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Introduction: Distillers dried grains with solubles (DDGS), a
coproduct from the ethanol production industry, is successfully
used as an ingredient in feeding cattle and pigs due to its
relatively high protein and nutrient content and low price
compared to cereals. The aim of this study was to establish the
optimal DDGS concentration that can be included in the diet of
common carp.

Materials and methods: A seven-week experiment was
performed on common carp with initial weight of 86 g feed with
three experimental diets DO (DDGS 0%), D1 (DDGS 25%) and D2
(DDGS 35%) (Table 1).

Diets and flesh composition were analyzed by NIR DA7250
Perten (Table 2 and Table 3).

SOD, CAT, GPX, GSH, MDA) and carbonylated proteins, were
determined according to the methods described in Capatina et al.
(2020).

The total number of aerobic microorganisms, total number of
anaerobic microorganisms, the total number of sulphite-reducing
Clostridia, and the total number of Enterobacte-riaceae were
determined according to the methods described in Rimbu et al.

(2019).  Table 1. Ingredients used in the diets

DO D1 D2

Sunflower meal 35% 20% 5%
Corn 25% 20% 20%
Wheat 20% 15% 20%
Fish meal 20% 20% 20%
DDGS 0% 25% 35%

Results: Diets with DDGS did not produce significant changes in
growth parameters (Table 4) and flesh quality. Regarding the
oxidative status in the muscle tissue, D1 and D2 significantly
reduced, in a dose-dependent manner, the specific activity of
SOD and GSH, while CAT, and GPX were left unatfected. In the
liver tissue CAT, GSH, MDA and carbonylated proteins were
reduced in the DDGS diets (Fig 1). The microbiological analysis of
the intestinal contents revealed a variation of the microbial
density depending on the diet used. The total number of aerobic
germs was between 224.2 x 104 and 69.84 x 106 (D2 >D1>D0) and
the total number of anaerobic germs was between 15.2 x 102 and
28.2 x 102 (D2>D0>D1) (Fig 2).

Table 2. Proximate composition of diets

DO D1 D2
1\{1,015“."-‘90/0 0.12+0.14b  9.14+0.1b  10.51+0.12a
fgtelg) o 2653+0.3la 26.45+03a  24.97+0.12b
F.St 0 340.13c  4.51+0.09b  4.78+0.1a
A 1L gf 00/ 6.39+0.17a  6.29+0.11a 5.5+0.07b
ﬁl hog/l °©  44.02+0.46a 41.03+0.12b  40.88+0.25b
S 2 g/ 7.6+0.17b 7.85+0.15a 7.57+0.12b
c 111831‘ o~ 127:021c  2.34+0.12b  3.37+0.15a
P g Cﬁlm 00/ 1.7840.18a 1.61+0.08ab  1.58+0.07b
OSPNOTUS /o 0240.06c  0.41+0.03b 0.6+0.04a
Table 3. Proximate composition of flesh
D0 D1 D2
Fat As is % 4.43+035ab  5.06+0.34a  3.38+0.38b
Moisture % 73.40+0.26 72514037 73.36+0.39
Protein As is % 17.00+0.13 16.18+0.24  16.87+0.30
Collagen As is % 0.68+0.12 1.02+0.15  0.89+0.10
Salt As is % 1.12+0.17a  0.52+0.15b  0.68+0.12ab
Ash As is % 1.60+0.13b  1.92+0.1ab  2.12+0.12a

Table 4. Growth parameters of common carp
DO D1

FCR 3.98+1.71 2.39+0.91 2.90+1.53
WG 1381.00+296 1376.72+359.24 1367.22+330.81
SGR 0.85+0.05 0.83+0.05 0.83+0.09
RGR 23.84+5.12 24.72+6.45 24.47+5.92
PER 1.80+0.51 0.79+0.15 0.82+0.23
CF 1.78+0.07 1.75+0.09 1.81+0.10
VSI 10.55+0.40 8.97+0.42 10.0620.62
HSI 1.12+0.08 0.83+0.11 0.95+0.09
S (%) 100.00 100.00 100.00
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Figure 1. (A) SOD, (B) CAT and (C) GPX specific activities while ¢
enzymatic parameters consisted of estimating the levels of (D) G
MDA and (F) carbonylated proteins. The values are expressed as

S.E.M. (n=6).
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Conclusions

The results of this study showed that at a concentratio
DDGS (D2) in the diet, growth parameters and flesh
were not affected. From a physiological point of v
blood biochemical profile was not affected, while the ©
status improved and the intestinal microbiota was p
atfected. This study demonstrates that adding 35% DL
reducing sunflower meal from 35% to 5% in the diet
atfect carp growth and development. These results ca
to formulate practical feed diets with DDDGS for commic
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EFECTUL INFECTIEI CU LUPOAIE (OROBANCHE CUMANA Wallr.) ASUPRA RECOLTEI
DE FLOAREA-SOARELUI

Burcovschi lon”, Duca Maria, Clapco Steliana

INTRODUCERE

Floarea-soarelui, care este una dintre principalele culturi oleaginoase din Republica Moldova, poate fi afectata de mai mult de 40
specii de agenti patogeni. Aproximativ 12 dintre acestia provoaca in mod regulat pierderi economice grave. Astazi, cel mai raspandit
fitoparazit al florii-soarelui este lupoaia (Orobanche cumana Wallr.), incidenta caruia variaza anual in functie de conditiile de mediu.

Conform cercetarilor noastre anterioare, lupoaia este detectata in mod constant in partea centrala si de sud a tarii, unde
afecteaza aproximativ 47% si respectiv - 60% din suprafetele insamantate cu floarea-soarelui. Gravitatea impactului determinat de
infectia cu lupoaie depinde de intensitatea atacului si reactia de raspuns a plantei la infectie si variaza de la descresteri nesemnificative
pana la pierderi de circa 90% din recolta scontata. Se mentioneaza o scadere a recoltei cu pana la 20% chiar si in cazul unei intensitati
slabe a atacului.

MATERIAL $S1 METODE

Datele au fost colectate, in perioada anilor 2015-2020, de pe terenurile statiilor de
testare ale Comisiei de Stat pentru Testarea Soiurilor de Plante (CSTSP), situate in diferite zone
pedoclimatice ale Republicii Moldova: Nord - Visoca, Pelinia; Centru —Bacioi; Sud - Grigorievca,
Svetlii.

In diferiti ani, au fost evaluati de la 6 pana la 15 hibrizi de floarea-soarelui (notati
conventional de la H1 la H21), care apartin la diferite grupe de maturitate si care au servit ca
grup de control in experientele de testare a hibrizilor in cadrul CSTSP.

Genotipurile incluse in studiu reprezinta hibrizi de origine straina (Limagrain, Syngenta,
Maisadour, Euralis) si autohtona (AMG-Agroselect si ICCC ,Selectia”), caracterizati prin
productivitate inalta, rezistenta la seceta si cu grad diferit de rezistenta la agenti patogeni.

Datele meteorologice au fost colectate din bazele de date ale Serviciului
Hidrometeorologic de Stat din Republica Moldova si completate cu datele meteorologice
inregistrate nemijlocit la sectoarele de testare ale CSTSP.

Pelenia

O
Bacioi

REZULTATE

Evidenta gradului de infestare a 21 hibrizi de floarea-soarelui pe parcursul celor 6 ani de studiu in cinci sectoare ale CSTSP a
permis sa constatam ca in functie de conditiile de mediu au fost stabilite de la 37 la 1047 lastari ale fitoparazitului per 100 de plante
gazda. Cea mai mare incidenta a O. cumana s-a constatat in localitatile din sudul Republicii, Grigorievca si Svetlii, cu valori maxime in
2016 si 2017, ani caracterizati printr-o cantitate sporita de precipitatii (in special in lunile mai - iunie).

Incidenta lupoaiei la genotipurile sensibile de floarea-soarelui
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Pentru a estima efectul |upoaiei asupra recoltei la Analiza comparativé a indicilor de recolta Si inciden’gei |Up03i€i
E%are.a-soarg!:fl,l a:m comparat afCESt u*;o!ucat.oAr la i:'_sf Genotip INCIDENTA LUPOAIEI Incidenta Lupoiei
ibrizi sensibili la lupoaie, care au fost cultivati in conditii
] ] o P N .. L . U 250-500 lastari/planta gazda 500-1000 lastari/planta gazda
climatice similare, dar in localitati cu incidenta infectiei
diferits SY AY DR SY AY DR
Astfel majoritatea hibrizilor sensibili atesta o H3 2,22 3,39 34,5 1,62 3,39 52,2
scadere a recoltei care variaza de la 3% la 40% in cazul H4 2,10 3,53 40,5 1,34 3,53 47,9
unui grad mediu de atac (incidenta 250-500) si de la 26% H7 2,80 3,50 20,0 2,04 3,50 41,7
la 52% in cazul unui grad avansat de atac (incidenta 500 - H12 2,46 3,44 28,5 2,31 3,44 32,8
1000 ). H14 3,17 3,27 3,10 2,42 3,27 26,0
Cercetarile realizate au demonstrat ca pentru H18 3,09 3,54 12,7 1,78 3,54 49,7
conditiile Republicii Moldova infectia cu lupoaie contribuie media 2.64 3.44 23.2 2.00 3.44 41,7
la reducerea recoltei de la 3 % pana la 52 % in functie de
genotip. n mediu, in cadrul hibrizilor inclusi in studiu pe Incidenta este exprimatd in numar de lastari de O. cumana per 100 plante gazda.

SY- recolta (t/ha); AY —recolta medie a genotipului in lipsa infectiei(t/ha) ; DR — rata de

perioada analizata, s-a stabilit o diminuare a recoltei de .
descrestere a recoltei (%)

seminte de 32% .

CONCLUZII

Atat incidenta infectiei cu lupoaie, cat si efectul acestei infectii asupra recoltei depinde de conditiile de mediu si de
caracteristicile genetice ale hibridului. Astfel acelasi genotip in conditii de mediu diferite manifesta grad diferit de infectie.

Efectul infectiei cu lupoaie asupra recoltei de floarea-soarelui s-a manifestat prin scaderea recoltei de la 3% pana la 52%, fata de
recolta medie a aceluiasi genotip ne afectat de lupoaie, media fiind de 32%.



