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Samanta este un produs agricol special din doua puncte de vedere: ca sursa de hrand
pentru om si animale, dar mai ales ca mijloc material de perpetuare a plantelor iar, in cadrul
cultivarii acestora, ca material biologic pentru infiintarea culturilor.

Atunci cand este folositd pentru realizarea de noi culturi, importanta semintei devine
majora, deoarece aceasta este astfel purtitoarea caracteristicilor pe care le vor avea plantele pe
care le va genera. Cu atdt mai bine vor fi manifestate aceste caracteristici cu cat sdmanta va
poseda (va avea) un set de caractere si insusiri de naturd morfologica, anatomica, fiziologica,
chimica si biochimica care definesc pe scurt calitatea semintei.

O samanta de calitate este evaluata prin anumiti indici, cum ar fi umiditatea, puritatea
fizica, germinatia, starea de sanatate s.a., dar testul final este dat de modul cum se prezinta
cultura care se realizeaza cu aceastd samanta.

Calitatea semintelor este determinati de un intreg lant de factori (obiectivi sau
subiectivi), cum ar fi: conditiile de cadru natural, lucrarile de infiintare a culturii, lucrarile de
intretinere, recoltarea semintelor, conditionarea acestora, modul de ambalare, pdstrarea si
comercializarea.

Din momentul receptiei semintei, capdta o valoare biologica deosebita, atestata de un
certificat de calitate, iar in final capatd o valoare economica care asigura eficienta economica
care tine vizibila orice activitate de productie.

Din acest motiv, teza de doctorat a avut ca scop studiul conditiilor de pastrare, precum
si studiul evolutiei principalilor indici calitativi ai semintelor in timpul depozitdrii, pentru
optimizarea pastrarii si asigurarea valorii biologice pe o perioada cat mai lunga de timp.

Pentru realizarea scopului propus, mi-am propus urmatoarele obiective:

- evaluarea conditilor de pastrare a semintelor de mazare in judetul Galati. Studii de

caz;



- evaluarea principalilor indici de calitate ai semintelor de mazare cu privire speciala
asupra germinatiei,

- studiul unor indicatori biochimici implicati in procesul de pastrare a semintelor si, in
mod deosebit, de determinare a vigorii semintelor.

Scopul si obiectivele propuse ne vor oferi un tablou complet a unor procese intime
(biologice si biochimice) care vor interesa atat cercetatorii stiintifici, cat mai ales practicienii
din industria semintelor si din fermele de productie.

Studiile si cercetdrile au fost realizate in cadrul programului de studii doctorale realizat
la IOSUD a USAMYV lasi, in cadrul Scolii Doctorale de Stiinte Ingineresti, in domeniul de
doctorat Horticultura, specializarea Legumicultura.

Activitatea de cercetare a fost realizata in teren, la societdti comerciale care pastreaza
si comercializeazd seminte si la Disciplina de Legumicultura, respectiv laboratorul de
cercetare al acesteia.

Teza de doctorat este structurata in douad parti:

- partea | - Stadiul actual al cunoasterii privind calitatea semintelor in timpul
depozitarii;

- partea a | a - Rezultatele studiilor si cercetarilor proprii.

Capitolul 1 - Importanta unei seminte de calitate in productia agricola, cuprinde sapte
subcapitole care se refera la:

- Samanta ca factor biologic si genetic in realizarea culturilor;

- Definirea principalilor indici de calitate ai semintelor;

- Determinari fizice si biologice pentru evaluarea calitatii;

- Germinatia ca principal indice de calitate care determina capacitatea de pastrare a
semintelor;

- Metabolismul germinatiei;

- Vigoarea semintei — ca indicator complex de calitate si importanta acesteia; -
Compozitia chimica a semintelor de mazare.

Capitolul 2 - Conditionarea, ambalarea si pastrarea semintelor, face referiri cu privire
la:

- Conditionarea semintelor;

- Ambalarea;

- Péstrarea semintelor.

In cele doua capitole ale partii I, se realizeazi o sintezi a cunostintelor de la nivel

national si international privitor la importanta unei seminte de calitate si care sunt indicatorii



in functie de care este definitd aceastd calitate, precum si la fluxul tehnologic care priveste
strict simanta ca un obiect de studiu. In cea mai mare parte, aceastd sintezi se bazeazi pe
prevederile legislatiei romanesti si internationale privind samanta, dar si pe informatiile de
maxima importanta din literatura de specialitate pe acest domeniu.

Partea a |1-a este prezentata pe parcursul a patru capitole.

