2. Self-assessment report for the previous 4 years

2.1. Administrative structure diagram of the institution 
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2.2. General activity report of the institution (maximum 5 pages)

Research and Development Institute for Plant Protection Bucharest (www.icdpp.ro)

 is a public entity performing mainly fundamental research and technological development in plant protection. Research performed at RDIPP focuses on controlling risk factors affecting agricultural production, mainly the biotic (phytopathogenic agents that cause loss of quality and quantity of production), but also the abiotic (due to climatic conditions such as drought and frost or resulting from air pollution). The research on biological control have been a major preoccupation and priority for the specialists from RDIPP, fact demonstrated by the large number of doctoral thesis, patents, and national and international scientific articles on this subject. In the Research and Development Institute for Plant Protection have been isolated and characterized over 200 plant crop beneficial microorganisms strains (antagonists to phytopathogenic agents, plant growth promoting rhizobacteria including diazotrofs, entomopathogens, pathogen fungi for weeds).

Research Development Institute for Plant Protection has the following main research activities: plant viruses and mycoplasmas (associated with the study of their biological vectors); biological control of harmful organisms (phytopathogens antagonists, pathogens and predators of harmful arthropodes, pathogens of harmful weeds); determination of the environmental risks of plant protection products along with initiation and development of researches on: cereals contamination with mycotoxins during vegetation, management of sanitary risks (contamination with pathogens causing food poisoning) in vegetables and fruit production; decision support systems for the application of the plant protection treatments (forecasting models coupled with GIS); development of bioproducts with multiple effects on crop plants (protection, nutrition, growth promotion) and soil (structure, remediation).
In the past 4 years the the institute had the several achievements from which we point out the following:

· Antagonistic and fermentative yeast strain and bioproduct based on it – new product, with features: L30B yeast strain with concurrent antagonism against phytopathogenic and toxigenic fungi, resistance to mycotoxins produced by these fungi, ability to ferment hydrolysates of grain contaminated with mycotoxins and good resistance to osmotic shock. The bioproduct based on this yeast strains contain yeast encapsulated by a optimized process and biocompatible conditioning agents. 

· Trichoderma viride-based bioproduct for the development of soils suppressive to phytopathogenic and toxigenic Fusarium – new product, with features: Td49 strain has a high capacity for colonization of plant debris and soil. 

· Antagonistic Trichoderma viride strain and method of use thereof for bioconversion of mash from manufacture of ethanol in an antifungal bioproduct – new product, with features: Td50 strain has a high capacity for colonization of plant debris. 

· Conservative and precision agriculture technology for managing the risks of wheat contamination with mycotoxins during vegetation – upgraded product with features: it integrates, based on recommendations of a decision support system, solutions for reducing the primary inoculum of toxigenic fusaria by: (i) introduction a „green culture” showing biofumigant effect after the wheat crop, (ii) application on the soil surface of biofumigants resulting from co-products from biodiesel production, (iii) plant debris treatment with bioproducts based on  antagonists of phytopathogenic F. graminearum, treatment with fungicides and bioproducts in the late development stages of wheat plants. This technology reduce over 50% the risks of wheat pre-harvest contamination with Fusarium toxins. The yield increase could be over 600 kg/ha, for additional costs which are of max. 200 lei/ha, thus the agricultural technology is economically efficient for the end-users.
· Integrated technology to full exploit of contaminated wheat by conversion in bioethanol and biopesticides, involving the following steps: enzymatic solubilization and saccharification of wheat; conversion of the distillers grain to a bioproduct with Trichoderma viride Td50; fermentation of saccharified mash with antagonist yeast Saccharomyces cerevisiae L30b, encapsulated in alginate beads; separation of beads with encapsulated yeasts, drying and formulating these as antifungal bioproduct. The technology reduces over 60% overall risk of contamination with fusariotoxins of wheat during vegetation.
· Controlled delivery bioproducts, based on active strains such as Bacillus subtilis, that bioconvert the spent spent mushrooms substrate into growth soil improvers; 
· Development of an alternative agricultural cropping system for tomato in bio-composite mulch, in parallel with the establishment of the multiple effects of such an alternative system;

· Development of an alternative agricultural system based on bioactive vegetal mulch;

· Development of microbiological means to control soil borne fungi in tomato, cucumber, onion and garlic crops;

· Original formulations for the selected bacterial strains
The ecotoxicology laboratory, with over 15 years of experience, offers cutting-edge research facilities for the plant protection products behavior studies.  In Romania the RDIPP ecotoxicology team is leader in ecotoxicological studies and combines testing and technical solutions that address regulatory, ecological and environmental ecotoxicology issues. With a research focus on the environmental quality with regard to the safety of the natural environment, this laboratory  provides the necessary scientific requirements and level of experience of testing in these fields, to demonstrate the specific, acute and chronic effects of chemicals on living organisms.  Studies are designed to meet  global regulatory submission standards. Ecotoxicology Laboratory is certified and widely recognized for its depth of services and consistent quality. This laboratory provides maximum flexibility for customizing ecotoxicology testing programs, while assuring that all regulatory requirements are satisfied. 

It was performed acute and chronic toxicity testing with a wide variety of freshwater vertebrate and invertebrate test species in compliance with OECD and state regulatory guidelines. The ecotoxicology team has extensive experience and expertise in the risk evaluation of substance,  providing appropriate data delivery according to local bio-safety and governmental regulatory authorities. It was staffed with highly qualified and experienced scientists, having ISO 17025 accreditated since 2008 and currently getting Good Laboratory Pracice (GLP) certification. With modern, purpose-built facilities this team is able to perform almost all ecotoxicological testing requirements and has extensive experience in performing aquatic ecotoxicological studies on agrochemicals and biocides. Studies are performed according to the international test guidelines of OECD, national rules and GLP principles. Tests conducted within E-tox laboratory  include, but are not limited to: acute and prolonged toxicity to fish; acute toxicity and reproduction tests in Daphnia magna; acute toxicity tests in several aquatic invertebrate species; algal growth inhibition tests; beneficial /non-target arthropod studies; avian toxicology.
The ecotoxicology team is supported by modern analytical laboratories which offer analytical techniques suitable for use in all matrices encountered in ecotoxicological studies. The E-tox laboratory have approximately 400 sqm of laboratory and can perform almost full range of toxicology testing required for registration of plant protection products.
The staff has a extensive knowledge in performing toxicology studies with over 85% of the staff having at least 10 years working experience. This experience encompasses difficult and complex routes of administration, unusual clinical observations, expert animal care, reporting for all the regulatory authorities and of course customer service and satisfaction.

