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Different Light Qualities on Growth of Chrysanthemum
(Dendranthema morifolium) Plantlets in virto
Wei Xing, Gu Qing, Dai Yanjiao, Xu Zhigang

(College of Agriculture, Nanjing A gricultural University, Nanjing 210095)
Abstract: [OBJECTIVE]The effects of different light qualities on growth of chrysanthemum in vitro under
light- emitting diodes (LEDs) were investigated. [IMETHOD])By arraying the different wave length and ratio of
LEDs, the 7 kinds of light quality were built. The morphological and physiological characteristic, such as
rooting, pigment content, carbon—nitrogen metabolism and antioxidative enzymes activities of chrysanthemum
plantlets breeding 32-12 under the 7 kinds of light quality, were compared with fluorescent lamp. [RE-
SULTSIThe results showed that greatest stem length and the highest energy efficiency was obtained under
monochromatic red light. Under blue light, the plantlets were low and strong, and root vigor was highest.
Plants grown in complex of LEDs showed normal growth. Pigments under RBG were higher than other treat—
ments. Red light promoted the contents of Chl b, blue light promoted the contents of Chl a. The contents of
starch in leaf is highest under monochromatic red light, RBG light stimulated the accumulation of soluble
sugar, carbon hydrate, Amino acid Soluble. Blue light benefits to synthesize protein. Under LEDs, C/N ratios
is higher than fluorescent lamp. [CONCLUSION]It is reasonable to expect that the total LEDs irradiation
system will be the major light source for plant tissue culture in future.
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(FHAMEEZXICREYERK T HESRRE
B2 — RN EK BSOS ER YR
ARUF UL B R Rk B TR M A, S SR Y, 42
HERESERNEK R TR RS SEN—HE
BEHAR. [BIABR#REIE T — SRy EK K
B ARE PEEAREER E: XA —
S HRXABAREEEEE, ECRERE ARG
T4, R HRZAVEM B, MHEY)EK KR
VER > YA S, 3w iR 50 45 SR B v] SE MR A AT b4
CAF RN RYF &L F45 6 TE Light emitting diodes
(LEDs) BHE—RIUEGBICHEE AT LRI =
T B #8532 250 . KA, TR EEA G REAIE
BEY SR, LR, EFSEYLE1ER
MG ARBRGEEEY & 3, TR E
BREeHEREEE MR EY: RERAD, §H
=[5/, AT 2 ERESLHE RS, LI T K5
A FE )N R T X e B IHRFAE, LEDs +
SHER N TR RER R P WERE, mEYA
LRF. RHEZES L WEEIRRESERRA
Foa, ENACHEFEE 2R LEDs JGURA )
ACHBFFTIREST, AT KA LEDs A % B th 4

R ARRE. RRISCR R ] %K A LEDs
HIE R ST BB 4 B R e RS, HEAT
AR LLAE, FFRAEEEH ARG AEK
RIsZm, AR RS B LEDs e B R34t
R TR AERAKSE.
1 #REHZE
1.1 st s

ST 2008 1 A—3 ATEBERRMKERE
BEeh 3 = A HEAT
1.2 X B A4

PHEA Bl B 1641 KL (Dendranthema morifolium)
P 31-12 A . ZREBFBIAIKSE 1.5 cm, = —
OB A B W R R AR IR A 172 MS+25 g/L B
+6 g/L Bifg, SEFHEA N 350 ml, K 6 k. BEXK
B RTR Y BRIE = pHS.8. R EMIHEE (755 %,
HEQ5+2) C.
13 Fi#
131 AFE#EH &4 LEDs FIERBHIRLE WX 1 o
W ST . FikEsE 3 d J5hENL Y 8 A, B4 12
W, SBIET 7 B LEDs JeIR/NK A 1 A5 6AT X
X A GF LRGSR SHEARES, 6 E
R¥E—3 16 d LR .

