Jo& 1 Juuadd!
Tyl is) ) e I Jore

Introduction to Soilless Agriculture






Ty asl) ) Qe JI foua
Introduction to Soilless Agriculture

: gty ) Bk
& Ll I 5 ol se ff Hydroponics .Sy,
s A by A S Byt Yl
AL yai OF Y] 11+ + L Van Helmont | Soldl Jall daslyy o5
iy Gl Bl M s S 25 S S 0T 24kl oigy
o o a3 o 2SO e oSy egl) el 2l nally Sl
o Sl ide s ol 5 S Gas e dagadll el Lidey gl Gl

SO S e
o5 gl ey cslalally Ul e 7 Van Helmont o> e by
Ay ol Loy 1 olglly bl 2y ) Joogdl (Sl e S
iy VATe i Sochs U Ll ¢ Gzl Gidll jolialy e
Water solution Jl Jyl=e $ Lzasy SUL &61,5VAT VL Knop
Pl Lin (g« pod 2 b Bl Opy Lz 1 Ldall ol
Jrlae (b pasany Jlj Lol pladl gy Nutriculture obLdad) ¢ e,
o Jsly « Hydroponics i b Oy oW > ol Lisy L yys
Gericke JLal o J 21 ¢ )15 Je Hydroponics i pllaas 5!
VaYo an JVAYO L e izl i VAV L UypidlST daley
Nutriculture cLdall ¢ )i Ll 02y ghs Oug Syl Clais
oI N s Spdly Joall ] s il s
Waipasty Ly (3 JSL (e 287 106b dm o)l Cpuall o2 2l
i, Gericke o )l2 <olSy L2ally Zhill ooV, BV ) By
iy Cdllly ol e L Jresle die Bl o6 S (LA L B

14



ey s 5 pasdly jailly el el I BLOYL ¢ bladl,
il 3 VA8 Ll GGl sds Cadsaady LAl IS Ly 6 S
el Bdlall g ol W el )
Y ki e 0,85 1.4\.;,, i.ls" Hydroponics u..(.-,) gl
Ul Josr gall mead Jodll e ponics sWly sl smey Hydro
Al plsanly el g Al sds o Bl 23y «g\l\ g Ah o
03 hay acdaioy Y HyO .Ul o Y] - Geoponics ity ede o Iy
25 Iy Sy g Y1 (5 pains V) 4 dldl L iy O
) sl Jymzs Essential elements olall Gdall olall 2, Bls) J)
e Wl gl el g o Uy Rdial] e
sl o3 L g e el J) e Yoy 0l g e o el
L) LW Gl dmgy el il oWl e 5T ey )] U1 el
i)l Y ie e Jem OUU) b SV Bl VA0E L
00 M) Tl YY imbow e (Gravel gasdl godd) dgy <SSy
o lall Sy el Wl s slY ST e s s b Gl
oo W Jgs e s b ) W a1 G b et Ty VA00 2 g,
iy B b gl 52V oty Ll 1kl Ly Gldy Wtiay
2.;\.“ Q\a...alb - g‘_;L’.:..n)LJ\ aele BT =7 8334 lo-laa LS’ il
—ala¥eda i easadl ol e bady CE) s olebly
Gl e e g2 o G )l ol 2§ U el ]
His L LIV by Ly Lol 2SI b iz 2ol L 1S5 )
oS sl o add2 Ly Bylae doly OF 5 ity cleYl Ciyjlae e
Mg — Wzl —ladge e 2o U1 el el e 5,887 Jus ol
)0 U VS VPO PR g 5 J [ V-1 ISP VIO S

oS = b



a2yl W g 15 &\}J

g ol ealill Gl Bls 06 21 2ol (e Blasd |
L 4ny t_,_p)l\ il e NPT IR R W-IRSC R VL JPO) ol 3 e r.&—,“.u
Gy Ogay el Ll Gonanld (L) S i Ty e e
ghst V s, g LU o5 gl V4V i Abraham Steiner
J¥al) CJ‘J'“ o
Water culture Laiu) g i3t - \

JoAl 5 dmhaize ol zdl g ezl dugers S jyde 0,55 Lty
. Saall
Aeroponic culture &5 g¢ll g 5540 - ¥

fte s (b Ambaize Sl S ezl fagrge S i 0555 ey
Mist 315, i Aerosol Clws &30 3 sdall Jlt 0
Sand culture Zals i g 500 - ¥

