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Abstract. Since 2000, Romania had in place a legal Biosd&esynework with the objective
of protecting human health and the environmentadécordance with the precautionary principle
(Government Ordinance 49/2000). In 2000, Romania tiee only country in Europe approving
market release of two genetically modified (GM)pspRoundup Ready (RR) soybean and Superior
New Leaf potato. GM potato has not been commereidliOn the contrary, RR soybean was grown
on thousands of hectares. Romania is one of theEfi@wpean countries with favourable conditions
for soybean production and, in 2006, was one ofnihe countries in the world that cultivated this
GM crop. As member of the European Union beginmimtp 2007, Romania must comply with the
rules for placing on the market, traceability aalldlling of genetically modified organisms (GMOS)
as laid down by EU legislation. Consequently, a2@d7, Roundup Ready soybean cultivation was
banned in Romania. Today, Bt-maize expressing tisecticidal protein CrylAb fronBacillus
thuringiensis (Bt) in the only GM crop approved for cultivation the EU. In 2007, Bt hybrids were
grown on about 300 ha and in 2009, on about 30QG@s$ecially in areas where the lepidopterean
target pest caused serious infestatidnghis overview, we address the current statuRafanian
biosafety legislation, agricultural biotechnologgsearch, deliberate release and commercializafion o
GM crops. We also present the main stakeholdershaidexpectations regarding the development of
agricultural biotechnology in Romania.
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INTRODUCTION

The first transgenic plant was cultivated for comerad purposes in 1996. In the next
12 years that have followed, the surface areavatéd with genetically modified plants has
grown rapidly exceeding in 2008, 125 million heeta(James, 2008).

The world leader in genetic engineering of plastgshe United States of America.
http://www.aphis.usda.gov/biotechnology/status.$htm

The first genetically modified plants cultivated atarger area were herbicide tolerant
soybean and rapeseed, insect resistant maize atmh.ctn time, on the market appeared
maize and cotton hybrids with stacked traits, ihgesistance and herbicide tolerance. In
2005, in the United States of America, the firshegyation of triple stacked maize hybrids
deriving from genetically modified parental lineg bonventional breeding were cultivated.
These stacked traits hybrids expresses resistarcathin Lepidopterian insects, resistance to
Corn Root wormDiabrotica sp.) and herbicide tolerance.

Currently, approximately thirty different GM everase in commercial use and an
increase is expected in this number to 120 by da 2015 (gmo-safety.eu/en/news). A report
issued through the OECD (Organisation for Econd@uoperation and Development) project
.a marked rise globally in the commercial use oheeally modified plants” has been
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published. According to this OECD report, by 2068/ varieties are expected to represent as
much as 76 per cent of global soy production. e.xdase of maize and rapeseed, the number
will represent 20 per cent. The OECD report alsedts that for beans, peanuts, barley,
potatoes, rice and sunflower, herbicide-tolerantirmect-resistant GM varieties may be
market-ready by 2015 (gmo-safety.eu/en/news).

In contrast, in the European Union, approvals gagreating, commercial cultivation
of only one genetically modified insect resistardize event is approved. At the same time,
the import for use as food and feed for more th&onflsoybean, maize, canola and sugar beet
events received approval. (http://europa.eu.intfodifiood/dyna/gm_register/insex_en.cfm).

Romania agricultural land area is about 15 milllem According to Eurostat data,
Romania is the third potato growing country in Epe@nd is in first place regarding the area
cultivated with maize. This is not the same casemih comes to yield. The growth in maize
production quantity and quality may bring Romamaai leading position on the European
market of agricultural foodstuffs, seed and maieved products.

According to a statement from the Academy of Adtimal Sciences and Forestry
“Gheorghe lonescu-Sisesti”, current medium levelds in agriculture is equivalent to 40%
of the real potential for cropping under conditiopgeesent in our country. It is thus
imperiously necessary to identify and value thespgmities for rapid growth of agricultural
efficiency that represents sustainable agricultiires paper will give an overview of GMO
legislation and biosafety research in Romaniahis ¢verview, we address the current status
of Romanian biosafety legislation, agriculturaltemhnology research, deliberate release and
commercialization of GMP and present the main s$takkers and their expectations
regarding the development of agricultural biotedbgyp in Romania.

