatoare,
acarienii, unele specii de cicade etc. (National diagnostic, 2012).

In lucrarea de fata, studiul patogenului Plum pox virus se bazeazi pe analiza efectuati in sectoarele din livada
de pruna SRL ,,Star Agro Grup” prin: colectarea probelor (a organelor plantelor simptomatice si asimptomatice),
efectuarea diagnozei de laborator, statistica probelor pozitive si negative, evidenta sectoarelor afectate de virus,
expunerea numerica a esantioanelor supuse incercarilor analitice.

MATERIALE SI METODE

Punctul de cercetare 1-a constituit livada de prun a gospodariei SRL ,,Star Agro Grup” din satul Ustia,
raionul Dubisari. In teren, drept materiale au fost folosite pungi de polietilena, etichete, registre, secatoare,
manusi de protectie, indicatoare pentru marcarea sectoarelor, dezinfectant (solutie de alcool etilic 96%).
Metoda de esantionare s-a bazat pe protocolul EPPO PM 7/32. Fiecare proba a fost constituita din 5 bucati
de lastari (cu sau fara frunza), luand in considerare perioada de colectare, flori, fructe, samburi. Colectarea
s-a initiat in martie si s-a finalizat in septembrie. Din fiecare sector s-au colectat cate 10 probe. Astfel, in
total au fost transmise spre analiza de laborator 50 de probe. In laborator s-a lucrat cu materiale precum:
balanta tehnica, secator, bisturiu, spirtierd, alcool etilic de 70% si 96%, frigider, congelator, omogenizator
manual, plitd magnetica, hartie de filtru, analizator DS-2, programa electronica DS-Matrix etc.

Metoda de laborator aplicata la diagnoza virusului a fost analiza imunoenzimatici DAS-ELISA
(Double Antibody Sandwich Enzyme Linked Immnnosorbent Assay), bazata pe anticorpi policlonali cu
reactiile antigen-anticorp si enzima-substrat, efectuate pe un suport solid (placa de microtitrare).

REZULTATE SI DISCUTII

Proiectul institutional de stat pentru anul 2020 a inclus, spre aplicare practica, studiul privind pre-
zenta patogenului Plum pox virus in plantatia de prun din cadrul gospodariei SRL ,,Star Agro Grup”.
Statiunea destinata cercetarilor planificate este amplasatd pe o suprafatda de 10 ha, divizata in sectoare.
Astfel, pentru urmarirea si inregistrarea simptomelor, colectarea probelor, aplicarea testarilor de labora-
tor (diagnozei) au fost selectate 5 sectoare, fiecare fiind format din 5 randuri. In continuare vom prezenta
etapele procesului de cercetare si analitic.

Colectarea probelor. Pentru perioada de vegetatie a anului 2020 au fost colectate cate 10 probe din
fiecare sector analizat, in total 50 de probe. Probele au fost numerotate dupa schema: numarul de ordine,
numarul sectorului, ultimele doua cifre al anului curent; de exemplu proba 7/3/20 reprezintad un cod unic
pentru o mostrad colectata din sectorul III. In proba s-au selectat si colectat lastari de prun cu sau fard
frunza, flori, fruct_e‘, samburi, plate in Ll‘I.lgi de polietilena etichetata (Fig.

Figura 1. Lastari de Prunus domestica cu simptome de Plum pox virus in teren
(foto Mihailov Irina, 2020)
Etichetarea. Pe eticheta unei probe se mentioneaza data colectarii, codul probei, denumirea culturii,
sectorul din care s-a colectat proba, ora colectarii, numele, prenumele colectorului, semnétura.
Stocarea in laborator. Probele transferate in conditii de laborator au fost initial stocate la frigider, la
temperatura de +4°C, pentru 7 zile. Daca 1n acest termen probele nu au fost expuse analizei de laborator,
ele au fost transferate la congelator, la -20°C.
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inregistrarea in formularul de lucru. Fiecare proba a fost inregistrata in fisa de lucru pentru a
pastra conditiile de trasabilitate in laboratorul unde s-a realizat incercarea propriu-zisd. Aceasta etapa
permite a efectua pregatirile pentru analiza prin stabilirea programata a placii de microtitrare in care se
expun schematic probele.

Realizarea analizei propriu-zise. Se prepard proba — din mostra generald se selecteaza o priza de
1 g material solid, care se transferd in punga de extractie (constituitd din material rezistent la miscarile
puternice de omogenizare), la care se adauga 20 ml de tampon de extractie.

Figura 2. Selectarea prizei de analiza pentru realizarea procesului analitic in conditii de laborator
(foto Mihailov Irina, 2020)

Fiecare proba a fost depozitatd in pungi de unica folosinta, cu etichetarea prin inscrierea codului.
Unele probe selectate pentru procesul analitic prezentau simptome specifice patogenului PPV, altele nu
prezentau (Fig. 2). Omogenizarea probei s-a efectuat prin utilizarea unui omogenizator manual, cu apli-
carea migcarilor de distrugere a tesutului expus extractiei. Dupa mojarare, probele s-au plasat in frigider
pentru o ord. Dupa acest timp probele au urmat testul serologic. Tehnica DAS-ELISA s-a realizat la
analizorul automat DS-2 prin intermediul programului electronic DS-Matrix, operat de catre specialistul
responsabil. Timpul de realizare a metodei a constituit doua zile. In prima zi s-au pipetat probele pre-
gatite anterior de catre specialist, iar in a doua zi s-a efectuat citirea rezultatelor. Probele au fost lucrate
in serie cumulativa, cate 10 probe concomitent, alaturi de componentele de verificare: martorul negativ,
martorul pozitiv si tamponul de extractie.

Citirea rezultatelor. Pentru citirea rezultatului final s-a facut trimitere la prevederile prospectului
componentelor procurate de la furnizor. In calcul s-au evaluat valorile densitatii optice a martorului ne-
gativ multiplicat la un coeficient indicat in prospect. Astfel, densitatile optice ale probelor analizate au
fost comparate cu valorile martorului negativ. Pragul comparativ este valoarea 1. Astfel, cand valorile
densitatii optice a probelor sunt mai mari decat valoarea 1, rezultatul se trateaza ca pozitiv PPV, iar in
cazul cand valorile densitatii optice a probelor sunt mai mici decat martorul negativ, rezultatul se tratea-
za ca negativ PPV. In continuare sunt expuse rezultatele finale obtinute in urma diagnozei de laborator
cu aplicarea tehnicii imunoenzimatice DAS-ELISA (Tab. 1).



Irina MIHAILOYV, Vasile SARBAN. Virusul Plum Pox in plantatia de prun din cadrul gospodariei SRL ,,Star Agro Grup” — manifestarea simptomelor, cercetare, diagnoza... (49-53)

52 Stiinta agricola, nr. 2 (2021)

Tabelul 1. Analiza probelor de prun prin tehnica DAS-ELISA

Livada de prun, SRL ,,Star Agro Grup”
Codul probei analizate

Sectorul 1 1/1/20 | 2/1/20 | 3/1/20 | 4/1/20 | 5/1/20 | 6/1/20 | 7/1/20 | 8/1/20 | 9/1/20 | 10/1/20
Rezultat final | pozitiv | negativ | negativ | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv

Sectorul IT | 11/2/20 | 12/2/20 | 13/2/20 [14/2/20 15/2/20 | 16/2/20 | 17/2/20 | 18/2/20 | 19/2/20 | 20/2/20
Rezultat final | pozitiv | negativ | pozitiv | pozitiv | pozitiv | negativ | pozitiv | negativ | pozitiv | pozitiv
Sectorul III [21/3/20  22/3/20 | 23/3/20 (24/3/20 25/3/20 | 26/3/20 | 27/3/20 | 28/3/20 {29/3/20 | 30/3/20
Rezultat final | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv | pozitiv

Sectorul IV [ 31/4/20 | 32/4/20 | 33/4/20 [34/4/20 35/4/20 | 36/4/20 | 37/4/20 | 38/4/20 |39/4/20 | 40/4/20
Rezultat final | negativ | negativ | pozitiv | pozitiv | pozitiv | pozitiv | negativ | pozitiv | negativ | pozitiv

Sectorul V| 41/5/20 | 42/5/20 | 43/5/20 |44/5/20| 45/5/20 | 46/5/20 | 47/5/20 | 48/5/20 |49/5/20| 50/5/20
Rezultat final | pozitiv | negativ | pozitiv |negativ | pozitiv | negativ | pozitiv | pozitiv |negativ | pozitiv

Numar sector

Astfel, la diagnosticarea prin tehnica DAS-ELISA a virusului Plum pox virus s-au obtinut 37 de probe
pozitive si 13 probe negative. Numarul de probe pozitive demonstreaza ca conditiile climaterice (tempe-
raturile ridicate) si numarul accentuat de insecte vectori au accentuat raspandirea patogenului pe plantele
de prun, cu manifestarea simptomelor pe frunze, flori, fructe si samburi. Cea mai pronuntata infectare s-a
manifestat pe plantele din sectorul III, unde toate cele 10 probe analizate au avut rezultat pozitiv.

In urma analizelor de laborator pe sectoarele de cercetare s-a inregistrat urmatoarea situatie privind
prezenta sau absenta, in probele colectate, a patogenului cercetat: sectorul I — 8 probe pozitive, 2
negative; sectorul Il — 7 pozitive, 3 negative; sectorul III — 10 probe pozitive; sectorul IV — 6 probe
pozitive, 4 probe negative; sectorul V — 6 probe pozitive, 4 probe negative. Rezultatele din sectoarele
IV si V indicd un numar ce exprima coincidenta de probe pozitive (6) si negative (4) in ambele sectoare.
Fenomenul se explica prin prezenta si activitatea zilnica a insectelor sugatoare (cicade, paduchi, tripsi),
pe rol de vectori care raspandesc virusul.

CONCLUZII

Virusul Plum pox virus, din fam. Potyviridae, a fost diagnosticat prin metoda imunoenzimatica
DAS-ELISA. S-au analizat 50 de probe de prun colectate din 5 sectoare ale plantatiei gospodariei SRL
»Star Agro Grup”, supuse studiului de cadmp si laborator. Din numarul total de probe analizate, 37 au fost
identificate ca fiind pozitive PPV si 13 ca fiind negative PPV.

In conditiile tarii noastre, acest virus si-a manifestat prezenta destul de bine, dovada servind rezultatele
din sectorul III, unde toate cele 10 probe au fost pozitive.
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EVALUAREA CALITATII LEMNULUI ARBORILOR DE MOLID
AFECTATI DE PUTREGAI PRIN METODA MASURARII
REZISTENTELOR ELECTRICE

Gheorghe PEI, Radu VLAD, Cristian Gheorghe SIDOR, Alexandra STEFAN

Abstract. The aim of this paper was to test the Rotfinder® device which use the method of measuring electrical
resistances of the wood. Research was conducted in the north of the Eastern Carpathians, in four Norway spruce
plots. A total of 1046 healthy standing trees (according with visual inspection) were analyzed. Between 5% and
16% of trees were affected by root rot, the highest values being recorded in the first 5 classes indicated by the Rot-
finder® device. The relationship between the value indicated by the Rotfinder® device and the proportion occupied
by the root rot in the cross-section of the Norway spruce trees is given by a logarithmic equation. The correlation
is very strong and very significant (r = 0.956**%). The correlation between the value indicated by the Rotfinder®
and the proportion occupied by the root rot in the cross-section have a considerable practical importance because
it is possible to estimate the proportion of root rot in the cross-sectional area for different forest areas.

Key words: Picea abies; Wood; Quality; Rotfinder®; Electrical resistance; Root rot; Heterobasidion.

Rezumat. in lucrarea de fati s-a propus testarea dispozitivului Rotfinder®, care are la bazi metoda masurarii
rezistentelor electrice ale lemnului. Cercetarile s-au desfasurat in nordul Carpatilor Orientali, In patru suprafete
experimentale amplasate in arborete de molid. Au fost analizati 1046 de arbori sanatosi (apreciati astfel in urma
evaluirii vizuale). Intre 5% si 16% dintre acestia s-au dovedit a fi afectati de putregaiul de radacina, cele mai ridi-
cate valori fiind Inregistrate in primele 5 clase indicate de dispozitiv. Relatia dintre valorile indicate de dispozitivul
Rotfinder® si proportia putregaiului in sectiune transversald este reprezentatd de o ecuatie logaritmica. Corelatia
este una foarte puternica (r = 0,956***). Relatia are o importanta practica deosebitd pentru ca, pe baza valorilor
indicate de aparat, se poate estima proportia ocupatd de putregaiul de rddacina in suprafata sectiunii transversale
pentru diferite zone forestiere In care se fac cercetdri si se calculeaza relatia sus-mentionata.

Cuvinte-cheie: Picea abies; Lemn; Calitate; Rotfinder®; Rezistente electrice; Putregai de radacind; Heterobasidion.

INTRODUCERE

Evaluarea calitatii lemnului arborilor si identificarea anumitor defecte reprezintd un subiect extrem
de important atat pentru specialistii din domeniul forestier, din domeniul spatiilor verzi, cat si pentru cei
din industria de prelucrare. Evaluarea si masurarea anumitor defecte (de forma, de structura, noduri s.a.)
poate fi realizata prin metode clasice, insa, tinand cont de marimea populatiilor de arbori si de diver-
sitatea tipurilor de boli, aceste metode nu pot oferi informatii cu privire la existenta si extinderea unor
defecte interioare, ce nu manifestd simptome exterioare pentru a putea fi identificate (Vlad, R. 2002;
Barnoaia, I. 2004; Leong, E. C. et al. 2012; Pei, Gh. et al. 2018). Au fost astfel dezvoltate metode ce pre-
supun masurarea rezistentelor electrice ale lemnului, acestea fiind nedistructive pentru arbori si putand
determina prezenta putregaiului Inca din stadiile incipiente (Larsson, B. et al. 2004; Campu, R. 2008).
In mai multe tari au fost construite o serie de echipamente ce au la bazi aceastd metoda, fiind folosite
experimental sau chiar in practica silvica curentd pentru evaluari calitative (Shigo, A. 1. 1993; Romeralo,
C. 2010; Oliva, J. et al. 2011; Wunder, J. et al. 2017). Se impune astfel utilizarea experimentald a unor

nedistructive ale arborilor.

MATERIALE ST METODE

Cercetarile s-au desfasurat in cadrul a patru suprafete experimentale permanente (SE), amplasate in
nordul Carpatilor Orientali, in bazinul superior al raului Moldova, pe raza Bazei Experimentale Tom-
natic (Campulung-Moldovenesc), Institutul National de Cercetare-Dezvoltare in Silvicultura ,,Marin
Dracea” (SE-1, SE-2 si SE-3), si pe raza Ocolului silvic Moldovita, Directia Silvica Suceava (SE-4).
Arboretele analizate au varste cuprinse intre 65 si 80 de ani, cu o consistenta aproape plina (0,7-0,8),
caracterizate printr-o clasd de productie superioara (arborete din clasele de productie 2), tipul de statiune
forestiera fiind cel montan de amestecuri (Bs), brun edafic mare cu Asperula Dentaria (3333).
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Pentru 1046 de arbori specia molid (Picea abies L.), considerati, in urma analizei vizuale, arbori
sanatosi, au fost realizate masuratori cu ajutorul aparatului Rotfinder® (Fig. 1 a),b)) in scopul obtinerii
unor date primare cu privire la prezenta sau absenta putregaiului de radacina.

Figura 1. Dispozitivul Rotfinder® (a, b), valori indicate de acesta si proportia
lemnului afectat de putregai de raddcina (c)

Aparatul Rotfinder® este utilizat pentru identificarea existentei putregaiului la arborii pe picior si
a fost dezvoltat de compania Rotfinder AB 1n colaborare cu institutele de cercetari silvice din Suedia
(Skogforsk) si Danemarca (Skov & Landskab).

Modul de lucru se bazeaza pe masurarea rezistentei electrice a sectiunii trunchiului. Aceasta este
diferita pentru lemnul sanatos comparativ cu lemnul cu putregai din arborii atacati de Heterobasidion
spp., deoarece acesta din urma are, printre altele, concentratii mai mari de ioni metalici, buni conductori
electrici (Romeralo, C. 2010; Oliva J. et al. 2011). Aparatul are 4 senzori cu lungimea de 3 cm si diame-
trul de 3-4 mm, fixati pe trunchiul arborelui in zona in care se realizeaza masuratoarea. Acesti senzori
patrund aproximativ 1 cm 1n alburn, producand astfel daune minime arborelui. Este utilizatd o scala
cu 10 trepte, care indica o crestere a probabilitatii ca arborele sa fie afectat de putregai de radacind, in
functie de proportia lemnului afectat (Fig. 1 c). Astfel, valoarea 0 indica un arbore sanatos, iar valoarea
10 indica o probabilitate ridicata de existenta a putregaiului.

Pentru evidentierea unei legaturi corelative dintre valoarea indicatd de aparatul Rotfinder® si
proportia ocupatd de putregaiul de radacina in din suprafata sectiunii transversale a arborilor de molid
au fost extrase probe de crestere cu ajutorul burghiului Pressler de la 35 de arbori.

REZULTATE SI DISCUTII

In urma culegerii datelor primare cu ajutorul aparatului Rotfinder® s-a constatat faptul ci ponderea
arborilor afectati de putregai de radacina, din totalul arborilor, are valori de 8% in suprafata experimen-
tala SE-1, de 16% 1n suprafata SE-2, de 10% in suprafata SE-3 si de 7% 1n suprafata SE-4.

Referitor la intensitatea cu care este afectat lemnul de catre putregaiul de radacina, data de proportia ocu-
pata de putregai In suprafata sectiunii transversale a trunchiului arborilor, indicata, la randul ei, de valoarea
prezentata de aparatul Rotfinder®, rezultatele pentru suprafetele experimentale sunt prezentate in figura 2.
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Figura 2. Frecventa arborilor cu putregai de radacina in functie de valorile indicate de aparatul

Rotfinder®, pentru suprafetele experimentale SE-1, SE-2, SE-3 si SE-4

Se constata faptul ca frecventa arborilor cu putregai de radacina insumeaza cele mai ridicate valori n primele
5 clase indicate de aparatul Rotfinder®, respectiv 69% 1n suprafata experimentala SE-1, 56% in suprafata SE-2,
67% in suprafata SE-3 si 60% in suprafata SE-4. In cazul suprafetei SE-2, frecventa arborilor cu putregai de r3-
dacina insumeaza valori semnificative si pentru clasele 6-9 (44%), cel mai bine fiind reprezentata clasa 8 (16%).
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Din punct de vedere al repartizarii valorilor indicate de aparatul Rotfinder® in functie de diametrul
de baza (Fig. 3), putregaiul de radacina a fost identificat la arbori cu diametre cuprinse intre 16 si 48
cm. In ceea ce priveste intensitatea cu care este afectat lemnul de catre putregaiul de ridacina in functie
de diametrul de baza, se constata faptul ca la arborii cu un diametru de 16-28 cm valorile indicate de
Rotfinder® au fost, in general, cuprinse intre 1 si 5, in timp ce la diametre mai mari valorile indicate
aveau tendinta de a fi cuprinse mai mult intre 5 si 9. Arborii la care a fost inregistrata o plaja mai largd a
valorilor indicate de aparatul Rotfinder® (de la 2 la 9) au diametrele cuprinse intre 32 si 36 cm.

In ceea ce priveste relatia dintre valoarea indicati de aparatul Rotfinder® si proportia ocupata de
putregaiul de radacind in sectiunea transversald a arborilor de molid, aceasta se reprezinta conform
ecuatiei logaritmice de tipul y = a + blnx, unde y reprezintd proportia ocupata de putregai in sectiunea
transversala a arborilor de molid (%) — media pentru valorile indicate de aparat, x — valoarea indicata de
aparatul Rotfinder®. Intensitatea corelatiei este foarte puternica (r = 0,956***) (Fig. 4).
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Figura 4. Relatia dintre valoarea indicata de aparatul Rotfinder® si proportia ocupata de
putregaiul de raddcind in sectiunea transversala a arborilor de molid

CONCLUZII

Se poate afirma faptul cé aparatul Rotfinder®, ce are la baza metoda masurérii rezistentelor electrice
ale lemnului, este un instrument usor de folosit, nedistructiv pentru arbori si care ofera informatii rapide
despre calitatea lemnului acestora.

Dupa masuratorile realizate cu aparatul Rotfinder® s-a constatat faptul ca intre 8 si 16% dintre arbo-
rii analizati In suprafetele experimentale prezentau putregai de radacina, desi In urma analizei vizuale
arborii au fost apreciati drept sanatosi.

Frecventa arborilor afectati de putregai insumeaza cele mai ridicate valori in primele 5 clase indicate
de aparatul Rotfinder®.

La arborii cu diametrul de 16-28 cm valorile indicate de aparat au variat intre 1 si 5, in timp ce la
diametre mai mari valorile indicate de aparat au tendinta de a fi cuprinse intre 5 si 9.

Relatia dintre valoarea indicata de aparatul Rotfinder® si proportia ocupata de putregaiul de radacina
in sectiunea transversala a arborilor de molid are o importanta practica deosebita pentru ca, pe baza valo-
rilor indicate de aparat, se poate estima proportia ocupata de putregaiul de radacina in suprafata sectiunii
transversale pentru diferite zone forestiere 1n care se fac cercetari si se calculeaza relatia sus-mentionata.
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STUDIUL CRESTERILOR iN DIAMETRU A STEJARETELOR
DE STEJAR PEDUNCULAT DE PROVENIENTA VEGETATIVA
(LASTARI) DIN REPUBLICA MOLDOVA

Dionisie BOAGHIE

Abstract. In the context of the concerns regarding the better management of the fundamental natural oaks
grove forests of the Republic of Moldova in the future, this paper tries a fundamental approach on assessing the
growth in diameter of pedunculate oak stands originating from vegetative regeneration by shoots in the Republic
of Moldova. The stands under study are between 65-100 years old, belong to I-V generation of shoot origin, are lo-
cated on three phytoclimatic levels and fall into yield classes 3-5. By their composition the stands are both pure and
mixed and have a normal consistency (over 0.6). The maximum current growth index, the average growth index
and the age at which the curve of the current growth index intersects with the average growth index, which means
the peak of growth and economic efficiency of the stand, were evaluated and analyzed. The data did not show a
significant difference between growth indices in pure and mixed stands, nor was there a significant variation at the
level of physicogeographical areas or phytoclimatic levels. On the other hand, there is a correlation of the growth
indices with the yield class of the stand and with the generation of shoot origin The research was carried out in
the context of the implementation of the provisions of the development strategy for the forestry sector regarding
the improvement, restoration, conservation and ensuring the sustainable development of the national forest estate.

Key words: Forest stands; Quercus robur,; Vegetative origin; Shoots; Diameter; Growth index; Yield class; Consistency.

Rezumat. In lucrarea de fati se urmireste o abordare de fond privind evaluarea cresterii in diametru a
stejaretelor de stejar pedunculat de provenientd vegetativa din lastari din Republica Moldova. Arboretele supuse
cercetarilor au intre 65 si 100 de ani, sunt de generatia I-V de provenienta din lastari, situate in trei etaje fitocli-
matice si se incadreaza in clasele III-V de productie. Dupa compozitia arboretului sunt atat pure, cat si amestecate
si au o consistentd normala (peste 0,6). Au fost evaluati si analizati indicele cresterii curente maxime, indicele de
crestere medie si varsta la care se intersecteaza curba indicelui de crestere curentd cu cea de crestere medie, mo-
ment ce semnificd apogeul de crestere si eficientd economica a arboretului. Din analiza datelor nu s-a constatat o
diferenta semnificativa intre indicii de crestere la arboretele pure si la cele amestecate, de asemenea nu s-a inreg-
istrat o variatie semnificativa nici la nivel de zone fizico-geografice sau etaje fitoclimatice. In schimb, se constata
o corelatie a indicilor de crestere cu clasa de productie a arboretului si cu generatia de provenientd din lastari.
Cercetarile au fost efectuate In contextul realizarii prevederilor strategiei dezvoltarii sectorului silvic privind ame-
liorarea, refacerea, conservarea si asigurarea dezvoltarii durabile a fondului forestier national.

Cuvinte-cheie: Arborete; Quercus robur; Provenientd vegetativa; Lastari; Diametru; Indice de crestere; Clasa
de productie; Consistenta.

INTRODUCERE

In conditiile dezvoltarii intensive a sectorului silvic la nivel global, pe 1anga obiectivul de asigurare a
necesitatilor mereu crescande de biomasa lemnoasa de calitate superioara ale populatiei, actualmente, la
nivel mondial, domeniul forestier mai are o nobila misiune ce defineste insasi existenta in viitor a vietii
pe pamant, si anume protectia mediului inconjurdtor (Boaghie, D., Jlanumos, A. et al. 2003). De fapt,
aceste doua obiective majore privind cresterea productivitatii padurii si intensificarea continua a func-
titlor protective ale acesteia reies din 1nsasi natura functionala a padurii, care indeplineste un rol dublu
— de producere a biomasei lemnoase si de protectie a mediului (Donitd, N., Ivanschi, T. 1994). Cresterea
productivitatii de biomasa lemnoasa reprezinta un deziderat obiectiv, atdta vreme cat aceasta se inscrie
in normele procesului biologic fundamental vizand bioacumularile n ecosistemul forestier, iar masurile
silvotehnice aplicate sunt adecvate necesitatii acestuia (Boaghie, D. 2005).

In silviculturd, mai evident decat in alte domenii, prezentul este creator de viitor, iar imaginile viitoru-
lui se reflectad in prezent, remarca marele silvicultor roman, academicianul V. Giurgiu (Giurgiu, V. 1972;
Giurgiu, V. 1967). In aceastd ordine de idei, actualmente, mai mult ca oricind se impune cunoasterea
temeinica a starii fondului forestier national, a tendintelor de dezvoltare, precum si estimarea capacitatii
acestuia de a raspunde noilor realitati determinate de schimbarile climatice si de posibilele consecinte
ale acestora asupra vegetatiei forestiere (Giurgiu, V. et al. 1989).

Scopul prezentei lucrari este evaluarea cresterilor in diametru la stejaretele de stejar pedunculat de
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provenienta vegetativa din lastari din Republica Moldova in raport cu provenienta si clasa de productie,

in contextul realizarii prevederilor strategiei dezvoltarii sectorului silvic privind ameliorarea, refacerea,

conservarea si asigurarea dezvoltarii durabile a fondului forestier national. Reiesind din scopul enuntat
au fost trasate urmatoarele sarcini:

» evaluarea indicilor de crestere in diametru (cresterea curentd si cresterea medie) la stejaretele de
stejar pedunculat de provenienta vegetativa din lastari in raport cu clasa de productie la nivel de ge-
neratii de provenienta din lastari;

» evidentierea diferentelor dintre indicii de crestere in diametru (cresterea curenta si cresterea medie,
precum si cresterea medie in diametru) inregistrati la stejaretele de stejar pedunculat de provenienta
vegetativa (inclusiv la nivel de generatii de provenientd) in raport cu clasa de productie;

» clucidarea corelatiei dintre cresterea curenta si cresterea medie, precum si stabilirea momentului de
coincidenta (intersectie) in timp a acestor indici, fapt care sta la baza identificarii apogeului de cres-
tere si de eficacitate economica a arboretului si care stabileste varsta de exploatare a acestuia.

MATERIALE SI METODE

Avand in vedere importanta acestei probleme pentru dezvoltarea durabila a fondului forestier al
Republicii Moldova, incepand cu anul 2002, in cadrul Laboratorului de silvicultura al Institutului de
Cercetari si Amenajari Silvice au demarat cercetari stiintifice privind dinamica cresterilor si a varstei de
exploatabilitate pentru principalele specii silvoformante ale fondului forestier al Republicii Moldova.
Astfel, pe parcursul anilor 2002—-2005 si 2017-218 au fost amplasate 50 de suprafete permanente de
proba (SPP) pentru stejarul pedunculat de provenientd vegetativa din lastari.

Cercetarile privind studiul indicilor de crestere (crestere curenta, medie, crestere medie 1n indlfime si in di-
ametru) in vederea identificarii corecte a varstei de exploatabilitate pentru principalele specii silvoformante in
care au fost antrenati colaboratorii Laboratorului de silvicultura au fost efectuate in conformitate cu prevederile
metodologiei aplicate in cadrul Catedrei de dendrometrie a Academiei Agricole din Kiev, dupa metodologia
cercetatorilor B. I. Loghinov si B. B. Oghievski (Iloputkwuii, I u mp. 1979), cu unele modificari propuse de
colaboratorii laboratorului, tinand cont de specificul padurilor Republicii Moldova (danumnos, A. et al. 2006).

Au fost supusi cercetarilor arborii proveniti din lastari de generatia 1-5 si de clasa de productie I-V. Arbore-
tele selectate pentru studiu au Intre 65 si 100 de ani si corespund categoriei arboretelor preexploatabile si exploa-
tabile conform actualei varste de exploatabilitate. Cercetarile au fost efectuate in stejarete de stejar pedunculat de
provenientd vegetativa din lastari localizate in majoritatea absolutd a tipurilor de statiuni si tipuri de paduri din
fondul forestier al Republicii Moldova cu dominarea acestuia ca specie principald. Din cadrul unuia si aceluiasi
tip de padure au fost selectate arborete cu diferite compozitii si consistente (Kpasuyk, FO. 1966, 1970).

Evaluarea arboretelor de stejar pedunculat de provenientd vegetativa din lastari in cadrul a 50 de sub-
parcele a permis efectuarea cercetarilor pe o suprafata totald de 493,8 ha, iar SPP in cadrul carora s-au
efectuat nemijlocit masurarile au insumat un total de suprafata de 40,3 ha. Arboretele supuse cercetarilor
sunt de generatia [-V de provenienta din lastari, situate in trei etaje fitoclimatice (FD2, FD1 si Ss), se
incadreaza in clasele III-V de productie, dupa compozitia arboretului sunt atat pure, cat si amestecate si
au o consistentd normald (peste 0,6).

In zona de Nord a tarii au fost supuse cercetarilor arboretele de stejar pedunculat de provenienta ve-
getativa din lastari in cadrul a 13 SPP, atribuite administrativ ocoalelor silvice Lipcani, Ocnita si Dondu-
seni din componenta Intreprinderii silvice Edinet si ocoalele silvice Rascani si Glodeni din componenta
intreprinderii silvice Glodeni.

In zona de Centru au fost amplasate 17 SPP in conditii cu forme diferite de relief. Suprafetele perma-
nente de proba au fost amplasate in cadrul Ocolului silvic Cornesti din componenta Intreprinderii silvice
Ungheni, Ocolului silvic Calarasi din componenta Intreprinderii silvice Calarasi, Ocolului silvic Poruceni
din componenta Intreprinderii silvice Nisporeni, Ocolului silvic Vatici din componenta Intreprinderii sil-
vice Orhei si ocoalelor silvice Bobeica si Loganesti din componenta Intreprinderii silvice Hancesti-Silva.

In zona de Sud au fost amplasate 20 SPP in cadrul Ocolului silvic Harbovit din componenta Intre-
prinderii silvice Tighina, Ocolului silvic Leova din componenta Intreprinderii silvice Iargara, Ocolului
silvic Mihailovca din componenta Intreprinderii silvice Cimislia, ocoalelor silvice Cociulia si Baimaclia
din componenta Intreprinderii silvice Cahul si Intreprinderii silvo-cinegetice Manta-V.
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Suprafetele permanente de proba au forma dreptunghiulara, cu dimensiuni de 50 x 50 m, 100 x 50 m,
100 x 75 m, majoritatea avand suprafata de 0,25 ha, 0,50 ha, 0,40 ha si 0,75 ha, cu un numar minim de
200 de arbori ai speciei principale. Pentru fiecare suprafata de proba este intocmita ,,Fisa suprafetei de
proba”, unde se inregistreaza datele selectate.

Diametrul mediu s-a determinat prin calcularea mediei aritmetice ponderate, dar si cu ajutorul clupei
forestiere, varsta — dupa numararea inelelor in urma doborarii arborelui model, iar consistenta — cu aju-
torul relascopului. Clasele de productie s-au determinat in baza ,,Normelor tehnice” in vigoare in functie
de varsta si inaltime. Densitatea arboretelor s-a determinat dupa Insumarea suprafetei transversale la 1
ha si dupi tabelele de sortimente. In cadrul fiecarei suprafete de proba au fost analizati 1-3 arbori model
incadrati in categoriile I-1I Kraft.

Analiza dinamicii de crestere medie In diametru a arborilor model s-a efectuat in conformitate cu
prevederile metodologice ale Catedrei de dendrometrie a Universitatii Agricole si Silvice din Ucraina
(ITopunxwuit, I. u gp. 1979). Volumul masei lemnoase s-a masurat in baza trunchiului doborat al arborilor
model, iar la speciile de amestec — dupa tabelele de crestere roméanesti, valabile in Republica Moldova.

