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e AN EXT T A4l B A A B R, BRIT B B | R R A 4
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1 #EEFE
L1 sk

PR F A (Lycopersicon esculentum Mill) 5 Fh“ & 4E
9037 F 1 F AR M KA Bl 24 7] s LED Y8 S IR 3% 5%
T AR S AN AR T
L2 sk
L2.1 $FEFMF M 4shBMEET 25CHER
AR R R PR IEAN TIEA « Bk =1: 1 i35
JE A FESOGXT A LED T T #A74CE i, B AL 33
FRANTE 30 K VT B I LA BB YR AR B 1 BE B , 4 ) iR
SREH R (504 3) pmol « m ™%« s, REFERA N A A XHE
R (75E5) %, 5 SRR 25+ 1)°C, Je IR 1] 16 h/d.,
v W 35 d BB R4S 5 i B K AT IR
PRI E
1.2.2 SBFAbEE  LED ¥ tiF sS4 itk s & 40 1
FEEARSHIR 1. HHEAIEARE 12 h/d 56+
4 h/d RRDERANERE IR, BB L LU A E G
FEHEFT AN, 2R 7 AN IR L7 12 b/ d BSR4
F#hFE 4 h/d 1) R BAEES) JR/B=1 : 246/
J=1:2)R/B=1: 1(ZM/#=1: D.R/B=2:1
/¥ =2: DR/B=7: 1(AN/HEH=T7+ 1),
R/Fr=1: 2(Z00t/ A E=1 ¢ 2).
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*1 B LED #iE g ES N EERARSH
Table 1 Major technique parameters of light spectral energy distribution under LEDs
el by = ] WEfERK Ap Bt 5E Ax P i
Light qualities Light spectral energy distribution Peak wavelength/nm Spectral half width/nm Light intensity/pmol  m=2 « s~1
F %% Fluorescent 380~750 - 5043
R 100 %41 100%R 5 5043
B 100%# 100%B 5 50+3
R:B(1:2) 4/ 1 2)R/BA ¢ 2) 658/460 5 50+3
R:B(1:D 4a/8% 1 s DR/B: D 658/460 5 50+3
R:B2:D /%@ DR/B2: 1) 658/460 5 50+3
R:B(7:1D 4/8% 7+ DR/B(7: 1) 658/460 5 50+3
R:FR(1: 2) 41 /3m41.(1 * 2)R/FR(1 ¢ 2) 658/715 5 5043

L3 THWE

FE R &k A bR R R & 7 T o Y 25
., AR A A T AR Y Li-3000C(Gene company lim-
ited) W &, T F I HF KF O #H B 0. 00D R E 5
=22/ R < 2T RE" ;G E="1H#F
TH/BH R

MHERRETENERATKSE : WE=1: 1R
FRETS ;A Ak S Ak Al (SOD) I 14 1 52 SR FH 0 i v
(NBD)# ; 1 & AL Hy g (POD) I M 58 SR FH A B AR By % 5
it AL (CAT ) 1% PRI 8 R F 28 /MW i ik s MDA &
BERA TBA W6 Bk IR T ek A TTC
P AT ERE S B E R R L ek v IR E A S
BMERAHZ SRR AR A SHOEEE
HAR Pn AL B GSHuiE] CO, ¥k B (2815 3 %) i

Li-6400 #1640 (& E LI-COR) M &, FEHLEURE, i
EbnllE ¥ EE 3 K.
L4 BdEsHT

I EYE R FH SPSS 17. 0 #4347 7 22 40 #7
Duncan 3 8 2 8847 8.3 1434 , P<0. 05,
2 HRE5SW
2.1 LED J&BRAMEXTF A4 4 K B

NFE 2 TR 1 AT A 06 E A B RANE T 4h
B T ARRDH B 18 BUE Y B S T 8 A b P
H. £0/85 Q2+ DAMET M4 i 200 it AR A AR T
OIS G BN B E R T RO HEA, 2/
BT DT HREERTHEE SHAOERS
S, 4r/imaa et BERT 3 A EAE. A
FIFREE .

