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ASPECTS REGARDING  DOWNY MILDEW  IN SUNFLOWER, 

IN FUNDULEA,  ROMANIA,  IN YEARS 2018 AND 2019 

 

ANTON Florin  Gabriel1,2, Maria1 PACUREANU-JOITA, Danil1 

STANCIU, Mihaela1 DAN 
1National Agricultural Research and Development Institute, 

Fundulea, Calarasi, Romania; 
2University of Agronomic Sciences and Veterinary Medicine ï 

Bucharest, Faculty of Biotechnology, Romania  

Corresponding e-mail: gabi22mai@yahoo.com 
 

Downy mildew in sunflower has a major impact on seed yield, in 

years when pathogen Plasmopara hastedii has developed. Climatic 

conditions from year 2018, has no influence in development of this 

pathogen because in months April  and May was registered high 

temperature and no precipitations, but in year 2019 situation is 

changed. In early sowing, in field condition, in begging of April  of 

year 2019, was no infection on sunflower genotypes. In late sowing, in 

field condition, in middle of May of year 2019, was a big infection 

with downy mildew in sunflower. For this reason, we must obtain new 

genotypes of sunflower with genetic resistance at new races of 
pathogen Plasmopara halstedii. 
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NEW GERMPLASM  REALISED TO WINTER  PEA WITH  

SUPERIOR AGRONOMIC  TRAITS  

 

AncuŞa BŀRBIERU  

National Agricultural Research and Development Institute Fundulea, 
Calarasi, Romania 

Corresponding author email: cringasuancuta@yahoo.com 

 

The development of the winter pea crop represent a major 

challenge to expand plant protein production in temperate areas. 

Breeding winter cultivars requires the combination of freezing 

tolerance as well as high seed productivity and quality. 

Winter peas have some advantages over spring peas like: better 

establishment and more efficient use of humidity during the winter 

season, which makes it less vulnerable to drought over the spring, 

frequently in Romania in the last years; winter peas can be sown in 

mixture with some cereal (barley, triticale, grasses) for obtaining high 
nutritive green forage; earlier harvest; has a longer vegetation period 

and get higher productivity and more stable yield than spring peas 

type. 

In this paper we present data obtained from the first F4 and F5 

lines of winter peas obtained in the NARDI-Fundulea program with 

the germplasm of winter peas from USA and Austria. A number of 

170 lines, selected from winter/winter and winter/spring crosses pea 

genotypes, have been tested in 2019 in the field of NARDI Fundulea. 

The conclusion of this preliminary study is that will  be possible to 

realize the genetic progress in breeding in winter peas, to select the 

new varieties with good enough winter hardiness and being with high 
yield, different earliness or plant height.  
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NATURAL  AND CHEMICALLY  MODIFIED  STARCHES AS 

GELLING  AGENTS OF NUTRIENT  MEDIA  FOR BARLEY  

HAPLOID  PRODUCTION IN ANTHER CULTURE  IN VITRO  

 

O. V. BILYNSKA 1, P.G. DULNYEV 2 
1Plant Production Institute nd. a. V.Ya. Yuriev of National Academy of 

Agrarian Sciences of Ukraine, Kharkiv, Ukraine,  

Corresponding author email: bilynska_genetics@yuriev.com.ua; 
2Institute of Bioorganic Chemistry and Petrochemistry of National 

Academy of Sciences of Ukraine, Ukraine 

 

Gelling agents are known to be common components of solid and 

semisolid media for plant tissue and organ culture in vitro. Agar, 

which is a complex polymer produced from some species of red algae, 

is applied in the most media. Agarose, a product of agar purification 

and modification, as well as gelrite and phytagel, which are 

polysaccharides of bacterial origin, are used in some experiments due 
to their transparency and a capacity to form gel at a lower 

concentration in comparison to agar. A common feature of these 

solidifying agents is their biological inertness. An alternative way of 

media solidifying is application of starches, both natural and modified, 

which are biological polymers available for utilization by explants and 

can serve an additional source of their nutrition.  

In order to produce an effective gelling agent for agar substitution 

in nutrient media for spring barley haploid production via anther 

culture in vitro, a series of experiments on application of natural 

starches produced from seeds of mutant corn lines with a high 

amylose content (mutations su2 and ae), pea starches of wild type and 
with a high amylose content (mutation rugosus), barley starches of 

wild type and with a high content of amylopectin (waxy) as well as 

more than 30 preparations of chemically modified starches were 

carried out.  

The results of our investigations showed that media solidified with 

any starch were more effective for the induction of direct 

embryoidogenesis and green plant regeneration in barley anther 

culture in vitro than those solidified with agar (Difco, Ferak, USA) or 

gelrite (PhytoTech Lab, USA).  

mailto:bilynska_genetics@yuriev.com.ua


 14 

Current Aspects and Prospects in Plant Breeding  

 

 

In addition, substitution of agar with starches was a more 

beneficial experimental approach than modifications in growth 

regulator compositions and carbohydrate content.  

For the first time, trophic properties of chemically modified and 
natural starches with various amylose contents were assessed in 

embryo culture in vitro. The effective method for sterilization of seeds 

for embryo culture was developed (Patent of Ukraine 118385). We 

also obtained a direct evidence of amylase activity in developing 

androgenic structures in anther culture in vitro staining gels with 

0.025 % iodine solution before and after anther cultivation and 

transfer of callus and embryiods to regenerative medium.  

When comparing morphogenetic effect of natural and chemically 

modified starches the latter are considered to be more promising. 

Having studied gelling properties and morphogenetic effects of new 

preparations of chemically modified starches, we selected D5a, D5a-

M and Da-1 for further investigations.  
The best results were obtained when starch-solidified media were 

applied in combination with a modified method of spike pretreatment 

at low positive temperature ensuring long-term storage of plant 

material (Patent of Ukraine 113261). A technology of barley 

androgenic haploid production in anther culture in vitro was improved 

due to these two innovative elements. The efficiency of this 

technology in model genotype DH00-126 exceeded 100 % of green 

plants-regenerates related to the total amount of cultivated anthers. 

When it was applied to obtain haploids from breeding hybrid material, 

the mean plant regeneration frequency was close to 20 %, which was 

2.5-fold higher in comparison to that obtained by the basic 
technology.  
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RGA MARKERS  TO STUDY OF THE GENETIC  DIVERSITY  

OF SOME TOMATO  GENOTYPES IN MOLDOVA  

 

Ina BIVOL, Iulia  SIROMEATNICOV, Nadejda MIHNEA  

Institute of Genetics, Physiology and Plant Protection,  
Chisinau Republic of Moldova  

Corresponding author email:bivolinga@yahoo.com  

 

Tomato (Lycopersicon esculentum Mill.)  is not only a model plant 

species for the different scientific investigations, but also it is one of 

the most important vegetable crops of global importance for human 

food. Tomato breeding projects are aimed to solve problems with 

disease resistance, fruit abscission and size, soluble solids, texture, 

flavor, pigmentation and long-term storage ability. The tomato crop is 

susceptible to over 200 diseases caused by pathogenic fungi, viruses, 

bacteria and nematodes. The increased knowledge on the genetic 

diversity and understanding how plants resist the assaults from 
potential pathogenic agents by their innate immunity system is 

decisive for developing a sustainable agriculture. Significant 

achievements were attained in development of molecular markers 

linked to disease resistance and an understanding of the molecular 

mechanisms by which plants recognize the invading pathogenic agents 

and activate appropriate defense programs. Resistance gene analogs 

(RGAs) to different pathogens cloned from a variety of plant species 

are large class of potential R-genes that have conserved domains 

structural similarity and the encoded proteins with several features in 

common. These findings suggest that plants may have evolved 

common signal transduction mechanisms for the expression of 
resistance to a wide range of unrelated pathogens. Thereby, RGA 

technique offers some advantages in development of the effective 

breeding programs for plants disease resistance. 

The research objectives were to assess the genetic diversity and 

examine relationships among the studied Moldavian tomatoes 

genotypes based on several conserved domains of RGAs. 

26 tomato genotypes were obtained from the collection of the 

Institute of Genetics, Physiology and Plant Protection.  
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Six pairs of RGA primers based on conserved leucine-rich repeats 

(NLRR for/rev for N gene conferring resistance to TMV, CLRR 

for/rev - Cf-9 gene resistance to Cladosporium fulvum, XLRR for/rev 

- Xa21 gene resistance to Xanthomonas campestris pv oryzae, RLRR 
for/rev - RPS2 gene resistance to Pseudomonas syringae) and 

serine/threonine protein kinases domains (Ptokin1/2 and Ptokin3/4 

resistance to bacterial pathogen Pseudomonas syringae pv tomato) of 

several resistance genes were used. 

According to the results of RGA-markers it was found that the 

studied genotypes are quite heterogeneous. It was discovered that 5 

RGA primers generated 64 specific and 38 polymorphic fragments 

among tomato accessions. RGA-analysis has revealed in most cases 1-

35 amplicons corresponding to candidate resistance genes (except for 

RLRR for/rev primer, which did not yield any amplicon). The 

molecular size of RGA amplified fragments ranged from 216 to 2460 

bp. The primers CLRR for/rev and XLRR for/rev produced the 
highest level of polymorphism (100 and 66.66%, respectively), while 

the level of polymorphism by means of primers Ptokin1/2, NLRR 

for/rev and XLRR for/rev was 22.86, 33.33 and 44.44%, respectively. 

Using Euclidean distance following Nearest Neighbor method, the 26 

tomato genotypes were grouped into two distinct clusters. Cluster I is 

formed of hibrid (Prizior x (L. hirsutum Dunal x Prizior) and cultivars 

Ballada, Prizior, Fakel, Milenium, Caterina, Tomiĸ, Rozovii gigant, 

moreover, Prizior, Fakel and Milenium showed a high degree of 

similarity. The largest cluster II  contained five separate subclusters: 

the members of subcluster 1 were cultivars Prestij, Mihaela, Anatolie, 

Cerry Dani, Jacota; subcluster 2 consisted of genotypes Mary 
Gratefully, Jubiliar, Iulihirsutian; subcluster 3 ï Trapeza, Djina, 

Missouri, Flacara, Luci, Meridian; subcluster 4 ï Mia, Ceri (L. 

esculentum var. cerasiforme), and those of subcluster 5 were lines 

L72, L 74. 

Summing it up, out of tested 6 pair of primers only 5 pairs were 

effective to distinguishing tomato genotypes for diversity in R genes 

and perhaps associated disease resistances. These findings will  

facilitate the disease resistance identification and speed up the 

development resistant genotypes of tomato to a wide array of 

pathogens in breeding programs.  
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STUDIEREA LINIILOR  CONSANGVINIZATE  DE PORUMB 

INDURATA  DUPŀ CAPACITATEA  DE COMBINARE  

 

Pantelimon BOROZAN, Ghenadie RUSU 

Institutul de Fitotehnie ñPorumbeniò, Republic of Moldova 
Corresponding author email:pantelimon.borozan@yahoo.com 

 

Dintre multiplele caractere agronomice studiate la liniile 

consangvinizate, cel mai important este capacitatea de combinare. 

Capacitatea de combinare este determinatŁ genetic, iar valoarea 

acesteia depinde de genotipul materialului biologic iniἪial. 

Consangvinizarea Ἠi selecἪia ulterioarŁ nu schimbŁ semnificativ 

valoarea combinativŁ, pe mŁsurŁ ce homozigoἪia creἨte. Fixarea 

genelor responsabile de manifestarea capacitŁἪii de combinaἪie are loc 

´n primele generaἪii de consangvinizare Ἠi ´mbunŁtŁἪirea ulterioarŁ a 

acesteia prin metode tradiἪionale este puἪin probabilŁ. Individualitatea 

liniei se manifestŁ ´n primele generaἪii Ἠi se pŁstreazŁ ´n timpul 
consangvinizŁrii Ἠi selecἪiei ulterioare. 

Liniile consangvinizate au fost create, folosind metoda 

pedigreului, care se deosebeĸte prin aceea cŁ materialul iniŞial sub 

formŁ de populaŞii sintetice ĸi hibrizi a inclus mostre cu genealogie ĸi 

´nsuĸiri agronomice complementare bine cunoscute din complexul de 

germoplasmŁ Euroflint. SelecŞia fenotipicŁ a fost conceputŁ ´n cadrul 

populaŞiilor segregante F2 ĸi continuatŁ ´ntre ĸi ´n interiorul 

descendenŞelor ´n generaŞiile S1-S3, inclusiv pe fundal cu densitate 

sporitŁ a plantelor. Testarea capacitŁŞii de combinare a fost efectuatŁ 

´n generaŞiile S3-S4, pun©nd accentul pe ´nsuĸirile agronomice a 

descendenŞelor per se.  
Pentru aprecierea capacitŁἪii generale de combinare au fost 

selectate 20 familii,  fenotipic omogene cu caractere ameliorative 

performante. Liniile respective au fost incluse ´n ´ncruciĸŁri sistemice 

de tip topcross cu 3-4 testeri din grupele heterotice alternative - 

Iodent, Lancaster ĸi BSSS-B37. 13 mostre av©nd o perioadŁ de 

vegetaŞie mai timpurie au fost ´ncruciĸate cu 3 testeri ï hibrizi simpli, 

iar 7 familii,  fiind mai tardive au fost ´ncruciĸate cu 4 testeri dintre 

care, douŁ linii  ĸi 2 hibrizi simpli cu perioadŁ de vegetaŞie mai mare. 

AlŁturat liniile consangvinizate au fost verificate Ἠi dupŁ capacitatea 

de restaurare a fertilitŁŞii polenului ´n test©ncruciĸŁri cu sursele 

androsterile MKP61cmsM x MKP601 ĸi MKP61cmsM x MKP602.  



 18 

Current Aspects and Prospects in Plant Breeding  

 

 

Mostrele respective prezintŁ ´ncruciἨŁri ´nrudite din grupa de 

germoplasmŁ Reid Iodent.  

Experimentarea tect´ncruciἨŁrilor a fost efectuatŁ ´n culturi 

comparative de orientare, pe parcele cu suprafaἪa de 9,8m2 ´n douŁ 
repetiἪii la o densitate de 60mii plante/ha. Pentru comparaŞie, ´n 

calitate de martori au servit hibrizi creaἪi ´n baza liniilor  

consangvinizate de tip indurata MKP22MRf ĸi AN615/95MRf 

utilizate ´n calitate de forme paterne ´n hibrizii Bemo 203MRf ĸi 

Porumbeni 176MRf. Analiza rezultatelor obŞinute a permis sŁ 

depistŁm 8 linii  cu capacitate de combinare egalŁ sau superioarŁ 

martorilor respectivi, apreciate ĸi ´n timpul vegetaŞiei cu note ´nalte 

dupŁ omogenitatea plantelor ĸi alte caractere ameliorative importante.  

Interes deosebit prezintŁ lini ile AN4588/16, AN5000/16, 

AN5008/16, care ´n combinaἪii hibride au ´nregistrat o producŞie 

respectiv de 7,32t/ha, 7,33t/ha ĸi 7,38t/ha, depŁĸind martorii 

aproximativ cu 0,5tone/ha. DupŁ umiditatea boabelor mostrele 
studiate variazŁ ´n intervalul de 13,5-14,7%, fiind la nivel cu martorii. 

Dintre liniile mai tardive s-au evidenŞiat AN3971/16, AN3983/16 Ἠi 

AN3997/16, care ´n combinaŞie cu acelaĸi tester au format peste 

7,50t/ha producŞie de boabe. MenŞionŁm cŁ producŞie de boabe medie 

obŞinutŁ de cŁtre hibrizii studiaŞi a variat ´n intervalul 5,70-7,80t/ha. 

Liniile nominalizate vor fi  utilizate ca forme paterne la crearea 

hibrizilor cu perioadŁ de vegetaἪie mai tardivŁ (FAO 300).  

Analiz©nd capacitatea de combinare a testerilor observŁm cŁ 

diferenŞe semnificative ´ntre ei nu existŁ. Deosebire neesenŞialŁ este 

´ntre testerii din schema a doua, care demonstreazŁ cŁ liniile ´n 

combinaŞie cu testerul din grupa Lancaster au manifestat producŞie 
mai joasŁ. Liniile evidenἪiate cu capacitate de combinare ´naltŁ vor fi  

transferate ´n colecἪia operaἪionalŁ a laboratorului Ἠi utilizate ´n 

calitate de forme paterne pentru sintetizarea hibrizilor cu formele 

materne din grupele heterotice Iodent ĸi BSSS-B37. Paralel liniile vor 

servi Ἠi ca donatori de gene favorabile ´n scopul sintetizŁrii 

materialului biologic iniŞial. Hibrizii  evidenἪiaἪi cu liniile respective 

vor fi  transferaἪi pentru testare ´n culturi comparative de concurs, apoi 

´n testŁrile oficiale pentru omologare. 
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SELECTION  OF SILYBUM MARIANUM  (L.) GAERTN.  

IN TRANSNISTRIA  

 

Nina CHAVDAR1,2, Alexander RUSHCHUK1,  

Denis SHAYKHILOV1 
1Transnistrian State University  

named after T.G. Shevchenko, Tiraspol;  
2State Botanic Garden, Tiraspol  

Corresponding author email: chavdar1957@mail.ru 

 

Introduction. Silybum marianum (L.) Gaertn. is a valuable, first of 

all medicinal plant. It is used to treat liver diseases. Silybum marianum 

(L.) Gaertn. preparations: çHepabeneè, çHepatofalk plantè, çLegalon 

70è, çLegalon 140è, çSilymarin Geksalè (German manufacturer); 

çHeparsilè, çHepatophyteè, çDarsilè, çSiliborè (Ukrainian 

manufacturer); çSilymarolè (Polish manufacturer); çSimeparè 

(Switzerland manufacturer); çPM Sirinè (Australian manufacturer); 
çLevasilè (Indian manufacturer); çKarsilè (Bulgarian manufacturer) 

and others with hepatoprotective effect. Currently it is increasingly 

being used in the food industry. With the addition of seeds of Silybum 

marianum (L.) Gaertn., therapeutic and prophylactic types of bread 

and bread rolls are baked. 

The relevance of the selection work of Silybum marianum (L.) 

Gaertn. for the conditions of Transnistria is due to an spreading of 

liver diseases. 

The purpose of research: the creation of varieties of Silybum 

marianum (L.) Gaertn. suitable for cultivation in Transnistria. 

Material and methodology. The starting material for creating the 
variety was a hybrid population of plants. Selection method - 

individual selection. 

Research results. Among the requirements of the indicators of the 

variety model for Transnistria in the first place is resistance to viral 

and phytoplasmic diseases. Research of N.N. Balashova, A.P. 

Harkova, O.O. Timina showed a high prevalence of viruses: tobacco 

mosaic virus, cucumber mosaic virus, potato Y-virus, bronze virus of 

tomatoes, as well as phytoplasmic diseases. Exploratory studies in 

Transnistria confirmed the susceptibility of Silybum marianum (L.) 

Gaertn. to viruses and phytoplasmic diseases. 

mailto:chavdar1957@mail.ru


 20 

Current Aspects and Prospects in Plant Breeding  

 

 

When sowing seeds in the early stages in the third decade of 

March ripening usually begins in early-ripening forms at the end of 

June, mid-ripening in the first decade of July, later-ripening in the 

second or third decade of July. It has been figured out that precocious 
forms go away from the disease and form a high yield of seeds. 

In this regard, selection was aimed at creating first of all an early 

ripening variety. 

In 2018, the Transnistrian State University named after T.G. 

Shevchenko received a patent for the variety of Silybum marianum 

(L.) Gaertn. çPervenets Pridnestrovyaè. Authors: Chavdar N.S., 

Rushchuk A.D., Vishnevskaya O.N., Shaykhilov D.T. 

The time of full  ripening of the fruit is 70-75 days. The diameter of 

the plant rosette before stalking is 76-78cm. The height of the plants is 

120-138cm. The plants are slightly leafy. When sowing with row 

spacing 70-90cm the plants branch, forming 5-8 branches of the 

central stem. The inflorescence horizon is medium. The stem is 
lanuginous. The flowers are pink, the diameter of the inflorescences is 

6-7cm. The seeds are dark brown with small stripes on some of them. 

The average yield of seeds from the central inflorescence counts 4,1g, 

from the lateral inflorescence counts 4,3g. The weight of 1000 pieces 

of seeds is high and counts 29,18g. The yield on the bogara is 13-

15centner/hectare. 

 

Keywords: Silybum marianum (L.) Gaertn., plant breeding, 

characteristics of the variety çPervenets Pridnestrovyaè 
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Utilizarea razelor gama drept modificatori genetici tradiŞionali ´n 

calitate de sursŁ de destabilizare a materialului genetic ĸi sporirea 

variabilitŁŞii ´n complex cu cultura in vitro, contribuie la mŁrirea 

posibilitŁŞii de a obŞine noi caractere valoroase ce se transmit 

generaŞiilor ulterioare de plante. Ċn rezultatul studierii formelor 

mutante, s-a atestat o ratŁ ´naltŁ de inducere a variabilitŁŞii caracterelor 

morfologice al somaclonelor de triticale, regenerate de la donorii 

supuĸi acŞiunii radiaŞiei gama. 
Pentru inducerea calusogenezei ĸi studierea capacitŁŞii morfogene 

au fost utilizaŞi ca sursŁ de explant embrioni maturi de la 8 genotipuri: 

Ingen 33, Ingen 35, Ingen 40, Ingen 93, Polonez LT 76872, Rodlen, 

Colina, 188TR5021, CAD 2/917 supuĸi iradierii gama cu doza de 150 

Gy la instalaŞia gama RXM-V-20, sursa radiaŞiilor- 60Co, 0,16 g/sec. 

RegeneranŞii au fost obŞinuŞi prin morfogenezŁ pe medii de culturŁ de 

iniŞiere a calusogenezei, menŞinere ĸi regenerare de plantule. Ċn 

calitate de substrat a servit mediul de bazŁ Murashige ĸi Skoog (1962) 

suplimentat cu glicinŁ(2mg/l), tiaminŁ-HCl(1mg/l), L-

asparaginŁ(150mg/l), zaharozŁ(30g/l), agar(7g/l), pH-ul 5,8. Mediul 

de inducere a calusogenezei a fost suplimentat cu AgNO3(10mg/l) ĸi 
2,4D(2mg/l). Pentru inducerea morfogenezei calusul a fost transferat 

pe mediu de regenerare: BAP(1mg/l), IUC(0,5mg/l) ĸi 

AgNO3(10mg/l). Plantulele obŞinute au fost transferate ´n substrat sol 

pentru aclimatizare. 

Analiza valorilor obŞinute pentru formele mutante ´n comparaŞie cu 

martorul, ne permit sŁ evidenŞiem un spectru larg al variabilitŁŞii dupŁ 

urmŁtoarele caractere: talia plantei (40-125cm), numŁrul de noduri (4-

10), lungimea frunzei (21,5- 41cm), lungimea spicului (5-8,2 cm), 

numŁrul ĸi forma boabelor, observate spre sf©rĸitul perioadei de 

vegetaŞie. 

 

mailto:renataciobanu3@gmail.com
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DupŁ talia plantelor, formele de triticale se pot clasifica ´n trei 

grupe:- forme pitice, cu talia scurtŁ, av©nd ´nŁlŞimea medie cuprinsŁ 

´ntre 40 ĸi 60 cm, din care fac parte genotipurile Rodlen Ἠi 188 TR 

5027 - forme mijlociu de ´nalte, cu lungimea paiului cu valori cuprinse 
´ntre 85 ĸi 105 cm, corespund genotipurile Ingen 33, Ingen 35 Ἠi LT 

76872 Ἠi forme ´nalte, cu talia plantelor care depŁĸeĸte 105 cm, 

ajung©nd p©nŁ la 150 cm( Ingen 93, CAD 2/917). 

ObservaŞiile efectuate asupra spicului au demonstrat cŁ numŁrul de 

boabe ´n spic poate sŁ depindŁ fie de un numŁr mare de flori  fertile 

´ntr-un numŁr relativ mai mic de spiculeŞe, fie de un numŁr mai mic de 

flori  fertile, dar ´ntr-un numŁr mare de spiculeŞe ´n spic. Ċn legŁturŁ cu 

aceasta, ´n procesul de ameliorare, sunt de preferat formele cu spicul 

mai lung, care sŁ formeze p©nŁ la patru boabe ´n spiculeŞ, faŞŁ de 

formele cu spice scurte. Genotipurile CAD 2/917 ĸi Ingen 93 av©nd 

lungimea spicului de 8,2cm ĸi respectiv 7,9cm la varianta iradiatŁ ĸi 

7,7cm ĸi 7,2 la varianta martor sunt considerate genotipuri cu spicul 
lung. 

S-a determinat cŁ spicul lung coreleazŁ pozitiv cu numŁrul de 

boabe. DupŁ alte date, s-a stabilit cŁ la formele hexaploide de triticale 

existŁ o corelaŞie pozitivŁ ´ntre productivitatea plantei ĸi masa a 1.000 

de boabe, precum ĸi ´ntre acestea ĸi lŁŞimea frunzei superioare. Ċn 

medie s-au ´nregistrat 25-60 boabe ´n spic la varianta martor, faŞŁ de 

0-14 boabe ´n spic la genotipurile iradiate, care s-au caracterizat prin 

zb©rcire, precum Ἠi prin formarea incompletŁ a acestora. Cauzele care 

conduc la formarea boabelor zb©rcite sunt condiŞionate de acἪiunea 

culturii in vitro c©t Ἠi a razelor ionizante, astfel au loc modificŁri 

structurale ´n dezvoltarea bobului la stadii timpurii. 
Evaluarea regeneranŞilor obŞinuŞi ´n urma iradierii, a atestat o ratŁ 

´naltŁ de inducere a variabilitŁŞii caracterelor morfologice, care a fost 

dependent de genotipul plantei ĸi de acŞiunea factorilor mutageni 

aplicaŞi. 
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Onobrychis viciifolia is a valuable fodder plant in the Legume 

family (Fabaceae), which is fed to the animals fresh, as hay or as 

pickled fodder. It is an excellent nectar source, with the flowering 

stage lasting for 23-27, which makes it possible to obtain up to 300 

kg/ha honey [3, 5]. This species is cultivated in Europe, Asia and 

North America as forage leguminous crop [1]. It is perennial, 

polycarpic and reproduces exclusively by seeds [4]. Worldwide, there 

are about 100 species of the genus Onobrychis, but the wild flora of 
the R. Moldova includes only four species of sainfoin. Common 

sainfoin ï O. viciifolia var. communis (which can be harvested once a 

year), O. viciifolia var. bifera (bigger plants, which can be harvested 

twice a year) and O. arenaria (Kit.) DC are more popular due to their 

value as forage and melliferous plants [2].  

The biometric study was based on a set of indices (plant height, 

number and size of leaves, number and size of inflorescences) of O. 

viciifolia plants from the collection of NBGI, grown on the 

experimental plots of the Plant Resources Laboratory. 

The stems of plants are erect, branched and fistulous. The leaves 

are imparipinnate, with elliptical to elongated-obovate leaflets. The 
fruits are monospermic, indehiscent, semicircular pods. The height of 

plants in May varies from 75 to 112 cm, lateral shoots start developing 

from the nodes 3, 4 and 5. There are 2-3 small imparipinnate leaves on 

each ramification. Every plant has about 21-43 shoots. There are 10-13 

leaves on a shoot and they are 12-16 cm long. The number of leaflets 

varies depending on the position of the leaves on the stem. The leaves 

at the base are smaller than the others and they have fewer leaflets ï by 

2-3 pairs, on mature leaves there are 10-12 pairs of leaflets. The 

leaflets are 1.3-2.8 cm long and 0.4-0.6 cm wide. Smaller leaves, 

bearing 3(4) pairs of leaflets, grow at the axil of the leaves, at the base 

of the stem.  

mailto:anaiuliagutu@mail.ru
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At the end of May, on a shoot, there are 3-6 inflorescences, 6-9 cm 

long. At their base, up to 10 flowers are open, the rest are floral buds. 

The inflorescences are racemes, with pink-lilac flowers.  

In June, plant height is about 95-118 cm. The number of shoots 
increases as new shoots of smaller diameter develop from the base of 

the stems. Lateral shoots, bearing 2-3 leaves, grow from each node of 

the stem. Some leaves, at the base, wither and fall off, but the petiole 

remains attached to the stem. The leaves grow larger (14-16 cm long, 

4-6 cm wide), the number of leaflets on the old leaves remains the 

same. Inflorescences become longer (8-18 cm). At the same time, in 

the upper part of the inflorescences, there are floral buds, in the middle 

ï flowers and at the base, green-coloured fruits start developing. The 

research on the biological characteristics of plant growth and 

development as well as the biometric study allow identifying important 

biological features of plants, such as the production of green mass, 

highlighting the value of the studied species as a fodder crop. 
 

1. Frame J. Forage legumes for temperate grasslands. USA, Enfield, 

NH, Science Publishers Isn. 2005, pp. 127-132. 

2. Negru A. Determinator de plante din flora Republicii Moldova. Universul. 

ChiĸinŁu 2007. 391 p. 

3. V´ntu V. Cultura pajiĸtilor ĸi a plantelor furajere. Iaĸi. Ion Ionescu 

de la Brad, 2004, 197 p. 

4. ɻʦʣʫʙʝʚ ɺ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʬʣʦʨʘ ʂʨʳʤʘ, 2-ʝ ʠʟʜ. ï ʗʣʪʘ, 1996. ï 

86 ʩ. 

5. ʂʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʉʉʉʈ. ʊ.1. ï ʄ.- ʃ., 

1950. ï 537ʩ 
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Fenologia ca ἨtiinἪŁ are scopul de a caracteriza fazele de dezvoltare 

ale unui grup de plante ´n decursul perioadelor de vegetaἪie, sub 

influenἪa diferitor factori cum ar fi:  condiἪiile climatice din timpul 

actualei perioade de vegetaἪie Ἠi al celei anterioare, perioada de 

dormanἪŁ, fotoperioada, agenἪii patogeni, factorii de sol. Specia R. 

sachalinensis, obiectul acestui studiu, reprezintŁ plante perene, 

erbacee, cu tulpini erecte de 5-6 m ´n condiἪiile R. Moldova. La 
´nceputul perioadei de vegetaἪie tulpinile sunt verzi la culoare, iar spre 

sf©rἨitul vegetaἪiei, se brunificŁ Ἠi se lignificŁ. Frunzele simple, 

peἪiolate, ´nzestrate cu peri pectori. Flori mici, adunate ´n ´nflorescenἪŁ 

de tip panicul. Fructul achenŁ trigonicŁ.  

