B0 00 http://www.cqvip.com]

BB HE2M LHFERFZROERMER Vol.28 No.2
2007 4£3 A Journal of Jiangsu University( Natural Science Edition) Mar. 2007

KRB IR B Rtk ot S A

ZBA, X R, Ak, RER, FEH

(IHFKRE THERARIEESHEARERLEE, L5 41T 212013)

WE. AFRRELERARGARORRE, ¥ HEEZABHE, B A T ML LM E (LED) Xk 2t
WG ARG A, ALED 8 RBAEARBEARA KL ARKEFILANF @27 LED AR
BABRBATTHESN. AL RAN . LED ARZEAB B RAAME, CHELLRBEEA BRI
MEAMXR AREAKELARLSH TH:E 0 AT, 40. 9% LED b REid o kst bay AR hskid
BT ALY 34E AN, BN ARARGXBME, 4 RAN, KL LED LRRBHFE XS
HEARGR TR TETIREKR, 5K B T 595% F= 490% , 5 B BT B 7E L R 3%, 2 AL 8] T 227
F2182 WAU g™ 'FW. BF R4 F15 5 LED 4F b 40 3% 5% % 64 35 4] 3R 40 92 3501k 38

XN AAHE; AOERLR; ARAAKE; HEX; X, RRH

RESHES, S123; X173 XCHERIARE: A XE|HE: 1671 -7775(2007)02 - 0093 -04

Characteristic analysis and application of light-emitting diode
used as tissue culture light source

WU Yan-you, LIU Jian, HU Yong-guang, ZHAO Yu-guo, LI Guo-xiang
( Provincial Key Laboratory of Modern Agricultural Equipment and Technology , Jiangsu University, Zhenjiang,Jiangsu 212013, China)

Abstract; Characteristics of light-emitting diode (LED) used as tissue culture are analyzed about photoe-
lectricity, attenuation, transmission and effective radiation efficiency etc. with the aim of light source ef-
fective control, energy saving, and attainment of LED effect on growth of culture seedlings. The result in-
dicates that LED light source has good characteristics of photoelectric linearity and discipline of attenua-
tion, the light source is quite excellent on penetration, the effective radiation efficiency of both red and
white LEDs is three times higher than ordinary daylight lamp, and the increment percentages of fresh
weight of blue LED-treated Orychophragmus violaceus and Brassica juncea plantlets among three color-ra-
diated culture seedlings reach the maximum, at 595% and 490% , respectively and so do the activities of
carbonic anhydrase which reach 227 and 182 WAU g" FW, respectively. The results provide theoretical
basis the control of light sources tissue culture.
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F28 %

A ETHREZRIRERES , WARRK.

HEERRNRBOEEFBEEPERKN 610 ~
720 nm LI R IEK H 400 ~510 nm ) 15 2856,
Mife st B AT & 51 #9638 A 450 ~ 580 nm Z
|}, XA VR R E AL X (610 ~720 nm)
FRSTEIIRMK. LED &5t a7 B AL 56063 (620 ~ 625
nm) KK (470 ~475 nm) , GHEEE, LHE
HE a,b FRWEKMILE. A% LED R 5%
E7E 420 ~490 nm #1510 ~710 nm FEEAFRE, t
5yt a R RBCEEY S, I, LED ¥k
X 43 A F 6 , A 8] B 06 BT A A K 2w
BERRC Y. @ik, BN EE — SR ¥ R 2R
LED Y6 U5E A 28 3% Y6 WSk 42 70 A U SR R C 7).
AL, xR g K FE B LED SEIRM AR 4
KR, TXT LED JEIR M — sy A R =34
B A BRI R TR, T /EE X
LED YRI5 45t B T XT — 4t 2 38 48 4 B9 5 i A T
TR, IRGR¥% K LED f’Fﬂﬂfﬂ ?%fﬁﬁﬂ@ﬁ
Frs IR HER 2R R AE. ' C

1 LED XtiRr1ES

AR A =5 LED R ABHEEYES
0 1 FiR, SF LDE b B EAH RS mm, K
SRPE 99% LED B3E3% 15 od, 40 .5 LED 38 % 6
od. ERE £ 6 BUE TAERA T, 496 LED &%
FEMEH 2.0 V, B F10% LED % bEEMN 3.5V,
=# LED SLEMBE R IHI S 20 mA.