Curent status of the OpenFlexure@BiolASI project
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1. The OpenFlexure project https:[/openflexure.org[% 3. Building the microscope

* ah open-source project;

* aims to make high precision mechanical positioning
available to anyone with a 3D printer;

* the positioning system can be used in microscopes,
micromanipulators, and more;

* developing team based at the University of Bath and
the University of Cambridge.

2. OpenFlexure@BiolASI project

* student-based project;

e kicked off in 2021;

* Goals:
1. building a 3D printed OpenFlexure microscope
2. evaluating the real costs and its applications

: Figure 1. Selection of steps involved in building the
4. Using the microscope microscope
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Figure 7. Slides with plant  Figure 8. Slides with

origin structure plant origin structure Figure 2. Finding the right LED
OpenFlexure (40 X) Olympus BX41 (40 X) ’

5. Conclusions

The advantages of the OpenFlexure microscope are: a more affordable price,
it is easy to transport, it is more attractive for the educational environment, it can
be controlled remotely, the image can be viewed on several devices at the same
time and captures can be easily made with the built-in camera.

The disadvantages of the OpenFlexure microscope are: the power light of the
LED is low, the condenser lens is poor, and its structure is not very robust.

Over all, in a controlled environment, the 3D printed microscope could
replace professional microscopes and provide good-enough images.


https://openflexure.org/
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GENETIC DIVERSITY AND RELATIONSHIPS IN OROBANCHE CUMANA Wallr.
GERMPLASM COLLECTION FROM THE BLACK SEA BASIN DETECTED BY ISSR

MARKERS
Duca Maria, Bivol Ina”

INTRODUCTION

Genetic relatedness and population structure are essential condition for wider natural distribution, stronger environmental
adaptability, survivability and evolutionary potential of a species in changing environmental conditions [Liu, 2015]. These aspects of
evolutionary and population genetics are determined by the interaction of some distinct processes: gene flow, genetic drift, natural selection
and mating system of plants. Evaluation of genetic diversity of the parasitic species O. cumana Wallr. is important tool in race characterization,
extent and pattern of gene flow and establishing phylogenetic relationships, thereby contributing to understanding population dynamics,
occurrence trends of new differences and genetic relationships among populations.

The purpose of this study was to investigate the genetic diversity and genetic differentiation in 23 different origin broomrape
populations from the Black Sea basin based on the ISSR molecular markers.

MATERIAL AND METHODS

23 broomrape populations were collected from infected sunflower fields in different ISSR primers used in this study

geographical regions. Seeds of 0. cumana Wallr. were germinated on sunflower roots in t?e Nr Brimer code Sequence (5'—» 31 NBN | GC. %
greenhouse. Fresh tissue samples from each population were collected and stored at -70°C t
. . . . . . . agagagagagagaga
until DNA extraction. In total 269 accessions were included in a comparative study on genetic 1 |BC80? it 17 a7
diversity as well as genetic structure analysis of populations. 2 |BC810 gagagagagagagagat 17 47
3 BC 835 agagagagagagagagyc 18 56
Origin of studied O. curmana populations 4 |BC841 gagagagagagagagayc 18 56
5 BC 857 acacacacacacacacyg 18 56
N Cod Pobulati R Number of
r ode opulation ace accessions 6 (CAA). caacaacaacaacaa 15 33
BULGARIA 7 |(GACA), gacagacagacagaca 16 50
1 | Bl Debovo/Pleven/ Nikopol G 12 8 (CA).RG cacacacacacarg 14 57
2 | B2 Selanovtsi/Vratsa/ Oryahovo G 12 0
3 | B3 Radnevo/Stara Zagora/ Radnevo H 12 9 (CTC),RC Clectectectere 14 71
4 B4 Rosenova/Dobrichka/ Dobrich H 12 10 (CAG); cagcagcagcagcag 15 67
TURKEY 11 |(CT)TC ctetetetetetetette 18 50
5 T1 Kesan/Edirne/Thrace H 9
6 T2 Adana H 7 12 (C A)6 AC cacacacCacacaacC 14 50
7 | T3 Merkez/Edirne/Thrace H 7 ,. : | e 13 [(AG)eYA agagagagagagagagyd 18 50
8 T4 Luleburgaz/ Kirklareli/ Thrace H 7 _ - - — ;
o | T5 Trakia G 1n Total genomic DNA was extracted using Thermo Scientific GeneJET Plant Genomic DNA
REPUBLIC OF MOLDOVA Purification Mini Kit#K0791 (Thermo Fisher Scientific, US). The amplification was performed in the
10 | RM1 Izbiste/Criuleni H 12 thermocycler Genset 9700 "Applied Biosystems" [Sambrook, 2001]. Reaction conditions were: 1) Td
11 | RM2 Svetlil/Comrat H 12 (95°C) 5 min - 1 cycle; Il) Td (95°C) 30s, Ta (45 °C) 45s, Te (72°C) 2 min - 35 cycles; Ill) Te (72°C) 5 min
12 | RM3 Taraclia H 11 . o . . g .
13 | RMa Soroca H 12 - 1 cycle. The PCR products were subjected to 2% agarose gels electrophoresis, ethidium-bromide
14 | RM5 Alexander field/Cahul H 8 stained and visualized on transilluminator under UV. The molecular size of amplicons was estimated
15 | RM6 Bili | H 12 with GeneRuler Express DNA Ladder, ready-to-use SM1553 (Thermo Fisher Scientific, US). The DNA
16 | RM7 Bilti | H 11 o : : .
17 | RMS Prepelita/Singerei H 12 amplified fragment analysis was carried out with the Photo-Capt V.15.02 program.
18 | RM9 Grigorievca/Ciuseni H 12 Parameters of descriptive population genetic statistics were calculated to evaluate genetic
19 | RM10 | Popeasca/Stefan Voda G 21 diversity by the POPGENE V.1.32 software. The Euclidean genetic similarity matrix was used to
20 | RM11 Chisinau G 22 « . .
21 | RM12 Cizinesti/Telonesti = T construct dendrogram by UPGMA as well as to conduct principal component analysis (PCA) using
22 | RM13 Congaz/Comrat E 12 software packages XLSTAT 2014 and STATISTICA 12. AMOVA test as implemented in GenAlex 6.501
TR - ROMANIA . > was used to analyse of the genetic diversity and genetic structure of broomrape populations.
raia

RESULTS AND DISCUSSIONS

On the basis of the descriptive population genetic statistics (observed number of AMOVA analysis of O. cumana populations based on ISSR

alleles Na=2.000, effective number of alleles Ne=1.375, Nei's gene diversity H=0.234, Sourceof | Degreeof | Sumof | Mean | ESumateof | Percentage | o .
Shannon's Information index 1=0.371, total gene diversity Ht=0.242, gene diversity variation freedom | squares | squares C;’;r;irr‘]‘;f‘t Vaﬁ;f’;ﬁ'% statistics
within populations Hs=0.175, coefficient of gene differentiation among populations Among
Gst=0.278, gene flow among populations Nm=1.299) was revealed a significant level | 3 2461.451 | 820.484 12.694 28% 0.281
of the intrapopulation diversity at species level. countries
Among pops 19 3760.405 | 197.916 15.443 34% 0.474
Genetic diversity parameters and genetic differentiation Within pops 246 4209907 | 17113 17.113 389% 0.622
using 13 ISSR markers TOTAL 268 | 104318 | - 45.251 100% | P<0.001
Sasrigg'e Na | Ne | H | | Ht | Hs |Gst |Vm | Nm yp) | ppL These data were also corroborated by AMOVA analysis,
(Gst) | (Ges) : : . ep - : 0
Mean 500 | 1375 | 0234 | 0.371 | 0242 | 0175 | 0.978 | 1299 | 0.580 | 331 | 100 demonstrating the higher genetic .dlfferences within populations (338%),
269 lower level - among the populations(34%) and the lowest - among
SD 0.00 | 0.325 | 0.165 | 0.219 | 0.028 | 0.017 - - - - - countries (28%).
Two different methods of multivariate analysis, Obseruations (xes 1 and F2:48.50 %
PCA and cluster analysis were used to group the RN
. 1 broomrape accessions by means of genetic distances. 84'.52 \
£ - 1 The resultant dendrogram based on UPGMA clearly
N 1 divided 23 populations by region into two main clusters, | ° Rm9
i | 1 which in their turn separated into several subclusters. o,
e | L - ; Group-l is based on the collections procured - .
RIS I 1 from different locations of the extreme southeast of the g Rvg M0
s | Balkan and south part of Anatolian Peninsulas, i.e. & ol
ort 1 - 1 related more to the Middle East.
il ' ITb j Group-ll is based on the collections from
RMH | 1 several areas of the northeast and east of the Balkan
I ' . d 1 Peninsula included in East Europe. These research
%1 Ib 1 findings would suggest that Moldavian, Bulgarian and v

Romanian populations are closely related as they may
share some of the genetical traits, which could point to

UPGMA dendrogram a monophyletic origin. PCA analysis was also pcCA plot among broomrape populations
consistent with the clustering results of the UPGMA.

CONCLUSIONS

In essence, our results demonstrated the effectiveness of ISSR marker systems in elucidating population structure and genetic variability at the species level.

As a whole, all findings of this study showed that there is a high intrapopulation diversity of broomrape, whereas low differentiation has been observed among
populations. Basing on these results, it is possible to conclude the existence of one main gene pool of O. cumana in the Black Sea basin, comprising the populations
from Bulgaria, Turkey, Moldova and Romania which is supported by regular gene flow among populations in this genepool.

However, it must be noted method of clustering and PCA revealed that Moldavian, Bulgarian and Romanian broomrapes share more genetical traits each other
than with Turkish populations within one main gene pool of O. cumana in the Black Sea basin. Moreover, these results indicate that groupings of broomrape were
determined partly by its geographic origin, as well as by the genetic differences and similarities accumulated through time, and not associated with virulence.
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Anatomia comparata a lastarului de la unele

varietati horticole ale speciei Syringa vulgaris

%}f# Gostin Irina Neta, Facultatea de Biologie, Universitatea Alexandru loan Cuza din lasi, lasi, Romania
** Vacarita Gabriela, Facultatea de Biologie, Universitatea Alexandru loan Cuza din lasi, lasi, Romania

1. Introducere 2. Material si Metode

Genul Syringa apartine familiel Oleaceae si cuprinde un numar de aproximativ 25 de  Materialul biologic prelucrat este reprezentat de patru
specii native din Europa si din Asia, care cresc sub forma de arbusti sau arbori de varietati hoticole ale speciei ornamentale: Syringa
dimensiuni reduse. vulgaris si anume var. Mimetifolia, var. Jose, var.
Specille acestui gen au utilizari variate, fiind cunoscute si intens utilizate ca plante  Primrose si var. Sensation si specia salbatica.
ornamentale, din flori se extrage un ulei volatil de calitate superioara, folosit in  Materialul a fost recoltat din Gradina Botanica
parfumerie, iar parti ale plantelor au fost utilizate din cele mai vechi timpuri in medicina  ,Anastasie Fatu”, din lasi, fiind conservate de la fiecare

traditionala. specie/varietate frunze cu petiol si fragmente de tulpina
La ora actuala exista peste 800 de varietati hoticole provenite din specia salbatica de un an.

