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Rezumat

Teza de abilitare intitulatda ,,Managementul sustenabil al plantatiilor pomicole in
contextul schimbarilor climatice globale” prezinta sinteza celor mai importante contributii
stiintifice, profesionale si academice postdoctorale, proprii, incepand cu anul 2007 pand in
prezent, precum si perspectivele dezvoltarii stiintifice si profesionale viitoare.

Importanta temei alese consta in faptul ca in conditiile in care tendintele de aridizare a
zonei sunt tot mai evidente, din cauza schimbarilor climatice evidente de la an la an, o abordarea

Dovezile indica in mod clar ca aproape toate procesele naturale, biologice si fizice
reactioneaza la schimbdrile climatice din Europa si din intreaga lume. Mai mult de jumatate din
speciile de plante din Europa ar putea fi amenintate cu disparitia pand in 2080. Se asteaptd ca
schimbarile climatice sd reducd accesul la apa potabild, sd creascd riscul de disparitie a
ecosistemelor, sa reduca biodiversitatea si de asemenea, sa creasca numarul daunatorilor.

Distributia nivelului general de expunere la schimbarile climatice aratd ca judetele din
nord-vestul extrem, nordul si centrul tarii (Bihor, Timis, Satu Mare, Cluj, Salaj, Alba Iulia si
Hunedoara) se incadreaza in zone de risc ridicat.

Conform cerintelor si recomandarilor Consiliului National de Atestare a Titlurilor,
Diplomelor si Certificatelor Universitare (CNATDCU), teza de abilitare cuprinde trei parti
principale:

M Realizari stiintifice, profesionale si academice;

(I1)  Planuri de evolutie si dezvoltare a propriei carierei profesionale, stiintifice si

academice;

(1) Referinte bibliografice

In prima parte a tezei de abilitare am prezentat activitatea stiintifica, efectuati dupa
obtinerea titlului de doctor, structuratd pe 3 directii tematice in care se prezintd o sinteza a
cercetarilor referitoare la:

- Realizari si contributii in Tmbunétatirea sortimentului de migdal;

- Rezultate obtinute in culturi intensive si superintensive, la cultura marului rezistent la

boli si cultura prunului;

- Contributii originale in combaterea schimbarilor climatice care afecteaza plantatiile

pomicole;



Am avut in atentie, Tn permanentd, perfectionarea si imbunatatirea continud a
cunostintelor si abilitatilor practice dobandite in perioada studiilor si 1n activitatea practica.

Activitatea academica s-a materializat prin publicarea unui numar de 10 carti in diferite
edituri recunoscute CNCSIS, la 4 dintre ele fiind unic autor si 2 indrumatoare de lucrari practice.

Am fost membru 1n echipa de omologare si brevetare a 5 brevete de inventie.

Rezultatele activitatii de cercetare au fost materializate in lucrari stiintifice publicate in
reviste de specialitate indexate in baze de date internationale (15 lucrari ISI si Proceedinguri ISI;
41 lucrari BDI) dar si in contracte de cercetare (12).

Am acumulat experienta de cercetare prin participarea in diferite proiecte de cercetare,
castigate prin competitie (2001, 2006, 2007, 2008, 2021, 2022, 2024), in care am fost inclus fie
in echipa de cercetatori, fie in echipa manageriala.

La actualul nivel de cultura a pomilor ,,soiurile reprezintd fundamentul productiei de fructe
si pomicultura este rentabild numai in masura in care se cultiva soiuri valoroase, adica soiuri care
sa producd bine intr-o zona data si sa asigure produse de 1nalt nivel calitativ, competitive pe piata
internationala“.

In anul 2008, 5 elite au fost omologate si trecute in Lista oficiala a soiurilor si hibrizilor de
plante din Romania, iar la sfarsitul anului 2008 - Tnceputul anului 2009 aceste soiuri s-au
brevetat. In anul 2013, alte 3 elite au fost brevetate si trecute in Lista oficiali a soiurilor si
hibrizilor de plante din Romania.