Tipurile de padure, de statiune forestiera si de sol, au fost preluate din amenajamentul silvic in vigoa-
re (tipologia romaneasca utilizata in cadrul proiectelor de amenajare dupa 1992) si puse in concordanta
cu prevederile amenajamentelor anterioare (tipologia utilizatd de amenajamentele din 1965, 1975 si
1985) in conformitate cu tipologia utilizata (ITorpeonsik, I1. 1955, Teitneman, T. 1964).

In cadrul fiecdrei suprafete de proba au fost efectuate sapaturi pentru descrierea sistemului radicelar al
arborilor model prin dezgolirea radacinilor dupa metoda Iui C. N. Rahtenco (Kpapuyk, FO. 1966). Datele
cu privire la starea sistemului radicelar au fost introduse in fisele dendrometrice ale suprafetelor de proba.

Prelucrarea ulterioara a datelor obtinute din teren si determinarea indicilor de crestere mentionati s-a
efectuat in conditii de birou. Pentru realizarea acestui obiectiv a fost utilizatd, de asemenea, metodologia
Catedrei de dendrometrie a Universitatii Agricole si Silvice din Ucraina privind calculul cresterii cu-
rente, cresterii curente maxime, cresterii medii, al momentului intersectiei cresterii curente cu cresterea
medie, privind calculul cresterilor medii in diametru pe perioade din 10 in 10 ani.

Generatia de provenienta din lastari a arborilor, respectiv a arboretelor, a fost evaluata luand ca baza numa-
rul de arbori proveniti din cioata-mama, distanta dintre arborii proveniti de la aceeasi cioatd, indltimea la care
porneste sistemul radicelar si starea coronamentului arborilor supusi studiului (l'opauenko, M. et al. 1976).

Suprafetele de proba permanente s-au amplasat in toate cele trei zone fitogeografice ale Republicii
Moldova, incluzand toate tipurile de padure si de statiune forestiera reprezentative zonelor date si fon-
dului forestier national, precum si arborete cu diferite compozitii, consistente si clase de productie.

Arborii inventariati din cadrul suprafetei de proba se clasifica, dupa starea lor generald de sanatate,
in 4 categorii:

* sanatosi — arbori vigurosi, bine conformati, fara a inregistra unele semne de afectare;

 slab afectati — arbori vigurosi, bine conformati, cu mici inregistrari de afectare;

* in curs de uscare —arbori slab dezvoltati, rau conformati, cu date ce inregistreaza o uscare de 30-60%;
» uscati — arbori slab dezvoltati, rau conformati, cu date ce inregistreaza o uscare de peste 60%.

Datele inregistrate in urma inventarierii arborilor servesc pentru stabilirea certd a compozitiei arbore-
tului, consistentei, inaltimii si diametrului mediu, coeficientului de stare a arboretului, precum si a altor
indicatori dendrometrici medii necesari. in baza mediilor indicilor obtinuti se selecteazi 1-3 arbori mo-
del din cadrul speciei principale pentru a fi supusi cercetarilor ulterioare privind cresterile in diametru.

Arborii selectati ca model sunt tdiati si doborati, curatati de craci, se masoara lungimea totala si se
sectioneaza Incepand de la cioatd din 2 in 2 metri. La fiecare trunchi sectionat, in partea subtire se de-
termina numarul inelelor anuale si lagimea acestora. Ulterior, in baza acestor date se determina cresterea
curentd si cresterea medie, precum si cresterea in Tndltime si diametru.

Pentru arborii cu ndltimea de peste 10 metri, segmentarea arborelui model se efectueaza din 2 in
2 metri (1, 3, 5, 7, 9, 11 m etc.), pentru arborii cu inaltimea intre 5-10 m sectionarea se efectueaza la
fiecare metru (0,5; 1,5; 2,5 m etc.), iar pentru arborii model cu inaltimea de pana la 5 metri sectionarea
se efectueaza la fiecare /2 m (0,25-0,50-0,75 m etc.). Varsta medie se calculeaza, pentru fiecare arbore
model aparte, dupa numarul inelelor anuale (de la centru spre margine).
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REZULTATE SI DISCUTII

Cunoasterea varstelor la care culmineaza cresterile curente si medii ale arboretelor este de mare im-
portanta din mai multe puncte de vedere, printre care putem mentiona organizarea optimala a procesului
de productie, stabilirea varstei de exploatabilitate si aplicarea la timp si calitativa a tratamentelor silvice
(lucrarile de exploatare-regenerare).

Se cunoaste ca, odata cu inaintarea 1n varsta a arborelui si, respectiv, a arboretului, se mareste si
probabilitatea aparitiei unor fenomene patologice, care pot provoca stagnarea mersului normal al cres-
terilor, se maresc pierderile de substanta organicd in procesul de respiratie, de asemenea apar unele
modificari evidente de natura fiziologica. Toate acestea, impreuna cu multi alti factori si procese explica
in mod evident relatia dintre cresteri, potentialul stational, provenienta si varsta arboretului.

De regula, curba cresterilor curente in raport cu varsta este una asimetrica, formata din doua perioa-
de, in care maximumul de crestere se realizeaza in prima jumatate a ciclului de dezvoltare a arboretului.
Evolutia cresterilor curente sub forma de curba caracterizeaza prima perioada de dezvoltare a arborelui
printr-o inclinare mai accentuata si de o duratd mai redusa, iar a doua perioada printr-o perioada mult
mai lunga si cu o inclinare mai usoara. Cu cat conditiile stationale sunt mai nefavorabile, cu atat culmi-
narea cresterilor se realizeaza mai tarziu si, dimpotriva, cu cat conditiile de crestere sunt mai avantajoa-
se, cu atat cresterea curentd maxima se realizeaza la varste mai timpurii.

In plan stiintific, studiul cresterilor a avut un aport considerabil si urmeaza s contribuie si mai mult la
evidentierea relatiilor dintre conditiile de vegetatie si productivitatea arboretelor, la cunoasterea ponderii
factorilor ecologici la acumularea de substantd lemnoasa, la stabilirea efectelor asupra productivitatii pa-
durilor ale unor interventii gospodaresti ca taieri de ingrijire, elagaj artificial, taieri de regenerare, adminis-
trarea de ingrasdminte, drenarea solurilor inmlastinate, precum si la stabilirea daunelor aduse economiei
forestiere prin actiunea gazelor industriale nocive, atacuri ale insectelor defoliatoare, rezinaj, pasunat etc.

Pentru padurile de cvercinee din Republica Moldova, de rand cu factorii mentionati care influenteaza
ritmul si dinamica cresterilor curente si a celor medii, un rol important revine factorului provenientei
— generativ sau vegetativ, iar in cazul arboretelor provenite din lastari se impune si o analiza a acestor
indici la nivel de generatii de provenienta.

Tinand cont de faptul ca conditiile stationale influenteaza in mod direct evolutia cresterilor, s-a incercat
o analiza a acestor indici la nivel de etaje fitoclimatice si zone fizico-geografice. De rand cu potentialul
stational au fost analizati si ali factori care ar putea influenta dinamica cresterilor curente si medii, precum
indicii de consistentd a arboretului, clasa de productie, compozitia arboretului si, evident, generatia de pro-
venienta din lastari. Dintre indicii de crestere au fost evaluati si analizati indicele cresterii curente maxime,
indicele de crestere medie si varsta la care se intersecteaza curba indicelui de crestere curenta cu cea de
crestere medie, moment ce semnifica apogeul de crestere si eficientd economica a arboretului, dupa care se
inregistreaza initial o stagnare, iar apoi o descrestere treptata a indicilor de crestere.

Din analiza datelor nu s-a constatat o diferentd semnificativa intre indicii de crestere la arboretele
pure si la cele amestecate, de asemenea nu s-a inregistrat o variatie semnificativa nici la nivel de zone
fizico-geografice sau etaje fitoclimatice. In schimb, se constati o corelatie a indicilor de crestere (cres-
tere curentd maxima, crestere medie i varsta la care se intersecteaza curba indicelui de crestere curenta
cu cea de crestere medie) cu clasa de productie a arboretului si cu generatia de provenienta din lastari.

Din datele prezentate in tabelul 1 se observa ca majoritatea sondajelor din cadrul etajului fitoclima-
tic FD2 sunt concentrate n zona de Centru si sunt de generatia II-IV de provenienta din lastari si clasa
I11-V de productie. Paralel, se constatd o descrestere certd a clasei de productie 1n raport cu cresterea
generatiei provenientei din lastari.

Astfel, arboretele de generatia a II-a de provenientd din lastari sunt preponderent de clasa a Ill-a de
productie, cu exceptia celor amplasate in zona de Sud (Ocolul silvic Cociulia), care sunt de clasa a Ill-a si
a I'V-a de productie, cele de generatia a IlI-a de provenienta din lastari sunt preponderent de clasa a [V-a de
productie, in cele de generatia a [V-a de provenienta din lastari predomina arboretele de clasa a [V-a de pro-
ductie, iar cele de generatia a V-a de provenienta din lastari sunt incadrate doar in clasa a V-a de productie.

Arboretele supuse studiului ce reprezinta etajul fitoclimatic FD1 sunt amplasate doar in zonele de
Nord (mai ales) si Sud, predominand arboretele de generatia a I1I-a si a IV-a de provenienta din lastari
si de clasele a [V-V-a de productie. Se constatd de asemenea, ca si In cazul etajului fitoclimatic FD2, o
descrestere certa a clasei de productie in raport cu cresterea generatiei provenientei din lastari, precum
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si o clasd de productie mai scazuta in cadrul aceleiasi generatii de provenientad din lastari a arboretelor
amplasate in zona de Sud 1n comparatie cu cele amplasate in zona de Nord.

Tabelul 1. Caracteristica arboretelor supuse cercetarilor dupa indicii de crestere, intersectia acestora
si generatia provenientei din lastari la nivel de etaje fitoclimatice §i zone fizico-geografice

FD-2 FD-1 Ss
GR CcCM Intersectia cCM Intersectia cCM Intersectia
(ani) CC cu CLP GR (an) CC cu CLP | GR (ani) CC cu CLP
CM/V CM/V CM/V
Zona de Nord Zona de Nord Zona de Nord
- - T - 50 70 11l - - T -
Zona de Centru 60 70 \% Zona de Centru
60 65 111 11 Zona de Centru - - | -
60 70 1l -] - | - I Zona de Sud
60 70 111 Zona de Sud 60 65 \'%
11 55 65 v 50 | 70 | v 50 60 \%
40 65 \% Zona de Nord 50 65 \'%
50 70 11 50 60 \% Zona de Nord
50 70 v | III 40 60 v -] - | -
Zona de Sud 50 70 v Zona de Centru
55 65 v 60 70 NV - - ] -
50 60 \% 60 70 v Zona de Sud
Zona de Nord 60 75 \% 50 70 \%
- | - | - Zona de Centru 50 60 N4
Zona de Centru - | - | - 50 60 \
55 65 111 Zona de Sud 40 60 A%
60 65 A% 50 60 A% 40 50 \Y%
111 40 60 N 50 65 N 30 55 Vi
40 60 I\% 50 65 \% 50 60 \Y%
40 55 v Zona de Nord 40 50 \Y
60 65 v 40 60 \" Zona de Nord
Zona de Sud 40 60 v - - | -
- | - | - 50 57 \4 Zona de Centru
Zona de Nord 60 75 v | IV -] - | -
- - ] - IV 40 60 v Zona de Sud
Zona de Centru Zona de Centru 40 50 \Y
50 60 \% - - - 40 50 \Y
IV 30 45 A% Zona de Sud
30 50 v 50 60 A%
Zona de Sud
V Zona de Nord
Zona de Centru
30 | 40 | v
Zona de Sud

Nota: GR — generatia de provenienta din lastari; CLP — clasa de productie; CCM — cresterea curentd medie; CC
—cresterea curentd; CM — cresterea medie

Etajul fitoclimatic de silvostepa (Ss), la randul sau, este reprezentat doar de arborete amplasate in
zona de Sud, de generatiile II-IV de provenientd din lastari, cu dominatia majora a celor de generatia a
I11-a si clasa a V-a de productie 1n totalitate. Acest lucru se poate explica prin conditiile xerofite din zona
de Sud si exigentele stejarului pedunculat fata de factorul de umiditate.
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Tabelul 2. Caracteristica arboretelor in raport cu generatia proveniengei din lastari,
clasa de productie si varsta inregistrarii cresterii curente maxime si a celei de
intersectie a cresterii curente cu cresterea medie

GR CLP CCM Intersectia CC cu CM
60 65
60 70
111 60 70
50 70
50 70
Media 56 69
55 65
v 50 70
I Media 53 68
55 65
40 65
50 60
60 70
v 50 70
60 65
50 60
50 65
Media 55 65
111 55 65
40 60
50 70
60 70
v 60 70
40 55
60 65
Media 52 65
60 65
40 60
III 50 60
40 60
60 75
50 60
Vv 50 65
50 65
50 70
50 60
50 60
40 60
40 50
30 55
Vv 40 50
50 60
1 Media 47 61
30 50
v 60 75
Media 45 62
50 60
30 45
40 60
v 40 60
Vv 50 57
40 60
50 60
40 50
40 50
Media 42 56
Vv Vv 30 40

Nota: GR — generatia de provenienta din lastari; CLP — clasa de productie; CCM — cresterea curenta
medie; CC — cresterea curentd; CM — cresterea medie
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Analizand datele privind indicii de crestere curentd maxima (varsta inregistrarii acestuia) si varsta
de intersectie a curbelor indicelui de crestere curentd si de crestere medie la nivel de generatie de pro-
venienta din lastari si clasd de productie se constatd o corelatie evidenta intre acesti indici. De fapt, se
constatd o descrestere lenta, dar evidentd, In cadrul generatiei de provenientd din lastari, dar si la nivel
de generatii de provenienta din lastari in functie de clasa de productie atat a varstei la care se inregis-
treazd maximum de crestere curentd, cat si a varstei la care se intersecteaza curbele celor doua cresteri
(cresterea curenta si cresterea medie).

Astfel, arboretele de stejar pedunculat de generatia a [I-a de provenienta din lastari si clasa a [I1-a de
productie inregistreaza o crestere curentd maxima la varsta de 56 de ani si intersectia curbelor de creste-
re curenta si crestere medie la 69 de ani, cele de clasa a [V-a de productie — la 53 si, respectiv, 68 de ani,
iar cele de clasa a V-a de productie — la 52 si, respectiv, 65 de ani.

Aceeasi descrestere se remarca si la arboretele de generatiile a Il1-a si a [V-a de provenienta din las-
tari, dupd cum urmeaza:

Generatia a IlI-a de provenienta din lastari
» clasaaIll-a— 55 si 65 de ani;

» clasaalV-a—52si 65 de ani;
* clasaa V-a—47si 61 de ani.

Generatia a [V-a de provenienta din lastari
» clasaalV-a—45si 62 de ani;

* clasaa V-a—42 i 56 de ani.

Tendinta de coborare a varstei la care se inregistreaza cresterea curentd maxima si a varstei la care se
intersecteaza curbele celor douad cresteri (cresterea curenta si cresterea medie) se constata si la nivel de
clasd de productie in raport cu generatia de provenienta din lastari.

Caracteristica indicelui de crestere medie in functie de generatia de provenienta din lastari, clasa de
productie, compozitia si consistenta arboretului releva aceleasi tendinte confirmate in cazul indicelui de
crestere curentd maxima si de intersectie a curbelor cresterii curente si cresterii medii. Astfel, nu se con-
statd o evidenta diferenta de crestere medie in functie de compozitia arboretului (pura sau de amestec),
ceea ce ne permite sa mentiondm ca compozitia arboretului in cazul arboretelor provenite din lastari nu
influenteaza substantial indicii de crestere curenta si medie. In schimb, analizind indicele de crestere
medie la nivel de consistentd plina, care este echivalent cu coeficientul 1,0, se constata o descrestere a
acestui indice intre clasele de productie in interiorul aceleiasi generatii de provenienta din lastari, pre-
cum si 1n cadrul diferitor generatii de proveniente din lastari.

Analiza dinamicii indicelui de crestere medie in raport cu clasa de productie si generatia de prove-
nientd din lastari releva o influentd directd a generatiei provenientei din lastari asupra productivitatii
arboretului. Aceasta dinamica descrescatoare a indicelui de crestere medie la nivel de clasa de productie
se prezintd dupa cum urmeaza :

Clasa de productie a IlI-a

» generatia a [I-a de provenienta din lastari — 4,38 m.c./ha;

» generatia a [1I-a de provenienta din lastari — 3,79 m.c./ha.

Clasa de productie a [V-a

» generatia a [I-a de provenienta din lastari — 3,66 m.c./ha;

» generatia a [1I-a de provenienta din lastari — 3,25 m.c./ha;

» generatia a [V-a de provenienta din lastari — 3,18 m.c./ha.

Clasa de productie a V-a

» generatia a [I-a de provenienta din lastari — 2,66 m.c./ha;

» generatia a [1[-a de provenienta din lastari — 2,31 m.c./ha;

» generatia a [V-a de provenienta din lastari — 2,25 m.c./ha;

» generatia a V-a de provenienta din lastari — 1,72 m.c./ha.

Evaluarea acestor date demonstreaza cu elocventa dependenta calitatii (productivitatii) arboretelor prove-
nite vegetativ de generatia de provenienta din lastari. Reducerea indicelui de crestere medie in cadrul aceleiasi
generatii de provenienta din lastari la nivel de clase de productie este mai semnificativa in cazul claselor de
productie inferioare IV-V si mai putin evidenta in cazul claselor de productie superioare (clasele I-1I).
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Analiza evolutiei acestui indice 1n raport cu generatia de provenientd din lastari in cadrul aceleiasi
clase de productie releva de asemenea o reducere constanta a indicelui de crestere medie odata cu inain-
tarea generatiei de provenienta din lastari, cu o descrestere mai consistenta in generatiile I[V-V.

Calculand indicele de crestere medie doar la nivel de clase de productie, fard a tine cont de generatia
de provenienta din lastari, si analizand evolutia acestuia se constata aceeasi tendinta de descrestere odata
cu reducerea clasei de productie (tabelul 3). O descrestere mai evidenta se constata intre clasele inferi-
oare de productie (clasele IV-V).

Tabelul 3. Caracteristica indicelui de crestere medie pe clase de productie

Clasa de productie Cresterea medie
11 4,09
v 3,36
\Y 2,24

Supunand unei analize mai detaliate indicele de crestere in diametru a arboretului in cadrul fiecarei clase
de productie, indiferent de generatia de provenientd din lastari, se constata o variatie substantiald a acestuia
aproximativ in toate clasele de productie. Acest fapt se explica atat prin diversitatea populationala a stejare-
telor de stejar pedunculat, amplasate in diferite zone fizico-geografice si etaje fitoclimatice, cat si prin diver-
sitatea conditiilor stationale, compozitia, consistenta si structura arboretelor (pure sau amestecate), precum si
(dar nu in ultimul rand) prin intensitatea si calitatea lucrarilor silvotehnice de ingrijire si conducere aplicate.

Aceastd constatare este mai evidentd 1n clasele de productie mai inferioare si in cadrul generatiilor
de provenienta din lastari mai mari. Astfel, in clasa de productie a V-a din generatiile de provenienta
din lastari II-IV diferenta de crestere in diametru la diferiti arbori supusi cercetarilor atinge peste 10
cm. Acest fapt poate fi explicat, in primul rand, prin insusirile ereditare ale fiecarui arbore si capacitatea
acestuia de a creste si a se dezvolta in conditii extremale, precum si prin potentialul stational. Arborii cu
insusiri ereditare mai valoroase si amplasati in conditii stationale mai favorabile Inregistreaza, evident,
cifre mai mari pentru indicii de crestere in comparatie cu arborii ce nu detin aceste calitati sau care, chiar
daca dispun de calitati ereditare selecte, sunt amplasati in conditii stationale nefavorabile, extremale, si
inregistreaza cresteri mai nesemnificative decat cei amplasati in conditii prielnice.

Tabelul 4. Caracteristica arboretelor supuse cercetarilor dupa indicele de crestere in diametru in
raport cu varsta, generatia provenientei din lastari si clasa de producere

Diametru (cm) la varsta de..
GR cLp v D 10 20 30 40 50 60 70 80 90
82 34,9 4,2 11.30 15,1 19,30 | 24,8 26,3 30,8 32,9
III 78 34,0 4,6 10,60 15,0 18,0 23,6 | 26,8 | 30,00 | 32,00
86 35,3 4,6 11.60 15,4 19,55 | 24,75 | 27,5 | 31,09 | 32,70
85 30,5 4,9 12,10 15,8 18,95 | 24,15 | 25,09 | 27,09 | 28,55
Media 33.7 44.58 11,40 15,33 18,95 | 24,32 | 26,4 | 29,74 | 31,54
v 80 29,4 3,5 10,75 15,05 | 18,05 22,1 25,0 27,3 28,8
68 27,4 4,2 9,4 12,0 14,5 18,3 21,8 25,8 26,2
1 80 28,7 3,8 9,9 15,1 19,00 | 22,5 23,7 26,6 27,4
81 39,3 4,5 10,3 16,85 | 22,85 | 26,10 | 28,4 | 32,62 | 37,30
80 28,7 3,4 10,4 15,2 18,4 21,8 243 26,0 26,2
v 90 32,5 4,6 13,1 17,9 19,5 23,4 26,3 28,4 | 29,90
76 21,1 5,4 9,1 11,2 13,35 17,3 18,2 19,1 19,80
84 28,0 3,5 10,1 16,3 19,4 21,1 | 23,45 | 25,6 25,9
88 27,4 4,2 11,09 15,3 18,3 21,1 229 | 24,7 253
Media 29,1 4,2 10,53 14,9 17,90 | 21,45 | 23,7 | 26,14 | 28,52
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75 30,3 4.4 11,3 16,2 19,3 24,3 | 26,7 | 28,7
- 83 31,6 42 9,6 13,3 16,3 22,8 | 254 | 28,1 29,4
75 34,5 4,2 11,0 16,8 20,0 25,6 | 28,80 | 32,00 | 32,90
88 34,6 4,8 10,8 14,3 19,0 242 | 26,3 | 298 31,8
Media 32.75 4.4 10,68 | 15,15 18,8 | 24,15 | 26,36 | 29.6 314
84 32,5 43 10,4 15,0 17,0 20,0 | 244 | 27,0 28,3
80 27,5 4,0 8,4 12,0 14,0 16,0 | 19,0 | 224 24,5
v 85 27,2 5,0 10,0 14,0 16,0 18,9 | 21,5 | 238 25,8
85 29,3 3,6 10,6 14,4 16,3 18,7 | 20,1 | 23,8 26,4
67 29,8 43 10,95 17,95 | 23,35 | 2595 | 27,4 | 28,2 | 26,75
Media 29,26 4,24 10,07 | 14,76 | 17,37 | 19,91 | 22,48 | 24,25 | 26,76
85 30,6 3,00 8,2 16,0 18,3 21,5 | 23,8 | 259 | 28,60
I 92 28,1 35 8,1 11,00 | 145 | 169 | 185 | 21,3 | 24,60 | 25,8
76 24,8 3,8 10,4 12,25 | 14,95 | 16,7 | 19,2 | 22,0 22,4
90 30,2 4,6 11,0 15,1 17,0 20,3 | 24,0 | 264 28,0 | 282
67 26,8 4,8 11,5 17,1 20,4 22,6 | 243 | 2438 253
73 21,4 5.1 10,6 | 12,75 | 15,25 | 17,50 | 19,39 | 20,25 | 20,30
A% 70 16,5 33 6,4 8,9 10,1 12,3 144 | 15,1 15,9
75 31,2 4,2 11,3 15,6 18,3 25,0 | 27,1 | 28,6 29,2
79 22,0 4,7 10,6 12,3 15,3 17,6 | 18,9 | 199 20,1
80 23,8 4,55 10,15 13,8 15,3 17,5 | 19,5 | 20,8 22,0
84 | 20,75 4,1 10,0 124 | 142 | 151 | 168 | 182 | 187
76 234 3,6 11,7 15,85 | 17,85 | 20,3 | 21,3 | 21,5 21,6
75 23,5 4,6 10,7 14,2 17,5 19,5 | 20,3 | 20,7 | 21,00
Media 24,85 4,14 10,05 | 13,63 | 16,07 | 18,68 | 20,58 | 21,72 | 24,21 | 27.0
54 25,7 4,8 12,0 17,1 21,6 | 24,05 | 23,8 | 24,2 24,8
I 93 35,9 4,3 10,90 14,2 18,3 22,1 | 253 | 29,6 31,0 | 34,6
79 29,9 42 11,2 18,7 22,2 258 | 27,2 | 28,0 28,4
Media 30,50 4,43 11,37 | 16,67 20,7 | 24,13 | 26,25 | 28,80 | 31,00 | 34,6
62 272 47 10,1 19,1 | 21,6 | 23,9 | 258
60 28,0 4,6 8,6 14,0 20,3 23,3 | 26,6
v 70 32,4 4,1 8,3 172 | 203 | 242 | 274 | 302
84 30,5 4,0 8,0 13,5 17,0 22,2 | 25.1 | 27,10 | 2838
v 80 30,7 46 11,4 184 | 234 | 262 | 270 | 284 | 296
Media 29,76 4.4 9,28 16,44 | 20,52 | 23,96 | 26,02 | 28,57 | 29,2
85 28,4 4,2 10,1 12,7 17,75 | 20,7 | 23,3 | 24,9 26,3
80 29,3 4,0 9,0 12,2 20,4 22,8 243 26,2 27,0
v 80 24,8 2,6 9,45 13,05 | 16,05 | 18,0 | 19,65 | 20,65 | 21,1
66 19,7 4.4 9,7 11,2 12,8 14,9 16,0 | 16,90
71 16,5 4,1 7,85 9,7 11,29 | 13,20 | 14,2 | 14,80 | 15,10
83 23,6 4,1 9,4 12,3 15,0 | 16,75 | 19,3 | 20,7 | 21,20
Media 23,72 3,90 9,25 11,86 | 15,55 | 17,73 | 19,46 | 20,69 | 23,90
\% A% 72 15,1 3,70 8,00 9,60 10,90 | 11,70 | 13,00 | 13,40 | 13,90

Nota: GR — generatia de provenienta din lastari; CLP — clasa de productie

Cu toata aceasta variatie a indicelui de crestere in diametru a arborilor in cadrul aceleiasi clase de
productie, media acestuia, atat la nivel de clasa de productie in cadrul aceleiasi generatii de provenienta
din lastari, cat si intre generatii, este dependentd constant de clasa de productie si de generatia de pro-

venienta din lastari.

Astfel, conform datelor obtinute, este evidenta o crestere a indicelui nominalizat odata cu cresterea cla-
sei de productie, atat in cadrul unei generatii de provenientd din lastari, cat si in cadrul diferitor generatii.
Exceptie de la aceasta reguld se constata doar 1n cadrul clasei a I1I-a si a IV-a de productie din categoria
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generatiei a [V-a de provenienta din lastari. Acest lucru se explica prin faptul ca suprafetele de proba su-
puse cercetarilor din aceste doua clase de productie de generatia a [V-a de provenienta din lastari au fost
amplasate doar in zona de Nord, etajul fitoclimatic FD1 (ocoalele silvice Lipcani si Ocnifa pentru clasa a
IV-a de productie) si zona de Centru, etajul fitoclimatic FD2 (ocoalele silvice Vatici si Loganesti pentru
clasa a III-a de productie), zone cu conditii optimal favorabile stejaretelor de stejar pedunculat.

Tabelul 5. Caracteristica arboretelor dupa indicele de crestere medie in diametru in raport cu
vdrsta, generatia proveniengei din lastari §i clasa de productie

Diametru (cm) la varsta de...

GR | CLP
10 20 30 40 50 60 70 80 90
11 4,58 11,40 15,33 18,95 24,32 26,40 29,74 31,54
I v 4,50 10,75 15,05 18,05 22,10 25,00 27,30 28,80
\Y 4.20 10,53 14.9 17,90 21.45 23.7 26.14 28,52
111 4.40 10,68 15,15 18,80 24,15 26,36 29.60 31.40

m | 1v 4,240 10,07 | 14,76 | 17,37 19,91 22,48 2425 | 2625
v 4,140 10,05 | 13,63 | 16,07 18,68 20,58 21,72 | 2421 [ 27,0
I 4,430 1137 | 16,67 | 20,70 24,13 26,25 28,80 | 31,00 | 34,6

v | v 4,40 9,28 16,44 | 20,52 23,96 26,02 28,57 | 29,20
v 3,90 925 11,86 | 15,55 17,73 19,46 20,69 | 23,90
v v 3,71 8,00 9,60 10,90 11,70 13,00 13,40 | 13,90

Nota: GR — generatia de provenienta din lastari; CLP — clasa de productie

Pentru celelalte clase de productie si generatii de provenienta din lastari, suprafetele de proba au
fost amplasate atat in zonele fizico-geografice si etajele fitoclimatice mentionate, cat si in zona fizico-
geografica de Sud si etajul fitoclimatic Ss, caracterizate prin conditii de crestere mai putin favorabile
stejaretelor de stejar pedunculat.

Aceeasi tendinta este confirmata si la nivel de generatii de provenienta din lastari in cadrul claselor
de productie si intre clase de productie, cu exceptia cazului generatiei a IV-a de provenienta din lastari
din clasele a IlI-a si a [V-a de productie.

Analizand dinamica indicelui de crestere medie in diametru doar la nivelul clasei de productie, indi-
ferent de generatia de provenienta din lastari, s-a constatat aceeasi tendinta de crestere odata cu cresterea
clasei de productie. De asemenea, este semnificativ faptul cd diferentele sunt mai putin evidente in etapa
de dezvoltare tineret (fazele de dezvoltare — nuielis, prajinis si paris) si se amplifica in etapa de dezvol-
tare de maturitate (fazele de dezvoltare — codrisor si codru mijlociu), fapt ce se explica prin aceea ca in
etapa de tineret arborele creste mai consistent in inaltime, iar in etapa de maturitate cresterea arborelui
se concentreaza asupra volumului, adica a diametrului.

Tabelul 6. Caracteristica arboretelor dupd indicele de crestere medie in
diametru in raport cu vdarsta §i clasa de producere

Clasa de productie Diametru, cm, la varsta de
(CLP) 10 20 30 40 50 60 70 80 90
111 4,47 11,15 15,72 | 19,48 | 2420 | 26,34 | 29,38 | 31,31 34,60
v 4,38 10,03 15,42 | 18,65 | 21,99 | 24,50 | 26,71 | 28,10
\% 3,99 9,46 12,50 | 15,11 | 17,39 | 19,19 | 20,49 | 22,63 27,00

Observam ca se evidentiaza o variatie mai mare a indicelui de crestere in diametru intre arborii in-
cadrati 1n clasele de productie inferioare, a IV-a si a V-a, in comparatie cu diferentele inregistrate intre
arborii incadrati in clasele de productie a IlI-a si a IV-a. Deducem astfel ca cu cat clasa de productie
este mai joasd, cu atadt mai mult se reduce capacitatea productiva a arborelui si, respectiv, a arboretului.

CONCLUZII

Tinand cont de starea stejaretelor de stejar pedunculat din Republica Moldova si repartizarea neuni-
forma a acestora pe intreg teritoriul tarii, suprafetele amplasate pentru efectuarea studiului preconizat
pot fi considerate, in ansamblu, reprezentative pentru fondul forestier national.
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Cresterea numarului de arbori proveniti de la aceeasi cioatd-mama variaza 1n functie de clasa de
productie si de generatia de provenientd din lastari si se amplificd odata cu inaintarea in generatie si
reducerea clasei de productie a arboretului.

Desimea coroanei arborilor variaza in mare masura in functie de generatia de provenienta din lastari
si de clasa de productie, astfel incat arborii din clase de productie inferioare si din generatii mai Tnaintate
au un coronament mai slab dezvoltat.

Cu cat arborii sunt de o generatie mai inaintata, cu atat ei isi au Inceputul radacinilor mai aproape de
suprafata solului si, ca rezultat, sunt mai usor afectati de factorii de mediu nefavorabili si mai sensibili
la atacurile diferitor boli si ddunatori.

Evaluarea dinamicii indicilor de crestere curentd maxima, de crestere medie si a dinamicii varstei la
care se intersecteaza curba cresterii curente cu cea a cresterii medii nu a relevat o diferentiere semnificativa
a acestora intre arboretele pure si cele amestecate, de asemenea nu s-a inregistrat o variatie semnificativa
nici la nivelul zonelor fizico-geografice sau al etajelor fitoclimatice. In schimb, se constatd o corelatie a
indicilor de crestere cu clasa de productie a arboretului si cu generatia de provenienta din lastari.

Se constata o descrestere lenta, dar evidenta, in cadrul generatiei de provenientd din lastari, dar si
intre generatii de provenienta din lastari, in functie de clasa de productie, atat a varstei la care se inregis-
treaza maximumul de crestere curentd, cat si a varstei la care se intersecteaza curbele celor doua cresteri
(cresterea curenta si cresterea medie).

