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HE: LA E A (Solanum lycopersicum var. cerasiforme)a# ‘Micro Tom’ %X 4, #)F LED# &l 4% bk, 5@ K. ¢/
F(1:1). L/ KRG /B RGBT DEANLIE, vAG AT RE, M AR E S kS, 4, S8 AR A
EN, TR, TTIAKEG. TR EAT, LA FRAK, P HEME, AFA300 umol-m™ s KR T R SR AL 3 a4
MBI G A, AL A FRAEFMAT F M Hn. SRE: /BT DA et EARR K A/ G DAY
HWIRHOR S, BA A TREIZH, /EG DA ENRE RS G TSNS, TREEOSEMRAFT ARG, L
Sz 2R R E, /B DREYTEELSTRG, L/EG DRI S AR ER T, t0/E: DR, 4/5EG:D
A I 4 F I (PSID AL B PO (RO)BAL. MR, B FAEE A Z 948 A R5%, BT 2 M B, 40/35(3:1)4 22 a9 At

LG A RAL MR R K. B, a/EGDAERA AT HERZE, ARE M E SRR S, Lb.

®, ot AR EHK.
SKBEIR: MR A, SRS U ot K 25

TeAEN E R R, &Y A B A A
TR B K 2 2 —(Pérez-Balibrea%$2008). H 4R
AT 3 I\ 9 5 5 T DA e R A7) A A A0 o ) R R
(Lif1Kubota 2009; VergeerZ£1995), {H /&% i i) 5
W SN IR . RAMAETE & R AEFDGE AR
He A H EAE H (Hoenecke®51992; Sabe%51995), 1M
HL i 520 i 23 25 WIS 1) 75 A (Tennessen%5 1994,
Tripathy f1Brown 1995), il 411 % AE % 4 i K SR bk
W& (Vaccinium macrocarpon) RS2 HI6H H & &=
(Zhou#Singh 2002), ¥ Y1] LR & 3 n(Solanum
lycopersicum) 4t 7 2 & & (GilibertoZ5£2005) 10
HE(Coffea sp.)fIZKIAZ b K& B (Ramalho%£2002),
B & /NZZ (Triticum aestivum) X ¥ 15 5 201 A
& AN, L0/ ELEDGIE 5 AL/ WU A EEAE AR
BRI 7 A S (Lactuca sativa). F i)
it J5 7 1] 5B R (Ling§2013)

BT REY A KK B GBI,
AT IR AR R F A R, AR T8 F
HH . B TT, B R SO0 L B AR
FMIE30%~50% . HEFE R R 7 ISR, B
BOH B AR AR P R i E M OO AT (i R 756
2014). AHIEFT & EIRBIAS B BN PERK &l 4 v
TETEFREL M. JEAREE. YL RS (photosystem
11, PSID) 457 Jz b HaCa(reaction center, RC)FL UL
IR AR S AR R R R, DU B
THERR A A AR K IR LD L, NFEE
LT B P, R W B R 3 e AR

KA M

MRE7EE

1 LIty

ARSI IR TS 6 (Solanum lycopersicum var.
cerasiforme) i F‘Micro Tom™ NilM, F5FP T & 2
Jr R TS A MR (1:2, VIR AL o, £
T DI NE FRER(10 cmx8 em), EEUKH—
ESQEANE NG A =
2 LIt

SEBSAE L R AR R A B A bl 2 B RE N T
A E AT, LEDGIR T AR A9t RHE A IR 2
AR AL, DGR R AN RS, YR E T T,
R IR QAN 2 AR AT, DLORIELED G AR
A YRR SIS ML 4/ (1:1). 4/
WHEG:1) LL/EIE(S:1) LI/ YE(T:1), BAEDE AT
M. BNGEESORE, 3IXE R, BEALHES. PR RIR
50 emAh ' BT R 18300 pmol-m™ss™,
JARIN12 hed”, FIRIEE28°C, B IANR & 18°C, I
J H(70£10)%.
3 MEmMB 575

