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A ol Bras (e oLS 5L lolyy G pme 5

355 G 53 05) &l Jolmo il 3 Jobre L5 (il o i o)
Fertilizer Stock (g/L) Consumption rate based on Consumption rate based on
complete replacement of lant d d (mL/L
nutrient solution (mL/L) plant demand (mL/L)
Ca(NO3)2 pels el s 458 2 15
KNO3 oyl is 523 1 1
KH,PO, '
MQSOs @ el g 250 1 0.75
H3BOs ol 2.54
MnSOs  ;Seclilgus 1.20
ZnSOs  (sq,lilgms 1.30 1 05
CUSOs  uoclilgus 0.256 '
(NH4)2MOO4
(0227) Pl 2 feosee 10 1 05
Fe-EDDHA

gle ol 92l oS Lawgs jolic o aig) 5l a5 (g Lawgs (elah) oS 5ls bl (0380l Lo 50 (2
Bpae e Ll «2d,5 1,8 colaiwl 5 )50 JolS jebas g Lol Joloeo ;o ouuds oolaiwl cdale b gl ol s cals Jool> ol
5 o 159y 108D 555 yolis 5 0 Bras pilaz A Sl & Slaed (59,002 3 melly 5 e olilges ol S
ST e sly o a8l o138 Jalore 55 as 00l adlol O o bl 13 LSS 55, 90 52 5 il 2alS Chas 4 (555
aslol olS B8,k o1 ol gl Hhaie Oy SO laml il o i 98lS olS Lwgs Jole jid SO g, 90 Job 40
oolawl gl g wd g0 i ol Jaeo 3 bl p 2 SO ol 6l e sloogS Lade Joloxe 5l Y Jlade 5 0l oo
oo Jio (5 polis pozd jl (6,8 el (IS ol Lo .8 oo S5 YL jo cads asie s b Lade slo ol (S
5 pomb ol wiz ey glie Goll 1 15 05 olS sl gyl Comns 5 Jolome 10 5,5 polie (2> g jad oplS
D05 Ay 3hd oS oyl a8 b sl canloads la Y Jedo j0 a5 ieghs pl 0 oald colatwl Braey (5965 aolie
oS 51 e g (2138 Jglome g9l slacd b 4y gals Lis Jlaml g layds casS 5l 59, 00 caddS 51 ey o oolasal jLe]]
Pl 5 059 ake 5l (stug) slayially 703 (Lol 08, Glo S (ooled (03 W g (o 698 5 ($9)3 98l )5 o
S S olS s 5 39 6 S oIl sl 8,5 13 (6 S 03Il 90 50l slaed ) Sufels el sl il )l 5 ada; 5 2lse
0,5 59 AlBlas plaS e o505 5l eolaiul b cat ;) (sadiincds 3l g 0 i Al 5 s plail o0 Y 4 g 2>

Ye


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.2.0
http://journal-irshs.ir/article-1-439-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.16807154.1401.23.1.2.0 ]

st i Jlomo Gl Cilizio slo g, 65 S 5

SS9y 9 JS D @ Judg IS oyl

5 Jbslosy ) (Bolai 6 pTases b (V) (6 megtg il (hg) a2 0l 0,95 Sl )3 (srtmsid slaailass,
<L T80 UV/VIS Spectrometer PG Instruments Ltd  Jow) yiegidg uSawl olSiws 3l oolaiwl b ygiwl b (6,50, lac
A ouilg> agili TV 5 FEFF FEYIF clazas Job jo (LSl guS
i 9 Judg S (il ols oyl

o8t I (PI) jiwgis oS Lasls g (FulFm) aicin 4 pate Judg IS uilio,gls (6 050510l gl o ialosT LG o
oBiws b lals g ol b eolaiwl (ndSl jsu8” sl Hansatech LTD Pocket PEA, UK) yies,sls
0,5 asie (LSS ADC BioScientific Ltd) IRGA yiwgid s ,.50;lul
S sbeus 5
oKiws lawg Jgbl b (50 lac L 5 (VV) Isfendiyaroglo and Zaker s, (wlwlpy Jed slocuS 5 ol
b ouilys el VYO g Jsbo 5 yrashy Sl
| KUUW £ I PO | P¥