ROMANIAN BIOSAFETY FRAMEWORK

Romania adopted its initial legislation on bio-eregred products in 200G6vernment
Ordinance 49/2000)All activities with GMOs were regulated: containese of genetically
modified micro-organisms; deliberate release it® ¢nvironment for any other purposes than
placing on the market; placing on the market of GM& or in products and import/export
operations with GMOs as or in products. Accordimghat regulation, Competent Authority was
Ministry of Environment but the National Biosafet@ommission (NBC), composing of
representatives of relevant regulatory agencied,adsop comprising members of public research
institutions, had a major role in the decision maglprocess. Moreover, the presence of scientific
representatives in the NBC helped lead to a scibased approach. Among the first biotech crops
approved under the biotech GO 49/2000 were Rourkgdy soybean and Superior NewLeaf
potato, products approved for commercial cultivatid national level. Law 214/2002 approving
Ordinance 49/2000, stipulated that the Biosafetyn@assion became the scientific authority with
a consultative role. Under these new circumstardsssions regarding environmental release of
bioengineered crops (either for commercial cultvator experimental purposes), although
requiring the scientific opinion from the BiosafeBommission, would be more susceptible to
political climatic. According to that law, Ministry of Environment aMiater Management
was Competent Authority approving all the actigtiwith GMO, including environmental
release of bioengineered crops (either for comrakmtiltivation or experimental purposes)
based on scientific consent of a scientific adyismommittee and the consent of Ministry of
Agriculture, Forests and Rural Development, Minisof Health and Family, National
Authority for Consumer Protection.

To date, biotech Romanian legislation is harmonisétt EU legislation. Romania
has transposed Directive 2001/18 into Romanianlaégny framework adopting law 247/
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2009 for regulating activities involving deliberatdease and placing on the market of GMOs.
According to this law decisions regarding deliberatlease for experimental purposes of
genetically engineered plants are taken at natitavall. National Environmental Protection
Agency (NEPA) which is subordinated to Ministry &nvironment and Sustainable
Development (MESD), is the Competent Authority maspble for authorisations regarding
the import into the country and deliberate relaasethe environment of living GMOs.

The National Environmental Guard (NEG) is the spkeeéd body, which operates
under the Ministry of Environment, responsible withe effective enforcement of the
Romanian environment legislation. The NEG contrible cultivation of GM plants and
checks if GM plants are cultivated in forbiddenamresuch as the natural protected areas. In
order to obtain an approval for the activities dated at the national level, Ministry of
Agriculture, Forests and Rural Development, Minyisaf Public Health and Family and
Ministry of Education, Research and Innovation hasgive their consent. Biosafety
Commission is scientific authority with advisoryeo

Romania signed the Cartagena Protocol on Biosafetye 11th of October 2000 and
ratified it by Law 59/2003 (11 March, 2003). Theotexcol entered into force on the 28th of
September, 2003.1946

Since 2006, Regulations (EC) No. 1830/2003 and No0.1829/2003hef European
Parliament and the Council have been transposedef@Gment Decisions 256/2006 and
173/2006). Competent Authority for food and feedhe National Sanitary Veterinary and
Food Safety Authority. The National Authority foo@sumers Protection (NACP) is a central
public administration body that has responsib#itia the labelling control, at retailers, of
foodstuffs made of or containing GMOs.

AGRICULTURAL BIOTECHNOLOGY RESEARCH

In Romania, research regarding modern plant biotogy was ongoing in
universities and public research institutes. Thennubjectives of research undertaken in
public institutions using transgenic plants was #tedy of chimerical gene expression
involved in embryogenesis (Badea et al., 2002, 2Z0W#%/), the evaluation of transformation
ability of Romanian potato varieties and the stgbbf transgenic expression in vegetative
descendants (Badea et al., 2000; feseu et al., 2003; Badea et al., 2004), econoraicdl
agronomical impact of the cultivation of producesulting from modern biotechnology in
Romania (Badea and Otiman, 2006; Otiman et aO8p0r the impact of GMO soybean on
the Romanian market (Sisea, et al., 2008).