£1 LED X EHNTEVESY
Tab.1 Primary physical parameters of LED

HRE/  AAE/ BeER BEBi gkEsE/

mm cd v mA nm
% 5 6 2.0 20 620 ~ 625
EX 5 6 3.5 20 470 ~475
B3 5 15 3.5 20 400 ~ 720

1.1 LED XiRAy Bt

EARIRS B LED & X687 A4 53 i BR it
TR EER L, R AH R 5 E RS 8K
SHMX, MAARZAER B SHEXR D
AR E 1 RRHRAEEXLER 15 om EXRES
HEMRXE.

7 Excel T — LR BT 547, 5115 3]
B L 5 =70 LED & eiR ot IR 5 i — okt
EEFRE B EIR R,y =778. 052 - 20 957, &

. 161.45x -2 012.2,R®

o BEHRRABIHMXRRHN T R =1.00. 4
R E IR EMARX R T A y =
=0.99;y =282. 88x —8 005. 3,
R =0.98 . R =MHAXREEEGE T 1, FTLA=Fb
LED £ £k B AR 2 6 0t IR B Fn el [ M) R FE B B Y
SRR, BT LAE A —E Y B A T e B, BERT LA
TREFHATOCRE. 14 5t B R AR E LA
T RAT I, BBIFE T OERBE R B B, R
ERNAREZE LW AT, FEAFRET THA
TR ERERE R TR e, XN
THERURSBUAFTHERRFTFHAYS. MAA
LED JGIR BLAF i 6 e A BB TR 4 s AR R A SR
TREBER A T L. ASILE B RKIES
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Fig.1 Relationship between illumination intensity and voltage

‘1.2 LED XRESKMFR

KRR S, B TEE N RMEE AL,
SRR B R . B 2 AT LAE R, A6 40
F X B R 185 4 394 o G B O A5 R R AR R 18 5 T B
JHOE IR EREEER RS R A E R, X R
BT LED RETZRE T 8. AHA AR/,
BRNERTAREERELL, KREERTEN
5%, M B LED JCIRARTR T B , 635 B & HaBE B 38
s T, GRS B — e RN, eI
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Fig.2 Relationship between photic attenuation and distance
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BCHERMRIE, A REE B RMRE, FUER
LED St ME R A b 5B AR, 1
F M LED JeIAR1E A TR, & BA AR R
BREBAME, EAFHHEE - ENLE, LR
BT FOCRE, LRRA SR i e S X 4 5 # Ok
RETR ML i R
1.3 LED }iRiESTAViE S

TS A KIEEE IO, D B, 4
Bt RIS R AR R — A E R AR
STaR e, HIEEE R e R IR & 5B RE Y
— 8o}, BT LAY T P9 4 3 R B R D6 18 B 5 B
FRSL R B AG BT8R . B —FOb R & 5T 2R
(R B BE SN B Y HUME) R R R
B, 3 HIXTLL B A = LED JLIRAR LA R4 55 H L
ITHATMF RS REZRIE, 3 H#T5HH
WERGHBNBENRLERMR2 IR NR2E
2|, LED J6IR 92 511 B 858 T84 HO6HT, ® e
£5% LED SE#RER R , & 5T #5E 0. 70. BT LA MOLRE
FIF% 5 TR, LED St IRAR 6 B8 FI F 3R 81 8 3
FEGE AT, B —Fh B B BT RE 4L R IR

$2 RFE LED XHER B XATHIESE

Tab.2 Transmission rate of different LED
and daylight lamp

KB ARLED WHRLED FHXRLED  HEAT
EH R 0.70 0.57 0.66 0.51

1.4 LED tRMAE K 28

B OCIR A BB AT BE 2 I EE 4L b AT BLOLEE
88, HA LR F A SRR TR, RNBRERTE
AT RYCHE B RS E B S A BRI RM LLE, L.
I/W. T SEhr E g S A AMES GER R 5%
FESHLERM—I 4, X T2 S A S H AR
SHGEE SHABIIENIEL BIEERNAE R R
EE. BFE AN NBE = EROR LZLER/
Mg R AR, W B B AR bR S AR R
PURSCHEE AT EEEAKER LN CER. &
HEYGER SHA BN HERECRAFEREL
L. B BRI EA R RNAE R E R 3.

%3 7R LED %R B XATHE B KRt

Tab.3 Effective radiation efficiency of different LED
and daylight lamp

JeiRAhA #ZIX LED ¥5ELED HYCLED HBAT
BRI EE/ (Im/W)  7.31 2.59 6.75 2.4

B3R 3 BT7R, 4008 LED MAMAABERA,
FEH K, #% LED #1 H 64T B A% BT LA L £ 5L

i H ST LR, LED RIRETRRTHAEH R
BLE. FFHIRL . Bo% LED St¥iE o i s AL Y
ABOLREAE T HOBITH 3 FAA.

