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REZUMAT

Prin lucrarea de fatd intitulata "Variatia unor indici de calitate ornamentala si principii
active la Tagetes spp. in relatie cu substratul de crestere" am dorit sd Tmi aduc aportul la
cercetarile efectuate cu privire la influenta substratului de crestere asupra plantelor ornamentale
cultivate la ghiveci in spatiu protejat si generarea unor modele de descriere a raspunsului
plantelor in timp la mediul de cultura.

in prezentul studiu am testat compostul rezultat din reciclarea unor deseuri organice
fermentabile, alaturi de alte componente, ca substraturi pentru cresterea plantelor si am descris
prin metode matematice si statistice variatia unor parametri vegetativi (indici fiziologici), indici
de calitate florala (ornamentali) si cateva principii active la materialul biologic analizat.
Cercetarile au fost realizate in perioada 2022-2024, intr-un spatiu protejat acoperit cu folie de
PE si amplasat pe raza municipiului Salonta, judetul Bihor. Analizele de laborator s-au efectuat
in cadrul platformei de cercetare a Univeritdtii de Stiintele Vietii "Regele Mihai I" din Timisoara.

Scopul tezei a fost de a evalua infuenta anumitor tipuri de substrat asupra cresterii si
dezvoltarii plantelor la doua specii de Tagetes, pe baza unor indici si parametri vegetativi si
ornamentali.

Pornind de la scopul tezei, pe perioada derularii programului de cercetare, s-au diferentiat
o serie de obiective cum ar fi:

- Masurarea unor indici fiziologici si parametri biometrici si determinarea variatiei
acestora in raport cu substratul de crestere;

- Masurarea unor indici de calitate ornamentald si determinarea variatiei acestora in
raport cu substratul de crestere;

- Determinarea unor principii active si a variatiei acestora in raport cu substratul de
crestere;

- Generarea unor modele matematice si statistice de estimare a indicilor si parametrilor
studiati in raport cu substratul nutritiv;
prin procese de fermentare a deseurilor organice biodegradabile in scopul cultivarii
plantelor ornamentale, in contextul economiei circulare.

Teza de doctorat este structuratd in patru parti si contine opt capitole.

Partea I — Stadiul actual al cunoasterii cuprinde Introducere si Continutul tezei de
doctorat, cu Capitolul I — Stadiul actual al cercetarilor.

Partea a II-a — Rezultatul cercetarilor proprii contine 7 capitole, dupa cum urmeaza:

- Capitolul IT — Scopul, obiectivele, materialul si metodele de cercetare;

- Capitolul III — Rezultate cu privire la analiza substratului de cultur;

- Capitolul IV — Variatia unor indici fiziologici la speciile de Tagefes in relatie cu
substratul de crestere;

- Capitolul V — Variatia unor parametri ai frunzelor de Tagetes in raport cu substratul de
crestere;

- Capitolul VI - Variatia unor indici de calitate ornamentala la speciile de 7agetes in
relatie cu substratul de crestere;

- Capitolul VII — Variatia culorii inflorescentelor la speciile de Tagetes in raport cu
substratul de crestere;

- Capitolul VIII — Variatia unor principii active din inflorescentele de 7agetes in relatie
cu substratul de crestere.

Partea a IlI-a contine Concluzii generale si recomandari, iar in Partea a IV-a sunt
prezentate Elemente de originalitate.

Bibliografia cuprinde un numar de 138 lucrari de specialitate, publicatii atat din tara cat
si din strainatate, precum si documente legislative nationale si europene.

Xl



10SUD — USV Timisoara Urghe Cristina-Georgiana

Teza de doctorat se extinde pe 148 pagini in care sunt incluse 69 tabele si 80 imagini
(grafice, figuri si fotografii color).

CAPITOLUL I - STADIUL ACTUAL AL CERCETARILOR

Acest capitol prezintd informatii regdsite in literatura de specialitate cu privire la
importanta valorificarii deseurilor biodegradabile in contextul economiei circulare, la importanta
cultivarii speciilor de Tagetes in diferite scopuri, la cultivarea plantelor pe diferite substraturi de
crestere, respectiv la principiile active regasite in speciile de Tagetes.

Economia circulara ca parte a dezvoltarii durabile, se bazeaza pe o abordare sustenabila,
circulard si care prezintd beneficii pentru capitalul economic, social si de mediu. O laturd a
economiei circulare se refera la gestionarea deseurilor. Este tot mai mult promovata necesitatea
colectarii selective a deseurilor, care, desi este reglementata prin legi si normative de aplicare,
realizarea acestui obiectiv se face cu pasi variabili, de la o tara la alta, de la 0 comunitate umana
la alta. De-a lungul timpului s-au dezvoltat metode si tehnici variate de a determina cetatenii sa
realizeze colectarea selectiva, prin utilizarea containerelor de culori diferite, amplasarea acestora
in diferte moduri, realizarea de mesaje vizuale si campanii de informare, acordarea anumitor
bonusuri, corectii sau chiar penalitati.

in cadrul fluxurilor reziduale, deseurile organice solide, de origine municipala, reprezinta
un subiect intens studiat, ca urmare a specificului acestora — cantitati mari, flux continuu in timp,
caracteristici fizice, biochimice variate (variabilitate ridicata sub aspectul categoriei, cantitatii si
compozitiei), ceea ce implica operatiuni ample de colectare, manipulare, depozitare temporara —
selectare, prelucrare. In prezent, cantititi considerabile de deseuri provenind din gospodarii,
activitati comerciale si industriale ajung zilnic la groapa de gunoi, deseuri care prezinta un impact
negativ asupra mediului inconjurator. Colectarea selectiva a deseurilor este obligatorie potrivit
legislatiei in vigoare si contribuie la conservarea resurselor naturale neregenerabile, reducerea
consumului de materii prime, reducerea impactului asupra mediului, climei, etc.

Deseurile biodegradabile sau organice sunt materii care se descompun usor, intr-un timp
relativ scurt, in prezenta factorilor biotici (de ex. microorganisme) sau abiotici (de ex.
temperatura, lumina, oxigenul). in situatia colectirii adecvate a deseurilor biodegradabile,
acestea pot fi reciclate prin procesul de compostare, fiind transformate in compost, ce se
utilizeaza in agriculturd, horticultura sau floriculturd ca Ingrasamant sau agent de ameliorare a
solului. Avand in vedere cantitatile mari de metan care se genereaza in procesul de compostare
a biodeseurilor urbane, este important ca acest proces sa se realizeze in spatii special amenajare
in acest sens, respectiv statii de compostare sau biocompostainere. Desi se descompun usor, este
important ca deseurile biodegradabile sa fie colectare selectiv pentru a nu afecta mediul
inconjurator prin emisiile de gaze sau dezvoltarea in unei flore microbiene cu potential de
crestere a riscului pentru transmiterea anumitor boli la plante, animale sau oameni. Colectarea,
reciclarea si tratarea corespunzatoare a deseurilor organice genereaza o resursa valoroasa pentru
mediu si cultivarea plantelor.

Composturile obtinute din deseuri biodegradabile au fost intens studiate ca substrat sau
componentd In amstestecuri de substrat pentru cultivarea diferitelor plante. S-au abordat diverse
procedee de realizare a acestora prin adaugarea de diferite ingrediente in procesul de productie,
precum si Tmbunatatirea acestora, prin amendarea sau adaugarea de minerale pentru cresterea
proprietatii biologice si chimice.