Our aquatic  facility provides an in-house source of high quality e-tox tests. The laboratory capabilities include a computerized plant for the production of reconstituted water with  service tank for water preparation, storage tank for reconstituited test water  and tank for salts preparation,  analytical and microbalances, water baths, an ultracold freezer,  filtration assembly,  UV-VIS Spectrometer, Incubator with rotational stand for algae, Zeiss stereomicroscop, Agilent HPLC etc.

The E-tox laboratory is accredited ISO 17 025 and ISO 9001 since the year 2000 and currently applyied for the GLP certification.

The Institute is involved in National Commission for Plant Protection Products Registration.[image: image2.wmf]
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Our specialists in ecotoxicology field participated in the working meetings organised by European Food Safety Authorith (EFSA), at implementation Directive 91/414/EEC and Regulatory 1107/2009/EEC concerning the placing of plant protection products on the market. 

They were trained by PHARE experts in the risk assessment of active ingredient and plant protection products dossiers, being involved in the national evaluation process. Our specialists participated at training in e-tox laboratory of Bayer Company and in Plant Protection Services-Wageningen NL.

In 2008 the institute researchers were member of the organizing Committee for the 10th International Symposium –International Commission for Plant-bee Relationships- “Hazards of pesticides to bees”.

The institute have a laboratory accredited for performing biological tests on plant protection products efficacy. All the procedures used for these tests are certificated on GEP and are recognised in European Union.

The efficacy evaluations tests are performed in greenhouse and field conditions for developmental and registered agrochemicals, biopesticides and seed products, including but not limited to the following: seed/variety; herbicides; insecticides; fungicides; nematicides; plant growth regulators; fertilizers/crop nutrients/soil amendments; adjuvant/synergists/safeners; natural products (biopesticide & proteins); insect attractants (pheromones, etc) pre and post-harvest aids. 

Efficacy data are collected electronically in eStudy Efficacy, ARM, or other software products that the client chooses.  

As a result of the research work performed in the nationally funded projects in the last 4 years, the RDIPP institute had more than 6 granted patents and more than 20 patents requests.

In the past 4 years the research teams from RDIPP leaded or were partners in 44 plant protection research projects. 

All those projects connected by the letter board direction of sustainable development had involved the major objectives of the agriculture development and world actually major trends: the sustainable agriculture promotion, food safety and increasing the food security; scientific base and technical development for protection, conservation, reconstruction and strengthens of ecological and biological biodiversity; development of technological networks integrated into specific fields, that will allow the association with the corresponding European technological platforms; planning activities and creating research and development of the infrastructure at regional level with a major social and economical impact.

The consortium structures were interdisciplinary and the entrepreneurial initiatives of the co-financing partners were stimulated by technological transfer and franchise exploit.

The scientific activity of the research issues developed within the RDIPP corresponded to all major objectives and priorities of the National Development-Research and Innovation Program which involves support of the development, integration and consolidation of a research network for the targeted field, it’s activity reaching the Excellency level according to the international standards. 
2.3. Activity report by team

Usefull organisms team (E 1)

Researchers from bacteriology field managed several projects and collaborated in some projects. The research focus is on the beneficial activities of biocontrol rhizobacteria, the mechanisms that govern the interactions among phytopathogens and the non-pathogenic useful bacterial strains and on the practical approach of alternative, biological methods to control plant diseases. 

Our main achievements in the past four years include:

· Controlled delivery bioproducts, based on active strains such as Bacillus subtilis, that bioconvert the spent spent mushrooms substrate into growth soil improvers; 

· Cultivation procedures of microorgansims on glycerol waters resulted from biodisel production;

· Formulation of microorganism biomass on sweet sorghum bagasse sterilised by gamma irradiation;

· Biofertilisers based on Rhizobium spp., Pseudomonas fluorescens, Azospirillum spp. resulted from the cultivation process of microroganisms on glycerol waters and formulation on sweet sorghum bagasse sterilized by gamma irradiation;

· Identification of new path to prevent rosaceous fire blight, bioproducts based on antagonistic bacteria and innovative method for their application;

· Development of an alternative agricultural cropping system for tomato in bio-composite mulch, in parallel with the establishment of the multiple effects of such an alternative system;

· Development of an alternative agricultural system based on bioactive vegetal mulch;

· Development of microbiological means to control soil borne fungi in tomato, cucumber, onion and garlic crops;

· Original formulations for the selected bacterial strains.

The working group isolated and characterized over 400 strains of plant crops beneficial microorganisms (antagonists to phytopathogenic fungi, plant growth promoting rhizobacteria including diazotrofs). Follow characterization, more than 21 microbial strains proved to be very efficient in plant protection, nutrition and/or biological stimulation of crop plants, and are deposited or in process of being deposited at international deposit authorities, in order to be patented.

Specialists selected, identified, characterized, deposited at international deposit authorities and formulated several useful bacterial strains belonging to: Bacillus subtilis: B49b (NCAIM (P) B001360; GenBank EU334511), B30 (NCAIM (P) B001359; GenBank EU334510), Bce2 (NCAIM (P) B001361; GenBank EU334512), Usa2 (DSMZ 23654); Bacillus amyloliquefaciens: B100 (NCAIM (P) B001362); B165 (NCAIM (P) B001363); Cpb6 (DSMZ 10-219); Bacillus marisflavi: Uss1 (DSMZ 09-1227); Brevibacillus laterosporus 56.1s (DSMZ 23654); Rhizobium leguminosarum bv. phaseoli: FL 220 (NCAIM (P) B001352);  Rhizobium leguminosarum: Mz269 (NCAIM (P) B001351); Bradyrhizobium japonicum: SO 34 (NCAIM (P) B001356); SoFR10 (NCAIM (P) B001354); SO 600 (NCAIM (P) B001355); Serratia plymuthica: Ps33 (NCAIM (P) B001366) and Paenibacillus graminis: FL400 (NCAIM (P) B001365).

Some of the selected strains were patented at the State Office for Inventions and Trademarks (OSIM). The bacteriology group had four granted patents in the past four years and 12 patent applications at OSIM.

The group participated with scientific papers, oral presentations and/or posters at national (for example, Annual Scientific Session of RDIPP) and international symposiums and workshops (for example: 12th International Workshop on Fire Blight, 2010, Poland; COST Action 864 , 2011, Belgium; ESNA Meeting, 2011, Romania). 
In 2011, the team was selected to be part of “The FACCE JPI Knowledge Hub” and is preparing, with other research groups from Europe, a project proposal on “A detailed climate change risk assessment for European agriculture and food security, in collaboration with international projects”. All team’s projects have complex and multidisciplinary researches (starting with the study of the quorum sensing mechanisms and finishing with alternative application technologies).