Syringa vulgaris (cf. Rudolf et al., 2008). Materialul a fost prelucrat prin tehnicile clasice utilizate
In literatura de specialitate consultatd am gasit putine date referitoare la anatomia in laboratorul de histo-anatomie vegetald, coloratia

astarului la specii din genul Syringa, majoritatea datelor anatomice vizeaza fie structura  dubla fiind realizata cu Verde iod si Rosu rutheniu.
emnului secundar, fie pe cea a unor organe din sfera reproducatoare (seminte — Ghimire  Fotografile au fost realizate la Microscopul Olympus
et al, 2018, piesele florale — Jedrzejuk si Szlachetka, 2005). BX51.

3. Rezultate si discutii

Au fost analizate sectiuni transversale prin tulpina si frunza (petiol
si limbul foliar).

Syringa vulgaris var.

. . V. var. S. v. var. Primrose V. var. Sensation
Mimetifolia S ar. Jose S ar. Se

3.2. Structura petiolului: Conturul sectiunii transversale este aproximativ
circular sau eliptic cu fata adaxiala usor concava. La var. Jose pe epiderma
sunt prezenti numerosi peri tectori unicelulari uncinati; la celelalte varietati
acestia sunt absenti.

Tesutul conducator este reprezentat printr-un fascicul median foarte mare, de
forma unui arc (in sectiune transversala), si 1-2 facicule mici in coaste.

La periferia arcului liberian din fasciculul median se disting fibre de
sclerenchim ce formeaza o zona discontinua; la var. Jose se observa fibre de
sclerenchim izolate si sub epiderma.
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N e——— | Sectiuni transversale prin petiolul de la Syringa vulgaris (a), S. v., var. Mimetifolia (b), S. v. var. Jose,
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SOl b 20 T ‘ (c), S. v. var. Primrose (d), S. v. var. Sensation (e) (x100)
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Sectiuni transversale prin limbul foliar de la Syringa vulgaris (a), S. v., var. Mimetifolia (b), S. v.
var. Jose,(c), S. v. var. Primrose (d), S. v. var. Sensation (e) (x400)

3.3. Structura limbului foliar : Structura limbului este bifaciala dorsiventrala
cu tesut palisadic uni, bi sau tristratificat, format din celule alungite, dispuse
perpendicular pe epiderma superioara si tesut lacunos.

Concluzii

Desi planul general de structura al organelor vegetative este acelasi la
varietatile analizate, exista diferente semnificative in ceea ce priveste

Sectiuni transversale prin tulpina de la S. v. var. Sensation (a: x100, b, c: x400)

3.1. Structura tulpinii: la periferie se observa prezenta peridermei; difetite caractere histo-anatomice care pot fi utilizate in diferentierea
arhitectura suberului, este diferita la varietatile analizate (in ceea ce acestora.
priveste forma celulelor si numarul straturilor de celule). Felodermul Bibliografie selectiva

este un colenchim tangen’;ial. TGSUtUl conducator este de natura 1.  Rudolf, P. O.; Slabaugh, P. E.; Shaw, N.L., Syringa L.: lilac, 2008. In Bonner, Franklin T.; Karrfalt, Robert P., eds. The Woody

< : = : . - Plant Seed Manual ,Agric. Hdb No. 727. Washington, DC. U.S. Dpt. of Agriculture., Forest Service. 1083-1086
Secundara, dlSpUS SUb forma de Inele’ |ean| Secundar eSte mUIt malil 2. Ghimire, B., Jeong, M. J,, Suh, G. U,, Heo, K., Lee, C. H.,2018. Seed morphology and seed coat anatomy of Fraxinus, Ligustrum

bine dezvoltat la var. Jose si var. SensatiOn, fata de var. and Syringa (Oleeae: Oleaceae) and its systematic implications. Nordic J. Bot., 36(10), e01866.
’ ’ 3. Jedrzejuk, A., Szlachetka, W., 2005. Development of flower organs in common lilac (Syringa vulgaris L.) cv. Mme Florent

PrierSG.Méd uva este CompaCté- Stepman. Acta Biologica Cracoviensla. Series Botanica,, 42.2: 41-52.
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Introduction

In this study, a case of double trepanation is reported, found in a sample of human skeletons dated for 17t and 19t centuries, from the necropolis of “Vulpe” Church in lasi
(Romania) (Fig. 1, 2), excavated during 2019-2020 archaeological campaign.

Cranial trepanation is an invasive procedure, performed intra-vitam or postmortem with certain specific tools and techniques, resulting in the opening of skull and, most often, the
detachment of a bone fragment (Ortner, 2003; Campillo, 1994).

Trepanation has been practiced in many ancient cultures dating as far back as the Late Paleolithic to this century, and it has been detected in locations widespread in every part of
the world. Being an extremely aggressive intervention on the human body, the trepanation (craniotomy, in medical terms) is made with different purposes: medical, symbolic, or
magical-religious (Ortner, 2003). The first case of prehistoric trepanation reported is that of the Neolithic skull from Cuzco-Peru, observed and analyzed by anthropologist E.G.
Squier, while visiting Peru, between the years 1863-1865 (Brothwell, 1981).

Regarding the scientific study of trepanation in Romania, we mention some of the important works signed by
authors concerned over time with the reconstruction of the oldest prehistoric surgical practices: Necrasov
(1977), Botezatu et al., (1987), Miu (2006), Comsa (2008), Moldovan (2003), Dunare (1966), Arseni and Ciurea
(1981), Bercus (1981). In Romania, for the pre-medieval and medieval period, the evidence of some surgical
practices is limited to three cases. In the 4th century necropolis from Mihalaseni-Botosani, the presence of a
trepanated skull belonging to a child (10-11 years - infans Il) was identified (Botezatu and Miu, 1991). According
to literature, this is the only case of trepanation on a child's skull and is the oldest trepanated skull in the Balkan
Peninsula in our era (Miu, 2006). Later, the archeological excavations carried out in the Histria fortress,
highlighted three tombs (dated with the 7th century); the skeleton discovered in the tomb coded M2 present at
the level of the skull an “old, healed” trepanation (Floru and Nicolaescu-Plopsor, 1960). Later, following the
archeological researches carried out in the necropolis from Hunedoara (dated to the IV-XII centuries), between
the burials of the XI-XII centuries, a skull with a left parietal trepanation with traces of healing was discovered
(Kurt Horedt, 1956).
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Fig. 2. The necropolis of the “Vulpe” Church in lasi; position of Skeleton M243 in C243
(Photo: archaeologist PhD George Bilavschi).

Material & Methods

The skeleton, codified M243, i1s well preserved. Age at death was estimated by a combination of several criteria: pubic symphysis degeneration and sacro-iliac surface
transformation (Schmitt, 2005); changes in the spongy tissue from humeral and femoral epiphyses; morphology of the rib sternal end; dental attrition (Brothwell, 1981; Lovejoy,
1985); cranial suture obliteration (Buikstra and Ubelaker, 1994). Estimation of sex was based on the following aspects: mandible robustness, teeth shape and size (Walrath et al.,
2004); pelvis characteristics (Bruzek, 2002); skeleton’s massiveness and robustness (Buikstra and Ubelaker, 1994). The trepanation was diagnosed and analysed based on the
macroscopical examination (Aufderheide, Rodriguez-Martin, 1998; Ortner, 2003).

Results

The case of trepanation, described in this study, was identified in a skull belonging to an adult male of 35-40 years old (Fig. 3). Two perforations were identified on the parietal
bones, diagnosed as trepanations. The craniotomy was realized intra-vitam, most probably for medical/therapeutic purpose. Both openings of the skull are approximately oval (one
IS located on the right parietal near the temporal, and having 78/49 mm (Fig. 4 — a, b); other one is located on the left parietal near the sagittal suture, and having 52/26 mm (Fig. 5
— a, b); they were probably made by the scraping method with a flat implement used in a rotary movement on the bone surface, which was eroded to the formation of a complete
holes. Our analysis shows that in the case of the right perforation there was an osseous regeneration which means that the individual survived for a time after the operation (Fig. 4
— a, b). In the case of the left perforation, there is no evidence for a tendency to closure of it (Fig. 5 — a, b). A tripartite Inca bone or Interparietal bones were located about the
lambda (Fig. 5 — a).

