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ABSTRACT 

The demographic development of human population, the pollution, with pesticides, the needs for better 

quality crops, determined the farmers, policy makers, scientists and the public to make steps further in order 

to adopt strategies, to issue laws, guides, directives to implement in practice the use of IPM and biological 

control of pests and Phyto-pathogens for implementing sano-genetic advanced agriculture. This is a short 

review paper discussing the modern and future IPM. 
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1.  INTRODUCTION 

More and more countries and governments around the world have set up rules and legislation on the use of 

plant protection measures to eliminate plant health risks from plant plantations by introducing new, non-

polluting methods of natural origin, preferring chemical pesticides that are themselves a risk to the 

environment, people and useful organisms 

1.1.Legislation and recommendations 

Since IPM (Integrated Pest Management) has become a mandatory approach since 1 January 2014 in the 

European Union countries, it is necessary to find alternative non-chemical alternatives (preferential) in EU 

Directive 128/2009 (Matyjaszczyk, 2017) biological) of crop plants, especially in sensitive areas such as Natura 

2000 sites. All the same authors present in a conference in 2017 the problems related to the introduction of 

alternative products in IPM. In 2017, the principles for assessing the effectiveness of low-risk plant protection 

products were approved (EPPO PP 1/296) in 2017, indicating the products to be used in IPM, preferring 

biological products for the same purpose instead of chemical ones. Another document regulating this is 

European Pesticide Regulation (EC) No. 1107/2009 (Villaverde et al., 2014), recognizing two groups of bio-

pesticides, namely living organism and natural products. Also, they will only need to be used as indicated on 

the label for safe handling, and policy and practical policy decisions will have to be taken at a lower cost of 

registration. 

1.2. General facts 

Tomasetto and coauthors (2017) consider that plant resistance and biological control are two important pillars 

in the future of crop protection. There is a tendency to use certified pesticides for organic crops and that do 

not affect the useful insect pests of pests (Biondi et al. 2012). Governments, agencies and ministries, 

organizations around the world are looking to develop IPM schemes for different cultures that rely on 

methods and substances that are harmful to the environment. In the USA, low-risk IPM schemes were 

developed to replace the classical organ chlorine and carbamate-derived schemes for pest control in order to 

protect entomophages in peach plantations (Biddinger et al., 2014). Another example is the piperonil butoxide 

in preservation of crops, which is suspected as oncogenic and endocrine disruptor, and can be replaced with 

vegetable oil with similar results (Marchand et al., 2017). 

Different systems created for chemical pesticides are difficult to access for bio-pesticides due to the 

cumbersome and costly entry into the market of the latter (Chandler et al., 2011). Pesticides such as 

neonicotinoids and fipronil have been found to be harmful to environments and other insecticides (Chagnon 

et al., 2014, Bonmatin et al., 2015, Codling et al., 2018). The use of bio-pesticides leads to reduced waste in the 

food and the environment, but there are many problems with the approval and registration of these products, 

and their registration in the EU is currently based on the same criteria as active substances, which requires the 

development of new strategies and legislative regulations (Czaja et al., 2018). In the EU there are pesticides 

based on microorganisms containing different strains of Bacillus, and some entomo-pathogens and 

entomophages. Great efforts are being made to replace systemic insecticides (Furlan et al, 2018, Pisa et al., 

2017). A thorough analysis of systemic insecticides is also made (Giorio et al., 2017). Due to the toxicity of 

chemical pesticides on the one hand and pest and phyto-pathogen resistance on the other hand, it is 

necessary to find new sources of pesticides based on natural products for the development of new 

agrochemicals (Sparks et al, 2016 , Sparks et al., 2017). Also increases the use of bio-pesticides. The integration 

of plants resistance obtained different methods; with biological control is one of the near future trend 

(Peterson et al., 2016). Comparing the use of chemicals in reduction of attack of Plutella xylostella and the use 

of alternative methods as biological control, plant resistance, cultural control, and so on (Shakeel et al., 2017), 

the benefits in the favor of the second one. 
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Use of herbicides incorporated in plants, semio-chemicals, microorganism substances, genetic modification, 

biological control, new methods and agrotechnic, new synthesis chemicals with reduced toxicity to non-

organism organisms, persistently reduced in products and environment (Seiber, 2014). Although empirically 

used for a long time, natural means of plant protection, only recently, with the need for new, non-polluting 

pesticides, has made this trend even in this century, but under the conditions of a research (Loiseleur, 2017). 

These same authors state that intensive agriculture can favor resistance to biological control of pests and 

phytopathogens. Also, the use and amount of product applied from classical pesticides can limit their toxicity 

by imposing rules. Thus, the use of substances such as copper sulfate in vineyards is limited by EU directives 

and regulations at 6kg Cu metal / ha / year (La Torre et al., 2008). However, the protection knowledge plants 

are not correctly applied in practice, there is a difference in the recommendations and quantities used in crops 

that are usually higher, and the knowledge of plant protection by natural means is often not applied (Mall et 

al., 2018). 

