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The Effect of Different Replacement Methods of Nutrient Solution on Growth,
Physiological Characteristics and Concentration of Micronutrient of Three Varieties
of Basil in NFT System
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Table 1: Resh nutrient solution formula used in NFT system

obS 5L bl 2 B pae Gliee 138 Jolome (argns Gulul p Bras ol
Gy sl G b God 50 p)5) aly Jolome cdale tleord Jgo b
Amount of consumption based on Amount of consumption based on Stock solution concentration (g/L) Chemical formula
plant needs (ml/L) replacement of nutrient solution (ml/L)
Spaey yolic
Macronutrients
0.75 1 915.853 Ca(NOs),.4H,0
1 1 523.405 KNO;
0.75 1 207.964 KH,PO,
0.75 1 250 MgSO,.7H,0
- 1 250.064 K2SO4
- 1 66.006 (NH4)2S0q4
SpasS yolic
Micronutrients
2.541 H3;BO3
1.203 MnS0Q..4H,0
0.5 1 1.308 ZnS0,.7H,0
0.256 CuS0,4.5H,0
1.236 (NH4)5M07024
0.5 1 37.333 Fe-EDDHA

(NFT) olae Joloeo S36 Y (b o ST pinw )0 2l Jolows ;0 (EC g pH) S oSl colan g o polas Y Joux
Table 2: pH and EC values in the nutrient solution of the nutrient film technique system (NFT)

Sl REVEELJORI 3 Jolne 5

pH EC Nutrient solution

7.20 2.35 oy 036 Jsloee

Fresh Resh nutrient solution
6.5 28 O a5l aa athe SO by Jglme
Rash nutrient solution one week after changing
6.94 235 sSoSdhaolan ulal 5 3Kl b slie Jeloxe
Nutrient solution with replacement based on the EC

6.85 235 oS 5L ol (3l bl Jolone

Nutrient solution with replacement based on the plant needs

NFT pes 5o lou, sloass Jly dog; Sliogas » o138 Jglxe (0550l el slo by, 50 Y Jgax
Table 3: The effect of different replacement methods of nutrient solution on vegetative characteristics of basil varieties
in NFT system

Sleyyo eSSl
MS
o5 o 039 PO amps
5 ~ ) Sz ‘ - .
o )5 slass - Jib b e Jb Sis el e
a8l a3l _ K K ) ! 2" Sources of Variations
Nod . . ge § ); ) ); o, Root F st df
number tem tem ea ea - | Shoot
diameter  Length Leafarea iy length ~ Rootdry fresh < fresh
weight ~ Weight  Shoot dry e
weight weight
159 0.80°  8L44™ 23558”1457 133" 00003 027" 000167  1856" 2 N) 21 Jyle
Nutrient solution (N)
770" 11337 675.11" 391076" 41.73" 109.36° 00002 024  0010®  2074™ 2 V) ez )ls
Variety (V)
ik
098™ 237" 8122® 44094 075" 3947 00002  277°  0.005®  1888" 4 Sl Xl ol
NxV
0.70 039 3223 2.16 037 093 00001 143 0004 1789 18 alosl sl
Experimental Error
1155 9.37 11.44 5.25 1070 951 358 5.16 4.28 381 - Sl o pd

CV (%)

Slogre pac g aoy0 ) 50 Jloiol mdaw jo jlo gime o 4y NS g s e
*, **and ns: Significant at 5 and 1% probability level and non-significant, respectively

al
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Fig. 4: The effect of different replacement methods of nutrient solution on fresh and dry weight of basil shoot and root
in NFT system

(p,5) ada; S5 (359
Root dry weight (g)

(p5) &,y $3s9
Root fresh weight (g)

(#5) o plil S22 (55
Shoot dry weight (g)

@l Jolows (00l slas,

(0,5) 2l plasl 5043
£2) sy el S0 Replacement methods of nutrient

Shoot fresh weight (g)

solution
0.35° 18° 0.75¢ 4.35¢ JB (Sl
Complete replacement
0.61° 2.7 10 6.12° oS colan bl 5
Based on EC
0.78? 3.42 152 .25 olS olae ks bl y