AR E A, EHENRENBREEN
%1 LEDs XR#EH RS

purt o p, WA K /nn BKFE R/ m HE/(umolem’+s?) HE hE/MN
R “a 625 20 40 100%40 10.3
IRB a+8 625+460 20 40 [-EAN1:4 11.0
2RB EARY 3 625+460 20 40 LKL 11.8
3RB ARE " 625+460 20 40 R IE 12.4
B % 460 20 40 100% 17.3

RBFr AR R AN 625+460+715 20 40 EH 11.8
RBG FARNR8 -3 625+460+530 20 40 8 11.8
W FEHAT H % -- 40 — 80

132 #fM e FAAKHES LR TFTEK 304G
HESELRITHE 3 ME 4 F T TR E .
BERPBEHRE B =R K58 RAR A, ik
W5 ok B AR bR R R E 2, FT LS T E 2 A
0.5 cm FIMH A 20 f, FRESEE, Lo AR =g nt
MM/ HEHE;, HRENXAY MESENTEXR
FBTK CEMERARE 1:1 821, B T4 120,78
S BB A E N e R EE. REHE
J& N 105 CHEARFE 15 min, T EHEE, RET
H; USKTES & CIEFTHEEI R LEEARER
fetr. RETH, HHRRE LR TRHF 0.1 g, KH

HRREEZN B TS ERE . En &8, B =FvE e ik
BEERSE, HANESHEERERSENILEN
C/N b, FREUGHEEH A 0.1 g, BB RuKBHE,
10000xg ¥ ¥ 850> 20 min 3RHX_ -7 4 CRIEEH,
O e TR a, IR Y M (NBT)
SEABEAL Y S AL EE (SOD) ¥ i s A A Ayl & T &
1LYy (POD) ¥ 75 ; BRAR B LL Z B8 (TBA) th vkl 2
A MDA & &, UL LSRR TS BB (8], &
BrlEER 6 R, FHANTRER 3 K.

1.3.3 %3447 Excel 2003 #4753 ## , SAS9.0 ¥
175 £ 4547, KA LSD ##47 £ & b, P<0.05.
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IRB 2RB 3RB RBG RBFr W
1 FTRAXRTHREEAEHESELR
2 FAXRANBFEAZEESHEE
- 731 E v il Rk BEATAAK Lo S R AR 2y g o)
/cm /cm /A /em /A /cm /em /e’ /(cm® s g* W)
R 7.067 a 0.087 d 8.75 be 1.000 a 10.25 a 1.050 d 1. 050 ¢ 1.215 ¢ 70.781 be
B 2.550 d 0.104 a 9.25 b 0.450 b 12.25 a 1. 550 ab 1.188 abe 1.841 ab 67.778 cd
1RB 2.583 d 0.095 bed 9.25 b 0.313 cd 10.75 be 1. 400 be 1.138 be 1.595 b 66.790 cde
2RB 3.533 b 0.094 bed 9.50 b 0.313 cd 12.25 a 1.425 abe 1.150 abc 1. 651 ab 62.151 e
3RB 3. 333 be 0.092 cd 11.25 a 0.250 d 13.00 a 1.525 ab 1. 88 a 1.960 a 64.082 de
RBG 3.5883 b 0. 103 ab 9.75 b 0.313 cd 12 ab 1. 550 ab 1.263 ab 1.961 a 77.649 a
RBFr 3.117 ¢ 0.101 abc 9.50 b 0.300 cd 12.25 a 1. 563 a 1.188 abc 1. 864 ab 76.288 ab
W 3. 317 be 0.091 d 7.75 ¢ 0.350 ¢ 10.25 ¢ 1. 350 ¢ 1.150 abc 1.553 b 69.449 cd

¥ AF SRR NG FRER R ZRREE (P<0.05).
2 BRE5SH
21 REARHREZEHENHH

HRXFH AT ST SRR EMEREE (B
LAIR 2). B REK ETHEEHTE=
WhE AT . Bt S A WA GRS
FRAT MBI, MEMEEFR T RAI R
FEAT, RO BH: . MOb L4 & KA R E T
MG TEMB T A R B EL T RALCM
PNHT, JLLMEH R EAE 3RB B TAEKM
M $R % . LEDs JGRA & RS T A RAEE I

L SN o 1L TSRy NS 2 o I T T 2 A R 1:TE 2
TREAT .
22 REVRFATHIMAIES ARG YA

JERU A AR E AR KR RIE B #
(.3 3),2RB AbF 1) 36 10 40 35 1 AR AR B T 54 %
KT R AR B 400 RGBT AR K B K Rl
JEALBAG IR MR R ¥R J B K, 3RB.RBG.RBFr 42 Y
AR /18K . 2RB Fl 3RB 4B IFIEH B BB ARE
P, B AR AT g - L RS A W RS
7 WRE R, BARRBTE RN 75%.