6 SIS = HEFR30 d)E, B = R se At
AT o TEASTEPR N 108K FIME, BENLEUEE
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FH/PR m 2 bk B IR AR BTN & 252008); EL T
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FA=IH T AR (FAL T )/ B (Fan%52013); HR 23 71 A
Kmag g AIETERE . AR A SRS E R
HA(2002) 77 ik Dt 7B 5 I 3415FX0
JZ 1+ (Spectrum Technologies, 3% [#)l &; HCI-
RAS-356E 40 5E i 1 o6& 24, e I a) Dy B AR
9:00~11:00, I 5E Y58 5600 umol-m™s”, CO, K&
9480 pmol-mol”, M- A (2042)°C; M4 R KNS
H FHEMS-2{5 485 8 ] X G A g 5 SR 3R s e
N5 T 8 T2 M 2 F & 22k 0% e X Handy
PEAJIZE .
4 BUEALIE

K HIDPS v14. 1058 T+ Bk 0 8 #4777 2 70
¥, X H Duncani & M 2123117 £ # L (0=0.05),
M Microsoft Excel 20101 K],
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1 REIYRXEBE R S E I ARRI S
HER 1A UG H, ARG SRR At ) B bk
2 S, ARV (T D> 20/ (5:D)>40/8 (3:1)>
XPHESZT/H (1) ML C LU N3 1), Rk 2R
F. FRREFE., PR TEHEEIRAME. ARLAEZ
() b P T AR 22 S bl 3, LR 21/ (7 1) b T AR
BN, (HR MR S, KBS, /G DR
Wi HOA B T AT, bR L, 4 B AR
AR AR S R L TR, (ER £ bl it v 2 i
AR, B, /G DA FI T H RS .
2 FEI R EHk T A 40 IR 20
2T LA H, 20/85 (3:1) b BRI Ak 3 4

R AN U PE B 2 0 4l W 25 B R )
Table 1 Effects of different light qualities on morphology of cherry tomato seedlings

A Pk si/em Z5H/mm FAPREE /g Bk E/g ELH- T A /em™ ¢! HEE
pagict 11.97+0.15%P 2.80+0.79** 6.80+0.03 0.74£0.04™* 394.12+4.56° 0.173+0.002**
2L/ (1:1) 10.60+0.95% 3.11£0.14* 5.28+0.07% 0.49+0.02" 371.79+3.67® 0.144+0.006"®
21/ (3:1) 13.20+0.77°5¢ 3.73£0.27* 8.14+0.09™ 0.85+0.03** 315.88+5.78F 0.188+0.003**
2L/ (5:1) 14.53+0.26™" 3.42+0.21* 6.00£0.06" 0.63£0.05™* 449.05+6.52"® 0.174+0.003"*
2L/ (7:1) 15.614+0.85* 3.54+0.44* 7.19+0.07" 0.74+0.06™ 482.96+7.45" 0.170+0.005™*

5] —FR bR & AN RN S PR IR SRR 22 53 1. 35 (P<0.05), FHANRIR 'S S REFR IR R 22 5 il i 3 (P<0.01), TR [ .
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Table 2 Effects of different light qualities on physiologic characteristics of cherry tomato seedlings

o AR AAMEEA SR, WRRE/ KLY bREE MRS R WEREIEER/ Mg HKetb SR/
- BRI % mg-g’ ngg'h! mg-g" (FW) mg-g" (FW) mg-g" (FW) mg-g" (FW)
X 3.11£0.17°%  5.8441.39**  130.97+11.63*®  0.289+0.059™*°  1.267+0.286™*  0.313+0.074™*®  1.580+0.360™"
ZI/5(1:1) 2.81£0.27°%  7.79+0.92*  107.85+14.10" 0.35040.041** 1.593+0.119**  0.433+0.013* 2.0254+0.129*
ZI/85(3:1)  3.76£0.37%  8.44+0.76"  161.65+24.27* 0.188+0.008""®  0.983+0.048™"  0.249+0.005**®  1.233+0.053"*
L5 2.612027°%  6.27+0.76™%  136.83425.13™*"  0.149+0.084" 0.672+0.322"*  0.153+0.048* 0.825+0.370*
LI/85(7:1)  2.43£0.18%  7.08+£0.96™"  131.30+10.23*®  0.258+0.108"*®  1.237+0.625""  0.332+0.178"**  1.571+0.803"*

