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Effect of Surfactant Addition in Nutrient Solution on Mineral Nutrient
Uptake and Growth of Lettuce in DFT Culture
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Abstract. This study was conducted to evaluate the effect of different surfactants on the fertilizer reduc-
tion and increase of the mineral nutrients uptake of lettuce (Latuca sativa L. 'Hanbatchungchima') in deep
flow technique culture. The measured items from lettuce leaves expanded fully were growth, photosynthetic
and transpiration rate, and mineral nutrient content K, Ca and Mg, respectively. The highest growth were
observed at 0.3 mg- L™ polyvinyl alcohol (PVA-95) treatment, including lettuce grown in the half strength
of nutrient solution. The highest photosynthetic rate, transpiration rate and mineral nutrient content were
observed at 0.3 mg- L™! calcium lignosulfate (CLS) treatment. Therefore, high-quality leaf lettuce produc-
tion could be achieved by apply proper surfactants PVA-95 and CLS, which can cut down the total amount
of fertilizer and increase uptake of mineral nutrients.
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Table 1. Chemical properties of surfactant addition in nutrient solution used experimentation.

, EC TN K Ca Mg

Surfactant pH @S - m™) R
PVA-95 5.58 2.07 12.1 85 39 22
ST-70 5.47 2.05 12.5 8.5 3.8 2.1
CLS 5.38 2.23 11.7 8.5 8.8 23
Control 5.75 2.04 12.5 85 39 21

“PVA-95:Polyvinyl alcohol, ST-70: RO(CH,CH,0);H, CLS: calcium lignosulfonate.
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Table 2. Effect of different surfactant addition in nutrient solution on fresh weight and relative growth rate (RGR) of lettuce

at 2 and 3 weeks after treatment.

Fresh wt. (g - plant™)

RGR (g- g - day™)

Surfactant*

2 week 3 week r I
PVA-95 29.4 a¥ 151.8a 0.216 0.143
ST-70 292a 126.6 ab 0.212 0.107
CLS 22.1b 105.0b 0.174 0.077
Control 323a 131.2 ab 0.223 0.112

“PVA-95:Polyvinyl alcohol, ST-70: RO(CH,CH,0);H, CLS: calcium lignosulfonate.

*Middle stage : Measured from September 10 to 24, 2004.

*Last stage : Measured from September 25 to October 5, 2004.

“Mean separation within columns by Duncan's multiple range test, 5% level.
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Fig. 1. Effect of different surfactant addition in nutrient solution on fresh weight of lettuce at 3 weeks after treatment.
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Table 3. Effect of different surfactant addition in nutrient solution on photosynthetic rate (Pr), CO, use efficiency (CUE),
transpiration rate (TR) and water use efficiency (WUE) of lettuce at 3 weeks after treatment.

Surfactant” (umol - CCI))Zr -m2-sT) CUE! (mmol - ng ‘m?2-s7" (mmol WC[(J)F; - H,0)
PVA-95 11.65a" 0.89a 8.95a 80.61ab
ST-70 9.97a 0.86b 8.59b 98.89a

CLS 12.07a 0.90a 8.85a 70.26b
Control 8.88a 0.90a 7.00b 74.32b

“PVA-95:Polyvinyl alcohol, ST-70: RO(CH,CH,0),H, CLS: calcium lignosulfonate.
YMeasured Ci(intercellular CO, concentration)/Ca(ambient CO, concentration).
“Mean separation within columns by Duncan's multiple range test, 5% level.

Table 4. Effect of different surfactant addition in nutrient solution on mineral nutrient content of lettuce at 3 weeks after treat-
ment.

K Ca Mg
Surfactant” K/Ca
%o

PVA-95 6.59ab’ 0.65¢ 0.25b 10.03a
ST-70 5.23b 0.84b 0.19b 6.22¢
CLS 7.26a 1.27a 03la 5.73¢
Control 7.11a 0.88b 0.24b 8.10b
Aquate range* 5-10 0.8-1.8 0.3-09

“PVA-95:Polyvinyl alcohol, ST-70: RO(CH,CH,0);H, CLS: calcium lignosulfonate.
YMean separation within columns by Duncan's multiple range test, 5% level.
*Data were obtained from Lee (2000).
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