£33 TAXREANFEHEAEHERAKM

HF s wRY /R WK /cm RS /(g g - h) R ARIE /%
R 7.2 a 20.65 a 56. 791 ab 75%
B 525 b 17.275 de 62.867 a 90%
IRB 52 b 19.15 abe 46. 584 be 100%
2RB 8 a 18. 625 bed 46. 098 be 100%
3RB 5.75 b 17. 4 de 41.723 ¢ 95%
RBG 525 b 16.225 e 41.237 ¢ 95%
RBFr 525b 18 cd 39.050 c 80%
W 7.5a 20.00 ab 27.385 d 80%

VE: SRR NS FRERR AR B E (P<0.05).

23 ARAAFABRARG EESFHY
MRREBEAEGRAONEREN, XHS MK

R 2R R S ZOCEA B ETOEIHIRE S . ARG

B FACATE RN A RS BIEWE AL 4,RBG &
BEH AR a FR SR b HREK ath MKH
¥ INERFEEK. RARCAABEKH R bR
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Fath IKHY MREFEMTHENFALE. BEg

FAEHHRE  FEMTRAEL HEE D RZ.

AHEASHEHHHE a HEE bHRE a+b. 2K

¥ INESRES TR KA.

24 REAARSH ARG T ERARAE LS H YA
HRX AT T YRS B ARRE L=

FEE. MR 5 PR, OB TRARE S, BHT

YIRS B THEFAL R, LM F ST B RIR
FYFREBBIR. L H 24 & 1RB.2RB MR LK,
HHATYREL MR TH T, RERANEK,
T R k2, XA R T Y Halat BB A S 3OEK
RURE . RERR RALAATHER BT & IR T &, 72
—ERE FREEHH RN ERRE, WTLESH
LEDs JtREER R T HROEAT, AL HIRERUE = o

£ 4 FEAXRMFLAKE CHH XA (ng/g FW)

gy gL HER¥Ea HERED R R # e Chl a/b
R 1.438 b 0.488cd 1.997 be 0.423 ¢ 2.947 ¢
B 1.463 b 0.470 d 1.933 ¢ 0.418 ¢ 3.113 a
1RB 1.527 b 0.493 cd 2. 015 be 0. 438 bc 3.097 ab
2RB 1. 610 ab 0. 543 abc 2.153 abc 0. 457 abe 2.995 cd
3RB 1.%1 b 0. 511 bed 2. 053 be 0. 446 bc 3.015 be
RBG 1.778 a 0.595 a 2.373 a 0.504 a 2.988 ¢
RBFr 1.561 b 0. 542 abe 2. 103 be 0. 452 be 2.880 d
W 1. 640 ab 0.%1 ab 2. 200 ab 0.475 ab 2.923 cd
¥ FAP AR RRRER BT EE P<0.05).
5 FAEXRMFEIEAEE THRRE LA KM
Satm TR/ R/ (g + K1) R
" ¥ L2273
0.040 a 0.143 a 0.183 a 17.77 0.279 ab
B 0.037 a 0.142 a 0.179 a 16.27 0.255 b
1RB 0.042 a 0.137 a 0.17 a 15.17 0.308 a
2RB 0.041 a 0.140 a 0.181 a 14.60 0.290 ab
3RB 0.037 a 0.129 a 0.166 a 9. 595 0.284 ab
RBG 0.037 a 0. 128 a 0.165 a 13.98 0.283 ab
RBFr 0.035 a 0.125 a 0.161 a 13.64 0.281 ab
W 0.035 a 0.138 a 0.173 a 2.16 0.2% b
¥ AF PR RNEFRERERREE P<0.05).
£6 RAKENRLAREH HEAR WO W
RES:z B BARNEY R AEHES
Jehb B W EER CN
/(g g™ /(ng+ g /mg* g™ /(g * g /(ug * g
R 33. 766 cd 15.495 a 49.173 cd 55.385 b 9.974 d 7.111 ¢ 3.386 bed
B 37. 673 cd 13.256 a 50.929 cd 48.842 ¢ 9.480 de 9.161 a 3.994 abc
1RB 30.979 d 11.854 a 42.824 d 42.386 d 10.115 d 8.65 ab 3.072 cd
2RB 41.468 ¢ 12.853 a 54.321 ¢ 43.488 cd 12.794 ¢ 6.763 c 3.226 cd
3RB 36. 654 cd 13. 552 a 50.206 cd 49.052 ¢ 7.927 e 7.586 be 4.651 a
RBG 63.540 a 14.078 a 77.619 a 76. 518 a 25.169 a 7.061 c 2.527 de
RBFr 51.531 b 14.597 a 66.128 b 58.093 b 12.187 ¢ 6.909 c 4.229 ab
W 39. 796 cd 15.407 a 55.291 ¢ 56. 630 b 19.536 b 8.808 a 2.051 e