ObservaἪiile fenologice au fost efectuate ´n colecἪia laboratorului 

Resurse vegetale, la plante de diferitŁ v©rstŁ (2, 3, 4 ani) ce au permis 

stabilirea relaἪiilor dintre fazele fenologice, condiἪiile climatice Ἠi 

v©rsta plantelor. Pe durata unei perioade de vegetaŞie plantele reuĸesc 

sŁ se maturizeze Ἠi trec tot ciclul fazelor vegetative Ἠi generative. Din 

ciclul fazelor vegetative prin care trec plantele speciei R. sachalinensis 

fac parte: iniἪierea vegetaἪiei, formarea frunzelor, formarea tulpinii. 
Din ciclul fazelor generative ï formarea butonilor (butonizare), 

´nflorirea, formarea fructelor ĸi etapa coacerii seminŞelor.  

Ċn primul an de vegetaŞie plantele trec doar prin fazele vegetative ĸi 

anume formarea tulpinilor cu frunze. Se formeazŁ o cantitate 

ne´nsemnatŁ de masŁ verde, dar se dezvoltŁ intens sistemul radicular. 

Din anul doi de dezvoltare, se observŁ o creἨtere mai intensŁ a 

plantelor, cu formarea unei cantitŁἪi mai mari de masŁ vegetalŁ. Ċn anul 

doi, plantele deja trec prin mai multe faze fenologice: demararea 

vegetaἪiei (ce coincide cu sf©rἨitul lunii martie ï ´nceputul lunii 

aprilie), formarea primelor frunze, formarea tulpinii. ParἪial trec Ἠi prin 

fazele generative: butonizare ĸi ´nflorire.  
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Formarea ĸi dezvoltarea fructelor nu a fost ´nregistratŁ. La plantele 

de doi ani fazele vegetative sunt cele mai ´ndelungate (168 zile), iar 

fazele generative doar 28 zile din toatŁ perioada de vegetaἪie. Ċncep©nd 

cu a 3-a perioadŁ de dezvoltare, plantele reuĸesc sŁ treacŁ prin toate 
fazele fenologice caracteristice speciei, cu unele variaἪii ´n dependenŞŁ 

de condiŞiile climatice ´nregistrate. Perioada de formare a butonilor 

este eĸalonatŁ, de aceea ´ntr-o perioadŁ de timp ´n inflorescenἪe pot fi  

ĸi butoni florali ĸi flori,  iar la unele exemplare sŁ se ´nceapŁ ĸi 

formarea seminŞelor. 

Demararea vegetaἪiei este ´n str©nsŁ legŁturŁ cu condiἪiile 

climatice. Plantele pot fi  afectate de temperaturile negative de 

primŁvarŁ (-2..-40C). Mugurii dorminzi de dimensiuni mai mici, ce au 

pornit ´n creἨtere Ἠi frunzele noi formate, se ´nnegresc apoi se ofilesc. 

Acest fenomen ´ncetineἨte procesul de iniἪiere a vegetaἪiei cu c©teva 

zile. Ċn intervalul de 5-6 zile plantele ´Ἠi re´ncep vegetaἪia. Ċncheierea 

sezonului de vegetaŞie (moartea sezonierŁ) are loc toamna (sf©rἨitul 
lunii octombrie), o datŁ cu ´nregistrarea temperaturilor negative 

nocturne (-20C..-40C), iar cele diurne de circa +6..+80C, indiferent de 

v©rsta plantelor. Plantele pierd capacitatea de a forma lŁstari 

generativi, are loc necrotizarea ĸi caderea frunzelor de pe lŁstari, pe 

tulpini rŁm©n doar seminἪe complet formate, uscate Ἠi brunificate. Ċn 

acest moment se ´ncheie perioada de vegetaŞie a plantelor. 
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One of the basic problems of soil microbiology is the regulation of 

the processes that arise in the soil through the thorough study of their 

biochemistry, highlighting the role of the groups of microorganisms in 

carrying out these processes and their action on the process of 

nutrition in plants. 

It is well known that nutrient reserves in the form of plant debris 

accumulate annually in the soil. These reserves can be quickly 

mineralized by microorganisms and transformed into accessible form 
for plants. At the same time, the soil contains large quantities of 

nutrients in various non-accessible forms, which are concentrated in 

its mineral composition. This is why the use of microorganisms that as 

a result of their activity contribute to the transformation of 

inaccessible substances into substances accessible to plants, is a 

current problem for agriculture, especially for the biological one. On 

the other hand, it is known that the life span of microbial cells is very 

short and after their breakdown, they mineralize, forming compounds 

of nitrogen, phosphorus and other elements easily accessible to plants. 

The research carried out aims to select and test under laboratory 

conditions microorganisms with high potential for stimulating plant 
growth. For this purpose, different cultures of bacteria were isolated 

from the rhizosphere of the bobo agricultural plants, as a result of 

which several cultures (strains of rhizoplan, soil, rhizosphere bacteria) 

were highlighted, growing on different soils of the Republic of 

Moldova. 

During the study on the effect of some phytostimulatory 

microorganisms in the aspect of plant growth and development, the 

biomass of wheat seedlings increased by 10.5-108.5% on average. 

In the process of the researches it has been reported that some 

strains of bacteria positively influence the solubilization of 

phosphorus from the mineral content of the soil. 
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It has been found that some strains of bacteria influence the 

appearance of 3-4 leaves and at the later stages of plant development 

(maize, wheat, salad). In this case, a particular role belongs to the cell 

concentration of the bacterial strains used in experiments. The 
introduction of microorganisms in the soil in the amount of 1: 100 had 

a considerable contribution to the growth and development of plants. 

The respective rhizosphere microorganisms sp. (soil), sp.III 

(nodose), sp. II  (rizoplan) selected by the use of bean cutters have 

revealed another feature of them: to increase both the number of roots 

and the area occupied by them on the used cuttings. In experiments, 

concentrations 1/5, 1/100, 1/1000 were used. 

Therefore, research is carried out on the evaluation of the action of 

the iron nanoparticles, against the phytostimulatory rhizosphere 

microorganisms and plants, in the aspect of increasing the efficiency 

and quality of the soil. 

The researches carried out under laboratory conditions on some 
bacteria isolated from the rhizosphere Pseudomonas sp.I, Bacillus sp. 

II  lead to the stimulation of seed germination and plant growth 

processes, also contributing considerably to the increase of soil quality 

and fertility.  
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PURPOSE: Development of new methods for the study of new 

microbial bio- and high-potential actions that promote the growth and 

development cycle of the plants. 

SOLUTION:  

1) solubilization of mineral phosphorus in the soil  

2) colonization of soil microorganisms 

3) rootedness in agricultural plants 

4) increasing plant productivity 
Application prospect microorganisms as microbial bio-agriculture. 

Area of solubilization. Area of colonization. 

ADVANTAGES: Appreciation a bio-product to the first party 

based on the rhizosphere microorganisms solubilizing properties of 

organic substances and inorganic phosphorus in the soil, which 

depends on their effectiveness is increased compared with the control 

group. Domains of application: Microbiology, Biotechnology, 

Agriculture. 
 

  
Area of solubilization Area of colonization 

  
Rooting in cuttings of beans Plant productivity 

mailto:mikhail_koshkodan@mail.ru
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Inul (Linum usitatissimum L.) se enumerŁ printre cele mai 

importante culturi tehnice ale industriei textile. Din cele mai vechi 

timpuri a fost cultivat pentru ŞesŁturi, ulterior a ´nceput a fi  preŞuit 

pentru seminŞele sale bogae ´n uleiuri, folosite ´n scop medicinal ĸi 

alimentar. Ċn prezent, ´nsŁ, se acordŁ o atenŞie sporitŁ at©t producŞiei 

de fibre, c©t ĸi de seminŞe, cre©ndu-se soiuri rezistente la factorii 

biotici ĸi abiotici, cu capacitatea de producŞie ´naltŁ. Este necesarŁ 

´mbunŁtŁŞirea potenŞialului de productivitate, deoarece, conform mai 
multor studii, cererea pentru seminŞele de in creĸte mai rapid dec©t 

producŞia realizatŁ. PreferinŞele de ultima orŁ ale populaŞiei globului 

sunt orientate spre utilizarea produselor naturale, ecologice, fapt ce 

implicŁ apariŞia interesului sporit faŞŁ de fibrele de in.  

Ċn actualele cercetŁri s-a utilizat materialul genetic a 18 genotipuri 

de in de diferitŁ origine eco-geograficŁ ĸi mod de utilizare. Caracterele 

distinctive ale productivitŁŞii la plantele de culturŁ pot varia ´n limite 

largi, at©t de la un soi de plantŁ la altul, c©t ĸi ´n cadrul aceluiaĸi soi. 

ProducŞia genotipurilor se creeazŁ de-a lungul fazelor de vegetaŞie, de 

la rŁsŁrirea culturilor ´n c©mp p©nŁ la umplerea boabelor, ca rezultat al 

manifestŁrii diferitelor componente: taliei plantei, numŁrului de 
ramificaŞii, flori  ĸi capsule per plantŁ, numŁrului de seminŞe viabile ´n 

capsulŁ, cantitŁŞii de seminŞe per plantŁ, masei a 1000 de boabe etc.. 

Astfel, dupŁ parametrul masa a 1000 de boabe (MMB) mostra MDI 

05608 (Turcia) a ´nregistrat cele mai ´nalte valori (6,15 g), 

diferenŞiindu-se de restul genotipurilor din colecŞie prin culoarea 

seminŞei galbenŁ, corola de culoare roz-violet, plantele av©nd cele mai 

mici dimensiuni ´n ´nŁlŞime, de cca. 36,0 cm.  

mailto:doina.cutitaru@gmail.com
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Pentru urmŁtoarele genotipuri parametrul MMB (g) este redat ´n 

ordine descresc©ndŁ: ʇʩʢʦʚʩʢʠʡ ʃ 3-2 ï 5,73 g, Dichl 8 ï 5,70, MDI  

05609 (Ucraina) ï 5,69, Blaringhem ï 5,67, Hºncheberger ï 5,49, 

Kaufmann ĸi k-7907 (Argentina) ï 5,47, k-7766 (Polonia) ï 5,45, 
Duflavin ĸi P 625 ï 5,11 g. Valorile acestui parametru depind de 

dimensiunile seminŞelor. Astfel, ĸapte forme au prezentat valori sub 

5,0 g, deoarece, conform Descriptorului internaŞional (Descriptor List 

for Flax (Linum usitatissimum L.), 2016) se considerŁ a fi  seminŞe de 

dimensiuni mici care au < 4,25 mm lungime ĸi < 2,80 mm lŁŞime. 

Reiese, cŁ pentru soiul ɹʘʪʠʩʪ ĸi ʊʦʨʞʦʢʩʢʠʡ 4 acest indice este 

egal cu 4,65, ɺʠʟʠʪ ï 4,59, ʇʦʣʝʩʩʢʠʡ 6 ï 4,31, ʅ 225 ï 4,07, 

ɹʝʣʠʥʢʘ ï 4,00, iar forma ɹ-36 a semnalat cele mai mici valori de 

3,87 g. MMB se aflŁ ´n legŁturŁ str©nsŁ cu producŞia. Dintre formele 

de in studiate s-a observat cŁ din prima grupŁ (plante cu seminŞe de 

dimensiuni medii) s. ʇʩʢʦʚʩʢʠʡ ʃ 3-2 are nivelul cel mai ridicat de 

productivitate, obŞin©ndu-se un spor de producŞie de 155,4 g/m2, urmat 
´n ordine descresc©ndŁ de s. Dichl 8 cu 134,8, Duflavin ï 109,0, MDI  

05608 (Turcia) ĸi k-7907 (Argentina) cu 106,3, Hºncheberger ï 92,4, 

Kaufmann ï 88,9, k-7766 (Polonia) ï 84,3, MDI  05609 (Ucraina) ï 

71,5, P 625 ï 65,0, iar producŞia minimŁ de seminŞe acumulatŁ pe 

suprafaŞa de un m2 este de 46,0 g la s. Blaringhem. Pentru grupa a 

doua valorile maxime ale productivitŁŞii au fost semnalate la s. 

ɹʘʪʠʩʪ cu 152,6 g/m2, apoi ɹʝʣʠʥʢʘ ï 150,7, ɺʠʟʠʪ ï 115,8, 

ʊʦʨʞʦʢʩʢʠʡ 4 ï 97,4, ɹ-36 ï 94,5, ʇʦʣʝʩʩʢʠʡ 6 ï 79,9, ʅ 225 ï 61,6 

g/m2. Astfel, mostrelor din prima grupŁ ´i revin 58,5% din producŞia 

semincerŁ, iar celor din grupa a doua - 41,5%.  

Productivitatea culturilor depinde de specificul genotipului ´n 
raport cu condiŞiile pedoclimatice, care au un impact major asupra 

cantitŁŞii ĸi calitŁŞii produsului final. Zona de centru a Republicii 

Moldova este favorabilŁ pentru realizarea potenŞialului de producŞie 

semincerŁ, mai puŞin favorabilŁ este pentru obŞinerea producŞiei de 

fibre.  
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Effective doses of gamma irradiation to generate amylose-free 

wheat genotypes were determined. On this basis, promising lines and 

the first Ukrainian cultivar of amylose-free wheat for sponge cake 

production was developed. The following methods were used: 

biophysical, biochemical, computational, analytical, and 

morphometric. Specific primers for the waxy genes in all three 

genomes of hexaploid wheat were selected. The optimal temperature 

for specific amplification was determined for each of the primer pairs. 

Mutant genotypes of wheat with amylose-free starch were selected 

using molecular markers. Basing on mutant genotypes and local 
cultivars, we developed two lines and cultivar Biskvitna with waxy 

starch and transferred them to the Laboratory of Spring Wheat 

Breeding. Studies confirmed the effectiveness of induced mutagenesis 

to generate spring bread wheat genotypes with amylose-free starch. 

Cultivar Biskvitna is early ripening (the growing period = 90 - 93 

days) and resistant to lodging; its average yield is 2.2 - 3 t/ha; the 

protein content is 13.1 - 14.2%; the amylopectin content in starch is 

99.8 - 99.9%. The effect of flour from amylose-free wheat cultivar 

Biskvitna on the rheological parameters of sweet flour products was 

evaluated. A rise in the percentage of amylose-free flour led to an 

increase in the specific volume of muffins, and the best normal/waxy 
flour ratio was 1:1. The porosity of the products increased linearly 

with increasing amounts of amylose-free flour and was maximum 

when the percentage of amylose-free flour reached 75%. 

All  the pastries manufactured with flour from amylose-free wheat 

Biskvitna were not stale and retained their softness and marketable 

condition for 2-3 days longer. 

Thus, the use of wheat flour with amylose-free starch improves the 

physico-chemical and organoleptic characteristics of confectionery 

flour products and is promising for the development of new products 

and formulas. 
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Orobanche cumana Wallr. (broomrape) is an obligate and non-
photosynthetic root parasitic angiosperms that cause severe agricultural 
problems in many crops of sunflower. It is widespread in Europe and 
Asia, where it can cause over 80% crop losses. In the host-parasite 
system, the first defense response of the plant is the rapid production of 
reactive oxygen species (ROS) that induce the oxidative stress. ROS are 
the result of the partial reduction of atmospheric O2 and they can oxidize 
multiple cellular components like proteins and lipids, DNA and RNA, 
causing ultimately cell death. In order to cope, the plants keep ROS under 
control by an efficient enzymatic oxygen scavenging system. Many 
methods of O. cumana control are available with more or less efficiency 
but genetic resistance remains of the most efficient method.  

Thus, the aim of this study was the evaluation of transcriptional 
activitiy of 15 genes involved in antioxidant defense against oxidative 
stress during infection with broomrape in dynamics (2, 6, 12 and 24 hours 
after infestation). The experimental stage was performed in Petri dishes 
with perlite substrate. For evaluation of relative expression, RNA samples 
were obtained from the infected sunflower roots and quantified by real-
time PCR.  

Three sunflower genotypes, two resistant hybrids (Favorit and 
PR64LE20) and one susceptible (Performer) to O. cumana was used in 
this study. The transcriptional activity of ROS ï scaverging genes was 
influenced by infection with broomrape, up-regulated (43% cases) or was 
down-regulated (57% cases).  

The analysis of total 15 genes showed different expression profiles 
between susceptible and resistant genotypes. Comparative to resistant 
genotypes in the susceptible genotype Performer the majority of genes 
were down-regulated. For the majority of genes the resistant genotypes 
were up-regulated (at 12 hours after infestation).  
This study are supported by the National Agency for Research and 
Development of the Republic of Moldova [project for young researchers 
"19.80012.05.08F]. 
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We conducted this study to evaluate the neuropharmacological 

effects of agatisflavone (1, 3 and 5 ɛg / l) on neurocognitive 

performance, as well as the possibility of improving memory and 

preventive against the onset of Alzheimer's disease pathology. In this 

study we used an animal model of dementia induced by the 

administration of scopolamine (100ɛm / l). 

In the Y-maze test, one-way ANOVA revealed a significant effect 

of treatment on the percentage of spontaneous alternation. Animals 

treated with scopolamine (100 ÕM) showed a significant decrease in 
the percentage of spontaneous alternation compared to the control 

group (p <0.0001). In contrast, fish treated with scopolamine and 

subjected to with agatisflavone treatment (3 ɛg / l and 5 ɛg / l) showed 

a significant increase in the percentage of spontaneous alternation (p 

<0.01 for 3 ɛg / l and p <0.001 for 5 ɛg / l) at a level close to the 

effect of donepezil. 

Our findings suggest that administration of agatisflavone can 

restore memory degradation and induce neuroprotective effects in 

dementia animals. Therefore, agatisflavone could be used to improve 

the memory degradation associated with dementia. 

mailto:ionbrinza995@gmail.com
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The genetic potential of new lines, before everything else, depends 

on the quality of starting material, which is used in self-pollination, 

selections and evaluations of offspring for valuable economic 

characteristics. The efficiency of hybridization can be enhanced by 

using lines with high combining ability for major valuable economic 

characteristics as components in crossing. 

Our studies were carried out in the fields of the Laboratory of Corn 

Breeding and Seed Production of the Plant Production Institute named 

after VYa Yuriev in 2005-2015. One hundred and fifty  new self-
pollinated lines differing in origin and development methods were 

taken as the test material. The pedigree of the new lines includes elite 

lines belonging to different genetic plasms, local varieties, exotic 

populations from Mexico and Brazil, synthetics with a broad genetic 

basis and foreign hybrids with closed pedigrees. The field experiments 

and laboratory analyzes were carried out in accordance with 

conventional methods. 

For the rational use of new starting material, it is necessary to 

determine its breeding and genetic values. Having studied the new 

lines, we proved the effectiveness of using exotic populations to 

develop lines with valuable economic features such as high 
performance, large kernels and great numbers of kernels in cobs. 

Basing on the 2005-2012 results, we compiled a collection of self-

pollinated corn lines by the cob length and registered it with the 

National Center for Plant Genetic Resources of Ukraine of the Plant 

Production Institute named after VYa Yuriev of NAAS. 

The determination of the general and specific combining abilities 

(GCA and SCA) of promising self-pollinated lines for performance 

and its components was one of the study stages. We used a test cross 

design to determine the combining ability of the lines. The study 

showed that the GCA and SCA effects in the lines significantly varied 

depending on the weather conditions.  
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Analysis of the combining ability parameters of the lines made it 

possible to identify valuable accessions with consistently high effects 

of GCA and SCA for the characteristics under investigation. As a 

result, the following inbred lines that formed a high GCA group 
according to several characteristics were identified: UKhS 6, UKhL 

401, and PR 8 derived from exotic plasm; KhA 308, KhA 309, and 

KhA 406 derived from foreign hybrids with closed pedigrees; 

Kharkivska 625, UKhS 58, UKhL 402 derived from elite lines from 

the USA (CO 140, MO 17, B 73), France (F 522), and Poland (S 72). 

In addition, valuable lines UKhL 402 (originating from lines from the 

USA [MO 17] and Poland [S 72]) and UKhS 57 (originating from 

exotic plasm Bofo), which had consistently low GCA effects in the 

study years, were distinguished by the ñharvest water content in 

kernelsò trait. 

We assessed the contribution of the linesô genotypes, testers and 

their interaction to the total variability of hybridsô traits. On the whole, 
the variability of test hybrids is primarily determined by linesô 

genotypes. 

The selected self-pollinated lines with high genetic potential 

distinguished by their combining ability are recommended for 

breeding programs to create highly heterotic corn hybrids. 
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Root and stem base rot are among the most widespread and 

harmful diseases worldwide in various cereal crops, including 

wheat (Triticum aestivum L.), causing damage to the underground 

tissue of the plant, the root system, the first internode, the ability to 

maintain vertical plant, significant loss of fruit  (Kiecana et al., 

2016). 

The disease is complex, caused by different pathogens on 

different surfaces or different pathogens in the succession of 
ontogenetic stages of the plants. Root rot caused by Fusarium spp. 

and common root rot caused by Bipolaris sorokiniana (Sacc.) 

Shoemaker, sin. Drechslera sorokiniana (Sacc.) Subram. are not 

endemic diseases, but they greatly depend on environmental 

conditions and agroecological areas (Moya-Elizondo et al., 2011). 

Related with the complexity of the systems of factors on which 

the aforementioned diseases depend, the purpose of the researches 

was to determine the composition of the fungi species that produce 

the rotting root system and the base of the stem to the common 

wheat in the year 2018 at different stages of development. 

Testing the degree of attack of root rot in the 5-step scale (0; 
0,1; 1; 2; 3) in some wheat perspectives genotypes has shown that 

at the baking stage in milk (14.06.2018) the parameter ranged from 

0.04 ... 0.21 for forms of Contest tests (F6 Balada x Alunis, L 

Niconia x Odeschi 267, BT 43-42 x Select, L Cub 101 x 

Basarabeanca) and 0.70 ... 1,29 ï from the Multiplication Sector 

(Moldova 16, Moldova 66, No. 1 (L 101 x M 7), LL  1/3 x M 30, L 

M30 / M3, L Basarabeanca / M 30). At the full  grain baking stage 

(28.06.2018), the following attack rate values were recorded: 0.98 

... 1.68 for the genotypes in the Contest tests and 1,28 ... 2,60 ï of 

the Multiplication Sector. So, in the growth and development of 

wheat plants, there was an increase in the susceptibility to disease. 
Current Aspects and Prospects in Plant Breeding  
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There were isolated and identified (Barnet, 1998) at the 

maturity stage in milk 65, and in the wax maturity stage 185 

isolates from fungi. It  was found that at the maturity stage in milk 

in the fungus complex, Fusarium species constituted 69,3%, 
Drechslera spp. ï 16.9%, and in the wax maturity stage ï 45,9% 

and 34,1%, respectively. 

Applying the Margalef formula (1968), it  was found that at the 

maturity stage in milk, the fungal diversity index was 1,92 

dominance: 0,49, and at the maturity stage in wax: 2,87 and 0,23 , 

respectively. At the second stage of the study, the diversity of 

micromycetes increased due to the broadening of the spectrum of 

Fusarium spp. At the first stage, the fungal complex was slightly 

dominated by F. oxysporum var. orthoceras (0,49), and in stage 2, 

the significantly diminished dominance was in the case of D. 

sorokiniana (0,23).  

Thus, the ontogenetic stage has largely influenced the indices 
of diversity and dominance of the fungus, which shows their high 

adaptability to the biochemical changes of the nutrient substrate 

and environmental conditions. It  should be noted that the 

pronounced phenotypic polymorphism of isolates of one and the 

same species reveals the rich source of causative agents, which 

creates conditions for competitive ability and selection of new 

virulence. This is to be considered in the wheat resistance 

improvement programs. 
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The climatic conditions of Ukraine are favorable for sunflower 

cultivation. Sunflower-sown areas reached 6.17 million ha in 2018. 

The experience inindustrial sunflower cultivation indicates a 

possibility to obtain marketable seed yields of more than 3.5 t/ha. The 

weather conditions allow producing raw materials of improved 

quality, with a high content (over 85%) of oleic acid in oil as well as 

raw material for confectionery industry. 

In Ukraine, sunflower is predominantly sown in two agro-climatic 

zones: a zone of insufficient precipitation (300 mm of precipitation 
during the growing period) and a moderately arid zone (280 mm of 

precipitation during the growing period). Sunflower areas are limited 

in a very arid zone (240 mm of precipitation during the growing 

period) and in a zone of sufficient precipitation. Up to 75-80% of the 

sunflower crops are concentrated in nine administrative regions 

located in the steppe, a moderately arid agro-climatic zone. The 

decrease in sunflower productivity in these areas is often caused by 

drought, the negative effect of which depends mainly on water deficit 

in the arable layer of soilin the 1sthalf of the growing period as well as 

on the number and duration of periods with elevated air temperatures. 

In the forest-steppe, which is predominantly situated in the agro-
climatic zone of insufficient humidification and partly - in the 

moderately arid zone, the sunflower-sown area is up to 20%. Here, the 

precipitation is unevenly distributed during the growing period, and 

their lack can be associated with high temperatures and even dry 

winds that damage sunflower plants, especially before and during 

anthesis. The spread of new virulent races of sunflower pathogens 

(downy mildew and broomrape) is a factor taken into account by 

breeders in long-term programs to improve sunflower, along with 

selection programs both for general adaptability to climatic conditions 

and for specific adaptability to individual stress factors (heat, 

drought). 

mailto:emaklyak@gmail.com
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The breeding program for improving sunflower for the moderately 

arid agro-climatic zone of Ukraine performed at the Plant Production 

Institute named after VYa Yuriev of NAAS covers all promising 

trends. The weatherinstability during the harvest (September-October) 
made it necessary to focus on hybrids with a ñgermination - 

technological ripenessòlengthofÒ125 days. High oil content in seeds of 

oil hybrids (up to 53% in favorable years) is maintained via breeding. 

The confectionery trend is accomplished due to a high 1000-seed 

weight (> 100 g) combined with a high percentage of large seeds 

(>80%), low huskness (Ò 29-30%) and easy hulling. In the State 

Register of Plant Varieties Suitable for Dissemination in Ukraine, the 

Instituteôs hybrids, developed independently and in cooperation with 

other breeding organizations, account for 8% (61 hybrids) of the total 

number of hybrids. Among them, there are hybrids with a high content 

of oleic acid in oil (Maksimus, Sait, Hektor, Kadet, Oreol), 

confectionery hybrids (Shumer, Forsazh, Atlet, Hudvin),hybrids 
resistant to virulent races of broomrape in the zone (Yarylo), and 

hybrids resistant to virulent racesof downy mildew in the zone 

(Intehral, Zlatson, Ekspert, Dobrodii, Elitson, Klad, Boiarin, Husliar, 

Charodei). 
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Ambrosia artemisiifolia is an annual herbaceous weed within the 

Asteraceae family, native to North America. 

In recent years, this species is increasingly present in Romanian 

crops (corn, sunflower, soybean, sugar beet), causing significant 

damage by decreasing the quantity and quality of production as well 

as by decreasing harvesting efficiency. A study by Coble et al. (1981) 

revealed that Ambrosia artemisiifolia, at a density of 4 plants per 10 

m, reduced production of Glycine up to 8%. Similarly, Shurtleff and 

Coble (1985) followed by Weaver (2001) reported that at a density of 
1.6 plants / m2, Ambrosia artemisiifolia caused a decrease in soybean 

production up to 12%. The damage caused by the common ragweed is 

numerous and continues to grow with along to its spreading into 

crops. Ambrosia artemisiifolia is a very competitive towards to 

soybean plants.  

There are postermergent herbicides which control Ambrosia 

artemisiifolia in soybeans, but the weed's reaction can be altered if  

they are applied in mixture or with adjuvants that can influence the 

degree of control. This study aimed to assess the efficacy of herbicides 

in the population reduction of Ambrosia artemisiifolia from soybean 

culture.  
The research was carried out in 2018, near Folea, Timis county. 

The experience included 9 variants / replicates. The substances used in 

the control of the species were:480 g/l bentazon + 22,4 g/l imazamox, 

40 g/l imazamox, bentazon 480 g/l, wettol 100g/l, 50% tifensulfuron 

metal, applied in different doses. After application of herbicides, 

observations were made regarding their efficacy Ambrosia 

artemisiifolia population reduction, the appreciation was made after 

the EWRS scale, and at the end of the vegetation period the yield was 

determined. Applied herbicides had an efficacy in population 

reduction of Ambrosia artemisiifolia, ranging between 80-99%.  



 42 

Current Aspects and Prospects in Plant Breeding  

 

 

The population of Ambrosia artemisiifolia was significantly 

reduced in the variants treated with 480 g / l bentazone + 22.4 g / l 

imazamox. The lowest control of this invasive species was achieved in 

the variant treated with 50% methyl thifensulfuron. Soybean yield 
correlated with the degree of control and had values ranging from 

917.66 kg / ha to 3003.33 kg / ha. 

 

Keywords: reduction, population, Ambrosia artemisiifolia, 

herbicide 
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Tomato growth and development are subject to the strong 

influence of fungal diseases and low temperatures at early stages of 

development. Among the biotic factors, unfavorable for the growth 

and development of tomato plants under the conditions of the 

Republic of Moldova lately are recorded the Fusarium spp. and 

Alternaria spp. fungal pathogens. The aim of the research was to 

elucidate the perspective forms of tomatoes with complex resistance 

to F. oxysporum, F. solani and A. alternata. 

