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Late summer in 1975, an enthusiastic group of specialists, led by Dr. TIBOR
JERMY, member of the Hungarian Academy of Sciences, visited the sand-dunes of
the Nyírség region. The specialists worked at the Research Institute for Plant Protection of the Hungarian Academy of Sciences (HAS), the Plant Protection and
Agrochemistry Centre of the Ministry of Agriculture and Food, the Plant Protection and Agrochemistry Station of county Szabolcs-Szatmár, the Újfehértó Experimental Station of the Research and Development Institute for Fruit Growing and
Ornamentals, the Training Farm of the College of Agriculture at Nyíregyháza.
Their objective was to find apple orchards of various sizes and with different production practices which would allow them to make regular and reliable detections
as well as multiple studies meeting the requirements of agro-ecosystem researches
for at least 10 years.
Following the survey in the Nyírség region, we selected 4 areas of different
types in this apple growing district: small plots untreated for several years (0.2 ha),
treated home gardens (0.5 ha), conventional commercial orchards (5 ha) and intensive large-scale apple fields (100 ha). In addition, there was the 5.8 ha apple orchard in the vicinity of a woodland, belonging to the Research Institute for Plant
Protection of the HAS in county Pest: it was split into a treated and an untreated
part.
Similar survey preceded the selection of fields in the maize growing area of
Mezőföld where researches on maize grown in monoculture and in crop rotation
could start thanks to the leaders of the Agricultural Holding of Agárd and the Cooperative Farm of Kápolnásnyék. Of course, these surveys and selection of areas
were preceded by several activities, the most important being that Dr. JERMY had
reacted, with good sense and in due time, to the challenges of the era. He knew that
a thorough ecological study of the agricultural areas was needed and justified, because, on the one hand, over 70% of the country was under agricultural cultivation
and, on the other hand, the ecological effects of the new methods used in agricultural production were not known at all. We had not studied and understood the ef*
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fects, on the communities of the agricultural areas, of new management programmes
(i.e., monocultural production on large growing areas, intensive nutrition, mechanisation, chemical pest control, etc.) of the production systems introduced and operated in compliance with the social and economic philosophy of the period, however such knowledge and information were necessary to work out, then to apply
the new production methods which seemed to be optimal both economically and
environmentally.
TIBOR JERMY not only recognised that no modern agricultural production
could exist without the exhaustive knowledge of conditions prevailing in the
agro-ecosystems, but he also convinced the professional public of its necessity and
importance. Following his proposal, the Committee on Zoology and the Committee on Plant Protection of the HAS initiated an overall ecological exploration of the
agro-ecosystems of the two major crops grown in Hungary, i.e., winter apple and
maize. The programme coordinated by the Research Institute for Plant Protection
was completed between 1976 and 1985, financed by the Central Research Funds of
the HAS.
He personally worded the most important objectives of the programme stating that people could only make use of the essential elements of the ecosystem for
the purpose of modern agriculture if they knew well the conditions of the landscape altered by human interventions. For this, the structure, the species composition (if possible) of the agro-ecosystems, the system of relationship among the pest
populations and the conditions of population dynamics had to be explored. Furthermore, the mechanisms regulating the agricultural areas, the ecological problems of changes in the sector and the possibilities of sustainability had to be studied.
It was clear at the very beginning of the programme that a close working cooperation among specialists of biology, zoology, taxonomy, plant protection, botany, ecology and plant production had to be established for several years. Following the convincing arguments by TIBOR JERMY, several institutions, research groups
and specialists of the country joined the programme and participated in its effective implementation.
In order to completely explore the living associations of agricultural areas,
several methods for investigation and collection were used: light traps, suction
traps, soil traps, yellow plates, sexual pheromone traps, traps for arthropods walking on the twigs and trunks, mash traps, gleaning, beating, sweep-netting, individual plant inspecting, mite brushing, placing out nesting boxes for birds, fixing corrugated cardboards on trunks, and extracting specimens from the gathered materials by various means. Catches were removed daily (light traps) and weekly, while
the various surveys were made weekly or biweekly from April to the end of October.
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The results of this research confirmed that a much higher number of animal
species lived on the agricultural area than it had ever been imagined. It was found
that the agricultural areas in Hungary and even the plantations under intensive cultivation do not belong to the notion of “cultural desert”.
As many as 1759 animal species were identified in the apple plantations,
twice as much as OATMAN identified on the apple growing areas of the USA in
1964. The number of species living in apple orchards decreased with increase in
the intensity of crop production and plant protection, although the number was
nevertheless very significant (467 species) on the more intensively cultivated areas. A similar trend was found in the density of pest species with density being
highest in the untreated scattered areas and gradually decreasing with increase in
the size of the area and the intensity of the cultivation. On the contrary, some insects (e.g., leaf miners) reached their highest population density under the most intensive cultivation, but the number of the pest species then significantly decreased.
The presence of 582 species was detected in maize fields. It was found that no
great difference existed in either the number of species or the population density
between maize plants grown in monoculture or in crop rotation. The monoculture
induced neither reduction in the fauna nor great increase of the insect population
inhibiting plant production. The observations and the studied relationship are of
great importance, because no similar work had ever been done before.
On the basis of these studies it was concluded that the establishment of and
changes in the composition of species in the agro-ecosystems were primarily influenced by human activity, more precisely by the impact of the plant protection
programmes and other methods used in the plantations. The effects of weather and
environmental conditions were only secondary. We demonstrated that only a small
proportion of the species (2.1–4.4%) living in a particular area consisted of harmful organisms. On the other hand, the density of potential pests was much higher,
capable even of being 25% of the identified fauna. The typical annual agricultural
crops (field crops) and their vicinity were much poorer than the more diversified
biotopes of the several-decade-old apple orchards and their environment. Under
more natural conditions with minor direct influence of the human factors, the
weather, the environment and the natural elements (parasitoids, predators) were
the most significant population regulating factors.