Solid ik sy 5 ULl jydor pais g LM o g gl i iy
oW il 2 il oy by B alew 6 5l Luls substrate
perlite =J, J\y Sand J.})i J++ Non-collapsing partice .iil
Y oo Bl 550 dpiae 8 ol ol f plastic ela\)
Gravel culture ,woadig iyt

% o il Solid substrate ilw sy 5 ULyl pa Lpdy
Non-collapsing 4aill 5 ,LeW b L2 axl Slypr o)y b ialos
pumice IS\ -\ i, Basalt o J;Ully Gravel .l J2 particles
AT o0 Gyae 8 sle s plastic cheudly Lava vl

AR



Vermiculaponics cuud gaSas yaill ¢ 430 - 0

ibylsue of W3 iy dazall oy Sn il B3l 3 DU jpdr pais Lgdy
.,_sf'-f Lgae & 3L ol &
Rockwool culture ,5..4." Sguall g ylye = 1

b bl Gl Ol Bl § UL jpir e s Leiy
) odl ke Allied inorganic compounds iglie &y
.Glasswool

Hydroculture ;s g aagll g )50 = V

Stiener of ¥) Liaf 2300 ¢ LU 2l any 2528 VL pllas )
) &5 Opy Al Aadily G IS s 06l Lo 2T (2 4 iy
Sy G bl &l b cedsel

oF Tam el planall Bl 63,240 Yylaza Jb ) il
= Ol Csan s am 6l Y] OV 2 L6 wam JIj Ly 330
ol san Lkl Sle g e B a0 e B b sas el
- CdySen el gl — el e B g U e e Beasa
g = ot L g e - el gl e - gl
e I W g ey LS el § ey U g e - sl s
sl 2y ol o gl Sl gl LI IR ¢ e by )
a4, by Nutrient Film Technique (NFT) &,4al eV G b e
Uipaall i) gy Static solution culture sl | L
Gy ey Ldadl J) BLoYL Shallow solution isa.d) o Deep solution
Al £ AL O Ld Mist 313

o il o g ol Jea Sy s e iy,
cleldl ade o)l LY s > Hydroponics Il

Yy



o Bl A1 5 S o] LS5 Ll e b pay L U
S de) ) (S st JolaST s iy el pie o plasiad
Jolel 0 L ey Al Dl - sl 5L -
sl &) Closed system ;las i 9 Circulating ol,y> d> 4
Static or non-circulating &,z 5 Goo e 2T Jolh plasnesd
sy - Gasly 3,0 Jldt gz D Open system ¢ jzin ol b
o 445 O asl) ) oasy Soilless culture »Nawl 4b JLtl lia
s oley bl el o LSy o)l Wil ) ff o)
et et G ey Bl AL B e Gyl e o) e
oF Tm 26,501 Olzey Ll Y1 Hydroponics iy Soilless culture i
claas Jams & gl oy o il S U il 2,91 4 4,4
o s Y el gl S Gl Gullanas Lol ey dos)i DI el )
g b n gl Ling ¢ oSyt b Loy S pad Dy & )W

A i ans

¢ i I dety 1 13
oy WL g5 0 287 8 T PO 6 el el odadl S
w2 L2V G aiy O O aaW e Sslaaly Ups sae a2 L
Eum Jodlly Slaazsly :lj.iil\ Syime Jo Lol Sl 15 il
g
g O (Sar ¥ Eom g JUlly Lo Bsly; o) ) a2 Y0
-4l
oF dadll YL ul am g Y C ) ol r\..\é..:..‘dii...“.s PAPLG (
Ll B b s dl ol ca Tor _ Yo iy il gyl
Sy e el b Ll dey 06 s S BLOYL (&,

A\RE



JAS g e § Al w)\)UI
] Y) V1) ..\’-‘,.a Y > OWY‘ ‘.‘.\’-.w-‘ LS’ A.J\F o;hf Y
LS - 3 = &) Lalad el ol LA CL‘.‘.¢ Yot
Al e g G i
e il Jully i Ji...Jt r_s‘ u\_‘,,, Ll JJLA\
by J op & arldl sy b bl sas aslyy sl Gl _ Y
Jyatt
Jpmastl 53l o Bo)f S g A1 OB e ) gl o o2 - A
el gl o2 ol Y Lkt e Sl Ve
tJ‘JM LS. CJ..»‘ J—J&\ (] U\J J....'a.“ o;\.ﬂ\'\ QJJL ‘50
s Bpaey Jaail 0,6 el sl ol Of LeS™ dps I
bl
.\.a.é.’a'f C)_,g_; ‘53\.‘:5\!\ Ll OY’ AP g J}.ﬂg‘ CLAJJY PES I
Y LLlad) del ) e seem oW 2ol 06 Yias
se VI Pl b I aliSH e L) L LS p Ui
sk 6" i.ol.g_:.“ 5 3925 LI odn Jf Lol LS oLy el
Lol Y i) el G)las Ls i g 6 Y