 2.Metods of biological control 

2.1.Use of genetically modified plants 

With all the GMC discussions, however, a big step forward is represented by the Bth transgenic plants   (Kumar 

et al., 2008) - now questionable. 

2.2. Use of Plant extracts  

The use of plant extracts, including essential oils to protect crops, is one of the strategies. For example, 

terpenic Eucalyptus essential oils can be used against Tetranychus urticae Koch (Ebadollahi et al., 2017) having 

an acaricidal effect. Oleum obtained from Foeniculum vulgare can be used to combat Myzus persicae (Pavela, 

2018). Other oils essential such as Hyssopus, Pinus nigra, Satureja montana, Aloysia citrodira, Pelargonium 

graveolens are used against vectors for human parasites (Benelli et al., 2017). Eucalyptus oil has proved to be 

effective against Tetranychus urticae (Ebadollahi et al., 2017). Essential oils of Myrtaceae species are effective 

against various insects including Drosophylla suzukii (Jang et al., 2017). Essential oils and Nepenta's methanol 

extract can also be used against insect pests of malaria- Anopheles stephensi (Mahnaz et al., 2012). Other 

authors propose the use of essential vegetable oils for the preservation and control of fungi that cause the 

deposition of pears and other fruits in the deposit (Nikkhah et al., 2017) or other stored agricultural products 

(Santamarina et al., 2017). 

Calceolaria extracts can be used as bio-pesticides due to the content of flavonoids, naphtol-quinone and 

phenyl-propanoid terpenes with obvious biological activity and known to be used not only against different 

pests (Spodoptera) but also with antifungal and antibiotic activity, and research will have to continue for reveal 

all the characteristics of these plants (Cespedes et al., 2014). The coumarins as osthol (with activity against 

Magnaporthe oryzae, Sphaerotheca fuliginea, Fusarium graminearum, and pyranocumarines and other 

derivatives are already used in China). Other compounds in this range have been tested and exhibit intense 

activity against Sclerotinia sclerotiorum and Botrytis cinerea (Song et al, 2017).Plant cultures such as tea are 

directly used in food, which requires free of toxic substances and pesticide residues, as India's second tea 

producer in the world (Roy et al., 2016) identified about 67 plants whose extracts are effective against pests of 

tea plants. 

Of course, not all can be beneficial, for example pyrethroids, both synthesis and extraction may have a toxic 

effect (Bradberry et al, 2005). An interesting project is the use of extracts from hemp residues as organic 

insecticides (Benelli et al., 2018). Neem azal, extracts from this plant are studied for a long time, being 

considered an ideal natural insecticide, having an effect on pests and at the same time environmentally 

friendly (Benelli et al., 2017), and over 300 compounds have been identified so far. 
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The use of antifeeding substance such as long chain alcohols and secondary metabolism produced by fungi 

and plants are effective against pea aphid which is effectively attack and biological control (Aznar Fernandez 

et al., 2018). Rocaglamid is a compound having a plant extract, and the structure and insecticidal activity was 

investigated by Hall et al (2017). A ketono-lactonic sesquiterpenes has been isolated from the plant Curcuma 

zedoaria and has been shown to have potential against wheat brown rust (Han et al., 2018). Another example 

is that the obtaining extracts from pepper piperhabamide, piperoleine B and D, larvicidal effect against Plutella 

xylostella with (Hwang et al., 2017). Replacement of the essential oils include pepperoni buoyed was made due 

to the fact that the first has negative effects on humans and the environment, contaminating deposits harvest 

and volatile oils have not proved to be toxic (Marchland et al, 2017). Curcuma long extracts and substances of 

Myristica fragrans have been shown to have antifungal effect against pathogen Colletotrichum acutatum, C. 

fragariae, C. gloeosporioides (Radwan et al, 2014). Curcumin determined content, demethoxycurcumin, 

bisdemethoxy-curcumin, erythro dihydroxy-trimethoxyneolignan, eugenol and others. Following the tests, 

some compounds also had a controlling effect against Phomopsis obscurans and Phomopsis viticola. Fungi 

endofiti as Talaromyces pinophilus isolated from Arbutus unedo contain among other things, the antibiotic 3-

O-methilfunicon which has at the same time insecticidal effect against Acyrthosiphon pisum (Homoptera 

Aphidiidae) is a good substitute for the classical insecticides (Vina et al., 2017). Endophytic fungi can be a 

source of anti-malarial compounds (Ibrahim et al., 2018). ). It can be used some new compounds –glycosilated 

genidipin and derivatives which can be used against VMT, against fungi (Sclerotinia, Rhizoctonia, and so on) 

and insecticidal activity (Xia et al., 2018). 

