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INTRODUCTION



Is Red and Blue Light Enough?
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Using WLEDs for Plant Growth

White light

Reflector cup

Epoxy resin

Wire bond

Phosphors in phosphor-converted white light-emitting diodes: Recent
advances in materials, techniques and properties. S. Ye, F. Xiao, Y.X.
Pan, Y.Y. Ma, Q.. Zhang. Mater. Sci. Eng. R 71 (2010) 1-34.
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Objectives:

1. To examine the effects of B, G, R, and FR LEDs on lettuce growth when
supplemented with WLEDs as a background.

2. To identify an optimal combination that could be used for ‘Outredgeous’
lettuce grown in the future Advanced Plant Habitat (APH).

3. To determine any effects of these light treatments on phytonutrient
accumulation (ongoing).



METHODS



Growth Measurements (14, 21, and 28 DAP)

* Shoot Length

* Shoot Diameter
Leaf Area
* Leaf Number
e Relative Chlorophyll (SPAD)

Fresh and Dry Mass



Cultural Conditions

* Aurcillite clay media (< 1 mm particle size) S8

 Nutricote controlled-release fertilizer
(NPK=18:6:8, Type 70 day)

* Air Temperature: 23 °C
* CO,: 1200 pmol-mol-
* RH:70 %

 Pots rotated 3 times a week

* Photoperiod: 18 hr light/6 hr dark



LIGHT TREATMENTS



WLED Fixture
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Treatment 1 (White Control)

PAR: ~180 pmol-m-
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PAR l
W= ~140 umol-m2-sec’!
G = ~40 umol-m=2-sec?
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PAR:
W= ~140 umol-m2-seq
R = ~40 pmol-m=2-sec}
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PAR:
W= ~150 umolim2-sec’
| FR ="~30 umol-m2-sec?
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Chlorophyll a
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Treatment 1

Total PPF: ~180
B=20%,G=47%,R=31%




Growth




3 DAP
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7 DAP (Initial Thinning)

1. White (Control)

2. W + B (460 nm)

3.W+G (525 nm)

4. W + R (635 nm)

5.W + FR (745 nm)

6. Helio (425 nm + 525 nm + 660 nm + 733 nm)
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14 DAP
RESULTS



Shoot Length (14 DAP)
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Total Fresh Mass (14 DAP)

Light Treatment

m TMT 1 (W)
B TVT 2 (W+B)
B TMT 3 (W+G)
Bl TMT 4 (W+R)
Bl TMT 5 (W+FR)
B TMT 6 (Helio)




Total Dry Mass (14 DAP)
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White + Red (635 nm)
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Treatment 2

White + Blue (460 nm)
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21 DAP
RESULTS



Shoot Length (21 DAP)
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Total Fresh Mass (21 DAP)

Light Treatment

TMT 1 (W)
TMT 2 (W+B)
TMT 3 (W+G)
TMT 4 (W+R)
TMT 5 (W+FR)
TMT 6 (Helio)