Studiul realizat pe un numar total de 457 de hibrizi proveniti din 11 combinatii a ardtat ca
abundenta infloririi este un caracter poligenic. Elitele cu inflorire abundenta pot fi selectate in
special din combinatiile 'Texas' x HI1/9 — 1fa, 'Texas' x 'Mari de stepd' si 'Primorski' x "Tétényi
bdtermd'. In continuare, analiza a 447 de hibrizi din aceleasi 11 combinatii a demonstrat ci
productivitatea ridicata este dificil de obtinut in prima generatie de hibrizi. Totusi, doar
combinatiile 'Texas' x H1/9 — 1fa, 'Texas' x 'Mari de stepd' si 'Primorski' x 'Tétényi bétermd' au
produs hibrizi mai productivi decat genitorii lor. Pe parcursul studiului, s-a examinat si un lot de
432 de hibrizi din doua serii principale ('Texas' si 'Primorski') si 11 incrucisari. Rezultatele au
ardtat ca hibrizii obtinuti din combinatiile 'Texas' x 'Saucaret', "Texas' x 'Nikitski 62' si 'Primorski’
x 'Texas' se remarca prin forma atractiva si aspectul deosebit al fructelor, comparativ cu genitorii
lor. De asemenea, cercetarile desfasurate pe 352 de hibrizi au evidentiat ca 'Mari de stepa' este un

exemplar exceptional pentru transmiterea greutatii fructelor la descendenti. In ceea ce priveste



procentul de decojire, s-a stabilit implicarea a doud gene majore: D — dominanta, responsabila
pentru coaja tare si d — recesiva, asociatd cu coaja moale. Genotipurile cu coajd tare sunt
homozygote DD, in timp ce cele cu coaja moale sunt homozygote dd. De asemenea, s-a observat
ca heterozigotii Dd produc in general hibrizi cu coajd moale. Astfel, studiul a evidentiat
comportamente variate ale hibrizilor, subliniind importanta combinatiilor genetice in obtinerea
unor trasaturi precum abundenta infloririi, productivitatea, aspectul atractiv al fructelor si
caracteristicile cojii.

Referitor la cercetarile legate de specia mar, culturile rezistente la boli si daunatori au
revolutionat productia de fructe in ultimele doud-trei decenii, atat la nivel mondial, cat si in tara.
Tn general, introducerea si studierea comportamentului acestora in Romania a fost realizat in
livezi intensive.

Tn 1997 s-au luat ramuri de la I.C.D.P. Pitesti - Maricineni din urmitoarele soiuri si
hibrizi de mar rezistenti la gargarita marului si fainare : 'Florina’, ‘Generos', H 8/12/87 - Pitesti, T
195, H 6/80/87 - Pitesti, 'Liberty’, 'Priam’, 'Romus 3', ‘Braeburn’, '‘Baujade’ si 'Auriu de Bistrita'.

In pepiniera S.C.D.P. Oradea, aceste soiuri si hibrizi au fost altoiti pe portaltoiul M 106
si plantati In primavara anului 1999 la o distantd de trei metri intre randuri si un metru in
interiorul randului (3333 pomi pe ha), liniar, avand 12 pomi pe varianta (4 repetitii de 3 arbori).

Intre randuri a fost plantati iarba, in timp ce in interiorul randurilor s-a efectuat numai
munca manuala in primii trei ani de la plantare iar in urmatorii ani s-a utilizat erbicidul Roundup
3l/ha.

Pentru cei opt ani de rodire, productiile medii variaza intre 17,9 t/ha pentru 'Priam’ si 48,8
t/ha pentru 'Florina’. Urmatoarele soiuri si hibrizi: 'Florina’ cu 48,8 t/ha, 'Auriu de Bistrita' cu
46,2 t/ha, 'Baujade’ cu 45,2 t/ha, T195 cu 44,8 t/ha si ‘Liberty' cu 42,3 t/ha au valori pozitive
statistic foarte semnificative. 'Priam’, 'Romus 3' si H6/80/87 au valori negative foarte
semnificative din punct de vedere statistic, '‘Braeburn' are valori negative distinct semnificative,
iar 'Generos' valori semnificativ negativ.

Indicele de greutate variaza de la 90,6 g pentru H6/80/87-Pitesti si 180,6 g pentru
‘Generos'.

Productia de mere poate deveni superintensivd prin plantarea pomilor la 3/1 m si
formarea pomilor ntr-un sistem de tufa inalta. Soiurile 'Florina', 'Auriu de Bistrita', 'Baujade’,
T195 si 'Liberty' obtin productii medii de 48,8 t/ha, 46,2 t/ha, 45,2 t/ha, 44,8 t/ha si 42,3 t/ha



pentru opt ani de studiu. Calitatea fructelor este influentatd in mod nesemnificativ de distantele
mici dintre pomii plantati, prin reducerea dimensiunii acestora.