Dinamica indicelui de crestere medie este dependenta si influentata direct de generatia de provenienta
din lastari si productivitatea arboretului. Reducerea acestuia in cadrul aceleiasi generatii de provenienta
din lastari la nivel de clase de productie este mai consistenta in cadrul claselor de productie inferioare si
mai putin evidenta in clasele de productie superioare.

Analiza indicelui de crestere in diametru pe perioade de varste din 10 n 10 ani la nivel de zone fizico-
geografice, denota mici diferente la arboretele de aceeasi clasa de productie si generatie de provenienta
din lastari in cadrul zonei de Nord si Centru, si diferente mai evidente Intre aceste zone si zona de Sud.

Se constata o variatie clard a indicelui de crestere in diametru in cadrul aceleiasi zone, cauzata de di-
versitatea factorilor precum conditiile stationale, consistenta arboretelor, intensitatea si calitatea lucrari-
lor silvotehnice aplicate. Aceasta variatie este mai putin evidenta in zona de Nord si Sud, unde conditiile
stationale sunt mai stabile, dar se manifesta pregnant in zona de Centru, unde diversitatea conditiilor sta-
tionale este foarte mare, fiind conditionata, in mare parte, de configuratia terenului si variatia altitudinii.

Dinamica indicelui de crestere in diametru este constant dependenta de clasa de productie si de gene-
ratia de provenienta din lastari. Se remarca o crestere a indicelui nominalizat odata cu cresterea clasei de
productie, atat in cadrul unei generatii de provenienta din lastari, cat si intre diferite generatii. Aceeasi
tendinta este confirmata si la nivel de generatii de provenienta din lastari in cadrul claselor de productie
si intre clase de productie.

Se evidentiaza o diferentd mai mare a indicelui de crestere in diametru intre arborii Incadrati in cla-
sele de productie inferioare in comparatie cu diferentele Inregistrate intre arborii incadrati in clasele de
productie superioare, ceea ce demonstreaza ca cu cat clasa de productie este mai joasa, cu atat mai mult
se reduce capacitatea productiva a arborelui §i, respectiv, a arboretului.
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BUOMACCbI MUCKAHTYCA TUTAHTCKOIO
nPU COBMECTHOM BbIPALLULMBAHUU
C BOBOBbIMU KYJIbTYPAMU

Bumanuii IEKOBEI], Makcum KYJIUK, Hamanua CHIL/IUBAA

Abstract. The article focuses on the need to study ways to increase the yield of giant miscanthus with an
ecological component. This will make it possible to consistently obtain a sufficient volume of biomass as a raw
material for the production of biofuel. The experiment for study the peculiarities of the formation of the yield of
miscanthus was carried out in the conditions of the central part of the Forest-Steppe (Ukraine) using the metho-
dological recommendations of domestic and foreign authors. The experience combined the study of factors: factor
A —year (2016-2018), factor B — methods of growing giant miscanthus: option 1 — single-species crops (control),
option 2 — intercropping with perennial lupin Lupinus perennis L, option 3 — intercropping with Medicago falcata
L, option 4 — intercropping with Trifolium pratense L. The biometric indicators of plants were determined ac-
cording to the approved methods, the biomass yield was determined by the gravimetric method, by weighing the
aboveground vegetative mass from each variant of the field experiment. According to the results of the study, the
influence of quantitative indicators (r > 0.7), against the background of various methods of crop cultivation, on
the yield of biomass of giant miscanthus was established. Compared with single-species plantations, the highest
biomass yield (11.8 t/ha) is formed when plants are grown in intercropping with a legume component — lupin. The
equivalent influence of biometric parameters of plants (height and number of stems) on the yield of biomass of
giant miscanthus was determined (r = 0.91 and 0.94, respectively) and is confirmed by the regression equation y =
-34.20 + 0.33 x x in all variants of the experiment. It was found that the joint cultivation of giant miscanthus with
a legume component (perennial lupin) contributes to a significantly greater increase in the biometric parameters
of plants and the yield of biomass. At the same time, it was determined that the yield of miscanthus is formed due
to the height of the stem and the average length of the leaf, and significantly depends on the number of stems per
unit area.

Key words: Giant miscanthus; Intercropping; Legume crops; Biometric indicators; Crop yield; Biomass; Cor-
relation dependences.

Pedepar. B crarbe akieHTHpPOBaHO BHUMAaHHE Ha HEOOXOOMMOCTH HWCCIICAOBAHMA IMyTEH YBEIWYCHUS
YPOXXalfHOCTH MHCKaHTYCa TUTAHTCKOTO C 3KOJIOTHYECKOH COCTaBISIONICH, YTO TO3BOJIMUT CTAOMIIBHO MOJTydaTh
JIOCTATOYHBIH 00BEM OHMOMACCHI, KaK CBHIPhS IS MPOM3BOACTBA OMOTOIUIMBA. ODKCIEPUMEHT, 1O H3YUYCHHIO
ocobeHHocTeH (hOpPMHIPOBAHUS YPOKAWNHOCTH MUCKAHTYCa, IIPOBEICH B YCIOBUAX IIEHTPATIBHOM dacTH JlecocTenn
C HCIIONIb30BAaHUEM METOJMYECKHX PEKOMEHIALNI OTEYECTBCHHBIX U 3apyOeKHBIX aBTOPOB. OMBIT coBMEIIan
n3ydeHne Gpaxropos: pakrop A—1o(2016-2018rr.), pakrop B—criocoOb BEIpaniBaHus MUCKAHTYCa THTAHTCKOTO:
BapuaHT | — OIHOBU/I0BBIE TIOCEBHI (KOHTPOJIB ), BAPUAHT 2 — BHIPAIINBAHUE COBMECTHO C MHOTOJIETHHM JIFOTIMHOM
(Lupinus perennis L.), 3 BapmaHT — BBIpaIlllMBaHNE COBMECTHO C JIIOIEPHOI ceproBumHoil (Medicago falca-
ta L.), 4 BapuaHT — BBIpAIIMBAaHHE COBMECTHO C KiIeBepoM KpacHbIM (7rifolium pratense L.). Buomerpudaeckne
TI0Ka3aTeNNN PACTEHUH ONpPEEIsUTH COTNIACHO YTBEPXKICHHBIX METOUK, YPOXKail 6OMacchl — BECOBBIM METOIOM,
ITyTEM B3BEIIMBAHUS HA/J36MHOI BEreTaTMBHONW MAacChl ¢ Ka)kKJI0T0 BapHaHTa IOJIEBOTO ombiTa. 110 pesymbraram
WCCIICZIOBAaHNS YCTAHOBJICHO BIMSHUE KONMYECTBEHHBIX MoKaszareneit (r > 0,7), Ha ¢oHe pa3IHYHBIX CIIOCOOOB
BBIpPAIMBAHNSA KyJIbTYpBI, Hd yPOKaifHOCTh OMOMacChl MHUCKaHTyca THTaHTCKOro. [1o CpaBHEHHUIO ¢ OJHOBHIOBBIMHU
HaCaXJCHUAMH HanOOIbIIast ypoxaifHOCTh 6rmomaccsl (11,8 1/ra) hopmupyercs npu BbIpaminBaHIH PACTCHUN Ha
COBMECTHBIX IIOCEBAaX BMECTE ¢ 00OOBBIM KOMIIOHEHTOM — JIIOMHHOM. OIIpeseneH0 PaBHO3HAYUTEIBHOE BIMSIHUC
OMOMeTpHUYECKUX ITOKa3aTeNei pacTeHH (BRICOTHI M KOIMYECTBA cTeOIei) Ha yporkaltHOCTh OMOMacChl MUCKaHTyCa
ruraaTckoro (coorserctBeHHO I = 0,91 1 0,94) u moaTBEpKOaeTcs ypaBHeHHEeM perpeccun y = — 34,20 + 0,33 x x
Ha BCEX BapHaHTaX OMbITA. YCTAHOBJIEHO, YTO COBMECTHOE BBIPAIINBAHNE MUCKAHTYCa TUTAHTCKOTO ¢ 6000BBIM
KOMITOHEHTOM (JIFOTIMH MHOTOJIETHHUH) CIIOCOOCTBYET CYIIECTBEHHO OOJBIIEMY YBETHUYCHHIO OMOMETPHUYECKUX
ToKa3arenell pacTeHuil W ypokailHOCTH Omomacchl. [Ipm 3TOM ompeneneHo, 4TO YpOXKaifHOCTh MHCKaHTyca
(opMupyeTcs 3a cHeT BBICOTHI CTEOJIECTOSI M CPEIHEN IJIMHBI JICTA, W CYLIECCTBEHHO 3aBUCHT OT KOJIMYECTBA
ctebielt Ha eqUHUIE TUIOMAIH.

KuroueBble cjioBa: Muckantyc rurantckuit; CoBMecTHOe BhIpamuBanue; boboBreie KynsTypsl; bruomerpu-
YEeCKHe NoKa3aTenu; YpoxaiHocTh; buomacca; Koppensunonasie 3aBUCHMOCTH.
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BBEJIEHUE

Ha cerogusmuuii neHb, Ui YMEHBIIECHHUS] 3aBUCHMOCTH OT MCKOIAEMbIX MCTOYHHKOB HEPTUH B
Pa3BUBAIOLIUXCS CTPAaHAX BO3HUKAET HEOOXOIMMOCThH Pa3BUTHSI COOCTBEHHOTO TPOU3BOJCTBA allbTEp-
HATUBHBIX BHJOB TOIUIMBA, YTO ONPEAEICHO KaK MPHOPUTETHAs 3a1ada «3eneHoro Kypca» EBpomeii-
ckoro Coro3a u Ykpaunsl. Takke 3TOT BOIPOC aKTyaJeH MMPH M3y4YE€HHUH OCOOCHHOCTEH BBIpAIMBAHUS
HEPTETHYECKUX KYIBTYP C IKOJIOTHYECKOH TOUKH 3pEHHS. DTH KyJIBTYPbl CIIOCOOHBI YIy4IlaTh MOYBHI
1 cTaOMIBHO 00ECTICUNTh BHICOKHM M YCTOMYMBBINA yposkail OMOMacchl, B KaUeCTBE CBIPbsS ISl TIPOU3-
BozctBa Ouororuusa (Poik, M.B. 2019; Kulyk, M. 2020).

ABTOpaMH YCTaHOBJICHO, YTO HapsAy C CEbCKOXO3SHCTBEHHBIMH KYJIBTYPaMH, SHEPreTHUECKUE —
CHOCOOHBI (POPMUPOBATH 3HAYUTENBLHBIA 00beM OMOMACCHI AJ1s1 OMOTOINTMBHOTO HCIONB30BaHUsA. DTO
MO3BOJIUT CHU3UTH DHEPTETUYECKYIO 3aBUCUMOCTh TEPPUTOPHUAIILHBIX OOIINH U TIOBBICUTH 0JarococTo-
sture HaceneHus (Kalinichenko, A. 2017).

OmnpeneneHo, 4YTo HE3aBUCUMO OT BUa MaprHHAJIbHBIX 3€Mellb, Ha KOTOPBIX BBIPAIIMBAIOTCS dHEP-
TeTUYECKUE KYJIBTYpBI, BBIXOJ dHEPruu M3 OnoTorumBa OyaeT Oonblie B MUCKaHTYCE TUTAHTCKOM 10
CPaBHEHHIO C MPOCOM MPYTHEBUAHBIM. DTO CBSA3aHO C BBICOKOH ypOKaHOCTBIO OMOMAacChl MUCKAHTY-
ca TUTaHTCKOTO, OOJILIIMM BBIXOZOM OMOTOILTHBA, U TIOKazaresneM sHeproemkoctu (Kymuk, M. 2020).
[maBHBIMM TPUOPHUTETAMH HOBOW OTpaciy OMO’HEPreTUKHU SIBISICTCS MOMCK MyTeH yIeIeBIeHHs pa3-
JMYHBIX BUJOB OMOCHIPHS, pa3pab0TKa HOBBIX TEXHHUKO-9KOHOMHUYECKUX PELICHUH, a Takxke GopMHUpo-
BaHHE HEOOXOANMOW MHMPACTPYKTYPHI C LENblo d(PGEKTUBHOTO MCIOIb30BaHHS PACTUTENBHBIX YHEP-
TeTHYECKUX PECYpPCOB M MepepadOTKH UX (PUTOMACCHI IS OTyUEHHS KUJKUX ONOTOIUINB: OHO3TAaHO,
O6noOyTaHo1, ra3000pa3HOro M TBEPAOTO OMOTOIUMBA: Tpanybl, OpukeTsl U T.A. (Kypuno, B.JI. 2010;
[Tucapenko, I1.B. 2017). Cpenn aHeprokyasTyp, MUCKAaHTYC TMTAHTCKUI — 3TO MHTPOAYLIMPOBAaHHAsS U
BBICOKOIJIACTUYHASL KYJBTYpa, Uil KOTOPOH XapakrepHa C4-cxema ¢oTocuHTe3a. PacTeHus: BbICOKO-
pocIble, XapaKTepu3yroTcsi OBICTPBIM MPUPOCTOM Ha/I36MHOW BEr€TaTUBHON MacChl U MOTYT JOCTHraTh
BBICOTHI 10 IISITH MeTpoB. KopHeBast cuctema — MOYKoBartasi, MOILHAsI, KOTopast (JOpMUPYET YTONIICHNE
KOpHEW — pU30MBL. DTO BEreTaTWBHBIC OPraHbl Pa3MHOXXEHHUSI MUCKaHTYyCa, OTHO PACTEHUE MOXKET HX
¢dopmuposars 10 40 wT. [loTeHunan ypoxxallHOCTH HAJA3eMHON BEreTaTUBHOM (prTOMacchl MEUCKaHTyCa
THTAaHTCKOTO MOKET Aocturarh oT 60 mo 150 1/ra, yposkaifHOCTh CyXOW Maccoil pacTeHHH MOXET CO-
craBiatk 10-15 (10 32) T/ra. DHepreTudeckas MpoyKTUBHOCTh pacTeHuil cocrapiset 67-84 (mo 130)
I'kan/ra (Paxmeros, [1.5. 2015; Kypuio, B.JI. 2018).

[Ipu mpoBeneHNM KOMIUIEKCHBIX MccienoBanuii A.B. XuBpuu oTMmedaet, 4To yposKaifHOCTh MUCKaH-
Tyca B YKpauHe B 3HAUUTEIHbHOM CTENEHH 3aBUCHT OT MOYBCHHO-KJIMMATHYEeCKUX yciaoBuid. Hanbomb-
LIYI0 YPOXKaHOCTb OMOMacChl MECKaHTYC (POpPMHpPYET Ha CPEJHEIUIOTHBIX TOYBAX C HU3KHM YPOBHEM
3ajieraHus TPYHTOBBIX BOJ M Ha MOJAX C YKIOHOM 10 7°. brnaromapsi pa3BeTBIEHHOM KOPHEBOH CHCTEME
€ro MOYKHO BBIpalMBaTh HA MECYAHBIX U CYNECYaHBIX MOYBaX. MHCKaHTYC TMIaHTCKHUH TaKkKe XOPOIIO
aIanTUPOBaH K HEOJIAroNPHATHBIM YCIOBHUSIM BBIPAIIMBAHHMS, B YACTHOCTH C TMOBBIILICHHBIM COJIEpKaHHEM
coneli B mouBe (XiBpuu, O.b. 20211). boapmMHCTBO 3apyOeKHBIX UCCIICOBAHHI TTOKA3bIBAIOT, YTO HA
MapruHajbHBIX U TAKEIBIX M0 IPaHyJOMETPUYECKOMY COCTaBY IOYBaX, [0 CPABHEHHUIO ¢ OoJiee TUIoI0-
POIHBIMH H CTPYKTYPUPOBaHHBIMH, YPOXKaHHOCTb OMOMAcChl MUCKaHTyca MOKeT cHukarbest (Matyka, M.
2016). B mpoTHBOMONOKHOCTE 3TOMY, APYTHE YUeHbIe 000CHOBBIBAIOT CIIOCOOHOCTH MUCKAHTYCa THI'aHT-
CKOro ()OpMHpOBaTh CTAOMIIBHBIE YPOXKal Ha Pa3IMuHbIX BUIAX MaPTHHAIBHBIX U PEKYJIBTHBUPOBAHHBIX
3eMisix. Takske MUCKAaHTYC TIPH BBIPAIIMBAHUY B 3TUX YCJIOBHUSIX 00ECIIEUNBACT YBEIHUCHHE YpOXKast IPU
MIPUMEHEHUH yI00peHnid 1 uppurauny Hacaxaenui (Xaputonos, M. M. 2018). Hapsiny ¢ atum, onpene-
JIEHO, 4TO 000CHOBaHHBINA MEHEDKMEHT SHEPrOIIaHTALUH, ONITUMAIILHBIE 1036l BHECEHHUS yIOOpeHnH (Ha
(hoHe opolIeHHs) MOBBIIAIOT ypOXkaiHOCTh OnoMacchl Muckantyca (Milovanovic, J. 2012).

[Ipu BeIpamIMBaHuK BO30OHOBIISIEMOT0 PACTUTEIBHOTO CHIPhs SHEPTETUUECKUX KYJBTYP BO3MOXKHO, Ha-
MIpUMep, PU HAyYHO 000CHOBAHHOM MPHMEHEHHUHN a30THBIX yI0OpEeHHH 1 BBIPAIIMBAHUH a30T(OUKCUPYIO-
LIMX KYJABTYD (CMEIIaHHbIE U TPOMEKYTOUHBIE KYJIBTYPBI, IOJCEBA), UTO YBEIMYHUBAET YPOKAHHOCTH OHO-
Macchl. DTOT (PaKT HaILel TOATBEPKICHNE B HAILIMX MPEABIIYIINX UCCICA0BAHHAX, B KOTOPBIX ONpe/iesieHa
3¢ PEeKTHBHOCTH COBMECTHOTO BBIpAIBaHHsI 000OBBIX KYJBTYp € MpocoM npyTheBuaHbIM (Taranenko. A.
2019; Kulyk, M.1., 2019) u muckanTycom rurantckuM (JlurBunenxo, O.B. 2019). B mouBeHHO-KIMMaTH-
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YEeCKHX YCIOBHSX LEHTpanbHOH JlecocTenu YkpauHbl yCTaHOBJICHO, YTO KJIEBEP KPACHBIM CIIOCOOCTBYET
YBEIMYCHHUIO YPOXKaHOCTH OMoOMacchl mpoca MmpyTheBuAHOro. OnpezeneHa NoNoKUTeIbHAS JHHAMHUKA
YBEJIMYEHHS COMIEP KaHMsI OPraHMYECKOTO BEIIECTBA B TIOYBE M MOBBILICHHST YPOXKaHHOCTH OMOMACCHI MH-
CKaHTyca TUTaHTCKOTO IPH COBMECTHOM BbIpaiuBanuu ¢ monuHoM (Kymuk, M. 1. 2019).

[IpoBeaeHHBIMI HCCIIENOBAaHUAMH YCTAHOBJIEHO, YTO C YBEJIMYEHHEM IUIOTHOCTH Hocaaku Puszom (oT
10 ThIC. mT./ra 10 25 THIC. IIT./Ta) yBeNMUYUBaeTCs U KO3(DPHUIMEHT SHEPreTHUecKoi YPPEeKTHBHOCTH — OT
15,3 no 17,2. YBenuuenuem maccel pu3oM oT 30 1o 120 r B cpenHeM CHMKAeT 3TOT MoKaszarens ot 17,2 no
16,1. OnpenesneHo, 4To ONTUMAIBHON TYCTOTON CTOSHHS PACTEHUI MUCKAaHTYyCa TMTAHTCKOTO SIBJISIETCS KO-
r4ecTBo B 15 Thic. mt./ra mpu Macce pusoMsl — 3060 1 (Ksak B. M. 2013). ['myOuna nocaaku puzom Mu-
CKaHTyCa TaKke MMeeT BaKHOE 3HaueHue. Kak oTMeuaroT uccieioBarein HHCTUTYTa OMO3HEePreTHIECKUX
KYJIBTYD, BBICa/IKa TIOCaJ0YHOTO Mareprana MUCKaHTyca Ha TIyOuHy 8—10 cM MMeeT 3Ha4YMTeNIbHOE BIHS-
HHE Ha HHTEHCUBHOCTh POCTA U Pa3BUTHSI pacTeHHN, (POPMUPOBAHUSI KIMH TIPOM3BOANTEILHOTO TIOTEHIHANA
(Tamxenxo, O. M. 2013). Takum 00pa3oM, COBEpILICHCTBOBAHNE TEXHOJIOTHH BBIPALIMBAHMS MHUCKAHTYyCa
THTaHTCKOTO, Ha OCHOBE AKOJIOTU3AIIMH BBIPAIIMBAHMS KYJIBTYPBI C yIETOM MOTPEOHOCTEH pacTeHHIA, TI03BO-
JISIeT YMEHBIIUTD 3aTparhl Ha BRIPAIMBAHNE M OJHOBPEMEHHO YBEIUYUThH 3()PEKTUBHOCT U MIOCTOSIHCTBO
MPOU3BOJICTBA OMOMACCHI ATOM KYIJIBTYPBI, YTO U M3y4aJIOCh HAMH B JaHHOHN ITyOIUKAIAH.

MATEPHAJIBI 1 METO/bI

Lenbio uccnenoBanus SIBISETCS YCTAHOBICHHE BIUSHUS CIOCO0a BhIpALIMBaHUS (OZHOBHIOBBIX —
MOHOKYJIBTypa WJIM COBMECTHMBIN C Pa3IMUHBIMUA OOOOBBIMHU KYJIBTYPaMH) Ha U3MEHUYMBOCTD KOJIHYE-
CTBEHHBIX [TOKa3aTeNe pacTeHUH 1 ypokaiHOCTh OMOMacChl MUCKaHTyCa TUTaHTCKOTO.

Marepuan ucciaeqoBaHHsI — PACTEHHSI MUCKaHTyca FMraHTCKoro copta ‘Iymmsep’.

[10o4BBI ONBITHBIX YYaCTKOB — YEPHO3EMBI TUITMYHEIE, COZiepKaHue rymyca — 3,4 %, meao4Ho-TUAPO-
IU30BaHHOTO a3oTa — 192,5 mr/kr, pocdopa — 616,0 mr/kr, kamust — 775,0 mr/kr, kanpuus — 12,6 MI/Kr,
maraus — 1,3 mr/kr, cepsl — 10,1 mr/kr, pH coneBoe cocrapiusier 7,2.

DKCHEepUMEHT OCYIIECTBIICH B YCIOBHAX eHTpaibHOU JlecocTenn Ykpannsl Ha 6aze [lonaraBckoro
rOCYJIapCTBEHHOIO arpapHOro YHUBEPCUTETA COIIACHO METOAMKE arpOHOMHUYECKUX HccienoBanui (J{o-
crexoB, b.A. 1985). IloneBbie ONBITH ¢ paCTEHUSIMH MHUCKAHTyCa TUT@HTCKOTO MPOBE/ICHBI B TEUCHUE
2016-2020 rogoB. B ombiTax ObuTa MpUMEHEHA PEHIOMHU3ALMSI BAPUAHTOB B IpE/ieNax KaXKA0To U3 4e-
TBIPEX [MOBTOPEHUH SKCIIEPUMEHTA.

Cxema skcniepumenta: gakrop A — rox (2016-2018 rr.), daxrop B — criocoOb! BblpaiiuBanus Mu-
CKaHTyCa TUTaHTCKOTO: BApHUAHT | — OIHOBUIOBBIC TOCEBHI (KOHTPOJIB), BAPUAHT 2 — BHIPAILIMBAHHUE CO-
BMECTHO C MHOTOJICTHUM JIIOIMHOM (J1aT. Lupinus perennis L.), 3 BapuaHT — BbIpallliBaHUE COBMECTHO C
JIOLIEPHO ceprioBuaHOM (1atT. Medicago falcata L.), 4 BapuaHT — BeIpalllUBaHHE COBMECTHO C KJIEBEPOM
kpacHbM (n1at. Trifolium pratense L.).

3a rop 10 3aKiIaAK1 SHEProIUIaHTAIlMU OCEHBIO IPOBOAMIN 00pabOTKy IOYBHI MO TUITY HIOJTyTIapa, Bec-
HOU — 3aKpbITHE BJIard U NPEINOCEBHYIO KYJIBTHBALMIO. B KOHIIE anpesisi BBICaKMBAIA PU30MbI MUCKaH-
Tyca TUTAHTCKOTO (cxeMa Mocajaku 75 X 75 ¢cM) u MoAceBaIM B MEXIYpPsabs 0000BBIE COINIACHO CXEMBbI
IKCIIEPUMEHTA. YXOJ 3a PACTCHUSIMU B IIEPHOJ] BEreTaluK MpeAycMaTrpuBall ynajleHue cOpHsKoB. [Ipu
MIPOBEACHUN UCCIEI0BaHUN TIECTULUABI U YIOOPEHHUs He IPUMEHSIINCh. V3ydueHne ocoOeHHOCTEH pocTa
U pa3BUTHS PaCTEHUH U YPO)KaHHOCTH MUCKAaHTyCa TUTAHTCKOTO B 3aBUCUMOCTH OT MCCIIEyeMBbIX (haKTo-
poB npoBoawiu cormacHo Metonuk (Kypumno, B.JI. 2015; I'amxkenko, O.M., 2016; Paxmeros, [1.b. 2017).

Craructudeckyto o0paboTKy YpOBHsI ypOXKXaHHOCTH PE3yJIbTaTOB MCCIEIOBAHUS MPOBOAMIM C IO-
MotIbio qucnepcuonHoro ananusa (HCPOS) ¢ ucnonszoBanuem nporpamm Excel Ta Statistica.

PE3VYJIBTATBI U OBCYXIEHUSA

K oCHOBHBIM OMOMETPHYECKHM MOKa3aTesIM PAaCTEHHH MHCKAHTYCa TMTAHTCKOTO OTHOCHM CpEa-
HIOIO BBICOTY M T'yCTOTY cTe0JecTos (KOJIM4eCTBO CTEONEH B KycTe), a TAKKE — KOJIMYECTBO JINCTHEB HA
PacTeHHAX U UX CPEHIOIO JUTUHY.

Bruomerprueckue nokazareny pacTeHUH MUCKaHTyCca THTAHTCKOTO 3aBUCHUMO OT CIIOCOOOB BBIPALIH-
BaHUsI XapaKTEPHU30BAJIUCh 3HAYUTEIbHBIM BapbupoBanueM (Tadi. 1).
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Taomuua 1. buomempuueckue nokazamenu pacmeHuil MUCKAHMYCA 2USAHNMCKO20 NePEO20-MpPembe2o
20006 gecemayuu, cpeonee 3a 2016-2020 ee.

Cnoco0 KomnaectBo | KommuecTBo
T'oma Bereranun Cpennsist BbICOTa - Cpennsist 1muHa
(daxrop A) BEIpAIIABAHUS pacTesi, o crebieii B JINCTHEB Ha T, oM
(dpaxrop B) KyCTe, IIT. cTeQre, IIT.
BapuaHt 1 102,3 23 5,1 34,5
TIepBbIii BapHaHT 2 129,5 3,5 6,2 43,1
(2016-2018) BapHaHr 3 112,9 3,1 5,4 37,7
BapHuaHr 4 117,5 2.9 5,5 39,8
BapuanT 1 142.5 10,4 9,0 59,0
BTOPOI BapHaHT 2 158,8 12,3 11,0 65,4
(2017-2019) BapHaHT 3 136.8 10,9 9,5 63,7
BapHuaHT 4 139,3 9,7 9.4 63,2
BapHuaHt 1 150,3 22,1 9,4 116,2
TpeTuit BapHaHT 2 177,8 28,3 10,1 126,0
(2018-2020) BapHaHT 3 165.4 26,7 9,7 117,9
BapuaHT 4 117,6 26,3 9.9 117,3
Cpedunee no onvimy 137,5 13,2 8,3 73,6
HCP, . daxrop (A) 22,5 8,90 1,86 31,5
HCP, . dakrop (b) 9,96 1,13 0,40 2,46
HCP, . B3aumognetictBue dakropos (AB) 0,48 0,18 0,17 0,32

B ycioBusax mepBoro roja BeICOTa pacTEHWH MHCKAaHTyCa TMTAHTCKOTO IO BapHaHTaM ONbITA Ba-
peupoBaina ot 102,3 go 129,5 cMm, Ha BTOpOii o — ot 142,5 no 158,8 cm, a Ha Tperbeit — ot 150,3 1o
177,8 cM. B 0mHOBHAOBBIX HACAKACHUSIX STOT MOKa3aTeb ObLT 3HAYUTENEHO MEHBIIIE, 10 CPABHEHHIO C
BapHaHTaMH COBMECTHOI'O BBIpAIINBaHMS ¢ 000OBBIM KOMIIOHEHTOM.

HezaBucumMo OT ycJI0BUii Tofa HCCIIeIOBaHUS CYIIECTBEHHO OOJBIIYIO BBICOTY pacTeHHM, O CpaB-
HEHHIO C KOHTPOJIbHBIMU BapHaHTaMH, MUCKaHTYC THTAHTCKUI 00€CIIeuns Ha BapuaHTax C JIIOLEPHOR
1 KJIEBEPOM, KOTOPBIE BBIPAIIMBAINCH B MEXKIYPAIbIX.

KonmyectBo crebieli Ha pacTeHHMM MUCKAaHTyCa TMTAHTCKOTO 3a TOJbl TIPOBEICHHUS IKCIICPUMEHTA
rMela 4YeTKYI0 TeHJIEHINIO K pOCTY — OT 2,2 IIT. B MepBbIH 10 28,4 mT. — Ha TpeTuii roj. B nepsslii roj
KOJIMYECTBO cTeOel BappbUPOBANIO B MpeeIax MOBTOPEHUH — OT 2,2 1o 3,6 IWIT. (B CpeHEeM 0 BapuaH-
Tam — oT 2,3 10 3,1 wrt.), Ha BTOpoit — oT 11,7 mo 12,4 wr. (B cpeanem no Bapuantam — oT 9,7 no 10,4
T.), ¥ Ha TpeTuid — ot 22,0 B 28,4 mrt. (B cpegHeM 1o Bapuantam — ot 22,1 no 28,3 wrT.).

KonuyecTBo MUCTHEB HA PACTEHHWH B CPEHEM BapbUpPOBAJIO MO BapHaHTaM ombiTa — oT 5,1 10 6,2
LITYK B MEPBBIN Tof1, Ha BTopoil — ot 9,0 1o 11,0 wT., u Ha Tpetuii — ot 9,4 o 10,1 mryk. Cpeanss aiu-
Ha JIMCTOBOM IJIACTUHKH YBEIMYMBAJIACh C KaXIBIM TOJIOM HCCIIEe0BaHus — OoT 34,5 cM B NEPBEI 0,
10 126,0 cM — Ha TpeTHid. ITH MoKa3aTeNu CyHIeCTBEHHO OONBIIUMH ObLIM HA PACTEHUSX MUCKaHTYCa
KOTOpBIE BBIPAIIIMBAIIA COBMECTHO C JIFOITMHOM.

B of0mem nmo OMOMETpHUYECKHMM MOKa3aTelNsiM BBIICIWINCh BapUAHTBI C COBMECTHBIM BBIPALIH-
BaHHWEM MHUCKaHTyca U JIIOMUHA. DTO MOATBEp)KIAaeTcsa HCCIeI0BaHUEM JIPYTMX aBTOPOB, B KOTOPBIX
OTIpeNieIeH0, YTO U3MEHUYNBOCTh KOJIMUYECTBEHHBIX MOKa3aTeneld pacTeHU CBA3aHO KaK C AJIEMEHTaMU
TEXHOJIOTUHU BBIPAIMBAHUS, TaK M C MOTOJHBIMU YCIOBHAMHU BET€TAllMOHHOTO MEPHOAA U BUJOBBIMHU
0COOEHHOCTSIMU KYJBTYPBI TP MHOTOJIETHEM LIUKJIC BHIPAIIMBAHMS: YBEIMUYCHHE KOPHEBOH CHCTEMBI,
OTpacTaHHe HOBBIX 1M0OEToB U3 crsimux movek u ap. (l'ymentux M. 4. 2015).

JluHaMMKa BBICOTBI pACTEHHUH U UX KOJIMYECTBA Y MUCKAHTyCa TMTAaHTCKOTO 110 BapHaHTaM OIbITa B
HaIIUX MCcIel0BaHMuAX MOKa3aHa Ha puc. 1.

Onpezenena KOppesUOHHAs 3aBUCUMOCTb: C YBEJTMUEHUEM BBICOTHI PACTEHUI Ha BCEX BapHaHTaX
OTIBITa — PacTeT IUNIOTHOCTh CTeONIeCTOs MUCKaHTyca rurantckoro (npu r = 0,91), ypaBHeHHe perpeccuu
y=-3420+ 0,33 xx.

