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 E: B LKA Dendrobium officinale 71 25 ZEBOAREL, MR AT A TR AT REWIIT, DIPEEIER e
MO EB AR R . ik RAEA LS IR 0 70 R A MR T R JRBEREEIIR S 0. ik, 4R
SRR AR BT I SR Bk AT AME R AR 2507 508 75% AR #E 30 s, 71 0.1% HgCl W2 10 min; £k
Ay 2 2L BUR BR R S B 97 58 MS+1.0 mg/L 6-BA+0.5 mg/L NAA+2 g/LAC, S HILH] 34.98%; JRERZEW Y
KA R MS+0.5 mg/L 6-BA+0.8 mg/L 2, 4-D+2 g/L AC, HTHEILF] 89.6%; IR BB FREH MS+1.2
mg/L 6-BA+0.2 mg/L IBA+2 g/[LAC, FHb3I5F] 89.6%;: 4NHT AR MBS IRAN /0 1/2 MS+2.5 mg/LNAA+15% 1.5
TH+2 gLAC, AL F] 90.4%~92.8%: i HiA% Fdme tF 77 X4 Ko W R B e B gORE o . RSB TiR I 0.03 mg/L 7R %5 3%,
IR G R WAR L Epulorhiza sp.. 8518 BAL T HRRCA MBI BRI R, 8k R A fHY DA A 7 B8 B4
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Rapid propagation technique system of Dendrobium officinale

CHANG Mei-hua', JIN Ya-zheng', WANG Li*
1. Department of Horticulture, Hebei North University, Zhangjiakou 075000, China
2. Luanzhou Branch, Tangshan Normal College, Tangshan 063700, China

Abstract: Objective Budding stems of Dendrobium officinale were used as the test materials to systematically investigate tissue
culture and establish a rapid propagation technique system. Methods Disinfectant method of explants, induction, proliferation,
differentiation, seedling rooting, and transplanting of protocorm in D. officinale were researched with tissue culture. Results The best
disinfectant method of explants is to disinfect by 75% ethanol for 30 s and then by 0.1% HgCl, for 10 min. The best culture medium of
budding stems induction was MS + 1.0 mg/L 6-BA + 0.5 mg/L NAA + 2 g/L AC with inductivity of 34.98%. The best culture medium
of proliferation was MS + 0.5 mg/L 6-BA + 0.8 mg/L 2, 4-D + 2 g/L AC of which proliferation rate could be up to 89.6%. The best
culture medium for protocorm differentiation was MS + 1.2 mg/L 6-BA + 0.2 mg/L IBA + 2 g/L AC with differentiation rate at 89.6%.
The best culture medium for seedling rooting was 1/2 MS + 2.5 mg/L NAA + 15% potato juice + 2 g/L AC with rooting rate at
90.4%—92.8%. The best way for seedling transplanting was to adopt substratum of big seedling and bark moss as base with 0.03 mg/L
gibberellin and Epulorhiza sp. Conclusion Rapid propagation technique system is established in order to lay technique foundation for
industrial production of D. officinale.
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Dendrobium officinale Kimura et Migo 1, L
b7 25 B 2t o Bk B S, e Ak y
e el SR B AT AR . IR AR 2R B N AME
PREEAT U B TR
1.2 FHi&
1.2.1 AMERRI R RBUEKRER .. oW Ak
Be A et HERIRR I — 4R A 25 B, BF 2 B K
A 500 mL fgettrf, FHZMARZMIE, FLE, o
P30 min, PhK LB REATE R A B 2R B K
S R

¥ RTINS (AP RL S B C R = TAER
by IR R B Rk %, AR 3 R
W AT R 2 W0, 3 AR T ALK 1.
122 EHEAERIE K LIRAPRIBIREE 1454
—B, RIAYNRIEN LB, a2 B
FHEFEHE (MS+6-BA 2.5 mg/L) PHRagh, Ak
Pebh—ANZEBE, HHTER . BEIRAE MIEE 26 C,
JEIEIE] 12 h, JEIEGRE 2 000 Lxo 742k B2 A7 it
MICBAARR, FrUZFaR )G, FETE B A s Bk
EFES B b ERFREERSERE. &
RIACKER ARG RR, 4l 45 d.

Vi e = 5 Y (R A/ B ) A B
123 JREKEEMES SR A BT B
IR, FEIK A 3~4 YZEBN, BRI 2B,
rdd, AERAMIEA, AT IRERZE M SR .

