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ACADEMIC MESSAGE

at the 4th edition of BIOATLAS International Conference,
taking place at Transilvania University from Braảov, Faculty of Food and Tourism,

May, 15-17, 2014

The message identifies itself with a certitude of the professional prestige and of the
scientific quality of excellence that this scientific event made proof of during the previous
editions that took place between 2008 - 2012.

We emphasize the fact that this professional message has a triple academic meaning,
as I am transmitting it on behalf of profile specialists from the Romanian Academy, from the
Academy of Agricultural and Forestry Sciences and from the Academy of Scientists from
Romania, having the intellectual and moral satisfaction to accomplish an honorable colleague
duty towards the initiator and coordinator of this international conference, respectively Mr.
Prof. Romulus Gruia, PhD,  that I have met and particularly appreciated for more than three
decades, as he has always been restless in seeking scientific truth and in permanent direct
connection with international scientific news in the competence fields that made him known
and that positively superpose with the present and of perspective complex themes approached
in this volume, that I recommend with all my conviction and necessary responsibility.

Both  for  specialists  and  for  consuming  and  beneficiary  public  from civil  society,  all
news referring to alimentary safety and security, to their nutritive quality and biodisponibility,
to traditional culinary diversity and to a polyvalent tourism, respectively ecologic, cultural,
rural etc., are approached in this volume with high scientific and methodological accuracy at
superior level of international standards, with scientific interpretations corresponding to
international literature of specialty, bringing numerous and various theoretic and practical
scientific contributions to the progress and development of thorough knowledge linked to
agri-food biodiversity and biotechnology, gastronomic engineering, traditional foods and
etno-pharmacology, agri-tourism, landscape management and development of tourism
industry, IT applications and equipments corresponding to these fields.

We wish good luck to the ongoing of the scientific events of the conference.

Prof.univ.dr., Dr.HC (M) Alexandru T. BOGDAN

Correspondent Member of the Romanian Academy
Member of honour of Academy of Agricultural and Forestry Sciences

Member of honour of Academy of Scientists from Romania
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Bazele ảtiinấifice ale unui proiect
naấional, strategic ải prioritar de

bioeconomie agro-alimentarŁ ải de
eco-economie turisticŁ, prin

valorificarea inovativŁ a
capitalului teritorial românesc în

secolul XXI

Alexandru T. BOGDAN1, Romulus
GRUIA2, George Florea TOBŀ1,

Carmen PAẢALŀU3

Rezumat

România europeanŁ ải euroatlanticŁ are
în context globalizat prioritŁấile ảtiinấifice
recunoscute pentru conceptele de
bioeconomie clasicŁ (prin Acad. Grigore
Antipa) ải de bioeconomie modernŁ (prin
Acad. Nicholas Georgescu-Roegen).
Autorii studiului sintetizeazŁ contribuấiile
acestor savanấi, le coroboreazŁ cu alte
contribuấii ảtiinấifice internaấionale ải, mai
ales, aduc propriile lor rezultate originale
prin bioeconomia ruralŁ ải agroalimentarŁ
în relaấie cu integronica (prin teoria
integronicii ecoemergente ải cea a
modulizŁrii sistemelor complexe, dar ải
prin conceptele de management integronic,
alimentaấie integronicŁ ả.a.), cu biosofia ải
ecosanogeneza (prin noile direcấii ải
domenii de activitate cum ar fi Agricultura
modularŁ, Zootehnia ciberneticŁ, Ingineria
gastronomicŁ, Genetica biocenozelor), sau
cu principiile moderne ale Economiei
verzi sau Economiei albastre.

Analizele se fac cu exemple de tip
studii de caz, referitoare la bioeconomia ải
integronica agro-alimentarŁ în spaấiul
carpato-danubiano-pontic autohton cu
deschidere europeanŁ.

Un aspect important îl reprezintŁ
sintetizarea recentei concepấii originale a
savantului american Lester R. Brown (ales
Membru de onoare al Academiei Române)
referitoare la eco-economie, care este
analizatŁ inovativ în relaấie cu
valorificarea turisticŁ complexŁ a

Scientific basis of a national,
strategic and preference interest
project, of agri-food bioeconomy
and of tourism eco-economy, by

innovative valorization of the
Romanian territorial capital in the

21st century

Alexandru T. BOGDAN1, Romulus
GRUIA2, George Florea TOBŀ1,

Carmen PAẢALŀU3

Abstract

European and Euro Atlantic Romania
has, under globalized context, scientific
priorities recognized for the concepts of
classical bioeconomy (due to Acad.
Grigore Antipa) and of modern
bioeconomy (due to Acad. Nicholas
Georgescu-Roegen). The authors of the
study synthesize the contributions of these
scientists, coordinate them with other
international scientific contributions and,
especially, bring their own original results
by rural and agro-alimentary bio-economy
in relation with integronics (by the theory
of ecoemergent integronics and the one of
modulating complex systems, but also by
concepts of integronic management, of
integronic food etc), with biosophy  and
with ecosanogeneses (by the new
directions and activity fields such as
Modular agriculture, Cybernetic
zootechny, Gastronomic Engineering,
Comunities  Genetics)  or  with  the  modern
principles of Green Economy or of Blue
Economy.