Capitolul 3 - Scopul si obiectivele cercetarilor. Materialul biologic folosit si
metodologia generald de lucru, are trei subcapitole:

- Scopul si obiectivele cercetarilor;

- Materialul biologic folosit;

- Metodologia generala de cercetare.

Referitor la scopul si obiectivele temei de cercetare, prezentate intr-un paragraf
anterior, in textul dedicat acestui subcapitol este ardtatd motivatia acestui demers stiintific,
bazata pe circumstantele actuale referitoare la conditiile de pastrare a semintelor si necesitatea
unei analize a calitdtii semintelor in functie de diversitatea probelor de seminte, cultivar,
vechimea semintelor, ca si compozitia chimica si biochimica a acestora.

Materialul biologic este reprezentat de mai multe probe de seminte de la diferiti
producatori, probe in functie de cultivar si probe cu o vechime de 1-4 ani. Probele in functie
de cultivar au provenit de la soiurile: Ambrosia, Television, Ran 1 — bob neted, Skinado, Ran
1 — bob zbarcit si Kelvedon Wonder. Soiul Kelvedon Wonder a fost folosit ca material
biologic 1n care a fost studiatd influenta vechimii asupra calitatii biologice a semintelor.

Metodologia generald de lucru a cuprins pachete de cercetare:

- un studiu de caz care a analizat conditiile tehnice-administrative si economice de la
doud societati comerciale pentru seminte;

- experienta 1 — studiul principalilor indicatori de germinare si dinamica acestora in
functie de cultivar si durata perioadei de pastrare;

- experienta 2 — studiul principalilor indicatori biochimici si evolutia lor in functie de
cultivar si durata perioadei de pastrare.

Studiul germinatiei a fost efectuat la cate opt probe de seminte de la diferiti
producatori, la receptia facuta la cei doi agenti economici. De asemenea, a fost realizat acest
studiu la sase probe de seminte apartinand cultivarelor mentionate, ca si la probele din patru
ani diferiti (2012-2015).

Germinatia a fost studiatd pe baza indicelur de germinare (in dinamica), rata de

germinare, velocitatea de germinare si coeficientul velocitatii de germinare.



Studiul principalilor indicatori chimici si biochimici in functie de cultivar a cuprins
trei grupe de analize: (1) apa, cenusa si fibrele; (2) proteina bruta, lipidele, glucidele
reducatoare si amidonul; (3) catalaza, amilaza si capacitatea de retinere a apei.

Capitolul 4 - Rezultate referitoare la conditiile de pastrare a semintelor pe baza a doua
studii de caz, este structurat in trei subcapitole:

- Scopul si obiectivele cercetarilor;

- Materialul si metoda de lucru;

- Rezultate obtinute.

Scopul cercetarilor a fost de a analiza modul de organizare a doua societati profilate pe
producerea de seminte din judetul Galati, SC GVA Marcom SRL si SC Diaplant Interagro
SRL, pe baza urmatoarelor studii, ce au reprezentat obiectivele acestui studiu:

- Studiul amplasamentului depozitului de pastrare SC GVA MARCOM SRL;

- Studiul organigramei personalului operatorilor economici ;

- Studiul spatiilor si a dotarilor acestora;

- Evaluarea capacitatii de pastrare a semintelor;

- Studiul conditiilor de mediu din timpul pastrarii semintelor;

- Analiza cantitatilor de seminte rulate;

- Studiul fluxului tehnologic de depozitare.

Rezultatele analizei au aratat ca cele doud societiti au o amplasare deosebit de
avantajoasa, intr-0 zona legumicolad de mare traditie si cu rezultate remarcabile n productia de
legume.

Cele doud societati au schema de personal adecvatd si complexa, folosind personal
calificat (studii medii si superioare) cu o desoebitd experientd in activitatea de pastrare,
ambalare si comercializare a semintelor de legume.

Spatiile celor doud societati sunt moderne, sectorizate pe tipuri de activitati si, de
asemenea, beneficiazd de dotdrile necesare (un microlaborator pentru analiza semintelor,
masini de ambalat si sigilat, instrumentar de gestiune si evidentd cantitativa, etc.).

Capacitatea de pastrare nu este deosebit de mare, dar suficientd pentru depozitarea
cantitatilor de seminte planificate; spatiile si organizarea depozitarii asigura o buna circulatie
a produselor si persoanelor, intr-o disciplina foarte stricta.

Conditiile de mediu sunt asigurate Tn mod clasic, pe baza ventilatiei naturale, fara a fi
necesara reglarea temperaturii de pastrare.