Prunul, fiind adaptat la cele mai diverse conditii de clima si sol, avind si cerinte
tehnologice mai diminuate fatd de alte specii va continua sd populeze diferite zone atat la deal cat
si la cAmpie, bucurdndu-se de multd atentie in toate tarile care dispun de conditii climatice
corespunzatoare cerintelor biologice ale speciilor si soiurilor cunoscute.

Cultura prunului prin tehnologia mai putin pretentioasd pe care o are si prin productiile
mari an de an, dar si datoritd faptului cad marea majoritate a plantatiilor sunt invechite si au
trebuit Inlocuite, precum si accesdrii de fonduri europene destinate agriculturii, a starnit interes
mare in randul populatiei, Infiintdndu-se numeroase plantatii tinere.

S-au luat ramuri de la SCDP Oradea, din urmaitoarele soiuri de prun: '“Minerva”,
“Centenar”, "“Stanley’ si '“Anna Spath”, iar in pepinierd aceste soiuri s-au altoit pe portaltoi
corcodus si s-au plantat in primdvara anului 2004 la patru metri intre randuri si patru metri pe
rand (625 pomi la ha) liniar cu 12 pomi pe varianti(4 repetitii a 3 pomi).

Tntre randuri s-a mentinut ogor negru prin lucréri repetate cu discul si freza, iar pe rand s-
a lucrat manual in primii 3 ani de la plantare dupa care s-a erbicidat cu Glifotim 3 I/ha in
urmatori ani si cosiri mecanice $i manuale.

Productia de fructe are valori de 40,8 tone/ha la soiul "“Stanley’', semnificativ pozitiv fata
de media soiurilor, 37,3 tone/ha la soiul "“Centenar’ peste media soiurilor, 34,2 tone/ha la soiul
“Minerva’ sub media soiurilor s1 31,2 tone/ha la soiul “Anna Spath’ semnificativ negativ fata de
media soiurilor.

Marimea fructelor variaza intre 15,8 mm la soiul “Minerva’™ si 22,3 mm la soiul
“Centenar’’. Marimea fructelor are valori de peste 40 g la soiurile "“Stanley”, “Centenar™ si
"“Anna Spath”', doar soiul “Minerva’" a obtinut fructe mai mici de 35,7g.

Dacd soiul '“Minerva’ este destinat exclusiv consumului in stare proaspatd, soiul
"“Centenar’* consumului in stare proaspata dar pretdndu-se si prelucrarii si in special obtinerii de
nectar de prune, soiurile “Stanley™ si "“Anna Spath™ se pot folosi atat in consumul in stare
proaspata cat si industrializarii sub orice forma (compoturi, gemuri, dulceturi, marmelade, nectar,
distilare, deshidratare).

Referitor la cercetarile legate de schimbarile climatice, in ultimul secol s-a constatat la

nivel european o incdlzire cu aproape un grad, mai rapid decat media Inregistratd la nivel



mondial. In conditiile climatice din Romania, cei mai raspanditi factori de stres abiotic nu sunt
doar deficitul sau surplusul de precipitatii, temperaturile scazute din timpul iernii si primaverii, ci
si canicula din timpul verii, grindina, fertilitatea insuficientd a solului si structura deficitara
(regim aerohidric defectuos), la care se adauga factorii de stres biotic reprezentati de boli,
daundtori si plante concurente.

Obiectivul studiului a fost de a analiza influenta schimbarilor climatice asupra perioadei
de inflorire si a productiei de fructe la trei specii de pomi fructiferi si anume mar, prun si migdal,
pentru a extinde soiurile productive rezistente in judetul Bihor (Romania). Investigatia a fost
efectuata intr-o livada situatd in judetul Bihor, care are o suprafatd de 8,59 ha - o suprafata
compacta - cu meri, pruni si migdali crescuti in cadrul unui sistem de culturd intensiva.

