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Is plastic mulching a risk for Deoxynivalenol/Nivalenol soil
contamination in strawberry cultivation?
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Conclusions

The type of mulching and duration of the treatment affect cons:derably the soil microbiology

and physicochemistry:

1) Production of mycotoxins was evident under PM; although a lower fungal biomass was
observed (Fig. 2).

2) Although Fusarium species were not representatively observed at the sampling time (Fig.
4), the higher DON/NIV levels observed under PM (Fig. 5) can be a conseguence of;

1) Limited degradation of DON by bacteria/fungi due to the slightly alkaline soil pH
values (He et al,, 1992; Islam et al., 2011) and a reduction of species richness (Shima
etal. 1997) '

2) Reduced soil wash-out due to the impervious matter of the plastic films.

Based on these observations, the use of PM may implicate a risk for DON/NIV soil
[ ination. Further studies are needed to assess in which extent modification of soil
microclimatic conditions under PM affect the mycotoxin production and how. the use of PM
in agriculture can have an effect on residual DON/NIV levels in food commodities.

Introduction

Mycotoxin-producing fungi are an integral
part of soil microbiology. Therefore, the
production and fate of mycotoxins in soil
can be affected by modifications on soil
environmental conditions. Plastic mulching
{PM) has been widely used in agriculture §
because it increases soil temperature and
water _ conservation (Lamont,  2005;
Steinmetz et al. 2016}, which lead to i) an
early production of commodities, ii) crop
cultivation despite of sub-optimal climate
conditions and Jif) extended productive
seasons. The aim of this study is to assess
which modification in soil under different
mulching conditions (Organic mulching, 2-
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the fate of the mycotoxins Deoxynivalenol v 3 WM || The authors want to thank the financial support by the Ministry for Education, Sciences,
(DON) ‘and Nivalenol (NIV) in strawberry Fi‘ure 1: Strawberry cultivation in organlc Further Education and Culture of the State of Rhineland-Polatinate (MBWWK) and by the Prof]
cultivated soils. (a) and plastic {b) mulching B. Gedek and W. Gedek foundation.
Results
Influence of the mulching treatment on soil microbiology and fungal Occurrence of DON/NIV in soil samples from strawberry crops
diversity ' = DON and NIV were detected in soil samples from all treatments. The distribution of
® Organic mulching supports the growth of microbial species in soil (Kallenbach and the mycotoxins among the samples and along the soil column was heterogeneous
Grandy, 2011; Almeida et al. 2011), which was reflected in high C. and N, values. But, {Figure 5). A relationship between soil properties and DON/NIV content was not
the use of PM lead first to a reduction of the microbial biomass (2y-PM). However, after statistically observed (p >0.05) .
4-years PM Cy; and N, values were comparable to those observed under OM (Fig. 2a- = The highest DON/NIV concentrations were observed after 2-years PM. The lowest
b). concentrations, in organic mulching.

® The use of PM resulted in a reduction of soil fungal biomass (Figure 2c), probably as a . s * " .
; " i DON values did not correlate with soil biological parameters. However, NIV
;:::q;;;!;)e of m-inudified: soll physicochemistry {Fig. 63:c). (Fernidnde-Calvito aiid concentrations positively correlated with C,,. and N, values (p<0.05), and negatively
2 . : = with soil fungal biomass (r = -0.600, p = 0.002). Which may support the hypothesis
201 . that mycotoxin production is an stress-mediated response against artificial
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ultivated fields with either organic mulching {OM) or plastic mulching (PM) treatment

|
re 2: Microbial lﬁaramehers (a-c) reflecting two different soil depths of strawberry- i

® In comparison to PM, OM supports a higher fungal biomass
and species richness (Fig. 2 and 4) 4
s After 2y-PM the fungal diversity decreased significantly, witha *
dominance of Aspergillus and Talaromyces species. After dy-

Effect of the mulching type on soil physicochemical properties

= Multivariate analysis of variance showed that soil physicochemical parameters were
strongly affected by the treatment and duration of coverage, as well as by the soil

PM, a clear dominance (>70%) of Preussia species was Mosias © depth (p < 0.005).
observed, mainly . terricola. This species is characterized for ) i = The use of PM resulted in higher water content, pH volues (>7.5) and dissolved
inhabiting shaded soil and plant materials Figure 3: P._terricolo organic content, compared to OM, specially at the 10-30 cm depth (Fig. 6a-c). The

isolated from PM soils
slightly alkaline pH influenced as well the mobility of cations in soils, which was

reflected in a hlgher cation exchange capacity vaiues after 4y-PM.
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Figure 4: Structure of the fungal communities reflecting three different soil treatments in
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Methodology ; :
. |crop i and sampling: Soil les from organic (OM) and plastic (PM) mulched soils were collected in May 2015 at the strawberry fields located in Offenbach an der Queich, Germany. in total 36 pooled samples|
* |were collected from three different fields: 4y-OM, 2y-PM and 4y-PM. Three different depths were selected: 0-5, 5-10 and 10-30 cm. Strawberry fields (Figure 1) were artificially irrigated and treated with pesticides at
different time points.
Soil physico-chemistry: The type of soil consisted of Silt Loam (16% clay, 54% silt and 30% sand). Soil physicoch | analysis d of: Water content {WC), ISO 11465 1993; pH DIN 1SO 10350:2005-12; Cation exchange|
. |capacity (CEC,q), ISO 11260:2011. Dissolved organic carbon (DOC), DIN EN 1484, Elemental Carbon {C,,) and Nitrogen (N,,), Vario micro cube, El GmbH, y in analysis was|
performed via solid-liquid extraction and LC-HRMS (Mufioz et al. 2015)
* | Soil microbiology: Microbiological analysis was done at the soil depths 0-5 and 5-10 ¢m. Soil bial was d d using the chloroform (CFE) and analysis of microbial biomass Cand N|
{Coier Nimic) (Vance et al. 1987). Mycobiome was quantified via serial dilutions. After the total colony-forming unit (CFU) was determined and statistically evaluated (Mufioz et al., 2015).
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" | mdiction of mycotonin bissyethess genes by abiote factos. FENS Ricrabiology Letters 284: 142-145. Shim, I, Takse, 5., Tahashs, ¥, wai, Y. 1ofimoto, . Yamazaki, . and Och, K. 1987, Novel of the mycot by a sud bacteium isolated by envichment culture. Applied and‘
© | emmronmental microbiology 63: 3825-3830. Mufoz, X., Schmidt-Heydt, M., Stofl, D, Dichl, 0., Ziegler, )., Geisen, R. and Schaumann, G.£., 2015. EHfect of plastic mulching on nd imyeabh ples from ispoum crops. Mycatoxin Res 31: 191.201, islam, R., Zhou, T., Chiistopher Young,
. | Goodwin, P. and Peter Pauls, K., 2011. Aercbic and anaercbic de cposydation of mycotoxin deaxymvalenol by badlﬂl umnlhn( Hom agneultural soil. World Journal of Mﬂﬂ‘»ﬂhﬂ and .nted-\nh‘v 28: 7-13,, He, P, Young, LG and Forsberg, €, 1997, Microbial transfarmation of deoxynivalenol {vomitoun). Applied M\G
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