2.3. Use of biotech  

Micro-organisms isolated from the environment have the ability to develop chitinolytic enzymes that can 

attack pathogenic fungi by reducing the use of chemical fungicides (Brzezinska et al., 2014). They are 

producing numerous secondary metabolites, some of which can inhibit phytopathogens such as rust, 

cyclopalic acid and epiepoformin (Barilli et al., 2017). Some authors recommend the use of organic acids in the 

fight against phytopathogens (Morgunov et al, 2017). ). It can be used some new compounds –glycosilated 

genidipin and derivatives which can be used against VMT, against fungi (Sclerotinia, Rhizoctonia, and so on) 

and insecticidal activity (Xia et al.,2018). 

2.4. Use of biocotrol organisms 

2.4.1. Antagonists of phytopathogens  

The use of bacteriophages has been proposed for medical treatments against antibiotic-resistant infectious 

agents. Recently, such treatment has also been proposed for some bacterial plant diseases such as the Erwinia 

tracheiphila pathogen (Alvarez et Biosca, 2017). Another system that is expected to be used is the use of 

bacteriophages against potato rot (Wei et al., 2017). Antagonists of various microorganisms that attack the 

fruits and after harvesting have been identified (Dukare et al., 2018). Endophytic fungi are of great diversity 

producing secondary metabolites that can be used both in plant protection and other areas of interest as 

industry, and the problem medicine is being reviewed by Nisa and collaborators (2015), but there are many 

investigations to be made in this domain. The development of culture of bacteria producing chitinases can 

lead to the control of phytopathogenic fungi (Neeraja et al., 2010). Chitinases are produced by numerous 

microorganisms from the genus Serratia, Bacillus, Flavobacterium, Cytophaga, Pseudomonas and fungi such as 

Aspergillus, Mucor, Mortierella (Swiontek-Brzezinska et al., 2014). 

2.4.2.Entomopathogens 

 There are entomopathogenic agents that are fungi that parasite the different insects, but which are sensitive 

to certain environmental stressors and that they must be genetically modified to be more effective for use in 

combat schemes (Fang et al., 2016; Zhao et al., 2016). Some products such as bio-pesticides for plant 
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protection are based on a microbial preparation obtained by growing these entomopathogenic bacteria in the 

laboratory and then applied to crops (Moran Diez 2016). 

2.4.3. Entomophagous agents 

Entomophagous agents like Trichogramma brassicae for example are used against Ostrinia nubilaris to reduce 

their attack in maize cultures (Razinger et al., 2014). Integration into IPM requires advanced knowledge and 

facilities for insect growth and spreading. 

3.Use of new treatment methods and new compounds 

         A method that reduces the exodrift and the spread of pesticides in the environment would be their 

formulation as nanoparticles (Baker et al., 2017). Normal and nonoemulsion were used and compared to apply 

pulegone in stored grains deposits (Golden et al., 2018) against Sitophilus oryzae and  Tribolium castaneum, 

the nanoemulsion being the most effective and with longer effect. 

 It is expected to synthesize new pesticides similar to those obtained from nature such as spinosin by 

fermentation, an insecticide of macrolide nature (Crouse et al., 2018). All spinosine insecticide family has been 

extensively studied in recent years (Kirst, 2010).Azadirachta indica (Azadirachta indica) is a well-known natural 

insecticide for a long time and an innovation has been proposed, namely use as nano-capsules to avoid the 

damage to organisms such as Trichogramma sp. (Rampelotti-Ferreira et al., 2017). The application of these 

modern systems would aim at obtaining 1. Controlled release of substances; 2. Delivering to the target 

organisms of the active product, 3. Reducing the use of pesticides, 4 5. Detection of chemical residues, 5. 

Degradation of pesticides, 6. Nucleic acid release and avoidance of post-harvest damage (Khandelwal et al., 

2016). New alkaloids have been discovered as topsentin and its compounds (Ji et al, 2016) that are effective 

against VMT, but also against 14 phytopathogens such as Sclerotinia. 

Conclusions 

The future of Integrated Pest management will include the use of bio control in order to reduce chemical 

pesticides. Main threat are the poor (yet) knowledge on mechanisms of action and  long term impact 

evaluation, and the lobby of the powerful chemical pesticides companies. Anyway, the regulations at country 

level, and EU regulations and recommendations which are encouraging the use of biological control, support 

the idea of a future clean agriculture, better crop and quality products, required by food companies and by 

general public, consumers and NGO’s. 

REFERENCES 

1. Aznar-Fernández T, Cimmino A, Masi M, Rubiales D, Evidente A. (2018) Antifeedant activity of long-chain 

alcohols, and fungal and plant metabolites against pea aphid (Acyrthosiphon pisum) as potential 

biocontrol strategy.Nat Prod Res. 2018 Mar 29:1-9.  

2. Álvarez B, Biosca EG.Bacteriophage-Based Bacterial Wilt Biocontrol for an Environmentally Sustainable 

Agriculture.Front Plant Sci. 2017;8:12-18.  

3. Baker S, Volova T, Prudnikova SV, Satish S, Prasad M N N (2017) Nanoagroparticles emerging trends and 

future prospect in modern agriculture system.Environ Toxicol Pharmacol.;53:10-17.  