Pentru specia mar, in perioada de inflorire din 2016 comparativ cu 2009, s-a observat un
avans de 6 zile la soiul 'Golden delicious' si un avans de pana la 10 zile la *Auriu de Bistrita'. Nu
s-au inregistrat diferente semnificative de temperatura in perioada de preinflorire octombrie-
martie (4,5 vs 4,4 °C, p > 0,05) si 1n perioada de inflorire (14,4 vs13,4 °C, p > 0,05), dar se
observa diferente semnificative intre cei 2 ani in perioada ianuarie-martie (1,6 vs 4,4 °C, p <
0,01). In ceea ce priveste precipitatiile, se observa diferente semnificative intre cei 2 ani,
indiferent de perioada (p < 0,01). Comparand productia de mere din cei doi ani, se inregistreaza
diferente semnificative pentru soiurile ‘Florina®, ‘Liberty" si "Golden delicious’ (p = 0,056, p =
0,004 si respectiv p = 0,032), dar nu exista diferente semnificative pentru soiurile ‘Auriu de
Bistrita® si "Prima’ (p = 0,269 si respectiv p = 0,303).

La cultura prunului, in 2016 comparativ cu 2009, perioada de inflorire inregistreaza o
diferenta de 8 zile pentru soiurile "“Centenar™ si "“Anna Spath’ si de 9 zile pentru soiurile
“Minerva” si '“Stanley”. In ceea ce priveste temperatura, nu s-au inregistrat diferente
semnificative intre cei 2 ani, indiferent de perioadele de vegetatie sau de soiurile de prun (p >
0,05). In ceea ce priveste precipitatiile, se observa diferente semnificative intre cei doi ani,
indiferent de perioada de vegetatie sau de soiul de fructe (p < 0,01). Comparand productia de
prune pentru cei doi ani, nu se observa diferente semnificative pentru nici un soi (p = 0,549 la
“Minerva”, p = 0,252 la “Centenar”’, p = 0,1816 la "“Stanley” si p = 0,227 la *Anna Spath™").

Tn ceea ce priveste cultura migdalului, perioada de inflorire in 2016 comparativ cu 2009
arata o diferentd de 2 zile pentru soiul 'Cristi' si de pana la 10 zile pentru soiul 'April'. Nu se

observa diferente semnificative in ceea ce priveste temperatura in perioada de preinflorire (6,2 vs



6,3 °C, p > 0,05), dar exista diferente semnificative intre cei doi ani in perioada de inflorire (5,4
vs 6,9 °C, p <0,01). In ceea ce priveste precipitatiile, se observa diferente semnificative intre cei
2 ani, indiferent de perioada sau de soiul de migdale (p < 0,01). Comparand productia de migdale
din cei 2 ani, apar diferente semnificative pentru toate soiurile, cu exceptia soiurilor 'Vio' si
‘Adeluta’ (p < 0,001 in 'Sandi', April’, 'Adria’, ‘Alexandru’ si ‘Nicoleta’, p = 0,029 in 'Cristi’, p =
0,183 1n 'Vio'si p=0,351 in 'Adeluta’).

Comparativ cu 2009, perioada de inflorire din 2016 a avut loc mai devreme, cu un numar
de zile diferit de la o specie la alta si de la un soi la altul.

Schimbarile climatice au o influenta notabild asupra ciclului biologic anual al arborilor.
Astfel, perioada lor de repaus vegetativ se scurteaza, vegetatia Incepe mai devreme primavara,
iar perioada de inflorire este devansatd cu pana la 10 zile fata de soiurile cultivate normale. Toti
acesti factori au repercusiuni directe asupra calitdtii si cantitdtii productiei. Lipsa precipitatiilor
in timpul sezonului de vegetatie, scaderea nivelului apei la rddacini, cresterea temperaturilor si
cantitatea totala de evapotranspiratie, care duce la secete severe, sunt toate exemple de schimbari
climatice

Studiile au fost efectuate in 2023 intr-un sistem de culturd intensiva in cadrul unei livezi
de prun (Prunus domestica L.) care a fost infiintata in primavara anului 2013. Livada acopera o
suprafatd de 1 ha si este situatd in judetul Bihor, localitatea Berechiu, Romania

La 15 aprilie 2023, variantele experimentale (variantele 3 si 4) au fost instalate prin
adaugarea conditionatorului de sol. Acestea au fost urmate de mulcirea cu ldna de oaie
(variantele 2 si 4), varianta 1 servind drept martor. Experienta este liniara cu 5 pomi/varianta de
pruni x 3 repetitii. Conditionatorul a fost aplicat prin afanarea profunda a solului pana la o
adancime de 25 cm cu ajutorul unui scarificator modificat echipat cu un buncar pentru
administrarea a 100 g de granule de conditionator/pom. In continuare, pe fiecare parte a randului
au fost amplasatd in grosime de 20 cm, mulci din 1ana de oaie, cu o latime de 80 cm.

