REZUMAT

Teza de doctorat este prezentatd pe 361 pagini, avand atasatd o bibliografie ce cuprinde
un numar de 186 titluri. Teza propriu-zisa este structuratd in noud capitole si are atasat la sfarsit
un numar de 5 plange.

Cuvinte cheie: tehnologie biologica, cimbru, cimbrisor, busuioc, salvie, condimente,
securitate, potential productiv, biochimic etc.

Tema aleasd pentru studiu este de mare interes daca avem in vedere faptul cd pana in
prezent, in tara noastra, sunt prea putine date cu privire la elaborarea unor tehnici de cultura
biologica la unele plante aromatice si condimentare, menite sd& dea mai multd certitudine
producatorilor Tn obtinerea unor productii sigure cu coeficient de risc cat mai mic.

Importanta cercetirii. Imbogitirea cunostintelor privind rolul unor caracteristici si
indicatori ai tehnicilor biologice de cultivare, in sporirea randamentelor si calitdtii productiei,
poate contribui la cresterea sanselor de extindere a zonelor de cultivare a plantelor aromatice si
condimentare si crearea unor tehnologii cu performante Imbunatatite.

Agricultura biologica a inflorit cu adevarat in decursul anilor 80 cand modelul nou de
productie si interesul consumatorilor pentru aceste produse a continuat sd creasca, atat in
majoritatea tarilor europene, cét si in alte tari, ca SUA, Canada, Australia si Japonia. Asistam
acum la o crestere importantd a numarului de producétori si la o demarare de initiative in
domeniul prelucrarii si comercializarii produselor ecologice. Acest context favorabil dezvoltarii
agriculturii biologice se datoreaza, in mare parte, grijii consumatorilor de a vedea expuse
produse sinitoase si de a respecta mai mult mediul. In paralel, serviciile administrative oficiale
recurg treptat la recunoasterea agriculturii biologice, introducand-o in temele de cercetare si
adoptand o legislatie adecvata acestui sector (de exemplu, in Austria, Franta, Danemarca). Pe de
alta parte sunt acordate subventii atat la nivel national, cat si la nivel regional, de catre unele

state membre din profitul obtinut din acest tip de agricultura.

In Romania, in ultimii cinci ani, suprafetele utilizate pentru agricultura biologici au
crescut de peste sase ori, de la 17.438 ha in anul 2000, la 110.400 ha in 2005, pentru 2007 fiind
estimatd o crestere a suprafetei pana la 170.000 ha. Activeaza in prezent un numar de 2.920 de
producatori 1n regim ecologic, adica aproape dublul operatorilor inregistrati in 2004, existand 12

organisme de certificare .

In capitolul I se face o incursiune in istoricul plantelor aromatice si condimentare, se
prezintd importanta cultivarii lor si importanta pe care o prezinta pentru terapeutica.

in capitolul II se prezinti sistematica, originea, raspandirea si intrebuintarea plantelor
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cuprinse in aceasta lucrare, care fac parte din familia Labiatae, sunt anuale (cimbrul, busuiocul)
sau perene (cimbrisorul, jalesul), iar organul comestibil este foarte divers: tulpina, frunze,
fructe sau seminte si se poate consuma proaspdt sau uscat $i macinat.

in capitolul III fac consideratii generale privind agricultura biologica: obiectul
agriculturii biologice, cadrul institutional si acte normative privind agricultura biologica, situatia
agriculturii biologice pe plan mondial, in Europa si in Romania, despre tendintele potentiale ale
agriculturii bio in Europa de Est. Tot in acest capitol este subliniatd conturarea gandirii biologice
in Romania de catre mari personalitati ai stiintei agronomice si biologice din tara noastra.

in capitolul IV al lucririi se prezintid pe larg atit cerintele cat si relatiile plantelor
condimentare §i aromatice cu factorii de mediu pentru a putea sa isi exprime potentialul biologic
al soiurilor in relatie directd cu mediul de viata si cu interventia omului in care este de mentionat
locul factorilor de vegetatie in relatia: planta cultivata - mediul de viata - tehnologia de
cultivare. Metodele de productie biologica utilizate in obtinerea produselor vegetale trebuie sa
indeplineasca anumite conditii si reguli incluse in reglementarea 2092/1991 a CEE: eliminarea,
oricarei tehnologii poluante, realizarea structurilor de productie si asolamentelor, in care rolul
principal il detin speciile si soiurile cu inaltd adaptabilitate, sustinerea continud si ameliorarea
fertilitatii naturale a solului, utilizarea economica a resurselor energetice conventionale si
inlocuirea acestora prin utilizarea rationala a produselor secundare refolosibile, aplicarea unor
tehnologii pentru cultura plantelor care sa satisfaca cerintele speciilor si soiurilor.

in capitolul V prezint scopul, obiectivele si metodele de cercetare. Principalele
elemente implicate in elaborarea tehnologiilor de culturd biologica la unele plante aromatice si
condimentare au fost si obiectivele temei de cercetare:

- Evaluarea cadrului natural in vederea determinarii gradului de favorabilitate pentru cultura
plantelor aromatice si condimentare in conditii de agricultura biologica;
- Varsta rasadului, epoca si densitatea de cultura, anul de cultura la plantele condimentare si

aromatice perene;

- Fertilizarile foliare cu substante permise in agricultura biologica;

- Aplicarea udarilor. Satisfacerea In optim a cerintelor de apad ale plantelor aromatice si
condimentare, In vederea obtinerii unei eficiente maxime;

- Combaterea biologica a daunatorilor la unele specii de plante din grupa aromatice si
condimentare prin luarea in considerare a urmatoarelor elemente: pretabilitatea plantelor de
cimbru, cimbrisor, busuioc si salvie la cultura in agriculturd biologica, in faza de rasad,
structura compozitiei calitative si cantitative din punct de vedere faunistic a culturilor
mentionate, semnalarea daundtorilor care produc pagube economice, studiul eficacitétii unor
tratamente de reducere a atacului ddunatorilor admise pentru cultura biologica a plantelor.

Un alt obiectiv urmarit a fost studiile fiziologice si biochimice la plante aromatice si
condimentare in sistem de cultura biologica.

Pentru realizarea obiectivelor propuse s-au luat in studiu patru specii de plante
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aromatice si condimentare: Satureja hortensis L. - soiul Daria, Thymus vulgaris L - populatia
locala ,,De Dolj”, Ocimum basilicum L .- soiurile Vert, de Buzau si Dark Opal, varietatea Nana,
varietatea Bulatum, Salvia officinalis L .- populatia locala De Rasmiresti.

Experientele s-au efectuat in poligonul experimental din SCDL Bacdu, amplasat in
interfluviul Bistrita — Siret: suprafatd de 7,28 ha; terenul este certificat biologic de Eco Inspect.
Terenul este sub cultura ecologica din anul 1992. Pe aceasta suprafata s-au respectat cu strictete
restrictiile impuse de Caietul de sarcini IFOAM si de Reglementarea CE nr. 92/1991, 1n ceea ce
priveste regula input-urilor admise.

in capitolul VI se prezinta cadrul natural si conditiile de cercetare.

Pentru urmarirea evolutiei principalilor factori meteorologici care au influentat rezultatele
experientelor, s-au prezentat valorile lunare si anuale ale temperaturii medii a minimelor si
maximelor zilnice, temperaturii maxime i minime absolute ale aerului, temperaturii solului,
precipitatiilor, umiditatii atmosferice si vitezei medii si maxime ale vantului in intervalul 2004 —
2006, comparativ cu media normald a anilor 1954-2004. Conditiile meteorologice din perioada
experimentala au fost favorabile pentru cultura biologica a plantelor aromatice si condimentare,
factorii de risc fiind temperaturile scazute de dupd plantare, pentru speciile anuale, in special
pentru busuioc, dar si ploile torentiale, care depreciaza productia de herba.

Capitolul VII al tezei cuprinde partea experimentald, in care am prezentat rezultatele
cercetarilor personale.

Analizand rezultatele cercetirilor proprii putem conchide ca: productia oricarei
plante cultivate este rezultanta interactiunii tuturor factorilor care participa, intr-un fel sau altul,
la formarea recoltei. Nivelul recoltei plantelor aromatice si condimentare este in raport cu gradul
in care fiecare factor si toti la un loc se apropie de valorile optime cerute de biologia plantei.
Aceastd conditie globald este rar intdlnitd in mediul natural de viatid. S-a urmarit dirijarea
factorilor de vegetatie, astfel incét interventia omului sa fie cat mai apropiata de biologia plantei.

In urma cercetarilor privind:

- Vérsta rasadului la plantare. Am constatat cd aceasta are o mare influentd asupra productiei
obtinute. Folosind un rasad prea tandr sau Imbatranit influentdm cantitatea si calitatea productiei
semnificativ, iar In agricultura biologica o putem compromite total.

Referitor la valorile inregistrate de cele patru varste ale rasadului, respectiv 30zile, 35
zile, 40 zile, 45 zile pentru productia obtinuta, rezulta ca aceasta a variat in cadrul variantelor.

La cimbru de la 14,8 t/ha la varsta rasadului la plantare de 40 zile si 9,2 t/ha la varsta de
30 zile, In timp ce media experientei a avut valoarea de 12,1 t/ha. Fatd de media
experientei(12,1 t/ha), in varianta cu varsta rasadului la plantare de 40 zile, s-au realizat sporuri
de productie foarte semnificative( 2,7 t/ha ), in timp ce la varsta rasadului la plantare de 45 zile (-
1,2 t/ha) si varsta rasadului la plantare de 30 zile (-2,9 t/ha) a realizat diferente negative. Pentru
cultura de busuioc, valorile inregistrate de cele patru varste ale rasadului pentru productia

obtinutd au variat de la 16,3 t/ha la varsta rasadului la plantare de 40 zile si 14,5 t/ha la varsta de
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30 zile, in timp ce media experientei a avut valoarea de 14,9 t/ha.