Tagetes spp. se numara printre speciile de plante la care s-au studiat ca substraturi de
crestere si diferite tipuri de compost din rumegus, din frunze fermentate, vermicomposturi din
turba si gunoi de grajd, cu sau fara adaosuri de rumegus, nisip sau reziduuri de apa uzata, singure
sau in amestec cu diferite tipuri de sol sau alte componente cum ar fi coaja de orez, carbune,
nisip, rumegus, moloz de furtund, moloz de constructii, turba, perlit, scoartd, gunoi de cal, gunoi
de pasire, gunoi de grajd, nuca de cocos, chipsuri din lemn de pin, diferite amestecuri comerciale
de substrat, etc.
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Craitele (Tagetes) sunt plante erbacee, cultivate in multe tari din lume, avand o perioada
relativ lunga de inflorire si tehnologie usoara de cultivare. Cunoscute fiind inca din cele mai
vechi timpuri, craitele sunt apreciate pentru valoarea lor ornamentala, pentru proprietatile lor
medicinale si farmacologice, ca ingredient in hrana umana, ca sursd de colorant natural in
industria textila si a pielariei, in cresterea animalelor, n agricultura si pentru protectia mediului.
Pe langa aspectul atractiv pe care il asigura preparatelor gastronomice, valoarea nutraceutica a
florilor comestibile de Tagetes reprezinta o sursd de compusi fenolici, carotenoizi si minerale
pentru alimentatia umana.

Din punct de vedere medicinal si farmacologic, de-a lungul timpului, plantelor de Tagetes
li s-au atribuit proprietati hepatoprotectoare, antioxidante, antiinflamatoare, antidiabetice,
antihiperglicemiante, hipolipidemice, anticancer si antitumorale, antifungice, antimicrobiene,
etc., acestea datorandu-se fitoconstituentilor activi pe care le contin. Datorita continutului ridicat
de luteina din petalele de Tagetes, acestea pot contribui la reducerea riscului de dezvoltare a
degenerarii maculare, a cataractei, precum si a aterosclerozei. Petalele de Tagetes contin proteine,
grasimi, polizaharide, minerale si vitamine. In ele s-au identificat cantitati semnificative de K, N
si Zn, dar si P, Ca, Mg, Fe si Mn. Analiza profilelor compusilor bioactivi ai diferitelor parti ale
speciilor de Tagetes, a evidentiat prezenta polifenolilor, flavonoidelor, carotenoizilor, luteinei,
alcaloizilor, saponinelor, steroizilor, carbohidratilor, terpenilor, taninurilor, prolinelor, etc.

CAPITOLUL II - SCOPUL, OBIECTIVELE, MATERIALUL SI METODELE DE
CERCETARE

Acest capitol reda pe langa scopul si obiectivele mentionate la inceputul acestui rezumat,
atat informatiile referitoare la materialul utilizat in cadrul studiului, cét si metodele de cercetare
abordate in vederea realizarii masuratorilor, determinarilor si analizelor statistice a parametrilor
urmariti.

In cadrul experimentului s-au utilizat doua specii de Tagetes, respectiv T erecta F1
Discovery Orange (Benary, Germania) si 7. patula Durango® Tangerine (Pan American Seed,
S.U.A.), pentru care s-au achizitionat seminte profesionale care au fost semanate in tavi alveolare
intr-un subtract horticol comercial. La faza de 2-4 frunze adevarate, rasadurile s-au transplantat
in ghivece cu capacitate mare, care erau umplute cu substraturile experimentale. S-au realizat
patru variante de substraturi de cultura cu concentratii diferite de compost provenit dintr-o sursa
locald, in amestec cu turba acida si vermiculit. Ca variantd martor s-a utilizat pamantul de gradina
provenit din gradina unei gospodarii, care nu a fost fertilizat si pe care nu au fost aplicate
pesticide in ultimii ani.

Masurdtorile parametrilor fiziologici si ornamentali la speciile studiate s-au facut on site,
dupa un calendar prestabilit la inceputul programului de cercetare. Astfel, s-au masurat ca indici
fiziologici la diferite momente, indltimea si diametrul plantei, numarul de lastari si diametrul
coletului. Indicii de calitate ornamentald urmariti au fost data infloririi, diametrul primei
inflorescente, numarul de inlorescente per plantd la momentul realizarii fiecarei masuratori,
diametrul mediu al inflorescentelor. S-au urmarit de asemenea parametri ai frunzei (aria,
perimetrul, greutatea frunzei, greutatea foliolelor), precum si parametri de culoare ai
inflorescentelor, utilizdnd diferite sisteme internationale de identificare a culorii.

Analizele de laborator atat ale probelor de substrat cét si din petale s-au realizat in cadrul
platformei de cercetare a Universitatii de Stiintele Vietii "Regele Mihai I" din Timisoara. Astfel,
pentru variantele de substrat s-au efectuat analize pentru determinarea reactiei solului si a
continutului de N, P si K, utilizdndu-se metode specifice de laborator. Restul elementelor chimice
din substrat s-au determinat cu ajutorul unei tehnologii non-invazive, bazata pe fluorescenta cu
raze X. Din probele de petale usate s-au realizat analize de laborator pentru determinarea
continutului in elemente chimice si principii active (polifenoli si flavonoide).

Toate datele colectate pe parcursul realizarii masurarilor, respectiv a efecturii analizelor
de laborator, au fost inregistrate in tabele Excel, care mai apoi au fost analizate pentru siguranta
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statistica, prezenta variantei, variatia in timp a parametrilor si indicilor studiati, distributia
variantelor in relatie cu indicii Inregistrati, in conditiile de studiu.

CAPITOLUL III - REZULTATE CU PRIVIRE LA ANALIZA SUBSTRATULUI DE
CULTURA

in acest capitol sunt prezentate rezultatele obtinute in anii de studiu 2022-2023, ca urmare
a analizelor de laborator efectuate la substraturile de cultura experimentate, urmarind valoarea
pH-ului, continutul de azot, fosfor si potasiu, precum si prezenta altor elemente chimice.
Substraturile au Inregistrat valori ale pH-ului cuprinse intre 5,39 si 8,09, iar varianta de substrat
obtinuta din amestec compost 30% + turba 60% + vermiculit 10% a fost singura varianta care s-
a incadrat in limitele recomandate pentru cultura de Tugetes, in cei doi ani studiati. In general,
rezultatele obtinute au indicat o stare de aprovizionare foarte ridicata in azot, fosfor si potasiu.
in ceea ce priveste continutul de alte elemente chimice, in variantele analizate s-au identificat
cantitati mari de fier, calciu, tiuram, zinc, mangan, crom si alte metale grele.

CAPITOLUL IV - VARIATIA UNOR INDICI FIZIOLOGICI LA SPECIILE DE
TAGETES IN RELATIE CU SUBSTRATUL DE CRESTERE

Acest capitol prezintd rezultatele proprii ale cercetdrilor realizate in vederea evaluarii
gradului de influentd a substratului de crestere asupra unor parametri vegetativi la plantele de
Tagetes, urmarindu-se astfel inaltimea plantei, diametrul plantei, numarul de lastari, diametrul
coletului precum si variatia raportului dintre indltimea si diametrul plantei in relatie cu variantele
de substrat.

in cadrul experimentului derulat la ghivece, in spatiu protejat, s-au realizat 5 variante de
substrat, In care au fost cultivate cele doud specii de 7agetes. Influenta substratului de crestere
asupra indicilor fiziologici analizati s-a remarcat in unele situatii similar, iar in altele diferit in
functie de varianta si specie.

in cazul inaltimii plantelor, la ambele specii studiate, varianta de substrat continnd
compost in proportie de 100% a dezvoltat plante cu indltimile cele mai mici, pe cand variantele
cu continut mai ridicat de turba (70 %) in amestec au prezentat cele mai mari Inaltimi.

Diametrul plantelor a prezentat cele mai mici valori in cazul variantei de control (0%
compost) la ambele specii, pe cand cele mai mari dimensiuni au fost repartizate diferit, respectiv
in cazul T. erecta s-a inregistrat pentru substratul contindnd 40% compost, iar la 7. patula pentru
substratul cu un continut de 30% compost.

