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Table 1 Spectral parameters of LED light quality
pis:il b5 WA A I K PP 5
Treatments Light quality Ap/nm AX/nm
CK i H ¢ 640 132
R+B 41 =51 640/460 10
R 100 %41 640 10
B 100 % % 460 10
1.2.2 FW.£4 201845 H 29 7E R 5 /04
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1 LEDSgE
Fig. 1 Light source of LED culture
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Table 2 Comparison of growth indices and biomass of Shanghaiqing under different light qualities

S b 1 5 G T 3= PR i 5
Light quality Fresh weight of aboveground/g Plant height/cm Plant width/cm Leaf number

CK 8.77 ¢ 126.48 b 156.97 a 8.50 a

R+B(5:1) 13.67 a 139.23 a 148.58 a 8.50 a

R 11.43 b 146. 65 a 145.58 a 8.63 a

B 8.67 ¢ 114.06 ¢ 142.97 a 8.88 a

6 G AN 6] /NG 50 3R AL BRI AE 0. 05 K 1 28 5 W # P (P<<0.05) . T,

Different lowercase lettersafter the same column indicate the significant difference at 0. 05 level. The same below.
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A: Sun-like light;B: Red/Blue(5:1);C:Red light;D: Blue light.

B2 AEDLE LED A3 F S 2R HOE S

Fig. 2 Early plant morphologyof Shanghaiqingunder different light qualities

Al HOEBAL/#56(5: 1D 5 Co 40965 D Ok

A':Sun-like light; B:Red/Blue(5:1) ;C:Red light; D: Blue light.

B3 RREDEE LED 4L BB S N R I HRIE &

Fig. 3 Early plant morphology of Cherry radish under different light qualities
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Table 3 Comparison of growth indices and biomass of Cherry radish under different light qualities

Je B b b P T 7= HHH PR J5 AR fif T PSR AR
Light Fresh weight of Plant Leaf Root fresh Root
quality aboveground/g height/cm width/cm number weight/g diameter/mm
CK 6.77 b 97.12 b 147.53 a 5.63 a 1.63 a 11.54 a
R+B(5: D) 6.87 b 102.15 b 167.19 a 6.00 a 1.69 a 9.55 a
R 8.24 a 123. 26 a 164.76 a 5.63 a 0.75 b 5.06 ¢
B 5.94 b 76.68 ¢ 133.27 a 5.00 a 0.49 b 6.62 b
PR LED SEANEE T e 326 di s b AV CEF R V8 N ZEET SR A A
M SNSERH NS b YRR GR 2.5k AL ZDA R TOLE R L BRI AT A R e Bk 4 AR

3) R LED X4 i il FIAE sk b |
AR EA B EEM. X5 HYE LED(p =
640 nm, AX =132 nm) i 5, #% Jt LED (A\p =
460 nm,AA=10 nm) 1415 LED(Ap=640 nm,
AX=10 nm) R I o 2F 106 P BT AR B AR H 4L
3t LED(Ap=640 nm,AA=10 nm) % | 1 75 5 #
B N AR IA AR EEN . /i
(5 D) S T LT A E ARk
B NTCI R R AR I A BRI R M R AR
¥R EEN.
3 #whHihw
HRMEIAERKEBT RN K, B AL
R EER AT, 2 AERKET M
ELERTHEF. MYNEREEARMUZIGREOL
T-if 1 % J& , Photon flux density, PFD) 1y il 2 ,
117 H. 32 2% 50 B AS [ 4 1 0 B HOR ) 20 & b 45
AISZIR . AN R BiF  0 E AS ] L 5 3R O IR A
2 AP RSN S5 AN [R] L G H AN ] 52 56
JH A — B B 0 1 3 B Y Bl OJF R e —
S ARSCH A B Y6 LED (Ap = 640 nm,
AX=132 nm), £ St LED (Ap = 640 nm, AX =
10 nm) . # & LED(Ap= 460 nm, AX=10 nm)
L/ WO DTl % 180 pmolem” «s,
JERRRTHC 16 hed', BFSY 116 AR B 25 b 54
AR, XSS Z058 LED A3 Ak & ik
Bl d m Al B3 = T I o AR SRR R E
AHOG; @0 LED WY 30 i bk & o (0 1 30 6 5 5
SRS, X—455/hAE Fm .
78

K PR B = . OB R w2 R A Ak
fif %) 3 M R AR A K 3R A K OSF o 2 T 0 R 4
£, Z0/856G DA |- 8 B AL HE A ]
AE 2 DR A e e 22 ) LA T AN R v RO
PR B AR I R — A~ A A Y 2 B A Ak R 9
KB 25 d i 5 7 40 o B B8 R G 3 R 46 5k 4
—RBUM I, PR b PR K AR
A K AR A, HLE K B8 7 5k 559 14 R i 7 ) e AT
AR BIIEIR . ARBFSE A Bk 5O LED R L8 B
RO AL oMb b 0 B % 25 % (53R M
B {H PR J5 AR % K L A R £ o B S A B B
ML LED R o Rl AR GE A 400 1 1) 5T AR 9 i K AR
FH . 2 W AE P i 38 2o A2 AR AZ 1 5 5 6 5 A
WhAR Ak, 3K B8 37 A o A5 S 15 3 R G ok AR
MAFRE B RIS EK . 4% LED #h57
0% Wi fa LED(LL: i 6 =5 D Ag R F 1 m & b
T AR AE AT BB PR AR R R IE R A )
8 MR RAERRCR ., X0 e JE OG-
T HE R AN AN R B S R gl AR R
SER VRO AE S W AE I RUAR TP o L R AR G
PR R R ) 2 . DT AR HE AR IE R R
. I N i N A N U EAWE B i e K R 7))
TR 25 J i A 4 G AR D ) it SRR 3 2E K
AR R ZS . & S H e et & b
PR AR (T8 25 5 & B 4 I HG T R e YR
B3 [ 98 52 mAAR A  P RER A R A A X
S TR AR VLA TR ik — D 5.
PRITAN R £ 5 G e b X MR Bk B D /s 1 38 4
K5I AS R 5 L O O A I SRR S AR



