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ABSTRACT. Aspects regarding pest control in forest ecosystems. The 
following paper is constructed as an essay meant to discuss pest control in forest 
ecosystems from the point of view of the forest’s multiple functionality. We will 
highlight the alarming degree of disease spread in Romanian forests and in other 
European countries where this state of facts has caused massive deforestation. 
Biotechnical, chemical and biological methods are presented, their advantages and 
limits, but also the complex or biocenotic method which is the latest method of 
pest control meant only to reduce the population of insects below the critical level, 
not to eradicate them entirely.    
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1. Introduction 
 
 An essay on degraded forest ecosystems might seem unimportant 
considering the context of the last two decades. In Romania, deforestation have 
become a trend in the last two centuries, a means of making ends meet for the 
underprivileged inhabitants of mountain villages while some politicians and 
businessmen amass huge fortunes. Thus, considering that apparently nobody cares 
for forests (forest guards cut trees, businessmen sell forests, tourists taint it by 
leaving their garbage behind and by making fires etc.), this essay is meant to bring 
this subject to attention in order to preserve forests, the planet’s main source of 
oxygen, by highlighting the main methods of pest control for this type of ecosystem.  
 

2. Results 
 

The presence of damaging insects in forest ecosystems has generated the 
need of adopting methods and means of reducing their attacks, maintaining them 
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bellow a critical level, without negatively influencing the economical and 
ecological aspects.     

The forest, a mix of forest ecosystems, is both a complete constituent and 
an active element of the environment. As a “biological factory” producing vegetal 
biomass (mostly wooden but not only) and animal biomass, the forest positively 
influences the other environmental constituents by its very existence and by the life 
processes of its components.  Therefore, it shapes climatic conditions, it retains and 
eases soil and subsoil water infiltrations caused by rains and snow falls thus 
slowing the surface water leaks on slopes, it ensures the formations of springs and 
maintains the normal course of freshwater streams, it protects the soil against 
erosion, landslides, settlements and drying. Also, by ensuring a biological drainage, 
the forest protects the soil against the formation of swamps; it prevents warping in 
the reservoirs which provide a direct water supply and hydroelectricity; it also a 
source of negative ions and oxygen for the atmosphere as well as a means of 
purifying it of different types of dust and gases, industrial pollutants. The forest’s 
moderate and calm phytoclimate, its beauty and diverse landscape offer a charming 
and healthy escape from urban life and the effects of industrialization. The forest is 
not only the perfect location for outdoor activities: rest, entertainment and hunting, 
fishing; but also for recovery treatments.  

This is a brief description of the complex part that forests play as natural 
material producers, positively influencing the environment and human life. Its 
impact on human development suggests that the forest (or any forest ecosystem) 
implies several functions: production, environmental protection and, as a result, the 
protection of human life, functions which have determined the creation of 
relatively new concepts: multiple functionality and multiple use of forests.  
 Humans have gradually come to grasp the importance of the protection the 
forest offers because of the impact human activities have had on nature. Massive 
deforestations on all continents and a wrongly and abusive usage of the resulting 
land have caused a severe unbalance both in the natural environment(water 
torrents, excessive surface erosions, underground erosions, landslides, warping, 
floods, climate changes, landscape degradation) as well as in the urban, 
industrialized environment (air pollution, water pollution, phonic pollution etc.) 
 Due to the fact that the same part of forest land can perform several tasks, 
ensuring healthy, well structured forests generally guarantees the fulfilment of the 
production and protection functions. However, since it is known that different 
arboreous species and structures provide a varied and specific performance, one 
may assert that both the configuration and the structural form of the arboreta must 
correspond to the optimal performance of certain prioritised functions 
(hydrological, anti-erosion, air purification, leisure, health recovery, entertainment, 
cynegetic etc.)  
 Forests comprise perennial ecosystems, their life-spam surpassing a 
century, as silviculture operates with spaces and natural forces of production over 
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Figure 1. Massive deforestation in Padiş Plateau, 
in the area of Apuseni Natural Park, due to the harmful  
influence of damaging insects (photo: Ovidiu Gaceu). 

 

long periods of time. This aspect generates the need of ensuring highly responsible 
interventions when dealing with forests. The workers’ actions have consequences 
for a series of future generations. A better life for these generations, a full 
satisfaction of social demands over decades and centuries require well-prepared 
and carefully tended forest: the forest of the future.  
 Due to the fact that Romania’s forests comprise arboreta of valuable 
autochthonous species, they are generally resistant to harmful factors. By research 
and prognosis one determines the degree of harm afflicted by forest pest. The 
nature of the pest and that of the attacked host determines the system of measures 
required to prevent the effects of the damage.  Sadly, Romanian and European 
forests have grown more and more diseased, especially the coniferous ones, 
determining severe deforestations in order to limit the effects of the diseases 
caused by pests (figure 1).  

 
Climatic risk factors such as 
strong winds and heavy 
snow fall lead to the 
uprooting of trees, to their 
breakage or cause the 
breakage of their branches. 
During the last decades, the 
tree arboreta, especially in 
what concerns conifers, has 
been gravely affected by 
deforestation and breakage 
caused by wind, snow and 
frost. Due to this status quo, 
the damaged trees which 
were not properly cut or 
removed from the forest 
have favored the 
inhabitation and 

