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Abstract

The tremendous world population growth has led to an increase in the
global demand for food and the expansion of agricultural activity, which has
increased pressure on available water and soil resources, which are already
limited. It will become impossible to feed the world’s population in the near
future using traditional farming systems and it is important to improve and
develop the way we produce our food using more advanced production
techniques. It has become imperative to increase food production from
current farmland by using fewer inputs to reduce pressure on natural
resources without undermining our capacity to produce more food.
Hydroponics represents the ideal solution, it is a growing industry that has
not yet reached its full potential and has been successfully used in
cultivating a variety of crops such as lettuce, tomatoes, cucumbers, leafy
greens, and flowers. In hydroponics, plants are grown without using soil as a
growing medium and fertilizers provided through nutrient solutions.
Advantages of soilless cultivation is its high yield in a limited area, saving
water and fertilizers, and it can also be used in places where it is impossible
to carry out any agricultural activity or areas characterized by severe soil
degradation. The soilless farming approach represents an enabling response
towards more environmentally friendly agriculture and a promising tool in
the field of food security. In this review article we tried to explain soilless
farming, its benefits, history, components, types, and future.

Key words: Drought, Food security, Modern agriculture, Soilless farming,
Nutrient solution, Growing Media
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Sl o oS Gus ) Joladll (& yealial) g il e Lliall Tas agal 0
Daally Baul) AR yaliall Cp daanall e 3D DA e Gl dialisly bl s
ou ol AuSlae dind g3 juainl Jilae iy L) Lsnias 05 of cong eaie (gl 585
) Jolaall pas aaiey . (Hewitt, 1996) LglS ol dindll (uh (o JaSe oaic
@M plaiy CBLall 2xe s Jsuanall gai dlsjag prdiusal) Lol g5 (Ao allagind acsay 0385355
sl 5 il Yy .(Sardare & Admane, 2013) sxlud) Zaliall Caglally ariidl
O WS lyban Laad Gt (g2l Jsladll 8 lajiss gaa yualial) abaidl e
QU J<al aaany pfall)l NB aE by Tan dege Adid) aliall dsLesll JIKEY)
2 Jonall A Cpe sa WS il lgabing ) A8l jaliall Calide (pe aliaiadld

2 ¢ yualiall G sl of Ll Gaany of (Sa 483l paliall aloaial dadae oL
asadlly asanlisd) G el Jolis Gaany Vi ARl AdalVl 8 lagny ST 50l
e Alle Sy Giladl e aewll gag Cus ((Marschner, 2012) agsaaally
Al el 3 Lo Y A5 Gony deh3 8 N Lo gusrinall (i 1 sandISlg g0l
laa Taga Dl Bdiall Uallaall 8 g gacosinally aguuallSlly aguuslisdl g dail) Jasiiag e 2o
o Wis o aaally uyly g jal) Galisial ading ¥ adl WS Lo grainal) (il Cia)
o gl ai Baagl JBall due o (AT jualic 35ay o Wil (Slp Jai sladl)
.(Nikolic et al., 2007) waall jaiil cumps Al Lall clbils

i ) sa5 B clall desiall Adhad) A0l jealial) G Jalally cDlelall o
il #lie e Olbasill acay Miad . SIS ol Cppeaie (o Clitee S ) pualiall s
Lee )ooldll ol 8 Jeliall 13 Ciang of (e Cann o guallS iliunsh Dl LS8 e
it ) Lo (g Y 4 Lkl Jalladl) 8 cliensdl) Came i uins g (et al., 2017
AERN palial) s lisd LLE e Liad Jlay 38 4y o(sdall Jslaall (a ghuusdll
zle e Copll muay 38 Liad L gprall Ldaall yualially o gustiaally psad €l o gAY
Lee )asaadlsll i€ UG5 Cam o pauadl€l) ae il 313k e @lill U8 e (alaiadl]
Jadl) alaaiedl Golad Usyd Jolaall Gl e Jalially by 4he 2e0 (et al., 2017
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Alle dle lacal b Gl (Auji Gan del)3l) AE aladiuly Glg peadd) Z ) dal e 2))sall
st elill ek Alayag ggyiall Glill goi Je I3lae) . culaiiall Baga (lacal Lo oSl
Lo e pgall (a sl Vigly gl Cansiy skal) Jslaall b 535mpall ualial) Slisicd
gt aial Allad das) i) Lo satiied) Jlladd) g sale] Jian 38 . sdaall Jslaall g