Recoltarea fructelor din soiul '“Stanley’ a avut loc la 26 august 2023. Toate metodele
experimentale au avut rezultate pozitiv semnificative (p < 0,05), cu influentd asupra productiei
de fructe, conform analizei datelor. In plus, tehnica folositi a avut un impact mare asupra
productiei, astfel mulcirea cu 1and de oaie + conditionatorul de sol a produs cele mai bune
rezultate (V4). Cand vine vorba de calitatea productiei, mulcirea soiului "“Stanley’ cu versiunea

cu lana de oaie + conditionatorul de sol (V4) a dus la Tmbunatatirea calitatii I a productie mai



mult decét versiunea de control cu 4,42%. Cea mai mare crestere a productiei fatd de martor a
fost inregistrata la V4 (37,35%), urmata de V2 (27,49%) si V3 (12,87%)

Mecanismele de aparare a plantelor, cum ar fi concentratia polifenolilor poate fi sporita
prin stres hidrostatic. In comparatie cu V2 si V3 (probele din studiul nostru), varianta de control
(V1) a avut cel mai mare continut de fenoli totali si flavonoide. O explicatie plauzibild pentru
aceasta ar putea fi aceea ca aplicarea de conditionator de sol si lana de oaie a imbunatatit retentia
apei, Tmpiedicand planta sa utilizeze compusii polifenolici ca mecanism de aparare. Cu toate
acestea, este interesant de remarcat faptul ca addugarea de conditionator de sol (varianta V4)
impreuna cu lana de oaie a crescut calitatea fructelor, masurata prin indicatorii de calitate fizico-
chimici ai prunelor, continutul de polifenoli si capacitatea antioxidanta.

Valorile indicelui SPAD demonstreaza variatii notabile 1Intre toate variantele
experimentale, cu valori exceptional de ridicate in V4 (63,66t 0,45) indicand aprovizionare
excelentad cu substante minerale pentru plante, care promoveaza o bund fotosintezd si produce
fructe mai mari, cu modificari vizibile de greutate si dimensiune.

Chiar daca V4, combinatia de mulci cu lana de oaie inpreuna cu conditionatorul de sol da
valori mai mari in ceea ce priveste productia de fructe, greutatea si dimensiunea acestora,
valorile obtinute cu varianta de mulci de oaie V2 aratd ca este o solutie viabila de utilizat in
plantatiile pomicole. Acest lucru se datoreaza faptului cd materialul este gratuit pentru ca nu
indeplineste cerintele comerciale de calitate pentru acest produs si cad aceastd varianta de mulci

V2 necesitd mai putin capital.



Abstract

The habilitation thesis entitled "Sustainable Management of Fruit Plantations in the
Context of Global Climate Change" synthesizes the most important scientific, professional and
academic postdoctoral contributions, from 2007 to the present, and discusses the prospects for
future scientific and professional development.

The chosen theme is important because, due to the obvious climatic changes from year to
year, the area's aridification trends are becoming increasingly evident. Therefore, a scientific
approach to combating this problem is a topical issue.

The evidence indicates that almost all natural, biological, and physical processes are
reacting to climate change in Europe and around the world.

More than half of Europe's plant species could be threatened with extinction by 2080.
Climate change is expected to reduce access to drinking water, increase the risk of ecosystem
extinction, reduce biodiversity, and increase pests.

The distribution of the general level of exposure to climate change shows that the
counties in the extreme northwest, the north, and the center of the country (Bihor, Timis, Satu
Mare, Cluj, Salaj, Alba Iulia, and Hunedoara) fall into high-risk areas.

According to the requirements and recommendations of the National Council for
Attestation of University Titles, Diplomas, and Certificates (NCAUTDC), the habilitation thesis
comprises three main parts:

(1) Scientific, professional, and academic achievements;

(1) Plans for the evolution and development of own professional, scientific and academic
career;

(1) Bibliographic references.

In the first part of the habilitation thesis, i present the scientific activity carried out after
obtaining the doctorate degree, structured on three thematic directions including a synthesis of
the research related to:

- Achievements and contributions in improving the almond assortment;

- Results obtained in intensive and super-intensive cultures, disease-resistant apple and
plum crops;

- Original contributions in combating climate change affecting fruit plantations;



| have always considered continuously improving the knowledge and practical skills
acquired during my studies and practical activities.