el (VA20) ), Sen 5 Brand-Willam lewgs oo ools z 2o g, 4 DPPH i solal b Sloes] 5T codled )
5 b el (J3ill 5o Ygos Koo 0+ +) DPPH Jolons 51 iy S 30+ b oud agd olas 5| s Koo Ve v ke
Lol 0l agd O g0 et @) o2 QLD diges .8 )T (108 SO U Jae (0 4880 Ve Dt Ay o g 0l 0l ) ol Jawgs
T60 Jow) yiogidy xSl olfiws dlwg 4 Joloee ©az )l .030,5 oolatul Jage O 5l o lac sl>as a5 &gl ol b
&ly DPPH a0 aisesel (2STy 000,85 odilys el VY zge Jgb o (UV/VIS Spectrometer PG Instruments| Ltd

A oolaul Ao oslo )]

- Aigod SUE — FUal G b SIS
‘ ‘ ‘ - Ld — _ > AR

Lools 5gl51g
loaulre slxl jgliie 4 uiomen g o 43355 SAS 9.1 138l 5 5l coliiwl b yol> jimgh 5l edwl Cawsas slaosls
(o gme ©glas 42e5) LSD 95951 b o nSilos duslie .aus )3 oolastwl (V+ VY asens) ST 1580 ey 3l a,loges M)s&)ui

ol 6 kel 4 duy0 O Jleisl e (o

U (29 plail g ada) 5 039 2 pd) 9 I Jebmo (o3l by, S

@ Jslome (3Rl slagig, b pj 0sys 0 Jlesl ey olS aty) 5 0j9 comilly 4525 @bs Gulol
2oy S Jleiol mha 10 68, 5 ol Jsle cuilr ol G GSer g 08, sl S e 285 I8
Ghay 4 0ada3sE GlaLS )3 olS ate; 5 0jg ot 45 3l LS ajles (e (Sl Analie @l s S Mo s
O oanliv wisg 0l 4385 EC bl oS SlalS jo ata) 55 055 (S 9 20,5 casline (2lde Joloe olS (arges
EC ol 2 05 g 5o iy 55 0g 5y oS 5l sl 2 (2188 Jglome (S0l ) o 4y 5 035 -0 JSC0)
e Jolome (S0l gy dw o 50 Adu;y 5 (e Grtde 5 0anlS pd) &5 Ol LS eizmes @l 0y (2l Jolee
S oaline jo 8 Lol 9alS (08, 1o ads; 5 ()59 (e g O )l

GSer g 03 @i Joloe (S0l slagts; sl il as ol (las plee pladl 5 (5g 4 bogpe il s 4525 gl
slso o1l 5 55 o osls i ) KA 55 45 Lo bt I3 sina o8, 5 (1S Jplons o5l slots, o
S VIV Sy i 4 i Jslons Lansd i, b aslie 5 ol 3L 5 EC bl s 35 Ll s i 5815 o5,
s EC bl o agdss Loyl jo 9,55 (690l5 o3, olgo plail 5 059 aS ols lis cpimen bl .cdl alS ws o VYV

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.2.0
http://journal-irshs.ir/article-1-439-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.16807154.1401.23.1.2.0 ]