The excellence of the research team in the field of agricultural bio-products and useful bacterial strains is supported by winning a PN2 P2 Capacities project in 2008 to achieve the Microbiological Resource Center for Agriculture and Environment.

With regard to the working team researchers, several of them benefited from PhD and post-doc training abroad in international institutes and have very good skills and knowledge in plant microbiology, microbial ecology, environmental microbiology, molecular biology and agricultural sustainable methods.

The remote sensing specialists performed researches in the agricultural field. It currently has ongoing projects regarding decision support system (DSS) for precision or sustainable management of the major pests of the sugar-beet, sunflower, wheat and maize crops.  DSS for precision management is an innovative system that allows assessing very well some system processes (identified from spectral images taken from air robots) that are spatial (changes of the agro-system configuration on the research areas), temporal (seasonal changes, for example from year to year) and  predictive (differences between the present conditions and the ones foreseen by the configuration of the farming system). The precision management of the pests is realized on the basis of the recommendations of a support decision system that includes: (i) the identification and the automat mark out of the major diseases and pest insects through the analysis of the multi-spectral  images provided by CCD (charge-coupled device) and multispectral cameras located on UAV (unmanned aerial vehicles, air robots); (ii) geo-referential administration (in geographic informational system, GIS) of the image data and their correlation with other data of interest to control the pests (soil characteristics, topographical model of the field, specific climatic data, history of the field usage, previous data regarding the pests and the damages in the area); (iii) finding the optimal way to control the pests that correspond both to the given situation (namely the realization of the economy’s efficiency), and to the agroenvironment requests. In order to realise methods for detection and differentiation of the pests (quickly diagnostic of the attack, to appreciate the opportunity of the treatment and warning it) it was used a small electric UAV (flying wing configuration 2  m span, 3  kg MTOW, with 1 kg payload). 

 Researchers in biological pest control field focused on new strategies for biological protection of the natural and artificial agricultural and forestry ecosystems against the attack of pest insects using bioinsecticides, obtained and based on microorganisms which naturally occur in ecosystems - the entomopathogenic fungi Beauveria bassiana and B. brongniartii, insect pest’s natural enemies.
All projects progressed in several steps, encompassing the design, the execution, the experiment implementation and the revealing of functionality and utility of obtaining, testing and applying the biological methods for plant protection. The components of the biological protection strategy of forests were analysed as follows: edaphic microbiota from the forest cultures, including isolation of 129 fungal strains, characterization, selection of the Beauveria strains; biotechnological processing of the selected Beauveria brongniartii strains, for obtaining bioproducts with insecticide effect. The target insect groups was the root pests (Melolontha sp.) and the bark beetles (Ips typographus). The functionality of the new protection technologies was tested in forestry production units. In the majority of forestry infested fields, the chemical fitosanitary treatments was completely replaced by the biological ones. It was be presented the following results : (i) ten Beauveria virulent, ecologically competent strains, (ii) one B. brongniartii bioproduct production technology; (iii) two Beauveria (brongniartii and bassiana) based biological insecticides and application technology for Melolontha melolontha, respectively Ips typographus control; (iv) two laboratory bioassay procedures for evaluating the  Beauveria bioinsecticides quality. 

In 2010 it was performed a bilateral romanian-german cooperation project regarding biological control of forestry pests by endemic entomopathogenic fungi, a cooperation that serves the strategic goal to integrate the Romanian initiative into a wider thematic network dedicated to the biological control of arthropods. It was made a genetic characterization of fungal Romanian isolates. Five fungal isolates obtained from diseased insects and soil samples from different regions of Romania that had previously been characterized as likely Beauveria brongniartii strains and were under evaluation as possible biocontrol agents, were chosen for genetic characterization within the framework of the bilateral project. The producer strain of a mycoinsecticide commercially available under the name “Melocont” also has been included into genetic analysis. The previous taxonomic assignment to the species Beauveria brongniartii was confirmed for all strains. Another aim of the bilateral cooperation was the development of a diagnostic tool for the specific identification of previously characterized fungal strains from environmental samples in order to facilitate follow-up studies assessing (field persistence or environmental impact of biocontrol strains). This project generated two types of results: firstly a biocontrol product - an endemic fungal biopreparation successfully applicated to efficiently defeat European cock-chafer grubs. Secondly, practical experience and methodological knowledge of how to deal with the problem of developing a similarly working bioinsecticide for different pests and ecosystems. Further refinement of the molecular diagnostic methodology along the lines already presented in the research proposal for the bilateral cooperation project will be useful and necessary for precise follow-up studies assessing the field persistence and environmental impact of the currently evaluated as well as future endemic mycoinsecticides. In the frame of the project focused on the environmentaly friendly viticulture management, it was developed laboratory and field experiments on grape phylloxera in order to teste the hypothesis that soils in organically managed vineyards suppress phylloxera damages. It was developed a production technology consisting in exploitation of organic substrats represented by organic fertilizers (manure, compost) for Beauveria bassiana growth. The greenhouse experiments demonstrated the efficacy of some fertilizers microbiologically enriched applied in phylloxera infested vineyards, results materialised in an OSIM application patent. They were also approved by a RDIPP special committee, a number of five microbiological methods resulting from the project.

In projects development participated two young scientists; for one of them, the German Academic Exchange Service (DAAD) has granted a scholarship with the aim to enable her to spend a total of six months at the JKI-Institute for Biological Plant Protection at Darmstadt, Germany; for another one, the German Ministery of Research (BMBF) has granted, within the framework of the bilateral cooperation project, a scholarship with the aim to enable him to spend a total of four months at the JKl-Institute for Biological Plant Protection in Darmstadt. The purpose of their visit was  to perform scientific investigations in the domain of genetic characterization of biocontrol agents. 

Regarding biodiversity of usefull entomofauna it was performed the following  important achievements: multifunctional technological system for beneficial insect mass rearing; establishment of the species populations role in resources and services generating like foundation of policy and strategies for biodiversity conservation; sustainable production and ecological based management of pests and diseases in gooseberry and raspberry crops in Romania. It was developed a bilateral cooperation Romania-Bulgaria in order to study the pest and beneficial insects of medicinal plants. The most important achievements were the infrastructure accumulated, including the best performance devices for analyses (digitally measurements of pH, total organic carbon analyzer, digitally balances, stereomicroscopes with digitally cameras for entomological study, mobile laboratory unit, PC units and laptops and so on). One of the most important infrastructures developed was the multifunctional system for beneficial arthropods mass rearing which is a complex combined of modern device units for climate and physical parameters control in the insect mass rearing optimized process.
Harmfull organisms team (E 2)

Researches from micology field developed the following projects: 

· Integrated Management Systems for Protection of Stone Fruits Species in Small and Medium Farms in Sustainable Agriculture. It was developed (i)  an integrated protection system for stone fruits species, that limit the damage caused by diseases, pests, and weeds by applying plant protection products specific for an ecological sustainable agriculture and (ii) a model of technical equipment for the application of treatments on trees, corresponding to the new requirements in the domain.

