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Abstract. This research was conducted to investigate the influence of compositions and concentrations of fertilizer
solution on growth of lettuce as well as changes in chemical properties of root media. To achieve this three kinds of
fertilizers such as acidic (AF), neutral (NF), and alkaline fertilizer (BF) were formulated and applied with the con-
centrations of 100 or 200 mg - L™* based on nitrogen concentrations. The growth characteristics were investigated 10
weeks after transplant and the analysis of soil solution for chemical characteristics were conducted in every week.
The BF was more effective than AF in crop growth of blue leaf |ettuce 10 weeks after transplant and the treatment of
BF200 showed the heaviest fresh and dry weights among dl treatments tested. The treatment of BF also showed the
highest growth followed by those of NF and AF in growth of red leaf lettuce, but the growth in treatments of 100
mg - L™t were higher than those of 200 mg - L™ in the three kinds of fertilizers. The differences among treatments in
soil solution pH became larger from week 6. The pH in the treatment of 200 mg - L™ was lower than that of 100 mg -
L~* when AF was applied, but the trestment of 200 mg - L~* showed higher pH than that of 100 mg - L™ in case of
BF. The electrical conductivity of soil solution in treatments of 200 mg - L™ were 0.2 to 0.4 unit higher than those of
100 mg - L™! when those are measured as dS - mt in three kinds of fertilizers. The NH, concentrations were higher
in the treatments of AF than those of BF, but the concentrations of Ca, Mg and NO; were vice verse. The concentra-
tions of PO;® were the highest in the treatments of AF followed by those of NF and BF when three kinds of fertiliz-
ers were applied with equal nitrogen concentrations. The differences of nutrient concentrations in soil solution of root
media were influenced by composition of fertigation solution and varied soil solution pH.
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Table 1. Compositions of treatment solutions used to investigate the influences on growth and nutrient uptake of blue leaf lettuce and red

leaf lettuce.”
NH4-N NOs-N PO4-P K Ca Mg SO4-S
Treatment y —
(mg-L™)
AF100 50 50 10 100 0 0 21
NF100 25 75 10 100 25 125 175
BF100 3 97 10 100 50 25 15
AF200 100 100 20 200 0 0 42
NF200 50 150 20 200 50 25 35
BF200 6 194 20 200 100 50 3

Al treatment solutions contained equal amount of micronutrients (in mg per L solution): MnCl, - 4H,0O, 1.81; H3BO;, 2.86;
ZnS0, - 7TH,0, 0.22; CuS0O;, - 5H,0, 0.08; H,M00, - H,0, 0.09; and Na,FEEDTA, 0.79.

YAF100: Acidic Fertilizer 100 mg - L™, AF200: Acidic Fertilizer 200mg - L™, NF100: Neutral Fertilizer 100 mg - L™, NF200: Neutral
Fertilizer 200 mg - L™, BF100: Basic Fertilizer 100 mg - L™, BF200: Basic Fertilizer 200 mg - L™,

194

Protected Horticulture and Plant Factory, Vol. 22, No. 3, 2013



sighollA BAS 93t EdTE T30 B
WEAS A2t & 223 Fof BT Sl E)
Teslgital Adslal EE (DOA-PT04-AC, Gast
manufacturing, Inc. USAYE A83ll LE sleolAa] oF
15mLE FE31 o™ 9] WhHLS Choi(1994)°]
HE usith =3 EYS= phenylmercuric acetates
1g/18mLE &3A)17] &AS 1~202 7t A3 7]
o] WS WA eH, pH, EC ¥ thgdad] &
= BA3th pH 2 ECE pH 2 ECEA7|(Multi
meter CP-500L, Insteck Co., Seoul, Korea)Z wlls& 13],
oA FU1¥A F%% lon chromatography(Waters
432 conductivity director, Younglin, Seoul, Korea)= Ul
270l 13]4 B ol B 5ol FEE AT

HE 24 9 7 A= sl pXe S Hel
7] Sl A4 107 & A= Ass 2ARIH AHE A
S T EFS AFe] A 2, 2F, 95, 9%«
x, AP AT, A e, 2B 454 34
Al (Chlorophyll meter, Konica Minolta Sensing, INC.,
Jepan)E AR8-3t] SPAD ks ST