In ceea ce priveste numarul mediu de lastari, clasamentele obtinute au fost similare in
cazul ambelor specii. Astfel, cei mai putini lastari au fost dezvoltati de plantele cultivate pe
substratul de control (0% compost), pe cand cel mai mare numar de lastari s-a observat in cazul
plantelor cultivate pe amestec cu un continut de 40% compost.

Cele mai mici valori masurate pentru diametrul tulpinii au fost inregistrate in cazul
ambelor specii cultivate pe pamant de gradina (0% compost), iar plantele cu diametrele cele mai
mari masurate la nivelul coletului au fost cele cultivate pe amestecul contindnd compost 40% in
cazul T. erecta, respectiv 30% compost la T° patula.

Rapoartele dintre inaltimea si diametrul plantelor au prezentat aceeasi repartizare la
ambele specii, in functie substrat. Astfel, cel mai mic raport s-a inregistrat in cazul variantei cu
compost 100%, pe cand cel mai mare raport s-a observat la plantele cultivate pe varianta de
control (0% compost).
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CAPITOLUL V — VARIATIA UNOR PARAMETRI Al FRUNZELOR DE TAGETES iN
RELATIE CU SUBSTRATUL DE CRESTERE

Aceste cercetari au avut scopul de a evalua relatia de scalare dintre greutatea proaspata a
frunzei si a foliolelor fatd de suprafata acesteia in raport cu substratul de crestere. Rezultatele
obtinute s-au situat diferit In functie de specie si an de studiu.

Raportul dintre greutatea totald a frunzei si greutatea foliolelor in functie de varianta de
substrat la 7. erecta a prezentat cele mai mari valori in cazul variantelor cu compost 30% pentru
anul 2023, respectiv 100 % pentru anul 2024. Cele mai mici valori s-au inregistrat la plantele
cultivate pe substraturile cu un continut de compost 100% si 20% pentru anul 2023, pe cand in
anul urmator valori minime ale raporturilor s-au observat in cazul variantelor cu continuturi de
0%, respectiv 100% compost. La varietatea de 7. patula studiata insa, cele mai mari valori s-au
inregistrat la variantele de amestec cu continut de compost de 30%, respectiv 40% pentru anul
2023 si 40% pentru anul 2024. Valorile cele mai mici s-au observat la frunzele plantelor cultivate
pe varianta de control (0% compost) in primul an, iar in al doilea an, s-au obtinut valori egale
atat in cazul 0% compost cat si la 100% compost.

Raportul dintre greutatea totald a frunzei proaspete si suprafata, in relatie cu substratul de
crestere, a prezentat de asemenea valori diferite in functie de specie si an de experiment. In cazul
T erecta, cele mai mari valori s-au Inregistrat la plantele crescute pe substratul cu continut de
30% compost 1n primul an, pe cand in al doilea an urmarit, valorile maxime s-au obtinut la
varianta cu 100% compost. La aceastd specie, cele mai mici rapoarte s-au evidentiat in cazul
substratului cu compost 100% pentru anul 2023, respectiv compost 0% in anul urmator. La 7.
patula, in primul an s-au obtinut cele mai mari valori la frunzele provenite de la plantele cultivate
pe compost 100%, pe cand in anul urmator, acest clasament s-a repartizat variantei cu 40%
compost. in ceea ce priveste valoarea cea mai micd obtinutd, pentru primul an s-a inregistrat la
varianta cu 40% compost, pe cand in cel de-al doilea an la varianta cu 30% compost.

Raportul dintre greutatea foliolelor si suprafata frunzei in relatie cu substratul de crestere
la T erecta a prezentat cele mai mari valori in cazul variantei continand 30% compost in anul
2023 si 40% compost in cel de-al doilea an. Valorile cele mai mici s-au obtinut la plantele
cultivate pe compost 100% in primul an, respectiv pe varianta de control (0% compost) in anul
urmator. La varietatea de 7. patula studiata, in cei doi ani urmadriti, cel mai mare raport pentru
acest parametru s-a obtinut in cazul plantelor cultivate pe varianta de control (0% compost), pe
cand valorile minime s-au situat diferit in cei doi ani in functie de varianta, respectiv la amestecul
cu 40% compost pentru 2023, si 30% compost pentru 2024.

CAPITOLUL VI — VARIATIA UNOR INDICI DE CALITATE ORNAMENTALA LA
SPECIILE DE TAGETES iN RELATIE CU SUBSTRATUL DE CRESTERE

Scopul acestor cercetari a fost acela de a evalua gradul de influentd al substratului de
crestere asupra anumitor indici de calitate ornamentala la plantele de Tagetes. Parametri studiati
au fost urmariti in functie caracterul fiecdruia, notandu-se o singurd datd sau prin masuratori
periodice, pe intreg ciclul de vegetatie, pe o perioada de 2 ani, respectiv 2022-2023.

In ceea ce priveste inceputul infloririi, rezultatele obtinute au indicat faptul ca plantele
din ambele specii cultivate pe varianta de compost 100% au fost cele mai precoce, cu cel mai
mic timp de inflorire in cei doi ani studiati. Primele inflorescente ale plantelor cultivate pe
amestecuri contindnd turba si compost au prezentat cele mai mari diametre, pe cand cele mai
mici valori s-au obtinut in cazul variantei de control (0% compost) la ambele specii studiate.

La ambele specii urmarite, cele mai multe inflorescente le-au prezentat plantele cultivate
pe varianta de amestec cu 40% compost, pe cand florile cultivate pe pamantul de gradina (0%
compost) au produs cele mai putine inflorescente. Cele mai mari diametre s-au masurat la
inflorescentele plantelor cultivate pe varianta continand 30% compost, in cazul ambelor specii,
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iar cele mai mici inflorescente s-au observat la 7. erecta pe varianta de 100% compost, respectiv
la T" patula pe varianta de control (0% compost).

CAPITOLUL VII — VARIATIA CULORII INFLORESCENTELOR LA SPECIILE DE
TAGETES IN RELATIE CU SUBSTRATUL DE CRESTERE

Analiza culorii inflorescentelor la plante a fost abordata in diferite studii si prezintd interes
din perspective ecologice, sociale si economice. in cadrul studiului realizat de mine, parametri
de culoare ai inflorescentelor au fost urmariti pe o perioada de 2 ani, respectiv in 2022-2023,
prin realizarea unor imagini digitale cu ajutorul unei camere mobile cu o rezolutie de 12 MP, iar
ulterior utilizand aplicatia Color Grab, s-a determinat in sistem RGB culoarea dominanta a fiecari
inflorescente.

Substratul de crestere considerat in cele cinci variante experimentale, a influentat
diferential cresterea plantelor si a generat variatii in culoarea florilor, cuantificate pe baza
parametrilor de culoare si luminozitate. Prin conversia valorilor in sistem RGB au rezultat valori
in alte sisteme de reprezentare a culorilor: HSB, HSL, CMYK, CIE L*a*b.

La T erecta, variatia de culoare a parametrilor RGB a fost prezentd atit in cazul
variantelor experimentale, cat si In raport cu cei doi ani studiati, cu exceptia parametrului G
(verde) la care coeficientul de variatie a inregistrat valoarea 0,00.

La T patula, variatia de culoare a fost constatata atat in relatie cu variantele de substrat,
cat si in raport cu momentul realizarii determinarii, respectiv anul de experiment. Variabilitate
scazuta a prezentat parametrul de culoare R (rosu), iar variabilitate ridicata s-a observat in cazul
parametrului B (albastru), atdt in raport cu variantele experimentale, cat si cu momentul
determinarii si anul de experiment.

CAPITOLUL VIII - VARIATIA UNOR PRINCIPII ACTIVE DIN
INFLORESCENTELE DE TAGETES iN RELATIE CU SUBSTRATUL DE CRESTERE

Scopul realizarii acestor cercertdri a fost acela de a evalua gradul de influentd a
substratului de crestere asupra anumitor principii active studiate la inflorescentele de Tagetes.
Astfel, s-au determinat continutul de flavonoide, polifenoli totali si elemente chimice din probele
de petale uscate. Rezultatele obtinute au prezentat valori diferite in functie de specie, varianta,
an de experiment, iar in cazul 7. patula si momentul determinarii.