. T ¢ Bl che S
Fig. 3. Skull M243 — norma facialis: Fig. 4. Macroscopic view of the trepanation in the Fig. 5. Macroscopic view of the trepanation in the left
&, 35-40 years old. right parietal bone (a); detail of the trepanation (b). parietal bone (a); complete tripartite Inca bone (a);
b. detail of the trepanation (b).
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Bioactivity of Oak (Quercus sp.) Bark E
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Mares, Cristina Nicoleta Ciurea3, Andrei Mocan?4, Adrian Mans, Corneliu Ta

roduction and Aim 2. Methods

uercus genus comprises approximately 400 Ultrasound Assisted Extraction (UAE): Milled bark > solvent (water/70% ethanol) treatment = ultrasound treatment for
Q g P PP y

_ 15 min, 70°C (aqueous extracts); 20 min, 65°C (ethanolic extracts)
> of evergreen and deciduous trees (oaks) and - Microwave Assisted Extraction (MAE): Milled bark > solvent (water/70% ethanol) treatment =>microwave treatment

_ _ Extraction for 29 min 21 sec, 864 W (aqueous extracts); 17 min 40 sec, 655 W (ethanolic extracts)
of the most widespread tree groups in Europe,
and the Americas [1]. Because of the

* Volume adjustment
ance of this genus and because of the oak  VVacuum filtration
s mechanical properties and durability, it has a | Processing  ~ c€ntrifugation (15000 RPM, 10-20 min)

* Freeze drying

uses in carpentry, constructions, and furniture

ction [2]. However, the intense exploitation of . .
toch i Redissolved dry extracts (original solvent)
enus results into large amounts of by-products, « Treatment with Folin — Ciocalteu reagent and Na2CO3 (5%)

as bark and leaves. The potential of these : » Absorbance determination at 750nm (UV-Vis spectrphotometer)
al materials is not harnessed at its fullest,

» Redissolved dried extract (50% methanol)

o » Treatment with 1,1-diphenyl-2-picrylhydrazyl — DPPH and 2,2'-azino-bis(3-ethylbenzothiazoline)-
s from the Quercus genus to comprise high Ant ant 6-sulfonic acid — ABTS reagents

. . . . ' * Absorbance determination at 517nm (DPPH) and 734nm (ABTS) (Microplate reader)
ents of bioactive compounds with beneficial

ts on human health [3-5].

t studies highlighting the great potential of the

_ o * Redissolved dried extracts (5% DMSO)
ne main objectives of the current study were: (1) - Treatment of solutions with bacterial/fungal suspensions in microplate wells

characterization of the phytochemical profile of Q. | Antimicrobi Incubation at 37 °C for 24 h

. Visual assesment of the MIC
aea and Q. pubescens bark extracts; (2) the
luation of the biological potential (antioxidant,

Plating the solutions from the wells with no bacterial/fungal growth
Ibacterial, antifungal, and enzyme Iinhibitory

Treatment of solution with tested enzyme (a-glucosidase, tyrosinase, acetylcholinesterase) in
lvity) of Q. petraea and Q. pubescens bark microplate wells
En atic

Redissolved dried extracts (phosphate buffer pH=6.8)

Incubation for 10 min, room temperature

tracts. A  Addition of substrate, incubation 20 min
\W/ « Absorbance determination at 405nm (a-glucosidase and acetylcholinesterase) and 475nm

(tyrosinase) — microplate reader

. Results
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Figure 1. (a) Total phenolic content (TPC) of the oak bark extracts, (b) Total tannin content (Fﬁ'f?;reemzie(t?ééqﬂgﬁg?entsfi?f?fgxt(gfﬁgsn?:;hfsgbﬁz)véeﬁtéogfigtsgsgzzty (A}?e-re
(TTC) of the bark extracts; different letters indicate significant differences; results were J ’ P I ‘

expressed as mg GAE/ g d.w (TPC) and as percentage of the TPC (TTC) mL solution.
3.3. Antibacterial activity 3.4. Enzymatic inhibition
Table 1. MIC and MBC values of the tested extracts against the bacterial and Table 2. IC50 values for the tested solutions against a-glucosidase, t
fungal strains results were expressed as mg freeze dried extract/ mL solution and acetylcholinesterase; the IC50 values were expressed as pg drie
(concentration in the microtiter plate wells) extract/mL solution.

Tested MIC/MBC (mg freeze dried extract/mL solution)

bacteria QPeRAM QPeREM QPeRAU QPeREU QPuRAM QPUREM QPuRAU QPuRE U

Staphylococc
US aureus 0.3/2.5 0.3/0.3 0.3/1.25 0.156/0.3 2.5/5 0.6/2.5 5/>5
ATCC 25923
Methicillin
resistant
SCRESes 0806 0.3/0.3  0.3/0.3  0.3/03 2525 06/1.25 >5/>5
us aureus
VRSN
ATCC 43300
Escherichia
coli >5/>5 >5/>5 >5/>5 >5/>5 >5/>5 >5/>5 >5/>5
ATCC 25922

Klebsiella
pneumoniae 0.3/0.3 0.3/1.25 0.3/0.6 0.3/0.3 1.25/1.25 0.3/0.3 5/5 QPuRA M 38.56

IC50 (ug/mL)

Acetylcholinester
ase

1767

Tested solution

a-glucosidase Tyrosinase

QPeRA M 24.67 459.00

QPeRE M 15.65 472.70 555.1
QPeRA U 48.01 - 2329
QPeRE U 13.54 427.40 1109
1434.00 2725
650.80 1654

ATCC 700603

Pseudomonas
aeruginosa 2.5/5 1.25/1.25 0.6/25 1.25/>5 >5/>5 2.5/2.5 >5/>5

ATCC 2753
Tested funaqi MIC/MFC (mg freeze dried extract/mL solution) QPURA U 44.18

Candida
albicans >5/>5 >5/>5 >5/>5 >5/>5 >5/>5 >5/>5 >5/>5 QPuRE U 38.31
ATCC 90028
Candida
parapsilosis >5/>5 5/>5 5/>5 >5/>5 >5/>5 5/5 >5/>5
ATCC 22019
Candida
krusei 1.25/>5 1.25/>5 2.5/>5 5/>5 >5/>5 2.5/>5 5/>5

ATCC 6258

QPuURE M 26.80

2227

1090
Control (Acarbose) 489.10

Control (Kojic acid) -

Control (Galantamine) 0.00185

4. Conclusions

« The total polyphenolic and total tannin contents followed the same trend, 5. References
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 The results show the potential of Q. petraea and Q. pubescens bark
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EXPRESIA DIFERENTIATA A GENELOR IN MICROSPOROGENEZA LA PLANTELE
HIBRIDE DE FLOAREA-SOARELUI IN RAPORT CU LINIILE PARENTALE

Port Angela’, Duca Maria

INTRODUCERE

Majoritatea cercetarilor asupra fenomenului de heterozis au fost axate pe cresterea vigurozitatii si a productivitatii si relativ mai putin pe sporirea rezistentei la factorii de stres abiotic.
Elementele de productivitate ale plantelor depind de procesele de microsporogeneza si microgametogeneza, foarte sensibile la conditiile climatice nefavorabile care deseori induc androsterilitate.
Totodata, insusirea de sterilitatea masculina, in special cea citoplasmatica (ASC) este utilizata in tehnologia de obtinere a hibrizilor comerciali la majoritatea culturilor agricole, inclusiv floarea-
soarelui. Se cunoaste ca citotipul Pet1-ASC, cel mai des utilizat in obtinerea hibrizilor la floarea-soarelui, similar altor citoplasme sterile, este rezultatul unor evenimente de recombinare a ADN

mitocondrial, determinate de incompatibilitatea intergenomica mitocondrii-nucleu indusa, sau generata spontan in natura.

Anterior, prin investigatii comparative ale anterelor fertile si sterile au fost evidentiate 80-90% meiocite cu dezvoltare stopata in pachiten, iar in unele cazuri, butonii floral mai mari de 2,5 mm
contineau un numar mic de microsporocite in diakineza, metafaza, anafaza, telofaza ambelor diviziuni meiotice, toate prezentand modificari de forma, dimensiune, anomalii si aberatii
cromozomiale, sugerand deficiente in procesele meiotice de replicare si mentinere a integritatii materialului genetic in microsporogeneza.

Astfel, scopul acestor cercetari a fost de a analiza polimorfismul de expresie al unor gene potential implicate in metabolismul ADN (reparare, recombinare), in mentinerea integritatii
mitogenomului, procese de morfogeneza si organizare mitocondriala in microsporgeneza la linii consangvinizate care difera dupa genotip si fenotipul gametofitului masculin, precum si de a

identifica eventuale particularitati specifice in profilul transcriptional al hibridului cu nivel inalt de heterozis.

MATERIAL SI METODE

Materialul vegetal a inclus liniile consangvinizate de floarea-soarelui,
Drofa Rf, Drofa ASC (Pet1) si hibridul comercial Drofa F, (ASP
MAGROSELECT, Soroca, Republica Moldova) pentru studiul expresiei

genelor. Butonii florali din inflorescente (R1-R3) au fost supusi analizei S BU027250.1
macro- si microscopice a fenotipului (Figura 1) si investigatiilor la nivel o O/ 2 |edd] g -~ GE512999.1
molecular prin metode standard (izolarea ARN cu TRI Reagent; sinteza [ mbasy e bl r rp, = . MM SN GE502158.1
ADNc prin utilizarea reagentilor RevertAid Reverse Transcriptase, primeri GE514261.1
hexameri arbitrari si oligo-dT18; Real-time PCR, reagenti Maxima SYBR S
Green/ROX gPCR Master Mix, Real-Time cycler DT-96, DNA technology, gs:g:ggg':
Russia). | GE513407.1
Au fost analizati transcriptii codificati de 14 EST-uri de floarea BU026262.1
soarelui (Tabel 1). Diferentele de expresie intre genotipuri au fost GE502378.1
considerate cele cu valori de FC=1,5, respectiv Log,FC=0,58, acestea
fiind semnificative conform testelor statistice ANOVA (Bonferroni). Modul Leptotene Pachytene Divisions eteads Jung microspore GE501301.1
de actiune a genelor la hibridul F,in comparatie cu nivelul de expresie a GE501868.1
genelor la liniile parentale a fost clasificat conform modelului de expresie Figura 1. Fenotipul si dimensiunea butonilor florali [zEEiR
aditiva/nonadditiva (Fujimoto R, 2018). (X64) si anterelor de floarea-soarelui asociata cu fazele [eHELIN

de dezvoltare a microsporocitelor si polenului (X 640)

REZULTATE

Dinamica cantitativa a transcriptilor studiati in decursul a patru faze de dezvoltarea a gametofitului masculin la floarea-
soarelui a prezentat un nivel ridicat de coexpresie la toate genotipurile, indeferent de conditia homozigota sau heterozigota
(Figura 2). Totodata, variatiile in activitea de transcriptie demonstreaza un polimorfism de expresie diferentiat in functie de
gena si de genotip, atat in aspect cantitativ, cat si calitativ, concluzie evidentiata si prin testul Mantel de corelare (Figura 3).
Astfel, asocierea profilelor de expresie genica la nivelul valorilor cantitative in cadrul unei faze, prezinta o corelatie puternica
dintre liniile consangvinizate si slaba in cazul profilului hibridului comparat cu cel al liniilor parentale. In contrast, compararea
matricilor de similaritate indica diferenta mare intre profilele de expresie a genotipurilor studiate.
Lipsa asocierilor semnificative intre profilele de expresie pot fi explicate prin urmatoarele diferente cantitative si calitative
intre liniile consangvinizate si hibrid (Figura 4):
= Expresia diferentiata a genelor la liniile parentale se atesta in 69,64% din cazuri, ceea ce este mai putin decat
numarul de cazuri in comparatiile dintre genitori si hibrid: F1 vs linia Rf - 73,21% si F1 vs linia ASC - 71,43%, dintre
care in:

— 8,93% de cazuri valorile la Drofa ASC < Drofa Rf, iar in 60,71% Drofa ASC > Drofa Rf

— 50,0 % de cazuri valorile la Drofa F1 <ASC si 21,43% Drofa F1 > ASC

- 28,57% de cazuri valorile la F1 < Rf si 44,64% Drofa F1 > Rf
Procentul mare de gene exprimate diferentiat intre hibrid si liniile parentale sugereaza un grad inalt de diversitate genetica
dintre liniile parentale consangvinizate.
= Numarul de cazuri in care nivelul de expresie al genelor la hibridul F1 este similar cu cel al liniilor parentale este
nesemnificativ mai mare in cazul liniei materne: linia ASC = linia Rf - 30,36%: F1= linia Rf - 26,79%: F1= linia ASC -
28,57%.