Depozitul ruleazd numai cantitatile de seminte si ale sortimentului care sa asigure

necesarul de seminte solicitat de fermierii legumicultori sau alti consumatori.



Fluxul tehnologic este stabilit printr-un program de activitati care sa respecte legislatia
privind pastrarea semintelor, ambalarea si circulatia acestora.

Capitolul 5 - Rezultate privind principalii indici de calitate ai semintelor, cu privire
speciald asupra germinatiei, este de asemenea structurat in trei subcapitole:

- Scopul si obiectivele experimentului;

- Materialul si metoda de lucru;

- Rezultate obtinute.

Scopul concret al cercetarilor raportate in acest capitol este de a analiza in detaliu
calitatea semintelor, cu privire speciald a germinatiei semintelor de mazire de gradini. In
realizarea scopului enuntat, au fost stabilite urmatoarele obiective:

- studiul principalelor caracteristici de calitate in baza carora este efectuata receptia;

- studiul procesului de germinatie la un sortiment de sase cultivare;

- studiul procesului de germinatie in functie de durata de pastrare.

Pentru realizarea acestor obiective s-a dorit stabilirea modului cum evolueaza
germinatia in functie de cultivar si de durata de pastrare a semintelor.

Rezultatele sunt structurate corespunzator celor trei obiective atinse in cadrul a trei
experimente.

In primul experiment a fost studiati calitatea semintelor la receptie in cazul a cate opt
probe de la cei doi operatori economici. Referitor la umiditate, puritatea fizica, germinatie,
starea sanitara si aspectul organoleptic.

In sinteza, umiditatea a fost sub pragul maxim de 14% la majoritatea probelor, cu
exceptia a doud probe de la operatorul economic 1. Lotul de seminte corespunzator acestor
doud probe a fsot returnat la producétor pentru corectarea umiditatii.

Puritatea fizica a variat intre limite relativ mici si a fost peste limita minim admisa de
98%.

Referitor la germinatie, trei din cele 16 probe nu au indeplinit standardul de minim
80% si, ca urmare, loturile corespunzatoare probelor cu germinatie sub 80% au fost returnate
producdtorului de seminte.

Starea fitosanitara a fost corepsunzdtoare la 12 probe de seminte, iar la patru aceasta a
fost considerata necorespunzdtoare datoritd prezentei gargaritelor vii. Loturile
corespunzatoare acestor probe nu au fost admise la receptie.

Aspectul organoleptic a fost corespunzator, desi au fost semnalate probe cu unele

seminte patate, dar petele nu sunt determinate de patogeni.



In cel de-al doilea experiment au fost studiate germinatia unui sortiment de sase
cultivare: Ambrosia, Television, Ran 1 — bob neted, Skinado, Ran 1 — bob zbarcit si Kelvedon
Wonder.

Pentru intreg sortimentul germinatia a fost studiatd cu ajutorul indicatorilor: indice de
germinatie (in dinamicd), velocitatea de germinare, coeficientul velocitdtii de germinare si
calitatea procesului de germinare.

Procesul de germinare a fost monitorizat din a cincea zi de la inceputul experimentului
(cand semintele au fost puse la germinat).

Dinamica indicilor de germinare a inceput de la valori de circa 71-88,5% si a atins
valori de circa 81-98%. Modelul de evolutie a acestei dinamici, pentru toate cele sase
cultivare a fost cel al unei curbe ascendente, cu concavitatea spre axa Ox. Diferente evidente
intre cele sase cultivare au fost la exprimarea indicilor de germinare la diferite date
calendaristice, ceea ce demonstreazd cd factorul cultivar influenteaza valorile indicilor de
germinare si dinamica acestora.

Velocitatea de germinare, ca indicator major pentru evaluarea vigorii semintei la
germinare a diferit in mod evident in functie de cultivar, dar dinamica acestui indicator a fost
relativ asemanitoare. In ziua a cincea dupi ce semintele au fost puse la germinat, velocitatea
de germinare a avut valori maxime (circa 18-22%) si a scazut treptat la ultima data de
evaluare a germinatiei la valori asemanatoare (circa 8-10%). Din datele experimentale rezulta
ca factorul cultivar a avut o influentd evidentd, ceea ce inseamnd ca soiurile determind si
vigoarea semintelor, la unele soiuri aceasta fiind mai ridicata, iar la altele este mai redusa.

Coeficientul velocitatii de germinare, prin care se compara germinatia la un moment
dat cu germinatia finala, pune in evidenta in mod obiectiv vigoarea semintei fiecarui cultivar
in parte. Din datele raportate rezulta ca la ultima citire a germinatiei, valorile cele mai mari
ale coeficientului de germinare le-au realizat cultivarele Ambrosia (10,0%), skinado (9,5%) si
Kelvedon Wonder (9,5%).

