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THE BIOLOGICAL PREPARATIONS FOR PLANT 
PROTECTION IN ORGANIC FARMING

Consider new directions for biotechnology, creating conditions for the devel-
opment of chemical and biological plant protection, their rational levels and pro-
portions. The article aimed to present the problems of plant protection in ecological 
agriculture, using the possibilities of modern biotechnology. Application traditional 
technologies demonstrate indispensable contradiction between the plant protection 
requirements condition and the need to preserve environment. The systemic approach 
of relations between crop and pests opens new possibilities in researching biocenotic 
relationships within ecosystems and halting spending growth trends directed to plant 
protection. Parting from the aggravation of ecological situation and taking into 
account the achievements in the field of biological plant protection, in the Republic 
of Moldova consistent measures have been undertaken in the direction of ecologi-
cal agriculture promotion. For solving of plant protection problems were developed 
biotechnological processes of production and application of an impressive range of 
biological means, which is used for conventional and organic agriculture. The main 
legislative documents (Low No 115 from 2005 concerning the ecological agriculture, 
Government decision No 149 from 2006 concerning its implementation, a series of 
regulations) have been adopted. The results relative to production organization, 
processing and marketing of ecological products are being registered, but a series of 
the technological problems remains which are waiting their solution. 

вiotechnology, conventional agriculture, organic farming, ecology, 
biological preparations

The pesticide, as a chemical compound, used to control weeds, plant 
diseases or insects. Since pesticides may be harmful to humans, animals, or 
the environment, it is important to understand the fate of pesticides after 
application. In connection with the adverse impacts of pesticides people 
throughout the world are interested in organic or “naturally produced” 
foods. However, although similar in principle, growing crops or producing 
animal food or without use of pesticides is different from “organic” farm 
production. Legally, there are steps that growers must follow before the 
word “organic” can appear on the label. Conventional growers use pesti-
cides, fertilizers, genetically engineered organisms and growth enhancers to 
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stimulate their soil and crops. Typically, the health of the soil is of second-
ary importance compared to gaining strong short-term crop yields. If the 
soil is found to be lacking or depleted in nutrients, synthetic fertilizers are 
added. Crops may be grown from genetically engineered seeds and pesticide 
usage is allowed to control crop pests. Conventional farmers can also use 
manure without restrictions and are not required to keep records of their 
production practices [1, 2, 3, 4, 5, 6]. 

Organic farming (ecological agriculture) is a completely different system 
from conventional farming. Over the years, organic farming has become 
defined very simply as a practice that does not use synthetic pesticides or 
conventional chemical fertilizers, but organic farming involves much more 
than this [7, 8, 9, 10, 11, 12]. Now, organic farming is more popularly 
known for what it is not. Conventional agriculture is far more widespread, 
so let’s first take a look at the conventional process in order to better under-
stand the differences that distinguish organic farming from other agricultural 
systems [8, 13, 14, 15, 16].

Ecological agriculture is a system which avoids or largely excludes the 
use of synthetic inputs (pesticides, fertilizers, hormones, feed additives etc.) 
and to the maximum extent feasible relies upon biological protection, crop 
rotations, animal manures, mineral grade rock additives and biological sys-
tem of nutrient mobilization. Organic farming is a method of crop and 
livestock production that involves much more than choosing not to use 
pesticides, fertilizers, genetically modified organisms, antibiotics and growth 
hormones [17, 18, 19, 20, 21]. 

Taking into account the negative phenomena of conventional agricul-
ture and to ensure permanent progress and lengthy agriculture, which must 
remain in harmony with nature, the world has consolidated the Interna-
tional Federation of Organic Agriculture Movement (IFOAM). Over the 
past few years have been crystallized and the main requirements for organic 
products, which are currently classified in EU Regulation No 2092/91 of 
24.06.1991 [1, 7, 22, 23]. To improve process improvement activities in 
organic agriculture since 1 January 2009 new regulations were approved 
(No 834/2007 and No 889/2008), which references to Directive 2092/91 
were automatically taken over by No 834/2007 [5, 11, 23]. Although serious 
premises are known to promote green technologies, however, the results 
have been modest, which requires further research to ensure scientific and 
technological strategy for implementing this kind of activity [5, 11].

Material and methods. Isolation, identification and determination of 
biological strains of baculovirus, bacteria, fungi, and actinomicetes were 
performed by applying optical and electronic microscopy, production and 
application of biological means of plant protection. The efficiency of bio-
logic preparations was determined by Abbot formula, which provides natural 
insect mortality [21, 23, 24].
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The establishment of biological protection systems applying bacterial 
preparations, baculoviral and fungal entomopathogens, biologically active 
substances, including sex pheromones has been carried out on the systems 
of pest forecasting development [8, 25, 26].