JEERZEE SR IR AT R 2, FARTREE N
MS+2%iE R (AC), BEERL 7K H 6-BA Fl NAA

M Raplicrt, 3t 8 MLBEL, BB 5 ANEE,
FAEE 5 R FRAE, RN 5 2B 45d M
[elite ENINVIEE R ISP ESES 5=

JRERZE I 5 2 = 7 A JEUBR 24 ) 25 B S 25 B
124 JEEREER K5 S8 R SRR A R
BREEWAGREFEHE [ BEARRE IR N MS 2% % 1 o
(AC), ¥ H T )7 K FH BA F12, 4-D (52 &BENL LT
AEHR TR 3, L9 ANREE, FEANLEE S ANER,
FAESL SRR, R AEREE 5 e, KRG
AETCE AT FIEAT RIS 30 d fGSeih g % .

JER R 2 0 B ) = B ) B R S e o S R 2R B
1.2.5  JRERZEMb BRI 178 50 LR R R R Bk
) BN R AR 3~8 mm A4 (KNG, R 2E 4y
RE IR o FEAREEFRIEN MS+2% AC, B
Ji K 6-BA FI NAA (W5 2 BaML BT, AbHE 57 L
F 4, JL10 MbEE, AR SAES, BNER
5O IR, FEHEEANRIRZE 5 e, RIGAELH S
PETR AT ARG TR, 28 45 Rt

LRI =3 A IR 2 B B R ks ok
1.2.6  HEiAR R EEREE MG 4 B TR
MREEFRIE b, BEAREFRIE N 172 MS+15% 153t +
2% AC, WEEFETKH NAA 5g kLt ik
HTENAZR 5, 6 ANMREE, FEANGEE S ANEXR,
TAEL S iR . RGTE LR A& F AT AR
Bi9%, 545 R EmR R,

BIYHT AR R = A AR B/ B R Al B
1.2.7 JEERERR K AN R RS AR A
KM 15~20d J5, YERdLRs iR e aRt,
FH 0. 1% 18 2 3 55 » LABH R 5 o 104 At g 240
1.2.8 5 SN[ R JON 2k B A1 AR 1 8 ok B
R AR AR B A 3 K e
KT, 00 BN AN RN A B RS [ (W 25 732
HREE N 0.03 mg/L 8% (GA), Wk
W 60 12 A S YA [R5 ek B A fRb RS Ak B vs
R R
1.2.9  GA FHRRIHEEC RNk R AT RS A s 5 10 5%
W SEPERHET, JETERIN GA IR ECE, Ab#E
TR 7. 12 A )5 A AR R 3 Tk 5 A kRS
JSTTE % % e FE R
1210 F BRI TG R I 5w e
Ko e /N 3 PR AT AR, B PR
INE R, I 0.03 mg/L GA FER AR EL
AER TR 80 12 AN H Ja YA A AN IR L ok B A it
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T Bk B 28 R i BRI
1201 54t B9k pH {lALE 5.4~5.8, Bl
¥ 0.6%~0.8%, FFIIA 0.2% AC B2, RigE
FIRFEEHIE (2551 C, MAHRE 40%, R
12 h/d, JEIERELA 2 000 Lx.
2 ZER5SH
2.1 AREESFARITINERSRER N

B 1 ATAn, Bk A by 2 2K B B — T B A
MBI, T9PeREm; MAEESH R G
R FREAK . BT UG SR R A R R A R 1T
B N 70% LA 30 s 5 F ] 0.1% HgCly A FE
10 min. FXFPIH BE 7 xCAb FRER JE A7 ikl 2F 25 Bev]
KEIRAFER A R JC B P

F1 FEBEFHFRIIMEMRTEEFREZN
Table 1 Effects of different disinfectant methods

on pollution rate of explants

AT BB WRERE HRE %
75% 2B 100 86 86 aA
75% L. +2% NaClO 100 57 57bB
75% L1 +0.1% HeCl, 100 29 31¢C