Calitatea procesului de germinare a pus in evidentad cd alaturi de germenii normali, in
functie de care este raportata valoarea indicelui de germinatie, au aparut si germeni anormali
sau seminte moarte (negerminate).

La semintele cu germinatia cea mai redusa (dar peste 20%) au fost semnalati Tn mod
evident, germeni anormali (cu valori maxime de 8-14%). Cauza acestor anomalii sau a
semintelor moarte se gaseste probabil, in cea mai mare parte, in deficientele tehnice ale
batozarii si conditiondrii, dar rezultatele experimentale aratd cd acestea au la origine calitdtile

morfo-anatomice ale semintelor, determinate de cultivar.



Studiul procesului de germinare in functie de durata de pastrare a fost realizat in cea
de-a treia experientd raportata in acest capitol.

Rezultatele prezintd dinamica germindrii si rata acesteia pentru patru probe de seminte
din anii 2012-2015, analizate in februarie 2016. Samanta apartine, in toate cele patru probe,
cultivarului Kelvedon Wonder. Pastrarea semintelor a fost realizata in aceleasi conditii de
depozit.

Din datele experimentale rezultd ca durata de pastrare a influentat cei doi indicatori ai
germinatiei. Intre probele din anii 2015 si 2014, nu sunt diferente evidente privind indicii de
germinatie si dinamica acestora. In a cincea zi dupa punerea semintelor la germinat, la cele
doud probe indicele germinatie a fost cu putin peste 80% si a ajuns in final dupa 5-6 zile la
valori de 93,8-93,9%, ceea ce arata ca proba din 2014 prezinta o germinatie asemanatoare cu
cea a probei din 2015.

Proba din 2013, incepe cu un indice de germinare de 74,8% (in a cincea zi dupa
inceperea testului) si se finalizeaza dupa a cincea zi de la inceperea inregistrarii germindrii, cu
o valoare de 83,2%, ceea ce aratd cd dinamica de germinare, desi este mai inceatd, se
finalizeaza cu o valoare care o calificd pentru o sdmantd ce este recomandatad pentru
comercializare.

Samanta din 2012 (de patru ani) incepe cu un indice de germinare de 60,3% si se
finalizeaza dupa 5-6 zile cu un indice de germinatie de 70,1%, ceea ce o descalifica calitativ
pentru a fi comercializata.

Rata de germinare a fost diferitd pentru cele patru probe, desi semintele din anii 2014
si 2015 au rate asemanatoare, incepand cu valoarea maximad de 4,4-4,9% in prima zi de
determinare, tinzand spre 0% la finalul testarii. Samanta din 2013, prezintd o ratd micd in
prima zi de evaluare a acestui indice, dupa care are valori de 1,3% si 3,3% 1n urmatoarele zile,
probabil datorita unei incetiniri a dinamicii de germinare, dupa care aceasta capatd un ritm
care asigurd in final, un indice corespunzator standardului.

O situatie speciala prezintd sdmanta din 2012, care are la prima evaluare o rata de
8,4%, dupa care scade spre valori de 0 si 1,0%, fara a realiza indicele de germinatie care ar
califica-o ca o samanta comerciala.

Capitolul 6 - Rezultate privind influenta cultivarului asupra principalilor indici chimici
si biochimici, are o structurd asemanatoare cu cea a capitolului precedent, respectiv:

- Scopul si obiectivele cercetarilor;

- Materialul si metoda de cercetare;

- Rezultate obtinute.



In mod concret, scopul cercetirilor a fost de a stabili in ce masura cultivarul determina
calitatea substratului metabolic al semintelor, respectiv compozitia chimica si biochimica a
semintelor. Asa cum a mai fost aratat, obiectivele sunt grupate in trei pachete de activitéti prin
care sunt determinate trei grupe de indicatori chimici si biochimici. Prin metodologia de lucru
au fost alese metodele si tehnicile pentru urmatoarele determindri: umiditatea (continutul in
apa al semintelor), cenusa, fibre totale, proteina bruta, lipidele totale, catalaza si amilaza.

Rezultatele sunt structurate in trei grupe, dupa cum se va arata in continuare.

