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Bl S

#hi (Solanum lycopersicum L.) BAIFHEY) » Fy BB @R CRE mZ — » S ER LT -
B IS RZ AR R TR H 8 - AR R 2 R » AR v R R 1991-2020 P H IFE R} - #EE
EEFE AT 0 12 HAVER HIRIFECEIE 63.7h » MEZEANL 159.2h - BURHEHIEAZEH
TR SRR 2 © O’Carrigan %2 A (2014) fRHESEIRE R BIREHEEMVEYE - AEERHER - &
FLALKFORA S AR EE 7 (R AR A B T F - IR i i - DA S 2l -

YN F A E ARG EE RSN S LA TR © SRR ERILL B SeamERiy g
IR 2R EAHRE - e RN INE— ERE R A R G MESE - RS SR
G (% 0 2006) - MEYAE REREAYE IR R g AR HIEL & el e Y e aE A T

(Khatib and Pauslen, 1989 ) - Fan £ A (2013 ) W9e4E KBRS LIRS MRERE B MLt EE R 5
EIEREEE Y B - BhiAELEY)  IEEAEREN T Y 550-1,200 pmol m2-s™! (Y EIRMT » & I8
RHRFICEF LI 5 TR T RENE » EEMER HIEH bt HEE - MALAEE RN R
BT 5 % L7465 (B > 2013)

FESE b R AR TR N B AR HRR R AR RE 3% e o o R N IO R S S P O W A 1T O

(Supplemental lighting ) » DISGINIEVIRYEE & K& © RN T IRFEAZRERIEYIHI B KR EM: -
KA = BRSRKE (High Pressure Sodium; HPS) HHEYMEITHE - 2% e (Light-Emitting Diode;
LED) REHBI=RR ~ Sosse s AR ER D E R - B ES RS E R A TR - LED HHEAR R
SEFEIET] (Massa et al., 2008 ) « JIE ARG RLIEEY: LED BITHRRIHY o] IR FA-HE AR =

(Pepinetal., 2014 ) -

& (Light quality) B EDREEAILN - BELRRAYRTSIE £ ZAE40E (625-675 nm ) FIES
S (425-475 nm ) BYEIS, > (RFTLOCHEECEHEEERIRER A (Vanninen ef al., 2010 ) » Wollaeger and
Runkle (2014) WFZE45REUR » TR FIALAREEEEL GBI LR ~ IR BEE T » 4H4T% (100%) 95K
BRI T RERRT B IHITESF R - S5—J7H - BRI T h0A 1B HEARAS A I R S - TR
E R RGN T 2RI AFLEE (Liueral. 2011) -

AR R e B b A 2= A i I8 T BB 2 R - 3 LED PRREAFHCIEAH - WLAAT - BEEpifE
BRFDLEIENE - BRET A B ik S B R ERE T - DIFE AR s -

MHEETTE
— SHRE:

i (ESR bl - BT AL EBIE Z R RE  PEin R 0AE H ATE Ry HE RS i - 1TSS R Rokil
sEflhigEm (2 2009 5 §f%% > 2015) - By H MO B (R i - T E B = 2 EL
EEEEMT - ARG UER A S A -
= BRI

S B R B RO R A 2 5 T AT R = AT DAL S 05 AU - S RRIERELY 45
cm > FAOFEPRRY 2022 £F 10 7 18 HIEME - FACECT RyRF 180 m? ZHE 43 5% 10 kg ~ &AL 10 kg DURHH
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500 g » JEHERZEAL 43 5% 5 kg ~ EALHT 4 kg DURFRE | ke » BT 00 BEER A ERERE 3 /NE
B o B/NERER 16 Fk - HER R ERE S NGRS 4t SREILEE 12 5% - B HEEE
11 A 17 HERE2 A3 B RERYLA 2023 4 1 18 H » ik —FRUgH R 2023 £3 29 H -

MR T BRI HE - 45 0 i EI% R A 18:00-22:00 » #5785 LED ( Light-emitting diode, #3¢—
iR ) > BIZURy 60 cm £ T-8 BUEE - (K [Esl B B4 TR IEDLE R SEaaE s & —Fs -
YEIRHBEE XY 120 em & - FMERRGIELL 45 FEA AT 78S (B =) S0 R LUT 4 R -
Wi — AR -

