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Abstract .

blue (450 nm) (B), and a mixed red/blue/ultraviolet-B (UV-B, 300 nm) (R: B=4:1, R: B=8:

This study dealt with the effect of light emitting diodes (LED) , including the red light (660 nm) (R),

land R: B:

UV-B=20:5:1), on growth and quality of lettuce, aiming to provide data for LED light application in protected horticul-

ture. Compared to fluorescent lamp (CK), the red light significantly accumulationed the aboveground biomass and im-

proved the yield, but decreased vitamin C and crude protein contents. The blue light exerted a dwarfing effect on the stem

and active effects on vitamin C and crude protein contents.

The mixed light of R/B/UV-B = 20 : 5 :

1 significantly re-

duced leaf area, and improved the vitamin C, crude protein and crude fiber contents.

Key words: lettuce; LED light; growth; quality

Y5 H#5:2014-08-12

EETR JLVA PR B A H (2013-YZ]J01) 5 TLPY 4 B2
58 B < I H (2014-YGY-06)

EERIA A AR (1980-) , 2 VLV KN 10 NG H
WF5E, (Tel) 18779162682 ; ( E-mail ) yuerhual 16@ 126. com

WIRAEE : & KRBT, (Tel) 0791-88175957 ; ( E-mail ) fxyu2000 @ 126.

com

o K R ORI A K R B TR R
BT, e A E B A BRI XA
HBER AR LT JES AU F R 356
HERPREVER . SR, ASTR) A 0 S X R A 1 A
KB AR IR VR RN R, XA
FCEERTN S , B K FE 400 ~ 520 nm L} 610 ~
720 nm AL BAE DI I ) R B, e A VE BT



430 H K&k 2% W]

2015 4F % 31 & 2 W

BRI 5 AR, 2841 |78 215 55 FLA I K e XS A )
WAER",

FOEIR LED ( Light emitting diodes) fif & Ht
A2 9 K 0k 3 B /N T 30 nm, AT LA SIS ER R 4l B
B, [RINHA AT DA TRE HE RO TE HE T 5
YA EREA) & G, A, LED YRR 1%
AEFI 2, AT 3k 80% ~90% , 17 RERR 47, Jy Al
WEBR 0 A =, R T R A W 4 55
AR AL TR TEIR DY

32 (Lactuca sativa) YE AT KRB SE, BT
AN RE ARG 55 i D Gl A KR
SRR HRTE SRR I AT Hr eI N A —F
FRUEE RS BT, B AP AR RGO A A K
F B BORIFSE ) (BR [E]2E 3 BRI 45184 Br
AN, A2E NGB L R Fe e B A A
YRR B E e R ¢ R RN
IR N A A T A A&, HET LED
SRR SRR 1 To gt — A, AR SR AR
A AE DL B AR P A2 9 5 1 B 2Rt A T 24
RV Bz EAME 5L ORI LT

P, TR LED SEIRAEARL Y T b i i BT
ZHHE RN R 1 LED YexH YA K
S, AR R L0080 DO M (UV-B) JH:
4G LED JCIRAFFREA R Y LED SEXT A3 4
KA R A | LUE A LED S6IEAE B0 B 25 b i
e R P B A

I bR

1.1 R w#

VEFH BRI 22 A58 kb Fh Pl v ARk
A A BRA F] L USR5 e b AR A R H
AP LED AT, BT E IR 9 W, mHE 5 4
LED Y65t : DK A (660+10) nm FIZLE(R) ; Qi K
J(450 +10) nm [ #EE (B); @b/t &
(R:B=4:1);@a /¥ HE(R: B=8:1);®
210/ /5 A e [k K (300 £10) nm ] 4 &
(R:B:UV-B=20:5:1), ¥M(CK)iEH 18 W H
CTICRT (W) 1R IEUR AR AL B TOH 22 % 3
WA WA 14 h/d, % IRE 420 ~22 °C.,
1.2 KEAHZE
1.2.1 AXo#HEHn RAEBF2014F2~4H
VLR RIEGE Y T Wik tr, XM 4R

P fEZE S MY T N HE BRI ITE
o M4l K E M —On, K-S
B AT K GRS, H IR WA Hogland & 37, 37
TR KT K00 3 )21 2 AR AESE 100 #R, A
JEZVEE— RO, AR IR AL HELAE SE 100 B, AEAb
M3IANEL,

1.2.2 MEFEARL 5 HERWNEWS, BT
TR R b Jo R R T R T AR R
AH, B B = K x I 5E % 0. 700 71
A R AR ERE S BURE 3 W, A3 AE RS RS 0 d 12
d.24 d %03 K, BRI A 15 BRIEAT AR 4K S 1Y 3
B, TR RIS RS TEREE IS 24 d BORE, B Ab
PREL 1 kg 2B 32 AT £ &8 43 fif AF 34T Az B4 A5 i 0
T EARER C AR 2, 6- A B R R
A R AL 2 R, RLET 4 2R Ak
2, 0 RE 5 40 BR i 2 4 [ AR E , B YT VE 4 oA
DR L e — R

