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IMPACTUL PRECIPITATIILOR ATMOSFERICE ASUPRA PRODUCTIVITI\]’II
CULTURII DE FLOAREA-SOARELUI

Rodion DOMENCO™, ORCID: 0000-0002-2419-5602,
lon BURCOVSCHI', ORCID: 0000-0003-4417-3846,
Ilie BOIAN', ORCID: 0000-0002-7632-2562,
Rodica MARTEA', ORCID: 0000-0002-1244-7147,
Mihail MACHIDON?,

Maria DUCA', ORCID: 0000-0002-5855-5194

'Centrul de Genetica Functionald, Universitatea de Stat din Moldova, Republica Moldova

“Comisia de Stat pentru Testarea Soiurilor de Plante a Ministerului Agriculturii si
Industriei Alimentare, Republica Moldova

*Corespondenta: Rodion DOMENCO - e-mail: rodion.domenco@gmail.com

Abstract. The regime of atmospheric precipitation is one of the most important factors
in determining sunflower harvest. Besides the sum of precipitation, an important role
in sunflower development is also played by the annual distribution of precipitation
amounts. The purpose of this study is to determine the impact of atmospheric preci-
pitation on the sunflower productivity. Research objectives consist in identifying the
correlations between sunflower harvest and precipitation, as well as identifying the
period of the year when the recorded precipitation has a greater impact on crop pro-
ductivity. In order to identify the periods when precipitation influences the production
of sunflower seeds, the data on harvest and precipitation in 2015-2020 for 21 hybrids
from five stations of the State Commission for Plant Variety Testing, located in different
regions of the country were analyzed. Based on the correlation degree between the
two variables, it was established that the precipitation recorded in the growing season
(April - September) explains over 55% of the yield variability, while the precipitation
recorded in the period June-July explains over 57% of the variability. Territorial distri-
bution of precipitation in summer is very fragmentary. Although, as a rule, higher yields
were recorded in the north and center of the country, there were also recorded situ-
ations when the distribution of precipitation during the year resulted in higher yield
values in the south of the country.

Key words: Helianthus annuus; Hybrids; Precipitation; Crop yield; Correlation; Growing
season.

Rezumat. Regimul precipitatiilor atmosferice este unul dintre factorii cei mai importanti
in stabilirea recoltei de floarea-soarelui. Pe langa suma precipitatiilor, un rol important
in dezvoltarea florii-soarelui o are si distributia cantitatilor de precipitatii pe parcursul
anului. Scopul prezentului studiu este determinarea impactului precipitatiilor atmosfe-
rice asupra productivitatii florii-soarelui. Obiectivele cercetarii constau in identificarea
corelatiilor dintre roada de floarea-soarelui si precipitatii, precum si identificarea pe-
rioadei din an in care precipitatiile inregistrate au impact mai mare asupra producti-
vitatii. Pentru identificarea perioadelor in care precipitatiile influenteaza productia de
seminte de floarea-soarelui, am analizat datele despre roada si precipitatii din perioa-
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da 2015-2020, pentru 21 de hibrizi de la cinci statii ale Comisiei de Stat pentru Testarea
Soiurilor de Plante, situate in diferite regiuni ale tarii. In baza gradului de corelatie intre
cele doua variabile s-a stabilit ca precipitatiile din perioada de vegetatie (aprilie - sep-
tembrie) explica peste 55% din variabilitatea productiei, iar precipitatiile din perioada
iunie-iulie explica peste 57% din variabilitate. Distributia teritoriala a precipitatiilor in
anotimpul de vara este foarte fragmentara. Desi, de regula, productiile mai mari s-au
inregistrat in nordul si centrul tarii, avem si situatii cand distributia pe parcursul anului
a precipitatiilor a determinat valori mai mari ale productiei in sudul tarii.

Cuvinte-cheie: Helianthus annuus; Hibrizi; Precipitatii; Productivitate; Corelatie; Perioa-
da de vegetatie.

INTRODUCERE

Agricultura este unul dintre cele mai importante sectoare in economia Republicii
Moldova si care, spre deosebire de alte sectoare, este foarte dependenta de conditiile
climaterice, in pofida perfectionarii continue a tehnologiilor agricole si a potentialului
genetic al soiurilor si hibrizilor de plante de cultura (Mavromatis, 2015; Rotter et al.,
2013; Potopova et al., 2016). Tn multe tari in curs de dezvoltare, precum Republica Mol-
dova, aceasta reprezinta o problema iminenta si fundamentala, deoarece majoritatea
populatiei rurale este dependenta direct sau indirect de agricultura (Potopova et al.,
2016; Sutton et al., 2013).

Cu toate ca floarea-soarelui are un potential remarcabil de adaptare la schimba-
rile climatice, efectul combinat al temperaturilor in crestere si distributia neuniforma a
precipitatiilor (Canavar, 2010; Debaeke, 2017; Sutton et al., 2013) determina vulnerabili-
tatea ei la conditiile de mediu. Efectul negativ al conditiilor de stres asupra productivi-
tatii variaza in functie de etapele de dezvoltare a plantei, de intensitatea factorilor de
stres, dar si de caracteristicile genetice ale hibridului cultivat (Marjanovic-Jeromela et
al., 2019).

Floarea-soarelui manifesta susceptibilitate Tnalta la deficitul de apa in perioada
de la inceputul formarii calatidiului pana la umplerea semintelor, adica circa 45-60 de
zile sau cu aproximativ 20 de zile inainte si dupa (Debaeke, 2017). Calendaristic, aceasta
perioada este cuprinsa intre 25-30 mai si 20-30 iulie. Stresul hidric in etapele de inflori-
re si umplere a boabelor cauzeaza cea mai mare reducere a recoltei, din considerentul
obtinerii unor calatidii si achene mai mici si a unui procent ridicat de seminte seci.

Acest studiu are ca scop evaluarea relatiilor dintre precipitatii si productivitatea
culturii de floarea-soarelui pe loturile experimentale ale Comisiei de Stat pentru Testa-
rea Soiurilor de Plante (CSTSP).

MATERIALE S| METODE

Hibrizii de floarea-soarelui folositi in studiul dat au servit ca grupa de control in
experientele de testare a hibrizilor pe loturile CSTSP. In diferiti ani au fost evaluati de la
6 pana la 15 hibrizi de floarea-soarelui, apartinand diferitor grupe de maturitate. Toate
genotipurile date sunt hibrizi cu productivitate nalta, rezistenti la seceta si cu diferite
niveluri de rezistenta la agenti patogeni. Experimentele de teren au fost stabilite in
sistemul de blocuri aleatorii in cinci repetitii; pe terenurile de testare nu au fost apli-
cate erbicide, fungicide si insecticide; nu s-a practicat irigarea; s-au aplicat 250 kg/ha
de nitroamofos odata cu semanatul. Culturi predecesoare in toate cazurile au fost ce-
realele pdioase. Loturile experimentale sunt situate in diferite regiuni ale tarii: doua
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statii - Tn nordul tarii: Visoca (48.257208 N; 27.911624 E) si Pelinia (47.911860 N; 27.807274
E); doua statii - in sudul tarii: Grigorievca (46.700859 N; 29.332644 E) si Svetlii (46.018914
N; 28.539061 E); o statie - in regiunea centrala: Bacioi (46.945522 N; 28.871353 E).

Analiza a cuprins variabilitatea spa- : : : ‘ ‘
tio-temporala a precipitatiilor in perioada
anilor 2015-2020 la statiile CSTSP, care au
fost corelate cu roada de floarea-soarelui 182 -
din aceeasi perioadd. In prima instanta, alf? '8 }7 4< )
pentru productia din fiecare an si la fieca-
re statie s-au calculat valorile medii. Dupa
analiza valorilor medii am analizat gradul
de corelatie cu suma precipitatiilor pentru L J J NP : s
perioada rece a anului (octombrie-martie) si ’ 1 ‘ boduia : '
perioada de vegetatie (aprilie-septembrie).

De asemenea au fost stabilite corela-
tiile intre cantitatea precipitatiilor si media
pentru diferite clase ale valorilor de pro-
ductie. Datele privind productia de floarea-soarelui - indiferent de an si locatie - au
fost aranjate intr-un sir din care, cu ajutorul diagramei boxplot (Figura 1) au fost iden-
tificate valorile aberante, dupa inlaturarea carora, datele ramase au fost grupate in 12
clase (Tabelul 2).

Pentru fiecare clasa a fost calculata media roadei si a precipitatiilor din perioada
rece a anului si a celor din sezonul de vegetatie, apoi au fost analizate relatiile dintre
acestea.

Figura 1. Distributia productiei de
floarea soarelui

Tabelul 2. Clase ale valorilor de productie si
media precipitatiilor pentru aceste clase

Clase pentru valori ale | Media productiei, | Media precipitatiilor din Media precipitatiilor
productiei, t/ha t/ha perioada de vegetatie, mm | din semestrul rece, mm

<2.00 1.76 268 226
2.01-2.25 214 256 177
2.26-2.50 2.40 221 193
2.51-2.75 2.64 245 200
2.76-3.00 2.90 229 248
3.01-3.25 313 248 231
3.26-3.50 3.37 239 225
3.51-3.75 3.62 260 246
3.76-4.00 3.89 295 219
4.01-4.25 41 332 239
4.26-4.50 4.37 310 224

>4.50 4.64 357 229

Pentru identificarea relatiei dintre productia de floarea-soarelui si precipitatii,
trebuie sa tinem cont nu doar de suma precipitatiilor dar si de distributia acestora pe
parcursul anului, ceea ce ar putea fi mai important decat cantitatea de precipitatii, din
cauza mai multor motive, cum ar fi: disponibilitatea inadecvata a apei in fazele critice
de dezvoltare si capacitatea de stocare ineficienta a solurilor in timpul precipitatiilor
abundente, mai ales dupa o perioada secetoasa (Monti & Venturi, 2007). In acest sens,
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am analizat asigurarea cu necesarul optim de precipitatii, pe parcursul semestrului rece
al anului, pentru perioada de vegetatie, pentru luna aprilie, pentru luna mai, luna iunie
si pe decade, luna iulie si pe decade, luna august, lunile iunie-iulie. Analiza valorilor
corelatiilor s-a realizat atat in aspect temporal pentru perioada 2015-2020, cat si in as-
pect spatial.

REZULTATE $I DISCUTII

Pentru floarea-soarelui sunt determinante rezerva de apa acumulata in perioada
octombrie-martie: cca 400-450 mm si precipitatiile din timpul vegetatiei: 300-450 mm.
De asemenea, floarea-soarelui se poate dezvolta in zonele in care cad anual peste 350
mm precipitatii, dar aceasta se dezvolta bine in zonele in care cad anual 450-600 mm
precipitatii (Tabara, 2005).

in perioada de cercetare 2015-2020, suma precipitatiilor anuale necesare pentru
dezvoltarea optima a florii-soarelui, la majoritatea statiilor, a fost peste limita (Tabelul 3).

Cantitatea precipitatiilor cazute in semestrul rece al anului a variat spatio-tem-
poral in limite mari, situandu-se sub necesarul optim la toate statiile analizate, variind
intre 13% (2020, Svetlii) si 96% (2018, Bacioi).

Tabelul 3. Ponderea cantitatii anuale de precipitatii (%) cazute la
statiile monitorizate din cadrul CSTSP pentru perioada 2015-2020,
raportate la necesarul optim (limita inferioard)* de precipitatii

Visoca Pelinia Bacioi Grigorievca Svetlii
an | pr. [pv. | an | pr | pv. [ an | pr. | pv.| an [ pr. | pv. | an | p.r. | pw.
2015 | 102 66 59 60 59 18 86 78 39 112 58 54 101 48 56
2016 | 154 68 89 111 46 67 139 59 101 | 112 83 64 112 62 79
2017 | 120 85 87 109 | 66 87 131 59 93 132 49 |1 104 | 101 51 67
2018 | 144 73 111 87 55 56 114 96 81 89 85 49 70 61 60
2019 | 119 48 111 90 37 90 60 20 52 92 34 81 84 19 85
2020 | 95 31 77 76 20 45 115 22 104 | 56 18 53 53 13 47

* Necesarul optim de precipitatii anuale (an) - 450...600mm; perioada rece a anului (p.r.) -
400...450mm; perioada de vegetatie (p.v.) - 350...450mm (Tabara, 2005)

Anul

Valori critice, din punct de vedere pluviometric, s-au inregistrat, cu mici exceptii,
si pe parcursul perioadei de vegetatie. Cel mai mare deficit s-a inregistrat la Pelinia si
Svetlii, unde in decursul intervalului studiat, cantitatile de precipitatii din perioada
aprilie-septembrie au fost sub limita necesarului optim. Anii 2018 si 2019, la Visoca;
2016 si 2020, la Bacioi si 2017, la Grigorievca sunt singurele situatii in care suma pre-
cipitatiilor acumulate n intervalul aprilie-septembrie a depasit valoarea necesarului
optim.

La nivelul intregii tari, in anul 2015 cantitatea anuala de precipitatii a variat intre
320 si 520 mm. Din cauza insuficientei de precipitatii in perioada de vegetatie si a re-
zervelor scazute de umezeala productiva n sol, recolta de floarea-soarelui a constituit
in medie 1,2 t/ha fiind cu 0,3 t/ha mai scazuta fata de media recoltei din ultimii 10 ani.
Productia medie a hibrizilor utilizati in studiul nostru a fost de 3,0 t/ha. Cele mai mici
valori ale productiei s-au inregistrat la Pelinia. Aici, in iunie-iulie, au cazut doar 6 mm
de precipitatii, in timp ce la toate celelalte statii suma precipitatiilor acumulate in aces-
te luni a variat intre 67 si 110 mm. La Bacioi, unde s-a obtinut cea mai mare productie,
precipitatiile cazute in perioada de vegetatie s-au suprapus cu cele cazute in perioada
rece a anului (peste 300 mm).
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Pentru anul 2015, cea mai nalta corelatie (r=0,609) a productivitatii cu precipitatiile
s-a semnalat n luna aprilie, urmata de precipitatiile din luna iulie (r=0,402) (Tabelul &).

Conditiile agrometeorologice in cea mai mare parte a perioadei de vegetatie in
anul 2016 au fost favorabile pentru formarea recoltei de floarea-soarelui, inregistran-
du-se recolte de 1,9 t/ha, fiind cu 0,4 t/ha mai ridicata fata de roada medie din ultimii
10 ani, iar pe loturile CSTSP productia medie a fost de 3,1 t/ha. Cea mai mica roada s-a
obtinut la Pelinia, unde s-au inregistrat cele mai mici cantitati de precipitatii pentru
toate intervalele analizate. La Grigorievca, in lunile iunie-iulie au cazut cantitati de pre-
cipitatii similare cu cele de la Pelinia, dar valorile mai mari ale productiei pot fi explica-
te prin cantitatile mai mari de precipitatii din perioada anterioara. In lunile aprilie-mai,
la Pelinia au cazut 98 mm, iar la Grigorievca 115 mm.

Productia de seminte pentru hibrizii analizati au prezentat pe parcursul anului
2016 coeficienti de corelatie cu precipitatiile Tntre 0,036 (luna august) pana la 0,424
(luna mai).

Tabelul 4. Coeficienti de corelatie a precipitatiilor si recoltei
de floarea-soarelui in functie de an si locatie

Perioada

2015
2016
2017
2018
2019
2020
Visoca
Pelinia
Bacioi
Grigorievca
Svetlii

Per. vegetatie | -5 | 0260 | 0124 | 0.618 | 0169 | 0.445 | 0.420 | 0276 | 0.214 | 0139 |-0.268

(Iv-1x)

Aprilie (Iv) 0.609 | -0113 | -0.139 | 0.747 | -0.145 | 0.683 | -0.310 | 0.052 | 0.727 | 0.189 | 0.077
Mai (V) -0.203 | 0.424 | 0136 | -0.732 | 0.627 | 0.095 | -0.144 | 0.241 | 0.163 | 0.186 | 0.040
lunie (V1) 0.042 | 0.209 | 0172 | 0.727 | 0127 | 0.090 | 0.567 | 0.399 | -0.230 | 0.179 | -0.106
lulie (vII) 0.402 | 0.180 [ -0.058 | 0.541 | 0.402 | 0.639 | 0.454 | 0.416 | 0127 | 0.352 | 0.047

August (V111) -0.237 [ -0.036 | 0.027 | -0.124 | -0.678 [ 0.100 | -0.470 | 0.019 | 0.057 | -0.066 | -0.304

Coeficient de corelatie (r): [-0.2...0.2] - corelatie inexistenta; [0.2...0.4/ -0.2...-0.4] - corelatie sla-
ba; [0.4...0.6 / -0.4...-0.6] > corelatie rezonabilg; [0.6...0.8 / -0.6...-0.8] - corelatie inalta; [0.8..1.0 /
-0.8...-1.0] - corelatie foarte nalta. (Dupa Ratner, 2009)

Pe parcursul anului 2017 coeficientii de corelatie dintre precipitatii si productia de
seminte au fost nesemnificativi, avand valori de la 0,058 (luna iulie) pana la 0,172 (luna
iunie). Situatia corelatiilor dintre productie si cantitatea de precipitatii din diferite pe-
rioade ale sezonului de vegetatie, demonstreaza inca odata importanta distributiei in
timp a precipitatiilor. Din punct de vedere al sumelor de precipitatii, in anul 2017 s-a
asigurat necesarul optim pentru dezvoltarea culturii de floarea-soarelui, insa faptul ca
ele au cazut foarte neuniform in timp, nu au fost decisive la formarea recoltei. Media re-
coltei de floarea-soarelui in republica a constituit 2,2 t/ha. Pe loturile CSTSP s-a obtinut
o productie medie de 3,4 t/ha, cu valoarea maxima la Bacioi, unde si precipitatiile din
perioada iunie-iulie au fost cele mai insemnate cantitativ (Figura 2.c).

n anul 2018 constatam cele mai variate valori ale coeficientului de corelatie dintre
precipitatii si productia de seminte (Tabelul 4). In perioada de vegetatie totalul de pre-
cipitatii a corelat inalt (r=0,618) cu productia de seminte de floarea-soarelui. Cantitatea
anuala de precipitatii cazute pe teritoriu a constituit 400-650 mm, insa au cazut neu-
niform in decursul anului. Desi sfarsitul semestrului rece s-a remarcat prin precipitatii
insemnate cantitativ, in luna martie, suma lunara a acestora a constituit 60-120 mm.
Perioada de vegetatie a inceput cu deficit semnificativ de precipitatii - in luna aprilie,
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pe 80% din teritoriul tarii, precipitatiile cazute nu au depasit 1-5 mm, iar in perioada
aprilie-mai - 10-50 mm. Tn schimb, incepand cu a doua decada a lunii iunie - mai ales
in nordul si centrul tarii - si pana la sfarsitul lunii iulie - inclusiv in sudul tarii, s-au
acumulat cantitati lunare de precipitatii care au variat intre 34 si 1990 mm in luna iunie
siintre 73 si 154 mm in luna iulie. Desi distributia precipitatiilor in decursul anului a fost
neuniforma, faptul ca la sfarsitul semestrului rece au cazut cantitati care au favorizat
acumularea umiditatii in sol , a determinat rezistenta culturii la insuficienta de preci-
pitatii din lunile aprilie-mai. Media recoltei de floarea-soarelui in anul 2018 a constituit
in republica 2,2 t/ha, iar pe loturile CSTSP productia a inregistrat valori in descrestere,
dinspre nord spre sud si a variat intre 4,3 t/ha si 2,7 t/ha.

Pentru anul 2019, productia de seminte a corelat direct cu precipitatiile in lunile
mai (r=0,627) si iulie (r=0,402), dar si invers, in luna august (r=-0,678). Cantitatea anuala
de precipitatii a constituit in anul 2019, in cea mai mare parte a tarii, 380-700 mm, doar
izolat suma acestora nu a depasit 340-370 mm. Precipitatiile au cazut in fond in prima
jumatate a anului. Tn perioada de vegetatie din anul 2019, la majoritatea statiilor meteo
ale SHS, suma precipitatiilor a constituit 315-570 mm, iar izolat - 245-310 mm. Media
roadei de floarea-soarelui a fost de 2,4 t/ha fiind cu 0,7 t/ha mai mare decat media ul-
timilor 10 ani. Distributia spatio-temporala a precipitatiilor din perioada de vegetatie
a determinat valori diferite ale productiei la cele cinci statii analizate - de la 2,1 t/ha
(Svetlii), la 5,0 t/ha (Visoca). In luna mai, in nordul tarii, au cazut de 2-4 ori mai multe
precipitatii decat in centrul si sudul tarii, iar in iunie, la Visoca si Svetlii au cazut cu
30-90 mm mai mult decat la celelalte trei statii. Productia medie a hibrizilor analizati
in anul 2019 a constituit 3,2 t/ha, fiind cu 0,1 t/ha mai mica decat in anul precedent.
Productia mai mica inregistrata in anul respectiv, poate fi pusa pe seama cantitatilor
mai mici de precipitatii inregistrate in perioada iunie-iulie 2019, comparativ cu aceeasi
perioada a anului 2018 (Figura 2.e-d).

n anul 2020, suma precipitatiilor anuale a variat intre 375 mm in sudul tarii si 615
mm in partea de nord (SHS, 2022). Totusi, sfarsitul semestrului rece si inceputul perioa-
dei de vegetatie s-a caracterizat prin deficit de precipitatii, care a determinat aparitia
secetei atmosferice si pedologice rezultand valori ale productiei de 1.3 t/ha, cu 11 t/ha
mai putin decat in 2019.

Daca excludem datele privind productia medie la Bacioi - unde semanatul s-a re-
alizat mai tarziu (28 aprilie) Tn asteptarea precipitatiilor, dar din cauza lipsei umiditatii
in sol, rasaritul plantelor a avut loc abia pe 9 iunie - productia medie pe loturile CSTSP
a constituit 3,1t/ha, cu o diminuare a productivitatii cu 13%. In localitatea Bacioi, unde,
din cauza secetei si a temperaturilor inalte in perioada vegetativa, plantele au ramas
subdezvoltate, diminuarea recoltei a constituit 74%.

Putem observa ca valorile medii ale productiei hibrizilor analizati pentru perioada
2015-2020 sunt mai mari si variaza foarte putin (3,0 ... 3,4 t/ha), comparativ cu valorile
inregistrate la nivel national (1,1...2,4 t/ha).

Aceste valori, in functie de an si pozitie geografica, au oscilat, mai mult sau mai
putin, din cauza variatiei sumelor de precipitatii anuale, a celor din semestrul rece sau
a celor din perioada de vegetatie. Totusi, la Visoca si Pelinia in perioada anilor 2015-
2020 se poate observa o tendinta clara de crestere a roadei; la Grigorievca tendinta
este de scadere, iar la Bacioi si Svetlii nu putem vorbi despre anumite tendinte clare
(Figura 2.a-f).

in aspect teritorial, anii 2015, 2016 si 2017 se evidentiaza prin variatia mica a roa-
dei medii pe toate loturile experimentale. In acesti trei ani recolta maxima s-a obtinut
la Bacioi (Figura 2.a-c). In anii 2019 si 2020 recolta medie a crescut dinspre sudul, spre
nordul tarii si a variat intre 2,36 t/ha si 4,27 t/ha. Aceasta distributie a roadei este in
12
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relatie cu distributia generala a precipitatiilor multianuale pe teritoriul tarii si anume,
valori mai mari in nordul tarii, care scad spre sud.
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Figura 2. Variatia valorilor medii de productie la statiile CSTSP in perioada 2015-2020:
a - 2015; b - 2016; ¢ - 2017; d - 2018; e — 2019; f - 2020

In cazul legaturii dintre productia de floarea-soarelui si precipitatiile din semestrul
rece al anului, valoarea P din tabelul ANOVA este mai mare decat 0,05, ceea ce releva
faptul ca nu exista o relatie semnificativa statistic intre aceste doua variabile (Figura 3).
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Figura 3. Corelatia dintre productia de floarea-soarelui si
precipitatiile din semestrul rece al anului
Pentru relatia dintre precipitatiile din perioada de vegetatie si productia de floa-
rea-soarelui, rezultatele indica faptul ca modelul, asa cum este ajustat, explica 55,7%
din variabilitatea in productie. Deoarece valoarea P din tabelul ANOVA este mai mica de
0,05, exista o relatie semnificativa statistic intre productia de floarea-soarelui si suma
precipitatiilor din perioada de vegetatie. Coeficientul de corelatie este egal cu 0,746,
indicand o relatie moderat puternica intre variabile (Figura 4). Mentionam ¢4, in acest
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studiu nu am analizat datele privind temperatura, iar prin perioada de vegetatie avem
in vedere, intervalul aprilie - septembrie si nu perioada cu temperaturi medii zilnice ale
aerului de +5° si mai mult.
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Figura 4. Corelatia dintre productia de floarea-soarelui si
precipitatiile din perioada de vegetatie

Variatia coeficientului de corelatie in diferiti ani poate fi explicata prin distributia
neuniforma in timp si spatiu a precipitatiilor. Daca precipitatii sunt, in general, mai pu-
tine, dar sunt distribuite in perioadele fenologice critice pentru disponibilitatea apei,
floarea-soarelui poate prezenta recolta buna. Invers, daca se inregistreaza precipitatii
abundente in perioade mai putin sensibile la lipsa apei si lipsesc precipitatiile in peri-
oadele sensibile, rezulta o reducere a recoltei.

Daca analizam coeficientii de corelatie pentru toti anii putem afirma ca se identi-
fica o corelare mai puternica pentru precipitatiile din lunile iunie si iulie. Rezultate care
se regasesc si la alti autori. Potopova et al. (2016) indica cele mai inalte corelatii pozitive
pentru lunile iunie si iulie (r= 0,4 si respectiv r=0,5). Dupa Harsanyi (2021) corelatiile sunt
destul de variate in diferite localitati, dar autorul mentioneaza ca in majoritatea locali-
tatilor cele mai inalte corelatii pozitive sunt pentru luna iunie, iulie (r=3,8-6,3).

In studiul nostru, suma precipitatiilor cazute in lunile iunie si iulie explica 57,5 din
variabilitatea productiei de floarea soarelui. Coeficientul de corelatie este egal cu 0,758
indicand o relatie moderat puternica intre variabile (Figura 5).
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Figura 5. Corelatia dintre productia de floarea-soarelui si
suma precipitatiilor din lunile iunie-iulie
Pentru a identifica mai exact fenofaza care determina cele mai inalte corelatii cu
cantitatea de precipitatii, am calculat si coeficientii de corelatie a recoltei cu precipita-
tiile decadelor lunilor iunie si iulie. Cele mai stranse corelatii, in majoritatea anilor, se
atesta in decadele Il si lll ale lunii iunie si decada Il a lunii iulie. Ultimele doua decade
ale lunii iunie, Tn general, coincid cu etapele finale de dezvoltare a butonului floral,
etape sensibile la cantitatea de apa disponibila pentru planta. Decada a Il a lunii iulie
coincide cu perioada infloririi si inceputul formarii semintelor. De asemenea, consta-
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tam ca, pentru a doua decada a lunii iunie, in general, coeficientii de corelatie a recoltei
cu cantitatea de precipitatii indica corelatii slabe sau rezonabil pozitive in majoritatea
anilor inclusi in studiu, cu exceptia anilor 2020 si 2017. Tot in acesti ani se atesta o
intarziere a inceputului infloririi, tendinta care se observa si in deplasarea corelatilor
pozitive din decada a doua in decada a treia a lunii iulie pentru acesti ani.

CONCLUZII

In formarea roadei de floarea-soarelui, un rol important, pe langa cantitatea pre-
cipitatiilor, il are si distributia acestora in timpul anului, fapt confirmat si de marea
variabilitate a coeficientilor de corelatie.

La nivelul perioadei de vegetatie, corelatia precipitatiilor cu productia, analizata
separat pe ani si statii, variaza in limite mari, fara sa se observe vreo legitate. Dupa
gruparea datelor privind productia si compararea valorilor medii ale roadei cu valorile
medii ale precipitatiilor din perioada de vegetatie s-a determinat un grad de corelare
puternic.

Analiza corelatiilor productiei cu suma precipitatiilor din diferite perioade ale se-
zonului de vegetatie a scos in evidenta gradul inalt de corelare cu precipitatiile acumu-
late in perioada iunie-iulie, care explica peste 57% din variabilitatea productiei.

Productia de floarea-soarelui din perioada anilor 2015-2020 nu a prezentat o re-
latie semnificativa statistic cu precipitatiile din semestrul rece in locatiile analizate.
Slaba corelatie a valorilor de productie supuse studiului cu precipitatiile din semestrul
rece trebuie inteleasa, inclusiv, prin prisma distributiei acestora in cadrul perioadei si
a capacitatii lor de a asigura rezerva necesara de apa in sol, factori, care in lucrarea de
fata, nu au fost luati in calcul.

In aspect teritorial, de obicei, valori mai mari ale productiei se inregistreaza in
nordul si centrul tarii. ns3, intrucat in perioada calda a anului precipitatiile cad foarte
neuniform din punct de vedere spatio-temporal, in functie de distributia acestora pe
parcursul perioadei de vegetatie, intalnim situatii in care si in sudul tarii se pot inregis-
tra valori mai mari ale productiei.
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Abstract. The paper presents a synthesis of investigations with 30 inbred lines of maize
from different germplasm groups (BSSS, lodent, Lacaune, Lancaster) and different ma-
turity groups as parental forms. The research was carried out at the Institute of Crop
Science ,,Porumbeni”, in the pedoclimatic conditions of 2022. As a result of topcross
pollinations, hybrids from 6 maturity groups were obtained, which differ in morphologi-
cal characters, productivity and the rate of water loss from the grains. Hybrids from the
middle maturity group resulted in a higher productivity, compared to the hybrids from
the other maturity groups. The rate of grain moisture loss for the hybrids from middle
maturity group is more pronounced compared to early hybrids and is at the same level
as late maturity group hybrids.

Key words: Zea mays; Inbred lines; Topcross; Hybrids; Maturity groups; Water loss capa-
city.

Rezumat. Se prezinta o sinteza a investigatiilor cu 30 de linii consangvinizate de po-
rumb din diferite grupe de germoplasma (BSSS, lodent, Lacaune, Lancaster) si diferite
grupe de maturitate ca forme parentale, efectuate in conditiile pedoclimatice ale anu-
lui 2022, in cadrul Institutului de Fitotehnie ,Porumbeni”. Tn urma incrucisarii de tip top-
cross s-au obtinut hibrizi din 6 grupe de maturitate, care se deosebesc dupa caracterele
morfologice, productivitate si ritmul de scadere a apei din boabe. Hibrizi din grupa de
maturitate mijlocie s-au remarcat cu o productivitate mai mare, in comparatie cu hibri-
zii din celelalte grupe de maturitate. Ritmul de pierdere a apei din boabe la hibrizii din
grupa de maturitate mijlocie este mai evidentiata in comparatie cu hibrizii timpurii si la
acelasi nivel cu hibrizii tardivi.

Cuvinte-cheie: Zea mays; Linii consangvinizate; Tncruci§éri topcross; Hibrizi; Grupe de
maturitate; Capacitate de pierdere a apei.

INTRODUCERE

Cerealele sunt baza sectorului agroindustrial al economiei mondiale. Nivelul pro-
ductiei de cereale determina in mare masura bogatia statului, importanta sa economi-
ca si politica in comunitatea mondiala (Balteanu, 1998).

Porumbul este obiectul de cercetare al geneticii, ameliorarii plantelor si biotehno-
logiilor vegetale (Horia et al., 2016). Cultura porumbului este o specie valoroasa, cu un
potential de productie ridicat, cu o diversitate larga de utilizare, cultivata pe suprafete
intinse n intreaga lume, dar si in Republica Moldova (Ona, 2014). Cresterea populatiei,
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micsorarea suprafetei agricole, conditiile climaterice schimbatoare, necesita masuri su-
plimentare in vederea ameliorarii situatiei din agricultura. O problema de importanta
majora este crearea de noi soiuri si hibrizi inalt productivi, dar nu este suficient ca sa
fie productivi. Ei trebuie, Tn acelasi timp, sa posede calitati inalte, rezistenta la conditiile
nefavorabile ale mediului, la boli si daunatori, precum si capacitate rapida de pierdere
a apei din boabe (DEKALB, 2023; Musteata et al., 2022) .

Pierderea apei din boabele de porumb este o caracteristica genetica a hibrizi-
lor si depinde, in mare masura, de conditiile de mediu, in special de precipitatiile din
aceasta perioada (Horia et al., 2016). Cercetarile dedicate crearii formelor Tnzestrate cu
capacitatea de pierdere rapida a apei din boabe au devenit prioritare in programele de
ameliorare incepand cu anii 70 ai secolului XX (Gribincea, 2021).

Folosirea hibrizilor cu umiditate scazuta rezulta in reducerea cheltuielilor cu 30%
pentru uscarea artificiala a boabelor, recoltarea timpurie, evitarea deteriorarii calitatii
boabelor prin reducerea sau inhibarea dezvoltarii dupa recoltare a patogenilor care
produc micotoxine (Gribincea, 2021; Horia et al., 2016).

Obiectivul activitatilor de ameliorare a porumbului este crearea de hibrizi intre
linii consangvinizate cu un potential de productie ridicat, bine adaptati la conditiile de
mediu si Tnsusirile agronomice superioare (Ona, 2014; Musteata et al., 2022).

MATERIALE S| METODE

Cercetarile au fost efectuate in cadrul Laboratorului de Genetica si Genofond al
Institutului de Fitotehnie ,Porumbeni” in anul 2022.

n cercetare s-au inclus 30 de linii consangvinizate din diferite grupe de germo-
plasma BSSS, lodent, Lacaune, Lancaster. In urma incrucisarii de tip topcross s-au obti-
nut hibrizi din diferite grupe de maturitate.

Experientele au fost amplasate in 3 repetitii, cu suprafata de evidenta a parcelei
de 10 m?, 25 plante pe parcela, fiind asigurata densitatea de 50 mii plante la hectar
(Docnexos., 1985).

in perioada de vegetatie a plantelor, la 24 de hibrizi de creatie autohtona din
diferite grupe de maturitate (FAO), s-a analizat caracterele morfologice ale plantelor,
elementele productivitatii si capacitatea pierderii apei din boabe. Observatiile fenolo-
gice au fost efectuate cand a avut loc rasarirea a 75% din plante, s-a determinat peri-
oada rasaririi - Infloririi plantelor (Jocnexos, 1985). Masurarile biometrice s-au referit
la caracterele morfologice ale plantelor: inaltimea plantei, inaltimea insertiei plantei,
lungimea paniculului, numarul de ramificatii (Gribincea, 2021). Elementele productivi-
tatii plantelor sunt indicii fundamentali in baza carora se poate caracteriza un hibrid.
La analiza elementelor productivitatii s-au luat 5 plante, la care s-a studiat lungimea
stiuletelui, numarul de boabe pe rand, numarul de boabe de randuri, masa stiuletelui,
masa boabelor si masa a 100 de boabe (Gribincea, 2021; Tritean, 2015). Determinarea
pierderii apei din boabe Tn camp s-a realizat cu ajutorul umidometrului electronic, o
data la 7 zile, pana la recoltare (Tritean, 2015). Examinarea dinamicii scaderii umiditatii
boabelor la recoltare, la toate grupele de maturitate, a fost executata in urmatoarele
perioade: 07.09.2022; 14.09.2022; 21.09.2022; 28.09.2022; 05.10.2022 $i 19.10.2022.