- Rezultate privind influenta cultivarului asupra umiditatii, cenusei si fibrelor totale
aratd ca acesti indicatori difera in cadrul sortimentului de sase cultivare folosite ca material
biologic in capitolul precedent. Continutul in apa al semintelor a avut valori cuprinse intre
9,7% si 13,4%, in timp ce media este de 10,8%; In mod evident reiese ca cele sase cultivare
au valori diferite privind continutul semintelor in apa.

Continutul in cenusa al semintelor a fost in medie de 1,8%, cu variatii intre 1,4% si
2,4%, iar continutul in fibre totale a variat intre 5,8% si 8,7%, cu o medie experimentala de
7,23%. Aceste date indreptitesc la concluzia conform careia cultivarul are o influenta
evidentd asupra celor doud componente chimice: sarurile minerale si fibrele.

- Rezultate privind influenta cultivarului asupra continutului in proteina bruta, lipide
totale, glucide reducatoare si amidonului arata ca si indicatorii mentionati sunt in mod evident
diferiti in functie de sortimentul analizat. Astfel, proteinele brute reprezinta in medie 23,10%,
cu variatii evidente intre 20,20% si 27,40%. De asemenea, lipidele, Tn mod neasteptat sunt in
medie In procent de circa 6%, cu variatii Intre soiuri relativ mici, dar evidente, respectiv intre
5,10% si 6,50%.

Glucidele reducatoare si amidonul sunt substante importante in primele zile de viata
din perioada de germinare si de dezvoltare a plantulei. Glucidele reducatoare au variat in
limite relativ mari, de la 10,20% pana la 18,30%, cu o medie de 14,60%, iar amidonul a variat
de asemenea in limite largi, de la 30,65% la 48,30%, cu o medie experimentala de 38,29%.

- Rezultatele privind influenta cultivarelor asupra enzimelor catalaza si amilaza
demonstreaza in mod evident ca si in acest caz samanta are o compozitie in aceste enzime
care depinde de soi. Astfel, catalaza a variat intre 23,6 ppm si 36,6 ppm, cu o medie de 32,4
ppm, iar amilaza a avut valori cuprinse intre 24,0 ppm si 29,0 ppm, cu o medie de 25,4 ppm.

Compozitia chimica, in special in glucide si proteine, ca si cele doua enzime, ar putea
explica diferentele referitoare la germinatie, cunoscut fiind faptul ca aceste substante
reprezintd substratul pentru energia necesara germindrii si, respectiv, catalizeaza reactiile

chimice, care asigura reactiile de asigurare a energiei necesare germinarii.



In finalul tezei sunt prezentate concluziile generale ale tezei din care reiese ca scopul

sl obiectivele tezei au fost integral realizate.

SUMMARY

Key words: seed, pea, storage, germination, germination velocity, seed vigor

The seed is a special agricultural product, from two points of view: as a source of
nourishment for humans and animals, and especially as a perpetuating material for plants, and
also, in the context of their cultivation, as a biological material used in establishing the crops.

When the seed is used for establishing new crops, its importance grows, since it is the
one carrying the caracteristics that the new plants to be generated will also have. The better
the seed is able to posess a set of morphological, anatomic, physiological, chemical and
biochemical characteristics that define the quality of the seed, the better these characteristics
will be able to be manifested.

A quality seed is evaluated by using certain indices, such as moisture, physical purity,
germination, state of health etc., but the final test is passed based on how the crop is
established with this seed.

The seed quality is determined by an entire chain of factors (objective and subjective),
such as: the natural environmental conditions, the work of establishing the crop, the
maintainance work, harvesting the seeds, their conditioning, method of packaging, storage
and marketing.

From the moment of its reception, the seed has a special biological value, attested by a
quality certificate, and in the end gets an economic value which ensures the economic
efficiency that renders visible any production activity.

For this reason, the PhD thesis had the aim of studying the storage conditions, as well
as studying the evolution of the seeds’ main quality indices during storage, for the
optimization of the seeds’ storage and for ensuring the biological value for as long as
possible.

In order to achieve the research aim set, the following objectives have been
established:



- the evaluation of the storage conditions of pea seeds in the county of Galati; case
studies;

- the evaluation of the main quality indices of pea seeds, focusing on the germination;

- the study of some biochemical indicators involved in the seed storage process and
especially in determining the seeds’ vigor.

The aim and objectives set will offer us a full picture of some biological and
biochemical processes that will interest both scientific reseachers and practitioners from the
seed industry and the production farms.

The studies and research were carried out within the PhD program offered by the
Doctoral School of Engineering Sciences, of the Institution Organizing Doctoral Studies -
IOSUD of USAMV lasi, within the Doctoral School of Engineering Sciences, the
Horticulture domain, Vegetable growing specialization.