As a research material, 10 different types of tomatoes were served. 
Testing the reaction of tomato plants to the treatment of seeds with 

culture filtrates (CF) of the F. oxysporum, F. solani and A. alternata 

fungus showed that under the action of pathogen metabolites there 

was inhibition of seed germination, growth and development of the 

embryonic root and stem. The reaction of the plants depended on the 

genotype, the analyzed character and the fungal species, being largely 

determined by the tested organ. The germination capacity of the seeds 

of the evaluated forms, following their treatment with CF, showed a 

differentiated reaction. For example, F. oxysporum CF inhibited seed 

germination by -1.6 ... -30.3%, F. solani: -5.8% ... - 46.4%, and A. 

alternata: -10.0... -44.9%. 
Significant inhibition was recorded to the Florina (-30.3%), L 66 (-

19.4%), L 11 (-16.4%) genotypes under the influence of the F. 

oxysporum CF. In the variant with F. solani CF strong character 

inhibition was observed to the Florina, Pontina, Roma varieties and L 

66, L 71 lines ï with 46.4, 30.0, 23.3, 26.9, 25.4%, and insignificant 

inhibition in FlacŁra and Mary varieties Gratefully ï by 5.8 and 

10.2%, respectively. Under the influence of A. alternata CF, 

significant inhibition was found in the Florina (-44.9%), Pontina (-

29.1%), MŁriuca (-25.0%) varieties and L 66 (-23.2), L 11 (-20.1%) 

lines. An inhibition of less than 15% in the 3 CFs used was recorded 

in the FlacŁra, Mary Gratefully and L 10B varieties.  

mailto:mihneanadea@yahoo.com
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In the case of rootles, the genotypes showed quite high sensitivity 

to CF. They inhibited its growth within the limits 35.0é -82.0%. 

The evaluated genotypes were most strongly influenced by F. 

solani and A. alternata, the average values relative to the control 
varying within the limits 46.9 ... -80.3% and 47.1 ... 82.0%, 

respectively. Strong inhibitions were attested at L 71, Florina, L 66, 

Flacara genotypes with F. oxysporum CF. In 8 of the 30 cases there 

was an inhibition of root growth within the limits of 35.0é 47.9%. 

Therefore, no genotypes with low sensitivity were attested. The lowest 

sensitivity to CF studied was recorded at L 66, which can be used in 

the improvement process as being the most resistant. In the case of 

stem length, a greater amplitude of variability was identified in 

response to the fungi CF. Stem inhibition in relation to the control 

ranged within the limits -48.3é -71.1% ï F. oxysporum, -55.0.2é -

84.7% ï F. solani, -61.2é -85, 7% ï A. alternata. 

As with the rootless, genotypes were most strongly influenced by 
F. solani and A. alternata CF. For example, in the variant with F. 

solani, inhibition higher than 60.0% was observed in all genotypes 

except the L 66 line, where the growth of the strain was suppressed by 

55.0%. Following our research, it was found that growth organs in all 

forms were strongly influenced by F. solani and A. alternata CF. 

Mean resistance to F. oxysporum manifested Rome and Pontina 

cultivars. The less sensitive genotypes in the CF of the mentioned 

fungi are of interest for breeding programs as possible donors of 

resistance to fusariose and alternariose. 
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AstŁzi producerea seminŞelor de porumb pe loturi semincere 

neirigate ´n Republica Moldova are un ĸir de probleme semnificative 

dintre care sunt recoltele mici Ἠi nestabile, calitatea scŁzutŁ a 

materialului semincer etc. Ca soluἪia de rezolvarea problemelor 

menἪionate cercetŁtori IF çPorumbeniè ´n cadrul proiectului 

instituἪional çElaborarea algoritmului de evaluare a rezistenŞei la 

secetŁ a formelor de porumb prin diagnosticarea fiziologico-

biochimicŁ ´n condiŞiile Republicii Moldovaè au elaborat algoritmului 
creŁrii hibrizilor de porumb pentru sectoarele de hibridare neirigate. 

Algoritmul prezentat se conἪine din trei blocuri: 

¶ selectarea liniilor  de porumb rezistente la secetŁ cu puritatea 

biologicŁ ´naltŁ (100%), determinatŁ prin metoda markerilor proteici; 

¶ crearea combinaἪiilor hibride; 

¶ testarea combinaŞiilor hibride obŞinute. 

Ċn cadrul primului bloc se efectueazŁ selectarea liniilor  rezistente 

la secetŁ, care ´n cazul dificitului  de apŁ pot sŁ produce o recoltŁ a 

materialului semincer stabil pentru asigurarea securitŁἪii alimentare a 

Ἢarii. Cu acest scop se efectuiazŁ un Ἠir treptat de teste pentru 

selectarea liniilor  de porumb rezistente la secetŁ, ce provoacŁ scŁderea 
suprafeἪelor experimentale Ἠi creἨterea eficacitŁἪii de muncŁ. Trebuie 

de menἪionat cŁ reproducerea liniilor  ameliorate ´n primul bloc ´ncepe 

imediat dupŁ selectare, ceea ce, ´n consecinἪŁ, creeazŁ o rezervŁ de 

seminἪe, acceler©nd astfel procesul de introducere a hibridului ´n 

producἪie. 

Ċn cadrul blocului al doilea se efectueazŁ crearea combinaἪiilor 

hibride. Criteriu de bazŁ este sincronismul ´nceperii fazei de ´nflorire, 

care este o condiἪie foarte importantŁ pentru producrea materialului 

semincer pe loturile neirigate. Mai departe crearea combinaἪiilor 

hibride se efectuiazŁ prin schema dialelŁ.  
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Trebuie de menἪionat cŁ pentru crearea combinaἪiilor hibride se 

folosesc numai liniile care au fost selectate ´n blocul precedent. 

Ċn cadrul blocului al treilea se efectueazŁ testarea combinaŞiilor 

hibride conform metodelor acceptate cu urmŁtoarea selectare a celor 
mai perspective hibrizi. 

Astfel, aprobarea practicŁ a acestui algoritm permite: 

¶ Selectarea combinaŞiei hibride optimale cu scopul obŞinerii 

recoltelor stabile a materialului   

semincer ´n condiŞii neirigate a sectoarelor de hibridare. 

¶ Implementarea tehnologiei raŞionale cu scopul reducerii 

suprafeŞelor sectoarelor experimentale. 

¶ Accelerarea implementŁrii noilor hibrizi creaŞi ´n producere. 
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Fungal populations of the genus Fusarium, Drechslera/ 

ʅʝlminthosporium and Alternaria show increased harm in the 

agrocoenoses, causing root rot, but also the black embryo in the 

common autumn wheat. In the expression of the resistance phenotype 

in the hybrid generations, all types of gene effects are involved, their 

manifestation being conditioned by the parental genotypes, but also by 

the environmental factors. The existence of positive correlations 

between the manifestation of the phenotype of whole plants in vivo 
and of the in vitro explant to the toxic metabolites the complex 

methodological approach allows to test the resistance of the autumn 

wheat to the culture filtrates of the targeted agents. 

In the present study we performed the analysis of the 

calusogenesis characters for two hybrid populations descending from 

the reciprocal crossing of the common wheat lines M./Odeschi 162 

and Moldova 79, using for this purpose the callus derived from the 

apical meristem of the mature embryos on the Murashige and Skoog 

(MS) nutrient environment supplemented with 2.0 mg L-1 2,4-D and 

0.5 mg L-1 BAP. The variability of the quantitative characters the 

callus frequency (%), callus surface (mm2) and callus biomass (mg) 
were investigated under the pressure of the culture filtrate (FC) of 

Alternaria alternata, Drechslera avenae and Fusarium oxysporum 

var. orthoceras, supplemented in concentrations of 20%, 30% and 

50% in the nutritional environment. The decisive factors affecting the 

response of the apical meristem in in vitro culture were revealed.  

Under the pressure of selective factors A. alternata, D. avenae and 

F. oxysporum var. orthoceras callus frequency, callus surface and 

callus biomass varied within the limits of 110.5%...56.4%, 

105.7%...65.8% and 126.4%...73.3% in relation to the witness. 

mailto:elenasasco5@gmail.com
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The selective pressure of FC determined the unequal contribution 

of genetic factors in the characterization of the callus frequency, in the 

valorization of the phenotype being attested the effect of the maternal 

parent Moldova 79. The callus frequency was reduced by D. avenae in 
the maximum concentration FC (43.6%-19.9%). A major weight in 

the total variance of the index on the background supplemented with 

the selective factors showed the wheat genotype (17.8%, 24.1%, 

49.0%), FC concentration (22.5%, 42.4%, 11.6%), but also the 

isolated x genotype interaction (28.5%, 21.4% and 21.4%).  

In the response to A. alternata in the FC 50% concentration, the 

phenotype of the callus surface registered a major reduction (44.3% ï 

32.9%), being involved the maternal factor Moldova 79 in the 

valorization of the character in the hybrid. The hybrid force in relation 

to the parental forms was manifested under the action of D. avenae 

and F. oxysporum var. orthoceras. The factorial analysis showed the 

diminution of the weight of the interaction of the factors involved 
(11.6%), but also of the share of the genetic factor (5.4%) in the total 

variance of the character, under the pressure of FC A. alternata and 

FC D. avenae. The increase in the isolated Fusarium quota (32.4%) 

was recorded. The rate of favorable transgressions for the target index 

was registered under the pressure of the agents D. avenae and F. 

oxysporum var. orthoceras (9.1% and 27.4%) in the hybrid population 

M./Odeschi 162 x Moldova 79.  

Under the pressure of the fungal agents in the parents prevailed the 

inhibition of the callus biomass, especially in the case of FC A. 

alternata, but the stimulation of the phenotype in the response of the 

hybrid populations to FC D. avenae and FC F. oxysporum var. 
orthoceras. In the total variance of the biomass, the maximum weight 

for the genotype and isolated factors (31.3% and 40.1%) and low for 

the genotype (7.4%) in the case of FC A. alternata and FC D. avenae. 

however balanced factor relationships under the action of FC F. 

oxysporum var. orthoceras. The parent M./Odeschi 162 has influenced 

a favorable transgressive morphogenesis in the biomass phenotypes 

response to D. avenae and A. alternata.  
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Introduction legumes play extremely important role in agrarian 

sector of our planet. In Ukraine, such legumes as soybean and pea 

have been the most widespread. Several research institutes carry out 

intensive breeding with soybean, well-developed world gene pool of 

culture, isolated sources and donors of most valuable economic traits, 

defined genotypes, which are better tolerated by unfavorable 

environmental conditions (drought, lowered and elevated 

temperatures, prolonged light period). Most significant parameters of 

soybean genotypes reaction to water stress are level of moisture loss 

by plant (mg/h) and amount of free proline in leaves. About 40 
varieties were created and cultivated in Ukraine, Russia, Belarus. 

In 1980s, Ukraine was one of main pea commercial seed producer. 

Important goal of modern world pea breeding are high-tech varieties 

that do not lodge and are fully suitable for single-phase harvesting: 

creation of so-called çleaflessè varieties, in which as result of afila 

mutation leaves turn into whiskers, with which individual plants are 

interconnected with each other and thus supported in vertical position. 

In 2018, Ukraine recommended 53 pea varieties, 29 of which were 

created by Ukrainian institutions, with yielding under optimal 

conditions 5,5-5,6 t/ha. We created four pea varieties. 

For steppe zone of Ukraine chickpea has special attention because 
of drought tolerance high level. Our varieties 'Rosanna', 'Antey' etc are 

produced in recent years with high technological and drought 

tolerance, their yielding - 3,0 t/ha. Next stage of chickpea breeding is 

creation of varieties with 1000 seeds weight - 450 g and increased 

tolerance to diseases (fusarium, ascohyta). We are conducting special 

hybridization cycle with resistant forms from many countries as 

parental forms. Also research is aimed at studying the biochemical 

composition of chickpea seed (proteins, carbohydrates, mineral 

elements, vitamins, ɓ-carotene) for improving it by breeding.  
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We started molecular-genetic studies of chickpea resistance to 

imidazolinone herbicides, the first step of which is to select and 

validate point-mutation markers of gene AHAS, encoded first enzyme 

of branched chain amino acids synthesis. Purpose of this work is to 
create chickpea varieties, resistant to imidazolinone herbicides, for 

molecular markers using by marker-assisted back-crossing for the 

introgression of resistance genes.  

Under conditions of global warming, lentil  which are 

characterized by high levels of drought resistance, has special 

importance. We are starting voluminous breeding program of this 

culture to produce drought tolerant varieties for steppe zone of 

Ukraine.  

So, molecular markers and traditional breeding technologies 

combination for food, agricultural products and services can solve the 

global food supply problem of the growing and increasingly urbanized 

population of the Earth.  
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Eficacitatea lucrŁrilor de selectare ale investigaŞiilor 

descendenŞilor obŞinuŞi in vitro de la ´ncruciĸarea de saturaŞie, 

retro´ncruciĸŁri permit elucidarea legitŁŞilor de formare a noilor 

genotipuri, de segregare ĸi ereditare a caracterelor valoroase transmise 

de la formele parentale la descendenŞii diverselor generaŞii ´ncep©nd 

cu generaŞiile F2. Aceasta se lŁmureĸte prin faptul, cŁ moĸtenirea 

caracterelor descendenŞilor este de tip intermediar. Ċn ultimii  ani au 

fost selectaŞi ĸi examinaŞi un set de hibrizi, forme recombinante ĸi 
linii,  evidenŞiindu-se dupŁ un complex de caractere valoroase ĸi 

evaluate ulterior pentru obŞinerea ĸi crearea soiurilor noi de tomate. 

Pentru explicarea mecanismului genetic care condiŞioneazŁ rezistenŞa 

tomatelor ´n condiŞii de secetŁ s-a studiat peste 1500 genotipuri 

(hibrizi, linii,  soiuri), cu grad avansat de calitŁŞi superioare ale 

caracterelor principale reproductive. DescendenŞi ai unor combinaŞii 

hibride care constituie ´n acelaĸi timp genotipuri de tip matern, cu 

´nclinaŞie la majoritatea caracterelor spre caracterele plantei-mamŁ, ´n 

acelaĸi timp o altŁ serie de genotipuri este alcŁtuitŁ din descendenŞi de 

tip patern, la care majoritatea caracterelor morfologice o predominŁ de 

la planta tatŁ, ĸi o sursŁ de genotipuri care predominŁ caractere 
intermediare de moĸtenire de la ambii genitori. Acest mod de ereditate 

a caracterelor ocupŁ o poziŞie intermediarŁ ĸi joacŁ rolul principal at©t 

´n evoluŞia plantelor, c©t ĸi ´n ameliorarea unui anumit caracter. 

Caracterul este definit ca atribut al unui individ dintr-o populaŞie prin 

care el diferŁ de alŞi indivizi din altŁ populaŞie sau taxon, orice 

particularitate morfologicŁ, fiziologicŁ sau biochimicŁ a unui individ 

sau grup de indivizi, care este determinatŁ de o genŁ sau un grup de 

gene ´n interacŞiune cu condiŞiile de mediu.  

mailto:siromeatnicov@yahoo.com
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Prin observaŞiile ĸi determinŁrile efectuate aceaste populaŞii de 

hibrizi, nu numai dupŁ modul creŁrii lor, dar ĸi dupŁ caracterele 

fenotipice ĸi genotipice, a fost studiatŁ ĸi apreciatŁ ´n condiŞii de c©mp 

neprotejat (cultura prin seminŞe). 
La descendenŞa combinaŞiilor recombinante au fost depistate tipuri 

de plante diferite, indeterminant, determinant erect ĸi semierect, cu 

talia plantelor mici, medii ĸi mari. La aceaste forme descendente ale 

combinaŞiilor hibride, s-au depistat ĸi selectat caractere ĸi ´nsuĸiri 

necesare pentru realizarea programului de lucru ´n ameliorarea 

continuŁ. Pe parcursul vegetaἪiei au fost efectuate selectŁri individuale 

a celor mai performante forme dupŁ unele caractere specifice ale 

fructelor. DupŁ forma ĸi dimensiunea fructelor la hibrizii din generaἪia 

F2 s-a observat un spectru larg al variabilitŁŞii somaclonale genetice. 

Au fost depistate combinaἪii hibride cu fructe de diferitŁ formŁ 

(rotundŁ, rotund alungit, ovalŁ, ovalŁ alungit, cilindricŁ, piriforme, 

pruniforme), de culoare roĸu, roĸu deschis ĸi aprins, viĸinie, galbenŁ 
ca lŁm©ia, oranj ca portocala, oranj ´nchis, roz deschis ĸi ´nchis, cu 

articulaŞii geniculate ĸi negeniculate a pedunculului. Analiza selectivŁ 

a celor mai performante genotipuri de tomate ne-a demonstrat, cŁ pe 

parcursul perioadei de studiu s-au evidenŞiat combinaŞii recombinante 

cu greutatea fructului de la 1,5 p©nŁ la 200-250 grame. Analiza 

populaŞiilor hibride F2 a demonstrat cŁ, hibridarea distantŁ, ´ntr-adevŁr 

este o metodŁ incomparabilŁ cu alte metode ´n ceea ce priveĸte 

transformarea naturii ´n ereditatea plantelor de culturŁ.  
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The Lavandula species are economically important plants 

cultivated for their essential oils, used in medicine, phytotherapy, 

aromatherapy, landscaping, cosmetics and food industries. 

These essential oils are mainly constituted of mono- and 

sesquiterpenoid alcohols including linalool, linalyl acetate, 1,8-

cineole, caryophyllene and camphor. The high content of linalool and 

linalyl acetate and low percentage of camphor, makes the species L. 
angustifolia the finest and most desired producers of volatile oil for 

various industries. The therapeutic properties of lavender essential oils 

result from the biological activity of certain oil constituents.  

The study aims to characterize the limonene synthase (LIMS), 

which is directly responsible for the biosynthesis of limonene, the 

borneol dehydrogenase (BDH) which generates camphor through the 

oxidation of borneol and linalool synthase (LINS) that produces 

linalool by expression as genes involved in major monoterpene 

biosynthesis, in four different lavender cultivars (`Provence Blue`, 

`Sevtopolis`, `Vera  ̀and `Codreanca`) of the Lavandula angustifolia 

species by quantitative Real-Time PCR. 
Total RNA was isolated from leaf tissue using SV Total RNA 

Isolation System kit (Promega). The transcriptional activity of LIMS, 

BDH and LINS in leaf tissue was analyzed by absolute quantification, 

based onòin houseò standards previously amplified using GoTaq G2 

Green Master Mix (Promega) and specific primers targeting a 120ï

300 bp fragment size. The quantitative RT-PCR was performed in a 

Rotor-Gene 6000 5 Plex HRM Real-Time PCR system (Corbett) using 

a GoTaq 1-Step RT-qPCR kit (Promega). 
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The results indicate that the gene which generates camphor (BDH) 

in `Codreanca ̀ cultivar was two times more expressed compared to 

`Vera`, whereas `Sevtopolis ̀ had the lowest expression, but overall 

was the most powerful gene expressed in all cultivars.  
For LINS, the `Provence Blue  ̀cultivar had three times the amount 

of linalool than `Sevtopolis ̀and `Codreanca` and seven times more, 

compared to `Vera`. The gene expression of LIMS showed that the 

`Provence Blue  ̀cultivar had the highest content of limonene, double 

the quantity than `Vera  ̀and five times higher than `Codreanca`. 

 

Keywords: Lavandula, RT-PCR, gene expression. 
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Drought resistance of plants is based on a complex of genetic, 

physiological, coenotic traits - and their interaction. Such complex 

trait is difficult  to manipulate by breeders. Creation of drought 

resistant varieties requires the drought tolerant starting material. 

Therefore, careful researches on the drought resistance of plant 

genetic resources is very important. Screening of the collections of 

genetic resources requires rapid assessment of a large number of 
samples. The methodology for determining drought tolerance in the 

early vegetation phase by germinating in osmotic solutions is the most 

convenient, cheap and effective.   

In articles on the assessment of drought tolerance by the method of 

germination on osmotic solutions, there is no uniformity and there is 

no method for selecting the concentration of working solutions. To 

determine the differentiating ability of various (5%, 10%, 15%, 20% 

25%) PEG-6000 solution concentrations, we carried out the 

germination of four pea varieties from the collection of the National 

Center for Plant Genetic Resources of Ukraine (NCGRU). The 

following traits have been researched: Oplot and Camelot are grain 
semi-dwarf leafless; Kharkivsky Jantarny is grain medium-high leaflet 

variety, and Adahumsky is vegetable semi-dwarf leaflet variety. 

Samples were germinated in solutions of five PEG-6000 

concentrations, control is distilled water at the 21Á C. Assessment of 

seedlings was observed on the third day.  

The result established that PEG-6000 25 % was lethal for whole 

accessions, with 20 % and 15 % concentrations only Camelot (35 % 

and 85 % accordingly, compared with control) was seedling.  
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With 10 % osmotic concentration two pea varieties has seedling: 

Kharkivsky jantarny (68 %) and Camelot (100 %); with 5 % 

concentration Adahumsky and Camelot have seedling similar with 

control, Oplot ï 75 % and Kharkivsky jantarny ï 96 %. 
Due to the large differentiation in germination at different 

concentrations of these pea varieties, it became essential to determe a 

single solution concentration for further work with a large volume of 

the collection of pea genetic resources. It was necessary to calculate 

the LD50, i.e. such a concentration of osmotic, at which the average 

laboratory germination for 4 varieties is 50% (sprouted seeds), or 

close to it. 

Calculation of LD (50) was carried out in three ways: using 

unweighted probit analysis, weighted probit analysis, and the equation 

of the logistic curve (Verhulst curve). 

As a result, it was found that the average LD value (% of sprouted 

seeds) for 4 genotypes corresponds to 50% at a PEG-6000 
concentration of 8.359%. At this concentration, the laboratory 

germination of the studied pea varieties will  be: Oplot - 4.21%; 

Adahumsky - 5.21%; Kharkivsky jantarny - 92.79% and Camelot - 

97.78%. Such indicators will  be 99.6% of the maximum variance. 

Thus, a PEG-6000 concentration of 8.359% is the most differentiating 

one when assessing pea genetic resources for drought tolerance in the 

early stages of vegetation and can be recommended for further use in 

screening collection accessions.  

This work continues on a larger sample of pea collection samples 

using a working solution concentration of 8.5% with possible further 

adjustments. 
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Patosistemul H. annuus ï O. cumana ilustreazŁ un exemplu 

elocvent pentru evidenἪierea celor douŁ tipuri de rezistenἪŁ: verticalŁ 

(oligogenicŁ) Ἠi orizontalŁ (poligenicŁ). Primul tip se manifestŁ faἪŁ de 

anumite rase fiziologice ale unui patogen prin mecanisme specifice. 

Al  doilea tip are un caracter permanent Ἠi acἪioneazŁ faἪŁ de toate 

rasele patogenului, nemodific©ndu-se ´n funcἪie de acestea Ἠi este 
determinat de mecanisme nespecifice. ĊnsŁ, evoluἪia rapidŁ a 

patogenului Ἠi depŁἨirea rezistenἪei verticale, precum Ἠi necesitatea 

producerii hibrizilor rezistenἪi impune ´n permanenἪŁ dezvoltarea 

cercetŁrilor privind mecanismele defensive nespecifice.  

Pe parcursul co-evoluἪiei ai sistemului Ἠi adaptŁrii gazdei la 

condiἪiile de infestare, invazia patogenului poate fi  blocatŁ la diferite 

stadii de dezvoltare. Astfel, ´n cortex sau ´n endoderm se activeazŁ 

mecanismele defensive pre-haustoriale ce previn ataἨarea Ἠi 

pŁtrunderea apresorului ´n Ἢesuturile gazdei, iar mecanismele post-

haustoriale se caracterizeazŁ prin depozitarea mucilagiilor, 

dezorganizarea Ἠi necroza haustorului.  

Scopul cercetŁrii a fost de a estima particularitŁἪile rŁspunsului 
defensiv al florii -soarelui la atacul lupoaiei.  

EἨantionul utilizat ´n analize a inclus trei genotipuri de floarea-

soarelui, dintre care douŁ rezistente (Favorit, PR64LE20) Ἠi unul 

sensibil (Performer) la acἪiunea parazitului, oferite de INCDA 

Fundulea, Rom©nia. Pentru crearea fondalului de infestare artificialŁ 

s-a utilizat seminἪe de lupoaie a populaἪiei colectatŁ din localitatea 

S´ngera. Monitorizarea experienἪei de infestare artificialŁ s-a relizat ´n 

dinamicŁ temporalŁ ´n funcἪie de ciclului vital al patogenului ´n 

decursul a 67 de zile. Formarea primelor ataἨamente, dezvoltarea 

tuberculilor, formarea lŁstarului subteran Ἠi aerian au fost etapele 

cheie de analizŁ Ἠi colectare a probelor de Ἢesut radicular.  
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Acestea, au fost supuse studiului la nivel: histochimic (conἪinutul 

de calozŁ Ἠi ligninŁ); biochimic (activitatea a trei enzime) Ἠi molecular 

(expresia unor gene responsabile de fortificarea pereἪilor celulari Ἠi 

sistemul antioxidant). 
Dinamica corelativŁ a modificŁrilor histologice, biochimice Ἠi 

moleculare s-a manifestat diferit la genotipurile rezistente cultivate pe 

fondal de infestare, prin douŁ strategii distincte de rŁspuns la stres. 

Prima strategie a fost bazatŁ pe menἪinerea fluctuaἪiilor parametrilor 

interni ´n limitele normei optime de reacἪie, ce relevŁ semnalizarea 

celularŁ continuŁ Ἠi intensitate mai micŁ de acἪiune a factorului de 

stres asupra genotipului Favorit. ModificŁrile tranzitorii ´n acumularea 

transcripἪilor coreleazŁ indirect cu cea a produἨilor de expresie, ceea 

ce demonstreazŁ reglarea proceselor defensive la diferite nivele ale 

cŁilor metabolice, astfel ´nc©t sŁ corespundŁ stŁrii fiziologice noi, 

adaptive, condiἪionatŁ de seminἪele de O. cumana din rizosferŁ. A 

doua strategie de rŁspuns s-a manifestat prin perturbaἪii de diminuare 
a parametrilor studiaἪi la genotipul PR64LE20. TendinἪa de 

minimalizare a devierilor de la normŁ prin capacitatea de reglare 

stoichiometricŁ a metaboliἪilor Ἠi neafectarea creἨterii ´n contrast cu 

fluctuaἪii mari ´n activitatea metabolicŁ sugereazŁ asupra unei strategii 

a organismului de a direcἪiona Ἠi redistribui energia spre obἪinerea 

unei stŁri fiziologice optime pentru adaptare. Aceste strategii sunt 

rezultatul activŁrii mecanismelor nespecifice de rezistenἪŁ doar la 

nivel de pre-ataѽament Ἠi post-ataѽament la genotipurile rezistente 

neinfestate cu lupoaie.  