2 RERHR

2.1 RBHEMAE

4RI X6 4006 6 LED YR LL K H )T
Ab TR T FATIE B IR I RA S BT IR A5
E—-NRAPGAE S E M RREENETES
HFRSR. AN RANREE BT TSR 20
d MIEEE hER A FE, CAP AL 16
h,B% 8 h, LRSI E N 4 000 Ix, BE 5 A #3015 d.
2.2 £HRMAE
2.2.1 #FHAME

HFHAESEKEXHEN/MNETERRE, FTLY
TRk R, K EAE MBS EEENE. R&
TR EMAFIERENRTER M, RG5H
MEEMENERM, BEZE(M, -M,) Bl A
a4/ MAENER. B — 1 ANE, IBAEE
RS, BRHEBEARTEHRERLE M. N
(M, ~ (M, - M) ] BRR 2t 5 35 f5 4 55 o 08 2 )86
KB GRS ~4 S TR,
2.2.2 tHEFSTHME

MR SBERAEEHSRE, 2 5%
F—H g 5 K, RIELEHE.
2.2.3 BBEEREMNAGANZ

BRER BT EB IS M R AWM AN ZH
pH itk , RIEBEL RS E A8 ]. SR ALBEER 3
A HHFTIE.
2.3 RBREREHH

&R 4 TTLUE H, % LED JEIFEALH 4 3 i i
HEW BT T RN BT A . B
it LED A E S BB A BB K, EE
KERMES FEB] T 595% F1490% , T H Y47 4L
B3 RA 167% F0 133% . FIRT, 758 R 5 A0
JaBeik e BB R ) SRR R TISE. X 158 LED
HBRABNWHAEEEDENRBRAB R TEENH
FET, PRI BoR. B E EE A E RIE B
RIS R B LA I BGR, LR 5. Bk b
EE SR ABRRET AR R T, AR RS R BIE
LTHBERAARBAEE N EREZ — BRI
BRIRETABIE MR # 3R . 64T LED SRALEEAE S,
X MRAE A EFRREFENHE ST RAMH
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AT, RESR R E LED A A H R RS SUTARMAREEFHLE AFRES, RNt it K
KALEEEIEEDCS B FREI RS

F4 LED XFRBXTHBNEERNEHRARFERKOER
Tab.4 Influence of Orychophragmus violaceus and Brassica juncea dealed with LED and daylight lamp

BER. XY LED RRABEHAEE L EEH

EER W%
REFE  mEmg BRMERIEY  HREAR/ 00 RENE BB RRSR/
% WAU g~ 'FW SPAD % WAU g~ ! FW SPAD
B¢ LED 342(15)b 156(7)a 27.7(0.7)b 272(57)b 130(2)b 26.8(1.3)b
#4156 LED 383(27)b 146(3)a 25.2(1.0)b 358(32)c 86(3)a 25.4(0.6)b
¥ LED 595(42)c 227(4)b 30.5(0.9)c¢ 490(26)d 182(1)c 32.8(1.1)c
HY64T 167(23)a 155(8)a 21.2(1.1)a 133(21)a 91(10)a 20.7(0.7)a

AR SRR R, BEERSIRIES F8H#7R42 Duncan MRIFE 0. 01 KFHERE.

3 5 i

L EBIR, TUEB RN _RER M
BCOTRE TR R HT RIA S OEIR. LED £ R A
REE RFHCR A, AR BESEEERE
FERLYEMX, T HHEE R R AR, Xk S
AFCERAER R EN, A TARTE
BT e B 4 A ™. K, 38 LED &t
BOLTR EAEGE HOBIT IR, RA EiRp BT A
BRI EE NI BB TG HEIT. KRR
F U4 LED UL H A e SF E N B R AT
FEHURHSKRSESHER T RK ECITARE
WOZESRH. WOk LED JRURALIER &% B S S i
HHBDHABT 595% H1490% , T H XEAT AL E K
a3 RA 167% 1 133% , # )6 LED St ¥R 4L B i
BRI AT BRIR BT AR IS HE - X B T 227 F 182
WAU g~ 'FW, i H 64T 4L 3849 43 51 R A 155 #0191
WAU g™ 'FW. Bl MBS T b B3k W8
B AT F LR UL, B LED SSIRIE A it
B RAEE R ETR.
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