The academic activity materialized through the publication of 10 books in different
publishing houses recognized by CNCSIS, 4 of which were written as a sole author, and 2 guides
of practical works.

| was a member of the homologation and patenting team of 5 invention patents.

The research activity's results were materialized in scientific papers published in
specialized journals indexed in international databases (15 ISI papers and ISI Proceedings; 41
BDI papers) as well as in research contracts (12).

| have accumulated research experience by participating in different research projects
awarded through competition (2001, 2006, 2007, 2008, 2021, 2022, 2024), in which | was either
part of the research or management team.

At the current level of tree cultivation, "varieties are the foundation of fruit production, and
fruit growing is profitable only to the extent that valuable varieties are grown, that is varieties
that produce abundently in a given area and ensure high-quality, competitive products on the
international market."

In 2008, five elites were approved and included in the official list of plant varieties and
hybrids in Romania, and at the end of 2008 - the beginning of 2009, these varieties were
patented. In 2013, three other elites were patented and included in the official list of plant
varieties and hybrids in Romania.

The study conducted on a total of 457 hybrids from 11 combinations showed that
flowering abundance is a polygenic trait. Elites with abundant flowering can be selected
especially from the combinations 'Texas' x H1/9 — 1fa, 'Texas' x ‘Mari de stepa’, and 'Primorski’ x
'Tétényi bétermd’. Furthermore, the analysis of 447 hybrids from the same 11 combinations
demonstrated that high productivity is difficult to achieve in the first generation of hybrids.
However, only the combinations "Texas' x H1/9 — 1fa, 'Texas' X 'Mari de stepa’, and 'Primorski’ x
"Tétényi bétermd' produced hybrids that were more productive than their genitors. Throughout
the study, a batch of 432 hybrids from two main series ("Texas' and 'Primorski) "and 11 crossings
was also examined. The results showed that hybrids obtained from the combinations Texas' x
‘Saucaret’, 'Texas' x 'Nikitski 62', and 'Primorski' x "Texas' stand out for their attractive shape and

exceptional fruit appearance, compared to their genitors. Additionally, research conducted on



352 hybrids highlighted that 'Mari de stepa' is an outstanding variety for the transmission of fruit
weight to descendants.Regarding the shelling percentage, the involvement of two major gene s
was established: D — dominant, responsible for the hard shell, and d — recessive, associated with
the soft shell. Hard-shelled genotypes are homozygous DD, while soft-shelled ones are
homozygous dd. It was also observed that Dd heterozygotes generally produce soft-shelled
hybrids. Thus, the study revealed varied behaviors among the hybrids, emphasizing the
importance of genetic combinations in obtaining traits such as flowering abundance,
productivity, attractive fruit appearance, and shell characteristics.

Disease and pest-resistant crops have revolutionized apple production globally and
nationally over the past two to three decades. In general, the introduction and study of their
behavior in Romania were carried out in intensive orchards.

In 1997 branches were taken from I.C.D.P. Pitesti - Maracineni from the following apple
varieties and hybrids resistant to the apple weevil and powdery mildew: 'Florina’, '‘Generos’, H
8/12/87 - Pitesti, T 195, H 6/80/87 - Pitesti, 'Liberty’, 'Priam’, 'Romus 3', '‘Braeburn' , '‘Baujade’
and 'Auriu de Bistrita'.

In the nursery of S.C.D.P. Oradea, these cultivars and hybrids were grafted on M 106
rootstock and planted in the spring of 1999 at a distance of three meters between rows and one
meter within the row (3333 trees per ha), linearly, having 12 trees per variant (4 repetitions of 3
trees).

Grass was planted between the rows, while only manual work was done inside the rows
for the first three years after planting. In the following years, the herbicide Roundup 3I/ha was
used.

For the eight years of fruiting, the average productions vary between 17,9 t/ha for 'Priam’
and 48,8 t/ha for 'Florina’. The following varieties and hybrids have statistically very significant
positive values: 'Florina' with 48,8 t/ha, 'Auriu de Bistrita' with 46,2 t/ha, 'Baujade’ with 45,2
t/ha, T195 with 44,8 t/ha, and 'Liberty' with 42,3 t/ha ha. 'Priam’, 'Romus 3', and H6/80/87 have
highly statistically significant negative values, 'Braeburn' has distinctly significant negative
values, and 'Generos' has significantly negative values.