Based on plant needs

3,05 (gl e gl KSSls g03] duoyo O Jlais | mhaws 10 oS iie By y> sl la il
Means with the same letters are not significantly different at 5% Duncan test

ol Sp e (B Jgu) ais ssslie oli Joloe
5 e Jslme cuSile Gilise (gl ag) ibicow )
Sy aily aS g sbay (V Jsaz) <8,5 1,8 (ylx ) slaany s
S 4ty 9o banlie 1o Sy By ek 5l 2988
2l Jolme o5 (030l slaghy, g g loje
o8l e Gi;,SJI Colaa ulsl o_g).ib 5 (Qald)
@l 5k bl 2 iRl ) b aalie 0 S Se

(Y 5V b i) was oLS

2 NFT s jo aibly b9 oo, oLS Sy Jsb

Slosbsy 5 Lh)ly ASpay g )ly licos (3 ol
O Jp) 65 5 e obue LusSile Gl
3 bl cusle 5l eolaiul oS Wl aseie iz
oS colan bl (5Kl ol Sl g kS 13
ol sbean)ly S Jsb )0 Slpets 2 5 obml s
ahyly 9 28 Jolme JulS (0 301) vald jlad 4y o
2 Gyl Sglis slel bl 5l Jy s (Gl e
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NFT
Fig. 5: Interaction of different replacement methods of nutrient solution and basil cultivars on leaf length and leaf area
in NFT system

(Ragtile) S Jobo
Leaf length (cm)

(G5 )0 mayo o silo) Sy s
Leaf area (cm? per plant)

ol 4y
el Sy uan e el Sy O e Basil variety
lettuce Leaf  Purple Green lettuce Leaf Purple Green el Joloee 030 sl b,
Replacement methods of nutrient solution
30.8° 14.6¢ 10.35¢ 13° 7.66° 7.66° S ssSlr
Complete replacement
41.8° 15.8° 14.26° 13.66° 8.5° 7.66° S el ol
Based on EC
42.5° 24.8° 16.67¢ 15.83 9.5° g oL 2 S bl
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Means with the same letters are not significantly different at 5% Duncan test
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Fig. 2: The effect of different replacement methods of nutrient
solution on basil leaf width in NFT system. Means with the same
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Fig. 1: Leaf width of different varieties of basil in
NFT system. Means with the same letters are not
significantly different at 5% Duncan test
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Fig. 4: Nod number in basil cultivars in NFT system. Means ~ Fig. 3: Stem length in basil cultivar in NFT system.
with the same letters are not significantly different at 5% Means with the same letters are not significantly
Duncan test different at 5% Duncan test

Table 6: Interaction of different replacement methods of nutrient solution and basil cultivars on stem diameter of basil
in NFT system

Oy 4l
98 Sy s joow Basil variety
Leaf lettuce Purple Green el Joloeo 035 slo o,
Replacement methods of nutrient solution
7.07° 5.42¢ 5.3 J
Complete replacement
7.86° 6.42%% 5.74% oSl olas lul 5
Based on EC

eL:f @‘J& )Lu wLqu r
Based on plant needs

8.95% 6.64% 6.7

35,05 (gl e gl KSSls 903l duoyo O Jleis ! mhaes 10 oS i Bgy> sl sla il
Means with the same letters are not significantly different at 5% Duncan test
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Table 7: The effect of different replacement methods of nutrient solution on chlorophyll a and total chlorophyll and
shoot and root Fe concentration in NFT system

aiy,; ool il tlge ol ol cile JS Jeds s a Jods Js
Root Fe concentration Shoot Fe concentration Total chlorophyll Chlorophyll a S Jglme (550 sla b,
59 S ekS o )5 e Speib oyi9 05 50 p5 e Replacement methods of nutrient solution
mg.Kg* DW mg.g* FW

189° 132° 343.6° 308.7° S Rl
Complete replacement
265° 167° 465.4° 395.6” S ol bl