Ministry of Education, Research and Innovation #mel Romanian Academies have
not elaborated yet any strategy in the field of eracbiotechnology research. A few research
projects regarding GMOs were financed by Nationaith@rity for Scientific Research
through the National Plan for Research Developmant Innovation (2007-2013)
(www.ansc.ro) and CNCSIS have financed one of tlmdems GMO lab through the
Knowledge Base Platform for Biotechnology at USANMNUj-Napoca (www.usamvclu,j.ro)

Under National Program ,Research Excellence” ModiNe some Agricultural
Universities were financed for the organisation andreditation of laboratories for detection
and quantification of GMOs (http://www.cnmp.ro/cémmp). A GMO laboratory is on the
way to be accredited at Research Institut§tefanesti and another two are in function in
Bucharest.Only three laboratories are members and have sigimedagreement with the
European Network of GMO laboratories (http://emglgc.europa.eu/designated.htm).
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Currently, in Romania, only two GM crops were ob& with the potential for
market release: plum resistant Rbum pox viruses and two Romanian potato varieties
resistant to Colorado beetle attack. Redsec an@lGavieties belonging to Targul Secuiesc
Research Station have been genetically modifiegldRrials with selected lines have not yet
been approved (Badea et al., 2004; Badea et 83)20

STATUS OF DELIBERATE RELEASE OF GM CROPS

Since 2000, the Ministry of Environment/National tAority for Environment
Protection has received more than 30 applicatiamsdkliberate release of agricultural
genetically engineered organisms. Two domesticiegutis (an agricultural university and an
agricultural research institution) and four foreigpmpanies were not equally treated. Only
applications submitted by foreign companies andagiidication for field release of transgenic
plum (domestic research station) have been approBgdthe year 2009, 3 species of
transgenic plants includinglycine max (40-3-2 event)Zea mays andPrunus domestica were
approved for deliberate releases for field triakgmses. As mentioned above, deliberate
release ofSolanum tuberosum romanian varieties resistant to Colorado Beetelatlid not
receive consent from Ministry of Agriculture.

Transgenic clones dPrunus domestica transformed with thé”lum pox virus coat
protein gene (PPV-CP) were evaluated for Sharaata@ee under high infection pressure in
natural field conditions in Romania. The clone ndmidoneySweet” showed resistance to
PPV (Zagrai et al., 2008)

Currently in Romania, field trials with second geaimn of corn hybrids with stacked
genes belonging to Monsanto, Pioneer and Syngemt@anies are being carried out.

STATUS OF COMMERCIALIZATION OF GM CROPS

In 2000, Romania started to commercialize tranggerops and two approvals for
cultivation were granted: Roundup Ready (RR) sogbaad Superior NewlLeaf potato
(expired in 2002). While the NewLeaf potato neversmarketed, beginning with the same
year, the area dedicated to GM soy expanded cdhstpraking in 2006 (the eighth year of
use of this technology) at 137 thousand Ha (Otireaml., 2008). Large areas with RR
soybean were cultivated in regions most appropf@atehis crop: Danube Plain §Grasi,
lalomita, Brila, Galai), Dobrogea (Constaa), Banat (Tim§, Arad). In the Romanian
Official Catalogue 14 varieties were registered R®neer variesties and 11 Monsanto
varieties). In 2006, 6 varieties from maturity gosu00, O, | and Il were marketed (one
belonging Pioneer and 5 to Monsanto). Officiallgrtdfied seeds were used but Romanian
farmers illegally used uncertified seed.

The specific cultivation, management and harvediatniques used for RR soybean
are identical to those used for non-genetically ifiredl soybean, with the exception of the
herbicide regime. In Romania, according to the ltesaf a survey conducted by Monsanto
Company, most of the farmers indicated that econosfiiciency was mainly due to the
adoption RR technology (www.askbmi.com).

