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Effects of light intensity on growth and yield of lettuce

in plant factory system
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ABSTRACT: The effects of different of Light Emitting Diodes (LEDs) intensity on growth and yield
of lettuce grow in plant factory was compare with outdoor cultivation. The experimental design was
5x2 factorial in CRD, factors 1 was consisting of 5 treatments: 1) White LEDs with intensity of 120
pmolm2s™ 2) White LEDs with intensity of 140 pmolm?s"' 3) Mix white red and blue LEDs with
intensity of 110 pmolm™s™'4) Mix white red and blue LEDs with intensity of 110 pmolm?s™ and 5)
Sun light with intensity of 1,200 pmolm2s™' and factor 2 was lettuce types : green oak and red oak.
Lettuce seedlings were transplanted into vertical farming systems in DFT, with a 16-h photoperiod at
24 -C and harvesting at 45 days after sowing. The result showed that lettuce grown under plant factory
system had significantly the highest mean average leaf width, number of leaf and leaf area of the lettuce
as compared with outdoor cultivation. After harvest, the result indicated that outdoor cultivation had
significantly the highest fresh weight, dry weight and chlorophyll content. Lettuce types had no
significantly different negative growth in the stem green oak lettuce was the highest mean average leaf
area, fresh weight and dry weight. While but chlorophyll content was less than the red oak lettuce
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Table 1 Plant height, plant width, number of leaves and leaf area of lettuce grown in different light

intensity at 45 days after sowing

Treatment Plant height Plant width Number of Leaf area

Factor (umolm?s™) (cm) (cm) leaves (cm?)
Light 1200 (Sun light) 10.25+0.59 22.01+1.64° 19.25+1.67° 1426.40+96.79°
intensity 140 (W LEDs) 11.3320.63 30.25+1.52° 21.33+4.40®° 1796.40+68.62°
(A) 120 (W LEDs) 11.42+1.13 30.46+2.93° 22.58+2.76° 1557.40+57.61°
120 (WRB LEDs)  13.25+1.52 30.58+2.91° 22.00+1.56°  1867.70+70.99°
110 (WRB LEDs)  11.83+2.07 31.83+2.88° 21.92+1.22°  1821.60+80.52°
Lettuce  Green Oak 12.22+4.84 28.89+4.29  21.4+2.69 1829.00+49.08°
(B) Red Oak 11.0314.14 29.17+4.38  21.43+2.88 1559.00452.48"

A*B ns ns ns ns
%CV 39.51 8.82 12.39 12.82

Data are presented factors A is treatments; 1) White LEDs with intensity of 120 pmolm’zs'1 2) White LEDs with

intensity of 140 umolm™s™ 3) Mix white red and blue LEDs with intensity of 110 umolm?s™ 4) Mix white red and

blue LEDs with intensity of 110 pmolm™s™ and 5) Sun light with intensity of 1,200 umolm™s™ and Factor B was

lettuce types ; Green Oak and Red Oak (ns shows non-significant difference at P>0.05)
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Table 2 Fresh weight, dry weight and total chlorophyll content (SPAD-unit) of lettuce grown in

different light intensity at 45 days after sowing

Fresh weight (g) Dry weight (g) Total
chlorophyll
Factor Treatment
Shoot Root Shoot Root content
(SPAD-unit)
Light 1200 (Sun light) ~ 93.29+7.35"  23.37+#0.80°  6.00£0.40°  1.20+0.05%  23.78+1.94°
intensity 120 (W LEDs) 64.66+4.71°  8.54+0.72° 2.19+¢0.16°  0.31%0.04°  17.85+2.18°
(A) 140 (W LEDs) 80.22+4.65"  16.29+1.56°  3.15+0.24°  0.45+0.04°  19.60+2.07°
110 (WRB LEDs) ~ 67.74+7.35°  8.48+0.72° 2424023  0.24+0.05°  18.22+1.80°
120 (WRB LEDs)  72.874#3.91°  11.53+0.72° 2.98+0.17°  0.39+0.03"  20.55+1.95"
Lettuce Green Oak 85.72+4.10°  14.65+1.20°  3.46+0.35 0.58+0.08°  13.58+0.49"
(B) Red Oak 65.79+2.51°  12.64+1.18°  3.24+0.24 0.46+0.06"  26.42+0.49%
A*B ns ns * ns
%CV 24.30 21.04 26.30 18.33 8.33

Data are presented as means + SE. Data not followed by the same letter in a column are significantly different
(p<0.05) by DMRT. Factors A is treatments; 1) White LEDs with intensity of 120 pmolm™s™ 2) White LEDs with
intensity of 140 umolm™s™ 3) Mix white red and blue LEDs with intensity of 110 umolm?s™ 4) Mix white red and

blue LEDs with intensity of 110 pmolm™s™ and 5) Sun light with intensity of 1,200 umolm™s™ and Factor B was

lettuce types ; Green Oak and Red Oak

(ns shows non-significant difference at P>0.05 ** highly significant difference at P>0.01)
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Figure 1 Effects of lettuce grown in different light intensity at 45 days after sowing.
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