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* * * 

Principal directions of research on interactions between forest phyllophagous insects and 

their host trees are reviewed for the period since the middle of the 20
th

 century up to date. The 

considered period is divided into several approximate time intervals partially overlapping be-

cause many of the discussed studies were accomplished during decades. 

In the 1950–1960s, Academician V.N. Sukachev finished his main work – the develop-

ment of biogeocenology, a scientific direction arised at the interfaces of several branches of 

natural sciences. The principal task of the forest biogeocenology was formulated by 

V.N. Sukachev as studies on all relations and interactions of forest components. Specialists on 

forest entomology and forest management developed biogeocenotic principles of forest pro-

tection against pest insects based on the analysis of results of Soviet and foreign observations. 
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In the 1960–1970s, the International Biological Programm (IBP, 1964–1974) was per-

formed. It provoked large-scale biogeocenotic investigations in various directions and in 

many countries. In the context of IBP, the information about flow and distribution of organic 

matter was gathered using integrated methods in natural communities over the world. The as-

sessment of insect impact on the state of forest stands received not only economic (the loss of 

merchantable stem wood) but also fundamental (parameters of primary biological productivi-

ty) value. 

In the 1970–1980s, when IBP and successive programs were active, significant attention 

was paid to the compensatory processes in crowns of defoliated trees: regenerative shoot and 

leaf formation, changes in physiological processes under defoliation of different levels – the 

rate of photosynthesis in primary and regrowth leaves, accumulation and distribution of re-

served matters in stem and root wood. 

In the 1980–1990s, the results of studies conducted over previous periods were summa-

rized. It was shown that phyllophagous insects usually consume approximately 5–15 % of to-

tal leaf area and have no significant impact on the production process, but play the key role in 

ecosystem development under mass outbreaks’ conditions. At the same time, the evaluation of 

carbon flows within ecosystems began, and the concept of plant adaptive strategy was used to 

characterize the responses of trees and other plants to environmental factors, including pest 

attacks. 

The period of the 1990–2000s is mainly the time of forecasting the possible impact of 

climate change on plants, animals, and their interactions at different trophic levels. The spe-

cial attention was paid to responses of root systems to the damage of the above-ground tree 

parts. Some researchers noted that there were no coordination in studies on top and down pro-

cesses in forest communities.  

The last period of the review, approximately from 2000 up to date, is the time of broad-

scale fixation of climatic changes and their influence upon the participants of the multi-

trophic interactions. A serious problem for forest protection development arises under the 

conditions of uncertainty, when we do not know exactly how significant forecasted changes 

may be. 

Conclusion. The interactions between phyllophagous insects and their host trees belong 

to the most interesting and difficult part of natural sciences. The chain of successively devel-

oped directions of research has been accomplished, a great set of data has been gained, but we 

cannot say that the problem is fully understood. The participants of these interactions have 

very different life histories, demands to the site conditions, and so on. The complexity of the 

problem is aggravated now by interrupting relations under observed and forecasted climate 

change. It is especially important to intensify the studies in the context of uncertainty for sil-

viculture and forest protection which are needed to reconstruct their policy.  