Y¢



Lol ) b (* 9S4] [ Ole) Speolall paay gL pud g2 :(V-1) Jgs

By g 500 B At | el 1 B Al ety Jp——as!
OGS o) G [ o)

Y\ ° Jydl

) \ ad

\Y ¢ ,-G‘JL
V. A A

AY 0,4 “..r:,il\

A0 £\ ol
Yeooue \e—0 ‘._LL.J.M

Y- Y LA S

Uas sy o o linyg i Y e elY Y IS g il - )

Syl o b LG oo oda IS 1300
f b ety oS4 Wy A Lo B Gl e O @l S

G o pasas Jy tnl W ¢ A Slingd plans ily o
oda opag) Lol Gl o2 Lol LA Gl Al B sy
- ) ke pe iVl Ll et — daidly (o) Ldal ol jagand!
o s (e e e - ey ool - 2l Slseall
EMN B plasaad Lt clgeilly 2l e 27 e sl
T RO TN W e Py I i Y SPORP S SR

—Jy closed system _Ji ¢ o bl Y e rl—* - Y

RETA]

e Jes Sy el g s jian I Recirculating solution
oSar LS Lzl Bl oo iy Ly RadasYl a3 oyl
o S s A e Yoo Jpll e I ol s
& ematd) Bllly LN Bl sl Say LS s Lagalisind

(cf}’u EYeo = UL\.A.“) (OL\.A.“UA ',ﬂ'\= (cf}b i'iV)ﬁ?' (%)

LU Lis

Yo




pockenjilly FusArium g bip il (o0 feill ol w1 au Sla - ¥
& 1RO RV PR C1 R WP I PSR S Verticillium
i) Baglall Sl ol s UKl 0da e iy UL
sl i ) BleYl ol Y

s Bl e 3l
W8 e e 4 2l JKe dl ) e dezy kel Jpdll e e

g 532 0N gy Ll V) A Wyl sl ola

Badll M Ol Moy o pogll e a8 i slallyy g

OT-—\$ Lol

Opahe Yo O VA8 dn b oS ey 3oy e b O 52 2
Oyde Vo ) o OF pipzay VAA 2o Opele 00 ) 5l e

LS s dolay Bylis B3gaoes 5l e b el 28 Y
R S (N S WP P PN W (RS
il O Opls 10) OB Opuls V0 3u> 3 ol L V448
3l e paiioy shaall b by Lo Of Y S5 wry (i poaes
celgdl o L gSodly SV B e by adly Cay ) 9 WA

TAs of a2 el cpdazelly 2ol o M dmlas dar ) oy — Y
O e B Al il g

o s N Il oLl el e Sl sl eall L Bbandl o M g
gl O) Com (A Lgzorlal U Sls ST aay Ly Lgblia) Cand
oo o0 T g e Y Lol aad Nl ) e B3l 06 gl
L F Y

d,g)a oF Al szub Lo 5 NP Y LSJ)‘ L5’ o\.:l\ (.\Jé..:...a‘ elaS _ o

A



o g ATl ey U G Sl e dly Gjlall ) )
.0\.?;“) iﬁb}‘ "‘)‘J"
s o iy Gy 100 My amgzdl iaandl plasiaid 5UST _ 1
A L W Yyl SV Gl )
Zobty — Wy ol b el oY1 e ool b e Sls Y
Olall s w2 e ) ple2 Jly mlodl Uy gk
Yaorlsl Jaises ool W oday — Leslom plazaVly 25,201, slaall
Bl K2y
pias an O 42~ oW ob — L Jlyall S 54my (b — A
e Ll Byl s a0 Ll Bl Oy
gan Mo Lad oLl Jlgb bl el oo Alle 3eloY) S i
Ry s St (S pseilly ol
sl VE Y b LB s ) ek g O
Ly YV Yo daadly sl o) oy 6 petdl eyl _
sdn s W A e G
o M3y Dgta B 5§ g (Gaall Bl D (g gl dangdl s
ggte By YV Ll sl 6 s kgt me by el
s S 2F Ay el Pl G i pLy A Y s
- JuAd
£ 0 S g )Um‘\’l by Jans Jagia _y
doV Lndl b I gydl Juall _
o 1Yoy ke dhuay a0 100 i 52 T OV o dlad,