proliferation of bark beetles, the spread of mould and other funguses which spread 
and harm the healthy trees located in the vicinity of the damaged ones. 
  Broken trees lose their ability to fight infection, are easier affected by 
lignivorous fungus and moulds. Frequently encountered are the xylophagous fungi 
Stereum sanguinolentum, Gloephyllum sp. and Hirschioporus sp., Foomitopsis 
pinicole or Anysomyces odorata (a saprophyte harming fallen wood and knobs). In 
what concerns insects which frequently harm pine spruce, the most common 
species is Ips typographus. Healthy or less harmed spruce are frequently attacked 
by Dendroctonus micans Kuy, a primary insect pest (Simionescu, 2007). 
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 Therefore, this is the manner in which climatic risk factors indirectly 
contribute to the development and spread of pest in the forested massifs of Romania. 
 The first to be used were the biotechnical methods, as much as they could 
be applied. Once the chemical industry evolved, allowing the synthesizing and 
conditioning of various toxic chemicals having a biological application, the 
chemical method became widely used. The spectacular results obtained determined 
the rapid development of chemical products used to control different kinds of pest. 
The synthesizing of organochlorines, especially those containing DDT as well as 
the highly efficient effect they had determined their mass-production and 
widespread use. Moreover, these were the most frequently used products after the 
Second World War. The preference for these pesticides is explained by their 
practicality, as they are simple to prepare and disperse easily on plants, providing a 
high technical and biological efficiency. Mechanical equipment, planes and 
choppers of all sorts have been build or adapted and used for this purpose. Another 
technical advantage is that these products are not highly toxic for humans or 
animals. However, the disadvantage of leaving residues on plants, soil and in the 
water, the persistence and remanence of this treatment cause the destruction of the 
useful entomofauna, thus affecting the biocenosis. By their accumulation of these 
substances in plants and soil and their spread from vegetation to fauna, these 
pesticides have proved to be increasingly noxious, polluting the environment. 
Because of these disadvantages, the use of the above products has been prohibited. 
They were replaced by other products, much more biodegradable and which 
decompose in non-toxic substances soon after being used. However, these are still 
quite toxic, contributing to the polluting of the environment in one way or another 
and efforts are being made so as their usage is limited. 
 Replacing the chemical method with the biological one has become an 
alternative which can be used in all its complexity. Efforts have been made during 
the last decades for creating new products for this method, as efficient and 
competitive as those of the chemical method. However, their application is quite 
limited because of the complexity of the technology used for their production and 
their high cost.  
 Thus, the concept of integrated pest management was created. One of the 
measures involved is the redirecting of populations of useful insects, second-level 
consumers, towards phytophage populations so as to control them. This technique 
is supplemented by the use of cultural, biological and non-polluting chemical 
methods.   
 This method has gradually evolved, being considered complex, rational, 
appropriate and biocenotic. 
 Unlike agrobiocenoses, poor in useful organisms because of the frequent 
use of chemicals against phytophages and of herbicides, forest biocenoses have 
generally preserved their populations of useful insects and are ecologically stable.    
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 The forest is considered to be one of the richest ecosystems, thus possessing 
a more stable natural equilibrium. The food chains of these ecosystems are rarely 
interrupted so that interventions in restoring trophic levels are seldom needed. 
 In the case of forests, the final purpose is that of using their own biological 
resources for an integrated pest management so as to maintain the harmful insect 
populations at a level that does not cause economic damages. The integrated pest 
management does not imply the total destruction of the pest population, but 
maintaining it below a critical level. 
 All ecological niches must be occupied so that ecological connexions 
might ensure the appropriate functioning of the basic components of an ecosystem. 
This is the main condition for maintaining the cenotic homeostasis at a high level 
of stability.  
 In the case of forest vegetation, the integrated pest management technique 
implies the combination of silvicultural, physical, biological and chemical methods 
and of biotic factors in order to limit pest multiplication. A natural forest, due to its 
complex structure and its multi-functionality, is more resilient when opposed to 
natural adversities and harmful insects than a mono-specific forest plantation. While 
natural biocenoses benefit from a large variety of biological resources ensuring a 
stable biological equilibrium, young cultures, artificial arboreta suffer from a much 
more precarious biocenotic balance due to its low variety of living organisms.  
 The concept of integrated pest management must be understood as a 
technique functioning from the creation of a forest culture, during its development 
and up to the end of its life cycle. The most important aspect of this integrated 
method is the usage of a superior genetic material which would provide a higher 
resistance to pests and an appropriate level of health to the trees and to the forest 
respectively.  Therefore, this approach implies that biocenosis must constantly be 
improved in order to preserve all the attributed that ensure an appropriate 
ecological stability. This method also encourages the promotion of autochthonous 
species which have, over the years, demonstrated their economical and social value 
by forming viable, resistant arboreta. This type of formations will allow the 
development of a proper fauna and entomofauna, coexisting so that the competition 
between species does not severely affect one or the other. Moreover, this would 
also create the necessary conditions for the stimulation of the development of 
useful organisms which play an important part in trophic levels and in pest control. 
An integrated pest management implies the combined usage of silvicultural, 
biological and chemical methods so as to significantly reduce environmental 
pollution and damages inflicted to the forest. Thus, it does not completely exclude 
chemical methods but it restricts their use so that their negative influence is as 
limited as possible. Unfortunately, while harmful species are eradicated, useful 
organisms are also affected.  
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3. Conclusions 
 The following conclusions can be drawn as a result of the analysis which 
has been conducted:  
a) The forest possesses a multiple-functionality, ensuring the protection of the 

environment and of human life as well as the production function.  
b) Romanian forests as well as those of other European countries (Germany, Slovakia 

etc.) have grown more an more affected by diseases. The authorities have not 
implemented the necessary measures in due time, thus causing massive 
deforestations in order to limit the effects of the diseases caused by pests. 

c) In the search for the most suitable pest control technique, several biotechnical, 
chemical and biological methods have been elaborated. As all of these are 
limited, the concept of integrated pest management has been introduced, thus 
giving birth to a more efficient and complex method, the biocenotic method 
which is not meant to eradicate the populations of harmful insects but rather 
maintaining them at a manageable level.   
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