3a roner Bereranmu (2016-2020 rr.) oTMeueHa 3HaUNTENbHAS U3MEHUMBOCTD TIOKA3aTeIel ypoxan-
HOCTH 3€JIEHOH U CyXoi OHoMacchl MUCKaHTyCa TUTaHTCKOTO (Taodm. 2-3).
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Puc. 1. Ms3menenue evicomor pacmenuii (a) u konuvecmea cmebiei (6) MUCKAHMYCa SULAHMCKO20
nepeoeo-mpemve2o 200a eecemayuu npu eapuarmax onvima, 2016-2020 2.

nepeoco-mpentbeco 200086 sezemayuu, m/ea

Tabauna 2. Ypoorcatinocms 3enenou Ouomaccvt MUCKAHMYCa SUaHmMcKo20

Cnoco0 Ton (dakrop A)
BBIpALIUBaHUS MepBbII BTOPOH TpeTui Cpennee
(daxrop b) (2016-2018) (2017-2019) (2018-2020)
Bapuanr 1 21,0 33,4 50,1 34,8
BapHaHT 2 25,2 35,9 52,3 37,8
BapuaHrt 3 22,8 34,6 50,7 36,0
BapHaHT 4 22,5 34,1 51,0 35,9
Cpeodnee no onvimy = 36,1
HCP , daxrop (A) 9,90
HCP, dakrop (b) 0,87
HCP , Bzanmonetictue paxropos (AB) 0,31
Tabéauua 3. Ypoorcatinocme cyxotl 6UOMACCHl MUCKAHMYCA 2USAHMCKO20
nepeo2o-mpemvpezo 20008 8e2emayui, m/ea
Crocob Tox (dpakrop A)
BbIpAILMBAHUS TePBBI @ (? lT ;)_szOI/Il 9) TpeTuit Cpennee
(dpakrop b) (2016-2018) (2018-2020)
BapHuaHr 1 6,2 11,4 14,6 10,7
BapuaHT 2 7,4 12,4 15,6 11,8
BapHuaHT 3 6,8 12,0 14,8 11,2
BapuanTt 4 6,7 11,9 14,9 11,2
Cpeonee no onoimy = 11,2
HCP ; dakrop (A) 2,90
HCP, dakrop (b) 0,31
HCP, Bzanmonetictue pakropos (AB) 0,17

YCTaHOBIIEHO, YTO YPOXKAHHOCTH MUCKAHTYCA TMTAHTCKOTO 3aBUCHT OT CIIOCO0A BBIPAIIUBAHUS KY/Ib-
TYpbI TI0 BapuaHTam oribita. Haubomnbimii ypoxkaii 3eneHoit (25,2 1/ra) u cyxoii maccsl (7,4 1/ra) nepBo-
r0 Tofia TOMYYHIA Ha BapHaHTaX C JIIOIHMHOM, CYIIECTBEHHO HMXE — MPHU COBMECTHOM BBIpPAIMBAHUH
C JIFOLEPHO# 1 KieBepoM (Ha onHOM yposHe, B npenenax HCP ). Ha Bropoit oz, nanHas TeHIeHUUs
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COXPaHMJIACh, HO C CYILIECTBEHHO OOJIBIIMMHM MOKA3aTeNsIMU 33 YPOXKaHHOCTh, COOTBETCTBEHHO 35,9 T/ra
(3enenas macca) u 12,4 1/ra (cyxas macca). Ha Tpetuii ron MakCUMasbHYHO YPOXKAWHOCTD 3€JICHON MacChl
obecrieunt 2 BapuaHT (COBMECTHO C JIFOIIMHOM) Ha ypoBHe 52,3 Ta/ra u cyxoii buomaccel — 15,6 Ta/ra

B cpennem 3a rofa uccnenoBaHuil yCTaHOBIICHO, YTO 110 CPABHEHHUIO C KOHTPOJIBHBIME BapHaHTaMU
BBIpAIIMBaHNsI MHUCKaHTyCa BMECTE C JIIOIMTMHOM YBEIHMUUBAET YPOKalHHOCTH Ha 1,1 T/ra, ¢ mouepHoii u
KJIEBEPOM — Ha ofiHoM ypoBHe (Ha 0,5 /ra) mpu HCP , 0,31 1/ra. Takum o6pasom nokaszana 5pQpexTus-
HOCTBh BTOPOTO BaApHAHTA 10 CPABHEHHIO C KOHTPOJIEM, TPETHUM U YETBEPTHIM BapUaHTaMH OIIbITA.

D¢ heKTHBHOCTD MCIOIB30BAaHMS CMEIIAHHBIX [TOCEBOB MPOCa NPYTHEBUIHOTO U MHUCKAaHTyca TH-
TaHTCKOTO 00YCIIOBIMBAET YBEIUYCHUE BBIX0OJA CYyXOl OMOMACChl M SHEPTHU C IUTAHTAIMU. JTOT CIIOCO0
BBIpAIlMBaHMUs, TI0 JAHHBIM aBTOpPa, 00ECIIEUYNBACT BBHICOKYIO MMPOU3BOJUTEIBHOCTE OHOMACCHI, YMEHbB-
mias nojeraHue PacTeHUi B 3UMHUE MEPHO, pallMOHATIbHOE MCIIOIb30BaHKE TUIOMIAIN CHeProruIaHTa-
UM, PKOHOMHIO TIPOU3BOJICTBEHHBIX 3aTpaT mpu cobope Ouomaccer (I'ymentux M. f. 2019).

Jns ycraHOBNEHHS BIMSIHHSL KOJMMYECTBEHHBIX MOKa3aTellell pacTeHUH Ha YPOXKaHHOCTh OMOMAacChl MU-
CKaHTyca TMTaHTCKOrO ObLT POBENIEH KOPPEISILIOHHO-PErPECCHOHHBIN aHami3. [1o JaHHBIM KOTOpOToO ompe-
JICTICHBI TTOKA3aTeln, IMEIOIIIE TECHYIO CBSI3b C YPOKAHOCTBIO Ha 5 % ypoBHE 3HAYMMOCTHU. PaccuntanHble
KO3 UIMEHTBI KOPPETALMH TTOKA3bIBAIOT HAIIPABJICHUE U CHITY CBSI3M MEXKY JABYMS TIOKa3aTessiMK (pUC. 2).
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Pucynok 2. 3asucumocms medxncoy gvicomoti (a), Konuuecmseom cmeonei u yporcaHocmsio
CYXOU OUOMACCHL MUCKAHMYCA 2ULAHMCKO20 Nep8o20-mpemuve2o 20006 eecemayuu, 2016-2020 ze.

KoppensauuoHHble 3aBUCUMOCTH MEKAY OMOMETPUYECKIMU MOKa3aTesIIMU PacTeHUH (BBICOTOH pac-
TEHUH, KOJIMYECTBOM CTeOJIeH U CpeHeH IITMHOHN JTNCTA) U YPOXKaWHOCTHIO CYX0H OMOMacChl MUCKaHTY-
ca TUTaHTCKOTO 110 BapHaHTaM OIbITa IPUBEICHBI B TA0I. 4.

Taoauna 4. Kosghpuyuenmol xoppenayuu mexcoy KonuyecmeeHHbIMU NOKA3aMeIiMUu pacmenutl u
YPOACATIHOCMBIO MUCKanmyca cueanmckozo, 3a 2016-2020 ee.

TToka3zarenu BP KC KJI CIJI v
BP - 0,92 0,82 0,89 0,91
KC — 0,76 0,99 0,94
KJI — 0,72 0,92
CJ1 — 0,89

v _

* [IpumevaHue: CBsI3b CyIICCTBEHHAS MPH 5% yPOBHE 3HAUUMOCTH.
BP — BricoTa pactenuii, cm; KC — komuuecTBo crednelt, mt./pactenne; KJI — kommuecTBo TUCTheB, mT./pactenne; CAJT —
CpeHss UIMHA JIHCTA, CM; Y — YPOXKaWHOCTh CyX0it OoMacchl, T/ra.

B o01miem 3a rogsl nccaea0BaHUs YCTAaHOBIIEHA CIEAYIOIast 3aBUCUMOCTE. [10 BceM BapraHTaM OITbI-
Ta ypoXXKalfHOCTh OMOMAacChl MUCKaHTyca 3aBHCeNia Kak oT BhICOTHI pacternid (r 0,36 ... 0,77), niauHbI
nucra (r 0,69 ... 0,74), Tak u ot rycrotsl crednecros (r 0,48 ... 0,61), uro noarBepKAaeTcs kodhhuIm-
€HTaMH KOPPEJSAIUH MIPH YPOBHE 3HAYUMOCTH 5 %.
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BbBIBO/IbI

Cpenu BapuaHTOB, HAMOONBIINE 3HAYCHUS] OMOMETPHUYECKHUX MOKa3aTesiell pacTeHUH MOMyYHId Ha
BapHaHTe 2 — MPU COBMECTHOM BBIPAIIMBAaHUM MMCKAHTYCA TMTAHTCKOTO C JIIOMUHOM, CYIIECTBEHHO
MEHbIIIE — Ha KOHTPOJIBHBIX BapHaHTAaX, & TAK)KE MIPH BRIPALIMBAHUY C JIIOLEPHON U KIEBEPOM.

YcTaHOBJIEHO, YTO IPH COBMECTHOM BBIPAIIMBAHUN MUCKaHTYCa TUTAaHTCKOTO ¢ 00OOBBIMHU YpOrKaii-
HOCTh CyXO# Macchl BapbupoBana ot 11,2 no 11,8 T/ra, Ha KoHTpoie (MOHOKYJABTYpa) OHa ObLTa Ha
yposae 10,7 T/ra. YBenuueHune yposKaifHOCTH MUCKaHTyCa THTaHTCKOTO Ha BApUAHTaX COBMECTHOTO BbI-
palmuBaHus ¢ JIOMMHOM cocTaBuna 11,8 T/ra, kiaeBepa u JoLepHbl OblTa OMHO3HAYHOH — Ha ypoBHE 11,2
T/ra. DTy 0COOCHHOCTh MOKHO OOBSCHHUTH 0OJiee HHTEHCHUBHBIM IOIIONICHUEM PACTCHUSMH JIIOTIMHA
aTMOC(EepHOro a30Ta U3 OKPYXKaroLeH cpebl, HAKOIICHHE €ro B IOUBE U JOCTYITHOCTBIO JJ1s OCHOBHOM
KYJBTYPbl — MUCKaHTYyCa TUTaHTCKOTO.

OmnpeneneHo, 4TO COBMECTHOE BBIPAIIMBAHHE MHCKAHTYyCa THTAHTCKOTO ¢ 00OOBBIM KOMIIOHEHTOM
(JIIOTIMH KeNTBINA) CIOCOOCTBYET CYLIECTBEHHOMY YBEIHUEHHIO OMOMETPUUECKHUX MOKazaTesel pacrte-
HUH, KOTOpbIE CYLIECTBEHHO BIUSIOT Ha YpOKaiHOCTh Onomacchl. [Ipu aToM ko3 unmenTaMmu Kop-
peNsuii ONpeAeseHo, YTO YPOXKafHOCTh MUCKAaHTyca, IPU COBMECTHOM BbIpalllUBaHUU ¢ O0OOBBIMH,
(dopmupyetcs 3a cuyet BbICOThI crebnectod (r = 0,91), konmuuectsa (r = 0,92) u qyuHb! aucthes (r = 0,89),
U CYILIECTBEHHO 3aBUCHT OT KOJIMUECTBa cTeOneil Ha equnune miomanu (r = 0,94).
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LLEPKOCIMNMOPO3 IPAHATOBbIX KYCTOB B YCJIOBUAX
3ANAQHON YACTU ASEPEANOXAHA

@apman I'YJTHEB, Jlana 'YCEHHOBA

Abstract. In recent years, with an increase in the area under pomegranate and an increase in its yield, the likeli-
hood of the spread of harmful mycoses (fungal diseases) has significantly increased. Cercosporosis (Cercospora
Iythracearum Heald et Wolf) occupies a special place among the widespread diseases in pomegranate gardens.
The harmfulness of cercosporosis in pomegranate in the conditions of the western part of Azerbaijan is manifested
in the damage to the leaves and fruits and in the decrease in the assimilation surface of leaves and the mass of
fruits, which negatively affects the yield. The cercosporosis leads to a decrease in the annual growth of shoots by
1.2 times and to a decrease in fruit weight by an average of 15%. In connection with the above, the task of our
research was to study and diagnose the cercosporosis of pomegranate bushes in the conditions of the western part
of Azerbaijan. In the 2020 research year, an assessment of the prevalence and intensity of cercosporosis in the re-
gion was carried out, and a scientifically based and improved control system was developed. For this purpose, the
following products were tested in the fight against cercosporosis: 0.4% Selfat, 0.3% P-oxyride, 0.05% Conazole,
0.05% Azoxifen and control without chemical treatment. The data on the effectiveness of the fungicide 0.4% Selfat
against pomegranate cercosporosis are presented. Three-fold application of the drug with a consumption rate of 5
kg/ha in the pomegranate protection system provided fruits that were free from cercospora spots.

Key words: Punica granatum; Cercosporosis; Necrosis; Spots; Chemical control; Fungicides.

Pedepar. B nocnennue roas! ¢ yBennueHUEM IIOMAAEH 110 IPAaHATOM M POCTOM €TI0 YPOXKAWHOCTH 3HAYUTEIBHO
TIOBBICHJIACH BEPOSITHOCTH PACIIPOCTPAHEHHS BPEIOHOCHBIX MHKO30B (TPHOHBIX Oomesnei). Cpeand IMIHMpPOKO
pacpocTpaHeHHBIX O0Ie3Hel B TPaHATOBBIX ca/laXx 0co00e MeCTO 3aHUMaeT Tiepkocnopos (Cercospora lythracearum
Heald et Wolf). BpenonocHOCTs TepkoCTiopo3a TpaHaTa B YCIOBHSX 3aMagHON 9acTh AsepOaiikaHa MpOSBIISETCS
B TOPQXCHUM JIMCTHEB W IUIOAOB, CHIDKCHWH ACCHUMMIIIIMOHHON TOBEPXHOCTH JIICTHEB M MAacChl IUIOZOB, YTO
OTPHIIATEIILHO CKa3bIBAETCs HA ypoxae. Llepkocropos rpaHara MpUBOANT K CHIKEHHIO TOMYHOTO ITPUPOCTa MOOETOB
B 1,2 pa3a 1 MacchlI IIofoB B cpeaHeM Ha 15%. B cBs3M ¢ BBINEN3II0KEHHBIM, 331a4eii HAIlIMX NCCIIEIOBAHUI SIBISIIOCH
W3y4YeHHEe M JMAarHOCTHKA IEPKOCIIPO3a TPAHATOBBIX KyCTOB B YCIOBHSX 3amaaHoON dacté AsepOaiimkana. B 2020
HCCIIEZIOBATENBCKOM TOy ObLIa MPOBE/IEHA OLICHKA PACIIPOCTPAaHEHHOCTH M MHHTEHCHBHOCTH LIEPKOCIIOPO3a B PETHOHE,
pa3paboTana HayYHO OOOCHOBAHHAS M YIIyUIIEHHAs crcTeMa KOHTpoid. C 3ToH 1enbio, B 60pe0e ¢ MepKOCIIOPO30M
rpaHara ObUTH HCHbITaHbI crieytonme npemnaparsl: 0,4%-uo1ii Cenbdar, 0,3%-nb1i [T-oxcupua, 0,05%-Hb1ii Konazorn,
0,05%-nb1it A3okcrdeH 1 KOHTpoIIb 0e3 XuMHudeckoit 00padoTku. IIpruBeneHs! qaHHbIe 110 3QGEKTUBHOCTH (DyHTUIHIA
0,4%-noro Cenbara mpoTHB HepKoCcTopo3a rpaHara. TpexkpaTHoe IPUMEHEHHE MpenapaTa ¢ HopMaMu pacxosa 5 Kr/
ra B CUCTEME 3aIIUThI IPaHaTa 00ECIEUHIIO MOy YEHHE YUCTBIX OT IATEH LEPKOCIIOPO3a MIOJ0B.

KuroueBble cioBa: Punica granatum; Lepxociopo3; Hexpo3s; [lstHa; Xumngeckas 6opp0a; OyHTHIHAIHL.

BBEJEHUE

I'panar (Punica L.) camasi IUAPOKO pacTpocTpaHeHHAs CyOTponnyecKas mIonoBast KyasTypa B [sH-
ka-Kazaxckoil reorpadudeckoii 30He (3amagHas 9acTh cTpanbl) AszepoOaiimkana (I'ynmues, @.A., T'y-
ceiinona, JI.A. 2020).

I'panar (Punica L.) nennas cyOTponnyeckas IiofoBasi KyJlbTypa, UMeEIolnas BUI JepeBa WIH Ky-
CTa C OMaJAIOUIMMH Ha 3UMY JIUCTBSIMH W JIOBOJBHO MPONOJDKUTEIHHBIM TieproaoM mokos (Puc. 1,2)
(Kahramanoglu, 1., Usanmaz, S. 2005; Sahin, A. 2013).

B nacrosimee Bpems rpanar Ha Tepputopun 0siBIiero CCCP KynsTHBUpPYETCS B OTKPBITOM TPYHTE B
Azepbaiimkane, [ py3un, [larecrane, Kpeimy, Typkmenun. B Y36ekucrane n Tapkukucrane npenmy-
IIECTBEHHO C MEPEKOIKOI Ha 3uMY (B OCHOBHOM, B TIPEATOPHBIX paifoHax).

B Aepb6aiixane nMeeTcsl TOBOJIBHO OONBIION COPTUMEHT MECTHBIX COPTOB IpaHara: AsepOaii-
xanckast i Kpacuas ['fonoma, Po3osas ['tonoma, bana Mropcans nimm Kansa KaOyx [fomormra, Ar-
nmamckas [ronomra, romoma Hrosimuuckas, Kpmesr Kabyx, Hasuk KaOyx, Hlennn Menecu, [lupun
Hap, [llax Hap, lllupsan, Kapa bana Mropcans, Upunane, Arnane, Keipmbrzsinane, Ammepon, Hacu-
mu, Mexcetun, @apar, ['tamka Kpmezer Haper, Arnam Kpmeizer Haper, An-1upun, Meiixom, Benec,
Kpwmezer Benec, 3anrmnan, Mapnakan, Azep6aitmkxan, BUPNel, 3ubeiina, Ar lupun Hap u T.1. (Puc.
3-4) (Metin, A., Sahin, A., Canthos, E., Oztiirk, N. 2012).
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Pucynox 3-4. Mecmuwiti Azepoatioscanckuii copm « Kpmwizor Kabyxy

I'panar (Punica L.) camas 3HauuMasi CyOTpOInMUecKas III00Bas KyabTypa A3epOaiikana. biaro-
Japsi CBOMM LEHHEHIIUM OMOJIOTUYECKUM CBOICTBaM, NPUBJIEKATEIHLHOMY BHEIIHEMY BHIY, apOMary,
M3bICKAHHOMY BKYCY IIJIOZIOB, BBICOKOH CIIOCOOHOCTH K XPaHEHHIO M TPAaHCIIOPTaOeNIbHOCTH OHA MPH-
o0pera HeBUIaHHYIO OMYJISIPHOCTH U LIMPOKOE pacpocTpaHeHue o BceMy AszepOaiimkany (I'simka-
Kazaxckas, LlenTpanpHo-ApaHnckast, LLlnpanckas reorpaduueckue 30Hb1). biarogapst HAIM4KIO COPTOB
C paHHEM, CpellHEM M MO3HEM CPOKaMH CO3PEBaHUS, TUIOJbI IPaHaTa MOXKHO YHOTPEOIATh B MHILY B
TEUEHHE BCETro T0fia, a MPOLYKTHI NepepaOdOTKH rpaHaTa BCErAa MONb3yIOTCS BBICOKHM CIIPOCOM.

PasButHe rpanaToBoicTBa B A3epOaiikaHe MOJAePKUBACTCS TOCYNapCcTBOM. B HacTosiee Bpems
IJIOIIAs TPaHATOBhIX canoB B 2020 rogy B cTpaHe JOCTUINA 23 THICSYU TEKTapOB, B TOM YHUCIE C JAepe-
BBSIMU B IJIOJOHOCAIIEM Bo3pacTe 21,1 ThICSuu reKTapoB. Y UUTHIBAsI BEICOKHI AKCIIOPTHBIN MOTEHIINAI
rpaHara ¥ IpoayKIHH, TOJTy4aeMoi U3 Hero, rocyaapcTBO MPUHUMAET MEpPHI M0 TOAJIEPIKKE Pa3BUTHS
9TOH chepbl, BhIAEIsS CyOCHINY.

Ha T'epan6oiickuii, lamxupckuii, Kazaxckuii, ToByszckuii u Camyxckuii paiionst (I'siamka-Kazax-
ckas reorpaduueckasi 30Ha, 3arajHasi 4acTh CTpaHbl) nmpuxoautcs 80% rpanaroBsix canos. B 2020 romy
CpenHss ypoyKaifHOCTh B HUX cocTaBmiia 85,6 IIeHTHEpa ¢ TeKTapa.

B nacrosiee BpeMs 0CHOBHOM 3ajaueil, cTodieil nepes nporn3BOAUTEISIMU, SABIISETCS TOBBIIIEHUE
KayecTBa NPOAYKLUUH U MOKa3aTeIel CpeaHel ypoKailHOCTH.
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Kak y»xe Obut0 0TMEUeHO, IPpaHaTOBOJCTBO SBJISIETCSl OMHOW M3 BEAYIIMX OTpaciel CEelbCKOTO XO-
3stiicTBa AzepOaiipkana. lllnpokoe pa3BuTHE rpaHATOBOACTBA B PeCITyONIMKe UMeeT 0O0JIbIIoe HAPOAHO-
x03stiicTBeHHOe 3HaueHne. Oco0oe MeCcTO B TEXHOJIOTUH BHIpAIMBAHMS IPaHaTa 3aHUMAeT 3alluTa OT
OoJie3Hel 1 BpenuTesell, Tak Kak UX HEraTUBHOE BO3ICHCTBHE HA IPAHATOBBIX KYCTaX, BRIPaKAIOIINECs
B 3HAUUTEIHHOM CHIIKCHUHU KayeCcTBa M YaCTHYHON WMJIM IOJHOM MOTepe ypoKas SIBISETCS OJHHUM M3
(haKTOpOB, TMMUTHPYIOIIUX CTAOMIBHOE Pa3BUTHE OTPACIH IPAaHATOBOJCTBA.

['panaroBbie KyCThI MOpaKAIOTCSI MHOTUMH BUAaMH MH(EKIMOHHBIX Oone3Heil. Bunosoii cocras n
CTETIeHb Pa3BUTHSI OTJEJILHBIX M3 HUX BO MHOTOM 3aBHUCHT OT dKosoro-reorpaduueckux ycnosuid (I'y-
mueB, ®.A., 'yceitnona, JI.A. 2020).

Hepxocniopo3s (Cercospora lythracearum Heald. Et Wolf.) oqun u3 HauGoee pacpocTpaHSHHBIX U
BPEIOHOCHBIX 0OJIe3HEH rpaHaTa, BCTPEUArOIIMXCsl BO Beex 3anaanbix paiionax (Lllamkup, ['epantoii u
Kazax) ero Bo3aenbiBaHusl.

Bornesns pacrpocTpaHeHa MoBCEMECTHO, HO HAMOOIBIINHI Bpe/l JaHHAs 00JIe3Hb HAHOCHUT B palloHax
C IOCTaTOYHBIM YBJIA)KHEHHEM.

CrenyeTr OTMETHUTB, YTO B OCHOBE IIEPKOCIIOPO3a JIEKHUT HEKPO3. 31eCh BOSHUKAET BOMPOC: UTO Ta-
Ko€ Hekpo3 BooOmie? Hekposbl WM MSATHUCTOCTH, TPOSIBISIOTCS B BUAE YYACTKOB OTMEpILEH TKaHU
Ha TIOpaKEHHBIX OpraHax pacTeHHs - JUCTHSIX, II0AaX, cTBoie. [1sTHa (HEKPO3bl) MOTYT OBITH pa3HON
(hopMEI - OKpYIVIbIE, YIIIOBAThIE, YIUTMHEHHbIE. ECIIn OTMUpaHe TKaHU MPOUCXOJNT Ha JIUCTHSIX, TO TIAT-
HUCTOCTH MOTYT NPUHHUMATh YIIIOBaTYIO ()OPMY B COOTBETCTBHH C PACIIONOKEHUEM KUIOK. Hanbonee
pacmpocTpaHeHa okpyias (opMa HEKpO30B.

[IpoucxoxaeHne HEKPO30B (IISITCH) MOXKET OBITH BBI3BAHO ABYMsI MpHUUHAaMU. [lepBast 3T0 oTMHpa-
HUE TKaHU B pe3yJbTare 3aceleHus ee Bo3oyaureneM. [Ipu Tom oTMuparomue KJIeTKH B COBOKYITHOCTH
COCTaBIISIIOT YYaCTOK TKaHH, BUIMMBI HEBOOPYKEHHBIM TJ1a30M. BTopast mpu4nHa OTMHpaHUE KIETOK
pacTeHus B poliecce 3allUTHON peakliy pacTeHHs Ha BHEAPEHHE TaToreHa. B Tom ciydae msaTHUCTO-
CTH MeJlbie, YeM IPHY 3aCeNICHUH TKaHel Bo30ynuTeneM. [IaTHUCTOCTH XapaKTepHBI IS LIEPKOCIIOPO3a.

Kak yxe ObUIO OTMEYEHO, HEKPO3bl — 9TO OTMUPAHUE OTACIBHBIX YYaCTKOB TKaHH, YacTO COMPOBO-
K1aeMoe u3MeHeHneM ux okpacku. M.B.I'opnenko (1973) noapasziensier HEKpO3bl Ha CAETYIOLINE BUJIBL:
* Hekpo3bl mapeHXUMHBIX KJIETOK - Pa3HOTO poAa MSITHUCTOCTH Ha Pa3IMYHbIX OpraHax pacTeHui (Jiu-

CTbsI, CTEOJH, TUIObI H T.I1.);

* Hekpo3bl CTBOJIOB M BETBEH JPEBECHBIX MOPO] - OTMUPAHKE KOPBL, Ty0a, KaMOust ¥ epudepruiecKux

CJIOEB JPEBECHHBI,

* Hekpo3bl XKWIOK JIHUCTAa,
* Hekpo3bl COCYITUCTO-BOJOKHUCTBIX ITYYKOB.

B nanHOM citydae 9TO HEKpO3 NapEeHXMMHBIX KIIETOK, T.€. PA3HOTO PO MSITHUCTOCTH Ha Pa3IHYHBIX
OpraHax pacTeHHi (JIUCThsI, CTeONH, TUIOABI U T.1.). [[ATHUCTOCTH pa3NuYHbIX OPraHOB pacTeHHui ObIBa-
0T JIBYX BUJIOB - MECTHBIE WJIU JIOKAJIbHBIE U OJKOTH.

[IaTHHCTOCTH XapaKTepU3yIOTCs OTMUPAHUEM MapeHXMMHBIX KJIETOK, MPH ATOM Ha MOPaKEHHBIX
OpraHax MosBIISIOTCs OoJiee MM MEeHee OrpaHUYCHHBIE MATHA U3MEHEHHOH OKpacku. [IITHUCTOCTH BBI-
3BIBAIOT TPHOBI, OAKTEPHH, BUPYCHI M a0MOTHYECKHE (PaKTOPHI.

BuI0B ATHUCTOCTH BCTpeyaeTcs OueHb MHOTO. Ha OTHOM M TOM ke pacTeHHHU pa3Hble TSI THUCTOCTH
MOTYT UMETh HACTOJIBKO XapaKTepHbIe IPU3HAKHU, YTO HX BIIOJHE MOKHO OTIIMYHTH APYT OT IpyTa.

[Ipu 3apakeHUM OpraHoB pacTeHHi rpudaMK Ha OTMEPIIUX yYacTKaX JUCThEB (Ha MATHAX) 00pasy-
FOTCSI CIIOPOHOCAIINE OPTaHbl, OTIIMYAIONIHECS OKPACKOH, TNTIOTHOCTBIO, PACIIOIOKEHHEM H TIp.

Lenp nccnenoBanms 3aKiIr0danach B U3y4eHUH, paCIIPOCTPAHEHHH U BPEJOHOCHOCTH IIEPKOCIIOPO3a
rpaHatoBeix KyctoB (Cercospora lythracearum Heald. Et Wolf.) B ycnoBusix 3amanHoii yactu A3zep-
OaiipKkaHa, U B OCHOBHOM:

* BBIABUTH pacrpocTpaHeHue, Pa3BUTHE U BPEIOHOCHOCTh LIEPKOCIIOPO3a IPAaHATOBBIX KyCTOB B YCIIO-

Busix ['stHmpka-Kaszaxckoli reorpaduueckoil 30HbI (3amaaHas yacTh CTpaHbl) A3epOaiikana;

* OLEHUTH BIMSHUE MOTOIHBIX YCIOBUI HA COCTOSIHNE TPaHATOBBIX KYCTOB M Pa3BUTHE LIEPKOCIIOPO3a

(Cercospora lythracearum Heald. Et Wolf.);

* W3yuuth Ouonornyeckue OCOOCHHOCTH BO30Oymutens Oonesnu rpuba Cercospora lythracearum
Heald. Et Wolf;
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* M3yunts ycTOMYMBOCTH COPTOB rpaHara «Kpmwizvr Kabyx» u «Pososas onowa» K NepKoCnoposy
(Cercospora lythracearum Heald. Et Wolf);

» Paspaborare Mepompusitus o 6opnoe ¢ nepkocroposom (Cercospora lythracearum Heald. Et Wolf.);

* H3yunTs BIMSHUE OTACTBHHBIX IPUEMOB TEXHOJIOTHH BO3/ICIIBIBAHNS TpaHaTa Ha MPOSBIICHUE IIEPKO-
cnioposa (Cercospora lythracearum Heald. Et Wolf.) u npeayioxuTh cuCTeMy arpOTEXHUYCCKUX H
XUMHAYECKUX MEPOTIPUSATHH JIJIsl CHIKEHUSI BPEIOHOCHOCTH OOJIC3HH;

 [IpoBectu moaOOp COBPEMEHHBIX (YHTUIIUIOB M OLCHUTH MX d3PPEKTUBHOCTH IS 3aIIUTHI TpaHaTa
ot 1iepkocnoposa (Cercospora lythracearum Heald. Et Wolf);

* Omnpenenuts BIUSHUE QYyHTUIMIHBIX 00paOOTOK Ha pa3BUTHE IPUOHON MH(PEKIIMU B IEPHO]] XPAHECHUS;

* YCTaHOBUTH DKOHOMHYECKYIO 3(D(hEeKTHBHOCTH PEKOMEHIOBAHHBIX MEP 3aIIUTHI.

MATEPHAJIBI 1 METO/bI

B craree mpencraBieHsl pe3yabTaThl 3-X JETHUX 3KCIEPUMEHTANBHBIX MOJIEBBIX U J1a00paTOpPHBIX
HCCIIeIOBaHUI MPOBEICHHBIX B yCIOBUAX 3anaanoi yactu (IsiHmka-Kazaxckas reorpaduyeckas 30Ha)
AzepOaiixana.

B cooTBeTcTBHU € OCTABIEHHBIMH 337ja4aMH B OCHOBY SKCIIEPUMEHTAIBLHON paboThl OBLI MOJIOKEH
MeToJl 1a0OpaTOPHBIX M MOJIEBBIX UccaeqoBaHuid. C 3TOM 1eJbi0, MPOBOJMIN B ONPE/ACICHHBIC CPOKU
(onpenenennbie GpeHonornyeckue a3l PAaCTCHUS ) ClICHUAIbHBIC 00CIeJOBaHHS TPAHATOBBIX CAI0B I10
oOmmenpuHATHIM MeTonukam (XoxpsikoB, M.K., 1976).

[Tonesbie onbITh! TpoBoAMIINCEH B 2018-2020 IT. B MPOMBIIUIEHHBIX TIOJOHOCAIINX T'PAaHATOBBIX Ca-
nax [iamxa-Kazaxckoit reorpaduueckoii 30He cTpanbl (3amagHas yactb AzepOaiimkana). B xauectse
00beKTa U3y4YeHHUs CIYKWIH MECTHbIE adopuUreHHble azepOaiikanckue copra rpanara «Kpmesl Ka-
Oyx» u «Po3oBas [ronomay.

CraumonapHblie HaOIONEHUS TPOBOAMINCH B [ epanOoiickoM paiioHe, a MapLIpyTHBIE B palioHax le-
pan6otii, lllamkup u Kazax. [ToBTopHOCTE BapraHTOB B OmbITe TpexkparHas. OOmas miomaib onbITa
cocrasisna 0,5 ra. Cxema pa3MmelieHus TpaHATOBBIX KyCTOB B cany 4x4.

ATpOTEXHHKA B OMbITaX OOIICHPUHATAS sl BO3JCIBIBAHMS TPAHATOBBIX KYCTOB B 3aMaJHON arpo-
KJIIMMaTu4eckol 3oHe PecniyOnuku AzepOaiimkaH.