10 #1

FRIAF.VED ARG LETSERT PR ARG

HZ -E#R

K& H M LEDs JE R85 2% 1F . LLTE AR 1 5B & A

SCEAEY T ML R . Y T AT A

7SR AR SR  n] i B AR AL EAT G BR B R 4%

oAy AEAC ST AR b3 BT N L

415 LED(Ap=640 nm.AX=10 nm) 8 £ /¥

JE (5 1) A AT I 25 4 7 A 2R U AR A

F %6 LED(Ap=460 nm, AA=10 nm) &t ¥ 75 5]

EACAE PR 7 B RO R F S IS S KRR s

B o SEAC BT s R AR SRR B D Tl AR

WEEAE 5 B % (Ap=640 nm, AX=132 nm) Fl

21 /W96 (55 1) 41 9% LED (Ap = 640 nm, AA =

10 nm) R 2 25 {2 L A A= 4 3 T i AU AR

B b TR,

5% W

(1] XA mE ESEEEYARKRETWEmLT] HY
AR ,2015,51(8) :1217-1234,

(2] XISCR#EAK B R . LED 6 I8 K H it e 25 52 [ M.
J5C AR B 2 AR A L 2012,

(3] BRFEMS . RIHERS . XIPC, 45, AR LED S6 U Xt/ ([ 384 K &
Sea R R LT ). b7 b 22, 2013(22) < 1-4.

(4] XISCRE. ZE8 5. LED 20 85 0% it & Hob Rt 2 p A &
KA E gL, o E IR T 28,2016 (12) : 24-26.

[5] XIS AHA, BAEF, 48. LED B0 B 2 i £ K OB &
R AE TR BT m L) ] i E R R4, 2012, 33(4)
500-504.

(6]

7]

(8]

9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

T e X L R AL A I TR i A K RN A B
PRSI, FE 22 4. 2005,32(3) :420-425.
T XS B 2 L A 4T O O T S B AR I B
PR T A L) ], ALY AR 3 2 4, 2015,51(1) 1 112-118.
SRR A AR S B AR EE O TR K R 4 AR K S A B A
[T, 0 AR AR 2, 2011,22(6) 14851492,
IV VR G B AR R OG- (3R R S
Ty o [T ], AE 9 A A 2% 4, 2010, 34(8) : 989-999.

ST 5L AR5 R X B3 L 45 LED 63 % R [/ f 2R 38 4
A R s L) ], 96 b R A Hi, 2011, 31 (7))
1434-1440.

e X RE 5K A 3L 55 ORI LED 6 I % 7 37 1 A4 K
Bt £ R 9O R R SE AL ], B3R, 2011(6) :62-67.
SR, TR AN A B S R TG B X B 2SR KRS g

LR R[], T E B5 3% . 2009(10) £ 28-32.

VERT TR L 5735 7R L 55 R[] 6 X vk 85 B A 1
Ko £ 3 56 i 52w [ ], v [ ¢ 2 i 4, 2007, 23 (1)
96-100.

FE K BE BERUA: L A5 S AN TR B AT 85 LED St B8 ik
ERAERKEAFWEWLI] BLREY5EY% TR, 2010,
23(3):206-212.

A e X SCRE AN R DG 3 R 0 WG L xS ARk 8 b AR K
SRt L] s R 5 2018,39(3) 1 162-167.
Giedre Samuoliene, Ramunas Sirtautas, Auira Brazaityte,
et al. The impact of red and blue light— emitting diode illu-
mination on radish physiological indices[ ] ]. Central Euro-

pean Journal of Biology,2011,6(5):821-828.

Effects of LED Light Quality on the Early Growth of
Shanghaiqing and Cherry Radish

WANG Ting-jin, YANG Yang, YANG Xie-song, XIANG Xun
(College of Agriculture and Biotechnology,Zhejiang University, Hangzhou 310058, China)

Abstract; Different light qualities or wavelengths have distinct biological effects, including different effects on

plant morphogenesis, photosynthesis,organ growth and development,and quality formation. In order to explore

the optimum spectra for different vegetables growing, Shanghaiqing and cherry radish were the materials culti-

vated in half-day balcony with photosynthetic photon flux densityl80 pmol*m™®+s',16 h+d',to analyze the

effects of different light quality on morphogenesis of upper and underground parts of leaf vegetable and root

vegetable. The early biomass changes were measured. The results showed that in contrast to sun-like light LED

(Ap=1640 nm,AA=132 nm) , blue light LED(Ap=460 nm, AX= 10 nm) inhibited plant height, and red light

LED(Ap=640 nm,AX= 10 nm) promoted plant height and increase fresh weight of aerial parts significantly.

Red:blue (5:1) significantly increased the shoot growth of Shanghaiqing rape,but had no significant effect on

cherry radish. The red light or blue light was not conducive to the growth and yield of root vegetable.

Red:blue (5:1) could effectively promote the growth of leaf vegetable and the yields.

Keywords: LED; light quality; leaf vegetable; root vegetable; biomass
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