The analyses are made with examples
of the case study type, referring to
bioeconomy and agri-food integronics in
the native Carpathian-Danube-Pontic area
with European opening.

An  important  aspect  is  represented  by
the synthesis of the recent original concept
of the American scientist Lester R. Brown
(chosen Member of honour of the
Romanian Academy) referring to eco-
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capitalului teritorial românesc, cu
exemplificŁri privind capitalul uman,
capitalul natural, capitalul cultural,
capitalul agrosilvic,   capitalul istoric ải
arheologic, inclusiv capitalul financiar-
bancar.

Autorii propun în esenấŁ, în premierŁ
tehnico-ảtiinấificŁ ải social-economicŁ  un
Proiect Cadru de interes naấional,
strategic ải prioritar pentru dezvoltarea
etapizatŁ bioeconomicŁ agro-alimentarŁ ải
eco-economicŁ turisticŁ a României, în
secolul al XXI-lea, prin valorificarea
intergatŁ ải eco-inovativŁ a potenấialului
bioresurselor de hranŁ din ấara noastrŁ
corelatŁ cu bunŁstarea oamenilor, în
proiecấie socialŁ ải spiritualŁ.

-------------------------------------

1 Academia RomânŁ - INCD / Centrul de
Studii ải CercetŁri de Biodiversitate
AgrosilvicŁ – CSCBAS “Acad. David
Davidescu”
2 Universitatea Transilvania din Braảov,
Facultatea de Alimentaấie ải Turism / Centrul
de Eco-biotehnologii ải Echipamente in
AgriculturŁ ải Alimentaấie - EBIOTEFA
3 Ministerul Agriculturii ải DezvoltŁrii Rurale
- ANARZ „Prof.dr.G.K.Constantinescu”

economy, which is innovatively analyzed
in relation with complex tourist
valorization of the Romanian territorial
capital, with examples concerning the
human capital, the natural capital, the
cultural capital, the agri-forest capital, the
historic and archeological capital,
including the finance-bank capital.

The  authors  essentially  propose,  as  a
technical-scientific and socio-economic
premiere, a Frame Project of national,
strategic and preference interest for
bioeconomic agri-food and eco-
economical tourist stage development of
Romania, in the 21st century, through
integrated and eco-innovative valorization
of the potential of food bioressources in
our country, in correlation with people
well-being, in social and spiritual
projection.

-------------------------------------------

1 Romanian Academy - INCD / Center of
Studies and Researches of Agri-forestry
Biodiversity – CSCBAS “Acad. David
Davidescu”
2 Transilvania University from Braảov, Faculty
of Food and Tourism /Center of Eco-
biotechnologies and Equipmants in Food and
Agriculture - EBIOTEFA
3 Ministery of Agriculture and Rural
Development -
ANARZ „Prof.dr.G.K.Constantinescu”
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EFFECT OF SOME THERAPIES ON POTATO
PLANTLETS INFECTED WITH POTATO VIRUS X (PVX)

C. L. BŀDŀRŀU **           N. CHIRU***

Abstract: The purpose of this study is to decrease the PVX (potato virus X) infection
level, using electrotherapies, antiviral compounds (ribavirin and oseltamivir) in the tissue
culture and several treatments (Satureja hortensis essential oils, H2O2 1mM pH 5.6)
applied to microplants acclimatisated in green house. The biological material used in
experiments was plants (variety Roclas, virus free biological material) mechanically
inoculated using: PVX secondary infected plants from Bintje variety. Electrotherapy was
applied in 9 variants: after washing and sizing explants, potato stems infected were
exposed to either 40, 50 or 100 miliampers (mA), for 5, 10 or 20 minutes, followed by
sterilization and immediate planting the axillary buds tip in vitro. Chemotherapy was
undertaken with ribavirin (RBV) and oseltamivir (OSMV) (RBV 40 mg l-1 +OSMV 40mg l-1