Kak y>xe Obl10 0TMEUEHO, B TOJIbI HCCIICAOBAHMS BBISIBIICHHE 00JIE3HH IpaHaTa OCYIeCTBISIIN AByMs
MyTSMH: HaOJMIOJCHUSMH Ha CTAlMOHAPHBIX Yy4YacTKaxX W MapIIPyTHBIMU OOCIIEIOBaHUSMH. 3 pasa 3a
BEreTallMOHHBIN NIeproJ (cpa3y MocIe BETEHHS; CIYCTS OJJMH MECSIIT; epes yOOpKoii ypoxkas) TpoBo-
JUITICHh MapLIPyTHBIE 00CIIeIOBaHUS IPAHATOBBIX CaJl0B.

Jlg npoBeieHNs A€TaIbHBIX YUETOB Ha 3...4 OZIHOBO3PACTHBIX AEPEBBAX ITUKETUPOBAIIH 110 4 BETBU
1-ro unu 2-ro nopsaaka anuHo# 1,5...3,0 M, OpHEHTHPOBaHHEIE 110 CTOPOHAM CBETA.

st onpenenenus rudesiv IMCTHEB M JIOAO0B IpaHaTa yU4eThl IPOBOJAMIN BECh BETeTAllMOHHBIN Tie-
puoa. Onasiue JUCTHS ¥ TUIOJBI FpaHaTa coOOMpay Uik MUKpOocKonuueckoro ananusa (Uymaxos, A E.,
Munkesuu, U.W., Bnacos, FO.U., 'aBpunosa, E.A. 1974).

JlaGopatopHble uccienoBanus o u3ydeHuro 1epkocrnoposa (Cercospora lythracearum Heald. Et
Wolf.) Ha rpaHaToBBIX KycTax npoBoauinch Ha LlenTpansnoit @utocanurapuoii Jlaboparopun MucTu-
tyTa [Inmesoi besomacHocTu.

OneHKy ypoBHsI pa3BUTHsL 00JIE3HU M OHONOrnueckor 3pPeKTUBHOCTH MPOBOAMIIH 110 OOLICTIPHHSI-
ThIM MeToaukam (Xoxpskos, M.K., 1976; locnexos, b.A. 1985).

PE3VYJIBTATBI U OBCYXIEHUSA

Cpeau mMMPOKO pacipOCTPaHEHHBIX OONE3HEH B TPaHATOBBIX Cafax 0co00e MECTO 3aHMMAeT Lep-
kocniopo3 (Cercospora lythracearum Heald. Et Wolf.). BpemoHocHOocTh mepkocmopo3a rpaHara
(Cercospora Iythracearum Heald. Et Wolf.) BelpaskaeTcsi B yrHETEHUH KyCTOB, YMEHBIICHUH UX MPO-
OYKTUBHOCTH, CHIKCHHUH KadecTBa W KolmdecTBa ionoB. JlanHas ¢opma Oone3Hu oOHapyKUBAaeTCs
[JIaBHBIM 00pa3oM Ha JHCThSIX M Ionax. Ha nucThsix oOpa3yrloTcsi MHOTOYMCIICHHbBIE, HEOOJbIINE,
OKpYIVIbIe MJIH HEeTPaBUIbHON (OpPMBI, TeMHO-Oypble uiu KopuuHeBble msaTHa (Puc. 5). [Tozxke aucths
JKenTeroT u onaxaroT (Puc. 6,7).
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Pucynox 8-9. [[epkocnopos cospesarowuxcs nnodos epanama copma «Pozosas onoway

PacnpoctpanenHocTs nieprocnioposa rpanara (Cercospora lythracearum Heald. Et Wolf.) B rpanaro-
BBIX CaZaXx BOCIIPUUMYMBBIX COPTOB IIPU HAJIMYMHK OlaronpusTHol noroasl Moxer pocturarb 100%. Ta-
KO€ MHTEHCHBHOE MTOPayKeHNE TPaHaTOBBIX KycToB HaOmonanoch B 2018-2020 IT. Ha Haca)KIEHUSIX COPTOB
Kpwmeizer Kabyx n PozoBast [fornorra B onsiTHOM cay ['epandotickoro paiiona. [lopaskeHHbBIE THCTHS TIpe-
KIIEBPEMEHHO Ol1aJIaJIi, OTMEUaJICsl BTOPUUHBIN POCT BEPXYILLEYHbIX 100eroB (10 50%), 4To MPUBOAMIIO K
00I1EeMy HCTOLIEHHIO U OCIa0JICHUIO KyCTOB, & B 3UMHUI NEPHOJ K UX IIOAMEP3aHHUIO U ITOJTHON THOesu.

Crienyer OTMETHTh, YTO B 3aBUCUMOCTH OT BO3pacTa JINCTHEB LBET IISITEH OYE€Hb MEHsEeTcA. 3apa-
JKeHHE TPaHATOBBIX KyCTOB meprocniopo3oM (Cercospora lythracearum Heald. Et Wolf.) mpoucxonut
Yyepe3 YCThHIIA JTUCThEB, 2 HHKYOAIIMOHHBIN 1eproa Oone3Hu umtes 6-12 nHeit. Hanbonee Gmaromnpu-
SITHBIMH JUTS pa3BUTHA 1iepkocnioposa (Cercospora lythracearum Heald. Et Wolf.) sBistroTcst emmiepa-
typa 19-25°C u oTHOCHTENBHAS BIaXKHOCTB BO31yXa cBbiie 70%.

3apakeHHbIE IUI0Jbl BHAYAJIE TOKPBIBAIOTCSI MEJIKUMH, OKPYIIIBIMHU MJIM HENPaBUIbHOH (opmbl, 00-
ponaBuareimu misiTHamu (Puc. 8,9). Orr TeMHO-0yporo MM TEMHO-KOPHYHEBOTO I[BETa ¢ Ooyiee CBET-
JIBIM OpEOJIOM. 3aTeM IISITHA Pa3pacTaloTcsl, CIMBAIOTCS, PACIUIMPSIOTCS B pa3Mepax M 00ecLBeUnBa-
0T 3HAYUTENbHYIO YacTh wiofa (Puc. 10,11). B ommmuune ot aHTpakHO3a MM MAPIIH IJIOA0B TpaHaTa
(Sphaceloma punicae Bitank. et Jenk.) mopakeHHast TKaHb HE PACTPECKUBAETCSI.

Bo BiaxkHyro norogy Ha MOBEPXHOCTH IIATEH 00pa3yeTcs 0apXaTUCTbIM HaleT (KOHUAMAIBHOE CIIO-
ponomenue rpuda Cercospora lythracearum Heald. Et Wolf).

Pe3synbrars! 1a00paTOpHBIX aHAIN30B MOKA3bIBAIOT, YTO BO30YAUTEIb LIEPKOCIIOPO3a HECOBEPILICH-
w1t Tpud Cercospora lythracearum Heald. Et Wolf. u3 mopsnxa Hyphomycetales. OH o0pa3yeT Mex-
KJICTOYHYIO I'PUOHUILY, @ Ha IOBEPXHOCTH NOPAKEHHOW TKAHH - KOHUAUEHOCLBI ¢ KOHUAUAMHU. KoHu-
JUEHOCLBI CBETJIO-Oyphble WM IOYTH OeCLBETHbIE, KOJEHYATOM30THYTOH (OPMBI, pacroiararoiinecs
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k
Pucynoxk 10-11. Crusarowuecs namua yeprxocnoposa y copmog « Kpmoizvr Kabyxy» u «Pososas lonoway

nyukamu, pazmepoMm 20-30x3 mkM. Konumaum OecrerHble, HUTEBHIHBIC WM OylTaBOBHIHBIC, C 2-5
neperopoakam, pazmepom 30-56x3-3,5 Mxm.

B cymuaroit craguu rpud Hocut HazBanue Mycosphaerella lythracearum Wolf. u ero oTHOCSAT K 10~
psaky Dothideales. Ha mopakeHHBIX ONaBIINX JHCThSIX MaTored GopMupyeT ncepaorennu. OHU TeM-
HO-Oypble WK 4YepHble, B AuameTpe 75-95 mxm. CyMKH HMIMHApUYECKHe, 0e3 mapadus, pazMepom
42-50x6,5-8 MKM. B Kax10i cyMKe 10 BOCEMb OECIIBETHBIX JIBYXKIJIETOUHBIX aCKOCIIOp, pazmepoM 11-
14x2,7-3,5 MKM, pacroiaraonuxcs B 1Ba spyca.

[lepBryHas WHpEKIMS pacTEHUH OCYIIECTBISIETCS aCKOCIIOpaMH, a MOBTOpHBIE KoHUIUsAMH. [Tpn
MTOMOIIM KOHUIWH rprub pacrpocTpaHseTcsl B IEPUO]] BETeTallH PACTCHUH.

OCHOBHOH UCTOYHUK MH(EKINH - TOPAKEHHBIC JINCThS, HA KOTOPBIX IPUO COXpaHseTCs B BUJIE KO-
HUJIMAITBHOTO CIIOPOHOIICHUSI.

I pa3paborku 3 GEeKTUBHBIX METOI0B OOpHOBI POTUB LiepKocioposa (Cercospora lythracearum
Heald. Et Wolf.) rpanara HaMu TIPOBOIWIINCH MCCIIENOBAHUS 110 TPEM HAIlPaBJICHUSM: YCTaHOBJICHHE
9 ()EeKTUBHOCTH arpOTEeXHUYECKUX, TUTUCHUUECKUX MEPONPHATHI U pa3padOTKa XMMHUYECKHX Mep
00pb0ObI. Kak yske 06110 0OTMEUeHO, ObUIH 3aJ105KEHBI OTIBITHI B TPaHATOBBIM cay [ epanboiickoM palioHe,
IJIC UCITBITBIBAIHCH CICAYIONINE arpOTEXHHYECKIE MEPONPUSTHS: YHUUTOKEHHE HCTOYHUKOB MEPBUY-
HOW MH(peKIHN (TTOpa)kKeHHbIX MTOOETOB, ONABIINX JIUCTHEB, 3aBsI3HU U IJIOI0B), CBOEBPEeMEHHast 0oph0a
C COpHOM pacTUTENFHOCTBIO, 00pe3Ka CTapbIX, CyXHX U OONBHBIX BETBEH H T.JI.

O0paboTka rpaHaTOBBIX KYCTOB (DYHTHIIMJAMU OKa3bIBaeT MOJOKUTEIHHOE BIUSHHUE HAa COXPaH-
HOCTB IUIOJIOB, COKpaIIaeT MOTepH yporxKast mpu xpaHeHuu. [IpuMeHeHne QyHrumua0B BaXXHBINH pe3epB
MOBBIILICHHS IPOAYKTUBHOCTH U COXPAHHOCTH TPaHaTa, a TAKXKE YIyUIICHHS TEXHOJOTMYECKUX KaueCTB
IUTOJIOB (KUCIIOTHOCTh U CaXapUCTOCTh), Kak Mocje yOOPKH, TaK M MOCJe JITUTEIBHOTO XPaHEHHSL.

Crenyer OTMETHTD, YTO JJUTENBHOE TPUMEHEHHUE JTI000T0 U3 (DYHTHIIUI0B MOKET MPUBECTH K BO3-
HUKHOBEHHIO PE3UCTCHTHOCTH Y Ipr0a, BBI3BIBAIOIIETO IIEPKOCTIOPO3. B CBA3M ¢ 3THUM, AJIsI CHHKECHUS
pHUCKa BOBHUKHOBEHHS PE3UCTEHTHBIX pac mepkocrnoposa (Cercospora lythracearum Heald. Et Wolf.)
HEOOX0IMMO cOOIIIOaTh poTauio (YHTHIIUIOB, KaK B IIpeAeiax OJHOTO XMMHUYECKOro Kilacca, Tak U
pasupx xumudeckux rpynn (Kahramanoglu, 1., Usanmaz, S. 2005).

[Tonmy4yeHHble HaMU pe3yabTaThl YOSAUTENHHO AOKA3bIBAIOT, UTO Hambonee F3PPEeKTUBHBIM, SKOHO-
MHUYHBIM U 9KOJOTUYHBIM CIIOCOOOM 3aIIUTHI IPAHATOBBIX KyCTOB OT OOJIE3HEH SIBISETCS XUMHUUYECKAs
3ammra (Tadmuma 1).

W3 tabnmip 1 BUAHO, 9TO POBEACHNE XUMUYECKAX MEPOTIPHSATHI CHIKAET paclipOCTpaHeHUE U Pa3BH-
THe Heprocnopo3sa rpaHara (Cercospora lythracearum Heald. Et Wolf.). Kak Buano n3 tabnuist B 2020 rogy
HAWIY4IIHAN pe3yiibTar MpoTuB 1epkocnoposa (Cercospora lythracearum Heald. Et Wolf.) nonyuen B ciyuae
0,4%-ubmM CenbharoM. Xopolre pe3yabTaTbl ObUTH TOMYUeHBI TAKKE B BAPUAHTE, TIE ONPBHICKUBAHKE MPO-
Boaun 0,05%-abiM KoHazonmoM. OcraibHbIe UCTIBITAHHBIC HAMU (DYHTHIU/IBI OTCTAIOT OT 3TaJIOHA.
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Tadmuua 1. Bausnue gyneuyuoos na pacnpocmpanenue u pazgumue yepkocnopo3a epaHamosulx
kycmos (Cercospora lythracearum Heald. Et Wolf.) 6 3anadnoti yvacmu Azepoatioscana (2020 200)

2020 rox
Ha nucTesax Ha miomax
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0,4%-ub1ii Cenbhar 29,9 12,0 72,0 20,1 11,1 69,4

0,05%-nb111 Konazoun 30,5 15,0 65,0 20,5 11,2 69,1

0,05%-wnbr1it TT-okcupu 33,7 16,2 62,0 30,0 15,0 59,0

0,3%-ub1l A30xubeH 48,8 25,1 41,0 36,6 17,1 53,0

KonTpouns (6e3 xumMudeckoir 00pabOTKH) 70,3 42.4 0 68,2 36,3 0

BbIBO/IbI

Takum 00pa3oM, LEpKOCHOPO3bl — Tpymna OoJie3HeH pacTeHU, BBI3BIBAEMBIX HECOBEPLICHHBIMHU
rpubamu pona Cercospora. Llepkocriopsl BBI3BIBAIOT Y MOPAXKEHHBIX PACTCHUH HEKPO3bl TKAHEH, KOTO-
pbIe MOSBISIIOTCS B BUJE IISITEH HA JINCTHIX WM IU10Aax. Llepkocopsl 4acTo pa3BUBalOTCS HA pacTEHU-
SIX, YK€ ITOPa’KCHHBIX JIPyTUMH IpUOaMH.

Hepxocniopos (Cercospora Iythracearum Heald. Et Wolf.) Gone3ns, koTopas 3HaUUTEIBHO PACIIpo-
CTpaHEHA B IPaHATOBBIX calax AzepOaiikana. B Asepbaiigkane, HapuMep, NOPa)KeHHOCTD JIMCTHEB
3a00s1eBaHNEM B cpeHeM 1o peciyOmuke cocrasisieT 50-80%.

B pesynbrare skcriepuMeHTABHBIX MTOJIEBBIX U Ta00PaTOPHBIX HCCIIeIOBaHUN MTPOBeeHHBIX B 201 8-
2020 TT. yCTaHOBIIEHO, YTO BPEIOHOCHOCTH LiepKocmopo3a rpanara (Cercospora lythracearum Heald.
Et Wolf.) B ycioBusix 3anaanoii yactu AsepOailpkaHa NpOSBISIETCS B MOPAXKEHUH IIJI0I0B U JIUCTHEB,
CHMKCHUH aCCUMMJISIIMOHHON MOBEPXHOCTH JIMCTHEB, TOANYHOTO IPUPOCTA TOOETOB U MACCHI TJIOAOB,
YTO OTPHLATEIBHO CKAa3bIBACTCS HA YpOXKae.

OmnacHOCTh pactpocTpaHeHus nepkocrioposa rpanara (Cercospora lythracearum Heald. Et Wolf.) B
PecnyOnuke AzepOaiikaH oueBUIHA, TOCKOJIbKY OUBEHHO-KIMMATHUECKUE U HKOJIOTHYECKUE (PaKTo-
PBI A7l pa3BUTHS NAaTOTE€HHONW MMKOOHOTBI BIIOJIHE OyiaronpuatHsl. Ha mopaxeHue rpaHaToOBBIX KYCTOB
uepkocnoposoM (Cercospora lythracearum Heald. Et Wolf.) onHOBpeMeHHO BO31€HCTBYET MHOKECTBO
(axTopos. [lokaszarenu, Xxapakrepusyoume 3a001eBaHIE, UMEIOT BHICOKYIO BapHaOeIbHOCTb U TPYIO-
€MKH B OIPECIICHUH.

BrusiBriena TecHas B3aMMOCBSA3b MEX/IY HMPOLIEHTOM MOPaKEHHBIX JINCTHEB, IUIOAOB U CHU)KEHHEM
ypoxkasi. Kak yxe 0bI10 0TMEUeHO, iepkoctiopo3 rpanara (Cercospora lythracearum Heald. Et Wolf.),
[opaskasi JIMCThs U BbI3bIBAS MIPEXKIEBPEMEHHOE OIAJACHUE, IPUBOAUT K IOHMKEHUIO TOAUYHOTO MPH-
pocra noberos B 1,2 pa3a u Maccsl II0A0B B cpegHeM Ha 15%.

W3 npoBeieHHBIX HAMH OIIBITOB CJIEAYET, YTO B HACTOSIIIEE BPEMsI B yCIIOBUSIX 3allalHOM yacTu Azep-
Oaifmxana neprkocnopo3oM (Cercospora lythracearum Heald. Et Wolf.) mopaskarorcst Bce copra rpaHa-
Ta, B TOM YHCJIC U JUKOPACTYILIUH rpaHaT BO MHOTHX paiioHax pecmyOnuku. OcoOeHHO O0JbIION Bpeq
Oosie3Hp npuuuHsier copram «Pozosas tonoma» n «Kpmbrzer KaOyx».

Wzydena 6uonorus Bo3OyauTens nepkocnoposa rpanara (Cercospora lythracearum Heald. Et Wolf.).
Bbu10 BBISIBIICHO, UTO Ha Pa3IMYHBIX OpraHax rpaHara o0pasyloTcs pa3iIuuHble CHMITOMBI TOPasKCHHUS.
Oco0eHHO OT 00JIe3HM CTPANAIOT JMCThS U IIIOABI KycToOB. Kak mokasanu ucciaejoBaHus, B IPUPOAHBIX
YCIIOBUSIX MMEETCSI OCTOSHHBIN 3anac MH(EKUUH. [1aBHBIM 04aroM B TEYEHHE BCEro rofa SIBISIOTCS
[IOPa’KCHHBIE JINCTHSI U IJI0/IbI, Ha KOTOPBIX TPUO COXpaHsETCsl B BUJE KOHUAWAIBHOTO CIIOPOHOILICHHUS.

OnpenensonmMe ycIoBusiMEA Jiist pa3Butusi rpuda Cercospora lythracearum Heald. Et Wolf. u
XapakTepa Te4eHUs! OOJIEe3HH B MEPUO]] BEreTalluU SIBISIOTCS, B IIEPBYIO OYepelb, THAPOTEPMUUCCKUE
YCIIOBUS - BJIaKHOCTh, OCAJKH U Temreparypa. [losBieHne nepBeIx BUANMBIX IPU3HAKOB OOJIE3HU HA
JMCTHSIX U IJIOZIaX IpaHaTa OTMEYAeTCs [IPU Iepexoie CPpeTHECYTOUHON TeMIeparypsl Bo3ayxa ¢ 19 no
25°C 1 OTHOCHUTENBHOW BIAKHOCTH BO3ayXa cBbIlie 70% (B KOHIIE Masi JI0 HAauaia HEoJIs).
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CoBpeMeHHas cCUCTEMa 3allIUThl PACTEHHI OT BPEAHBIX OPraHU3MOB JIOJDKHA OBITH HE TOJNBKO OHO-
aorundecku 3H(HEKTHBHOM, FIKOIOTHUECKN 0€30MacHOi, HO U IKOHOMHYECKH 000cHOBaHHOH. Co3nanne
TAKOH CHCTEMbI BO3MOXKHO TOJILKO P TLIATEILHOM (PUTOCaHUTAPHOM MOHUTOPHUHTE KOMILJIEKCa BPEa-
HBIX OPraHU3MOB, T.€. TIPY TIOCTOSTHHOM KOHTPOJIE 33 Pa3BUTHEM 3a00JI€BaHUI U M3MEHEHHEM BHUIOBOTO
COCTaBa U YMCICHHOCTH BPEIHBIX OPTaHU3MOB.

Pa3paboTaHbl U yCOBEPIICHCTBOBAaHBI XMMUYECKUE METOJIbI 00pKOBI ¢ 1iepkociopo3oM (Cercospora
Iythracearum Heald. Et Wolf.), HaHOCSIIIUM Cepbe3HBIN Bpe/l IPAHATOBBIM KyCTaM B YCIIOBHUSX 3ara/l-
HO¥ yactu A3epOaiikaHa.

C 701 1110, ONPBICKMBAHUE TPOBOIMIIOCH B 3 CpOKa B IByX BapHaHTaXx.

B nmepBom BapuaHTe MepBoe ONpPLICKMBaHUE MPOBOAMIIOCH Yepe3 3-4 Helenu mocje HBETEHHUs 10
nosiBJIeHUs] OOJIe3HU Ha Iionax. Bropoe onpeickuBaHKe, KOTJa IUIOAbI JOCTUTANN 1/3 MU MOJIOBUHBI
CBOECH BEIMUMHEI, a TPEThE onphickuBanue 3a 30 qHei 1o coopa ypoxast.

Bo BTOpoM BapuaHTe repBoe ONPhICKUBAHUE TIPOBOAMIIOCH MTPH MOSIBIICHUH MIEPBBIX MPU3HAKOB 00J1e3-
HU Ha IUI0/IaX; BTOPOE OnphIcKuBaHue ¢ 30-THEBHBIM UHTEPBAJIOM, TpeThe 3a 30 JaHEH /10 cOopa ypoxkasi.

[IpoBeneHHbIe HAMHU OMBITHI MOKA3aJIM TAKXKE, YTO HAWITYyUIHH dPPEKT moryyaercs, Korjaa nepBoe
OTIPBICKMBAHUE MTPOBOAMTCS uepe3 3-4 HelleNu mocie BETeH s, 10 MOSBICHUS 00JIe3HH Ha II0aX.

JleueHue BhINICYKa3aHHBIMHU (YHTHIIMIAME TOJOXKHUTEIBHO BIMSAET Ha mepkocrnopo3 (Cercospora
Iythracearum Heald. Et Wolf.), cHmkaeT ero pacnpocTpaHeHHE W pa3BUTHE. XOPOIIUE Pe3yJbTaThl
ObuTH ToNTyueHsl pH onpeickuBanuu 0,4%-HbiM CenbhaToM; Ipu 3TOM pacpoCTpaHeHUe OOJIEe3HN Ha
JUCTBIX IpaHata coctaBuio 29,9%; a Ha miomax coorBercTBeHHO 20,1%. Texnuueckas s¢dexTus-
HOCTb 72,0-69,4% COOTBETCTBEHHO.
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NOCNEAQENCTBUE NPUMEHEHUA TMBBEPENIIMHA
HA CTOJIOBbIX COPTAX BUHOIPALOA

Anopeii HLITUHPKY, Hamanuas CHBAK

Abstract. The aftereffect of the use of gibberellin (GA3) on the maturation of canes and the yield of table grape
cultivars was studied. Based on the results of the laboratory-field experiment, the influence of the cultivar and the
use of GA3 on the accumulation of soluble sugars and starch in shoots in the period after the end of the growing
season was established. The effect of the mutual influence of the cultivar and the use of GA3 is manifested only for
the total carbohydrate content in annual shoots. The use of GA3 does not have a negative effect on the cane’s matu-
ration processes of the cultivars “Flora”, “Talisman” and “Kishmish luchistyi”, increases the content of soluble
sugars in the shoots by 0.6-1.6%, starch — by 0.5-0.8%, their sum — by 1.0-2.2%. The use of GA3 by the method
of local spraying of inflorescences does not have a negative aftereffect on the indicators of plant yield after three
years of use of the growth regulator.

Key words: Grapevines; Gibberellin; Shoot; Carbohydrates; Starch; Maturation; Crop yield.

Pegepar. V3ydyeno nocieneiicreue npumenenns rudoepemmaa (I'K3) Ha BeI3peBaHUE OTHOIECTHUX TOOETOB
KyCTOB U yPO’KalHOCTBH CTOJIOBBIX COPTOB BHHOTpaja. [lo pesymbraram 1a00paTOpHO-TIONIEBOTO SKCIEPUMEHTA
YCTaHOBIICHO BIMSIHUE COPTA U MpHeMa ucrnonb3zosanus ['K3 Ha HakomieHHe pacTBOPUMBIX caxapoB M Kpaxmala
B mo0erax B MEPHOJ TMOCIE OKOHYAHHS BereTaruu. DddekT B3anMHOTO BIUSHUS copTa M ucrnonb3oBanus ['K3
TIPOSIBIISIETCSI TOJIBKO ISt OOIIIEro COZlepKaHusI yITIEBOAOB B OHOJIETHUX Moberax. [Toka3aHo, 4To UCTIONb30BaHNE
I'K3 He oka3pIBaeT HETaTWBHOTO BIMSHUS Ha MPOIECCHl BBI3peBaHUs 1moberoB coptoB “@mopa”, “Tamucman” u
“KUIIMHUII JTy9UCTBIN, yBEINYNBAET COAEPKAHNUE PACTBOPUMBIX caxapoB B moberax Ha 0.6-1.6%, kpaxmaiaoB —
Ha 0.5-0.8%, nx cymmsr — Ha 1.0-2.2%. [Ipumenenne I'K3 MeTonoM j0KabHON 00pabOTKH COLBETHI pPaHLIEBBIM
OIIPBICKMBATEJIEM HE OKa3bIBACT OTPHIATENILHOTO BO3ACHCTBUS HA OCHOBHBIC arpoOMOIIOTHUECKHE TTOKA3aATEIH
BHHOTPAIHBIX KYCTOB IOCJIE TPEX JIET IPUMEHEHUS! PETYIATOpPa POCTa.

KuroueBble cioBa: Bunorpan; ['m66epemmn; [To6er; Yrmeronsr, Kpaxma; Bezpesanue; Ypoxaii.

BBEJEHUE

[Tpumenenue rub6epemmna (I'K,) Ha CTONOBBIX COPTax BUHOTPAJIA C IENbIO YBEIMICHHUS YPOKAK-
HOCTH HaCaXJIEHHUI CIIOCOOCTBYET M3MEHEHHUIO JJOHOPHO-aKIENTOPHBIX OTHOIIEHUH MEKIY CHCTEMaMH
opranos pacrenuii (Vlasov, V. et al. 2020). Sx3orennslii 'K, crioco6cTBYeT MOBBINIEHUIO B ATOIAX aK-
LENTOPHON (PYHKIIUN B OTHOIIIEHHUH aCCUMIIIMPYIOIINX BEIIECTB, KOTOPhIe CHHTE3UPYIOTCS B IIPOIEcCce
(hoTocuHTE3a M TPATATCA HAa POCT M Pa3BUTHE PACTCHHH, a TAKXKE OTKJIIBIBAIOTCS B IPEBECHHE HA I1e-
puoz oxost B hopme kpaxmana. PezepBHBIE yTIIEBOIBI BHITOTHSIOT KIIOUEBYIO (DYHKIIHIO YCTOWIHMBOCTH
pacTeHni K yCIOBHSIM 3MMHETO MEPUOAA U AAI0T CTApT MX Pa3BUTHIO BECHOM.

Ha BBICOKOTPOIYKTUBHBIX CTOJIOBBIX COPTax BUHOIpaaa npuMenenue I'K, Moxer nars orpunaress-
HBIN pe3yJsIbTaT B BUE HEPABHOMEPHOTO Pa3BUTHS IPO3IM U HU3KMX BKYCOBBIX KauecTB BUHOTpasa. Takoit
3t ekt 00BscHIETCS ArcOaTaHCOM MEXKITy YPOBHEM YpOKasi U IDIOMIAIbIO JIUCTOBOH IMOBepXHOCTH. Ecin
IUIOIAAb JIUCTHEB OOJiee MM MEHee MOCTOSHHBIN MMoKa3aTeNb B MIMaJIePHO-PSAOBBIX HACAKICHUSIX, TO
YPOBEHBb ypO)Kas MOXKHO PETryJIHpOBaTh B IIUPOKOM JHaNa3oHe pazIuyHbBIMH mpueMami. [Ipuvenenne
I'K, yBennuuBaeT npoayKTHBHOCT KYCTOB U B IIEJIOM YPOKaWHOCTh HACAKICHHUHN, HO HEJOCTATOYHO HC-
CJIEZIOBAHO BIUSHHE 3TOTO 3(h(heKTa Ha BEI3pEBaHHE JIO3bI M HAKOIIEHHE B TOOETaxX Pe3epBHBIX YIIICBOIOB.

W3 mpakTUKy XOPOIIIO H3BECTHO, UTO B T'OJIBI, KOT/Ia KYCTHI OOMIIBHO TNTOJJOHOCST, TOOETH pacTyT clia-
00 1 IT0X0 BBI3peBatoT. Kak pe3ynbrar 3MMOCTOMKOCTD PACTEHHUH HIDKE, YEM Y KYCTOB, ITOOETH KOTOPBIX
XOPOIIIO BBI3penu. i cOXpaHeHHUs CUIIBl pOCTa KycTa M HOPMAJILHOTO PAa3BUTHS B TOIOBOM LIUKJIE MTPO-
JTYKTUBHOCTH PAaCTEHHI JOJHKHA COOTBETCTBOBATh OMOJIOTMYECKOMY MTOTEHIIMATY pacTeHuH. V3BeCcTHBI
CITy4ad, KOTJla copTa ¢ OONBIINMH TPO3ASIMHU MPH JITMHHON 00pe3Ke aBaiy ypokaid TOIBKO pa3 B JBa
roza. B roj moBeIIeHHON MPOAYKTUBHOCTH PACTCHUH MEIJICHHO MPOXOIUT 3aKiaaka u nuddepennma-
1S B TIOYKAX COIBETHH O] yPOKail B CIEAYIONIEM TOY.

WccnenoBanus o BIUSHUIO YPOBHS MPOAYKTUBHOCTH PACTEHUI Ha COEp)KaHWE YIJIEBOIOB M He-
KOTOpHBIE APYTHEe OMOXUMUYECKUE MTOKa3aTeIl BUHOTPAIHOM JIO3bI TTOKA3aJIH, YTO TIeperpy3Ka pacTeHui
ypO’kKaeM CyIIeCTBEHHO CHIDKAET COfIep)KaHne YIJIeBOIOB, B YACTHOCTH, Caxapo3bl M Kpaxmaiia B OJHO-
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JeTHUX noberax. B ciydae, korna caMoperyIupoBaHUe COLBETUH MPOUCXOIUT €1a00, TO €CTh (PyHKIHS
IJI0ZIOHOIIEHHsI OKa3bIBAETCsl YCTOMUMBOM, yBEIMUEHHE TPOTYKTUBHOCTH KyCTa CBEPX ONTHMAJIbHOIO
YPOBHSI IPUBOAMT K «TPAarmdeCKUM» JUIS PacTeHUs pesynbTaram (rudenn) (AMupaxkanos, [. 1992).

[IpuBeneHHbBIN KpaTKHii 0030p UCCIETOBAHHH 10 BIUSHUIO YPOBHS MPOAYKTHBHOCTH HA COCTOSTHHE
KyCTOB ITOKa3bIBAa€T, YTO TEXHOJOTHYECKHE IPUEMBI, YBEIHMUNBAIOIINE YPOKANHOCTh, MOTYT TOAABISAThH
IIPOLIECChl HOPMAJIBHOTO Pa3BUTHS PACTEHUM B rOI0BOM LIMKJE. B cBs3M ¢ 3TUM, B JaHHOM cTaThe Lie-
JIBIO SIBJISIETCS MCCIIENIOBAHKE MOCTIENEHCTBUS NCTIONb30Banus 'K, Ha BBI3peBaHME OHOIETHUX MOOETOB
U YpOXKail CTOJIOBBIX COPTOB BUHOTPAAa B 3aBUCUMOCTHU OT UX OMOJIOTHYECKUX OCOOCHHOCTEH.