NEFRERORERBE (P<005), KEERFERERMIEE (P<
0.0, T
Lowercase letters mean significant difference (P < 0.05), uppercase

letters mean very singnificant difference (P < 0.01), same as below

22 AREEERANSEEARRKEESHEN
MEERATLLE (R 2), NI MS B3k
B A B RERZE B S 0, B FRIEH A 6-BA

R2 FRHREAMEEARRKZE SR

Table 2 Effects of different hormone formulas on protocorm induction of D. officinale

| 6-BA/(mgL™")  NAA/(mgL™) MBI FPHEEREMZEB JRERZEFHE T /% REREHE
1 (CK) 0.0 0.0 0 0 0gF

2 0.2 0.5 125 20 16.0 fE +

3 0.4 0.5 125 24 19.6 €D +

4 0.6 0.5 125 25 20.8 dD +

5 0.8 0.5 125 32 25.6¢C it

6 1.0 0.5 125 44 352aA Fr

7 12 0.5 125 34 27.2bB it

8 1.4 0.5 125 32 25.6¢cC +

Cobtt” SRR IR R e

“o” ORI U AR

7 RN R IR 2

“7 R IR EHR A D

“++++”-protocorm formation with the largest number “+++”-protocorm formation with more number ‘“++”-protocorm formation with reasonable

number “+”-protocorm formation with undesirable number

FNAA ¥ A BEASA A R B0 1 Sk 24, &8
T2 6: MS+1.0 mg/L 6-BA+0.5 mg/L
NAA+2 g/L AC JRBRZEIH T3 W& 1 T HoAth b
, Hi%PFRIER 352%, 6-BA (KR EWRELE 0.2~
1.0 mg/L, Rl o vl B2 )4 van B Bk 26 i 15 2 2 T
i, 6-BA TF 1.0~1.4 mg/L, BT K42 5 i
BREE) 3R IBMRAK . BRI 2 g/L AC 1] LA
AR PG AR %
23 ARIBREBE AR ARIRREEERN N
MWL 3 LR, AIETECEE T MS B 97
BEER B A eI SR BR 2 T 200 16.8%, 11 6-BA Fl
2, 4-D Xk J A ik SRR 250 B A 8 25 R HEVE A
S 72 MlC )T 2: MS+BA 0.5 mg/L+2, 4-D 0.8
mg/L+2 g/L AC B35 W 1) T HARAL P, HLI5H
L) 89.6%. HIGENCTT 5: MS+BA 1.0 mg/L+
2,4-D 0.8 mg/L+2 g/L AC ¥4t %l 72.0%.

A SZH 45 K, 2, 4-D F1 6-BA ek i
AR BRI B T S R AR A o W Pk R B
FEJRBRZE T 4R AREE IR, 20~25 d JRERZE R TS
Or IR, WRREE, BB ARG 30d LA
VR LI R A PR, ARG ks
PIEIHL KN L E AR 0.5 em N3G H, /N IET &
RIBH 2, o RIMAER A BT PR
24 AREBEBRAMSEABERZESLIZN

MEERATLLE (£ 4), AR MS
BRI KA R R BRZE 23 0, N 6-BA il
IBA LLJE, SALBRE AN RIRERE 154k, Ui 6-BA
FTIBA W8k R A itk E A (R 3k E ] . 76 IBA
JRR R — B I, Bk B A R ER 25 1 AL R B A
6-BA TR BT i A, 24 6-BA KN
1.2 mg/L I, oMb Z a5 E4 89.9%, 4 6-BA it
WRIERBI 1.2 mg/L B SRR S 1R T 3 204 3R B i b
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Table 3 Effects of different hormone formulas on protocorm proliferation of D. officinale

415 6-BA / (mg'L™") 2,4-D/(mgL™") e IE LY IERER BHIHEE | %
0 0.0 0.0 125 21 16.8 gF
1 0.5 0.4 125 85 68.0 cC
2 0.5 0.8 125 112 89.6 aA
3 0.5 12 125 83 66.5 cA
4 1.0 0.4 125 68 54.4 dD
5 1.0 0.8 125 90 72.0 bB
6 1.0 12 125 66 52.8 eD
7 1.5 0.4 125 31 248 fE
8 1.5 0.8 125 29 23.6 fE
9 1.5 12 125 26 20.8 gfEF

R4 FRHREA KR ARRKESLRIFAD

Table 4 Effects of different hormone formulas on protocorm differentiation of D. officinale

iyl 6-BA/ (mg'L ) IBA /(mgL ) HREL Mo Ak MEERHE | %
0 0.0 0.0 125 0 0¢eE
1 0.6 0.2 125 98 78.4 dD
2 0.9 0.2 125 101 80.8 cC
3 1.2 0.2 125 112 89.6 aA
4 1.5 0.2 125 109 87.4bB
5 1.8 0.2 125 97 77.6 dD