Beginning with 2007, Roundup Ready soybean cultwatvas banned. With no
access to RR technology, the area cultivated hagedtto decline in 2007, reaching 113
thousand ha, while in 2009 only 63,000 ha were tptwith this crop (MADR). This is
equivalent to about 70% reduction in only threergeRomania has become a net importer of
vegetable protein, similar to the European Uniselit The EU imports about three quarters
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of its total soybean supply, mainly from the USAg@ntina and Brazil, countries in which
mainly RR soybean is cultivated. At the nationalremmy’s level, hard currency losses (as a
result of increased imports) are estimated to ekoeidlions of Euros per year (Otiman et al.,
2008; Dinu and Alecu, 2009).

The growing of GM herbicide tolerant soybean in Rom has resulted in
substantially greater net farm income gains petanec¢han any of the other country using the
technology (until the GM herbicide tolerant soybdanhnology became available, weed
infestation levels, particularly weeds difficult ¢ontrol such as Johnson grass have been very
high in Romania because of low levels farm incoadgandonment of land and very low
levels of weed control (Brookes, 2008)).

As like all EU Member States, Romania may growdhby crop approved for import
and cultivation in EU, MON810 maize. The totalaapanted in 2009 with GM maize (MON
810 event) has been about 3000 ha. The following rG&ize hybrids have been cultivated:
DKC 4442YG, DKC 5784YG, DKC 5018YG, DKC 3946YG, DK3221YG, DKC 6451YG,
PR36R11, listed in the common catalogue of vasgebé agriculture plant species (27th
complete edition, OJ C 279 A, 20 November 2008).

STATUS OF GMO BIOSAFETY RESEARCH

* Environmental monitoring of glyphosate-tolerantisegn

According to EU Directive 2001/18/EC, post-marketontoring (PMM) for
commercial GMP cultivation must be implementedomder to detect and prevent adverse
effects on human health and the environment. Howexegeneral PMM strategies for GMP
cultivation have been established so far. Sanvitdalg (2005) presents a conceptual
framework for the design of environmental PMM foM8 cultivation based on current EU
legislation and common risk analysis procedures.

In Romania, Ministry of Environment and Water Maeagnt (MEWM) Order no
838/2005 approved the guidelines regarding thdicgion of Annex 12.2 Monitoring Plan,
belonging to Law 214/2002 regarding the regime fastaining, testing, use and
commercialization of genetically modified organisaigained through modern biotechnology
techniques and also of the products resulting diefEhese guidelines are complying with
Decision 2002/811/EC for the application of Annel ®f Directive 2001/18/EC regarding
the deliberate release into the environment of GMO.

According to biotech law, post-marketing monitorimas the objectives to confirm the
conclusions of the environmental risk assessmaht@identify unanticipated adverse effects.

Risk analysis of GM Roundup Ready soybean was bassdly on the following
elements: soybean is not sexually compatible wity iadigenous or introduced wild plant
species present in Europe (OECD, 2001); soybean gslf-pollinated species, propagated
commercially by seed, cross pollination is usuddgs than one percent (OECD, 2001);
soybean cannot survive without human assistancesanot capable of surviving as a weed;
soybean possess few of the characteristics ofgthat are weeds (Baker, 1974). In Romania,
GM soybean will be commercially grown in pre-existiagro-ecological environments, and
the direct and indirect ecological effects of thmuRdup Ready technology would likely to be
broadly similar to those resulting from conventibdaemical spraying. In Romani&]ycine
max is not found outside of cultivation and until ndwbridization between soybean and
other spontaneous or cultivated leguminous spasi@®t known to occur. Additionally, in
Romania, biology of the soybean have been alsoiestuopa, 1957; Ciocirlan, 1990;
Popescu and Sanda 1998).
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Monitoring of Roundup Ready soybean in Romania easied out by Universities
and Research Institutes, in good collaboration i@ private sectors that have received
authorizations. In order to confirm some conclusiah the environmental risk assessment
submitted by the applicants, field experiments esigecific monitoring) were undertaken for
evaluating the impact of RRersus conventional technology on the soil microorganisms
arthropod fauna and weed population. Results dfethreonitoring activities of RR soybean
crops in Romania have been published (Badea €2Gfl5; 2006). A general surveillance was
conducted, during the period 2002-2004, farmerdivating RR soybean being asked
questions regarding plant behaviour in new agregstem. Responses were considered
indicators for soybean behaviour related to invas&ss, persistence, rate and/or mode of
reproduction, dissemination, survivability, etc.eTbonclusion of monitoring activities: the
environmental risk of utilisation of RR soybeantteglogy can be regarded as negligible.