= Diferente de expresie (FC=1,5) intr-o singura faza a microsporogenezei au fost constate doar la liniile parentale
ASC vs Rfin cazul genelor MSH1 (P) si DRP1C (T).

= Diferente semnificative in variatia continutului de transcripti in toate 4 faze ale microsporogenezei au fost relevate
in cazul urmatoarelor gene candidate:

— Drofa ASC versus Drofa Rf - 6 gene: RECA3,0GG, MMH1, NTH, OSB3, ENDO1

— Drofa F, versus Drofa Rf - 5 gene: RECA3, OGG, MSP, SSB, VDAC

— Drofa F, versus Drofa ASC - 3 gene: RECA3, MSP, MYH

= Fazele la care majoritatea genelor a avut o expresia diferentiata sunt:

— Drofa ASC vs Drofa Rf - pachiten si microspor (11 gene)

— Drofa F1 vs Drofa Rf - tetrade (13 gene)

— Drofa F1 vs Drofa ASC - tetrade (12 gene)

= Transcriptii MMH, RECA3 si ENDO1 au prezentat un polimorfism de expresie mai pronuntat, cu potential de
discriminare a genotipurilor homozigote fata de cel heterozigot.

Profile ADNc| Comparatii intre linii parentale si hibridul Drofa Profile ADNc Comparatii intre linii parentale si hibridul Drofa
Matrici r (ASC vs Rf) r (ASC vs F1) r (Rf vs F1) Matrici r (ASC vs Rf) r (ASC vs F1) r (Rf vs F1)
Disimilarite 0,85, p<0.0001 0,52, p<0.0001 0,41, p<0.0001 | | Similarite 0,17, p=0,096 0,06, p=0,553 - 0,21, p=0,038
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Figura 3. Comparatii Mantel pe matici de disimilariate/similaritate
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Tabelul 1. Gene potential implicate in metabolismul ADN (reparare, recombinare),
% g mentinerea integritatii ADNmt, morfogeneza mitocondriilor

ADN glicozilaza/AP liaza, reparare prin excizia bazelor modificate (BER)

Endonucleaza lll, procese de replicare, recombinare, reparare

8-oxoguanina-ADN glicozilaza, procese de reparare, reparare prin excizia bazelor modificate (BER)
Adenin glicozilaza A/G-specifica, procese de reparare, reparare prin excizia bazelor modificate (BER)
Reparea erorilor de imperechere (MMR), procese de mentinere a stabilitatii genomului mitocondrial,
Repararea, recombinarea ADN-ului, metabolismul ADN-ului

Proteina (SSB), se leaga de ADN monocatenar, stabilizarea ADN in procese de replicare si reparare
Proteina (SSB) mitocondriala, procese de reparare ADN

Proteina (SSB), procese de replicare si reparare in mitocondrii

Activitate endonucleazica specifica in mecanismul de reparare a erorilor de imperechere T/ G, proces
catabolic ADN

Reparea erorilor de imperechere (MMR), recombinare meiotica reciproca

Implicare in fisiunea mitocondriilor, organizarea morfofunctionala a mitocondriilor, maturarea polenului
Porina mitocondriala 1, schimb de metaboliti

Hidrolaza, implicare in metabolismul nucleotid trifosfatilor, organizarea morfofunctionala a

mitocondriilor
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2. Profile de expresie diferentiata intre genotipurile combinatei hibride Drofa

in microsporogeneza, pachiten (P), diviziuni (D), tetrade (T) si microspor (M)

Diferentele de expresie genica intre liniile parentale si dintre acestea si hibrid reflecta diferite modele de expresie a genelor mostenite de hibrid (Tabelul 2). Astfel, a fost constatat prevalenta
modelului de expresie neaditiva (in 82%, 46 din 56 cazuri). Cele mai multe cazuri de expresie aditiva sunt in faza de diviziuni si microspor. De mentionat ca in faza de tetrade nu se constata cazuri

de expresie aditiva.

Dintre cazurile de expresie neaditiva predomina cele de dominanta a parintelui inferior (28 %), in contrast cu cazurile de dominanta a parintelului superior (11%). De mentionat ca din cele 43%
de cazuri de expresie transgresiva, supradominanta se manifesta in 21%, in special in faza de tetrade, iar 21% de subdominanta se atesta in toate fazele studiate. Modelul de expresie a genelor
studiate la hibridul F, ramane nemodificat in toate patru faze doar in cazul unei gene MSP (SD) si in trei faze la transcriptii OGG (SUD) si VDAC (SD). In contrast, genele cu mai multe modele de
expresie au fost relevate la transcriptii OSB3 (DPS, A, SUD, DPI), WHY2 (DPI, SD, DPS, A) si MSH3 (DPI,SD, SUD, A). Faza de tetrade se evidentiaza de celelalte faze prin lipsa modelului aditiv si
prin majoritatea cazurilor de SUD. Fazele pachiten si microspor se evidentiaza prin modelul de dominanta parentala, iar diviziunile prin cazuri de SD si A.

Log, (FC) F1vs Rf

Log, (FC) Linia ASC vs Rf

Figura 4. Comparatii ale profilelor de expresie genica intre genotipuri

Log, (FC) F1vs ASC

CONCLUZUII

Tabelul 2. Modul de actiune a genelor la hibridul F, clasificat
conform modelului de expresie aditiva/nonadditiva

Fazele microsporogenezei

Gene
Pachiten Diviziuni Tetrade Microspor

MMH DPI DPI DPS DPS
NTH A A SUD DPI
OGG DPS SUD SUD SUD
MYH SD DPI SUD DPI
MSH1 DPI A SUD A
RECA3 A A SUD A
OSB3 DPS A SUD DPI
WHY2 DPI SD DPS A
SSB DPI SUD SUD DPI
ENDO1 DPS DPI SUD DPI
MSH5 DPI SD SUD DPI
DRP1C SD SD DPI A
VDAC SD SD SD DPI
MSP SD SD SD SD

Notatii: SD- subdominanta ; SUD- supadominanta; DPI- dominanta
parintelui inferior; DPS- dominanta parintelui superior; A - aditiv

= Toate 14 gene candidat care codifica proteine cu functii in procese de recombinare si reparare ADN, mentinerea integritatii ADN, morfogeneza si functionalitatea mitocondriilor au prezentat
profile de expresie diferentiata in microsporogeneza la liniile parentale consangvinizate si hibridul de floarea-sorelui Drofa cu performanta heterotica.
= A fost stabilita o pondere mai mare a diferitor modele de expresie nonaditiva si transgresiva la plantele hibride, cu variatii specifice in functii de faza microsporogenezei, reflectand, astfel,

divergenta genetica si polimorfismele de expresie genica la liniile parentale.

= Investigarea modificarilor nonaditive in activitatea de transcriptie a genelor la plantele heterozigote contribuie cu informatii relevante pentru o mai buna intelegere a plasticitatii fenotipice in
raspunsul adaptiv la varii factori de stres care afecteaza procesul reproductiv si astfel, potentialului de recolta al plantelor. De asemenea, datele obtinute prezinta importanta in contextul

identificarii genelor cu rol semnificativ in manifestarea heterozisului la plantele de floare-soarelui.
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(@ )

Familia Boraginaceae cuprinde intre 1600 - 1700 specii si aproximativ 90 de genuri (Chacon si colab., 2016). Unele specii din familia
INTRODUCERE Boraginaceae prezinta importantd medicinald, cosmetica, melifera, cat si ornamentald. Importanta medicinala se datoreaza unor compusi
a biologic activi precum flavonoide, acizi fenolici, terpenoide, naftochinone, taninuri, etc.

Genul Echium cuprinde 68 de taxoni (POWO, 2021) si este raspandit in Europa, Asia de Vest, Asia Mica, Africa de Nord si Sud, Macaronesia (Romeiras et al., 2007; POWO,
2021); dintre care 44 de taxoni sunt endemici. In flora Romaniei este reprezentat de 3 specii (Sarbu et al., 2013).

Scopul lucrari este de a evidentia caracteristicile biologice ale speciei Echium italicum L, potentiale utilizari si compusii biologic activi identificati, pe baza analizei datelor
raportate in literatura de specialitate.

a D)

Din analiza literaturii de specialitate, atat nationala, cat si internationala, si a unor baze de date (ex. POWO - Plants Of the
MATERIAL SI METODE World Online) s-au centralizat date privind specia Echium italicum. S-a analizat literatura disponibila, fara un prag de timp limitat.

S-au realizat teste de germinatie; s-a studiat cresterea in primele stadii ontogenetice.
J" *

ﬁ»’ i
e

@ ) Geoelement: Eurasia de Sud

Areal de raspandire: Se intalneste in Europa, Asia de Vest,

REZULTATE SI DISCUTII Mo | ’

c Ecologie: Specie heliofila, subtermofila, xero-mezofila,
neutrofila, eurinitrofa
Habitat: In Romania creste sporadic in pajisti, locuri
ruderale, vii, tufarisuri, coaste, locuri nisipoase, dune fixate,
din zona de campie pana in zona colinara (Grintescu, 1960; Sarbu et

'
if

Echium italicum syn E. altissiumum Jacqg. (coada vacii)
Forma biologica: specie hemiterofita bianuala

Descriere: al., 2013).
» radacind groaSév pivotanté, de culoare HUELL inchis Germinatie §i cregtere: nuculele germineazé usor, Fig. 2.: Distributia speciei Echium italicum L. (harta POWO 22/10/2022)
> tulpina erecta, rigida, inalta, acoperita cu peri protectori preplantulele/plantulele prezinta peri. A
rigizi
> frunze lanceolate Primele etape din ciclul ontogenetic (foto original)

» inflorescenta este de tip scopioid; florile sunt scurt
pedicelate, de culoare galbena, roz sau alb-albastrui.