1. SLB1: "7 EE I -

2. SLB2:PUSZEEJIEHE -

3. SLRI: “SZADEIEE -

4. SLR2:VUSZALEREE -

5. CK:AEH LR -

B (3 LED {6 ESR BRI IET 60 om FEFTHIG 2 & THE 18.90 umolm?s » 4Tf LED K48 5
14.78 pmol-ms™ » FSAM A ERE HI 2 R R BRI HIHIRT - seEDC R TR EEMREREDUE -

urmol fr**s %/nm urnol fm**s %inm
0.238 100%  0.142 100%

0178 75% 0107

0.119 50% 0.071

0.059 25% 0.036 25%

0.00 0.00
350nm  412nm  47Snm 537nm 600nm  662nm  72Snm  787nm §50nm 350nm  412nm  47Snm 537nm 600nm  662nm 72Snm 787nm 850nm

Bl — ~ SERFHALEEEE Ot (FE HEUEE - AERADUEE)
Fig. 1. The spectral composition of the red and blue LED used in the trial (the left picture shows the blue light
tube, the right picture shows the red light tube).
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Table 2. The relative location of supplemental light and tomato plants in the experiment. (The left side is

treatment of 2 supplemental light tube, and the right side is treatment of 4 supplemental light tube.)

5 FEE EROCE T TR (F—) - [F%0E LED BENEN T » B CRHZ 2 St E T8
KL% » BEEHEERR SLB2 &P J7 A RIA] DI BRAH R RE % 47 108.9 mol Hy C &1 HHE > 4991 T
8.8% ; 1fii SLR2 IR HHAH %1% 64.7 mol » 4381 5.2% -

Fo— ~ FWhESR M S EADULEE O MDOUEEFE A EEEREEE HRUUEE

Table 1. The accumulation light of 5 supplemental light treatments of tomato “Yubi’.

Daily supplemental light integral

Light treatment (mol-m>d") Accumulated photons (mol-m2)
SLB1 0.45360 1,318.7
SLB2 0.65952 1,352.7
SLR1 0.22752 1,281.4
SLR2 0.39168 1,308.5
CK 0.00000 1,243.8
= HA8EER:

BB HIETEMR E SRR EEE - WHEZRE - HREFET > R EE RS AL
HE - HERL - G - R BERERERRCERE | URESR - S RIS I ERCE - A
g RAE - R - RENKEHEEPY SRS > WatHEE kAR - SIEFHETED AT
I HERENE : SRR EEEONE 7d BHEEEZ RIENEUE - 2EMRS 14 w &5 -

2. ERE - FEESUEGE - NESRMEEETT 2 AR MIEN LA 2B - A2 EHEN

TMIEEERRRGY 9 T SR BEEHA RS 10 iDL TR - STESRER BERRIEER WEHE

& DIEmEFITEE (LI-3100C, LI-COR, Inc.) ZFEEME - WatHEMRZ SRR -

. BRMEATRR DL : EfE&RECH RS — RIS — A thZ i -
4. PRUCPTER D% SCEREREEE H B8RRI BB SRUCHIE R Rt R 3% SR B2 B (i)

BIgRU  (CRIESNRERFE B L sRaL R B R RAT 10%) -
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RE  EESEERG G REES  WRDUREES RS -
REHE @ FAESFDUEE Y SRR ERE -
REERE  D=AE RS MER TS - BERSERUER - RS =8 R Rl PR
R ERER - AERE s RS NREREL R 900° AERRETR - P R w2 8
S R U KME -
L O REER  DIEREHE BT 2R RIS e AR EFR R - 815 THEKE -
9. HELEVEETY)  RUEFSREVE T WA a8 B 5T ( ATAGO, Digital Pocket Refractometer, PAL-
D) MEHEANERAZET > FriS8BETARERY &R > B FCBrix
10, FIEERS | HUEEIREERS T FUFIBARESE (TA-70, TOA-DKK, Japan) HE{FHERER 21 -
11, EEPREE B K EEEB(GE © BERER BN PINERE ZLIVERE S EERSIEHBEFEK
&R 2 fEHE 25 > LL 0.1 ha fEAE 1,664 HREHETE » MTRLITIGRE -
SER TR AR SE 2R HEERET (Randomized Complete Block Design, RCBD ) » A CoStat 6.4 455 #ES#ETT
T/ NEEEZE A E (Least-Significant Difference, LSD ) » LG R R EEI R G A BEEZE > I FIF SigmaPlot
10.0 ( Systat Software Inc., Chicago, 1ll. U.S.A.) 4&[& -