Al e Al BV (e Jililly Zdgall ol

:(PH) il Jslaal) Lagas

g g o (PH) @3l Joladd) Limgens Cipm Lo ol Gungongll Bl g
Al e Blall Gy Y 2 (KA 3 minge o LS clall Aabad) Akl sl
Gubiall Jmgyngd) 831 3 Jsaadl (pa Cus Joeane JS8 JB) gaal G cngyngl)
&l egus osiall dahie & BV Giasiugd) A sl ASlEl Jualsd) (aed
delyll & .(Adams, 2002) 6.5 M 5.5 oe i Oen dehill (B deg)iall Jualaall
‘dyau!\ a0 858 Jola g yngll GBI 4G adll o Lliall carall e s O
Slahydll o daedl i Llagd Dy el gl (andd aill sda palidd) ) g syl Jlas) of
Lldlly dpaslall Cagylall (Y] aae Y g—'\ewﬂ*@i‘ Bl Laball 3l o )
S Glsd AallE il A (e il sar e 435l S5 . (Islam et al., 2008) sy
oaiay Lxie ol LB e SligS 5l luSsiue IS8 o laiy sualiall 0
Apme lipalS 3155 82L) () (g25ae Gl (8 Lagend) 30k acsll maany g el 8
O coolae Dnaws a8 ) clall Aabiall Ll pealial) dueS b J8 ) ok 3 Laa
Do 3 Jacsl) Agls of Aimgen 50L) ) a5 a8 Anlll dllaad) 1) A5 jealiall dilia)
paley) i JSE (8 Gaag ) ddla) caa I Jslaall g ygd) )l (g il jaae
Lages ad) G aale) asised JSE e wilal cid 13 W (slaal) Al a8y b
Jslaall & Liageal) 350 s a3 ple IS 138 . (Asher & Edwards, 1983)(Jstsxll
o) 5 Glsie sda Jolaa o Llially d) daliY) st Gygpea Ba g
Ades] Lot ilitall el (e 2alS ad) L Lo Wle sall 58 Jlsh e ung e
-(Frick & Mitchell, 1993) 4Ll de), 3l & LY
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aaladin) (Kasg s age sl Jolaall B33 ALY S5 e A O del)) b
ol (Savvas, 2001) gl Jlanadld dalay ol lualie sl Jslaall SIS 13 L pasal
325 Jolaall 4L5gSY Labiagally 2SN 22030 #3aY) S50 Ha5e 58 EC diligSl) didiasal
o) -(Nemali & van lersel, 2004) sl dilaie b blall dalial) Cilinl) a3e dasiyy
s Latdie o 13 Alle 305 Hladnud Jie sl Jslaall dlalSia jieg daddus e 50y
G il g Lot of (K yealiall g Algie e S aladnud ol shaadl Joladll
Lediall L) yealiall ans (b il sl yealiall e &l ST e dailill dand)
dlle 3805y daslall bilall ajas EC sal) i -(Grattan & Grieve, 1999) «ilull
Mgadl i) imyey 2 A810a] yealiall ey (aliaiel Goa 3 lea ghaall Jslaall (he
paliadl 5SI5 8 Pldly ¢ ualiall (ans daw i 8 LS Ll eldl 4SS (e iy
Al i Al Sl ) (505 38 Law A3l ) A8 yealiall Gyt 8alijs bl dalidl
il L Wley GlS e 05K 28 A8 jualiall ey Jgeanall daa) o) daidiall EC )
Samarakoon et ) dualaall daluly de & Galeas) clall Lasiall L3l jualial) o
3 Jsall 8 mase o LS il ggi (DAl Cibias EC I bl 4l o) -(al., 2006
S L) yabiall i Gn sl e of WS LA Gagylll e aaes LS
iage Ki Ca sl Ki Cat Mg (&) i3 s 558 Dpaal 4l g5 U< A gDl
Aaitipall e SN Y Bl gl Jsboadll (4 EC DA be a8 o Llall s o
dobaall & leaSli g2y B cl ol dals e 2 (Ally o aliall 22 (e
.(Savvas et al., 2008) siaxl)

