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Factor

s Affecting the Efficiency of Biobed

Biomixture <

\_ Particle size

4 Type of material

—  Determines
microorganisms with
~ specific catabolic
activities

Ve

Composition _
| Proportion

—

Age of the Succession of substrates and microorganisms
biomixture with different catabolic activities

-~

~

Moisture { Aerobic or Anaerobic conditions

Temperature { Degradation rate

Homogeneity/ | Sorption capacity
Microbial activity

Clay layer { Moisture (no draining layers under the clay!!)

avoids transport of pesticides to the bottom of the biobed.

A well established grass layer favours the moisture balance and
Grass layer



Some topics that we have addressed

Effect of the type of soil. Incubation Temperature. Alternative
1 { . .
‘materials: oat husk, barley, sawdust, biochar ‘

Supplementation of NPK nutrients and activating compounds, Iin

2 ithe biomix ‘

3 Development of supports for the immobilization of ligninolytic
fungi and their inoculation in the biomix ‘

4 Isolation, selection and development of bacterial consortia
L ~degrading organochlorine, organophosphates and other pesticides ‘

Effect of the rhizosphere (columns and ponds) and hydraulic load
L_J iIn the biopurification system (ponds). Single and repeated
‘applications

3



Pesticides Characteristics

Pesticides Koc T1/2 Soils | Water solubility Mobility class
(days) (mg L)
Chlorpyrifos (I) 6000 7-15 1.4 Non mobile
Iprodione (F) 700 42-80 13 Moderately mobile
Atrazine (H) 40-155 35-50 33 Moderately mobile
Isoproturon (H) 36-240 6-28 65 Moderately mobile
- Cl
CH4CH,0_ S N it /I\ CHs
>g—o~§§—u /@ 0 ._< NI SN 0 /@2\ CHs
AR & Cl N%erl )\N)\NAN/\ H3C‘r}1/U\N
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Soills and Materials Characterization

Parameter Soils
Clay Sandy Trumao
N (mg/kg) 13.0+ 0.4 9.0+0.1 18.6 0.7
P (mg/kg) 4.0+0.3 20.0+0.9 17.1+0.5
0+1.4
5.6 = 0.1
Organic Matter (% 12.7 £ 0.5
Silt (%) 20.1+0.7 326+09 34.2+04
Clay (%) 68.5+ 0.8 9.1+0.5 28.7+0.8
Sand (%) 11.3+0.5 58.3+0.4 37.1+0,2
Parameter Wheat Straw Sawdust Barley Husk
Dry wheight (%) 91.1+1.8 87.8+1.2 88.8+1.0
Fiber (%) 54.3+1.2 76.6 £1.3 12.9+0,5
Lignin (%) 9.9+ 0.4 20.6+ 0.6 2.4+0.2
Celullose (%) 41.8+0.7 54304 9.6 + 0.1
Organic Matter (%) 66.1+1.2 61.75+ 0.6 59.8+0.9
pH 59+0.1 4.82+0.1 5.8+0.1
N (mg/kg) 56+0.3 2.8+0.1 6.8+0.6




BN Pesticides Degradation (%) (100mgkg-1) -

Biomix Atrazine loproturon Iprodione Chlorpyrifos
CS1 89.8+24 a 79.1+0.7a 248+1.7a 76.1 +0.9 ab
CS2 66.2+4.2 C 63.6 +0.2Db 256+1.2a 86.8+0.2a
CS3 77.0+0.2b 53.2+0.2c 34.3+0.2a 57.8+0.2b
SS1 76.5+0.2b 77.4+22a 529+52Db 72.9+0.7 ab
SS2? 75.0+4.2Db 63.3+1.4ab 38.1+0.3c 77.2+11a
SS3 92.7+0.2a 524 +1.7b 684+1.2a 559+1.7c
TS1 73.4+04Db 74.4+04a 32.3+1.2a 76.1+12a
TS2 71.6 +0.3cC 44.3+1.2Db 259+15a 55.7+1.1c
TS3 92.7+05a 65.0+0.2a 23.6+1.1a 63.7+0.4Db
Soils Materials

CS: Clay Soil 1 soil:peat:straw (1:1:2)

SS: Sandy Soll 2 soil:peat:straw:sawdust  (1:1:1:1)

TS: Trumao Soil

3 soil:peat:straw:barley  (1:1:1:1)

Diez et al., 2013a



EP Iprodione and Diazinon Degradation (100 Mg Kg™)
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Diez et al., 2013b
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Chlorpyrifos degradation in a biomixture of biobed at different maturity stages

15 > A, A} 8 75 /2
GR Tortella®*, 0, Rubilar®. Md.P. Castillo®, M. Cea®, R. Mella-Herrera®, M.C. Diez® J. Soil Sci. Plant Nutr. 10 (4): 464 - 475 (2010)
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Pellet Formulation for WRF Immobilization
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Starch  Sawdust Commeal Mixture Flaxseed — CPS at 25 °C (B), core F1-UPS at 4 °C (C),
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Cumulated ligninolytic activities of
A. discolor on different materials Elgueta et al., 2016



