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Annotation. The effect of the addition of detrital subsidy on the winter wheat
ecosystem was evaluated. Already during the first growing season after the addition,
detrital subsidy led to an increase in yield by 17% and twofold population growth of
soil saprophagous macrofauna. A significant correlation (r = 0.39) between abundance
of Collembola species P. notabilis and Fusarium species in soil was revealed.
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AHHoTauus. B arposkocucremMe O3MMOH MIICHUIBI ObIa TPOM3BEACHA OICHKA
BIIMSHMS IETPUTHOH CYOCHINH HA yPOXKXaWHOCTH MIIEHUITB! K TPOYUUECKYIO CTPYKTYPY
coo0IIecTBa TOYBEHHBIX Oecro3BOHOYHBIX. JloOaBieHHe HAeTpUTHOH CyOcuanu
MPUBENIO K YBEIUUYCHUIO YPOXKAHHOCTH MIICHMIBI HA 17% U IBYKpaTHOMY pOCTY
YHCIIEHHOCTH MTOYBEHHBIX camnpodaro. Berssiena nocrosepHast (r = 0.39) xoppernsis
Mex Iy obunneM komiemOon P. notabilis u Gy3apreBsIMu rpudbamMu.

KioueBble cioBa. [TaxoTHBIE SKOCHCTEMBI; OMONOIHMYECKHH KOHTPONb; TOYBEHHBIE
MIaTOreHBI; IOYBEHHBIE OECII03BOHOYHBIE; IETPUTHBIC MTUIIEBBIE CETH.

Introduction. The addition of organic residues to the surface or topsoil is a
well-known agricultural practice that contributes to improving soil fertility.
However, the exact mechanisms of the effect of detrital subsidy on the
structure of food webs in arable ecosystems are poorly understood [1]. Soil
invertebrates can serve as a model object for studying and assessing the effect
of detrital subsidy on the trophic structure of the arable ecosystem. The activity
of soil saprophages is limited by the availability of carbon [2], and biodiversity
of soil fauna is significantly lower in agricultural ecosystems compared to
natural ones [3]. The increased availability of carbon and nitrogen caused by
the addition of a detrital subsidy can lead to increased activity of soil
saprophages [4] and contribute to decrease of soil-borne pathogens including
Fusarium species [5]. In this work, we tested the following hypothesis: adding
of detrital subsidy leads to an increase in the both yield of winter wheat and
population number of soil invertebrates as well as decrease of Fusarium
species abundance.

Material and methods. The experiment was carried out on a winter wheat
field located in the Kaluga region, Russia (54°29°N, 34°54°E, 220 m a.s.L).
Fifteen plots (5 x 5 m) arranged in three rows at a distance of 3 m from each
other were assigned randomly to one of three treatments on April 16, 2019.
The treatments were (1) control (no subsidy), (2) addition of a N-poor detrital
subsidy, and (3) addition of a N-rich detrital subsidy. The detrital subsidy was
added as a 3—5 cm thick mulch laid on the soil surface. The detrital subsidy
consisted of shredded wheat straw (average length 7 cm) and cow-manure-
based compost collected on the organic farm. The amount of added detrital
subsidy was 200 g C m™. The N-poor detrital subsidy consisted of 430 g of
straw (wet wt.) and 150 g of compost mixed and added per square meter of soil
surface. The N-rich detrital subsidy was obtained by adding a mixture of 240 g
of straw and 720 g of compost. Samples were taken at days 0, 21, 48 and 95 of
the experiment. Soil arthropods were extracted from samples by Tullgren’s
funnels, counted, identified to the species or genus level and were assigned to
key trophic groups. The soil sample weight was 350 g (wet wt.) for mesofauna
count, and 1000 g for macrofauna count. The contents of the ITS ribosomal
regions of Fusarium (i.e number of Fusarium gene copies) were quantified by
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real-time polymerase chain reaction in a Real-Time CFX96 Touch (Bio-Rad)
amplifier using Tri5#/Tri5r primers [6]. Abundance values of both soil
invertebrates and Fusarium species represent averaged estimates based on four
samples collected during the experiment. Student’s t-test and Pearson's
correlation of log-transformed values were used for statistical processing of the
results.
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Figure 1. Wheat yield on experimental plots (A). Correlation plots: wheat yield vs. abundance
of saprophagous macrofauna (B), number of Fusarium gene copies vs. number of wheat plants
(C), number of Fusarium gene copies vs. abundance of P. notabilis (D).

Whiskers and shaded area represent standard error of mean

Results and discussion. The addition of both tested types of detrital
subsidy led to the significant yield increase by 17% (Fig. 1A) and twofold
population growth of saprophagous macrofauna. Abundance of Fusarium
species was affected by adding of detrital subsidy. Abundance of saprophagous
macrofauna (that was mainly represented by centipedes and insect larvae) had
significant positive correlation (r = 0.53) with the winter wheat yield (Fig. 1B).
Number of winter wheat shoots per square meter of the field was correlated
negatively (r = -0.60) with gene copies number of Fusarium species (Fig. 1C).
Herewith, gene copies number of Fusarium species had significant positive
correlation (r = 0.39) with population size of Parisotoma notabilis springtails
(Fig. 1D). Our observation confirms findings that P. notabilis are more closely
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associated with fungal resources rather than bacterial energy channel [7].
Pathogen-soil fauna interactions in arable ecosystems may be important for the
development of ecological control methods for cereal diseases caused by
pathogenic Fusarium species.
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