Datele experimentale au fost prelucrate statistic prin analiza simpla si dubla a
variantei dupa b. A. locnexos. Calcularea diferentei limite (DLO5) s-a realizat prin apli-
carea programului de calculator Microsoft Excel.
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REZULTATE $I DISCUTII

Cercetarile in vederea ameliorarii porumbului si obtinerea caracterelor valoroase
s-au efectuat prin incrucisare de tip topcross, care prevede incrucisarea formelor din-
tr-o colectie cu o forma cunoscuta, denumita tester, ce permite obtinerea sau evidenti-
erea celor mai valoroase caractere ale formelor parentale.

Tn cercetarile realizate s-au folosit diferite grupe de germoplasma (BSSS, londent,
Lacaune, Lancaster) si diferite grupe de maturitate, ca forme parentale.

Ca rezultat, s-au obtinut 24 de hibrizi, care au fost clasificati in 6 grupe de matu-
ritate:

Hibrizi extratimpurii (FAO 150-200);
Hibrizi semitimpurii (FAO 201-300);
Hibrizi timpurii (FAO 301-350);
Hibrizi mijlocii (FAO 351-450);
Hibrizi semitardivi (FAO 451-500);
Hibrizi tardivi (FAO 500-599).

Datele experimentale (Tabelul 1), demonstreaza ca toate grupele de maturitate
obtinute poseda ritm diferit de crestere a plantelor. in grupa de maturitate extratim-
purie, Tnaltimea plantelor la martor constituie 151,8 cm; lungimea stiuletelui - 18,1 cm;
lungimea paniculului - 34,4 cm; numarul de ramificatii ale paniculului - 5,8 buc.

Hibrizii obtinuti se caracterizeaza cu o crestere mai inalta de 1,8-16,8 cm, in com-
paratie cu varianta martor. Lungimea stiuletelui si a paniculului este mai mare la hibri-
dul P22207 - de 1,1-1,2 corespunzator. Numarul de ramificatii creste de 1,1-1,2 ori fata de
martor. Grupa de maturitate timpurie se caracterizeaza cu cresterea inaltimii plantelor,
a lungimii stiuletelui, a lungimii paniculului in limitele de 1,1 ori.

Grupa a IV@ de maturitate are o crestere similara ca si grupa de maturitate timpu-
rie, dupa caracterele morfologice. La grupa de maturitate semitardiva - tardiva, carac-
terele morfologice se reduc sau sunt la nivel de martor.

Tabelul 1. Caracterele morfologice ale hibrizilor studiati dupa grupa de maturitate
(FAO), Institutul de Fitotehnie ,,Porumbeni”, anul 2022

NY, d/o Dt.enu.mireg Tnélt,irpea .Lungimfea L!mgimga Nur.néru!.de
hibridului plantei, cm stiuletelui, cm paniculului, cm ramificatii, nr
Grupa de maturitate: Extratimpurie
1 P176 mt. 151,8 18,1 34,4 5,8
2 P20186 153,6 14,0 31,8 7,0
3 P212207 157,8 19,2 39,6 6,6
4 P211221 168,6 18,2 34,0 7,2
Media 158,0 17,4 35,0 6,7
DL, 9,2 2,2 2,2 1,8
Grupa de maturitate: Semitimpurie
5 P235 mt. 166,2 16,1 36,8 9,2
6 P212215 163,6 17,7 38,6 7,0
7 P212221 1542 17,0 32,4 6,0
8 P212372 161,4 17,1 32,2 8,6
Media 157,8 17,1 32,3 7,3
DL,, 6,5 2,6 2,2 1,3
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Grupa de maturitate: Timpurie

9 P310 mt. 1674 18,0 33,2 8,2
10 P20237 183,2 17,9 34,2 7,6
1 P328 180,6 18,0 29,6 6,6
12 P211404 172,6 18,2 36,6 7,2
Media 176,6 18,1 331 6,9

DL, 71 2,0 2,4 1,3

Grupa de maturitate: Mijlocie

13 P352 mt. 173,6 16,6 32,6 8,6
14 P329 185,4 16,4 39,2 8,8
15 P22428 176,4 15,8 30,6 9,2
16 P212516 180,6 16,8 35,4 9,2
Media 180,8 16,3 35,1 91

DL, 12,7 31 31 1,9

Grupa de maturitate: Semitardiva

17 P427 mt. 181,0 16,2 33,8 11,0
18 P211312 165,6 17,2 34,4 7,0
19 P22424 158,6 20,6 34,8 8,0
20 P212869 178,6 17,8 35,2 9,2
Media 167,6 18,5 34,8 81

DL, 7,7 1,8 2,1 2,2

Grupa de maturitate: Tardiva

21 P461 mt. 162,4 13,7 30,0 11,2
22 P424 170,6 13,2 34,2 6,4
23 P21819 165,4 19,0 34,2 10,2
24 P392 153,4 16,8 29,0 7,6
Media 159,4 17,9 31,6 8,9

DL, 6,4 2,2 2,2 1,7

in grupa de maturitate semitardiva se evidentiaza hibridul P22424 cu cresterea
lungimii stiuletelui de 1,3 ori si in grupa de maturitate tardiva — hibridul P21819 cu o
crestere a lungimii stiuletelui de 1,4 ori.

Conditiile climaterice ale anului 2022 au favorizat o diferentiere obiectiva a hibri-
zilor, stabilindu-se ca caracterele morfologice ale plantelor variaza in dependenta de
hibrid si grupa de maturitate.

Agricultorii se axeaza, cu precadere, pe cultivarea unor hibrizi de porumb care la
momentul recoltarii poseda un continut redus de apa in boabe, in asa mod, productia
fiind pastrata in conditii normale fara deprecierea calitatii.

Pe masura ce boabele de porumb ajung la maturitate, umiditatea acestora scade
prin mecanismele plantei la nivel de stiulete, frunze si tulpina. Aceasta scadere variaza
in functie de temperatura aerului si de precipitatii (Horia et al. 2016).

Pentru determinarea ritmului de pierdere a apei din boabe s-au prelevat probe
de la fiecare hibrid Tn parte, umiditatea s-a determinat cu ajutorul umidometrului elec-
tronic, o data la 7 zile, incepand cu 7.09.2022 si pana la recoltare (19:10.2022), ceea ce
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a constituit 6 perioade. Am avut ca scop determinarea procentului de apa cedata din
boabe pe zi la hibrizii studiati din diferite grupe de maturitate. Precipitatiile din luna
septembrie au influentat la evaluarea dinamicii de pierdere a apei din boabe la hibrizii
studiati, rezultatele fiind reprezentate in figura 1.
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8 2
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% 30.0 2
g250 £250
S 20.0 £200
g =
=150 F15.0
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Figura 1. Dinamica pierderii umiditatii din boabe la hibrizii de porumb dupd grupele
de maturitate. Institutul de Fitotehnie ,Porumbeni”, anul 2022

Dupa datele obtinute se observa ca ritmul mai mare de scadere a umiditatii din
boabe se inregistreaza in perioada 05.10.2022 si constituie, in medie, 0,18-0,34% pe zi.
Un ritm mai accentuat de pierdere a apei din boabe, in medie, s-a remarcat la urmatorii
hibrizi din grupa de maturitate extratimpurie: P20186 - 0,31%, P212207 - 0,18 %; gru-
pa de maturitate semitimpurie: P22259, P212372 - 0,20%; grupa de maturitate timpurie:
P211404 - 0,25 %, P328 - 0,17%; grupa de maturitate mijlocie: P329 - 0,28%, P212516 —
0,26%; grupa de maturitate semitardiva: P211312, P22424 — 0,23%; grupa de maturitate
tardiva: P392 - 0,43%, P424 - 0,34%.

Grupele de maturitate mijlocie (IV), semitardiva (V) si tardiva (V1) se caracterizeaza
printr-un ritm mai accentuat de pierdere a apei din boabe, in comparatie cu grupele
(1 -111) si constituie 0,21 - 0,27 % pe zi, ca rezultat s-au obtinut hibrizi cu capacitatea de
pierdere a apei din boabe diferit.
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Conditiile agrometeorologice, in cea mai mare parte a perioadei de vegetatie in
anul 2022, au fost nefavorabile pentru formarea recoltei nalte la culturile agricole, din
cauza regimului termic ridicat si deficitului de precipitatii (Serviciul Hidrometeorologic
de Stat, 2022). Temperatura medie a aerului in primavara a constituit +10,8°C, fiind cu
1,0°C mai ridicata fata de norma. Vara a fost caniculara, temperatura medie constituind
+23,7°C, adica cu 3,2°C mai ridicata fata de norma multianuala, ceea ce a influentat con-
siderabil procesul de polenizare si de fecundare a plantelor.

Cantitatea redusa de precipitatii (325,0 - 335,0 mm) a contribuit la scaderea rezer-
vei de umezeala productiva din sol, ce a influentat esential la formarea productivitatii
porumbului (Serviciul Hidrometeorologic de Stat, 2022).

S-a constatat ca productivitatea hibrizilor variaza in dependenta de grupa de
maturitate, in medie de la 3,97 pana la 5,55 t/ha. Reiesind din datele tabelelor 2 si 3
constatam ca s-au evidentiat hibrizi cu o productivitate mai inalta fata de alti hibrizi
din aceeasi grupa de maturitate dupa cum urmeaza: grupa | (extratimpurie): hibridul
P211221 - 4,47 t/ ha; grupa Il (semitimpurie): hibridul P212372 - 4,97 t/ ha; grupa llI (timpu-
rie): hibridul P20237 - 5,34 t/ha, grupa IV (mijlocie): hibridul P212516 - 6,41 t/ha; grupa V
(semitardiva): hibridul P211312 - 5,95 t/ha; grupa VI (tardiva): hibridul P21819 - 5,77 t/ ha.

Tabelul 2. Productia hibrizilor de porumb din grupa de maturitate extratimpurie,
semitimpurie si timpurie, Institutul de Fitotehnie ,,Porumbeni”, anul 2022

Nr. d/o Denumirea | Nr. de zile rasrire | Randamentul MMB, g Umiditatea | Productia de
hibridului - inflorire de boabe, % boabelor, % | boabe, t/ha
Grupa de maturitate: Extratimpurie

1 P176 mt. 52 81,6 290,0 14,9 3,05
2 P20186 52 86,1 270,0 17,6 4,06
3 P212207 54 85,2 290,0 15,8 4,28
4 P211221 52 87,4 270,0 15,9 4,47
Media 53 85,1 280,0 16,1 3,97

DL, - - - - 0,59

Grupa de maturitate: Semitimpurie

5 P235 mt. 55 82,7 220,0 13,3 3,22
6 P212215 55 87,1 290,0 17,1 4,61
7 P212221 56 89,5 230,0 14,3 4,41
8 P212372 56 86,0 300,0 19,5 4,97
Media 56 87,7 265,0 16,1 4,30

DL, - - - - 0,49

Grupa de maturitate: Timpurie

9 P310 mt. 58 78,9 280,0 16,5 3,39
10 P20237 57 81,8 310,0 16,5 5,34
L P328 57 88,0 280,0 16,4 5,33
12 P211404 59 82,2 280,0 15,1 5,26
Media 58 85,1 280,0 16,1 4,83

DL, - - - - 0,39
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Este necesar de mentionat ca toti hibrizii obtinuti au o recolta mai mare in com-
paratie cu varianta standard. In acelasi timp, se poate de evidentiat hibrizii din grupa
de maturitate mijlocie, recolta fiind in medie 5,55 t/ha, in comparatie cu celelalte grupe
de maturitate.

Umiditatea medie a boabelor la recoltare, la hibrizii studiati din diferite grupe de
maturitate, a fost cuprinsa intre 16,1 — 20,0%.

Tabelul 3. Productia hibrizilor de porumb din grupa de maturitate mijlocie,
semitardiva si tardiva, Institutul de Fitotehnie ,Porumbeni’, anul 2022

NI o/d I::.anu.mirefa Nr. de zile rasarire - | Randamentul MMB, g Umiditatea | Productia de
ibridului inflorire de boabe, % boabelor, % | boabe, t/ha
Grupa de maturitate: Mijlocie

13 P352 mt. 59 85,2 300,0 20,0 4,66
14 P329 58 86,1 320,0 17,4 5,47
15 P22428 59 88,2 280,0 15,8 5,64
16 P212516 61 87,2 330,0 20,8 6,41
Media 59 87,2 310,0 18,5 5,55

DL, - - - - 0,71

Grupa de maturitate: Semitardiva

17 P427 mt. 62 84,7 340,0 15,9 3,38
18 P211312 62 86,4 410,0 19,2 5,95
19 P22424 63 83,5 270,0 20,5 5,40
20 P212869 62 80,5 320,0 19,6 5,80
Media 62 83,5 333,3 18,8 513

DL, - - - - 0,63

Grupa de maturitate: Tardiva

21 P461 mt. 64 74,0 390,0 19,7 3,35
22 PL424 63 80,4 320,0 19,6 5,34
23 P21819 63 79,0 320,0 22,1 5,77
24 P392 64 80,6 370,0 18,6 5,28
Media 64 79,8 345,0 20,0 4,94

DL, - - - - 1,09

Cea mai redusa umiditate medie a boabelor la recoltare s-a inregistrat la hibri-
zii din grupa de maturitate extratimpurie, semitimpurie, timpurie si a constituit 16,1%,
evidentiindu-se hibrizii P212207 - cu 15,8 %, P212221 - cu 14,3%, P211404 - cu 15,1 %. Cea
mai mare umiditate s-a inregistrat la hibrizii din grupa de maturitate mijlocie, semitar-
diva, tardiva, aceasta constituind 18,0 - 20,4%. Cu precadere, ritmul de pierdere a apei
din boabe este proprietatea genetica a hibridului si conditiile climaterice ale anului de
cultivare.

Putem concluziona ca in urma realizarii incrucisarilor de tipul topcross s-au obti-
nut hibrizi care se deosebesc atat dupa parametrii de crestere, cat si dupa productivi-
tate, evidentiindu-se grupa de maturitate mijlocie.
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CONCLUZII

In rezultatul incrucisarii de tip topcross a liniilor consangvinizate din diferite grupe
de germoplasma (BSSS, lodent, Lacaune, Lancaster) si grupe de maturitate, ca forme pa-
rentale, s-au obtinut 24 de hibrizi, care au fost clasificati in 6 grupe de maturitate, care
se deosebesc dupa caracterele morfologice, productivitate si ritmul de scadere a apei
din boabe. Conditiile climaterice ale anului 2022 au favorizat o diferentiere obiectiva a
hibrizilor, stabilindu-se ca caracterele morfologice ale plantelor variaza in dependenta
de hibrid si grupa de maturitate.

Rezultatele obtinute indica un ritm mai bun de scadere a umiditatii boabelor la
hibrizii din grupa de maturitate mijlocie, semitardiva, tardiva, in medie constituind 0,21
- 0,27% pe zi. S-au evidentiat hibrizii: P22428 - cu 0,24%, P427 - cu 0,28%, P212869 - cu
0,31% si P424 - cu 0,33% pe zi.

Productivitatea hibrizilor variaza, in dependenta de grupa de maturitate, in medie
de la 3,97 pana la 5,55 t/ha. Se evidentiaza hibrizii din grupa cu maturitatea mijlocie,
recolta fiind in medie mai mare, in comparatie cu celelalte grupe de maturitate.
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Abstract. The influence of rejuvenation pruning on changes in anatomical and morp-
hometric characteristics of annual shoots and leaves of Acer platanoides L. in the con-
ditions of Dnipro (Ukraine) has been investigated. In the first two years after pruning,
a significant intensification of growth processes is observed. The length and diameter
of annual shoots, the number of internodes and leaves, and the area of the leaf blade
increased. Pruning has a particularly noticeable effect on the increase in the length of
annual shoots and the area of the assimilation surface of the shoot - in the first year
after pruning, they increased by 4.6 and 3.2 times, respectively. In rejuvenated plants,
a thickening of the leaf blade occurs, mainly due to the development of a spongy pa-
renchyma. In the fourth year after pruning, the intensity of growth processes decreases
and differs little from the control (unpruned) plants. The leaves of crowned plants are
damaged more significantly than those of unpruned ones. In four years, the rejuvena-
ted plants restore their crowns well.

Key words: Acer platanoides L.; Rejuvenation pruning; Annual shoots; Leaf area; Bio-
metric parameters; Stomatal index.

INTRODUCTION

Pruning is one of the methods to properly maintain the urban tree plantations. It
is carried out to rejuvenate plants, to improve crown decorativeness (bpukenn, 1992), in
order to prevent the spread of disease damage (Marciulynienea et al., 2017), to increase
drought resistance of plants and improve the quality of wood (Maurin & Desrochers,
2013). It has been established that proper pruning of the tree crowns in field-protective
forest belts increases the yield of grain crops (Jones et al., 1998; Bayala et al., 2002). In
urban areas, pruning is usually done to reduce potential contact between trees and
power lines (Lecignea et al., 2018). The following pruning practices are recommended:
crown reduction pruning and planting on the ,trunk”, cutting into the ,trunk” with plan-
ting on a tree stump, crown reduction and canopy raising, shaping the tree crown by
fork pruning (Kpyrnsk, 2006).

Tree pruning is used to remove old and dying skeletal branches, after which the
aesthetic appeal of renewed plants is significantly improved, which is primarily ne-
cessary for urban plantations, whose growth conditions are unfavorable and therefore
they do not achieve natural longevity (Ka3apsH, 1969). Tree vitality depends on the
degree and method of pruning. For example, annual shaping in roadside plantations in
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Krasnoyarsk had a positive effect on the tree condition of the small elm (Latin name of
the tree) (TatapuHues, 2012), and pruning trees “under the trunk” in the Tyumen plan-
tations reduced their vitality and decorativeness (KasaHueB & Ka3saHues, 2009).

Relatively recently, attention has been paid to studying the response of urban trees
to hard rejuvenation pruning, which is widely used in street plantations. (fonoBuHckas,
2000; lop6eHko, 2006; Kanentow & beccoHoBa, 2006; Kristoffersen et al., 2010; Pono-
maryova & Bessonova, 2010; KypHuubka & Maxontok, 2012; OnekcinyeHko & MaTkoBcKas,
2015; Fini, et al. 2015). Many authors point to a number of violations of the tree pruning
rules in large cities, namely, the failure to comply with the terms and technology of
this procedure (Shigo, 1984; KypHuubka & Maxoniok, 2012; OnekcinueHko & MaTkoBcKas,
2015), as well as the fact of not taking into account plant age and species specificity
(fop6eHkKo, 2006).

At the same time, in Malaysia, in order to improve plant maintenance practices,
not only tree health is taken into account, but also the skill level of workers who prune
trees in urban areas (Badrulhisham & Othman, 2016). Therefore, it is necessary to pay
more attention to compliance with the rules and proper time for pruning in urban set-
tings.

A number of international publications (Sharma, 1975; Fini et al., 2009; Sjoman et
al. 2015; Percival, 2017) have also been devoted to the study of species resistance of the
genus Acer L. under urban conditions, including the effect of pruning on this species
(Danescu et al., 2015).

The purpose of this paper is to analyze the effect of hard rejuvenation pruning of
Norway maple (Acer platanoides L.) on the growth of annual shoots and leaf area, as
well as their anatomical parameters during three years of tree crown restoration.

MATERIAL AND METHODS

Research was carried out in a large industrial city (Dnipro) located in the steppe
zone of Ukraine. The city is located in a climatic zone with insufficient moisture and
high summer temperatures. The anthropogenic load in the area where the experimental
plants are located is mainly caused by the high traffic congestion levels. There are no
industrial enterprises in this area. Experimental and control trees grow in linear street
plantings along Gagarin avenue directly at the roadbed (the average traffic intensity is
1900 cars/hour). The coordinates of the research site are 48°42'70 ,N, 35203'40" E.

The objects of the study were 25-year-old trees of Acer platanoides L., 10 sample
plants in each option. Experimental plants were subjected to hard rejuvenation pruning
(option 2), while the control variants were not (option 1).

We observed the dynamics of tree crown formation, measured the growth of an-
nual shoots in the growing branches, as well as the size of leaves on these shoots. Sam-
ples were taken in early September from the southeastern side under the same lighting
conditions at a height of 2 m from the soil level. The morphometric parameters of the
shoots were measured by conventional methods (MonuaHos & CmupHoB, 1967). The
leaf area was determined by the contour-weight method (KapmaHoBa, 1976; beccoHoBa,
2006).

For anatomical study, the 3rd-4th leaf from the start of the shoot of the current
year was used. Fragments of a leaf in its middle part, enclosed between the main vein
and the edge, were selected for analysis (Bacunbes, 1988). In order to study the changes
in the indices of the anatomical components of a one-year-old shoot, the authors used
its section at a distance of 1.0 cm from its base. Shoots were cross-sectioned using a
hand-held microtome (KnewH & KnewH, 1974).
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To study the size of cells and tissues, a Biomed-4 microscope and an eyepiece
micrometer were used, the division value of which was determined by an object micro-
meter. The measurements were repeated 30 times. Stomata density was determined on
the prints obtained by the method of G. Kh. Molotkovsky (1935). The stomatal index (Ui)

) . Nux100 )
was calculated using the formula: Ul = —————, where Nu is the number of stomata

Nne+Nu
per 1 mm? of leaf surface area, and Nne is the number of epidermal cells per 1 mm?
(Gupta, 1961). The xeromorphic index (Ixr) was calculated using the formula:

Ne+Nn . . .
Ixr = ———— , where Ne is the density of epidermal cells, pcs/mm? Nn - stomata

100
density, pcs/mm2 The palisade index was determined as the ratio of the palisade me-
sophyll size to the total leaf thickness and was expressed as a percentage (Brailko,
2013).
The research results were processed using Microsoft Office Excel 2007. The arith-
metic mean error was calculated. To compare the morphological and anatomical para-
meters of the control and experimental variants, Student’s t-test was used (p < 0.05).

RESULTS AND DISCUSSIONS

In maple plants, after hard rejuvenation pruning, more intensive shoot growth oc-
curs than in the trees without rejuvenation (Table 1). Length excess of annual shoots of
plants that underwent rejuvenation in the second year after this procedure is 460.66%,
in the third — 306.31%, in the fourth — 222.12%.

In pruned trees, internodes of annual shoots are longer than in the control option.
This pattern is observed in the second, third and fourth years after rejuvenation (Table 1).

The greatest difference between the variants, both in the length of annual shoots
and internodes, is observed in the second year after pruning. The number of internodes
on annual shoots in rejuvenated plants also increases, most of all in the second year af-
ter this procedure. However, in the fourth year, no significant difference was established
in their number in both options.

Table 1. The effect of pruning on the length of annual shoots and internodes

Option After 1year After 2 years After 3 years
Length of annual shoots, cm
With no pruning (control) 16.12+1.09 15.84+0.96 13.38+0.85
With pruning (experiment) 74.26+2.33* 48.52+1.10* 29.72+1.15*
% to control 460.66 306.31 22212
Length of internodes of annual shoots, cm
With no pruning (control) 4.27+0.31 3.27+0.27 3.11:0.34
With pruning (experiment) 8.50+0.42*% 8.32+0.39* 6.57+0.50*
% to control 199.06 223.85 211.25
Number of internodes, pcs.
With no pruning (control) 3.77+0.21 4.84+0.42 4.30+0.32
With pruning (experiment) 8.71x0.52* 7.62+0.51* 5.12+0.47*
% to control 231.83 157.43 119.06

Note: * - differences between the control and the experimental variant are significant of p<0.05
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Tree pruning had a similar effect on the number of leaves on annual shoots (Table
2). An increase in their number is significant, especially one year and two years after
tree pruning; there are no statistical differences between the variants three years later
(i.e., in the fourth year after pruning).

Table 2. Changes in the leaf area in Acer platanoides due to pruning

Option After 1year After 2 years After 3 years
Number of leaves, pcs.
With no pruning (control) 5.20+0.47 7.10£0.42 6.60:0.34
With pruning (experiment) 11.70£0.62* 9.52+0.31* 7.23:0.45
% to control 225.00 134.08 109.54
Area of leaves, cm?
With no pruning (control) 102.3+3.12 110.5+2.14 92.8+3.55
With pruning (experiment) 142.242.25* 146.0+2.54* 134.0£4.33%
% to control 139.14 132.29 144.42
Assimilation area of one-year shoot, cm?
With no pruning (control) 531.96+23.21 784.76+30.42 612.68+25.32
With pruning (experiment) 1665.38+79.52* 1391.92+45.51* 969.33+54.47*
% to control 313.06 177.48.43 158.21

Note: * - differences between the control and the experimental variant are significant of p<0.05

In trees, after deep rejuvenation, larger leaves formed on annual shoots. The ave-
rage leaf area is 139.14% after one year, 132.29% after two years and 144.42% after three
years following the pruning, compared to unpruned trees. Increased degree of leaf size
in comparison with the control values over the years changes less than other morpho-
metric parameters. However, the area of the assimilation surface of the annual shoot
in plants after hard rejuvenation pruning is especially larger than in the control variant
after one year (Table 2). This is related, as already noted, to the formation of the largest
number of leaves on the tree shoots of this variant in this period compared to the con-
trol option. The size of the leaf surface of the shoot is determined by both the leaves’
area and their number. In the 3rd year, their number decreases, and in the 4th year, it is
almost the same as in unpruned trees.

The leaves of pruned plants were damaged more significantly than those of the
unpruned ones. The damage caused to leaves of roadside plantings increases from June
to September, while the proportion of damage by marginal and interveinal necrosis in
leaves of rejuvenated plants is higher, especially in the first years after pruning.

It should be noted that the crowns of trees with pruned skeletal branches usually
restore in 4 years. During this period, 1.8-2.5 m long branches are formed, and their
average number is 41 pieces. The crown formed in this case is much larger than that of
5-year-old trees of the same species.

Annual shoots that form on branches in the first years after the pruning have a
larger diameter than the annual shoots of unpruned trees. However, they develop a
thinner periderm due to weaker phellem development. The phellogen layer is the same
in both variants. Collenchyma is better developed in the shoots of pruned trees. The
thickness of the parenchyma of the primary cortex is not statistically different in both
variants. The secondary bark of pruned trees is thicker. Similar changes occur in the
wood layer. Characteristically, the values of the xylem/phloem ratio are close in plants
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of both variants, which indicates a relatively proportional growth of these tissues after
pruning. The core diameter is 33.84% larger than that of the control plants. (Table 3).

According to the differentiation of the mesophyll, the leaves of Acer platanoides L.
are dorsiventral, hypostomatic (the stomata are located on the leaf underside).

Table 3. Influence of rejuvenation pruning on the thickness of histological
elements of the annual shoots of Acer platanoides, ym

Tissue Unpruned trees Pruneq trees % to unpruned
(control) (experiment) samples
Cork (felema) 68.31:1.15* 57.29+1.20* 86.79
Phelloderm 38.25+1.20* 3211£0.78* 83.86
Collenchyme 4714+0.60* 61.73+1.40* 130.95
Parenchyma of the primary bark 49.72+0.65* 48.26+1.32 97.06
Primary bark 96.86+3.46 109.99+2.01* 113.55
Secondary bark (phloem) 220.26+1.25* 290.4742.24* 131.87
Wood (xylem) 337.63£2.71* 475.25+3.21* 140.76
Core (diameter) 1136.21+13.16* 1520.77+14.81* 133.84

Note: * - differences between the control and the experimental variant are significant of p<0.05

Leaves of greater thickness are formed on the annual shoots of branches of re-
juvenated trees compared to those formed on unpruned trees (Table 4). At the same
time, on the transverse section of the leaf, the thickness of some histological elements
is greater, of others is less or does not change in comparison with the indicators esta-
blished in the plants that have not undergone anti-aging tree pruning. Consequently,
the cuticle layer is much thinner, the bottom and upper epidermis is somewhat thicker.

Table 4. Influence of the rejuvenation pruning on the anatomical

structure of leaves on annual shoots, um

. Unpruned trees Pruned trees
Tissue . % to unpruned samples
(control) (experiment)

Thickness, micron:

leaf 157.38+2.45* 186.62+4.26* 118.58

cuticles 3.21x0.04 2.16+0.02* 67.29
epidermis

upper 18.17+0.45* 20.56+0.51* 11315

bottom 12.60+0.30* 14.50+1.06* 115.08
columnar parenchyma 53.34+1.02* 60.11+0.97* 112.69
spongy parenchyma 70.06+1.96* 89.29+2.12* 127.45
Cell size, pm:
columnar parenchyma

length 45.03+0.83* 49.21+0.91* 109.28

width 8.65+0.94* 12.3411.24* 142.65
spongy parenchyma

length 16.81+0.61* 24.09+0.85* 143.30

width 15.11+0.45* 22.38+0.29* 148.11
Palisade coefficient 5.20£0.11 3.98+0.10 76.54
Columnar/spongy 0.76+0.02 0.67+0.03 88.15

Note: * - differences between the control and the experimental variant are significant of p<0.05
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The thickness of the columnar and spongy mesophylls is greater in the shoot lea-
ves of the pruned trees. The value of their ratio decreases, which indicates that in the
shoot leaves of rejuvenated plants, the development of spongy parenchyma is more
significantly stimulated than that of columnar. The spongy mesophyll of the leaves of
this variant has larger intercellular spaces.

The outlines of epidermal cells are sinuous, and the stomata are relatively evenly
distributed over the leaf area in both variants. According to the structural features of
the stomata and adjacent cells, they belong to the anamocytic (disordered) type. Their
density per 1 mm2 in the leaves of annual shoots of rejuvenated plants is lower than
in the unpruned trees (Table 5). Stomatographic analysis indicates that the size of the
stomatal guard cells (length and width) and the degree of their openness are greater
in pruned trees. The stomatal-epidermal index is practically the same in both variants.
The xeromorphic index is lower in the leaves of annual shoots of pruned trees.

Analysis of the obtained results shows that the annual shoots of the branches of
hardly rejuvenated Acer platanoides L. trees are characterized by more intensive growth
due to reparative regeneration than the shoots of unpruned plants. A significantly lar-
ger assimilation surface is formed after two years due to an increase in both the nu-
mber of leaves and their average area, and after three years only due to a larger area,
since there are almost no differences in the number of leaves.

Table 5. Changes in the parameters of the stomatal apparatus after pruning

Index Unpruned trees Pruneq trees % to unpruned
(control) (experiment) samples
Number of stomata per Tmm2, pcs 273.22+3.41 22110+5.33* 80.92
Number of epidermal cells per 1 mm2, pcs 893.87+5.33 748.31£7.25* 83.71
Stomatal-epidermal index 23.15+0.61 22.80+0.58 98.49
Guard cell length, um 20.51+0.48 25.08+0.51* 122.28
Guard cell width, pm 4.21+0.15 5.48+0.28* 130.16
Stoma openness, pm 3.05£0.10 712+0.21* 233.44
Xeromorphic index.% 11.67£0.53 9.69+0.31* 83.03

K.E. Bakhtadze (1948) highlighted an increase in the leaf size of the newly for-
med shoots after pruning the plants of tea. M.N. Kazantseva and A.A. Soloviova (2009)
obtained similar data on the increase in the leaf area of Populus balsamifera on shoots
formed after radical pruning. N.P. Krenke (1950) believed that the increase in leaf para-
meters during the regeneration period is explained from the point of view of the theory
of cyclic aging and rejuvenation. It is the rejuvenation of the newly formed shoots after
pruning that, according to this researcher, represents the reason explaining the more
active growth of leaves.

More intensive growth processes in the annual shoots of pruned Acer platanoides
L. plants were observed in the process of crown restoration after hard rejuvenation pru-
ning also in other objects - Platanus orientalis and acerifolia (Kanentow & beccoHoBa,
2006), as well as Tilia cordata and T. platyphyllos (Ponomaryova & Bessonova, 2010).
Also N.P. Krenke (1950) pointed out that in the process of plant regeneration, it is of con-
siderable interest to assess the correlative relationships of separate parts of an indivi-
dual. There is a strong correlation between root functions and assimilation mass. The
deciduous surface is formed depending on the thickness of the sucking roots (KazapsH,
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1969). A change in the ratio of underground and aboveground mass of trees in favor of
the former leads to intensive growth of shoots and leaves.

More intensive growth processes in the annual shoots of pruned Acer platanoides
plants were observed in the process of crown restoration after deep rejuvenating pru-
ning also in other objects - Platanus orientalis and acerifolia (Kanentow & beccoHoBa,
2006), as well as Tilia cordata and T. platyphyllos (Ponomaryova & Bessonova, 2010).
Also N.P. Krenke (1950) pointed out that in the process of plant regeneration, it is of con-
siderable interest to assess the correlative relationships of separate parts of an indivi-
dual. There is a strong correlation between root functions and assimilation mass. The
deciduous surface is formed depending on the thickness of the sucking roots (KazapsH,
1969). A change in the ratio of underground and aboveground mass of trees in favor of
the former leads to intensive growth of shoots and leaves.

Currently, a large number of various compounds are known that move into shoots
together with mineral salts in the sap (a large set of amino acids, their amides, urei-
des, peptides, proteins, organic acids, organophosphorus compounds, growth activa-
tors, etc.) (KazapsH, 1969; Kynaesa, 1973). It has been shown that stem and leaf growth
regulation by the root system, as well as the leaf aging process, is carried out with
the participation of cytokinins, which can be considered as a hormonal factor of the
root system affecting the vital activity of aboveground organs (Mothes & Engelbrecht,
1963; KynaeBa, 1973). Cytokinins, along with auxins, are involved in the regulation of cell
division and growth, their differentiation, metabolism of organs that have completed
growth, and influence some organs in the whole plant (Werner & Schmiilling, 2009;
Schéfer et al., 2015; Jameson & Song, 2016).

Thus, the activation of the growth processes of shoots and leaves can be expla-
ined by a decrease in the aboveground / underground mass ratio after the pruning
procedure of skeletal branches and regrowth of a new tree crown. This leads to a sig-
nificantly better supply of organs, which are formed as a result of regeneration, with
water, nutrients, as well as with growth stimulants, which are synthesized in the roots,
primarily with cytokinins.

Rejuvenation pruning of Acer platanoides L. trees significantly affects the formati-
on of the histological elements of the shoot. Thus, the thickness of the secondary bark
(phloem), wood (xylem), collenchyme and the diameter of the core increase. The size of
the secondary bark does not differ in both variants, and the layer of cork and fellem is
thinner in the shoots of pruned trees. Better development of xylem elements promotes
greater flow of water and dissolved minerals into the leaves, which may also be one of
the reasons for the increase in their surface area, and the phloem - for the outflow of
assimilates, their movement in a downward direction.

Changes in leaf anatomical characteristics present a structural reflection of plant
response to external factors (Kanenwow & BeccoHoBa, 2006; Georgy, 2009; Sack et al.,
2003), primarily to water availability (Torres et al., 2003; Kpoxmanb, 2015). The leaves
of annual shoots of newly growing branches of pruned trees have a more mesomor-
phic structure than those of unpruned ones. This is highlighted by a decrease in the
xeromorphic index, the thickness ratio of the columnar parenchyma to the spongy pa-
renchyma, an increase in the stomata size with a smaller amount per unit area of the
epidermis (mm2), and a greater openness of the stomatal fissures. It is known that such
changes in the structure of leaves may be observed under conditions of their better
water supply.
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CONCLUSIONS

In the first 2-4 years after hard rejuvenation pruning of trees, a very significant
intensification in the growth of annual shoots and the formation of leaves of a larger
area in comparison with unpruned plants was observed, which can be explained by an
increase in the ratio of the root system to the aboveground part.

Annual shoots of pruned trees have larger diameters in comparison with unprun-
ed trees due to the thickening of such histological elements as secondary bark, wood
and pith.

