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Research Progresses in Application of Artificial Supplement Light Source
in Greenhouse Vegetable Production
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Abstract: In recent years, in order to overcome the light deficiency in greenhouse, supplemental
lighting is used to improve illumination condition in greenhouse. This paper expounds the research
progresses in application of artificial supplement light source in greenhouse vegetable production,
including the characteristics of artificial lighting ( traditional artificial light and LED light source ) and its
application in greenhouse vegetable production. It also wraps up the effect of light quality on vegetable
growth, development and quality. The paper lays its emphasis on introducing the progress made in
interlighting application in greenhouse vegetable production, and prospects the application of LED light
and interlighting in greenhouse vegetable cultivation.
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o, MO R B S R B BN A 5 it 2 AR SR ARG R AR AL 7 i TR H A R
FORTESE IR A R TR A KA Z 45 A 7 — BB EY (RGE , 2009), R Y
G = PN A DG PR R S B S A e O A AR A R A DGR R IR R R AR R T
GRS RGBT A9y (AR SR FIER A5, 2008 ), FIAIG BT R E A I S A K& & iR
RSO — INE 2R . ARk, B B2 R TOEEAMD RO, BaRiRE mot
MRAE, SRR DG AR, R, (AR, IRBIRG L k. RR . SUR
FH . ASCERE T N TAMNEEIRAE R 2 5 A ™ o B R AT S BERE , I3 LED KT 163 8 i =5 i
SRR 5 IR ) IO FH A5 B A0 T A O B T EAT T R, U O N AN IR 5O 7 R 3.
] 5ttt s SR 4 7l A B AR

1 ATISERBVSFAER H A

1.1 fEHE ATHIERNE

AR E N TOCIR FZRABUT . ZO60T . ST . IR

HBUT I HE A —E ZEH R, feR 0 R R L ilie Rk, AR CRORBAR, Bk
AT 2, MrAR L, ERTERE D — B AR R E I B GIR . 20AT MOGig e i 1 S
YOt A ERM IS I &AL, REBORE, (ABRITRHORE/N (ARERMARFEGE, 2008), FHIEAN
TARMBEZEPET AL TN CT . BRI EE = A E R at, cEW s, B
H = AR AN TAMEGIR . AREANET &GS hAE 589 nm YO0, 8 H H g5 HAb
SEVRECA M, W H R T A RAURANT R RN EAEY T . &R KA kT ok
o] AN [ 1) 4 o AR B ek A, — A i — 28 X BUR IR DT 2, Gk AT IOGEER 4038 T |
SRt HELAM L AR, Far b — M & IE kb & 4 ~ 5 f%, (AR R, HE K, ek
A (KT, 2009 ).

SRR HOLTE, FEORE R AR, RIEHE & ACROR . W REFE R IRE N T A
SR FH B TR
1.2 LED R4

LED Y5 AT 2 6AT Flm BT S5 e N TORTEAH L, HA R MMA . O Shigal
P LED YGWRMOEE AT, & HobIEAE e, ] DRIE AR F 2R A, M
YRR BRI S5 @ %okt LED SEFERARA A EIR, PEREHR/N, nrariE
BRSEY, SRR, AT TZERRESLRA ARG, DAY i AR 35 2 B0 2 [ R
RRKHE R, AR R, KIEERICA; ® et WRemak, EEEIChABRITH
18, T 172 (BHAL, 2009); @ F{EYE: LED Yeli b aRBR L bk, RNER. WiE.
fit whiks . RS RERE, RIFPT RN & EHEPE . LED AR /N, o] LK 2 AR B 2814,
b HZS ARV, (A A = it/ N RV, el © FeAME: Fark, Alik 50000 h DAL,
e AT B LS (BHEEK, 2009 ).

LED YeURHHoA IR, B Hart . dtikal . FERBMRE 0 S 32 b TR A K i
i (XIBESE 56, 2010a). HAET, KXEFEBWMIOE LED JEUR N H T4 15 54k 55 408
BB AT iy, T T R 5 S AR 1% AT ) LED DGR P8 45 5 R 5 HLERRF 58 18 4 T Kk T B B
(XIS2Z) %, 2009 ),

1.3 AIRXBEHEBEHFEPRINHA
1.3.1 WEANE AN TOGEAERETAN A, MECRENRES, CEERERERER, H
AR A B R . B HEEIRGR BRI 4 000 Ix BEREIE AR K (FAACE 25, 2001), T
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K ARG ERANTE 2 000 Ix Zef7, @AbGaRE KGR 2 000 Ixo AR RN G i [H] 224K 48 i > A
KRAERKEEOBEE, —BACREAEASE ARG 2ZE (ZE%R 55, 2010), M6
R R RO 3 0 A Fa], FRASDSGIRHED M i G 3R e B, S6E R s Ed T
e b (REEmEE 5%, 2004), PRS0 R RANE