MATEPHAJIBI 1 METO/bI

HccnenoBanus mpoBeJeHBI HA PACTEHHUAX CTOJIOBBIX copToB BHHOTpana ®nopa u Tanucman ¢ npu-
3HaKaMM NapTeHokapnuu, Kummui 1ydncTslii — cTeHocnepMokapnuu sirof, B nepuon 2016 — 2019
rr. CronoBeie copTa Bo3AenbiBaioTcsa Ha moaBoe P x P 101-14. B mmanepHoO-psSA0BBIX HaCAKICHUIX
IUIOINA/Ab MUTaHUs pacTeHui cocTaBisteT 3 X 1,5 M, popMUpoBaHUE KYyCTOB OCYIIECTBIISIETCS IO THITY
JIBYCTOPOHHETO TOPU30HTAJILHOTO KOPAOHA NP BEPTHKAJILHOM BEJCHUU MpUpocTa. BuHOrpagHuK Ha-
XOIUTCS HAa OPOLICHNH. ATPOTEXHUKA OOIIENPUHATAS, COTTIaCHO TEeXHOIOrHYeCKUM KapTaM BhIpaliBa-
Hus BuHorpazaa B FOxuoit Crenu Yipaunsl (Bnacos, B. u qp. 2007).

[Mocneneiicreue 'K, u3yyanu mocie ero NpUMEHEHHS HAa CTOJIOBBIX COPTaX BMHOIPaza METOIOM
OIIPBICKMBAHUS COLBETHH Ha 3 - 5 IeHb MOCJIe MacCOBOTO IIBeTeHH B A03ax 40 Mr Ha 1 J1 Boabl A nap-
TEHOKapIuueckux u 60 Mr/i1 — cTeHocTepMOKapnuiecKux srof. KoHTposs — pactenus 0e3 mpruMeHeHus
I'K,. Mcnonbzopamu npenapar FlorgibTablet (®dnoprub) ¢ conepkanuem aeicryromero semectsa 'K,
20%. Crpana npousBogurens — CHIA (Amerilabs Technologies Inc.), Bnanenen peructpanuu — FINE
Agrochemicals Ltd, BenukoOpurtanus. O0paboTKy cOLBETHI MPOM3BOAWIN PAHIIEBBIM OIPBICKHBATE-
JieM B BeuepHee Bpemsi B 6e3BeTpeHHyto noroay. [lokaszarens pH Bozapl B pabouem pacTBOpe MOAIEPKH-
BaJM Ha ypoBHe 5,0.

OMBIT 32JI0KEH 110 METOAY «KYCT-y4acTOK» COITACHO METOIUYECKUM PEKOMEHJIAIMAM [0 arpoTex-
HUYECKUM HCCIIEIOBaHUAM B BUHOrpajapcTBe YkpauHsl (MBanuenko, B. u ap. 2004). Kaxnpiii BapuanT
COCTOUT U3 3-X OJOK-IIOBTOPHOCTEH 10 5 YYETHBIX KYCTOB, OJMHAKOBBIX 0 CHJIE POCTa U DJIEMEHTaM
IUTOJIOHOLIEeHUs1. Pa3Melienne BapuaHTOB Ha ONBITHOM Yy4YacTKEe — PEHJIOMU3UPOBAHHOE, TOBTOPHOCTEH
— CHCTEMaTHYECKOE.

JIabopaTopHO-MONIEBBIM ONLITOM NpoBepsieTcs BiusHue copra (Pakrop A) u npumenenns I'K, (Pax-
Top B) Ha mokaszarenu BbI3peBaHMS JIO3bI BUHOTPa/Aa MOCPEICTBOM JABYX(PAKTOPHOTO ITUCTIEPCHOHHOTO
aHaJin3a ¢ TOBTOPEHHSIMU.

l'unotess amst pakropa A:

H,: nis copro ®nopa, Tanueman u Kumimuin J1yqucThiii OTCYTCTBYET pa3HULA MEXKITY CPEIHUMU
MOKa3aTeIsIMHU COZIEp/KaHuUs YITIEBO/IOB B JIO3€;

H,: otnums o conepxanuio yIaeBoIoB B J103e Mexay copramu dnopa, Tanueman u Kumivu jry-
YHUCTBIN O0Jiee BRIPAKEHBI, YeM OTINYMS, 00YCIOBICHHbIE CITy4YailHBIMHA NPUYXHAMH.

l'unotessl st haktopa B:

H,: mist onbITHBIX COpPTOB pacTeHus, 06paboranubix 'K, He 0TIMYatoTCs MEXK/y CPEAHUM Pe3yibTa-
TOM HaKOIUIEHHUs YIJIEBOOB B JIO3€;

H,: pasnuuus no HaKOIUIEHUIO YIIIEBOJIOB B JI03€ MEX1y pacTeHusmu odpaborannbivu 'K, Gonee
BBIPa)KEHBI JUISI OTIBITHBIX COPTOB, YEM PA3IHUusl, 00YCIOBICHHBIE CIIyYaiHBIMUA TPUYNHAMH.

['umnoTessl A1 B3aUMOBIIHSIHUS:

H,: dakrop A (copr) u daxrop B (103a I'K,) He npostBisaroT s dhekTa B3auMOBIUAHUSA Ha IOKA3aTeNH
cojiepaHHus yIIIEBOJIOB B JIO3€;

H,: copr u no3a I'K;, okasbiBaror a((eKT B3aMMHOIO BIMSHHS Ha TIOKA3aTENM CONEPKAHKS YIIIEBOIOB B JIO3€.

B roap npumenenus 'K, Ha cronosbix coprax Bunorpaza (2016-2018 rr.) onpenensam coaepxanue
YIJIEBOAOB B JI03€ B OCEHHHUI MEPHOI MPU HACTYIJICHUH KPAaxMaJbHOTO MAaKCUMyMa, HOCJE Mepexo-
Ja TeMIiepatypsl Bozayxa uepes -5 °C. C 3apaHee 3aroTOBICHHBIX JIO3 ONBITHBIX PACTCHUH OTOMpan
cpenHroro mpoly ceiporo matepuana (100 r) ¢ 30HbI 4-6 MEXKI0Y3IIHS, KOTOPYIO (PUKCHPOBAJIU ITPU TEM-
neparype 105 °C B Teuenue 15 MUHYT, ¢ TOCIEAYIOUUM CHIKEHHEM TeMrieparypsl 10 60 °C u BbICy-
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LIMBaHUEM JI0 IOCTOSTHHOM Macchl. B 00pa3iax moAroToBIEHHOTO MaTeprasia ONpeelisuii ColepKaHue
caxapoB U Kpaxmaina (Mr, %).

Ha cnenyrommii rox mocne npumenenus I'K, Ha cTonoseix coprax BuHorpaza (2019 r.) onpenensiiu
MOKa3aTes ypokasi M KadecTBa BUHOTPaJla Ha PacTeHHsX, KOTOpble 00padaThIBAIMCH MPernapaToM B
Tedennn 2016-2018 rr. Jlns cpaBHEHUs MCTIONB30BAIM KOHTPOJIbHBIE pacTenus 6e3 npumenenus I'K,.
Onpeensiiy KOJMMYECTBO COOpaHHBIX TPO3JIeH ¢ KycTa (IIT.); CPEIHIOK Maccy Tpo3nu (T); Maccy ypo-
kKasi U3 Kycta (Kr); coJep)KaHue B COKe Sroji caxapoB (I/AM’) M THTPYyEeMbIX KUCIOT B Iepecuere Ha
BUHHYIO Kucnoty (r/am?), cormacuo JICTVY 2366:2009 (ABinzoa, A. u ap. 2010).

PE3VYJIBTATBI U OBCYXIAEHUSA

[IpoBeneHHbIe HAMU aHATIHU3BI TOKA3aJd, YTO MOBBIIICHHE TPOAYKTUBHOCTH KyCTOB IOCIE 00padboT-
KM couBeThi pactBopoM 'K, He 0Ka3asio HEraTHBHOTO BIMAHUS HA COAEPIKAHUE YIIIEBOIOB B OJHOJIET-
HUX TI00erax OMNBITHBIX COPTOB BUHOTPAIA.

O0pa3ipl NpoaHaIN3UPOBAHHBIX TOOETOB B CPEAHEM 3a TPH ro/la UCCIIeI0BaHUM XapaKTePH30BAINCh
BBICOKMM YPOBHEM COJEpKaHMsI pAaCTBOPUMBIX CaxapoB C CYIIECTBEHHON pasHHUILIEH MeX1y BapHaHTa-
Mmu omnbita. Ha copre Tanmucman nx xoHueHTpanust Obuia Ha ypoBHe 4,7-5,3%, na copre @mnopa — 6,1-
6,7%, na copre Kummum nyuncteiid — 5,1-7,3%. MUHUMaIbHBIMU 3HAUYEHUSIMU XapaKTE€PHU30BaJINCh
o0ery KOHTPOJIBHBIX PACTEHUH, MAKCUMAIbHBIMU — OTIIBITHOM T'PYIIIIBL.

JucniepcHOHHBIN aHATN3 TAaHHBIX TOKA3bIBACT, YTO KaK MEKAY OTNBITHBIMUA COPTaMH, TaK U IIPHU MPH-
menennu 'K, pasnnuus Gonee BBIPaXKEHBI 110 CONAEPIKAHUIO PACTBOPUMBIX CaxapoB B OJHOJIETHUX I10-
Oerax, 4eM pasznuuusi, 00yCIIOBJICHHBIE CIyYalHBIMU IpUUMHaMu (Tabi. 1).

Tabauna 1. Brusnue copma u npumenenus euboepenruna (I'K,) na cooepoicarnue y2ne60006 6 00Ho-
JlemHux nobezax sunozpaoa, % 6 nepecueme Ha aOCOMOMHO CyxXyio maccy. B cpeonem 3a 2016-2018 ze.

Bapuanm onvima Cooeporcanue y2nes00os8, % aoce. cyx. maccol
copm d03a TK, me/a pacmeopumslx Kpaxmana CYMMA caxapoe u
caxapoe Kpaxmana

®ropa 0 6,1 6,7 12,8

40 6,7 7,2 13,8
Tanucman 0 4,7 8,2 12,

40 5,3 9,0 14,3
Kummunn mydncTslii 0 5.1 6,7 11,8

60 6,7 7,2 14,0
P-3HaueHme:
Copr (C) <0,01 <0,01 <0,01
Joza T'K, (T'K)) <0,01 <0,01 <0,01
Bzaumoneiicteue C x 'K, <0,01 0,21 <0,01

Conep:kanue Kpaxmaja ObUT0O MakCUMallbHBIM B moOerax copra Tamwcman Ha ypoBHe 8,2% mms
IpyNIbI KOHTPOJIBHBIX pacTeHui u 9,0% 1 — onbITHEIX pacTeHuil. Ha AByX Ipyrux coprax Hakoruie-
HHUE KpaxMaJa ObIJI0 MEHBIIIeM, PaBHSIIOCH 60,7% u 7,2% cooTrBeTcTBeHHO. [ToKa3aHo, 4TO MO TaHHOMY
TMOKA3aTeIo JIOCTOBEPHAs Pa3HUIA YCTAHOBJIEHA MEky copramu ((akrop A) u npumenennem 'K,
(paxrop B). Ongnako, daxrop A u B He mposiBISIOT 3dekTa B3aNMOBIUSHHS IO COIEPKAHUIO Kpaxma-
Ja B OAHOJICTHUX MoOerax.

B no3ax copra ®nopa cymma ymieBojoB Obuta Gosbiie Ha Bapuante ¢ npumenennem 'K, (13,8%),
4yeM B KOHTpoJbHOM (12,8%). AHanornunsle pe3ynsTarsl oTMedatoTes Ha coprax Tamuceman (14,3% u
12,9%) n Kummum nyuuctsiid (14,0% u 11,8%). Paznuuns Mexmy cpeJHIMH MOKa3aTelsiMi CoepiKa-
HUSI CYMMBI paCTBOPUMBIX CaxapoB M Kpaxmalia B OZHOJETHUX Mo0erax CylIeCTBEHHBI Kak AJIsl Uccie-
nyeMbIxX (pakTopoB A U B, Tak u A7 UX B3aMMOJCHCTBUSL.

Crenyer OTMETHTH, YTO B OCEHHHI NepHoj, Tocie (a3bl JUCTONAAa, HO 10 Hayala YCTOHYUBOTO
MOHWKEHUSI TEMIIepaTyphbl, XOpolIee BbI3PEBAHNE OAHOJIETHUX MOOETOB BUHOTPaZa CUUTACTCS MIPU CO-
Jep KaHUH B HUX PACTBOPUMBIX caxapoB oT 2% 1o 6%, kpaxmana 8-10% (Cernomoret, M. et all. 2000;
Cy0606otoBuy, A. u ap. 1989). Takoe cooTHOIIEHHE caxapa K Kpaxmally XapaKTepHO JUis PacTCHUH B
CTaJuH TITyOOKOTO TIOKOSI pacTeHUH. B TeueHne 3uMHEro meproja 4eM WHTEHCHBHEE UAET MEePexoj OT
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CIOXHBIX (KpaxMmania) K MPOCTBIM (caxapy) yIJIeBoJaM, TEM BBIIIE KOHIICHTPALMsSI KIETOYHOTO COKa U
3MMOCTOMKOCTh PACTEHUI, 0COOEHHO B IIEPUO/IbI 3aMOPO3KOB, MOPO30B.

B T0 e Bpems1, cyMMapHOe coliep)kaHKe YITIeBOJIOB HE MeHee yeM 12 1 Ooliee IPOLICHTOB XapaKTepH-
3y€eT JIO3y KaK YIOBJIETBOPUTEIILHO BhI3peBIyto, cortacHo JICTY 4390:2005 (ABuazoa, A. u ap. 2005).

Takum 00pa3oM, NOBBIIEHNE TPOAYKTUBHOCTH KYCTOB OIBITHBIX CTOJIOBBIX COPTOB BUHOTpaa IMo-
cJie npuMeHeHus1 9k30reHHoro 'K, He BiusieT Ha BHI3pEBAHHUE U HAKOIUIEHUE YIVIEBOJIOB B Jio3e. Cunre-
Tudeckuii ['K, TOBBIIAET Kak aKIeNTOPHYHO (PYHKIHIO ATOM (IPUTATHBAET ACCUMUIISATHBHBIE COEIMHE-
HUS), TaK M YBEJIMYUBACT JJOHOPCKYIO aKTHBHOCTB JIUCThEB (MHTEHCH(UIPYET Iporecc (POTOCHHTE3A).

[To-BuarMoMy, Ha coliep>KaHHE YIIIEBOIOB B OJJHOJICTHHX MOOErax CUIIbHOE BIMSHUE OKa3bIBaCT MPO-
JOJDKUTETBHOCTD TIeproia OT cOopa yposkast 10 okoHuaHus (asel muctonaga. Tak, OMBITHBIE CTOJIOBBIE
COpTa 110 CPOKY CO3PEBaHUsI OTHOCSTCS K TPYIIIE paHHUX U paHHe-cpeaHux. [locie coopa ypoxast, TUCThs
IIPOJIOIKAIOT CUHTE3UPOBAaTh ACCUMMIISITUBHBIE COEIMHEHNUS, KOTOPbIE aKKyMYJIMPYIOTCS B IPEBECHHE.

Bompoc o Biusiauu 'K, Ha pasBuTie BUHOTPAIHOTO PACTEHHS B MOCIEIYIOIIME TObI TIOCIIE MPH-
MEHEHHS Ha CETOJHSIIHUN JICHb SBIISETCS JOBOJBHO aKTyalbHBIM. 110 HaOMIOACHUIO Pa3HBIX aBTOPOB
HET OJIHO3HAYHOTr0 MHeHHUs O BiausHuu 'K, na Bunorpaa. Hekotopbie yueHble BO BTOPO#i roji mocie 00-
paboTkK HAOIIOAANM YMEHBIICHNE JITMHBI TIOOETOB, a TIOJIHOE€ BOCCTAHOBIICHUE CHIIBI POCTa pacTeHHUN
Habmronanock Tonbko Ha Tpetuid roa (CmupHOB, K. 1989). Tlo nanueM apyrux aBropoB (MaHaHKOB,
M. u ap. 1999; Jllepennosckasi, A. u ap. 2010), Ha000POT OTMEUACTCS MMOJIOKUTEIILHOE BIMSHUE KaK B
HEPBBI roj1 mocyie 006padboTku pactrennit ['K,, Tak U B MOCIEYIOIIHE TOMBL.

[To pesynbraraM HalIKMX HUCCIEAOBAHUIN OBIJIO YCTAHOBIEHO, YTO OTPHUIIATENBHOE BIUSHUE HAa YpO-
Kall BUHOTpa/ia Ha CIEYIOMHUI IOl TIOCIe TpexyeTHero npumenenus 'K, Metonom sokanbsHoi 06pa-
OOTKH COLIBETHI OTBITHBIX CTOJIOBBIX COPTOB BUHOTpaJa He Habmonaercs. B Tabnuie 2 nmokasaHo, 4To
IoKa3aTesu cpeHei Macchl rpo3an, Macchl 100 srof, Macchl yposkasi ¢ KyCcTa, MacCOBOM KOHIIEHTpaLluU
CaxapoB M TUTPYEMBIX KHCIIOT B coke siroj] copToB Mitopa, Tanucman u Kummui syqucTsiit H3MEHS0T-
¢Sl He3HAYUTENbHO 0T 1% 110 4% Mexay rpyniaMu KOHTPOJIBHBIX U ONBITHBIX PACTEHUH.

Tabaumna 2. [locredeiicmsue Ha credyowutl 200 NOCie mpexjiemue20 npuMeHerust 2uboepeliuna
(I'K,) na noxasamenu ypoicasn u kavecmea 6unozpaoa cmonosvix copmos. [annvie 3a 2019 2.

Bapuanm onvima no cmonogvim copmam:
Ilokazamens Eounuya Dnopa Tanucman KuwmumN
uzmepeHus ayqucmolii
K o K (0] K o
Cpennsist Macca rpo3au r 544,6 1550,2| 720,4 | 744,2 | 664,1 | 672,0
Cpennsist macca 100 stirox r 250,0 [260,0| 480,1 | 494,1 | 340,4 | 350,0
Macca ypoxasi ¢ Kycra KI' 3,35 | 4,76 | 4,76 | 4,95 | 4,31 | 4,37
MaccoBast KOHLEHTpalUsI B COKE SIT0J1 caxapoB /v 154 | 152 | 169 171 170 | 171
- TUTPYEMBIX KUCTIOT B TIEpecUeTe Ha BUHHYIO KHUCIIOTY r/am’ 7,5 7,2 8,0 7,9 5,0 4.9

Ipumeuanne: K — kontponbHbie pacTenus; O — ONMBITHBIE PaCTEHHUs, Ha KOTOpIX NpuMmensin I'K, B mepron
2016-2018 rr.

Takum o6pasom, nelicteue 'K, Ha pacTeHHs CTOIOBBIX COPTOB BUHOIpajaa ¢ panuuM (Propa), pan-
He-cpeauuM (Tanuceman, Kummuin myqucTsiil) cpokoM cO3peBaHusl Arojl IPH JIOKAJIbHOM ITPUMEHEHUN
(0OpaboTKe TONBKO COLBETHH) SBISIETCS KPATKOBPEMEHHBIM M HE BBI3BIBACT OTPULATENILHOTO TOCIEAeH-
CTBUS Ha ypoXKail B MOCJIEAYIOIUE TOABI.

BbIBO/IbI

VceraHoBIIEHO AOCTOBEPHOC BIMAHUC COPTA U IPUMCHCHUS FK3 Ha HAaKOIUICHUEC PACTBOPUMBIX Caxa-
POB, KpaxMaJjia 1 uX CyMMbI B OAHOJICTHUX rmoberax B NEepuoa MOCJC 3aBCpUICHUS BETCTALIUOHHOT'O, HO
A0 HACTYIUJICHUS 3UMHCIO IICPUOAa;
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D¢ dext B3anmopnusuus copra u npumenenus I'K, mposBiseTcs TonbKo 11 mokasarenei coaepxa-
HUS paCTBOPUMBIX CaxapoB, U CyMMBI HX C KpaxMaJloM B OTHOJIETHHX Mo0erax;

Ha onbitHbIX coprax arponpueM npumenenus 'K, He okasbiBaeT HETATUBHOTO BIMSIHUSA HA MPOLIEC-
ChbI BbI3pEBAaHUs JIO3bI, 3aTO YBCIMYUBACT COACPIKAHUC PACTBOPUMBIX CaxapoOB B OJHOJICTHUX roberax
Ha 0,6-1,6%, kpaxmaiia —Ha 0,5-0,8%, ux cymmy Ha 1,0-2,2% B niepecuere Ha aOCOIFOTHO CYXyH0 Maccy;

[Tpumenenue 'K, meTooM nokanbHoi 06paboTku cousetnit copros dnopa, Tanneman, Kumvuu
JYYUCTBII HE OKa3blBaeT OTPULIATEIHHOIO MOCIENeHCTBUS Ha IOKa3aTelH yporkas pacTeHHH mocie
TPEXJIETHET0 UCIIOIb30BaHMS PETYIIATOPA POCTA.
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PERFORMANTELE DE REPRODUCTIE iN RAPORT CU
INTENSITATEA DE FOLOSIRE A POTENTIALULUI PRODUCTIV
AL VACILOR DE RASA HOLSTEIN DE DIVERSA ORIGINE

Vera GRANACI, Valentin FOCSA, Alexandra CONSTANDOGLO

Abstract. The main reproduction indices and their repercussions on the milk productivity performance of
Holstein cows of Dutch, German and French origin, exploited in the Republic of Moldova, were studied. The most
relevant results were found in cows originating in the Netherlands, surpassing those of French origin with some
statistically authentic differences, cows of German origin occupying an intermediate position. The excessive in-
crease of service-period contributes to the increase of milk yield per lactation, and the average amount of milk per
day decreases by about 8,1-19,2%, decreasing the intensity of cow use. In order to optimize the intensity of use of
Holstein cows of Dutch origin, in the conditions of the Republic of Moldova it seems reasonable that those with
milk productivity 8 000-11 000 kg per normal lactation to be fertilized in the first 3 months after calving, those with
higher productivity of 11 000 kg should be fertilized at the latest 120 days after calving.

Key words: Cows; Holstein breed; Reproductive capacity; Correlation; Milk productivity; Service-period.

Rezumat. Au fost studiati principalii indici de reproductie si influenta acestora asupra performantelor
productivitatii de lapte la vacile de rasa Holstein de origine olandeza, germana si franceza, exploatate In conditiile
Republicii Moldova. Cele mai relevante rezultate s-au conturat la vacile originare din Olanda, care le depdsesc pe
cele de origine franceza cu unele diferente statistic autentice, in timp ce vacile de origine germana ocupa o pozitie
intermediara. Cresterea perioadei de serviciu contribuie la cresterea randamentului de lapte per lactatie, iar cantitatea
de lapte medie per zi scade cu 8,1-19,2%, diminuand intensitatea de folosire a potentialului vacilor. Pentru a optimiza
intensitatea de utilizare, In conditiile Republicii Moldova, a potentialului vacilor de rasa Holstein de origine olandeza
consideram rational ca cele cu productivitatea de 8000-11000 kg lapte per lactatie normala sa fie Insdmantate fecund
in primele 3 luni dupa fatare, iar cele cu productivitatea mai mare de 11000 kg — cel tarziu la 120 de zile dupa fatare.

Cuvinte-cheie: Vaci; Rasa Holstein; Capacitate reproductiva; Corelatie; Productivitate de lapte; Perioada de serviciu.

INTRODUCERE

Activitatea de reproductie in lucrdrile de selectie si ameliorare este importantd pentru, cel putin,
urmatoarele aspecte: ameliorarea, ca atare, este conditionatd de succesiunea ritmica a generatiilor, deci
de reproductia generatiilor, iar selectia, ca factor de baza al ameliorarii, nu este o simpla alegere a celor
mai valoroase animale dintr-o generatie, ci o realizare a unei generatii noi de indivizi adulti din aceste
animale valoroase, ceea ce inseamna reproductie. In plus, activitatea secretorie a glandei mamare este
coordonati de dominanta fiziologica de procreare si hranire a descendentilor. in cazul in care animalul,
din anumite motive, este lipsit de capacitatea de a procrea, functia secretorie a glandei mamare este
stopatd. Nivelul ridicat al productivitatii de lapte determind restructurarea functionalitétii intregului or-
ganism, schimband corelatiile dintre diferite organe (Crpexo3os, H. u ap. 2017).

in primul rand, productivitatea de lapte impune cerinte sporite asupra sistemului reproductiv, deoa-
rece reproducerea si alaptarea la mamifere sunt etape succesive ale unuia si aceluiasi proces biologic de
mentinere a speciei, rasei etc. (Gabor, V. 2008; Cynapes, H. u ap. 2012; ®@apuntok, 0., AObITKackIMOB,
1. (2016); Ymumbames, M., Xypanos, A. 2017; Epemuna, M., E3gakosa, 1. 2021). JI. AObUIKacsIMOB
si colaboratorii sai (2014) mentioneaza ca realizarea potentialului genetic maxim al productiei de lapte
poate avea loc numai in cazul in care functia de reproducere a vacilor si longevitatea productiva sunt la
nivel inalt.

Cu toate ca literatura de specialitate detine un registru bogat de date cu privire la studiul relatiilor
dintre performantele productivitatii de lapte la vaci si indicii de reproductie (Mopo3, M. u ap. 2009;
[Ma6anmna, E., 2014; ITepdunos, A. u ap. 2015; Kysueros, B., Pesuna, I. 2017), o opinie unicd cu
privire la acest subiect totusi nu existd, acesta ramanand In continuare in vizorul cercetdtorilor si
specialistilor de profil.

Pornind de la faptul ca circa 70% din efectivul taurinelor pentru productia de lapte se constituie
din animale de import, in special de rasa Holstein de origine diversa (germana, olandeza, franceza), si
avand in vedere conditiile pedoclimatice ale Republicii Moldova, care sunt diferite de la o zona la alta,
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in vederea elaborarii strategiei lucrarilor de selectie si ameliorare cu aceste contingente, ne-am propus
investigarea indicatorilor ce caracterizeaza functionalitatea aparatului de reproductie in corelatie cu
nivelul productivitatii de lapte.

Obiectivul de referinta s-a axat pe studiul principalilor indici de reproductie si al influentei acestora
asupra nivelului productivitatii de lapte si intensitatii de folosire a potentialului genetic al vacilor de
rasa Holstein de diversa origine exploatate in conditiile Republicii Moldova.

MATERIALE SI METODE

Cercetarile s-au efectuat in cadrul proiectului 20.800009.5107.20 ,,Managementul potentialului ge-
netic si al productiilor animalelor de rasa reproduse si exploatate n conditiile pedoclimatice ale Repu-
blicii Moldova”.

Drept obiect de studiu au servit populatiile de vaci de rasa Holstein de origine:

- olandeza (HL ,,0”), exploatata in cadrul activitatii de productie a SRL ,,Doksancom” (s. Tomai,
r. Ciadar-Lunga);

- olandeza (HL ,,0”) si germana (HL ,,G”), din S.A. ,,Aidan” (r. Comrat);

- franceza (HL-Prim ,,F”), din exploatatia zootehnica SRL ,,Total-Gnatiuc” (r. Glodeni).

Pentru realizarea scopului s-au trasat urmatoarele obiective operationale:

- evaluarea principalilor indici de reproductie: repausul mamar (RM), perioada de serviciu (SP), in-
tervalul dintre fatari, (CI), durata lactatiei (DL) si capacitatea reproductiva (CCR) la populatiile de vaci
de rasa Holstein de diversa origine exploatate in conditiile Republicii Moldova, precum si evaluarea
corelatiilor dintre principalii indici ai productivitatii de lapte si SP;

- studiul relatiei intervalului dintre fatari (CI) si duratei lactatiei (DL) cu durata perioadei de serviciu
(SP) in corelatie cu nivelul productivitatii de lapte la efectivul de femele de rasa Holstein de origine
olandeza exploatate in zona de Sud a republicii;

- relatia dintre durata SP si intensitatea de folosire a efectivului de femele de rasa Holstein de origine
olandeza.

Prelucrarea statistica a datelor s-a efectuat computerizat in baza programelor Microsoft Office Excel.
S-a urmarit obtinerea estimatorilor de pozitie si de variatie: media aritmetica — ; deviatia standard a me-
diei — Sx ; coeficientul de variatie — Cv; coeficientul de corelatie — r.

Coeficientul de utilizare a capacitatii reproductive a efectivului de femele a fost calculat dupa Diicuep
@. u ap. (1978).

REZULTATE SI DISCUTII

Repausul mamar este unul dintre momentele principale in tehnologia de exploatare a taurinelor de
lapte. Anume in aceastd perioadd are loc fondarea bunastarii de sdnatate a mamei si a produsului de
conceptie, derularii favorabile a parturitiei, declansarii lactatiei succesive etc.

Teoria si practica releva ca repausul mamar mai mic de 30 de zile aduce pierderi de circa 20% de
lapte per lactatie. Cand durata acestuia constituie 30—40 de zile, pierderile se limiteaza la 10% in lactatia
ce urmeaza (Cymapes, H. u ap. 2015). In continuare prezentim rezultatele studiului privind repausul
mamar la vacile de rasa Holstein de origine diferita (Fig. 1).

Analiza datelor obtinute atestd cresterea repausului mamar comparativ cu durata optimald la
populatiile de vaci incluse in studiu, indiferent de origine. Astfel, la populatia de vaci de rasa Holstein-
Prim, de origine franceza, valoarea indicelui examinat depaseste durata optimala cu 5,6 zile (9,3%), la
vacile Holstein originare din Germania diferenta este mai mare cu 8,3 zile (12,8%). Cel mai mare de-
calaj s-a stabilit la populatia de vaci de rasa Holstein originard din Olanda, valoarea fiziologica optima
fiind depasita cu 9,2 zile (15,3%).

Reproducerea vacilor include doua perioade: gestatia si perioada de la fatare pana la insdmantarea
fecunda, definita perioada de serviciu (SP). Intrucat durata gestatiei la vaci este o valoare relativ con-
stantd egald, in medie de 285+3 zile (Lupan, V. et al. 1997), numarul de vitei obtinuti de la vaci per an si
intreaga perioada de exploatare depind de durata perioadei de serviciu. Aceasta perioada influenteaza in
primul rand productia de lapte a vacilor, ca factor care determina durata lactatiei si perioada de instalare
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Figura 1. Caracteristica indicilor de reproductie la populatiile
de vaci de rasa Holstein de origine diversa

a gestatiei. Odata cu majorarea duratei perioadei de serviciu scade corespunzator rata natalitatii, motiv
pentru care se recomanda ca vacile sa fie insdmantate fecund in primele 2-3 luni dupa fatare, aceasta
fiind conditia principala pentru accelerarea ritmului reproductiei efectivului in gospodarie si pentru spo-
rirea eficientei economice a ramurii (lepxasuna, I. u qp. 2000).

Datele obtinute (Fig. 1) demonstreaza ca valori superioare ale perioadei de serviciu se atesta atat in
raport cu durata maxima admisa, cat si In raport cu originea populatiilor de vaci. Cel mai bun rezultat
s-a stabilit la originarele din Olanda. La populatia de vaci Holstein de origine germana durata SP este
in crestere in raport cu vacile de origine olandeza, cu o diferentd neautentica de 7,1 zile (3,8%). Vacile
Holstein-Prim le depasesc cu o diferenta neautentica de 32,9 zile (17,4%) pe cele de origine olandeza si
cu 5,8 zile (13,1%) pe cele de origine germana.

Pornind de la faptul cé limitele admise pentru durata perioadei de serviciu sunt in functie de nivelul
productiei de lapte la vaci (Ilepdunos, A. u ap. 2015) si se considerd a fi de 45 de zile pentru cele cu
productii mici de lapte, de 60 de zile pentru cele cu productii medii de lapte, de 80 de zile pentru cele cu
productii mari si de cel mult 120 de zile pentru vacile cu productii record de lapte, rezultatele inregistrate
in cazul studiului nostru arata cé durata perioadei de serviciu depaseste de circa 1,9 ori valoarea maxima
admisa pentru vacile cu productii foarte mari de lapte. Astfel, este evident ca vacile sunt insamantate cu
multa intarziere dupa fatare.

In cercetarile sale privind vacile de lapte, H. Cyzapes et al. (2012) afirmi ci cele mai bune rezultate
ale utilizarii potentialului productiv se obtin cand durata lactatiei este cuprinsa intre 270 si 305 zile. La
insdmantarea ntarziata a vacilor dupa fatare, dupa cum rezultd din situatia investigatd de noi, are loc
majorarea duratei lactatiei. Indiferent de origine, durata lactatiei depaseste cu mult limitele mentionate.
In pofida faptului ca si la populatia de vaci de rasa Holstein de origine olandeza durata lactatiei este mai
mare cu 65 de zile (21,5%) comparativ cu durata fiziologica optimala (305 zile), acesta s-a dovedit a fi
cel mai bun rezultat comparativ cu celelalte doud populatii. La vacile Holstein-Prim, de origine france-
74, se atesta durata cea mai mare a lactatiei, depasind cu 131,4 zile (43,1%) limita optima admisa si cu
66,4 zile (17,9%) (td=2,7; P<0,01) durata respectiva la originarele din Olanda. Fatd de populatia de ori-
gine germana diferenta la acest capitol constituie 35 de zile (8,7%) in favoarea celor din urma. Conform
rezultatelor stabilite la populatia de vaci Holstein de origine germanad, durata lactatiei este mai mare cu
96,4 zile (31,6%) comparativ cu limita maxima admisa, 1n acelasi timp depéseste, in aceastd privinta,
cu o diferentd autentica, populatia Holstein de origine olandeza cu 31,4 zile (8,5%) (td=3,8; P<0,001).