The anatomical structure of leaves in pruned trees changes towards mesomor-
phism: there is a decrease in the index of prosenchymality and xeromorphism, a more
significant development of spongy parenchyma, and a decrease in the number of sto-
mata per unit area of the epidermis with an increase in their size. Xeromorphization of
leaves can be considered as an adaptive response to environmental pollution, since
this helps to reduce the intake of toxic gases into their tissues and to reduce the area
of damage.
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Abstract. The researches were carried out in the period 2014-2017 in the intensive apple
orchard of the enterprise ,,Codru ST” Ltd. founded in 2006. The efficiency of chemical
fruit thinning was studied in Gala Must variety grafted on M9 rootstock. The following
active substances were applied: 1. naphthalene-acetamide NAD (Geramid-New), 2. na-
phthylacetic acid ANA (Dirager) and 3. benzyladenine BA (Gerba 4LG), using different
doses and thinning periods. During the research the following indicators were studied:
the number and average weight of fruits, the yield per tree and per unit area, and the
average fruit diameter. On average, over the years 2014-2017, the highest number of fru-
its in the crown of apple trees was obtained using the growth regulators Dirager (131.2
pcs/tree) and Geramid-New (128 pcs/tree), while the variants treated with Gerba 4LG
recorded the highest yield per tree 18.01 kg/tree and the highest average fruit diameter
741 mm. The average fruit weight as a quality indicator varied greatly over the studied
years. This indicator largely correlated with the number of fruits in the tree crown and
weather conditions in the year of reference. It was established that the treatments with
Geramid-New in a dose of 1.2 l/ha when 80% of the petals have fallen + 2-3 days, with
Dirager in a dose of 0.3 [/ha when the diameter of the central fruit is 8-9 mm and with
Gerba 4LG in a dose of 2.5 [/ha when the fruit diameter is 10-15 mm have a significant
effect on the studied indicators.

Key words: Apple; Chemical fruit thinning; Growth regulators; Fruit; Average weight; Di-
ameter; Crop yield.

Rezumat. Cercetarile s-au desfasurat in perioada anilor 2014-2017 in livada intensiva
de mar a intreprinderii SRL ,,Codru ST” fondata in anul 2006. S-a studiat eficienta raririi
chimice a fructelor la soiul Gala Must altoit pe portaltoiul M9. Ca substante active in
cercetare au fost aplicate: 1. naftilacetamida NAD (Geramid-New), 2. acid naftilacetic
ANA (Dirager) si 3. benziladenina BA (Gerba 4LG), folosind diferite doze si perioade de
rarire. Pe parcursul cercetarilor au fost studiati indicatorii: numarul si greutatea medie
a fructelor, productia pe pom si la o unitate de suprafata si diametrul mediu al fructelor.
In medie pe anii 2014-2017 cel mai mare numar de fructe in coroana pomilor de mar a
fost obtinut in cazul tratarii cu regulatorii de crestere Dirager (131,2 buc/pom) si Gera-
mid-New (128 buc/pom), iar Tn variantele tratate cu Gerba 4LG s-a inregistrat cea mai
mare productie de la un pom (18.01 kg/pom) si cel mai mare diametru mediu al fructului
(741 mm). Greutatea medie a unui fruct ca indicator al calitatii a variat mult pe anii luati
in studiu. Acest indicator in mare masura este corelat cu numarul de fructe in coroana
pomilor si conditiile meteorologice din anul de referinta. S-a stabilit ca, tratamentele
cu Geramid-New 1,2 l/ha cand 80% din petale au cazut + 2-3 zile, Dirager 0,3 |/ha cand
diametrul fructului central este de 8-9 mm si Gerba 4LG in doza de 2,5 |/ha cand diame-
trul fructului constituie 10-15 mm au un efect semnificativ asupra indicatorilor studiati.
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Cuvinte-cheie: Mar; Rarire chimica a fructelor; Regulatori de crestere; Fruct; Greutate
medie; Diametru; Productie.

INTRODUCERE

In ultimul deceniu clonele soiului Gala, atat la nivel mondial, cat si in Republica
Moldova, sunt cele mai cultivate soiuri de mar de culoare rosie (Babuc et al., 2013; Balan
et al., 2019; Bucarciuc, 2022; Cimpoies, 2012; Pesteanu, 2015¢; Pesteanu & Calestru, 2020).
Soiul Gala Must infloreste abundent si regulat pe toate tipurile de ramuri de rod, for-
mand recolte Tnalte, dar in unii ani se Inregistreaza o calitate inferioara (Ambrozic Turk
& Stopar, 2010; Pesteanu, 2013a; Pesteanu, 2015¢; Pesteanu & Calestru, 2020). Pentru
a exclude acest fenomen negativ, se recomanda de intervenit prin normarea incarca-
turii de rod prin diverse metode de rarire, (manuald, chimica) cu diferiti regulatori de
crestere si in diverse doze de tratare (Greene, 2002; Dorrigoni & Lezzer, 2007; Ilie et al.,
2016; Pesteanu, 2013b; Pesteanu, 2015a; 2015d; Pesteanu & Calestru, 2015; Pesteanu &
Calestru, 2017).

De aceea, la etapa initiala, in plantatiile de mar, normarea incarcaturii de rod a po-
milor se efectueaza prin metoda chimica si apoi, dupa necesitate, poate fi corectat nu-
marul de fructe prin metoda manuala in functie de gradul de dezvoltare si starea fizio-
logica a plantelor (Vdmasescu & Balan, 2014; Dennis, 2000; Pesteanu, 2017; Stopar, 2000).

Rarirea chimica a organelor reproductive la clonele provenite de la soiul Gala Delici-
ous este studiata de multi cercetatori, dar sa fie luate in investigatie diferite faze de trata-
re cu diferiti regulatori de crestere nu s-a efectuat pana acum (Pesteanu & Calestru, 2020).

Pentru solutionarea acestei probleme, este necesar de a studia utilizarea diferitor
regulatori de crestere a caror substanta activa sunt produsele pe baza de NAD, ANA si
BA, care permit de a efectua tratari de la caderea petalelor si pana cand fructul cen-
tral din inflorescenta are 15 mm diametru (Greene, 2002; Hiroshi et al., 2018; Pesteanu,
20133, 2013b; Pesteanu, 2015b, 2015d; Pesteanu & Calestru, 2020).

MATERIALE S| METODE

Cercetarile au fost efectuate Tn perioada anilor 2014-2017, in livada intensiva de
mar a intreprinderii SRL "Codru-ST”, plantata in preajma satului Paulesti, raionul Cala-
rasi. Plantatia a fost fondata in toamna anului 2006, cu pomii de un an, sub forma de
varga.

Ca material biologic a fost luat soiul Gala Must altoit pe portaltoiul M9, coroana
condusa dupa sistemul fus subtire ameliorat, distanta de plantare 3,5x1,2 m.

Pentru determinarea eficientei raririi fructelor la pomii de mar din soiul Gala Must
au fost utilizati regulatori de crestere pe baza de NAD, ANA si BA, produsi de compania
"L.Gobbi” SRL, Italia si s-a realizat urmatoarea experienta (Tabelul 1).

Cercetarile s-au efectuat dupa metodele generale de indeplinire a experientelor
cu speciile pomicole atat in camp, cat si in laborator.

Tratarea pomilor s-a facut cu stropitoarea portabila in orele fara vant, de diminea-
ta, la temperatura de +18°C. Cantitatea de solutie la un pom a constituit 0,42 litri, reie-
sind din numarul de pomi la o unitate de suprafata si cantitatea de apa recomandata
de 1000 l/ha.
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Tabelul 1. Schema experientei privind metoda de rarire si doza de tratare a pomilor de
mar cu regulatori de crestere

Variantele Ingredient Doza de .
. . . Modul de aplicare
experientei activ tratare, l/ha
Fara rarire (m) - - -
RSrire manuali ) ) Rarire manuala dupa caderea fiziologica, cand
fructul central atinge 15-20 mm in diametru
1,2
Geramid New NAD 15 Prin stropire, la caderea a 80% de petale +2-3 zile,
(44,8 g/l) d cand fructul central atinge 4-7 mm in diametru
2,0
0,2
Dirager ANA 03 Prin stropire, cand fructul central atinge 8-9 mm
g (37g/1) d in diametru
0,4
2,0
Gerba & LG 6BA 25 Prln.stroplre, cand fructul central atinge 10-15 mm
(t1g/1) in diametru
3,0

Evidentele pentru determinarea numarului de fructe, a greutatii medii a unui fruct,
a productiei la un pom, la o unitate de suprafata si diametrul fructelor s-a efectuat in
perioada recoltarii. Rezultatele au fost raportate la varianta martor.

REZULTATE $I DISCUTII

Numarul de fructe in cadrul unui pom rezulta din ponderea de flori, coeficientul
de legare, modul de normare a incarcaturii de rod si doza aplicata in cadrul fiecarui
reglator de crestere in parte.

Datele prezentate in tabelul 2 scot in evidenta, ca numarul de fructe din coroana
pomilor de mar au fost in corelatie directa cu factorii luati in studiu. Un numar mai
mare de fructe la pomii din soiul Gala Must a fost inregistrat pe variantele in studiu Tn
anii 2014 si 2016, unde mediile au constituit 130,4 si, respectiv, 132,3 buc/pom. n anul
2017 numarul de fructe a fost cel mai mic din perioada cercetarilor (97,7 buc/pom),
datorita unui numar mai mare de fructe in anul precedent si conditiilor nefavorabile
in perioada de diferentiere a mugurilor de rod, ceea ce in final a influentat si indicele
mediu multianual (145,7 buc/pom). Anul 2015 se caracterizeaza printr-un numar mediu
de fructe (106,3 buc/pom).

Studiind in continuare cum a variat numarul de fructe pe parcursul cercetarilor,
un decalaj mai destabilizat a fost nscris in varianta martor, unde indicele in studiu, in
anii 2014 si 2015, a inregistrat cele mai mari valori, 231 si, respectiv, 244 buc/pom, iar
in anii 2015 si 2016 cele mai mici, 65 si, respectiv, 43 buc/pom. In varianta respectiva si
numarul de fructe pe parcursul cercetarilor a Tnregistrat cea mai mare valoare, consti-
tuind 145,7 buc/pom. In functie de numarul de fructe obtinut in coroana pomilor din
varianta martor putem mentiona ca soiul Gala Must nu este predispus completamente
la fructificare alternativa, cand in coroana pomilor s-au inregistrat productii de 48,54 si
51,45 t/ha (Tabelul 5).

In anii 2015 si 2017 diferenta dintre anii luati in studiu in functie de numarul de
fructe la un pom scoate in evidenta valori mai mici ale indicelui in studiu, avand la baza
numarul mai mare de fructe din anii precedenti (2014, 2016).
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Tabelul 2. Influenta regulatorilor de crestere si dozei de tratare asupra numarului de
fructe din coroana pomilor de mar din soiul Gala Must, buc/pom

Variantele Doza tratarii Anii Media
experientei (L/ha) 2014 2015 2016 2017 2014-2017
Fara rarire (m) - 231 65 pIA 43 145,7
Rarire manuala - 110 112 108 110 110,0
1,2 116 110 114 99 109,7
Geramid New 1,5 123 117 120 102 115,5
2,0 137 130 140 105 128,0
0,2 130 121 127 108 121,5
Dirager 0,3 115 110 118 98 110,2
0,4 140 131 136 118 131,2
2,0 130 103 133 107 118,2
Gerba 4LG 2,5 108 91 14 95 102,0
3,0 95 80 101 90 91,5
Media - 130,4 106,4 132,3 97,7

Numarul de fructe la un pom de mar de soiul Gala Must difera semnificativ si in
functie de modul de normare a incarcaturii de rod pe durata cercetarilor. in varianta
fara rarire numarul de fructe la un pom dupa media multianuala a inregistrat valori mai
mari (145,7 buc/pom), in comparatie cu varianta rarire manuala (110,0 buc/pom). Numa-
rul de fructe in varianta rarire manuala a fost constant pe parcursul cercetarilor si nu a
variat esential fata de valoarea medie multianuala, deoarece scopul a fost de a mentine
in coroana 110-115 buc/pom.

Reglatorii de crestere utilizati la rarirea chimica a organelor reproductive pe par-
cursul cercetarilor au avut aportul lor asupra numarului mediu de fructe in cadrul co-
roanei pomilor de mar. Un numar mai mare de fructe in coroana pomilor de mar a fost
inscris n cazul tratarii cu regulatorul de crestere Dirager (110,2-131,2 buc/pom) in com-
paratie cu produsul Geramid New (109,7-128,0 buc/pom), unde normarea incarcaturii
de rod se declanseaza imediat dupa caderea petalelor. Cel mai mic numar de fructe in
coroana pomilor de mar a fost obtinut in cadrul utilizarii reglatorului de crestere Gerba
4 LG (91,5-118,2 buc/pom). Numarul diferit de fructe din cadrul pomilor de mar din so-
iul Gala Must se explica prin actiunea fiecarei substante active in mod specific asupra
blocarii dezvoltarii semintelor din camera seminala a fructelor, abscizia lor si conditiile
climaterice care au fost inregistrate in perioada tratarii.

Deoarece este cunoscut ca soiul Gala Must face parte din soiurile la care mai dificil
se raresc chimic organele reproductive, s-au luat in studiu si diverse doze de tratare,
inclusiv cele recomandate pentru cultura marului in Republica Moldova.

Daca, spre exemplu, numarul de fructe in medie pe anii 2014-2017 in varianta trata-
ta cu produsul Geramid New 1,2 |/ ha a fost de 109,7 buc/pom, o valoare aproximativa cu
varianta rarire manuala, atunci Tn cazul variantei Geramid New 1,5 |/ ha valoarea acestui
indice a constituit 115,5 buc/pom. Majorarea dozei de tratare a produsului Geramid New
la 2,0 l/ha a influentat esential numarul de fructe in cardul pomilor, unde indicele in
studiu a constituit 128,0 buc/pom.

Aceasta se explica prin faptul ca in cadrul unor soiuri de mar, utilizarea dozelor
mai mici de produs poate avea o reactie negativa asupra numarului de fructe obtinutin
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coroana pomilor, o influenta mai scazuta asupra normarii incarcaturii de rod. La astfel
de rezultate, in conditiile anului 2018 in cadrul soiului Gala Buckeye in Republica Mol-
dova, au ajuns A. Pesteanu si O. Calestru (2020).

Valori mai mari in cadrul variantelor unde s-a administrat produsul Dirager au fost
obtinute Tn varianta tratata cu doza 0,4 [/ha (131,2 buc/pom). Tn varianta Dirager 0,3 |/
ha, indicele Tn studiu s-a diminuat (110,2 buc/pom), pe cand in cazul variantei Dirager
0,2 l/ha numarul de fructe din coroana pomilor pe parcursul a 4 ani a fost de 121,5 buc/
pom, sau o majorare fata de varianta precedenta cu 10,2%.

in cazul variantelor tratate cu reglatorul de crestere Gerba 4 LG inregistram o in-
fluenta mai esentiala asupra indicelui luat in studiu, comparativ cu variantele tratate cu
produsele Geramid New si Dirager. Cel mai mic numar de fructe la un pom in varianta
Gerba & LG a fost obtinut in cazul tratarii cu doza de 3,0 l/ha (91,5 buc/pom), apoi valori
mai mari ale indicelui Tn studiu au fost nscrise in varianta cu doza 2,5 l/ha (102,0 buc/
pom). Un numar mai mare de fructe n cazul variantelor tratate cu produsul Gerba 4 LG
a fost inscris Tn cazul administrarii dozei de 2,0 l/ha (118,2 buc/pom), care a fost aproxi-
mativ la nivelul variantelor Geramid New 1,5 l/ha si Dirager 0,2 l/ha.

Greutatea medie a unui fruct, ca indicator al calitatii (Tabelul 3), a variat mult n
decursul anilor luati n studiu in cadrul pomilor din soiul Gala Must. Cea mai mare gre-
utate medie a unui fruct s-a nregistrat in anul 2017 (172,0 g), iar cea mai mica in 2016
(136,4 g). Pe parcursul anilor 2014 si 2015 greutatea medie a unui fruct a inregistrat valori
medii constituind 143,1 si, respectiv, 162,2 g. Acest indicator in mare masura este corelat
cu numarul de fructe obtinut in cadrul unui pom si conditiile meteorologice din anul de
referinta. De asemenea, greutatea medie a unui fructin perioada respectiva s-a diminu-
at esential din considerentul numarului mare de fructe in varianta martor, acolo unde
indicele in studiu a Tnregistrat cele mai mici valori.

Tabelul 3. Influenta regulatorilor de crestere si a dozei de tratare asupra greutatii
medii a unui fruct din coroana pomilor de mar din soiul Gala Must, g

Variantele Doza tratarii Anii Media
experientei (L/ha) 2014 2015 2016 2017 2014-2017

Fara rarire (m) - 88,3 1901 86,3 1921 139,2

Rarire manuala - 1581 154,2 149,8 157,1 154,8

1,2 154,6 166,4 151,6 178,8 162,8

Geramid New 1,5 146,5 150,6 141,9 173,2 153,0

2,0 122,2 127,3 117,2 151,8 129,6

0,2 136,4 149,3 137,5 166,7 147,5

Dirager 0,3 1521 163,0 153,6 175,3 161,0

0,4 129,0 137,3 125,9 161,5 138,4

2,0 138,7 1731 132,0 168,4 153,0

Gerba 4LG 2,5 165,3 183,3 44,6 183,7 169,2

3,0 182,5 189,3 159,9 183,7 178,8

Media - 143, 162,2 136,4 172,0

Greutatea medie a unui fruct se schimba si sub influenta metodei de normare a'in-
carcaturii de rod. Valori mai mici ale indicelui dat s-au inregistrat in variantele Geramid
New 2,0 l/ha (129,6 g), Dirager 0,4 /ha (138,4 g) si fara rarire (139,2 g) comparativ cu cele-
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lalte variante (147,5-178,8 g). Decalajul esential intre variantele cu o greutate medie mai
mica, se explica prin numarul diferit de fructe si reactia regulatorului de crestere asu-
pra soiului luat in studiu pe parcursul anilor de cercetare. O greutate mai mica a unui
fruct a fost obtinuta in varianta martor in anii 2014 si 2016 constituind 88,3 si, respectiv,
86,3 g, si diametral opus - fructele cu valori de greutate foarte mari inregistrate in anul
2015 (190,1 g) si 2017 (192,1 g). Acest fenomen a fost Tnregistrat in urma unei alternante
partiale de fructificare, care la soiul Gala Must nu este atat de accentuata ca la pomii
din alte soiuri. In cadrul variantei cu rarire manuala inregistram o greutate medie (154,8
g), care are valori echilibrate pe parcursul cercetarilor.

Produsele utilizate la rarirea chimica a fructelor au influentat si ele asupra indice-
lui in studiu in mod diferentiat, inregistrand greutati medii ale unui fruct in functie de
substanta activa utilizata la tratare si de doza administrata.

Comparand greutatea medie a unui fruct in functie de reglatorii de crestere uti-
lizati la rarirea chimica, s-a constatat, ca in rezultatul tratarii pomilor cu produsul Ge-
ramid New 1,2 |/ha s-a Tnregistrat o valoare de 162,8 g, adica o majorare, comparativ
cu varianta rarire manuala, cu 17,0%. In cadrul variantei Geramid New 1,5 l/ha, indicele
studiat a fost la nivelul variantei rarire manuala 153,0 g, iar cu majorarea dozei la 2,0 |/
ha au fost nscrise cele mai mici valori (129,6 g). Majorarea greutatii medii a fructelor
este corelata cu cantitatea de produs administrata in cadrul fiecarui pom pe variantele
studiate.

Tn cazul variantelor cu utilizarea produsul Dirager, greutatea medie a unui fruct la
diferite rate de tratament prezinta interes pentru pomicultura moderna. Astfel, daca
greutatea medie a unui fruct in varianta Dirager 0,2 l/ha a fost de 147,5 g, atunci la po-
mii tratati cu doza 0,3 L/ha, indicele din studiu a crescut pana la 161,0 g. La majorarea in
continuare a cantitatii de produs la o unitate de suprafata (Dirager 0,4 l/ha), inregistram
valori mai mici ale indicelui luat n studiu (138,4 g).

Regulatorul de crestere Gerba 4 LG a avut o actiune mai vizibila asupra greutatii
medii a unui fruct, Inregistrand valori mai mici in varianta tratata cu doza 2,0 [/ha (153,0
g), apoi in ordine crescanda s-a plasat varianta cu doza 2,5 [/ha (169,2 g), iar fructe cu
valori mai mari s-au inregistrat in varianta cu doza 3,0 l/ha (178,8 g).

Productia de fructe este principalul indice prin care se poate aprecia eficienta
elementelor tehnologice aplicate la cultura marului. Productia de fructe la mar este o
caracteristica complexa, care depinde de modul de gestionare a incarcaturii de fructe,
cantitatea de produs aplicata la rarirea chimica si modul in care aceste elemente teh-
nologice au interactionat cu factorii de mediu (Pesteanu & Calestru, 2017; Pesteanu &
Calestru, 2020).

Datele din tabelul 4 arata ca factorii mentionati mai sus au avut un impact esential
asupra productiei de fructe in cadrul unui pom.

Productia de fructe in cadrul unu pom este corelata de numarul de fructe inscris
in coroana pomilor de mar si de greutatea medie a unui fruct. O productie mai mare
de fructe in coroana pomilor de mar cu diferite metode de gestionare a incarcaturii de
fructe a fost obtinuta in anul 2014, in comparatie cu anii 2015 si 2016. In anul 2017, acest
indice a inregistrat valori mai mici din cauza factorilor mentionati anterior.

Metoda de normare a incarcaturii de rod pe parcursul cercetarii a influentat indi-
cele studiat, inregistrandu-se valori mai mari in varianta Dirager 0,4 l/ha cu 18,06 kg/
pom, iar valori mai mici in varianta martor, fara rarire (15,53 kg/pom). Daca n varianta
precedenta decalajul in timpul cercetarii privind productia de fructe nu a fost suficient
de mare, atunci in varianta martor se inregistreaza valori mai mici ale indicatorului dat
n anii 2015 (12,41 kg/pom) si 2017 (8,26 kg/pom) ca si Tn cazul numarului de fructe.
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Tabelul 4. Influenta regulatorilor de crestere si a dozei de tratare asupra productiei de
fructe in coroana pomilor de mar din soiul Gala Must, kg/pom

Variantele Doza tratarii Anii Media
experientei (L/ha) 2014 2015 2016 2017 2014-2017
Fara rarire (m) - 20,39 12,41 21,05 8,26 15,53
Rarire manuala - 17,39 17,27 16,18 17,28 17,03
1,2 17,93 18,30 17,28 17,70 17,80
Geramid New 1,5 18,01 17,62 17,03 17,67 17,58
2,0 16,74 16,55 16,41 15,94 16,41
0,2 17,73 18,06 17,46 18,00 17,81
Dirager 0,3 17,49 17,93 18,12 1718 17,68
0,4 18,06 17,99 17,12 19,06 18,06
2,0 18,03 17,83 17,55 18,02 17,86
Gerba 4LG 2,5 17,85 16,68 16,48 17,45 17,11
3,0 17,33 15,14 16,15 16,53 16,29
Media - 17,90 16,89 17,35 16,64

O valoare aproximativa cu rarirea manuala (17,03 kg/pom) a fost inregistrata in
varianta tratata cu regulatorul de crestere Gerba 4 LG 2,5 |/ha - 17,11 kg/pom.

Productia de fructe in cadrul unui pom in celelalte variante a inregistrat valori mai
mici, sau neinsemnat mai mari in comparatie cu varianta rarire manuala.

Productia de fructe in coroana pomilor de mar a fost corelata si de doza de produs
administrata in perioada de rarire chimica.

in cadrul pomilor din soiul Gala Must s-au obtinut productii mai mari de mere in
cadrul variantei Geramid New 1,2 l/ha (17,80 kg/pom) si Geramid New 1,5 l/ha (17,58 kg/
pom). Majorarea dozei de produs administrat la 2,0 l/ha, a diminuat productia de fructe
obtinuta in cadrul unui pom, comparativ cu variantele anterioare, cu 7,8 si, respectiv, 6,7%.

Tn cadrul variantelor tratate cu Dirager 0,2 l/ha, productia de fructe in cadrul unui
pom a inregistrat valori neinsemnat mai mari comparativ cu variantele Dirager 0,3 [/ha
si Dirager 0,4 l/ha.

Tratamentele efectuate cu regulatorul de crestere Gerba 4 LG au redus mai esen-
tial productia de fructe din cadrul unui pom, comparativ cu produsele Geramid New si
Dirager. Productia in cadrul unui pom din soiul Gala Must a variat intre 16,29 si 17,86 kg/
pom. Valoarea acestui indice pentru varianta Gerba 4 LG 2,0 |/ha a fost mai mare (17,86
kg/pom) decat in cazul variantei Gerba 4 LG 2,5 l/ha (1711 kg/pom). Tn cazul variantei
Gerba 4 LG 3,0 l/ha, productia Tn cadrul unui pom a inregistrat valori mai mici (16,29 kg/
pom), adica cu o scadere de 8,8% n comparatie cu varianta Gerba 4 LG 2,0 l/ha.

Productia de fructe pe o unitate de suprafata nu a fost foarte diferita fata de cea
obtinutd Tn cadrul unui pom. In medie pe anii de fructificare, cea mai mare productie
de fructe a fost obtinuta Tn anul 2014 (42,87 t/ha), scazand apoi in anii 2016 (41,40 t/ha),
2015 (40,25 t/ha) si valori mai mici ale acestui indice s-au inregistrat Tn anul 2017 (39,63
t/ha) (Tabelul 5).

Metoda de normare a incarcaturii de rod a influentat in mod diferit productia de
fructe pe o unitate de suprafata. Astfel, daca, in medie, in anii de fructificare 2014-2017
la pomii din soiul Gala Must Tn varianta tratata cu produsul Geramid New 1,2 [/ha, pro-
ductia de fructe a fost de 42,38 t/ha, in varianta martor, fara rarire, valoarea indicelui
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studiat a constituit 36,97 t/ha. Teoretic, ar persista ipoteza ca productii de fructe mai
mari ar trebui sa se inregistreze Tn varianta martor, fara rarire, insa in baza studiilor
efectuate inregistram rezultate diametral opuse, ceea ce se explica prin fructificare par-
tial alternativa a pomilor din soiul dat in anii 2015 si 2017.

Tabelul 5. Influenta regulatorilor de crestere si a dozei de tratare asupra productiei de
fructe in plantatia de mdr din soiul Gala Must, t/ha

Variantele Doza tratarii Anii Media
experientei (L/ha) 2014 2015 2016 2017 2014-2017

Fara rarire (m) - 48,55 29,55 50,12 19,67 36,97

Rarire manuala - 41,41 41,12 38,52 4114 40,55

1,2 42,69 43,57 114 42,14 42,38

Geramid New 1,5 42,88 41,95 40,55 42,07 41,86

2,0 39,86 39,40 39,07 37,95 39,07

0,2 44,90 43,00 42,62 42,86 43,34

Dirager 0,3 11,64 42,69 4314 40,91 4210

0,4 43,00 42,83 40,76 45,38 43,00

2,0 42,93 42,85 £1,79 42,90 42,62

Gerba 4LG 2,5 42,50 39,72 39,24 41,55 40,75

3,0 41,26 36,05 38,45 39,36 38,78

Media - 42,87 40,25 41,40 39,63

Studiul efectuat in continuare scoate in evidenta ca valori identice ale indicelui
luat Tn studiu cu varianta rarire manuala (40,55 t/ha) au fost inregistrate n varianta
tratata cu produsul Gerba 4 LG 2,5 [/ha (40,75 t/ha). In celelalte variante acest indice a
fost mai mic, sau mai mare in comparatie cu varianta rarire manuala. Doza de produs
utilizata la rarirea chimica in cazul regulatorilor de crestere luati in studiu a avut o in-
fluenta directa asupra productiei de fructe. Daca, de exemplu, productia de fructe in
cazul tratarii pomilor cu regulatorul de crestere Geramid New 1,2 l/ha a fost de 42,38 t/
ha, atunci valoarea acestui indice in cazul variantei Geramid New 1,5 l/ha - 41,86 t/ha.
Odata cu majorarea dozei de tratare, valoarea indicelui in studiu scade, inregistrand in
varianta Geramid New 2,0 l/ha productie de 39,07 t/ha.

Daca in cazul variantelor tratate cu regulatorul de crestere Geramid New, randa-
mentul a fost de 39,07 — 42,38 t/ha, atunci in cadrul variantelor tratate cu produsul Di-
rager n-a fost inscrisa o oarecare legitate asupra normarii organelor de rod in plantatia
de mar din soiul Gala Must, constituind 42,10 - 43,34 t/ha, insa luand in consideratie
diametrul mediu al fructelor, valori mai mari au fost inscrise in varianta Dirager 0,3 |/
ha. Productii neinsemnat mai mari de fructe pe unitate de suprafata s-au inregistrat in
varianta Dirager 0,2 l/ha (43,34 t/ha), apoi in descrestere se plaseaza varianta Dirager
0,4 L/ha (43,00 t/ha), si ultima pozitie revine variantei Dirager 0,3 l/ha (42,10 t/ha), unde
gradul de rarire a fost mai inalt. Influenta regulatorului de crestere Dirager, atunci cand
fructul central a atins 8-9 mm diametrul, a avut o influenta mai elocventa asupra indi-
celui studiat.

Produsul Gerba 4 LG a avut si el aportul sau asupra productiei de fructe pe vari-
antele luate in studiu. Astfel, productia medie de fructe pe parcursul anilor 2014-2017

42



EFICIENTA RARIRII CHIMICE IN DIFERITA DOZA DE TRATARE LA SOIUL GALA MUST CU PRODUSE PE BAZA DE NAD ...

la pomii de mar din soiul Gala Must Tn varianta Gerba 4 LG 2,0 l/ha a fost de 42,62 t/
ha, Tn varianta Gerba 4 LG 2,5 l/ha a constituit 40,75 t/ha, adica o scadere cu 4,4% fata
de varianta anterioara. Legitatea mentionata anterior este valabila si pentru varianta
tratata cu regulatorul de crestere Gerba 4 LG 3,0 l/ha, unde productia de fructe a scazut
cu 9,0% fata de varianta Gerba 4 LG 2,0 |/ha si cu 4,8% comparativ cu varianta Gerba 4
LG 2,5 l/ha. Temperatura mai ridicata de 250C pe parcursul a 4-5 zile Tn anul 2015, dupa
tratament, a influentat gradul de rarire a fructelor la soiul Gala Must, fiind la nivel cu
media multianuala (Gerba 4 LG 2,0 l/ha), sau mai mici.

Datele obtinute ne permit sa evidentiem ca productii mai mari la rarirea chimica
a organelor de rod s-au Tnregistrat in varianta Geramid New 1,2 l/ha, Tn varianta Dirager
0,2 l/ha si la aplicarea produsului Gerba 4 LG in varianta tratata cu 2,5 l/ha.

Calitatea fructelor este o caracteristica deosebit de importanta atunci cand se
inregistreaza productii aproximativ identice pe o unitate de suprafata si este necesar
de a lua decizii privind influenta produsului sau a dozei de tratare, ce se caracterizeaza
prin diverse caracteristici morfologice, organoleptice, tehnologice, biochimice si, in fi-
nal, prin valoarea alimentara.

Analizand diametrul fructelor, criteriu luat la clasificarea fructelor pe categorii de
calitate, pe parcursul cercetarilor si variantele luate Tn studiu (Tabelul 6), Tnregistram ca
indicele in cauza este influentat de metoda de normare a incarcaturii de fructe, de pro-
dusele utilizate pentru rarirea chimica si doza administrata in cadrul fiecarui produs.

Tabelul 6. Influenta regulatorilor de crestere si a dozei de tratare asupra calitatii expri-
mata prin diametrul mediu al fructelor la soiul Gala Must, mm

Variantele Doza tratarii, Anii Media
experientei (L/ha) 2014 2015 2016 2017 2014-2017
Fara rarire m) - 58,4 77,0 59,0 77,3 67,9
Rarire manuala - 72,0 71,5 71,8 72, 71,8
1,2 72,6 74,0 72,3 76,5 73,8
Geramid New 1,5 71,0 72,0 69,7 75,7 72
2,0 65,3 66,2 64,4 73,2 67,3
0,2 68,2 7,3 68,9 74,8 70,8
Dirager 0,3 71,3 73,4 72,7 75,1 73,
0,4 67,9 69,0 66,6 72,1 68,9
2,0 66,2 72,7 67,3 72,7 69,7
Gerba 4LG 2,5 71,9 74,9 70,0 74,0 72,7
3,0 73,9 76,7 71,9 74,0 74
Media - 69,0 72,6 68,6 74,3

Valori mai mici ale diametrului fructelor in perioada anilor 2014-2017 in variantele
luate Tn cercetate au fost inscrise in anul cu productii mai mari, adica anul 2016 (68,6
mm), si anul 2014 (69,0 mm).

Cel mai mare diametru mediu al fructelor pe variantele luate n studiu a fost ob-
tinut Tn anul 2017 (74,3 mm), in timp ce Tn anul 2015 indicele studiat a inregistrat valori
medii (72,6 mm). Valorile privind diametrul mediu al fructelor pe parcursul cercetarilor
este considerat optimal pentru soiul Gala Must.
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Metoda de normare a incarcaturii de rod influenteaza si ea asupra diametrului
mediu al unui fruct. Valori mai mici ale indicelui dat s-a inregistrat in varianta martor
fara rarire (67,9 mm) si in variantele Geramid New, 2,0 l/ha (67,3 mm), Dirager, 0,4 l/ha
(68,9 mm) si Gerba 4 LG, 2,0 l/ha (69,7 mm). in celelalte variante, unde s-a efectuat ra-
rire chimica, acest indice a evoluat pe parcursul anilor de cercetare, cand inregistram
o corelatie mai rationala a diametrului mediu al fructelor, indicele in studiu fiind mai
mare de 70 mm.

Varianta tratata cu Geramid New 2,0 l/ha si Dirager 0,4 l/ha a inregistrat valori
identice cu varianta martor. Regulatorul de crestere Gerba 4 LG, care se caracterizeaza
printr-un grad mai mare de rarire a organelor de rod, a indus o crestere mai mare asu-
pra indicelui Tn studiu.

De asemenea, diametrul mediu al unui fruct se modifica sub influenta dozei de
produs aplicata pe variantele in studiu. Studiul efectuat a scos in evidenta, ca majora-
rea dozei de produs la tratarea cu Geramid New si Dirager a atras dupa sine micsorarea
diametrului mediu al unui fruct. Daca, de exemplu, n varianta Geramid New 1,2 l/ha
diametrul mediu al unui fruct a fost de 73,8 mm, atunci, cu majorarea dozei la 1,5 l/ha,
a constituit 72,1 mm, iar in varianta Geramid New 2,0 l/ha - 67,3 mm. Tn cazul tratamen-
telor cu produsul Dirager diametrul mai mare a fost inscris in varianta cu doza 0,3 [/ha
(7371 mm), Tnsa la aplicarea produsului Gerba 4 LG, inregistram ca odata cu majorarea
dozei de produs sporeste indicele in studiu. Valori maxime privind indicele in studiu
fiind Tnscrise Tn varianta Gerba 4 LG 3,0 l/ha (74,1 mm).

Tn general, se constata ca numarul de fructe pe pom, greutatea medie a fructelor,
productia de fructe pe pom si pe unitatea de suprafata, precum si diametrul mediu al
unui fruct sunt corelate de metoda de rarire a incarcaturii de rod, regulatorul de creste-
re si doza administrata, precum si de conditiile meteorologice din timpul perioadei de
tratament, inainte si dupa aplicare.