- Epoca de plantare. La alegerea timpului de plantare nu trebuie pierdutd din vedere
sensibilitatea plantelor fatd de brumele tarzii si nici faptul ca epoca plantarii influenteaza nu
numai marimea recoltei, dar si calitatea acesteia.

Din experientele efectuate la plantele aromatice si condimentare in zona Bacéu a rezultat
ca timpul optim plantarii se incadreaza intre 5 mai si 15 mai. Pe masurd ce se intarzie cu
plantarea peste timpul mentionat, in aceeasi masura scade productia si se reduce calitatea.

La cimbru, diferente de productie superioare mediei se realizeazd numai 1n cazul epocii
15.05, care depisesc media experientei cu 17,5%, fiind un spor foarte semnificativ. In timp ce, in
celelalte doud epoci de infiintare a culturii, 5 mai si 20 mai, diferentele de productie fatd de
medie au fost negative.

La busuioc, diferente de productie superioare mediei se realizeazd numai in cazul
epocilor 10.05 si 15.05, care depasesc media experientei cu 6,6% si respectiv 4,6%, fiind sporuri
semnificative de productie. In varianta de plantare la data de 5 mai, productia inregistreaza
pierderi distinct semnificative, respectiv o diferenta de -1,6 tone la hectar fatd de martor.

- Densitatea de plantare

Temperatura si lumina (factori abiogeni) sunt modificate local de covorul vegetal. Pentru
agricultura biologica, densitatea reprezinta un factor determinant in reusita unei culturi. Pentru
ca nu se folosesc substante fertilizante chimice plantele au nevoie de un spatiu de nutritie mai
mare §i de o mai bund aerisire. Densitatea plantelor, n principiu, este un factor ce determina, in
mod direct, suprafata de nutritie la nivelul solului si regimul de lumina, ca si eficienta folosirii
terenului. In mod direct, distanta asigurd mecanizarea lucririlor de ingrijire si, in general, un
mai bun management al intregii culturi.

Rezultatele obtinute in cadrul seriei de experiente, in anii 2004-2006, evidentiaza ca
productii distinct semnificative s-au obtinut in varianta unde la cultura de cimbru de gradina
soiul Daria, s-a asigurat la plantare o densitate de 100 mii plante/ha, 15,5 t/ha, in timp ce la o
densitate de 80 mii plante/ha rezultatele au fost negative.

La cimbrisor, in varianta unde densitatea a fost de 75 000 plante/ha sporul de recolta
fata de medie a fost de 2,5 t/ha, foarte semnificativ. in cazul celorlalte variante productiile s-au
situat sub media experientei.

La busuioc, cea mai mare productie s-a realizat in varianta 80 000 plante la ha, unde s-a
obtinut o productie de 17,5 tone herba verde cu o diferentd distinct semnificativa de 1,7 tone
herba verde fatd de martor. In varianta cu o densitate de 120 000 plante la hectar s-a obtinut
productia cea mai mica, cu o diferentd foarte semnificativa fatd de martor de -3 tone herba verde.

La jales (salvie), densitatea de 65.000 plante/ha a avut influentd foarte semnificativa
asupra cantitatii de recoltd, 15,2 t/ha. La o densitate de 65000 plante/ha s-a Inregistrat un spor de
productie de 2,5 t/ha, foarte semnificativ. In cazul celorlalte variante, 55000 plante/ha si 85000

plante/ha, diferentele de productie au fost negative, semnificative si, respectiv, nesemnificative la
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75000 plante/ha.
- Influenta anilor de productie la salvie

In ultimul timp, in conditiile asigurarii, la nivelul optim sau cel putin corespunzitor, a
cerintelor plantelor fata de factorii de mediu, respectiv in conditiile aplicarii unor tehnologii de
cultivare cat mai moderne, intensive, optimizate, influenta factorilor de mediu, in afara factorilor
de risc ridicat (ingheturi, grindina etc.), este din ce in ce mai redusa; deci anii de productie au o
influentd mica asupra productiei la speciile anuale dar, nu acelasi lucru putem spune despre
speciile perene.

La salvie, diferente foarte semnificative (fatd de media experientei) s-au inregistrat in
anii 11 si III- 2,3 t/ha si, respectiv, 2,5 t/ha. In primul an de culturd productia a fost mult mai
scazuta (10,1 t/ha), fapt ce a dus la Inregistrarea unei diferente negative de 4,5 t/ha (fatd de media
experientei) foarte semnificative.