Analiza rezultatelor cu privire la valoarea intervalului dintre fatari (Fig. 1) demonstreaza ca, indi-
ferent de originea animalelor, aceasta depaseste semnificativ valoarea maxima admisa de 365 zile, dar
diferentiat, formand urmatorul sir: Holstein olandez (+75,7 zile) < Holstein german (+99,9 zile) < Ho-
stein-Prim, francez (+136,4 zile). Asadar, la vacile de origine olandeza durata intervalului dintre fatari
depaseste cu 20,6% valoarea maxima admisa, fiind cu 24,9 zile mai mica (5,7%) comparativ cu rezulta-
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tul stabilit la populatia de vaci de origine germana si cu 60,7 zile (13,8%) (td=2,2; P<0,05) fata de vacile
de origine franceza. La efectivul originar din Germania durata intervalului dintre fatari este mai mare cu
27,4% comparativ cu valoarea fiziologica optima. Cele mai proaste rezultate s-au inregistrat la populatia
de vaci Holstein-Prim, de origine franceza, la care diferenta este mai mare cu 136,4 zile (37,4%) fata de
valoarea optima si cu 36,5 zile (8,3%) fatd de vacile Holstein de origine germana.

Mai jos prezentdm dinamica coeficientului de utilizare a capacitatii reproductive a vacilor, inregistrat
la populatiile de vaci incluse in studiu (Fig. 2).
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Figura 2. Coeficientul de utilizare a capacitatii reproductive la populatiile de vaci de rasa Holstein de
origine diferita

Cele mai relevante rezultate cu privire la coeficientul de utilizare a capacitatii reproductive a vacilor
s-au Inregistrat la originarele din Olanda, care le-au depasit pe cele germane cu o diferenta autentica
(td=3,6; P<0,05) si pe cele de origine franceza cu o diferentd neautentica.

Avand in vedere cele relatate putem concluziona ca functionalitatea aparatului reproductiv este
influentata atat de genotip, cat si de factorii externi. Se cunoaste cd manifestarea fenotipului reprezinta
interactiunea dintre genotip si ambient, exteriorizatd prin productivitatea de lapte, dar numai in baza
acestor date suntem departe de a determina care este cota de influentd a genotipului si in ce masura par-
ticipa factorii externi (tehnologici si ambientali) asupra capacitatii de adaptare a animalelor de import la
conditiile pedoclimatice ale Republicii Moldova.

Cunoasterea gradului si directiei legaturilor dintre indicii de reproductie si performantele
productivitatii de lapte la populatiile de vaci luate in studiu prezinta interes in vederea selectarii indivizi-
lor ce au ambele caractere cu valori inalte. In continuare prezentim rezultatele corelatiilor dintre durata
SP si principalii indici ai productivitatii de lapte la vacile de rasa Holstein de origine diversa (Fig. 3).
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Nota. LLT — lapte per lactatie totala; GGLT — grasimea globala per lactatie totala; LLN — lapte per lactatie normala; GLN —
grasimea medie per lactatie normala; GGLN — grasimea globala pe lactatia normala

Figura 3. Directia si amploarea corelatiei dintre perioada de serviciu si principalii indici ai
productivitatii de lapte la populatiile de vaci de rasa Holstein de origine diversa
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La populatia de vaci de origine germana se observa o corelatie puternica intre perioada de serviciu,
cantitatea de lapte si grasimea globala per lactatie totala. Si la vacile Holstein-Prim de origine france-
74 se atestd aceasta corelatie pozitiva puternica, pe cand la vacile de origine olandeza coeficientul de
corelatie se Incadreaza in diapazonul valorilor rezonabile.

Privitor la relatia dintre perioada de serviciu si indicii productivitatii de lapte per lactatie normala
au fost stabilite legaturi pozitive rezonabile referitoare la cantitatea de lapte si grasimea globald si o
corelatie slaba in raport cu procentul de grasime la vacile Holstein de origine olandeza. La celelalte doua
populatii au fost evidentiate, preponderent, corelatii negative foarte slabe.

Pentru dezviluirea mai profunda a particularitatilor relatiei dintre durata perioadei de serviciu si pro-
ductivitatea de lapte am experimentat cu un efectiv de 287 de vaci din rasa Holstein de origine olandeza,
exploatate in conditii tehnologice identice in cadrul SRL ,,Doksancom” si repartizate in sase clase con-
form nivelului productivitatii de lapte. Analiza influentei duratei perioadei de serviciu asupra abilitatilor
reproductive ale efectivului de femele in raport cu nivelul productivitatii de lapte se prezintd in tabelul 1.

Tabelul 1. Relatia perioadei de serviciu cu unii indici de reproductie in functie de nivelul
productivitatii de lapte a vacilor din rasa Holstein de origine olandeza

Lapte (305zile), Vaci, Perioada de Intervalul dintre Durata lactatiei,
kg cap/% serviciu, zile fatari, zile zile

+S +8S +8S +S
7617,3+£38,14 44/15,3 156,8+12,19" 441,6+13,21" 363,4+10,13™
8463,6+23,32 79/27,5 169,4+10,55" 456,849,15" 390,5+11,72
9478,1+33,34 59/20,6 174,6+9,69* 459,4+9,42 397,2+11,91
10465,2+51,28 47/16,4 183,3+11,91 467,3+12,07 407,5+9,91
11483,6+£76,33 36/12,5 192,4+13,03 475,5+15,41 408,5+14,31
13159,7+341,09 22/7,1 219,6+19,98 501,3+18,73 432,8+18,26

Nota. "P<0,05; *"P<0,01.

Durata SP este in ascensiune pe fondul majorarii productivitatii de lapte. Astfel, 15,3% din
efectiv, cu un randament de lapte in limitele a 7000-8000 kg lapte per lactatie, durata perioadei de
serviciu a constituit 156,8 zile. La extremitatea opusa s-au plasat 7,7% din efectiv, cu randamentul
de cel putin 12001 kg lapte, depasind cu o diferenta statistic autentica de 40,1% (td=2,7; P<0,01)
valoarea SP inregistrata la vacile din prima varianta, cu 29,6% (td=2,2; P<0,05) pe cea inregistrata
la vacile din varianta a doua si cu 25,8% (td=2,03; P<0,05) pe cea constatata la vacile din varianta
a treia. In continuare se mentine aceeasi tendinta de crestere a SP in functie de productivitatea de
lapte, diferentele fiind statistic neautentice. In privinta duratei intervalului dintre fatari s-au stabilit
diferente statistic autentice de 13,5% (td=2,6; P<0,01) si de 9,7% (td=2,1; P<0,05) intre vacile cu
duratd maxima a SP si cele din prima si a doua varianta, respectiv. Vectorul duratei lactatiei este in
crestere, concomitent cu majorarea duratei SP, diferentele fiind statistic neautentice, cu exceptia
vacilor din prima variantd, la care durata lactatiei este mai mica cu o diferenta statistic autentica
de 19,1% (td=3,3; P<0,01) comparativ cu vacile din ultima varianta de productivitate, care au
cel mai mare SP. Cercetdtorii }0.T. @apuntok, 1. A. A6suikaceiMoB (2016) mentioneaza cd, desi
cresterea duratei lactatiei se asociazd cu obtinerea unei cantitdti mai mari de lapte, calculata per
ziud lactatie, de la aceste vaci se obtine o cantitate de lapte mai micd comparativ cu vacile ce au
durata normald a lactatiei. Durata prea mare a lactatiei aduce cu sine 15% pierderi de lapte.

Analiza rezultatelor obtinute cu privire la relatia dintre durata SP si productia medie zilnica de
lapte per lactatie (Tab. 2) demonstreaza cd, in toate subclasele, concomitent cu majorarea primei
variabile, a doua este in descrestere. La vacile cu un randament de lapte in limita a 7000-8000 kg,
concomitent cu majorarea duratei SP de la mai putin de 100 de zile la 121-160 zile, randamentul
mediu zilnic de lapte a scazut cu 8,2%. La vacile cu productivitatea de lapte n limita a 8001-9000
kg, in acelasi diapazon al SP, randamentul mediu zilnic de lapte a scazut cu 7,3%.
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Tabelul 2. Intensitatea de folosire a vacilor corespunzator duratei perioadei de serviciu

Clasele pro- . Durata perioadei de serviciu, zile
ductivitatea Ul.ntat?
lapte, (k) masurai <100 101-120 | 121-160 | 161-180 | 181-200 >201
pte, (kg
kg/diurn | 24,3+0,64 | 23,4+0,39 | 22,3+0,96 - - -
7000 - 8000 % 100 96,3 91,8 - - -
2001 - 9000 kg/diurn | 27,7+0,86 | 26,5+1,02 | 25,6+1,13 | 24,5+0,92 | 23,6£1,05 | 22,9+1,27
% 100 95,7 92,7 88,40 85,2 82,6
9001 - 10000 kg/diurn | 31,2+0,85 | 30,4+0,67 | 29,6+1,09 | 29,4+0,56 | 28,3+0,79 | 27,3+01,17
% 100 97,4 94,9 94,2 90,7 87,5
10001 - 11000 kg/diurn | 34,4+0,41 | 32,8+0,55 | 31,6+0,44 | 30,0+0,74 | 29,1+0,85 | 27,8+1,35
% 100 95,3 91,7 92,6 87,2 80,8
kg/diurn - 37,3+1,08 | 36,2+0,88 | 33,8+0,42 | 33,0+0,97 | 31,4+1,14
11001-12000 % - 100 97,1 90,6 88,5 84,2
>12001 kg/diurn - - 41,2+ 39,6+0,61 | 39,4+0,68 | 34,9+ 2,64
% - - 100 96,1 95,6 84,7

Odata cu majorarea in continuare a perioadei de serviciu la peste 200 de zile, mulsul mediu zilnic
scade cu 17,4%, comparativ cu durata SP de pana la 100 de zile. In urmatoarea clasa (9001-10000 kg),
la durata SP de cel putin 200 de zile mulsul mediu zilnic a scazut cu 12,5% comparativ cu situatia in
care SP este de pana la 100 de zile. La vacile cu nivelul productivitatii de lapte 10001-11000 kg lapte,
randamentul zilnic de lapte la durata maxima a SP a scazut cu 19,2%. In clasele urmitoare de producti-
vitate (11001-12000 kg) se atestd o diminuare a mulsului mediu zilnic cu 15,8% si cu 15,3% in ultima
clasd de productivitate (> 12001), comparativ cu indicii stabiliti in aceste variante cand durata SP a fost
in limita a 101-120 si 121-160 zile. Aceasta analiza, Tn mod convingator, demonstreaza ca, in conditii
similare de intretinere, alimentatie si exploatare a vacilor, durata SP afecteaza diferit productia de lapte
la vaci. Daca productia zilnica medie de lapte a vacilor per lactatie in conditiile unei perioade de serviciu
de pana la 100 de zile este considerata 100%, la majorarea acesteia pana la cel putin 201 zile productia
medie zilnicd de lapte a scazut cu pana la de 19,2%. Datele obtinute de noi sunt in concordanta cu cele
existente in literatura de specialitate (AObuikaceiMoB, JI. u ap., 2014). Pierderile de lapte cauzate de
majorarea indicelui SP datoritd insamantarii fecunde tardive la vaci prejudiciaza semnificativ ferma
deoarece costurile de intretinere si nutritie a vacilor cu un nivel redus de reproductie sunt aceleasi ca si
pentru vacile cu indici optimi de reproductie.

CONCLUZII

Principalii indici care exprima functionalitatea aparatului reproductiv (perioada de serviciu, intervalul dintre
fatari, durata lactatiei, coeficientul capacitatii reproductive) la populatiile de vaci de rasa Holstein, indiferent de
originea animalelor, de conditiile pedoclimatice, conditiile de Intretinere si exploatare, au valori net superioare
valorilor fiziologice admise chiar si pentru vacile cu productii foarte mari de lapte. Cele mai relevante rezultate
s-au conturat la vacile originare din Olanda, depasindu-le pe cele de origine franceza cu unele diferente statistic
autentice. Dupa rezultatele inregistrate, vacile de origine germana ocupa o pozitie intermediara.

Productivitatea de lapte si grasimea globala, per lactatie totald, coreleaza pozitiv cu perioada de ser-
viciu cu o amploare de la slab la foarte puternic; per lactatie normala, au fost stabilite corelatii pozitive
rezonabile in ceea ce priveste cantitatea de lapte si grasimea globala si o corelatie mai slaba in ceea ce
priveste procentul de grasime la vacile Holstein de origine olandeza. La celelalte doud populatii (de
origine germana si de origine franceza) prevaleaza corelatiile negative foarte slabe.

Perioada de serviciu este unul dintre indicii esentiali de care depinde eficienta starii de reproductie
si care influenteaza direct asupra altor indicatori — durata intervalului dintre fatari si a duratei lactatiei.

Majorarea perioadei de serviciu contribuie la sporirea randamentului de lapte per lactatie normala, dar aceas-
ta nu este rational din cauza ca se diminueaza cantitatea de lapte medie per cap/zi cu circa 8,1-19,2%, in functie
de nivelul productivitatii, ceea ce influenteaza negativ intensitatea de realizare a potentialului genetic al vacilor.

Pentru a optimiza intensitatea de utilizare, in conditiile Republicii Moldova, a potentialului genetic
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al rasei Holstein de origine olandeza, consideram rational ca vacile cu productivitatea de lapte de la
8000-11000 kg lapte per lactatie normala sa fie insamantate fecund in primele 3 luni dupa fatare, iar
cele cu nivelul productivitatii de lapte mai mare de 11000 kg — cel tarziu la 120 zile dupa fatare. In ceea
ce priveste termenul Tnsamantarii fecunde post-partum la vacile cu productii record, aceasta raimane in
continuare o problema de studiu pentru cercetatori.
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LEAD AND CADMIUM TRANSITION
IN SOIL - PLANT — HONEY SYSTEM

Olena RAZANOVA, Oksana SKOROMNA
Abstract. The quality of honey selected from apiaries located in the Vinnytsia region of the central part of
Ukraine was assessed by the concentration of lead and cadmium. The study was conducted in different ecological
zones. To determine the parameters of the transition of cadmium and lead into honey, samples of soil, plant genera-
tive organs and honey were taken. It was found that the content of heavy metals in honey depended on the floristic
composition and flowering period of honey plants from which bees collected nectar, the location of honeybees and
the concentration of heavy metals in the soil. The content of lead and cadmium was much lower than the maximum
permissible concentrations. In spring honey plants, there is less accumulation of lead than in summer plants. The
level of lead transfer from soil to honey plants was 2.2-2.6%, and from plants to honey — 3.7-7.4%. The transition
of cadmium from soil to plants — 60-84.6%, and from plants to honey — from 2.6 to 8.8% is revealed. The content
of lead and cadmium in honey reduced to a straight line distance from the source of increased environmental load.
The level of concentration of lead and cadmium in the studied samples of honey does not exceed the permissible
safety standards.
Key words: Bee plants; Soil; Lead; Cadmium; Translocation; Honey.

INTRODUCTION

The modern beekeeping is an important sector of agriculture. Ukraine is among the five countries
that are the largest producers and exporters of honey (Skoromna, O., Razanova, O. 2019).

The honeybees have become an important element in maintaining multilateral relations in the animal
and plant world and increases the value of bees as a living indicator of the environment (Kyrianova, L.,
Ulanova, T. 2001).

Today, the priority of quality in evaluating food products is their environmental friendliness (Razanova, O.
2018; Razanov, S. et al. 2019; Podolian, J. 2017; Xun, E. et al. 2018). In many countries around the world,
an increasing attention is paid to the production of environmentally friendly products, including bee products.

It is possible to achieve high indicators in the production of beekeeping only because of peculiarities
of the biology and ecology of bees. The environmental pollution implies the possibility of its impact on
bees and beekeeping products, which leads to the need to study their toxic elements. It is known that en-
vironmental pollution with heavy metals leads to pose a serious threat to ecosystems and human health.
Particularly dangerous are heavy metals that exhibit high toxicity in small quantities, including lead and
cadmium. These substances, which are part of the emissions of industrial enterprises and road transport,
fall into the nest of bees when they collect nectar. The entry of various types of anthropogenic pollution
into the atmospheric air creates a high probability of toxic elements entering bee products during the ac-
tive period of bee life (Paraniak, R. et al. 2007; Mudrak, O. et al. 2018; Razanov, S. et al. 2018). The bees
are part of biogeocenosis, so they are influenced by a set of environmental factors. One of the factors
of anthropogenic contamination of bee products is the heavy metals input from the environment. The
plants growing in heavy-metal-rich soils can accumulate metals into their nectar (Xun, E. et al. 2018).

When producing organic beekeeping products, it is extremely important to place apiaries correctly.
Quite often, apiaries are located near highways, despite the active contamination of vegetation with hea-
vy metals that enter the bee products through the trophic chain. The requirements for organic beekeeping
include not only compliance with environmental standards of product purity, but also issues of regula-
tory assessment and environmental protection according to established standards. The honeybees and
the quality of their products are bioindicators of the ecological state of the environment and the results
of the analysis can provide a wide range of ecological characteristics of its state (Burmystrova, L. et al.
2008; Kyrianova, L., Ulanova, T. 2001).

The beekeeping holds a special place among food products as well as medicines. Particularly valu-
able is that beekeeping products are natural means of combating diseases that have virtually no side,
adverse effects on human health (Kutsak, R. 2015). Therefore, the bee products should not contain
harmful impurities.
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The quality of bee products depends on many conditions, including the environmental status of the
environment. The contamination of fodder by heavy metals leads to the accumulation of these substan-
ces in bee products. The migration of harmful substances occurs along with the chain soil — plant — bee
products — man (Herrero-Latorre, C. et al. 2017; Butt, A. et al. 2018; Xun, E. et al. 2018). The heavy
metals enter the soil with precipitation, mineral fertilizers and toxic chemicals, with emissions from
industrial enterprises, exhaust gases of road transport, waste from livestock farms (Bahlei, O. 2013).

With long-term cadmium and lead intake and their slow removal from the soil, the concentration
of these heavy metals can be very high over time. From the soil, plants are nourished with the help of
minerals, which contain heavy metals. On the surface of the plants, they can accumulate from the air,
settling on leaves and flowers. Bees collect nectar from such plants and thus increase the concentration
of heavy metals in honey (Bahlei, O. 2013). As a result of increasing the intensity of heavy metals accu-
mulation in the trophic chains, the risk of their entry into the organism of the bee and, consequently, to
their products is increased.

The content of heavy metals in the vegetative organs of plants differs depending on the region and
place of cultivation, the time of year, and in beekeeping products — the floristic composition of mellife-
rous vegetation, the age of the honeycomb (Brovarskyi, V. et al. 2016; Kovalchuk, I., Fedoruk, R. 2013).

The purpose of this study was to conduct apoindication of different regions of Vinnytsia region cen-
tral Ukraine by assessing the quality of honey for lead and cadmium content.

MATERIALS AND METHODS

The objects of study were the territories of three apiaries located in the Vinnytsia region and samples
soil, generative organs of plants, honey that were selected from these apiaries. The study was conducted in
the spring-summer period 2019 year with the placement of apiaries in the agro-ecological conditions of
Vinnytsia region central Ukraine with the different anthropogenic load on the environment. The research
was conducted in different ecological zones of Vinnytsia region. The control was ecologically clean territo-
ry, in which moderate traffic was observed and there were no industrial enterprises. The researchers investi-
gated the ecologically polluted areas of the apiary, which were located at a distance of 1 km (2-experimen-
tal) and 40 km (3-experimental) from the industrial center, as a zone of intensive technogenic pollution.

The environmental conditions and honey conditions in them are different. The apiary of the 2-experimen-
tal group is located in the botanical garden of Vinnytsia National Agrarian University near a high-traffic road.
Honey collection in this apiary is weak, in spring, there is an increased release of nectar by plants. The main
honey plants are willows of different species, medicinal dandelion, creeping clover, acacia and linden.

Apiary company»Agroetalon» i the village of Vasylivka, Tyvriv district (3-experimental) is on the
edge of the array of garden plots. There are no industrial facilities in the apiary. The motorway is nearby.
The most important honey plants are various garden trees, clover creeping, dandelion, sunflower. Private
apiary (1-control) is located on the edge of Vasylivka village. There is no industrial production near the
apiary, there is no traffic. The main collection of honey will arrive in May-June. The most important way
to get honey from honey plants is white acacia, lime, sunflower. The area where this apiary is located has
the largest honey harvest compared to the other two experimental apiaries.

Honey sampling was carried out according to the requirements of DSTU 4497: 2005. Sampling of ho-
ney was carried out during honey collection (May-October). A spot sample was taken from each container
of honey by immersing a tubular sampler with a diameter of 10-12 mm along the vertical axis along the
entire length of the working volume. The combined sample was grouped from spot samples, mixed well
and then isolated an average sample weighing at least 500 g. The latter was divided into two parts weighing
at least 200 g, placed in two clean dry glass jars, tightly closed and sealed. One jar was transferred to the
laboratory for analysis, the other - stored until the end of acceptance in case of re-analysis. Average honey
samples were taken in proportion to the amount of pumped honey from light shop honeycombs. Sampling
of honey was performed in three repetitions. The content of lead and cadmium in the experimental samples
was evaluated by atomic absorption spectrophotometry on the atomic absorption spectrophotometer.

A sampling of soil was carried out by the method of the average sample to the depth of the root layer
of soil (up to 25 cm) (Marchuk, 1., Savchuk, A. 2008). Plant samples of generative organs were taken
from an average sample in the flowering phase (Brovarskyi, V. et al. 2017).
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RESULTS AND DISCUSSION

Since for many consumers an important criterion for choosing products is quality and safety, the
state standards for any raw materials in the production of food and finished products specify criteria
for compliance with various parameters. Bee honey is distinguished by its organoleptic and physico-
chemical qualities. Council Directive 2001/110/EC as regards honey lays down the basic provisions for
the requirements to be met by honey within the EU internal market. As for the requirements for honey
quality indicators, the research of Estonian honey shows that all analyzed honeys comply with European
legislation in all respects (Kirs, E. et al. 2011).

An assessment of the area’s honey resources indicates that several plant species can be identified that
play the most important role in honey harvesting in apiaries. These are different types of willow trees, me-
dicinal dandelion, fruit and berry honey plants of the garden, clover. These types of plants are characterized
by abundant and stable nectar release, widespread distribution and, most importantly, occupy large areas.

In the course of research, it was found that the content of heavy metals (lead and cadmium) in the
soils of the studied apiaries varied. The most contaminated with lead was the apiary soil of Vinnytsia
National Agrarian University (2-experimental) — 2,032 mg/kg, compared to a similar sample of private
apiary (1-control) at 0,823 mg/kg'less, agricultural apiaries (3- experimental) by 0.712 mg/kgless. This
is natural since the apiary of the 2-pilot group is near the highway and the industrial centre. Accordingly,
the lowest level of lead in the soil (1,209 mg/kg) was found in a private apiary (2-experimental group),
located at a considerable distance from large motorways and the industrial centre. The lead content of
the soil in all three samples was significantly lower than the maximum permissible concentration (0.6
mg/kg) (Table 1).

Table 1. Lead concentration in soil and melliferous vegetation, mg/kg

Investigated material Group
1-control 2-experimental 3-experimental
Soil 1.209 2.032 1.320
The maximum permissible concentration 6.0
Spring honey plants 0.021 +£0.0013 0.041 +0.0018 0.027 £ 0.0089
Summer honey plants 0.032 £ 0.0025 0.064 £ 0.0077 0.042 + 0.0056
Plants (average) 0.027 £ 0.0021 0.053 £0.0054 0.035+0.0072
Transition level from soil into plants, % 2.2 2.6 2.5

Lead contamination of soil directly affected its concentration in plants. Accordingly, the maximum
concentration of lead in honey plants was also determined in the apiary located in Vinnytsia.

In spring plants, there is less accumulation of lead than in flowering plants in summer. Thus, the ave-
rage concentration of lead in the spring honey plants of the control group was 0.021 mg/kg, and in the
elderly — 0.032 mg/kg, which is 0.011 mg/kg, or 34.3% less. In the samples of the experimental groups,
the concentration was significantly higher honey plants of the summer flowering period, in particular,
higher in the second group — by 0.023 mg/kg, or by 56.1%, the third — by 0.015 mg/kg, or 55.5%. Lead
content in plants of the spring flowering period was the lowest in the control group compared to the
second and third experimental groups by 0.02 mg/kg or 1.9 times by 0.06 mg/kg, or 22.2%. A similar
increase in lead concentrations in plants of the summer flowering period was observed in the apiaries
of the study groups, namely, 0.032 mg/kg, or 2 times in the second group and 0.01 mg/kg, or 1.2 times.

The honey plants on average in the apiary of the second experimental group contained more than
0.053 mg/kg of lead, which is higher than the apiary of the first group by 0.026 mg/kg, or 1.9 times and
the apiaries of the farm (3 experimental group) by 0.016 mg/kg, or 1.4 times.

The lead is not a biogenic metal and is not used by plants for nutrition. The table shows that the level
of lead transfer from soil to plants is negligible — 2.2-2.6%. The level of lead transfer from soil to melli-
ferous plants was highest in the apiary near the highway and industrial center (2.6). In the apiaries of the
Tyvriv district this indicator was lower than the highest by 0.1 and 0.4%.

Lead enters the leaves, flowers and nectar of plants through the air. It should be noted that the most
wild honey plants are evenly distributed within the bee flight radius, planting tree gardens in the imme-
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diate vicinity of the roads. Dandelion also grows on the roadside. This can be explained by the increased
lead content in the flowers of spring honey plants in the apiaries of the study groups.

Analyzing the concentration of lead in the honey obtained from the apiaries studied, we can conclude
that its level of concentration did not exceed the established standards. Of the six honey samples exami-
ned, only one did not contain lead. It was honey from spring plants from a private apiary of the control
group, where the contamination of soil and melliferous plants was less than on the other two apiaries.
The level of contamination of honey samples from the apiaries of the second and third lead groups was
insignificant (Table 2).

Table 2. The lead concentration in honey and parameters of its transition in the soil — honey plants
chain —honey, mg/kg

. . Group
Investigated material 1-control 2-experimental 3-experimental
Honey (pumping 15.06) Not found 0.0034 0.0018
Honey (pumping 15.08) 0.0012 0.0045 0.0021
Honey, on average 0.0012 0.0039 0.0019
MPC in honey 1.0
Plants, on average 0.032+0,0021 0.053 +£0.0054 0.035+0.0072
Transition level from soil to plants, % 22 2.6 2.5
Transition level from plants to honey, % 3.7 74 5.6

The lead concentration in summer honey from the apiary near the highway was 32.4% higher than
in the spring, and from the apiary of the farm of the third experimental group — by 16.7%. However, in
both groups these values are well below the maximum allowable concentration for lead (1.0 mg/kg).

The level of transition of the studied metal from honey plants to honey was 7.4, which is significantly
higher than from soil to plants — by 4.8, according to the data in the second group. In the third group, this
level of transition to honey was 5.6, which is 3.1 more than in plants. In the first control group, the level
of lead transfer from honey plants flowering in summer to honey was the lowest, up to 3.7%.

Thus, the content of lead in honey is significantly influenced by its concentration in soil and honey plants.
But an important factor is the proximity of the apiary to highways and industrial facilities. In the apiary, where
melliferous plants grow far from highways, the lead content in honey will be less. The risk of producing ho-
ney containing lead exists in the apiaries where arrays of melliferous plants are located adjacent to highways.

The content of cadmium in soils in the apiaries studied was on average 0.053 mg/kg, which is several
times lower than the maximum permissible concentration (0.7 mg/kg) (Table 3).

Table 3. Cadmium concentration in soil and melliferous vegetation, mg/kg

. . Group
Investigated material - -
1-control 2-experimental 3-experimental
Soil 0.035 0.039 0.068
The maximum permissible concentration 0.7
Spring honey plants 0.003+0.0001 0.005+0.0001 0.017+0.001
Summer honey plants 0.038+0.0001 0.061+0.0003 0.069+0.002
Plants (average) 0.021+0.0001 0.033+0.0002 0.043+0.015
Transition level from soil into plants, % 60.0 84.6 63.2

Although according to a number of apiary parameters, Agroetalon company is located in an eco-
logically safe area, but the cadmium content in the soil was highest — 0.068 mg/kg. At the same time,
the cadmium content in the soil of the apiary of the control and second experimental groups was low.
The level of cadmium in the soil of the third experimental group was higher than in the control group,
namely, by 0.033 mg/kg, or 1.9 times and by 0.029 mg/kg, or 1.7 times against the private apiary in
Vasylivka (2 experimental).

Cadmium, like lead, is not a biogenic metal and is not used by plants as a nutrient. Therefore, the
most important thing is getting cadmium into honey plants through the air, penetrating the flowers.
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The increased level of cadmium in soils affected its content in plants. In spring in honey plants, the
level of cadmium was the lowest in the apiary samples of the control group (0.003 mg/kg), compared to
the indicators of the second and third apiaries less by 0.002 mg/kg, or 40.0% and 0.014 mg/kg, respec-
tively, or 82, 4%.

In summer in honey plants, the level of cadmium was the lowest in the samples of private apiary in
Vasylivka (0.038 mg/kg), less than the indexes of the training apiaries of the second and third groups by
0.023 and 0.031 mg/kg, or by 37.7 and 11.6% respectively.

There is a difference between the accumulation of cadmium in spring and summer honey plants.
Comparing cadmium concentrations in summer and spring honey plants, the latter was lower.

The active transition of cadmium from soil to plants is revealed. The average level of transition was
60.0—84.6%, which is significantly higher than the same indicator for lead. The level of transition of
cadmium into melliferous plants in the apiaries of the control and the second experimental group was
approximately the same.

Table 4. Concentration of cadmium in honey and parameters of its transition
(soil — honey plants — honey), mg/kg

Investigated material Group
1-control 2-experimental 3-experimental
Honey (pumping 15.06) Not found 0.002 0.003
Honey (pumping 15.08) 0.001 0.0024 0.0045
Honey, on average 0.001 0.0022 0.0038
MPC in honey 0.05
Plants, on average 0.038+0,0013 0.033+0.0024 0.043+0.0151
Transition level from soil to plants, % 60.0 84.6 63.2
Transition level from plants to honey, % 2.6 6.6 8.8

In the study of 6 honey samples, cadmium was not detected in only one of them — from the apiary of
a private apiary in Vasylivka. The content of cadmium in plants influenced its concentration in honey.
However, the level of transition of cadmium from plants to honey was small — 2.6-8.8%. In the private
apiary, the level of transition was the lowest — 2.6% (in honey from summer honey plants), near the mo-
torway — 6.6%, and the level of transition in the apiary of the company Agroetalon — 8.8%. The highest
concentration of cadmium was found in the honey of summer pumping from the apiary of the third
experimental group — 0.0045 mg/kg, which is 9.0% of the maximum allowable concentration. Compa-
red with the data of the second experimental group in the third group, they were higher by 0.0023 mg/
kg, or 2-fold. Cadmium was found the most in the honey spring pumping from the apiary of the village
Vasylivka is 0.003 mg/kg, but this indicator is also much lower than the MPC.

We would like to note that the samples of honey comply with international regulatory standards for
its quality indicators. The obtained results will be used for further formation of the database of honey
quality indicators and assessment of data stability over time.

CONCLUSIONS

Summarizing the results obtained, it can be concluded that the content of lead and cadmium in ho-
ney depends on the composition of honey plants and their flowering period, as well as on the content of
heavy metals in the soil. There is also a difference between the accumulation of heavy metals by spring
and summer melliferous plants, and a correlation is found between its content in honey and flowering
melliferous plants.

The content of cadmium and lead in honey does not exceed the maximum permissible levels regulated by
the requirements of the standard. The content of lead in the experimental samples is in the range from 0.0012
to 0.0045 mg / kg, cadmium - from 0.001 to 0.0045 mg / kg. The average level of transition of cadmium from
soil to plants was 60-84.6, from plant to honey - 2.6-8.8, lead - respectively 2.2-2.6 and 3.7-7.4%.