· Research on mechanization promotion of innovative techniques in weeding crops technological routes in the context of sustainable agriculture and environmental protection. It was developed (i) innovative technology for seeding and fertilizer; (ii)  innovative technology for planting and fertilization on billons; (iii) innovative technology and fertilized plants sowed directly into the stubble weeding. 
The mycologists also studied the grape dieback induced by pathogenic lignicoulus fungi, with important results in conection with the following fungi: Eutypa lata, Phomopsis viticola, Stereum hirsutum, Cytospora vitis, Verticillium dahliae, Phoma uvicola, Diplodia viticola, Pestalozzia vitis, Sphaeropsis malorum and telluric fungus which found on drying  roots Roesleria hypogea, Roesellinia necatrix. The biological parameters were monitorised for Eutypa lata, Phomopsis viticola, Cytospora vitis, Stereaum hirsutum, Roesleria hypogea . The results from experimental activities showed that micromyceta involved in grapevine decline can attack  during the autumn-spring period, when grapvine are in dormancy and temperatures are low for a more prolonged period. Evolution of the progress of early drying of grapevine, as a results of the pathogenic action of lignicoulus fungi is influenced by the age of plants, pruning system and cultivar behaviour. 

It was performed innovative technologies for sludge derived from industrial wastewater from tanneries as biofertilizers for crop plants and soil remediation agent. 

The team developed research activities to elaborate a new  technology for  watermelons grafted plants, to obtain organic production in areas with sandy soils. It was also obtained complex products, biocompost, to increase the organic matter content in the soils ant to improve the physical, chemical and biological characteristics of arable soils.
The specialists in Phytoplasmas and Electronic Microscopy  coordinated two research projects (acquired through national competitions) and collaborated in four projects (two of them with funding from the European Community) in the previous four years.The research is focused on the study of diseases caused by microorganisms called phytoplasma, like Grapevine Yellows Disease and proliferative diseases of fruit trees, in Romania, the diagnosis of phytoplasma pathogens associated with these, detection and identify of insect vectors from Auchenorrhyncha and Cacopsylla groups involved in phytoplasmas spreading, and also the methods to prevent and control of the vectors. Other aspects of our research referred to the development of methods for monitoring the pest populations in fruit orchards, for warring the optimal time of treatments application, and the evaluating of effects of pest and crop management on arthropod populations in orchards and vineyards.The main results achieved in the previous four years included:

· identification of grape yellows type diseases in Romania;

· detection, identification and evaluation of insect vectors and their role in transmission of phytoplasmas;

· identification of weeds as host for insects vectors in natural foci and reservoir for phytoplasma pathogens;
· surveys of leafhopers and planthopper in main vineyards and identification of phytoplasmas vectors;

· detection and identification of phytoplasmas in the components of natural foci (grape, insects) and plants test (Catharantus roseus) by the optical and electron microscopy, serology and molecular methods;

· isolation of Romanian grapevine phytoplasma strains in test plants of C. roseus;

· evaluation of environmental factors with role in develpment of leafhopper and planthopper in grapevines and orchards;

· elaborartion of the maps and a informational support for the distribution of yellow and reddening simptoms (white/red cultivars) in grapevines;

· detection of phytoplasma in pear orchard, test plants and psyllids;
· arthropods biodiversity in apple orchards under different pest chemical control systems;

· evaluation of pest and cropp management on arthropod populations in vineyards;

· monitoring of the pests populations in orchards;

· improving the prediction of adult cherry fruit fly and hawthorn psyllid emergence and methods for their control;

· development of a system to purify of phytoplasma pathogens from tissues;

· development of detection methods of the phytoplasma pathogens, the optical and electron microscopy, molecular techniques.
· development of a detection serological method of phytoplasmas on nitrocellulose band;

· development of a system to achieve the phytoplasma transmission to healthy plant test using the insect vectors.

The working team isolated and characterized five phytoplasma strains from grapevine which are stored in our laboratory and which can be used as positive control samples in molecular assays. Also, two phenological models for the cherry fruit fly and hawthorn psyllid emergence were developed. 

Showing competence and excellence, the research team won for 2008-2011 period a complex and multidisciplinary project through national competitions in the R&D Programme “Partnerships in Priority S&T Areas/2nd National Plan for Research, Development & Innovation to achieve the Grape yellows disease in Romania for the first time. In framework of this project, a workshop on the grapevine phytoplasmas in Romania, with international participation was organized in order to inform growers on the danger of diseases associated to phytoplasmas to grapevine in many grape growing areas world-wide, and also in Romania. Also, at the end of the project, our team realized a data base that include distribution of simptoms of disease, with phytoplasma pathogens and insect vectors associated and detected in Romania in viticultural regions investigated. We were contacted as part in the project SEE-ERA.NET (Nr. 06-1000031-107240, 2007), Global epidemiology of phytoplasma diseases of economic importance in Southeast Europe, having 13 partners from numerous European countries, coordinated by INRA Bordeaux and financially supported by European Commission. A specialist from Romanian team realized the data base of project. 

The research team is partner in collaboration with the international projects on phytoplasma diseases, COST Action no. FA0807 (2009-2013), Integrated Management of phytoplasma Epidemics in Different Crop Systems, with 28 partner countries in order to enhancement and exchange of scientific knowledge and technologies related to phytoplasma diseases, through the establishment of a multidisciplinary scientific European Network, aimed at developing strategies to detect and prevent biological invasion, and the spread of phytoplasma diseases of plants.
The  entomologists have the following  important achievements: identification of critical points of potential pathogenic fungi development in stored agricultural products; optimised technological method for Bacillus thuringiensis use in control of stored products pests; method of pest control using pheromones traps in stored products; ecologically method to protect stored grain using chitin synthesis inhibitors; a device for gaseous compositions application for stored grain protection against pests, being a potential alternative to methyl bromide (proposed to be patented); identification of key biodiversity indicators of the main agrobyocenozes; determination of the treatments influence on the useful fauna in commercial orchards; establishing indicator species of biodiversity in orchards likely to be altered by pollution; characterization of biological material resistant to disease, for selection of new varieties of apple and pear with quality fruit suitable for ecological crops; use of biotechnical method Attract & Kill, using specific pheromones and insecticide to control main pests in orchards.