®2 LED 3t B #b e 3 2 Al 4 81 4 K B & 0
Table 2 Effects of supplemental lighting with LED light quality on the growth of tomato seedlings
e 73 ZH AR HiH5 LE7S KT E MRS G

Light quality =~ Plant height/cm  Stem diameter/cm Leaf area/cm? Leaf number Fresh weight/g Dry weight/g Healthy indix G value

R 10. 93+0. 57a 3.43+0. 32¢ 45, 84+5. 95¢ 4. 337+0. 58ab 2.34+0. 20bc 0. 14=40. 01bc 0. 7340. 12bed 0. 004+0. 0002bc

B 9.83+0. 55a 2.51+0.27d 25.80+2. 34d 4.00+£1. 00b 1.1440.13d 0.07=£0. 0lc 0.29+0. 05d 0. 00240. 0001c
R:B=1:2 11. 11+0. 60a 4.11+0. 24b 108. 45+8. 22a 5.67+0. 58a 4.06+0. 48ab 0. 2740. 03b 1. 5140. 25b 0. 008+0. 0002b
R:B=1:1 10. 67+0. 46a 4.00+0. 20b 100. 04=+15. 02a 5.67+1. 15a 3.59=+0. 85b 0. 2640. 05b 1. 3440. 26bc 0. 007=40. 0050b
R:B=2:1 10. 65+ 1. 07a 4.83+0. 31a 122.40+17. 83a 5.33+0. 58ab 5.67+2.41a 0.42+0.19a 2.55+0. 96a 0. 0124-0. 0020a
R:B=7:1 9.67+0. 84a 3.59740. 47bc 70. 73+14. 06b 5. 33+0. 58ab 2.94+0. 78bc 0. 24=40. 06b 1. 104-0. 38bc 0. 006+0. 0001be

R:FR=1:2 8.33+0. 93b 3.15+0. 35¢ 42.7843. 78¢ 4. 67+0. 58ab 1.5740. 11c 0.09£0. 0lc 0. 60£0. 07cd 0. 00340. 0002¢

R:FR(1:2)

1 LED FBRabext &4 d KNI
Fig. 1 Effects of supplemental lighting with LED light quality on the growth of tomato seedlings
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2.2 LED YR MG 2 it 40 i A B i &2 i

73 A, 40/¥ (1 s D4/ Q@ : D/
(1: DT HHH CAT EHHE TR AR LA,
Hpa/d: D a/#%e: D EFBE; Hha/i
(1 DALL/EEQ = 2FME T4 SOD & B 245
FRAKEATR, 20/3 0 DG B4 BT v b

WaR IAEHEARSBRUARRE IR EERT
B AL 21 /15 (2 ¢ DA 4 R AT I pokE A
BAAEHEARSRE MAE Y EER TREME
AP T/ W1 2.1 1.2 ¢ DAME T 4HEI MDA & &
A B G R0 G Ak B4 B R AR 40 YR AL B R
MDA & & B 25 T H e A,

*3 LED ¢ B #b e 3 2 7l 4h 1 4 22 4 fE RO RS i
Table 3 Effects of supplemental lighting with LED light quality on the physiological characteristics of tomato seedlings
. SOD & # POD % CAT & ¢ MDA # & AR SR WEEEARSE WHEEERSE RAREH
. xR . SOD activity POD activity CAT activity MDA content Soluble sugars Soluble proteins Free amino acid Root activity
Light quality Jumol » g=1 « min=1 /pmol + g=1 + min~! /ymol » g~1 + min~1 /pmol « L1 content/mg * g~ ! content/mg e+ g~ ! content/mge+g ! /ugeg ! h7!
R 143. 15+ 1. 69c 0. 74=40. 07bcd 0. 48+0. 01c 0. 80+0. 08a 23.20+6. 62b 13. 76 +0. 10d 17.10+1. 03c 44. 2140. 88b
B 142. 57+ 1. 68c 0. 8140. 10ab 0. 5340. 02bc 0.5940. 07b 19.19+1. 04b 13.91+0. 15¢d 19. 9740. 19abc ~ 38.51+0. 51c
R:B=1:2 151. 03+4.57b 0. 6140. 08d 0. 5740. 02b 0. 48+0. 03cd 25.99+2. 66b 13.82+0. 16d 23.78+0. 76a 43. 88+2. 38b
R:B=1:1 173. 45+4. 88a 0. 75+0. 03bc 0.67+0.0la 0. 44=40. 03cd 45. 66+5. 21a 14. 31+0. 17b 23.56+1.17a 49.86+1. 59
R:B=2:1 143. 59+5. 26¢ 0. 68+0. 08cd 0. 66+0. 03a 0. 40+0.01d 49. 04=+6. 66a 14. 64+0. 07a 19. 96+7. 24abc  54. 78+6. 60a
R:B=7:1 127. 6940. 18d 0. 69740. 02bcd 0.5140. 01bc 0.59740. 16b 43.90+2. 88a 14.1940. 26bc 20. 76+0. 87abc  35. 37+ 1. 42cd
R:FR=1:2 121. 27+3. 54e 0. 89+0. 05a 0. 524+0. 02bc 0. 52+0. 01bc 24. 06+2. 29b 14. 05+0. 14bcd 18. 15+ 1. 10bc 31. 77+1. 89d