AR EERT

—  TRHCEEHERNEARSE I BX ENREEE

AGERDY B IR B 2 ) S e T > 5 TEEDUEEUEE N IBIHE - EEE B IRS
TEPRE R - R E S REMEEL - SRBNERIE SRS REHEZER - (H SLB2 GHE
RIEAE RIS 12-14 w REHIRAAR (B =) > SLB2 FHAES 12 w Z EREIMEFHIRLERMHE 14
w 2R BUR AR B e B M R B RE IR it kA 8B A & - BB SY > SLB2 K SLR2 it
PIE B RE P A E T IRIIRIPR D I BN S - BN D Cpa B e b (& ) -
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200 A
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Weeks after planting

= HEEREROREZ FifEE mEEERE A REY
Fig. 3. The stem length of 5 supplemental light treatment of tomato “Yubi’ grown in Yilan. Vertical bars

represent standard deviation.
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@V ~ B [E R T B (SR i S SR
Fig. 4. The number of nodes of 5 supplemental light treatment of tomato “Yubi’ grown in Yilan. Vertical bars

represent standard deviation.
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BRI 10 €Ll HEER 9 R RS - CK IR 2 BER8R 15.7 |7 DRSS 8
VRN 17.7-18.7 R - BREEE SN CK @ VP IEmE 7 - CK i Fy 538.8 em® > LRI
575.3-596.1 em® 7] » BEEE RS CK RHE > D AR B A REE 22 5 ¢ T G EE /5 1H > CK EHLfy 567.2
g ML Ky 620.3 g LLE » TREFEEE AN CKpas - iy RAUEE SRR > A2 e mDeEE - e
WEDIREARIE R B P IEE R AR R AR o MV B R B E R A R BRI 34.9-36.3 g [

(FZ) - Lu FA (2012) f5H > #OCREAERTE Y ISRz E - BASERERDUEE M ER B EE
EHAYIBIZEUIL - T Jiang S2 A (2017) JRFEHIPREIRDC . B htE R - AHEIR CK R - HECErEpreE H

BRI > R REASERE RN - BUREMDEAVIRE T B R EEm i > HindYe
HY ERNE IEESCR

R HEHE A FERD R B S Y - R E R

Table 2. The leaf number, area and fresh weight of 5 supplemental light treatments of tomato ‘Yubi’ cultivated in

Yilan.
. Single leaf area Fresh wt. (g)
Light treatment Leaf no.
(cm?) Total leaves Single leaf

SLBI1 18.7 a* 582.5a 6513 a 349 a
SLB2 17.7a 5753 a 620.3 a 352a
SLR1 18.7a 595.1a 665.8 a 357a
SLR2 18.7 a 596.1 a 668.5 a 358a
CK 15.7b 538.8b 567.2b 363 a

* Means within each column followed by the same letters are not significantly different at P < 0.05 by Fisher’s protected LSD
test.

TEFEYIBRTERTRE H O H - sABRsS BN S LR i & v B 2 54461 H > SLBI ~ SLB2 ~ SLRI1 %
SLR2 JRIE 53 R A HRAHSE R 5.5~ 6.0 ~ 5.5 & 7.5d BAFE » Horh SLR2 FHFfE - f2 R HEZE 7.5d
(F=) REPFTTFEHEOHE > b SLB1 pRHYNELE 3 FEFDEEEAHIK CK BRERE R TR » Eh
JRLL SLR2 $2 5 H#ir%5 » Hifr CK 25 10 d £%1i - SLBI1 ~ SLB2 ~ SLR1 ¢ SLR2 IRy R FEE
HHAHFES 5.3~ 6.3~ 9.7 & 10.0 d £RUL (FR=) > F (2016) FEHFEAILIALE REECHDE B RERE IR FIA
TEH BEE—REUH - BARERGEFAART » BURE E RIS B TR > THERIEEE e - BfE - R
BREREE > WHEFERIL -

R= - HEHIE A FERD OB B E R RIS D B 28

Table 3. The days to anthesis and harvest of 5 supplemental light treatments of tomato “Yubi’ cultivated in Yilan.