In anul TV de cultura productia incepe sa scadi, aceasta a fost de 12,4 t/ha cu o diferenta
negativa de 1,1 t/ha. La cimbrisor se constatd cd productii semnificative s-au realizat in anul III
de cultura, aceasta a fost cu 6,1 t/ha mai mare fatd de anul I, cu 3,1 t/ha fatd de anul IV, cu 1,9
t/ha fata de anul II si cu 2,8 t/ha fatd de medie. Aceste rezultate ne indreptatesc s conchidem ca
varful de productie la cultura de cimbrisor se realizeaza in anul III, dupa care productia este in
descrestere. Valoarea productiei relative este cu 23,9% mai mare in anul trei fatd de media
experientei.

- Influenta fertilizarii foliare asupra productiei, la plantele aromatice si condimentare, cu
substante permise in agricultura biologica

In toate variantele au fost efectuate fertilizari foliare folosind extracte din plante. Efectul
se bazeaza pe continutul ridicat in elemente nutritive al acestor plante, n special azot §i potasiu,
precum si o bogatie de macroelemente, microelemente, aminoacizi organici si stimulatori
de crestere, vitamine sienzime. Aceasta justifica influenta favorabild asupra dirijarii
metabolismului plantelor, materializatd prin cresterea cantitativa si calitativd a productiilor
obtinute. Actioneazd prin reducerea deficientelor metabolice asupra fotosintezei ducand la
cresterea continutului de carbohidrati din planta.

Rezultatele obtinute releva faptul ca toate cele 7 tipuri de ingrasaminte lichide cu insusiri
ecologice experimentate, au asigurat, la culturile de plante aromatice si condimentare, importante
sporuri de productie. Productia este determinatd foarte semnificativ in variantele tratate cu
macerat de iarba de capsuni — 10% si Cropmax — 0,2% si distinct semnificativ in variantele
tratate cu macerat de urzica —2%, infuzie loboda —5%, decoct de fructe de maces — 2%, macerat
din frunze de tomate —2%, macerat de titdneasd — 5%, comparativ cu varianta martor netratat.
Sporurile de productie nregistrate fatd de martor au fost cuprinse intre 0,5 si 4,3 tone la hectar.

- Studii privind prognoza aplicarii udarilor in zona Baciu, la unele specii de plante
aromatice si condimentare

Importanta acestui factor creste si mai mult in cazul plantelor aromatice si condimentare
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anuale, Indeosebi a celor cultivate in sistem de agriculturd biologica, la care fitomasa se reface
de doud-trei ori in timpul perioadei de vegetatie. Din analiza bilantului apei in sol fard aport
freatic se constatd ca cel mai mare consum de apd total (e+t)mc/ha 1-a inregistrat cultura de
busuioc 1n anul 2006, respectiv 2.984,19 mc/ha. Urmarind in dinamicd consumul mediu de apa,
se observa o curba ascendenta de la inceputul vegetatiei, curba ce atinge cote maxime in lunile
iunie-iulie, dupa care se observd o diminuare accentuati a consumului de api. In ceea ce
priveste evaporatia la luciul apei, aceasta este reprezentata grafic printr-o curba asemanatoare,
dar cu valori superioare. Coeficientul de valorificare al apei a fost cuprins Intre 135,54-169,02
m’/t.

Metoda de cercetare necesitd o perioadd mai lunga de timp. De aceea, pentru folosirea
coeficientilor in prognozarea udarilor, economisind apa de irigatie si energia de pompare, este
necesara continuarea experimentelor pentru a face o medie in conditii climatice diferite.

- Combaterea biologica a daunatorilor la unele specii de plante din grupa aromatice si
condimentare

Daunatorii care au produs pagube economice au fost semnalati la cultura de busuioc
imediat dupa plantarea la locul definitiv. A fost necesara efectuarea tratamentelor de combatere a
limaxului cenusiu si a afidelor din genul Aphys.

Rezultatele experimentdrii unor macerate, infuzii si decocturi din plante pentru
combaterea afidelor au dus la concluzia ca toate variantele au avut o eficacitate bund, rezultate
spectaculoase obtindndu-se in varianta decoct din fructe de coriandru (Coriandrum sativum) 2%
plus 2 ml ulei de susan (95,3 %) dar si in varianta macerat fermentat de ferigd de padure
Dryopteris filix-mas 10 % (91,4 %).

Combaterea limacsilor s-a efectuat In mai multe variante de tratament, cea mai buna
eficacitate s-a obtinut 1n varianta macerat de melci 100%, cand gradul de atac dupa o sdptamana
de tratament a fost 0.

In concluzie, putem spune ci insecticidele vegetale constituie o grupa care completeazi
“golurile” lasate de insecticidele moderne, acestea din urma avand in schimb remanenta si sfera
de actiune largd necesara in agricultura. Se poate spune ca, in viitor, insecticidele vegetale 1si vor
mari in continuare rolul pe care il au printre produsele cu ajutorul cdrora omul combate insectele
daunitoare. In plante s-au identificat de asemenea substante care, firi prelucriri sau cu
transformari majore, pot fi folosite ca atractanti sau repelenti alimentari, inhibitori de nutritie
sau de reproducere.