Ohlen 5 Ly,

wcdl els oldé Jelxe (anges (g, booad adws ol L avglie )0 ao )y YAV 4 FO/Y sga> cod 5 4 oLS Lo
G5 gy & L 20,0 YD S0 EC ulusl 3 055 Lyl 50 50,8 Lol 650l8 o8, lsm plail 5 (459 457 Jl o
Joloe (arged Ll b (Sl ol 5L olol i Laylyd 55 o8, cul (lse plsl 5 (559 Ll 28l alS alis Jsloee
256 5 o, Ko Jlexsl mhaw s 915 oLS 0 Shee (asLi daosls (uil )y 4550 gt wlal () JS8) caslas olaé
0285 18 8, 5 (2l Jole (o 3olr ey, G RSen g 08 28 Jsle (Sl e eole sl S
S g w35 owaline i Joloe angad (ulul p oud 4335 iz 985 GlalS )0 0 Slee aSlh o i 45550k
Ol iz s A oanlive wisgs oo 4,355 lié sl EC Lulul 51 45 50,3 bl 815 lalS o o Sl asls
0als (S g (Suz 981 08, 4 by 3 Sles (el (p i altBee (3 Jolme (03l sla g, den o aS 0l
EC (olul p 0dis by )3 9 Shee (a2l (1al5 9al5 08, s j2 30 () JS2) 092 5o B0lok 5ol o) 42 bgape 3 e
392 0LS 5l pelel 2 Joloee (G230l g 5l it
S Sy » stz F BB b e ol (uSle cilize slaby, pol> mgh 5l enel Camsas gl bl
9> 4 45 Gialojl (nl 13 (o)1 9550 9215 slagd; dan AT (s sboay codls (ady; 5 (2ls plil 5 (59) 925 olS S,
a5 Ll p8 50 08, G atls 5 Wog 18,55 n ol slagatly (n i | Wog ead adss ol Joloe oS (augns
&y o azld 5ol 5L pelal 2 LS 35 o nl )3 9 8k ol (g5 JB jobar (213 Jole EC bl
2 ads il o gab) Gl adlh fals W lb)ssn alie Jolxe EC wlal 2 dss (35, b avalie o g5
bomo (2l polie ake )0 et Geizman g adyy 9ol 0l 2l Jemilly 5 s5oml Jeily & lgiee |, EC (ol
2 8 5 lie Jslowe jo (lié jolie g 5 2138 polie iz Glie 2 Gl e oS S s Ay (gl
Jsloo EC Liis gl yolic 3y 00,5 Lol b lié jolic clale b8 jli 5 Llié Jsbes EC Lulul s a5 Lyl
e slge g ol JEnl colys 10 g 2alS (g el Jomily 500 Bk 51005 o sli yolie Joles [0 sl o olie
Skl 5o ol GVl iy Jedo 4 (2l Jalome Lol (argas Lyl 50 o5 Gjg0 10 (V) oo (Rl iy S &
Cas o Cold 50 a5 oo Gl Ll (ol jo (9138 olse 5 O iz Az )0 5wl e s Ay, Culled iy
Slyime 2al5 ol 5l lie Jolne BC (ol oled j0 5 (alae Joloe clale (0l 31 Joons jobo 40 (FY) 205 oo 03,
@l Jsloes EC a5 oLl 5107+ 90,5 oo Jho drgs Ghals s Cales ) g puilsdy g Jlid hals s caisly o
EC 1o ialesl )90 558l 08, a0y ey o0 S5 4 092 1500 (39, 99 51 Jomly @lé Jslme oS (g Ll 5o
EC 5 ol yolie clale )0 s Jdo @ olS 28l 0 (Gssil 5 $955 (355 9 Jol )0 et boo 205 YL sla
Rl @l oy, b bLI)l s Jald ol (59, sy S 50 (YT) 00,5 o0 oS 0y falS s (28 Jolxe
9 o) SES ()9 «2lem plail g ade; 5 (59 el anile Jalb ol gad) slagasls 45 ad osls las lie Jelows
29y S Sy wog 0,95 Jlade (n i 5l 28 Jele JolS (Al (bl sl 4ds5 el ps lse plu]
ol loazil ol eyl mls 5 (YA) wisls olid |y jlaie o iaS cbiogs o 43dis EC Lolul 3 o5 SlalS o
5 ool s Ll 5 90lS al)l ) slagasls o (gl ol agh @l bl ls lyen ieg,
o SIS s by 45 0l S (595 g ks pelai (2108 olie clile ol 4 g oo [ EC ulul 2L g olS
LS 5L 9 EC (bl apdis Ll )0 plde Joloe )5 yolie 5l (B clale iz 2 .03 5 o0 0l slaasls 2als
odd &l s Sl YL EC g olis jolie Jolss pae Jlodol & ol iy lie Jsloe Jol5 (igns (hg) 4 S
sloatls ol cow (218 polic jot oS wd atiine (Jase polie Chle la s b bL3) )0 (owyp SG 0 e
S 39755 9 paly Shed polie Chle alS 4]y 5ol oLS (o) o asls jo als g ws S 9als LS (o,
ey Su 0 aSgyebas ol I LS g Sy ol L (S0 bLa I galS oLS ol sla e ls o malS (F) wisls
olaad (e o) owd Vo Vo o ey oo VT 51 0138 Jaloee EC iul38l a8 ol solo ylid 5olS LS (g9,
23,5 95 2lsm plil S22 5 5 059 el el Coles )3 5 8l AalS (s)lo e jebods ouiS wgid a5 S
il oo bwly (nl 5o 5yl g ls a5 (TF)

