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Suitable Photoperiod of Dendrobium Officinale in
vitro under Controlled Environment
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(1.Key Lab of Agricultural Bio-environment Engineering of Ministry of Agriculture, China Agricultural University, Beijing 100083 ;
2. Institute of Medicinal Plant Development ,Peking Union Medical College, Chinese Academy of Medical Sciences, Beijing 100094 ,China)

Abstract: The effect of photoperiod on growth and development of Dendrobium officinale in vitro was studied under
controlled environment in a closed plant factory with artificial lighting. Single explant each with 300 mg fresh mass of D.
officinale were planted in five treatments with photoperiods of 6, 9, 12, 15, and 18 h + d " under controlled environment at
air temperature of 22 + 1°C, relative humidity of 65 + 5%, lighting intensity of 68 +9 wmol + m™ + s™', and CO,
concentration of 800 +50 pmol + mol ' in photoperiod. The net photosynthetic rate, chlorophyll content, dry mass, and
buds in treatment of photoperiod of 12 h - d ™' were higher than that in other treatments, and resulted in greater growth and
reproduction for D. officinale production in vitro after the explants were cultured 92 days. Therefore, the photoperiod of 12
h - d™' for D. officinale production in vitro is suitable in the closed plant factory with artificial lighting,
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1.1 sEXsrs

SMEBE R 22 om B B2 300 mg HIER R
AFHEAREE, R A ar it ARy 380 mL #5REK%
FREE B &, TR ER 2 N HAE2h 10 mm IR £L
HEBEETHESFE(H 0.5 wm, Millipore, Ja-
pan) ., JEFEEER MS, %0 6-BA 0.5 mg - L',
NAA 0.05 mg - L™ #5820 g - L' 3lE8 g - L',
pH J&H7ES.8 ~5.9 Z o], BIEEFRASNIE
90 mL B3R EE, 53 AR A ARSI ME

1.2 ABRFEMRERIEE

N L IERIE P A T RO B8 2 -1
TEIRBE 22 £ 1°C FAXHRIE 65 £5% JEHRIR I 68
s B HARY CO, ¥k BE 800 + 50
pmol « mol ' A THRIRIEF T 36W = o3¢
FEAT (YZ36RL, b 3T 4 T BB HA SR IR A BR A ],
), BN RFREE6h -d" 9h-d 7|
12h+d'15h-d"' 18 h-d "B 5 HiIRBK
(1), BMABRRXEE 12 MR THMEKR
BRI ERIRAE 3 K, ABRBRIMEEEE
JEiT B HIK AR B SE — R TR A 2R

£9 wmol * m™? -
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Table 1 The arrangement of treatments in photoperiod.

HEX
Treatments
e ER B [H]
Photoperiod 6
(h-d™")

PP6 PP9 PP12  PP15 PP18

9 12 15 18

1.3 s¥NE

SMEBTE AN TR FEASEY L DS
2dEF, MESKEXHAZHNHE. TE. K
BRHFER HERESR ZESEMOLEER
FHERR
1.3.1 F+¥% HX¥ (BP221S, Sartorious Inc. ,
Germany) I BAH bR B J5, T 80°C HL4H 4t 72

h JGHRE
1.3.2 *1%%4%F XA L1IHZE-WER
A TRAE BB R RIRRIE 72 h, Bt (UV-
3150, Shimadzu Co. , Japan) & HWEEE(E, #
H Arnon BRMBIEAXITHE
1.3.3 $44F F FRE bR MR EAr
BHER, R AR - REREIE
1.3.4 kéexF FRHEHALSH (L-
6400, LI-COR Inc. , USA) B2 & B il = 3471
&, AR B IE0T

O i VE K &% . R IR H R 42 11
em B 14 em, T K 1330 cm’ W B AL HI0f 5, B
EFF=AFLF F 6400 — 09 + M= LM (9864
-174) 5E#AOCE CGE, R EM T —
ANFLR T HE DL AL iR 4k ) 181 A

QW& FFHLI , T B R A R AS BRIARIAR
HEM = ELE, DEECA M M IR G XU, R I
BLSe G, fTTHR A MBE#HET &, J6a R
FRBRBE S5t A « JELIE 25°C , CO, ¥ BEN 550 wmol -
mol ', S BE 4 800 wmol - s, BpEEA Y
HRERASETARHEN, FHARYEG
AR B RS EFRHTE(E 1),

ORNIHE - 7 SO BAL I 18] Py s 3 Fr
WU B CO, R B R R IAH B O &3, AL
g -dg "'h ™' (ol m %' =1.58 mg -dm >-h ',
d RRAFENTE) . BLBREN, B HERHN
TEE A e SR ZE AT ERRE ,BHEB, B
B9 pmol - m™ « 57! AR5 B FeLA 1. 58 F54H
C, BN mg « dm ™ « b~ lf THAR A A X8
R M EARHA TN E B C FRUBHREN T
EAED, B mg - dg™ - hT

A xSI
BB P =158 52 x Dw

Pn ARARENEE, 45 mg - dg™ - h7 A A%
St BN B, $45H pmol - m T TSI AR AT EE
AR, H om® S2 A A HT EBAR, B4 H om’; Dw B
®TE,E15H g
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Fig.1 The measuring process of the photosynthetic

rate using consumer leaf chamber.
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K ESBED MR AE R R/ KX PPI12 Hhf
B R A e, R T E MR F ;K
B X PPOFRAH B R R M-8 BE T R 2F RO A T 4R