CONCLUZII

Regulatorii de crestere pe baza de NAD, ANA si BA, in diferite doze, influenteaza
in mod special asupra numarului de fructe, asupra greutatii medii a acestora, asupra
diametrului fructelor si productivitatii plantatiei de mar.

Pentru o reglare mai eficienta a incarcaturii de fructe in cadrul pomilor din soiul
Gala Must prin metoda chimica si pentru a exclude influenta fenomenelor climatice,
este necesar ca la normarea incarcaturii de rod sa se utilizeze 1 - 2 regulatori de cres-
tere, in functie de modul de actiune si perioada de aplicare, pentru a putea elabora o
strategie de rarire a fructelor.

Pentru soiul Gala Must s-au inregistrat productii mai mari si de o calitate competi-
tiva la tratarea cu produsul Geramid New 1,2 [/ha la caderea a cca. 80% din petalele plus
2-3 zile. Tn cazul in care conditiile meteorologice nu sunt favorabile pentru tratamentul
cu produsul Geramid New in aceasta perioada, mai tarziu poate fi aplicat regulatorul de
crestere Dirager 0,3 l/ha, cand fructul central din inflorescenta are 8-9 mm in diametru.
In cazul cdnd numarul de organe de rod din coroana pomilor este mare, se recomanda
de tratat cu Gerba 4 LG 2,5 l/ha, cand dimensiunea fructului central din inflorescenta
are 10-15 mm in diametru.
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Abstract. Sweet cherry fruits are considered to be highly perishable, with a short shelf
life and very often cannot reach the final consumer at optimum quality after a longer
period of transportation. In this research, four types of modified atmosphere packages
were studied related to gas concentration dynamics during the post-harvest period to
maintain fruit quality in Kordia and Regina varieties grafted on Gisela 5 rootstock. To
determine the effectiveness of modified atmosphere packaging in contrast to normal
atmosphere the following experiment was carried out: V1 - normal atmosphere (con-
trol); V2 - Trendlife; V3 - Decco; V4 - ESL; V5 - Xtend. Sweet cherries were stored for 42
days at the temperature of -0.5°C. At intervals of 0; 2; 4; 5 and 6 weeks after storage, the
CO, and O, concentrations were determined using the gas analyzer for CO, and 0, (Gas
Analyzer Avi-Gas, TEXA, Poland). The results were compared to the control variant. Mo-
dified atmosphere packages had a positive effect on CO, and O, concentrations during
storage. The concentration of carbon dioxide increased significantly and the concen-
tration of oxygen decreased, which created favourable conditions for extending the
storage life of sweet cherries. The most rational CO, and O, concentrations were in the
variants where sweet cherries were stored in Decco and Xtend packages.

Key words: Sweet cherries; Modified atmosphere packages; Carbon dioxide; Oxygen.

Rezumat. Fructele de cires se considera foarte perisabile, a caror durata de depozitare si
pastrare este redusa si foarte frecvent nu pot ajunge la consumatorul final la o calitate
optima de consum dupa o perioada mai indelungata de transportare. In cadrul acestei
cercetari au fost studiate patru tipuri de ambalaje cu atmosfera modificata si influenta
lor asupra concentratiei de gaze in perioada post-recoltare, pentru a mentine calitatea
cireselor de soiurile Kordia si Regina, altoite pe portaltoiul Gisela 5. Pentru determina-
rea eficientei ambalajelor cu atmosfera modificata in comparatie cu atmosfera normala
a fost infiintata urmatoarea experienta: V1 - atmosfera normala (martor); V2 - Trendlife;
V3 - Decco; V4 - ESL; V5 -Xtend. Ciresele au fost depozitate timp de 42 zile la tempera-
tura de -0,5°C cu o umiditate relativa de 90-95%. La intervale de 0; 2; 4; 5 si 6 saptamani
dupa punerea la pastrare a cireselor s-a determinat concentratia de CO, si O, cu ajutorul
analizatorului de gaze Gas Analyzer Avi-Gas, TEXA, Polonia. Rezultatele au fost raportate
la varianta martor. Ambalajele cu atmosfera modificata au avut un efect pozitiv asupra
concentratiilor de CO, si O, in perioada pastrarii. Concentratia dioxidului de carbon s-a
majorat esential, iar cea a oxigenului a diminuat, creand conditii favorabile pentru pre-
lungirea duratei de depozitare a cireselor. Cea mai rationala concentratie de CO, si 0, a
fost in variantele unde ciresele s-au pastrat in ambalaje de tipul Decco si Xtend.

Cuvinte-cheie: Cirese; Ambalaje in atmosfera modificata; Dioxid de carbon; Oxigen.
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INTRODUCERE

Productia mondiala de cirese creste in fiecare an, deoarece este un fruct solicitat
de consumatori pe scara larga care inregistreaza beneficii majore in comparatie cu alte
specii pomicole. Ciresele se comercializeaza cu usurinta, dar sezonul scurt de recoltare
si fermitatea sensibila a fructelor limiteaza disponibilitatea lor pe piata pe parcursul a
catorva saptamani (Long et al., 2014).

Calitatea fructelor este un factor foarte important pentru comercializarea cirese-
lor. Principalele caracteristici de calitate ale acestui fruct atractiv sunt dimensiunea,
culoarea fructului si a pedunculului, glucidele, fermitatea si compusii fenolici (Esturk
et al., 2012). Printre principalele afectiuni de calitate ale acestui fruct pot fi considerate:
scobiturile, brunificarea pedunculului, defectele la nivel de epiderma, craparea fruc-
telor si bolile fungice dupa recoltare (Esti et al., 2002; Alique et al., 2003; Esturk et al.,
2012). in plus, fermitatea scazuta a fructelor llmlteaza perioada de aﬂare In retelele de
comercializare pe un interval mai lung de timp. Astfel, prelungirea perioadei de depo-
zitare si a termenului de consum al cireselor are o importanta vitala pentru retelele de
comercializare (Esti et al., 2002; Serrano et al., 2005).

Ciresele reprezinta un fruct perisabil, care se altereaza rapid dupa recoltare, avand
un termen de valabilitate redus si frecvent nu poate ajunge la consumatorul final la
calitatea dorita. Pierderi de produse de pana la 12% pot aparea din cauza fructelor de
calitate scazuta (Clayton et al., 2003).

Unul dintre elementele tehnologice ce imbunatatesc calitatea cireselor este utili-
zarea ambalajelor cu atmosfera modificata (MAP). Acest element tehnologic are rezul-
tate pozitive asupra prelungirii duratei de depozitare a mai multor produse proaspete.
Studiile anterioare au aratat ca ambalarea Tn atmosfera modificata are efecte sem-
nificative asupra parametrilor de calitate post-recolta, inclusiv pierderile de greutate
(Esturk et al., 2012; Tapia Garcia et al., 2017), aciditatea titrabila (Harb et al., 2006; Wang
& Long, 2014), culoarea epidermei (Tapia Garcia et al. 2017; Wang et al. 2015), fermitatea
pulpei (Tapia Garcia et al. 2017; Wang & Long, 2014; Harb et al., 2006), dezvoltarea sco-
biturilor (Kappel et al., 2002), brunificarea pedunculului (Tapia Garcia et al., 2017; Harb
et al., 2003; Wang et al., 2015) si gustul (Kurubas et al., 2018) la diferite soiuri de cires.
Ambalajele MAP diminueaza pierderea de umiditate, dezvoltarea diferitor ciuperci, de-
colorarea pulpei si pierderea substantelor bioactive in timpul perioadei post-recoltare.

MAP poate contribui la atingerea acestui obiectiv si este una dintre cele mai
practice metode de pastrare a calitatii fructelor, in special in timpul depozitarii si co-
mercializarii, precum si de reducere a pierderilor post-recoltare la cirese (Giacalone
& Chiabrando, 2013; Guilbert et al., 1996; Thompson, 2010). Tehnologia contribuie la o
intarziere a modificarilor fizico-chimice in metabolismul cireselor in ceea ce priveste
pierderea calitatii fructelor prin cresterea nivelului de CO, si scaderea continutului de
0,. Insa, s-a demonstrat ca diferite concentratll de O, si CO sunt optime pentru diferite
soiuri de cirese (Serrano et al., 2005). Aceste ambalaje speaal concepute pentru cirese,
sunt acum disponibilele la mai multi producatori de astfel de ambalaje din diverse tari
si au castigat o larga recunoastere in tehnologia de ambalare post-recoltare. MAP este
si mai eficienta, atunci cand este utilizata in combinatie cu preracirea cireselor, deoa-
rece temperaturile mai scazute ajuta la incetinirea respiratiei si a dezvoltarii diverselor
schimbari fiziologice ce au loc in cirese in perioada de pastrare.

Obiectivul acestui studiu a fost de a examina efectele diferitelor ambalaje asupra
concentratiei de O, si CO, in perioada post-recoltare la soiurile de cires Kordia si Regina
in decursul a sase saptamani de depozitare.
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MATERIALE S| METODE

Cercetarile s-au efectuat in perioada anilor 2019; 2020 si 2022, cu fructe de cires
produse in intreprinderea ,Farm Prod” SRL, s. Olanesti, r. Stefan Voda. Plantatia a fost
fondata in primavara anului 2004 cu pomi cronati de doi ani din soiurile Kordia si Re-
gina altoiti pe portaltoiul Gisela 5. Pomii au fost condusi dupa coroana fus subtire, dis-
tanta de plantare 4,0x1,5 m.

Ciresele cu pedunculi de soiurile Kordia si Regina au fost recoltate dimineata de-
vreme, la maturitatea optima de recoltare, sortate vizual din perspectiva culorii, a ca-
librului (26-30 mm), a lipsei de deteriorari fizice sau microbiologice, avand continutul
mediu de substante solubile uscate de 16,6°Brix si aciditatea titrabila medie de 0,88%.

Apoi ciresele au fost racite in prealabil cu aer in camera de preracire pana cand
pulpa fructelor a avut temperatura de 3°C si transportate la unitatea de depozitare a
Facultatii Tehnologia Alimentelor a Universitatii Tehnice a Moldovei. In timpul trans-
portarii, fructele au fost acoperite cu un material termostatic. In caz de majorare a
temperaturii din fructe, operatiunea de preracire a fost repetata pana la 1°C in camera
frigorifica din laborator.

Pentru determinarea eficientei a patru MAP-uri la soiurile Kordia si Regina a fost
realizata urmatoarea experienta (Tabelul 1).

Fructele au fost impartite aleatoriu in cinci variante si fiecare varianta a obtinut
denumirea sa conform tabelului 1, care a fost constituitd din 3 repetitii. In fiecare repe-
titie, cantitatea pentru pastrare a fost de 5 kg de fructe. Ciresele pastrate in atmosfera
normala au fost considerate ca varianta martor in cadrul studiului. Apoi, fructele de
cirese au fost depozitate in camera frigorifica pentru pastrare pe parcursul a 42 de zile
la temperatura de -0,5°C, umiditatea relativa 85-90% conform recomandarilor in vigoare
pentru cirese.

Tabelul 1. Tipul de ambalaje MAP, utilizate la pastrarea fructelor de cires
din soiurile Kordia si Regina

Denumirea ambalajului Compania producatoare Tara de origine

Atmosfera normala (M) - -

Trendlife DEKA Plastik Packing Solutions Turcia
Decco Decco ltalia Italia
ESL ESL Germania
Xtend StePac Israel

Cercetarile au fost efectuate in conditii de laborator dupa metode acceptate de
efectuare a investigatiilor privind pastrarea fructelor la culturile pomicole. La inter-
valele de 0; 2; 4; 5 si 6 saptamani dupa punerea la pastrare a cireselor s-a determinat
concentratia de CO, si O, din ambalaje cu atmosfera modificata luate in cercetare, cat si
varianta martor.

Concentratiile de CO, si O, din spatiul din interiorul ambalajelor au fost masurate
cu ajutorul analizatorului de gaze pentru CO, si O, (Gas Analyzer Avi-Gas, TEXA, Polonia).
Echipamentul din dotare era destinat pentru a determina concentratia de gaze in % in
interiorul camerei de pastrare, fiind varianta martor, cat si a ambalajelor cu atmosfera
modificata.

Rezultatele au fost raportate la varianta martor.
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REZULTATE $I DISCUTII

Compozitia chimica a aerului din perioada pastrarii influenteaza calitatea fructe-
lor si durata lor de pastrare. n conditii normale compozitia aerului din camera de pas—
trare trebuie sa fie asemanitoare sau cat mai aproape de cea a aerului atmosferic prin
care, la temperatura de 20°C, oxigenul constituie 20,95%, iar dioxidul de carbon - 0,04%
(Jamba & Carabulea, 2002).

In MAP pe parcursul perioadei de pastrare se inregistreaza o crestere a concentra-
tiei de CO, si o reducere a celei de O,, fapt ce duce la scaderea intensitatii procesului
de respiratie, la Tntarzierea maturdrii, a imbatranirii si a dezvoltarii bolilor (Jamba &
Carabulea, 2002).

Dioxidul de carbon este un gaz incolor cu un miros usor intepator la concentratii
foarte mari. Activitatea antibacteriana a CO, este semnificativ mai mare la temperaturi
sub 10°C decat la 15°C sau mai mari. Acest avantaj are utilizare importanta in cadrul
pastrarii cireselor in cadrul ambalajelor cu atmosfera modificata.

Proprietatile antibacteriene ale CO, sunt cunoscute de mult timp. Studiile recente
au aratat ca CO, este eficient impotriva bacteriilor psihrotrofe (King & Nagel, 1975), ce la
randul sau poate prelungi durata de pastrare a fructelor la temperaturi scazute.

In afard de gestionarea temperaturii in camerele de pdstrare, mai exista si alte
tehnologii, inclusiv MAP pentru a mentine calitatea post-recoltare a cireselor, a pastra
culoarea verde a pedunculului, aroma si pierderile cauzate de diferite boli fiziologice n
perioada pastrarii (Kurubas et al., 2018). MAP poate contribui la atingerea acestui obiec-
tiv si respectiv, una dintre cele mai practice metode de pastrare a calitatii fructelor, in
special in timpul depozitarii si comercializarii in retele de supermarketuri si pentru a di-
minua efectele negative Tntalnite la cultura ciresului (Thompson, 2010). Datorita MAP se
inregistreaza o stimulare a evolutiei fizico-chimice in metabolismul fructelor. Aceste mo-
dificari au loc in rezultatul coraportului dintre concentratiile de CO, si O, in cadrul aces-
tor ambalaje. Pentru diferite soiuri de cires coraportul dintre concentratiile de CO, si O,
este diferit. Pentru a inregistra o pastrare mai favorabila cercetatorii Serrano et al. (2005)
si M.S. Kurubas et al. (2018) au utilizat in cercetarile lor MAP pentru a extinde termenul
de valabilitate a cireselor. Tn ultima perioada de timp marii producatori si exportatori de
cirese (Chile, SUA, Turcia etc.) cand pregatesc produsul pentru piete cu o durata de trans-
portare mai indelungata, de exemplu in China, ambaleaza produsul in MAP. Aceasta este
considerata mai eficienta, cand este combinata cu refrigerarea la temperaturi scazute,
care la randul sau incetineste rata respiratiei si a pierderilor in masa la cirese.

Cercetarile efectuate scot in evidenta ca soiul, anul de gestionare si tipul de MAP
au influentat asupra concentratiilor de CO, si O, in perioada pastrarii.

Concentratia de CO, pe parcursul cercetarilor a fost modificata de soiurile luate in
studiu, anii de gestionare si ambalajul utilizat la pastrarea cireselor si a fost in crestere
in mod diferentiat in perioada de la punerea la pastrare, pana la sase saptamani de
pastrare.

Investigatiile efectuate scot in evidenta ca concentratia de CO, la soiurile luate in
studiu nu a evidentiat o legitate stabila. n unii ani concentratla de CO, variaza si este
mai mare in cadrul soiului Kordia, iar in alti ani - in cadrul soiului Reglna (Tabelul 2, 3).
Aceasta diferenta inregistrata privind concentratia de CO, nu este esentiala.

Daca de exemplu, in anul 2019, in variantele la soiul Kordia concentratia de CO, a
constituit 5,9-9,9%, atunci in cadrul soiului Regina a fost nesemnificativ mai mare (6,1-
9 SA) ori o0 majorare cu 3,4-5,6% in comparatle cu soiul anterior.

Tn anul 2020 concentratia de CO, in ambalaJe la ambele soiuri a fost la acelasi nivel
3,7-8,8% si respectiv, 3,8-8 8%, pe cand in anul 2022 valori nesemnificativ mai mari au
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fostinscrise la soiul Kordia (5,7-8,4%). O astfel de legitate a fost inscrisa si in cercetarile
efectuate de M. S. Kurubas et al. (2018) la soiul 0900 Ziraat cu doua tipuri de MAP de
permeabilitate diferita cand acest parametru a variat intre 8 si 18%.

Tabelul 2. Concentratia de dioxid de carbon in functie de perioada pastrarii si tipul
MAP-urilor in cadrul soiului de cires Kordia, %

Variante Perioada de evaluare Media pe
0 2 4 5 6 MAP
Anul 2019
Atmosfera normala 0,04 0,04 0,05 0,05 0,07 0,05
Trendlife 0,04 6,10 7,60 8,10 7,60 5,89
Decco 0,04 6,40 7,50 6,90 8,90 5,95
ESL 0,04 9,40 11,10 12,50 12,00 9,01
Xtend 0,04 10,10 9,90 11,70 12,10 8,77
Media pe saptamani la MAP 0,04 8,00 9,03 9,80 10,15 7,40
Anul 2020
Atmosfera normala 0,04 0,05 0,06 0,06 0,07 0,06
Trendlife 0,04 4,60 4,20 4,60 5,20 3,73
Decco 0,04 5,90 4,90 4,60 5,70 4,23
ESL 0,04 9,20 9,30 11,20 10,90 8,13
Xtend 0,04 9,30 10,40 12,10 12,00 8,77
Media pe saptamani la MAP 0,04 7,25 7,20 8,13 8,45 6,21
Anul 2022
Atmosfera normala 0,04 0,04 0,05 0,06 0,06 0,05
Trendlife 0,04 5,80 7,80 7,80 8,40 5,97
Decco 0,04 6,30 7,50 7,20 7,60 5,73
ESL 0,04 7,50 10,80 11,20 12,30 8,37
Xtend 0,04 6,60 10,80 10,30 12,20 7,99
Media pe saptamani la MAP 0,04 6,55 9,23 913 10,13 7,01

Studiind cum s-a modificat concentratia de CO, pe parcursul cercetarilor putem
mentiona ca la ambele soiuri valori ale indicelui in studiu au fost inscrise in anul 2019
(5,9-9,5%), iar mai mici - in anul 2020 (3,7-8,8%), insa Tn anul 2022 au fost obtinute valori
medii (5,7-8,8%).

Deci concentratia de CO, este influentata nesemnificativ de particularitatile bio-
logice ale soiului luat in studiu si de conditiile meteorologice ale anului de cercetare.
Datorita compozitiei lor, MAP-urile au un efect evidentiat asupra concentratiei de CO,
inscrisa la finele cercetarilor. Cea mai mica concentratie de CO, a fost inscrisa in vari-
anta unde ciresele s-au pastrat in atmosfera normala, care a variat intre 0,05 si 0,06%.
Concentratii medii de CO, s-au format in varianta Decco (5,2%) si nesemnificativ mai
mare in cadrul pastrarii cireselor Tn ambalajele Trendlife (5,3%). Variantele ESL si Xtend
au Tnscris valori mai mari a indicelui studiat, constituind 8,4 si 8,8%, respectiv. In ca-
drul acestor doua variante, pe parcursul experientelor n-a fost inscrisa o legitate mai
evidenta, dar, in medie pe ani si soiurile luate in studiu, valori mai mari s-au obtinut in
varianta Xtend (8,8%).
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Concentratia de CO, pe parcursul cercetarilor a fost modificata de soiurile luate in
studiu, anii de gestionare si ambalajul utilizat la pastrarea cireselor si a fost in crestere
in mod diferentiat din perioada de la punerea la pastrare, pana la sase saptamani de
pastrare.

Investigatiile efectuate scot in evidenta ca concentratia de CO, la soiurile luate in
studiu nu a evidentiat o legitate stabila. In unii ani concentratia de CO, este mai mare si
variaza in cadrul soiului Kordia, iar in alti ani in cadrul soiului Regina. Aceasta diferenta
inregistrata privind concentratia de CO, nu este esentiala.

Daca de exemplu, in anul 2019, in variantele la soiul Kordia concentratia de CO, a
constituit 5,9-9,9%, atunci n cadrul soiului Regina a fost nesemnificativ mai mare (6,1-
9,5%), ori 0 majorare cu 3,4-5,6% in comparatie cu soiul anterior.

in anul 2020 concentratia de CO, in ambalaje la ambele soiuri a fost la acelasi nivel
3,7-8,8% si respectiv, 3,8-8,8%, pe cand in anul 2022 valori nesemnificativ mai mari au
fost nscrise la soiul Kordia (5,7-8,4%).

Studiind cum a derulat concentratia de CO, pe parcursul cercetarilor putem menti-
ona ca la ambele soiuri valorile indicelui in studiu a fost inscris Tn anul 2019 (5,9-9,5%),
iar mai mici in anul 2020 (3,7-8,8%), insa Tn anul 2022 au fost obtinute valori medii (5,7-
8,8%) (Tabelul 2, 3).

Tabelul 3. Concentratia de dioxid de carbon in functie de perioada pastrarii si tipul
pungilor MAP in cadrul soiului de cires Regina, %

Variante Perioada de evaluare Media pe
0 2 4 5 6 MAP
Anul 2019
Atmosfera normala 0,04 0,04 0,05 0,06 0,07 0,05
Trendlife 0,04 5,80 8,30 7,60 8,50 6,05
Decco 0,04 6,80 8,10 8,30 9,40 6,53
ESL 0,04 9,50 12,10 12,30 12,40 9,27
Xtend 0,04 11,50 12,00 11,80 12,00 9,47
Media pe saptamani la MAP 0,04 8,40 10,13 10,00 10,58 7,83
Anul 2020
Atmosfera normala 0,04 0,04 0,05 0,06 0,07 0,05
Trendlife 0,04 3,70 4,40 5,70 5,40 3,85
Decco 0,04 4,00 4,80 5,50 6,10 4,09
ESL 0,04 8,30 9,40 10,40 11,20 7,87
Xtend 0,04 8,60 11,10 12,40 12,00 8,83
Media pe saptamani la MAP 0,04 6,15 7,43 8,50 8,68 6,16
Anul 2022
Atmosfera normala 0,04 0,06 0,04 0,05 0,05 0,05
Trendlife 0,04 6,40 8,30 7,50 8,00 6,05
Decco 0,04 5,20 4,90 5,80 6,10 4,41
ESL 0,04 7,80 9,90 11,10 11,10 7,99
Xtend 0,04 7,90 12,00 11,30 12,60 8,77
Media pe saptamani la MAP 0,04 6,83 8,78 8,93 9,45 6,80
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Deci concentratia de CO, este influentata nesemnificativ de particularitatile biolo-
gice ale soiului luat in studiu si conditiile meteorologice ale anului de cercetare. Datori-
ta compozitiei lor, MAP-urile au un efect evidentiat asupra concentratiei de CO, inscrisa
la finele cercetarilor. Cea mai mica concentratie de CO, a fost inscrisa in varianta unde
ciresele s-au pastratin atmosfera normala, care a variat intre 0,05 si 0,06%. Concentratii
medii de CO, s-au format in varianta Decco (5,2%) si nesemnificativ mai mare in cadrul
pastrarii cireselor Tn ambalajele Trendlife (5,3%). Variantele ESL si Xtend au Tnscris va-
lori mai mari ale indicelui studiat, constituind 8,4 si 8,8%, respectiv. Tn cadrul acestor
doua variante, pe parcursul experientelor n-a fost inscrisa o legitate mai evidenta, dar,
in medie pe ani si soiurile luate in studiu, valori mai mari s-au obtinut in varianta Xtend
(8,8%).

Concentratia de CO, este influentata si de perioada de pastrare a cireselor. Daca
in perioada plasarii cireselor la pastrare, concentratia de CO, pe toate variantele a fost
identica (0,04%), atunci dupa doua saptamani de pastrare a cireselor, in cadrul soiului
Kordia valoarea acestui indicator a variat intre 6,6 si 8,0%, iar la soiul Regina - intre 6,2
Si 8,4%. Dupa stabilizarea relativa a regimului de CO, in ambalajele de pastrare a cirese-
lor Tnregistram in urmatoarele patru saptamani, ca indicele in studiu se majoreaza, dar
nu atat de evident ca in perioada anterioara, constituind 7,2-9,2% si 7,4-10,1%, respectiv.
In saptdmana a cincea si a sasea de pastrare a cireselor in ambalajele de cercetare n-a
fost inscrisa o majorare esentiala, dar in unii ani chiar fost la nivelul perioadei ante-
rioare sau nesemnificativ mai mica. Aceasta legitate privind cumularea dioxidului de
carbon a fost inscrisa si in cercetarile efectuate in Turcia de catre M.S. Kurubas et al.
(2018) cu soiul 0900 Ziraat, pastrat o perioada de 50 de zile la temperatura de 0°C si
umiditatea de 90-95% in ambalaje perforate de tipul Xtend si in ambalaje de polietilena
neperforate.

0 molecula de CO, este generata de respiratia aeroba a unei molecule de O, si prin
oxidarea glucidelor si a altor compusi organici. Prin urmare, scaderea concentratiei de
0, ar trebui sa aiba aceeasi rapiditate de modificare ca si majorarea concentratiei de
CO.,. Totusi, oxigenul se consuma mult mai rapid. Motivul de baza este ca molecula de
0, este mai mica si mai permeabila decat cea de CO,, prin urmare migreaza mai rapid in
afara ambalajului. Un alt aspect tine de coeficientul respirator ce calculeaza cantitatea
de CO, produsa din oxigenul consumat in dependenta de substraturile metabolismului
oxidativ. Acest coeficient este de aproximativ 1 la oxidarea glucidelor, dar creste in ca-
zul acizilor. Astfel, se produce mai mult CO, din aceeasi cantitate de O, la metabolismul
acizilor care sunt mai instabili decat glucidele (Richter, 1978).

Cercetarile efectuate privind reducerea concentratiei de O, la variantele luate n
studiu ne demonstreaza ca acest parametru ca si CO, in MAP este influentat de parti-
cularitatile biologice ale soiului, anul de cercetare si tipul ambalajului. Valori mai mari
ale concentratiei de O, Tn anul 2019 au fost Tnscrise in cadrul soiului Kordia (8,2-13,1%)
in comparatie cu anul 2020, cand la soiul Regina au fost obtinute cele mai mari valori
ale concentratiei de O, (7,8-14,2%). Oxigenul, in variantele luate Tn studiu in anul 2022, a
fost identic atat in cadrul soiului Kordia, cat si la soiul Regina, constituind 9,5-12,5% si
9,7-12,7%, respectiv (Tabelul 4).

Studiind reducerea concentratiei de O, in medie pe variantele luate in studiu pe
ani, observam ca valori minimale s-au nregistrat in anul 2022 (9,7-12,7%). In anul 2020
numai datorita variantei de ambalaj Trendlife a fost mare concentratia de O, (14,2%) Tn
comparatie cu celelalte variante, unde indicele in studiu a inregistrat valori maximale
de 12,5%.
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Tabelul 4. Concentratia de oxigen in functie de perioada pastrarii si
tipul MAP-urilor in cadrul soiului de cires Kordia, %

Variante Perioada de evaluare Media pe
0 2 4 5 6 MAP
Anul 2019
Atmosfera normala 21,0 20,9 20,2 20,2 20,6 20,6
Trendlife 21,0 15,2 11,1 9,1 8,9 13,1
Decco 21,0 8,6 51 5,9 2,2 8,6
ESL 21,0 9,9 7,2 51 3,6 9,3
Xtend 21,0 7,9 5,4 4,0 2,6 8,2
Media pe saptamani la MAP 21,0 10,4 7,2 6,0 4,3 9,8
Anul 2020
Atmosfera normala 21,0 20,7 20,8 20,6 20,8 20,7
Trendlife 21,0 12,2 9,3 7, 7 11,3
Decco 21,0 9,0 51 4,3 3,9 8,6
ESL 21,0 10,1 71 7,4 6,2 10,3
Xtend 21,0 8,9 4,2 3, 2,5 7,9
Media pe saptamani la MAP 21,0 10,0 6,4 5,5 4,9 9,6
Anul 2022
Atmosfera normala 21,0 20,6 20,9 20,8 20,9 20,8
Trendlife 21,0 16,1 12,3 7.4 5,8 12,5
Decco 21,0 12,1 9,6 7,5 6,5 11,3
ESL 21,0 13,6 10,7 6,5 4.4 11,2
Xtend 21,0 8,9 7,8 5,9 3,9 9,5
Media pe saptamani la MAP 21,0 12,7 10,1 6,8 51 11,1

MAP modifica concentratia de O, in cadrul variantelor luate in studiu pe aceste
soiuri pe perloada cercetarilor. Tn cadrul ambelor soiuri inregistram o concentratie mai
mare de oxigen in varianta unde ciresile s-au pastrat in ambalajul Trendlife. Daca in ca-
drul soiului Kordia in varianta respectiva concentratia de O, a variat intre 11,3 si 13,2%,
atunci aceeasi varianta dar pentru soiul Regina a mreglstrat valori de O, de 11, 6—14 2%.
Tn continuare valori mai mici ale concentratiei de O, a fost inscrisa |n varianta ESL,
unde indicele studiat a constituit 9,4-11,2% si 7,6-12 7%, respectiv. Ambalajele Decco au
capacitatea mai echilibrata de a corela concentratule dintre CO, si O, in perioada pas-
trarii cireselor. In cadrul soiului Kordia concentratla de O, 1n ambalajele respectlve au
|nreg|strat 8,1-11,3%, iar la soiul Regina 6,4-11,0%. Cea mai mica concentra'gle de oxigen
la ambele soiuri pe parcursul cercetarilor a fost inscrisa Tn varianta Xtend, unde valorile
din ambalaje cu cirese de soiul Kordia au constituit 8,2-9,5%, iar de soiul Regina - de
6,3-9,7%. In aceasta varianta si concentratia de CO, a fost cea mai inalta (Tabelul 2, 3) in
comparatie cu celelalte variante luate in studiu.

Valori mai mari ale concentratiei de oxigen pe parcursul cercetarilor au fost inscri-
se la ambele soiuri, cand ciresele s-au pastrat in atmosfera normala, unde indicele in
studiu s-a diminuat nesemnificativ si a variat intre 20,5 si 20,8%. In varianta respectiva
oxigenul a fost consumat prin procese oxidative cu producere de CO, dar a avut spatiu
suficient de umplere si prin urmare nu a avut un efect de modificare major.
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Perioada de pastrare isi are si aportul sau asupra continutului de oxigen in am-
balajele de pastrare, cat si in varianta martor. Daca in cadrul soiurilor si variantelor
luate n studiu concentratia de oxigen in varianta martor s-a diminuat neinsemnat, cu
1,0-2,4%, cu perioada punerii cireselor la pastrare, atunci in cadrul celorlalte variante
de pastrare in atmosfera modificata, indicele dat a inregistrat o reducere mai esentiala
(32,3-70,0%).

Studiind in continuare cum se schimba concentratia in cadrul variantelor luate in
studiu Tnregistram ca varianta martor indicele luat in studiu dupa doua saptamani de
pastrare s-a diminuat neinsemnat (20,5-22,0%). In variantele unde se studiaza pastrarea
cireselor in MAP reducerea concentratiei de O, a fost destul de evidenta, variind de la
4,4% la soiul Regina in ambalajul Xtend Tn anul 2019, pana la 17,9% in varianta Trendlife
n anul 2020 la soiul Regina. O concentratie mai echilibrata de O, in perioada respectiva
a fost obtinuta in variantele cu pastrarea cireselor in varianta Decco si Xtend (Tabelul 5).

Tabelul 5. Concentratia de oxigen in functie de perioada pastrarii si

tipul pungilor MAP in cadrul soiului de cires Regina, %

Variante Perioada de evaluare Media pe
0 2 4 5 6 MAP
Anul 2019
Atmosfera normala 21,0 21,0 20,2 20,2 20,6 20,6
Trendlife 21,0 15,2 8,0 9,6 9,8 12,7
Decco 21,0 5] 2,6 2,3 1,0 6,4
ESL 21,0 9,4 3,8 2,6 11 7,6
Xtend 21,0 A 3/ 1,6 1,5 6,3
Media pe saptamani la MAP 21,0 8,5 44 4,0 3,4 8,2
Anul 2020
Atmosfera normala 21,0 20,5 20,3 20,5 20,7 20,6
Trendlife 21,0 17,9 14,6 8,9 8,7 14,2
Decco 21,0 10,7 6,6 4.5 4,2 9.4
ESL 21,0 12,5 1,7 8,8 8,3 12,4
Xtend 21,0 9, 47 2,5 1,8 7,8
Media pe saptamani la MAP 21,0 12,6 9,4 6,2 5,7 11,0
Anul 2022
Atmosfera normala 21,0 20,6 20,2 20,5 20,5 20,5
Trendlife 21,0 16,5 8,2 6,4 5,9 11,6
Decco 21,0 12,9 7,3 7,5 6,3 1,0
ESL 21,0 13,7 10,5 9,1 9,2 12,7
Xtend 21,0 11,6 6,9 4,6 4,3 9,7
Media pe saptamani la MAP 21,0 13,7 8,2 6,9 6,4 11,2

Dupa patru saptamani de pastrare ponderea concentratiei de O, in varianta mar-
tor se diminueaza lent in comparatie cu variante de pastrare in MAP. Concentratia de O,
a fost mai mica si a inregistrat valori diferite decat in cadrul soiurilor si anilor luate in

studiu.
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Dupa saptamana a cincea de pastrare, in cadrul unor variante inregistram o sca-
dere continua a concentratiei de oxigen din MAP-urile studiate, dar la unele variante
poate fi observata si o majorare neinsemnata (ESL, soiul Kordia, anul 2020).

La finele perioadei de pastrare se evidentiaza ca varianta martor n-a suferit mari
modificari privind concentratia de O, de la punerea la pastrare (20,5-20,9%), Tnsa in
variantele de pastrare in diverse MAP-uri au fost inscrise cele mai mici valori de la de-
clansarea cercetarilor.

in medie, pe variantele cu pastrarea cireselor in MAP-uri in cadrul ambelor soiuri,
pe parcursul cercetarilor concentratia oxigenului se diminueaza la maxim posibil si in-
registreaza valori intre 3,4 si 6,4% considerata optima pentru pastrarea cireselor pe o
perioada indelungata de timp cu scopul de a fi pusa la dispozitia consumatorului de o
calitate mai inalta si de a se afla in reteaua de comert o perioada mai indelungata.

in general, rezultatele obtinute pe parcursul a trei ani de studiu au permis menti-
onarea faptului ca intre concentratia de CO, si O, in perioada de pastrare in MAP exista
o corelatie directa care este raportata la particularitatile biologice ale soiului, conditiile
climaterice din anul de gestionare, tipul ambalajelor cu atmosfera modificata si durata
de pastrare a cireselor.

CONCLUZII

Particularitatile biologice ale soiului, anul de gestionare si tipul ambalajului cu
atmosfera modificata (MAP) au influentat asupra concentratiilor de CO, si O, in perioada
pastrarii.