In raport cu varianta de substrat studiata, cel mai mare continut de flavonoide din petalele
de T erecta s-a determinat in varianta de control (0% compost) in cei doi ani, pe cand cele mai
mici cantitati s-au determinat 1n varianta cu compost 100% in primul an, respectiv in amestecul
cu continut de 40% compost in cel de-al doilea an. La T. patula, rezultatele au indicat cele mai
mari cantitati de flavonoide in varianta de amestec cu continut de 30% compost, in ambii ani, iar
cele mai mici cantitati s-au regasit in varianta de control (0% compost) in primul an, respectiv in
amestecul cu continut de 20% compost in cel de-al doilea an.

Continuturile de polifenoli totali au prezentat cele mai mari valori in cazul 7. erecta tot la
varianta de control (0% compost), in ambii ani, respectiv cele mai mici cantitdti s-au determinat
in substratul cu 40% compost in primul an si in varianta cu 100% compost 1n cel de-al doilea an.
La T patula, cele mai mari cantitati de polifenoli totali s-au regasit in varianta cu amestec 40%
in cei doi ani, iar cele mai mici valori au fost identificate in petalele plantelor cultivate pe
substratul de control (0% compost) in primul an, respectiv pe varianta de compost 100% 1n cel
de-al doilea an.

Petalele provenind de la cele doua specii de Tagetes studiate s-au dovedit a fi bogate in
substante minerale, in special calciu, magneziu, potasiu, zinc, fier, mangan, cupru, etc. in probele
de petale de T. erecta s-au determinat cantitati mai mari de Ca si Mg, comparativ cu varietatea
de T patula studiata, pe cand aceasta din urma s-a dovedit a fi mai bogata in K.
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CONCLUZII GENERALE SI RECOMANDARI

Factorii naturali care pot reprezenta un risc pe perioada de derulare a studiului de
cercetare Intr-un spatiu protejat sunt temperatura si eventualii agenti patogeni, care pot afecta
probele experimentale.

In ceea ce priveste amestecurile de substrat utilizate in cadrul cercetarilor, se observa din

rezultatele analizelor de laborator, valori diferite atat ale pH-ului, a gradului de aprovizionare In
azot, fosfor si potasiu, cat si in continutul de elemente minerale determinate in laborator.
Din variantele de substrat analizate in cei doi ani, pamantul de gradind (V1), compostul 100%
(V2) si amestecul V5 (40% compost + 50% turba + 10% vermiculit) au prezentat un pH neutru
cuprins intre 6,3 si 8,09. Varianta de amestec V3 (20% compost + 70% turba + 10% vermiculit)
a prezentat o reactie usor acida in primul an, si o reactie neutra in cel de-al doilea an. Varianta de
amestec V4 (30% compost + 60% turba + 10% vermiculit) a prezentat o reactie usor acida in
ambii ani. Valorile diferite ale reactiei solului se pot datora atat concentratiei de turba acida din
amestecuri, cat si a continutului de compost din acestea.

Variantele de substrat care contineau compost, au prezentat un grad de aprovizionare
foarte bun in azot, fosfor si potasiu, comparativ cu varianta de control (pdmantul de gradind) care
a Inregistrat un grad mijlociu de aprovizionare cu azot, slab in fosfor si foarte bun in potasiu.

In ceea ce priveste restul elementelor chimice determinate, in toate variantele studiate s-
au regdsit cantitdti insemnate de fier, titan si calciu. Varianta contindnd compost 100% s-a
dovedit a fi cea mai bogata in elemente chimice.

Tinand cont de faptul ca turba utilizatd este un produs comercial cu proprietdti controlate
in procesul de productie, totodatd vermiculitul care este un silicat mineral natural, steril, cu un
pH neutru, putem aprecia ca pentru variantele experimentale studiate care aveau In componenta
compostul organic, respectiv V2, V3, V4 si V5, mediul de crestere care a determinat aceste
diferente a fost reprezentat de compost.

Variatia 1naltimii plantei (IF1) in raport cu substratul de crestere la ambele specii de
Tagetes studiate si in conditiile experimentale, pe perioada urmarita, a demonstrat faptul ca cele
mai mari 1ndltimi ale plantelor au fost obtinute in cazul amestecului avand in compozitie
concentratii mai mari de turba, iar cele mai mici valori s-au regasit In cazul plantelor cultivate
pe compost.

In ceea ce priveste numarul de lastari (IF2) formati pe planti, pentru ambele specii
studiate, cele mai mici valori s-au evidentiat in cazul variantei de control (V1), iar cele mai mari
valori s-au evidentiat In cazul amestestecului V5 (40:50:10).

Cel mai mic diametru al plantei (IF3) in cazul ambelor specii studiate a fost masurat la
varianta de control, pe cand valorile obtinute pentru acest indice in cazul variantelor care contin
in compozitie compost au fost repartizate diferit in functie de specia si continutul de compost.
Astfel, dacd la T erecta rezultatele obtinute ar putea indica faptul cd prezenta turbei in
amestecurile de substrat ar influenta diametrul plantelor, in cazul 7. patula varianta de compost
100% s-a situat cu valori intermediare intre celelalte variante de amestec.

Plantele cultivate pe varianta de control, in cazul ambelor specii urmarite, au inregistrat
cele mai mici diametre ale coletului (IF4), iar cele mai bune valori au fost obtinute n cazul
variantelor de amestec de compost cu turba, acest lucru indicand faptul ca prezenta turbei In
amestecul de substrat ar putea influenta pozitiv acest parametru.

Rezultatele obtinute cu privire la raportul mediu dintre indltimea si diametrul plantelor
(IF1/1F3), indica faptul ca plantele cultivate pe substraturi care contin compost in diferite
proportii, dezvolta un aspect mai compact si echilibrat, in comparatie cu platele cultivate pe
varianta de pamant de gradina (control) care au prezentat un port mai alungit, in cazul ambelor
specii studiate.

Raportul dintre greutatea totald a frunzelor proaspete si greutatea foliolelor in relatie cu
substratul de crestere a inregistrat valori diferite In cei doi ani studiati in functie de specia
urmaritd. Dacé la T erecta in primul an se inregistra cel mai mic raport in cazul variantei cultivate
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pe compost, in anul al doilea pentru acelasi substrat s-au obtinut valori maxime. Rezultatele
obtinute Tnsa la varietatea de 7. patula studiata, au inregistrat clasamente similare pe perioada de
studiu, respectiv valori minime in cazul variantelor cultivate pe pamantul de gradina (control) si
valori maxime in cazul amestecului continand 40% compost.

Raportul dintre greutatea totald a frunzei si aria in relatie cu substratul de crestere a
integistrat de asemenea valori diferite 1n cei doi ani si in functie de specie. Valori minime la 70
erecta in anul 2023 au fost observate In cazul variantei de compost, care la fel ca si in situatia
paramentrului anterior, a inregistrat valori maxime in anul 2024. Aceeasi manisfestare o regasim
si in cazul T. patula, unde in primul an, cel mai mic raport a fost remarcat in cazul amestecului
cazul amestecului contindnd 40% compost, pe cind in anul al doilea, pentru acest tip de substrat
au fost obtinute valori maxime.

In ceea ce priveste raportul dintre greutatea foliolelor si aria in raport cu substratul de
crestere, la 70 erecta, in primul an se observa aceeasi distributie a valorilor ca si in cazul raportului
dintre greutatea totala a frunzelor si suprafata. Aceeasi manifestare se observa si in cazul valorilor
minime obtinute la plantele cultivate pe pamantul de gradina in cel de-al doilea an, ca si si In
cazul raportului dintre greutatea totala a frunzelor si suprafatd. La 7. patula, rapoartele obtinute
in cei doi ani urmariti au dat rezultate diferite in functie de tipul de substrat utilizat. Aceste
schimbari de situatie ar putea fi justificate de calitatea diferitd a compostului de la an la an,
respectiv de la lot la lot, precum si de conditiile de temperatura diferite in cei doi ani urmariti.