All projects had included complex and multidisciplinary researches, starting with the documentary studies and finishing with alternative application technologies.

The excellence of the research team in the field of stored products protection was support for the bilateral cooperation project Romania – Greece that will start in 2012.


Regarding the evolution of the human resources we can notice that recently was employed a young to integrate in our team.

Ecotoxicology  & Toxicology team (E 3)
The researchers of this team has the following  important achievements: 

· an organic  compositions  for  ecological protection  of  architectural  heritage obteined toghether with specialists in chemistry from The National Institute
for Research & Development in Chemistry and Petrochemistry. The samples with the best efficacy were used in order to develop original compositions with potential biocide action for control the bodies responsible for architectural heritage biodegradation. These samples have proved an increased percentage of inhibition of the mosses on stone substrate and of lichens grown on brick tiles. In the researches it was taken into account that  prevention and treatment methods are mostly different from those used in different industries, because of the objects, which belong to the artistic and cultural heritage of humanity. Experiments carried out the selection and development of some original compositions, grounded on biologic active natural extracts and/or chemical compunds with a high biocide action, designed for the control of responsible organisms for biodegradation of immovable cultural heritage. It was submitted documentation for certification of compositions effective in protecting the architectural heritage.

· a very important project financed by PHARE Programmes “Investment for further consolidation of Phytosanitary Services”/Publication reference: EUROPEAID/123060/D/SUP/RO. This project has developed a modern laboratory equipped to European standards, all stuff of ecotoxicology laboratory being trained in operation and operational tasks, equipment use and instruments application, on trouble shooting and maintenance.
· project entitled „Biological systems models for risk assessment of plant protection products and their active ingredients” designed five biological systems models achieved in ecotoxicology laboratory. This project approached the research directions in the dynamic way for maintaining of ISO 17 025 accreditation and submitting documentation for GLP carification. Our specialists obtained 13 General Procedures, 2 procedures for Quality System, 12 Standard Operation Procedures, 18 Working Procedures and 18 operating/maintenance instructions and 4 Technical Procedures. All these procedures will be very usefull for GLP certification.
· lead partner of the project in cross-border cooperation programme 2007-2013: Integrated system for precise and sustainable management of the agricultural production risks specific for dobroudja area; this project is ongoing, the most important activities are the following: 
· development of a Decision Support System for precise and sustainable management of agricultural production risks Collecting and validating agrometeorological and soil data Collecting and validating Digital Terrain Model (DTM) and land use data:
· collecting and validating data regarding pest (arthropods, phytopathogens and weeds) frequency and spatial distribution;

· integrating spatial and non-spatial data into a GIS environment;

· generation of maps for risk evaluation on different area of Dobroudja;

· drawing up of the Intervention System, based on most appropriate means and methods to control the agricultural production risks specific to Dobroudja;
· setting up the AgRiMaNet, network of farmers and professionals involved on management of agricultural production risks;
· know-how transfer from the research institutes to the AgRiMaNet members;

· setting up AgRiMaNet Info-centers in Constanta-Dobrich cross-border region;

· increasing the awareness and involvement of local public authorities;

· information and publicity

· project partner in LIFE 10 ENV/RO/734 Programme (Carbon dioxide mitigation from greenhouse gases in algal photosynthetic systems), the main research direction being applied research for new products and tehnologies supporting future applications in branches as: bioactive compounds synthetic and natural and processing of natural and renewable resources for agriculture, leather and textile industry. This project will be an important contribution to the development of LIFE+ Environment Policy and Governance and The Sixth Environment Action Programme of the European Community 2002-2012, related to priority area of climate change due to increasing of carbon dioxide emissions in atmosphere.

Biotehnology team (E 4)

It was performed researches in the field of  forecast and management of mycotoxins phytosanitary risk. The activity of this team is to identify, forecast, evaluate, assess and manage the fungal agents producing mycotoxins in crops.
One of the activity of the team is characterization of the risk of phytopathogenic agents (fungi) including isolation, characterization and storage of the phytopathogenic agents. Without isolated agents is not possible isolation and selection of their antagonists or selection the lines / varieties of resistant plants.

Another strategic axis is to develop biological means of plant protection by selecting biological agents (antagonistic to phytopathogenic fungi), their characterization (including molecular biology techniques) and obtaining bioproducts based on these beneficial biological agents (axis which is in accordance with development of the methods and means alternative to the chemical means). 

The project Integrated system for management the risk of maize contamination with aflatoxins during the vegetation  fits in the direction of research on food security and safety from the thematic field: “Food, health and well being”. The aim of the project was to establish experimental models and procedures for setting-up of a complex system for management of pre-harvest corn contamination with aflatoxin, indented to reduce the level of these contaminants on the food chain. The project resulted in 4 new products ready to be transferred: one growth medium to differentiate aflatoxigenic and non-aflatoxigenic fungi;   two new bioproducts: SACCHAROGEL 10 GL; TRICHOPULVIN 25 PU; one   method for screening of the corn lines resistant to aflatoxins contamination and seven  new technological solutions included in six  patent applications: (i) Culture medium for differentiating aflatoxigenic aspergillia from those non-aflatoxigenic; Patent RO 123355 /28.10.2011; (ii) Method for screening of corn lines resistant to aflatoxin contamination, Patent Application A 2008-00243; (iii) Compositions for conditioning yeasts antagonistic to fungi producing mycotoxins, Patent RO 125 097/ 29.04.2011; (iv) Yeast strain L30 Saccahromyces cerevisiae antagonistic to microbiological pest, RO 125 071 / 28.10.2011; (v) Antagonistic strain of Trichoderma viride Td 49 and method of use for bioconversion of draff resulting from ethanol manufacture into a antifungal bioproduct, Patent Application a 2009/00350 (vi) Procedure for simultaneous production of bioethanol and biopesticides using antagonistic yeasts, (vii) Procedure for producing a protein extract from co-products resulted in the production of bioethanol from corn contaminated with aflatoxin, Patent RO 123 348/28.10.2011. The results of the project were disseminated in  workshops and a number of nine  papers. Alternative and profitable use of corn contaminated by aflatoxins, proposed by this project,  offers a solution for a more flexible approach of corn aflatoxin risk. 
In 2007-2010 period team carried out a project  regarding the management of risks of preharvest contamination of wheat with Fusarium toxins  was by our team (project director and scientific secretary). The deliverables from this project corresponded to the priority topics of research “Limitation of residues and contaminants from the entire food chain”, from the Direction “Agriculture, food safety and security”and contributed to the limitation of the contaminant of the food chains.

The research direction of the project was continued by the grant "Alternative agriculture system based on bioactive plant mulch made ​​from green culture".