Ċn cazul genotipului sensibil, cu toate cŁ a fost identificatŁ 

activitatea sporitŁ a enzimelor Ἠi a transcripἪiei genelor de la primele 
etape de dezvoltare a patosistemului, factorii de naturŁ patogenŁ 

eliberaἪi ´n Ἢesutul gazdei a influenἪat procesarea post-transcripἪionalŁ 

Ἠi post-translaἪionalŁ, ceea ce determinŁ la acest genotip incapacitatea 

de a opune rezistenἪŁ faἪŁ de invazia patogenului. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʝ ʨʝʰʘʝʪ ʚʩʝʭ 

ʧʨʦʙʣʝʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʧʝʩʪʠʮʠʜʳ ʥʝ ʩʧʦʩʦʙʥʳ 

ʟʘʱʠʪʠʪʴ ʨʘʩʪʝʥʠʷ ʦʪ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ. ʄʝʞʜʫ ʪʝʤ ʧʦʪʝʨʠ 

ʦʪ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 51-82% (ʄʦʥʘʩʪʳʨʩʢʠʡ 

ʆ.ɻ.,2011), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʪʝʨʠ ʦʪ ʙʦʣʝʟʥʝʡ ʠ 

ʚʨʝʜʠʪʝʣʝʡ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠ ̫ ʧʦʩʪʦʷʥʥʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʳʡ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʨʦʩʪʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʝʩʪʠʮʠʜʦʚ ʠ ʛʝʨʙʠʮʠʜʦʚ, ʟʘʩʫʭʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ.  
ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ-ʠʩʪʦʯʥʠʢ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʘʭʘʨʘ-ʧʦʨʘʞʘʝʪʩʷ ʧʘʪʦʛʝʥʥʳʤʠ ʧʦʯʚʦʦʙʠʪʘʶʱʠʤʠ ʛʨʠʙʘʤʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʙʦʨʫ ʫʨʦʞʘʷ ʠ ʩʥʠʞʝʥʠʶ ʩʘʭʘʨʠʩʪʦʩʪʠ 

ʢʦʨʥʝʧʣʦʜʦʚ. ʂʫʣʴʪʫʨʘ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʨʥʷʢʘʤ, ʟʘʧʘʩʳ 

ʢʦʪʦʨʳʭ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʶʪ ʯʠʩʣʦ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ 

(ʅʠʢʫʰʦʨ ɺ.,2016). ʊʝʭʥʦʣʦʛʠʷ ʧʦʩʣʝʚʩʭʦʜʦʚʳʭ ʦʙʨʘʙʦʪʦʢ 

ʧʦʩʝʚʦʚ ʩʚʝʢʣʳ ʛʝʨʙʠʮʠʜʘʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʨʦʙʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ çBetanalè (ʢʦʤʙʠʥʘʮʠʷ 3-ʭ ʛʝʨʙʠʮʠʜʦʚ 

ʨʘʟʥʦʧʣʘʥʦʚʦʛʦ ʜʝʡʩʪʚʠʷ) ʚ ʬʘʟʫ ʩʝʤʷʜʦʣʝʡ ʩʦʨʥʷʢʦʚ (ɹʝʨʥʘʟ 

ʅ.ʀ.,2019),ʪ.ʝ.3-ʜ  rʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʥʘ 6% (ɿʠʤʠʥʘ 

ʊ.ɺ.,2018), ʢ ʥʝʜʦʙʦʨʫ ʫʨʦʞʘʷ ʠʟ-ʟʘ ʠʭ ʬʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ 15-20%, ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ (ʇʫʩʝʥʢʦʚʘ ʃ.ʀ.,2010 ;ɸʣʠʝʚ 

ʊ.ɻ.,2019). 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʨʘʟʣʠʯʥʳʭ ʨʦʜʦʚ ʩʥʠʞʘʪʴ 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʟʘ ʩʯʝʪ ʩʦʩʪʘʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʪ.ʝ. ʦʢʘʟʳʚʘʪʴ ʘʥʪʠʜʦʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʩʪʝʥʠʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ, ʬʫʥʛʠʮʠʜʦʚ 

(ɸʩʘʪʫʨʦʚʘ ɸ.ʄ.,2011; ɸʜʨʠʘʥʦʚ ʌ.ɼ.,2011). 
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ Bacillus thuringiensis 

ssp kurstaki (Bt) ʠ ɺʘʩillus thur.ssp.thuringiensis (BT) ʚ ʙʘʢʦʚʦʡ 

ʩʤʝʩʠ ʩ ʛʝʨʙʠʮʠʜʦʤ çBetanalè ʜʣʷ ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʷʩ-ʥʷʣʠ ʜʝʡʩʪʚʠʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʠ ʧʦʣʦʚʠʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʨʙʠʮʠʜʘ 

çBetanalè ʥʘ ʢʦʣʦʥʠʠ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʙʘʢʪʝʨʠʡ in vitro.ɹʘʢʪʝʨʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 

ʞʠʜʢʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʧʠʪʘʪʝʣʴ-ʥʦʡ ʩʨʝʜʝ 48 ʯʘʩʦʚ ʧʨʠ 290ʉ ʜʦ 

ʪʠʪʨʘ 109 ʂʆɽ\ʤʣ. ʉʫʩʧʝʥʟʠʝʡ ʟʘʩʝʚʘʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʠ- 

ʟʦʚʘʥʥʦʡ ʂɻɸ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʇʦʩʣʝ24 ʯʘʩʦʚ 

ʨʦʩʪʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʫʣʴ-ʪʫʨ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʤʝʱʘʣʠ 

ʩʪʝʨʠʣʴʥʳʝ ʜʠʩʢʠ (ʧʦ 5ʰʪ.ʚ 3-ʭ ʯ,ʇʝʪʨʠ),ʧʨʦʧʠʪʘʥʥʳʝ ʚ-r

ʰʝʫʢʘʟʘʥʥʳʤʠ ʵʤʫʣʴʩʠʷʤʠ ʛʝʨʙʠʮʠʜʦʚ. ʏʝʨʝʟ ʥʝʜʝʣʶ 

ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʫʯʝʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ çBetanalè ʩ ʢʫʣʴʪʫʨʦʡ ʙʘʢʪʝʨʠʡ. ɿʦʥ ʫʛʥʝʪʝʥʠʷ 
ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʱʝ-ʥʠʷ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ 

ʛʝʨʙʠʮʠʜʦʚ ʩ ʩʫʩʧʝʥʟʠʷʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʝʥʠʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʛʝʨʙʠʮʠʜʦʚ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ ʩʚʝʢʣʳ ʧʨʦʪʠʚ ʩʚʝʢʣʦʚʠʯʥʦʡ ʤʦʣʠ. ʆ 

ʧʦʜʦʙʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʚʝʩʪʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʙʘʢʦʚʳʭ 

ʩʤʝʩʷʭ Bacillus thuringiensis ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʉʫʤʠ-ʘʣʴʬʘ, ʈʝʛʝʥʪ, 

ɼʝʮʠʩ., ʙʘʢʪʝʨʠʡ ʨʦʜʘ Pseudomonas sp.c ʧʝʩʪʠʮʠʜʘʤʠ ʈʠʜʦʤʠʣ, 

ʂʚʘʜʨʠʩ, ʈʘʢʩʠʣ. ʂʦʣʬʦ-ʉʫʧʝʨ (ɸʜʨʠʘʥʦʚ ʌ.ɼ., 2011; ʇʦʧʦʚ 

ʖ.ɹ., 2008; ɺʦʡʪʢʘ ɼ.ɺ.,2018). 
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Selenium is a trace element strictly necessary to ensure normal 

metabolism in the human body. Selenium deficiency in humans is 

associated with an increased risk of various diseases such as cancer, 

cardiovascular disease, type 2 diabetes mellitus, neurodegenerative 

diseases, and male reproductive disorders. The biological role of 

selenium is assigned to its antioxidant properties, which determine the 
protection of cells from oxidative lesions. In living cells, selenium is 

an essential component of selenoproteins through which it performs 

its function. There are currently 25 known selenoproteins, all of which 

are involved in metabolic processes aimed at preventing and fighting 

various diseases. The average daily recommended amounts of 

selenium for adults are about 55 ɛg. Athletes, pregnant women, 

nursing mothers, and people working in harmful conditions require 

higher doses of selenium. Selenium is predominantly present as 

selenomethionine in breadstuffs and grains, garlic, sea kale, olive oil, 

beer yeasts, legumes, olives, cocoa, pistachios, cashew, oat and 

buckwheat grain, and also in meat, seafood, milk, and dairy products. 
Spirulina biomass contains insignificant amount of selenium, 16.1 

ɛg/g. At the same time, the biomass can be enriched with this element 

by the addition of various selenium compounds to the nutritive 

medium for cultivation of Spirulina. This parameter has increased 5ï

173 times and reached 2799 ɛg/g. 

The major transformations of selenium by spirulina can be 

subdivided into three categories: oxidation-reduction, immobilization-

mineralization, and methylation. The microbial reduction of oxidized, 

inorganic selenium compounds usually results in the incorporation 

into organic selenium compounds or, in some cases, the formation of 

well-defined nanoscale particles.  
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It was also found that the Spirulina biomass forms spherical 

selenium nanoparticles, which are localized extracellularly.  

Biochemical analysis was used to assess the changes of spirulina 

biomassô main components (proteins, lipids, carbohydrates, and 
phycobilin) during nanoparticle formation. Since the spirulina biomass 

is rich in surface proteins, which interact with the selenite ions, the 

protein content was reduced by 32% in the first 24 h of the reaction, 

followed by a further protein reduction of 64% after 48 h. After 72 h 

of contact, the protein content in the biomass was 20 % of the original. 

Besides protein, the decrease of phycobiliprotein content in the 

spirulina biomass was observed. After 24 h of contact with the 

selenium ions, the phycobiliprotein content in spirulina biomass 

decreased from 6.9% to 2.4% for phycocyanin, and from 4.5% to 2% 

for allophycocyanin. The content of the polysaccharide decreased by 

50%, and of lipids - by 23% during first 24 hours of reaction.  

Selenium nanoparticles biosynthesis as result of spirulina 
exposure to inorganic selenium led to ultrastructural changes of the 

cells. Micrographs of control cells showed an intact cell wall, very 

thin capsule, compact thilakoids presented by a large number of dense 

lamellae, a large number of carboxysomes. Under the nanoparticles 

biosynthesis, the cell wall becomes diffuse. The contact with 

inorganic selenium and biosynthesis of nanoparticles produce a partial 

degradation of thilakoids. In spirulina cells with nanoparticles 

carboxysomes are missing. In normal cells carboxysomes contain the 

enzyme ribulose 1.5-diphosphate carboxylase/oxidase (RuBisCO), 

responsible for carbon dioxide fixation in spirulina. The absence of 

these inclusion bodies indicates on lower efficiency of carbon fixation. 
The interaction of spirulina cells with inorganic selenium caused a 

pronounced vacuolization of the cytoplasm. Also, the accumulation of 

nanoparticles leads to the release of a larger amount of extracellular 

polymers, which form a more pronounced layer of 

exopolysaccharides, damages of the cytoplasmic membrane and cell 

wall. 
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The avian infectious bronchitis virus (IBV)  population is not 

constant. Prevention of avian infectious bronchitis (IB) is complicated 

by the presence of a large number of virus serotypes that differ in 

antigenicity. The high genetic diversity of IBV in Moldova is 

explained by the high mutability of the genome and the constant use 

of live vaccines. It should be noted that new strains do not replace the 

old ones, which continue to stand out often too. And the old strains, in 
turn, do not disappear, but simply degenerate "mutate". The primary 

and main site of virus replication is the tracheal epithelium. From this 

place, the virus spreads to other organs of the lungs, spleen, liver, 

kidneys, oviducts, ovaries, testes, digestive and intestinal tracts. In the 

trachea, kidneys, fabric bag, the virus is detected within 24 hours after 

infection. The virus can be excreted for a long time from the tonsils of 

the cecum (up to 14 weeks) and from feces (up to 20 weeks). In IB, 

three clinical syndromes are noted: respiratory, nephros-nephritis and 

reproductive. The incubation period for IB depends on the infectious 

dose and the route of infection and lasts from 18 hours (with infection 

intratracheally) to 36 hours (intraocularly). The manifestation of 
clinical signs also depends on the age of the bird, the virulence of the 

strain of the virus and the current level of immunity. More susceptible 

chickens up to 2-6 weeks of age. Which manifests a respiratory 

syndrome characterized by cough, shortness of breath (with an open 

beak), nasal discharge, tracheal wheezing, sometimes conjunctivitis, 

rhinitis, sinusitis. The lumens of individual bronchi are completely 

filled with a dense fibrinous mass. In the cavity of the air sacs, foamy 

exudate with flakes of fibrin. In small chickens - catarrhal rhinitis and 

sinusitis. General weakness is observed, followed by depression. Food 

intake and body weight are significantly reduced, feathers are tousled, 

wings are lowered.  
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Disease of chickens leads to abnormal development of 

reproductive organs, and the appearance of "false" laying hens - 

chickens that can not carry eggs. Clinical signs in uncomplicated 

infections may not last long, usually less than 7 days. Mature follicles 
have defects, the yolk seeping through the leak, accumulates in the 

abdominal cavity, as a result of which vitelline peritonitis may 

develop. In "false" layers, the lumen of the oviduct is overgrown. 

They ovulate in the body cavity. Often complicated by a secondary 

infection of E. coli, colibacteriosis and mycoplasmosis, resulting in 

increased respiratory symptoms. A chronic respiratory disease 

develops that can last several weeks with a mortality rate of 5-25%. 

Mycoplasma leads to more acute clinical signs with growth 

depression. Reproductive syndrome manifests itself in chickens older 

than 6 months. Their disease is asymptomatic or with minor damage 

to the respiratory system. The disease is manifested in the form of a 

prolonged decrease in egg production. After illness, chickens for a 
long time lay small eggs of irregular shape with a thin shell. The 

nephro-nephritic form of chicken infectious bronchitis is characterized 

by weak and short-term respiratory symptoms, followed by inhibition. 

The bird is ruffled, bored by heat sources, consumes excessive 

amounts of water, and quickly loses weight. Characteristic is liquid 

droppings. Mortality is observed 12 days after infection. In young 

animals affected by jade, mortality reaches 25%. With nephro-

nephritic kidney syndrome, yellow-brown in color, with a mottled 

pattern, due to the accumulation of urates in the urinary tubules. 

Flabby consistency. The ureters are stretched with uric acid salts. 

General carcass cyanosis, dehydration, and uneven skeletal muscle 
staining are noted.  

Thus, avian infectious bronchitis significantly delays the growth 

and development of a growing number of poultry, leads to direct 

economic damage and to a decrease in the quality and safety of food 

eggs and poultry meat. 
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Proteins, like carbohydrates and lipids, are also essential nutrients. 

Without providing energy and complete protein, it is impossible to 

obtain complete products in the poultry industry. The experimental 

data of the researchers proved that not only the quantity, but also the 

ratio of the amount and amount of undetected proteins in the protein 

determines the biological value of the feed. It was shown that a 

chronic deficiency or lack of essential amino acids in the body leads to 
weight loss and ultimately to disorders. These indicators formed the 

basis for further research and laid the foundation for a more 

systematic study of the role of protein and amino acid nutrition in bird 

physiology. The role of individual amino acids in the life of the body 

was determined. It was found that a deficiency of methionine and 

cysteine causes a decrease in muscle tone, liver dystrophy, 

hemorrhage in the kidneys, weakness of the pelvic limbs. With a lack 

of lysine, deposition of subcutaneous fat decreases, dry skin appears, 

and hemoglobin synthesis decreases, the level of serum proteins, the 

absorption of feed nitrogen decreases. Increasing the concentration of 

lysine in the diet reduced the cysteine content and reduced the level of 
consumption. Chelated compounds of methionine and lysine have a 

positive effect on avian embryogenesis. Tryptophan deficiency is 

accompanied by clouding of the lens of the cornea. There is evidence 

that an increase in the concentration of linolenic acid and free 

tryptophan in the blood plasma of chickens depends on the amount of 

tryptophan in their diet. A lack of arginine or valine contributes to a 

violation of the functions of the nervous system in the form of a 

disorder of movement coordination, seizures. Valine, like glycine, 

affects the regeneration of hemoglobin. Hemoglobin level decreases 

with a lack of histidine. This is confirmed by the high content of this 

amino acid in the hemoglobin molecule.  
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The absence, even temporary, of all amino acids is accompanied 

not only by loss of body weight, but also by muscle atrophy, 

hypoproteinemia and anemia; the body becomes more susceptible to 

infections and non-communicable diseases. A deficiency of amino 
acids leads to a decrease in hemoglobin, hematocrit, and the activity 

of certain enzymes. With an excess of a certain amino acid, the 

balance of the entire amino acid composition is disturbed. It can also 

cause impaired synthesis of another amino acid. So, antagonism is 

established between lysine and arginine, leucine and isoleucine, valine 

and leucine, tryptophan and threonine. Important is not only the 

number of individual or several amino acids, but also their entry in 

certain ratios. In the body during normal activity should be a 

continuous update of proteins. For different proteins, the update rate is 

different. So, 10% of blood plasma proteins are updated per day, about 

50% of liver proteins - per week, and hemoglobin - in 28-30 days. 

Lack or absence in the diet of essential amino acids, the importance of 
which has also been established for the body, leads to a decrease in 

protein synthesis, an increase in the consumption of essential amino 

acids. The synthesis of essential amino acids in the body is carried out 

due to the products of the metabolism of carbohydrates, nitrogenous 

bases, carbolite and ammonium citrate. The ratio of non-essential 

amino acids also matters. So, nitrogen is used productively and is 

better absorbed by laying hens, if  the ratio of essential amino acids to 

essential amino acids in feed diets is 1,0:0,8. The lack of proteins and 

amino acids in the body contributes to metabolic disorders, which 

affects not only the adult livestock of birds, but also young animals. 

As a result of metabolic disorders, the digestive system deteriorates, 
reproductive ability and resistance to infectious diseases decrease. 

Providing poultry with high-quality protein feed in industrial 

conditions, in which amino acids are contained in the required 

proportions, prevents economic damage, improves the quality of meat 

and egg products. 
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Astaxanthin, a pigment of the carotenoid group, is one of the most 

valuable antioxidants currently known. Among the few biological 

objects that perform the synthesis of astaxanthin, green microalga 

Haematococcus pluvialis is considered one of the most valuable 

producer of this pigment. The maximum amount of astaxanthin is 

accumulated in the nonmotile aplanospore stage of this alga, when 
the cellular structure is characterized by the presence of a rigid wall, 

which creates a serious obstacle to pigment extraction. 

The selection of an efficient method of cell wall destruction to 

facilitate the extraction of astaxanthin constitutes a crucial moment for 

potential commercial use of pigment. Selected methods should be 

harmoniously included in the techniques of subsequent food or 

pharmaceutical processing of astaxanthin. 

For this purpose, there have been tested some techniques applied 

for preliminary treatment of H. pluvialis red cysts as raw material with 

direct extraction of astaxanthin from biomass and its solubilization in 

vegetable oil. There have been conducted researches to determine the 
degree of solubilization of astaxanthin in vegetable oil. Two 

techniques were used in the pretreatment of cysts 1) acid hydrolysis 

with 0.1N HCl and 2) application of microwaves. It was applied the 

microwave regime of 540W for 120 sec. By applying this microwave 

regime on H. pluvialis biomass, astaxanthin extractability in alcohol 

was 84% and 82% in acetone. Sunflower and olive oils were used as 

solvents. The degree of solubilization of astaxanthin was expressed in 

% of astaxanthin present in biomass subjected to extraction. 

In order to obtain the oily product with astaxanthin, the process of 

direct extraction, by shaking, of the astaxanthin in oil was applied 

during 60 min, 3, 24 and 48 hours. 
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After 60 min contact of the oil with red cysts, pretreated by acid 

hydrolysis, in sunflower oil passed 71% astaxanthin and 64% in olive 

oil; after 180 min, both sunflower oil and olive oil already contained 

90-91% astaxanthin from the content proposed for solubilization. The 
extraction time of 24 and 48 hours maintained the solubilization of 

astaxanthin at the level of 90-95%. Thus, the maximum extraction 

time of astaxanthin was 24 hours, but in terms of technological 

reasoning, the extraction time of 3 hours was more convenient, when 

acid hydrolysis was applied as a pretreatment technique. 

In the case of pretreatment of cysts with microwaves of 540W 

power level, after 60 min contact of the oil with red cysts, in sunflower 

oil passed 88% astaxanthin, and in olive oil ï 95%. During 180 min in 

both types of oil the content of astaxanthin was 91-95%. Therefore, 

the maximum extraction time of astaxanthin and technologically 

optimal time was 60 min under the conditions of applying the 

pretreatment microwave technique of aplanospores.  
The introduction of microwave treatment technique of 

Haematococcus pluvialis biomass, as a stage of pretreatment of 

aplanospores, in the process of direct extraction of astaxanthin into 

vegetable oils reduced the solubilization time of pigment by three 

times. 
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Cyanobacteria and microalgae are known as possible facilities for 

the manufacture of bionanoparticles. Copper nanoparticles (CuNPs) 

have found numerous applications in nanotechnology, and biological 

properties of Cu have determined the application of CuNPs as 

antibacterial, imaging, immunomodulatory agents. The biological 

effect of nanoparticles, especially CuNPs on microalgal and 

cyanobacterial metabolism is currently poorly elucidated. 
The effect of PEGylated Cu (5nm) nanoparticles (CuPEGNPs) on 

Spirulina platensis Nordst (Geitl) CNMN CB-02 strain was studied. 

CuPEGNPs were added into nutrient medium of spirulina in 

concentrations from 1.0 up to 10.0 ÕM/L. Higher concentrations than 

3.75 ÕM/L were toxic to spirulina strain. On the background of an 

obvious decrease of produced biomass, CuPEGNPs (2.25-3.75 ɛM/L)  

caused the protein content in spirulina biomass to decrease by 24-

40%. 

Under the action of high concentrations of CuPEGNPs, 

carbohydrates recorded variations in their content in biomass from an 

increase of about 90% to a reduction of 13%. 
Modification of secondary photosynthetic pigments (phycobilins) 

towards reducing their content as a result of the effect exerted by high 

concentrations of CuPEGNPs was an indication of their toxicity. Thus, 

concentrations of 1.0 to 3.75 ɛM/L CuPEGNPs reduced phycobilin 

content in spirulina biomass by 63-87%, their toxicity being evident. 

The content of chlorophyll a and ɓ-carotene also fluctuated in 

relation to the applied concentrations of tested nanoparticles. The 

chlorophyll content in spirulina biomass, grown by supplementing the 

medium with CuPEGNPs in concentrations of 2.5 and 3.75 ɛM/L, was 

reduced by 59-44%.  
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In the case of ɓ-carotene, the same concentrations of CuPEGNPs 

caused the reduction of ɓ-carotene content by 50-70%, similar to 

chlorophyll content. The oscillations of chlorophyll and carotene 

contents in spirulina biomass confirm the involvement of 
nanoparticles in the biosynthetic activity of the strain. 

The tested concentrations of CuPEGNPs resulted in a reduction of 

lipid content with 13-30%. The content of lipid oxidation end products 

were increased by 84-147%, which demonstrated the toxic effect of 

high concentrations of these nanoparticles. 

Thus, CuPEGNPs in high concentrations (from 1.0 to 10.0 ÕM/L) 

altered the biosynthetic activity of cyanobacterial strain Spirulina 

platensis CNMN-CB-02, mainly in the direction of diminishing the 

levels of this activity. These concentrations determined the toxic effect 

of CuPEGNPs on the main qualitative parameters (proteins, 

phycobilins, chlorophyll a and ɓ-carotene) of spirulina biomass, 

characterized by their quantitative decrease, in some cases drastically. 
Except for carbohydrates from spirulina biomass, for which the 

increase of their content on the background of protein decreasing 

represented a reorientation of biosynthetic processes towards the 

formation of carbon reserves in order to stabilize the membrane 

structural components. The toxic effect of high concentrations of 

CuPEGNPs was confirmed by the results of MDA assay, which showed 

the increased levels of lipid oxidation end products in spirulina 

biomass subjected to the action of these nanoparticles. 
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Microalgae are recognized sources of substances with antiradical 

and antioxidant properties. They are used as raw material for obtaining 

natural preservatives and pharmaceutical preparations. In recent times, 

microalgae successfully compete with traditional monocomponent 

plant sources of antioxidants. Their protection systems are very 

dynamic, responding promptly to environmental changes and 
physiological state by modifying the intensity of antioxidant 

properties. One of the main factors, which essentially modifies the 

antioxidant status of aquatic organisms, is the presence of metals in 

the environment. Understanding of the mechanisms involved in 

eliciting their action on the antioxidant status of microalgae ensures 

the possibility of obtaining a biomass, which contains a synergistic 

complex of antioxidant and antiradical substances. 

Highlighting the mechanisms for modeling the antioxidant status 

of spirulina, as well as increasing the quantity of substances with 

antioxidant and antiradical properties by using different principles of 

directing the biotechnological processes, offer the possibility to 
predict the quality of obtained biomass. 

Altering the antioxidant activity of spirulina biomass, in the 

direction of increase or reduction, is the result of toxic action of 

xenobiotics on spirulina culture. High concentrations of xenobiotics 

reduce the antioxidant activity of ethanolic extracts obtained from 

spirulina biomass.  

The action of AgPEGNPs (5nm), AuPEGNPs (5nm), CuPEGNPs 

(5nm) and CdPEGNPs (5nm) has been studied. High concentrations 

(1.0-10.0 ɛM/L)  of AgPEGNPs and AuPEGNPs cause a reduction of the 

antioxidant activity of ethanolic extracts obtained from spirulina 

biomass with 40-54% and 35-57%, respectively.  
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ABTS assay for ethanolic extracts from biomass, grown in the 

presence of CuPEGNPs, also established a reduction in antioxidant 

activity for high concentrations of these nanoparticles. Cadmium 

nanoparticles in low concentrations did not alter the antioxidant 
activity of extracts, which may be the result of the absence of a toxic 

effect of nano-scale cadmium. 

ABTS test for hydric extracts obtained from biomass, cultivated in 

the presence of AgPEGNPs, established an increase of antioxidant 

values by 38% at 10.0 ɛM concentration of these nanoparticles. In the 

case of applying AuPEGNPs, the antioxidant activity of hydric extracts 

from spirulina biomass has not changed. ABTS test for hydric extracts 

from biomass, grown in the presence of CuPEGNPs, established an 

increase of antioxidant values with 29-53% in the case of their adding 

in concentrations of 1.25-3.75 ɛM/L. 

High concentrations of CdPEGNPs did not alter the antioxidant 

activity of hydric extracts from spirulina biomass. In the case of 
applying CdPEGNPs, no toxic effect has been established. 

Therefore, the action of nanoparticles, used as stimulators of 

biosynthetic activity of spirulina, was not the result of induced stress. 
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Printre factorii principali care cauzeazŁ impactul maximal asupra 

resurselor naturale, transform©ndu-le din resurse regenerabile ´n 

resurse neregenerabile, evidenἪiem poluarea, care afecteazŁ nu numai 

condiἪiile de viaŞŁ, mediul ´nconjurŁtor dar Ἠi siguranἪa alimentelor. 

Agricultura ecologicŁ, prin promovarea produselor ecologice, a 

demonstrat cŁ acest gen de activitate poate convieἪui cu agricultura 

convenἪionalŁ, urmŁrind scopuri diferite, care se manifestŁ at©t ´n 

ramura fitotehnicŁ, c©t Ἠi cea zootehnicŁ.  
Pornind de la axioma cŁ siguranŞa alimentarŁ este deosebit de 

importantŁ ´n asigurarea sŁnŁtŁŞii consumatorilor ĸi fŁrŁ ea nu poate fi  

conceputŁ securitatea alimentarŁ ĸi sustenabilitatea sistemelor 

alimentare, OrganizaŞia NaŞiunilor Unite a desemnat ziua de 7 iunie ca 

fiind Ziua MondialŁ a SiguranŞei Alimentare. Drept urmare a acestei 

decizii fundamentale Uniunea EuropeanŁ (UE) a fortificat postulatele 

politicii  alimentare, propun©ndu-Ἠi:  

¶ garantarea siguranἪei Ἠi nivelului nutriἪionist al alimentelor Ἠi 

furajelor;  

¶ asigurarea nivelului ridicat de protecἪie a plantelor, sŁnŁtate Ἠi 

bunŁstare a animalelor;  

¶ informarea adecvatŁ Ἠi transparentŁ privind originea, conἪinutul, 

etichetarea, trasabilitatea Ἠi utilizarea alimentelor; 

¶ prevenirea intrŁrii Ἠi rŁsp©ndirii pe teritoriul UE a bolilor care 

afecteazŁ plantele Ἠi animalele, precum Ἠi transmiterii agenἪilor 

patogeni ai bolilor de la animale la om;  

¶ garantarea menἪinerii normelor comune ´n materie de protecἪie a 

consumatorilor Ἠi de elaborare a mijloacelor ecologic inofensive de 

protecἪie a plantelor Ἠi animalelor;  

¶ contribuirea la garantarea siguranἪei alimentelor la nivel global.  
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Lu©nd ´n considerare interesul sporit al omenirii ´n consumul 

alimentelor de calitate ´naltŁ Ἠi ´n temeiul realizŁrilor ´nregistrate ´n 

combaterea biologicŁ a organismelor dŁunŁtoare ï factor determinant 

´n garantarea siguranἪei alimentelor, am reuἨit fundamentarea teoreticŁ 
Ἠi iniἪiat implementarea practicŁ a agriculturii ecologice. Principiile 

acestui tip de agriculturŁ sunt orientate spre crearea Ἠi implementarea 

sistemelor tehnologic performante, viabile din punct de vedere al 

mediului Ἠi economic, contribuind la securitatea alimentarŁ prin 

intermediul conservŁrii biodiversitŁἪii Ἠi a resurselor naturale, av©nd 

un impact direct asupra securitŁἪii alimentare Ἠi siguranἪei alimentelor. 

Aceasta ´mbunŁtŁἪeἨte siguranἪa alimentelor folosind excluderea 

fertilizanἪilor sintetici, evitarea utilizŁrii pesticidelor, asigurarea 

concentraἪilor scŁzute de reziduuri chimice, ceea ce reduc la minimum 

deteriorarea mediului ´nconjurŁtor Ἠi incidenἪa agenἪilor patogeni 

asupra omului, precum Ἠi transferul genelor de rezistenἪŁ de la 

sistemele de producἪie animalŁ la agenἪii patogeni ai omului. 
Agricultura ecologicŁ se promoveazŁ folosind metodele 

agrotehnice, procedeele tehnologice orientate la ´mbinarea fitotehniei 

Ἠi zootehniei, sistemul de mobilizare a nutrienἪilor Ἠi aplicare a 

protecἪiei biologice a plantelor. Deosebit de importante sunt 

biopesticidele, care fiind constituite din elemente naturale 

(microorganisme, macroorganisme vii  Ἠi produse ale activitŁἪii 

acestora, substanἪe biologic active naturale) nu se acumuleazŁ Ἠi nu 

sunt dŁunŁtoare pentru mediu Ἠi alimente. Rezultatele ´nregistrate 

demonstreazŁ eficienἪa economicŁ Ἠi ecologicŁ a mŁsurilor orientate la 

asigurarea securitŁἪii alimentare Ἠi siguranἪei alimentelor.  

Asigurarea securitŁἪii alimentare Ἠi a siguranἪei alimentelor 
necesitŁ extinderea gamei de mijloace biologice de protecἪie a 

plantelor Ἠi elaborarea procedeelor tehnologice de aplicare a lor ´n 

protecἪia integratŁ a culturilor legumicole, pomicole Ἠi viἪei-de-vie ´n 

sistemele de agriculturŁ convenἪionalŁ Ἠi ecologicŁ. Ċn acest scop, 

aplic©nd masivul informaἪional valoros acumulat ´n rezultatul 

cercetŁrii relaἪiilor dintre organismele dŁunŁtoare Ἠi utile, Ἠi pentru 

extinderea gamei de mijloace ecologic inofensive de protecἪie a 

plantelor se preconizeazŁ omologarea Ἠi implementarea unui preparat 

bacterian Ἠi a unui mijloc bacteriofagic orientate la sporirea siguranἪei 

alimentelor. 
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A pot trail and field observations were carried out to assess the 

pathogenicity of the cyst nematode Heterodera crucifere on cabbage 

plants (Brassica oleoracea). In the pot experiment H. cruciferae cysts 

were extracted by the Fenwick can from a soil heavily infested (64 

eggs and J2/mL soil) collected from a field in which cabbage plants 

showed stunted growth and yellowing. An appropriate amount of eggs 

and juveniles of the nematode were throughly mixed with sterilised 
sandy soil to obtain population density in a geometric scale from 0 to 

512 eggs and J2/mL soil (0, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128, 256 

and 512). Then, the soil was used to fill  clay pots (V=700 mL). A 

cabbage seedling (cv. Aviso) was transplanted in each pot and grown 

for 60 days in a glasshouse at 20 ÁC. For each nematode population 

density 6 resplications were considered. During the experiment plants 

were maintained in the glasshouse randomizing the position of the 

blocks and at the same time repositioning each plant within a block 

every week, to avoid a block position effect and at the same time the 

factor position of the plant within the block. Plants received all the 

necessary maintenance (irrigation, fertilization, etc.). At the end of the 
experiment plants were uprooted to assess top plant weight and the 

soil was dried at room temperature. Cysts were extracted from soil 

(200 mL dried soil) by the Fenwick can to determine their eggs and J2 

content/mL soil (Pf). Data of fresh top weight from the experiment 

were fitted with the Seinhorstôs model y=m + (1-m) z(P-T) with P>T. A 

tolerance limit  T of 1.50 eggs and J2/mL soil and a minimum relative 

yield (m) of 70% were determined. The highest reproduction factor 

(Pf/Pi) was 5 at Pi= 8 eggs and J2/mL soil. The anatomic alterations 

induced by the cyst nematode on root cabbage were also studied. 

Cross sections of root cabbage collected in an open field showed 

syncytiums in nematode feeding sites.  
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ʀʟʤʝʥʷʶʱʠʝʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ 

ʥʘʜʝʞʥʳʭ ʜʦʥʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʘʢʦʤʫ ʬʘʢʪʦʨʫ ʩʨʝʜʳ ʢʘʢ 

ʟʘʩʫʭʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʦʛʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʢʦʤʧʦʥʝʥʪʳ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ ʬʘʟʘʤ ʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʥʪʦʛʝʥʝʟʝ. 