kil Jslae Bl das

el b Lgagay Jealaal) £ Y saanall dalgall (g (s33al) Jglaall Bha day0 o0

sl pl Ll L Jslaall b il CpmnsVL duuke 38 1ol of Cus A5 Gon Al
S5 s plall hbiall pals (<8 Gaaal) @l el 1385 43 dapy Jolaall Sbas
.(Fazlil lHahi et al., 2017) <lall & Zuaglsodl) Gilleal) aes e (daa) Jolaall 5)a
Cun clgualiaialy yealiall (lisd Alae Jagads (A Lala 52 el hall s aals 38 (Liad
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oo @l gl Je Osepliall Sl 5hall dapy Bal) ae pealiall lgd Jara dlay
oy Bl any Cauall A5k bl A Al cbls dabuly Lagaye (alad)
(Mills et al., 1990) Jslxall 5l 42 (alossl

pgiall Jolaall B (O2) widall sy Jara

Ao 0% Ay Aalai) 3 (ghaall Jsbaall 3 i) O (pe 2318 4 e el 2y
dals pabaidl e siall 538 53 Jal ey eaall wllly avall gaill Ty yia Tyal
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093l BB e Geady gl Gluwe e Lleall 35 A sudd) 438 sl @lE)
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Lie Pythium (s LLadl dcae ST cansal so0ll @bl jods 1Bl Juw e
oS -(Chérif et al., 1997) jil/pale 2.8 e J8l I s3al) dikaia & O dueS cnid
Jobaall & il O2 dejeny 2 wd of & (e el dadail b dey)all bl
Jong ).dsdiye sHhall Glays OsS Ladie dald 4t LAK LS a5 2o ) (525 Laa 2l
Roosta ) . jsiall dikaie Ligghy jo€ i b8 Hlall il e of Il (et al., 2014
@3l Joladll 3 O2 I Jase 5315 aa e 38 Glaidll) <l sas of Jsans (et al., 2016
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(Ailall) dus 09y Aol (B Aadiiial) gail) Bl

oy bl e g5 A Ll e A o sl e Ble s sall dag
AA Mgall g iiig ey puadl) Y Aualiog e gad Jailieg 20y Adbide cilige aladid
oS -(Schmilewski, 2009) Asall Wil sae Ao 2l allad) sladl a3 deriondl
Jie dgane 5 (Haall Cageally ually colal) e dugune g Al algall 038 ()5S
Jeand i Lo Wlle oSl .(Vaughn et al., 2011) xigh jsa Ly s slaly Gagainl
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saill Blagl Gmas ey vigh en Ly Gasaiadl Jia dugiac iy gai Jailuag Lot 712
Al o abia (S gl g 3am Y 4 onal) (b 55 lgailad ae dugine e
sall ey 5Laa) 5 o oy el slg 2n e qasies Le 4l Jag JS Y Bl i)
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Ji (e i) dely3 Aup gsn Aely3ll a3y (Gyanendra et al., 2020)Liss
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Lp Osn el Slad e aall Ll ASs <y Gua ((Dubey & Nain, 2020)i— sl
Jitisal )l laall L o de3l) 5% o (Ka - sliadll GilaSiu) & viin Sl
O LS L Jaalaall (ge 805 dogiia degana o)) AnlQY) jigin gb . oliadl) Caliiud
o 098 2] g aneiS) G Ol e Jaliadly obiall i 8 L5 g Aely3l) 50
.(Khan et al., 2020) &€e (i Lghing (gra diliadl) cilasl)
Glgpadl) ilatia (e a2 Osile 21.564 aied Lo Shlay) cysind 2018 ale
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