Plantele cultivate pe compost 100% ca substrat pentru ambele specii studiate s-au dovedit
a avea cea mai precoce inflorire comparativ cu celelalte variante de substrat experimentate. in
ceea ce priveste insa variantele cele mai tardive, rezultatele pentru perioada stuadiata au fost
diferite in functie de specie, respectiv amestecul continand 20% compost in cazul T erecta si
varianta de control (V1) in cazul T. patula.

Diametrul primei inflorescente a avut cele mai mici dimensiuni in cazul ambelor specii
cultivate pe pamant de gradina (control), iar cele mai bune rezultate s-au obtinut la amestecurile
continand turba. La plantele cultivate pe compost 100%, pentru ambele specii urmarite,
rezultatele pentru acest parametru au fost slabe, pozitionandu-se imediat dupa varianta de control
(cele mai mici diametre), rezultate care indica faptul ca dimensiunea inflorescentei ar putea fi
influentatd de prezenta turbei In amestecul de substrat, dar nu de compost.

Numarul de inflorescente per planta in momentul efectudrii masuratorilor ar putea fi de
asemenea influentat de prezenta turbei in amestec cu compostul. Valorile cele mai mici obtinute
in cazul ambelor specii s-au inregistrat la variantele de control urmate de compost 100%, iar cele
mai mari valori au fost date de plantele cultivate pe amestecurile continand compost, turba si
vermiculite in raport de 40:50:10.

Diametrul mediu al inflorescentelor per plantd in momentul realizarii masuratorilor a
inregistrat cele mai mici valori la variantele fard turba, respectiv la varianta de control in cazul
T. erecta si la varianta de compost 100% 1n cazul 7. patula. Aceste rezultate tind sa intareasca
concluzia cu privire la faptul ca prezenta turbei in amestecurile de substrat poate influenta pozitiv
calitatea ornamentala a plantelor de Tagetes.

Variantele de substrat utilizate in cadrul studiului au influentat diferit cresterea plantelor
si au generat variatii in culoarea inflorescentelor, cuantificate pe baza parametrilor de culoare si
luminozitate, in diferite sisteme de culoare (RGB, HSB, HDL, CMYK, CIE L*a*D). in cazul T
patula, la care s-au realizat mai multe masuratori pe perioada de vegetatie s-a observat faptul ca
culoarea florilor spre inceputul infloririi este mai inchisd si se deschide pe masura trecerii
timpului, ceea ce poate duce la concluzia ca la aceastd specie culoarea inflorescentei este
influentata de varsta plantei.

Calculul coeficientului de variatie a culorii in sistem RGB la cele doua specii studiate a
demonstrat variabilitate atdt in cazul variantelor experimentale, cat si in raport cu datele celor
doi ani. La T. erecta, parametrul de culoare G (verde) determinat la varianta de amestec V5
prezintd un coeficient de variatie egal cu 0,00 pentru cei doi ani studiati. in cazul T patula, s-a
inregistrat o variabilitate mai mare in raport cu variantele comparative in timp.
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Speciile analizate s-au dovedit a fi bogate in fitoconstituenti activi. in raport cu substratul
de crestere, pe periada studiata, s-au observat rezultate diferite in functie de specie. Astfel, daca
T erecta a prezentat cele mai mari catitati de flavonoide si polifenoli totali in petalele plantelor
cultivate pe varianta de control si cele mai mici pe variante de amestec de compost, turba si
vermiculit, 7 patula a nregistrat cele mai ridicate cantitati de flavonoide si polifenoli totali pe
variante de amestec de compost, turba si vermiculit, iar cele mai reduse cantitati s-au determinat
in cazul variantei de compost 100%.

Petalele celor doua specii de Tagetes studiate sunt bogate in calciu, potasiu si magneziu,
insa pe langd acestea s-au determinat cantitdti insemnate de fier, zinc, cupru, mangan, crom,
plumb, cadmiu, etc.

In cadrul studiului de cercetare au fost atinse att scopul cit si obiectivele propuse. Din
datele prezentate se poate concluziona faptul ca compostul provenit de la Eco Bihor ar putea fi
utilizat ca substrat de crestere pentru plante ornamentale, insa cele mai bune rezultate ar putea fi
obtinute in cazul realizérii unor amestecuri cu turba si vermiculit. Trebuie insd avuta in vedere
calitatea diferitd a compostului obtinut de la lot la lot, respectiv de la an la an. O varianta de
standardizare a calitatii compostului produs prin realizarea analizelor de laborator la fiecare lot
in parte si addugarea de minerale sau alte componente pentru a obtine valori uniforme ale
parametrilor de calitate, ar putea avea efecte pozitive din punct de vedere economic si ecologic.
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SUMMARY

Through the present work entitled "Variation of some ornamental quality indices and
active principles in Tagetes spp. in relation to the growth substrate" I wanted to contribute to the
research carried out regarding the influence of the growth substrate on ornamental plants grown
in pots, in protected space and generation of models to describe the response of plants over time
to the growing substrate.

In the present study, I tested the compost resulting from the recycling of some fermentable
organic waste, together with other components, as substrates for plant growth, and described
through mathematical and statistical methods the variation of some vegetative parameters
(physiological indices), floral quality indices (ornamental) and some active principles in the
analyzed biological material. The research was carried out in the period 2022-2024, in a protected
space covered with PE foil and located within the radius of Salonta municipality, Bihor County.
The laboratory analyzes were carried out within the research platform of the "King Mihai I"
University of Life Sciences in Timisoara.

The aim of the thesis was to evaluate the influence of certain types of substrates on plant
growth and development in two species of Tagetes, based on vegetative and ornamental indices
and parameters.

Starting from the aim of the thesis, during the course of the research program, a series of
objectives were differentiated such as:

- Measuring some physiological indices and biometric parameters and determining their
variation in relation to the growth substrate;

- Measuring ornamental quality indices and determining their variation in relation to the
growth substrate;

- Determination of some active principles and their variation in relation to the growth
substrate;

- Generation of mathematical and statistical models for estimating the indices and
parameters studied in relation to the nutrient substrate;

- Analyzing the possibility of valorizing a local product, such as the compost resulting
from fermentation processes of biodegradable organic waste for the purpose of
cultivating ornamental plants, in the context of the circular economy.

The doctoral thesis is structured in four parts and contains eight chapters.

Part I - The current state of knowledge includes the Introduction and the Content of the
doctoral thesis, with Chapter I - The current state of research.

Part II — The result of own research contains 7 chapters, as follows:

- Chapter II — Purpose, objectives, research material and methods;

- Chapter III — Results regarding the culture substrate analysis;

- Chapter IV — The variation of some physiological indices in Tagetes species in relation
to the growth substrate;

- Chapter V — Variation of some parameters of Tagetes leaves in relation to the growth
substrate;

- Chapter VI - The variation of some indices of ornamental quality in 7agetes species in
relation to the growth substrate;

- Chapter VII — The variation of the color of the inflorescences in Tagefes species in
relation to the growth substrate;

- Chapter VIII — The variation of some active principles from 7agetes inflorescences in
relation to the growth substrate.

Part IIT contains General Conclusions and recommendations, and Part IV presents
Elements of Originality.
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The bibliography includes a number of 138 specialized works, publications from both the
country and abroad, as well as national and European legislative documents.

The doctoral thesis extends to 148 pages that include 69 tables and 80 images (graphics,
figures and color photos).

