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Effects of pH Level and Electrical Conductivity on Growth, Nutrient
Absorption, Transpiration and CO; assimilation of Leaf Lettuce in
Hydroponics
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Dept. of Environmental Horticulture, The University of Seoul, Seoul 130-743, Korea

Abstract

This study was conducted to determine the optimum root zone environment condition
and proper nutrient management system for lettuce in hydroponics. For the root zone
environment condition, several level of pH and electrical conductivity (EC) were
treated respectively. Though all the level of pH 4 to pH 8, except pH 3, performed
better growth without any visible physiological disorder, the optimum pH of the
nutrient solution for lettuce production was pH 5.5 to 6.0. The optimum ionic strength
of the solution was EC 1.2 to 16 mS cm™ because higher nutrient level caused tip
burn symptom by calcium deficiency. Considering the above results, it is concluded
that lettuce can be efficiently mass-produced through the optimum root zone

environment.
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Table 1. Effect of pH levels on CO: assimilation rate, transpiration rate and stomatal

resistance of leaf lettuce grown in nutrient film technique.

CO; assimilation Transpiration rate Stomatal resistance

pH (pml m? s (g am? s (s em™

30 407 ¢* 11.83 ¢ 1.088 a

40 565 b 3815b 0628 b

50 6.25 ab 4613 a 0480 ¢

55 6.30 ab 4486 a 0.289 d

6.0 6.43 ab 4515 a 0.363 cd

6.5 705 a 4351 a 0278 d

7.0 6.36 ab 43.06 a 0.270 d

8.0 518 b 43.46 a 0.285 d

*Mean separation within columns by Duncan’s multiple range test, significant at 5% level.
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Fig. 1. Mineral contents in leaf lettuce as influenced by pH control of nutrient solutions.
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Fig. 2. Changes in NOs-N and K concentration in the nutrient solution during 4weeks
after pH control of nutrient solutions.
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Fig. 3. Changes in P and Ca concentrations in the nutrient solution during 4weeks after

pH control of nutrient solutions.
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Fig. 4. Change in Mg concentration in the
nutrient solution during 4weeks after

pH control of nutrient solutions.
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Table 2. Effect of pH levels on growth of leaf lettuce grown in nutrient film technique.

Fresh weight

pH No. of leaves Leaf length Leaf width (g plant™)
(cm) (cm)
Top Root

30 115 b* 825 ¢ 83 d 6.56 ¢ 6.84 ¢
4.0 205 ab 152 b 149 ¢ 79.6 be 2425 b
5.0 210 ab 155 b 158 ab 90.0 ab 236 b
55 220 ab 16.0 ab 173 a 1049 a 29.0 ab
6.0 235 a 168 a 16.3 ab 1042 a 369 a
6.5 240 a 173 a 175 a 1128 a 333 a
7.0 235 a 16.0 ab 173 a 94.1 ab 30.3 ab
8.0 215 ab 16.3 ab 16.7 a 94.3 ab 274 ab

"Mean separation within columns by Duncan’s multiple range test, significant at 5% level.

N

. Hjtelo] sT(EC)7E AFM K0 o|x=
8

02

B == 12 mS-cm”¢ 16 m
S-cm™ oA AF A3 COEHHE 0
g ECHHY Axt =4d. Fia%m
Z1FAEgL AAYTI ZAol7k fddey
557} gold £8 FAFo] HA o}
AE AL BHYHTable 3). oA wlY
94 37t Bold £5% FREFI ol
9 FAREo] Rolxs] WEA Aoz
Bolm EC 12~16mS - cm™ oA #al¢
FTE FF7E 483 ol RN K]
P38 o]Fo] 7 Roew At

dutd oz FrIHE Y FF= wFAy
FNAZE 5= vHAcH(Adams, 1992).
AEAY Frlo]& #FA N, K A7
AEE7}l goldFs AU 3ol Fotst
= A%L BPoY 16 mS-oan’ B 36

mS-em™ 74X A wlsd FFE JE
Wtk PE EC7t 08~24 mS - em'2 571
gl wa gul ol Epoy 36 m
S an'dME Z2FBE BT Ca
Mg &#& EC 24 mS -cm' 74X A< ¥
%8 ¥22 Ugdoy Ca2 36 mS-
em™ A A 2 FFo] ol HFig
5). o] AJHEE(EC)7t F7t=d e
o APFEFZI] 28Ho| FAE RHo
31 e AEQGAE AT FREFSFV
A e Caol¥y ASE Q% CaZ¥
o] dojgd F Ut R u(Ehret T,
1986)% #¥XHE ZAIAZA FFRAuA
U ECFEol 4F FHd & 4% v
3 9 FAGn J4HE

gAYy Fr)eolg FEE AVMAERE
(ECYt & HNPTYFE A Uexe
o e HIYFUW WS ©gE T
o] & #Fo WXL HUE N, K &%

-120 -



dh . Al .ol 1 QNS AR A 2 pHet BCrF 710128, AR, FAE 2 A8 njAEe 4%
= LFEE Astn HJEASo 44 S-cm"ﬂl/ﬂb AW CadFe EobA
@ A4 2% FRE ASSADG PEBLE 1 AEAY CafFE Pobd 4% F
AE%(08, 1.2 mS - cmDHelA 23 F1 7l°ﬂ Ca Z29¢ #5838 Aoz na
B #Zaso AxzE A€ 9 Azte]  thCramer 5 1985). W ¥ A Mg¥#H
Aol met P AYrtEAo]l d4FA 2 Ao AFZAFE AL FolAE H

o} AW CafrBe Ao X&E4  FS
& Z7t9 2 gk 53] 1% %U 36 m (Fig. 6,

Hyoy ¥HaEe

ax e

7, 8.

Table 3. Effect of EC levels on CO, assimilation rate, transpiration rate and stomatal

resistance of leaf lettuce grown in nutrient film technique.

EC CO; assimilation Transpiration rate Stomatal resistance
(mS cm’!) (uml m?Zsh (g em? s (s cm™")
08 862 b’ 371 0.31
1.2 9.30 ab 385 0.33
16 10.02 a 378 0.24
2.0 9.02 b 3B.2 0.22
24 907 b 368 0.28
36 9.04 b 36.6 0.29

zMean separation within columns by Duncan’s multiple

range test, significant at 5% level.
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Fig. 5. Mineral contents in leaf lettuce as influenced by EC control of nutrient solutions.
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Fig. 6. Changes in NO3-N and K concentrations in the nutrient solution
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Fig. 7. Changes in P and Ca concentrations in the nutrient solution during 4 weeks
after EC control of nutrient solutions.
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Fig. 8 Change in Mg concentration in
the nutrient solution during 4
weeks after EC control of
nutrient solutions.
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Table 4. Effect of EC levels on growth of leaf lettuce in nutrient film technique.

(I;CS No. of Leaf length Leaf width ngzle)h t ?;yp;::fgt
2 leaves (cm) (em)

cm ) Top Root Top Root
038 205 & 163 a 165 ab 944 b 155 ¢ 44l be 065
12 205 a 164 a 172a 1267a 320a 601 a 0.79
16 200 a 168 a 176 a 1027a 297 a 548 ab 117
20 185b 150 b 65ab 910b  290a 486 b 0.99
24 195ab 168 a 170a 1017a 220D 4% b 091
36 180b 168 a 157b  817b 195 b 477 b 085

"Mean separation within columns by Duncan’s multiple range test, significant at 5% level.
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