I ATVAYERE . FIE R O S E AR RIS 1R,
I HEH Al 2 8] 22 57 W3 o SR AR 1) 2R
¥R EERLE, KON )>% >4/
V(7 D>/ B )>20 /8 (5:1) . 20/ (1: 1)) -4
Ko s, /G D K.
3 PR RFEME S E A RSN
Fe3RA, AN[E] A BE P 7 4 G
SHEREREE, 405G )R, 5 H A
2182 S B L0/ (DA RAR, I L/

(3: 1AL FE)48.76% . ZE IR A AL T B AR

AR5 6 S A, RO ZL/EE (3:1)> 40/
(T:1D)>2L /(51> K IE>LT /5 (1:1), PB4/ (3:1)
Aib B PRI Bk 2 40 4 e K o AR LA HE A . 21/ 1E
(7:1)Ab 2 B (3] COL A B Bt v, 00T R B14.46%, I
H 5 HA A PR 2 5 2%
4 FEIFBRAHER T A4 & e RS20

H 4] L, 5 Ab 3T BBk it ) T PSTTE
KGR (FF ) 5 X 822 e 3, IF B4/
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Table 3 Effects of different light qualities on photosynthetic characteristics of cherry tomato seedlings
Qb HOt 4 2 /umol m™-s™ 7E M58 2 /mmol -m™+s™! <AL /mmol - m™* s Jii 1) COL ¥ JE /umol-mol ™

Xof HE 4.41+0.44 3.52+0.15%¢ 371.336.66" 434.67+60.93""

2L/ (1:1) 4.13+0.10<¢ 2.76+0.10° 288.57+3.50"" 256.43+7.12
21/ (3:1) 8.47+0.35" 10.23+2.52* 692.67+31.63* 392.33+12.66™"

2L/ (5:1) 5.26+0.14"° 6.17+0.07" 406.54+3.01" 357.42+2.98""
2L/ (7:1) 5.45+0.25" 9.95+0.35" 456.43+35.23* 497.51+103.50™

Red ANFD TR Al RO S R

Table 4 Effects of different light qualities on fluorescence parameters of cherry tomato seedlings

Kb F, F/F, FJIF, Drsyy qr NPQ
PO 121.34+10.54™" 0.786+0.016"" 0.746+0.038™" 0.528+0.017"45¢ 0.711£0.019**® 2.024+0.011°°
2L/ (1:1) 119.28+7.23™8 0.792+0.009** 0.740+0.039"" 0.452+0.029* 0.611+0.018%* 2.103+0.022**
21/ (3:1) 110.75+4.73%48 0.817+0.012** 0.779+0.028" 0.593+0.032** 0.816+0.007** 1.971+0.024®
2L/ (5:1) 100.63+10.01°° 0.750+0.011 0.740+0.028"" 0.464+0.065*5¢ 0.626+0.067" 2.033+0.039*
2L/ (7:1) 127.42+5.19** 0.754+0.014%¢ 0.681+0.014"" 0.554+0.015" 0.764+0.067"* 1.998+0.021"*"

Fo: W% .

WG DA F/F A 55, BN 53.94%. 21/ 12

(1) /G G L7 DR 1.0 !,P...._.
IR BT 340 1 IOPSIA XOR I F TP (R 4 g L
F)SABERERS . BRAFDERARFPST & % -

SE BRI 258 (D), L1/ (1:1) 2 AT 00 1, g ;,ﬁ, :gﬁﬁ
%5 = . 0.4 J z :
O HEAK14.39%. AN [F) b BR A PRk 35 il 4 ek . .- « 4/ (511)
2F K Z Bl (photochemical quenching coefficient, 0.2 /"' *4L/HE(7:1)
qo) TR, IO B D> 2L/ (7:1)> X > 08000:)":)'_0601 0.001 0.01 0.1 1