CHAPTER I - THE CURRENT STATE OF RESEARCH

This chapter presents information found in the specialized literature on the importance of
recycling biodegradable waste in the context of the circular economy, on the importance of
cultivating Tagetes species for different purposes, on cultivating plants on different growth
substrates, respectively on the active principles found in Tagetes species.

The circular economy as part of sustainable development is based on a sustainable,
circular approach that presents benefits for economic, social and environmental capital. One side
of the circular economy refers to waste management. The need for selective waste collection is
increasingly promoted, which, although regulated by laws and implementing regulations,
achieving this objective is done with variable steps, from one country to another, from one human
community to another. Over time, various methods and techniques have been developed to
encourage citizens to carry out selective collection, by using containers of different colors,
placing them in different ways, creating visual messages and information campaigns, granting
certain bonuses, corrections or even penalties.

Within the residual flows, solid organic waste, of municipal origin, represents an intensely
studied subject, due to its specificity — large quantities, continuous flow over time, varied
physical and biochemical characteristics (high variability in terms of category, quantity and
composition), which involves extensive collection, handling, temporary storage — selection,
processing operations. Currently, considerable quantities of waste from households, commercial
and industrial activities reach the landfill daily, waste that has a negative impact on the
environment. Selective waste collection is mandatory according to the legislation in force and
contributes to the conservation of non-renewable natural resources, reducing the consumption of
raw materials, reducing the impact on the environment, climate, etc.

Biodegradable or organic waste is material that decomposes easily, in a relatively short
time, in the presence of biotic (e.g. microorganisms) or abiotic (e.g. temperature, light, oxygen)
factors. In the case of adequate collection of biodegradable waste, it can be recycled through the
composting process, being transformed into compost, which is used in agriculture, horticulture
or floriculture as a fertilizer or soil improver. Given the large quantities of methane generated in
the composting process of urban biowaste, it is important that this process be carried out in
specially designed spaces, namely composting stations or biocomposting. Although it
decomposes easily, it is important that biodegradable waste is collected selectively so as not to
affect the environment through gas emissions or the development of a microbial flora with the
potential to increase the risk of transmitting certain diseases to plants, animals or humans. The
collection, recycling and proper treatment of organic waste generates a valuable resource for the
environment and plant cultivation.

Composts obtained from biodegradable waste have been intensively studied as a substrate
or component in substrate mixtures for the cultivation of various plants. Various processes have
been approached to achieve them by adding different ingredients in the production process, as
well as improving them by amending or adding minerals to increase biological and chemical
properties.

Tagetes spp. Among the plant species studied as growth substrates are various types of
compost from sawdust, fermented leaves, vermicomposts from peat and manure, with or without
additions of sawdust, sand or wastewater residues, alone or mixed with various types of soil or
other components such as rice husk, charcoal, sand, sawdust, storm debris, construction debris,
peat, perlite, bark, horse manure, bird droppings, manure, coconut, pine wood chips, various
commercial substrate mixtures, etc.
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Marigolds (7agetes) are herbaceous plants, cultivated in many countries around the world,
with a relatively long flowering period and easy cultivation technology. Known since ancient
times, marigolds are appreciated for their ornamental value, medicinal and pharmacological
properties, as an ingredient in human food, as a source of natural dye in the textile and leather
industry, in animal husbandry, in agriculture and for environmental protection. In addition to the
attractive appearance they provide to gastronomic preparations, the nutraceutical value of edible
Tagetes flowers represents a source of phenolic compounds, carotenoids and minerals for human
nutrition.

From a medicinal and pharmacological point of view, over time, Tagetes plants have been
attributed hepatoprotective, antioxidant, anti-inflammatory, antidiabetic, antihyperglycemic,
hypolipidemic, anticancer and antitumor, antifungal, antimicrobial, etc. properties, these being
due to the active phytoconstituents they contain. Due to the high content of lutein in Tagetes
petals, they can contribute to reducing the risk of developing macular degeneration, cataracts, as
well as atherosclerosis. Tagetes petals contain proteins, fats, polysaccharides, minerals and
vitamins. Significant amounts of K, N and Zn have been identified in them, as well as P, Ca, Mg,
Fe and Mn. Analysis of the profiles of bioactive compounds of different parts of Tagetes species
has revealed the presence of polyphenols, flavonoids, carotenoids, lutein, alkaloids, saponins,
steroids, carbohydrates, terpenes, tannins, prolines, etc.

CHAPTER II - PURPOSE, OBJECTIVES, MATERIAL AND RESEARCH
METHODS

This chapter provides, in addition to the purpose and objectives mentioned at the
beginning of this summary, both information regarding the material used in the study and the
research methods approached in order to perform measurements, determinations and statistical
analyses of the parameters monitored.

Two species of Tagetes were used in the experiment, namely 7. erecta F1 Discovery
Orange (Benary, Germany) and 7. patula Durango® Tangerine (Pan American Seed, U.S.A.),
for which professional seeds were purchased and sown in alveolar trays in a commercial
horticultural substrate. At the 2-4 true leaf stage, the seedlings were transplanted into large
capacity pots, which were filled with the experimental substrates. Four variants of culture
substrates were made with different concentrations of compost from a local source, mixed with
acidic peat and vermiculite. As a control, garden soil from a household garden was used, which
was not fertilized and on which no pesticides had been applied in recent years.

Measurements of physiological and ornamental parameters in the studied species were
made on site, according to a calendar pre-established at the beginning of the research program.
Thus, the physiological indices measured at different times were plant height and diameter,
number of shoots and bundle diameter. The ornamental quality indices monitored were the
flowering date, diameter of the first inflorescence, number of inflorescences per plant at the time
of each measurement, and average inflorescence diameter. Leaf parameters (area, perimeter, leaf
weight, leaflet weight) were also monitored, as well as inflorescence color parameters, using
different international color identification systems.

Laboratory analyses of both substrate and petal samples were carried out within the
research platform of the "King Michael I" University of Life Sciences in Timisoara. Thus, for
the substrate variants, analyses were carried out to determine the soil reaction and the content of
N, P and K, using specific laboratory methods. The rest of the chemical elements in the substrate
were determined using a non-invasive technology based on X-ray fluorescence. Laboratory
analyses were carried out from the used petal samples to determine the content of chemical
elements and active principles (polyphenols and flavonoids). All data collected during the
measurements, respectively during the laboratory analyses, were recorded in Excel tables, which
were then analyzed for statistical reliability, the presence of variance, the variation over time of
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the studied parameters and indices, the distribution of variants in relation to the recorded indices,
under the study conditions.

CHAPTER III - RESULTS ON THE ANALYSIS OF THE CULTURE
SUBSTRATE

This chapter presents the results obtained in the 2022-2023 study years, as a result of
laboratory analyses carried out on the culture substrates tested, monitoring the pH value, the
content of nitrogen, phosphorus and potassium, as well as the presence of other chemical
elements. The substrates recorded pH values between 5.39 and 8.09, and the substrate variant
obtained from the 30% compost mixture + 60% peat + 10% vermiculite was the only variant that
fell within the recommended limits for the cultivation of Tagetes, in the two years studied. In
general, the results obtained indicated a very high supply state in nitrogen, phosphorus and
potassium. Regarding the content of other chemical elements, large quantities of iron, calcium,
thiuram, zinc, manganese, chromium and other heavy metals were identified in the analyzed
variants.

CHAPTER 1V — VARIATION OF SOME PHYSIOLOGICAL INDICES IN
TAGETES SPECIES IN RELATION TO THE GROWING SUBSTRATE

This chapter presents the results of the research conducted to evaluate the degree of
influence of the growing substrate on some vegetative parameters in Tagetes plants, thus
monitoring the plant height, plant diameter, number of shoots, bundle diameter as well as the
variation of the ratio between the height and diameter of the plant in relation to the substrate
variants.

In the experiment carried out in pots, in a protected space, 5 substrate variants were
created, in which the two species of Tagetes were cultivated. The influence of the growing
substrate on the analyzed physiological indices was noted in some situations to be similar, and
in others to be different depending on the variant and species.