2.3  LED JEBAMEX A gh i e & etk R R m
MR 4 ATLLE L0/ s DRSS T L
R a B R R b TR MR RXBREAXNE b

AR TFLhE 2R b MG E PRERMER; SOK
EETAEAL B LG, L3 (1 24T 4l
HIFHERR o & 8RR SR B R,

R BRRNEH BE & TR BE; 2084t

x4 LED R FEI LD EHZEMENE FRSERRM
Table 4 Effects of supplemental lighting with LED light quality on the pigment contents of tomato seedling leaves
e WK a TR AR b i =S 9584 4 EK a/b KB PRI

Light quality Chl a content/mg + g~ 1FW Chl b content/mg « g~ 1FW Chl a+b content/mg » g1 FW Chl a/b Caroteniod content/mg + g~ 1FW

R 1. 7640. 09bc 0. 75+0. 06a 2.52740. 07ab 2.33+0. 25ab 0. 33£0. 03a

B 1.53740. 09¢ 0.6140.01b 2.14740. 09cd 2.53+0. 11ab 0. 26+0.01b
R:B=1:2 1. 6740. 07bc 0. 64=+0. 03ab 2. 3240. 10bc 2. 6140. 05ab 0. 28+0. 02ab
R:B=1:1 2.03740. 20a 0.76+0.11a 2.79+0. 31a 2. 68+0. 10a 0.33+0.02a
R:B=2:1 1. 8440. 06ab 0. 70+0. 04ab 2.54740. 10ab 2. 62740. 10ab 0. 2940. 04ab
R:B=7:1 1. 6740. 18bc 0. 6240.07b 2.29740. 24bc 2. 69740. 09a 0. 24+0. 05bc
R:FR=1:2 1. 284+0. 14d 0.58+0.11b 1. 8540. 18d 2. 2640. 45b 0. 19+0. 05¢

AR B E R THOLANEH . SRESCRDEAHLL, 8
HEEFAMNE TR MEE CO, WEAELE F 5 HER %
PSS EREFMTL/ma A« DB B,

MK 5 ATLVE W40/ 852 ¢ 1.7 ¢ 1.1 2 2 4MEHRY
gt R EEOE A R (Po) ¥ B 2 R TR AR A
M40/ # (2 2 DANET B4h B SFL R (Gs) FIZE 1

x5 LED YR B E M R XA HF TSN
Table 5 Effects of supplemental lighting with LED light quality on the photosynthetic characteristics of tomato seedling leaves

KB HHAHER Pn SILFHE Gs Jfufa] COz e Ci ABHEE T
Light quality /pmol « m™2 « 571 /mmol + m™2 « 571 /mmol * mol—! /mmol + m™2 « 71

R 2.16+1.19b 0.032£0. 017ab 304. 33+7. 51ab 0. 76+0. 38ab

B 1. 5440. 51b 0. 017+0. 001b 281. 67+37. 07ab 0. 42%0. 03b
R:B=1:2 3.55+0. 50a 0.034=0. 016ab 219. 67+78. 42b 0. 8140. 37ab
R:B=1:1 2. 81£0. 86ab 0.027=0. 017ab 234. 67+54. 10b 0. 6340. 39ab
R:B=2:1 4. 05+0. 63a 0. 051+0. 010a 223.67+37.81b 1.17+£0. 19a
R:B=7:1 3.64+0. 62a 0.034=0. 012ab 255. 67+35. 73b 0. 7840. 25ab
R:FR=1:2 1. 94+0. 33b 0.036=£0. 011ab 346.00£22. 11a 0. 81+0. 24ab
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5 e SRR eI LT RN B2 4 4

B W BOR R B AT F YO A2 6
—IE AR BT W, LK 6 R ) W] DA i B
JREY PP B R i R A K. ROk B
LED YGIR A AN & , R iidh 32 B i 72 R B R R
F Al G IEIR (AT B R IT 40) EAT b 41
W5 HEAE LED B (8 ' K H A A o T th 49 o i 22 1l )
FARI SRR 3 A A bR S R SR A i i A K. i
RIGLERELH , RFEDEFANEX T ahsh B KA B E
W, BAGERRANERT L1 b W SR T R TR kR h 4h
FIAER, RBON M A E A BN, 54 8
BRI H A EEH TR TS, X
5 Kim %" [BHHE S RSP ERE LT HER
EHY FRPFR AR —E

