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Effect of frequencies and duty ratios of LED on lettuce
growth under low photon flux intensity
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(Key Laboratory of Protected Horticulture Engineering in Northwest China ,College of Horticulture ,
Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] Effects of frequencies and duty ratios on growth of lettuce and power convention
efficiency were studied to obtain the optimal scheme for growth of lettuce. [Method] ‘Xianggangboli” let-
tuce was planted under LEDs. With the control group of continuous LED light (CK), three treatment
groups with frequency, duty ratio and daily light-on hours combinations of 1 Hz/50%/24 h (T1),1 Hz/
75%/16 h(T2) and 10 kHz/75%/16 h(T3) were investigated. Daily light integral was the same for all
treatments. Effects of different frequencies and duty ratios on the growth, quality, chlorophyll content, net
photosynthetic rate of lettuce and energy conversion efficiency were studied. [Result] Height,stem diame-
ter,leaf number,leaf area,fresh weight and dry weight of aerial and root,as well as relative growth rate

were increased under intermittent light treatments except T1. There was no significant difference in soluble
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protein content among all treatments. Nitrate content of T1 was the highest and there was no significant

difference among other treatments. Vc content was improved under all treatments compared to CK. Inter-

mittent light at low frequency and duty ratio was less advantageous than continuous light for chlorophyll

content and photosynthesis. The power conversion efficiencies of T2 and T3 were significantly higher than

those of CK,with the increases of 92. 50% and 82. 50% ,respectively. [Conclusion) Considering the energy

consumption and growth of lettuce, T2 was the most suitable for practical production.
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Lactuca sativa L.
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Table 1 Experimental design for effects of duty ratio,
frequency and irradiation time of intermittent

light on lettuce growth

pigid das /% W/ Hz (OGS ]/ B ED /h
Treatment Duty ratio Frequency Light on/light off

CK 100 10 000 12/12

T1 50 1 24/0

T2 75 1 16/8

T3 75 10 000 16/8
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Table 2 Effects of frequency and duty ratio of intermittent light on morphology of lettuce

Jib 3 B /em ZE M/ mm L3 M1 B/ em®
Treatments Shoot length Shoot diameter Leaf number Leafl area

CK 6.89+0.44 ¢ 4.7140.12 b 8.6+0.3 b 370.6425.2 ¢

T1 28.0940.56 a 4,8840.17 b 6.9+0.5¢ 351.64+19.1 ¢

T2 15.76+2.12 b 6.2540.46 a 10.74+0.3 a 662.0+23.3 a

T3 16.05+0.87 b 6.18+0.12 a 9.2+0.3 b 581.3+22.3b

e« W) ) B S AR A R T B 3 3R 25 b B 3 OKOF (P<<0. 05) . N A,

Note: Different letters in each column mean significant difference among treatments at P<Z0. 05. The same below.
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Fig. 2 Effects of frequency and duty ratio of intermittent light on dry and fresh weight of aerial part and root of lettuce
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light on root-shoot ratio of lettuce in harvest light on relative growth rate of lettuce
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Table 3 Effects of frequency and duty ratio of intermittent light on content of

chlorophyll and net photosynthetic rate of lettuce

LA R/
Ab 3 4t E a/(mgeg ) MH&EFEb/(mgeg D) M4k a/b MR (atb)/(mgeg™h) (T
Treatments Chl a Chl b Chlorophyll a/b Chl(a+b) t P
CK 0.854+0.01 b 0.384+0.00 b 2.314+0.02 a 1.234+0.02 b 5.5940.34 a
T1 0.77+0.01 ¢ 0.35+0.01 b 2.2940.07 a 1.12+0.00 b 3.58+0.10 b
T2 0.78%+0.03 ¢ 0.34+0.02 b 2.4540.10 a 1.11£0.04 b 3.864+0.25 b
T3 1.02+0.02 a 0.444+0.03 a 2.3940.16 a 1.45+0.05 a 3.61+0.20 b
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Table 4 Effects of frequency and duty ratio of intermittent light on relative power consumption,

dry weight increment and power conversion efficiency

b gk 28 d #EHL /(KW « h) BBk B/ g F T e 3% L B A AR AR T Y
. Relative power Relative dry weight Power conversion Improvement
Treatment . . . .

consumption per plant increment per plant efficiency of PCE

CK 1. 44 0.58+0.05b 0.40+0.03 b -

T1 1. 26 0.6740.03 b 0.53740.02 ab 32.50

T2 1. 31 1.01£0.15 a 0.7740.11 a 92.50

T3 1.48 1.0940.14 a 0.7340.09 a 82.50
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