The research activity was carried out on the field, at companies that store and sell
seeds, as well as at the Vegetable growing Discipline, within its research laboratory.

The PhD thesis is structured in two parts:

- part | - Present knowledge regarding the quality of seeds during storage;

- part 11 — Results of own studies and research.

Chapter 1 - The importance of a quality seed in the agricultural production, comprises
of seven sub-chapters that present:

- The seed as a biological and genetic factor in establishing the crops;

- Defining the main quality indices of seeds;

- The physical and biological determinations for the quality evaluation;

- The germination as a main quality index that determines the seeds’ capacity of
storage;

- The metabolism of germination;

- The seed’s vigor — as a complex quality indicator and its importance;

- The chemical composition of the pea seeds.

Chapter 2 - Seed conditioning, packaging and storage, presents:

- The seeds’ conditioning;

- Packaging;

- The seeds’ storage.

The two chapters of part | of the present thesis build a knowledge synthesis at a
national and international level regarding the importance of a quality seed and what are the

indicators according to which this quality is defined, as well as the technological flow strictly



focusing on the seed as an object of study. For the most part, this synthesis is based on the
provisions of national and international legislation regarding the seed, as well as on the
information of great importance found in the literature published on this subject.

Part Il is presented over the course of four chapters.

Chapter 3 - The aim and objectives of the research. The biological material used and
the general methodology of work is structured in three sub-chapters:

- The research aim and objectives;

- The biological material used;

- The general research method.

Regarding the research aim and objectives previously presented, this sub-chapter
discusses the motivation behind the present scientific work, based on the current
circumstances referring to the seed storage conditions and the necessity of an analysis of the
seeds’ quality depending on the diversity of the seed samples, the cultivar, the seeds’ age, as
well as their chemical and biochemical composition.

The biological material is represented by several seed samples taken from different
producers, samples taken depending on the cultivar and samples aged between 1 to 5 years.
The samples taken depending on the cultivars came from the following varieties: Ambrosia,
Television, Ran 1 — unwrinkle grain, Skinado, Ran 1 — wrinkle grain and Kelvedon Wonder.
The Kelvedon Wonder variety was used as biological material in the study of how the age of
the sample influenced the seeds’ biological quality.

The general work methodology included several research packages:

- a case study that analyzed the technical-administrative and economic conditions from
two seed companies;

- experience no. 1 — the study of the main germination indicators and their dynamics
depending on the cultivar and the storage period;

- experience no. 2 — the study of the main biochemical indicators and their evolution
depending on the cultivar and the storage period.

The study of the germination was carried out on series of eight samples taken from
different seed producers, at the reception done by the two economic operators. Also, this
study was done on six seed samples taken from the cultivars previously mentioned, the same
as for the samples from the four different years (2012-2015).

The germination was studied based on the germination index, the germination rate, the

germination velocity and the coefficient of velocity of germination.



The study of the main chemical and biochemical indicators according to each cultivar
ws comprized of three groups of analyses: (1) moisture, as hand fibers; (2) crude protein,
lipids, reducing sugars and starch; (3) catalase, amylase and the water retention capacity.

Chapter 4 - Results regarding the seeds’ storage conditions based on two case studies,
is structured in three sub-chapters:

- Research aim and objectives;

- Material and research method;

- Results obtained.

The aim of the research was to analyze the way in which the two seed producing
companies from the county of Galati, SC GVA Marcom SRL and SC Diaplant Interagro SRL,
were organized, based on the following studies, that have represented the objectives of this
study:

- The study of the location of the storage facility SC GVA MARCOM SRL;

- The study of the organizational chart with the economic operators’ staff;

- The study of the facilities and their equipment;

- Evaluation of the seed storage capacity;

- The study of the environmental conditions during the seeds’ storage;

- Analysis of the quantities of seeds rolled:;

- The study of the technological flow of storage.

The results of the analysis have shown that the two companies have an extremely
advantageous location, in a vegetable growing area of tradition and with remarcable results in
the vegetable production.

The two companies have an appropriate and complete establishment plan, employing a
qualified staff (secondary and higher education), with excellent experience in the activity of
storing, packaging and selling vegetable seeds.

The facilities of the two companies are modern, sectorized on different types of
activities and have the necessary equipment as well (a micro laboratory for seed analysis,
packaging and sealing machines, management and quantitative evidence tools, etc.).

The storage capacity is not very big, but it is sufficient for the storage of the planned
quantitites of seeds; the facilities and the organization of the storage ensure a good circulation
of products and staff, under a very strict discipline.