; RBV 20mg l-1 +  OSMV  40  mg  l-1; RBV 20mg l-1 +  OSMV  80mg  l-1). The first variant
(RBV40mg l-1 + OSMV40mg l-1 added to the tissue culture medium + essential oils
treatments of acclimatisated plants) and the electrotherapy variant 10minutes at 100mA
showed the highest rate of virus eradication, the maximum values of the therapy efficiency.
.
Keywords: Satureja hortensis essential oils, potato virus X, Ribavirin, Oseltamivir,
electrotherapy

** Dept. IMAT,Faculty of Food and Tourism, Transilvania University of Braĸov, Romania, carmen.badarau@unitbv.ro
*** National Institute of Research & Development for Potato and Sugar Beet Brasov, e-mail: carmenbadarau@potato.ro

1. Introduction

Potato virus X (PVX), a Potexvirus, occurs
throughout commercial stocks of most varieties
and is responsible for many of the uncertainties
and difficulties encountered in field inspections.
When potato virus Y is present, synergy between
these two viruses causes severe symptoms in
potatoes.

Elimination of PVX from potato supply is
essential for seed potato production. Also, in this
study, the efficiency of some techniques
(chemotherapy, treatments with Satureja
hortensis oils, electrotherapy) in eliminating
PVX and producing virus-free plants (cultivar
Roclas) was evaluated.

Untill now, many compounds were tested for
their antiviral activity but few were effective
(Schuster, 1988). The most used substance is the
ribavirine (Virazol), an analogue of guanosine,
wich when added to the medium at
concentrations of 10-50mg/l, was effective
against PVX, PVY, PVS and PVM in potato
(Cassel and Long, 1982, Klein and Livingston,
1982; 1983; Cassel, 1987; Griffiths 1990).
However, ribavirin at active dose is usually
phytotoxic causing an increase in culture time,
death of some meristems, and the need for

frequent transfers to fresh media (Klein and
Livingston, 1982). Regeneration of potato
sprouts from meristematic cultures was delayed
by 6 to 8 weeks (Cassel, 1987). To overcome
toxicity, a low dose of ribavirine was supplied
with another compounds (antimethabolites).The
simultan use of the two chemicals alone was also
beneficial, because ribavirin above 5 mg/l
delayed meristem development. In our research
we used oseltamivir (Tamiflu) for reducing the
phytotoxic effect of the ribavirine.

The treatments with Satureja hortensis
essential oils and antioxidants (H2O2 and ascorbic
acid) applied to acclimatised plants (obtained
planting the plantlets) could be beneficial for
obtaining virus free material. The essential oils
from Satureja hortensis L.  (summer  savory  –
Family Lamiaceae, order Lamiales) are known
for its antiseptic (antifungal and antiviral)
properties (Bedoux et al., 2010). Maybe some
compounds ot these oils could be implicated in
the processus signaling against stress, in infected
potato plants (BŁdŁrŁu, 2012; Bedoux, 2010).

The methods employed to eliminate viruses
from plants like meristem culture, chemotherapy
and thermotherapy are technically demanding
and time consuming. Electrotherapy, however, is
a simple method of virus eradication without the

mailto:carmen.badarau@unitbv.ro
mailto:carmenbadarau@potato.ro
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need to use any special or expensive equipment.
In this technique, the electric current is applied to
plant tissues in order to disrupt or degrade viral
nucleoprotein and eliminate its virulence activity
(Lozoya-Saldaña et al., 1996, Sabry et al., 2009,
Hormozi-Nejad et al., 2010).

The study aimed to evaluate the therapy
efficiency of different chemotherapies and
treatments with Satureja h. EOs  applied  to
acclimatised plants and several electrotherapies,
for PVX elimination in potato plants and find out
the best one for virus eradication.

2. Material and method

Solanum tuberosum L. microplants cv. Roclas,
tested virus free, were obtained from the
Biotechnology Department of National Institute
of Research and Development for Potato and
Sugar Beet Brasov. The microplants were
transferred to greenhouse conditions 30 days. For
obtaining positive material, a part of these plants
were mechanically inoculated (BŁdŁrŁu et al.,
2012) using a PVX secondary infected source cv.
Ostara.

The plants had previously tested positive by
ELISA for PVX, to confirm the occurrence of
single infection in the selected material. Tissue
samples infected mother plants growing in the
greenhouse were used as positive control. Stem
segments excised from infected potato plants
were transferred two times in MS medium with

