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 Recent technology in agriculture allows vegetable cultivation in 
controlled environment by utilizing energy derived from an artificial 
lighting. Light Emitting Diodes (LED) is a source of artificial light which 
produce light with the wavelength ranged from ultraviolet - 100 nm to 
infrared - 3,000 nm. Under natural or artificial lighting condition, plants 
require energy for photosynthesis from light between 380 nm to 700 nm. In 
this study we examined the use of two types of 45-watt LED (red and blue 

 C1, full spectrum  C2) with three different light durations (12 h  D1, 
16 h  D2, and 18 h  D3) on the growth and yield performance of brassica 
under hydroponic technique. Research result showed that full spectrum 
LED provided better performance in plant height, leaves number and 
width, fresh yield, root length, and biomass in all combinations with light 
duration as compared to red and blue LED. The combination of full 
spectrum LEDs with a duration of 16 h showed the best fresh yield (3.96 
kg m-2) followed by 18 h (3.57 kg m-2) and 12 h (3.22 kg m-2). Although 
the highest production was resulted from the combination of full spectrum 
LED and 16 h light duration, the most efficient in electric energy 
utilization was showed in the combination of full spectrum LED and 12 h 
light duration. All in all, we concluded that the use of full spectrum LED in 
combination with 16 h light duration feasible to be implemented in 
brassica cultivation under controlled environment.  
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Fig. 1. Arrangement of laying the planter tub in the growth chamber. 
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Variable Instrument Time Repeat/ 
Sample 

Light intensity Lux meter 
Every day on 1st DAS  21 DAS at 08.00 

and 17.00 WIB 
5 

TDS Water quality tester 
pH pH Meter 

Air temperature 
Termohigrograf 

Every day on 1st DAS  21st DAS at 
08.00, 13.00 and 17.00 WIB RH 

Plant height Caliper 
Every three days on 3rd DAS  21st DAS 

9 each 
treatment 

Number of leaves - 
Leaf width 

Caliper and ruler 
Length of roots 

At harvest Fresh yield 
Digital scales 

Biomass 
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Treatment TDS 
(ppm) pH 

C1D1 987 5.7 
C1D2 981 5.6 
C1D3 970 5.8 
C2D1 976 5.7 
C2D2 963 5.7 
C2D3 959 5.8 
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Fig. 2. Effects of treatment on plant height. 
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Fig. 3. Effects of treatment on number of leaves. 

Fig. 4. Effects of treatment on leaf width. 
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Fig. 5. Effects of treatment on average root length. 

Fig. 6. Effects of treatment on average of fresh yield (a) and average of biomass (b). 
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Fig. 8. Production per Area (kg/m2) (a) and Electrical energy consumption (kWh) (b). 
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Fig. 8. Cost of energy consumption. 
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