ZL/HE(S)>A /(1) S ACERE] DAL/ (1: 1) AR B s

57 K % #(non-photochemical quenching coeffi-
cient, NPQ)fE K, £1/#(3:1) NPQE /)
5 FEFEIERBFMLASHIHERRRLNAFS
TN 1F LRI R0

R I B ) SR AR TSR RO I, AR P 2%
RGP 2 BRI (B AR AR AR AL, XA EhAS
AAFTHEZ: I i R a2 0 ohiE S il 2k, &
B WP ST WAL 2 ORI A WL HL 1%
R A A o FE O AR Ak (KrauseZ51991; Strasserss
1995, 2004), HAO s ZPSIAE H A0 58 4 FF U
(1525, T i 2 PSIH BT 52 AR Q5 — Ak T Ik I
R P R A I () 58, Tad 35 2 e e iuide Ji7 7Y
JF Al (plastoquinone, PQ)JZE A8 I Ji7 B PQZE 1) K
/N, PR 2 PSTIR) HL - 52 A4 b T fe KRR B30 JRL A4S 1)
7% Y6 (GovindjeeZ5:1995). 1] &1, AR AL HE7E

B ANF] 5 PR B 38 i 401 1 O-J-1-P T 15 5 T 24 X R i)
Fig.1 Effects of different light qualities on the fluorescence
curve O-J-1-P of cherry tomato seedlings

O MP R L 2R, fEImbZERHE, KKK
L/ (1 D)> X B> 20/ (7:1)> 20/ W5 (5: 1) > 40 /5
(3:1)o TR B R MLQ WL IR I 2, Ui 4L/
(3:1) AL BRQ ML J5 R T e b iy, FL T ANQ, 1] Qpff
BN . FELR B AL BEFR AL/ (1:1) 4, oAt b33
RTXTIE, BB ZL/H5(7:1). £0/8(5:1). 20/H5(3:1)
=N LIRS A R AL PQI LA 0 R SA A AN R R
I o
6 EFe BRI EHkEEHn 4 B TR iE R IR0 S2 0
ABS/RC. TR,/RC. ET,/RCFIDI,/RC% 54t
KPSIFIRCI WL 3R ML FAL A FERL BE &
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Table 5 Effects of different light qualities on the electron transfer ability of cherry tomato seedlings
b ABS/RC TR,/RC ET,/RC DI,/RC
POy 1.57+0.01°* 1.2240.05™ 0.64+0.06° 0.34+0.07**
21/W(1:1) 1.56+0.12¢* 1.31£0.01°* 0.73+0.09"" 0.32+0.01"*
21/ (3:1) 1.86+0.19** 1.49+0.16™ 0.95+0.08"" 0.26+0.01"*
ZL/W (5:1) 1.72+0.02°* 1.39+0.03"* 0.81+0.08™" 0.37+0.03**
ZL/W(7:1) 1.81+0.17"* 1.48+0.13* 0.83+0.01"* 0.32+0.04™*

[FIRE 1 (ZEME 2006) . FHZRS AT A, £1/185(3:1) RCHR
W 1) e B (ABS/RC) i =1, B0 E1118.47% . 754k
PR RCHH 3k At B (TR/RC) K B, T4 34 R B (E T,/
RO AL FUEE AL, 3 L fE = . RCINFEHLI AE
& (DIy/RC)LALL/HE(5: )i %, 4L/H(3: ) /b
7 REVEFRFIEHE A S E M A 45 RS20

P 2 R0 6 1) %1, S o Mk 2 75t 1 A 45 4
HRER, L0/ 3:1). L4085 (5:1) £0/H5(7:1)
Ab 3 PR A B A B R %, I ELifg 4 4 21
HEZ 5506} TR B /N o 20/ (3: 1) A MR 41 it A0
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AR, Ry LA (3 D> 2L/ (1:1)> %) i >41/
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W
H A 5% TR A 9% B LED G I8 (1 wF 7t 32 B4R
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Fig.2 Effects of different light qualities on anatomical structure in cherry tomato seedling leaves
Az SRR B: £L/856(1:1); C: £L/8556(3:1); D: 4L/ 6(5:1); B ZL/8556(7:1). PT: HIA24E 4, SRT: #4241,
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Table 6 Effects of different light qualities on structure in

cherry tomato seedling leaves

ARFE AR am R A TR um

i 53.81+0.14" 49.69+0.23% 115.56+0.28%
21/ (1:1) 54.24+0.09" 49.68+0.22" 123.67+0.11""
21/¥5(3:1) 59.55+0.24" 60.79+0.17* 143.69+0.22**
21/ (5:1) 52.56+0.22% 41.65+0.32%° 108.67+0.29°
L1/¥5(7:1) 51.36+0.28 40.73+0.23% 106.63+0.17°"