Testing in laboratory and experimental group means, methods and con-
ventional and organic farming systems was conducted in four randomized 
repetitions in accordance with the general requirements of experiences of 
this kind [7, 27, 23].

Results. The Biological Protection — foundation and part of organic 
farming. Many different definitions of biological control have been pro-
posed. According to Cook and Baker (1983) “Biological control is the 
reduction of the amount of inoculum or disease producing activity of a 
pathogen accomplished by or through one or more organisms other than 
man’’. Based on this broad definition of biological control, organisms and 
procedures involved include: avirulent or hypo-virulent individuals or pop-
ulations within the pathogenic species, antagonistic microorganisms, and 
manipulation of the host plant to resist the pathogen more effectively.

Biological plant protection utilizes nature’s own methods in the preven-
tion and combatting of plant diseases and pests. It is based on ecological 
balance, where each and every living thing has a place of its very own in 
nature, its own biological niche. In biological plant protection pathogens 
are controlled by their natural enemies — microbes isolated from nature. 
From new methods of pest control are the most effective biological that 
the current concept would be more correct to name as their density rout-
ing methods through biological agents and comprise a broad spectrum of 
processes. These include the introduction and acclimatization of new areas 
of biological entities, mass production and launch seasonal agrocenosis 
protected [5, 12, 23]. This is a system for regulating population density 
of pests, taking into account the specific environment and their dynam-
ics, using natural mechanisms and entities useful adapted to maintain the 
populations of pests and pathogens below the economic damage, ensuring 
economic efficiency and environmental.

Enhancing the efficiency of biological protection can be achieved in the 
phytosanitary situation of the protected-culture knowledge, biology capabili-
ties pest and biological agent. Addressing Plant Protection and Development 
of the production of organic products can be achieved when applying main 
groups of biological agents: entomophages, biological products (viruses, 
fungi and bacteria) and biologically active substances, first sex pheromones 
[5, 9, 10, 23].

Given the fact that the mechanisms regulating natural ecosystem is 
determined by complex relationships between components lower levels of 
organization of living matter (the consortional systems and food chains), 
which can be searched in accordance with existing methods, it is obvious 
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that investigations natural ecosystem in order to determine mechanisms of 
adjustment can be made only in the food web. It is necessary to research the 
relationships that are falling species enlightening plant and phytophagous 
specialized as species polyphagous and oligophagous pests do not determine 
the status circuits of substances, but only serve as elements of doubling the 
mechanisms of transformation of matter and energy. Therefore in order to 
develop models and plant protection systems necessary to detect natural 
ecosystem regulation naturally mechanisms or less modified under the in-
fluence of anthropogenic factors.

As an indication main selection means of plant protection do not have 
to use the degree of destruction of the pest, but the elimination phytopha-
gous during the whole ontogenetic and taking into account the phenomenon 
of post action over several years. The persistence of biological agents within 
agrocenosis demonstrates that these is extracted from natural conditions, 
and then apply in order to protect plants become artificial analogues of 
natural compounds regulating density populations of harmful organisms.

The aim of natural control is to restore a natural balance between pest 
and predator and to keep pests and diseases down to an acceptable level. 
The aim is not to eradicate them altogether. Pesticides do not solve the 
pest problem. In the past 50 years, insecticide use has increased tenfold, 
while crop losses from pest damage have doubled. Here are three important 
reasons why natural control is preferable to pesticide use [28, 29, 30]. Pes-
ticides can quickly find their way into food chains and water courses. This 
can create health hazards for humans. Human health can also be harmed 
by people eating foods (especially fruit and vegetables) which still contain 
residues of pesticides that were sprayed on the crop. 

There are a number of harmful effects that chemical pesticides can 
have on the environment. Pesticides can kill useful insects which eat pests. 
Just one spray can upset the balance between pests and the useful predators 
which eat them. Artificial chemicals can stay in the environment and in the 
bodies of animals causing problems for many years. Insect pests can very 
quickly, over a few breeding cycles, become resistant to artificial products 
and are no longer controlled. This means that increased amounts or stronger 
chemicals are then needed creating further economic, health and environ-
mental problems.

Development of Ecologic Agriculture in the World and Republic of Mol-
dova. In response to environmental actions, in 1972, in Versailles was es-
tablished IFOAM who managed to promote organic farming and currently 
meets approximately 1.000 members in 170 countries. The main results of 
the latest survey on certified organic agriculture world-wide show that 43.1 
million hectares of agricultural land are managed organically by 2 million 
producers. The regions with the largest areas of organically managed agricul-
tural land are Oceania (17.3 million hectares or 40 % of the global organic 
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farmland), Europe (11.5 million hectares or 27 % of the global organic 
farmland) and Latin America (6.6 million hectares or 18 %). 