- Studii fiziologice si biochimice la plantele aromatice si condimentare in sistem de cultura
biologica

Aceste studii au fost facute plecand de la considerente legate de extinderea interesului
consumatorilor pentru produse ecologice, lipsite de substante poluante, iar pe de altd parte de
necesitatea imbundtdtirii sandtdtii plantelor, pentru a se putea selecta biotipuri omogene in

cadrul speciilor si pentru a obtine productii bune. Analiza continutului in uleiuri volatile a
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plantelor aromatice si condimentare din cultura biologica releva faptul ca fatd de cultura
conventionald in cultura biologicd procentul creste sensibil, de asemenea si calitatea lui, astfel:

- uleiul volatil obtinut din cimbru, culturd biologica comparativ cu cea intensiva, este sensibil
mai mare in cultura biologica - 2,35%, fatd de 1,05% 1in cultura intensiva inregistrandu-se o
diferenta de 1,3 %.

- uleiul volatil obtinut din cimbrisor, culturda biologicad comparativ cu cea intensiva, este
sensibil mai mare in cultura biologica - 2,75%, fata de 1,65% in cultura intensiva, inregistrandu-
se o diferentd de 1,1 %. Diferentele dintre componentele odorante ale uleiului sunt semnificative.
- uleiul volatil obtinut din busuioc, culturd biologica comparativ cu cea intensiva, este sensibil
mai mare 1n cultura biologica -1,85%, fata de 0,95% in cultura intensiva, inregistrandu-se o
diferenta de 0,9%.

- uleiul volatil obtinut din salvia cultura biologicd comparativ cu cea intensiva este sensibil mai
mare 1n cultura biologica, 2,85%, fata de 1,65% in cultura intensiva inregistrandu-se o diferenta
de 1,2%.

- Eficienta economica releva rentabilitatea cultivarii plantelor aromatice si condimentare in
sistem de agriculturd biologica, care pot aduce beneficii de 10000 lei /ha. Cererea de plante
aromatice este in crestere, pretul de livrare fiind cuprins intre 7 — 9,6 lei/kg, in conditiile de
livrare cu ridicata.

Capitolul VIII prezintd extensia rezultatelor cercetdrii In productie si promovarea
produselor certificate biologic.

in capitolul IX prezint concluziile cercetirii.

Cercetirile efectuate la Bacdu au urmarit principalele elemente implicate in
elaborarea tehnologiilor de cultura biologica la unele plante aromatice si condimentare:
varsta rasadului, densitatea, fertilizari foliare, combatere daunatori, irigatii, analize biochimice.
Ecologizarea resurselor si produselor agroalimentare este importantd pentru minimizarea
efectelor nocive ale practicilor agricole, asupra mediului si sandtatii consumatorilor.

Studiile realizate asupra tehnicilor bio in cultivarea unor plante aromatice si
condimentare au dovedit ca variabilitatea (varianta) unor indicatori, cum ar fi productia realizata,
rezistenta la daunatori, componenta in principii active - uleiuri, substanta uscata, clorofild, apa
totald etc. se datoreazd, in cea mai mare parte (63 — 76%), tehnicilor bio folosite. Cultura
plantelor aromatice si condimentare poate avea o eficacitate mai mare dacd are ca obiectiv
dirijarea factorilor de vegetatie, astfel incat interventia omului sd fie cit mai apropiata de
biologia plantei.

Experientele efectuate demonstreaza ca tehnicile bio aplicate plantelor aromatice si
condimentare pot duce la obtinerea unor productii competitive, care nu difera mult de cele
obtinute in cultura conventionald, satisfacand exigentele consumatorilor. Aceste tehnici sunt de
mare perspectiva, intrucat numarul cultivatorilor biologici creste continuu, fapt determinat de

cerintele tot mai mari a produselor legumicole biologice.
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ABSTRACT

The doctorate thesis is presented in 361 pages and has attached a bibliography which consists of
186 titles. The thesis itself is structured on nine chapters and has attached in the end 5 drawings.

Key words: biological technology, savory, wild thyme, basil, sage, spices, security, productive
potential, biochemical potential, etc.

The theme chosen for the study is one of very much interest if we consider the fact that, since
present, in our country there are few dates concerning drawing up biological techniques for aromatic and
spicy plants crops destined to give more certitude to producers in obtaining safe productions, with a
smaller risk coefficient.

The importance of research. Enlarging the knowledge concerning the purpose of some
characteristics and indicators of biological cultivation in raising the efficiency and quality of production
may contribute to raise the chances of extending the cultivation area of aromatic and spicy plants and to
create technologies with better performances.

The biological agriculture has really flourished in the 80’s when the new production model and
the consumers interest for these products continued to raise, both in most European countries and in
others countries as USA, Canada, Australia and Japan. We are now assisting at a large growth of
producers number and at starting off of initiatives in the field of biological production processing and
selling. This context favorable to the development of biological agriculture is mostly due to the
consumers concern to see healthy products and to respect more the environment.

