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Background )

» UN: water reuse practice fundamental tool to achieve SDG;

» (United Nations, 2016). And the agricultural sector, as the main consumer of
the water available portion on Earth (70% of water global uses), plays an

important role in the integrated water management plan (WWAP, 2019).
» Agricultural sector is the main water consumer - 70% of water global use
» Wastewater reuse - alternative to supply the agricultural sector demand
» Common practice in arid and semi-arid regions - wastewater treatad or not

> It Is not common in Brazil.

WWAP, 2019;
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Cantareira system:
water source for 7
mi people
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Background

Concerns
* Public health
* Impacts on crop yield

* Soil health

griculture

Wastewater reuse ina

Advantages
» Supply the water demand
* Reduce the water ecosystems degradation

» Wastewater as a valuable resource instead

of a waste

IBEKWE; GONZALEZ-RUBIO; SUAREZ, 2018, BECERRA-CASTRO et al., 2015; BIXIO et al., 2006; TOZE, 2006
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Background )

» Big challenge: a disinfectant effective in inactivating pathogen
resistant form and not generating harmful by-products for the soll

and for the crop production



Aim Cy

The aim of the research was to evaluate the impact caused by
agricultural reuse of treated and disinfected wastewater on the
soil physicochemical properties, on soil microbiota diversity and

on the crop yield in a short term.
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Method

» Pot assay
» Greenhouse
» Wheat (Triticum aestivum L)

» 6 treatments: WW, FW, HYP,
PAA, UV, AOP

> Irrigation: twice a day

===
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Method Ly

Effluent

» Effluent collection and reservoir supplied once a week.

Parameters ~ WW HYP PAA AOP uv
COD (mg/lL) 62.5 85.2 150.5 95.0 72.5
TOC (mg/L)  14.8 18.1 45.7 15.7 19.2
N (mg/L) 58.0 68.0 56.0 54.0 49.0
P (mg/L) 4.4 4.3 4.9 5.6 4.2
EC (dS/m)  0.75 0.78 0.74 0.74 0.75
pH 8.0 7.8 7.1 8.1 8.0

Turbidity 8.1 7.9 8.0 10.0 9.5
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Results — Crop yield )

46 days after planting 13



Results

AOP

88 days after planting 14
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Results
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130 days after planting
The end of crop cycle
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Results
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*p-value < 0.05
ANOVA followed by Tukey’s test
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Results — Soil Physicochemical data (7

Parameters FW WW HYP PAA AOP uv
Organic matter 38.0 39.0 38.2 40.8 39.5 38.8
(g/dm3)
CEC 107.4 120.1 116.1 104.4 115.0 116.0
(mmolc/dm3)
P (mg/dm3) 26.0* 30.0 36.8 33.5 40.8 32.5
EC (dS/m) 0.42* 1.15 1.32 1.10 1.37 0.87
pH 6.2* 6.5 6.6 6.8 6.7 6.7

*p-value < 0.05
ANOVA followed by Tukey’s test
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Results — Microbial diversity Oy

Total number of sequences per sample
» Paired end - MiSeq 2x150bp Fw ww AOP PAA HYP v

lllumina platform (V4 Region)

» Total of sequences: 1,759,806 600001
» Post process on FROGS:
1,284,215 _ ‘|

Treatment

40000

» Post filtering: 1,257,112.

Number of sequences

» Average number of

20000
sequences per  sample

52,333.
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Results

Rarefaction curves
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»1859 OTU total (97% similarity)
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Results

» 26 phyla:
» 24 Bacteria:
» Acidobacteria: 23%
» Proteobacteria: 19%
» Actinobacteria: 15%
» Chloroflexi: 15%
» 2 Archaea:

» Thaumarchaeota: 7%

Abundance
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Results

» B-Diversity: Based in Bray-Curtis distance

PERMANOVA R? Pr

Water type 0.092 0.0067
Treatment 0.371 0.0001
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Results
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Abundance
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HYP versus WW
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Chloroflexi

® Verrucomicrobia

@ Cyanobacteria
Patescibacteria

® Gemmatimonadetes

® Bacteroidetes

® Proteobacteria
Armatimonadetes

® Acidobacteria

® Latescibacteria
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@ Nitrospirae
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- unknown genus

- Uliginosibacterium
- Steroidobacter

- SH-PL14

- Rhodomicrobium

- Pirellula

- Phaselicystis
- Opitutus

- OLB13

- Ohtaekwangia
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- Leptothrix

- Leptolinea

Genus

- Lacunisphaera

- Gaiella

- Dongia

- Cylindrospermum SAG 11.82
- Chthoniobacter

- Candidatus Udaeobacter

- Asanoa

- Archangium

- Anaerolinea

- Actinophytocola
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Phylum

Cyanobacteria

@ Chloroflexi

® Gemmatimonadetes

Acidobacteria
® Armatimonadetes
@® Bacteroidetes
® Proteobacteria
Rokubacteria
@® Actinobacteria
@® Planctomycetes

@® Firmicutes

r unknown genus

I Tolypothrix PCC-7601

~

- Solirubrobacter
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r Oscillatoria SAG 1459-8

- JG/ 0001001-HO3
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 Haliangium
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UV versus WW
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@ Verrucomicrobia
@ Cyanobacteria
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@ Proteobacteria

® Chloroflexi

Phylum

Armatimonadetes

® Gemmatimonadetes
Rokubacteria

® Bacteroidetes

® Planctomycetes
® Latescibacteria
@ Actinobacteria

® Firmicutes
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Results
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Conclusion

» In a short term: do not disinfectant impact on crop yield and soil
physicochemical characteristics

» Disinfection treatments do not influence the microbial richness
and alpha diversity

» Disinfection influence only the subdominant taxa.

» Among the differentially abundant OTUs, the disinfection played
an important role in shaping soil bacteria community structure
through  eliminating sensitive and enriching resistant

microorganism.
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Merci beaucoup!

laysleone@agmail.com
http://www.fec.unicamp.br/~saneamentorural/
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