In the case of plant height, in both studied species, the substrate variant containing 100%
compost developed plants with the lowest heights, while the variants with a higher peat content
(70%) in the mixture presented the highest heights.

The plant diameter presented the smallest values in the case of the control variant (0%
compost) in both species, while the largest dimensions were distributed differently, namely in
the case of T. erecta it was recorded for the substrate containing 40% compost, and in 7. patula
for the substrate with a content of 30% compost.

Regarding the average number of shoots, the rankings obtained were similar in the case
of both species. Thus, the fewest shoots were developed by the plants grown on the control
substrate (0% compost), while the largest number of shoots was observed in the case of plants
grown on the mixture with a content of 40% compost.

The lowest measured values for stem diameter were recorded for both species grown on
garden soil (0% compost), and the plants with the largest diameters measured at the parcel level
were those grown on the mixture containing 40% compost in the case of 7. erecta, respectively
30% compost in 7. patula.

The ratios between plant height and diameter showed the same distribution in both
species, depending on the substrate. Thus, the lowest ratio was recorded in the case of the 100%
compost variant, while the highest ratio was observed in plants grown on the control variant (0%
compost).

XXIV



10SUD — USV Timisoara Urghe Cristina-Georgiana

CHAPTER V — VARIATION OF SOME PARAMETERS OF TAGETTES
LEAVES IN RELATION TO THE GROWING SUBSTRATE

This research aimed to evaluate the scaling relationship between the fresh weight of the
leaf and leaflets relative to its surface area in relation to the growing substrate. The results
obtained were different depending on the species and year of study.

The ratio between the total weight of the leaf and the weight of the leaflets depending on
the substrate variant in 7. erecta presented the highest values in the case of the variants with 30%
compost for the year 2023, respectively 100% for the year 2024. The lowest values were recorded
in the plants grown on the substrates with a compost content of 100% and 20% for the year 2023,
while in the following year minimum values of the ratios were observed in the case of the variants
with 0% and 100% compost contents, respectively. However, in the T patula variety studied, the
highest values were recorded in the mixture variants with a compost content of 30%, respectively
40% for the year 2023 and 40% for the year 2024. The lowest values were observed in the leaves
of plants grown on the control variant (0% compost) in the first year, and in the second year,
equal values were obtained in both the case of 0% compost and 100% compost.

The ratio between the total weight of the fresh leaf and the surface area, in relation to the
growth substrate, also presented different values depending on the species and year of the
experiment. In the case of 7. erecta, the highest values were recorded in plants grown on the
substrate with a 30% compost content in the first year, while in the second year monitored, the
maximum values were obtained in the variant with 100% compost. For this species, the lowest
ratios were observed for the 100% compost substrate for the year 2023, respectively 0% compost
in the following year. For 7. patula, in the first year the highest values were obtained for leaves
from plants grown on 100% compost, while in the following year this ranking was assigned to
the 40% compost variant. Regarding the lowest value obtained, for the first year it was recorded
for the 40% compost variant, while in the second year for the 30% compost variant.

The ratio of leaflet weight to leaf area in relation to the growth substrate in 7. erecta
presented the highest values in the case of the variant containing 30% compost in 2023 and 40%
compost in the second year. The lowest values were obtained in plants grown on 100% compost
in the first year, respectively on the control variant (0% compost) in the following year. In the
studied 7' patula variety, in the two years monitored, the highest ratio for this parameter was
obtained in the case of plants grown on the control variant (0% compost), while the minimum
values were located differently in the two years depending on the variant, respectively in the
mixture with 40% compost for 2023, and 30% compost for 2024.

CHAPTER VI - VARIATION OF SOME ORNAMENTAL QUALITY INDICES
IN TAGETES SPECIES IN RELATION TO THE GROWING SUBSTRATE

The purpose of this research was to evaluate the degree of influence of the growing
substrate on certain ornamental quality indices in Tagetes plants. The studied parameters were
monitored depending on the character of each one, noting only once or through periodic
measurements, throughout the vegetation cycle, over a period of 2 years, respectively 2022-2023.

Regarding the beginning of flowering, the results obtained indicated that the plants of
both species grown on the 100% compost variant were the earliest, with the shortest flowering
time in the two years studied. The first inflorescences of the plants grown on mixtures containing
peat and compost presented the largest diameters, while the smallest values were obtained in the
case of the control variant (0% compost) in both species studied.

In both species studied, the most inflorescences were presented by the plants grown on
the 40% compost mixture variant, while the flowers grown on garden soil (0% compost)
produced the fewest inflorescences. The largest diameters were measured in the inflorescences
of the plants grown on the variant containing 30% compost, in the case of both species, and the
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smallest inflorescences were observed in 7. erecta on the 100% compost variant, respectively in
T. patula on the control variant (0% compost).

CHAPTER VII — VARIATION OF INFLORENCE COLOR IN TAGETH
SPECIES IN RELATION TO THE GROWING SUBSTRATE

The analysis of the color of inflorescences in plants has been addressed in various studies
and is of interest from ecological, social and economic perspectives. In the study conducted by
me, the color parameters of the inflorescences were monitored over a period of 2 years,
respectively in 2022-2023, by taking digital images using a mobile camera with a resolution of
12 MP, and subsequently using the Color Grab application, the dominant color of each
inflorescence was determined in the RGB system.

The growth substrate considered in the five experimental variants differentially
influenced plant growth and generated variations in flower color, quantified based on color and
brightness parameters. By converting the values in the RGB system, values in other color
representation systems resulted: HSB, HSL, CMYK, CIE L*a*b.

In T. erecta, the color variation of the RGB parameters was present both in the case of the
experimental variants and in relation to the two years studied, except for the parameter G (green)
for which the coefficient of variation recorded the value 0.00.

In 7. patula, the color variation was found both in relation to the substrate variants and in
relation to the time of determination, respectively the year of the experiment. Low variability
was shown by the color parameter R (red), and high variability was observed in the case of the
parameter B (blue), both in relation to the experimental variants and in relation to the time of
determination and the year of the experiment.

CHAPTER VIII - VARIATION OF SOME ACTIVE PRINCIPLES IN TAGETES
INFLORENCES IN RELATION TO THE GROWING SUBSTRATE

The purpose of these researches was to evaluate the degree of influence of the growing
substrate on certain active principles studied in Tagefes inflorescences. Thus, the content of
flavonoids, total polyphenols and chemical elements in the dried petal samples were determined.
The results obtained presented different values depending on the species, variant, year of the
experiment, and in the case of 7. patula, the time of determination.

In relation to the substrate variant studied, the highest flavonoid content in 7. erecta petals
was determined in the control variant (0% compost) in the two years, while the lowest amounts
were determined in the variant with 100% compost in the first year, respectively in the mixture
with 40% compost in the second year. In 7. patula, the results indicated the highest amounts of
flavonoids in the mixture variant with 30% compost content, in both years, and the lowest
amounts were found in the control variant (0% compost) in the first year, respectively in the
mixture with 20% compost content in the second year.

The contents of total polyphenols presented the highest values in the case of 7. erecta also
in the control variant (0% compost), in both years, respectively the lowest amounts were
determined in the substrate with 40% compost in the first year and in the variant with 100%
compost in the second year. In 7. patula, the highest amounts of total polyphenols were found in
the variant with 40% mixture in the two years, and the lowest values were identified in the petals
of plants grown on the control substrate (0% compost) in the first year, respectively on the 100%
compost variant in the second year.

The petals from the two studied Tagetes species were found to be rich in mineral
substances, especially calcium, magnesium, potassium, zinc, iron, manganese, copper, etc. In the
T. erecta petal samples, higher amounts of Ca and Mg were determined, compared to the 7.
patula variety studied, while the latter was found to be richer in K.
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GENERAL CONCLUSIONS AND RECOMMENDATIONS

The natural factors that may represent a risk during the research study in a protected space
are temperature and possible pathogens, which may affect the experimental samples.