ʄʦʥʠʪʦʨʠʥʛ ʣʠʥʠʡ ʢʫʢʫʨʫʟʳ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʦ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʚ ʘʚʛʫʩʪʝ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ 
ʧʦʯʘʪʢʦʚ. ʆʜʥʘʢʦ, ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʚ 2018 ʛʦʜʫ (ʦʪʩʫʪʩʪʚʠʝ 

ʦʩʘʜʢʦʚ ʚ ʤʘʝ ʠ ʠʶʥʝ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʮʝʥʢʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ. ʂʨʠʪʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ ʚ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ 

ʩʯʠʪʘʶʪʩʷ 10 ʜʥʝʡ ʜʦ ʮʚʝʪʝʥʠʷ. ʕʪʦʪ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʟʝʨʥʘ. ɿʘʢʣʘʜʢʘ ʤʫʞʩʢʦʛʦ ʩʦʮʚʝʪʠʷ 

ʤʝʪʝʣʢʠ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʪʘʜʠʠ 4-5 ʣʠʩʪʴʝʚ, ʤʝʡʦʟ ʧʨʦʭʦʜʠʪ ʚ ʬʘʟʝ 

9-12 ʣʠʩʪʴʝʚ, ʧʨʠʯʝʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʣʠʯʠʡ ʚ ʩʢʦʨʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʦ ʛʝʥʦʪʠʧʘʤ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʥʠʟʢʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠʞʘʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʳʣʴʮʳ ʠ ʪʘʢʞʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʦʧʳʣʝʥʠʠ ʠ ʦʟʝʨʥʝʥʥʦʩʪʠ ʧʦʯʘʪʢʦʚ. 
ʇʨʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʤʝʞʜʫ 

ʦʢʦʥʯʘʥʠʝʤ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʠ ʦʩʪʘʥʦʚʢʦʡ ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ 

ʧʝʩʪʠʯʥʳʭ ʩʪʦʣʙʠʢʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʦʪʩʪʘʚʘʥʠʶ ʚ ʨʘʟʚʠʪʠʠ ʨʳʣʝʮ. ɿʘʜʝʨʞʢʘ ʤʝʞʜʫ ʮʚʝʪʝʥʠʝʤ 

ʤʫʞʩʢʠʭ ʠ ʞʝʥʩʢʠʭ ʮʚʝʪʢʦʚ ʠʣʠ ʧʨʦʪʘʥʜʨʠʷ ʫ ʢʫʢʫʨʫʟʳ ʚ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʨʘʟʨʳʚ ʤʝʞʜʫ ʮʚʝʪʝʥʠʝʤ ʤʝʪʝʣʢʠ ʠ 

ʧʦʯʘʪʢʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ 3ï4 ʜʥʷ.  
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ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʨʝʜʥʝʨʘʥʥʠʝ ʣʠʥʠʠ 

ʢʫʢʫʨʫʟʳ: ʄɸʅ2413, ʄɸʅ2421, ʄɸʅ2281, ʄɸʅ2088. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʟʫʘʣʴʥʫʶ, ʤʝʪʨʠʯʝʩʢʫʶ ʠ 

ʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʦʢ ʨʘʩʪʝʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʦʥʘʭ.  

ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 
ʨʘʩʪʝʥʠʡ: ʥʘʯʘʣʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ ʮʚʝʪʝʥʠʷ; ʥʘʣʠʯʠʝ 

ʧʨʦʪʘʥʜʨʠʠ ʠ ʧʨʦʪʦʛʠʥʠʠ; ʧʳʣʴʮʝ ʦʙʨʘʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʳʣʴʮʳ; ʢʦʣʠʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʘʪʢʦʚ ʠ ʜʨ. ʇʨʠ ʦʮʝʥʢʝ ʧʦ ʩʨʦʢʘʤ ʥʘʯʘʣʘ 

ʮʚʝʪʝʥʠʷ ʣʠʥʠʠ ʄɸʅ2421 ʠ ʄɸʅ2088 ʦʩʪʘʚʘʣʠʩʴ ʚ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʨʘʥʥʠʭ (ʚʪʦʨʘʷ ʜʝʢʘʜʘ ʠʶʣʷ), ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʜʚʝ ʜʨʫʛʠʝ - 

ʟʘʮʚʝʣʠ ʥʘ ʜʝʢʘʜʫ ʨʘʥʴʰʝ ʧʦʣʦʞʝʥʥʦʛʦ ʩʨʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʷ ʣʠʥʠʡ ʄɸʅ2413 ʠ 

ʄɸʅ2481 ʚ ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 3 ʜʥʷ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʪʘʥʜʨʠʷ ʫ ʣʠʥʠʠ ʄɸʅ2413 ʩʦʩʪʘʚʠʣʘ 5 ʜʥʝʡ, ʯʪʦ ʚʳʰʝ 

ʥʦʨʤʳ ʚ 2,5 ʨʘʟʘ. ʇʘʨʘʤʝʪʨ ʧʳʣʴʮʝ ʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʩʷ ʫ ʣʠʥʠʠ ʄɸʅ2413 ʠ ʩʦʩʪʘʚʠʣ 3 ʙʘʣʣʘ (ʧʦ 
ʜʝʚʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ). ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʣʠʥʠʡ ʦʥ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 5 

ʜʦ 7 ʙʘʣʣʦʚ. ʋʨʦʚʝʥʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ (ʦʧʨʝʜʝʣʷʣʠ 

ʤʝʪʦʜʦʤ ʧʨʦʨʘʱʠʚʘʥʠʷ in vitro) ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ ʠ ʩʦʩʪʘʚʠʣ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʝʥʦʪʠʧʘʤ 76,3 %. ʇʨʠ ʵʪʦʤ, ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʦʡ ʢ 

ʩʪʨʝʩʩʫ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣ ʁ ʙʳʣʘ ʣʠʥʠʷ ʄɸʅ2413 (65%). 

ɺʦʟʜʝʡʩʪʚʠʝ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʧʦʚʣʠʷʣʦ ʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʘʪʢʦʚ, ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʨʠʟʥʘʢʘ ʦʪ 1,0 (ʄɸʅ2421 ʠ ʄɸʅ2088) ʜʦ 0,6 ʠ 0,4 ʫ 

ʣʠʥʠʡ ʄɸʅ2481 ʠ ʄɸʅ2413, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʣʠʥʠʡ ʢʫʢʫʨʫʟʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ ʚ ʬʘʟʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ɺʳʜʝʣʝʥʥʳʝ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ 

ʄɸʅ2421 ʠ ʄɸʅ2088 ʧʦʧʦʣʥʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʢʦʣʣʝʢʮʠʶ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ. 
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The purpose of this paper was the bibliographic study of the 

impact of some non-caloric artificial sweeteners on the intestinal 

microbiome and to sensitize and inform the consumers of these 

sweeteners about their adverse effects on the gut microbiome and 

health. 

Non-caloric artificial sweeteners are dietary supplements consumed 

by millions of people, to prevent weight gain and diabetes, by 

preserving the sweet taste of foods without increasing caloric intake. 

These additives are widely used in modern diets, although researches 

indicate both beneficial and adverse outcomes. 
Currently, much attention is paid to the regulatory effects of the 

gut microbiota on the health of the host. The intestinal microbiome is 

deeply involved in host metabolism and plays an essential role in the 

digestion process and energy homeostasis of the host organism 

[Nicholson, 2012]. Moreover, colonization of the intestine with 

commensal microflora is necessary for the development of the 

immune system and to prevent the development of pathogens 

(Hooper, 2012). The composition and functions of the intestinal 

microbiome are modulated by nutrition, including artificial non-

caloric sweeteners intentionally or unconsciously consumed as 

components of different foods. Numerous researches indicate that 
long-term use of artificial sweeteners disrupts the intestinal microflora 

and, as a result, metabolic changes are observed. These changes may 

induce increased body weight and incidence of type 2 diabetes. 

Rodriguez-Palacios, A. et al. (2018) provide microbiological and 

pathological evidence that artificial sweetener Splenda ((E961, 

sucralose and maltodextrin) promotes bacterial penetration into the 

intestinal epithelium and dysbiosis by extending the Proteobacteria 

phylum (pathogens Vibrio, Salmonella, Yersinia, Helicobacter, 

Escherichia spp.), especially by intestinal overcrowding with E. coli. 

These microbiome changes lead to exacerbation of inflammatory 

processes in the intestine, doubling the risk for Crohn's disease. 
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Saccharin (E954) in high concentrations inhibits all Gram-positive 

strains of Actinomyces viscosus, Lactobacillus acidophilus, Bacillus 

subtilis and Corynebacterium diphtheriae and Gram-positive cocci 

Streptococcus spp., Staphylococcus aureus and Micrococcus lutene 
(Oldacay, 2000).  

Acesulfam - potassium, E950 (Ace-K) is a commonly used 

artificial sweetener. Bian X. et al. (Bian, 2017) found that Ace-K 

consumption disrupts the intestinal microbiome of mice after a 4-week 

treatment and, as a result, increases the body weight of male, but not 

female, mice. The authors believe that metabolites produced by the 

disrupted intestinal microbiome may also contribute to the 

development of chronic inflammation. 

A group of researchers from North Carolina State University (Chi 

L., 2018) found that consuming Neotam sweetener (E961) for four 

weeks caused changes in the gut microbiome and also in the profile of 

fecal metabolites. Non-caloric sweeteners saccharin, sucralose and 
acesulfam-potassium have been detected in 65% of breast milk 

samples, so these additives are frequently ingested by infants and 

affect their health (Sylvetsky, 2015).  

In conclusion, we can say that according to the results of recent 

scientific investigations, the consumption of artificial non-caloric 

sweeteners induces metabolic disturbances, inflammatory processes of 

the intestine, which are mediated by changes in the gut microbiome. 

Non-caloric artificial sweeteners, consumed for a long time, aggravate 

glucose intolerance and increase the risk of obesity. The adverse 

effects of food additives, including artificial sweeteners, from 

processed foods on the microbiome can no longer be ignored. The best 
strategy is to reduce the intake of sweeteners, whether the sweeteners 

are caloric or non-caloric. 
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Medicina secolului XXI  va fi  inspiratŁ biologic ĸi bazatŁ pe 

profilaxie, adica nu numai pe tratarea maladilor, ci pe prevenirea lor 

prin schimbare esenŞialŁ a stilului de viatŁ: raportului perioadelor de 

acitivitate zilnicŁ ĸi de recreare, regimului ĸi raŞiei alimentare, 

coordonŁrii direcŞionate a stŁrii psihoemoŞionale ĸi etc. Stilul de viatŁ a 

omului ´n societate contemporanŁ se caracterizeazŁ prin dezechilibrul 

esenŞial ´ntre efort fizic care promoveazŁ consumarea energiei ĸi 

alimenŞie abundentŁ pe fondul mobilitŁŞii reduse. Ċn Şarile industriale 
(SUA, Regatul Unit, Canada, Australia) rata populaŞiei umane cu masa 

corporalŁ excesivŁ ĸi obezitate depŁĸeĸte 50 %. Diabetul zaharat ĸi 

distresul psihoemoŞional devin o epidemie. Mai mult dec©t at©t, distresul 

psihosocial, emoŞional provoacŁ patogeneza diabetului zaharat de tipul 

2 (diabetes mellitus). Reieĸind din aceasta, propunem aplicarea ´n 

practicŁ profilaxiei dezechilibrului metabolismului glucidic, lipidic ĸi 

proteic unei abordŁri complexe bazate pe combinare a exerciŞiilor fizice 

aerobe cu hypoxia ĸi hypotermia ´n mediul acvatic ´n condiŞiile 

sanocreatoriumului. Sanocreatorium reprezintŁ un centru de creare a 

sŁnŁtŁŞii sau de recuperare a unei insuficienŞe morfofuncŞionale. Acest 

efort fizic multimodal sporeĸte semnificativ consumarea energiei ĸi rata 
metabolismului, precum ĸi ´mbunŁtŁŞeĸte stare psihoemoŞionalŁ a 

individului. Pentru a aproba aceastŁ abordare practicŁ ĸi a investiga 

reactivitatea metabolismului am efectuat testŁrile laboratoare 

indicatorilor biochimici ĸi biofizici pe parcursul ´ndeplinirii exerciŞiilor 

aerobe, ´notului (freestyle sau bras) ĸi ´notului subacvatic cu reŞinerea 

respiraŞiei (freediving, la temperatura apei redusŁ treptat de la 23 p©nŁ la 

18ÁC). Cercetare a fost realizatŁla la indivizi (bŁrbaŞi, v©rstŁ 19-22 ani, n 

= 15) practic sŁnŁtoĸi ĸi antrenaŞi sportiv cu aplicarea monitorizŁrii 

saturaŞiei de oxigen a s©ngelui, consumului maximal de oxigen 

(VO2max/kg), concentraŞiei de glucozŁ plasmaticŁ, lipidogramei, 

concentraŞiei de uree din s©nge ĸi urinŁ.  
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Stare psihoemoŞionalŁ am examinat prin intermediul estimŁrii 

activitŁŞii muĸchilor mimici, adicŁ aspectului dinamic al feŞei care 

exteriorizezŁ divierile reactivitŁŞii la aplicarea prezentaŞiei video cu un 

conŞinut specific emoŞiogen ĸi sistemului de captare a miĸcŁrilor. 
AceastŁ monitorizare este strict necesarŁ pentru a obŞine o posibilitate 

de a personaliza programul individual de profilaxie sau de recuperare. 

Ċn cazul contrar de un efort fizic ´n exces poate declanĸa dezvoltarea 

stresului oxidativ caracterizat de prezenŞa radicalilor liber ĸi 

insuficienŞa sistemelor antioxidant. Am depistat cŁ dupŁ o perioadŁ 

timp de 5 sŁptŁm©ni de realizare a programului personalizat pragul 

anaerob creĸte semnificativ pe fondul majorŁrii gradului de saturaŞie a 

oxigenului ´n s©nge. Cea ce manifestŁ ´mbunŁtŁŞirea capacitŁŞilor 

aerobe a organismului ĸi indirect metabolismului energetic. Mai mult 

dec©t at©t, rezultatele obŞinute permit presupunere cŁ dupŁ un program 

de profilaxie metabolismul glucidic, lipidic ĸi proteic este mai 

echilibrat. ScŁderea nivelului de glucozŁ dupŁ ultimŁ sesiune de 
antrenamet este mai atenuatŁ ´n comparaŞie cu prima sesiune 

´ndeplinitŁ la ´nceputul programului, cea ce sugereazŁ ideea prevenirii 

hypoglicemiei dupŁ un efort fizic. Lipidograma cŁtre sf©rĸitul 

programului de profilaxie se caracterizezŁ prin majorarea ratei 

lipoproteidelor cu densitate ´naltŁ (de la 30,1Ñ3,4 p©nŁ la 44,9Ñ5,1 

mg/dL, P<0,01) ĸi micĸorare lipoproteidelor de densitate joasŁ (de la 

30,4Ñ0,8 p©nŁ la 19,3Ñ0,2 ʤʛ/ʜʣ, P<0,01). AceastŁ observaŞie 

dovedeĸte posibilitate de prevenire a aterosclerozei. Am observat ĸi 

atenuare veridicŁ a creĸterii concentraŞiei de uree ´n urinŁ imediat 

dupŁ terminarea unei sesiuni de antrenament, cea cea sugereazŁ faptul 

cŁ raportul dintre degradarea proteinelor ĸi asamblarea lor s-a deviat ´n 
direcŞia activizŁrii proceselor anabolice. ĊmbunŁtŁŞirea stŁrii 

psihoemoŞionale am evidenŞiat prin depistarea activitŁŞii muĸchilor: 

zigomaticus major; zigomaticus minor; buccinator; orbicularis oris; 

levator anguli oris; lateral frontalis care exteriorizeazŁ stare 

emoŞionalŁ positivŁ pe fondul reducerii miĸcŁrilor ´n zonele 

muĸchilor: corrugator supercilii; procerus; orbicularis oculi; nasalis. 

Aĸadar, programul complex de profilaxie sau de recuperare bazat pe 

combinarea efortului fizic aerob, hypoxiei ĸi hypotermiei asigurŁ 

echilibrul metabolismului glucidic, lipidic ĸi proteic pe fondul 

´mbunŁtŁŞirii stŁrii psihoemoŞionale.  
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Bioorganic compounds are included in the composition of 

reproductive cells predominantly in the form of high molecular 

biocomplexes. Recent years studies show that this sialidase in 

association with the plasma membrane has important physiological 

significance for the cell. This enzyme is located on the plasma 
membrane not randomly, but in certain areas, called domains, which 

are membrane invaginations enriched in glycosphingolipids and 

kaviolin, and are resistant to non-ionic detergent X-100 treatment. 

Microdomains are extremely rich in various kinases and play an 

important role in cell physiology. And sialidase modulates the activity 

of the kinases, and hence cell response to certain signals, changing the 

qualitative and quantitative composition of glycolipids in these 

domains. The characteristic feature of glycolipids, what they differ 

from each other by N-neuraminic acid and fucose ratio and molar ratio 

of each of them to one of the carbohydrates in the main part of 

glycoprotein molecules. Our experiments showed that the content of 
sialic acid in bovine sperm ranges from 2,3Ñ0,35 - 4,0Ñ0,40 g/billion. 

It should be noted that, against expectations, the number of sialic acid 

in the cryopreservation of bovine sperm decreases. In addition to sialic 

acid studies, we studied the cryogenic changes of 6-deoxy-hexoses, 

which are widely represented in the various natural compounds, and 

therefore is of interest to elucidate their role in specificity and 

biological activity of cell. The experiments performed in the 

laboratory show that the number of 6-deoxy-hexoses in bullsô 

spermatozoa after dilution is within the range of 10,1Ñ0,34 mg/billion 

gametes.  
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However, reproductive cells lose their number of 6-deoxy-hexoses 

already during cooling, when their content is changed by 19%. The 

further falling of test indicator occurs after freezing and thawing, 

when their number reaches only 80,5% compared with the refrigerated 
gametes. If  neuraminic acid plays an anti-adhesive role masking 

special receptor side, the balance between sialo- and asialo-contained 

structures can determine cell adhesion and recognition. Therefore, 

specific sialic acid receptor is one of the mechanisms by which the 

cell modulates its potential of recognition and changes its behavior 

according to the influences of the environmental factors. Changes in 

the content of neuraminic acid and 6-deoxy-hexoses do not only alters 

the receptor side, it disrupts the charge of the molecules which 

influences the form of its oligosaccharide part, its non-covalent and 

electrostatic interactions with surrounding molecules, which may also 

modify the surface of the plasma membrane. The changing of the 

content of sialic acid and 6-deoxy-hexoses during cryopreservation of 
genetic resources may cause deformation of the membrane surface of 

gametes, change its architectonic, accelerate the aggregation of 

proteins on the surface, because the ability of glycoproteins and 

glycolipids to form local clusters can be controlled by the amount of 

inter-repulsive molecules of N-Acetylneuraminic acid which they 

carry. These changes at the level of 6-deoxy-hexoses and sialic acids 

sufficiently characterize the state of decay of the glycocalyx system 

and of the extracellular matrix. Reducing the total number of 6-deoxy-

hexoses and elevating levels of N-Acetylneuraminic acid indicates the 

membrano-destruction of its glycosaminoglycan component. This 

component is responsible for the membrane process of reception and 
stability, and high content of sialic acids shows the strengthening of 

the process of membrane separation components. Thus, glycoprotein 

and glycolipid complexes of bullsô gametes which have as a part the 

carbohydrate component sialic acid, undergo some changes in the 

process of cryopreservation. It is interesting that the 6-deoxy-hexoses 

are subject to change as well. This leads to the need to take in 

consideration the identified changes during the development of 

cryoprotective media and identify the optimal conditions of 

cryopreservation. 
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All  living organisms show a number of age-related morphological, 

biochemical and physiological changes. The problem of preserving 

the functional activity of a person to a very old age is one of the most 

complex and relevant in modern science. The human nervous system 

is most sensitive to age-related changes. 

The purpose of our work was to identify the most common age-

related changes in the nervous system. To achieve this purpose, 

scientific articles were searched in the Google Scholar Base, search 

engine for the keywords: nervous system / brain and aging; age-

related changes in the central nervous system / brain, etc. Total of 56 
scientific papers were selected and analyzed. 

Many researchers indicate that the most characteristic age-related 

changes are a decrease in the mass of gray and white matter in the 

brain, a decrease in the number of neurons in combination with an 

increase in the number of glial cells in the cerebral cortex, and a 

change in the vascular circulation of the brain. However, Pakkenberg 

B. et al. (2003) proved that during physiological aging the number of 

neurons decreases by only 10%, and the number of glia cells increases 

slightly, however, neuron death increases significantly when 

neurodegenerative diseases occur. Anisimov V. N. (2008) indicates 

that an age-related change in lipid composition in brain cells reduces 
the viscosity of membranes, which contributes to an imbalance of 

trace elements, electrolytes and a decrease in water content. Keller 

J.N. (2006), Powell S. R. (2005) and Moreno-Garcia A. (2018) 

suggest that the characteristic markers of aging are the accumulation 

of amyloid bodies, neuromelanin, lipofuscin, etc.  
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However, the role of these substances in aging and age-related 

changes in brain function remains unclear. Gallagher D. (1980), Roth 

G. S. (1988) and Rehman H. U. (2001) indicate a change in the 

concentration and desynchronization of the formation of serotonin, 
catecholamines and others neurotransmitters in the period of 

diminution of functions and believe that the reason for these disorders 

is to reduce the number of receptors. Petersen R. C (2000) and Li S. C. 

(2001) note a gradual decrease in cognitive function with age. And 

according to Anisimov V.N. (2008), the functional usefulness of the 

central nervous system persists until the very advanced years and 

claims that the most common and significant age-related changes are 

slowness of behavior, which is determined by a decrease in the speed 

of the pulse along the peripheral nerves, namely an increase in old age 

reaction times are mediated by impaired posture, slowness and loss of 

coordination when walking, writing and other targeted motor acts. 

Thus, the aging process triggers a cascade of morpho-
physiological and neuroendocrine changes in the nervous system, 

however, the degree of these changes does not always correspond to 

the severity of human brain functions. 

 

The work was carried out as part of the projects: 15.817.04.01 F 

ĂPsychic health, its externalization, tests and estimation 

technology, development of its classification systemò; 

15.817.04.38 A ĂDiffuse chronic diseases of the liver - 

extrahepatic manifestationsò. 
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Is known that in the process of evolution currently existing 

microorganisms in the environment they colonized various open 
cavities of the human and animal organism, being considered for each 
genus and species, until the present as specific ecological niches. 
Currently, experimentally it is found that the human and animal 
digestive tract serves as a ecological niche to about 500 species of 
bacteria. According to accessible bibliographic data in most scientific 
papers such bacteria have the form of bacilli (for example, the genera 
Bifidobacterium, Lactobacillus, Bacteroides, Escherichia, Proteus, 
Clostridium, Eubacterium, Selenomonas et al). 

In the works published in the last 15 years it warns about the fact 
of existence in the composition of gastrointestinal bacteriocenosis and 
bacteria in the form of cocci, but they are in a limited quantity and 
mainly refers to Institute of Physiology and Sanocreatology and the 
Department of Microbiology, Virology and Immunology of the State 
University of Medicine and Pharmacy çNicolae Testemitanuè 
Republic of Moldova. 

Therefore the purpose of the present research was to highlight 
bacteria in the form of cocci what can be found in the intestinal 
(rectal) human and animal contents, that is which are specific to their 
digestive tract. 

The researches planned to achieve the goal were carried out in 
several stages. Initially human and animal individuals were chosen 
with different health status (sanogenic and pathological); from the 
selected individuals monotulpins of bacteria in the form of cocci were 
isolated and then subjected the kind identification. 

The result was observed that children, piglets and calves with 
state health sanogenic preponderant stood out microorganisms of the 
genera: Streptococcus, Lactococcus, Enterococcus, Ruminococcus et 
al., and with the pathological - Streptococcus, Micrococcus, 
Diplococcus, Pneumococcus, Staphylococcus etc., being not 
characteristic of the healthy macroorganism. 

The data obtained argued recommendation for inclusion in the 
pharmaceutical preparations with probiotic action of streptococci 
monotulpins isolated only from healthy subjects that is, with the 
sanogenic state of the health of the body. 
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ANTI -ACETYLCHOLINESTERASE  AND PRO-COGNITIVE  

PROFILE  OF COTININE  AND 6-HYDROXY -L-NICOTINE  IN 
AN Aȸ25-35-INDUCED RAT MODEL  OF ALZHEIMERôS 

DISEASE 
 

Razvan Stefan BOIANGIU, Marius MIHASAN, Lucian HRITCU* 

ñAlexandru Ioan Cuzaò University, Faculty of Biology, Iasi, Romania 
Corresponding e-mail: hritcu@uaic.ro 

 
Alzheimerôs disease (AD) is the most common and severe form of 
dementia. Worldwide, it is estimated that 46.8 million people suffer 
from dementia and by 2050, this number is expected to reach 
approximately 131.5 million people due to increasing numbers of 
elderly people. One of the neuropathological features of AD is 
represented by the degeneration of cholinergic neurons in the basal 
forebrain. At the cognitive level, the main hallmark of AD is memory 
decline. Nicotinic acetylcholine receptors (nAChRs) modulate the 
neurobiological processes underlying hippocampal learning and 
memory. Nicotine stimulates nAChRs thus improving the attention, 
memory and learning. However, nicotineôs cardiovascular and 
addictive side-effects have limited its therapeutic use in AD but 
remain a strong scaffold for developing new drugs for AD. Cotinine 
(COT) and 6-hydroxy-L-nicotine (6HLN), two nicotine derivatives 
that are structurally similar, were found to possess antioxidant and 
cognitive-enhancing properties without showing the side-effects of 
their precursor. In this study, we used in silico tools to evaluate and 
compare the binding potential of COT and 6HLN in two different 
allosteric binding sites (Ŭ4-Ŭ4 and Ŭ4-ɓ2) of human Ŭ4ɓ2 nAChRs 
(PDB ID 6CNK). We have also performed a series of in vivo tasks to 
assess the effects of COT and 6HLN on memory impairment in a rat 
model of AD induced by brain infusion of Aɓ25-35 peptide. The 
acetylcholinesterase (AChE) activity was also measured. Our results 
showed that COT and 6HLN bind preferentially and with higher 
energy than nicotine to Ŭ4-ɓ2 compared to Ŭ4-Ŭ4 interface of Ŭ4ɓ2 
nAChRs. COT and 6HLN administration mitigate the spatial and 
recognition memory deficits and decreased the specific activity of 
AChE in the hippocampus of Aɓ25-35-treated rats. These results 
suggest that COT and 6HLN might represent new therapeutic agents 
in AD by modulating cholinergic activity. This work was supported 
by a grant of CNCS-UEFISCDI, project number PN-III -P1-1.1-TE-
2016-0367, within PNCDI III.  
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EFFECTS OF ROSMARINUS OFFICINALIS  ESSENTIAL OIL  

IN MEMORY  FORMATION  AND RELIEVING  BRAIN  

OXIDATIVE  STRESS IN ZEBRAFISH  MODEL  
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Edoardo NAPOLI2, Giuseppe RUBERTO2, Lucian HRITCU1 

1òAlexandru Ioan Cuzaò University of Iasi, Iasi, Romania; 
2CNR Instituto di Chimica Biomolecolare, Catania, Italy 

 

Introduction : This study was done to assess the anxiolytic, anti-

amnesic and antioxidant potential of Rosmarinus officinalis essential 
oil, in three concentrations 25, 150 and 300 ml / L (Teipel et al., 2018) 

Methodology: Anxious behavior and memory performance were 

assessed by NTT (new tank diving test) and Y and T mazes, and 

scopolamine (100 ɛM) was administered by immersion 30 minutes 

before behavioral testing to induce anxiety and a mild 

dementia.(Zanandrea et al., 2018) 

Results: Our data has shown that essential oil of rosmarin has 

diminished anxious behavior and amnesia induced by the use of 

scopolamine in parallel with the decrease in oxidative stress in the 

zebra fish brain. 

Discutions: The essential oil of rosmarin is known for its anti-

inflammatory effects due to its compounds - Ŭ-pinene, camphor, 
eucalyptol - the chemical composition being identified by GC-MS 

(Borges et al., 2018). At the same time, literature mention the anti - 

amnesic and anti - acetylcholinesterase effects of rosemary essential 

oil in a scopolamine - induced Wistar rat animal model (Ozarowski et 

al., 2013). 

Conclusions: The results obtained from the behavior of zebrafish 

behavior in the three behavioral tests show a significant difference 

between the activity of scopolamine-treated animals and those 

exposed to rosmarin oil, especially in the concentration of 25 ɛl / L. In 

conclusion, the essential oil studied could be considered a good 

candidate for improving memory by inhibiting acetylcholinesterase 
and reducing oxidative stress in the brain. 
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Investigation of non-traditional sources of bioactive substances is 

one of the current directions of biotechnology development in many 

countries worldwide. Cyanobacteria Spirulina platensis is widely 

explored and used in recent decades as a source of valuable 

biologically active substances [1, 5.]. An important role in neutralizing 
the harmful effects of oxidative stress have the enzime 

superoxiddismutase (SOD), that it is present, also, in the biomass of 

cyanobacteria Spirulina platensis. The influence of vanadium 

compounds on photosynthesis in cyanobacteria hasnôt been yet studied 

completely. Pharmacological uses of vanadium include lowering of 

cholesterol, triglycerides and glucose levels [2]. Vanadium also 

possesses anti-carcinogenic and anti-diabetic properties [3]. Another 

trace element - cobalt has important biological significance, ions of 

which are actively involved in the reactions of oxidation and 

reduction, have a positive influence on the processes of cell 

respiration and metabolism, as well as on the biosynthesis of 
phycobiliproteins and nucleic acids [4].  

The aim of this investigation presents a study of possibility of 

utilization of some coordination compounds of V(IV)  and Co(III) as 

regulators of the content of superoxide dismutase in the biomass of 

cyanobacteria Spirulina platensis.  