antiviral compounds (sub-culture S1-26 days,
sub-culture S2 -30 days). Plantlets obtained were
divided into single node cuttings (about 1cm
length) and sub-cultured on a fresh MS medium
(sub-culture S3). After 28 days the plantlets were
planted in pots, under greenhouse conditions.
Acclimatization, treatments with Satureja
hortensis essential oils Solanum tuberosum L.
plantlets submitted to chemotherapy, regenerated
with roots and a well developed aerial part (5-7
leaflets), were removed from the culture medium
and were acclimated in pots containing a
sterilized mixture of soil, vermiculite and organic
matter (2:2:1). After 7 after the injection with
EOs suspension (14 days for beginning the
acclimatisation), the plants (excepting the
controls) were sprayed twice a week with a
Satureja hortensis essential oils suspension
(1/1000, 5 ml each plant) (BŁdŁrŁu et al., 2012).
The survivor plants were indexed after 45 days
from the transfer in the green house.
DAS ELISA test. The analysis was performed
following the protocol Clark and Adams (1977).
Chemotherapy was carried out on nodal cuttings
with a single axillary bud and was undertaken
with ribavirin (RBV, Sigma, Q0125) and
oseltamivir (OSMV, Tamiflu,  LaRoche) in the
following variants: V1= RBV 20 mg l-1 + OSMV
40mg l-1 ;  V2 = RBV 40mg l-1 +  OSMV 40 mg
l-1;  V3 = RBV 20mg l-1  +  OSMV 80mg l-1.

Table 1 Chemicals used for obtaining PVX virus-free plantlets
Chemicals Activities Chemicals Activities

References
Ribavirin (Virazol)
(1,ß-D-Ribofuranosyl-1,2,4-
triazole-3-carboxamide)
(Abbreviation in text RBV)

Broad spectrum anti-viral activities,
ribavirin 5’-phosphate: inhibitor of inosine
monophosphate (IMP) dehydrogenase

Cassel and Long
(1982)

Oseltamivir  (Tamiflu)
[ethyl (3R,4R,5S)-5-amino-4-
acetamido-3-(pentan-3-yloxy)-
cyclohex-1-ene-1-carboxylate]
(Abbreviation in text OSMV )

- an antiviral prodrug
-  used to slow the spread of flu virus
(influenza A and B) by stopping from
chemically cutting with its host cell.
- produced from shikimic acid, an
inhibitor of neuraminidase

Ward et al. (2005)

Electrotherapy treatments and regeneration of
virus-free plants. Before  the  treatment,  the
greenhouse-grown inoculated plants were
assayed by DAS-ELISA for verify the virus
presence. Plants with similar levels of virus
concentration were used to obtain stem segments
containing axillary buds for electrotherapy.  Each
infected plant provided for approximately 3 nodal

cuttings that were subsequently used for
electrotherapy treatment. From each stem one
node was cut for the control (untreated by
electrotherapy) and the stem segments remaining
were immersed in natrium chloride solution (1M)
in an electrophoresis tank and exposed to electric
currents of 40, 50 and 100 mA for 5, 10 and 20
minutes using a power supply (Tehsys E250V,
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fig. 1). After treatment, the stems were surface
sterilized and rinsed three times in distilled water
(fig. 1). Explants were prepared by dividing stem
segments into nodal cuttings with a single
axillary bud. The cuttings were cultured in test
tubes containing MS medium (fig. 1). The
experiment was repeated three times for each
electrotherapy treatment.

In the aime to estimate an electrotherapy
treatment leading to high rates of both virus
elimination and plant regeneration, the Therapy
Efficiency Index (TEI) was used (Lozoya-
Saldaña et al. 1996). The TEI was estimated with
the following relation:

TEI = percentage of regenerated plantlets ×
percentage of virus-free samples / 100

Fig.1. Electrotherapy treatments steps and equipment used to produce virus-free plants in potato cv.
Roclas: Power supply and electrophoresis tank used for producing electric currents, single node
explants prepared for in vitro culture, electrotherapy variants (intensity of the electric current)

regeneration of electrotherapy treated plants on MS medium.

3. Results and discutions

Chemotherapy. Results showed that in all the
variants and stage of the therapy, for both
viruses, plants virus free were found (table 2).

Regarding the PVX infected plants, the
chemotherapy variant V2 (RBV 40mg/l + OSMV
40mg/l) combined  with  treatments with EOs
and AO of acclimatisated plants, lead to the
higher value for the virus elimination rate (100%
PVX free plants)  and for   the therapy efficiency
index (TEI): 87.5%. (table 2; fig. 2). Highest

values for the virus elimination rate (100%) were
obtained in variant V3 (RBV 20mg/l + OSMV
80mg/l) combined with treatments EOs +AO
too, but this treatments decreased regeneration
rate (50%), also the TEI had lower values than in
variant V2 (table 2; fig. 2).The absorbances
values at 405nm (DAS ELISA) for the plants
acclimatized obtained from the variant V2 (RBV
40mg/l  +  OSMV  40mg/l)   and  treated  wit  EOs
and AO were significantly lower (fig. 2).
































































































































































































































































































































































































