Pe parcursul pastrarii, concentratia de CO, si O, in varianta martor, atmosfera nor-
mala, n-a inregistrat mari devieri de la valorile obtinute la inceput de cercetare, insa
in variantele de pastrare a cireselor in ambalaje cu atmosfera modificata, concentratia
dioxidului de carbon s-a majorat esential, iar cea a oxigenului s-a diminuat, formand
conditii favorabile pentru a exclude pierderea in greutate, inmuierea pulpei, modifi-
carile de culoare, brunificarea pedunculului, aparitia scobiturilor pe fructe, dezvolta-
rea bolilor fiziologice si microorganismelor pe fructe si pentru obtinerea unui coraport
echilibrat zaharuri/aciditate.

Dupa sase saptamani de pastrare, ambalajele cu atmosfera modificata Trendlife,
Decco, ESL si Xtend au avut o influenta pozitiva asupra concentratiei de CO, si O,, dar un
coraport mai rational intre dioxid de carbon si oxigen a fost inscris in variantele unde
ciresele au fost pastrate in ambalajele Decco si Xtend.
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Abstract. The paper provides a general presentation of the staphylinid species Philon-
thus jurgans Tottenham, 1937, reported for the first time in a grapevine plantation in
Cocieri village, Dubasari district. The status of a new and adventive species in the fauna
of the Republic of Moldova justifies the scientific interest in specifying the most repre-
sentative aspects of description and confirmation. Based on the samples collected,
observations and identifications undertaken and the study of the specialized literature,
this paper presents the origin and geographical distribution, the status of species, the
range of populated habitats and detailed information about the imago (male, female).

Key words: Philonthus jurgans; New species; Adventive species; Geographical distribu-
tion; Habitat.

Rezumat. Lucrarea ofera o prezentare generala despre specia de stafilinid Philonthus
jurgans Tottenham, 1937, semnalata in premiera intr-o plantatie de vita-de-vie din satul
Cocieri, raionul Dubasari. Statutul de specie noua si adventiva in fauna Republicii Mol-
dova detemina interesul stiintific in concretizarea celor mai reprezentative aspecte de
descriere si confirmare. Pe baza colectarilor, observatiilor, identificarilor intreprinse si
studierii literaturii de specialitate, in actuala lucrare se prezinta originea si distributia
geografica, statutul speciei, gama habitatelor populate si informatia ilustrativa pentru
adult (mascul, femela).

Cuvinte-cheie: Philonthus jurgans; Specie noua; Specie adventiva; Distributie geografi-
ca; Habitat.

INTRODUCERE

O serie de surse care sustin fenomenul de patrundere a unor insecte straine, origi-
nare din alte continente sau tari, cu statut de daunatoare sau entomofaunistic pozitive,
sunt: schimburile comerciale intre state, turismul, transportul transfrontalier cu marfuri,
permisiunea de sustinere a importului materialului saditor decorativ, horticol, antro-
pizarea destinatiei habitatelor naturale. Astfel sunt desprinse mai multe concepte de
aclimatizare a insectelor straine care au nimerit pe un anumit teritoriu si se dezvolta fa-
unistic pe diferite plante agricole si ornamentale, impactul fiind nesemnificativ sau pre-
zinta pericol pentru cresterea si fructificarea plantelor. Aceste concepte se bazeaza pe
referinte la deplasarea unei specii ca rezultat al activitatii factorului uman, la introduce-
rea neintentionata, la unele procese in care populatia de insecte depaseste limitele unui
areal sau zone naturale, la stabilirea pe cale naturala de sine statatoare de raspandire,
la controlul daunelor provocate etc. si sunt denumite specii invazive daunatoare (re-
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glementate, nereglementate), specii alogene invazive cu impact nesemnificativ, cu po-
tential invaziv, criptogenice, adventive cu dezvoltare faunistica (Timus, 2015; Ministerul
Mediului, 2014; Olteanu et al., 2013; Klimaszewski et al., 2010; Klimaszewski et al., 2013).

Materialul prezentat in lucrare este o noua contributie pentru domeniul entomo-
logic si anume grupul de stafilinide din Republica Moldova (Coleoptera, Staphylinidae).
Anual sunt realizate cercetari asupra acestui grup de insecte orientate spre completa-
rea si imbogatirea cu noi inregistari si evidente. Astfel, in lucrarile publicate anterior,
au fost expuse diverse date axate pe semnalarile noi de specii din diferite puncte din
tara, pe evidentele faunistice ale grupurilor de stafilinide trecute in lista operationala,
cu ritm continuu de schimbare, pe unele aspecte morfologice, pe urmarirea plasticitatii
ecologice in biotopurile naturale si antropizate. S-a monitorizat prin evidente si inregis-
trari multianuale reprezentantii indicatori din sectoarele agricole si paduri, au fost stu-
diate componenta stafilinidelor din lemnul descompus, s-au revizuit prin inventariere
subfamiliile, genurile si speciile noi din colectia Coleoptera, Staphylinidae depozitata in
pastrare la muzeul de Entomologie din cadrul laboratorului cu aceiasi denumire.

Un aspect important discutat in lucrare, este Philonthus jurgans Tottenham, 1937,
specie noua pentru fauna tarii, cu statut adventiv in lista operationala a stafilinidelor.
In contextul dublului statut al speciei si cu scop de mentinere in vizor pentru un studiu
de viitor, se continua cu detalii.

MATERIALE S| METODE

Metode de colectare si materiale aplicate: Pe parcursul perioadei de cercetare s-au
efectuat colectari atat in biocenozele naturale, cat si in cele agricole. Factorii care influ-
enteaza procesul de migrare in biocenozele naturale si agricole sunt conditiile climate-
rice (temperatura, umiditatea relativa a aerului si solului), textura si tipul solului, struc-
tura si compozitia vegetativa (etajarea ierboasa, arbustiva si arboricola) a biotopului,
nutritia etc. S-a constatat ca in diferite biotopuri naturale (padure, lunca inundabila si
umeda, stepa, biocenoze acvatice) si agrobiocenoze, stafilinidele sunt distribuite in-
tr-un mod haotic. Astfel, intr-un singur biotop acumularile de stafilinide pot prezenta
valori reduse. Procesul de colectare a inclus:

1. Colectarea manuala, o metoda directa bazata pe analiza suprafetelor deschise din
biotopurile naturale si antropizate. Aplicatia practica a constat in colectarea stafi-
linidelor de dimensiuni medii si mari, pe timp cald, cu soare, cu valori ale tempe-
raturii aerului 19-20°C.

2. Flotatia, considerata clasica in adunarea coleopterelor care populeaza straturile
organice si vegetale. Aspectele avantajoase ale metodei sunt: a) evitarea distru-
gerii stafilinidelor si extragerea rapida din dejectiile animaliere (bovine, cabaline,
caprine, ovine, asine, zimbru, iepuri etc.), din ciuperci, bucati de lemn uscat si
poros, gramezi de vegetatie acvatica adunate pe malurile apelor si alte resturi
vegetale; b) acumularea unui numar mare de specii si indivizi; c) aplicarea n de-
cursul zilelor racoroase si calduroase; d) popularea altor substraturi organice de
alta natura. Tn diminetile cu roud acestea nu se gasesc in dejectiile animaliere,
dar sunt ascunse in fisurile stratului superficial al solului. Tn zilele cu nebulozitate
accentuata numarul stafilinidelor colectate creste considerabil.

3. Sondaje de sol. Tn cadrul acestei metode s-au analizat stafilinide din solul diferi-
tor biotopuri prin sapaturi in stratul de pana la 10-15 cm. Tehnica sapaturilor de
sol poate fi aplicata cu incercari de colectari pe orizontala si verticala in trepte de
profunzime.
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4. Colectarea prin scuturare, procedeu ce depinde de substratul vegetal supus ex-
plorarii, locului tinta de analizat, structura habitatului, heterogenitatea etajarii
arbustilor si plantelor erbacee, diversitatea biotopului si gradul de incarcatura
cu un anumit material vegetal. De obicei, se practica in scuturarea plantelor si
frunzarului in site speciale din plastic cu lungimea de 1,2 m si diametrul 0,5 m de
forma conica, compusa din doua nivele. Primul nivel este alcatuit dintr-o plasa
deasa prin care trec resturile de plante, litiera, frunzarul si se scutura. Al doilea ni-
vel este un sac acumulator cu panza trainica alba in care se acumuleaza insectele.
Se practica scuturarea si prin utilizarea unei fasii mari de pelicula transparenta,
care se asaza pe suprafata solului si usor se transporta la schimbarea ariei tintite
pentru observatii, cautarea si scuturarea materialului.

Materialele utilizate Tn procesul colectarilor au fost: cesti petri, foarfece, pensule,
manusi de unica folosinta, ochelari de protectie, alcool etilic de 70%, tifon, lopatica de
plastic, pelicula de dimensiuni medii, cutit, masca la necesitate, caldare de plastic, sita
rotativa cu plasa deasa, etichete adezive, apa etc.

Categorizarea statutului: Specia a fost colectata din plantatia de vita-de-vie in
anul 2022, din etajul de buruieni crescute dupa ploi. Incadrarea reprezentantului in ca-
tegoria de specie adventiva s-a bazat pe literatura de specialitate autohtona si straina.
Dintre stafilinidele inregistrate si cunoscute, mai multe, numeric, sunt speciile din genul
Philonthus Stephens, 1829, 40 de specii. In acest grup, Philonthus jurgans Tottenham,
1937 este clasat ordinar cu numarul 41 si inregistrat in registrul faunistic si al colectiei.
Dupa Wheeler A.G. si Hoebeke E.R. (2009), termenul adventiv, indica specia care a ajuns
intr-un nou habitat sau arie geografica natural, involuntar sau prin actiune umana. Nu
toate speciile de insecte advenite influenteaza asupra ecosistemelor, unele pot, dar in
masura nesemnificativa. Repede se incadreaza in componenta faunistica autohtona si
raman localizate Tn anumite puncte.

Descriere imagini: Fotografia adultului este realizata sub microscopul model MBS
10 cu valoarea (4x) de marire a obiectivului. Tn figura 1 sunt prezentate 3 fotografii, pri-
ma - 2 exemplare ale speciei (mascul si femela), a doua - un singur exemplar in forma
marita si a treia - organul de reproducere. De asemenea, este indicata incadrarea sis-
tematica: familia si subfamilia. Toate trei imagini originale sunt prelucrate intr-o figura
unica. Figura 2 trateaza modul de stocare a exemplarelor de specie in colectia: Colepte-
ra, Staphylinidae. Tn cutia 33, lateral pe stanga, este fixata eticheta cu denumirea speci-
ei. Printre femele sunt 3 exemplare de masculi. Diferente morfologice accentuate intre
sexe nu se observa, un pic femelele sunt mai mici in lungime. Aceasta figura imbina 2
fotografii: exemplarele si numarul cutiei. Ultima figura din text, cu numarul 3, reprezinta
gramada de bostani in descompunere, cu cresteri de colonii micotice si bacteriene. La
colectare s-a simtit un miros puternic si s-au observat larve mici de muste. Tn figura
sunt contopite 4 imagini: gramada de bostani si exemplare separate fotografiate din
unghiuri si distanta diferita.

Distributia geografica: Specia, fiind prezenta in Europa si America de Nord, este
clasata ca element palearctic (Klimaszewski et al., 2010; Schillhammer, 2009).

Identificarea materialului: Analiza aspectelor morfologice ale adultului si organu-
lui copulator s-a efectuat dupa cheia sinoptica de identificare (Coiffait, 1974; Stan, 2012).

Pastrarea in colectie: Exemplarele speciei sunt depozitate in colectia: Coleoptera,
Staphylinidae din Muzeul de Entomologie al Laboratorului de Entomologie din cadrul
Institutului de Zoologie (Figura 2).
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REZULTATE $I DISCUTII

Statutul speciei. In stafilinidofauna Republicii Moldova specia este semnalata
pentru prima data in plantatie de vita-de-vie, ca rezultat al cercetarilor din anul 2022.
Dupa literatura de specialitate si listele stafilinidelor studiate din tarile vecine, europe-
ne si tara de origine, patrunderea speciei pe teritoriul tarii noastre se catalogheaza ca
specie adventiva. Acest dublu statut, determina accentuarea aspectelor generale ce va
constitui punct de pornire pentru statistica stafilinidelor adventive intrate prin diferite
cai pe teritoriul tarii.

Caracteristici generale. Subfamilia Staphylininae este un component structural din
familia Staphylinidae, pozitionata taxonomic in increngatura Arthropoda, clasa Insecta,
subclasa Pterygota, diviziunea Holometabola, supraordinul Coleopteroidea, ordinul Co-
leoptera. Subfamilia Staphylininae este clasata printre subfamiliile de coleoptere cu cel
mai mare numar de specii existente pe teritoriul tarii noastre. Caracteristicile specifice
pentru aceasta subfamilie sunt particularitatile morfologice variate. Unele specii au
dimensiunea corpului pana la 40 mm (Staphylinus caesareus, Ocypus, Tasgius, Platydra-
cus), sunt mobile, deplasandu-se rapid atat in interiorul, cat si pe suprafata substra-
turilor. La speciile din genurile Philonthus, Gabrius si Quedius mandibulele au forma
triunghiulara, iar partile interne sunt dintate si ascutite. La stafilinidele rapitoare (ge-
nurile Staphylinus, Tasgius, Gauropterus, Ocypus, Platydracus, Creophilus, Ontholestes,
Othius) mandibulele sunt dezvoltate si ingrosate. Dintii sunt mai scurti si indesati. La
speciile saprofage ei sunt tociti, iar la cele pradatoare - ascutiti. Forma triunghiulara a
mandibulelor dispare si acestea devin mai inguste. La stafilinine placile membranoase
a epipleurelor (separate prin sutura pleurala in epistern si epimer) sunt reduse (genu-
rile Creophilus, Ontholestes, Emus si Staphylinus).

Baza aedeagusului este bombata dorsal. Paramerii, in dependenta de specie, pot
fi lungi sau scurti, contopiti sau liberi. Pe partea apicala a penisului (in regiunea distala)
este prezenta o proeminenta ascutita si indoita (Quedius sp., Staphylinus sp.). La unele
specii paramerii pot fi contopiti, formand un paramer unic cu penisul care dupa lungi-
me il poate depasi.

Speciile din genurile Xantholinus, Leptacinus si Gyrohypnus se deosebesc de alte
stafilinine prin forma si structura aparatului copulator la masculi. Paramerii sunt rudi-
mentari. Partea bazala a aedeagusului este concrescuta, regiunea principala fiind de
forma sferica - capsula sclerotizata de forma ovala, sferica si alungita. Reprezentantii
genului Philonthus sunt variati dupa forma, dimensiune si coloratla corpului. Tn tara
noastra, din punctele cercetate s-a observat ci stafilinidele din acest gen se extind Tn
cele mai diverse biotopuri, ocupa substraturi noi cu acces anevoios pentru extragere si
colectare. Conform regionarii zoogeografice, stafilinidele acestui gen sunt incadrate in
elementele (tipuri) geografice: de la formele holarctice, palearctice, pana la cele cosmo-
polite si mediteraneene.

Multitudinea inventarierilor faunistice pentru grupul Philonthus sp., a precipitat
spre concluzionarea rezultatelor cumulative. Astfel, sunt elaborate tabele cu evidenti-
erea potentialului de expansiune a speciilor in regiunile tarii si o evaluare a speciilor
stocate in colectia pastrata in Muzeul de Entomologie din cadrul Institutului de Zoo-
logie. Tn acest context investigatiile stiintifice devin mai complete si deschise pentru
domeniul stafilinic din tara noastra. Tn baza datelor acumulate se poate face o aborda-
re analitica a capltolulU| statistic prin prelucrare cu indici. Aplicatiile statistice pentru
anumite rezultate se efectueaza conform metodelor contemporane de identificare si in-
terpretare. Pentru estimarea relatiilor sinecologice si gradului de stabilitate a stafilini-
delor cu habitatele populate de catre acestea se aplica indici ecologici: analitici (abun-
denta, frecventa, dominanta, constanta) si sintetici (indicele de semnificatie ecologica,
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indicele de diversitate Shannon-Wiener, indicele Simpson, indicele de afinitate ceno-
tica Cekanovski-Sorensen, achitabilitatea) etc. Pentru perfectarea unor dendrograme
tipice se aplica programul Statistica 6, bazat pe informatiile graficelor Excel. Rezultatele
studiului faunei, ecologiei, insemnatatii biocenotice a stafilinidelor din Republica Mol-
dova au o contributie importanta la cunoasterea acestui grup taxonomic de coleoptere.
Datele despre speciile inregistrate pentru prima data in fauna tarii constituie un aport
semnificativ la completarea bazei de date informationale din Europa.

Depistarea in Republica Moldova. Tn perioada 2020-2022, in mod repetat au fost
aplicate cercetari in plantatia de vita-de-vie din Cocieri, sat amplasat pe partea stan-
ga a Nistrului. Printre speciile identificate, Philonthus jurgans Tottenham, 1937, au fost
gasite Tn probe extrase din gramezi de bostan descompus la data de 22.04.2022 - 3
exemplare (243, 19) (Figura 3) si in proba nr. 2 extrasa de sub buruieni din plantatia de
vita-de-vie, la data de 08.05.2022 - 2 exemplare (1d, 19).

Distributie in Europa. Conform datelor Fauna Europaea si a literaturii de specia-
litate, prezenta speciei este mentionata in tarile: Albania, Austria, Belgia, Marea Brita-
nie, Republica Ceha, Danemarca, Franta, Germania, Italia, Luxemburg, Polonia, Romania,
Slovacia, Suedia, Elvetia, Irlanda (Tottenham, 1937; Drugmand, 1987; Majka & Klimas-
zewski, 2008; Coiffait, 1974; Stan, 2012).

Origine. Philonthus jurgans Tottenham, 1937 este originara din America de Nord.
Dupa Smetana, A. (1995) prima raportare a speciei pe acest continent dateaza din anul
1881, in zonele Head Harbour, Maine din Canada, treptat ajungand si in alte provincii.
Astfel, Tn lucrarea cercetatorilor C. Majka & ). Klimaszewski (2008) este inclusa n lista
stafilinidelor adventive din Canada.

Trasaturile morfologice. Adultul atinge in lungime 6,0-8,5 mm. Corpul este de cu-
loare maro inchis, elitrele si partea apicala a abdomenului sunt cu nuanta rosietica.
Capsula cefalica si protoracele se disting printr-o microsculptura fina. Ochii alungiti,
sunt mai lungi in dimensiune decit timplele. Suprafata pronotului este strabatuta cu
randuri dorsale formate din 5 puncte cu o usoara distantare intre randuri si puncte.
Abdomenul prezinta punctuatie fina si densa, cu insulite de peri stralucitori, pe seg-
mentul VI definindu-se transversal o linie. Lobul median al aedeagusului este cu varful
subtrunchiat, lat spre marginile laterale (Figura 1).

Figura 1. Reprezentarea stadiului de adult (mascul, femeld) si organul reproductiv al speciei
Phionthus jurgans Tottenham, 1937 (foto original Mihailov Irina, 2022)
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Habitate populate. Populeaza materia organica in descompunere, inclusiv com-
postul, dejectiile animaliere. Se poate intalni pe diverse tipuri de buruieni, pe si/sau
sub iarba (Lott & Anderson, 2011), pe ciuperci in descompunere (Smetana, 1995; Klimas-
zewski et al., 2010)

Treptat stafilinidele adventive devin un component determinativ in fauna tarii
noastre. Patrunderea stafilinidelor straine in habitatele naturale, agricole si silvice ale
tarii parcurg traiectoria stabilirii si aclimatizarii la conditiile factorilor climaterici zonali
si se amesteca cu speciile autohtone, chiar daca nu prezinta un impact economic sau
ecologic. Pentru capitolul stafilinidofaunistic acest concept este o initiere in abordarea
tematicii respective, astfel va constitui un interes profesional de a mentine sub vizorul
informational investigatiile de stabilire a aspectelor stafilinidofaunei adventive cu tan-
genta de domenii: protectie integrata a plantelor, entomofauna ca indicator in ecosis-
temele forestiere si agricole etc.

Elucidarea stafilinidului Philonthus jurgans Tottenham, 1937, ca specie adventiva
pe teritoriul tarii, este o contributie in premiera. Din acest considerent se va continua
promovarea cercetarilor ulterioare asupra acestei si a altor specii de stafilinide adven-
tive, se va cunoaste rolul lor in ecosisteme, impactul in rezultatul prezentei, dezvoltarii
si reproducerii, a influentelor de interactiune cu alte grupuri de insecte si/sau plante,
a potentialului de extindere in anumite biotopuri sau zone, precum si caracterul de
adaptabilitate etc.

Figura 2. Exemplare de Philonthus jurgans Tottenham, 1937
depozitate in colectia: Coleoptera, Staphylinidae
(foto original Mihailov Irina, 2023)

Particularitatile ecologice. Din urmarirea depistarilor inregistrate, specia Philon-
thus jurgans Tottenham, 1937 poate fi incadrata in clasa speciilor polibionte si prezinta
o trasatura accentuatd Tn migrarea dintr-un biotop in altul. Tn cazul cercetarilor pre-
zentate, comparativ cu stratul de buruieni din plantatia de vita-de-vie din gramada
de bostani in descompunere s-au extras mai multe exemplare, masculii dominand ca
numar.
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Figura 3. Probe cu Philonthus jurgans Tottenham, 1937 extrase din gramezi de bostan
(foto original Mihailov Irina, 2022)

CONCLuzII

Specia Phionthus jurgans Tottenham, 1937, noua pentru fauna tarii noastre si ad-
ventiva, este colectata dintr-o plantatie de vita-de-vie din localitatea Cocieri, raionul
Dubasari, partea stanga a Nistrului, fiind ulterior si inregistrata. Acest subiect va servi
un obiectiv in studiul de viitor pentru a urmari potentialul de extindere pe teritoriul ta-
rii, a urmari nivelul de influenta in mediul natural si antropic sub actiunea fluctuatiilor
factorilor climaterici, a aduna mai multe evidente despre interactiunea cu alte insecte
in anumite biotopuri etc.

Multumiri

LucrareaafostimplementatacusprijinulfinanciaralproiectuluiNr.20.80009.7007.02.
»Modificari evolutive ale faunei terestre importante din punct de vedere economic, ale
speciilor rare si protejate sub schimbarile antropice si climatice”.
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Abstract. Auchenorrhyncha species represent a significant group of insects inhabiting
vineyards. Insect vectors of phytoplasmic diseases of grapevine attract particular atten-
tion. From 2018 to 2020, studies of the leafhopper fauna were conducted in industrial
plantations of grapevines located in the central zone of the Republic of Moldova. Insect
collecting was done with an entomological net and with yellow, sticky traps. The identi-
fication of leafhoppers was carried out using determinants according to morphological
features. The presence of phytoplasma Bois noir in leafhoppers was determined by
PCR molecular analysis. During the research process, 1733 leafhopper specimens were
collected and 15 species were identified. As a result of testing 77 insect samples, two
new vectors were identified in the grapevine plantations of the Republic of Moldova:
Anaceratagallia ribauti (Ossiannilsson) and Reptalus quinquecostatus (Dufour), as well
as the well-known vector of phytoplasma Bois noir: Hyalesthes obsoletus. Vector leaf-
hoppers in vineyards and reservoir host plants represent a high risk of spread of phy-
toplasma disease Bois noir in the Republic of Moldova.

Key words: Grapevines; Phytoplasmas; Bois noir (Black wood) disease; Vectors.

Pecpepar. LinkagoBble npeacTaBASAIOT 3HAUUTENbHYO FPYNNy HACEKOMbIX, HACENSAOLMX
BUHOrpagHble HacaxaeHus. 0cob6oe BHMUMaHME NPUBIEKAOT HACEKOMbIe NEPEHOCUNKM
thuTonnasmeHHbIX 3a60neBaHuii BUHOrpagHou no3sbl. C 2018 no 2020 roa Ha BUHOTPaj-
HUKax Pecny6nmkn Mongosa npoBoAunmn nccnegoBaHusa gayHbol unkagok. C6op uuka-
AOK MPOBOAUMN HA MPOMbILINEHHbIX HACAXKAEHUAX BUHOTpaAa, PACNONOXEHHbIX B LeH-
TpanbHOM 30He PM. OTNOB LUMKAAOK OCYLECTBAANN IHTOMONOIMYECKMM CAUYKOM 1 MpU
MOMOLLYW XENTbIX, NUNKNUX NOBYLLEK. NaeHTUhMKALNIO LMKAJAOK NPOBOAUNN NPX NMOMO-
WK1 onpeaenutenen no mopconornyeckum nprusHakam. Hanmume putonnasmol NMouep-
HEeHUA ApeBeCcuHbl B LMKagKax onpenenann monekynapHoiM aHanusom MUP. B npouec-
ce uccnenoBaHum 66110 cobpaHo 1733 aK3eMnspa LMKaAoK 1 onpeaenetbl 15 Buaos. B
pe3ynbTaTe TeCTUPOBAHMA 77 P06 HACEKOMbIX BbiSiBNI€Hbl ABA HOBbIX NEPEHOCYMKA HA
nnaHTaumax BuHorpaga Pecnybnuku Mongosa: Anaceratagallia ribauti (Ossiannilsson)
n Reptalus quinquecostatus (Dufour), a Takxe 061eN3BeCTHbIN NepeHoCUnK huTonnas-
mbl [louepHeHus gpeBecuHbl: Hyalesthes obsoletus. Hannune Ha BMHOrpagHMKax Lu-
Kafl0K-NepeHOCUMKOB 1 pacTeHNI-pe3epBaTOPOB NpeacTaBNseT BbICOKYI ONACHOCTb B
pacnpocTpaHeHnn putonnasmeHHoOro 3abonesaHus MouepHeHna gpeBecuHbl B PM.,

KnioueBble cnoBa: BuHorpag; ®utonnasmbl; MouepHeHne apeBecuHbl; NepeHocUnKu.
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BBEAEHUE

3aboneBaHuna pacTeHNin PUTONIAZMEHHOMN 3TUONOTNN, B €CTECTBEHHbIX YCNIOBUSAX,
PacnpoCTPAHAIOT UUKAAKKM, MPUYEM Kaxaoe 3aboneBaHne NepeHoCAT onpefeneHHble
BUAbl NEPEHOCUMKOB. B CBAAI3N C 3TUM, NCCNEAOBAHUA OCHOBbIBAIUCb HA TOM, YTO WK-
pOKOe pacnpocTpaHeHne putonnasmeHHOro 3abonesaHna BUHOrpaga B Pecnybnumke
MonzgoBa BO3MOXHO TOJIbKO NMPW HANMUYUKN AKTUBHOIO NepeHocynka. ins onpepenéet-
HbIX (PUTONMA3M XapaKTEPHO JOCTATOUHO 60MblIOEe pPacnpoCTPaHEHMe B Npupoge no
MPUYNHE HANNYNA HACEKOMbIX MONMNEAroB N LWWMPOKOTo Kpyra pacTeHNn-Xxo38eB. A He-
KoTopble huToONNa3mMbl OrpaHNYeHbl B CBOEM PacnpoOCTPAHEHUUN OLHUM pPacTeHNeM-X0-
3MIHOM U OfHUM HACEKOMbIM MOHOMAroM. Tak OAHMMW U3 CAMbIX BaXXHbIX BUAOB (hUTO-
nna3m, HAHOCALWMX Bpea OTpac/an BUHOrpaaapcTBa, asnsatoTca Candidatus Phytoplasma
vitis n Candidatus Phytoplasma solani. DunoreHeTu4eckm oHM He CBA3aHbl, HO 06beau-
HAIET NX CXOXee NPOosABMEHNE CUMNTOMOB HA BUHOTPAAHOM PaCTEHUN.

PasBuTre huTONNa3mo3a Ha BUHOTrpage NPpoXoauT Cnefyowmnmn LUK: pesepeaTtop
3a60neBaHNA — LMKaAKa-NePEHOCUYNK — BUHOTPAL.

Llenbto nccneoBaHum SBNSETCA BbIIBNEHNE LUMKAAO0K — NEPEHOCYMKOB hmTonnas-
MeHHOro 3abonesaHus MouepHeHne apeBecuHbl BUHOrpaaa (Bois noir) B Pecnybnuke
MonpgosBa.

MATEPUWA/IbI 1 METOADI

MaTtepuanom gna nccnefoBaHUm ABASNNCL HACAKAEHNS BUHOIPaAa B LLEeHTpasb-
HOW 30HEe NPOMbILLTEHHOr0 BO3AeNbiBaHMA AAHHOW KynbTypbl B Pecny6nmke Mongosa.

MOHUTOPUHT LMKAJOK MPOBOAMIN NOCPEACTBOM OT/I0BA HACEKOMbIX Ha NMAaHTaum-
AX BUHOrpaga u npuneramwmx K HUM Tepputopuax. OTnasnmsBanm HaCEKOMbIX C anpens
Mo CEHTA6Pb MecsL, C MOMOLLbI IHTOMOMOTMYECKOrO Cauka 1 NUNKNX NOBYLLEK XENTOrO
uBeTa. JToBYLWKN MeHANKN Kaxable 10-15 gHen. DUKCMPOBANMN OT/IOBNEHHbIX LMKAAO0K 3a-
MOpaXXnBaHMem B Npobupkax Tmna InneHgopd, npu Temneparype -20°C. NgeHtudu-
LuMpoBanu uMKagok no onpegenutento Wilson M. R. & Turner, J. A. (2010) n AHydpues
[.A., EmenbaHoB A.®. (1988), no mopdonornyeckmm npruaHakam npm nomoLLm cTepeomu-
Kpockona.

iccnegoBaHmAa BbINOMHEHbI B nabopatopumn Bupyconornn n UTOCaHMTAPHOIo
KOHTPO/A, HAYUYHO-MPAKTUYECKOro WMHCTUTYTa CaJOBOACTBA, BMHOrpagapcrsa M nu-
LeBbIX TexHonornin. Hannume chutonnasmol, Bo3byautens 3abonesaHus MoyepHeHue
ApeBeCcMHbl BUHOTPaaa B LMKaAKax, onpegensanu tectuposaHnem metogom MLUP. Npoba
ANA TeCTUPOBAHMA COCTOANMA Yalle BCero U3 o4HOro npeacraBuTens Buga n pexe ns 2-3
HAaCeKOMbIX HE6ONbLIOrO pasmepa.

AHK dhutonnasmbi-Bo36yamTens 3ab6onesaHns Bblaensanu n3 npob HaCeKOMbIX CO-
rMacHo pekomeHgauuam HayuHo-mccnenoBaTenbCckoro LeHTpa BuHorpagapcrea (CREA)
KoHernnaHo, Utanua. AnarHocTuky 3a6oneBaHna BbIMOAHANN (PaHLYy3CKUM ouumn-
anbHbiM meToaom BnoxeHnHon MUP (Duplex Nested End - Point PCR - C aHrn.), Kommep-
ueckum Habopom oT Qualiplante (Flavescence dorée / Bois noir - ¢ dhpaHxu.) (Qualiplante,
2015), ana nepeov amnanduKaumn npumeHanu npamepbl: FD9f1 / FD9r1 u STOL11f2 /
STOL11r1, gpna BTopon amnaudukauuu: FD9r2 / FD9f3b u STOL11f3 / STOL11r2. Busyanu-
3auuto pesynbratoB MLUP ocywecTBNANM METOAOM 31EKTPO(OPETNUECKOTO pa3aeneHmns
monekyn AIHK no pa3mepy, B 1% arapo3Hom rene, c fob6aBneHnem hayopecLupytoLLero
Kpacutensa. Busyanusmposanu npogykT MLUP B TpaHcunntomuHatope, npu ynbtpaguno-
NneToBOM CBeTe.
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PE3Y/IbTATbI 1 OBCY)XXAEHNA

Heob6xoanMMbIM yCnoBrMeM B pacnpocTpaHeHuun 3abonesaHusa MouepHeHus ape-
BECMHbI Ha MNAHTaLUMN BUHOTPaAa ABNAETCA HanuuMe Ha BUHOrPaJHWKE WUCTOUYHU-
Ka 3a60MeBaHNA 1 LMKaAOK-NepeHocunKoB. Lnpokoe pacrnpocTpaHeHne U BblCOKas
cTeneHb NopaXkeHuWs HacaxaeHun 3abonesaHunem lMouepHeHue apesecnHbl (Haustov
& Bondarchuc, 2021; XaycTos, 2021) CBMAETeNnbCTBYeT O HA/IMUYNN Ha BUHOTpagHUKaAX B
Pecny6nvke MonaoBa 60/blIOro0 KOMMUYECTBA aKTUBHbIX MEPEHOCUNKOB. 118 peLieHus
npo6nembl npefynpexaeHns AasnbHenero pacnpocTpaHeHus 3ab6oneBaHuWs OYEHb
BAXHO OMNpeaennTb LUKAAOK-MEepPeHOCUYNKOB [louepHeHUs ApeBecuMHbl B MOYBEH-
HO-KNMMaTUUYeCKUX ycnosuax Pecnybnuku Mongosa. Mo3tomy, B 3a4auy UccneaoBaHum
BXOAMUMO: ONpeaennTb BUAOBON COCTAaB LMKAAO0K, HAaceNaowWmx naaHTaumm BUHOrpaaa,
BbIABUTb HACEKOMbIX, CMOCO6HbIX NEPeHOCUTb UTONNA3My, ¥ NPOTECTUPOBATL UX HA
Hanuuue dutonnasmbl — Bo3byauTens 3abonesanHusa MouepHeHne APeBeCUHbl BUHO-
rpaga.

MOHWUTOPWHI NAAHTALUA BUHOTPaZa WU NPUNeralvlmx K HUM TepPUTOPUR, ocy-
LEeCTBNEHHbIN B TeueHue 2018 — 2020 rr., No3BONMN onpeaenntb ayHy LUUKAAO0BbIX,
HacenaLWUX BUHOTPaaHUKN Pecny6nnku MonaoBa. BuaoBon coctaB 1 KONMUYECTBO OT-
NIOB/EHHbIX HACEKOMbIX, @ TaK)Xe NMPOAOMKUTENbHOCTb /1IETA B KTMMATUYECKUX YC/TOBUAX
Pecny6nuku Mongosa npeacrasneHbl B Tabnuue 1.

Bcero oTtnoBneHo u onpepeneHo 15 Bugos umkagok (PucyHok 1): Adarrus
multinotatus (Boheman), Anaceratagallia ribauti (Ossiannilsson), Arboridia ribauti
(Ossiannilsson), Austroagallia torrida (Evans), Dictyophara europaea (Linnaeus),
Empoasca vitis (Gothe), Euscelidius variegatus (Kirschbaum), Fieberiella florii (Stal),
Hyalesthes obsoletus (Signoret), Javesella pellucida (Fabricius), Neoaliturus fenestratus
(Herrich-Schaffer), Philaenus spumarius (Linnaeus), Psammotettix alienus (Dahlbom),
Reptalus quinquecostatus (Dufour), Scaphoideus titanus (Ball).

Han6onbluyo nonynauuio NpeactaBnaoT UMKaakn Psammotettix alienus. Hace-
KOMble OT/IOBfIEHbl HAa MNAHTAUMAX BUHOrpaga v Mpunerarwmux K HUM TeppUTopuaAx
C anpens no ceHTA6pb mecsau,. BaXHO OTMETUTb eXerogHoe yBenunuyeHne nonynsauumn
AAHHOro BMAa. MHorme npeacTtaBUTeNnmn LMKaA0K, OTHOCALMECS K BUAYy Psammotettix,
CnocobHbl NnpuobpetaTb UTonnasmy, Takue kak P. striatus (Albanese et al., 1997), u
nepenasarb, Bbi3biBasA 3a60M1eBaHNe KapanmKoBoCTb nweHuupbl B Knutae (Wu et al., 2010;
Femin & Wei, 2022), a P. cephalothes Bbi3bIBaeT hTONNa3mos puca (wtamm BVK) B A3un
(Jung et al., 2003).