4. Barilli E, Cimmino A, Masi M, Evidente M, Rubiales D, Evidente A. (2017) Inhibition of early development 

stages of rust fungi by the two fungal metabolites cyclopaldic acid and epi-epoformin.Pest Manag Sci. 

2017 Jun;73(6):1161-1168. doi: 10.1002/ps.4438. Epub 2016 Nov 16. 

https://www.ncbi.nlm.nih.gov/pubmed/28769942
https://www.ncbi.nlm.nih.gov/pubmed/28499265


 

 

 

1493 

 

5. Biondi A, Desneux N, Siscaro G, Zappalà L. (2012) Using organic-certified rather than synthetic pesticides 

may not be safer for biological control agents: selectivity and side effects of 14 pesticides on the predator 

Orius laevigatus.Chemosphere.;87 (7):803-12.  

6. Bradberry SM, Cage SA, Proudfoot AT, Vale JA. (2005) Poisoning due to pyrethroids. Toxicol Rev. 2005; 24 

(2):93-106. 

7. Benelli G, Pavela R, Lupidi G, Nabissi M, Petrelli R, Ngahang Kamte SL, Cappellacci L, Fiorini D, Sut S, 

Dall'Acqua S, Maggi F (2018) The crop-residue of fiber hemp cv. Futura 75: from a waste product to a 

source of botanical insecticides.Environ Sci Pollut Res Int. 2018 Apr;25(11):10515-10525.  

8. Benelli G, Pavela R, Canale A, Cianfaglione K, Ciaschetti G, Conti F, Nicoletti M, Senthil-Nathan S, Mehlhorn 

H, Maggi F. (2017) Acute larvicidal toxicity of five essential oils (Pinus nigra, Hyssopus officinalis, Satureja 

montana, Aloysia citrodora and Pelargonium graveolens) against the filariasis vector Culex 

quinquefasciatus: Synergistic and antagonistic effects.Parasitol Int.; 66 (2):166-171. 

9. Benelli G, Canale A, Toniolo C, Higuchi A, Murugan K, Pavela R, Nicoletti M. (2016) Neem (Azadirachta 

indica): towards the ideal insecticide?Nat Prod Res.;31(4):369-386. 

10. Biddinger DJ, Leslie TW, Joshi NK. (2014) Reduced-risk pest management programs for eastern U.S. peach 

orchards: effects on arthropod predators, parasitoids, and select pests.J Econ Entomol. 2014 

Jun;107(3):1084-91. 

11. Bonmatin JM, Giorio C, Girolami V, Goulson D, Kreutzweiser DP, Krupke C, Liess M, Long E, Marzaro M, 

Mitchell EA, Noome DA, Simon-Delso N, Tapparo A. Environmental fate and exposure; neonicotinoids and 

fipronil. Environ Sci Pollut Res Int. 2015 Jan;22(1):35-67.  

12. Céspedes CL, Salazar JR, Ariza-Castolo A, Yamaguchi L, Avila JG, Aqueveque P, Kubo I, Alarcón 

JBiopesticides from plants: Calceolaria integrifolia s.l.Environ Res. 2014 Jul;132:391-406.  

13. Chandler D, Alastair S. Bailey, G. Mark Tatchell,Gill Davidson, Justin Greaves, Wyn P. Grant  (2011) The 

development, regulation and use of biopesticides for integrated pest management. Phil. Trans. R. Soc. B 

(2011) 366, 1987–1998. 

14. Crouse GD, Demeter DA, Samaritoni G, McLeod CL, Sparks TC. 2018De Novo Design of Potent, Insecticidal 

Synthetic Mimics of the Spinosyn Macrolide Natural Products.Sci Rep.;8(1):4861. doi: 10.1038/s41598-018-

22894-6. 

15. Codling G, Naggar YA, Giesy JP, Robertson AJ. (2018) Neonicotinoid insecticides in pollen, honey and adult 

bees in colonies of the European honey bee (Apis mellifera L.) in Egypt.Ecotoxicology. ;27(2):122-131.  

16. Chagnon M, Kreutzweiser D, Mitchell EA, Morrissey CA, Noome DA, Van der Sluijs JP. (2015) Risks of large-

scale use of systemic insecticides to ecosystem functioning and services.Environ Sci Pollut Res 

Int.;22(1):119-34.  