The high degree of biological activity of the cyanobacteria Spirulina 

platensis is caused mainly by the presence of antioxidants in the 

composition of its biomass.  
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It was established a weak inhibitory effect of the two studied 

compounds: [(VO)2(2PyTCH)]SO4Å4H2O in concentrations within 5 
to 25 mg/l and Na[Co(DH)2(NO2)2] (10-25mg/l) on the productivity of 
spirulina. In the case of utilization of the other compounds, 
productivity values are within the reference sample, except for 
compounds [Co(L-H)En]Ŀ3H2O and Na[Co(DH)2(NO2)2], which 
contribute to increase of productivity by 11-18% compared to the 
reference sample in the concentration of 5 mg/l. 

The determination of activity of superoxiddismutase (SOD) in 
obtained extracts from spirulina biomass allowed to establish a 
positive effect of coordination compounds of Co (III)  on the activity 
of this enzyme. Maximum increase of superoxiddismutase activity in 
the biomass of spirulina (by 38% compared to the reference sample) 
was established in the case of utilization of the compound [Co(L-
H)En]Ŀ3H2O in the concentration of 15mg/l. The significant increase 
of SOD activity (by 32-36% compared to the reference sample) is 
registered in the case of administration of the compound 
Na[Co(DH)2(NO2)2] in the concentration range of 15-25mg/l. 

The present study reveals that obtained biomass of cyanobacteria 
Spirulina platensis with high content of SOD can be used for the 
elaboration of medical remedies for prophylaxis and treatment of 
diseases, caused by the negative effect of oxidative stress on li ve 
organisms and, also, for the elaboration of cosmetic preparations for 
the prevention of premature skin aging, protection against solar 
radiation and treatment of skin diseases.  
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It is necessary to consider what processes occur at the initial stage of 

a decrease in mental functions to meet the needs of older people. 

Psychosanocreatology considers higher mental processes as a complex 

reflex activity, adequate reflection of reality occurs thanks to this 

activity. 

With age, despite the fact that their list does not change, all the 

mental functions of a person (sensation, perception, memory, thinking, 

imagination, etc.) undergo certain changes. After 60 years, there is a 

change in leading needs, their social orientation and motivating forces 

are gradually decreasing (Boltenko, 1980). 

It was previously thought that maturity represented the cessation of 
the development process. In adulthood, there is only continued 

accumulation and comprehension of life experience that does not 

affect the internal mechanisms of psychophysiological functions. The 

periodization of the aging process is based on: the extinction of 

socially significant activity, a change in the levels of regulation, 

especially self-esteem and self-awareness in older people as 

psychological criteria. Currently, more and more people over the age 

of 60 continue their personal development, travel, study at 

universities, engage in creativity, sports and other types of active 

activities.  

In order to feel harmonious and happy after 60 years, you need to 
fully and richly live your youth. It is necessary to lead a healthy 

lifestyle and try to avoid stress, be able to create and maintain family 

and friendships. And when adulthood has already arrived, it is worth 

analyzing your current state and making plans for the future. The main 

factor in healthy growing up is the attitude towards health and life. It 

is most difficult  to accept old age not in health and with irritation. An 

annoyed old age is a consequence of dissatisfaction in life, 

disappointments, most often in oneself, in oneôs experience, in which 

a person approached his late period of life. Old age is the time when 

you need to be what you have become, or you can become what you 

want.  
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Reflections and summing up cannot be avoided, but it is important 

to approach it constructively, to evaluate that after 60 there is more 

free space, time and you can do what you did not have enough before 

- to travel, to develop yourself, to master technical innovations and 
trends, to rest. This is the time to share experience with the young, the 

time to continue developing in the area of activity that has become the 

most interesting and successful, the time to relax and to communicate 

ï the latter is very important. In old age communication plays an 

important role and in order to feel alive, in demand, so as not to fall 

out of the social environment, you should create a circle of 

communication for yourself, preferably in advance, although it is 

never too late to re-form. 

In the body and psyche of each person, numerous aging processes 

develop at different speeds largely independent of each other and each 

of these processes can be influenced by special methods. Aging is not 

necessarily associated with degradation and disease. Therefore, there 
is an acute problem of the awareness of members of society, family, 

social workers regarding the very phenomenon of old age, its 

physiological and emotional nature (Krasnova, 2006). Without a 

rational knowledge of this issue, freed from prejudices and various 

mythological and stereotypical representations, it is very difficult  to 

create an ecological living environment taking into account their 

requirements and needs, build correct, careful relations with older 

people, and influence the social policy of the state. 

 

The work was carried out as part of the project: 15.817.04.01 F 

ĂPsychic health, its externalization, tests and estimation technology, 
development of its classification systemò. 
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Raportul cantitativ al conἪinutului de aminoacizi inhibitori Ἠi 

excitatori din serul sangvin oferŁ informaἪii despre starea proceselor 

nervoase dominante ï excitare sau fr©nare [4]. Acest raport variazŁ 

´ntre 3,45-5,35 la indivizii  astenici, 1,86-3,70 la cei normostenici Ἠi 

2,49-4,12 la hiperstenici. Valorile cele mai ridicate ale acestui indice 

au fost observate la Ἠobolanii de tip astenic, ceea ce denotŁ 

predominanἪa proceselor neurofiziologice inhibitoare. S-a demonstrat, 

cŁ starea funcἪionalŁ a glandei tiroide este direct proporἪionalŁ cu 
starea nervoasŁ predominant inhibitoare [2]. Indicele 

tirozinŁ/fenilalaninŁ (T / F) reflectŁ nivelul activitŁἪii funcἪionale a 

glandei tiroide [3]. Conform rezultatelor noastre, la Ἠobolanii astenici, 

acest indice este crescut faἪŁ de alte somatotipuri (1,99 Ñ 1,25 la 

astenici, 1,67 Ñ 0,31 la normostenici Ἠi 0,88 Ñ 0,34 la hiperstenici), 

ceea ce este ´n concordanἪŁ cu datele literaturii privind activitatea 

funcἪionalŁ crescutŁ a glandei tiroide la astenici Ἠi redusŁ la 

hiperstinici. Ċn general, pe mŁsura mŁririi proporἪiei de proteinŁ din 

raἪia alimentarŁ,´ncep©nd cu 12%, se atestŁ o creἨtere semnificativŁ a 

acestui indice la astenici de la 1,33 Ñ 0,10 p©nŁ la 3,24 Ñ 0,24, ceea ce 

indicŁ la o scŁdere a activitŁἪii funcἪionale a glandei tiroide. Ċn cazul 
hiperstenicilor, odatŁ cu creἨterea proporἪiei de proteinŁ (20%) din 

raἪia alimentarŁ, valoarea indicelui T / F, dimpotrivŁ, scade de la 1,21 

Ñ 0,04 p©nŁ la 0,54 Ñ 0,02, iar ´n condiἪiile administrŁrii raἪiei, 

´ncep©nd cu 30% de proteinŁ ï scade de 2,2 ori, ceea ce indicŁ la o 

creἨtere a activitŁἪii funcἪionale a glandei tiroide. Mai mult ca at©t, 

transformarea fenilalaninei ´n tirozinŁ, efectuatŁ sub acἪiunea 

fenilalaninei-4-hidroxilazŁ, este necesarŁ nu numai pentru formarea 

hormonilor stimulatori ai tiroidei, ci Ἠi pentru ´ndepŁrtarea excesului 

de fenilalaninŁ dŁunŁtoare creierului [1], care probabil se acumuleazŁ 

´n s©ngele Ἠobolanilor la administrarea raἪiei cu proporἪia de 30% 

proteinŁ. 
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La Ἠobolanii astenici, s-a depistat nivelul crescut at©t al indicelui T 

/ F, c©t Ἠi al raportului aminoacizilor liberi de inhibiἪie/ excitaἪie, ceea 

ce denotŁ, cŁ ´n sistemul lor nervos central predominŁ procesele de 

fr©nare, caracterizate prin astfel de stŁri precum frica, depresia etc.[5]. 
Astfel, valorile cele mai ridicate ale raportului dintre aminoacizii 

inhibitori Ἠi excitatori au fost observate la Ἠobolanii astenici, ceea ce 

demonstreazŁ predominanἪa proceselor neurofiziologice inhibitoare. 

La Ἠobolanii astenici, indicele T / F, care reflectŁ nivelul activitŁἪii 

funcἪionale a glandei tiroide, a fost crescut, comparativ cu alte 

somatotipuri. Pe mŁsurŁ ce proporἪia proteinei din dietŁ creἨte, 

indicele T / F ´n serul sangvin se modificŁ ´n funcἪie de somatotip. 
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ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩ 

ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ/ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ //ʉʠʙʠʨʩʢʠʡ 
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ʟʜʦʨʦʚʴʝ. ChiĸinŁu 2006. 408p. 

 
Nota: Teza a fost elaboratŁ ´n cadrul proiectului: AlimentaŞia ´n 

raport cu tipurile constituŞiei. Impactul alimentaŞiei asupra 

sanogenitŁŞii gameŞilor masculini. 
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La nivel mondial, inclusiv Ἠi ´n Republica Moldova tumorile 

maligne ocupŁ poziἪia a doua ´n structura deceselor, cu o incidenἪŁ 
sporitŁ. Ċn anul 2008, cancerul a cauzat 7,7 milioane de decese ´n toatŁ 
lumea. Un raport al AgenἪiei InternaἪionale pentru Studiul Cancerului 
(IARC) - agenἪie a OrganizaἪiei Mondiale a SŁnŁtŁἪii ï aratŁ cŁ, ´n 
2030, vor ajunge sŁ fie afectate de cancer circa 13,2 milioane de 
oameni ´n fiecare an ï aproape de douŁ ori mai mulἪi dec©t ´n 2008. 
Ċn Republica Moldova, conform datelor Institutului Oncologic, ´n 

anul 2016 s-au ´nregistrat 52 042 persoane aflate ´n evidenἪa unitŁἪilor 
medicale cu diagnosticul de cancer, totodatŁ anual peste 5 600 
persoane decedeazŁ ´n urma afecἪiunilor oncologice.  
NoἪiunea de CANCER reprezintŁ denumirea comunŁ pentru toate 

bolile care prezintŁ ´n celule trŁsŁturi distincte caracteristice ciclului 
celular, metabolismului, statului imunogen Ἠi micro mediului ´n care 
activizŁ. Cancerul este o maladie generatŁ la nivel molecular-celular 
care ´nsumeazŁ subtipuri ´ntr-o categorie bolile ce ´Ἠi au geneza la 
nivel molecular Ἠi au descrierea generalŁ comunŁ de a provoca 
dividerea necontrolatŁ a celulelor ´n cadrul cŁrora au loc evenimente 
genetice atipice. Un grupul de celule anormale alcŁtuiesc o tumoare.  

Clasificarea cancerului este una complexŁ, se cunosc mai mult de 
100 de tipuri de cancer care sunt denumite de regulŁ ´n funcἪie de 
organele sau Ἢesuturile ´n care acestea se formeazŁ. ExistŁ peste 300 
de gene a cŁror mutaἪii pot induce formarea cancerului. 
Ċn acest context, numŁrul de gene Ἠi mutaἪii este mare, iar 

preparatele ἪintŁ existŁ doar pentru un numŁr limitat dintre ele. Cu 
ajutorul tehnologiilor de secvenἪiere de noua generaἪie sau paralel 
masivŁ - Platformele Next-Generation Sequencing (NGS) poate fi  
adusŁ la realitate crearea tratamentelor personalizate.  
CercetŁrile au fost efectuate ´n cadrul proiectului 18.80.07.16A/PS 

- Crearea suportului decisional ´n rapoartele de secvenѿiere de 
urmŁtoarea generaѿie pentru variantele somatice a cancerului din 
cadrul Programului de Stat finanѿat pentru anii 2018-2019 òMedicina 
de precizie ´n prevenirea, diagnosticul ĸi tratamentul patologiilorò. 
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Getting older the human body undergoes degenerative, progressive 

changes, which, as a rule, affect the physical and mental well-being of 

a person. Aging is a natural, inevitable and irreversible stage of human 

development, which is the subject of many scientific studies. This 

process includes changes in the biological, psychological and social 

sphere due to wear of vital organs and systems and can be associated 

with various age-related diseases that disrupt the normal functioning 

of a person. The problem of controlled maintaining of physical and 

mental health in this age period is relevant in that its solution can 

enable older people to continue their fruitful  activities in society. 
The purpose of the paper was to elucidate the functional and 

structural specifics of the stage of development of general biological 

degradation by analyzing scientific papers in the field of health 

sciences. 

Materials and methods included a review of the scientific literature 

using the PubMed - Google Scholar database and other sources of 

information. The following keywords were used for the search: 

gerontology, geriatrics, late middle age etc.  

Aging is a complex phenomenon that includes various changes in 

the whole body. Age-related changes in the skeleton occur relatively 

early, especially in bones that underwent mechanical stress. Thus, 
according to Lifanova et al. (2007), after 60 years, bones lose 30-50% 

of their weight due to demineralization and porosity. With age, 

according to Mitchell et al. (2012), muscle mass decreases by 0.5% - 

1.0% per year. Age-related changes in the respiratory system, 

according to Seung Hung et al. (2016) include structural changes in 

the chest and the lungs parenchyma, decreased lung function, and 

decrease in respiratory muscle strength. Structural and functional 

changes in the circulatory system accumulate throughout life, which 

leads to an increased risk of cardiovascular failure, its prevalence 

increases after 65 years.  
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With age, the heart grows in size and its walls thicken, myocardial 

function changes, the vessels lose their elasticity, etc. Age-related 

changes in the organs of the digestive system are numerous and 

diverse. Lifanova et al. (2007), claims that in older people absorption 
processes in the intestine are disturbed, reflexes affecting intestinal 

motility are weakened, pancreatic secretory function decreases, 

evacuation function of the gall bladder worsens, liver detoxification 

function decreases, etc. Aging causes progressive structural and 

functional kidney changes, which is manifested by a decrease in 

glomerular blood flow and glomerular filtration rate. After 60-65 

years, regressive changes in the reproductive system occur. According 

to Alekseev et al. (2016), atrophy of the internal and external female 

genital organs is observed in women, the secretion of gonadotropin 

increases, the secretion of estrogen decreases, and the feedback 

mechanism is disturbed; in men, the functions of the gonads also 

weaken. In the immune system of the elderly, according to 
Montecino-Rodriguez et al. (2013), dramatic continuously progressive 

changes occur, up to immuno-senescence. The nervous system also 

undergoes significant changes. There are changes in neurohumoral 

regulation, which lead to metabolic disorders and a decrease in the 

function of the central nervous system cells and tissues. Frolkis et al. 

(1991) argue that after 55-60 years, brain mass and volume decrease 

by 6-7%. Hedden et al. (2004), argues that the aging process affects a 

number of cognitive functions of the hippocampus and frontal cortex: 

speed, attention, adequate perception, learning and memory processes. 

Thus, the general biological degradation that occurs during aging 

affects all vital systems of the body. And the determination of 
functional and structural specificity characterizing this stage is 

necessary for the development of measures for the prevention of 

premature biological and mental diminution of functions. 

The work was carried out as part of the project: 15.817.04.01 F 

ĂPsychic health, its externalization, tests and estimation technology, 

development of its classification systemò. 
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ĂThere is a world of infinitely small. 

There is a world of infinitely large. 

And there is a world between them - the world of life. 

In the world of life, there is a man - the world 

infinite complexity and infinite wisdom.  

And complexity and wisdom 
embodied in the constitution of manò. Bogomolets A. 

 

The whole diversity of human individualities can and even should 

be subdivided into groups outside geographic and racial-ethnic 

affinity. Each of the groups has a special reactivity and integrated bio 

psychic characteristic.  

The first mentions of constitutional types are in the section 

ñHistory of the Teaching of Reactivityò, still in Ayurveda. Husson 

classified people into three types. Viola, a disciple of De Giovani, also 

divided people into three types. The most important step in 

constitutional science was made by U.H. Sheldon, who also linked the 
middle and two extreme types of constitution and psyche ï with a 

medium-normative, accelerated or slowed-down rate of 

morphogenesis and individuals. 

The relevance of this work lies in the fact that the literature has 

little studied the question of the relationship of constitutional types of 

a person with the secretion function of the stomach. 26 healthy people 

are examined. Fibrogastroscopy was performed for everyone and the 

acidity of intragastric contents was determined with the use of double-

leaf probes and the AGM-10-01 acid gastrometer. Depending on the 

state of the acid-forming function of the stomach, the patients were 

divided into three groups.  
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The first group included patients with hypoacidity (pH of the body 

of the stomach is basal ι2,5 (2,5-5,5). The second group included 

patients with normoacidity (pH of the body of the stomach is basal 

1,5-2,5, atropine is a positive test). The third group included patients 
with hyperacidity (the pH of the body of the stomach is basal 1,5-2,0, 

atropine negative test). 

Thus, the data obtained on the three types of gastric secretory 

function are also consistent with other researchers (E.Yu. Linar, A.V. 

Frolkis, Z. Maratka, U.H. Sheldon, etc.). The acid-forming function of 

the stomach, depending on the state of the reflex (nervous) and 

humoral ñhistamine, gastrinò of regulation links, is divided into three 

types ï hypoacidity, normoacidity and hyperacidity. 

Three types of the process of acid formation correspond to the 

three constitutional types of the human body, described since ancient 

times in different ways depending on the school and tradition (India, 

Tibet, etc.). Knowledge of the characteristics of the acid-forming 
function of the stomach in the three constitutional types of the 

organism will  contribute to the correct and scientifically-based 

formulation of diets and nutrition. 
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According to the sanocreatological nutrition theory, the role of 

nutrition consists not only in supplying the organism with the 

necessary energy and plastic substances but also in the formation and 

maintenance of the health. The significance of nutrition as a 

determinant factor in health insurance and disease prevention is 

enhanced with the development of sanocreatology, as it is the most 

frequent factor influencing on the organism. So far the present is no 
unanimously accepted opinion on the structure and content of food 

ration in the period of degradation of the organism. It is believed that 

with age, the amount of protein administered should be reduced, but it 

is well known that catabolic processes predominate during this period, 

which determines the process of degradation. According to 

sanocreatology, the prevention of early degradation of the organism is 

possible by increasing anabolism on the background of intensive 

catabolism to get the balance of these processes by increasing the 

amount of protein in the food ration. Because testosterone, being an 

anabolic hormone, primarily influences the protein metabolism, it has 

been necessary to study its influence on this metabolism, an indicator 
of which the content of free amino acids in serum can be used. The 

purpose of the research was the determination of the particularities of 

the change of the content of free amino acids in the blood of old rats 

fed with different rations in association with testosterone.  

The investigations were performed on white old laboratory rats 

(males - 24-30 months), divided into 3 experimental groups: the first 

group ï ration standard (15% - proteins, 60% - cardohydrates, 25% - 

lipids), group 2 ï with high-protein ration (25% - proteins, 55% - 

cardohydrates, 20% - lipids), group 3 ï with ration rich in 

cardohydrates (70% - cardohydrates, 10% - proteins, 20% - lipids).  
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The experiments with testosterone (TS) administration were 

achieved on similar animals distributed in 3 groups: standard ration in 

association with TS, ration rich-protein in association with TS and 

ration rich in carbohydrates in association with TS. The TS 
administration was performed intramuscularly daily (solution of TS 

propionate), individually, according to body mass (0,1 mg/100 g body 

weight), the dose is changed weekly with its change. Duration of the 

experiment ï 31 days. The content of free amino acids in the serum 

was determined by the ion-exchange liquid chromatography method.  

Maintenance of old rats with ration with different content of 

constituent components has resulted in increasing the numerical value 

of most free amino acids in the serum, so we can admit that catabolic 

processes are increased and anabolic ones are diminished; while in 

association with TS, the change in the vector of the concentration of 

most amino acids has a downward character. That is to say, the ration 

with both high protein content and carbohydrate-rich content is 
possibly associated with the reduction of anabolism, and the standard 

ration in association with TS ï with the reduction of both anabolism 

and catabolism. We will  note that the total amino acid content 

decreased in the serum of old rats in combination with TS in 

association with different rations in all three groups compared to the 

animals without TS administration maintained with the same ration. 

Therefore, the comparative analysis of the influence of rations with 

the different structures on the content of free amino acids in the serum 

of old rats shows the decrease of the anabolic processes, especially in 

the case of protein-rich ration. The influence of different rations in 

association with TS on free amino acid content at old rats reveals the 
diminution of their anabolic processes, and in the case of 

carbohydrate-rich ration ï catabolic processes are clearly expressed. 
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Una dintre cele mai promiŞŁtoare microalge care poate fi  utilizatŁ ca 

sursŁ naturalŁ de vitamine, proteine, minerale, acizi graἨi 

polinesaturaἪi, polizaharide sulfatate etc. este cianobacteria Spirulina 

platensis. Ċn ultimele decenii, o atenἪie mare a fost concentratŁ asupra 

proprietŁἪilor biologice ale polizaharidelor Ἠi derivatele chimice ale 

acestora, ´n special derivaἪi sulfataἪi. Polizaharide sulfatate au o gamŁ 

largŁ de bioactivitŁἪi importante cum ar fi  antioxidantŁ, antitumoralŁ, 

imunomodulatoare, antiiinflamatoare, anticoagulantŁ, antiviralŁ, 
antibacterianŁ, antilipemicŁ. Calciu spirulan (Ca-SP) este un nou 

polizaharid sulfatat izolat din Spirulina platensis ce are proprietŁἪi de 

a inhiba replicarea mai multor virusuri, incluz©nd virusul Herpes 

simplex tip 1, citomegalovirusul uman, virusul rujeolic, virusul oreion, 

virusul gripal A Ἠi HIV-1.   

Astfel, devine actualŁ investigarea posibilitŁŞilor de majorare a 

conŞinutului de polizaharide sulfatate la cultivarea cianobacteriei 

Spirulina platensis. Scopul investigaŞiilor a fost studiul influenŞei unor 

compuĸi coordinativi ai Cu(II) asupra sintezei exopolizaharidelor 

(epz) sulfatate la cianobacteria Spirulina platensis. Ċn calitate de 

stimulatori ai sintezei de epz au fost utilizaἪi compuἨii coordinativi ai 
Cu(II) cu produĸii codensŁrii obŞinute din 2-amino-2-metil-1,3-

propandiol ĸi aldehide salicilice substituite: PK-2-C15H18ClCuNO4; 

PK-5-C11H12Br2ClCuNO3; PK-10- C13H20CuN2O9; PK-12- 

C11H13ClCuN2O9 administraŞi la mediul de cultivare ´n concentraŞii de 

0,005; 0,01 Ἠi 0,015 mmol/L. 
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Ċn urma cercetŁrilor efectuate s-a determinat efectul toxic provocat 

de compuĸii coordinativi testaŞi, deoarece ĸi concentraŞiile minime 

(0,005 mmol/L) administrate au manifestat un efect negativ, cu mici 

excepŞii ´n cazul compusului PK-12 ce a dus la o sporire neesenŞialŁ a 
viabilitŁŞii cu p´nŁ la 3%. Efectul toxic provocat de compuĸii 

coordinativi ai Cu(II) asupra productivitŁŞii spirulinei demonstreazŁ cŁ 

´n urma stresului suportat, probabilitatea eliminŁrii ´n mediu a unui 

conŞinut sporit de epz este foarte ´naltŁ. ConŞinutul de epz sulfatate al 

spirulinei a fost determinat ´n lichidul cultural conform metodei 

descrise de Ramus ´n modificaŞia noastrŁ. Ċn urma cercetŁrilor 

efectuate ´n acest sens, a fost observat cŁ toŞi compuĸii coordinativi ai 

Cu(II) testaŞi, duc la majorarea epz sulfatate, conἪinutul acestora fiind 

mai mare odatŁ cu creἨterea concentraἪiilor de compuἨi utilizaἪi. 

Astfel, ´n mediul cultural al spirulinei dupŁ 10 zile de cultivare, toἪi 

compuἨii coordinativi ai Cu (II)  utilizaἪi au stimulat sinteza de epz 

sulfatate, ´nregistr´ndu-se valori de 2 - 3 ori mai ´nalte dec´t ´n martor 
(6,55 mg/l). Un conŞinut maxim de 22,82 mg/l epz sulfatate s-a 

´nregistrat ´n cazul administrŁrii compusului PK-5 (0,015mmol/l ). 

CompuἨii PK-2 Ἠi PK-10 de asemenea au arŁtat valori ´nalte ale 

conἪinutului de epz sulfatate de 19,44 Ἠi 19,66 mg/l respectiv. 

Ċn concluzie, s-a stabilit cŁ toŞi compuĸii testaŞi ai Cu(II) au un efect 

de stimulare a sintezei exopolizaharidelor sulfatate ĸi acest efect este 

determinat de concentraŞia ĸi natura compusului utilizat. 

 

Cuvinte cheie: polizaharide, Spirulina platensis, calciu-spirulan 
(Ca-Sp), compuĸi coordinativi, activitate antiviralŁ 
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DE ANI  ï 60 DE ANI)  

 

Parascovia ŝURCANU 
1Institute of Physiology and Sanocreatology; Republic of Moldova 

 

Ċncep©nd cu v©rsta de 40 de ani, ´n organismul uman au loc 

modificŁri morfo-funcἪionale, care progreseazŁ odatŁ cu v©rsta. 

SchimbŁrile legate de v©rstŁ afecteazŁ activitatea tuturor sistemelor 

organismului ´n care multe procese ´ncetinesc ĸi au loc modificŁri 

ireversibile. 

DacŁ p©nŁ acum bolile mintale degenerative ´ĸi fŁceau apariŞia la 

persoane trecute de 60 de ani, studii de ultima orŁ, care examineazŁ 

cauzele ´mbŁtr©nirii cerebrale precoce, au ajuns la concluzia cŁ stresul 
emoŞional ĸi cel de la locul de muncŁ, alŁturi de alte cauze au fŁcut ca 

simptomele acestor tulburŁri psihice, cum ar fi  Alzheimer, Parkinson, 

depresia, demenŞa ĸi altele, sŁ se manifeste de la o v©rstŁ tot mai 

scŁzutŁ, chiar ´ncep©nd cu 40-45 de ani. DupŁ v©rsta de 40 de ani, 

volumul ĸi greutatea creierului scad cu aproximativ 5% pe deceniu, 

parŞial datoritŁ morŞii progresive sau contracŞiei neuronilor din materia 

cenuĸie (Peters, 2006). Tecile de mielinŁ care protejeazŁ neuronii 

´ncep sŁ se deterioreze ´ncep©nd cu v©rsta de 40 de ani, deoarece 

corpul nu mai poate repara acest strat, ca urmare are loc ´ncetinirea 

activitŁŞii creierului, ceea ce ´nseamnŁ cŁ ĸi reacŞia corpului este 

´nt©rziatŁ. 
ModificŁrile morfo-fiziologice ale creierului adesea preced 

modificŁrile mintale observate odatŁ cu v©rsta. Creierul pierde treptat 

neuronii ĸi susŞine celulele neurogliale. Ċntre 20 ĸi 60 de ani, creierul 

pierde aproximativ 0,1% din neuroni pe an, dupŁ care procesul se 

accelereazŁ (Esiri, 2007). Pierderea de celule care apare ´n hipocamp 

´ntr-un mod dependent de v©rstŁ este unul dintre motivele pentru care 

memoria scade. Primele semne de pierdere a memoriei ´ncep sŁ aparŁ 

´ntre v©rsta de 45-49 de ani (Joel, 2017; Manoux, 2012). 
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AceastŁ pierdere a celulelor face parte din ´mbŁtr©nirea normalŁ, 

dar poate duce ĸi la dezvoltarea bolilor neurodegenerative, cum ar fi  

boala Alzheimer, o afecŞiune progresivŁ, care distruge treptat memoria 

ĸi alte funcŞii mintale importante. TotodatŁ, aceastŁ maladie este cea 
mai des ´nt©lnitŁ formŁ de demenŞŁ. La bolnavii cu Alzheimer, 

celulele creierului se degradeazŁ ĸi mor, cauz©nd un declin la nivelul 

memoriei ĸi al funcŞiilor mintale. DemenŞa provoacŁ degenerarea 

neuronilor ĸi a Şesutului cerebral, afecteazŁ g©ndirea, comportamentul 

Ἠi abilitatea de a ´ndeplini sarcinile de zi cu zi. Prin moartea celulelor 

din substanŞa neagrŁ, se creeazŁ un deficit de dopaminŁ. Ċn mod 

normal, controlul miĸcŁrilor este rezultatul unui echilibru dintre 

cantitatea de dopaminŁ ĸi acetilcolinŁ. Prin pierderea acestui echilibru, 

rezultŁ tremorul, rigiditatea ĸi pierderea coordonŁrii miĸcŁrilor ĸi 

apariŞia bolii Parkinson.  

Ċn prezent 5% din populaŞia globului, suferŁ de depresie, o 

afecŞiune psihicŁ care afecteazŁ g©ndirea, emoŞiile, percepŞiile ĸi 
comportamentul. La fiecare g©nd, emoŞie, creierul secretŁ 

neurotransmiŞŁtorul corespondent, iar ´n cazul depresiei, dopamina ĸi 

serotonina sunt deficitare. Ċn cazul depresiei se observŁ alterarea 

neuroplasticitŁŞii la nivelul zonelor cerebrale: amigdala, talamusul, 

hipocampul ĸi cortexul cerebral, care sunt implicate ´n reglarea 

dispoziŞiei. 

Astfel, aceastŁ perioadŁ de v©rstŁ, este caracterizatŁ prin 

modificŁri morfologice ĸi neuroendocrine ale creierului care afecteazŁ 

viaŞa cotidianŁ. MenŞinerea activitŁŞii mintale, implicarea ´n activitŁŞi 

sociale, sportive ĸi activitŁŞi stimulatoare mintal, pot ´ncetini declinul 

activitŁŞii psihice a creierului. 
 

Lucrarea a fost efectuatŁ ´n cadrul proiectului de cercetŁri 

ĸtiinŞifice fundamentale 15.817.04.01F ĂSŁnŁtatea psihicŁ, 

exteriorizarea ei, teste ĸi tehnologie de estimare, dezvoltarea 

sistemului de clasificare a acesteiaò. 

https://ro.wikipedia.org/wiki/Acetilcolin%C4%83
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ʇʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʝʦʪʲʝʤʣʝʤʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʠʪʝʪʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʘʥʦʢʨʝʘʪʦʣʦʛʠʠ 

ʦʩʪʨʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʮʠʦʥʦʚ 

ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʷʭ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʟʜʦʨʦʚʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ. 

ʄʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ 

ʩʫʙʢʣʝʪʦʯʥʦʤ, ʢʣʝʪʦʯʥʦʤ ʠ ʤʝʞʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʟʚʝʥʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʫ ʤʦʣʦʜʳʭ ʢʨʳʩ ʥʘ ʬʦʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʫʛʣʝʚʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 2 ʛʨʫʧʧʘʭ ʤʦʣʦʜʳʭ 3 ʤʝʩʷʯʥʳʭ 

ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʢʘʭ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʩʦʜʝʨʞʘʣʘʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʝ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ ʚ ʨʘʮʠʦʥʝ ʫʚʝʣʠʯʠʣʠ ʜʦ 70% ʧʨʠ ʵʪʦʤ, ʥʝ 

ʩʥʠʞʘʷ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʨʦʛʘ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʄʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʣʠ ʛʫʤʦʨʘʣʴʥʳʡ 

ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ, ʘ ʠʤʝʥʥʦ, ʦʙʱʠʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ A, M ʠ G (IgA, IgM, IgG), ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ 
ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɸ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʚ ʦʙʝʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʤʦʣʦʜʳʭ ʢʨʳʩ. ɺ 

ʛʨʫʧʧʝ, ʩʦʜʝʨʞʘʱʝʡʩʷ, ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ IgA ʩʦʩʪʘʚʠʣʘ 1,38Ñ0,07 ʤʛ/ʤʣ, ʘ ʚ ʛʨʫʧʧʝ ʩ 

ʨʘʮʠʦʥʦʤ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ ï 

1,24Ñ0,005 ʤʛ/ʤʣ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʩʝʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʣʦʜʦʤ ʦʨʛʘʥʠʟʤʝ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʨʘʞʝʥʥʦʝ 

ʧʦʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ IgG ʠ IgM ʫ ʢʨʳʩ ʧʦʣʫʯʘʚʰʠʭ ʨʘʮʠʦʥ 

ʧʠʪʘʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ, ʯʪʦ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʫʛʣʝʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʠʩʪʦʯʥʠʢ ʤʠʪʦʛʝʥʦʚ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ. ʊʘʢ 

ʢʦʥʮʝʥʪʨʘʮʠʷ IgM ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 0,92Ñ0,015 ʤʛ/ʤʣ, ʘ 

ʚʦ ʚʪʦʨʦʡ ʩʥʠʟʠʣʘʩʴ ʜʦ 0,5Ñ0,005 ʤʛ/ʤʣ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʢʦʥʮʝʥʪʨʘʮʠʷ IgG ʩʦʩʪʘʚʠʣʘ 2,14Ñ0,0,02 ʤʛ/ʤʣ ʠ 1,92Ñ0,05 ʤʛ/ʤʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ I ʠ II  ʛʨʫʧʧʘʭ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ M ʠ G ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʜʝʬʠʮʠʪʝ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ 

ʢʨʳʩ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʩʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ A ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ 

ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ M 
ʠ G ʠʟʤʝʥʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ. 
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ʇʉʀʍʀʏɽʉʂʆɽ ɿɼʆʈʆɺʔɽ ɺ ʇʆɾʀʃʆʄ ɺʆɿʈɸʉʊɽ 

 

ʃʶʜʤʠʣʘ ɻʆʃʆɺɸʊʖʂ1, 2, ɽʣʝʥʘ ɹɽʈɽɿʆɺʉʂɸʗ1, 2  
1ʀʥʩʪʠʪʫʪ ʌʠʟʠʦʣʦʛʠʠ ʠ ʉʘʥʦʢʨʝʘʪʦʣʦʛʠʠ; ʈʝʩʧʫʙʣʠʢʘ 

ʄʦʣʜʦʚʘ 
2ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʄʝʜʠʮʠʥʳ ʠ ʌʘʨʤʘʮʠʠ ʠʤ. 

ʅʠʢʦʣʘʝ ʊʝʩʪʝʤʠʮʘʥʫ, ʣʘʙʦʨʘʪʦʨʠʷ ɻʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ, 

ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ 

 

ʉʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʘ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʥʘʫʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚ 

ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ. ʉʪʘʨʦʩʪʴ ï ʵʪʦ ʜʣʠʪʝʣʴʥʳʡ ʠ ʧʦʣʥʦʮʝʥʥʳʡ 

ʵʪʘʧ ʨʘʟʚʠʪʠʷ, ʫ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʩʚʦʠ ʚʦʟʨʘʩʪʥʳʝ ʟʘʜʘʯʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ. ʃʠʯʥʦʩʪʥʳʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝʫʚʝʨʝʥʥʦʩʪʴʶ ʚ 

ʩʝʙʝ, ʩʥʠʞʝʥʠʝʤ ʩʘʤʦʦʮʝʥʢʠ, ʩʪʨʘʭʦʤ ʦʜʠʥʦʯʝʩʪʚʘ, 
ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ; ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʩʚʦʝʤʫ ʪʝʣʫ, ʟʘʤʳʢʘʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʥʘ ʩʝʙʝ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʵʛʦʮʝʥʪʨʠʯʥʦʩʪʴʶ ʠ ʵʛʦʠʟʤʦʤ (ʍʠʣʴʢʦ, 2014, ʏʫʨʠʣʦʚʘ, 2004). 

ʅʘʠʙʦʣʝʝ ʦʩʪʨʦ ʧʝʨʝʞʠʚʘʝʪʩʷ ʯʫʚʩʪʚʦ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʪ. ʢ. ʚ 

ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʯʝʣʦʚʝʢ ʯʘʱʝ ʠʩʧʳʪʳʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ 

ʥʝʜʦʤʦʛʘʥʠʝ, ʫʪʨʘʯʠʚʘʝʪ ʙʳʣʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʩʚʦʡ 

ʧʨʠʚʳʯʥʳʡ ʩʪʘʪʫʩ. ʇʦ ʤʥʝʥʠʶ ʊ. ʄ. ʏʫʨʠʣʦʚʦʡ (2004) ʚʩʝ ʵʪʠ 

ʧʝʨʝʞʠʚʘʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʝʥʪʘʣʴʥʦʛʦ 

ʟʜʦʨʦʚʴʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

ʋ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʪʦʣʦʛʠʠ 

ʤʝʥʪʘʣʴʥʦʡ ʩʬʝʨʳ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʦʧʫʣʷʮʠʠ. ʅʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

ʷʚʣʷʝʪʩʷ ʜʝʧʨʝʩʩʠʷ, ʢʦʪʦʨʘʷ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʳʚʦʜʠʪ 

ʯʝʣʦʚʝʢʘ ʠʟ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʭʫʜʰʘʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ.  
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ʅʘʨʫʰʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʜʘʚʣʝʥʥʳʤ ʥʘʩʪʨʦʝʥʠʝʤ, ʥʝʧʨʝʭʦʜʷʱʠʤ 

ʯʫʚʩʪʚʦʤ ʪʦʩʢʠ ʠ ʪʨʝʚʦʛʠ, ʫ ʯʝʣʦʚʝʢʘ ʚʦʟʥʠʢʘʝʪ ʯʫʚʩʪʚʦ 

ʥʝʥʫʞʥʦʩʪʠ, ʙʝʟʥʘʜʝʞʥʦʩʪʠ, ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʥʝʟʘʩʣʫʞʝʥʥʦʡ 
ʦʙʠʜʳ, ʚʩʝ ʢʘʞʝʪʩʷ ʥʝʠʥʪʝʨʝʩʥʳʤ ʠ ʤʘʣʦʟʥʘʯʘʱʠʤ. ʄ. ɺ. 

ɽʨʤʦʣʘʝʚʘ (2002), ʅ. ʌ. ʐʘʭʤʘʪʦʚ (1996) ʠ ʜʨ. ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʚ ʚʦʩʧʨʠʷʪʠʠ ʩʚʦʝʛʦ ʥʦʚʦʛʦ ʵʪʘʧʘ ʚ ʞʠʟʥʠ 

ʠʩʧʳʪʳʚʘʶʪ ʣʠʮʘ, ʢʦʪʦʨʳʤ ʧʨʦʞʠʪʘʷ ʞʠʟʥʴ ʢʘʞʝʪʩʷ ʮʝʧʴʶ 

ʫʧʫʱʝʥʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢ ʢʘʢ ʧʦ ʠʭ ʤʥʝʥʠʶ 

ʫʞʝ ʧʦʟʜʥʦ ʯʪʦ-ʪʦ ʥʘʯʠʥʘʪʴ ʩ ʥʘʯʘʣʘ, ʧʨʦʰʣʦʛʦ ʥʝ ʚʝʨʥʫʪʴ ʠ 

ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʪʴ. ʇʦ ʤʥʝʥʠʶ ʊ. ʄ. ʏʫʨʠʣʦʚʦʡ (2004) 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʦʡ ʚʦʟʨʘʩʪ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʦʱʫʱʘʶʪ ʩʚʦʶ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʯʫʚʩʪʚʫʶʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ 

ʧʨʦʞʠʪʳʭ ʣʝʪ ʠ ʥʘʭʦʜʷʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚ ʥʦʚʳʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʩʤʳʩʣʘ ʞʠʟʥʠ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʠ 

ʩʦʤʘʪʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʠ ʧʦʤʦʛʘʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʚʳʤʠ 
ʩʠʪʫʘʮʠʷʤʠ ʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʪʨʘʚʤʘʤʠ. 

ʇʨʦʬʠʣʘʢʪʠʢʦʡ ʛʣʫʙʦʢʠʭ ʠ ʙʦʣʝʟʥʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʪʘʨʦʩʪʠ 

ʤʦʛʫʪ ʩʪʘʪʴ ʧʦʜʜʝʨʞʢʘ ʣʶʜʝʡ ʠʟ ʙʣʠʟʢʦʛʦ ʢʨʫʛʘ, ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ 

ʠʥʪʝʨʝʩʥʳʭ ʨʦʣʝʡ ʠ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʭʦʙʙʠ, ʥʦʚʳʭ 

ʫʚʣʝʯʝʥʠʡ ʠ ʪ. ʧ. ʪʘʢ ʢʘʢ ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʤʝʥʪʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʚ 

ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʧʦʣʥʦʮʝʥʥʳʤ 

ʯʣʝʥʦʤ ʦʙʱʝʩʪʚʘ.  

 

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ: 15.817.04.01 F 

ĂSŁnŁtatea psihicŁ, exteriorizarea ei, teste ĸi tehnologie de estimare, 

dezvoltarea sistemului de clasificare a acesteiaò; 15.817.04.38 A 
ĂBolile cronice difuze ale ficatului ï manifestŁri extrahepaticeò. 
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GENOFOND IN FOREST ECOSYSTEMS 
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Forests and trees enhance and protect landscapes, ecosystems and 

production systems. They provide goods and services which are 

essential to the survival and well-being of all humanity. Forest genetic 

resources are the heritable materials maintained within and among tree 

and other woody plant species that are of actual or potential economic, 

environmental, scientific or societal value. Forest genetic resources 

are essential for the adaptation and evolutionary processes of forests 

and trees as well as for improving their productivity.  

Black walnut is one of the largest hardwood trees found and is 
valued economically and ecologically for its wood and edible nuts. 

Black walnut trees (Juglans nigra) produce high-value, hardwood 

products and distinctively flavored, edible nuts. Both large and small 

black walnut forest plantations have been established with the intent to 

harvest huge nut crops from trees that will  eventually produce veneer-

quality logs. However, if  experience has taught us anything about 

black walnut, it is that optimum nut production and optimum wood 

production are not normally produced by the same tree. Black walnut 

culture is really the story of two totally different trees all wrapped up 

into one tree species. The first tree is the walnut timber tree. This tree 

grows tall and straight in a forest of mixed hardwood trees. Timber 
type trees in natural stands or man-made plantations are grown closely 

together with little or no sunlight reaching the forest floor. Black 

walnut is a large tree and on good sites may attain a height of 30 to 

38m and diameter of 76 to 120 cm and can exceed 100 years of. Black 

walnut is shade intolerant, and control of competing vegetation is 

especially important in new plantations for the first 3 to 4 years. Black 

walnut timber trees often grow more than 80 years to produce high-

quality lumber or veneer. Height and diameter growth are the most 

studied traits in black walnut, because they are easily measured traits 

in young trees and because they give an overall impression of a treeôs 

vigor.  
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Over the long term, these traits also reflect a treeôs adaptation to 

the site on which it is growing. As expected, heritability estimates for 

these basic growth traits are very high in the early generations of 

selection. 
Black walnut genetic research has been focused on the practical 

improvement of the species for the production of timber or nuts. 

Although black walnut has a large native range, black walnut 

improvement has been largely a preoccupation. The optimal age for 

selection depends on thinning schedules and site quality, as these 

factors influence selection intensity, intertree competition, and trait 

heritability. Black walnut is considered to be a difficult  species to 

vegetatively propagate by rooting. Developing a convenient and 

reliable micro-propagation technique for black walnut will  greatly 

enhance our ability to evaluate rootstock and permit the development 

of clonaly propagated rootstocks.  

Reliable estimates of genetic parameters require establishing 
breeding populations of sufficient size and family structure. These 

estimates are used to predict genetic gain from selection programs, 

define selection indices, and determine if  a program should be infused 

with new germplasm. Pollen analysis is a useful tool for screening 

wild germplasm to select the best genotypes for inclusion in a 

breeding program.  

Planting black walnut in forests should be encouraged to using 

native seedling selections to elite germplasm, it is still necessary to 

maintain and catalogue species diversity. This is important because it 

is sometimes necessary to infuse a breeding population with new 

germplasm to minimize inbreeding.  
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The conservation of biological diversity is receiving great 

attention. Its reduction threatens humanity with an irreplaceable loss 

of many resources, degradation and destruction of the biosphere. The 

depletion of animal genetic resources can cause a variety of negative 

consequences: firstly, the efficiency of breeding work will  decrease 

significantly; secondly, already existing animal breeds will  not be able 

to successfully resist constantly evolving pathogens of diseases and 

will  become an easy victim of epizootics; thirdly, valuable genetic 
material for studying the evolution of animals will  be lost. To preserve 

biodiversity genetic resources, a non-alternative method is 

cryopreservation using the vitrification method.  

Vitrification refers to the transition of a liquid into a solid state, 

caused not by crystallization, but by an extreme increase in viscosity 

during cooling. Vitrification fluid consists of a mixture of highly 

concentrated penetrating cryoprotectant (acetamide, propylene glycol, 

glycerol, ethylene glycol) and non-penetrating cryoprotectant 

(polyethylene glycol, ficoll,  sucrose) in a buffered saline solution. The 

concentration of the cryoprotectant is so high that with very rapid 

cooling to -196 ÁC, the viscosity greatly increases.  
This is a modern method of cryopreservation of reproductive cells 

that provides a higher level of their survival after freezing due to the 

use of highly concentrated solutions, as well as small volumes and 

limited time. This avoids the formation of ice crystals inside the cell, 

which often causes its irreversible destruction.  

Embryos can be frozen by vitrification. Before freezing, they are 

kept in vitrifying  solutions containing ethylene glycol, propanediol, 

sucrose, elglutamine. Cryopreservation is carried out by an open 

method. For thawing, frozen objects are immersed in a vitrifying 

solution containing sucrose, glutamine for several minutes, followed 

by transfer to a washing solution.  
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The transfer is carried out the next day after thawing, less often it 

can be allowed day to day. Using this technology, it is possible to 

obtain more than 90% of human embryos that have retained the 

normal morphology of all blastomeres and non-detecting signs of 
negative effects. Vitrification now occupies a dominant position in the 

field of activity of embryologists and at present there is no particular 

alternative to replace vitrification yet in this regard. However, 

transplantation of devitrified embryos recorded about 30% of clinical 

pregnancies. This indicates that, despite the prospect of vitrification, 

this method needs substantial improvement, after which it can find 

wide application in the practice of human and animal reproduction.  

Vitrified  objects can be used to maintain the number of 

bioorganisms, for which genetic banks are called upon to play a large 

role. The creation of such banks will  save genetic information for the 

following groups of animals and plants: 1) endangered and rare 

species; 2) promising species for domestication, breeding, medical and 
other needs of the national economy; 3) representatives of native 

breeds of animals and plant varieties; 4) outstanding individuals.  

Thus, at present there are significant successes in solving the 

problems of reproduction of animals using vitrified material. 

However, further trends in the development of research in the field of 

of cryopreservation should be aimed at a deeper study of the 

mechanisms of cryodamage and cryoprotection of reproductive cells; 

continuation of research to identify the relationship between the 

chemical structure, physico-chemical properties and toxicity of 

cryoprotectants; the creation of new, more effective cryotechnologies. 
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Ċn RM existŁ problema acutŁ a poluŁrii solurilor cu substanἪe 

nocive, ´ndeosebi ´n jurul fostelor depozite de pesticide. Pesticidele 

periculoase abandonate ĸi depozitele devastate au impact negativ 

asupra populaἪiei ĸi mediului. Tehnologiile de decontaminare care 

sunt propuse la momentul dat presupun excavarea solului poluat ĸi 

fitoremedierea. Aceste tehnologii sunt foarte costisitoare ĸi/sau nu Ἢin 

cont de condiŞiile pedoclimaterice ale regiunii de decontaminare, ce 

predeterminŁ eficienŞa lor scŁzutŁ. AbordŁrile microbiologice propuse 

´n cadrul cercetŁrilor noastre includ aplicarea nanotehnologiilor, care 
sunt unul dintre cele mai promiἪŁtoare domenii ale ἨtiinἪei. 

ProprietŁἪile unicale ale unor nanoparticule (reactivitate, mobilitate ´n 

mediile poroase, durabilitate ´naltŁ ĸi toxicitate redusŁ) deja sunt 

utilizate ´n remedierea solurilor ĸi apelor subterane poluate cu POPs. 

Astfel, cercetŁrile noastre s-au axat pe studiul influenŞei 

nanoparticulelor ´n baza fierului (nanomagnetita de fier ĸi nanofier 

zero valent) asupra viabilitŁŞii tulpinii Bacillus sp. Nr. 2, ´n procesul 

liofilizŁrii, cu utilizarea ulterioarŁ a acesteia ´n calitate de 

nanobioremediator datoritŁ capacitŁŞii de sporire a gradului de 

mineralizare a poluantului ´n sol, care a fost demonstrat anterior ´n 

cercetŁrile noastre. 
Rezultatele efectuate asupra stabilirii efectului lioprotector a 

nanoparticulelor ´n baza fierului asupra viabilitŁŞii tulpinii Bacillus sp. 

Nr. 2 ´n procesul de liofilizare au demonstrat cŁ, utilizarea at©t a 

nanomagnetitei c©t ĸi a nanofierului, ´n limita concentraŞiilor de 1 ï 10 

mg/L, nu a dus la modificŁri esenŞiale viabilitatea tulpinii p©nŁ la 

liofilizare, astfel ´nc©t aceasta variazŁ ´n limita probei martor, cu mici 

devieri de p©nŁ la 3%, ´n cazul utilizŁrii a 10 mg/L NP Fe3O4 (Figura 

1). 
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Fig. 1 Viabilitatea tulpinii  Bacillus sp. Nr.  2 p©nŁ ĸi dupŁ 

liofilizare  ´n prezenŞa nanoparticulelor ´n baza fierului  
 

Analiza rezultatelor obŞinute dupŁ liofilizare, au permis de a stabili 

cŁ, odatŁ cu majorarea concentraŞiei nanomagnetitei are loc scŁderea 

neesenŞialŁ dar treptatŁ a viabilitŁŞii faŞŁ de proba martor, iar ´n cazul 

nanofierului concentraŞiile mici (de 1 mg/L) sporesc neesenŞial 

viabilitatea pe c©nd concentraŞia de 5 mg/L puŞin o inhibŁ cu tendinŞa 

de revenire la nivelul probei martor odatŁ cu majorarea concentraŞiei 

p©nŁ la 10 mg/L. 
Ċn rezultatul liofilizŁrii tulpinii Bacillus sp. Nr. 2 ´n prezenŞa 

nanoparticulelor ´n baza fierului putem constata cŁ, nici 

nanomagnetita nici nanofierul utilizat ´n studiu nu au influenŞat 

negativ viabilitatea tulpinii date, cu mici devieri nesemnificative. 

Astfel, liofilizarea tulpinii Bacillus sp. Nr. 2 ´n prezenŞa 

nanoparticulelor ´n baza fierului, menŞine viabilitatea la nivelul probei 

martor, iar NP studiate nu pot fi  recomandate ´n calitate de 

lioprotectori care ar duce la majorarea viabilitŁŞii. 

 



 118 

Current Aspects and Prospects in Ecology and Genofond Protection 

 

STABILIREA  INFLUENŝEI EXTRACTELOR  BIOACTIVE  
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Conservarea microorganismelor ĸi pŁstrarea ´ndelungatŁ a 

proprietŁŞilor sale morfo-culturale ĸi biochimice sunt sarcina de bazŁ a 

ColecŞiei NaŞionale de Microorganisme Nepatogene din cadrul 

Institutului de Microbiologie ĸi Biotehnologie. Cea mai eficientŁ 

metodŁ de conservare utilizatŁ ´n CNMN s-a dovedit a fi  metoda 

liofilizŁrii, ´nsŁ selectarea mediului de protecŞie optim are cel mai 

important rol ´n acest sens. Astfel, cercetŁrile noastre s-au axat pe 
utilizarea ´n calitate de conservanŞi naturali a tulpinilor de levuri 

depozitate, unele extracte policomponente obŞinute din biomasa de 

spirulinŁ, administrate ´n mediul de protecŞie ´n diferite concentraŞii. 

DupŁ un an de pŁstrare a tulpinilor de levuri ´n stare liofilizatŁ ´n 

prezenŞa extractelor bioactive a fost determinat conŞinutul de proteine 

ĸi carbohidraŞi dupŁ 3 pasaje de cultivare, c´nd cultura revine la starea 

sa fiziologicŁ normalŁ, ´n urma stresului suportat ´n procesul 

liofilizŁrii conform metodelor descrise de Lowry ĸi Filipovici. 

Rezultatele obŞinute asupra conŞinutului de proteine ´n biomasa 

levurii de panificaŞie, dupŁ un an de pŁstrare ´n stare liofilizatŁ, creĸte 

de la limita probei martor p´nŁ la 24,49% ´n cazul extractului proteic 
(conc. 10%) ĸi p´nŁ la 28,06% ´n cazul extractului proteoglucidic 

(10%). 

O altŁ tulpinŁ studiatŁ a fost cea de bere, valorile conŞinutului de 

proteine fiind mai mic faŞŁ de proba martor doar ´n prezenŞa 

extractelor etanolice cu p´nŁ la 25,35%. De asemenea, putem constata 

cŁ, ´n prezenŞa celorlalte extracte conŞinutul proteinelor variazŁ la 

limita probei martor cu mici devieri. 

Analiza rezultatelor obŞinute asupra conŞinutului de proteine ´n 

biomasa levurilor de vin a permis de a stabili cŁ, conŞinutul de 

proteine este mai sporit faŞŁ de martor ´n prezenŞa tuturor extractelor 

policomponente testate.  
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Astfel, conŞinutul de proteine este cu 9,98 ï 40,48% mai mare ´n 

biomasa levurii Saccharomyces cerevisiae CNMN-Y-20 ĸi cu 8,97 ï 

52,86% ´n biomasa levurii Saccharomyces cerevisiae CNMN-Y-21, 

ceea ce constituie de p´nŁ la 1,1 ï 1,5 ori mai mult. 
Un alt component biochimic analizat ĸi determinat ´n biomasa 

levurilor dupŁ un an de conservare ´n prezenŞa extractelor 

policomponente obŞinute din biomasa de spirulinŁ a fost conŞinutul de 

carbohidtaŞi. Rezultatele obŞinute ´n acest sens au permis de a stabili 

cŁ, conŞinutul de carbohidraŞi, ´n biomasa levurii de panificaŞie, se 

modificŁ pozitiv, astfel ´nc´t efectul inhibitor este nesemnificativ ĸi 

constituie 5,75 ï 8,41%, pentru 3 variante testate ´n rest se obŞine un 

spor ce variazŁ de la limita probei martor p´nŁ la 32,03%. Rezultate 

pozitive asupra conŞinutului de carbohidraŞi s-a obŞinut ĸi ´n biomasa 

tulpinii levurii de bere, acesta variind de la limita probei martor p´nŁ 

la o depŁĸire cu 9,72% (´n cazul extractului proteic 5%) ĸi cu 32,91% 

(extractului glucidic 10%). Valori mai joase cu 16,05% au fost 
obŞinute ´n prezenŞa extractelor etanolice ´n concentraŞie de 10%. 

Analiza conŞinutului de carbohidraŞi ´n biomasa levurilor de vin a 

demonstrat cŁ, cel mai bun efect a fost obŞinut ´n cazul liofilizŁrii 

tulpinii de levuri Saccharomyces cerevisiae CNMN-Y-21 ´n prezenŞa 

extractelor etanolic 50% (cu 11,16 ï 18,59%) ĸi proteic (cu 35,65 ï 

39,58%). Ċn cazul tulpinii Saccharomyces cerevisiae CNMN-Y-20 

efect pozitiv a avut de asemenea extractul proteic (cu 17,69%) ĸi cel 

glucidic (cu 10,54%) ´n concentraŞii de 5% ĸi extractul etanolic 50% 

(cu 7,24 ï 11,13%) ´n ambele concentraŞii. Ċn rezultatul investigaŞiilor 

efectuate asupra componentelor biochimice ´n biomasa levurilor, dupŁ 

un an de pŁstrare ´n stare liofilizatŁ ´n prezenŞa conservanŞilor naturali, 
obŞinuŞi din biomasa spirulinŁ, putem constata cŁ, toate extractele 

testate influenŞeazŁ pozitiv at´t sinteza proteinelor c´t ĸi cea a 

carbohidraŞilor ceea ce duce la sporirea potenŞialului lor tehnologic.  
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Seceta ´n Moldova este unul dintre cele mai periculoase fenomene 
ale naturii, reprezent©nd trŁsŁtura specificŁ a climei regionale, 
condiŞionate de distribuŞia neuniformŁ ´n timp ĸi spaŞiu a precipitaŞilor 
atmosferice pe fondul valorilor ridicate ale temperaturii aerului.  
EvaluŁrile aratŁ cŁ deficitul de precipitaŞii atmosferice este specific 

practic pentru tot teritoriul republicii. Astfel, evaluarea teritoriului 
Republicii Moldova dupŁ gradul de ariditate ´n conformitate cu indicii 
utilizaŞi ´n practica internaŞionalŁ (conform raportului dintre suma de 
precipitaŞii ×R ĸi evapotranspiraŞia potenŞialŁ E0), aratŁ cŁ cea mai mare 
parte a teritoriului republicii se atribuie la regiunile subhumide ĸi 
semiaride cu probabilitate mare de apariŞie a secetelor ĸi dezvoltare a 
proceselor de deĸertificare.  
Secetele tot mai frecvente Ἠi mai intensive din ultimii ani, conform 

constatŁrilor specialiἨtilor, sunt un rŁspuns evident la schimbŁrile 
climatice regionale, Ἠi ´n primul r©nd din cauza procesului de ´ncŁlzire Ἠi 
aridizare a climei regionale. 
Ċn ultimele douŁ decenii cele mai puternice secete pe teritoriul 

republicii (din punct de vedere a intensitŁŞii ĸi catastrofale dupŁ 
suprafaŞa ocupatŁ) s-au ´nregistrat ´n anii 2003, 2007, 2009, 2012 Ἠi 
2015, av©nd drept consecinἪŁ scŁderea semnificativŁ a recoltei culturilor 
agricole.  

Ca exemplu, poate servi seceta catastrofalŁ din vara anului 2015, 
care s-a manifestat prin vreme foarte caldŁ Ἠi lipsa ploilor regionale, 
precipitaἪiile av©nd un caracter preponderent local. Temperatura medie a 
aerului pentru acest sezon a constituit ´n teritoriu +21,6..+23,8Üʉ, fiind 
cu 2,2-3,3Üʉ mai ridicatŁ faŞŁ de normŁ, ceea ce se semnaleazŁ ´n medie 
o datŁ ´n 15-30 ani pentru toatŁ perioada de observaἪii. Cantitatea de 
precipitaŞii ´n decursul verii pe 60% din teritoriul republicii a constituit 
´n fond 80-160 mm (40-70% din normŁ).  
Izolat ´n raioanele de nord Ἠi centrale ale ἪŁrii au cŁzut doar 50-70 

mm (20-30% din normŁ), ceea ce ´n aceste regiuni se semnaleazŁ pentru 
prima datŁ din toatŁ perioada de observaἪii instrumentale. Ani analogi 
dupŁ regimul termic Ἠi cantitatea de precipitaŞii sunt 2007 ĸi 2012. 

 

mailto:ilieboian@mail.ru
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Conform informaŞiei oficiale a Ministerului Agriculturii ĸi 

Industriei Alimentare, seceta din anul 2015 a redus parŞial recolta la 

cerealele de grupa I-a (cu circa 25% faἪŁ de roada medie din anul 

2014) ĸi a contribuit la scŁderea semnificativŁ a roadei culturilor de 

grupa a II-a (cu circa 30-40%). Astfel, pierderile directe ´n sectorul 
agricol la aceste douŁ grupe de culturi cerealiere au constituit peste 3 

miliarde lei. 

Seceta din anul 2015, precum Ἠi secetele din anii 2018 Ἠi 2019 

confirmŁ, o data ´n plus nivelul insuficient de adaptare a agriculturii 

Republicii Moldova la condiἪii de secetŁ, care tot mai frecvent Ἠi cu o 

intensitate sporitŁ afecteazŁ sectorul agrar ´n ultimii ani. 

Ċn acest sens se impune o nouŁ reorientare ´n structura culturilor 

agricole, respectiv varietŁŞi cu o toleranŞŁ ridicatŁ faŞŁ de temperaturile 

ridicate ĸi stresul hidric generat de lipsa apei.  

TotodatŁ, se impun adaptarea tehnologiilor agricole la resursa de 

apŁ, conservarea apei din sol prin alegerea unui sistem de lucrŁri 

minime reprezent©nd o nouŁ tendinŞŁ de reorientare a cerinŞelor 
privind calitatea ĸi conservarea resurselor de sol ĸi apŁ.  

De asemenea, descreĸterea resurselor de apŁ cu 10-30%, ´n special 

´n zonele deficitare, va accentua consecinŞele lipsei de apŁ, efectele 

fiind amplificate de poluare ĸi tehnologii necorespunzŁtoare. 