The weight index varies from 90,6 g for the H6/80/87-Pitesti and 180.6 g for the
'‘Generos'. Apple production can become super-intensive by planting trees at 3/1 m and forming

the trees in a tall bush system.



The varieties 'Florina', Auriu de Bistrita’, 'Baujade’, T195 and 'Liberty’ obtain average
productions of 48,8 t/ha, 46,2 t/ha, 45,2 t/ha, 44,8 t/ha and 42,3 t/ha for eight years of study. Fruit
quality is insignificantly influenced by the small distances between planted trees by reducing
their size.

The plum, adapted to the most diverse climate and soil conditions and having fewer
technological requirements than other species, will continue to populate different areas both in
the hills and in the plains, enjoying a lot of attention in all the countries that have climatic
conditions corresponding to the biological requirements of known species and varieties.

The plum crop, due to its less demanding technology and large productions year after
year, but also because the vast majority of plantations are old and need to be replaced, as well as
the access to European funds intended for agriculture, has aroused great interest among the
population, establishing numerous young plantations.

Branches were taken from SCDP Oradea, from the following plum varieties: “Minerva”,
“Centenar”, "“Stanley”’, and "“Anna Spath™, and in the nursery, these varieties were grafted on
myrobalan plum rootstocks and planted in the spring of 2004 with a distance of four meters
between rows and four meters per row (625 trees per ha) linearly with 12 trees per variant (4
repetitions of 3 trees).

Between the rows, a black field was maintained by repeated work with the disk and the
tiller. In the row, it was worked by hand in the first 3 years after planting, after which it was
weeded with Glifotim 3 I/ha in the following years and mechanical and manual mowing was
applied.

The fruit production has values of 40,8 tons/ha in the "“Stanley” variety, significantly
positive compared to the average of the varieties, 37,3 tons/ha in the “Centenar’ variety above
the average of the varieties, 34,2 tons/ha in the “Minerva’ variety below the average of the
varieties and 31,2 tons/ha in the '*Anna Spath” variety significantly negative compared to the
average.

The fruit size varies between 15,8 mm in the “Minerva’ variety and 22,3 mm in the
“Centenar’ variety. The size of the fruits has values over 40 g in the "“Stanley”, “Centenar’’, and
"“Anna Spath”' varieties; only the “Minerva’ variety has fruits smaller than 35,7 g.

If the "“Minerva™ variety is intended exclusively for fresh consumption, the '“Centenar’y'

variety is intended exclusively for fresh consumption but also suitable to processing and



especially to obtaining plum nectar. The "“Stanley” and "“Anna Spath” varieties can be used both
for fresh consumption and for industrialization in any form (compotes, jams, , marmalades,
nectar, distillation, dehydration).

Over the past century, Europe's climate has warmed by nearly one degree, faster than the
global average

In the climatic conditions in Romania, the most widespread abiotic stress factors are not
only the deficit or surplus of precipitation, the low temperatures in winter and spring, but also the
heat wave in summer, hail, insufficient soil fertility and deficient structure (defective aerohydric
regime), to which the biotic stress factors represented by diseases, pests and competing plants are
added.

The objective of the study was to analyze the influence of climate change on the
flowering period and fruit production in three species of fruit trees, namely apple, plum and
almond, in order to expand resistant productive varieties in Bihor county (Romania).

The investigation was carried out in an orchard located in Bihor county, which has an
area of 8.59 ha - a compact area - with apples, plums and almonds grown in an intensive crop
system.

For the apple species, in the flowering period of 2016 compared to 2009, an advance of 6
days was observed for the variety 'Golden Delicious' and an advance of up to 10 days for 'Auriu
de Bistrita'. No significant temperature differences were recorded in the October-March pre-
flowering period (4,5 vs. 4,4 °C, p > 0,05) and the flowering period (14,4 vs. 13,4 °C, p > 0,05),
but significant differences are observed between the 2 years in the January-March period (1,6 vs.
4,4 °C, p < 0,01). Regarding precipitation, significant differences are observed between the 2
years, regardless of the period (p < 0,01).

When comparing apples produced in the two years, significant differences are recorded
for the varieties 'Florina’, 'Liberty’, and 'Golden Delicious' (p = 0,056, p = 0,004, and p = 0,032,
respectively), but there are no significant differences for the varieties 'Auriu de Bistrita' and
"Prima’ (p = 0,269 and p = 0,303, respectively).