Yv



Ll wni by L Sl @) JSLa oy ©)las Lade 3G

Ll dlal oW Lady glan L Lobs a8 iy e s I

O cptale Jylowi Of ke Gl 0SS Jpmast) o fansy 3aassly ol b g
o) W el Ol Gk

i b o) 150
Loty oV a3 Toelall ol pial) LotV iy Jgl) 0 e
g abrr B ol Ty a3y A Lglagy L adlly alall oS e
el Bl e oyt iy i oSy angl o e gl
PRV PR I U5 S S JU P /I S PR SO PP EX O
Olgd e 9 ol 1 gl Jlim 3 VATE gl g2 o VE
il el el OF J) LT o g ol S Jup® ilin
il oy oy ¢ mpied) B s 6T By 6,50 i RS
(sl e oty — Wl 2yl SV S Rl edg 2gSUly aas)
el L B oSS, O sl e Gl 30 s 2o
& Bl blis iy . Ayas) daldall a3y kall 0dgy Oly sl
i ) oMy Gl § LSl 2elBYl B g bl L e el
5195 laabdl Opedlly sledall a2y (V1) JSK8 (VAT 4y 2l
Gall odn Jre g Ll elidll 25l b i Of Koy I ajalal) e 2ol
Sy oIy Civall gy (VI o el A5y a6 ad
Joll Ty e liiladd Wy B Y J s el ler ]
dyl peall Gl S e 2o M el ) Sy e am (B Gee GUa ey
Rl ) RSy 2l )05 By 5, el 3 W dabed) ol bl day
Jan LSy La g Slayy (LAl Bl Al LSy a8 Dl
o o szl Sy 2ol s Gyl 2y ) ey (e
s yall oLl Lilly 3 Al pmelon dl ) RIS 00 WY1 Ly . 2, Y)

YA



e § o 1) Ly S 0 2 ) Sl L S5 e
Gel ) edigd Lo ) el daal SLghl gy Ml s o i
G o e b By Jad) (3 1 IS olod Aoy e
I 00U RO R RS S R e TR i W5 I EES
Lolassl wylis J) sz 0f (Ko (A chlaall mad oy 2]

ek glially CL‘;N\ o ey N P sl

P saan
e Ly
i iy

8lal | =l
iodird

O ssth Sl
By ¢ Oparth g b ypate g D99 M
v A e p il i el Ly e

S g ¢ aadl Lis B oGSl SV ocaediy
oeis — sl Oyl — dagf) Ll
upy By ¢ Sis denl asiell W g Jo A
. Ledght Uy Lals lils adel

R %S LIV R C LTS VNI RN H
Jess ¢ 1007 Pl (p Jgame Gl L Sl
7 VI | SRR LR L L Pt o> Lo e
u._._J;,c-n:L._.,'y\.\;,_.,...\_;(\gu_,\,
Voo. sl adha 3 A, sz ¥
T aied

i sl Bt L ey
Gyall Ny sty ¢l o ) 2s 00 X0 o gt
el g opsy SU AN LY,

Pl =t O St Wima gl
cuH}.{,L,s.l\gugu.i,\_'“
coViKey W cpaee e Gbleall Ol

N e
i JUA S SV e sy A
Lo W) ity b e ¥ 3 ¢ !
oA S

S Al ga b pa ) e e O o
Tesall (p i L ) Aos s aly st Ja
€Ol g e Yy - Aol AR U !
T o I iy e ¥
.

/ : :
LW By e Ay LN
Y P TR Sleasty oo

© PN g

NNy IV g NS gl oo
sl . RN Jiloy S Sy
ik o gl e i
Doy o JUsYL P Daty S
NP £ AN AR e
.o J‘.‘

AAh i it o e ety 0 dally
,d,ay-n—dt,sbj!}_qn“l
10 \Pinies @t o g OF o9~
A B oo S 3 o gt
Py Jeh 10 D CalD By o Adi
oo N A

Y4

sV V) Jsd
dall oladio (e
S0 dasl 5l
—3—g (VAT ¢
platadl | yadis
U8 Spim— g
Laud il det ) 50





