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Abstract: Olive Mill Wastewater (OMW) is a potential issue for olive oil producers in the Mediterranean region, where it is
known as the main producers worldwide. OMW has serious impacts on the environment and agriculture and has double
nature; it is a strong pollutant and at the same time a possible source of valuable components. OMW can improve soil
properties and productivity if it is added with the right amount and at the right time. This review article considers studying
the effects of OMW on soil biological, chemical, and physical properties and processes. It summarizes the importance of
olive oil and the common extraction methods besides OMW's properties. It also offers essential information about OMW's
impacts on crops and its treatment methods. This article was prepared to help people with different specialties and interests
such as farmers, food producers, researchers and scientists in environmental and agricultural sectors. There is still need for
improvement of effective OMW treatment methods to reduce its environmental impacts and to be reused in irrigation. It is
recommended that OMW should be developed to produce biochar which can be used to improve soil properties and

fertility, and new resistant plant breeds to phenolic toxicity should be developed.

Keywords: Environmental pollution — Soil properties - Wastewater treatment — Olive oil extraction.
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i Aebye wlalss duae> o) (Piotrowska, Rao, Scotti & Gianfreda, 2011; Chartzoulakis et al., 2010)
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Ol Com cOsill oy deliue wlale @lal Ul d>gle il clUiSy (Garau, 2001; Mekki et al., 2009
Osisill oy Aeliue wlalxe 4w 8oLy slas (soil electric connectivity) 401 Jol=l 40 SOl dulngdll
G Laasis oyl Lotz aay Ol 5led ) plalall xle 23La) ) 5 az 9 .(Mekki et al, 2009) LJ 2alall
glasyl o) (2019 (26)S) Lpd 2l Al 1S4 olide (2 3l 3y S Adiosdlly )l puge (g
Belun e 3 Blle SRS asudeWly psraliSlly agssgiall e Slisdl pany 3529 Ao AAll Agle
Oy e aanyd Al Asgle o Apelall Gilx¥l cmgngl wdg (Zenjari & Nejmeddine, 2001) Oguidl e
et al, 2010; Moraetis, Stamati, ) Ld, e cdgll jom ae paasis L&y cOsndl cwy dels wlales
.(Kavvadias Nikolaidis & Kalogerakis, 2011

o %65 dlg> e clalzll sda goims Cum Aigiaall Bl 2o Oanill cuy dclive wlalss ¢
Paredes, Ceggara, ) $ssae (153,SS Lldl Ly e %17-4 e Goims Lol LS (iguac 85LS ol Lo
BT ﬁu'b‘ dl Q}Ll}l\ oy Al wliale ) GO iLL'\..@ .(Roing, Sanchez-Monedero, & Bernal, 1999
sy (Mahmoud etal, 2010) & 15wy plya sl ST aly> 36.8 JI Jus slides Al § Lgiaall 85U
laz s 1o suasg A IS al 0.960 JSOI Gouaadl (g Al oo Opill o Acbiue cilalia Syt
dl 05,81 & Jazy Les (Roig, Cayuela & Sanchez-Monedero, 2006) $ssaall 094,831 (10 Lalgizay &55la0
Jl 099,801 (e 2lall Al s.ing (Di Serio et al,, 2008) (50-20) L 2501 § Axdiye (C/N) a5 sl
O Bganll Bl Sy BuwsST Jie cled Azl bl Llad e cdadly 355 o oSas LAN § onz g Aud!
s eilly pmnall Gy S 3655 (alasil bl Gany § Lamsly 2l 3 LaLad) pgo a9l umie
Z&.:yb_d\ Solll dae olalzll sda ol o buad Buey ij_;}.ﬂ oy Aelye wlalis A8Ls| way 4l Lg
O IMeuly pudl M) dw alasi¥l ldag .(Sierra, Marti, Garau & Crua™nas, 2007) cn> g dly
o Coisgly Al SlgSs o Leanty clbphally LuSll Gub ge goanll (g iilly Gounall
Lopez-Pifieiro, Fernandez, ) Jobi 8ul wlalell 48ls) cpaiul 13) Al & LanSys glas) 331 ezl
.(Rato Nunes & Garcia, 2006