o &7 23 Mlid 7 3: MS+6-BA 1.2 mg/L+1BA
0.2 mg/L+2 g/L AC 734 3 W 2 T~ HoAb Ab 2
AR s ] LR B 204 15 557 I8 R BR =25 D) 51 1) Bk
ROTACHIEER, AR KA AR ik o
(P (] AR By FE M RE TR I FR A /D
WA OB
25 ARIERBEAMNGKEARMAEFHERHZMN
H12 5 W LUE o AIEAEER 1 1/2 MS B3¢
FERR B A AN ZE I AR 18.4%, AN NAA
PUE, BN ZEI ARSI AN RS, AR
MRS T A A FIFE B e AT DO NAA Xk B A it
INEEAEARA PEEERT, T H NAA iSRS —
S8 R FE b5 A Bk R A iR % P I AR AR N TR AR
FR RO A KA A5 . 207 ZE Wi lL T 4 F1 S
1/2 MS+2~2.5 mg/L NAA+15%+5iT+2 g/L
AC WA R 2w T A Ab 3, H AR Zak 2
90.4%~92.8%, EARI R, FEMIEH 5~7 d;
WARKIE, WAREKME . A 15% - E3aF T
fie kAR B AR I AE K, I 2 g/L AC AT
B . 2 BUMEAAR S B B e o A R A
MR, NN TR TR G, A ER

WK, AR ZIE 20~30 &, HERR LA
AR, M o, 22, 2, AR
2.6 FEARREBREBIEE
2.6.1  AN[FEZFEJFON R AT AR BRI R H
TR B A DR Ve RS AR S A, RO 2 45 1k
A PR AR R KRR P2 KO R e ARG
AR IS BRI, ASFRS IR, A [R1UAS R
3 AT T 50k B A DL B % R s 28 11
R

MK 6 TR, EILRAREERY, AR
BOEE ., RUERRE ALK, AU RIS B a5
B B T I AR B . K AP RIR S B
U5 8 > W 7 W5 4 oK > B B 5 g i+ > K
L >R S+
2.6.2  FEFUTRIN GA R AR EL B kB A RS AR
BOSEZFAIRN WR 7 ATLLEH, 0.03 mg/L GA A
PRI L TR i 1 2 B A SRR VT R AR P ity 36 S i b
AR KA R TER . SXTRAHE A 0.03
mg/L GA, 8k B A1 B i s 2 48 & 10.6% ~
10.8%. 50 HEAH LU M IR B0 TRT, 2k R A ARHf P
T R 11.7%~ 12.9% o U H S 482 B 10k e A figk
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Table S Effects of different hormone formulas on seedling rooting of D. officinale
U NAA/(mgL™h)  BRONZEEL O GAREE /d ERAZER K /% AT A KA
0 0.0 125 15 23 18.4 fF Higk, Wb, 4
1 0.5 125 12 85 68.0 ¢E W, i, g5k
2 1.0 125 9 90 72.0 dD R, 15k
3 1.5 125 9 108 86.4 bB WA, 4, fEAEh
4 2.0 125 5 116 92.8 aA WREIE, HIE, 220 K, T2
5 2.5 125 7 113 90.4 aA WREIE, HIE, 220 K, T2
6 3.0 125 10 94 75.2¢C Higk, 2. M
Fz 6 ARERMEKEABHIBEBHRBIEERNFMN
Table 6 Effects of different substrata on seeding transplanting survival rate of D. officinale
N TEIRE % IR | % K /em 2kl /om
B e P i 90 92.6 aA 16.8 aA 1.15aA
B R R 90 74.3 bB 12.7 bB 0.74 bB
B R P e+ 90 50.2 ¢C 8.6 cC 0.45 cC
Bk + 90 48.5 ¢C 5.4 eD 0.37 dD
PRI 90 43.9dD 6.8 dD 0.38 dD

=17

ERPMAFRBRMEIREE R ARBRERZM

Table 7 Effects of gibberellin with Epulorhiza sp. added in substrata on transplanting survival rate of D. officinale

e TEIRSE % B ZE | % ZHAK /em 2 /em
P R e i 90 81.5cB 12.8 dCD 0.83 bB
B Je B & 8% 40.03 mg/L GA 90 92.3 bA 16.9 bB 1.25aA
TR g R 4o TR B 90 93.2 aA 18.2 aA 1.34 aA
W 1z et R 90 64.9 eD 8.9 dD 0.51 dD
B 5z B K +0.03 mg/L GA 90 75.5 deC 12.7 ¢E 0.72 cC
R 7 el A -+ B A L R 90 77.8 dBC 13.4 cC 0.81 bB