AR by Wl miRls e viF EE A
2o FFLAE ARtet Zzke] aejaze] Jehfle
M, 107 ¢ 2= A5 2 A P<0.05 752
Duncan U A4S 3 § Z42te] ol Yeplisltt. &
AAE= CoStat TAIZZ T (v. 6.3, Monterey, CA)Z
a9t

—~

=
ok AS5H et A5H Ay ASE2AF 29 A &
3t 100mg - L9} 200mg-L2 =S A3
o)A zolg AT 4 QAT HlE
Tl wet A7 9] zfo|7t FElEidth. HE5A 3
Z9o] 242 NF 200mg - L9} BF 100 X+ 200mg - L™
227} 157~16.1cme] H9E FARE|o] AF 100 200mg -
L™t 2 NF 100mg - L™ AR} fofsiA] A, 2%
2 NF 100mg-L™, BF 100mg-L% BF 200mg-L*
7} 242+ 25.6cm, 25.8cm . 25.2cm$3o™ AFS 100
T+ 200mg - L2 AlBISh A2lERt) skl Wl
95 A AEA 7 AT PEFE BF 200
AT Z42; 19.8g # 14990 F TR AJMITHT} f
oA FAKLH, TYT AHEEE A83 - BF,
NF 128]1 AF <22 7PHR A, BIEZEFd gE A
7 Hhgo] FElgh alolE HAS & U

opda} Zo] BFE ARIgH AEl7te] o] $55}aL
AFE ABIgE Agle] Ao] AW Z2 Table 191
yehd vlge] A3} vlg 24l 9 e ZHd
wahiolgln Aasitt, AFE Calt MgS ¥36HA

e

H

Table 2. Influence of compositions and concentrations of fertilizer solution on growth of Blue Lesaf Lettuce and Red Leaf Lettuce 10

weeks after transplant.
TreatmentZ Plant height Plant width Number Lesf length Lesaf width Freshweight Dry weight ~ Chlorophyll
(cm) (cm) of leaves (cm) (cm) (g/plant) (g/plant)  content (SPAD)
AF100 19 15.7¢ 6.4c 106¢c 59d 3.89d 0.36e 195b
AF200 11.3b 16.7c 6.2c 106¢c 57d 3.71d 037e 176b
BlueLeaf NF100 131b 256a 82a 14.3b 9.7b 13.89b 105c 19.2b
Lettuce  NF200 157a 226b 82a 150b 86¢C 1141c 0.83d 240a
BF100 16.2a 258a 74b 16.6a 105a 16.02b 1.29b 189b
BF200 16.1a 252a 86a 174a 10.6 a 1984 a 149a 189b
AF100 93c 164c 72b 10.3¢ 86¢C 6.71d 053c 236a
AF200 100c 172c 58c 102c¢ 83c 6.74d 058c 215b
Red Leaf NF100 11.8b 218b 70b 135a 123a 1540 b 113b 19.8b
Lettuce  NF200 133a 211b 78ab 12.3b 10.1b 1296 ¢ 098b 209b
BF100 134a 241a 72b 143a 132a 1876 a 148a 175¢c
BF200 125ab 242a 82a 135a 125a 1742 a 134a 198b
Significance
Concentration ns ns ns ns ns ns ns ns
lellzer * k% * k% * k% * k% * k% * k% * k% ns
Cultivar *xx ns ns *xx ns ns ns

ZAF100: Acidic Fertilizer 100 mg - L™, AF200: Acidic Fertilizer 200 mg - L™, NF100: Neutral Fertilizer 100 mg - L™, NF200: Neutral
Fertilizer 200 mg - L™, BF100: Basic Fertilizer 100 mg - L™, BF200: Basic Fertilizer 200 mg - L.
YMean separation within columns by Duncan’s multiple range test, P < 0.05.

NS™."*Nonsignificant or significant at P < 0.01 or 0.001, respectively.
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Fig. 1. Changes in soil solution pH (A) and EC (B) of root media during cultivation of blue leaf |ettuce as influenced by compositions and
concentrations of fertilizer solution. Vertical bars represent standard error among treatments within each week.
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Fig. 2. Changes in soil solution pH (A) and EC (B) of root media during cultivation of red leaf |ettuce as influenced by compositions and
concentrations of fertilizer solution. Vertical bars represent standard error among treatments within each week.
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P; C: SO,4-S) and red ledf lettuce (D: NOs-N; E: PO4-P; F: SO,-S) as influenced by compositions and concentrations of fertilizer solu-
tion. Vertical bars represent standard error among treatments within each week.
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