In the plum crop, in 2016 compared to 2009, the flowering period registers a difference
of 8 days for the "“Centenar™ and '“Anna Spath’ varieties and 9 days for the '“Minerva” and
“Stanley’* varieties. Regarding the temperature, no significant differences were recorded

between the 2 years, regardless of the vegetation periods or plum varieties (p > 0,05). Regarding



precipitation, significant differences are observed between the two years, regardless of the
vegetation period or the fruit variety (p < 0,01).

Comparing plum production for the two years, no significant differences were observed
for any variety (p = 0,549 in "“Minerva™, p = 0,252 in "“Centenar”, p = 0,1816 in "“Stanley”’, and
p = 0,227 in “Anna Spath™).

Regarding the almond crop, the flowering period in 2016 compared to 2009 shows a
difference of 2 days for the 'Cristi' variety and up to 10 days for the April variety. There are no
significant differences in temperature in the pre-flowering period (6,2 vs. 6,3 °C, p > 0,05), but
there are significant differences between the two years in the flowering period (5,4 vs. 6,9 °C, p
< 0,01). Regarding precipitation, significant differences are observed between the 2 years,
regardless of the period or the almond variety (p < 0,01).

Comparing the production of almonds in the 2 years, significant differences appear for all
varieties, except 'Vio' and 'Adeluta’ (p < 0,001 in 'Sandi', April’, 'Adria’, 'Alexandru’ and
'Nicoleta', p = 0,029 in 'Cristi’, p = 0,183 in 'Vio' and p = 0,351 in 'Adeluta’).

Compared to 2009, the flowering period in 2016 occurred earlier, with a different number
of days from one species to another and from one variety to another.

Climate change has a notable influence on trees' annual biological cycle. Thus, their
vegetative dormancy period is shortened, vegetation starts earlier in the spring, and the flowering
period is advanced by up to 10 days compared to normal cultivated varieties. All these factors
have direct repercussions on the quality and quantity of production.

Lack of rainfall during the growing season, lower water levels at roots, increased
temperatures, and total evapotranspiration leading to severe droughts are all examples of climate
change.

The studies were carried out in 2023 in an intensive cultivation system within a plum
orchard (Prunus domestica L.) established in the spring of 2013. The orchard covers an area of 1
ha and is located in Berechiu, Bihor county, Romania.

On April 15, 2023, the experimental variants (variants 3 and 4) were installed by adding
the soil conditioner. These were followed by sheep wool mulching (variants 2 and 4), with
variant one as a control. Experience is linear with five trees/plum variety x 3 repetitions. The

conditioner was applied by deep loosening the soil to a depth of 25 cm using a modified scarifier



equipped with a hopper to deliver 100 g of conditioner granules/tree. Next, 20 cm thick, 80 cm
wide sheep wool mulches were placed on each side of the row.

The fruit harvest of the “'Stanley’* variety took place on August 26, 2023. According to
data analysis, all experimental methods had positive significant results (p < 0,05) with influence
on fruit production. In addition, the technique used significantly impacted production; thus,
mulching with sheep's wool and soil conditioner produced the best results (V4). Regarding yield
quality, mulching the "“Stanley’" variety with the sheep's wool version + soil conditioner (V4)
improved yield of quality | more than the control version by 4.42%. The highest increase in
production over the control was recorded in V4 (37.35%), followed by V2 (27.49%) and V3
(12.87%)

Plant defense mechanisms, such as the concentration of polyphenols, can be increased by
hydrostatic stress. Compared to V2 and V3 samples in our study, the control variant (V1) had the
highest content of total phenols and flavonoids. A plausible explanation could be that applying
soil conditioner and sheep wool improved water retention, preventing the plant from using
polyphenolic compounds as a defense mechanism. However, it is interesting to note that adding
soil conditioner (variant VV4) along with sheep wool increased fruit quality as measured by plum
physicochemical quality indicators, polyphenol content, and antioxidant capacity.

SPAD index values demonstrate notable variations among all experimental variants, with
exceptionally high values in V4 (63,66 + 0,45), indicating an excellent supply of mineral
substances for plants. This promotes good photosynthesis and produces larger fruits with visible
changes in weight and size.

Even though V4, the combination of sheep wool mulch and the soil conditioner, gives
higher values in terms of fruit production, weight, and size, the values obtained with the V2
sheep mulch variant show that it is a viable solution to use in the orchards. This is because the
material is free due to the fact that it doesn’t meet the commercial quality requirements for this

product, and this variant of V2 mulch requires less capital.