Loyl Lapasd i3y cladd 3yLall Gansll ey dclive wlils polic eal (o Jiall GLSye piald
oo (29 el ol LU (olss st ol slews lalell Jlexiul Slin (o piad g8 201 @bg,St Ll
13-0.79 sisll oy Aeluo wlalxe 3 cMgiall 38,5 sy (Cardinali et al, 2010) auel,3ll Slslll eal
(Rodis, Karathanos & ) (9,519 wa9; E.‘bjb ((El Hajjouiji et al., 2008; Achak et al., 2009) A I al,>
Lis %539 syas Jud cusll 3 Bagrge sl sled @ Jsinall SliSye (o %2 s> o Mantzavinou, 2002
& Jsiall SliSpag oMl clilas (o Luliall clalall § 5352g0 Lo %459 2Ll clalill § 33990
oxidized and polymerized ) 8Lkl ¥gially BuwsSTll gl 550 § 055 O3l coj dclivo cilils
(Mekki, Dhouib & ¢y9,51s S @bji LS .(Ayed, Assas, Sayadi & Hamdi, 2005) (phenolic compounds
hydroxytyrosol ) Jgs a5 @S9,y dswo il Lea Joiall @lSia e LSy b o Sayadi, 2013)
LS 1855 polassl Sledl jan cosgly AUl Sbig,Sil dedl 3yalls (e $¥ 95wl Lea (and tyrosol
S 2 alSe plail pan Gl e Lllad) A Slalall B8La] aay sl 550 pe 2l & sl
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Ballly Lols Jguall lSye s & oof Joall suzmg (Saadi et al, 2007) il M J) Juas 5l 201
LA Byl Ay Jie suslad) bl Jolgall e dezad 4,01 J) clalsell 280Ls) (e Al dale Loginall
.(Sierra, Marti, Garau & Crua~nas, 2007) Lok 9

psaaliydly ssiapally smll 3655 planl J) @oss Bl J1 Oyl Aclien lalie BiLals
Mechri, Attia, Braham, Ben Elhadj & Hammami, 2007; Piotrowska, ) 4! @ Jatadl fwl}j.g.” Lolsg
ASy planly Alall clalell § #SA dadsw palall sda ¥ ¢y (lamarino, Rao & Gianfreda, 2006
Lyl oladl aldie oo begl dus A Lgas e Gl so9ope A psiulisdly Hgduwsall Gaic
ST 0s3ll oy delive wlalie 18LSYs . (£15) slewS Osill ) Aebie wlalxe Jlariul azmdy Las ($25D1)
gt Slalall ells 2Ls) (e 2l AN dogle s lasyl e b 3¥1 Tday AN 3 cle¥l LLaS e
(Piotrowska et al., 2006; Mekki et al., 4,01 § lasss¥l (asy blid Lais of 3505 § s agadguall aic
2009)
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Kreba, Wendroth, Coyne ) 4a.8.019 5,801 Lgaolus (rwmig L Slanzs (0955 (e Joad ellisg 01 ol
LA OMSS ezmy Asldl tdie LA sl de Ju5y Jies Adlind Lolgs sue liag (& Walton, 2017
(soil hydraulic 241 Alumsill Jto Al 3 elsglly slll 2,y Aalacll Lolsadl JI 28LaYL Ladlos
(soil water retention) UL Llasdl Jde 4,0l 5,089 (soil gas diffusivity) 3Ll Lad]s connectivity)
(micro porosity) a8 dwladl 8ab3 e A ) Osidl o Aclive wlalis A3Ls) Janiy (Kreba, 2013)
s LA Aelus @ plasdl 1iag (Pagliai et al, 2001) 4,8 (macro porosity) 84801 dwsludl § (olassly
ey aez e deny gl Jls ) Dguaadl 85U s ) I3 azmgg tlaliell 28La) (e Bue day z34dss
Lroglans Al cOSS Ao slazsy Lely crwss JWls (soil aggregates) Lediss (1068Gs Al il
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Bl OSS Ake o sl ey Aliall Lualyss Bl sl Oy e Jead JUilly B Dby
3 525l DL @STU ellig Al 2l 3 Ruslsg gl o) Acbinn clalion A3La] yliatul ae adis
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e Osuil coy Aclive cilalss A3Ls| Joas clis . (Mekki et al., 2006b) 4,01 <Ly &35 dl S5 Los U1
LA AW Admedly (water infiltration) 401 3 s W) iy i Wl 48, dalasll L1 (oles (puss
day oladss LA AW Adusstlly sUl md) of aluhudl (asy cessl (S (hydraulic conductivity)
olalze @ Bagzsll DYl (@S1y35 g2 cawdly (Mahmoud et al, 2010) wlgiw suad cilalzll A8Ls) 5 et
SleeS 2oLa] mll oo I olssdl sl @35 e Jead @I psaasiadl Dlal Lolsy Osuill o Aelive
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Lolsy dobipall LAl olss Lo 55 Y G Buclion @lAd e Oguidl cuy Aclie Slala (10 B3gusme
Adudad) Ul

