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Abstract: In order to investigate the effect of light quality on growth and photosynthetic characteristics of let-
tuce, the cultivar ‘Dasusheng’ was used as experimental material, LED was used as light source, we designed
four different combinations of light quality: white (W), white plus red (WR), white plus blue (WB), white plus
red and blue (WRB). The results showed that plant height increased by 9.5% under white plus red light, the
fresh weight of lettuce increased by 10% under white plus blue light; the net photosynthetic rate increased by
21.7% under white plus blue light; WR or WB enhanced carboxylation efficiency (CE) and RuBP carboxylase
activity, improved photochemical efficiency, enhanced the activity of PSII center, so improved the photosyn-
thetic performance. But white plus red and blue (WRB) decreased dry matter accumulation and the effective
use of light energy. In conclusion, red or blue light can be used as monochromatic light to light-supplement cul-
tivation for lettuce to improve photosynthetic performance and yield.
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Table 1 Analysis of the LED light spectrum of different light recipe

%

Lb R EVUPIA W £ AR AT bl
(300~400 nm) (400~510 nm) (510~610 nm) (610~720 nm) (720~780 nm)  (780~1 100 nm)
W (CK) 0.1 30.6 534 14.6 0.9 0.4
WR 0.1 254 534 19.8 0.9 0.4
WB 0.1 36.1 48.6 13.8 0.8 0.5
WRB 0.1 452 423 11.4 0.7 0.4
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Table 2 Effect of supplementary light quality on the growth

of lettuce
yosii F/cm IHHE/cm fp /g Bk TE/g R
W(CK) 18.02£0.35" 28.2+0.46' 85.77+3.78°  5.15+0.79'
WR 19.74£0.21°  25.140.54°  88.16+3.01°  5.81+0.17"
WB 18.10£0.38"  27.8£0.64"  94.40+3.62°  5.66+0.05"
WRB  17.10£0.60° 224:0.36¢°  86.55+0.55"  3.43+0.40°

[ B AN ] - BE R 72 e i i 25 7K F-(P<0.05), Rl

F o I, 76 ADG IR b [F B b 78 21 % Al i
A DU S B i S B i 4k 3R, bLL RS
o NRMEE,
2.3 WAXFREFHABRES KRS
B 1-ART %0, E+3(WB) AL T - 5 B
AR (P B, BCKE21.7%, 1 A+ -+
(WRB) AL 2 1) P, i AIK, BN HECKAK30.4%, H+40
(WR)5CKZERAEF. A+TE(WB)AFE K i H
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Table 3 Effect of supplementary light quality on pigments content of lettuce

s i Famg g (FW)  HEKbmg ¢! (FW) 45 Katbimgg” (FW) e Ral KIY hkimgg FW)
W (CK) 0.5240.03" 0.12£0.01° 0.64+0.04° 4.35+0.20" 0.12+0.007"
WR 0.54+0.02° 0.12+0.01° 0.67£0.04° 4.36+0.34" 0.13+0.006"
WB 0.42+0.01° 0.09£0.008° 0.52+0.02° 4.73+0.35" 0.10£0.003°
WRB 0.63+0.03" 0.14+0.01° 0.78+0.04° 439+0.17" 0.15+0.005"
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Fig.1 Effect of supplementary light quality on gas exchange parameters of lettuce
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B A Z (CE) AT AR I F Hid AL Y Rubisco &
H122 /b, s AR FR X BRI COL A T RE 1. EI2-A
KW, A+ (WR). FH+IE(WB)ALHE - & E 1)
BRI E B # KT CK, 70 BB CKHE = 18.6%Al1
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Table 4 Effects of supplementary light quality on the photosynthetic parameters of lettuce
posil JEHIAN 5 /umol -m s Fe M s /umol m™-s™! M ETHEAQY) BRI TER ()
W (CK) 552+7.77° 53.36+0.87° 0.0275+0.003" 13.3+0.28"
WR 545+41.7° 56.99+0.87° 0.0233+0.001" 13.3+1.13°
WB 601£15.5° 63.15+£0.98" 0.0225+0.001° 13.24+0.98"
WRB 583+4.24" 49.18+1.39° 0.0197£0.001° 11.8+0.35"
A 0.5¢
0.08 =
= a a _<E 0.4f a
3 . o a :
 0.06} b . g b T
n . g 03
: : :
S 0.04- b
£ W)
= s
oy =
# g
&
0 0
w WR WB WRB w WR WB WRB