Cneayowwas no YNCNeHHOCTU NONyNAauna UUKaaku Arboridia ribauti - Hacekomoe
pacrnpocTpaHeHo NOBCEMECTHO Ha BCeX BUHOrPafHbIX nnaHtaumsax. CeeaeHuns o nepe-
HoCe (hMTOMNMa3Mbl, Bbi3blBatoLLel 3a60neBaHe BUHOTPAAHOW N03bl, OTCYTCTBYIOT.

Nonynauus unkaaku H. obsoletus, nepeHocunka putonnasmMmeHHoro saboneBaHus
NMouepHeHne ApeBecuHbl BUHOTPaAa, MeHbLLE MO YNCIEHHOCTW, OJHAKO HACEKOMbIX Ha-
6noaany, Kak Ha NnaHTauuax BUHOrPaaa, Tak M Ha COPHbIX PACTEHUAX, PACTyLLMX Ha
NpuNeralWmux K HUM TeppuTopuax. MOHUTOPUHT NETA 1 OTNOB 4O0BOMbHO TPYAHO KOH-
TPONMPOBaTb M3-3a TOrO, YTO AAHHbIA BUA nonudar u npebbiBaeT B noyse 60MbLUYIO
YACTb XXW3HEHHOro UMKNa. NMpeanoyTUTeNnbHbIM PacTEHNEM LMKAAKN ABNAETCA BblOHOK
noneson (Convolvulus arvensis L.). B ycnosusx Pecnyénuku Mongosa NéT MMaro Ha-
UMHAETCA C UIOHA, @ MAcCOBbIN NET B MepBoi NonoBuHe nonsa mecaua (Xaycros et al.,
2020).
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Ta6nuya 1. Buoosou cocmas yukadok, HacenaWUX N1aHmayuu euHo2paoa e

Pecny6nuke Mondosa (2018 - 2020 22.)

OTnoBneHo oco6eii .. ..
Hauano néra - KoHew, NéTa
N2 Lnkagku (wr.)
2018 | 2019 | 2020 2018 2019 2020

Adarrus multinotatus

1 (Boheman, 1847) 2 3 6 28.V-15.VI 5VI-14.VI 3.VI-26.VI
Anaceratagallia ribauti )

2 (Ossiannilsson, 1938) 1 6 1 1.V 24NV1-17.V11 06.VvIll
Arboridia ribauti

3 (Ossiannilsson, 1937) 364 106 129 2V-1X 19.IV-13.1X 18.V-16.1X
Austroagallia torrida

4 (Ossiannilsson, 1937) 2 5 1 14 VI 17.VII. oe.Vill
Dictyophara europaea ) ) )

5 (Linnaeus, 1767) 2 4 15.VII. 24 NI-17.VII
Empoasca vitis : ; ;

6 (Gothe, 1875) 19 29 37 31.V-8.VliI 29.V-15.VII 3.VI-15.1X
Euscelidius variegatus

7 (Kirschbaum, 1858) 9 22 2 7V-18.VIII 19.IV-17.VII1 | 06.VIII.- 15.1X
Fieberiella florii

8 (Stal, 1864) 18 5 1 10.V-24.1X 25.Vi 3.Vi
Hyalesthes obsoletus ) 3 )

9 (Signoret, 1865) 29 53 24 12.VI- 23.VIlI 24N1-20.VIHI 15.VI-13.Vill
Javesella pellucida . ) ) )

10 (Fabricius, 1794) 13 4 19.IV.-13.1X 29.VI-04.VIII
Neoaliturus fenestratus

1 (Herrich-Schaffer, 1834) 12 2 4 12.VI-19.VIlI PAYI 26.VI-04.VIII

12 | Philaenus spumarius 21 12 16 4N-27VI 20V-17VI | 1VI21V1
(Linnaeus, 1758)
Psammotettix alienus

13 (Dahlbom, 1850) 34 193 465
Reptalus quinquecostatus )

14 (Dufour, 1833) 2 1 4 13.VI 15.VII 20.VIII-15.1X
Scaphoideus titanus

15 (Ball, 1932) 45 6 16 9.VII-13.IX 9.VII-2.1X 3.VII-9.1X

Bcero: 561 458 714

Unkanka Austroagallia torrida 6bina OTNOBNEHA HA COPHbIX pPaCTEHUSX,
Mpoun3pacTalowWwmx Ha NpuneratLwen K nnaHTaunm BUHorpaga tepputopun. B Asctpanum
[AHHOE HAaceKkoMoe SIBNAETCS MepeHOCYMKOM Bupyca KypuyaBOCTM NUCTbeB KneBepa
(Gibb et al., 1995).

Llnkapka Philaenus spumarius BCTpeyanacb C KOHLA Mas Mo NI0Sb MeCAL, HA COPHOW
PacTUTENbHOCTN BUHOTPAAHNKOB. I3BECTHbI Cyyan AMArHOCTUPOBAHMUA dMTONIA3Mbl
B UMKaake P. spumarius (Mateoni & Sinclair, 1988).
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PucyHok 1. 1. Hyalesthes obsoletus - cnesa my)ckas 0cobb, cnpasa xeHckas; 2. Reptalus
quinquecostatus; 3. Philaenus spumatrius; 4. Fieberiella florii; 5. Euscelidius variegatus; 6.
Javesella pellucida - cnesa myxckas ocobb, cnpasa xeHckas; 7. Austroagallia torrida; 8.
Anaceratagallia ribauti; 9. Empoasca vitis; 10. Neoaliturus fenestratus; 11. Psammotettix alienus
- c/leea My ckas 0cobb, cnpasa xeHckas; 12. Dictyophara europaea; 13. Arboridia ribauti; 14.
Adarrus multinotatus; 15. Scaphoideus titanus

Linkapku Euscelis variegatus Takke 06UTAIOT HA COPHbIX PACTeHMAX NNAHTALUN BU-
Horpapga. MpeactaButenn poaa Euscelis ABNAKTCA NepeHoCUMKamu MTONNA3MEeHHbIX
3a6oneBaHunin pacteHuin. Tak unkaaku Euscelis incises (Kirschbaum) cnoco6Hbl npuo6-
petaTb 1 nepeaasaTb utonnasmy NoxenteHus xpusaHtem (16Srl-B) (Terlizzi & Credi,
2007), a Euscelidius variegatus (Kirschbaum) - agnawoTca nepeHocunkamu 3010TUCTOrO
noxenteHus suHorpaaa so ®paxumum (165rvV-C) (Boudon-Padieu et al., 1989).

LUnkaaka Javesella pellucida 6bina oTnoBAeHa Ha COPHbIX PACTEHUAX MIAHTALUN
BMHOrpaga. J/IET Hacekomoro Habnaanu ¢ anpens no ceHTabpb. Unkagku J. pellucida
ABMAIOTCA NepeHocunkamu utonnasmeHHoro 3abonesaHus mopkosu (Euphresco,
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2017). B Yelwickon Pecnyb6nuke LuKaaKka BCTpeyanacb Ha BUHOTPAAHbIX PACTEHUAX, UH-
(hrumpoBaHHbIX MOYepHEHNEM ApEBECUHDI, B TO e BpemMsi B HACEKOMOM AUArHOCTM-
poBanu Hanuuue cutTonnasmol, NpUHagnexauen K rpynne MNoxenteHus Actp 16Srl-F
(Orsagova et al., 2011).

Linkapgka Neoaliturus fenestratus — B HaCaXXaeHMAX BUHOTpaga BCTpeyanach Kpau-
He pefKo. Ha 3n1aK0OBbIX COPHbIX PACTEHUAX AAHHAS LMKAAKA ABNAETCA NEPEHOCUNKOM
cdunnoauu B Upaxe (Salehi et. al., 2006; Dehghan et al., 2012).

Scaphoideus titanus — WNPOKO M3BECTHAA KakK aMepuKaHCKas BUHOTrpagHas Lu-
Kajka, Hacekomoe npoucxoxgeHmem ns CLUA n Kanagbl. Lnkagka ssnsetca addek-
TUBHbIM MEPEHOCUYMKOM, KOTOPbIN B 3HAYNTENIbHOWN CTENEHN HECET OTBETCTBEHHOCTb 3a
pacnpocTpaHeHune 3a6onesBaHnsa 3010TUCTOrO NoxenteHus B EBpone. MNoaTBepXaeHo,
UTO LMKAZAKA B CTAANMN NUYUHKK, KAK U B3pOCIaa 0Cobb CNOCO6HbI Nnpnobpetatb puto-
nnasmy, TakkKe AOKa3aHO, UTO My)XCKasi 0co6b IpheKTUBHEE pacnpoOCTpaHAET 3abone-
BaHue, yem xeHckasa (Schwester et al., 1969).

Lnkapkn Dictyophara europaea oTnoBneHbl KOWEHWEM 3HTOMOMOTMYECKMM Cay-
KOM TPaBAHWCTbIX COPHbIX pacTeHN. Hacekomble ABNAKTCA anbTepPHATUBHbIMK Nepe-
Hocumkamu 3onoTuctoro noxentenusa (Filippin et al., 2009).

OTnoBNeHHble HA MNNAHTAUUAX BUHOTpada UMKagKum Psammotettix alienus,
Hyalesthes obsoletus, Austroagallia torrida, Philaenus spumarius, Euscelis variegates,
Javesella pellucida, Neoaliturus fenestratus w Scaphoideus titanus SBnaTCS NepeHo-
cuMkamy omTonnasm, KOTopble Bbi3bIBAKOT Pa3NinyHble 3ab6oneBaHuns y pacteHunin. Cno-
COH6HOCTb AAHHbIX HACEKOMbIX MepeHOoCUTb hutonnasmy 3010TUCTOE NoxenTteHue u MNo-
YepHeHUs ApeBeCUHbI BUHOrpaga NpoBepany TeCTUPOBAHMEM NPO6, NPUrOTOBAEHHbIX
N3 KaXaoro Buaa LMKAZOK, HA Hanuuue cutonnasmbl — BO36yauTens 3aboneBaHus.
TecTupoBaHue npoBoaAunu metogom BnoxeHHon MUP. Bcero tectupoBaHo 77 npo6 Ha-
CeKoMbIX. KonnuectBo npob Kaxaoro Bmaa UMKAAOK n pesynbrathbl MUP TecTtoB npeg-
CTaBNeHbI B Tabnuue 2.

Ta6nuua 2. [NLIP-mecm yukadok, MoOmMeHyuaabHbIX NepeHoCYUK0o8, Ha Haau4due
chumonna3mpl MouepHeHus dpesecuHbl (BN) / 3onomucmoe noxenmeHue (FD)

8uUHo2pada
Tectuposano | V13 HUX MHMLMPOBaHDI:

Ne LUukagku npo6 (wr.) BN D
1 | Anaceratagallia ribauti (Ossiannilsson, 1938) 5 1 -
2 | Euscelidius variegatus (Kirschbaum, 1858) 5 - -
3 | Hyalesthes obsoletus (Signoret, 1865) 25 10 -
4 | Javesella pellucida (Fabricius, 1794) 6 - -
5 | Neoaliturus fenestratus (Herrich-Schaffer, 1834) 6 - -
6 | Philaenus spumarius (Linnaeus, 1758) 10 - -
7 | Psammotettix alienus (Dahlbom, 1850) 8 - -
8 | Reptalus quinquecostatus (Dufour, 1833) 6 2 -
9 | Scaphoideus titanus (Ball, 1932) 15 - -

Bcero: 77 13 0

Kak BUAHO M3 Tabnuubl 2, NOMOXUTENbHbIE pPe3yNnbTaTbl HA Hanuuue uTonnas-
Mbl MouepHeHUe apeBecuHbl Nokasanu Npobbl TPEX BMAOB UMKaaok: Anaceratagallia
ribauti, Hyalesthes obsoletus n Reptalus quinquecostatus (PucyHok 2). AMnaudukaumum
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C Npanmepamu Ana aeTekunn GUTonnasmeHHbIX 3a601eBaHNIN, OTHOCALLMXCA K rpynne
cton6bypa (STOL11f2 / STOL11r1), y)xe Ha nepBom 3Tane BnoxeHnHon MUP nonyunnm am-
NAUKOHbI M3 NPo6 c uukaakamu H. obsoletus n R. quinquecostatus. NMoNOXuUTenbHble
pe3ynbTaTbl NOATBEPAUINCH U BO BTOPOM LMK/e aMnInguKaLmm ¢ napon BHYTPEHHUX
npanmepos (STOL11f3 / STOL11r2), uTo O3HAuaeT Hanuume utonnasmbl NMoyepHeHUs
ApeBecUHbl BUHOTPAAA B AAHHbIX LMKaAKaX.

PucyHok 2. 1. Hyalesthes obsoletus; 2. Reptalus quinquecostatus; 3. Anaceratagallia ribauti

Hanuune cutonnasmbl MouepHeHUs ApeBecuMHbl B LMKaaKax Anaceratagallia
ribauti n Reptalus quinquecostatus BbisBneHo B Pecny6nuke Mongoea BrnepBble. Bu-
POOPMHOCTb ANAFHOCTUPOBAHHbIX LMKAAOK NMO3BONSET CAENaTb 3aK/loUeHUe 0 ToM,
UTO AAHHblIe HAaCeKOMble IBAAITCA NMepeHocumkamu cutonnasmbl Bo3byanutens 3a6o-
neBaHusA. YCTaHOBNeHMe Hanuuus utonnasmbl MouepHeHUsa apeBeCcuHbl B LnKaake A.
ribauti cornacyeTcsa ¢ pe3ynbTatamu paboT aBCTPUNCKUX UCCNeaoBaTenen no nepegaye
3abonesaHus gaHHon umkagkon (Riedle et. al.,, 2008).

B pe3ynbTaTe amnanuKkaunumy npavmepamm ans getekuum 3abonesaHus 3010Tu-
ctoro noxenteHus (FD9f/FD9r u FD9r2/FD9f3b) He yCTaHOBNEHO aMMNINKOHOB M3BECTHO-
ro pasmepa. OTpuuaTenbHble pe3ynbTaTbl NOMYUYEHbl NPU TECTUPOBAHUY NPO6 LNKAAKN
Scaphoideus titanus, uTo roBopuT 0 HEBUPOCOPMHOCTU HACEKOMbIX U OTCYTCTBUSA Be-
POATHOCTM pacnpocTpaHeHUs 3a60/eBaHUsA 30/10TUCTOE MOXXENTEHUE HA MIAHTALUAX
BMHOrpaga B Pecny6nuke Mongosa.

NMpoBeAEHHbIMU UCCNIeAOBAHUSAMI YCTAHOB/IEHO HANMUYMe HA MaHTAUUSAX BUHO-
rpaga Pecny6nuku MonaoBa, Hapsay € 061en3BeCcTHbIM NepPeHoCUYnKoM 3aboneBaHus
MouepHeHne gpeBecuHbl unkaakon Hyalesthes obsoletus, ewe ABYX UNKafZOK — nepe-
HOCUMKOB AAaHHOro 3abonesaHus Anaceratagallia ribauti v Reptalus quinquecostatus.
Takum 06pa3om, WNPOKOE PACNpPOCTPAHEHNE N BbICOKYI CTeneHb MopaXKeHMs MnnaH-
Tauum BUHOrpaga utonnasmeHHbiM 3a6osieBaHem NoyepHeHUe APeBECUHbI MOXHO
06bACHUTb HANMUMEM Ha NAaHTauMAX TPEX BUAOB LMKALOK-NEPEHOCUMKOB AAHHOMO
3aboneBaHus.
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Abstract. The paper presents the results of the monitoring of the hopper fauna in the
vineyards established in Congaz village, Comrat district, Republic of Moldova. The ob-
servations were carried out from May to October 2022; as a result, there were detected
27 hopper species in the vineyard. Most of the species belong to the family Cicadellidae
- 21 species, also there were identified members of families Membracidae - 1 species,
Cixiidae - 4, Issidae - 1. Four out of those species are adventive imported from Asia
(Arboridia kakogawana, Japananus hyalinus) and North America (Scaphoideus titanus,
Stictocephala bisonia). Due to the use of the glue traps, there were obtained data on
the seasonal dynamics of adventive hopper species and peculiarities of their behavior,
as well as a number of potential vineyard pests were identified.

Key words: Hoppers, Fauna, Vineyards, Adventive species, Diseases.

INTRODUCTION

The Republic of Moldova has significant areas of grapevine. In 2012, the surface of
fertile vineyards was about 129 thousand hectares, thus the country was ranked 13th
in the word. The development of viticulture in the Republic of Moldova is based on
favorable soil-climatic and geographic conditions for the vine cultures. Congaz village,
where the research was conducted, is situated in the southern wine-growing region. The
southern region is characterized by arid lands, different features of soil and climatic
conditions. This area is favourable for the production of red and various dessert wines.
One of the most serious problems, the sector of viticulture is facing, is related to the
abandoned vineyards, which are littered with weeds and became nests of the spread of
many types of pests and diseases. (Biroul National de Statistica a RM, 2011).

Grape plants are damaged by numerous pests, as well as viral, phytoplasma, bac-
terial and fungal diseases. The list of pests of grapevine also includes hopper spe-
cies belonging to order Hemiptera, suborder Auchenorrhyncha. The Auchenorrhyncha
is one of the most abundant and species-rich insect groups associated with grapevine.
Hopper species are phytophagous by type of feeding, as they feed by sucking saps
from various parts of plants, and reproduce. Some hopper species evolve exclusively
on cultivated (Vitis vinifera) and wild (V. riparia) grape varieties, being monophagous
by type of feeding. Other species being polyphagous have a wider range of host plants,
and vineyards can become an accidental feed source (PagnoHoBckas & AnaeHko, 2015;
Chireceanu et al., 2022).
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There are two types of damage related to the presence of Auchenorrhyncha.
The first one is the direct damage as a result of their feeding, stinging and sucking
the sap from plant tissues. In this context, as an example it can be mentioned the
species Arboridia kakogawana (Martynov et al., 2019b). As a result of their feeding,
characteristic small chlorotic spots appear on the upper side of the leaves along the
veins, gradually capturing most of the leaf. Severely damaged leaves fall prematurely.
The second one is related to the indirect damage generated by the ability of some
species to act as vector for the economically important pathogens. One of the well-
known species from this group is Scaphoideus titanus (Martynov & Nikulina, 2019a),
an adventive species originating from North America, which is the vector of Canditus
Phytoplasma vitis which causes phytoplasma disease of Grapevine Flavescence Doree
(FD). The other planthopper species, Hyalestes obsoletus (Signoret, 1865), is known as
a carrier of Candidatus Phytoplasma solani, responsible of Bois Noir (BN), the infection
that is transferred from weeds to vineyards. (Chireceanu et al., 2019; Chireceanu et al.,
2020; Chireceanu et al., 2022).

Is it crucial to know the status of plant and leafhoppers in the economics of grape-
vine. This information is necessary to make the analysis of the phytosanitary situation
and to develop a system of protective measures. Early detection and monitoring are
essential practices in preventing the spread of adventive species, as well as adopting
the most appropriate management measures to established populations.

In addition to diseases and pests, the condition of grape bushes is often affected
by unfavourable soil and weather conditions. In 2022, due to the drought, which was
more noticeable in the south of the Republic of Moldova, in vineyards, severe hydro-
logical stress was registered, and late-ripening grape varieties experienced a halt in
growth and development. This affected the quality and quantity of the crop.

The aim of the present study was to investigate the species belonging to Auche-
norrhyncha group detected in vineyards established in Congaz village, Comrat district in
2022, in terms of ecological characteristics and diversity of species, in order to provide
background knowledge with scientific and practical utility in this field.

MATERIALS AND METHODS

The research was carried out in 2022 in the vineyards established in Congaz village,
Comrat district. (46°06'33"N, 8°36"16"E). The location of research areas during this study
are presented on the map in figure 1. The studied plantations were of 15-19 years old
with a total area of 78 acres and were composed of national and international cultivars
of Vitis vinifera L.: Cabernet Sauvignon, Flora (Lora), Victoria, Black Magic (Codreanca),
Moldova, Lydia and others. The plantations belonged to owners in the area and were
protected differently with chemical products against pests and diseases. The insect
sampling was done using double-sided sticky traps (Card Cue Yellow, 12 x 25 cm), placed
in a linear pattern on a row inside the plots (Figure 2). There was used one trap for each
row. The sticky traps were installed diagonally along the aisles in order to evaluate the
condition of the entire site more objectively.

The traps were changed every two-three weeks, from May to October. There were
installed 184 traps during the research. The periods of installing the traps are shown
in table 1. The specimens of hopper species were removed from the sticky traps and
placed in test tubes with alcohol. In addition to using sticky traps, it was performed
sweep-net sampling outside of the vineyards, on the road, for catching the hopper spe-
cies Hyalesthes obsoletus.

76



DIVERSITY OF HOPPER SPECIES (HEMIPTERA: AUCHENORRHYNCHA) IN THE VINEYARDS ESTABLISHED IN CONGAZ ...

Figure 1. The location of the Figure 2. Fixed double-sided sticky trap.
research point. Image source: Grozdeva S.

Table 1. The dates of installation and removal of sticky traps

Nr. Period Nr. Period Nr. Period

1 28.05 -11.06.2022 4 16.07 - 03.08.2022 7 02.09 - 24.09. 2022
2 11.06 - 25.06.2022 5 03.08 - 20.08.2022 8 08.10 - 22.10. 2022
3 25.06 - 16.07.2022 6 20.08 - 02.09.2022

Adult insects were determined by genus and species level using the microscope
MBS-10. The male genitalia were dissected to accurately identify the species, following
the taxonomic keys (AHydpues et al., 1988; EmenbaHoB, 1964, 2015). The specimens
collected in this study are stored in the Museum of Entomology of the Institute of Zoo-

logy.
RESULTS AND DISCUSSIONS

As a result of researches conducted in the vineyards from Congaz village, Comrat
district, during the vegetation season of 2022, more than 27 species of hopper species
belonging to 4 families were caught on sticky traps, of which most are members of
the family Cicadellidae (21 species), while the others are representatives of the fami-
lies Membracidae (1), Cixiidae (4), and Issidae (1). Four of these species are adventive,
imported from Asia and North America (in table 2 marked with an asterisk *). Table 2
presents the list of hopper species caught on sticky traps, providing information on the
type of feeding, host plants and distribution area.

Thus, a significant part of hopper species listed in the table, due to their charac-
teristic either polyphagy or oligophagy, is able to develop on grape plants in the con-
ditions of the Republic of Moldova, and their life cycle is more or less connected with
vineyards.
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Table 2. Diversity of hopper species captured on yellow sticRy traps in grapevines from
Congaz village, Comrat district, in 2022

(Herrich-Scaffer, 1834)

Echinochloa sp.

Nr. Family/species Type of feeding Distribution area
CICADELLIDAE
1 Anaceratagallia laevis Polyphagous feeding on different species | Panatlantic-
" | (Ribaut, 1935) of herbaceous dicotyledons eucontinental-hyadean
Anaceratagallia ribauti Polyphagous, Plantago sp., ) .
2 (Ossiannilsson, 1938) Trifolium sp. Western-Palearctic
*Arboridia kakogawana - Adventive species, is
3 (Matsumura, 1932) Monophagous, on Vitis sp. native to Asia
4 Arthaldeus striifrons Oligophagous, on Festuca rubra, Pan-European
" | (Kirschbaum, 1868) Schedonorus sp., Trifolium sp. P
Austroagalli sinuata Polyphagous, Ononis sp., Solanum ) .
> (Mulsant & Rey, 1855) tuberosum, Zea mays Trans-Palearctic
6. |[Austroasca sp. Trans-Palearctic
Emelyanoviana mollicula | Oligophagous, on Salvia sp., Mentha sp., ) .
7. (Boheman, 1845) Verbascum sp., Artemisia sp. Western-Palearctic
Polyphagous, Vicia sp., Medicago sativa, P
8. | Empoascasp. Amaranthus hybridus, Acer sp., Ulmus sp. Holarctic-Oriental
Eupteryx atropunctata Polyphagous, on Lamium sp., Arctium sp., _
% (Goeze, 1778) Verbascum sp., Melissa officinalis, Salvia sp. Pan-European
Eupteryx stachydearum Oligophagous, on Lamium sp., Stachys sp., .
10. (Hardy, 1850) Melissa officinalis, Salvia pratensis Pan-European
. Oligophagous, on Parietaria sp., Urtica
Eupteryx urticae .2 - .
1. R dioica, occasionally Tanacetum vulgare Western-Palearctic
(Fabricius, 1803) :
subsp. siculum
1 Fieberiella florii Polyphagous, on Ligustrum vulgare, Prunus Holarctic
* | (Stal, 1864) spinosa, Rosa sp., Rubus sp.
13 *Japananus hyalinus Monophagous, on Acer campestre, A. Adventive species, is
" | (Osborn, 1900) platanoides, A. pseudoplatanus native to Eastern Asia
14. | Macropsis sp. Is\lsrrowly monophagous, Populus sp., Salix Holarctic
Macrosteles sexnotatus Narrowly polyphagous, on Avena sativa, ) .
1> (Fallen, 1806) Carex sp., Dactylis glomerata, Festuca sp. Trans-Palearctic
Platymetopius rostratus ) .
16. (Herrich-Scaffer, 1834) Monophagous, on Centaurea sp. Southwestern-Palearctic
Oligophagous, on Corynephorus canescens,
17. | Psammotettix sp. Phleum phleoides, Triticum sp., Avena sp., | Holarctic
Cynodon dactylon, Stipa sp.
18 Psammotettix confinis Oligophagous, on Agrostis sp., Holarctic
" | (Dahlbom, 1850) Corynephorus sp., Festuca sp.
*Scaphoideus titanus . e Originally a North
19. (Ball, 1932) Oligophagous, on Vitis vinifera American species
20. Zygina flammigera Oligophagous, on Crataegus sp., Malus sp., Trans-Palearctic
(Fourcroy, 1785) Prunus sp., Rosa sp.
- . Narrowly polyphagous, on Agrostis
21. Zyginidia scutellaris sp., Avena sp., Carex sp., Dactylis sp., Palearctic
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MEMBRACIDAE
*Stictocephala bisonia Polyphagous, oviposition invariably on Originally a North
22. a wood plant, subsequently the larvae . .
(Kopp & Yonke, 1977) American species
develop on herbaceous plants
CIXIIDAE
Hyalesthes obsoletus Polyphagous, on Ga.llum verum, .
23. . Convolvulus arvensis, Ranunculus sp., Southwestern-Palearctic
(Signoret, 1865) L
Urtica dioica
n Reptalus quinquecostatus | Polyphagous, on Convolvulus sp., Malus sp., European
* | (Dufour, 1833) Prunus sp., Solanum tuberosum, Tamarix sp. P
Reptalus panzeri Polyphagous, on Acer sp., Artemisia sp., ) .
2. (Low, 1883) Clematis sp., Prunus sp., Rosa sp. Trans-Palearctic
26. | Cixius sp. Mostly species polyphagous, larvae at the Will be specified
roots, adults free on the leaves
ISSIDAE
Agalmatium bilobum ; e .
27. (Fieber, 1877) Polyphagous, on Avena sativa, Vitis vinifera | Holoarctic

Further analysis of the scientific literature along with authors’ observations
allowed to characterize some hopper species, which may be potential pests of grape
plantations, including information about their biological and ecological characteristics.
It is about the species: S. titanus, A. kakogawana, J. hyalinus, H. obsoletus, S. bisonia.

The main object of the study was American leafhopper Scaphoideus titanus, a
species which develops one generation per year. It overwinters in the egg stage under
the bark of grape bush stems. Larvae emergence from eggs in conditions of the Republic
of Moldova lasts from the first decade (middle) of May to the first decade of July, and
usually larva goes through five stages of development within 50-55 days. During their
development, a significant number of young larvae die. According to the literature data,
the death of larvae of the first, second and third instars reaches 50%. In the conditions
of 2022, the first imago specimens were caught on sticky traps in the period 25.06 - 16.07,
the last specimens were caught in the period 02.09 - 24.09 (Figure 3). On average, the
imago lives for about a month depending on the weather conditions of the particular
year. Adults are active at night and twilight, are capable of flight and can fly 25-30 meters,
moving away during their lifetime at a distance of up to 500 meters from the place of
development (Timus et al., 2013; Martynov & Nikulina, 2019a; 'po3aeBa, 2022).

Scaphoideus titanus is a vector of Candidatus Phytoplasma vitis, the pathogen,
Flavescence doree of grapevine. Depending on the grape variety, the pathogen causes
yellowing or reddening of the leaves, the edges of which are wrapped to the underside.
Young shoots lose turgor and sag. Necrosis develops on the buds, black spots form on
the shoots, and in winter the affected shoots often turn black and die. Inflorescences
dry out and crumble. All this leads to crop loss and a decrease in its quality.

Within its natural range, leafhopper may be found in shady forests on forest edges
and river valleys. In Europe, S. titanus generally is feeding and reproduces on Vitis sp.,
it develops not only on introduced American types of grapes, but also on Eurasian
Vitis vinifera L., significant areas of which making it the main feeding plant. Imago
of S. titanus in USA may be found on different species of Amaranthaceae, Apiaceae,
Asteraceae, Chenopodiaceae, Fabaceae, Poaceae, Rosaceae, Ulmaceae. Researches have
shown that despite facultative polyphagia, only older larvae can complete their life
cycle on representatives of other families with a high mortality rate. None of the plant
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species, except representatives of the genus Vitis, showed the passage of the full life
cycle of S. titanus from egg to egg (Martynov & Nikulina, 2019a).

The second species, Arboridia Rakogawana, known as Japanese grape leafhopper,
isan adventive species, which was described by Matsumura from Honshu Island in Japan
in 1932 under the name Zygina kakogawana. The natural habitat of Japanese grape
leafhopper covers Japanese Islands, Korean Peninsula and the south of the Far East. A.
kakogawana is reported as an important pest of cultivated grapevine (Vitis vinifera L.)
in areas of its native zone in East Asia and in the invaded regions of Eastern Europe. At
present the species is continuing to disperse rapidly, expanding its distribution.

A.kakogawanawasfoundin2018-2019duringaninspection ofthe grape plantations,
that was carried out in the central and southern regions of Moldova (Chisinau, Criuleni
District, Causeni District, UTA Gagauzia) (boHaapuyk et al., 2020).

During the whole period of research, a number of 71 adult A. kakogawana were
caught on sticky traps on grapevine. The population dynamics of adult Japanese
leafhopper on vine in 2022, based on trapping on sticky traps, showed that adults of
A. Rakogawana had an active development period on the vine from late May and early
June to late September. The first adults in the amount of 6 specimens were caught on
sticky traps in the period lasting from the end of May till the beginning of June. The last
adults were trapped in the second half of September. Maximal number of specimens on
grapevine was recorded in the second half of August and in September (Figure 3).

This leafhopper is known to be multivoltine. As reported by current literature, the
Japanese leafhopper can develop between two and four generations per year depending
on the geographical area. It overwinters in the adult stage under the bark of trees in
nearby forests, after leaving the grapevine in early October. In Romania, in 2018, adults
of A. kakogawana had an active period on the vine from early June to mid-November.
Based on records of four maximum densities, the authors assume that A. kakogawana
developed up to four generations on cultivated grapevine in the studied area in 2018,
each of them lasting about one month. In climatic conditions of the South Coast of
Crimea, A. kakogwana developed 3-4 generations per season being active from April till
October. In Krasnodar Territory and Rostov Province there were 2 generations per year
(Gnezdilov et al. 2008; PagnoHoBcKas & AungeHko et al. 2015; Chireceanu et al., 2019).
The number of generations developed by hopper species in conditions of the Republic
of Moldova, is not identified; the obtained data indicates three generations, however
these facts should be studied objectively.

Imagoes and nymphs concentrate on the underside of grape leaves, forming dense
colonies, mainly alongthe central and lateral veins of the leaf. As a result of their feeding,
characteristic small chlorotic spots appear on the upper side of the leaves along the
veins, gradually capturing most of the leaf. Severely damaged leaves fall prematurely.
The number of damaged leaves by the end of summer - early autumn (August -
September) can reach its maximum, amounting to 80-90% of the total number of leaves
on the vine. The intensity of damaged leaves of different grape varieties may vary. Thus,
the reduction of the photosynthetic leaf surface area during the period of berry growth
and ripening negatively affects crop quality. Weakened and damaged plants are also
less resistant to adverse environmental factors. A high population of hopper species
can become the main reason for the delay in berries ripening and for the reduction
of their quality (Martynov et al., 2019b). At present, the transfer of dangerous diseases
caused by hopper species has not been studied sufficiently, as well as the issue related
to possible consequences of tissue incisions during the egg-laying by hopper species.
The examined plants were damaged by ticks, symptoms of fungal diseases were also
noticed, but symptoms of leafhopper damage were not observed.
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Figure 3. Number of adults of A.kakogawana and S. titanus collected
on yellow sticRy traps (YSTs) in 2022.

The third species, Stictocephala bisonia (Kopp & Yonke, 1977), is originally a North
American species that is univoltine and winters as egg. Its oviposition is preferably on
Crataegus sp., Malus domestica, Populus sp., Prunus persica, Pyrus communis, Quercus
sp., Salix sp. Each egg is deposited singly in a 2 mm deep and 2-6 mm long cut in the
bark of a young, 1-2 cm thick shoot. Groups of 6-12 eggs are deposited in a semicircular
arc. All this results in a serious disturbance of shoot development, and, when repeated,
to large-scale malformations. The suction damage caused by larvae is less dramatic,
except in grape vines where infected shoots may turn discoloured and die off. Larvae
can be found mainly on Medicago sativa L., Datura sp., Solanum sp., Trifolium pratense
L. (Tpo3aeBa, 2022).

The planthopper Hyalesthes obsoletus is a stolbur phytoplasma vector, which
causes grapevine yellow disease Bois Noir. H. obsoletus is a polyphagous species (more
than 50 host plants), but grapevine is not a preferred host (adults can feed on it, but
the insect cannot complete its life cycle on it). H. obsoletus has one generation per
year, including 5 larval stages. In summer, females lay their eggs on the stems of host
plants near the soil surface. Larvae hatch and migrate into the soil, along the roots. In
spring, L4 and L5 migrate towards the soil surface, and adults emerge in the soil. Adults
are good flyers and they leave their host plants to explore the environment and find
sexual partners. Direct control of H. obsletus is not envisaged, as grapevine is not a host
for the insect. Many aspects related to the biology of H. obsletus have to be studied.
In conditions of 2022, the first imagoes of planthopper were caught on sticky traps
installed on the vineyard rows in the period of 28.05-11.06 (1), the largest number was
caught in the period of 25.06-16.07 (34) (Figure 4). (oHAapuyK & XaycTtos, 2020; XaycToB
et al., 2020; Haustov & Bondarciuc, 2021).
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Figure 4. Number of adults of H. obsoletus collected on
yellow sticRy traps (YSTs) in 2022.