FEN TG BET7 T, iyl S bk ok AR B ORI 3, BT R e B — o R
FEBE 40 em (AT 30 em ); ZEGAT 1Y 22256 5 B B EE BAR PR 5~ 10 em, FIHTRERRATIRIAG & 5 &
FEANAT (286 i B S AEAR ) T ELRE B IR | m BCBE; NI IREY DRGSR EE , DR AT AT fig
AT EAEVEWAT I R IE FJ7 ( Eib42, 2011 ), REOERATS), H AN AT ELEEY Er,
LR N SRR TE B B AR 1.2 me LED ATH FHA M, wI LGB WAHEY, nDks
LED JT'& T2 b7, Wal SRtk 2 R #EA 7 REURE s BTG IARE 3R 42 ok 4%, 2010 ).
KEREGE (A 55, 2010) ST RSENAT 4R (REHR 55, 2009 ) SFHR I HEE T ALK LED X%
AW RIZ W IE 7.
132 Mmasb  TERAMGX T Xl ARG @ Ir=C, o T RER 6Ltk b i #
i, R % BRSO XA 2], RS B R Bl B RO IR BRI 2D (Acock et al.,
1978 ), XJ¥eGa Ve AN B R GE VR A Ko RS 56 )2 3050 70 A 0 BRARE X M)A 4, B i
FRAG A A AE G AME 5 R AN A5 22 18] ( Hovi et al., 2006 ); 3815 /2 P 5835 B9 H 2R G REHE @i 7
i ((Aikman, 1989 ). FRZ-UTH #MGAURE T AN EAE —E R FRESE MR Ry B AL BT, ] AR
JE T IER AN T A BE e AU B AE R 3815368 ( Gunnlaugsson & Adalsteinsson, 2006 ), fij
WA GHE I T TSGR oA, AR R BA B AR, i T A R TR GO

EFR IR, FAG ( Rodriguez & Lambeth, 1975; Grimstad, 1987 ). K ( Johnston et al.,
1969; Stasiak et al., 1998 ). ff#l ( Grodzinski et al., 1999 ) ZEEisE W 7 YakT 3470 MG o
5095 EXT 0 T AN G AR B AN AT THER #5558 A IR AT TR A AH [, 48 1 30 I 5
( Heuvelink et al., 2006 ); I 25%/m 45T 0T A GACR TER#M G 5 58 4 i R AR AT TR #h G AH
Mo, SMERBE ., B —JURBE . SRR RIEKNLL LS — PR A 4 55 M (Hovi et
al., 2004 ). F 22% . 45% 5 BT M HANEA U TR AN, # i Espero Bl 7E 45% 1T #h Dt T
R ( Gunnlaugsson & Adalsteinsson, 2006 ), 564 e AN KT T ANE F= i i Al . FH 50% 5
FEARXT T #b 6 AR TR AN, 558 4 i FRAN AT TR AN GAR LU ( Hovi et al., 2006 ), A{UHE T
B 5, AL E (PPF) 385 1 14%, UESE 1 500 11 #b 6 A0 00 £ S S [R] 4 7 B g
HEMEARCERE T . 58 R EMAT BT ANCAR L, 24% . 48% & FEANAT M T #h G4 & 1 8K
PR (—ZORM RIS T 15% ) MRFERMAAR (250 E T 04%. 3.1% ) (Hovi &
Tahvonen, 2008 ), HIEH 7R GRS E (50N T 8%, 16% ), BIEK | HEEIK
JE BRARI] (AN . 48% M AN ELXF BESER T 2 d ), M TRTANE AT o5 A LU BIAR R, AR RE R R
M1 T LED TR AR IR B e [ S5 0 e, HE RS i T i A, 38914 LED T ( 80%4L
20%35 ) T #MGS 62% 0 5 AN KT TR MG G M 100% i AR XT AR EG, s AT AR . i1
it e L) S A2 (B =0 TUJ2 ) MFEOLERE I BB P& T 23.4% . 5.0%. 36.1% (5 =J2)
( Govert et al., 2010 ),