i FFIR R A NS FRRFEF L E P<005).
2.5 REAA A HRAEZE T A RERMPTERE
& R 8 Yok

BREARE - EZ AN RASHEONERKT,
WERRREFENEFEMENFEFFRFEDNXR

Fo S ATRALL WM MW EPERE B S
WHEEERM CON LLEWEREE. WK 6 Fin, B
e S B AECAE KM R AR BOKAL S P
B A AR S BT IO6IT . RBG BRI Fr v
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B BRAKALEY)  EERE S B E, MO IT B R
RS ERE. LEDs AR CON BE& FRMT
AbF. 1RB AA 4K H RIS BEK, IR RS,
WCRHOEH R T A A A B
3 itig
3 ARMHHTHEKIES LRGP A

ZERAARGEREH, RELOLT, FHEAEHE
A, A5EE KB B, RBFr A& KR
/I, X b KimPIRE ) 25 AR, 10 -5 1) B 004 i
LGAT I AR T R R AR R B e AR .
AREYFMRI L/ BWHZ AR ERAE AR BAED
5] A B8N AT (3 BRI 2 ) BE . 4006 LEDs 4k
ETRIR RS . WG E R 2O, AE S,
HEF=YEAFTLE R EK. K, LEDs
REFR B M K SE R TR R T 9O6AT
g EL I EARAE 52, BT 40 LEDs PR o] 48 - e 2 =)
BE, AR THIREZ N CRMATITESER, &
HELEET=.
32 RASHMEES TN E R

LEDs R4 % 20 el M e ik, 54
BE, IR ERE a, b MR K AH LR, 4T
SbEERH b AR EE b AR EK atb HBEK, RBG &
B AABTHHAESERKR, RESHAETEN
EERBEARBOEE, ERERMAS LSO,
HEE S ARKE K. EEEP R ELEH
T AR BE 7 2 A B Kim USRI 5748 HA 488 ] LA
BEHFHEED S, T FEH A ER, [
/NS W R SROB R B B AR AR A 3R RN
AR HER, A RAE RN RE. o
REMBELANER THEARET FHRED WA
B BAEERER THEE a AKX STLHHEEM
XA ARG WA X T U, AFEEY
S R U AR B, AT R S MY AR
A GEREEA) H K. 2RB AEH FHEE b H &
Fatb FRE S, ,Chlab R2Z . REITEBHRPE
PEEGEERY, X5RYLFUIREDLE TERMH
MRS RS R/B IMER FAHXHERAR, RN
Al e 5 SR R IR B R e A diA K.
33 ARAHHER AL T A

Saebol" A Jy £L 640 I 1% & 7= MR F %
KIG et BER AR B, ILSER, e A B A e
HEMS B, B3 T HREIE. RBG AHMHH
AR, BRI ESYRER. WHEERSEES.
LED 4 # ) C/N HLs T 984T, AR B BRIBE

BERENTHRERIAREBREHETY, X2
YA F B ERE MRS P EE R TR
A, IRE A EE N BB TEtEA
SEREERTRALLXSKHUEBSEINREIE T
xFH R RN E A RR RS R

4 it

AR B AR W AR ERKEHAE .
BALGHESNERKERER, BRRERKTE
A LEDs FMIZO64T 08, alE BT R
RIENK.

AEEANBFHAREECETENEZRAR.
RBG #HHHFH AR A EAESRER. 4668
THEE D KA BAEFTHERE a &R P4
WILAENY AHEE b HEE atb . KHE P ES
BR&,Chlab RZ.

ARG BN S AR A 5 W B B R R
WA . ZDGAR B 3R M B ek & B i, At
HRAE B R E R ORI A R
EB BT RELT, i ON WET#ET. RBG &
B R AENRE . BOKUEY. EEERSER
e WARFERARKA K.

AT RAEYA L B R X BB, Hoeiket
B MR ESHEEE R AR KRE K, 3
S L BB REFI VR Y, I SE IO R 45 RR W, bk RE B
AR, KSR WImL ) LEDs 44 %% 16
B AR IBUER I T 96T, BEURIE & T 94T
BE%E LEDs BEARM it 5% &, LEDs KB REH 2 F
R IEKT B AP LB 37 R BAR IR .
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