On a global level, the organic agricultural land area increased by 6 
percent or almost 6 million hectares compared with 2012; mainly due to 
a major increase of organic land in Australia. The countries with the most 
organic agricultural land are Australia (17.1 million hectares), Argentina 
(3.2 million hectares) and the United States (2.2 million hectares). The 
highest shares of organic agricultural land are in the Falkland Islands (36.3 
percent), Liechtenstein (31.0 percent), and Austria (19.5 percent). The 
countries with the highest numbers of producers are India, Uganda and 
Mexico [31, 32, 33]. 

As of the end of 2013, 11.5 million hectares in Europe were managed 
organically by more than 330000 farms. 2.4 % of the European agricultur-
al area is organic. Twentyseven percent of the world’s organic land is in 
Europe. The countries with the largest organic agricultural area are Spain, 
Italy, France, and Germany. There are eight, countries in Europe with more 
than ten percent organic agricultural land: Liechtenstein, Austria, Sweden, 
Switzerland, Estonia, the Czech Republic, Latvia, and Italy. Compared 
to 2012, organic land increased by 0.4 million hectares and the European 
market size was 24.3 billion еuro. 

As organic moves beyond a niche, the organic movement needs to take 
stocks of what organic has become and what the future holds for us all. The 
movement needs to be prepared to cope with future political developments, 
environmental challenges and market trends. IFOAM EU initiated a par-
ticipatory vision process to prepare the movement to proactively face the 
future [IFOAM, 2015] [34, 35, 36].

In Republic of Moldova to achieve these goals were taken some mea-
sures sparse, which did not allow this movement to grow. It should be 
mentioned that it is known for some favorable conditions. Besides the 
achievements already made towards the development and application of bi-
ological methods of plant protection, the primary basis for obtaining organic 
products were taken a series of measures aimed at obtaining, processing and 
marketing of organic products [5, 7, 11].

It is worth mentioning that in terms of production achieved, organic 
agriculture and responding to the objects particularly important for Mol-
dova, as for example:

•	 Meet the growing domestic and foreign natural products, which 
clearly demonstrated the contribution to maintaining and improving 
the health of humans and animals;

•	 Considerably diversified range of product categories in the market 
is in a state of overproduction and increasing the volume of crop 
production values ​appreciated at the moment we value;

•	 Facilitates the production activity of native farm out the lack of 
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competition on the foreign market for some vegetables and fruits 
that have optimal conditions for the application of technologies for 
organic products;

•	 Material interests prices farmers through organic products exceeding 
1.5—3 times the conventional prices, although there has been a 
15—20 percent decrease in production volume;

•	 Enhances the quality of biological, biochemical and nutritional 
organic products. Given the fact that organic products are not a 
result of industrial processes, the consumer chooses the criteria 
morphometric but after their biological value;

•	 Strengthen opportunities for agricultural producers to enter the 
western market for agricultural products, which is highly conventional 
and competing products show particularly high requirements for 
organic products.

Namely in this way can we hope to stop the processes of ecological 
crisis and maintain the natural dynamic balance. Application technologies 
for organic farming are resulting in products with high biological value, 
healthy, pesticide-free and high-quality content.

The new paradigm of sustainable development in agriculture is based 
on respecting the following principles: 

•	 minimization purchased artificial inputs from outside of the farm and 
avoiding them completely in organic agriculture; 

•	 intensive use of renewable sources of energy mainly of local 
provenience, and a more complete energy and nutrient recycling; 

•	 minimization of the negative impact on the environment, and 
utilization of local, more adapted varieties and hybrids of crops, a 
higher biodiversity of crops;

•	 restoration of soil fertility, which is determining the vitality and the 
health of soil, crops, animals and people; 

•	 equity in relationships between producers, processors, distributors, 
sellers and buyers; 

Republic of Moldova has the legislation in this aspect, harmonized with 
the European and international requirements which includes: 

•	 the national concept on ecological agriculture and the action plan for 
the implementation of this concept, adopted by the Governmental 
Decision no 863 from 21.02.2000; 

•	 the Law no 115-XVI from 09.06.2005 regarding the ecological 
production; 

•	 the Governmental Decision no 149 from 10.02.2006 regarding the 
implementation of the low on ecological production; 

•	 the Government Decision no. 1078 of 13.10.2008 «Technical 
regulations for the implementation of Regulation EC 834/2007 on 
organic food production, labeling and control».
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In order to respect these principles we should return to holistic (sys-
tem) researches instead of reductionist ones. Improvement of technologies 
isn’t enough for achieving a more sustainable development and especially 
for organic farming systems. Changes for the whole farming system are 
necessary which show the multifunctional role of agriculture. We need to 
develop self-sufficient and self-regulating production systems, which are less 
dependent from artificial, industrial inputs, can use more efficiently local 
resources and are friendly to the environment. 