Light Days
treatment To anthesis To harvest
SLB1 343 b* 102.6 ab
SLB2 33.8b 101.6 b
SLR1 343D 98.2b
SLR2 323D 979b
CK 39.8a 1079 a

* means within each column followed by the same letters are not significantly different at P < 0.05 by Fisher’s protected LSD
test.
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T TRMmAEBHREWR  nmEEEERRITE

NIZE ARG A FR ABE S LED W TIRRIHIE v AR B iV SR & - (R R R B E S e

(Pepin et al., 2014 ) - AAEREOLHDLREE 2 R AR EHENMEEZET > SLBI R CK R 7 I

EfEEE AR > [BEECECRERETE SLB2 B - HEREAEIIN - alHest £ 288.0 g - AHEH CK 1Y
250.2 g > HHEAFETFEY 30 g 2 IREE B Pepin FE A (2014) HUMDEBRSEARRT -

MELERYEEER . SLR1 #EMERRSIRA-REEE - (A58 2 SLR2 RIHER CK RHA B
BENREHE > CK IEE SRR EHE R 12.7 8 - 7] SLR2 B 2 FREEEHE 1 HAH 163 55
PRI HERIATSERi TR B A S0 T » AT IR e E s - £ (2016) sEpsERER - BB
LRI - FR TR ERE IR EF > IR LR B IR R BL & OLIRAY SR EREE - DA It RAY
REEE -

TR TS B E TR 57 - 4 TERDCREIR & v DR = EARE R - AR CK mHEE 3,177.5 g
PR BELRREE 6N 3,999.0-4,216.8 ¢ [ » B ATHETT 800 g DA E » {H 4 fEFHO LR HE M2 5 - DIA
KAEEE 0.1 ha fEfE 1,604 BEFNGGTE > RADUEEEGAEE 52,8743 kg (IHREESE - 1 4 LR
SN HE 8 F 66,542.7-70,167.7 kg > FAETILEET: 14,000 kg DL -AYESR - 4T FEFF 25.8-32.7%197E
2 (RIM) > Jlang A (2017) SRR CHEE 2 B AERE - H B A mffE IR A R /DR
F o B ERGESAERT -

Lu %A (2012) DUSESEREHEITRARINE » SRR IRR N ISRV R E R - A
4 TEFDUEM BRI B EE 2 ERYIEG - BUOLRE S E 2 MRERDEUE T E IS intE ik E R
2Tk e

R0~ HREHE A ED R R B R AR
Table 5. The fruit yield of 5 supplemental light treatment of tomato “Yubi’ grown in Yilan.

Total fruit wt. per

Light treatment Fruit no. per plant Fruit wt. (g) Yield (kg-ha!)
plant (g)
SLB1 14.7 ab 274.3 ab 4,0322a 67,096.0
SLB2 14.2 ab 288.0a 4,089.6 a 68,050.9
SLR1 14.8 ab 270.2 ab 3,999.0 a 66,542.7
SLR2 163 a 258.7b 4,216.8 a 70,167.7
CK 12.7b 250.2b 3,177.5b 52,874.3

* Means within each column followed by the same letters are not significantly different at P < 0.05 by Fisher’s protected LSD
test.

FERERTHFAKTTHE - SLR1 A RR R TEERR CK mH > AR EH CK EE 25 1M
SLB2 jaff 7 R R A CK i E 2% HRERE R CK g - REFEE D - S
st DR R Efua 2 FRECER ST CK a2 @3 (R7) - T (2016) HyEhiHDEHER
SERTERSHDCE 2 Ml RBR e S AR R R MRE - BUNMEVRY R EN R EBE L A
B SLR2 prffl 7 B EEfEE CK MR 2 % (HHEHRERERE W > EENMERE AT CK jEH -
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T\~ HEHIE A FEHD R R (B R B NE IR

Table 8. The fruit appearance measurement of 5 supplemental light treatment of tomato “Yubi’ grown in Yilan.