It was confirmed at the same time that large populations of several species of
beneficial insects prevailed on the agricultural areas, even in the regions with intensive cultivation. The possibilities offered by them were recognised in the very
first years of research. We started to investigate the host-parasitoid relationship
(leaf rollers, leaf miners, chalcidoid wasps, braconid wasps, etc.), the host-predator
relationship (spider mites – predatory mites, aphids – lacewings, Stethorus species,
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syrphids, etc.) and the role of parasitoids in the population dynamics of the pests.
Relative equilibrium established under natural conditions (e.g., in patchily distributed untreated apple plantations). There was a greater balance in the number of
phytophagous and zoophagous species. But, the characteristic of areas with intensive cultivation was that certain pest species were completely eliminated (e.g., leaf
rollers with one generation), or reduced to an insignificant density (e.g., codling
moth, San José scale), while other species had an increased population density
(e.g., leaf miners). In these situations, the increase in the population density of a
particular pest might create advantageous conditions for the increase of the
parasitoids to such an extent that they became an important factor in regulating the
population. Thus, a relative balance was created and maintained until a new harmful effect was generated for the ecosystem.
We found in our investigations that the aerial zooplanktons, being independent of the production conditions, had a great role in both populating the agricultural
areas and establishing the insect associations. Chemical treatments focusing on the
fields or the plantations had no or only slight effect on this aerial fauna, and therefore the original situation is rapidly recreated following the chemical interventions. This introduction and establishment increased the diversity of species on the
area and had advantageous impact on the biocenosis as only certain elements of the
species were harmful. These facts confirmed the opinion that the agro-ecosystems
and the natural ones had close relationship with each other.
We studied the relationship between the agro-ecosystems and the natural
ecosystems. The role of the environment was equally very important for ruderal,
woodland ecosystems and in orchard ecosystems. It was noticed that the spatial establishment of the pests and their parasitoids originated in the more diverse environment. The direction of their introduction was, therefore, not constant, depending mostly on the position and vicinity of the plantations. That of the leaf miners
was of one direction and spreading, while that of the leaf rollers was patchy. Their
parasitoids showed a “follower” distribution.
We concluded that the harmful effects of human interventions might still be
reversed on the agricultural areas. The best examples were taken from the beneficial insects. If the unfavourable effect on the area ceased to exist, the ecosystem
was capable of replenishing itself from the populations present in the air or in the
environment. To achieve this, we had to maintain the diversity of species in the
spatial, ruderal areas, in the woodlands and other areas. With this in mind, we
worked out a pest management programme for leaf miners which protected the
parasitoids. The method was widely used in practice.
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In the investigations of the plant communities in the orchards, we had the opportunity to study the effects of pesticide rotation on plantations with IPM and conventional management or under no-treatment, no-cultivation scheme.
It was found that the established good host-parasitoid relationship was disturbed on the area previously under IPM scheme if no pest control regime had been
applied. In the first year of the change the relatively small parasitoid population
was not able to regulate the increasing pest population, in the same way. We called
therefore the attention to the fact that the disadvantages of even one growing season could destroy the advantageous impacts of the IPM practices implemented for
leaf miners during four years.
Results of the agro-ecosystem research were published in at least 180 articles
(the most important ones are cited), over 100 of which is in a foreign language. We
lectured several times both in Hungary and abroad. Records were published in the
book by BALÁZS, K. & MÉSZÁROS, Z. (eds) (1989) Biological control with natural
enemies (Mezőgazdasági Kiadó, Budapest), also in volumes 1–6 of the manual by
JERMY, T. & BALÁZS, K. (eds) (1988–1996) Plant protection entomology (Akadémiai Kiadó, Budapest) and in the book by JENSER, G., MÉSZÁROS, Z. & SÁRINGER, GY. (eds) (1998) Pests of field and horticultural crops (Mezőgazda Kiadó,
Budapest).
The agro-ecosystem research resulted in several academic and scientific degrees and allowed us to participate in several national (National Council for Research Development, Hungarian Scientific Research Fund, National Committee
for Technical Development) and international projects (German–Hungarian Intergovernmental Cooperation, US–Hungarian Cooperation).
I think that now all of us having participated in the agro-ecosystem research
started in 1976 recall, with pleasure, the joint field work made weekly, several
times in extremely hot weather or in heavy rain, or even the processing of huge
mass of data with calculator and, later, with computer and mainly the obtained results, the successes at domestic and international conferences and the reactions to
the articles and publications. We were also pleased to see that the domestic fruit
production rapidly implemented our results in practice.
The experience obtained in the agro-ecosystem research, the knowledge of
the regularities determining the agro-ecosystems turned our interests to the integrated, environmentally friendly pest management and to the integrated fruit production. The mechanisms prevailing in the agro-ecosystems, the exploration of
host-parasitoid and host-predator relationships resulted in the establishment of
pest management programmes safe for the parasitoids and predators. Since it has
also been confirmed that our early statements are still valid and that the natural reg-
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ularities determining the mechanisms of the agro-ecosystems are almost independent of the production systems.
Results of the agro-ecosystem research have contributed to establishing the
integrated pest management in apples and the integrated apple production. The information obtained was used to develop the integrated fruit production for sour
cherry and small fruits.
*
Acknowledgements – The author thanks EDE BÖSZÖRMÉNYI for language translation.
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