» Fructul: nucula galbuie, zgrabuntoasa, slab lucioasa, lung
de 2,5-3 mm.

» perioada de inflorire: iunie- august

Fig. 1.: Echium italicum L. — E ‘
Agigea, Constant; a. detaliu  gs» g
floare; b. planta matura; c.

g—— )]

Utilizari traditionale

Romania ¢====~- Radacini Vindecarea ranilor = Grintescu, 1960
Italia
,‘I
/ ’,
/
’
’
/
/
/
Vs
’
’
/
y 4 \\
Parti Depurativ, diaforetic, Decoct | De Natale et Parti aeriene Vindecarea ranilor, diaforetica, emolient,
aeriene dlurtetlc,_ergollent PO”|IO’2%)%(())7; Jin diuretic Tabata et al., 1994:
_pefn rtu"\llm eca_reat . eral., Frunze Dureri reumatice, vanitii si vezicule Yesilada et al., 1995;
InTecttior respiratoril. Sezik et aI., 1997:
Frunze tinere proaspete: fierte in supe Pieroni si Giusti, | Ridicini Vindecarea ranilor, ulcer, dureri Eruygur et al., 2012
2009 reumatice, vezicule, tratarea vanatailor
Parti aeriene intregi: fierte si indbusite si ca Pieroni, 2001 Flori Nectarul este supt. Yesil et al. 2019
umplutura pentru diverse preparate; prajite in e . - ; .. . ;
P P prep prey Planta proaspata este folosita ca hrana pentru animale. Bagci si Keskin, 2022

grasime

Activitati biologice /utilizari

Compusi biologic activi

@

" Ridicini | Antioxidanta
Analgezica

(Eruygur et al., 2012;
~Jinetal., 2020).

Antioxidanta

Antimicrobiala

Anxiolitica

Sedativa

(Hosseinzadeh et al., 2012; Boskovi¢ et al., 2017)
_ Antidiabetica (Faezizadeh si colab. 2016)

Seminte: acizi grasi nesaturati (acid Radacinéa: naftochinone

linoleic, a-linolenic, steraidonic, oleic, (shikonina si derivati-pigmenti) - i
gama linolenic), acizi grasi saturati, epiderma radacinii (Albreht si colab. g & Parti aeriene
fitosteroli (p-sitosterol, campesterol, 2009), flavonoide (Eruygur et al. 2012). |

stigmasterol), a-tocoferol (Ozcan, 2013; Ozcan
si Siizerer, 2020)

» Importantd nutritionald, terapeutica.

Aliment: frunze prajite, salate

Shikonina: (Ozbucak et al 2006).
» potential farmacologic

(antiinflamator, antioxidant,

Naftochinone, taninuri, compusi fenolici: efecte insecticide impotriva

Partea aeriana infloriti: ulei volatil, antibacterian, anticancer), ‘Ztén‘;arului de febra galbena (Aedes aegypti) si a moliei indiene (Plodia
monoterpenoide-17, (1%), sesquiterpene > colorant in cosmetica si interpunctella) (.AI-VSnaﬁ, 2016). Vukajlovié si colab. 2019
(3,8%), non-terpenoide (69,2%) industria alimentara (Hosseinzadeh > Sursa potentiald de bioisecticide ) CONCLUZII
» Uleiul volatil are activitate si colab. 2012; Yadav si colab. 2022).
antimicrobiana (Morteza-Semnani si colab. B i i ) ) o i
2009). (Morteza-Semnani si colab. 2009). Studiile efectuate au evidentiat urmatoarele: o gama variata de compusi organici; extractele din

— ——— diferite parti ale plantei si unii compusii izolati prezinta activitati biologice promitatoare (analgezice,
sedative, antiinflamatoare, antioxidante, antimicrobiene, vindecarea ranilor, insecticide) si proprietati

Partea aeriana: flavonoide, taninuri, acizi nutritionale.

fenolici, rozmarinic, hidrocafeic (Eruygur et al.
2012, Boskovi€ si colab. 2017; Vukajlovi¢ si colab. 2019).

Specia reprezintda un material important pentru cercetari viitoare si o potentiald sursa de obtinere a

Fig. 3.: Echium italicum L. — preze “q . . . . .
unor compusi biologici activi.

la nivelul radiculei (ob. 4x).

Sesiunea Stiintifica a Facultitii de Biologie ”Tendinte in Biologie:la molecule la sisteme complexe” 27 - 28 octombrie 2022, Iasi, Roméania



Aspecte privind continutul de pigmenti asimilatori la
specia Echium vulgare L. din habitate naturale si
antropizate (regiunea de NE a Romaniei)

Alexandra Roxana Sava*, Maria-Magdalena Zamfirache*, Anisoara Stratu*
*Facultatea de Biologie, Universitatea ”Alexandru loan Cuza” din Iasi, Roméania

functie de mai multi factori (specia, fenofaza, conditiile de habitat etc.).

din 7 locatii din regiunea de NE a Romaniei in perioada 2021 - 2022.

Pigmentii asimilatori (clorofilieni si carotenoizi) au rol in procesul de fotosinteza. Continutul de pigmenti asimilatori din plante variaza

Lucrarea aduce in atentie date privind continutul de pigmenti asimilatori la specia Echium vulgare L. (familia Boraginaceae), provenita

)

Baiceni; judetul Suceava - Suceava, judetul Bacau - Bacau.

acetona (80%) conform metodei descrise de Lichtenthaler si Wellburn (1983).

Fig. 1.: Echium vulgare L. -
fenofaza de inflorire (foto
original)

| .

Fig. 2.: Echium vulgare L. -
ramura cu frunze si flori (foto

original)
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Fig. 3.: Harta cu punctele de
colectare a materialului vegetal
(harta preluata de pe
Observation.org)

clorofila a+b, raportul clorofila a/b, raportul clorofila a+b / pigmenti carotenoizi.

teste: One-way ANOVA, post-hoc Tukey HSD.

/ Materialul vegetal (frunze) a fost prelevat de la plante provenite din habitate naturale si antropizate, din 5 judete localizate in nord-estul
Romaniei : judetul Iasi — locatiile Valea lui David, Vladeni, Padureca Repedea-Barnova, Releu; judetul Neamt - Borca; judetul Botosani -

Pigmentii asimilatori au fost extrasi si dozati din frunze de la plante aflate in fenofaza de inflorire si fructificare folosind ca solvent
o Parametrii analizati au fost: continutul de clorofila a, continutul de clorofila b, continutul de pigmenti carotenoizi, continutul de

Rezultatele obtinute au fost exprimate ca valori medii, in mg /g material proaspat; au fost analizate statistic utilizand doua tipuri de

/

(@ D)

FENOFAZA DE INFLORIRE

Pigmenti asimilatori Pigmenti asimilatori

2021 2022
1.2 1.2
1 1
0.8 0.8
2 2
o5 0.6 o 0.6
| | | I | | | |
0.4 0.4 = S S
o 0 O T TR R i
: I [ : [
Ev.l Ev.2 Ev.3 Ev.4 EvV.5 Ev.6 EV.7 Ev.1 E.v. 2 Ev.3 Ev. 4 Ev.5 E.v.6
mCla mClb mP.C mCla mClb mP.C
Continutul total de clorofila, raport Continutul total de clorofila, raport
clorofila a/b si (a+b)/c clorofila a/b si (a+b)/c
2021 2022
4 8
3 : : : : - | 6 :
2 4 I ]
bl il
, I HER ol HRE DN ol HRE , wRR aBE oNR of5 allf
Ev.1 Ev.2 Ev.3 Ev.4 EV.5 Ev.6 EV.7 Ev.1 Ev.2 Ev.3 Ev.4 Ev. 5 Ev.6
mat+tb Ma/b m(a+b)/c matb ma/b m(a+b)/c
FENOFAZA DE FRUCTIFICARE
Pigmenti asimilatori Continutul total de clorofila, raport
2022 clorofila a/b si (a+b)/c
2 5
1.5 4
2 3
a6 1
= 2
' ax am : al i ' ' '
0 0
Cla Clb P.C. a+b a/b (a+b)/c
mEvfr.3 WMEvV.fr.5 WEv.fr.3 mEV.fr.5
ﬁegendﬁ
2021 2022

1 - Valea lui David, IS
2 - Baiceni, BT

3 - Vladeni, IS

4 - Borca, NT

5 - Bacau, BC

6 - Suceava, SV

1- Valea lui David, IS

2 - Baiceni, BT

3 - Vladeni, IS

4 - Borca, NT

5 - Suceava, SV

6 - Barnova-Repedea, IS

7 - Barnova-Repedea, IS

/

p< 0.01**
p< 0.05*
p< 0.01**
p< 0.05*
p< 0.01**

p< 0.05*
p<0.05*
p<0.05*
p<0.05*
p< 0.05*

p<0.05*
p<0.05*
p< 0.05*
p< 0.05*

p< 0.01**
p< 0.05*
p< 0.05*
p< 0.05*
p< 0.01**
p< 0.05*
p< 0.01**

p< 0.05*

p< 0.05*

p< 0.05*
p< 0.01**
p< 0.05*
p<0.05*

/ Pentru fenofaza de inflorire, analiza continutului de pigmenti asimilatori pentru cei doi ani consecutivi a evidentiat valori medii mai mici in primul an, comparativ cu valorile medii din
anul al doilea (cu cateva exceptii).
Analiza comparativa a datelor obtinute pentru fenofaza de inflorire si cea de fructificare, anul 2022 (locatiile Vladeni si Suceava) a evidentiat valori mai mici pentru continutul de
clorofila b si de pigmenti carotenoizi in fenofaza de fructificare comparativ cu cea de inflorire.
Analiza statistica a evidentiat ca diferentele statistic semnificative intregistrate au fost pentru : parametrii analizati in anul 2021-fenofaza de inflorire ; parametrii analizati in anul 2021
comparativ cu anul 2022 ( fenofaza de inflorire) si pentru locatia Suceava - parametrii analizati in anul 2022 (fenofaza de inflorire comparativ cu cea de fructificare).