Light treatment Fruit wt. (g) Fruit length (cm) Fruit width (cm)  Fruit perimeter (cm)
SLB1 274.3 ab 8.9 ab 6.6 ab 289a
SLB2 288.0a 8.9 ab 6.6 ab 284a
SLR1 270.2 ab 9.7a 6.7 a 262a
SLR2 258.7b 8.6 ab 6.5b 250a
CK 250.2b 85b 6.4b 246a

PARERUCE H R ERR 5 d HEREISHTEEIPY S8 GRBURSfD RN EER
{HER T SLRI $RUCE H ZREHD - FimeRICE HBERERILE 5 d - HADFEEY &8 SEE RN
CK 28 - BURRERFDLIMEARIIERL T - IDSTEE AR RIS - EhiRics B R EBRIE 5
d > BURSEEAERIETE T BRI D ER e s (R -

DI TE R R e R > SRBMEERIEE - REEER S ESEERE - miEH
WAL E i B PRUCE H R B & B S A5 SLBI B > ([EEPRYR S d HyMERRE &2
Fy SLB2 Jz SLR1 AU B E K -

GIENHERE LS B AL E (Patric er al., 2008 ) » £ R HH > REHERELLAT (R PVBAR T ARSI

(I BINETERIZEIR B REES (B 7)) sRUE H 2 RE S a A EgE 2 R K S5d R
EHERZELLL SLB2 B HAEH - BIEA (2010) f5HEDCHDEIEE o] DI IR hn ey sERLLE -
EAABRGE AL -

TS~ HEHE AR ED R ER R 0 R L AR R ~ R I KRR L
Table 9. The soluble solids content, citric acid content and sugar-acid ratio of 5 supplemental light treatment of

tomato ‘Yubi’ grown in Yilan.

Light treatment Days after Soluble Sf)lids Citric acid sugar-acid ratio
harvest content ('Bx ) content (%)

SLBI1 0 5.80 c? 0.77b 7.55 de
5 577c¢ 0.54 ¢ 10.73 cd

SLB2 0 577¢ 0.91 ab 6.46¢
5 580 ¢ 024e 26.36 a

SLR1 0 6.17 be 1.05a 635¢
5 590 ¢ 0.39d 15.14b

SLR2 0 593 ¢ 1.03 a 576 ¢
5 6.13 bc 0.59¢ 10.77 cd

CK 0 6.37 ab 0.89 ab 7.69 de
5 6.73 a 0.48 cd 14.50 be

* Means within each column followed by the same letters are not significantly different at P < 0.05 by Fisher’s protected LSD
test.
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Fig. 5. The fruit appearence of 5 supplemental light treatment of tomato “Yubi’ grown in Yilan. (DO:Fruits just
harvested. D5: Fruits 5-day after harvested.)

LuFEA (2012) fEHNREHF ML - HEERE R SR B E R ERE
BETIREER > APt A EE 2R TR BIE R 2B ORI - RSB FEG 4 R
SHETTHDEZ BT > DU HE— DI BERAS » SRR BV as -

+ o
:%l:l nffl

FHAS Ry B MHAEY) > BRI EN A UL > NIELSH B B A R EOCRREBBE R R AT
BEHENERA SRR - AVIZEEE BRI ES G S it T R R E D eslEs - SRR
2 EEDCNAD D URE R EII A REAEE T E - SHDURHII AN IIPHERE R - IIER
8 e YRR AR R R E - WWAETE FRATE R R EPRURHE - 10 SLB2 St BRE A RdE =
HIEREEE » SLR2 fiDum B RIS PSR a R T B E R SR R B E A IRRCR - SAVAGR -
ARSI H AR DIAL ~ EERTE LED &/ TRRIETRIDE R A B 1 5 8 BRSO FE T
B RN IR ARIBIFEERES A F A RISEAVRDCSE LU HBEE R EE - PUHE PRI ERA

SR AR AT -
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