The team contribution in the grant entitled Alternative agriculture system based on bioactive plant mulch made ​​from green culture, was in conection with the use of bioactive mulch in wheat-corn succession to reduce phytosanitary risk. The technical solutions regarding an efficient management of primary inoculum on the plant debris were: (i) including cover crops, especially those showing an biofumigation effect, in various rotations including wheat-corn succession; (ii) soil biofumigation using meal having a high content of glucozinolates resulted from the biodiesel production; (iii) the plant debris treatment with bioproducts based on antagonistic (against the toxigenic fusaria) fungi of Trichoderma genus. 

In the field of the project Integrated system for precise and sustainable management of the agricultural production risks specific for Dobroudja area  (Romania-Bulgaria Cross-Border Cooperation Programme 2007-2013), our team are developing studies related to: Sustainable exploitation of fungal microorganisms (pathogenic and useful) from Dobrogea area (activity: Collecting and validating data regarding pest (arthropods, phytopathogens and weeds) frequency and spatial distribution); development of new, eco-friendly agricultural practices for the limitation of agricultural risks. 

 Regarding the evolution of the human resources we specify that  experienced staff (biochemists, biotechnology engineers, agronomists, biologists) and  young researchers  participate at all ongoing projects.  Some of the working teams researchers benefited of work stages in institutes from abroad. 

The results obtained in research activities was disseminated by publications and   scientific meetings.

Biological Testing of Plant Protection Products (E 5) was founded in to 2007 for testing on determining action of PPP, the products are use in control diseases, pests and weeds in most of agriculture and horticulture crops.
Research Development Institute for Plant Protection Bucharest through Laboratory of Biological Testing of plant protection products is the only Institution were make tests destinated for controlling a diseases and pests in empty warehouse or warehouse with agriculture products; tests with products for controlling rodents in closed spaces or on the field.
         Along with this tests of efficacy in the Laboratory of Biological Testing of plant protection products (LTBB), we make a series of tests regarding the potentially biological action of the new molecules in vitro and in vivo in laboratory and glasshouse conditions.
         Laboratory of Biological Testing of plant protection products (LTBB) is engaged in the BIOP Project-"Accrediting the Laboratory of Biological Testing of plant protection products from RDIPP for biological testing of products for plant protection as the implementation of 91/414 EEC Directive transposed in HG no.1559/2004"- that want accreditation for the biological efficacy of the PPP, tests with can be validated by the National Commission for omologating of PPP and will be recognized by state members of UE.
Ornithological Center  (E 6)

As a rule, it is essential for us to also understand the movement pattern of migratory birds and the interaction between their populations in order to determine the pathogenic species spreading potential in Romania.

Migratory birds may be vectors for spreading some cultivated plant pathogenic agents actively or passively by transporting pest agents or their resistant forms. These are transported through migration from centers of contagion to other bio-geographical areas. Such a phenomenon is possible because of the extensive traveling ability of bird populations through migration. As far as some restrictive factors parameters (climate changes, stress, landscape alterations etc.) have changed, some pathogenic species have become invasive.

Romanian agriculture is also vulnerable at the outburst and spreading of pest agents by birds. Most of Natura 2000 sites are stretched along wild bird migration routes where one may find the greatest concentration of different bird populations and specific habitats for breeding, resting and foraging. The Horus Project “Determination of Vulnerabilities at Wild Bird Pest Spreading Dangers in Natura 2000 Areas” has tackled a great variety of issues related to the danger of outburst of some new centers of contagion in areas situated far from the regions of pest agent origin. The general objectives approached by the team have been related both to scientific innovation and improvement of information concerning the epidemiologic processes involved in the emergence and spreading of pest agents in a changing environment (as a result of global warming), on one hand, and to the method development of the tools required for the risk identification and assessment, warning and elaboration of specific measures, on the other hand. The specific objectives are: (i) spectrum identification of wild migratory bird species as potential pest vectors in agricultural crops; (ii) spectrum identification of pest agent species transported by wild migratory birds; (iii) creation of statistic sampling patterns of bird populations; (iv) creation of phenologic patterns based on bird population dynamics correlation and pest agents related to the specific agricultural, pedologic and climatic conditions in Romania; (v) creation of a predictive mathematic pattern for the pest agent epidemiologic thresholds in the specific agricultural, pedologic and climatic conditions in Romania; (vi) creation of a functional matrix able to connect  different types of determining factors in the management of specific agricultural ecosystems; (vii) creation of tools able to disseminate the final results obtained within the project, at all levels: either government and decision making entities, or administration, scientific research, university and advertizing; (viii) participation with scientific paper works in specific technical and scientific events.

Finally, further to result integration and inter-correlation, an integrated system of risk management connected to the outburst and dissemination of new pest agents in the agricultural cultures in Romania and even in Europe will be achieved and implemented.

 This project is relevant for agricultural exploitations protection against invasive pest agents. Practically, this project proposes an integrative solution of durable utilization of the information provided by monitoring wild birds as pest agent vectors able to endanger crops on medium and long term. These monitoring methods are aimed at preventing, minimizing and even eradicating the invasive characteristics of some of these pest agents, newly born or with a limited pathogenesis.

The research studies proposed by us represent different means aimed at improving food security related to agricultural products. This project will certainly determine the maintenance of biodiversity in ecological and agricultural systems by its means of preventing pest agent invasion.

A stable and healthy agriculture is part of a sustainable development process and represents the major objective of all the strategies elaborated worldwide including Romania.

The final goal of the proposed project is that of creating a multidisciplinary team among the research and development entities with a view to creating some synergistic research and monitoring tools, an integrated system for the management of pest agents on the verge of outburst (prognosis, rapid diagnosis of a targeted pest agent attack, control methods and means). Such an infrastructure is needed as part of Romania’s ability of producing high quality foods based on competitive and sustainable production systems. As a conclusion, this project is integrated in the national policies because deliverables offer the possibility of improving the competitivity of Romanian agriculture.

2.4. Representative project  
One of the most representative project for the performance, visibility and socio-economic impact of RDIPP was developed under the CEEX national programme in the module Complex Research Development Projects, with the title “Alternative agricultural system based on a biocomposite mulch with multiple actions” – ASTARTE.

The total value of financing of this project was 1640000 RON  (381.395 EUR), from which 1490000 RON (346.511 EUR) from the governmental budget. The general objectives of the project were: (i) develop a innovative technology of  biocomposite mulch forming and of cropping tomato into this biocomposite mulch and (ii) determination of the multiple effects of the biocomposite mulch alternative system on the: (a) yield of tomato and quality of fruits; (b) on the pest management and (c) on the soundness of biocomposite mulch system with the requirements of the agro-environmental indicators of the Rural Development Program of the European Union.