Wit 5 B 95 N (Cucumis sativus) %)) T ) B & 6
Pats XNEEAE (2014) N M 206 I N T0% 0 i
FI T 2238 (Curcuma longa) AU 7™ 1) 1) A
B NI2013)RF L KB, RA & H s H A
J(4: 1) A 2= 38 B K 4 i Bpk R, O T 4R A
Ko AWFFREN, 200G DA R TR
HM¥EE.

2R e LG /R H R, ARIUE YRt RE
FA R AT 77 58 71(Tholen%$2007; 5K Ak 94452005,
WMiE E22013) . BRBI(2013)HF 7% I, AN H il
F XS 41 5 (Anthurium andraeanum) Fy 43 2555
ERWANE, 20/ (1) A S R a FIH SRR
a+b & B M S R a/bIE R, A R (2015) AN
HHLHE AR, A sg it S Ra. HHERROMISKIH
¥ MNERSEEERTHMAAE., KRFRERH, 2/
W (LA SR & Bl s, H2 /(1)
LG R T X, B A 2
ZHFERW, N RS E SRR T e KRB
HHEJI5RES o

PSSR HG A T 58 TP HCARAS, LA it
G RSB RGN, AT HIEEA“O” (F,), PSIT
S SEA R A, AFHEZ R, WOt B
f, HIP A PRS2 2 O T8 5 30 ) 2 Hh S
72 O R BIP AUI  AR A B, 32 S R PSTI )
JRAI6A 5 R A L B AR RS S5 i 72
1284k (Krause251991; Strasser451995, 2004). 41/
BB DAFEIABS/RC. TR,/RC. ET,/RCIEH &K,
Ui I HPSITIRCIR WL . 3R FLFAL B2 1 RE
JI5 R, PSILEVE 5 5

Zi bR, LR G DA TRk %)
BT, M HA R T = PSIE Y, Mg S
K ERE.
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Effects of different light qualities on physiological and photosynthetic characteristics

of cherry tomato seedlings
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Shandong 271018, China; *Shandong Institute of Pomology, Taian, Shandong 271000, China

Abstract: Taking ‘Micro Tom’ cherry tomato (Solanum lycopersicum var. cerasiforme) as material, full white
light, red/blue light (1:1), red/blue light (3:1), red/blue light (5:1), red/blue light (7:1), generated by light emit-
ting diode (LED), were applied to accurately modulate with white light as control. Plant height, stem diameter,
health index, root activity, contents of soluble sugar, soluble protein and chlorophyll, and photosynthetic and
fluorescence parameters of cherry tomato seedling were studied in five treatments. We investigated the effects
of different light qualities under the same photosynthetic photon flux density (300 umol-m™-s™) on cherry toma-
to seedling morphological, physiological and photosynthetic characteristics and the influence of the fluores-
cence properties. The results show that specific leaf area of red/blue light (7:1) is the maximal. The red/blue
light (3:1) had the highest health index, and is the most suitable for cultivating strong seedling. The red/blue
light (3:1) on cherry tomato seedling resulted in the highest contents of soluble sugar and soluble protein and
root activity, and had significant difference with other treatments. The red/blue light (1:1) had the highest chlo-
rophyll content. The red/blue light (3:1) had the highest net photosynthetic rate, and the red/blue light (1:1) had
the lowest. ABS/RC, TRy/RC and ET,/RC were highest under red/blue light (3:1), which was extremely signifi-
cant difference compared to the control. Therefore, the red/blue light (3:1) treatment was more beneficial to the
increase of photosynthetic and fluorescence characteristics and some qualities of cherry tomato seedlings.
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