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Three types of polyolefin (PO) film with haze values of 15.9 % (H16), 37.3 % (H37), and 81.0 %
(H81) were tested. Compared to H16, H81 had a 14.4 %, 8.2 %, and 4. 5% lower transmittance
atof ultraviolet, visible, and near-infrared wavelengths, respectively. Low UV-A transmittance
may adversely affect anthocyanin production and red pigment expression. The average daily light
integral (DLI) during the cultivation period was 48.0 mol-m™-d"', and the average total clouded
and sunshine hours were 5.2 and 8.4, respectively. The average DLI by treatment was 18.4 mol -
m?-d! (H16), 19.3 mol-m?-d" (H37), and 17.5 mol-m>-d" (H81). The DLI deviation by
location was the smallest in H81. The average temperatures during the high-temperature period
were 26.8°C (H16), 26.9°C (H37), and 26.5°C (H81). that The optimum growth temperature for
lettuce is 15 —20 °C. Therefore, the yield was expected to be the highest in H81 due to the lower
temperature. The average DLI during cultivation was 32 — 35 mol-m™-d"', which is a level that
requires shading. the H81 had the highest shading effect, resulting in lettuce with the highest fresh
weight. The low red pigment expression by lettuce in the H81 may be due to the low anthocyanin
production in the high-temperature conditions with low UV-A transmittance.ato , The cultivation
environment could be improved by applying a covering material with a high haze rate. However,
in high-tunnel poly-greenhouses, applying an environmental control system is challenging (for
example adding screens). To increase yield, it may be advantageous to use H81, but cultivating red
lettuce requires addressing ,should be paid color defects.
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Fig. 1. PAR sensors were installed to compare the light distribution inside the greenhouse.

AL 1 m M4 02 PARAIAE A1 20 cm 5010l & 57 23|51 wlf 120t RS At (Fig. 1).
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Table 1. Light transmission characteristics of the light diffusing cover materials

Treatment Haze Parallel Transmitted Light Diffuse Transmitted Light Total Transmitted Light
(o) () (%) (%)
H16 15.9 75.4 14.2 89.7
H37 37.3 56.8 33.7 90.5
H81 81.0 17.2 73.0 90.1

Control Hl16 H37 H81

Fig. 2. Visible characteristics of the haze rating of the different cover materials.
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Fig. 3. Light transmittance by wavelength of the different cover materials.

Table 2. Average Daily Light Integral (DLI) during the cultivation period according to the haze rating of each cover
material

Characteristic H16 H37 H81 outside
DLI (mol-m?-d™ 35.5 354 32.3 48.0
Standard deviation 8.4 8.4 7.5 11.0

Proportion (%) 73.9 73.6 67.3 100.0
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Fig. 4. Light distribution inside the greenhouse according to the haze rating of the different cover materials. The data is
represented by the mean and the vertical bars provide the standard deviation. *See Fig. 1.

Table 3. Average, maximum, and minimum temperatures during the cultivation period with the haze rating of each

cover material (Unit:°C)
Treatment Average temperature Maximum temperature Minimum temperature
H16 26.8+£2.4" 38.8+3.6 17.8+1.9
H37 269+2.4 39.2+3.8 18.0+1.9
H81 26.5+24 38.5+3.6 17.7+1.9
Outside 243422 31.9+3.2 17.6 £1.9

Experiment period is 6.1. — 6.23., “Standard deviation
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Table 4. Leaf length and width of each lettuce variety with each cover material (Unit: cm)

Characteristic Treatment Caipira Ezabel Ezatrix Romaine SPPC Volare
H16 13.5a* 10.5a 11.7b 109b 15.0b 10.5b

Length H37 126 a 11.7a 12.1b 109b 153b 11.8 ab

H81 149 a Il.1a 169 a 13.7a 19.7 a 134a

H16 11.7a 140a 12.6 ab 8.7b 12.8b 92b

Width H37 12.7a 139a 10.6 b 85b 123b 10.1 ab

H81 133 a 14.1a 153a 105a 122a 11.7a

“Mean separation within each columns by Duncan’s multiple range test, 5% level.
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Table 5. Leaf L* value of each lettuce variety by cover material

Treatment Caipira Ezabel Ezatrix Romaine SPPC Volare
H16 474 b 525a 36.2b 404 b 435D 44.6 b
H37 483D 512a 3850 413b 4540 45.7 ab
H81 51.1a 53.7a 41.7a 432a 48.6a 469 a

“Mean separation within each columns by Duncan’s multiple range test, 5% level.

Table 6. Leaf a* value of each lettuce variety by cover material

Treatment Caipira Ezabel Ezatrix Romaine SPPC Volare
Hl16 -18.1a° -202a -149a -15.1a -14.1a -18.1a
H37 -193b -209a -155a -15.6 ab -15.1a -193b
HS81 -20.6 ¢ 21.1a -16.6b -17.5b -199b -19.6b

“Mean separation within each columns by Duncan’s multiple range test, 5% level.

Table 7. Leaf b* value of each lettuce variety by cover material

Treatment Caipira Ezabel Ezatrix Romaine SPPC Volare
H16 28.8 b 34.0a 21.6a 223b 2940 269b
H37 29.1b 346a 222a 21.8b 30.8b 28.4 ab
H81 32.0a 352a 23.0a 256a 36.0a 29.7a

“Mean separation within each columns by Duncan’s multiple range test, 5% level.

200
180

)
[
(1]
o

140
120
100
80
60
40
20
0

Fresh Weight(g/plant

Caipira Ezabel Ezatrix Romaine SPPC Volare

1 H16 m H37 m H81

Fig. 5. Fresh weight using the haze rating of each cover material. zZThe means are compared within each column using
Duncan’s multiple range test, with significance considered at the 5 % probability level. The data is represented by the
mean and the vertical bars provide the standard deviation.
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HEl Hl6

Fig. 6. Image of lettuce growth in each cover material.
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