AR KIANER, ke,
W%, WRRKIE.
2.6.3  E R/ IR AR R IR AR
8 FILLEH, MEK RN SBARBER, 2K, =
MR W N E . KEMBRRE R, 1A
97.6%, Z:KJk23.5 cm, ZEHLKL 1.52 cm, B
TR /INE o DR v Bk R A AR P A AR BT
RIFEI R R AR 2 —. L LpTid, pa it
P A AR SR R 7 Xk KB W R B e Rl
=8

R RRE,

KRN 0.03 mg/L GA,  JFH M aE B AR ELH .
3 itig

AT T2k B2 A fRH 2O SR R R ORISR
%, HJEITIERER T/ A AE = IR AR IR >, T
U H AT AR TAE P AR, I AN e A T
e RN B A TR A A R R
PR AP ARG VE 2 1 i)

B, HAR P EOMERMTART S, ok
T8 8 10 fE AR A0 R o 1T DAk B A i 25 B

=

HEBRIK /X BE R AR 0

Table 8 Effects of tube seedling size on survival rate of D. officinale

i TEIRE % ISR | % 2K /em 2K / em
N 90 97.6 aA 23.5aA 1.52 aA
g 90 82.5bB 17.6 bB 0.74 bB
N 90 58.7 cC 8.9 cC 0.39 cC
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PRAT RO AR BERR (A RLPER™, B S R i S5 ER
2RI R B, 2 N H N RS AR L 2 20~30,
JEER LR

o, Akt OB R B Bk A SRR I S
DRI TR % [ A 1) A Hs v S B0 T e B IR i AR 5
FRIRAM, JRERZEIGGE 4 R ULG B 25 B 2R
6 A LA JG 2538 W 3 22 I 5% ) AR AR 3R RS AR T 2
TEARIS S R R IR A IS . P LALLZE B
SR BRI AR AR IR AR 5 A, AR
HRRFE R SLTE R AR PR oA, 76 R ER S A 1)
ARAREE IR, 20~25 d P2 AR I R ER 2K R A0 R
BT R Es 30 d LUG =26 1) IR Bk R T R A A T
BEAG, DA 20~25 d 4R4% 1 N & 3E; JRERZED)
B R/NCAE AR 0.5 cm HIE T, it /N S FET PR
W, ORI PR BT AR B A i
MR FR R FR A6 R B IR R U7 52 56 1 A%
W, LB VAN R 2R 4 R

=, A0, Yol e i,
HERERRIRE . (20 3 00, K, WMET KE
NTJRURMRE. BRI, fEA77 b, AR CRE B 5
NIl NN S 1] 2 (1975 % N N T s e i o
RIMAES IR TR S R h A D g i e AR .
BRI T AR A A AR R P 4T, #4DY
SRR AR =D O, BRI T B IR I 1R SR
T A

SV, RV RS R R e BRIk B A A RAE
AR R 1) Dl v 5T AR X AN ), A2 LA
TILATTIAT: ST TR &M, R
i, G R RIE (3~5 4 5 cm
PLERIR R TR (15~20d) AN 230,
TEPRATIE IR HE 0, I 22 11 v AR 2 i O
GA, AR5 AL A I8 I B AR ST R GA e 3%
(3R BT R ARG 5. BRI AR M R
SEMRS AR BTG R R R 2 —, AR R IR
BrIRBE I 2 SAGHE LN 90% L b, AR T4 Ml
PG, K] RE 2 Rk R A i = L i R BR
Bk,

KM R A R B 7 A T b, B
Ry T AT AL P AR MR 22 R ER R A, 4
BE RO A 0N B BRI M A T AT A

T SETELH AT

AR G5 R AT LU, ARk B A b 5 PR B
AR Bk A MRS R T 08 75% 4
W EE 30's, 0.1% HeCly, W 10 min; 42k 41 i
W KB R SRR IR S MSH+ 1.0
mg/L 6-BA+0.5 mg/L NAA+2 g/L AC Hi'FFik
P 34.98%; JRBRZEMGIH M BRI FREES MSH+0.5
mg/L 6-BA+0.8 mg/L 2, 4-D+2 g/L AC, HIhE%
ILE] 89.6%; JRERZE ML AR FRIE N MS+1.2
mg/L 6-BA+0.2 mg/L IBA+2 g/L AC; HAofbFik
2] 89.6%; A MRS FR IR T 1/2 MS+2~
2.5 mg/L NAA+15%1- 53T +2 g/L AC, HZEMR
L E 90.4%~92.8%; A A I AT A KW
W R P g G HARORE T, R BT N 0.03 mg/L GA,

IR AR T -
P
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