dl gos Al dl Blall gendll ey delive cilalss 3 8o 9l Liguaall GlSL dale daimayg
Lol ) cpnaly sl LolansM ale 8508 L Lguandl Balll ¥ clldg toUL LolazsM 25501 5,08 ¢ las)
Ll e 8puall ane dunls I (Barbera et al, 2013) dgiaall Solll 28Ls| axd AL 25,80
day o b sl ) Aelive wlalxe 3 8as2sll Lguaall 35l wliSie (any L 5lies & (hydrophobic)
L0 sda 3 Tagazme 06Ss bl puaall el old iy el Dolazs¥l e 2,01 5,05 (ads e Jaad Jlill
Bisdom, Dekker & Schoute, 1993; Tarchitzky et al., 2007; Mahmoud, Janssen, Peth, Horn & Lennartz, )
oo iy olalell sda W8Lald AU Lyl polsxdl e Gl ey dclipe wlalss 355 lliS (2012
85L5 Jl a2y Lslassily (Khdair & Abu-Rumman, 2015) (soil heat conductivity) 40 &1yl Adums ol
o aladl e e H555 LAl Ayl Golgsedl o LSS o 3yl Aeglalll 8ol je AU dslg dl aueludl
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e Jolall e sl coj deline wilales 4G

o liiay gusly e Al drolall e 20l ) Ossll cap elin lalie 28La) S5 o
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WMl sda Ol dale Lamy cladly LA Gy Al e 35 lalzll sda Jleaiwl o malsll e (Sl
09319 Jels iy waé (El Hassani et al., 2010) 201 ) a3ball wlalzll 468y Jgsazll go3 e dazad
dolye e sl s edliial clalsl Lgins Lyleyl Tl Khalil, Habib, Alabboud & Mohammed (2021)
olalze 18Uy qludl 6L El Hadrami et al. (2004) ¢9,51y calyix!) zusgly medll Jgsamas duxlis)y ol
delio clalal ludl il 1iag 5,40l wholelally anddly paesdl Juolns Zualis] e Op3ll cuj delin
Ol gl Sl @lanay il &y (o Loyd claliell A8Ls) die Lesly 05 Juolell e sl
8320l Jsinall olSyn Apane Ol ol 5oy cli) Jagdty sSs sl oy delive ilalzl gl 5YI
S Adeall Slx ¥l (any comsgly (Quaratino et al, 2007) bagiall ddes e Wgrudl 2 clalzll 3
29l b Jadny iy sededl i) Adkead Jo¥1 UL Ly 88 Ganill o) delive wlalxl gl
e o JI Isidori, Lavorgna, Nardelli & Parrella (2005) 9,519 $294u) Jumgis (Barbera et al., 2013)
Jsisall alSie o LSe 15 1o sl ol S ol s e @logadl (2 0585 Aune Jyiud LSy
(catechol and hydroxytyrosol) LS LI sia ¢ (mSpe O l9az99 Osill oy dslive cilalis § Bagzsll
SLSL gl 6 LS sally ey Rasdyl) 5,00 dgemnd B3I dass Tubes e (¥ spall Lea
e 5355 Yy Agae Jpolel Aoty 2ol 0985 Jsall wliSie pam oF ¢l cdswmz=ll g9 (e aazay Jpisll
Ben Sassi,) 19,59 @l oy U9 U89 (Capasso, Cristinzio, Evidente & Scognamiglio, 1992) S3 Juola
oy Aol alalse 18,5 e deiad S Laads Adac ol Boularbah, Jaouad, Walker & Boussaid (2006
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Ol (o euugn Bis piad ilaal cSlgais Bue Gsnill ey delive wilalee dxllas cldas dxlgs
JUl yasd) S ) BLAYL uad cdy § podlanadl cllee Slilie (ST die g Lo spacs
Aeilidly Aaarud | 8 S oLl 2aST 2y M)l dnis Ligune SLShe 592 99 (Ol o Aelive wlalxl
