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Effects of multifunctional greenhouse film on growth and yield of ‘Green
Oak’ and ‘Red Oak’ lettuces (Lactuca sativa L.)
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ABSTRACT: Recently, the trend of plant production in the greenhouse has drastically increased. The greenhouse
cover film is one of the most important factors on plant growth in the greenhouse. Therefore, National Metal and
Materials Technology Center has developed the new multifunctional film that combines the properties of UV filters,
near infrared radiation (NIR) reflection and good light diffusion. This experiment aimed to study the effects of
multifunction film on the growth and yields of Green Oak and Red Oak lettuces. The experiment was planned
completely randomized design (CRD) with 3 treatments which were greenhouses covered with commercial film,
MultiTech film and MultiTech-Ultra film. The lettuce plants were put into 8x16 inch planting bags with the soil free
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planting material consisting of coconut coir: chopped coconut bract at a ratio of 2: 1. Providing an Enshi modified
fertilizer solution with the concentration 1.2 mS/cm was applied throughout experiment. The result found that 3-
week old Green Oak grown under MultiTech cover films showed better growth than those in the greenhouse using
commercial cover film. The fresh weight values were 128.8 ¢/plant accounting for a fresh weight increase of 27.0%.
But Green Oak lettuce at 4 weeks old had the fresh weight of the plant and vitamin C content was not statistically
different (P > 0.05), with the fresh weight of the plant 296.1-301.0 ¢/plant and vitamin C quantity 21.2-24.6 mg/100
g fresh weight. Whereas, 4-week old Red Oak grown under MultiTech and MultiTech-Ultra cover films contained
weight of 178.3 and 171.7 ¢/plant or increased 15.7 and 11.4%, respectively when compared to those Red Oak were
planted in greenhouse covered with commercial film. However, Red Oak lettuce grown in commercial film
greenhouses had the highest vitamin C content of 33.0 mg/100 ¢ fresh weight.

Keywords: lettuce; growth; multitech film; light diffusion
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Table 1 Optical properties of field test greenhouse films used in the study

Treatment”  Thicknesss uv PAR NIR Light intensity Temperature
(Um) transmission  transmission reflection (umole m?s?) O
(%T) (%T) (%R)

November December November December

CF 150 334+12 89.6 + 0.2 8.9+ 0.0 896.2 757.0 22.8-36.0 24.4-35.7
MF 120 65+ 04 88.0+ 0.1 9.1+05 833.0 655.6 23.0-36.5 24.7-36.3
MUF 120 54+03 76.4 + 0.4 16.0 £ 0.7 721.8 559.5 22.9-36.9 24.6-36.6

Y/ CF= Commercial Film, MF= MultiTech Film, MUF= MultiTech-Ultra Film
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Figure 2 Greenhouses for growing lettuces covered with A) Commercial film B) MultiTech-Ultra film and

C) MultiTech film
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tinuiesiueglugie 2.3 - 2.5 n./su (Table 3)

Table 2 Effects of multifunctional films on the leaf number, plant width, fresh weight, and dry weight of Green

Oak lettuce at age 3 weeks after transplanting

Treatment Leaf number Plant width Fresh weight Dry weight (g)
(cm) (9
CF 24.7 b” 28.2 b 101.4 b” 35
MF 258 a 28.9 a 128.8 a 3.9
MUF 24.7 b 28.8 a 113.1 ab 3.5
P-value 0.01 0.01 0.05 0.29
SEM 0.19 0.10 4.77 0.13

Note: ¥ CF= Commercial Film, MF= MultiTech Film, MUF= MultiTech-Ultra Film

? Mean values in the same columns followed by different superscripts are statistically different when compared using

Duncan’s New Multiple Range Test

Table 3 Effects of multifunctional films on the leaf number, plant width, fresh weight, and dry weight of Red Oak

lettuce at age 3 weeks after transplanting

Treatment” Leaf number Plant width Fresh weight Dry weight (g)
(cm) (9)
CF 19.4 b” 24.5 b” 66.6 2.4
MF 21.1a 25.1 ab 81.9 2.5
MUF 214 a 25.6 a 7.4 2.3
P-value 0.01 0.04 0.13 0.41
SEM 0.32 0.11 3.20 0.08

Note: ¥ CF= Commercial Film, MF= MultiTech Film, MUF= MultiTech-Ultra Film

% Mean values in the same columns followed by different superscripts are statistically different when compared using

Duncan’s New Multiple Range Test
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Figure 3 Comparison of Green Oak lettuce at age 4 weeks after transplanting into roofed greenhouses with film

A) Commercial film B) MultiTech-Ultra film and C) MultiTech film

Table 4 Effects of multifunctional films on the number of leaves, plant width, fresh weight, dry weight, and

Vitamin C of Green Oak lettuce at age 4 weeks after transplanting

Treatment” Number of leaves Plant width Fresh weight Dry weight Vitamin C
(cm) (9 (9 (mg/100 g FW)
CF 43.3 35.3 296.1 7.9 24.6
MF 46.8 36.2 301.0 8.5 212
MUF a5.7 36.8 300.2 8.6 238
P-value 0.68 0.23 0.86 0.35 0.09
SEM 0.33 0.16 3.82 0.21 0.68

Note: ¥ CF= Commercial Film, MF= MultiTech Film, MUF= MultiTech-Ultra Film

Table 5 Effects of multifunctional films on the number of leaves, plant width, fresh weight, dry weight, and

Vitamin C of Red Oak lettuce at age 4 weeks after transplanting

Treatment" Number of leaves Plant width Fresh weight Dry weight Vitamin C
(cm) () (9 (mg/100 g FW)
CF 32.5 b” 29.0 154.0 b” 5.0 33.0a”
MF 350a 29.9 1783 a 5.8 26.1b
MUF 34.2 a 30.4 171.7 a 5.6 242 b
P-value 0.009 0.86 0.001 0.25 0.04
SEM 0.35 0.22 2.65 0.12 1.32

Note: ¥ CF= Commercial Film, MF= MultiTech Film, MUF= MultiTech-Ultra Film

% Mean values in the same columns followed by different superscripts are statistically different when compared using

Duncan’s New Multiple Range Test
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Figure 4 Comparison of Red Oak lettuce at age 4 weeks after transplanting into roofed greenhouses with film

A) Commercial film B) MultiTech-Ultra film and C) MultiTech film
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