2 ERMNEBRERKERKET. MmN

21 RRRBERLEREEOHM
LOESIEAT AR 0 A AN T A RO TH K A LR, P b (R, et
Fi CHEROE 5, 20050 ). BRI T 00 B G 2 M UL ALT 6O R I LA S5 (KU 5,
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2010 ); {H¥EE LED 4T [( 585+ 5) nm ) ZbF T DA€ G T = R fnf >4 2083 Feon i b4 5 e K
MR % a/b EHi/ (FEEE 4F, 2009 ); BORGOGAT B N S E M A% ab EHik s, AE
HORA LA B o, B2 CVF#T 45, 2007 ). W65 6IT A BEAY S0 T ih ik s
TG, MAEE ab HE (s 55, 2005a), mMiskxkSE (2010 ) KB SE LED AT (460 nm )
Ab BRI T S E VISR 14 SR ISR EE a i ] WS [R5 SRR ISR S AR RN 7
Jo b B 2R i DL B A R RV AF R K ZE S, X AT BB 6 S AR AN R A G

WO A Y 0 e L IR R AE L AL LM R E G EH ( Whitelam &
Halliday, 2007 ). # LED 4T (460 nm) 4R TG EM FRFLFE (FEH 55, 2010);
5POLITAE L, LED SGIEXT 2 & S E i ot A e i R B UL, 0iEsot LED A& 4T kb3l
Ty B E R AL AR T PO A FE (Kim et al., 2004 ), {95 B0 T HOE5OE
JTAb3, RIS AR EOE R A T ASIR GRS R 20808 LED A& TS
JE R TS0 LED A ST AR EE , SXRhER G RE W i 52 WO I SALF OGRS, A&, Wi .
A (Talbott et al., 2002 ) 25k Ay 45 3 [A) RE 45

TE AN FERESTZ06 LED 4T ((658 £5) nm ) 8R40 446 LED 4T (658 £460 ) nm ), fii
BN BB RS2 8 250 . TEEmT AR B0 B35S T A 2RO IR AL 3 (4B EE 4%, 2009 ).
H5EESAT (310 ~ 750 nm ) AH EL, 215% LED AT (658 nm ) ZbHE 85 b ZE 3% (3R 4%, 2009 ),
FREW (ool %8, 2010) PRI . Frimfl . bR R Yk Bl KA, W T
B, T H M2 ((658 +5) nm ) 850G ((460 +5 ) nm ) AbFHIYFEME 4N A K, AT 0L LED
T ZE W SR ML S @A —E MEEER, (EXCBFE AR ZEM S A S AR (S 4,
2010), WM AEFOGAE T & AR, RO ERGAE T E R RETa s, a
It (P KEFTE 600 ~ 700 nm ) ZGATAE R (£15% . 206 . LR40%) ML T4 ( Nishimura
et al., 2009) M. AR/, MR B B3 & T RIOOEZOLIT R EE (#h. et
Gt ). HEETOCITACBEM S E (V] 45, 2007 ) £S5 KIEbREE, FOBRE R FRE
T (AR 5, 2005 ) AL RUR B o 33X AT RE-55 S [R) A0 5% 252 Fh 256 6 5 A8 S I AS TR A %

FELEIA FANTE RO E AT R m T S E A . TR, B U SE . B At
H&EERAEK (Yorio et al., 2001; Dougher & Bugbee, 2004 ), Hogewoning 55 (2010) H 7 A
[F) L A5 ) 21 850 LED 4T ARER (450 nm 55650005 00 7%, 15%. 22%. 30%. 50%. 100% )
JNIF R, 7% #%EMEARES (Aw) & 100%4156 (638 nm) AMEER 2 £i%; WG HLBIZE 0~ 50%
), JGERE b WO LB BB s, B 100% %6, SeARE N FREDEEERIESR ; B
TE 0~ S50%Z DEARE MM S mA . N &, HaE g, SAFESHIMEHEH; A
R E AN BRI E T bl BT IR OGS R M FR K, i HLE A T i X ot B
14 ) SO

FELLHE G LED JTAR3E 7SN 24%%%5¢ LED £T (500 ~ 600 nm ) Zb#E ( Kim et al., 2006 ), fig
fEgEm B E A K, 7E40 (660 nm) B (450 ~ 470 nm ) LED Yo & A0 F ARG @A 38
MM TR A A B (XU 45, 2010b), WMNMEEE (525 nm ), #6 (590 nm ), %8
3 (380 ~ 410 nm ) F1#E LA B A A FAEAR M BB AR K BRAINR [RGBt A A AL RO &
RN ZIF R EE RO, ARG EE A LR LA E S ERME.
22 HEMBEBREMRMZI