In conditions of the Republic of Moldova, planthopper was observed on Convolvus
arvensis L., during the period of mass flight; the planthopper could be also seen on
Xanthium strumarium L., on Fallopia convolvulus L. and on other herbaceous plants
(Haustov & Bondarciuc, 2021). The habitat of the insect is essentially non-cultivated
areas, in this case it is an abandoned land which bordered with the experimental site,
namely the aisle and the road between the plots. In some plantations, every second
interval between the vine rows was permanently covered with a mixture of plants, in
others the inter-rows were partially covered or free of weeds, as they were not controlled
by tillage and standard herbicides. In the abandoned plots no control has been applied
for several years. In addition to the sticky traps, the planthopper H. obsoletus was also
found in the material, which was obtained by sweep-net sampling on plants in inter
rows. Mowing was usually carried out in the days of removing and installing sticky traps.
On 25.06.2022, more than 200 specimens of this species were caught with 100 strokes.
The next mowing was carried out on 16.07.2022; the number of specimens in the selected
sample wasalso equalto 0,same withthe situation of sticky traps. The peak of the capture
occurred at the end of June, and specimens were abundant both inside and outside the
vineyards, thus the results obtained from the sticky traps and from the mowing were
similar. The literature review clarified the situation a bit. Phytoplasma disease Bois noir
in European vineyards is caused by phytoplasma, that is mainly transmitted by the
planthopper H. obsoletus. There are two main molecular types of phytoplasma, which
may be found on Convolvulus arvensis L. and Urtica dioica L., respectively. In summer, H.
obsoletus females lay eggs on the ground near the roots of their herbaceous hosts, and
nymphs complete their development from late summer to the next spring. However, in
field bindweed and stinging nettle plants, the phenology of H. obsoletus is different
According to the results obtained by the authors, it was observed that adult emergence
begins earlier on C. arvensis than on U. dioica, which were conformed with the results
from different European countries, such as Italy, Germany and Serbia (Mori et al., 2020).

Since only C. arvensis was present at the experimental site, we did not have the
opportunity to compare the spatial distribution and phenology of H. obsoletus adults
between inside and outside the vineyards in relation to the presence of the two
herbaceous host plants.
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Figure 5. General view of the experimental site and the border area, 11.06.2022.

Image source: Grozdeva S.

The species Japananus hyalinus has attracted authors’ attention because it
has been observed in vineyards, since, according to literature data, the speceis is
monophagous and prefers different species of Maple (Acer sp.) (Cpo3aesa, 2022). The
dry conditions of year 2022 and the absence of maples nearby could be the reason, that
leafhopper expanded the range of its host plants. It is too early at this stage to make
any conclusions, but further researches should be carried out in this direction in order
to clarify the behavior of this adventive leafhopper species the climatic conditions of
the Republic of Moldova.

Literature data indicate that such species as: Reptalus panzeri, Reptalus
quiquecostatus, Cixius wagneri are potential causal agents of Bois Noir Phytoplasma
(Chireceanu, 2016).

CONCLUSIONS

Research data presented in this study highlighted the presence of a consistent
number of plant and leafhopper insects on the grapevines established in the south
of the Republic of Moldova. These results are in accordance with many other results
recorded by the literature presenting this agro-ecosystem as a suitable host for a large
range of species of Auchenorrhyncha.

During the growing season of 2022, at least 27 hopper species from 4 families were
identified in the vineyards, most of which being the representatives of the Cicadellidae
family — 21 species. The species Arboridia kakogawana (Matsumura, 1932), Japananus
hyalinus (Osborn, 1900), Scaphoideus titanus (Ball, 1932) and Stictocephala bisonia
(Kopp & Yonke, 1977) are adventive species imported from Asia and North America.

There are also many other types of weeds in the vineyards, which compete with
the grape plants and serve as food for harmful insects, mites and nematodes, including
disease vectors.

Therefore, this study provides basic information about the species presence and
diversity of the Auchenorrhyncha fauna collected in the vineyards established in Congaz
village, Comrat district.
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Abstract. This paper is focused on the study of the performance constituent variability
in 104 new winter bread wheat cultivars from 10 countries worldwide, which was
carried out in 2016-2019 at the Plant Production Institute named after V.Ya. Yuriev of
NAAS of Ukraine. Research results revealed that spike length was the least variable
parameter depending on the growing conditions (CV = 2.0-19.2%) and that the following
characteristics responded most strongly to changes in the growing conditions: kernel
number per spike (CV = 3.5-30.6%), spike weight (CV = 2.3-47.1%), and kernel weight per
spike (CV = 1.2-55.1%). According to the variability degree, it was established that cv.
Ladyzhynka, Polianka, and Apertus were most responsive to changes in the growing
conditions, while cv. Dobirna, Darynka Kyivska, MIP Asol, and Cappelle Desprez were
stable in terms of expression of the performance constituents and yield.

Key words: winter bread wheat, spike performance constituents, yield, variability.

INTRODUCTION

Wheat with its annual gross harvest of over 780 million tons has become one of the
main cereals in the world (USDA, 2022). In our country, wheat has long had the absolute
dominant position as the main cereal, satisfying primarily bakery needs. Therefore,
performance increasing is one of the mainstreams in winter bread wheat breeding.
The yield potential of a cultivar is always used as its most important characteristic;
therefore, studies of performance constituents and their influence on yield have been
conducted for a long time.

Hence, the creation of highly productive wheat cultivars is the ultimate objective
of every breeder, as performance increasing is one of the most difficult challenges
associated with its considerable complexity and entanglements.

The yield amount, the most important feature of bread wheat, is determined by
plant performance and density. Spike length, spikelet and kernel numbers per spike,
spike weight, kernel weight per spike, and thousand kernel weight (TKW) represent
the most important constituents of the bread wheat performance. Their expression
depends on the genetic characteristics of a cultivar, farming techniques, and weather
factors (Tishenko et al., 2018).

Zhemela and Bahan (2007) reported that a very strong variability was intrinsic
to the spike length, depending on the weather during the formation of spike parts.
Alabushev (2013) also believed that the spike length depended on cultivar features, but
that meteorological conditions had a greater impact on this characteristic. However, the
data presented by Burlachenko and Sydorova (2022) attested to a slight variability of
this characteristic.
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The spikelet number per spike is characterized by insignificant variability; the
coefficients of variation for this trait expression in the studied cultivars did not exceed
10%, which was confirmed in a study by Lozinskyi (2018). At the same time, according
to Bazalii and Boichuk’s data (2016), the kernel number per spike depended on the
spikelet number and fertile flower number, which greatly decreased under the influence
of environmental conditions, causing significant variations in the kernel number per
spike.

The kernel number per spike is closely associated with yield and determined by
environmental conditions; Khomenko and Shtanko (2019) published data suggesting
that there might be considerable variations in this trait. In a study carried out by Bahan
et al. (2012), the kernel number per spike represented a significantly variable parameter,
with the coefficient of variation of 20.0-25.2%.

The kernel weight per spike is another important constituent of the plant
performance. It depends on many factors, in particular on the spike length, kernel
number per spike and spike size (test weight), as well as on cultivation conditions, and
many scientists demonstrated that enhancement in this characteristic expression was
one of the most effective ways to breed more productive wheat cultivars (Orlyuk, 2012).

From Blyzniuk et al’s data (2019), it is known that TKW depended not only on
characteristics of a cultivar, but also on environmental conditions during the growing
period and farming techniques. Demydov et al. (2021) found a considerable variability of
this parameter depending on hydrothermal conditions. Environmental conditions had
also the greatest impact on this parameter according to the experiments performed by
Kolomiiets, et al. (2012), Skudra and Ruza (2016), Twizerimana et. al. (2020). However,
according to the results obtained by Li et al. (2021), TKW was more dependent on
genotype.

Although information on this issue is widely available from studies of many
scientists, it is ambivalent. Hence, studies on the variability of the spike performance
and yield of new winter bread cultivars are relevant.

Our purpose was to study the variability of spike performance and yield of winter
bread wheat.

MATERIALS AND METHODS

The study was carried out in the Laboratory of Genetic Resources of Cereals of the
Plant Production Institute named after V.Ya. Yuriev of NAAS of Ukraine in 2016-2019. One
hundred and four new winter bread wheat cultivars from 10 countries worldwide were
studied. The largest number of cultivars were bred in Ukraine (66), much fewer in Russia
(16), Germany (10), Kyrgyzstan (3), Turkey, Romania and France (2 in each), Azerbaijan,
Slovakia and Hungary (1 in each).

The cultivars were sown in the experimental fields of scientific crop rotation of
the Institute. The soil was black soil. Bare fallow preceded winter bread wheat. The
farming techniques were conventional for the Eastern Forest-Steppe of Ukraine. The
cultivars were evaluated by traditional methods (Dospehov, 1985; Studying the World
Collection of Wheat, 1984; Merezhko et al., 1999) and in compliance with ,CMEA Extended
Harmonized Classifier of the genus Triticum L.” (1989). The cultivars were sown at the
seeding rate of 450 seeds/m2 to a depth of 4-6 cm within the optimal timeframe with a
SN-10Ts-01 planter in three replications with a plot area of 2 m2. The inter-row distance
was 15 cm. Bunchuk was taken as the control cultivar for the intensive and universal
groups; Podolianka was the control cultivar for the semi-intensive accessions. The check
cultivars were sown between every 20 accessions.
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For structural analysis of spikes, material was gathered 1-2 days prior to harvesting
for further measurements in the laboratory (spike length, spikelet number per spike,
spike weight, kernel weight and number per spike, TKW). The following parameters were
calculated from the obtained data: spike density (spikelet number/spike length * 10)
and spike performance index (kernel weight per spike/spike weight).

The coefficient of variation was calculated using the following formula:

V=0 / M x 100 %,

Where: o - standard deviation;
M - arithmetic mean.
Variability is considered low if the coefficient of variation (CV) does not exceed
10%, medium if 20%<CV>10%, and high if CV is higher than 20%.

RESULTS AND DISCUSSIONS

The weather varied in the study years. September in 2016 and 2018 had less
precipitation (14.7 and 35.5 mm, respectively) compared to the multi-year average (43.5
mm), which negatively affected the emergence, making sprouts uneven. In September
2017, 90.5 mm fell, contributing to the uniform emergence of seedlings on day 10 (Table 1).

Winter wheat plant ceased to vegetate during the tillering phase in November:
within the second 10 days in 2016 and 2018, and within the third 10 days in 2017.
Vegetation resumed within the third 10 days of March in 2017 and 2019 and in the first
10 days of April in 2018.

May, the month when the vast majority of the cultivars began to form spikes, had
a sufficient amount of precipitation (35.6, 43.4, and 50.9 mm in 2017, 2018, and 2019,
respectively); temperature in May was 0.70C lower than the multi-year average in 2017
and 3.8 and 2.3°C higher in 2018 and 2019, respectively.

Table 1. Weather during the growing period of winter bread wheat

Temperature, °C Precipitation, mm
Month 2016- | 2017- | 2018- “;‘;:: 2016- | 2017- | 2018- “;';l::
2017 2018 2019 average 2017 2018 2019 average

September 14.9 17.7 18.9 14.5 14.7 90.5 35.5 43.5
October 6.8 8.5 1.4 7.5 52.8 44.3 19.1 39.32
November 0.1 1.1 -0.6 0.6 67.3 60.5 20.8 43.0
December -5.5 2.4 -3.5 -3.7 481 62.9 76.5 43.5
January -6.5 -3.8 -5.1 -6.5 34.5 48.0 49.8 38.3
February -4.3 -5.6 -0.8 -5.8 19.5 35.9 4.4 30.5
March 5.1 3.4 4.2 -0.3 24.5 109.3 7.9 28.3
April 9.5 12.4 11.5 9.6 41.0 20.1 44,5 35.5
May 15.4 19.9 18.4 16.1 35.6 50.9 43.4 43.7
June 20.4 21.6 24.8 20.2 18.6 43.5 15.2 63.3
July 21.7 23.0 21.4 21.4 31.6 28.7 38.8 71.7

During the seed setting, filling and ripening, the temperature was 20.4 and 21.7°C
in June and July 2017, respectively; in June and July 2018 — 21.6 and 23.0°C, respectively;
and in 2019 - 24.8 and 21.4°C, respectively. The multi-year averages are 20.2 and 21.4°C
in June and July, respectively. The precipitation amount in June and July 2017 was 18.6
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and 31.6 mm, in 2018 - 43.5 and 28.7 mm, and in 2019 - 15.2 and 38.8 mm, respectively.
The multi-year average precipitation amounts are 63.3 and 71.7 mm in June and July,
respectively. The weather during this period in 2018 and 2019 was somewhat similar and
resulted in shorter spikes with fewer kernels per spike, with less fullness compared to
those in 2017.

Therefore, 2017 was more favorable for winter bread wheat cultivation than 2018
and 2019.

Having analyzed spike performance and its constituents in the winter bread wheat
accessions under investigation, it was found out that, on average across the study years,
SWW 1-904 (TUR) formed the longest spikes (13.5 cm) and Viglanka (SVK) - the shortest
ones (7.3 cm). The mean values in the control cultivars, Bunchuk and Podolianka, were
8.3 and 8.7 cm, respectively.

SWW 1-904 (TUR) had the greatest number of spikelets per spike (21.7), and Polianka
(UKR) had the smallest number of spikelets per spike (14.7). In the control cultivars,
Bunchuk and Podolianka, this parameter was 18.4 and 18.5, respectively.

The highest spike density among the studied cultivars was noted in cv. Zluka
(UKR) (25.0 spikelets/10 cm), and the loosest spike was recorded by Chornozerna cultivar
(UKR) (15.2 spikelets/10 cm).

In the control cultivars, Bunchuk and Podolianka, this characteristic was 21.3 and
22.5 spikelets/10 cm, respectively.

SWW 1-904 (TUR) had the greatest number of kernels per spike (66), and Obriad
(UKR) - the smallest number of kernels per spike (34 pcs). The control cultivars, Bunchuk
and Podolianka, had 43 and 49 kernels per spike, respectively (Table 2).

Table 2. Bread winter wheat spike performance constituents and yield, 2017-2019

% |58, |38 | 8|5 | & e | 2

country of origin 2 © ua,_'g Y gg © g'g a g g g = | &< E

@ | F |&% | E |& | 2* & | =

Intensive, universal
Bunchuk, control cv. 8.3 18.4 22.5 49 2.2 1.8 36.9 | 0.80 691
Polianka, UKR 8.4 14.7 17.4 40 2.7 1.9 45.8 0.72 624
Obriad, UKR 7.6 15.9 20.9 34 2.0 1.5 42.3 0.72 749
Hnom, UKR 8.3 16.4 19.8 42 1.9 1.5 36.6 0.79 477
Yunona, RUS 7.7 17.4 22.2 53 2.4 1.9 36.4 0.82 641
Kuma, RUS 8.6 16.2 18.9 41 2.0 1.7 41.0 0.82 570
Vid, RUS 7.7 16.7 21.6 40 2.5 1.7 39.4 0.68 740
SWW 1-904, TUR 13.5 21.7 16.1 66 4.2 3.4 54.2 0.80 433
Viglanka, SVK 7.3 18.1 24.7 45 2.6 2.1 45.8 0.80 712
Gneys, KGZ 9.2 18.8 20.5 51 2.3 1.8 33.4 0.75 601
Semi-intensive

Podolianka, control cv.. 8.7 18.5 21.3 43 2.5 21 47.8 0.81 693
Zluka, UKR 7.7 19.3 25.0 41 2.6 2.0 48.8 0.77 1
Serpanok Kyivskyi, UKR 9.4 17.2 18.4 49 2.9 2.4 48.8 | 0.82 764
Chornozerna, UKR 11.9 18.0 15.2 47 2.9 2.2 46.2 0.76 574
Darynka Kyivska, UKR 8.7 16.1 18.4 42 2.5 1.8 46.7 0.71 903
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SWW 1-904 (TUR) had the highest weight of the spike and the kernel weight
per spike (4.2 g and 3.4 g, respectively), and the smallest values of these traits were
recorded for Hnom (UKR) (1.9 g and 1.5 g, respectively). As to the control cultivars,
these parameters were 2.2 g and 1.8 g in Bunchuk, respectively, and 2.5 g and 21 g in
Podolianka, respectively.

The greatest TKW was recorded for SWW 1-904 (TUR) (54.2 g), and the smallest - for
Gneys (KGZ) (33.4 g). In the control cultivars, the corresponding values were as follows:
Bunchuk - 36.9 g, Podolianka - 47.8 g.

The highest value of the spike performance index was observed in cv. Serpanok
Kyivskyi (UKR), Yunona (RUS), Kuma (RUS) (0.82), while the lowest index was noted for
Vid (RUS) (0.68). The control cultivars, Bunchuk and Podolianka, had the index of 0.8
and 0.81, respectively.

Among the studied cultivars, the semi-intensive cv. Darinka Kyivska (UKR) gave the
highest yield (903 g/m2), and SWW 1-904 (TUR) was the most low-yielding accession (433
g/m2). The control cultivars, Bunchuk and Podolianka, yielded 691 g/m2 and 693 g/mz2,
respectively.

Having evaluated the variations of the spike performance and its constituents, it
was established that a slight variability of the spike length was typical for more than half
of the cultivars (53). The lowest coefficients of variation were recorded for cv. Colonia
(FRA) (2.0%), Viglanka (SVK) (2.1%), MIP Asol (UKR) and Dobirna (UKR) (2.3%), Darynka
Kyivska (UKR) (2.4%), Gubernator (RUS) and Petrovchanka (RUS) (3.1%). The remaining
cultivars (51) showed a moderate variability of this characteristic (Table 3).

The variability of the spikelet number per spike was recorded by 80 cultivars; the
lowest values of this trait were recorded by Darynka Kyivska (UKR) (0.7%), Viglanka (SVK)
Adele (RUS) (0.8%), and Colonia (FRA) (0.9%). In 24 cultivars, this trait was moderately
variable.

Table 3. Variability of the winter bread wheat cultivars by spike performance
constituents and yield, 2017-2019

Parameter Number of accessions
CV<10% CV 10-20 % CV 220%
Spike length 53 51 -
Spikelet number per spike 80 24 -
Spike density 98 6 -
Kernel number per spike 2 48 54
Spike weight 12 12 80
Kernel weight per spike 11 1 92
TKW 50 50 4
Spike performance index 89 15 -
Yield 53 38 13

Spike density in the majority of cultivars (98) showed a low variability; moderate
variability of this characteristic was seen in 6 accessions: Fito 542/14 (UKR) (10.2%),
Estivus (DEU) (10.6%), Petrovchanka (RUS) (11.3%), Khyst (UKR) (13.3%), and Sotnytsia
(UKR) (13.9%).

Cv. Adel (RUS) and Colonia (FRA) showed a low variability of the kernel number per
spike (5.0% and 7.1%, respectively). A moderate variability was observed in 48 cultivars,
and a high variability - 54 cultivars. Cv. Ortegus and Ponticus (DEU) had the highest
coefficient of variation (30.6 and 29.9%, respectively).
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The variability of the spike weight and the kernel weight per spike was significant
in most of the cultivars, amounting to 20.2-471% and 20.1-55.1%, respectively.

The TKW was found to be low-variable in 50 cultivars; the same number of cultivars
showed a moderate variability of this characteristic. A high variability was observed in
cv. Lehenda Myronivska (UKR) (21.4%), Colonia (FRA) (21.6%), and Talisman (UKR) (21.7%).

The variability of the spike performance index in the majority of cultivars (89)
was low (0.3-9.8%). A moderate variability (10.2-16.3%) was observed in the remaining
cultivars.Theyield was lowvariable in 53 cultivars, with the lowest coefficients of variation
in cv. Colonia (FRA) (1.2%), Feonia (RUS) (1.2%), Obriad (UKR) (1.7%), and Lebidka Odeska
(UKR) (1.9%). The highest variation coefficients of the spike performance, indicating a
significant variability, were recorded by cv. Apertus (DEU) (34.2%), Arktis (DEU) (26.7%),
SWW 1-904 (TUR) (26.7%), and Dalnytska (UKR) (26.0%).

As for the spike performance constituents and yield, the most variable cultivars
were Ladyzhynka (CV = 6.88-49.2%), Polianka (CV = 5.59-48.3%), Apertus (CV = 3.27-55.1%),
while the least variable ones - Dobirna (CV = 0.80-14.8%), Darynka Kyivska (CV = 0.72-
13.1%), MIP Asol (CV = 2.29-14.4 %) and Cappelle Despez (CV = 113-11.9 %).

Thus, cv. Ladyzhynka, Polianka, and Apertus are the most responsive to changes
in the growing conditions, while cv. Dobirna, Darynka Kyivska, MIP Asol, and Cappelle
Desprez are stable in terms of expression of the spike performance constituents and
yield.

CONCLUSIONS

Research results established that the spikelet number per spike, spike density,
and spike performance index showed the smallest variations year-to year in the winter
bread wheat cultivars. In the vast majority of cultivars, the coefficient of variation was
low (<10%). Kernel number per spike, spike weight, kernel weight per spike turned out
to be the traits that responded most strongly to changes in the growing conditions. Cv.
Ladyzhynka, Polianka, and Apertus were revealed to be most responsive to changes in
the growing conditions, while Dobirna, Darynka Kyivska, MIP Asol, and Cappelle Desprez
were stable in terms of expression of the performance constituents and yield. The
semi-intensive cv. Darynka Kyivska distinguished itself by combining a high yield (903
g/m?) with stable expression the spike performance constituents and yield stability (CV
= 0.72-131%).
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Abstract. This paper presents the results of a study conducted on a highly reliable sys-
tem for agricultural enterprises specialised in drying seeds. The proposed system is
an electrical system with a high level of operational reliability and has been designed
to carry out research on the identification of solutions for significantly increasing the
efficiency of the drying process of various agricultural plant seeds using the suspended
layer treatment method. The main results of the study on the use of the system propo-
sed by the authors, both in laboratory and in real conditions in specialized enterprises,
highlighted an essential increase of the operational reliability, energy efficiency, pro-
cess quality, and productivity, as well as cost reduction.

Key words: Electrical system; Reliability level; Energy efficiency; Drying process.

Rezumat. In acest articol sunt prezentate rezultatele unui studiu realizat asupra sis-
temului cu fiabilitate Tnalta, destinat intreprinderilor agricole specializate in uscarea
semintelor. Modelul propus constituie un sistem electric, care are un nivel ridicat de
siguranta in functionare si a fost conceput pentru realizarea cercetarilor cu privire la
identificarea solutiilor referitoare la sporirea semnificativa a eficientei procesului de
uscare a diferitor seminte de plante agricole, cu aplicarea metodei de tratare in strat
suspendat. Rezultatele principale ale studiului efectuat privind utilizarea sistemului
propus de autori, atat in conditii de laborator, cat si in conditii reale la intreprinderi
specializate, sunt: sporirea fiabilitatii de functionare, a eficientei energetice, a calitatii
procesului, a productivitatii si reducerea costurilor.

Cuvinte-cheie: Sistem electric; Nivel de fiabilitate; Eficienta energetica; Proces de uscare.
INTRODUCERE

La momentul actual, managementul eficient al complexului agroindustrial poate
fi asigurat atat prin perfectionarea tehnologiilor existente, cat si prin elaborarea si im-
plementarea noilor metode de procesare, bazate pe eficienta energetica Tnalta (Paiva
et al., 2020; Jajcevic et al., 2013). Cu toate acestea, efortul de cercetare si dezvoltare este
absolut necesar pentru a solutiona o serie de probleme din domeniu si pentru identi-
ficarea procedeelor noi de prelucrare tehnologica, indeosebi pentru produsele agricole
(Ranjbaran et al., 2014; Panzella, et al. 2020; Balan et al., 2022).
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Trebuie de remarcat faptul ca procesul de uscare este cel mai des intalnit pro-
ces in industria produselor agricole, indeosebi in industria de prelucrare primara a
semintelor. Reiesind din aceasta, la momentul actual sunt utilizate o serie de metode
de uscare, insa nici una nu este ideala sau perfecta, dupa cum indica cercetatorii din
domeniu, astfel, fiecare din ele avant dezavantajele sale (Pagotto et al., 2016; Esposito
et al.,, 2020; Roberts et al., 2008; Popescu et al., 2019; Oliveira et al., 2016).

Este destul de important faptul, ca, procesul de uscare trebuie sa aiba loc strict
pana la atingerea umiditatii optime de pastrare a produsului, ca sa franeze dezvoltarea
microorganismelor pe durata de pastrare (Figiel, 2010; Scram et al., 1993; Askarishahi et
al., 2020, Popescu & Malai, 2019; Kaensup, 1998).

Una dintre problemele principale cu care se confrunta intreprinderile din dome-
niul uscarii semintelor de plante agricole este cea a fiabilitatii de functionare a utila-
jului care asigura procesul tehnologic (Jittanit et al., 2010, Popescu et al., 1993; Tirsu et
al., 2022).

O alta problema caracteristica proceselor de uscare a semintelor de plante agrico-
le este durata mare de tratare termica, care in consecinta, duce la diminuarea indicilor
de calitate a produselor finite (Horabik et al., 2020). Problema data se acutizeaza pentru
cazul uscarii produselor oleaginoase, care sunt bogate in acizi grasi si sunt sensibile la
procesele de prelucrare tehnologica (Pagotto & Halog, 2016).

Totodata, in afara de cele mentionate, o alta problema acuta cu care se confrunta
intreprinderile agricole din domeniu, este reducerea consumului de energie in procesul
de uscare a semintelor (Paiva et al., 2022).

Astfel, pentru cresterea eficientei procesului de uscare a semintelor de plante
agricole, a fost elaborat un sistem electric cu fiabilitate inalta si in rezultatul cerceta-
rilor in directia identificarii solutiilor de eficientizare a procesului de uscare, au fost
stabilite regimurile optime de tratare tehnologica, in baza procedeului de procesare
termica in strat suspendat.

Asadar, rezultatele principale obtinute privind aplicarea sistemului elaborat la us-
carea semintelor de plante agricole sunt: sporirea semnificativa a fiabilitatii de func-
tionare si a vitezei procesului de uscare a semintelor, reducerea timpului de tratare
termica si a consumului de energie electrica, cresterea calitatii semintelor si reducerea
cheltuielilor de prelucrare.

MATERIALE $I METODE

Sistemul, elaborat pentru realizarea studiului experimental cu privire la uscarea
semintelor de plante agricole, este prezentat in Figura 1.

Acest sistem permite cercetarea procesului de uscare a semintelor de diverse
plante agricole, atat prin metoda clasica, cat si prin metoda propusa de autori - cu
aplicarea tratarii in strat suspendat.

Totodata, sistemul elaborat este suplinit cu mijloace tehnice de automatizare,
care permit atat dirijarea automata a procesului, cat si monitorizarea riguroasa a para-
metrilor tehnologici.

n baza acestui sistem a fost estimata eficienta procesului de uscare cu aplicarea
metodei propuse, iar rezultatele au fost comparate cu cele obtinute prin metoda de
uscare clasica.
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Figura 1. Prezentare foto a sistemului elaborat pentru studiul procesului
de uscare a semintelor de plante agricole

REZULTATE $I DISCUTII

In rezultatul cercetarii procesului de uscare a semintelor de plante agricole Tn baza
sistemului elaborata fost stabilita cinetica de uscare si a fost comparata eficienta pro-
cesului de uscare prin metoda propusa, in raport cu procesul de uscare clasic.

Astfel, s-au stabilit pentru fiecare metoda curbele reducerii umiditatii si, reiesind
din seriile de experimente realizate pentru fiecare metoda, s-au obtinut graficele vitezei
de uscare.

In asa mod, s-a confirmat faptul ca produsul finit, obtinut in urma procesului de
uscare traditionala, poseda o neuniformitate a uscarii pe intregul volum, ceea ce influ-
enteaza negativ calitatile organoleptice, iar uscarea cu aplicarea sistemului elaborat
permite Tnlaturarea acestui neajuns.

Totodata, procesul traditional de uscare a semintelor de plante agricole, are o
viteza mai mica si necesita un timp mai mare pentru prelucrare, pe cand procedeul pro-
pus de prelucrare ofera posibilitatea de a reduce semnificativ durata uscarii.

Asadar, au fost examinate cinci regimuri de uscare a diferitor tipuri de seminte,
atat prin metoda clasica, cat si prin metoda propusa, si anume: 200W, 300W, 450W,
600W, 750W. Respectiv, fiecare regim avand o durata de 144 de minute, 114 minute, 84
de minute, 59 de minute, 39 de minute.

Tn figura 2, ca exemplu, sunt reprezentate grafic curbele de uscare prin metoda
clasica, pentru fiecare regim tehnologic examinat, pentru un tip de produs samantos
selectat arbitrar pentru exemplificare.

95



Victor POPESCU, Oleg STIOPCA, Vitali VISANU, Dinu VOINESCO, Tatiana BALAN, Anatol CECAN, Tatiana TODIRAS

dU/dr 25

2
1.5
1

0.5

U [%

0 10 20 30 40 [
——200W —o—300W 450W —o—G600W —o—750W

Figura 2. Curbele vitezei de uscare a semintelor prin metoda clasica

Astfel s-a demonstrat ca viteza maxima de uscare prin aceasta metoda, pentru
regimul cel mai intens cu puterea de 750W, este de 2 %/min.

in figura 3 se reprezinta curbele reducerii umiditatii in timp la uscarea prin meto-
da propusa, pentru acelasi tip de produs samantos selectat pentru exemplificare si, la
fel, pentru aceleasi cinci regimuri de uscare examinate: 200W, 300W, 450W, 600W, 750W.
Respectiv, fiecare regim avand o durata de 99 de minute, 74 de minute, 49 de minute, 39
de minute, 29 de minute.
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Figura 3. Curbele vitezei de uscare a semintelor prin metoda propusda

Asadar, rezultatele obtinute au demonstrat ca, viteza maxima de uscare prin aceas-
ta metoda, pentru regimul cel mai intens cu puterea de 750W, este de 2,5 %/min.

Totodata, s-a stabilit ca regimul optim de tratare tehnologica este de 450W, deoa-
rece pentru regimurile cu intensitate mai mica, este necesar un timp mai mare de pre-
lucrare, ceea ce afecteaza calitatea semintelor, din cauza oxidarii substantelor sensibile
pe duratele mai mari de procesare, iar pentru regimurile cu intensitate mai mare de
tratare, se formeaza fisuri in stratul superficial al semintelor, ceea ce intensifica si mai
mult procesul de oxidare.

Examinand rezultatele obtinute, observam ca la uscarea prin metoda propusa,
pentru regimul optim de tratare tehnologica, durata de uscare este mai redusa decat la
metoda clasica cu circa 41,4%.
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Trebuie de evidentiat faptul ca la uscarea cu aplicarea sistemului elaborat consu-
mul de energie electrica este mai redus decat la uscarea prin metoda clasica cu circa
40,9%, iar pe parcursul functionarii in perioada de 5 ani, atat pe durata realizarii cer-
cetarilor de laborator, cat si in conditii reale, la intreprinderi specializate, sistemul a
demonstrat o fiabilitate sporita, fara nici un refuz in procesul de functionare.

Mai mult decat atat, cercetarile au confirmat ca metoda propusa permite asigu-
rarea pastrarii calitatii semintelor bogate in uleiuri vegetale si pot fi ulterior utilizate
eficient in industria alimentara, medicina traditionala, cosmetologie, farmaceutica etc.

CONCLUZII

Studiul realizat a demonstrat ca aplicarea sistemului elaborat la uscarea seminte-
lor de diverse plante agricole permite cresterea vitezei procesului pentru fiecare regim
de tratare examinat.

Tn baza rezultatelor cercetarilor efectuate s-a constatat ca sistemul propus ofera
posibilitatea de a reduce durata de tratare termica cu circa 41,4%, asigurand astfel o
crestere a productivitatii si a calitatii semintelor procesate.

Mai mult ca atat, sistemul elaborat are o fiabilitate inalta si un consum mai redus
de energie electrica cu circa 40,9%, fapt ce permite micsorarea semnificativa a cheltu-
ielilor de exploatare a sistemului in procesul de uscare a semintelor.
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Abstract. The success of transformation to a circular economic model mainly depends
on effective government interventions. The objective of this paper is to reveal the imple-
mentation schemes, actors in charge, and funding mechanisms of the circular economy
action plan in Greece. Additionally, a comparison has been made concerning the waste
management governance practices in Armenia given a few distinct political, social, eco-
nomic and behavioral characteristics common to both countries. Special emphasis was
put on the food industry, since it generates a large amount of waste annually with limit-
ed by-product valorization and recycling rate. A comprehensive document analysis has
been conducted with deductive or concept-driven approach using the software Atlas.ti.
Research results highlighted several deficiencies existing within the policy papers and
a set of recommendations covering critical success factors such as education, finance,
cooperation, market development, monitoring, and evaluation related to the system
change were offered. By addressing these deficiencies, policymakers may ensure an
environment conducive to circularity practices and facilitate the transition to a more
sustainable and resource-efficient economy.

Key words: circular economy; governance; action plan; document analysis; waste man-
agement; food industry.

INTRODUCTION

Under the global economic and environmental crisis, conventional production in
almost all sectors needs to be replaced with a more sustainable and resource-efficient
system (Duflou et al., 2012). Particularly, the one-way trip of production to consumption,
also known as the cradle-to-grave economy, can threaten the natural capital of our plan-
et causing massive disruptions of the ecosystem. This, in return, affects different layers
of our life aspects (McDonough and Braungart, 2010). The newly emerged concept of
Cradle-to-Cradle economy relies on design thinking and change in the entire system of
production. From the perspective of the food industry, this practice stimulates the cycle
of nutrients known as “biological metabolism” (Braungart et al., 2007). “Cradle-to-Cra-
dle” and “Circular Economy” (CE) as newly developed concepts are perceived as inter-
changeable, and they are sometimes identified with sustainability. Though similar to
their long-term visions, circular economy and sustainability have a few distinctions.
Circularity focuses on value retention, while sustainability is a broader concept and it
ensures the intersection and balance of social, economic, and environmental factors.
If presented graphically, it can have the visual interpretation of Figure 1 (adapted from
Walker et al., 2022.). As can be noted, there are two frameworks that have been men-
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tioned in the circle: R-Framework and System
Thinking (Kirchherr, 2017).

In practice and in the literature, there ECONOMY
are various R-Frameworks elaborated. The | FMVIRONMENT
most common one and essentially the first
was the 3-R Framework, which stands for Re- SUSTAINABILITY
duce-Reuse-Recycle (Kopacek, 2021). Those
frameworks have been updated and upgrad-
ed over time. Nowadays, even the 10-R frame-

CIRCULAR ECONOMY

¢ R-Framework

work can be found in the literature and white 4 Seymam shidking

¢ Value Creation

papers developed by different international
organizations. The European Union has offi-
cially adopted the 4R framework: Reduce-Re-

use-Recycle-Recover. Those actions are the Figure 1. Sustainability VS Circular Economy

key elements to making transformation in the (adapted from Walker, A.M. et al 2022.)
production system. System thinking, however, ’

refers to a change that happens at micro, macro, and meso-level (vanhamaki et al.,
2019). Transformation at a macro-level happens due to the structural change in the en-
tire economy. Meso-level refers to eco-industrial parks and collaboration between the
economic entities. Change attributed to individual players or companies in the econ-
omy is defined as micro-level approach (Robinson, 2022). Circular Economy is thinking
that not only emphasizes the “less is good” strategy but also restores and regenerates
the resource base (Garcés-Ayerbe et al., 2019). However, shifting to CE is not merely
the responsibility of the direct players such as businesses. The government has a very
important role in terms of establishing regulatory frameworks and designing policies
(Circularity Gap Report, 2021).

The research visit to Panteion University in Athens influenced the selection of the
circular economy action plan in Greece for comparison. The firsthand knowledge and
understanding of a country’s culture, history, and socio-political dynamics served as
the cornerstone for this research study.

Thus, the main objective of the study is to identify the regulatory and policy frame-
works and actions in Greece and briefly compare them with those from Armenia focus-
ing on the food industry, where applicable.