MŁsurile Ἠi oportunitŁἪile pentru reducerea efectelor condiŞiilor 

limitative de vegetaŞie determinate de secete sunt:  

- extinderea suprafeἪelor agricole asigurate contra riscurilor naturale, 

inclusiv a secetei;  

- restabilirea si dezvoltarea in continuu a suprafeἪelor de irigare prin: 

a) revitalizarea sistemelor disponibile de irigaἪie Ἠi majorarea 

suprafeἪelor irigabile prin picurare, ´ndeosebi la plantele multianuale; 
b) sporirea numŁrului de bazine acvatice artificiale pentru colectarea 

apelor de suprafaἪŁ. 

- gestionarea eficientŁ a resurselor de apŁ ´n agriculturŁ, respectiv o 

mai bunŁ utilizare a rezervelor de umiditate din sol pe tot parcursul 

sezonului de vegetaŞie, inclusiv alegerea perioadelor de semŁnat ´n 

funcŞie de gradul de aprovizionare cu apŁ a solurilor;  

- selectarea de genotipuri rezistente la condiŞiile limitative de 

vegetaŞie, cu o toleranŞŁ ridicatŁ la "arĸiŞŁ"Ἠi secetŁ; 

- implementarea sistemelor agricole avansate de cultivare a 

plantelor: agriculturŁ durabilŁ, agriculturŁ ecologicŁ, agriculturŁ 

conservativŁ, inclusiv a tehnologiilor No-till Ἠi Mini-till.  
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Organizarea activitŁἪilor de colectare a mamiferelor mici din 

focarele naturale ĸi antropogene de leptospirozŁ ne permite 

acumularea unui numŁr de date ce Şine de circulaŞia agentului patogen, 

intensitatea epizootiilor depistate, aria de rŁsp©ndire etc., cu evaluarea 

tendinŞei de evoluŞie, riscurilor Ἠi utilizarea rezultatelor obἪinute 

pentru argumentarea mŁsurilor de sŁnŁtate publicŁ. Scopul cercetŁrii a 
fost de a identifica speciile de mamifere mici cu portaj de leptospire ´n 

focarele naturale Ἠi antropogene de leptospirozŁ. 

CercetŁrile a au fost efectuate pe parcursul anului 2018 ´n punctele 

de evidenἪŁ anualŁ Ἠi multianualŁ ´n zonele de Nord (r-nul Glodeni), 

centru (r-nele Orhei, Ialoveni) Ἠi sud (r-nul Cahul). Ċn r-nul Ialoveni 

monitorizarea a fost efectuatŁ din indicaἪii epidemiologice ´n luna 

noiembrie, ´n legŁturŁ cu ´nregistrarea cazurilor de leptospirozŁ. 

Mamifere mici au fost capturate din pŁduri, liziera pŁdurii, terenuri 

cultivate, p©rloagŁ, livadŁ pŁrŁsitŁ, grŁdini din localitŁἪi rurale, 

precum Ἠi ecotonurile acestora Ἠi investigate ´n laboratorul de 

referinἪŁ. Pentru colectarea Ἠi investigarea mamiferelor mici au fost 
aplicate metode zoologice, microbiologice Ἠi statistice. Indivizii  au 

fost determinaἪi p©nŁ la specie Ἠi investigaἪi la prezenŞa anticorpilor 

specifici cŁtre Leptospira spp.  

Pe parcursul anului 2018 au fost instalate 2341 capcane zi, 

capturate 404 mamifere mici Ἠi investigate 394 exemplare. Ordinului 

Rodentia a fost reprezentat de 12 specii (Clethrionomys glareolus, 

Microtus subterraneus, Arvicola terrestris, Microtus sp., Apodemus 

uralensis, A. sylvaticus, A.agrarius, A.flavicollis, Mus spicilegus, M. 

musculus, Micromys minutus, Rattus norvegicus) Ἠi Insectivora - 2 

specii (Sorex minutus, S.araneus). Ċn zona de centru s-a ´nregistrat o 

diversitate de 12 specii, ´n zona de nord Ἠi sud 11 Ἠi 10 respectiv.  
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Valorile indicelui anual de capturare a mamiferelor mici ´n zona de 

nord (18,5%) Ἠi centru (18,1%) practic a fost aceleaἨi, ´n zona de sud a 

constituit 12,8%. Cele mai abundente specii Ἠi prezente practic ´n toate 

biotopurile cercetate ´n zona de nord sunt A.agrarius Ἠi A.flavicollis, 
´n zona de centru - A.flavicollis Ἠi A.sylvaticus, ´n zona de sud - 

A.sylvaticus Ἠi A.agrarius. 

Prin cercetŁri de laborator a fost determinatŁ prezenἪa leptospirelor 

la 10,7% rozŁtoare capturate ´n biotopurile r-nului Ialoveni. Serotipul 

Leptospira icterohaemorrhagiae a fost evidenἪiat la speciile 

A.agrarius, R. norvegicus Ἠi M. musculus capturate ´n biotopurile de 

pŁdure, agrocenozŁ Ἠi umed (habitate posibile de molipsire cu 

leptospire a doi pacienἪi). Speciei A.agrarius ´i revine o pondere de 

peste 50% din numŁrul total de mamifere mici determinate cu portaj 

de leptospire. PrezenἪa leptospirelor a fost determinatŁ la 4% 

mamifere mici capturate ´n r-nul Cahul. Serotipul 

L.icterohaemorrhagiae s-a evidenἪiat la specia R.norvegicus ´n 
biotopul palustru. Ċn acest tip de biotop prin diverse activitŁŞii 

cotidiene omul poate contracta leptospire ´n perioada de varŁ-toamnŁ.  

Ċn perioada de studiu ´n zonele de centru Ἠi sud sunt active focarele 

naturale Ἠi antropogene de leptospirozŁ. CirculaŞia agentului patogen 

´n naturŁ este menἪinutŁ de speciile A.agrarius, R. norvegicus Ἠi 

M.musculus, care reprezintŁ rezervor Ἠi sursŁ de infecἪie capabilŁ sŁ 

contamineze ecosistemele republicii. 

 

Studiul  a fost efectuat ´n cadrul proiectului  fundamental 

15.187.0211F realizat la Institutul  de Zologie Ἠi ´n cadrul 

contractului  de colaborare ´ntre Institute of Zoology Ἠi AgenἪia 

NaἪionalŁ pentru SŁnŁtate PublicŁ. 
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The abandoned limestone quarry from Bycioc is located near the 

village, along the left side of Nistru river and represent the largest 

complex of mines on the territory of the Republic of Moldova. The 

mines have more than 30 entrances and stretch over the distance of 3.5 

km. The size of entrances varies between 0.5 m and 4 m height and 

between 3 m and 5.5 m width. The quarries and have been excavated 

mechanically with special machines, the underground galleries have 

the height of 2.5 ï 6 m, the width of 3 ï 7 m and the maximum depth 
of 5 km. The cracks left after the machine saws are elongated, more or 

less symmetrically disposed with the width of 3-5 cm and 7-15 cm 

depth, where bat individuals are located. The temperature and 

humidity near the entrances fluctuate depending on the season, while 

at 50-m and deeper they are relatively constant: temperature is of +7-

80C and humidity is of 65%.  

The studies were performed the second decade of March 2019, at 

the end of hibernation period, when the bats start to be active and to 

hunt insects during night. In general, the hibernation process begins in 

October ï November, depending on the weather and food availability, 

and ends in March. The weather was very warm for this period: 
outside the entrances the temperature was of +22.40C and the 

humidity was of 35%, it was sunny with southwest wind direction an 

low intensity. 

The bats were studied directly by visual observations, all observed 

individuals were identified. Hibernation places were recorded, the 

distance from the entrance, crowding of individuals (single or in 

groups), the number of individuals of each species were noted. 

Animals were not removed from the shelters, to not disturb the 

hibernation process. 
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In total 69 individuals from 4 species were registered: Myotis 

daubentoni (water bat), M. dasycneme (pond bat), Eptesicus serotinus 

(serotine bat) and Rhinolophus hipposideros (lesser horseshoe bat). 

The dominant species was M. daubentoni with 83%, followed by E. 
serotinus with 13%, M. dasycneme with 3% and Rh. hipposideros 

with only 1%. The closest to the entrance (at 15 m) was an individual 

of serotine bat, while the lesser horseshoe bat was observed in the 

deeper places of the mine (about 130 m). From 4 registered species 3 

are listed in the Red Book of the Republic of Moldova (2015): Rh. 

hipposideros [EN], Myotis daubentoni [VU]  and M. dasycneme [EN]. 

All  the species are listed in Annex II of Bern Convention, in Appendix 

II  of Bonn Convention on Migratory species, while in the list of 

Emerald Network two species are listed: Rh. hipposideros and M. 

dasycneme. 

Unfortunately, at the quarries entrances and several dozen meters 

inside there was a rubbish dump that was not present in previous years 
of study. Therefore, the number and diversity of the bats was much 

lower in comparison to the same period of 2014, when 150 individuals 

from 5 species have been registered (Nistreanu et al., 2015; 2016). 

Thus, the waste pollution has a strong negative influence on bat 

species and populations. 

During the last 60 years the abandoned limestone quarry from 

Bycioc is one of the most significant underground bat roosts in 

Moldova, where hundreds of individuals from 8 species hibernate 

(Averin, Lozan, 1965; Dorosenco, 1975; Andreev, Vasiliev, 1997, 

Nistreanu et al., 2015; 2016). The monitoring of bat communities at 

Bycioc site will  continue. In order to protect bats in artificial 
underground roosts, it is necessary to raise the ecological 

consciousness of the local authorities and population, of tourists about 

the role of bats in nature and in human economy, about the 

consequences of pollution. 

The study was performed within the fundamental project 

15.187.02.11F at the Institute of Zoology of the Republic of Moldova. 



 126 

Current Aspects and Prospects in Ecology and Genofond Protection 

 

SPECIILE  DE ROZŀTOARE DIN BIOTOPURILE  PUTERNIC 

ANTROPIZATE  ALE  LOCALITŀἩII BACIOI,  MUN. 

CHIἧINŀU 

 

Natalia CARAMAN, Victoria NISTREANU, Vlad CALDARI,  

Victor SĊTNIC 

Institutul de Zoologie, ChiѽinŁu, Republica Moldova 

Corresponding author email: CNatusea@yahoo.com  

 

Conform COST-ului 341 GLOSSSARY termenul de antropogen 

este descifrat ca fenomenul general Ἠi menἪinut, sau cel puἪin puternic 

influenἪat de activitŁἪile umane asupra biodiversitŁἪii. Ċn ultimele 

decenii accelerarea antropizŁrii mediului natural a cauzat un declin al 

biodiversitŁἪii, ´n special ´n zonele intens populate de oameni. 

Mamiferele mici reprezintŁ grupurile taxonomice care au o greutate de 

p©nŁ la 0,5 kg din ordinele Rodentia, Insectivora Ἠi Chiroptera. Peste 

75% dintre mamiferele actuale se ´ncadreazŁ ´n grupul mamiferelor 
mici, din cauza cŁ sunt cele mai comune specii conform analizei 

abundenἪei de specii ´n relaἪie cu biomasa Ἠi comunitatea mamiferelor. 

CercetŁrile au fost efectuate ´n 5 biotopuri puternic antropizate ale 

localitŁἪii B©cioi ´n nemijlocita apropiere a or. ChiἨinŁu ´n anii 2018-

2019. RozŁtoarele au fost capturate cu ajutorul capcanelor pentru 

animale amplasate la o distanἪŁ de 5 m una faἪŁ de alta. Din cele 23 de 

specii de rozŁtoare semnalate pe teritoriul Republicii Moldova, pe 

teritoriul cercetat au fost evidenἪiate 7 specii, 2 specii fiind semnalate 

vizual (Sciurus vulgaris, Nannospalax leucodon). Celelalte 5 specii  

aparἪin la 2 familii:  Cricetidae (Microtus rossiameredionalis) Ἠi 

Muridae (Apodemus flavicollis, A. sylvaticus, A. agrarius Ἠi A. 
uralensis).  

Scopul lucrŁrii a fost analizŁ ecologicŁ a faunei de rozŁtoare din 

loc. Bacioi, mun. ChiἨinŁu, care este o zonŁ puternic antropizatŁ, cu 

evidenἪierea diversitŁἪii, abundenἪei Ἠi coeficientului de capturare a 

speciilor de mamifere mici.  

Biotopurile cu cea mai bogatŁ faunŁ de mamifere mici s-a dovedit 

a fi  plantaἪia pin Ἠi ecotonul agrocenozŁ-subarboret ´n care s-au 

capturat a c©te 4 specii de rozŁtoare aparἪin©nd gen. Apodemus (A. 

flavicollis, A. sylvaticus, A. agrarius Ἠi A. uralensis).  
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Au urmat biotopurile ´n care au fost capturate c©te 3 specii de 

rozŁtoare (A. flavicollis, A. sylvaticus Ἠi A. agrarius): ecotonul pajiἨte-

subarboret Ἠi perdea forestierŁ ï lan de porumb. Biotopul cu cele mai 

puἪine specii de rozŁtoare s-a dovedit a fi  livada de mŁr unde s-au 
capturat doar 2 specii M. rossiaemeredionalis Ἠi A. sylvaticus. 

Biotopul cu cea mai mare abundenἪŁ a rozŁtoarelor s-a dovedit a fi  

plantaἪia de pin cu 37,2% din totalul rozŁtoarelor, av©nd Ἠi un 

coeficient de capturare de 22,8%, urmat de ecotonul pajiἨte-subarboret 

cu abundenἪa de 27,9% Ἠi coeficientul de capturare de 20,7%. La 

ecotonul perdea forestierŁ ï lan de porumb rozŁtoarele au avut o 

abundenἪŁ de 16,3% Ἠi coeficientul de capturare de 10,4%. Pe c©nd ´n 

agrocenozŁ cu arbuἨti abundenἪa a fost de 11,6% Ἠi coeficientul de 

capturare de 21,7%. Ċn livada de mŁr s-a ´nregistrat cea mai micŁ 

abundenἪŁ de doar 6,9% cu coeficientul de capturare de 27,3%. 

DiferenἪe semnificative ale diversitŁἪii Ἠi abundenἪei ´ntre anii de 

studiu nu s-au constatat. 
Specia A. sylvaticus a avut cea mai mare abundenἪŁ de 44,2% Ἠi un 

coeficient de capturare de 8,3%, urmatŁ de A. flavicollis cu o 

abundenἪŁ de 27,9% Ἠi cu coeficientul de capturare de 5,2%. Specia A. 

agrarius a avut o abundenἪa de 20,9% Ἠi coeficient de capturare de 

3,9%. Cea mai micŁ abundenἪŁ s-a ´nregistrat la speciile A. uralensis 

(4,7%), cu coeficientul de capturare de 0,9% Ἠi la M. 

rossiaemeredionalis (2,3%) si coeficientul de capturare de 0,4%. 

Ċn concluzie putem menἪiona faptul cŁ ´n toate biotopurile 

cercetate au fost semnalate speciile genului Apodemus. Ca specie 

euritopŁ Ἠi dominantŁ ´n toate biotopurile a fost A. sylvaticus, av©nd 

cea mai mare abundenἪŁ Ἠi cel mai mare coeficient de capturare. Cea 
mai mare diversitate (4 specii) s-a ´nregistrat ´n plantaἪia de pin Ἠi 

ecotonul agrocenozŁ-subarboret. 

Studiul a fost realizat ´n cadrul proiectului de cercetŁri 

fundamentale 15.187.02.11F. 
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Vanessa cardui este o specie de fluturi diurni din familia 

Nymphalidae cu denumirea popularŁ ï fluturele scaieἪilor. Fiind o 

specie migratoare strŁbate anual peste 4.000 mii de km din Europa 

p©nŁ ´n Africa, travers©nd Marea MediteranŁ Ἠi DeἨertul Sahara. Ċn 

ciuda aspectului sŁu delicat ĸi fragil, poate rezista la temperaturi 

extreme ĸi se poate orienta ´n timp ce zboarŁ la altitudini mari de 

peste 500 m. Fluturii aĸteaptŁ v©nturi favorabile, care ´i poartŁ cu o 

vitezŁ medie de 25-30 km/h, parcurg©nd p©nŁ la 500km/zi. Se 

´nt©lneἨte pe ´ntreg teritoriul ἪŁrii noastre. Este rŁsp©nditŁ pe toate 

continentele, cu excepἪia Americii de Sud Ἠi Antarcticii.  
Exemplarele care ajung ń Republica Moldova ń primŁvarŁ 

depind foarte mult de condiἪiile meteorologice din Africa, iar o iarnŁ 

umedŁ din Africa de Nord poate provoca o explozie uriaἨŁ a 

populaἪiei, declanἨ©nd o migraἪie masivŁ, ń care zeci de mii sau chiar 

zeci de milioane de fluturi se ńdreaptŁ spre nord peste Marea 

MediteranŁ. Anume acest fenomen a avut loc ´n primŁvara anului 

2019, ´n urma cŁruia, toatŁ Europa a fost invadatŁ de Vanessa cardui.  

Ċn condiŞiile climatice ale ŞŁrii noastre Vanessa cardui poate 

prezenta p©nŁ la trei generaŞii pe an. Prima generaŞie de fluturi apare 

´n a doua jumŁtate a lunii iunie, cea de a doua generaŞie ´n iulie-

august, iar cea de a treia generaŞie ´ĸi poate face apariŞia ´n 
septembrie-octombrie. IncubaŞia este cuprinsŁ ´ntre 3 ĸi 5 zile, 

perioada de dezvoltare larvarŁ este cuprinsŁ ´ntre 7 ĸi 11 zile, dar 

poate sŁ fie mai mare ´n caz de condiŞii climatice nefavorabile, ´n 

timp ce stadiul pupal este cuprins ´ntre 7 ĸi 11 zile. Fluturii pot fi  

vazuἪi Ἠi ´n luna noiembrie. Un numŁr mare de indivizi ai speciei 

Vanessa cardui au fost observaἪi ´n primŁvara anului 2019 ´n toatŁ 

Ἢara. Conform datelor din litaraturŁ o migraἪie similarŁ a avut loc ´n 

anul 2010, ´n ´ntreaga EuropŁ.  

Vanessa cardui nu a fost consideratŁ p©nŁ ´n prezent o specie 

dŁunŁtoare, dar omizele ei provoacŁ daune considerabile asgriculturii, 

ele scheleteazŁ Ἠi rod frunzele, lŁs©ndu-le doar nervurile principale.  
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Ċn prezent specia utilizeazŁ ´n calitate de plantŁ-gazdŁ peste 300 

specii. Leguminoasele precum soia si fasolea semŁnate ´n c©mp, sunt 

preferatele dŁunŁtorilor.  

Ċn anul 2009 a fost publicatŁ informaἪia despre afectarea 
ne©nsemnatŁ a culturilor de soia ´n nordul Moldovei (Rom©nia) ´n jur 

de 7.000 ha de omizile acestui fluture. Deseori fermierii observŁ 

omizile acestei specii pe culturile de soia, dar fŁrŁ a depista perderi 

mari.  

Este important de conἨtientizat cŁ fiecare specie de plante sau 

animale are rolul sŁu ´n naturŁ, inclusiv Vanessa cardui, care pe de-o 

parte consumŁ plante erbacee din flora spontanŁ, iar pe cealaltŁ ajutŁ 

la generarea lor, pŁstr©nd astfel echilibru ´n naturŁ. Ċn ecosistem 

stabil natura ghideazŁ fiecare specie cum sŁ traiascŁ ´n adevŁratul 

sens al cuv©ntului, iar ´n cazul unui dezechilibru drastic, rezultat ´n 

urma interveἪiei umane, natura se protejazŁ prin explozii ´n masŁ a 

dŁunŁtorilor sau hazarduri naturale. 
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Forest of North-East India is rich in a variety of tree borne oilseeds 

and there were no serious efforts to exploit the less known oilseeds of 

the forest origin. Considering the vast plant wealth and with an 

objective to explore these untapped potentialities of oilseed resources 

of NE India, a research program was undertaken. The present 

communication is based on the investigation of seeds of 14 lesser 

known plant species for fats and oils. The screened plant species 
exhibited oil yield ranging from 4.71% to 48.43% on dry weight basis. 

Alseodaphne andersonii showed significant amount of tocols while 

Garcinia xanthochymus showed significant amount of phytosterol. 

Gas liquid chromatography analysis of methyl ester extracted fatty 

acid indicated dominant fraction of Oleic acid in 6 numbers of species, 

followed by Linoleic acid in 3 species, Lauric acid in 3 species, and 

Palmitic acid in 2 species. The majority of the species (9 species) 

showed higher amount of unsaturated fatty acid content in the oils 

which suggested that the species may serve as valuable raw materials 

for vegetable oil which can be explored as substitute for industrial 

feasibility while rest showed higher amount of saturated fatty acids 
which suggested that these species may serve as important industrial 

by-products. 
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Nano- and bioremediation technologies are widely studied and 

used among the most advanced means of environmental remediation, 

including in cases of soil contamination by persistent organic 

pollutants (POPs). However, the limitations known for each 

technology still prevent their full  scale implementation. Relatively 

high economical costs and potential ecotoxicity of nanoparticles on 

the one hand, and relatively slow rates of bioremediation (especially 
in cases of heavy pollution) on the other, are just a few examples 

among the deficiencies that could be mentioned. The combined use of 

nanoparticles and bioremediation is currently suggested as a viable 

practical way to increase the efficiency of soil remediation via 

reducing its economical costs, increasing the sustainability, and 

shortening the time needed for decontamination. This new approach is 

known as Nanobioremediation, and the purpose of this work was to 

evaluate its potential for the Moldovan soils contaminated with 

trifluralin. 

The polluted soil was sampled from a former pesticide deposit site 

near the town of Singera, and contained 30 mg/kg of trifluralin and 2 
mg/kg of DDTs. The nanomaterials used in the study were nanoscale 

zero-valent iron (1.5-4 nm) and nanomagnetite (17-25 nm). Nanoscale 

zero-valent iron was prepared from iron (III)  chloride by the chemical 

reduction method in the presence of poly-N-vinylpyrrolidone as a 

stabilizer. Nanomagnetite was prepared according to the chemical co-

precipitation method using iron (II) sulfate and iron (III)  chloride in 

the presence of poly-N-vinylpyrrolidone as a stabilizer. The resulting 

nanomaterials were characterized by X-ray powder diffraction 

analysis, X-ray fluorescence analysis, scanning electron 

microscopyand FT-IR-spectroscopy.  

http://nano.asm.md/
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The combination of nano- and bioremediation techniques 

permitted to significantly increase the effectiveness of soil 

decontamination comparing to the controls with nanoremediation only 

and bioremediation only. The concentration of trifluralin left in the 
soil of the best variant of nanobioremediation was by many times 

smaller than in the best variants of nanoremediation and 

bioremediation. Moreover, comparing to the best case of 

bioremediation, nanobioremediation permitted to radically decrease 

the number of remediation manipulations and to considerably shorten 

the time needed for decontamination. 

It was found that the studied nanoparticles were able (a) to 

decrease the toxicity of trifluralin for many single microbial strains 

(from bacteria, actinomycetes and micromycetes) grown in liquid or 

on solid media, (b) to stimulate the active growth of some 

microorganisms in media with high concentrations of trifluralin (in 

some cases the growth was comparable to and even surpassing the 
growth in the standard cultivation media), (c) to increase the ability of 

different consortia of bacteria and micromycetes to grow in the media 

with trifluralin as the only source of carbon, nitrogen and energy, (d) 

to increase the survival and activity of soil microbial biomass in virgin 

soils artificially contaminated with trifluralin, (e) to stimulatethe 

survival and activity of exogenous microorganisms introduced into the 

polluted soil for the purpose of remediation, (f) to stimulate the 

activity of soil microbial biomass in the polluted soil including after 

introduction of exogenous microorganisms for the purpose of 

remediation, (g) to cause no observable toxic effects upon the soil 

microbial biomass when applied in concentrations below 400 mg/kg. 
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Conduction of the accelerated aging (AA) test of seeds of the 

maize collection accessions allowed determination of their storage 

potential (SP) which is an important complex characteristic of seed 

material while being placed for long-term storage in plant gene bank. 

Based on morphophysiological and biochemical parameters of seeds 

and seedlings, genotypes from work and active collections were 

ranked with due consideration of their potential capabilities to 
maintain viability (V) after the influence of stress factors during the 

process of accelerated aging of seeds (increased temperature of 42-

44ÁC and increased humidity of 90-100%); aging period: 96 hours. 

The test allows for: 1. Identification of the accessions not suitable for 

storage that enables saving funds for conservation; 2. Formulation of 

recommendations on the terms of reproduction of seed material; 3. 

Indication of the necessity to restore viability of especially valuable 

collection accessions. 

Purpose of this work was to study various parameters of the maize 

seeds and seedlings after AA-test of seeds in order to determine their 

SP and perform randing of genotypes by this trait.   
Test objects: maize hybrids from the plant gene bank of Moldova: 

ʈ 402, ʈ 280, ʈ 310, ʈ 294, ʈ396, ʈ 196, ʈ 397, ʈ 374, ʈ 461, ʈ 262. 

The following parameters were measured: germinating power (GP) 

and germinability (G) of seeds, main radicle length (RL), fresh and 

dry biomass of rootlets of the seedlings, content of peroxidase (PO) 

enzyme in rootlets of the seedlings. Results were prosessed with the 

help of software package Statistica. 
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Depending on the decrease of germinating power of seeds after 

AA-test of seeds, maize genotypes were divided into 3 groups: 1 ï 

decrease of GP was 10-15% (ʈ 402, ʈ 280, ʈ 310); 2 - 18-20% (ʈ 294, 

ʈ 396, ʈ 196, ʈ 397, ʈ 374); 3 - 25-30% (ʈ 461, ʈ 262). By 
germinability, seeds were divided into 2 groups: 1 ï decrease of G 

was 19-25% (ʈ 402, ʈ 461, ʈ 294, ʈ 196); 2 - 33-42% (ʈ 396, ʈ 397, 

ʈ 374, ʈ 280, ʈ 262, ʈ 310). After AA-test of seeds, length of rootlets 

decreased by 10-37% as compared to control. The highest growth 

inhibition of rootlets of the seedlings was observed in ʈ 294, ʈ 374 

genotypes, the lowest - in ʈ 402 and ʈ 196 genotypes. Analysis of 

data on fresh and dry biomass of rootlets after AA-test of seeds 

showed the same trend. Decrease of these parameters depending on 

genotype was 17.3-55.1% and 10.0-65.5%, respectively, as compared 

to control. After processing of data using software package Statistica, 

significant positive correlation of germinability of seeds with GP (r = 

+0.55), RL (r= +0.66), fresh biomass (r= +0.69) and dry biomass (r= 
+0.53) of seedling rootlets was found in all maize genotypes. RL of 

rootlets correlated with germinability of seeds (r= +0.66), fresh 

biomass (r= +0.69) and dry biomass (r= +0.58) of seedling rootlets. 

It was revealed that peroxidase content increased in seedling 

rootlets after AA-test of seeds by 1.67ï2.63 times, depending on 

genotype, as compared to control that is typical under the thermal 

stress. After AA-test of seeds, genotypes ʈ 294, ʈ 260 and ʈ 310 

showed maximal increase of PO enzyme activity in seedling rootlets 

(by 2.6; 2.0 and 2.0 times, respectively) as compared to control. 

Analysis of the experimental data set by different 

morphophysiological and biochemical parameters of seeds and 
seedlings of maize collection accessions showed that genotypes ʈ 402, 

ʈ 294, ʈ 461 had the highest storage potential, and genotypes ʈ374 

had the lowest storage potential.  

Thus, the use of the accelerated aging test of seeds allowed 

identification of genotypic features of the maize collection accessions 

and their grouping by their potential capabilities to maintain seed 

viability following the influence of stress factors (increased 

temperature and increased humidity).  
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Resursele genetice vegetale pentru alimentaἪie Ἠi agriculturŁ 

(RGVAA) reprezintŁ principala garanἪie a menἪinerii securitŁἪii 

alimentare a oricŁrui stat. Ċn Republica Moldova acest compartiment 

important al agrobiodiversitŁἪii vegetale se aflŁ sub pericolul unor 

provocŁri serioase, fapt ce se atestŁ, mai ales, ´n ultimele decenii Ἠi se 

exprimŁ prin fenomene de dispariἪie sau de reducere a numŁrului de 

populaἪii naturale ale anumitor specii Ἠi de eroziune geneticŁ a 
soiurilor autohtone vechi de culturi agricole adaptate la condiἪiile 

locale.  

SchimbŁrile climatice influenἪeazŁ ´n mod substanἪial asupra 

componentelor ce Ἢin de conservarea agrobiodiversitŁἪii vegetale in 

situ Ἠi ex situ ca urmare a susceptibilitŁἪii Ἠi vulnerabilitŁἪii acestora 

faἪŁ de factorii limitativi  ai mediului. Ċn ecosistemele naturale 

populaἪiile rudelor sŁlbatice ale culturilor agricole, precum Ἠi ale altor 

specii utile, sunt supuse acἪiunii diferitelor fenomene climatice 

adverse (seceta atmosfericŁ Ἠi seceta de sol, arἨiἪa, ´ngheἪul etc.). 

EvaluŁrile de teren, efectuate asupra rudelor sŁlbateice ale unor culturi 

pomicole ´n ocoalele silvice din toate zonele pedo-climatice ale 
republicii, au scos ´n evidenἪŁ faptul cŁ ´n unele din ele ca urmare a 

calamitŁἪilor naturale a avut loc degradarea considerabilŁ a 

populaἪiilor. Astfel, de exemplu, ´n ocoalele silvice BŁiuĸ, Cociulia, 

Nisporeni, Mihailovca Ἠ.a. s-a depistat uscarea masivŁ a exemplarelor 

de Prunus avium sub acἪiunea secetelor repetate, ´n cadrul altor 

´ntreprinderi pentru silviculturŁ au fost evidenἪiate multiple cazuri de 

peire prematurŁ a arborelor de Malus sylvestris.  

O ameninἪare serioasŁ la adresa RGVAA reprezintŁ speciile 

invazive strŁine sau cele rŁsp©ndirea rapidŁ ale cŁrora a depŁἨit ritmul 

obiἨnuit, fapt ce reprezintŁ o problemŁ importantŁ de mediu.  