Researches have to be undertaken for the whole food chain — from 
crop breeding, primary production by farmers, processing, marketing up to 
consumers. By saying this we mean to take in consideration not only the 
production sector, but also the environment and social sectors. In other 
words, the whole link should be in the attention of researches — from the 
fork up to the table of consumers. 

Vigorous actions taken in Moldova have allowed the institutionalization 
of this field of activity, increase activities within the agricultural producers 
interested in promoting organic agriculture, approval of the National La-
bel «Organic-Moldova» and the recording of significant indicators (Figu-
res 1—3). 

The biotechnology of production of biologic preparations for organic 
farming. Plant biotechnology scientists working to maintain healthy plants, 
optimize crop yields, and minimize pesticide usage. Applying modern tech-
nologies of genetic and gene engineering, become more consistent achieve-
ments aimed at controlling pests and enhancing plant protection in the 
next directions: enhancing a plant’s resistance with genes from the plant 
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242 Çàõèñò ³ êàðàíòèí ðîñëèí   ISSN 1606-9773

kingdom, genetic engineering, as a powerful tool to combat plant virus 
diseases, using antimicrobial proteins to enhance plant resistance (Volos-
ciuc L., 2015).

Given the experience in the production of biological species and the 
need to combat harmful organisms that cannot be countered by other means 
biological, bio developed a special role of local scientists. With their compe-
tition they have been implemented and approved a lot of biological means, 
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which is a powerful tool to combat harmful organisms and improving envi-
ronmental conditions (Voloşciuc L., 2009a, 2012; Volosciuc L., Voyniak V., 
2012). Among these are the following:

Trichodermin BL is constituted under the fungus Trichoderma lignorum 
and used to combat white rot, gray and root vegetable crops, ornamental, 
vegetable and tobacco seedlings and vegetable crops, reducing crop attack 
by pathogens 2—3 times stimulating growth, plant growth by 25—30%. 

Trichodermin F7 — based preparation is the fungus Trichoderma har-
zianum granular and liquid. It is used to combat agricultural crops root rots, 
root rots reducing 1.5—2 times. 

Nematofagin-BL is constituted under Arthrobotrys oligospora fungus and 
used for combat nematodes in protect technical and vegetable crops.

Verticilin — the base of preparation is the fungus Verticillium lecanii in 
the form of a wettable powder. It is recommended for the control green-
house whitefly to the efficacy of 95%.

Rizoplan is constituted under the bacterium Pseudomonas fluorescens 
AP-33 and is used to combat the root rots of crops.

Pentafag is designed to combat bacterial diseases at crops. The prepa-
ration is based on 5 strains of bacteriophages effective in controlling plant 
diseases caused by bacteria of the genus Pseudomonas.	

A lot of viral preparations were developed for pest that cannot be com-
batted by other biological means.

Virin-ABB-3 — to combat Hyphantria cunea in orchards, forests and 
parks. The preparation is based on nuclear polyhedrosis viruses and cu-
mulative and synergistic action granulosis, showing of the epidemic and 
post-action effects.

Virin-MB — to combat Cabbage worm and is based on Mamestra bras-
sicae nuclear polyhedrosis virus.

Virin-OS — to combat insects of genus Agrotis and is based on granu-
losis viruses and nuclear polyhedrosis synergistic action.

Virin-HS-2 — to combat rootworm by cotton and insects of genus 
Heliothis and is based on nuclear polyhedrosis virus.

Virin-CP is intended to combat codling moth and is based on Carpo-
capsa pomonella granulosis virus.

As more and more plant biotechnology products become available, 
studies to evaluate the ecologic and economic effectiveness, as well as risks 
associated with biotechnology must be researched. A successful program 
biological control requires comprehensive cultivation management and good 
cultivation hygiene, which contributed for effectively prevents of pests and 
plant diseases. The right plant management guarantee optimum conditions 
for effective activation of beneficial organisms.
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CONCLUSIONS
Application traditional technologies demonstrate indispensable contra-

diction between the plant protection requirements condition and the need to 
preserve environment. The systemic approach of relations between crop and 
pests opens new possibilities in researching biocenotic relationships within 
ecosystems and halting spending growth trends directed to plant protection. 

