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Importancia de la materia organica (MQO) en el suelo

Factor limitante de la fertilidad

Mejora propiedades fisicas:
Estabilidad estructural (accién cementante)
Mejora la porosidad
Control de la temperatura y radiacion

Mejora propiedades guimicas:
Capacidad de cambio ionico
Capacidad tamponante
Procesos redox

Mejora propiedades biologicas: ) f
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Microorganismos son materia organica

Parte biolégicamente
activa de la MO

Microorganismos
promotores del
crecimiento vegetal
(PGPR):
Fijacion de nitrogeno
Solubilizacion de P
Siderorofos

Etc.
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COMPOSTAJE

como método para
obtener abonos
y enmiendas
organicas



“La adaptacion, en condiciones

controladas, del proceso
natural de descomposicion
de la materia organica *“

- Sencillo y tecnologicamente
asequible

- Proceso microbiologico

- Temperatura, factor selectivo de
microorganismos (eliminacion

de patdgenos)

- Aerobico (proceso bioxidativo)

- Liberacion de vapor de agua
CO, y nutrientes

- Producto estable con caracteristicas
hdmicas llamado COMPOST



-Compostaje de “alperujo”
Cegarra y col. (2006), Alburquerque y col. (2009)

-Fertilizante organico:

- Elaboracion de abonos y enmiendas
organicas sélidas de interés industrial
(Tortosa et al., 2012)

- Elaboracion de abonos y enmiendas
organicas liquidas de interés industrial
(Tortosa et al., 2014)

- Pimientos y antioxidantes (Tortosa et
al. ...)

-Fertilizante biologico:

- Diversidad bacteriana durante el
compostaje (Tortosa y col., 2017)

- Diversidad fungica durante el
compostaje (Tortosa y col., ...)

- Bacterias PGPBs presentes en el
composts (Tortosa y col., ...)
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The production of commercial organic amendments and fertilisers by composting
of two-phase olive mill waste (“alperujo”)
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ARTICLE INFOQ

Article history:
Recehed 10 Oowber 2001
Recefved in revised form

28 November 2011

Aaepted B December 2011
Available ondine 16 December 2011

Keyweords:

Commerdasl organdc fertllisers
Compasting

Olive mill wastes

Poultry and sheep manures

ABSTRACT

Mowadays, the main concern for the Spanish olive oil industry is the disposal of the huge amounts (about
5 Mt in the last olive oil campaign, 20002011 of the two-phase olive mill waste or “alperujo™ {AL) that
it produces. Here, we have studied the technical feasibility of using compaosting to transform AL into
commerdal organic amendments and fertilisers. For this, six piles of 20 t each, prepared by mixing AL
and either poultry (FM) or sheep mamure (SM] were composted. In addition, Fe and P-enriched addic
mineral amendments wene added at the beginning of the process in order to reduce alkalinizsation and
nitrogen losses. As composting proceeded, substantial organic matter degradation, progressive humifi-
cation, increases of pH and germination indices and decreases in fats and water-soluble organic fractions
were detected. Also, the addition of the mineral amendments was effective with regard to reducing the
pH. watersoluble organic carbon and polyphenols, hemicellulos e fraction and nitrogen losses. According
to the Spanish legislation for fertiliser production (PRE&30/2011, 2011), the composts obtained were
suitable for preparing commerdal organic amendments and fertilisers within categories such as AL
Compost, Humic Organic Amendment, Compost Orgmnic Amendment and NPK Orgenic Fertiliser. Also, by
mixing with organic and jor mineral fertilisers, the composts were optimal substrates for the production
of 1 types of Organo-mineral Fertiisers, either as solid or hquid formulations.