The main aim of the project was to develop an alternative agricultural system, wich synergises the benefits of hairy vetch mulch system  with the advantages of the bioactive film formed directed on the mowed cover crop. The film formed into the cover crop will convert it into a vegetable mulch generating in the end a biocomposite mulch. The beneficial microorganism included into this bicomposite mulch (spores of: AM=arbuscular mychorhizal fungi; EMO = entomopathogenic microorganism and of PGPR = plant growht promoting rhizobacteria) will be slowly release into the rhizosphere of growing plant and will contribute to the plant nutrition and protection. The novelty of this project resulted mainly by integrating some of the newest developments on the agricultural practices in USA and EU: hairy vetch mulch system, biodegradable plastic mulch, red –far red reflexise mulch and controlled release formula of agricultural inoculant. The project offered new technical solution for the main disavantages of the alternative agricultural system based on hairy vetch mulch system. This system is a no-tillage practice, but is not using a contact herbicide. Using of the plastic film directly formed by spraying a waterborn composition solved not only the issue of herbicide replacement, but also the issue of conservation of soil water on mowed plants. The entomopathogens included in the bioactive film / biocomposite mulch reduced the development of the pest insect on the soil and its total biocompatibility and biodegradability reduced the cost of this mulch use and assure a total compatibility with the environmental requirements. The tendency of the vegetable mulch to keep the soil cool in the spring was solved in the project by two solutions: (1) the use of the agricultural inoculants, that proved to be antagonistic to damping-off fungal pathogens associated with cool soil and (2) the use of the high tunnels. 

The alternative system studied within the project was corresponding to almost all the priorities of the European good farming practices (GFP) established by EU: increasing the biodiversity, reducing the greenhouse gas emission from agriculture, conservation and sustainable use of genetic resources in agriculture, protection of soil from erosion and maintenance of soil organic matter and soil structure, decreasing the use of pesticides in order to minimize their detrimental environmental impact; reducing water pollution by nitrates from agricultural sources. The use of biocomposite mulch significantly increased the yield of tomato crop in high tunnels with 20-30% and in the field with at least 10%. 

The alternative agricultural system included the following deliverables: (i) a technology of  croping hairy vetch adapted to the Romanian peculiarities and for transforming it  into intercalate cover crop and biocomposite mulch through (ii) a biodegradable plastic film formed directly to the the hairy vetch canopy by spraying of a (iii) waterborn composition of natural polymers including: (iv) spreading forms of microorganisms beneficial to plant (AM fungi, EMO and PGPR) and red/far-ifrared relfexise dye, through a (v) special designed equipment; (vi) a technology of growing tomato in open field and in plastic tunnel using the resulted biocomposite mulch as: a (vii) Red – Far Infrared (R/FR) reflexive medium designed to promote the light photosyntesis and the re-alocation of photosynthesical products, and  as a slow-release support of the plant beneficial microorganism. The advantages of the system were studied in order to offer a scientific basis for the claims and  the additional deliverables will be issued from the project: (viii) effect of the the alternative agricultural system  on the expression of the selected genes of plant (systemic acquired resistance, precocity, delay senescence, dark photosynthesis / Calvin cycle) and of diseases of the main crop; (ix) influence of the alternative system on the arthropods populations (pest, pollinators, parasitoids); (x) evolution of the weed population and cover crop competition and influence of cover crop on the main crop; (xi) soil fertility increase (hairy vetch mulch influence, cover crop influence, influence of the rhisodeposition of glomalin by the AM fungi –tomato root symbiosis) and soil erosion decreased  - measured also by the soil run-of and nitrate pollution of a waterbody (located near the land where the alternative agricultural system is used)  through a (xii) non-invasive ultrasound technique and its dedicated software.

The complexitiy of the project  resulted also from its interdisciplinary approach, like plant protection, agricultural practices sciences, horticultural sciences, chemistry, agricultural microbiology, fitopathology, weed sciences, entomology, agricultural equipment sciences, molecular biology and non-invasive measurement of waterbodies. 

The project had in total six partners (5 research entities and 1 cofinancing partner) with  the coordinator the Research-Development Institute for Plant Protection - RDIPP, The National Institute for Research and  Development in Chemistry and Petrochemistry -ICECHIM, National Institute of Research - Development for Machines and Installations Designed to Agriculture and Food Industry – INMA, the University of Agriculture and Veterinary Medicine – USAMV,  the  Center for Applied Biochemistry and Biotechnology – BIOTEHNOL  and the cofinancing partner S.C. Saba Products SRL.

The project had 6 major workpacks :WP1 - Bio-composite mulch components accomplished by USAMV, ICECHIM and RDIPP; WP2- Technological solutions to form in situ the bio-composite mulch and to crop tomato; WP3- distinct expression profile of selected gene transcript and protein on plant crop on bio- composite mulch; WP 4 - Enhancement pest management with bio-composite mulch; WP5 - Weed control improvement on crop using bio-composite mulch and WP0 - Project management and dissemination.

The economic benefits generated by the project are presented bellow:

· The use of biocomposite mulch increased the yield of tomato crop in high tunnels with 20-30% (10-12 t/ha) and in field with at least 10% (2-3 t/ha). 

· The quality of the fruits increased significantly. The number of tomatoes fruits increased by 10% and the nutritional value (increases vitamin and mineral content, decrease of nitrates and pesticides contamination) of the tomato fruit was higher (due to the synergistic effect of hairy vetch mulch, reflexive biodegradable film, beneficial microorganisms that were released from the biocomposite mulch and colonised the rhizosphere of the tomato plant).

· The tomato grown on biocomposite mulch / high tunnel system mature rapidly (in about 1 week, offering higher profit). Tomato plants grown in the biocomposite mulch produced fruits for 2 to 3 weeks longer than those grown conventionally in black polyethylene mulch. This extension of the production season contributed also to high yields and profitability.

· The need for agrochemicals inputs was reduced. The pesticide was reduced, since the system promoted the biological control of tomato pests and increased the natural resistance of tomato plants to diseases. Also the researches have demonstrated important weed suppression by cover crop. The new system studied during the project reduced the weed emergence by 75 to 90%. Practically the number of pesticides treatment was reduced by at least two, with the subsequent benefits for environment and food quality.

· The irrigation costs was reduced because the biocomposite mulch offered condition for an increase water use efficiency (components of the mulch, both hairy vetch residues and hydrophilic biopolymer of biodegradable film were keeping the moisture in soil; beneficial microorganisms and hairy vetch residues were promoting the tomato root development, through a cytokines common mechanisms). Finally the trickle irrigation system seems to be particularly effective when used with bio-composite mulches. It conserves water by applying small amounts directly to the plant root zone a trickle system could be installed immediately after planting so the transplanted plants do not face moisture stress conditions. 