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.2.0
http://journal-irshs.ir/article-1-439-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.16807154.1401.23.1.2.0 ]

st i Jlomo Gl Cilizio slo g, 65 S 5

250
_ a W2 Jsloro (g
.":39200- b Ools 5Ls ol b
. -
3 039150- d
55 e
= @ 100 - f g
"3.“— g
o B
22 504
~ !
01 —a
a a
= 15 -
K[ =
,‘:a;» 10 A
«3@ c
G & 5
< B
o
n'd 0 -
1 s Wb b
- C
3% 6 d
c_é e
g 4 ff
,1; &
X
0 T T

=z 2 a8 plol sals (5,58 sal8
Fig. 1. The effect of nutrient solution replacement method on the shoot and root fresh weight and yield in three
lettuce cultivars in floating culture system.
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Fig. 2. The effect of nutrient solution replacement method and cultivar on chlorophyll a, chlorophyll b and total
chlorophyll concentrations of lettuce leaf in floating culture system.
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Fig. 3. The effect of nutrient solution replacement method on F./Fm, Pl index and photosynthesis rate in three
lettuce cultivars in floating culture system.
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Fig. 4. The effect of nutrient solution replacement method and cultivar on phenolic compounds concentration and
antioxidant activity in three lettuce cultivars in floating culture system.
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The Effect of Different Methods of Replacing Supplemental Nutrient
Solution in Floating Hydroponic System on Growth and Physiological
Characteristics of Three Lettuce Cultivars

H. R. Roosta*, S. Bakhtiarizadeh, M. R. Raghami and M. Esmaeilizadeh?

The present experiment aimed at comparing three methods for replacing nutrient solution in
a floating hydroponic system with three lettuce cultivars. The experiment was carried out as
factorial based on a completely randomized design. The factors included the three replacement
method of the nutrient solution (total replacement, replacement based on EC of nutrient
solution, and replacement based on the plant demand) and cultivars (Chinese lettuce, Badbane
Ghermez lettuce and Kazeroon lettuce). In all three cultivars of Chinese lettuce, Badbane
Ghermez and Kazeroon, the highest root fresh weight, shoot fresh weight, and yield were
observed in plants that were fed by total nutrient solution replacement method, while the
vegetative traits of the plants which had been fed based on the EC of the nutrient solution had
the lowest value of PI index in Chinese and Kazeroon lettuce cultivars tended to reduce 19.6
and 23.5% respectively, by nutrition based on the EC and the plant demand. The concentration
of phenolic compounds and antioxidants activity of lettuce in nutrition conditions based on the
EC of the nutrient solution compared to the other two methods increased and Badbane ghermez
lettuce had more phenolic compounds and antioxidants activity compared to the other two
cultivars. Therefore, although complete replacement of nutrient solution had a positive effect
on the growth and physiological characteristics of lettuce cultivars, but increasing the
antioxidant properties and reducing water and fertilizer consumption in the other two methods
of production is also very important.
Keywords: Plant nutrition, Floating system, Lettuce, Soilless culture.
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