The environmental conditions are classically ensured, based on natural ventilation,

without necessity of regulating the storage temperature.



The storage facility manages only the quantities of seeds and of the variety that
ensures the necessary quantity of seeds solicited by vegetable farmers or other consumers.

The technological flow is established by a program of activities that respects the
legislation in force regarding the storage, packaging and circulation of seeds.

Chapter 5 - Results regarding the seeds’ main quality indices, focusing especially on
the germination, is also structured in three sub-chapters:

- Aim and objectives of the experiment;

- Material and research method;

- Results obtained.

The specific purpose of the research reported in this chapter is to analyse in detail the
seeds’ quality, focusing especially on the germination of pea seeds. In order to achieve this
purpose, the following objectives have been established:

- the study of the main quality characteristics based on which the seeds’ reception is
done;

- the study of the germination process for a selection of six cultivars;

- the study of the germination process depending on the storage period.

In order to achieve these objectives, we have established the way in which the
germination evolves, depending on the cultivar and the seeds’ storage period.

The results are established according to the three objectives attained, within three
experiments.

In the first experiment, the quality of seeds upon reception was studied, in the case of

eight samples taken from each of the two economic operators.

Regarding the moisture, physical purity, germination, the sanitary state and the
organoleptic aspect can draw the following conclusions:

In the synthesis, the moisture level was under the maximum hreshold of 14% for the
majority of the samples, except for two samples received from economic operator no. 1. The
seed lot corresponding to these two samples was returned to the producer for correcting the
moisture level.

The physical purity varied between relatively small limits and it surpassed the
minimum admitted limit of 98%.

Regarding the germination, three out of the 16 samples have not fulfilled the standard
of minimum 80% and, as a result, the seed lots corresponding to these samples with

germination levels of under 80% were returned to the seed producer.



The phytosanitary state was appropriate in the case of 12 samples, and in the case of
four samples, it was deemed unsuitable because of the presence of small holes made by the
pea weevil. The seed lots corresponding to these samples were not accepted to be received.

The organoleptic aspect was appropriate, even though some samples containing
stained seeds were reported, but the stains were not determined by pathogens.

In the second experiment, the germination of six cultivars was studied: Ambrosia,
Television, Ran 1 — unwrinkle grain, Skinado, Ran 1 — wrinkle grain and Kelvedon Wonder.

For the entire selection of cultivars, the germination was studied by using the
following indicators: the germination index (in dynamics), the germination velocity, the
coefficient of velocity of germination and the quality of the germination process.

The germination process was monitored starting from the fifth day from the beginning
of the experiment (when the seeds were placed to germinate).

The dynamics of the germination indices started from values of about 71-88% and
reached values of about 81-98%. The evolution model of this dynamics, for all six cultivars,
was that of an upward curve, with the concavity towards the Ox axis. Some differences
between the six cultivars were recorded when the germination indices were expressed,
depending on different calendar dates, which demonstrates that the cultivar factor influences
the values of the germination indices and their dynamics.

The germination velocity, as a major indicator in the evaluation of the seed’s vigor
upon germination clearly differed depending on the cultivar, but the dynamics of this
indicator was relatively similar. In the fifth day after the seeds were placed to germinate, the
germination velocity recorded maximum values (about 18-22%) and gradually declined until
the last evaluation of the germination at similar values (about 8-10%). The experimental data
shows that the cultivar factor had a clear influence, which means that the varieties also
determine the seeds’ vigor, for some of the varieties the vigor being stronger, whereas for
some others, it could be more reduced.

The coefficient of velocity of germination, through which the germination is compared
at some point with the final germination, highlights objectively the seed vigor for each
cultivar. The reported data shows that upon the last reading of the germination values, the
highest values of the coefficient of velocity of germination were recorded in the case of the
Ambrosia (10,0%), Skinado (9,5%) and Kelvedon Wonder (9,5%) cultivars.

The quality of the germination process highlighted the fact that beside the normal
germs, depending on which the value of the germination index is reported, some abnormal

germs or dead (ungerminated) seeds also appeared.



In the case of the seeds with the lowest germination (but above 20%) some abnormal
germs were obviously reported (with maximum values of 8-14%). The cause of these
anomalies or dead seeds may probably be found, for the most part, in the technical
deficiencies of the harvesting and conditioning processes, but the experimental results show
that these anomalies have in their origin the morpho-anatomical charcateristics of the seeds,
determined by the cultivar.

The study of the germination process depending on the storage period was carried out
in the third experiment reported in this chapter.