FrarFi % X PP6 1 PP12 2 [&] ;iR %: [X. PP15 #01
PP18 JRZFEUAR % , R S M MY ZE A B BL ) @ Al 46
&, FHE DN TR =N, HERKAEHE
TR, BAKE AR R B
SEHAES (RS B E R, it 12 h - d 7R, R
Hof 1] F) S Xof £ B A B IR B E R e, IR
X PP6 1 PPO AN TEZRAHE IR X
PP12 PP15 Fi PPI8 LA M T EEFUAHE,
HEZESTIRIX PP6 f1 PPO(£2), AKX PP9
1 PP12 AH WK e S5 51
FREIEHT , R X B 6 BB a8 57 Bk B
BHAREM BRI, VA ES5REN, YL RRE Xtk
BARIAS AL S R M TR &
BRARHEW, SEIBEET 12 h - d™' AR
AR JEIRRHAET 12 h - 47 AAEE R
SigemE AR HAER AT ZHHE
R, MOERRESE R 12 h - d 7B, B A A
HMEEE  TEH W e S A
R B A RS-,

R2 FAREAXRAELETHRRABARENERRZE

Table 2 Growth and development of D. officinale in vitro under different photoperiod.

HE X # & (mg) T HE(mg) BEZFH(A) B (mm) M (mm)
Treatments Fresh mass Dry mass Buds Stem length Stem diameter
PP6 1 060 +46¢ 100 +36b 4.1+1.4b 33 +4ab 3.8+0.7a
PP9 1090 £37b 130 £35b 4.2+1.8b 36 £9a 3.2+1.0b
PP12 1 440 £ 72a 170 +66a 5.8+2.8a 36t1la 3.6 0. 8ab
PP15 1 360 +49ab 180 £50a 4.8 +1.8ab 34 +9ab 3.3+1.0ab
PP18 1430 £47a 180 £45a 5.5+1.5a 31 £6b 3.8z1.1a

I S A RS FERETFIER B E R (p=<0.01),

Note; Means with different lowercase letters in each column are significantly different at p=<0.01 by Duncan’s Multiple Range Test.

2 SEAREIEEEFRXBERETHEIJMER JWERKES
Fig.2 The growth and development of D. officinale in vitro under different photoperiod on day 1 and day 92.
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2.2 XEEE

Bk B AT FRHEE B T O B TR SR BE S Y BRI TE] Y
R ICTHERE, LRI 12 h - d 7' AR RIS
5.0mg-dg™ - h™', JpHERFEIH 9 h - d7TAFIR
Z, HBLEEEER(E3), FELENE
BIREES , 1 35 DG SRR R, KRB B
FOEMIRIBLS , R 18 h - d 7B, 45
MG EEFERMA 1.3 mg - dg™' - h ™' LA
AMURERBHRER, RFE —EHLahiE
FEYIHE A REIE R AT, LM R 12 h - d7
I 14 6B R B P E T SR AR N AR Bk 3] — B I
FEIG W T R G, AN T8k A Al 4R
BEROEAER, Hik, EmtE#E g 12 h - d7'
&AL S R L, REREN,
DR B ) R XK B A AR B B DG B R
MV A, s B T R B R R A 338 B AR KA
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Fig.3 Effect of photoperiod on net photosynthetic

rate of D. officinale in vitro.

2.3 HERZE

ARG K A ARG B R R a b K
MRELESRABELEES, HEE I [ 33
KEFERE, EEEN 12 h - d IR, 4
MHK2.17mg-g',0.72mg-g",2.89 mg - g~
(%3), Mt 12 h - 475, FEF LAY
BIRER, R a b KRG R L& 2 B EMAE
1% StR L 12 h - 75, R ADES
6] P e BE B 1 — 28 K, iR R A UE B, A
m5EH RSB BERE, TRREEEE
BT B AR A RO e R, SR EX
] B 4 R & R B R RS BUHDG B AR R
EH, A BT HTYRBRAESNZER

2.4 ZBEEE

AN B B T AL 28T 8k B A A B 1 I 2
SREAEDENER, ZHESERBOCEA R H
R KRR N 2. 7% 3. 7% 3. 0% 2. 4% FI
3.7% ;iRK X PPI8 I R S EER,
$93.7% ;PP15S HIF MR S BRI, AN
2.4% (B 4) . G5RFH, JEHEAT R X R
AR 2R BBERMA R, ZHIEN
Bk A H EE 25 AA RO, HIRERET Y
SHAMESMAEZ GG —CENXLR, BB
BMEmMAMTRAEEAGAMESZEFNE,. B
RN T A K MR A B T AR R R
FlE, A BT 25% U ., HE, AT RHR
WA T A R A RO SR R R T ATk R
AR AT R URIE R RNEE. B4,
B AR RS BB AN TIAE
— SO FIEK R A LA B B IR I BB A R R
B grian

®3 ARHEMHKEAMEREHERSENXE
Table 3  Effect of photoperiod on chlorophyll content of D. officinale in vitro.

4% # & & Chlorophyll content(mg - g~' FW)

SCES X Treatments

M4%% a Chl a MH&tZ b Chib M4 K & & Total of Chl
PP6 1.16 +0.01¢ 0.37 £0.01¢ 1.53 +0.01¢
PP9 1.69 +0.17b 0.49 +0.06b 2.18+0.23 b
PP12 2.17+£0.09a 0.72 £0.01a 2.89+0.10 a
PP15 1.60 +0.03b 0.49 £0.01¢ 2.09+0.04 b
PP18 0.84 +0.22d 0.24 +0.09d 1.07 £0.30d

1 FF A RN FRAREER B F 2R (p<0.01),

Note: Means with different lowercase letters in each column are significantly different at p=<<0.01 by Duncan’ s Multiple Range Test.
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Fig.4 Polysaccharide contents of D. officinale in vitro

3

under different photoperiod.
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