17. Czaja K., Góralczyk K., Struciński P.,  Hernik A., Korcz W., Minorczyk M., Łyczewska M., Ludwicki JK (2018) 

Biopesticides – towards increased consumer safety in the EU  (accepted but not publish yet) 

18. Dukare AS, Paul S, Nambi VE, Gupta RK, Singh R, Sharma K, Vishwakarma RK. Exploitation of microbial 

antagonists for the control of postharvest diseases of fruits: a review’s 2018 Jan 16:1-16.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Biondi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22342338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Desneux%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22342338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siscaro%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22342338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zappal%C3%A0%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22342338
https://www.ncbi.nlm.nih.gov/pubmed/22342338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benelli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pavela%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lupidi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nabissi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrelli%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ngahang%20Kamte%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cappellacci%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fiorini%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sut%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dall'Acqua%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maggi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29105041
https://www.ncbi.nlm.nih.gov/pubmed/29105041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benelli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pavela%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canale%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cianfaglione%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ciaschetti%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicoletti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Senthil-Nathan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehlhorn%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehlhorn%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maggi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28110082
https://www.ncbi.nlm.nih.gov/pubmed/28110082
https://www.ncbi.nlm.nih.gov/pubmed/27687478
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biddinger%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=25026668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leslie%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=25026668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joshi%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=25026668
https://www.ncbi.nlm.nih.gov/pubmed/25026668
https://www.ncbi.nlm.nih.gov/pubmed/?term=C%C3%A9spedes%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salazar%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ariza-Castolo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamaguchi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Avila%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aqueveque%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kubo%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alarc%C3%B3n%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alarc%C3%B3n%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24893349
https://www.ncbi.nlm.nih.gov/pubmed/24893349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Codling%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29143171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naggar%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=29143171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giesy%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=29143171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robertson%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=29143171
https://www.ncbi.nlm.nih.gov/pubmed/29143171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chagnon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25035052
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kreutzweiser%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25035052
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitchell%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=25035052
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morrissey%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=25035052
https://www.ncbi.nlm.nih.gov/pubmed/?term=Noome%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=25035052
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20der%20Sluijs%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=25035052
https://www.ncbi.nlm.nih.gov/pubmed/25035052
https://www.ncbi.nlm.nih.gov/pubmed/25035052
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dukare%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=29336595
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paul%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29336595
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nambi%20VE%5BAuthor%5D&cauthor=true&cauthor_uid=29336595
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=29336595
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29336595
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29336595
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vishwakarma%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=29336595


 

 

 

1494 

 

19. Ebadollahi A, Sendi J.J., Maroufpoor M., Rahimi-Nasrabadi  M.(2017) Acaricidal Potentials of the Terpene-

rich EssentialOils of Two Iranian Eucalyptus Species againstTetranychus urticae KochJ. Oleo Sci. 66, (3) 307-

314. 

20. Fang W, Azimzadeh P, St Leger RJ. (2012) Strain improvement of fungal insecticides for controlling insect 

pests and vector-borne diseases.Curr Opin Microbiol.;15(3):232-8.  

21. Furlan L, Pozzebon A, Duso C, Simon-Delso N, Sánchez-Bayo F, Marchand PA, Codato F, Bijleveld van 

Lexmond M, Bonmatin JM (2018) An update of the Worldwide Integrated Assessment (WIA) on systemic 

insecticides. Part 3: alternatives to systemic insecticides. Environ Sci Pollut Res Int. 2018 Feb 25. doi: 

10.1007/s11356-017-1052-5.  

22. Giorio C, Safer A, Sánchez-Bayo F, Tapparo A, Lentola A, Girolami V, van Lexmond MB, Bonmatin JM (2017) 

An update of the Worldwide Integrated Assessment (WIA) on systemic insecticides. Part 1: new molecules, 

metabolism, fate, and transport.Environ Sci Pollut ResInt. 2017 Nov 5. doi: 10.1007/s11356-017-0394-3.  

23. Golden G, Quinn E, Shaaya E, Kostyukovsky M, Poverenov E(2018) Coarse and nano emulsions for effective 

delivery of the natural pest control agent pulegone for stored grain protection.Pest Manag Sci. 2018 

Apr;74(4):820-827.  

24. Hall RG, Bruce I, Cooke NG, Diorazio LJ, Cederbaum F, Dobler MR, Irving E(2017)Investigating the 

Structure-Activity Relationship of the Insecticidal Natural Product Rocaglamide.Chimia (Aarau).;71(12):845-

850.  

25. Han JW, Shim SH, Jang KS, Choi YH, Dang QL, Kim H, Choi GJ(2018) In vivo assessment of plant extracts 

for control of plant diseases: A sesquiterpene ketolactone isolated from Curcuma zedoaria suppresses 

wheat leaf rust.J Environ Sci Health B. ;53(2):135-140 

26. Hwang KS, Kim YK, Park KW, Kim YT. (2017)Piperolein B and piperchabamide D isolated from black pepper 

(Piper nigrum L.) as larvicidal compounds against the diamondback moth (Plutella xylostella).Pest Manag 

Sci.;73(8):1564-1567. 

27. Jang M, Kim J, Yoon KA Lee SH, Park CG (2017) Biological activity of Myrtaceae plant essential oils and 

their major components against Drosophila suzukii (Diptera: Drosophilidae). Pest Manag Sci. ;73(2):404-

409.  