Atrazine Degradation - Immobilized WRF
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Actinobacteria Consortia - Pesticides Degradation
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Effect of the Rhizosphere on Pesticides Degradation

ct % _Cl
S
| P e Vegetal cover
Cl N o —

o w ':I "
Biomixture o b
Depth B

040 ¢cm

—
1020 cm

-—

2030 cm i =

—

G lass wool St
Stopper

L = - - - ey
Collector tube —a] i
Py ~eyrery)




Effect of the Rhizosphere on Pesticides Degradation

Residual atrazine (mg kg ')

Residual iprodione (mg kg ')
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Effect of the Rhizosphere on Pesticides Degradation




RESIDUAL PESTICIDES AND METABOLITES
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Pesticides and metabolites concentrations in the biomix after 60 days at three
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Research article

Bioaugmentation and rhizosphere-assisted biodegradation as @ _—
strategies for optimization of the dissipation capacity of biobeds
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Rhizosphere effect on pesticide degradation in biobeds
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Diez et al 2017b



Pesticides - Reapplied

Periodo Disipacion (%) Disipacion (%)
Plaguicida (dias) Sin Cubierta Vegetal Con Cubierta Vegetal

ATZ 1-30 83,7 92,8
31-60 79,0 97,2
61-90 64,8 99,6

CHL 1-30 82,4 98,7
31-60 73,8 96,6
61-90 64,2 91,9

IPR 1-30 91,2 98,8
31-60 83,7 \ 96,5 /
61-90 75,1 \gz/g/

Disipacion (%) de los plaguicidas. Promedio de los tratamientos con y sin
cubierta vegetal.

Diez et al 2017b




Pesticides - Reapplied

t 1/2 (d) t 1/2 (d)
Plaguicida Periodo (d) Sin Cub Vegetal Con Cub. Vegetal
ATZ 1-30 10,9 [ 72\
31-60 13,7 / 5,9
61-90 19 ! 4 \
CHL 1-30 11,8 43
31-60 14,7 6,4
61-90 19,8 8,5
IPR 1-30 8,5 4,3
31-60 11,7 0,2
61-90 15,5 5,7
Promedio 14,0 \ 5,83/
N

Tiempo de vida media (t 1/2) por plaguicida . Promedio de los tratamientos con y
sin cubierta vegetal

Diez et al 2017b



DEGRADATION OF PESTICIDES IN BIOBEDS-FARM SCALE

PESTICIDES EVALUATED

EN  Commercial Active
= name ingredient
Pyrinex 48 EC Clorpirifos
Captan 80 WP Captan
Clorotalonil 72 SC Clorotalonil
Imidan 70 WP Fosmet
Supracid 40 WP Metidation
Guzation 35 WP Azinfosmetil
Atrazina 500 SC Atrazina
Diazinon Diazinon
Fuego Isoproturon

*P. C= Producto Comercial

Type

Insecticida
Funguicida
Funguicida
Insecticida
Insecticida
Insecticida
Herbicida
Insecticida

Herbicida

Concentration
a.l.
480
800
720
700
400
350
500
400
500
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BIOBED CONSTRUCTION

NOTA:
Los materiales a utilizar para la estructura metalica
deben ser resistente segun calculo para 5.000 Kg. (Tractor)

| Las medidas deberan ser verificadas en obras

Tubena PVC.
25mm.

Pozo drenaje @ 60cm.

Perfil
100/100/4mm

A
"

-
v

Dado %R&%.0 Dado
Fundacion Fundacion

> —y

Tubena P‘Vg 32mm.

L/



BIOBED DESIGN

0.7s I 1.50 1 (%]
"RL: 1 - | 15 @
=] 1 ! — 075 150 0,75
! ! ' B '
| fr— s T UF |
I | ] I 0.1% ! I ! 050
| | ®__— — Lt
I | | | peri 150/ 100anth || |
I | | I [
I
I I | |
| ] 150
N 1
| | | |
| ' O+— — — HilH=——H
i i | | Pertt 1000l [
| H] &
L |
: I 150 | |
I | | I
i e i | |
| 600 g | 8.00 @___ [ — —_— —
l E::-, | Perifect i Parfil 100/50/4m |
! o it 1} |
| i | | |
i i " O sonatom [
| |
| AN | |
_ L o N @—+— S _
I '1 I . Perfl 1005004 mib || |
| Dado | | |
Fundacion
| mwml | |
180
I |
L [ | | |
@ ! !
I | 0.1% o Dado fundacién : Perfil 100/80/M4mn| :
| I
i i I S0x60x60 [ | 050 28




CONSTRUCTION

N

' LR T » '
m Instalacion de Instalacion de malla Revestimiento con
fundaciones hormigon

VS

Instalacuin de Instalacion de rampa Instalacml_1 de Bomba_y S|ste_rpa
travesanos geotextil de recirculacion
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