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PODZIĘKOWANIA

Niniejszy artykuł powstał dzięki wspar-
ciu finansowemu projektu „Roślinność gleb 
galmanowych i jej znaczenie dla zachowania 
różnorodności biotycznej i krajobrazowej 
terenów pogórniczych” (MF EOG PL0265; 
http://info.botany.pl/metalflora/). 

organizmami, na różnych poziomach organi-
zacji — od osobnika, poprzez gatunki i popu-
lacje, aż po zbiorowiska i zespoły, być może 
umożliwią odpowiedź na wiele pytań, które 
zadają sobie ekolodzy, choć niewykluczone, 
że poznanie wszystkich tajemnic fascynują-
cych światów mikroorganizmów i roślin nie 
będzie nigdy możliwe. 

IS THERE A LINK BETWEEN BIODIVERSITY OF PLANTS AND SOIL MICROORGANISMS?

Summary

“Biodiversity” became one of the most popular 
ecological terms all over the world and is defined 
as “the variability among living organisms from all 
sources including [...] terrestrial, marine and other 
aquatic ecosystems and the ecological complexes of 
which they are part: this includes diversity within 
species, between species and of ecosystems”. De-
spite popularity of the term “biodiversity” and po-
tential importance of diversity for ecosystem func-
tioning the state of our knowledge on biodiversity 
is far from being satisfactory due to complexity of 
biological interactions and methodological prob-
lems. 

Soil microorganisms and plants are the most 
important contributors to the processes of matter 
turnover and energy flow, as plants are main pro-
ducers of biomass and soil microorganisms are main 
decomposers of organic matter. Many authors noted 
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a positive relationship between diversity of plant 
and microbial communities in both rhizosphere and 
bulk soil in various ecosystem types. However, the 
relationship may depend on the plant group of con-
cern i.e. herbaceous plants, ferns, trees etc. On the 
other hand, plants possessing specific traits such as 
nitrogen-fixing legumes may particularly support mi-
crobial performance. Because of both positive and 
negative strong interactions between microorgan-
isms and plants and due to the fact that decrease in 
plant or microbial diversity may potentially lead to 
deterioration of crucial ecosystem functions, under-
standing and protection of biological diversity is of 
primary importance. Further research is needed to 
gain a profound insight into interactions between 
plant and soil microbial communities in both natu-
ral or semi-natural or anthropogenically transformed 
ecosystems.

Austrheim G., 2002. Plant diversity patterns in semi-
natural grasslands along an elevation gradient 
in southern Norway. Plant Ecol. 161, 193–205.

Badura L., 2004. Czy znamy wszystkie uwarunko-
wania funkcji mikroorganizmów w ekosyste-
mach lądowych? Kosmos 53, 373–379.

Bastias B. A., Anderson I. C., Xu Z., Cairney J. W. 
G., 2007. RNA- and DNA-based pro.ling of soil 
fungal communities in a native Australian eu-
calypt forest and adjacent Pinus elliotti planta-
tion. Soil Biol. Biochem 39, 3108–3114. 

Bell T., Newman J. A., Silverman B. W., Turner S. L., 
Lilley A. K., 2005. The contribution of species 
richness and composition to bacterial services. 
Nature 436, 1157–1160.

Bending G. D., Turner M. K., Jones J. E., 2002. Inter-
actions between crop residue and soil organic 
matter quality and the functional diversity of 
soil microbial communities. Soil Biol. Biochem. 
34, 1073–1082.

Bonkowski M., Roy J., 2005. Soil microbial diversity 
and soil functioning affect competition among 
grasses in experimental microcosms. Oecologia 
143, 232–240. 

Bonser S. P., Reader R. J., 1995. Plant competition 
and herbivory in relation to vegetation bio-
mass. Ecology 76, 2176–2183.

Broughton L. C., Gross K. L., 2000. Patterns of di-
versity in plant and soil microbial communities 
along a productivity gradient in a Michigan old 
fields. Oecologia 125, 420–427.

Chabrerie O., Laval K., Puget P., Desaire S., Alard 
D., 2003. Relationship between plant and soil 
microbial communities along a successional 
gradient in a chalk grassland in north-western 
France. Appl. Soil Ecol. 24, 43–56.

Cohan F.M., 2002. What are bacterial species? Ann. 
Rew. Mic. 56, 457–487.

Connell J. H., 1978. Diversity in tropical rainforests 
and coral reefs. Science 199, 1302–1309.

Curtis T. P., Sloan W. T., Scannell J. W., 2002. From 
the Cover: Estimating prokaryotic diversity and 
its limits. Proc. Natl. Acad. Sci. USA 99, 10494–
10499

Dahlberg A., 1997. Population ecology of Suillus 
variegarus in old Swedish Scots pine forest. My-
col. Res. 101, 47–54.

Dykhuizen D. E., 1998. Santa Rosalia revisited: Why 
are there so many species of bacteria? Antonie 
van Leeuwenhoek 73, 25–33.

Epelde L., Becerril J. M., Barrutia O., González-Ore-
ja J. A., Garbisu C. 2010. Interactions between 
plant and rhizosphere microbial communities 
in a metalliferous soil. Environ. Pollut. 158, 
1576–1583.

Finlay R. D., 2005. Mycorhizal symbiozis: myths, 
misconceptions, new perspectives and future re-
search priorities. Mycologist 19, 90–96.

Garland J. L., Mills A. L., 1991. Classification and 
characterization of heterotrophic microbial 
communities on the basis of patterns of com-
munity-level sole-carbon-source utilization. Appl. 
Env. Mic. 57, 2351–2359.