o olleall sda e Tallly bl Slislll A Tty g5l o pdliialy felim Slbee e
Bl Jad iy oLl sda (e Bolarul Bale| (ol oo ciyglog cdumiul Slighll sid dxdlas cldee Sue
sda g Bogasll Uslll Setun pads dulas el e Gomill ooy delie ilalis dndlas Luloe casyai (S
205 gl lian o) Leb hand @1 Aaally Al § elio¥ puamd s 18 058 Jsein i J) lalil]
sdd bl il WY1 ane J) G5 azmysg « pmandl Bulae (e Amsld) clalell dadlas e Joad ¥ Ol
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SIHSHT 3929 ot yl) A o) ) Aelive wlalal (! sl Sl ol Al sia 3 Gle oy
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sl A yunlic o SlSe 1 Lbiys Fiune lnySin Gl o6 Baludl SLSU aia Julos 5f asal
Borja, Martin, Gomez ) (,9,519 L> 93 ool Miad 5,39 22,8001 +Lis¥lg bl 2355 3 Lo Bolaru) (Say
Aspergillus terreus ,laé Jie 43801 (LYl e Lelgsl T & Ramos-Cormenzana, 1993; Borja et al. (1995
olalre @ 8assll Aabudl Jsiall olSis #1855 aasy =i Le@Sey Azotobacter chroococcum LaiSio
Ramos-Cormenzana, Juirez-JimCnez & Garcia-) ¢9,5lg LliessS (ogaly dzg S gousll coy dclive
delipe clalns 3 Bagasll Asludl Joiall wliSpe Julxs (Lo Bacillus pumilus LSt 8,45 Pareja (1996
hllise it i€ clalall caaas e e Jo¥) opall verad Jletdl 2udoe oF magly Osnill o
elio clalsl 2llell 25,51 Zxll oLl McNamara, Anastasiou, O'Flaherty & Mitchell (2008) ¢ 9,51
ol lymisgly mbylady LSy (e Jodia Cregidl WSy Aslsn Yo Lilga Aads Lo olil | Oenill oo
Gl z Ll Julasy deladl Jsiall olSie o paleall o clalzll dxllae dlead gl il
olalzll sda @ ormasW

g cliess sased) Ul Sllee J Gsnsll ) Aelin clilie Lallas cliles Ciylias oSay
(Tsagaraki et al., 2007) dzxous Sldacy (A8l salaral ] Chup AalSin aldecy colzull caliss 7 L)
el 3 4580l e Lol Heo e aatad (&) Azrgdoud) Slideadl (e Jo¥1 Ayl sl Al3) Slihas ety
) s 13a¥s 215 Sliles J) Tmslondl Slibeall oty SLALAL § 535l utally Lyaall sl
1aS il 13) Bur Bl Jasd o (Sey Aledl cllaalls  Jetl dae § Aleaiudl 25,5001 (LY go
oSly 09l o Aelive Slalie Axllae § 318 a2 2! Slileall aas Uiy . aniie anSyiy clalsll
L gdondl olbaad) (po Adas (e dazad (o8 2lsaMl lleal) Ll 2l Andlan SlilanS Lloriul (Say
Sy Gl Ble dlatl s e gild Slalall dlas e Jont Gl LSl e o) 2ol wstas 3l
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S o Bolanayl (Sasg B A8l cllrud ¥y Adle SlnSiy clalell e 58 SleS dxdlae 45iK)
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Sldeall 8 43849 .(Niaounakis & Halvadakis, 2004) aslsadl cldestl sda Jleatw! sole| Mguy Aslo !
10 oo 7o) Axllall Zilee 3 cllaadl dglly «dum gpied] @3,lg Blymll Amps 12 alss Sue 2lgadll
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(Mechichi & Sayadi, 2004) 215 )Ly 45,la0 2l gadl 250l 2l
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