Regarding the substrate mixtures used in the research, it is observed from the results of
laboratory analyses, different values of both pH, the degree of supply in nitrogen, phosphorus
and potassium, and the content of mineral elements determined in the laboratory.

Of the substrate variants analyzed in the two years, garden soil (V1), 100% compost (V2)
and the V5 mixture (40% compost + 50% peat + 10% vermiculite) presented a neutral pH ranging
between 6.3 and 8.09. The V3 mixture variant (20% compost + 70% peat + 10% vermiculite)
showed a slightly acidic reaction in the first year, and a neutral reaction in the second year. The
V4 mixture variant (30% compost + 60% peat + 10% vermiculite) showed a slightly acidic
reaction in both years. The different values of the soil reaction may be due to both the
concentration of acidic peat in the mixtures and the compost content in them.

The substrate variants that contained compost showed a very good degree of supply in
nitrogen, phosphorus and potassium, compared to the control variant (garden soil) which
recorded an average degree of supply in nitrogen, poor in phosphorus and very good in
potassium.

As for the rest of the determined chemical elements, significant amounts of iron, titanium
and calcium were found in all the studied variants. The variant containing 100% compost proved
to be the richest in chemical elements.

Taking into account the fact that the peat used is a commercial product with controlled
properties in the production process, at the same time vermiculite which is a natural, sterile
mineral silicate with a neutral pH, we can appreciate that for the experimental variants studied
that had organic compost in their composition, respectively V2, V3, V4 and V5, the growth
medium that determined these differences was represented by compost.

The variation of plant height (IF1) in relation to the growth substrate in both species of
Tagetes studied and under the experimental conditions, during the period monitored,
demonstrated that the highest plant heights were obtained in the case of the mixture containing
higher concentrations of peat, and the lowest values were found in the case of plants grown on
compost.

Regarding the number of shoots (IF2) formed per plant, for both species studied, the
lowest values were evident in the case of the control variant (V1), and the highest values were
evident in the case of the V5 mixture (40:50:10).

The smallest plant diameter (IF3) in the case of both species studied was measured in the
control variant, while the values obtained for this index in the case of the variants containing
compost were distributed differently depending on the species and compost content. Thus, if in
T. erecta the results obtained could indicate that the presence of peat in the substrate mixtures
would influence the diameter of the plants, in the case of T. patula the 100% compost variant
was located with intermediate values between the other mixture variants.

Plants grown on the control variant, in the case of both species studied, recorded the
smallest diameters of the bundle (IF4), and the best values were obtained in the case of the
variants of the compost mixture with peat, this indicating that the presence of peat in the substrate
mixture could positively influence this parameter.

The results obtained regarding the average ratio between the height and diameter of the
plants (IF1/IF3), indicate that the plants grown on substrates containing compost in different
proportions, develop a more compact and balanced appearance, compared to the flats grown on
the garden soil variant (control) which presented a more elongated habit, in the case of both
species studied.

The ratio between the total weight of fresh leaves and the weight of leaflets in relation to
the growth substrate recorded different values in the two years studied depending on the species
studied. If in 7. erecta in the first year the smallest ratio was recorded in the case of the variant

XXVII



10SUD — USV Timisoara Urghe Cristina-Georgiana

grown on compost, in the second year for the same substrate maximum values were obtained.
However, the results obtained for the 7. patula variety studied recorded similar rankings during
the study period, namely minimum values in the case of variants cultivated on garden soil
(control) and maximum values in the case of the mixture containing 40% compost.

The ratio between the total leaf weight and the area in relation to the growth substrate
also recorded different values in the two years and depending on the species. Minimum values
for T. erecta in 2023 were observed in the case of the compost variant, which, as in the case of
the previous parameter, recorded maximum values in 2024. The same manifestation is also found
in the case of T. patula, where in the first year, the lowest ratio was noted in the case of the
mixture containing 40% compost, while in the second year, maximum values were obtained for
this type of substrate.

Regarding the ratio between leaflet weight and area in relation to the growth substrate, in
T. erecta, in the first year the same distribution of values is observed as in the case of the ratio
between total leaf weight and surface area. The same phenomenon is observed in the case of the
minimum values obtained in plants grown on garden soil in the second year, as well as in the
case of the ratio between total leaf weight and surface area. In 7. patula, the ratios obtained in
the two years studied gave different results depending on the type of substrate used. These
changes in the situation could be justified by the different quality of the compost from year to
year, respectively from batch to batch, as well as by the different temperature conditions in the
two years studied.

Plants grown on 100% compost as substrate for both studied species proved to have the
earliest flowering compared to the other substrate variants tested. However, regarding the later
variants, the results for the studied period were different depending on the species, namely the
mixture containing 20% compost in the case of 7. erecta and the control variant (V1) in the case
of T. patula.

The diameter of the first inflorescence had the smallest dimensions in the case of both
species grown on garden soil (control), and the best results were obtained in the mixtures
containing peat. In plants grown on 100% compost, for both species monitored, the results for
this parameter were weak, ranking immediately after the control variant (smallest diameters),
results that indicate that the size of the inflorescence could be influenced by the presence of peat
in the substrate mixture, but not by compost.

The number of inflorescences per plant at the time of measurements could also be
influenced by the presence of peat mixed with the compost. The lowest values obtained for both
species were recorded in the control variants followed by 100% compost, and the highest values
were given by plants grown on mixtures containing compost, peat and vermiculite in a ratio of
40:50:10.

The average diameter of inflorescences per plant at the time of measurements recorded
the lowest values in the variants without peat, respectively in the control variant in the case of 7.
erecta and in the 100% compost variant in the case of 7. patula. These results tend to strengthen
the conclusion that the presence of peat in the substrate mixtures can positively influence the
ornamental quality of Tagetes plants.

The substrate variants used in the study influenced plant growth differently and generated
variations in the color of the inflorescences, quantified based on color and brightness parameters,
in different color systems (RGB, HSB, HDL, CMYK, CIE L*a*b). In the case of 7. patula, for
which several measurements were made during the vegetation period, it was observed that the
color of the flowers towards the beginning of flowering is darker and opens up as time passes,
which may lead to the conclusion that in this species the color of the inflorescence is influenced
by the age of the plant.

The calculation of the color variation coefficient in the RGB system in the two studied
species demonstrated variability both in the case of the experimental variants and in relation to
the data of the two years. In 7. erecta, the color parameter G (green) determined in the V5 mixture
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variant presents a variation coefficient equal to 0.00 for the two years studied. In the case of 7.
patula, a greater variability was recorded in relation to the comparative variants over time.

The species analyzed proved to be rich in active phytoconstituents. In relation to the
growth substrate, during the studied period, different results were observed depending on the
species. Thus, if 7. erecta presented the highest amounts of flavonoids and total polyphenols in
the petals of plants cultivated on the control variant and the lowest on variants of a mixture of
compost, peat and vermiculite, 7. patula recorded the highest amounts of flavonoids and total
polyphenols on variants of a mixture of compost, peat and vermiculite, and the lowest amounts
were determined in the case of the 100% compost variant.

The petals of the two Tagetes species studied are rich in calcium, potassium and
magnesium, but in addition to these, significant amounts of iron, zinc, copper, manganese,
chromium, lead, cadmium, etc. were determined.

Both the purpose and the proposed objectives were achieved in the research study. From
the presented data it can be concluded that the compost from Eco Bihor could be used as a
growing substrate for ornamental plants, but the best results could be obtained in the case of
making mixtures with peat and vermiculite. However, it should be taken into account the
different quality of the compost obtained from batch to batch, respectively from year to year. A
variant of standardizing the quality of the compost produced by performing laboratory analyses
on each batch and adding minerals or other components to obtain uniform values of the quality
parameters, could have positive effects from an economic and ecological point of view.
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