28. Ji X, Wang Z, Dong J, Liu Y, Lu A, Wang Q (2016) Discovery of Topsentin Alkaloids and Their Derivatives as 

Novel Antiviral and Anti-phytopathogenic Fungus Agents.J. Agric Food Chem.;64(48):9143-9151.  

29. Khandelwal N, Barbole RS, Banerjee SS, Chate GP, Biradar AV, Khandare JJ, Giri AP. (2016)Budding trends 

in integrated pest management using advanced micro- and nano-materials: Challenges and perspectives.J 

Environ Manage.;184(Pt 2):157-169 

30. Kirst HAThe spinosyn family of insecticides: realizing the potential of natural products research.J Antibiot 

(Tokyo). 2010 Mar;63(3):101-11. 

31. Kumar S, Chandra A, Pandey KC. (2008) Bacillus thuringiensis (Bt) transgenic crop: an environment friendly 

insect-pest management strategy.J Environ Biol.;29(5):641-53. 

32. Ibrahim S, Mohamed GA, Al Haidari RA, El-Kholy AA, Zayed MF. (2018) Potential Anti-Malarial Agents from 

Endophytic Fungi: A Review.Mini Rev Med Chem. 2018 Mar 5. doi: 10.2174/1389557518666180305163151.  

33. Loiseleur O (2017) Natural Products in the Discovery of Agrochemicals.Chimia (Aarau);71(12):810-822.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22245564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azimzadeh%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22245564
https://www.ncbi.nlm.nih.gov/pubmed/?term=St%20Leger%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22245564
https://www.ncbi.nlm.nih.gov/pubmed/22245564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Safer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29105037
https://www.ncbi.nlm.nih.gov/pubmed/?term=Golden%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29119688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29119688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaaya%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29119688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kostyukovsky%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29119688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poverenov%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29119688
https://www.ncbi.nlm.nih.gov/pubmed/29119688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruce%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooke%20NG%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diorazio%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cederbaum%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dobler%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Irving%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29289246
https://www.ncbi.nlm.nih.gov/pubmed/29289246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shim%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=29173073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jang%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=29173073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=29173073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dang%20QL%5BAuthor%5D&cauthor=true&cauthor_uid=29173073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29173073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=29173073
https://www.ncbi.nlm.nih.gov/pubmed/29173073
https://www.ncbi.nlm.nih.gov/pubmed/28349654
https://www.ncbi.nlm.nih.gov/pubmed/28349654
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ji%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27933985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27933985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27933985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27933985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27933985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=27933985
https://www.ncbi.nlm.nih.gov/pubmed/27933985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khandelwal%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barbole%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Banerjee%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chate%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biradar%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khandare%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giri%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=27697374
https://www.ncbi.nlm.nih.gov/pubmed/27697374
https://www.ncbi.nlm.nih.gov/pubmed/27697374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirst%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=20150928
https://www.ncbi.nlm.nih.gov/pubmed/20150928
https://www.ncbi.nlm.nih.gov/pubmed/20150928
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ibrahim%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29512460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamed%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=29512460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20Haidari%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=29512460
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Kholy%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=29512460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zayed%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=29512460
https://www.ncbi.nlm.nih.gov/pubmed/29512460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loiseleur%20O%5BAuthor%5D&cauthor=true&cauthor_uid=29289242


 

 

 

1495 

 

34. La Torre A, Talocci S, Spera G, Valori R. (2008) Control of downy mildew on grapes in organic 

viticulture.Commun Agric Appl Biol Sci. ;73 (2):169-78. 

35. Mahnaz K, Alireza F, Vatandoost H., Mahdi S., Reza A.M.,Abbas  H. (2012) Larvicidal activity of essential oil 

and methanol extract of Nepeta menthoidesagainst malaria vector Anopheles stephensiAsian Pacific 

Journal of Tropical Medicine (2012)962-965. 

36. Matyjaszczyk E. (2017) Plant protection means used in organic farming throughout theEuropean Union. 

Pest Management Science DOI: 10.1002/ps.4789 

37. Marchand PA, Dimier-Vallet C, Vidal R (2017) Biorational substitution of piperonyl butoxide in organic 

production: effectiveness of vegetable oils as synergists for pyrethrums.Environ Sci Pollut Res Int. 2017 Dec 

22. doi: 10.1007/s11356-017-1057-0.  

38. Mall D., Larsen A.E., Martin  EA. (2018) Investigating the (Mis)Match between Natural Pest Control 

Knowledge and the Intensity of Pesticide Use Insects.; 9(1): 2.doi:  10.3390/insects9010002PMCID: 

PMC5872267 

39. Morgunov IG, Kamzolova SV, Dedyukhina EG, Chistyakova TI, Lunina JN, Mironov AA, Stepanova NN, 

Shemshura ON, Vainshtein MB (2017) Application of organic acids for plant protection against 

phytopathogens.Appl Microbiol Biotechnol. ;101(3):921-932.  