Integrated plant protection systems, as an element applied conventional 
and organic farming, is not only a mechanical alternation of chemical meth-
ods of pest combating, but a complex of actions aimed at using natural mech-
anisms regulating the density of populations of organisms harmful and only 
in critical conditions, implementation of minimum quantities of pesticides.

Ensure effective non-chemical plant protection systems is becoming 
reality in the deployment of integrated plant protection with predominant 
application of biological methods of protection.

Biological plant protection — as an efficient method of avoiding the 
conflict between environmental protection and quality of the plant is based 
on continuous use of information related to monitoring populations of 
harmful and useful organisms, and the use of compensation measures and 
combat application entomophages, bio preparations and biological active 
substances.

Republic of Moldova has prerequisites and conditions for the extension 
and deepening of activities sufficient to obtain organic products. Promot-
ing organic agriculture requires improving the legal framework, developing 
national strategy on organic food production, monitoring compliance of 
normative acts, strengthening national body for evaluation, inspection and 
accreditation of operators, supporting farmers to shift conversion period.

Strengthening technology strategy and research functionality to meet 
needs for technological processes aimed at providing means for obtaining 
and processing of organic products is the key position in the intensification 
and extension of educational activities in the taking and processing of or-
ganic products.

Organic farming can be a viable alternative production method for 
farmers, but there are many challenges. One key to success is being open to 
alternative organic approaches to solving production problems. Determine 
the cause of the problem, and assess strategies to avoid or reduce the long 
term problem rather than a short term fix for it. As a result, the wish for 
better synergy between biotechnologies, ecology and plant protection for the 
benefit of sustainable exploitation of the biosphere could thus be granted.
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Волощук Л.Т. Біологічні препарати для захисту рослин в органічному 
сільськогосподарському виробництві

Розглянуто нові напрями у біотехнології, створенні умов для розвит
ку хімічного та біологічного захисту рослин, їх раціональний рівень і про-
порції. Представлено проблему захисту рослин в екологічному сільському 
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господарстві, можливості сучасної біотехнології. Застосування тради-
ційних технологій демонструє протиріччя між умовами захисту рослин 
і необхідністю збереження навколишнього середовища. Системний підхід 
до взаємодії між культурою і шкідниками відкриває нові можливості 
в дослідженні біоценотичних взаємовідносин в екосистемах і зупинки 
тенденцій зростання витрат, спрямованих на захист рослин. На осно-
ві досягнень в галузі біологічного захисту рослин, в Республіці Молдова 
були проведені послідовні заходи щодо розвитку екологічного сільського 
господарства. Для розв'язання проблем захисту рослин були розроблені 
біотехнологічні процеси виробництва та застосування значної кількос-
ті біологічних засобів, які використовуються для традиційного та орга-
нічного землеробства. Основні законодавчі документи (Закон № 115 від 
2005 р. щодо екологічного сільського господарства, рішення Уряду № 149 
від 2006 р. щодо його виконання, низка нормативних актів) прийняті. 
Є результати щодо організації виробництва, переробки та збуту еко-
логічної продукції, проте залишається низка технологічних проблем, які 
очікують вирішення.

Волощук Л.Т. Биологические препараты для защиты  
растений в органическом хозяйстве

Рассмотрены новые направления в биотехнологии, создании условий для 
развития химической и биологической защиты растений, их рациональные 
уровни и пропорции. Представлены проблемы защиты растений в экологи-
ческом сельском хозяйстве, возможности современной биотехнологии. При-
менение традиционных технологий демонстрирует противоречие между 
состоянием требований к защите растений и необходимостью сохранения 
окружающей среды. Системный подход к взаимоотношениям между куль-
турами и вредителями открывает новые возможности для изучения био-
ценотических связей в экосистемах и прекращения тенденций роста рас-
ходов, направленных на защиту растений. С учетом достижений в области 
биологической защиты растений, в Республике Молдова предпринимаются 
последовательные меры в направлении развития экологического сельского 
хозяйства. Для решения проблем защиты растений были разработаны био-
технологические процессы производства и применения широкого ассорти-
мента биологических средств, которые используются для традиционного 
и органического земледелия. Основные законодательные документы (Закон 
№  115 от 2005 г. об экологическом сельском хозяйстве, Постановление 
Правительства № 149 от 2006 г. о его реализации, ряд нормативных ак-
тов) приняты. Результаты, касающиеся организации производства, пере-
работки и сбыта экологически чистых продуктов, есть, но остается ряд 
технологических проблем, которые ждут своего решения.


