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INTRODUCTION 

Structural and functional changes in forests due to anthropogenic factors have a considerable 
impact on the interaction of phytophagous insects with the phytocenosis. Many features of these 
processes have yet to be investigated in the deciduous forest conditions of the forest-steppe zone. 

We investigated birch forests disturbed by anthropogenic factors in the middle and southern 
Urals. Anthropogenic transformation stages were determined using geobotanical analyses of grass 
(Polyakova 1983), physiological and chemical analyses of soil, and analyses of forest stand structures 
and the dynamics of radial increment growth. The principal subject of study was Lymannia dispar 
populations over the course of a population cycle. 

INSECT POPULATION LEVELS 

Analysis of the forest plots inside and outside outbreak centers showed that both suffered 
equally from pelvasive anthropogenic impacts. The mean level of degradation was extremely high. No 
undisturbed forest plots were found. 

The level of anthropogenic impact determines to a large extent the spatial distribution of 
Lymantria dispm outbreak centers. Thus egg density and caterpillar distribution correlate closely with 
the different stages of anthropogenic transformation: in the most disturbed forests (the fifth stage) a 
high population density and complete defoliation were caused by caterpillars. Pests attacked the least 
disturbed forest plots at the first stage as well, but population density and degree of defoliation were 
minimal there. We found a consistent difference in insect populations (mean weight of gypsy moth 
pupae, and adults, the sex ratio of moth) inhabiting the birch forests, at the first to second and the 
fourth to fifth stages of degradation. As degradation increased, we observed a concomitant increase in 
insect development rate. 

The extent of anthropogenic transformation level also effected the activity of parasites and 
pathogens in gypsy moth populations. The natural mortality of late-instar larvae due to nuclear 
polyhedrosis was 42 percent higher in forest plots at the fourth stage than in the third stage; tachinid 
and ichneumonid parasitism was four times higher. In lowdensity birch stands significantly disturbed 
by anthropogenic factors, gypsy moth larvae tend to occur mainly on trunks and branches and to 
disperse by wind in the second instar, thus reducing the population density. 
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FOREST RESPONSES TO DEFOLIATION 

The forest reaction to defoliation is largely determined by the mean level of its anthropogenic 
transformation: at the same degree of defoliation the forest stand reaction correlates with the stages of 
anthropogenic dynamics. In weakly disturbed forest stands (at the first and second stages), Lymannia 
dzkpar does not cause complete defoliation and no structural transformation is evident except for a 
10 percent growth loss, which may be caused by the dispersal of larvae to more degraded forest plots. 
At the third and later stages of the anthropogenic dynamic, forest reaction includes two substantially 
different developments: rapid death (within a year of defoliation) and slow death (over several 
subsequent years). Duration of the second response increases significantly in the most degraded forest 
plots. At third to fifth stages, total forest stand mortality in the gypsy moth outbreak centers in the 
Middle and Southern Urals was 10 to 20 percent and 0 to 10 percent at third stage, 20 to 40 percent 
and 10 to 20 percent at the fourth stage, and 40 to 80 percent and 20 to 50 percent respectively, at 
the fifth stage. In some forest plots, total mortality reached 100 percent of the forest stand, and the 
area of these forests increased substantially in the 2 or 3 years after the outbreak. Intensive bogging 
and 40 to 60 percent mortality of forest stand were obsewed after defoliation. Thus the most 
significant result of severe degradation is protraction of the defoliation aftereffect and, as a further 
result, continued structural transformation of biogeocenoses. Among other reasons, this may be 
explained by a drastic drop in forest resistance, causing the increase in the biogeocenosis relaxation 
time. 

Inside the outbreak centers there were plots which were infested with a tree bacterial disease 
caused by Erwinia muZtivmm. Analysis of the concurrence of these two processes shows an additive 
effect taking place. The most important after-effect of the outbreak is the consistent level of tree 
diseases in the forest stand just following the outbreak. Another important outbreak after-effect is the 
intensive attack by xylophagous insects on trees weakened by defoliation, the result of which is 
accelerated tree mortality. 

In sum, the level of anthropogenic transformation of birch forests in the forest-steppe zone 
determines to a large extent the population dynamics of gypsy moth populations and the kind of 
phytocenosis reaction. That is why the monitoring of disturbed deciduous forest ecosystems stratified 
into different anthropogenic transformation stages may be a strategically important means of improving 
forest protection. It may also be used as a method of predicting forest resistance and the dynamics of 
anthropogenic ecosystems. 