2156 LED AT (638 nm ) #MEARBRNF FHEE 3 d J5, FXF HRABIR 83 i T F% 30% ( Samuoliené
etal., 2009); VC & H & T, HAMSJE, VCFEASFER, XK Ve & & 2R F R,
FEIEIR 30%, i 8w T nl i o L HOR REAR Y & . 206D BT AL A R T F M4t T4
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JRAR (it 45, 2005a; 2K E 45 2010), BEERE TR (FEXR 2, 2007) algdE
Wi 406 LED AT ((658+5) nm ) AbPHE N BAR ., Fanshvl (#HE 45, 2009), # |
ZEWR (5 4%, 2009 ) MRTAPERE & R B S . TREE (2010) FFRRBIAELLE LED
T (658 £5) nm ) AFRA RN £ 5% LED 4T [(460 =£5) nm ) | F 55 & 4l i K AL 5 90 i)
U R (XIBEDE 26, 2010a) SFES0E F7 5 M0 R AR ARG IR 20 0 % e Bl 78— 1> B,
FE—E Y0 Bl 200 ' A X SR S0 3 5% T 5 e TS O 1 22 5, M LED 4T (450 £20 ) nm )
BT BB K, AR T EFRYRMER,; BI6N 60% M 21 W 416 6 U5 v] 68 2Bk il A 50
Jo AR X A e g G VR

LI NCAT IR BE 0 35 M PR SR A PR SR MR & ' (SFaEAR 5§, 2007 ), {HEIEHIET
Ab BRI A S R AT S e L HR AR B AN CURAT AF, 2010 ) BXFROE TN R S A
S B 22 S AT RE SR B SRS DL KOG TR A S A RS TR S R 1

PRI B e e 25, LUBHATAE b 5o, i BE N £ H/ A (Rl 4, 2006 ).
IRFEE AR AR (BB %6, 2010) RIVRMERDIEY & & . PUIR I AR & 5 A0 1R b e s DUSR i
BRI R AR S AR b SR A SO e — 3, S2/E Dt E AR . 5 XTI SR kT A B
FILG, WECBLT TR A B S GAT b BRAR = T ik S /N SR I BUIR LR % & ( Ohashi-Kaneko
etal., 2007 ), FEALT MFHH S EMREIRER & & .

£19% LED 4T (606 ~ 657 nm, 635 nm) 4b¥F, % N@GAHL P MREW SRR (X
i AF, 2010); ZIEEIEITA BT MM F AR & Eiem Cfmk 58, 2005b), 42 HFFD
BT AE YR RIE A5 (FESH 4, 2010; EHEHE 48, 2010); Z0065BXTAb3E
i, BB i T ART (0 AT & B ( Nishioka et al., 2008 ), ZI0GZE AT (4156, L0006, SR406)
(R4 H (Nishimura et al., 2009 ) BIAET 1T & it i 3 M TICZDOBHOLIT AL (6. sk
L k).

FAAR TR B i g YE I R P 6 B, BOARFEAFI T 03-6-2 FAE R H H IR, (HA AT
FEEE A R R R, SHEE A RO M >0 > FOE > B> 2006 (B4 4, 2008 ),
R R RIAE H T EAKBVIMEK R . B >G> IR > SR > 208 ( EmiiE 4,
2009 ); R 5 AY 25 AR AL U R i > S S > B 5 > rP PR > 20, T g 0 A B R
Tt A RGRB PR BEANTR] 5 5% (] — gl S vk AR AR = 9 5 i s R [R], RER T O R 45
WA Y 2 2t .

3 RE

N TAMNECIE N TR E G5 b, LED JGIRBAL G N TOGIR BA B B 3 DLk R 41y
WHETS, LED SGI7Ed Sk L) L B rh 45 2 LA S ) Z B THY L) (RS2
4, 2009 ), BT —IRPEBACKK, LED G2 I FH I 52 30 8 oA iy 7= 8 R, (HAE ARk
WS A T . HA RO A ERT SN TG, MMERE LED SR & s i 2 87 K
FAR By DL S G0 g TR #E— D EA, LED SRS Z 80z H . SR, FRER =8
Sk LED SRR R 42 0 A A 7S b b T 9020 & e b B, it k= S I R Gt 9 BF 9, e b6 J7
M, ENERTEER., Fit, RTEEEESFRECR, USROG Hir, WREEE
TAEY)E H OISR & LED SGIR A S IMERF TS N NS, B 58 S BB IR &, Sy N TR
DGR I 4501 o1 RE A% 7 T JRe 6 1) s S it ok 15 7 v v 2 4 i A P SR A PR AR A
S Lk
UG E, RIEE, MANE. 2010, AREDGER Fh A B AR m . P ELOLRH SR, 12 (3): 114-118.
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