-
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1. Introducere

Predarea biologiei nu reprezinta doar transmiterea de cunostinte,
de informatii, de dezvoltarea intelectului, ci si valorificarea aptltudlmlor
Si a deprmderllor practice. Prin utilizarea modelarii ca metoda didactica,
a mulajelor si machetelor, substitute ale unor concepte Si fenomene
Flolf{glce elevii din mvatamantul preuniversitar au parte de o invatare mai
acila

2. Metoda utilizata

Modelarea este o metoda activa care folosita in lectiile de biologie il
ajuta pe profesor sa solicite si sa antreneze gandirea elevilor, deoarece
modelele reprezinta obiectele si fenomenele biologice SImpl1f1cate reduse
la aspecte esentiale, usor de mteles de catre elevi. Modelarea se bazeaza - e . SV 4 N T s T |
pe relatia de analogie dintre modelul construit si sistemul original E)e care %> PN ) ._ | S B W .
el 1l reprezmta Modelarea didactica presupune ,,actiunea cu modelul’ = V2% | -~ B < v B

NUCLE TOPLASMA

RETICUL

a PLASM“IC
[ ) —— (4
N — (@

V)

Figura 4. Reprezentari ale celulelor, in viziunea elevilor de clasa a Vl-a (substitute ale
componentelor celulare, preluate din viata de zi cu zi—citoplasma-aluat de pizza, nucleu-salami,
cloroplaste-frunze de busuioc, reticul endoplasmatic-paste, mitocondrii-rosii cherry etc.)

Mini-ecosisteme, modele din plastilina sau materiale reciclabile ale

~£~ =

Figura 1. Modelare a celulei animale Figura 2. Modelarea celulei vegetale, Figura 3. Modelarea celules diferitelor tipuri de celule, ale macromoleculei de ADN, ale unor organisme sau
elevdeclasaaVl-a utilizand pentru fiecare element cate vegetale, din plastilin, machete ale sistemelor de organe, pot fi reprezentate in cadrul orelor de
(polistiren, hartie, plastilina) un substitut comestibil clasa a Vl-a

biologie pentru a dovedi aplicabilitatea notiunilor teoretice.

_colon descendent

Figura 5. Piramida trofica, Figura 6. Mini-ecosistem Figura 7. Lanturi troflce clasa aV-a Figura 8. Macheta a moleculei de ADN Figura 9. Reprezentarea din plastilini a
clasa a V-a clasaaV-a clasa a Vlll-a emisferelor cerebrale, clasa a Vll-a
3. Rezultate T ey
Modelarea prin desen este foarte uzitata in lectiile de biologie, = = cavitate bucali
insa din practica la clasa, se observa o 1mbunatat1re a atentiei limbs—
elevilor la ore si cresterea interesului si motivatiei pentru — 3 Vs
invatare, atunci cand se folosesc modele obiectuale/materiale: - B> ofag
machete modele din plastilina, figurine, la care part1c1pa efectiv e N e | ™ =
in construct1a lor. S-a constatat ca pentru acele lectii In care se - Sy e
utilizeazd modelarea, ca metoda didactica predominanta, | o P - billard” —— pancreas

notiunile teoretice sunt asimilate in proportie de peste 80 % de
catre totii elevii unei clase.

Desi dedicata in special elevilor de gimnaziu, prin impunerea
unor rigori in constructie, modelele pot fi utilizate chiar si in cazul
liceenilor.

4. Concluzii

Modelarea, desi o metoda didactica
considerata cla51ca daca este folosita la un
nivel Tnalt creatlv, poate ajuta elevii din
invatamantul gimnazial, dar si liceal sa-si
consolideze notiunile teoretice, iar
profesorul de biologie sa motiveze o maimutte fotografi

invatarea elevilor. scaneaza codul QR. o | | e N
Figura 10. Macheta a sistemului digestiv, din obiecte de bricolaj si Figura 11. Macheta a sistemului
reciclabile, clasa a Vl-a circulator, clasa a Vl-a
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1.INTRODUCTION 2. METHOD

 Overftime, alarge part of the Danube Samples were collected in March,
Delta including the Carasuhat and (Figure 1 and 2)

LEANU-

Zaghen wetlands (Fig. 1, 2.) has been Environmental parameters were me with the
Impacted by human activity. YSI EXO2 multiparam
* Resource use through damming large Nutrients concentrations were deter a UV-VIS

areqas for agriculfure, fish farming or
forestry, have led to important
lchcmges iNn the natural ecosystems of the
. Danube Delta affecting the balance of
lenvironmental conditions and threatening
the development and survival of
the aquaftic species.

» Existing policies have identified these
ponds as priority habitatsand have been
INncluding them in restoration projects,
aimed at protection and conservation
« /ooplankton is one of the communities
that benefits from these newly
generated conditions. The occurrence
and distribution of plankton fauna
depend on a number of factors such as * — — —— |
habitat physicochemical properties, ond e e

biotic factors. - ' Ll SR T
The current increasing of the anthropic
activities in the Danube Delta may
represent some threat to the quality of
freshwater bodies and diversity of
biological communities.

Lambbda 650 Perkin Elmer spectrophotometer
Zooplankton was collected by filtering 30 L water through |
a 55 y plankton net and counted using a 1 ml Sedgewick!

— Rafter chamber, under a Zeiss microscope.

Numerical density, diversity, evenness, richness and
Brachionus/Trichocerca (QB/T) indices, were calculated.
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O

Fig.1.Carasuhat restoration area
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; 3. RESULTS

ZLooplankton assemblages
1 The two restoration areas had different restoration histories and environments,
, and the zooplankton showed obviously different community composition.

-—
-—
3
S

80
' We observed arelatively large number of zooplankion faxa in the siudiea " HCladocera  ECopepoda & Rofifera

' ecosystems, 46 species in Carasuhat and 29 species in Zaghen.

| Cladocerans (Diaphanosoma brachyurum, Chydorus sphaericus, Moina <6O

' brachiata, and Bosmina longirostris), copepods (Megacyclops viridis, 2

' Macrocyclops albidus), and some pelagic rofiters Keratella sp., Pompholyx 240

, sulcata, Polyarthra vulgaris, Filinia longiseta, Brachionus sp., were found the & 30

' most frequent species. © 20

' Most of these species have great ecological adaptabllity 1o a wide variety of 10

. environmental conditions, and the capacity to be resistant to organic A I B
: pOIIUTiOﬂ, common in all types of ClC{UCIﬁC eCOSYSTemS of the Danube Deliq, NG : C4 C5 SBG: C4 C5 SN G: 4 C5
 indicating high trophic conditions, which confirms the eutrophic character of Spring S A

' these water bodies.

' Water quality

' In accordance with Order 161/2006, which approved the standards regarding

 the classification of surface water quality to determine the ecological status of

' waterbodies, compliant with  WFD 2000, nufrients concentrations, were

' frequen’rly below the imposed limits.

.Ammomum shows ’rhe exm’rence of @ , ecological status.  Nitrates

' indicate o [elgle ecologlcol condifions. Values of tfotal N and

'ﬂITI’ITeS hove mdlco’red N generol "good” and _ecologlcc s’ra’rus

. Phosphates and total P, concentration never exceeded the limit for *

' ecological status.

'The con’ren’r of chlorophyll-a classified water quality in Carasuhat, in class |

and class Il “good™ quality. The results obtained for chlorophyll “a”, for

,Zoghen ranked water in class I *good qudlity™ and class Il Eaak -

:quali’ry”.

! Brachionus/Trichocerca Quotient

1 In order to determine the trophic level the QB/T index was applied. The QB/T

'index shows the rate of the number of Brachionus fo the number of

lTnchocerco The Q index Is evaluated In three groups for the lake's frophic

.s’ro’re that Q=1 means oligotrophy, Q = 1.0-2.0 means mesotrophy, and Q>2
' means eutrophy.

' We found that the QB/T value was over 2.0 for both permanent and temporary

uhob|’rc1’r types, and thus the waterbodies we sampled were deemed as
' eutrophic.
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Fig 5. The mean densities of the principal
zooplankton tfaxonomic group dynamics in
Carasuhat and Zaghen wetlands, 2021
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Table 1. Temporal variation of zooplankton species richness,
Shannon and Evenness diversity-index recorded In studied ecosystemes.
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4. CONCLUSIONS

The results of this study indicated highest species richness and ecological
condifions in Carasuhat wetland compared to Zaghen. Our study enhanced
to the knowledge of the water quality and zooplankton communifies of the , ,
Danube Delta Biosphere Reserve ecological restoration areas, further research B R e i o The Furopean Social Funa

will be continued to monitor impacts on these aquatic ecosystems B (/U 00. 2022 POLU 973/6/13/-
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INTRODUCTION

The cultivation of Lythrum salicaria L. through
unconventional techniques offers many opportunities to
Improve, perpetuate and conserve an important plant, not
only for pharmaceutical value, but also used to detect
pollution by heavy metals (Nicholls et Mal, 2003, Sun et al,
2013).

The major phythochemicals of Lythrum salicaria L. include
tannins, flavones and anthocyanins with a wide range of
pharmacological activities (Humadi et Istudor, 2009).

The regenerative potential of meristematic explants from
Lythrum salicaria L was evaluated for the establishment of a
clonal propagation protocol ( Turker et al, 2009, Betul et al,
2018).

RESULTS

Table 1- Morphogenetical reactions of Lythrum salicaria L, cultivated ,in vitro”

Variants BAP K Morphogenetical
mg/I mg/I reaction

1 caulogenesis

0,5 -
0,1 -
callus induction

roots
development

BAP — benzylaminopurine , K — kinetine

METHODS

Plant regeneration has been achieved from meristem cultures, using shoot tips, taken
from seedlings germinated in aseptic conditions.. The procedure involved shoot tip
cultures, followed by shoot multiplication, rooting and finally establishment of plantlets
In soll.

The cultures were established on 6 variants of Murashige-Skoog basal medium, using
two types of cytokinins: benzylaminopurine (1 mg/l, 0,5 mg/l, 0,1 mg/l) and kinetine (1
mg/l, 0,5 mg/l, 0,1 mg/l).The samples were kept in growth chamber at 24°C, under a 16
h light and 8 h dark photoperiod.