40. Morán-Diez ME, Glare TR. (2016) What are Microbial-based Biopesticides?Methods Mol Biol.;1477:1-10.  

41. Nisa H, Kamili AN, Nawchoo IA, Shafi S, Shameem N, Bandh SA. (2015) Fungal endophytes as prolific 

source of phytochemicals and other bioactive natural products: A review.Microb Pathog.;82:50-9. 

42. Nikkhah M, Hashemi M, Habibi Najafi MB, Farhoosh R (2017) Synergistic effects of some essential oils 

against fungal spoilage on pear fruit.Int J Food Microbiol.;257:285-294.  

43. Neeraja C, Anil K, Purushotham P, Suma K, Sarma P, Moerschbacher BM, Podile AR. (2010) 

Biotechnological approaches to develop bacterial chitinases as a bioshield against fungal diseases of 

plants.it Rev Biotechnol.;30(3):231-41. 

44. Pavela R. (2018) Essential oils from Foeniculum vulgare Miller as a safe environmental insecticide against 

the aphid Myzus persicae Sulzer.Environ Sci Pollut Res Int. 2018 Apr;25(11):10904-10910. 

45. Pisa L, Goulson D, Yang EC, Gibbons D, Sánchez-Bayo F, Mitchell E, Aebi A, van der Sluijs J, MacQuarrie 

CJK, Giorio C, Long EY, McField M, Bijleveld van Lexmond M, Bonmatin JM(2017) An update of the 

Worldwide Integrated Assessment (WIA) on systemic insecticides. Part 2: impacts on organisms and 

ecosystems.Environ Sci Pollut Res Int. 2017 Nov 9. doi: 10.1007/s11356-017-0341-3.  

46. Peterson JA, Ode PJ, Oliveira-Hofman C, Harwood JD. (2016) Integration of Plant Defense Traits with 

Biological Control of Arthropod Pests: Challenges and Opportunities. Front Plant Sci.;7:1794. eCollection 

2016. 

47. Radwan MM, Tabanca N, Wedge DE, Tarawneh AH, Cutler SJ. (2014) Antifungal compounds from turmeric 

and nutmeg with activity against plant pathogens.Fitoterapia.;99:341-6. 

48. Razinger J, Vasileiadis VP, Giraud M, van Dijk W, Modic Š, Sattin M, Urek G (2016) On-farm evaluation of 

inundative biological control of Ostrinia nubilalis (Lepidoptera: Crambidae) by Trichogramma brassicae 

(Hymenoptera: Trichogrammatidae) in three European maize-producing regions. Pest Manag 

Sci.;72(2):246-54.  

https://www.ncbi.nlm.nih.gov/pubmed/19226754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchand%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=29273980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dimier-Vallet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29273980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vidal%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29273980
https://www.ncbi.nlm.nih.gov/pubmed/29273980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mall%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29304005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Larsen%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=29304005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=29304005
https://dx.doi.org/10.3390%2Finsects9010002
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nisa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25865953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamili%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=25865953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nawchoo%20IA%5BAuthor%5D&cauthor=true&cauthor_uid=25865953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shafi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25865953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shameem%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25865953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bandh%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=25865953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neeraja%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anil%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Purushotham%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suma%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarma%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moerschbacher%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Podile%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=20572789
https://www.ncbi.nlm.nih.gov/pubmed/20572789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pisa%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goulson%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gibbons%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez-Bayo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitchell%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aebi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Sluijs%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacQuarrie%20CJK%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacQuarrie%20CJK%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorio%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Long%20EY%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=McField%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bijleveld%20van%20Lexmond%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonmatin%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=29124633
https://www.ncbi.nlm.nih.gov/pubmed/29124633


 

 

 

1496 

 

49. Roy S, Handique G, Muraleedharan N, Dashora K, Roy SM, Mukhopadhyay A, Babu A.(2016) Use of plant 

extracts for tea pest management in India.Appl Microbiol Biotechnol. ;100 (11):4831-44.  

50. Santamarina MP, Ibáñez M.D., Marqués M, Roselló J, Giménez S, Blázquez MA (2017) Bioactivity of 

essential oils in phytopathogenic and post-harvest fungi control, Natural Product Research, 31:22, 2675-

2679.Seiber JN, Coats J, Duke SO, Gross AD. (2014) Biopesticides: state of the art and future opportunities.J 

Agric Food Chem.;62 (48):11613-9.  

51. Shakeel M, Farooq M, Nasim W, Akram W, Khan FZA, Jaleel W, Zhu X, Yin H, Li S, Fahad S, Hussain S, 

Chauhan BS Jin F (2017) Environment polluting conventional chemical control compared to an 

environmentally friendly IPM approach for control of diamondback moth, Plutella xylostella (L.), in China: a 

review. Environ Sci Pollut Res Int.;24(17):14537-14550.  