@ 2071 Elsevier Ltd. All right= reserved.
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ARTICLE INFO ABSTRACT

Artide history: Composting is considered an economically-friendly procedure for producing commercial solid omganic
Reived 15 May 2014 amendments and fertilisers from the two-phase olive mill waste {called “alperujo™: AL), main by-product
Received in revised form of the Spanish clive oil industry. AL composts are characterized by a noticeable organic matter content,
2”“"”';;‘ - mainly of lignocellulosic nature, which determines their humic properties. In this study, we have
Astepled 3 Jumé assayed several extraction conditions in order to release commerdal liguid organic fertilisers from AL

Honllable onllne TNV 2004 composts. The following conditions were tested: extraction time, extrachion tempemture, heat (70 °C)

time applied, extraction ratio, extractant agent and alkali concentration Their effects on organic fraction

it E A W (total organic. polyphenol and carbohydrate-like carbons), nutrient concentration and extraction effi-
Humie-Uke sulstances ciency were evaluated. In general terms, an inoease in the exraction time and the combined use of
*alpenjo™ composts alkali and heat increased significantly the amount of organic carbon solubilised from the compost,
Organic carbon extraction affecting the nature of the alkali-soluble organic matter and even showing a chemical degradation of the
Extraction efficiency humic fraction in some cases. The extraction mtio modified the concentration of the organic and

inorganic fraction in the extracts, and also their polyphenol and carbohydrate content Theuse of 24 h
extraction with 1 M EDH (1:4 or 1:5, extraction ratios) and heat (4 h at 70 °C) allowed us to extract the
required amount of C and K from AL compost, being necessary an external source of N and P to complete
the fertiliser formulations according to the current Spanish legislation for Organo-mineral Fertiliser
production (RO 506/2013, 2013),

© 2014 Elsevier Litd All rights reserved.
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Produccidn agricola

Efecto del compost de
“alperujo” en el cultivo
de plantas de interés
agricola

Metabolismo
oxidativo
(antioxidantes) como
indicador del desarrollo
fisiologico en plantas
de pimiento



Contenido en ascorbato (Vitamina C) en frutos
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Conclusiones

1- El compost de “alperujo” en combinacion con nitrato
aumenta la actividad antioxidante en las plantas de
pimiento sin que eso implique la generacion de estrés
oxidativo

2- El1 compost de “alperujo” favorece el desarrollo
fisiologico de la planta, sobre todo en la primera cosecha

3- El compost de “alperujo” aumento el ciclo de vida
productivo de la planta de pimiento sin sintomas claros de
estrés

4- El compost de “alperujo” puede aumentar la produccion
de fruto y su valor nutricional (mayor contenido en
vitamina C)
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Evolution of bacterial diversity during two-phase olive mill waste @mwm
(“alperujo”) composting by 16S rRNA gene pyrosequencing

German Tortosa *, Antonio Castellano-Hinojosa, David Correa-Galeote, Eulogio J. Bedmar
Depantrment of Soll Microbiology and Symbiotic Systemms, E@ddn Experimental del Zaidin (EEZ), Agencia Estatal C5IC, E-419, 18080-Granada, Spain

HIGHLIGHTS

= Actinobacteria, Bacteriodetes,
Fimmitutes and Proteobacteria wene
the main phyla detected
+Mesophilic and thermophilic phases
did not affect bacterial population
= Maturation increased bacterial
diversity, espedally due to new
bacterial population were detected.
= Planomicebium and Ohboekwangia
are proposed as biomarkers of AL
oomposting matuation

ARTICLE INFO

GRAPHICAL ABSTRACT

ABSTRACT

Arniale history:

Recelved 2 October 2016
Recetved in revised form 22 November 2016
Accepted 23 November 2016

Available online 29 November 2016

Microorganisms are the main contributing factor responsible for organic matter degradation during com-
posting. In this research, the 454-pyrosequencing of the 165 rRNA gene was used to elucidate evolution of
bacterial diversity duting mesophilic. thermophilic and maturation composting stages of the two-phase
olive mill waste (“alpemjo™L the main by-product of the Spanish olive oil industry. Two similar piles
were performance composting AL with sheep manure as bulking agent. Actinobacteria, Bacteriodetes,
FArmicutes and Proteobacteria were the main phyla found in genomic libraries from each composting
phase Shannon and Chaol biodiversity indices showed a clear difference between the mesophilicyther-
mophilic and maturation phases, which was mainly due to detection of new genera PCA analysis of the
relative number of sequences confirmed maturation affected bacterial population structure, and Pearson
corrdlation coefficdents between physicochemical composting parameters and relative number of genera
seqquences suggest that Planomicrobium and Ohtoskwangia could be considered as biomarkers for AL com-
posting matumation

@ 2016 Elsevier Ltd. All rights resenved.
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Pearson comrelation matrix (n=24) between composting parameters and genera identified during composting of M1 and M2 piles. Green and blue folders

G. Tortosa et al. fBioresource Technology 224 (2017) 101-111

represent positive and negative comrelations, respectively.
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Copy number 16S rRNA gene CDW (g™)

Copy number 16S rRNA gene CDW (g™)
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TE DE COMPOST

(0 de vermicompost)

Ficha Practica

Ta Daba h
y 25°C.