Simultaneous, the administrative services are gradually resort to the recognition of biological
agriculture, introducing it in research themes and passing proper legislation for this sector (for example in
Austria, France and Denmark). On the other side some member countries give subsidies from the profit
obtained from this type of agriculture, both at national and regional level.

In Romania, in the last five years, the surfaces used for biological agriculture have increased over
six times, from 17.438 ha in 2000 to 110.400 ha in 2005, for the year 2007 being estimated an increase of
the surfaces to 170.000 ha. At present there are 2.920 ecological producers, which is almoust double from
the number of the producers recorded in 2004 and here are also 12 certifying organisms.

In chapter I is presented the history of aromatic and spicy plants, it is presented and the
importance of cultivation and the importance for the therapeutic part.

In chapter II is presented the systematic, the origin, the spreading and the usage of the plants
described in this paper, plants which belong to Labiatae family, are annual plants (savory, basil) or
perennial plants (wild thyme, sage), and the eatable organs are very divers : stem, leaves, fruits or seeds,
and they can be consumed fresh or dry and ground.

In chapter III I give general considerations regarding biological agriculture: the object of
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agriculture, the institutional frame and laws concerning biological agriculture, the world-wide
agriculture situation, in Europe and Romania, the potential trends of biological agriculture in Romania.
The third chapter also emphasizes the beginning of biological thinking in Romania.

In chapter IV of the paper is widely presented the requirements and the relations between
aromatic and spicy plants and the environmental factors to express the biological potential of plant
varieties in direct relation with the environment and human intervention in which is mentioned the place
of vegetation factor in the relationship: cultivated plant — environment — cultivation technology.

The biological production methods used in obtaining vegetable products must meet certain
conditions and rules included in CEE Regulation 2092/1991: eliminating any polluting technology,
realizing production structures and crop rotations, the species and varieties with highly adaptability
having the main role, continuously supporting and improvement of the natural fertilization of soil, using
the conventional energetic resources in an economical way and replacing them by rational use of
secondary reusable products, using crops technologies to satisfy the requirements of species and varieties.

In chapter V I am presenting the purpose, the objectives and the research method. The main
elements involved in drawing up crops biological technologies of some aromatic and spicy plants were
also the objectives of the research theme:

- The evaluation of the environment in order to determine the degree of favorability for aromatic and
spicy crops in biological agriculture conditions;

- The age of the seedling, the age and crop density, the crop year of aromatic and spicy perennial plants;

- Leaves fertilisation with substances allowed in biological agriculture;

- Watering, satisfying in an optimum way the water requirement of aromatic and spicy plants, in order to
obtain maximum efficiency.

- Biological pest control of some aromatic and spicy plants by taking into consideration the elements: the
lending of savory, wild thyme, basil and sage plants to biological agriculture, in the seedling stage, the
qualitative and quantitative composition from the fauna point of view, pointing to pests which cause
economic losses, the study of the efficiency of pest control treatments allowed for biological crops. An
other objective was:

- Physiological and biochemical studies of aromatic and spicy plants in biological agriculture system.

To achieve the objectives I have studied four aromatic and spicy species of plants: Satureja
hortensis L. - Daria variety, Thymus vulgaris L — local population ,,De Dolj”, Ocimum basilicum L .-
varieties Vert, de Buzau and Dark Opal, the variety Nana, the variety Bulatum, Salvia officinalis L .-
local population De Rasmiresti.

The experiments were conducted in the experimental polygon from SCDL Bacau, placed between
Bistrita and Siret rivers, with a surface of 7,28 ha, the terrain is biological certified by Eco Inspect. The
terrain is used for bilogical crops since the year 1992. On this surface were strictly respected the
requirements imposed by the conditions of contract IFOAM and EC Reglementation no. 92/1991,
concerning the rule of allowed inputs.

In chapter VI is presented the natural environment and research conditions.
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In order to watch the evolution of the main weather factors which influenced the experiments
results, I have presented the monthly and annual medium daily temperatures, absolute maximum and
minimum air temperatures, soil temperature, rainfalls, atmospheric humidity, medium and maximum
wind speed between 2004-2007 compared with the normal medium between 1954-2004. Weather
conditions from the experimental period were favorable for biological agriculture of aromatic and spicy
plants, the risk factors being represented by low temperatures in the period after planting for annual
species, especially for basil, but also the heavy rainfalls which affects herba production.

Chapter VII of the thesis presents the experimental part, in which I presented the results of
personal research.

Analysing the results of my research we can conclude that: the production of any aromatic
plant is the result of the interaction of all factors which participate, in a way or another, to crop shaping.
The quantity of aromatic and spicy crops is connected to the degree in which every factor and all of them
is getting near the optimum values required by the plant biology. This global condition is seldom met in
natural environment. I have tried to lead the vegetation factors in such way that the human intervention to
be closer to plants biology.