· The hairy vetch cover crop yield was important as feed for animals and growing of this leguminous fodder crop is stimulated by the government (direct payments for seeds), also because hairy vetch cover crop increases the benefits for the following culture that are included in the rotation systems.

The project developed experimental models for each workpack mentioned already and integrated these in a functional system. 

Concretely the project results were the followings:

I. Three beneficial microorganisms strains which were characterized and deposited at NCAIM Budapest international deposit for patent purposes. These are the following:

· Strain of Beauveria bassiana Bsb1.07 which was included in the biocomposite mulch in order to limit the potential development of the pest arthropods from soil due to the plant residue. This strain was proved to be efficient for the integrated management of the pests and for this reason the patent procedure was started. The strain Bsb1.07 de B. bassiana was deposited at NCAIM Budapest   with the accession number (F) 001353.

· Strain of Bacillus subtilis Bce2, a sporulated, gram positive bacteria, which was identified based on its 16s rARN as belonging to the Bacillus subtilis species. This strain is a highly producer of the enzymes which are accelerating the decomposition of the plant material (especially cellulase and phytase),  have the role to stimulate the mineralization of nutrients form biocomposite mulch. The strain was proved very efficient on the increase of the commercial value of the tomato and of the quality of tomato fruits. The supplementary value achieved after the use of this strain of B. subtilis varies between 9.7 and 14.1 RON (2,25-3,27 EUR) (due to the precocity induced by the treatment with bioproducts). This is around 10% of the use value. Due to the high practical use value the strain was deposited for patent purposes to NCAIM Budapest.

· Strain MZ269 of Rhizobium legiminosarum bv. viciae isolated from hairy vetch mulch which assure the formation of efficient nodules of nitrogen fixing bacteria and was isolated from the experimental fields of ASTARTE project. This starin was also  deposited for patent purposes to NCAIM Budapest.

II. Activation of the selected tomato genes responsible with the plant growth promotion.

The field experiments shown that the biocomposite mulch triggered the accumulation of specific isoenzymes related to pathogenesis proteins on tomato plant. The activation of these defense mechanisms/ genes on a systemic level is directly related with the decrease of the attack degree of the foliar diseases on the tomato plant. The experiments revealed these tomato defence mechanisms under the the biocomposite mulch action. In the case of use of the IR reflexive biocomposite mulch occurred also a processes of stimulation of the light photosynthesis. This activation was  determined  by the reflexivity FR/R-IR (far read / rear-infrared) of the biocomposite mulch and not due to its biochemical and/or microbiological components. The dark photosynthesis is stimulated due to the specific activation of selected genes. Biocomposite mulch stabilise the water use efficiency reducing the stomatal conductance and water loss due to the soil coverage. The application of the biocomposite mulch determines a change on the pattern of generative development, with an increase numbers of flower and inflorescences on tomato plant. This precocity induced by the biocomposite mulch determines also the increase of the commercial value.

III. Reduction of the soil erosion, nutrients washing and surface waters pollution.

The field experiments proved that the level of nitrogen increased by 40% on the water located near the intensive cropping system comparing with those with biocomposite mulch (from 5.6 ppm to 7.84 ppm), phosphorus level increased by 24% (from 0.74 ppm to 0.92 ppm), the phytoplankton increased with 28% and the soft sediment from the bottom of the lake increased by 36.5% as a consequence of intensification of erosion phenomena on intensive plot comparing with the biocomposite mulch experiment.  The results were considered very significant for the reduction of the soil erosion, nutrients washing and water pollution  due to  biocomposite mulch system.

The project results were disseminated through: scientific papers (more than 5 scientific papers); 1 patent request, 1 website page; CD-rom presentations, 5 presentations at national conferences, 2 presentation at national workshops and at least 2 articles in mass-media.

The results from the project ASTARTE generated a new project, won in in 2009 and financed by the World Bank and the Romanian Government and implemented by the Ministry of Agriculture and Rural Development (MARD) and the National Veterinary and Food Safety (ANVSA).The program "Modernisation of Agricultural Knowledge and Information" (MAKIS) was implemented by the by Project Management Unit (PMU).

The new project, “Alternative agriculture system based on bioactive mulch formed from cover crops” (SAMBA), developed and disseminated among farmers the alternative agricultural system based on bioactive mulch which support the European funds accesing for the “cover crops package” included in a payment scheme (SAPS) in Romania.
The project dealt with the winter protection crops (leguminous plants: peas, vetch, lupine, white melilot and cruciferous plants: rape and mustard) which can be transformed in spring in cover crops amended with the beneficial microorganisms to became a bioactive mulch. The projects was addressed mainly to the agricultural holdings specialized in field crops.

The direct beneficiaries of the project results were economic societies from the highest aridity areas in Romania which, by implementing the alternative agricultural system reduced the negative impact of the simple crop rotation. 

The project implementation created a favorable framework for the SMEs development providers of innovative inputs (bioproducts) and of those providing services.
 The project had an important socio-economic impact combining an economic effect (an increase of the gross margin higher than 25%) for the direct users (farms specialized on field crops) with a positive effect on business sector and effect for the environmental services.

Both projects generated 7 patents request at the national patents authority OSIM. These are the following:

A/01073/22.12.2009 - Bacillus amyloliquefaciens strain for the management of phytopathogenic fungi inoculum from  plant debris.
A/00529/ 16.06.2010 - Method of increasing the level of polyamines in plant crops and selection process of bacteria to increase the level of polyamines in plant.

 A/00528/16.06.2010 - Method of plant cultivation in bioactive mulch consisting in leguminous cover crops.

A/01160 din 24.11.2010 – Procedure for bio-fumigation use in ecological farms. 

A/01161 din 24.11.2010 – Strain of Trichoderma pseudokoningii designed for conservative agricultural systems.

A/01159/24.11.2010- Brevibacillus laterosporus strain antagonistic against phytopathogenic fungi.

A/01379/21.12.2010- Bacillus amyloliquefaciens subsp. plantarum strain with various beneficial actions on plant crops.

Besides these the MAKIS project generated 1 book, “ Alternative agricultural system based on bioactive cover crops mulch”, authors: Florin Oancea, Carmen Lupu, Sorina Dinu, Florica Constantinescu, Oana Sicuia, Aurora Liliana Stefan, Nicolae Vilau, Florica Vilau, Dumitru Manole, 2011,  ISBN -978-606-8031-79-8, Editura Fundatia - Scrisul Romanesc.
_1385468222.unknown

