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Growth Characteristics of Lettuce under Low Pressure
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Abstract. This study was conducted to analyze the feasibility of plant growth under low pressure and to
investigate the effect of pressure on plant growth. Three levels of pressures (25, 50, and 101.3 kPa (control))
were provided to analyze the growth of Lettuce (Lactuca sativa L.) as affected by low pressure. Photope-
riod, air temperature, and photosynthetic photon flux were set at 16/8 h, 26/18°C, and 240 umol * m™2s™',
respectively. Growth characteristics of lettuce were measured on 7 days and 14 days after experiment. Leaf
length, leaf width, leaf area, and root dry weight of lettuce measured on 7 days under 25 and 50 kPa were
significant as compared to the control. Leaf length, top dry matter and root dry matter of lettuce measured
on 14 days were significantly different under 25 and 50 kPa. From these results, we confirmed that lettuce
could be grown under low pressure. However high relative humidity by evapotranspiration from leaves and
growing beds under low pressure caused the condensation on the inner surface of the chamber. Therefore in
a low pressure chamber, humidity control is required to maintain the relative humidity at a proper level.
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Fig. 1. Schematic diagram of a low pressure chamber for plant growth with the flow of mixed gas.
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Table 1. Growth characteristics of lettuce under different pressures.

Treatment ~ Days after No. Leaf L'eaf Root Leaf area Fresh weight (mg/plant)
(kPa) experiment of length width  length  ODD (mmZplant)
xp Leaves  (mm) (mm) (mm) p Top Root
25 6.0a" 111.0a  68.7ab  1293a  23.3a 13905a 5.548a 0.469a
50 7 6.3a 107.4a 72.6a  133.7a  20.8b 14875a 4.092b 0.290b
Control 5.6a 86.1b 64.7b 116.4a  20.4b 10101b 2.743b 0.230b
LSDgs 0.7173 9.0758  7.5763 25211 1.8983 3602.7 1.3491 0.0111
25 8.2a 148.2a 88.3a  195.0a 23.9a 32714a 13.242a 1.243b
50 14 9.9a 127.8ab 87.6a 166.9a  19.6b 39756a 13.533a 2.020a
Control 9.2a 123.7b 89.1a 164.8a 223a 34117a 11.629a 1.091b
LSDgs 1.986 22.378 16.033  43.948 2.2002 13685 5.7415 0.6047
“Means with the same letter are not significantly different.
Table 1. Continued.
Treatment Days after Dry weight (mg/plant) Dry matter (%) Leaf color
(kPa) experiment Top Root Top Root Hue Saturation
25 0.332a 0.037a 6.05a 8.37b 0.8970a 13.586b
50 7 0.225b 0.034ab 5.67a 11.9a 0.6480a 29.308a
Control 0.117b 0.023b 6.52a 10.8a 0.9430a 17.909b
LSDgs 0.0946 0.0111 1.7957 1.7687 0.4528 5.1509
25 0.864a 0.078b 6.42a 6.67a 0.2467b 18.929a
50 14 0.927a 0.122a 6.90a 6.26a 0.6511ba 21.524a
Control 0.588a 0.047b 5.22b 4.36b 0.8089a 20.300a
LSDgs 0.3933 0.0389 0.9403 1.5934 0.5409 7.7701
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101 kPa, 16/8 h, 26/18°C, 50 kPa, 16/8 h, 26/18C.

240 pmol m” 5™

2
240 ymol m™ s

25 kPa, 16/8 h, 26/18C,
240 ymol m™ 5™

Fig. 2. Photographs of lettuces grown at different pressures (from left to right; 101.3, 50, 25 kPa) on 7 days after transplanting.
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Fig. 3. Variation of relative humidity measured during the
1st week after experiment.
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Fig. 4. Variation of relative humidity measured during the
2nd week after experiment.
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