1.2.3 #¥Eo4  fliF SPSS 18. 0 #4556 54
PTG 30T , 8 Ducan 37 B W 20k AT £ &
i,

2 BRI

2.1 AEFEFEIEFEKBIIW

AN TR) ) S J3 0 A 0 1) T 25 A LA AN T A 1
o MRIEER 1 ~5 Fios, 55X A, 2000 W
AT 12 d F124 d FERRRY A R 8 PR TR
T b T fFJ G AR AR A O W 3 4R e T
R b 16 5B 24 d M fF T H R S RN A
J5 24 d HRREH R 8G00 B EH A (R B=4 1
IR : B=8 : 1) &m0 i AR | Hb L fif o
T I iN R ERO RV N W e (Y PR e ) o7
LEHSEHEA(R: B UV-B=20:5: 1) Bt
FE 12 d AR b T R MR fE ST, AR
1 ~5 A LIEH, BRE/# RAMDEHA (R : B :
UV-B=20 : 5 : 1) HAEREIRG 24 d BT AE R
T 5SX IR E 2R, 3 ME AR FI B
T X, o a e/ e H & (R:B=4:1Hl
R : B=8 : 1) AbFRTEFTINE (9 A K e br L 3847 B4
T, H 2 R E O RT3 255 MLt/ ¥t/
LHMNEHA(R B UV-B=20: 5 : 1) 4bHTE 24 d
T AR R T AR L 2 R 0,3 A
FAGTE HALIE bR LA E B 2R



B3
,

AR TR B LED SGURA A: 3 A K 1 ik BTS2 R

431

F1 SRR ERM R EBHHm
Table 1 Effects of different light qualities on the leaf number of lettuce

R
DO

ARG 0 d BaE 12 d BARE 24 d
R 4.0+0a 12.50+0.87a 22.33+1.53a
B 4.0+0a 9.42+1.26b 16.17+1. 04c
R:B=4:1 4.0+0a 12.92+0.38a 20.89+0.51a
R:B=8:1 4.0+0a 12.58+0.52a 20.67+1.20a
R:B:UV-B=20:5:1 4.0+0a 12.17£0.52a 20.89+0.96a
CK 4.0+0a 10.67+0.58b 18.67+1.15b

R: KA (660£10) nm ML B. 3K (450+10) nm Y #EG;R « B=4

12D/ OGS B R4 - 1R B=8 ¢ 1206/t 4 il kb

=8 :1;R:B:UV-B=20:5: 1. 2D¢/6/ 846 1K (300£10) nm ] 44, BL 20 : 5 0 1;CK XM 18 W H (B 2EEHT . [FFIARTE /N
B RRARAS AL TR A AE 0. 05 K- F2ER R,

F2 AEFFLEIERKSHIHIM
Table 2 Effects of different light qualities on the stem height of lettuce

R (em)
b B
B/ O0d MAF 12 d AR 24 d
R 1.45+0. 10a 16.46+0.75a 25.78+3.41a
B 1.40=£0. 14a 13.83+0.38b 18.44+0.51b
R:B=4:1 1.50+0. 82a 14.12+1.44b 21.33+2.64ab
R:B=8:1 1.50+0.22a 14.50+1.27b 21.30+1.54ab
R:B:UV-B=20:5:1 1.55+0.13a 14.79+1.25b 17.22+1.02b
CK 1.58+0.12a 13.97+0.35b 23.00+1.00ab

FALHILFR 1, FFIARNG TR S AL B LE 0. 05 KF L2253,
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Table 3 Effects of different light qualities on the leaf area of lettuce

HEF (em?)

b B

BHJE 0 d BakE 12 d BAJE 24 d
R 4.1020.34a 93.38+10. 14a 165.55+0.71ab
B 3.90£0. 46a 68.43%5.59b 177.12+11.69a
R:B=4:1 3.7020.45a 76.16+6. 84b 161.35+10. 52ab
R:B=8:1 3.8820. 16a 73.28+15.00b 151.69+9.20b
R:B:UV-B=20:5:1 4.1220. 18a 72.33%9.61b 132.3146.83¢c
CK 4.0420.24a 39.9322.01¢ 129.48+16.11c

BRI T, FSIARENG FRER RS A BRI LE 0. 05 /KK 225 B3,

R4 FESEFRACIE X £ S 8RS R RN
Table 4 Effects of different light qualities on the above-ground fresh weight of lettuce

Mo b ST (g)

L.

BARE 0 d BAJE 12 d FARIE 24 d
R 4.79+0.25a 22.98+1.22a 70.35+6. 54a
B 4.96+0. 10a 12.77+1.79¢ 74.2749.19a
R:B=4:1 4.880.03a 18.47£1.31b 69.51+9.80a
R:B=8:1 4.9710.12a 15.83+3. 04hc 67.51+7.22a
R:B:UV-B=20:5:1 4.90+0.20a 16.86+2.44b 75.33+4.91a
CK 5.08+0. 12a 6.77+0.24d 44.56+1.99h

AL 1 TE, SR RUING 7 R Fon B A B 0.05 K7 T2t g .
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Table S Effects of different light qualities on the under-ground fresh weight of lettuce

T8 B (g)

i B
B0 d BakE 12 d BaE 24 d
R 0.81+0.05a 3.53+0.30a 9.40+1.62a
B 0.82+0.04a 2.57+0.09b 8.36+1.62a
R:B=4:1 0.76+0.05a 3.53+0.37a 8.93+1.08a
R:B=8:1 0.78+0.07a 3.22+0.35a 7.93%1.32a
R:B:UV-B=20:5:1 0.79+0.06a 3.30+0.49a 9.80+0.25a
CK 0.79+0.07a 2.01x0.08b 5.16+0. 18b
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Fig.1 Effects of different light qualities on vitamin C content

of lettuce
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Fig.2 Effects of different light qualities on crude protein con-

tent of lettuce
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Fig.3 Effects of different light qualities on crude fiber content

of lettuce
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