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Annotation

Current and expected decline in biodiversity have motivated a number of experiments studying how
biodiversity affects ecosystem functioning. The positive relationship is usually found in experiments
where species pool is manipulated; the relationship between productivity and realized species richness
does not show any single trend. We constructed a simple competition model for a plant community
based on the classical Lotka—Volterra equations, with randomly generated parameters. We varied the
species pool size and intensity of competition (range of competition coefficients). Then, we compared
two measures of diversity used as predictors of productivity: (1) the size of the species pool and (2) the
realized species richness, i.e. the number of species that remained in the system after competitive
exclusion. Simulation results showed that productivity was always positively affected by the size of
the species pool. With increasing species pool, both the selection effect and complementarity increase.
The relationship between realized species richness and productivity was extremely weak within a set
of simulations with a fixed species pool (i.e.where the diversity gradient was caused only by
differences in the randomly generated parameters). The relationship between realized species richness
and productivity was slightly positive for small species pool sizes and slightly negative for larger
species pools. A species with high carrying capacity within the generated set of species usually
decreases the chance of other species to survive but increases the productivity of the mixture, leading
to negative diversity productivity relationship. On the contrary, presence of highly complementary
species (i.e. species with low mutual competition coefficients) increases both, the realized species
richness and productivity, leading to positive diversity productivity relationship. These two effects
mostly counterbalance each other. These trends are not affected by the competition intensity.
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does not show any single mend.
We constructed a simple competition model for a plant community based on the classical Lotka—
oL Volterra equations, with randomly generated parameters. We varied the species pool size and intensity of
g;?:dsyn::::'ln;unctmmrg compelin'on (range crt_' r:_umpe[in'on L_‘oetﬁcienrs]. Tl_uan, we compared two measures _of di_versiry L!SEI‘j as
diversity—praductvity ielkitiiip predictors of pr_oduc[mry: {1_] rhe_snze of the species pool an_r:l_{Z] the rf_:ahzed species richness, i.e. the
Sirmlation modsl number of species that remained in the system after competitive exclusion.

Simulation results showed that productivity was always positively affected by the size of the species
pool. With increasing species pool, both the selection effect and complementarity increase. The rela-
tionship between realized species richness and productivity was extremely weak within a set of simu-
lations with a fixed species pool (ie. where the diversity gradient was caused only by differences in the
randomly generated parameters). The relationship between realized species richness and productivity
was slightly positive for small species pool sizes and slightly negative for larger species pools. A species
with high carrying capacity within the generated set of species usually decreases the chance of other
species to survive butincreases the productivity of the mixture, leading to negative diversity productivity
relationship. On the contrary, presence of highly complementary species (i.e. species with low mutual
competition coefficients) increases both, the realized species richness and productivity, leading to
positive diversity produdivity relationship. These two effects mostly counterbalance each other. These
trends are not affected by the competition intensity.
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Keywords:

Abstrakt: V soucasnosti dochazi k poklesu druhové rozmanitosti a tento fakt byl motivaci
pro velké mnozZstvi praci zabyvajicich se vlivem druhové romanitosti (diversity) na fungovani
ekosystéml (produktivitu). Pozitivni vztah mezi diversitou a produktivitou byl obvykle zjistén
v pokusech, kde bylo manipulovano velikosti zasobniku druhl, avsak vztah mezi
realizovanou diversitou a produktivitou nevykazoval jednotny trend.

Navrhli jsme jednoduchy kompetiéni model rostlinného spolecenstva pracujici na
zakladé klasickych Lotka-Volterrovych rovnic, s nahodné generovanymi vstupnimi
parametry. V tomto modelu jsme ménili velikost zasobniku druh( a intenzitu kompetice mezi
druhy (rozsah hodnot kompeticnich koeficient(i). Néasledné jsme porovnavali dvé mozné
definice diversity, které se pouzivaji jako prediktory produktivity: 1) velikost zasobniku druhd
a 2) realizovanou diversitu, tj. pocet druh, které se udrZely ve spolecenstvu poté, co doslo ke
kompeti¢nimu vylouceni.



Vysledky naSich simulaci ukazaly, Ze produktivita byla vzdy pozitivné ovlivnéna velikosti
zésobniku druh. S rostouci velikosti zasobniku druhd rostly taktéz selekéni efekt a efekt
komplementarity. VVztah mezi realizovanou diversitou a produktivitou byl velmi slaby v rdmci
simulaci s jednotnou velikosti zasobniku druhl (tj. v pfipadé, kdy gradient realizované
diversity byl zplsoben pouze rozdily v nahodné generovanych vstupnich parametrech
modelu). Vztah mezi realizovanou diversitou a produktivitou byl mirné pozitivni pro malé
zésobniky druh(i a mirné negativni pro velké zasobniky druhl. Druhy s vysokou nosnou
kapacitou v ramci generovaného spoledenstva obvykle snizuji $anci ostatnich druhl na preziti,
ale zaroven zvysuji produktivitu spolecenstva, coz vede k negativnimu vztahu mezi diversitou
a produktivitou. Oproti tomu pritomnost vysoce komplementarnich druhl (druh( se vzajemné
nizkymi kompeti¢nimi koeficienty) zvySuje jak diversitu, tak produktivitu a ve vysledkd
zplisobuje pozitivni vztah mezi diversitou a produktivitou. Tyto dva efekty se z vétsi Casti
vzéjemné vyrusi. Pozorované trendy nebyly ovlivnény intenzitou kompetice v modelu.