The research questions proceeding from the main objective are the following:

RQ1: What are the key findings and insights from the analysis of the circular econ-
omy action plan in Greece: scope, measures and implementation schemes?

RQ2: What recommendations can be made to enhance its effectiveness and ad-
dress any identified limitations or gaps?

RQ3: To what extent does the current waste management system in the Republic
of Armenia support the transition towards a circular economy?

SOCIETY

MATERIALS AND METHODS

As a review paper of a regulatory and policy frameworks of Greece and Armenia,
this paper used various sources of information such as EU acts, policy papers and na-
tional strategies. On the one side, the actual regulatory and policy frameworks were
screened out, on the other side, already existing white papers from international orga-
nizations, reports, scientific papers, and book chapters as analyses of the frameworks
were extracted from Google Scholar, Scopus, Springer, and Web of Science databases.
To get maximum corresponding search results from those databases, special search op-
erators have been applied with particular keywords. Among them “Circular AND “Econo-
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my” AND “Food” and “Policy” were mostly used. To get comprehensive results, different
parts of the texts were selected: Title, Abstracts, and Keywords through capitalizing only
the first letter in words. Full-texts were not used within the search phase, as it could
result in a number of papers that covered general information on those notions.

Journal articles, policy, and regulatory frameworks, white papers, and other types
of literature were analyzed using Atlas.Ti, which is a computer-assisted software for
qualitative, quantitative, and mixed research methods. Deductive or concept-driven
and inductive coding have been used for the purpose of this analysis . It is based on
the ground theory or individual research questions. Here the researchers have a pre-
defined set of codes and they assign excerpts to codes while reading the documents.
Inductive coding is an approach to conduct literature review, where the researcher de-
rives codes (themes, concepts, etc.), while screening the documents.

The final list of the concepts for deductive approach:
CE Definition by the national strategy and their objective
= Environmental
= Social
* Economic
Priority areas
Vision: time and statement
Barriers to CE implementation
Interventions
Implementation Process in Food Industry
= Consumer Agency
= Market Development
* Finance/Funding
= Technology and Infrastructure
= Participatory approach
= other arenas
Actors
Monitoring and Assessment

RESULTS AND DISCUSSIONS

Current State of Circularity in Greece

EU member countries upon establishing their national action plans, also report
their circular economy indicators. This enables many actors in the transformation to
make data driven decisions.

Four major circular economy directions are specified in the Eurostat, where the
circular economy-related data is provided by the member countries: production and
consumption, waste management, innovations, and competitiveness as well as second-
ary raw materials. Each category has a specific set of indicators for each country. Before
discussing on the circular economy action plan as a policy approach toward change,
there have been made a few comparisons between Greece and EU averages in terms of
their indicators?.

According to Eurostat, Greece’s circularity rate was 3.4% in 2020, which is lower
than the European Union (EU) average -11.7%. Although the waste recovery in the Greek
National Action Plan of Circular Economy plays a vital role, the level of circularity in the
country is still very low. Collecting, sorting, and treating waste may significantly impact

' https://dovetail.com/
2 All the indicators that are described in this paper are taken from the Directorate-General of the European Commission (EUROSTAT)
with the latest access on the 18t of April, 2023.
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the circularity rate in the country, while the development of circular business models
may guarantee quick and efficient transformations.

According to the Environmental Implementation Review carried out by the EU
Commission in 2017, 81% of its municipal waste in Greece is sent to landfills (compared
to the EU-28 average - 31%), while only 16% is recycled (EU-28: 27%) and 4% is compost-
ed (EU-28: 15%).

Management of food waste may ensure many benefits for the environment, econ-
omy, and society.

Europe is experiencing a significant amount of food waste, however, and Greece
has larger food waste per capita (191kg) than the EU average (131kg) (Eurostat, 2023).

According to the European Parliamentary Research Service, the 120 Mtonnes of
EU food waste causes 170 Mtonnes of CO2 emissions and eventually, it consumes 261
Mtonnes of resources.

Food waste is not only a matter of ethical and environmental concerns, but it is
also about a huge loss of monetary value: it is calculated that $940 billion USD a year is
being lost due to food waste globally (Uekert et al., 2020).

In Greece, food waste is generated by almost all the elements of the food life-cycle:
in agricultural primary production, processing, retail, and at household consumption.
Therefore, wasting food at any stage of its life cycle means wasting all the resources
used from the ,farm-to-fork” pathway.

Food production and waste are also associated with extreme pressure and stress
on the energy-land-water nexus as scarce resources (EU Fusions, 2023).

In the past decade, Greece has developed many regulatory frameworks and pol-
icies for food waste prevention and
utilization. One of the most prom-
inent action plans in Greece is the
National Strategic Waste Prevention
Programme (NSWP), which is based
on many other policy papers and
legal documents (Sakalis, 2023). The
mix of the Greece policies on the ADCAMPRGHS
food waste management is provided e
in Figure 2.

NSWP has a few major objec-
tives, which cover a wide range of
sectors. The major objectives of the

NSWP are raising public awareness
and improving public information
programs on of waste prevention, Figure 2. Greek policy Mix of Food Waste Management

promoting sustainable consump- (Source: https://www.eu-fusions.org)

tion of products, and product reuse.

Food Waste Prevention and Management is also separately addressed among all
the sectors that NSWP covers. The NWPP has set a strategic objective to achieve a 30%
decrease in food waste per person by 2030, as compared to the amount of food waste
generated in 2022 by both consumers and retailers. This objective includes reducing
food waste in primary production, processing and manufacturing, retail, restaurants,
and food services, as well as in households. The aim is to reduce food losses along the
production and supply chain. This provision has been included in Article 20, paragraph
2, of Law 4819/2021, which implements Directive 2018/851 at the national level. Addi-
tionally, a dedicated program for preventing food waste is being developed and will be
completed soon.

PROJECTS AND REDUCTION/PREVENTION
e et TARGET

- implemented - -not in force -

TECHNICAL REPORTS.
DREPORTS

- available -
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Last but not the least, it is important to pay special attention to the employment
opportunities created by the circular economy. The number of individuals employed is
described as the overall number of people working in the observed entity, such as a
company.

Overall, the number of people in the EU employed in a circular economy was
around 4,3 million in 2021. In Greece, 60 thousand people were employed in the circular
economy in 2021.

In conclusion, we can state that transition towards circular economy in Greece has
been fostered in recent years. Although most of the circular economy indicators are low
compared to the EU average, the tendency is positive. A number of waste management
practices have been proposed by the public authorities through special policy packages
including prevention, reuse, recycling, and energy recover.

Analysis of Circular Economy Action Plan (CEAP) in Greece

Circular Economy has a pivotal role in EU policy frameworks (Garces-Ayerbe et al.,
2019). In 2005, the term “decoupling” for resource use was already present in EU policy
papers. In 2011, the roadmap towards a resource-efficient European economy has been
established, which aimed to transform the conventional economy towards a sustain-
able system by 2050. In 2015, the EU published the Circular Economy Action Plan (CEAP
2020), which was updated in 2020. The core essence and slogan of this policy document
are to build a “cleaner and competitive Europe”. This should be implemented through
the prism of the following categories as mentioned in the CEAP 2020: sustainable pro-
duction, empowered consumers, enhanced lifetime of products, and less waste. The
CEAP has identified and included the following high-impact sectors: Electronics and ICT,
Batteries and Vehicles, Packaging, Plastics, Textiles, Construction and Buildings, Food
and Water. Since 2015, EU countries have also adopted distinct national strategies for
Circular Economy. In this paper, the Greek national strategies have been explored.

This action plan is considered an official document issued by the Greek public
authorities. "National Circular Economy Strategy” in Greece was adopted in December
2018 by the Ministry of Environment and Energy. Greek public authorities have identi-
fied the need for industry transformation due to the country’s limited resources and
specific geographical aspects. The enablers of the smooth transition are described by
the availability of untapped secondary resources and waste, scientific workforce, and
know-how. The national action plan defines the circular economy as a model based
on rational resource use, the concept of recycling and reuse, and industrial symbiosis
(Hellenic Ministry of Environment and Energy, 2020). Three-dimensional advantages of
the circular economy have been provided in the action plan, which are summarized in
the table below.

Table 1. Economic, environmental, and social benefits of circular economy
(elaborated by the authors through deductive coding)

Economic Environmental Social
reinforced primary and secon- rational waste management, higher levels of employment,
dary economic sectors, econo- reuse of water, greenhouse gas | development of social economy,
mic specialization, high-added | emissions and pollution reducti- | youth engagement, new knowle-
value, reduced dependency on on, green public procurement dge, technology, and vocational
imports, improved trade ba- skills, decreased brain drain,
lance, improved resource and innovative ways of consumption
energy productivity indices, de-
velopment of small and medium
enterprises
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The national action plan of the country provides a number of incentives and pri-
ority areas for the modernization and implementation of CE practices. Waste manage-
ment and eco-design are seen as key aspects for CE within the set priority areas of the
country, among them are food waste management, public and private construction,
water efficiency, energy, development of renewables, and urban mobility. The action
plan by public authorities is central to the circular economy discipline, as it consists of
the set of implementation tools.

Financing is one of the distinct measures of the CE policies in Greece, which in-
cludes the development and support of demonstrative CE models, enterprises, and
technological advancement. Smart financing tools have a specific role in the funding
dimension of the policy. The use of funds through the financing institutions such as
the Investment Bank, the Juncker Package, and the National Strategic Reference Frame-
works (NSRF) is considered an efficient measure to the benefit of CE development in
Greece.

When it comes to market development, the Greek public authorities emphasize
the role of developing the market of secondary raw materials: special focus is given to
textile and food products. The action plan embraces the development of the entrepre-
neurial mindset in the country by developing new products, business models, technolo-
gies, and forms of organization. Overall support and promotion of new entrepreneurial
models regarding environmental innovation are highlighted by the development of new
products, technologies, and forms of organization. Market models based on leasing/
hiring, sharing, repairing, upgrading, and recycling are included in the strategic devel-
opment of the circular economy in Greece.

Implementation of circular practices in the Greek economy is also envisioned by
the development of technologies and infrastructure. The Greek public authorities have
given a special focus on them. The action plan ascertains that there should be more
policies designed to develop ‘smart factory’concept, that will use innovative technol-
ogy with green, modular, and digitalized elements. Under a comprehensive economic
reformation plan, Greece has also integrated the plan of innovative applications and
cutting-edge technology for waste management. It is noteworthy that the agrifood sec-
tor represents another thematic direction of the reform.

The action plan has been primarily motivated by the collaborative efforts of mul-
tiple agencies towards transformation. Greek authorities have introduced a public dia-
logue on the operational plan of the circular economy. Social organizations, as well as
citizens, participated in the consultation services through meetings, conferences, and
letters, as well as through Open Government (OpenGov) platforms to share their opin-
ions and recommendations on the potential improvements.

Additionally, within the scope of Action 1.19, Greece incentivizes the use of agricul-
tural and industrial waste by the Energy Communities through the participation of local
authorities, local agencies, and citizens in energy communities.

The monitoring and audit of the circular economy transition have been specifically
discussed in the action plan by the Secretariat, which is an Inter-Ministerial Coordina-
tion body.

The role and responsibilities of the Secretariat include setting the timeline and
monitoring the schedule, defining the circular indicators, and following up their imple-
mentation. Quantifying the effectiveness of the actions is also a part of the responsi-
bilities of the Secretariat.
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Shortcomings and Barriers of the action plan

Although the Greek National Plan on CE is well elaborated and has big coverage in
terms of the functioning areas and industries, there are some delays in its implemen-
tation and there are many actions that have not been completed. According to the au-
thorized Climate Change and Sustainability Services practice of Ernst & Young (HELLAS)
Certified Auditors Accountants S.A. (“EY”), there have been one or two years of delays
in the implementation of some predefined targets. Due to these delays and failures to
meet the overall target of Directives, Greece has faced legal issues in the Court of Justice
of the European Union. It is noteworthy that more than 50% of the directives mentioned
above are related to the circular economy.

Moreover, the sectors included in the CE action plan are mostly transitional, which
are characterized by the waste management. These sectors usually have lower value
circular practices such as recovery and/or recycling.

Specifically, the transitional phase mostly includes low-value waste treatment
strategies such as recycling or recovering. In some linear sectors, the waste is still en-
tirely disposed.

As for the Greek Food and Beverage sector, local authorities, due to the collabo-
ration with Hellenic Recovery Recycling Corporation, collect the mixed waste. The food
bio-waste in Greece originates mostly from the consumption phase, however, the ma-
jority of the waste is landfilled and only 19% is recovered. The recovered bio-waste is
being used either as a resource for the same industry or used as animal food. Those
gaps in the implementation may be the result of the lack of proper monitoring and au-
dit mechanisms, enforcement of laws, and the absence of administrative fines.

There are, however, many other factors hindering the transformation towards a
circular economy in Greece. Awareness degree of the circular economy producers is very
low at this stage. They have not enough knowledge and experience related to the circu-
lar practices and principles as well as to the benefits these may bring to their activities.
Thus, the action plan should play a critical role in addressing this issue through aware-
ness raising among producers, as well as among other actors in the market. Another
barrier is the lack of financial support, incentives, and general funding for the enter-
prises to produce in a resource-efficient manner. Limited expertise, lack of technology,
and infrastructure are also hindering the smooth transformation toward the circular
economy. Many Greek organizations try to recycle or recover the waste; however, it is
imperative to work on the product design too. According to Den Hollander et al. (2017),
designers should aim to make sure that the materials of the products can be recycled
efficiently, and can be recovered in the economic closed loop.

Comparison with Armenia

Within the past decade, Armenia faces many environmental issues as well. The
overexploitation and unsustainable use of natural resources, pollution, poor manage-
ment of water resources, forestry, and waste have made the country vulnerable to many
health and economic hazards.

However, unlike many EU member states, Armenia has not designed a national ac-
tion plan for the circular economy, therefore, for the purpose of this study we will make
a general comparison with the Waste Governance in Armenia. Overall mechanisms, ac-
tors, and technological and infrastructure availability will be presented highlighting
food waste as a separate category in the existing sectors.

According to the waste governance report of Armenia, the overall understand-
ing and implementation of waste reduction, sorting, recycling habits, and customs is
very limited in the country (Amirkhanian A. et al, 2020). In addition, solid municipal
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waste management by corresponding authorities is not implemented properly leading
to many social and environmental hazards. The waste management action plan is not
monitored properly, thus many works have been left unfinished (Alpetyan et al., 2020).

The 2019 Government Program Action Plan emphasizes the role of waste manage-
ment in various sectors like industry, agriculture, healthcare, and construction. How-
ever, it is vital to adopt a cross-sectoral approach to waste management by integrat-
ing waste-related policies and strategies into other policies and national action plans
to make the process more comprehensive and participatory in other sectors as well.
Nonetheless, it is noteworthy that the action plan does not propose economic incen-
tives for sustainable resource management and the circular economy has never been
mentioned (Alpetyan et al., 2020).

Another action plan that addresses directly waste management is the “2017-2036
Municipal Solid Waste Management System Development Strategy” (MNP, 2017), which
aims to propose a system that corresponds to EU standards. Two major quantitative
objectives of the action plan are collecting (95%) and sorting up to 20% of the waste
generated in Armenia. Sorting the waste, however, is way below the Greek recycling rate
at 24.6% and 47% of the EU average in 2019. This action plan also does not address the
management of biological waste, which has a great potential in Armenia in terms of
waste management hierarchy.

The Sustainable Agricultural Development Strategy for 2010-2020 also did not ad-
dress the agricultural waste management, even though the potential for the application
of residues from agricultural operations is large in Armenia, especially for the purpose
of bioenergy generation (MOA, 2010).

There are some other action plans, laws, and policies in Armenia, that address the
waste management issue such as the “Cleaner Production Concept”, “Extended produc-
er responsibility (EPR)”, and the Comprehensive and Enhanced Partnership Agreement
(CEPA) between EU and Armenia.

In conclusion, the following drawbacks can be noticed about the Waste Manage-
ment strategies in Armenia (Alpetyan et al., 2020):

* Inthe laws and regulations of Armenia, the Waste Hierarchy (WH) is not defined,

which results in vague definitions, as well as lost economic opportunities;

* An absence of monitoring and evaluation among collecting and dumpsite op-

erators

» Lack of facilities to treat hazardous waste and no legal act to enforce their con-

struction;

* No clear definitions of some sorts of waste such as bio-waste in the legal and

regulatory documents;

» Lack of waste segregation.

Funding has a crucial role in improving waste management strategies in any coun-
try. Due to targeted financial schemes, public authorities can ensure infrastructure de-
velopment, construction of better facilities, as well as proper research and data avail-
ability. The following financial shortcoming can be noted in the waste governance of
Armenia (Amirkhanian A. et al, 2020):

+ low fees for waste management;

+ low environmental taxes;

+ Lack of proper pricing for waste management operations;

* Loss of added-value from recycling and waste recovery.

Unfortunately, there are many drawbacks of the infrastructure development in Ar-
menia too. For example, there is no separate infrastructure to collect food waste, which
eventually ends up in landfills without any control measures. Some agricultural resi-
dues and organic waste are treated to some extent; however, the volumes are very low.
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Overall, food waste management in Armenia is still not functioning in a sustain-
able manner due to the lack of infrastructure, and technology, as well as to the lack
of its address in the regulatory and policy frameworks of Armenia. Even though some
rare cases can be found in Armenia, when biological and food waste is used for energy
purposes, landfilling is the major treatment causing Greenhouse gas (GHG) emissions.

CONCLUSIONS AND RECOMMENDATIONS

The analysis of the action plan for circular economy in Greece shows that the
country has initiated major steps to ensure its successful transition and management.

Public authorities have chosen priority areas that require system change to tran-
sition from a linear to a circular economy. Agrifood industry is included in the list of
sectors, however, the suggestions for change remain very generic and not explicit.
Waste management, eco-design and the use of renewable energy are the key elements
mentioned as drivers for circularity. The Ministry of Environment and Energy highlights
the participatory approach among various actors, which is one of the key strengths of
the national action plan. The ongoing public dialogues among citizens, companies and
other non-governmental organizations are highly beneficial for smoother and efficient
transition. The importance of financial mechanisms, market development and techno-
logical development are well elaborated. However, actually, Greek public authorities
have encountered many issues related to the implementation process.

Table 2. Recommended improvements for each of the components described

a. Introducing educational programs in schools and universities that cover the con-
cepts of circular economy, its management and role for environment, society and
economy.

b. Designing training and other capacity building programs for professionals who
work as business managers, waste management professionals, food processors
and engineers, designers.

c. Establishing a network between successful private circular companies and a wide
range of public representatives to share knowledge and experience.

d. Providing more funding for NGOs to conduct non-formal educational campaigns
about circular economy for professionals, as well as for those, who are generally
interested in.

e. Fostering youth exchange programs between countries which have a well-estab-
lished circular business environment.

a. Setting up a separate fund for circular economy projects in close collaboration
with financial institutions, NGOs, as well as public with authorities.

b. Offering tax incentives, subsidies and other attractive packages for businesses to
consider transformation from linearity to circularity.

Financial c. Improving the start-up ecosystem, encouraging incubation and acceleration pro-

Component grams, which highlightthe role of circular projects and ensuring proper funding for
their implementation.

d. Introducing green and circular public procurement processes especially related to
food industry and catering in public institutions such as kindergartens, hospitals,
elderly houses, etc.

a. Developing a central monitoring system in the country, which will track the circu-
larity transition.
Monitoring b. Reviewing the indicators and targets, if necessary, introducing new measures that
and Evaluation will improve the quantification of circularity transitions.
Component | c. Establishing a special research and development group, which will track the data
related to circular economy and make proper in-depth analysis on the needs and
gaps for smoother transitions.

Educational
Component

107



Davit MARKOSYAN, Vardan ALEKSANYAN

a. Introducing and creating an ecosystem, where participatory approach is highly va-
lued among public authorities, enterprises, NGOs and consumers.

b. Promoting the development of collaborative digital platforms, where multiple sta-
keholders may build partnership, have easy access to information, knowledge and
even share materials.

c. Establishing an international partnership for sharing expertise especially with
those, who are frontrunners in circular economy transition.

Fostering demand for circular products through consumers’ awareness.
Promoting a collaborative network and eco-industrial parks between the re-
presentatives of supply chain to access the waste materials, residuals, to share
knowledge and common infrastructure.

c. Promoting the establishment of recycling centers, collection and sorting facilities,
and composting sites.

Participatory
Component

oy

Market
Development
Component

On the other hand, Armenia still does not have an action plan for circular economy
and government authorities, businesses, as well as public have a low-level of aware-
ness of this concept . The lack of public policies, infrastructure and technology, as well
as of financial resources hinder the development of circularity in the Republic of Arme-
nia. Thus, the adoption comprehensive policy measures towards the system change in
Armenia should be the first step. Although there is a waste management governance in
Armenia, it does not address circular economy in strategies and actions given its broad-
er essence. Unfortunately, the country is still behind when it comes to sustainable and
cost-effective solutions for managing waste, including food waste.

The drawbacks, which need to be pinpointed here, are failures of meeting the
predefined deadlines, quantifiable targets, appropriate monitoring and evaluation. The
lack of capacity building for diverse stakeholders are shortcomings both in Greece and
Armenia. The level of awareness and education among consumers, producers and even
public authorities, which are responsible for policy making remain low, affecting the
development of circular economy in the country.

Based on this study, a set of recommendations may be proposed to Greek and Ar-
menian public authorities who are responsible for change management from linearity
to circularity:
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Abstract. The agricultural land market, as a specific element of the real estate market,
was reestablished in the Republic of Moldova by the end of the last century. During
the development of the national agricultural land market, there were different
fluctuation trends of the main indicators, which reflect the quantitative aspects of land
development: the correlation between demand and supply, market price of agricultural
land, sold-purchased land areas, etc. The most important indicator is the market price
of agricultural land, which, under the conditions of free land market, is formed based
on the correlation between supply and demand for land. The sale-purchase type of
business predominates in the transaction structure of the land market. In this context, in
order to investigate the issues related to the functioning of the agricultural land market,
the number of sale-purchase transactions of agricultural land, the area of agricultural
land subject to sale, as well as the average sale-purchase price of agricultural land have
been analyzed.

Key words: Land market; Agricultural land; Price; Sale; Purchase; Transaction.

Rezumat. Piata funciara agricola, ca element specific al pietei imobiliare, a fost resta-
bilita in Republica Moldova spre sfarsitul secolului trecut. in perioada de dezvoltare
a pietei funciare agricole nationale au fost conturate diverse tendinte de fluctuatie
a indicatorilor principali, care reflecta aspectele cantitative de dezvoltare a relatiilor
funciare: interdependenta dintre cerere si oferta, pretul de piata al terenurilor agricole,
suprafata de terenuri vanduta-cumparata etc. Cel mai important indicator dintre cei
mentionati este pretul de piata al terenurilor agricole, care, in conditiile pietei funciare
libere, se formeaza in baza corelatiei dintre oferta de teren si cererea fata de acesta. Din
punct de vedere structural, piata funciara este predominata de afacerile de tip vanza-
re-cumparare. In acest context, in scopul cercetarii problemelor de functionare a pietei
funciare agricole s-a analizat numarul de tranzactii de vanzare-cumparare a terenurilor
agricole, suprafata terenurilor comercializate de destinatie agricola, pretul mediu de
vanzare-cumparare a terenurilor agricole.

Cuvinte-cheie: Piata funciara; Teren agricol; Pret; Vanzare; Cumparare; Tranzactie.
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INTRODUCERE

Relatiile funciare de piata reprezinta o forma moderna de organizare si functiona-
re a economiei in care pretul terenului depinde de confruntarea dintre cerere si oferta,
incorporand un ansamblu de relatii de vanzare-cumparare generate de actele de drept.
In cadrul relatiilor economice de piatd, piata funciard reprezinta un mecanism impor-
tant de exprimare libera a subiectilor in procesul de transmitere-preluare a drepturilor
asupra obiectului relatiilor (Codul funciar, 1991).

Piata funciara este o parte componenta a relatiilor funciare, care constituie relatii-
le aparute intre autoritatile publice, persoanele fizice si juridice referitoare la folosirea,
posesiunea si dispozitia sectoarelor de teren. Instrumentele principale de reglare a
acestei piete sunt dreptul la proprietate (posesiune, folosinta, uzufruct), posibilitatea
de a transmite acest drept (arendarea, vanzarea, gajul), concurenta, evaluarea si forma-
rea preturilor libere asupra pamantului (Isac, 2007).

Existenta pietei funciare presupune stabilirea unui pret al pamantului, care expri-
ma suma de bani necesara pentru achizitionarea sau cedarea dreptului de proprietate
asupra unei suprafete de teren de catre o persoana fizica sau juridica, unei alte persoa-
ne fizice sau juridice, prin actul de vanzare-cumparare. Pretul terenurilor agricole este
un pret liber, care se stabileste in dependenta de cerere si oferta. La baza atribuirii unei
valori pamantului (terenului) se regasesc urmatoarele rationamente (Gumovschi, 2015):

1) in procesul de valorificare, terenurile utilizate necesita investitii, ceea ce le atri-
buie o anumita valoare;

2) aparitia proprietatii private asupra pamantului formeaza piata pamantului si,
deci, circulatia terenurilor agricole de la un proprietar la altul nu poate avea loc
decat sub forma de marfa, prin actul de vanzare-cumparare;

3) necesitatea investitiilor pentru sporirea capacitatii de productie a terenurilor
existente transforma tot mai mult pamantul din produs al naturii in produs al
muncii omenesti;

4) alocarea de noi investitii contribuie, Tn mod firesc, la cresterea potentialului
productiv al terenurilor, prin adaugarea la fertilitatea naturala a fertilitatii arti-
ficiale, create de om, reprezentand o fertilitate economica.

In calitate de criterii de analiza si evaluare a pietei funciare, cat si a tendintelor de
dezvoltare a acesteia, sunt recunoscute: numarul si componenta tranzactiilor principa-
le de pe piata funciara (vanzare-cumparare, mostenire, daruire, schimb, darea in arenda
de lunga durata etc.); numarul si suprafata loturilor de teren agricol, incluse in circuitul
de piata; pretul de piata al terenurilor agricole vandute-cumparate etc.

Principiile de functionare a pietei funciare sunt asemanatoare cu cele ale pietei
bunurilor economice, desi are si unele particularitati specifice, sianume (Popescu, 2014):

+ are un caracter national, determinat de prezenta factorilor economici, al caror
continut se bazeaza pe faptul ca pamantul, ca bun material, este o0 marfa spe-
ciala, intrucat nu poate fi deplasat teritorial, multiplicat, manufacturat, poate fi
folosit doar acolo unde este amplasat;

+ pamantul este limitat ca intindere si fertilitate, de aceea oferta de pamant este
cea care impune regulile de functionare a pietei funciare, si nu cererea, cum e
in cazul pietei bunurilor economice;

+ pretul pamantului este influentat puternic de cerere, evoluand in functie de
intensitatea acesteia.

Piata funciara, ca oricare alta piata, ofera informatii participantilor la tranzactiile

funciare, coreleaza dimensiunea, structura si calitatea ofertei cu nivelul, structura si ca-
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litatea cererii de pamant. Concomitent, prin diverse instrumente si parghii proprii, cum
ar fi pretul, renta funciara, arenda etc., regleaza concordanta dintre cererea si oferta de
pamant.

MATERIALE S| METODE

in scopul crearii unei imagini cat mai relevante a functionarii pietei funciare nati-
onale, n lucrare s-a analizat numarul de tranzactii de vanzare-cumparare a terenurilor
agricole, suprafata terenurilor comercializate de destinatie agricola, pretul mediu de
vanzare-cumparare a terenurilor agricole. La baza cercetarii respective au stat datele
sistematizate din Registrul bunurilor imobile pentru perioada anilor 2015-2021.

Pentru o analiza mai corecta a pretului de tranzactionare a terenurilor agricole
informatia din Registrul bunurilor imobile a fost sistematizata dupa cum urmeaza: au
fost excluse din calcul terenurile agricole cu pretul de vanzare-cumparare mai mic de
1000 de lei si terenurile cu pretul de vanzare-cumparare exagerat de mare de ordinul
milioanelor de lei pentru suprafete foarte mici de terenuri.

REZULTATE $I DISCUTII

Piata funciara a Republicii Moldova este relativ tanara. Dreptul la vanzarea tere-
nurilor conform legislatiei a fost admis dupa adoptarea Codului Funciar, incepand cu 1
ianuarie 1992, iar a terenurilor agricole si mai tarziu, in baza Legii nr. 1308 din 25.07.1997
privind pretul normativ si modul de vanzare-cumparare a pamantului (Lege nr 1308 din
25.07.1997).

Privatizarea terenurilor a impulsionat dezvoltarea pietei funciare (in special a ce-
lei agricole), elaborarea si implementarea proiectelor de consolidare a terenurilor agri-
cole fiind in legatura directa cu dezvoltarea pietei funciare (Bajura & Zubco 2022).

Miscarea proprietatii funciare pe teritoriul Republicii Moldova are loc prin doua
modalitati:

a) economica, care include sfera de cuprindere a pietei funciare;

b) extraeconomica, care se deruleaza in afara cererii si ofertei, fiind rezultatul unor

decizii publice sau al unor acte de vointa cu titlu subiectiv (Figura 1).

vanzare-cumparare

arendare

— economica piata funciara

concesionare

cooperare si
asociere

Miscarea proprietatii funciare

reforme agrare
donatie
— extraeconomica
alte forme de .
n o mostenire
Instrainare ’
uzucapiune

Figura 1. Natura modalitatilor de miscare a proprietatii funciare
Sursa: adaptat de autori dupa G. Popescu, 2014
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Piata funciara are ca efect cresterea dimensiunii entitatilor agricole prin concen-
trare, respectiv consolidare a proprietatii funciare. Tnstraindrile, in cea mai mare parte
a lor, conduc la dispersarea proprietatii funciare. Dispersarea terenurilor agricole duce
la degradarea solului si @ mediului prin inlocuirea unui model de agricultura diversifi-
cata, bazata pe practici agricole sanatoase, cu cel al unui sistem agricol industrial, care
depinde in mare masura de utilizarea rationala a produselor agrochimice si de respec-
tarea asolamentului (Kay et al. 2015).

Vanzarea-cumpararea terenurilor agricole detine o pondere majora in componen-
ta relatiilor funciare, constituind un mecanism important de dezvoltare a economiei
agrare, respectiv a economiei nationale (Figura 2). Astfel, cele mai multe tranzactii au
avut la baza relatiile de vanzare-cumparare, constituind in jur de 45% din numarul total
de tranzactii pe piata terenurilor agricole. Acestea sunt urmate de tranzactiile legate de
mostenirea terenurilor, care s-au redus in anul 2021 fata de anul 2015 cu 50%. O scadere
mai putin semnificativa o demonstreaza tranzactiile aferente donatiei, numarul aces-
tora micsorandu-se in ultimii ani cu 21%. La fel, se observa o reducere a tranzactiilor ce
tin de schimbul de terenuri agricole - cu 59%.

90000
80000
70000
60000
50000
40000
30000
20000 I
10000 ‘ I
3 -1 | -l n o | 1 i |
2015 2016 2017 2018 2019 2020 2021
B Vanzare-cumparare 72302 79132 75729 77786 62219 48947 46743
¥ Mostenire 51140 51424 43846 43694 37449 23578 25521
Donatie 33754 34967 28298 27219 24450 20748 26742
Schimb 7072 7825 5937 6313 4562 3987 4174
® Hotarare judecatoreasca 2303 2001 3047 1458 1668 1385 1907
u Altele 9186 6569 5894 5999 8635 6405 7246
® Vanzare-cumpdrare ™ Mostenire Donatie Schimb  ®Hotérare judecatoreascd ™ Altele

Figura 2. Dinamica tranzactiilor pe piata terenurilor agricole

Sursa: elaborat de autori Tn baza datelor sistematizate din Registrul bunurilor imobile pentru
perioada 2015-2021

Remarcam, ca pe parcursul ultimilor ani piata funciara in Republica Moldova s-a
caracterizat prin reduceri esentiale atat a suprafetei tranzactionate, cat si a numarului
de tranzactii (Figura 3). Astfel, Tn anul 2015 au fost vandute-cumparate 238 275 de te-
renuri cu suprafata totala de 114 235 ha, dintre care 100 029 ha cu destinatie agricola.
Tn anul 2021, acesti indicatori s-au redus pana la 172 783 de terenuri tranzactionate cu
suprafata totala de 75 298 ha, inclusiv 63 819 ha de terenuri cu destinatie agricola.

In perioada analizata se observa o crestere considerabila a pretului mediu de van-
zare-cumparare a terenurilor agricole. Astfel, daca in anul 2015 acesta constituia 12 125
lei/ha, atunci in anul 2021 pretul de vanzare-cumparare s-a majorat pana la 47 134 lei/
ha, aproximativ de 4 ori (Figura &).
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Suprafata tranzactionatd, ha Numarul de tranzactii
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Figura 3. Dinamica suprafetei tranzactionate si a numdrului de tranzactii pe piata funciara

Sursa: elaborat de autori in baza datelor sistematizate din Registrul bunurilor imobile pentru
perioada 2015-2021
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Figura 4. Dinamica pretului mediu de vanzare-cumpdrare a terenurilor
tranzactionate pentru 1 ha, lei

Sursa: elaborat de autori Tn baza datelor sistematizate din Registrul bunurilor imobile pentru
perioada 2015-2021

Cele mai mari preturi sunt stabilite pentru terenurile agricole din preajma zonelor
urbane, pe cand cele din zonele rurale au, de regula, preturi mai scazute. Evident, pen-
tru terenurile agricole din zonele cu o agricultura mai dezvoltata sunt oferite preturi
mai mari. Totodata, marimea pretului depinde in mare masura de bonitatea solului si
amplasarea terenului fata de piata de desfacere. Un alt factor important ce influentea-
za asupra pretului este suprafata totala a cotei de teren. Astfel, principalele criterii de
stabilire a preturilor sunt: bonitatea, amplasarea, accesul la irigare, infrastructura, caile
de acces etc. (Chivriga, 2009).

De regula, cumparatorii sunt arendasii care lucreaza pamantul, ceea ce este bine-
venit, deoarece ei fac investitii Tn masini si utilaje agricole, mentin fertilitatea solului,
ofera locuri de munca, asigura populatia cu produse alimentare autohtone etc.
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CONCLUZII

Utilizarea eficienta a fondului funciar si dezvoltarea pietei funciare ramane a fi una
dintre problemele prioritare actuale si pe viitor ale tarii. Pentru utilizarea mai eficienta
a resurselor funciare agricole, a sporirii fertilitatii solului, pentru dezvoltarea relatiilor
de tranzactionare a fondului funciar si, in special, a celui agricol, este nevoie de o politi-
ca funciara complexa si armonizata cu toate instrumentele si mecanismele realizarii ei.

In conditiile actuale ale dezvoltarii pietei funciare, pentru formarea unui meca-
nism nou si modern de reglementare a relatiilor funciare, devine importanta solutiona-
rea urmatoarelor probleme:

+ dezvoltarea instrumentarului privind utilizarea eficienta a terenurilor agricole

si sporirea fertilitatii solurilor;

« perfectionarea continua a cadrului juridic de reglementare a relatiilor funciare;

+ stimularea investitiilor in sectorul agricol in scopul impulsionarii fermierilor de

a prelucra suprafete mai mari de terenuri agricole;

+ stabilirea unor criterii cat mai exacte de evaluare a terenurilor agricole si de

stabilire a preturilor acestora;

+ dezvoltarea unei politici fiscale eficiente si coerente in conditiile actuale ale

economiei de piata, care ar stimula utilizarea rationala a fondului funciar.
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