52. Song PP, Zhao J, Liu ZL, Duan YB, Hou YP, Zhao CQ, Wu M, Wei M, Wang NH, Lv Y, Han ZJ. (2017) 

Evaluation of antifungal activities and structure-activity relationships of coumarin derivatives.Pest Manag 

Sci.;73(1):94-101.  

53. Sparks TC, Hahn DR, Garizi NV (2017) Natural products, their derivatives, mimics and synthetic equivalents: 

role in agrochemical discovery.Pest Manag Sci.;73(4):700-715.  

54. Sparks TC, Lorsbach BA (2016) Perspectives on the agrochemical industry and agrochemical discovery 

Published online in Wiley Online Library: 16 December 2016 (wileyonlinelibrary.com) DOI 10.1002/ps.4457 

55. Swiontek-Brzezinska M., Jankiewicz U., Burkowska A., Walczak M. (2014) Chitinolytic Microorganisms and 

Their Possible Application in Environmental Protection Curr Microbiol 68:71–81 

56. Tomasetto F, Tylianakis JM, Reale M, Wratten S, Goldson SL (2017) Intensified agriculture favors evolved 

resistance to biological control.Proc Natl Acad Sci U S A. ;114(15):3885-3890.  

57. Villaverde JJ, Sevilla-Morán B, Sandín-España P, López-Goti C, Alonso-Prados JL.  (2014) Biopesticides in 

the framework of the European Pesticide Regulation (EC) No. 1107/2009.Pest Manag Sci.;70(1):2-5.  

58. Vinale F, Nicoletti R, Lacatena F, Marra R, Sacco A, Lombardi N, d'Errico G, Digilio MC, Lorito M, Woo SL 

(2017) Secondary metabolites from the endophytic fungus Talaromyces pinophilus.Nat Prod Res. 2017 

Aug;31(15):1778-1785.  

59. Wei C, Liu J, Maina AN, Mwaura FB, Yu J, Yan C, Zhang R, Wei H. (2017) Developing a bacteriophage 

cocktail for biocontrol of potato bacterial wilt.Virol Sin. ;32(6):476-484.  

60. Xia Q, Dong J, Li L, Wang Q, Liu Y, Wang Q (2018) Discovery of Glycosylated Genipin Derivatives as Novel 

Antiviral, Insecticidal, and Fungicidal Agents.J Agric Food Chem.;66(6):1341-1348.  

61. Zhao H, Lovett B, Fang W. (2016) Genetically Engineering Entomopathogenic Fungi.Adv Genet. 

2016;94:137-63.  

62. ZhaoX., Haixin Cui, Yan Wang, Changjiao Sun, Bo Cui, and Zhanghua Zeng  (2017) Development strategies 

and prospects of nano-based smart pesticide formulation J. Agric. Food Chem., Just Accepted Manuscript 

DOI: 10.1021/acs.jafc.7b02004 Publication Date (Web): 27 Jun 2017 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Handique%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muraleedharan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dashora%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mukhopadhyay%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Babu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27102124
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seiber%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=25406111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coats%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25406111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duke%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=25406111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gross%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=25406111
https://www.ncbi.nlm.nih.gov/pubmed/25406111
https://www.ncbi.nlm.nih.gov/pubmed/25406111
https://www.ncbi.nlm.nih.gov/pubmed/27570117
https://www.ncbi.nlm.nih.gov/pubmed/27570117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tomasetto%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28289202
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tylianakis%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=28289202
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reale%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28289202
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wratten%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28289202
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldson%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=28289202
https://www.ncbi.nlm.nih.gov/pubmed/28289202
https://www.ncbi.nlm.nih.gov/pubmed/?term=Villaverde%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=24174346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sevilla-Mor%C3%A1n%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24174346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sand%C3%ADn-Espa%C3%B1a%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24174346
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B3pez-Goti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24174346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alonso-Prados%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24174346
https://www.ncbi.nlm.nih.gov/pubmed/24174346
https://www.ncbi.nlm.nih.gov/pubmed/28278635
https://www.ncbi.nlm.nih.gov/pubmed/29168148
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xia%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=29384669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29384669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29384669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=29384669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29384669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=29384669
https://www.ncbi.nlm.nih.gov/pubmed/29384669


 

 

 

1497 

 

Author’ biography with Photo 

Sergiu Fendrihan is Senior scientist and associated professor of microbiology, coworker in many 

projects in country and abroad, of agricultural microbiology, astrobiology, environmental 

microbiology, founder of the first  Bioresource Center from Romania. He wrote over 12 chapter of 

books, 10 books and many scientific articles, about 50 presentations at scientific conferences. He 

is working for many years in the Institute of Plant Protection from Bucharest. 

 

 Marian Lixandru  horticultural engineer, was manager of  former state farm specialized in 

viticulture, which supported and worked in science, agricultural technology , implementing 

project like Makis, working in technologies of plant protection and cultures, establishment of 

new cultures of fruit trees and vineyards, cereals. Author and coauthor for many indexed articles 

in national and international scientific reviews, brochures for farmers and so on. 

 

 

 

 

 