Aditivos: Aunque no es nacesario, con la idea de mejorar v
activar la microblologia de extracto, se puaden afiadir mate-
riales ricos en carbono (azdcares, melaza, etc.) y en nitrdgeno
{hmdepaﬁ:n‘ln sangre, etc.). Importante: no afiadidos en

entre 20

1y al 5% en vol dal extracto.
aumar: Germedin Tortosa Mufiaz 1) Mwm&fmclﬁndalvuhmnam Existen
para como GEOTEA™ aunque
Muchos usados an puadean h. sobre todo =i & volumen es manor.
los ts y tienen una ddad supre-
sha naural frente a APLICACION
Inciuid ras, vius y Via follar, directamente al suelo o Incorporado en el sistama

ch adad o emplear o 'té da de riego. Las dosis dependerdn del método de elaboracion:
l:ommﬂ{odamlrrduu'npmﬂ sa pusde usar directamente o diluido de 3 a 10 veces. Laapl-
caclin debe ser pedddica (semanal o cada 15 dias). Aplicar
allJéES? recién hecho para ap har mejor sus iedades micro-
Puede definirse como un liguido acuoso btenido de bioldgh
un compost (o vermicompost) maduro donde se extraen yo
i algunos mi que thenen RECETA BASICA
e dad il cé wo para las plantas, y - Preferentemente, agua no clorada fagua de llwia o agua
cpedern.% puede tener mupiadads fertlizantes. Presenta dulce).

a las fitohommonas, 4cidos hlil'r\lmymmayrrmabullm
dela y dal vagetal,

£COMO PODEMOS ELABORARLO?
La idea de 'té' es bastante intuitiva Se elabora introduciendo
el compost fo vermicompost)
maduro dentro en una bolsa o
anvase permeable y a su vez,
dentro de un reciplente con
agua Los factores que afactan
a la extraccién acuosa son los
siguientes:
Indeulo o material de partida:
deba ser un material maduro,
que haya sufrido una transfor-
macidn blokigica que asegqum
la auwsencia de patigenos (an
ol caso del compost, que haya
estado a mas de 55°C durante
un mes). Evitar usar matedales
facales como estidrcoles.
Agitacién y oxdgenacién:
Exdsten dos formas de hacer té
de compost' (o de vermicom-
post). La primema es agitando
madiante burbujeo de alre a
prasién porla base del reciplente
de exraccién. Mecesitaremos
una bomba de ale y un sisterna
de tubedas peroradas. La
sagunda opoin s la agitacién
mecénica o manual.
Tiempo de extraccikin: Entre
24 y 48 horas es tiempo sufl-
clente para extraer toda la
carga microbiana.
B i6n (kg de t por vol snilires

= Relackin 1:20 (50 kg de compost maduro de calidad por
1000 litros de agua)

- Aghtacién por alre a presidn fevita malos dores)

- Tamperatura ambiente 25-30°C)

- 24 horas

1 - Irestalecidn pars hecar o 14 da compast (o d8 vermicomposy.
2 compost s

irnersin de s balss en agus
3 -4 - Agiacitn meddinte burbuen.

dncldn de ext
de agua): mmmmwmlchddamnpostmmm
concentrado saldrd, aunque la extraccid més

Organkn Th, LLEL

tiempo. Lo habitual es hacer una extraccidn 1:10 6 1:20(50kg
por 1000 ltros de agua).
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Lineas de trabajo

1- Diversidad y funcionalidad de las comunidades
microbianas (bacteria y hongos) asociadas a los ciclos del
carbono y nitrogeno

2- Interaccion entre bacterias y hongos a lo largo del proceso
de compostaje

3- Abonos organicos biologicos con propiedades mejoradas



iMuchas gracias por
vuestra atencion!