After the research concerning the seedling age, i have seen that it has a very important
influence on the obtained production. Using a very young seedling or an old one we can influence the
quantity and the quality of production, and in biological agriculture we can endanger the crops.

Concerning the values recorded by the four ages of the seedling, respective 30 days, 35 days, 40
days and 45 days for the obtained production, it results that the production varied within variants.

At savory, from 14,8 t/ha with a seedling age of 40 days to 9,2 t/ha with a seediling age of 30
days, while the medim of experiment had the value 12,1 t/ha. Towards the experiment medium (12,1
t/ha), in the situation in which is used the 40 days seedling, we obtained important supplements ( 2,7
t/ha), while in the situation in which is used 45 days seedling (1,2 t/ha) and 30 days seedling (-2,9 t/ha)
were recorded negative differences.

For basil crops — the values recorded by the four seedling ages for obtained production varied
from 16,3 t/ha for 40 days seedling to 14,5 t/ha for 30 days seedling, while the medium of the experiment
was 14,9 t/ha.

- Planting age — when we choose the planting age we must take into consideration the plants
sensibility towards late frosts and the fact that the planting age influences both the quantity and the
quality of crops.

After the experiments conducted for aromatic and spicy plants in Bacau area I concluded that the
optimum period is between 5-15 May. The production and quality is reduced as we delay the planting.

At savory, superior differences from the medium is recorded only within 15.05. period which
exceed the medium of experiment with 17,5% which is a semnificative value. In the other two planting
ages 5.05. and 20.05 de production differences towards the medium were negative. At basil, superior
production differences is recorded only in 10 may and 15 may planting age which exceed the experiment

medium by 6,6%, respective 4,6%, being semnificative production progress. When we take into
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cosideration the 5 may variant, the production records semnificative losses, almost 1,6 t/ha.

- Planting density

Temperature and light (nonbiological factors) are localy modified by the vegetal layer. For
biological agriculture, the density is a very important factor for the succes of a crop. Because there are not
used chemical fertilization substances, the plants need a larger feeding space and a better airing. The
plants density is a factor which determines directly the feeding surface at the ground level and light
conditions and also the efficiency of using the field. In direct manner, the distance assures the
mechanization care works and generally a better crop management.

The results obtained between 2004-2006 shows that there were obtained different production
quantities in the situation in which at Daria savory the planting density was 100.000 plants/ha while at a
density of 80.000 plants/ha the results were negative.

At wild thyme — the variant in which the density was 75.000 plants/ha the growth of the crops
quantity was of 2,5 ha over the average, which is a semnificative growth.

At basil — the largest production quantity was obtained in the variant with 80.000 plants/ha, in
which case it was obtained a production of 17,5 tons green herba , more with 1,7 tons. In the variant with
a density of 120.000 plants/ha was obtained the smaller production, with -3 tons less from the control
plot.

At sage — 65.000 plants/ha the density influenced the crop quantity, 15,2 t/ha. At a density of
65.000 plants/ha, the production raised with 2,5 t/ha. In the other variants, 55000 plants/ha and 85000
plants/ha, the production differences were negative, semnificative, respective insignificant at 75000
plants/ha.

- The influence of production years at sage

Lately, in the conditions of assuring at optimum level the plants requirements towards
environmental factors, respective in the conditions of using modern, intensive, optimized crops
technologies, the influence of environmental factors is reduced, so the production years have a reduced
influence for the production of annual species. But we can not make the same afirmation when we
consider perennial plants.

At sage were recorded semnificative differences in second and third year, towards the experiment
average — 2,3 to/ha and 2,5 to/ha. In the first production year the harvest was reduced 10,1 t/ha, which led
to a negative difference of 4,5 t/ha (toward the experiment average), very significant.

In the fourth year the production began to reduce, being 12,4 t/ha, with a negative difference of
1,1 t/ha.

At wild thyme we obtained significant productions in the third year, with 6,1 t/ha more than the
first year, more with 3,1 t/ha than the fourth year, more with 1,9 t/ha than the second year and more with
2,8 t/ha than the average. These results make us conclude that the top production for wild thyme is
recorded in third year, after which the production is decreasing. The value of relative production is larger
in the third year by 23,9% than the average.

- The influence of foliar fertilization on production of some aromatic and spicy plants, with
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substances allowed by biological agriculture.

In all variants we conducted foliar fertilization using plants extracts. The effect is based on the
high content of these plants in nourishing content, especially nitrogen and potassium, but also many
macroelements, microelements, organic aminoacids and growth energizers, vitamins and enzimes.

These justifies the favorable influence in leading the plants metabolism, materialized in the
quantitative and qualitative growth of obtained productions. They act by reducing the metabolical
deficiencies on photosynthesis, leading to the growth of carbohidrats in the plant.