B2 AT I TS BR AL R3 (CE) ARuB PR AL B 1 O 52
Fig.2 Effects of supplementary light quality on carboxylation efficiency and RuBP carboxylase activity of lettuce
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Fig.3 Effect of supplementary light quality on the fluorescence curve O-J-I-P of lettuce
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DA SE i 17) s AR AP 1R O 3 B 6 O R R Wi
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R T LB T fF 3B PSR b 68 /)
(Strasser®$2004), HESAIHI, F+E(WB)GHET
I FH B E I A PSITR . 3R HE I RE T B3 K
FCK, HAh A FE 5 CKIE R E M 25, &%
R A+E(WB). F+Z0+ 1 (WRB) AL B 2 KT Xt
M, A+LL(WR)ALH S50 HETC W 2% 22 5 . fEPSITHL
TR R — W, AFEGES 2 giiE A A —2,

RS AN PR B LT AR B RE D RSN
Table 5 Effect of supplementary light quality on the electron
transfer ability of lettuce
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ROR, Hale 7 A B R v & E N F/FL Y 5 CKOE
BEER, A+ (WR). H+E(WB)AEE T
o LI SEFRGA 2 BR (Dpsy) 55 CKOE 35 1 7 57,
H+Z0+ 3 (WRB) AL 3 R I 55 1 Dpgy 2 /N T
CK. ANFLEDYGHEC /7 AL T, FF i IPSILR B
OBUR BERIRBCR(F)IF,), BREAHL(WR)AL S
CKIL B PE 2 7 oh, HAL AN b H 3 B2 /N T
CK. H+IE(WB)ALEE T M 5 B B PSR B H O
(FITT TBORE T (g P) 2 3 /N T-CK, HoAth A~ b3 5 CK
BT REMZ S, AT R DGR 7 A B R - B
B P ST R HA 0 ) 5K AT RE JE (VP Q) 22 5 ¥
F, A+ (WRB)ALEE N M- 5 1= PSIISC A FEFE
BT HE, AH(WRAHE R 2, F+E(WB)ALEE
I TUREE i K. ETRE BARBLPSII) L 4% 3%
R, NEROF A, H+LL(WR). H+IE(WB)ALFE R
PSIIFH FAL 3 R B # K TCK, A+4a+i
(WRB) &b H R M- % 12 PSTIf H 1~ 33 R4 % i
No PRI, R FEAT B e A R T B i O
B E A ROR, B 5RPSITHOE M .

R
JeE RO A 1 I EEfi(Tholend#2007;

FRAKIELE2005; 47 ZE552013), AL FERBOLS
YEH THIRICO, ML 2, JE EIUHE RS

Jopi] ABS/RC TR/RC ET/RC REJRC AL " T U 45 1 P g
i, XS NS BH AR=R SIS
W(CK) 247£0.07°  2.1320.13"  0.8240.05°  0.357+0.02" . X wj | o " gﬂ 71 JH R3S o
WR 265£005° 223007  083£004° 043260020 2008). WICANLIIEAL I Wi ) AN B NG
WB 297:0.06  244:0.12°  093:0.06'  0342:001°  HEAEE S EEE AT IRGISCRAE2012), TiASE
49+0.05° 15+0.05° .91+0.04° 426+0.02° . N
WRB 2.49+0.05 2.15+0.05 0.91+0.04 0.426+0.02 E’n‘jﬂlﬂ E+QI+E£¢£E_F, [H_g}%%a\ [H‘éj("%bﬂ]jﬂéﬁﬁ
6 FMIBURT B I B S 3R O S U R
Table 6 Effects of supplementary light quality on the chlorophyll fluorescence parameters of lettuce
AR F,JF, FIF, Drgy qP NPQ ETR
W (CK) 0.8530.004" 0.613+0.01° 0.352+0.02° 0.574+0.02° 2.356+0.003° 122.0843.61°
WR 0.851+0.007* 0.658+0.01° 0.375+0.02° 0.575+0.02° 2.400+0.007" 139.66+1.82°
WB 0.849+0.002° 0.566+0.01° 0.367+0.02° 0.621+0.01° 2.180+0.006° 128.9142.33°
WRB 0.854=0.005" 0.518+0.03¢ 0.296+0.02° 0.555+0.01° 2.982+0.012° 101.58+1.01°
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¥ MRS REERTHMAR, 5FI5%2010).
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