The results present the germination dynamics and its rate for four samples from 2012-
2015, analyzed in February 2016. The seeds from all four samples belong to the Kelvedon
Wonder cultivar. The seed storage was done under the same conditions.

The experimental data shows that the storage period has influenced the two
germination indicators. Between the samples taken in 2014 and 2015 there are no clear
differences regarding the germination indices and their dynamics. In the fifth day after the
seeds were placed to germinate, the germination index was a little over 80%, in the case of
both samples, and finally reached values of 93,8-93,9%, 5-6 days after, which shows that the
2014 sample presents a similar germination to that of the 2015 sample.

The 2013 sample starts off with a germination index of 74,8% (in the fifth day from
the start of the experiment) and ends up reaching a value of 83,2%, five das after the
beginning of the process of recording the germination, which shows that the germination
dynamics, even though it is slower, ends up reaching values that qualifies the seed to be
commercialized.

The 2012 sample (stored for four years) starts off with a germination index of 60,3%
and ends up reaching a germination index of 70,1%, after 5-6 days, which disqualifies the
seed qualitatively from being commercialized.

The germination rate differed in the case of the four samples, even though the seeds
from 2014 and 2015 had similar rates, starting from the maximum value of 4,4-4,9% in the
first day of determination, reaching up to 0% at the end of the testing. The seeds from 2013
presents a small rate in the first day of the evaluation of this index, and afterwords reaches
values of 1,3% si 3,3%, in the following days, probably due to a slowdown of the germination
dynamics, so that after this, it reaches a rhythm that ensures in the end an index that
corresponds to the standard.



The seeds from 2012 represent a special case, which had a rate of 8,4%, at the first
evaluation, after which decreseas towards values of 0% si 1,0%, without obtaining the
germination index that would qualify the seed to be commercialized.

Chapter 6 — Results regarding the influence of the cultivar on the main chemical and
biochemical indices, has a structure similar to the one of the previous chapter, namely:

- Research aim and objectives;

- Material and research method;

- Results obtained.

The specific purpose of the research was to establish to what extent the cultivar
determines the quality of the metabolic substrate of seeds, namely the chemical and
biochemical composition of seeds. As previously shown, the objectives are grouped in three
activity packages, through which three groups of chemical and biochemical indicators are
determined. The work methodology established the methods and techniques used for the
following determinations: moisture (seeds’ moisture content), ash, total fibers, crude protein,
total lipids, catalase, amylase and the moisture retention capacity.

The results are structured in three groups, as follows:

- The results regarding the influence of the cultivar on the moisture level, the ash and
the total fibers, which show that these indicators differ within the selection of six cultivars
used as biological material in the previous chapter. The seeds’ moisture content recorded
values between 9,7% and 13,4%, while the average is of 10,8%; it is clearly shown that the
six cultivars have different values regarding the seeds’ moisture content.

The seeds’ ash content was on average of 1,8%, with variations between 1,4% and
2,4%, and the total fibers content varied between 5,8% and 8,7%, with an experimental
average of 7,23%. These data lead us to the conclusion that the cultivar has a clear influence
over the two chemical components: minerals salts and fibers.

- Results regarding the influence of the cultivar on the seeds’ crude protein, total
lipids, reducing sugars and starch content, which show that the aforementioned indicators are
clearly different depending on the cultivar analyzed. Therefore the crude protein represents on
average 23,10%, with clear variations between 20,20% and 27,40%. Also, lipids,
unexpectedly, are on average of 6%, with small but clear variations between varieties, namely
between 5,10% and 6,50%.

The reducing sugars and the starch are some important substances in the first days of
life from the germination and seedling development period. The reducing sugars varied

withing large limits, from 10,20% up to 18,30%, with an average of 14,60%, and the starch



also varied within large limits, from 30,65% up to 48,30%, with an experimental average of
38,29%.

- The results regarding the influence of the cultivars on the catalase and amylase
enzymes, which clearly demonstrate that in this case as well, the seed’s composition
concerning these particular enzymes also varies depending on the variety. So, the catalase
varied between 23,6 ppm and 36,6 ppm, with an average of 32,4 ppm, and the amylase
recorded values between 24,0 ppm and 29,0 ppm, with an average of 25,4 ppm.

The chemical composition, especially concerning the sugars and the proteins, as well
as the two enzymes, could explain the differences found in the germination, considering the
fact that these substances represent the substrate for the energy needed for germination, as
well as the ones that act as a catalyst for the chemical reactions and ensure the reactions that
provide the necessary energy needed for the germination.

At the end of the thesis, the general conclusions of the thesis are presented, which

show that the objectives set for the thesis were completely achieved.



