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PREFACE

The authors dedicate this set of papers to the memory 
of Professor dr Lech Ryszkowski (1932–2007) Head 
of the Research Center for Agricultural and Forest 
Environment PAS who was devoted to the idea of 
linking agricultural management and ecology and who 
initiated our investigations in agricultural landscape.

We present the second set of papers con-
cerning the impact of midfield forests on ad-
jacent fields. The first one entitled “Impact 
of midfield shelterbelts on agricultural land-
scape” (Eds: A. Kajak, J. Karg, L. Ryszkowski) 
was printed in parts in 2003 and 2004 (in 
Polish Journal of Ecology 51: 3 and 52: 2 and 
4). The investigations were carried out in the 
experimental area of the Research Center for 
Agricultural and Forest Environment Polish 
Academy of Sciences. In XIX century this ag-
ricultural landscape was enriched with linear 
woods. That historical network was supple-
mented in the last decade with new midfield 
forest strips of diverse tree species composi-
tion. Prof. Lech Ryszkowski submitted the 
idea of introducing young shelterbelts and to 
undertake interdisciplinary studies there.

The objective of research has been to de-
termine the extent to which alterations in the 
landscape structure by planting midfield for-
est strips could enhance organic matter accu-
mulation in the field soil, pest control, as well 
as density and diversity of soil fauna.

Recently one of the crucial challenges of 
ecology is the problem of climatic changes 
and the increase of CO2 concentration in the 
atmosphere. The soil is the great sink of or-
ganic matter, that can regulate carbon storage, 

and decrease its diffusion (Lal 2004). The 
management is an important factor deter-
mining the rate of carbon transformations in 
agroecosystems. Soil organic matter decides 
also on the nutrient and water retention. The 
potential of carbon absorption in agricul-
tural soils is high because they occupy large 
areas and they lost a considerable fraction of 
carbon, which can be restored. Possibility to 
sequester organic matter in croplands with-
out changing farming practice, by changing 
landscape structure only, seems promising. 
Results of the investigations carried out in 
Poland have indicated, that organic matter 
content increases in fields at least in the sev-
eral ten meters wide belt along forest strips 
(Karg et al. 2003, Kostro-Chomać 2004, 
Bernacki unpublished).

The present studies concern mainly the 
soil fauna and litter decomposition. The role 
of the fauna is not well known, but the last 
decade provides new data showing that it in-
fluences substantially organic matter trans-
formations and stabilization. Soil fauna, as 
was shown in the microcosm experiments 
can change soil structure, the size of soil ag-
gregates and the proportion of the decom-
position resistant humus fraction. This role 
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is especially important in low fertile soils 
(Bronick and Lal 2005, Fox et al. 2006). 

It was indicated that the total detritus 
input, passes at least once through alimen-
tary tracts of invertebrates (Bal 1970, Rusek 
1975, Seastedt 2000). As was shown by thin 
soil sections the vast bulk of the upper soil 
layer constitutes of decomposition resistant 
excrements of meso- and macrofauna (Da-
vidson and Grieve 2005). The most resis-
tant are compact excrements of Acarina and 
Collembola surrounded by chitin-rich layer 
and casts of enchytraeids and earthworms, 
formed by mixing recalcitrant organic com-
pounds with mineral particles (Webb 1977, 
Martin and Marinissen 1993, Hansen 
2000, Seastedt 2000, Coleman et al. 2004). 
In the croplands especially important may 
be Collembola, Acarina, Enchytraeidae and 
Diptera larvae, relatively abundant in this 
area; their excrements formed stable aggre-
gates (Rusek 1975, Striganova 1980, Al-
tieri  1990, Martin and Marinissen 1993, 
Jastrov 1996, Juma 1994, Marinissen and 
Didden 1997, Hansen 2000, van Vliet et 
al. 2004, Lavelle et al. 2006). 

Another important focus are the relations 
between faunal diversity, landscape struc-
ture and soil carbon dynamics (Dauber et 
al. 2003, Marshall  et al. 2006). Ecosystems 
with high diversity sequester more organic 
matter in soil and biota, than those with re-
duced diversity (Kajak and Wasilewska 
1997, Lal 2004, Bronick and Lal 2005). 

The studies were performed in the two 
periods: 1999–2000 and 2003–2004, differ-
ing significantly in the total sum of precipita-
tion (551, 538 respectively in 1999 and 2000 
and 338, 538 in 2003, 2004 versus 590 mm as 
long term mean). Altogether in both periods 
strips 2, 6, 7, 11 and 150 years old and adja-
cent fields were compared. 

The main problems considered in the 
present set are:

1. To verify the previous results concern-
ing the distribution pattern of soil fauna 
across the transect: forest strip – adjacent 
field basing on larger material, gathered in 
the landscape enriched with forest strips dif-
ferentiated by age, in different climatic con-
ditions (the drought period in 2003),

2. To compare faunal communities and 
decomposition processes of the fields located 
in the strip – managed area with the field lo-
cated in the deforested area.

3. To assess whether the decomposition 
rate of litter depends on the distance to the 
forest strip and on the colonization of this lit-
ter by fauna. 

4. To assess the influence of the intro-
duced small portions of litter exposed on the 
soil surface on the properties of the underly-
ing soil.

The density, biomass and diversity of 
microfauna (Nematoda), mesofauna (Col-
lembola, Acarina, Enchytraeidae) and mac-
rofauna (insect larvae, Formicidae, Sym-
phyla) and patrolling intensity of spiders 
were estimated. The present results con-
firm previous conclusions – midfield for-
ests enhance soil organic matter content, 
the biomass and diversity of soil meso- and 
macrofauna in adjacent fields and increase 
the proportion of predators in the commu-
nity. So, it can be suggested, that planting 
of midfield forest strips is beneficial for 
organic matter content in adjacent fields 
(Kajak 2007, Nowak 2007, Olechowicz 
2007, Olejniczak 2007). The biomass of 
microfauna (nematodes) opposite to the 
biomass of larger animals, was similar in 
the field and forest area, but the composi-
tion of nematode communities differs sig-
nificantly (Dmowska 2007).

Anna Kajak, Jerzy Karg
(guest editors)
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