The Lythrum salicaria L seeds were chemically sterilized, using a solution of 3% Na
hypochlorite. Treatment duration was 10 minutes, followed by washing repeatedly with
sterile distilled water.

Surface sterilized seeds were aseptically inoculated on MS basal medium and
Incubated at 25+2 °C under 16h light and 8h dark photoperiod for raising the plantlets.
The cultures of Lythrum salicaria L were initiated on shoot tips explants taken from in
vitro grown 15 days old plantlets.

CONCLUSIONS

The evaluation of explant reactivity was the number of developed
shoots encountered on initial explant.

Benzylaminopurine, in a concentration of 1 mg/l was optimum for
shoots multiplication.

The regeneration of whole plants was obtained in two steps: the
shoots were excised and transferred to fresh medium and then
rooting of these shoots was achieved on the same medium without
growth regulators.

The whole plants "reconstruction” protocol lasted for 10 weeks.

For acclimatization ,, ex vitro” plants showed vigorous root system
were transferred to pots with sterile soil.




Torymus sinensis si speciile indigene apropiate
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Introducere

Torymus sinensis Kamijo, a fost
folosit Tn ultimii 30 de ani pentru a
controla  populatia cinipidului
galigen al castanului comestibil
Dryocosmus kuriphilus Yasumatsu.
A fost introdus pentru prima data
in Japonia (1975) cu un control
vizibil a populatiei daunatorului
dupa 8-10 ani de la introducerea

Metode

Discutii

Specimenele utilizate au provenit din mai multe
tari europene. In vederea realizarii studiului au
fost amplificati si analizati mai multi markeri
moleculari: (i) gena mitocondriala oxidaza
citocromului ¢, subunitatea | (COl); (ii) gena
nucleara wingless (Wpg), (iii) gena nucleara
Enolaza (Eno) incluzand introni si exoni; (iv)
distantierul ribozomal intern transcris 2 (ITS2).

Datele filogenetice arata ca numai
I. notatus, care poate parazita si D.
kuriphilus, poate avea potential de
hibridizare cu agentul de control
biologic T. sinensis. Cele doua
specii fac parte din acelasi grup de
specii (grupul cyaneus) si sunt cele
mai apropiate genetic pe baza
tuturor celor trei markeri nucleari:

Enolaza (1,5%), Wingless (2%) si
ITS2 (14,1%), dar mai putin pe

acestuia. La scurt timp de la

_ 22191 Torymus Smensis
introducere au fost semnalate [

27158 TOIYmUs SiNensis
32712 TOrymus SMensis

primele cazuri de hibridizare cu Ml s e markerul mitocondrial COl
. .« U 5 28723 To SMensls
specia nativd Torymus beneficus 28817 Torymus sinensis (11,5%).

717 TOrymus SHansis
T315 Torymus Sinensis

28734 TOrymus sinensis

F7H4 TOrymus SiNensis

ZHGII TOrymuUs SiNensis

20426 TOrymus SiNensis

11073 Torymus SiNensis

T30 TOymus SiMansis

ga; 21343 Torymus sinensis miDMA Th
22041 Torymus siensis miDMA T
22071 Torymus sinensis miDNA T

Yasumatsu and Kamijo.
Cativa ani mai tarziu T. sinensis a
eliminat  prin  hibridizare  si
introgresie T. beneficus.

22962 TOrymus SiNeNsis
34731 Torymus SinNensis
34733 Torymus SiNensis
34735 TOrymus SiNensis
22443 Torymos SiNensis
11133 Torymus sinensis
20425 Torymus sinensis
22260 Tﬂ!}'IH-I.I'-E S NeNsls
1TOGE TOrymus Sinensis
7855 TOrymUSs SINeNsis
22278 Torymus Snensis
17023 Torymus Sinensis

34730 Torymus SNensis
a5 28730 Torymus sNensis

J4TIE TOrymUS SINeNsis
2644 TOrymus NOTATLS
27T TOrymus NOTITUS
28639 Torymus NOREILS

gg [ ZH16T Torymus NOTUS

3D 22185 Torymus NOREIS

Femela de Torymus sinensis

1Cd - 21322 Torymos Cyaneus
Arborele filogenetic dedus cu RAXML NG 21324 Torymos cyanans

folosind setul de date multilocus 10 I 17156 Torymus Dadeguaris

E3 ‘ 17192 Torymus begeguans
100 » 28648 Torymus rubd
17205 Torymus rubi
31| 1III1'| 17161 Torymus garamil
B4 17150 Torymus gerami
TET3 Torymus aUratus
EE TE20 TOMYMUS JUTSTUS
17173 Torymus auranrs
100 r 17158 Torymus Mavipas
17155 Torymus Aavipes
17209 Giyphomerus stgma

Femela de Torymus notatus

0.2

Rezultate

Arborii filogenetici reconstruiti pentru fiecare marker au fost suficient de congruenti pentru a realiza o filogenie multi-locus. Dupa concatenare, au fost
testate numeroase modele evolutive si diverse scheme de partitionare.

Analizele filogenetice bazate pe verosimilitate maxima (ML) separa fara ambiguitate (bootstrap > 90%) majoritatea speciilor, cu exceptia T. auratus cu
bootstrap de 82%, celelalte specii europene de Torymus precum si complexul ,beneficus-sinensis”, oferind o baza sigura pentru delimitarea speciilor,
caracterizarea morfologica si identificarea caracterelor diagnostice.

Filogenia rezultata cu acesta metoda confirma faptul ca T. notatus si, intr-o masura mai mica, T. cyaneus sunt speciile cele mai apropiate filogenetic de
complexul , beneficus-sinensis”.

Multumirile sunt acordate sprijinului de infrastructura din Programul Operational Competitivitate 2014-2020, Axa 1, in cadrul POC/448/1/1 Proiecte de infrastructura de cercetare
pentru institutiile publice de cercetare-dezvoltare/Sectiunile F 2018, prin Centrul de Cercetare cu Tehnici Integrate de Investigare a Aerosolilor Atmosferici in Proiect Romania (RECENT
AIR), in baza contractului de grant MySMIS nr. 127324,
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INTRODUCTION

The study aims to characterize the 1-Deoxy-D-xylulose-5-phosphate synthase (DXS) which catalyzes the first step of the plastidial
methylerythritol phosphate (MEP) pathway for the production of most essential oil constituents and 3-Hydroxy-3-methylglutaryl-CoA reductase
(HMGR), a key enzyme in the mevalonate (MVA) pathway in the cytoplasm by expression as genes involved in terpene biosynthesis, in four different
lavender cultivars (Provence Blue’, Sevtopolis, Vera and Codreanca’) of the Lavandula angustifolia species by quantitative Real-Time PCR.

MATERIALS AND METHODS

The experiment was carried out in a protected (unheated
ogreenhouse) and unprotected (field) space.

To achieve the objectives proposed in this experiment, four
varieties of the species Lavandula angustifolia Mill were used. and
four experimental variants, respectively: watered with H,0 (v1);
watered with standard Hoagland nutrient solution (v2); watered
with Hoagland nutrient solution containing a double amount of K
(v3); watered with Hoagland nutrient solution containing a
double amount of P (v4).

The plant material was collected, in the flowering period, in

RESULTS

The HMGR gene was the most strongly expressed, the highest values being
observed in flowers in the plants of the Sevtopolis variety watered with
Hoagland nutrient solution with the addition of K (v3).

Increases in leaf gene expression were observed after watering the plants
with Hoagland nutrient solutions with the addition of K and P, respectively (v3
and v4) in all studied varieties.

In the case of the DXS gene, an increase in leaf expression was found in
plants watered with Hoagland nutrient solution with the addition of K (v3) of
Codreanca and Provence Blue varieties and in plants supplemented with
Hoagland nutrient solution with the addition of P (v4) of Provence Blue and Vera

June 2019. varieties.
— The DXS gene showed a lower expression, compared to the HMGR gene, in
i ' . : . . . . .
iy - all varieties and experimental variants, both in flowers and leaves.
| . 3 . | ..::::” I hd
PLANT MATERIAL RNA EXTRACTION RT-PCR
HMGR GENE (3-HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE)
FLOWER LEAF
Codreanca Prowence Blue Codre anca _| Frovence Blue
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Boxplot diagram of HMGR gene expression at the flower level in all varieties and experimental variants of lavender, Boxplot diagram of HMGR gene expression at the leaf level in all varieties and experimental variants of lavender, Lavandula
Lavandula angustifolia Mill. (M - control; v1 - plants watered with H,0; v2 - plants watered with nutrient solution Hoagland angustifolia Mill. (M - control; v1 - plants watered with H,0; v2 - plants watered with nutrient solution Hoagland standard; v3 -
standard; v3 - plants watered with Hoagland nutrient solution with K addition; v4 - plants watered with Hoagland nutrient plants watered with Hoagland nutrient solution with K addition; v4 - plants watered with Hoagland nutrient solution with P

solution with P addition). Values are mean * S.E.M. (n=6).

addition). Values are mean = S.E.M. (n=6).

DXS GENE (1-DEOXY-D-XYLULOSE-5-PHOSPHATE SYNTHASE)

FLOWER

Codreanca Provence Blua

Oa+00

Boxplot diagram of DXS gene expression at the flower level in all varieties and experimental variants of lavender, Lavandula
angustifolia Mill. (M - control; v1 - plants watered with H,0; v2 - plants watered with nutrient solution Hoagland standard; v3 -
plants watered with Hoagland nutrient solution with K addition; v4 - plants watered with Hoagland nutrient solution with P

addition). Values are mean * S.E.M. (n=6).
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Boxplot diagram of DXS gene expression at the leaf level in all varieties and experimental variants of lavender, Lavandula
angustifolia Mill. (M - control; v1 - plants watered with H,0; v2 - plants watered with nutrient solution Hoagland standard; v3 -

plants watered with Hoagland nutrient solution with K addition; v4 - plants watered with Hoagland nutrient solution with P
addition). Values are mean * S.E.M. (n=6).

CONCLUSIONS

The results indicate that the HMGR gene was the foremost expressed gene, with high values in both flowers and leaves, followed, by the DXS gene,

which showed higher values in flowers compared to leaves.
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