*  GM maize.

Since 1998, commercialization of the GM maize wapraved in EU with a
requirement for post-market monitoring and comp@awith co-existence regulatory norms.
Since 2007, as Member State, Romanian farmersvatdtl the only event approved for
import and cultivation in EU, MON810 maize.

Before 2007, field trials aimed at registrationRIiR maize hybrids (NK603) and Bt
maize hybrids (MON810) have been approved. Biogatttudies were carried out to
investigate the effects of conventional and Roun&gady technology on the fauna in
cultivation fields. No adverse effects of conveniband Roundup Ready technology on
worms (Rgca, 2003) and on non-target organism were regé{@adea et al., 2006).

For maize events notified by different applicartsdeliberate release in the last three
years, the environmental data regarding the fatheBt proteins in the agroecosystems and
the effects of Bt maize on the non-target organipnesented by companies were based on
studies done in other countries. For this reasom,Biosafety Comission required a case-
specific monitoring program to be performed in esm@ntative production areas to detect
possible adverse environmental effects. Some ofpiteéiminary results were published
(Grozea et al., 2009).

RELEVANT STAKEHOLDER

* Farmers and farmers associations.

Growing RR soybean, the Romanian farmers realizedenefit of a biotech product
and are open to the agriculture biotechnology. ngsa very profitable technology, the
farmers understood that they have to be involvedensrctive in co-existence political
promotion. Consequently, in 2008 they have beereraotive involved when MESD tried to
ban the cultivation of MON810 maize without conedltthe farmer associations. The
Romanian farmers hope that in the near futurelvalpossible to cultivate again RR soybean.
Expectations are high that farmer associationsimoadl pleading for access to leading edge
technology in their dialog with the political facsp determining those to base their decisions
on socio-economic aspects when the products argidsyed safe for market release by the
competent authorities at EU level. They joined dmistific community in the debates on the
importanse to compare the socio-economic conseggenicadopting a technology with the
potential consequences of not adopting that tecdgyo(socio-economic impact can differ
between Member State).
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e Industry association

AGROBIOTECHROM is a professional body of agricudturbiotechnology
developers and users from Romania. The Associdiganthe character of an independent,
non-governmental, non-profit, non-political orgaatinn, with legal personality, governed by
the internal and international laws in effect. hiler to achieve the undertaken purpose, the
Association establishes the following objectives:

1. it supports the development and creation of a @tigstable and predictable legal
frame in the field of biotechnology, by performisgpporting actions regarding the
simplification of procedures, maintenance of camdtve dialogue with the
competent authorities and any other organizatisap@ation or company, involved
in the process of regulation, implementation angeswusion of the biotechnological
applications;

2. it supports the increase of the general publicigrele of knowledge of the benefits of
biotechnology in healthcare, agriculture and inggst

3. it supports and actively promotes the interestd aesults of the Romanian
researchers in the field of biotechnology and efuhiversities and research institutes
that have ongoing or completed projects;

4. it militates for the increase of the use of bittealogy in Romania.

The Association, likewise another 25 national asdmns, is a member of EuropaBio,
the EU Association of bio-industries.

CONCLUSIONS

Romania harmonized biotech legislations with EUidgion. The experience of
Romania with RR soybean revealed that it is impart® compare the socio-economic
consequences of adopting a technology with thenpiateconsequences of not adopting or
banning that technology. The Romanian farmers libaein the near future will be possible
to cultivate again RR soybean and other GM crop$ulisor Romanian agriculture. Although
Romanian researchers obtained plum and potato QGis liwith the potential for
commercialisation, these will never reach to maikeéhe EU do not change policy in the
field of modern biotechnology

Up to date in EU, although the biological and biesaresearch on GM major crop
plants were both intensively and extensively cdroat, and many events are imported for
processing and food and feed utilisation, only amaize event was approved for
commercialization. This policy is thought to briagjout enormous effects to the agricultural
production of Romania in the future.
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