The results obtained reveal the fact that all 7 types of liquid fertilisers with experimental
ecological proprieties assured important productions of aromatic and spicy crops.

The production is very significant determined by the variants treated with strawberry herb
macerate —10% and Cropmax —0,2% and significant in the variants treated with nettle macerate —2%,
orache infusion -5%, rose hip decoct — 2%, tomatos leaves macerate -2% comparing with the untreated
control plot.

- Studies concerning the forcast of watering in Bacau area, of some aromatic and spicy
plants.

The importance of this factor is growing more for aromatic spicy annual plants, especially of
those cultivated in biological agriculture system, in which the phitomasis is recovering two-three times
during vegetation period.

Analyzing the water balance in soil without water contribution, we can observe that the largest
water consumption was recorded for the basil crops in 2006, 2.984,19 cm/ha. Watching dinamically the
average water consumption, we can observe an ascending curve from the beginning of the vegetation,
curve which reaches maximum values in june-july, after which we can observe a decrease in water
consumption. Concerning the water surface vaporisation, it is also observed an ascending curve, but with
higher values. The water usage coefficient is between 135,54-169,02 m’/t.

The research method requires a longer period. That’s why, for using coefficients for watering
prognosis, saving the water and pomping energy, it is necessary to continue the experiments to make a
medium in different weather conditions.

- Biological pest control of some aromatic and spicy plants.

The pests which produced economic havoc were pointed to at basil crops just after planting at
the permanent plot. It was necessary to make pest control treatments for grey slugs and Aphys green
flies.

The results of experimenting some plants macerates, infuses and decocts to control green flies
concluded that all alternatives have good efficiency, spectacular results being obtained in the variants: -
Coriandrum sativum fruit decoct 2% plus 2ml sesame oil -95,3 %; Dryopteris filix-mas fermented
macerate 10 %,- 91,4. %.

To control slugs I made the next treatment variants: the best efficiency was obtained in
the variant - snail macerate 100%, after a treatment week the stroke degree being 0.

We can conclude that the vegetal insecticides make up a group which complete the
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blanks left by modern insecticides, the last ones having remanence and a large action area very
necessary in agriculture. We can say that in the future the vegetal insecticides will grow their
role among the products which men use for pest control.

I also identified in plants substances which can be used without processing or major
transformations as alimentary atractives or inhibitor, nutrition or reproduction inhibitors.

- Physiological and biochemical studies of aromatic and spicy plants in biological
culture system

These studies were made taking into consideration the growth in consumers interest for
ecological products, with no polluting substances and the necessity to improve the plants health
in order to select homogenously biotypes within species to obtain better productions.

The analysis of the volatile oils content of aromatic and spicy plants reveals the fact that in
biological culture the percentage is significantly larger, as also its quality, as it follows:

- the volatile oil obtained from savory, biological crop compared with intensive crop is larger in
biological crop - 2,35% as it is in intensive crop 1,05%, being recorded a difference of 1,3%.

- the volatile oil obtained from wild thyme, biological crop compared with intensive crop is
significantly larger in biological crop (- 2,75%), than in intensive crop (1,65%), being recorded a
difference of 1,1%. The differences between fragrance components of the oil are significant.

- the volatile oil obtained from biological basil crop compared with intensiv one is significantly
larger in biological crop (1,85%) as it is in intensive crop (0.95%), being recorded a difference of 0,9%.

- the volatile oil obtained from biological crop of salvia is significantly larger than the one
obtained in biological crop, 2,85% as 1,65 % in intensive crop, being recorded a difference of 1,2%.

- The economic efficiency reveals the profitableness of aromatic and spicy crops in biological
agriculture system, which can give profits of 10000lei/ha. The demand for aromatic plants is increasing,
the delivery price being between 7 and 9,6 lei/kg, in the conditions of retail sale.

Chapter VIII presents the extension of the research results in production and the promotion of
the biological certified products.

In chapter IX I am presenting the conclusions of the research.

The researches made in Bacau pursued the main elements involved in the drawing up of the
biological technologies for some aromatic and spicy plants: the seedling age, density, leaves fertilizations,
pest control, watering, biochemical analysis. The ecology of resources and food products is important in
order to minimize the noxious effects of agricultural practices towards environment and consumers
health.

The studies conducted about bio techniques in cultivating some aromatic and spicy plants have
proven that the variability of some indicators, like realized production, pest resistance, active principles
composition, dry substance, chlorophyll, total water etc. is mostly due to the biological techniques used
(63 —76%).

The aromatic and spicy plants crops can have a larger efficiency if it has like objective the leading

of the vegetation factors so the human intervention is as much possible closer to plants biology.
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The experiments conducted shows that the bio techniques used for aromatic and spicy plants can
lead to obtaining competitive productions, which do not differ from those obtained in conventional
production, satisfying consumers demands. These techniques have large perspectives because the number
of biological farmers is continuously growing, fact which is determined by the higher demands for

biological agricultural products.
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