Based on EC
295¢ 108° 516.4° 426.8° oS @l S el

Based on plant needs

3,105 (gl e gl KSGls 903 duoyo O Jlais ! mhaes 10 oS i B9y sl sla il
Means with the same letters are not significantly different at 5% Duncan test
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Table 8: The effect of different replacement methods of nutrient solution on vegetative characteristics of basil varieties in NFT system

e clale e cdale . plal gg, clale _— r:l..lew]&dék . ) . ) . ) . }
| N Aoy gy, cbale | Ay, ool cdale | Ades 5 cdale ST L IS clale b sy IS cdale a8 IS clale ar e e 2alio
) e pI Root Zn e Root Fe s Carotenoid Total chlorophyll Chlorophyll b Chlorophyll a &3l Sources of
Root Mn Shoot Mn concentration Shoot Zn concentration Shoot Fe concentration concentration concentration concentration df Variations
concentration concentration concentration concentration
N N N X N N N N e Jsloeo
20066 7972.17 6458 1033.3 18787 1174.2 578.9" 1281 2787 6461 2 Nutrient
solution (N)
3609 3236.7" 5048 807.7" 180" 125" 15.66° 2646 7850° 10541 2 )l
Variety (V)
2684 1299.9" 1418 227.03" 4920" 3075 6135" 18453 2981 16116™ e
NxV
891 17456 1537 245.99 5877 367.6 3919 33894 1850 16008 18 Experimental
error
21.97 4.47 17.62 18.62 17.77 17.27 3.22 3.13 3.39 2.65 - (ao))
CV (%)

Slogme pac g ao 0 ) 50 Jliol maw jo jlo g ol 4y NS g sk o
*, **and ns: Significant at 5 and 1% probability level and non-significant, respectively
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NFT system. Means with the same letters are not NFT system. Means with the same letters are not
significantly different at 5% Duncan test. significantly different at 5% Duncan test.
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Table 9: The effect of different replacement methods of nutrient solution on root and shoot Zn and Mn concentration in

NFT system
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Root Mn concentration Shoot Mn concentration Root Zn concentration Shoot Zn concentration @l Joloee (230l sla b,
.. c < Replacement methods of nutrient
F039 PSS 0 eSS solution
mg.Kg! DW
146.5° 146.5° 186.25° 81.7° JU Kl
Complete replacement
202.2° 95.86" 202.3° 90.23° oS culas bl
Based on EC
254.6° 119.84° 240.25° 10.4° olS (13 5L el

Based on plant needs
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Means with the same letters are not significantly different at 5% Duncan test
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The Effect of Different Replacement Methods of Nutrient Solution on Growth,
Physiological Characteristics and Concentration of Micronutrient of Three Varieties
of Basil in NFT System

Soufi'™, H. and Roosta?, H. R.
Abstract

The concentration of elements in the nutrient solution used in soilless cultivation, especially in closed systems, is one of
the most important factors for the successful vegetables production. With the aim of comparison of the effect of three
nutrient solution replacement methods in NFT system in hydroponic greenhouse of Vali-E-Asr University of Rafsanjan,
a factorial experiment based on completely randomized design with 4 replicates was conducted. Factors were nutrient
solution replacement method (complete nutrient replacement, partial nutrient replacement according to EC, and partial
nutrient replacement according to plant demand) and three basil cultivars (green, purple and; lettuce leaves). The results
showed that the growth characteristics of lettuce under the influence of replacement method based on plant needs had
the highest values, but in the methods of complete replacement of the nutrient solution and nourishment based on EC,
due to the accumulation of nutrients, the growth characteristics, and absorption and transfer of nutrients by the roots
decreased, and finally damage to photosynthetic pigments. Changing the nutrient solution after a certain period can
cause irreparable damage to leafy plants such as basil, but by using new methods such as changing the nutrient solution
based on the plant needs and even with accurate EC monitoring and optimizing the nutrient solution in the growth
period can prevent damage to plants and provide the best conditions for increasing the biomass production of plants due
to increasing the photosynthetic properties and increasing the absorption of elements. According to the results of this
study, the replacement method of nutrient solution based on the plant needs is recommended for growing basil in closed
systems; Because in this method, in addition to optimizing the nutrient solution for the desired plants, it is also possible
to save water and nutrients and avoid damage caused by the use of nutrient solution with a high concentration of salts.
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