BER RIS R B, 41/ W (7 ¢+ DALTRT R4
BB A B A BB K. KRB R L, b
L6 EL B AN BT K, T ih 4h B T S A IE 2 LSS Tt
EERRRE S, HP 4D/ (2« DAME T R4 228,
R MRS T EY B E S T RO A Hik K
KA X BT SR AR AR B 4T /85 (2 * DA T
MEEE RO BIR A, HB E R THEAHE, A
B APH T H8 B0 A= ) 8 B B IS 2 Bl 2 41k B i) Y 3
In— BN, AR Z RIFER K E R

AR EPLIA T HEF Iy B, i
JENA M R P R A VE T 58N LT 56 H B e A
FIXE A — R BEERY . R, a/%C D
AT R BE R KB/ (7« DA
TR EAEEL R AR XN (R 2), R4
I L 3 i R BB TE — R S AR AR

SOD.POD.CAT f{E YA N EZ MR EEE, 7T
3 2o IR RV FAS W A 5 i 400 7 A ) 36 L D B g
R R AR, AL ANE T R FALE A 3 Fh
PR EERE PEAH XT3, MDA & B A &, X T fE 5
LIYEAb BRI T A 1A PN A B SR T T T R TR Y R
KA P IE 24 5 0 s I Ak 4R B P A AL R A IS 1,
A MDA & &. %t SOD Ml CAT ZHiAfLmgk
TEVEREE 216 B i) A 1 R 5 TR S8 38 in 5 B AIG A i 3,
2r/¥ (2 + DFMET S E ) SOD W& #: T K, H MDA &
BMEEHRAMK. X5 Pastori P BG4 LB SS
WAL

5 X v S A0 OB K 4K A 0 R R BRI A
TV FELOE T AR MBI KA Y& 'R
FL MRS FERKMENEARSE2RE . %R
GERFW A AT BB A4 R S B ]
BEHEORFERER RO, Hha/EQ: Db
HTFHGH R EEESENTAEEA RS R
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R I EA PEEF

KA BERICAIERRER, T RKREEEYN S,
ANAF TR A g E a(Chl 2) 14K b(Chl
b) MBI R & &, WA FI TR A+ Chl a/Chl b
PR . IR ss BRI, Figh it B kg Rk
W NS RAEL/EQ DAL/ EC : DA TR
¥k 20K, VLBAIE MA s et A et AR AR
HEERIMNEATIER. tEaRSEAE—ERE
EEEmRA R ZIRB SR RN 8R4/ C D
WFRT MBS R R EOR A R VR IL S I
HARBGAB R AME ., £/ Q@ DARTILWIT
BOHEE A AR B TR A R IR, 5
FEA o 2 3 N A K 43 i DR U R 2/
Q: DEBTHEMGE A NEBERESILTERM
HEA AR R R B R

LR A EA BRI 2 DEAF
FHRIMMENERET LA PR EETE
A—ENESEX., HRETR T AR EHE B4
FEXT /AL A K FOGE FE B R, 56 F IR ANES]
BEMN LK 2 FERZE VWA R — 5 .
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Effects of LED Light Quality on Growth Vitality, Photosynthetic Performance and
Antioxidant Enzymatic Activity of Tomato Seedlings

WU Qi,SU Na-na,CUI Jin
(College of Life Sciences,Nanjing Agricultural University, Nanjing,Jiangsu 210095)

Abstract; Taking ‘ Hezuo 903’ tomato as material, light emitting diode (LED) was applied to accurately modulate the
composition of light quality, the effects of supplemental light quality on the growth, photosynthesis and antioxidant
enzyme in tomato seedlings were studied,in order to provide a theoretic reference for the commercial production of this
seedling. The results showed that compared with the under monochromatic light, mixed light of red and blue obviously
increased leaf area,fresh and dry weight,strong seedling index and net photosynthetic rate. Of them,the mixed light with
red : blue 2 : 1(R/B 2 ¢ 1) was the best to improve leaf area,fresh and dry weight,soluble sugars and soluble proteins,
CAT activity,strong seedling index,root activity and net photosynthetic rate. Supplemental light R/B 2 ¢ 1 could be used
in future industrialized breeding of this species owing to its function to promote seedling productivity.

Key words:; tomato seedling; supplement lighting; LED; growth ; photosynthetic characteristics
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