Honey meets the safety indicators, namely for the content of lead and cadmium. Therefore, the
monitoring data give grounds to assert the ecological suitability of the Vinnytsia region of central
Ukraine for the production of quality beekeeping products.
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EXPLORING THE POTENTIAL OF INVASIVE PLANT
SOSNOWSKY’S HOGWEED FOR DENSIFIED BIOFUELS
PRODUCTION

Kseniia PARAMONOVA, Tatiana IVANOVA, Aakash MALIK
Abstract. The study focuses on the determination of biofuel parameters of invasive Sosnowsky’s hogweed
(Heracleum sosnowskyi) biomass. Utilization of available waste biomass can be one of the most efficient ways
to prevent spreading, so this approach does not promote controlled cultivation of Sosnowsky’s hogweed biomass
for profitable solid biofuels production. Laboratory determination of the main fuel-energy properties showed that
the gross calorific value of studied biomass is 15.1 MJ/kg (as received) and 16.5 MJ/kg (dry basis). Ash content
analysis resulted in 10.7% (dry basis) and 10.8% (as received with 10.1% moisture content of). Choosing the ap-
propriate harvest time may most probably affect solid biofuels quality as well as biomass to biofuels processing
pathway, thus more studies are required to find an optimal and feasible solution.
Key words: Invasive alien plant; Heracleum sosnowskyi; Biomass; Solid biofuels; Renewable energy.

INTRODUCTION

The rising energy consumption, depletion of fossil fuel reserves and associated environmental issues
push the research and development of the renewable energy field. Biomass represents one of the most
promising sources of renewable energy in many countries worldwide. Energy crops, algae and agricul-
tural wastes are broadly applied for the production of modern biofuels. A particular interest for energy
purposes and underutilized potential has a biomass of invasive weeds, which are, moreover, an increa-
sing cause for concern (Cerevkova, A. et al. 2020). The introduction and spread of invasive non-native
species constitute one of the main drivers of global change in ecosystem services and biodiversity (Sala,
O. et al. 2000). There is no single universal solution currently available to stop their spread, reduce the
impact, or prevent future invasions.

According to L. Zihare et al. (2019), a significant amount of biomass is annually generated from vari-
ous measures related to combating the spreading of Sosnowsky’s hogweed. Sosnowsky’s hogweed (He-
racleum sosnowskyi) is herbaceous, perennial, monocarpic, a seed-propagated plant belonging to the
genus Heracleum (family Apiaceae, synonym Umbelliferae) (Tkachenko, K. 1989; Jahodova, S. et al.
2007). Seed productivity, which is considered as high (10,000-20,000 seeds per plant) and germination
percentage consisting of up to 90% in the first year increase the plant’s competitive abilities crucial for
successful dispersal (Mishyna, M. et al. 2015). The most vulnerable areas to invasion include abandoned
grassland, fringes along watercourses, woodlands, roads and railways as well as nature conservation
areas. The studies showed that Sosnowsky’s hogweed was found in Serbia (Stojanovic¢, V. et al. 2017),
Lithuania (Gudzinskas, Z. et al. 2018), Bulgaria (Vladimirov, V. et al. 2019), etc. There is a serious thre-
at to the human population due to photoallergic properties of the plant as a result of the intensely toxic
furanocoumarin’s presence in the plant’s sap. Contact with the plant, followed by sun exposure, may
lead to the development of large blisters and symptoms of burns (Jakubowicz, O. et al. 2012). Furoco-
umarins are plant’s protective agents from fungi, bacteria, and plant growth regulators (Mishyna, M. et
al. 2015). Scientific papers published so far are mainly mapping the spread and environmental impact
of Sosnowsky’s hogweed (e.g., growth rate, frost resistance, impact on soil and biodiversity (Ren¢o, M.
et al. 2019, Cerevkova, A. et al. 2020), human’s health risks (Rzymski, P. et al. 2015). Also, properties
of its essential oils were studied (Jakubska-Busse, A. et al. 2013, Synowiec, A. et al. 2015). According
to P. Musihin et al. (2006) Sosnowsky’s hogweed was found to be a promising material for cardboard
production. Based on the European and Mediterranean Plant Protection Organization (2009), there are
management techniques for the plant eradication. Depending on the size of the plant populations, the
following techniques are usually implemented: black polythene cover, hand pulling of young seedlings,
root cutting, removal of umbels, chemical techniques using the herbicides, mowing, intensive grazing
and ploughing of the soil. However, the advantages and disadvantages of each technique exist.
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MATERIALS AND METHODS

The present study aimed to determine the main solid biofuel parameters of Sosnowsky’s hogweed
biomass, that was performed at the Laboratory of Biofuels at the Faculty of Tropical AgriSciences, Czech
University of Life Sciences Prague. Representative sample of Sosnowsky’s hogweed’s stem was collected
in the beginning of August 2021 in Leningrad Region, Russian Federation. Length of a stem was appro-
ximately 215 cm. The stem of the plant can be characterized as hollow and ridged, 20-40 mm in diameter.
The harvested representative sample was pre-processed by chopping and dried (room temperature 15-25
°C for about 4 weeks). Two types of analytical samples were prepared for analysis: analytical sample as
received and dry matter. The determination of biomass properties was carried out in accordance with the
methodology of the International and European standards for solid biofuels. Following basic biofuel para-
meters were measured (using the particular standard and laboratory equipment mentioned below).

The determination of moisture content. The moisture content of the biomass was determined by
using the oven drying method (BS EN ISO 18134-3:2015) in the oven Memmert (model 100-800), whe-
re the analytical samples were dried out at 105 °C to a constant weight. The weighting was done by use
of a digital laboratory scale KERN (model ABJ 120-4NM) with a precision of 0.1 mg. Moisture content
was calculated by the following equation:

Mc,, =827m) 69
2 -my)

where: MC_, —moisture content as analysed, %; m1 — mass of an empty dish and lid, g; m2 —mass of
a dish and lid with a sample before drying, g; m3 — mass of a dish and lid with a sample after drying, g.

Gross calorific value. The determination of the calorific value of the studied biomass was carried out
by the bomb calorimeter LAGET (model MS—10A) following the standard EN ISO 18125:2017. The
tested samples of biomass were placed into a calorimeter and burned in the high-pressure combustion
bomb (in an oxygen environment). A laboratory-scale KERN with a precision of 0.1 mg was used for
weighting. The gross calorific value was calculated as:

B 5><9—(mign X Qi + M, XQ, )
v.gr (ms)

where: Qv.gr — gross calorific value of a biofuel sample, J.g-1; € — effective heat capacity of calorimeter,
J.°C-1; 0 — corrected temperature rise, °C; mign — mass of an ignition wire, g; Qign — gross calorific value of
an ignition wire (6,000 J.g-1 for nickel-chromium), J.g-1; mcb — mass of a combustion bag/paper, g; Qcb —
gross calorific value of a combustion bag (16, 279 J.g-1 for paper), J.g-1; ms — mass of a biofuel sample, g.

The determination of ash content. Determination of the ash content was performed by burning analy-
tical samples in the muffle furnace LAC (model LH 06/13) at the temperature 550 °C in accordance with
BS EN ISO 18122:2015. The samples’ weighting was realised using a laboratory-scale KERN with a
precision of 0.1 mg. The result was calculated as follows:

A:MMOOX&
(m,-m,) 100 — Mad

where: A —ash content, %; m  —mass of an empty dish, g; m, — mass of dish with a sample, g; m, —mass
of dish with an ash, g; M_,—moisture content of the test portion used for a determination of ash content, w-%.

RESULTS AND DISCUSSIONS

Until the present, the application of Sosnowsky’s hogweed biomass for energy purposes was studied
superficially. For example, according to K. Tkachenko et al. (2018), this plant can be used to produce
bioethanol. In the study of L. Zihare et al. (2018) investigation of pellets production from Sosnowsky’s
hogweed using different binders was performed. Nevertheless, the information related to the topic is
very limited.
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The moisture content of biomass has a significant impact on many properties of solid biofuels as
well as production process. The resulting moisture content of tested Sosnowsky’s hogweed biomass was
10.1%, which is suitable value for further processing, i.e., mechanical compression. The moisture con-
tent determination directly after biomass harvesting is needed for planning of the pre-treatment before
solid biofuels production. In general, according to S. Akhmedov et al. (2019), the moisture content of
biomass feedstock for solid biofuels production should not exceed 20%.

Calorific value of biomass plays a key role in its application for energy purposes. Gross calorific va-
lue of biomass sample as received was 15.1 MJ/kg and for dry matter material - 16.5 MJ/kg. Findings of
L. Zihare et al. (2018) showed higher gross calorific value of Sosnowsky’s hogweed - 19.4 MJ/kg (dry
matter), however, in that case the biomass was collected in October.This variation can be explained by
the different seasons of biomass harvesting and possibly different regions. In comparison, the calorific
value of a potential energy crop Miscanthus x giganteus cultivated in various marginal soils ranges
between 14.1 and 18.8 MJ/kg (Nebeska, D. et al. 2019).

Other important parameter of solid biofuels is ash content. Ash content of dried tested material was
10.7%, and 10.8% for the material as received. L. Zihare et al. (2018) also measured the ash content of
Sosnowsky’s hogweed biomass and found 3.4%. According to the standard BS EN ISO 17225-7:2014,
dry basis ash content up to 10% is stated for the case of graded non-woody briquettes class B.

CONCLUSIONS

The biofuel parameters (related to densified biofuels) of Heracleum sosnowskyi biomass were determi-
ned. The methodology that has been created allows testing of basic biofuel parameters. Further compre-
hensive research work focused on the investigation of Sosnowsky’s hogweed biomass as raw material for
the production of densified solid biofuel is required. Analysis of biomass collected at different development
stages of plant is needed in order to find an optimal harvesting period for the subsequent (quality) solid bi-
ofuels production. Pellets and briquettes as well as torrefied biofuels produced from invasive Sosnowsky’s
hogweed can be an attractive biofuel. The assessment of an optimal solid biofuel production technology
can be based on the measurements of parameters such as mechanical durability as well. This approach to
waste biomass processing can be one of the most efficient ways to prevent the plant’s spreading.
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ENVIRONMENTAL IMPACT ASSESSMENT OF DIFFERENT
TEMPORARY WASTE DISPOSAL SITES IN BANDUNG,
INDONESIA: FURTHER STEP TO SUSTAINABLE WASTE
MANAGEMENT

Denisa MARESOV A, Krystof MARES, Tatiana IVANOVA, Yayan SATYAKTI
Abstract. The population growth, urbanization, and social lifestyle changes lead to the generation of rapidly
growing amounts of municipal solid waste (MSW). Severe environmental issues and health risks associated with
improper municipal solid waste management (MSWM) are important challenges in developing countries like In-
donesia. In Bandung city, municipal solid waste is collected and stored in inappropriate temporary waste disposal
sites (TWDS). The objective of this research is to evaluate environmental impact of various TWDS located in four
districts of Bandung city. Subsequently, the environmental impacts of these TWDS will be compared. A number
of indicators, e.g., the daily volume of incoming waste, waste treatment facilities, sanitation facilities, waste com-
position, and more, will be included in the measurement of the environmental impact. Furthermore, chemical and
toxicological analysis of leachate and soil will be included in the environmental impacts’ measurements. Samples
for laboratory testing will be collected directly on the TWDS and the surroundings. This research follows our pre-
vious work that has been the first step in a detailed waste management picture in Bandung city.
Key words: Waste management; Waste analysis; Toxicological analysis; Environmental impact; Environmen-
tal risk; Pollution.

INTRODUCTION

The improper municipal waste disposal has a complex impact on the environment. Such impacts
include worsened aesthetic value, deterioration of groundwater and water and soil quality, threat to bio-
diversity, spread of pathogens and bacteria. Therefore, improper waste disposal has a negative effect on
human health and the environment (Lestari, P., Trihadinigrum, Y. 2019).

Nowadays, Bandung city produces about 1,600 tons of MSW per day; from this quantity, only 61% is
handled or collected by municipality services (Tarigan, A.K.M. et al. 2016). MSW volume is predicted
to increase 1-5% per year. The increasing MSW volume in Bandung is primarily caused by inhabitants’
lifestyle that is becoming highly consumptive and citizens’ awareness of proper waste disposal, despite
promoted campaigns, is very low (Indartik, I. et al. 2018). In Bandung, MSWM is responsibility of the
municipality or so-called local government (Sudibyo, H. et al. 2017). Waste originating from households
is managed by municipal-owned cleaning service company — Perusahaan Daerah Kebersihan (PDK) at
the citizen association level and then taken to a TWDS managed by PDK or informal agencies (Barnadi,
D.A. 2010). This company ensures MSWM services in the form of collection, street cleansing, disposal,
and transporting waste from TWDS to final disposal sites. PDK cannot cover most of the collection ser-
vices for the residential area, despite the fees; this company faces a lack of finances and labour (Barnadi,
D.A. 2010; Siyaranamual, M.D. 2013). Municipality services consist of trucks that are directly collec-
ting waste, if the infrastructure allows, from households, buildings, and markets on an irregular basis to
more than 200 TWDS. These TWDS are distributed to various locations in the city, often in close pro-
ximity of households, and are not documented on any infrastructure map (Tarigan, A.K.M. et al. 2016;
Dethier, J.J. 2017). Waste collected to TWDS is taken afterward to the final waste disposal site (FWDS).
However, one to two-third of collected MSW does not leave these TWDS. This fact negatively influen-
ces environmental conditions straight in the city, well-being of inhabitants and booster born of bacteria
and viruses, breed of insects and rodent vectors (Siyaranamual, M.D. 2013). On the other hand, some
of the TWDS have established compost sites and use organic material for small-scale biogas stations
that supply TWDS with cooking. Several studies (Choudhury, D., Gupta, S. 2017; Gill, J. et al. 2019)
investigated the impact of FWDS on the environment. On the other hand, there is a lack of information
in the scientific community about the environmental impact of TWDS.

This research aims is to analyse environmental impact assessment of several TWDS in Bandung,
Indonesia. The environmental impact assessment will be set up from main areas as waste composition,



Denisa MARESOV A, Krystof MARES, Tatiana IVANOVA, Yayan SATYAKTI. Environmental impact assessment of different temporary waste disposal sites... (109-112)

110 Stiinta agricola, nr. 2 (2021)

soil samples composition, leachate composition, and others. These indicators will be evaluated and com-
pared to each other to achieve a complex environmental impact assessment of TWDS. This assessment
will broaden comprehension of TWDS issue and will be helpful in further research.

MATERIALS AND METHODS

In this research, the environmental impact assessment of TWDS will be used and will target the
following areas: waste composition and volume, soil composition, leachate composition, construction
appropriateness of disposal site, presence of facilities to waste treatment in disposal sites (i.e., compost
site, biogas station) and presence of untreated waste in the surroundings of TWDS.

Waste composition and volume. Following E. Gidarakos et al. (2006), the determination of a mean
waste composition will be based on a collecting and manual sorting of a number of samples of waste
from incoming vehicles to TWDS. Vehicles loads of waste will be chosen conveniently. The samples
from waste will be sorted manually into waste components. The weight of each fraction will be calcula-
ted by the weights of the components. The mean waste composition will be calculated using the results
of the composition of each of the sorting sample. According to ASTM (2003) standard D5231-92, the
number of sorting samples (n) is a function of the component under consideration and the confidence
level. The equation for # is as follows:

n = (t's/ex)’

where t* is the student t statistic corresponding to the desired level of confidence, s is the estimated
standard deviation, e is the desired level of precision, and x is the estimated mean.

Soil and leachate composition. Following D.M. Vaverkova et al. (2018), the soil samples (ecembe. 300
g) will be collected in the depth of 0-15 cm using a handle steel soil sampler. The samples will be placed in
polyethylene bags and delivered to the laboratory for various chemical testing. The chemical analysis and
toxicity test of leachate from TWDS will be conducted. According to I. Trabelsi et al. (2009), the analysis
will be carried out on raw leachate. Heavy metals and pH will be measured in a laboratory.

Construction appropriateness of disposal site. According to H. Rahardjo et al. (2017), temporary
waste disposal sites have to meet operational standards such as:

Concrete bottom layer to prevent leachate leak

TWDS have to be surrounded by the wall (brick fence)

Ideally, all the waste should be shifted to FWDS the next day, if it is not possible, the waste should
be covered by plastic foil to prevent negative impacts (i.e., odour, rodents, waste spread)

Presence of sanitary facilities for workers

These factors will be observed and statistically evaluated.

Presence of facilities to waste treatment in disposal sites and presence of untreated waste in the
surroundings. There are several issues with the waste treatment in Bandung city. One of them is a waste
volume; this could be partly solved on TWDS, if there is a possibility to use some fraction of waste as a
source for compost or small biogas station. These facilities are not so frequently present at TWDS, thou-
gh they could decrease rapidly environmental impact on surroundings (Barnadi, D.A. 2010; Indartik,
I. et al. 2018). These factors will also be observed and added to the environmental impact assessment.

RESULTS AND DISCUSSION

Several studies investigated single or complex impact of improper waste management at waste disposal
sites from different perspectives (Haile, T. et al. 2012; Taheri, M. et al. 2014; Caicedo-Concha, D. et al.
2016; Yash, D.M. et al. 2018; Lestari, P., Trihadinigrum, Y. 2019). A relatively large number of studies
approached the improper waste disposal issue through the environmental impact assessment, life cycle
assessment, risk assessment or combination of these methods (Taheri, M. et al. 2014; Deshmukh, K., Aher,
S. 2017; Vaverkova, D.M. et al. 2018; Balogun-Adeleye, R. et al. 2019). Our preliminary research was
focused on public perception and approach to MSWM, where we obtained results from stakeholders of
waste management. Our vision is to deepen, clarify, and add value to this topic by follow up research aimed
on hard scientific data and environmental impact assessment as a support attest to involved stakeholders.

In this research, we decided to incorporate the volume of waste produced in Bandung as it is a primary
concern of Southeast Asia countries in the field of waste management in environmental impact assessment.
The volume of produced solid waste in cities frequently exceeds the capacity of the municipality for its ma-
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nagement. Thus, this waste is stored in the TWDS that are often not well-managed (Yang, H. et al. 2018).

As a consequence of improperly managed TWDS resulting in leachate leak, affect soil, and water
quality in its surroundings (Holzle, I. 2019). This phenomenon has direct impact on inhabitants living in
close proximity to the TWDS. The leachate often contains heavy metals, is a great medium for bacteria
and viruses spread and form odours. Since heavy metals and others mentioned above have had negative
impact on human health it is crucial to know their presence in the leachate at TWDS that is often un-
treated and could eventually pollute underground water or surroundings as rice fields and contaminate
basic food source of human (Francisca, F.M., Glatstein, D.A. 2020). The results of toxicological analysis
of leachate, soil and if possible underground water or rice fields in the close proximity is the key factor
and could be important driver of change for stakeholders’ decision making. This result is the next factor
involved in environmental impact assessment.

Following steps of the research have to be built upon a relevant base as waste composition analysis.
Waste composition at different disposal sites in one city does not vary significantly, mainly due to the
same or very similar climate, lifestyle, and environmental conditions (Salem, M. et al. 2020). Despite
this fact, waste composition in Bandung is a crucial result for environmental impact assessment, and the
samples collected through TWDS will be a testament for the above-mentioned analysis.

The last factor involved in environmental impact assessment is the construction standards of TWDS
and present facilities for waste treatment. The construction standards results determine the actual condi-
tion of TWDS and the potential for needed development. According to J. Gill et al. (2019), the construc-
tion standards should meet at least bottom layers, fences, and sanitary premises for workers. The presen-
ce of waste treatment facilities as small biogas stations and composting areas in TWDS are beneficial for
waste volume avoidance (Vaverkova, D.M. et al. 2018). The results of this research will demonstrate the
usage of these facilities and potential places for their implementation in various TWDS.

CONCLUSIONS

The research findings can conduce to the waste management issues in developing countries. The
environmental impact assessment of TWDS in Bandung may contribute to a higher standard of these
facilities in the future as well as to provide information to policymakers about this issue to be taken into
account in further waste management planning in Bandung city. Moreover, this environmental impact
assessment could be used as an example for countries with similar environment, economy, and waste
management conditions. In addition, this assessment will broaden comprehension of TWDS issue in the
scientific community and will be helpful in further research. Since this research has not initiated yet, for
now we are predicting our results. On the other hand, our vision is clear and have a potential to bring
interesting information for not only the community and government of Bandung city has.
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ECONOMIC EFFECIENCY OF INTENSIVE TECHNOLOGY OF
SUNFLOWER CULTIVATION IN THE CONDITIONS OF THE
SOUTHERN STEPPE OF UKRAINE

Oksana YEREMENKO, Olga ONYSCHENKO
Abstract. The article concerns the issues of the state of sunflower seed production in the Southern Steppe of
Ukraine and country as a whole. Studies (2017-2019) were carried out on tillage of this crop together with the
use of a modified plant growth regulator AKM-K1, AKM-K2 with a different treatment scheme, including control
without treatment, seed encrustation, spraying of plants during the growing season. Based on the results of the
experiment and statistical data of Zaporizhzhya region and country as a whole, economic calculations were carried
out, the dynamics of sunflower yield were analysed, taking its maximum and minimum values into account, the
results of the economic efficiency of sunflower cultivation in Zaporizhzhya region were summed up, and recom-
mendations were given to increase profitability level. The issue of increasing sunflower productivity in arid re-
gions, with the introduction of low-cost and at the same time effective ways to increase its yield, is discussed. The
establishment of experimental plots and carrying out research on them was done taking into account the selection
of the best hybrids, a high level of agricultural technology, the use of mineral fertilizers in optimal doses, and also
the system of integrated protection of seeds and plants from pests, diseases and weeds.
Key words: Helianthus annuus; Soil tillage; Plant growth regulators; Crop yield; Economic efficiency.

INTRODUCTION

Ukraine is a leading exporter of the oil industry products in the world market, as it is a powerful
complex focused on sunflower oil production. This industry is very important for the country’s economy
and is one of the most important export industries. But, at the same time, it requires correction of certain
aspects of its improvement and development (JlozoBcekuit, O. M., Cnoboasuiok, C. B., 2013; bypnaxka,
H. L., bantpemyc, O. M. 2016).

The sunflower and rapeseed are the main oilseed crops in Ukraine. The volume of sunflower production
is significantly higher than that of rapeseed one and the gross harvest is 14923.4 thousand tons with a yield
of 2.6 t/ha. The gross harvest of rapeseed in 2019 is 3302.9 thousand tons, with an average yield of 2.6 t/ha
(Crarucruuna indopmartis. Odimiiianii caifT [lepkaBHOTO KOMITETy cTaTUCTUKHA Ykpainu. 2019).

Despite a rather significant increase in sunflower plantings (by almost 2 times over the last 10 years)
and high level of profitability, during this period there is a decrease in crop yields (Cennenpkuii, B. M.
2017). The level of profitability is growing due to the increase in prices; however, the cost of production
increases every year due to the increase in the cost of seeds, mineral fertilizers, means of plant protection
against pests and diseases, etc.

Due to the increase in the sowing area of sunflower, the profitability of other agricultural crops de-
creases, especially when it is cultivated in short crop rotations, where sunflower is sown in the fields for
several years in a row. It also leads to a significant decrease in soil fertility and an increase in the field
infestation with broomrape seeds. Such problems are relevant for Zaporizhzhya, Kherson, Mykolaiv and
other regions of Ukraine.

A topical and urgent issue is to increase crop productivity using low-cost, but effective methods, one
of which is the use of plant growth regulators for incrustation of seeds and spraying of crops during the
growing season (I'oposa, A. L., Opnos, /1. C. 1995; Ilonomapenxo, C. I1. 2003; Ipucspkuarok, M. I1. 2015).

The scientists such as V. Kalytka, O. Eremnko, S. Kalenska, A. Tymofiichuk, I. Klymenko and others
have made a significant contribution to the use of plant growth regulators in sunflower cultivation tech-
nology, as well as other agricultural crops (E€pemenxo, O. A., Kaimtka, B. B. 20164, 6; €pemenxo, O. A.,
Kamutka, B. B., Kanenceka, C. M. 2017a, 6; Tumodiitayk, O. b. 2012; Knumenxko, L. 1. 2015).

The introduction of innovative (intensive) technologies in sunflower growing from an economic
and energy point of view is of great scientific and practical importance, as it provides an opportunity to
optimize and reduce the cost per unit of the product obtained. With the help of such calculations, it is
possible to determine the maximum level of yield per unit of sown area (Mumubopa, B. 1. 1994).
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It is important to calculate these indicators for each farm separately, taking into account the growing
conditions, the level of agricultural technology and other indicators for the selection of the best cultivars
and hybrids into account, as well as the use of organic and mineral fertilizers; and selection of integrated
plant protection system against diseases, pests, weeds, etc. (bypka, A. B. 2008).

The aim of our research was to calculate the economic efficiency of the use of AKM-K1 and AKM-
K2 growth regulators in sunflower plantations against the background of different soil tillage in the
South of Ukraine.

MATERIALS AND METHODS

The research is based on the scientific publications of the main domestic and foreign scientists on the
development of the economic and energy efficiency of agricultural production. In order to process the data,
we used legislative and regulatory materials of the control and inspection services of the Ministry of Agra-
rian Policy of Ukraine, the National Academy of Agrarian Sciences of Ukraine, the State Statistics Service
of Ukraine, the Main Department of Statistics in Zaporizhzhya region, materials of scientific publications,
reports of agricultural enterprises of Zaporizhzhya region, Internet, the own research by the authors.

The observations and data of plant growth and development, the formation of sunflower yield struc-
ture was carried out in accordance with the “Methodology of field experiments for the study of agro-
technical methods of sunflower cultivation” (ITonsikos, A. 1. u ap. 2005). In the process carrying out
the research, generally accepted scientifically and special research methods were used (Poxxkos, A. O.,
Kanenceka, C. M., Ta in. 2016; Poxkos, A. O., [1y3ik, B. K., Kanenceka, C. M. Ta i1. 2016).

The mathematical processing of the obtained results was carried out using the Agrostat software
(Ymkapenko, B. O. ta in. 2008).

RESULTS AND DISCUSSIONS

Since the sunflower is the main crop for exporting, the production of vegetable oil and animal feed
in Ukraine, its cultivation provides a high income. Thus, sunflower cultivation with the introduction of
innovative technologies into production contributes to an increase in the economic efficiency of culti-
vation of this crop and sustainable development of the agro-industrial complex. If we compare the pro-
duction of sunflower and rapeseed in Ukraine, the former is almost six times higher by the gross harvest
values (Fig. 1), which confirms the demand for its export.
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Figure 1. Sunflower and rapeseed production in Ukraine (2017-2019), thousand tons
Source: based on data from the State Statistics Service of Ukraine

In recent years, there has been a trend towards an increase in sunflower yield in the country (Fig. 2).
This can be explained by the fact that in Ukraine, during its cultivation, foreign hybrids, which are more
resistant to drought, diseases, pests, broomrape and other negative biotic and abiotic factors, began to be
introduced into production. Also, the growing technology has improved in general: modern equipment,
high-quality means of plant protection, elite sowing material and other aspects had a complex influence
on the increase in yield and its quality.
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Figure 2. Sunflower yield dynamics in Ukraine in 2016-2019 (taking into account the indicators of

maximum and minimum values into account), t/ha
Source: based on data from the State Statistics Service of Ukraine

However, in Zaporizhzhya and Donetsk regions, there has been a decrease in the yield of this crop
over the past few years, since during this period there was insufficient rainfall, and the air temperature
exceeded +37 °C. Consequently, the producers noted a weak filling of seeds and a high percentage of
empty grain, which led to a decrease in productivity in these areas (Table 1).

Table 1. Dynamics of sunflower yield in Ukraine, t/ha

Region 1990, t/ha 2018, t/ha Percentage, %
Vinnytsya 1.95 3.11 59
Volyn 0.90 2.94 227
Dnipropetrovsk 1.59 2.16 36
Donetsk 1.93 1.71 -11
Zhytomyr 1.61 2.09 30
Zakarpattya 1.45 1.97 36
Zaporizhzhya 1.49 1.27 -15
Ivano-Frankivsk 0.54 2.32 330
Kyiv 1.16 2.97 156
Kyrovograd 1.70 2.48 46
Lugansk 1.55 2.00 29
Lviv - 2.34 39
Mykolayiv 1.53 1.94 27
Odessa 1.40 2.14 53
Poltava 2.03 2.86 42
Rivne 1.17 2.41 106
Sumy 1.60 2.91 82
Ternopil 2.03 2.69 33
Kharkiv 1.76 2.78 58
Kherson 0.87 1.62 86
Khmelnytskiy 0.90 3.07 241
Cherkasy 2.15 3.17 47
Chernihiv 1.75 2.68 53
Total for Ukraine 1.58 2.30 46%

Source: based on data from the State Statistics Service of Ukraine
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In Zaporizhzhya region, the efficiency of sunflower seed production largely depends on agro-climatic
conditions. Although the potential of natural fertility of the southern chernozem is 1.2 t/ha, with an op-
timal fertilization system for the field, it is possible to achieve a yield of 2.8-2.9 t/ha in the Steppe zone.

The use of plant growth regulators is a low-cost, but effective way to increase sunflower productivity (Table 2).

Table 2. Economic efficiency of sunflower seed production of ‘Talento’ and
‘Colombi’ hybrids (2017-2019)

5 B Value .
% ‘é Yield, of the Production Cost price, | Net profit, | Profitability,
= = t/ha produce, costs, UAH/ UAH/t UAH/ha %
3) T ha
A Treatment UAH/ha*
Control (C) 1.78 18245 12660 7112 5585 44.12
S g AKM-K1 2.20 22550 12702 5773 9848 77.53
%" © 3 C+(AKM-K?2) 2.14 21935 12898 6027 9037 70.07
= AKM-KI1+AKM-K2 | 2.46 25215 12940 5260 12275 94.86
5y ° Control (C) 1.81 18552 12660 6994 5892 46.54
a % AKM-K1 1.99 20397 12702 6382 7695 60.58
[Tg C+(AKM-K?2) 2.03 20807 12898 6353 7909 61.32
AKM-KI1+AKM-K2 | 2.16 22140 12940 5990 9200 71.10
Control (C) 1.68 17220 12760 7595 4460 34.95
S -g AKM-K1 1.93 19782 12802 6633 6980 54.53
e © 3 C+(AKM-K?2) 1.91 19577 12998 6805 6579 50.62
;ED AKM-KI1+AKM-K2 | 2.05 21012 13040 6360 7972 61.14
5 o Control (C) 1.43 14657 12760 8923 1897 14.87
~ ‘g AKM-K1 1.73 17732 12802 7400 4930 38.51
Es C+(AKM-K?2) 1.76 18040 12998 7385 5042 38.79
AKM-K1+AKM-K2 1.93 19782 13040 6756 6742 51.71

Source: built on the basis of the State Statistics Service of Ukraine, Main Department of Statistics in Zaporizhzhya
region, reports of agricultural enterprises of Zaporizhzhya region and the results of the authors’ own research
* - as of November 01, 2019

Our studies have proved that the highest level of profitability (94.86%) was in the variant AKM-K1+AKM-
K2 with deep tilling (‘Colombi’ hybrid), while with ploughing this variant was 33.7 percentage points lower.
‘Talento’ hybrid showed lower economic efficiency than ‘Colombi’ hybrid in all variants. The lowest profitabi-
lity indicator was noted in the control variant (C) with ploughing (‘Talento” hybrid) and reached only 14.87%.

It should be noted that the profitability of all variant for deep tilling was higher than for ploughing:
from 9.17 pp. (C) up to 33.72 p.p. (AKM-K1+AKM-K2).

The highest profitability was observed in AKM-K1+AKM-K2 variant with different soil tllage
methods, both for ‘Talento’ and ‘Colombi’ hybrids.

Based on the research carried out, processing of legislative, regulatory materials of the control and
inspection services of the Ministry of Agrarian Policy of Ukraine, National Academy of Agrarian Scien-
ces of Ukraine, the State Statistics Service of Ukraine and other organizations mentioned above, it can
be concluded that when growing sunflower in arid regions, in particular in Southern Steppe of Ukraine,
it is necessary to follow the basic agrotechnological methods, which will be aimed at preserving moistu-
re in the soil, while not impairing its fertility. This means that it is necessary to abandon ploughing and
carry out the deep tilling in autumn in the fields that are being prepared for sowing sunflower in spring.

CONCLUSIONS

The highest level of profitability (94.86%) was observed in AKM-K1+AKM-K2 variants with deep
tilling (‘Colombi’ hybrid), while on ploughing this variant was 33.7 percentage points lower.

The lowest profitability was noted in the control variant with ploughing (‘Talento’ hybrid) and rea-
ched 14.87%.
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We recommend to carry out the incrustation of seeds 2-3 days before sowing the crop, with moderni-
zed AKM-K1 preparation, in order to increase the protective properties of the antioxidant system of the
seed to abiotic and biotic environmental factors.

During the inflorescence emergence phase, plants should be sprayed with AKM-K2 in a tank mix-
ture with plant protection products to remove the herbicide load and increase the adaptive properties of
plants to thermal stress.

In the conditions of the Southern Steppe of Ukraine, it is recommended not to carry out ploughing for
sunflower, but deep tilling instead, which contributes to an increase in yield up to 4 t/ha.

To select sunflower hybrids with the greatest adaptive properties to the agrometeorological conditi-
ons of the growing zone.

Thus, it will be possible to achieve a high level of profitability when growing sunflower, not by
increasing prices for products, but by increasing the yield and its quality, thereby not violating the agro-
ecological conditions for growing other crops.
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