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Abstract In order to solve the market supply and demand contradiction of 'Danxia’ Dendrobium officinale, plant
tissue culture technology was used in this study, the seed of 'Danxia' Dendrobium officinale was cultivated on the
10 kinds of culture medium to discuss the seed germination, the formation of protocorms, and the growth of tissue
culture seedlings in Northern Guangdong. The results showed that the seed vigor of 'Danxia’ D. officinale in
northern Guangdong is 89.54%, and the protocorm grew well on 1/2 MS+20% potato medium, and the protocorm
was formed after 49 days of seed culture. The protocorms in 1/2 MS+20% potato culture medium grew best. The
indexes such as plant height, number of tillers, root length and number of roots were 6.68 cm, 1.96, 5.16 cm and
5.88, respectively, which were higher than other media. And the rate of survival 99.45% is the highest 115 days
after transplantation. So 1/2 MS+20% potato is fit for the tissue cultured seedling of 'Danxia’ D. officinale in
northern Guangdong. This study provided technical support for the industrialized seedling of 'Danxia’ D. officinale.

Keywords 'Danxia’ Dendrobium officinale, Culture medium, Tissue culture, Rapid propagation
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Table 1 The characteristics of fruits of 'Danxia’ D. officinale

PIgEN WWEE AR PRI (em) P2 FE(em)
Colour Satiation Shape Average Average

length (cm) width (cm)
FARlh, AR, R AW A5 3.7420.74 0.80+0.18
g Not full Uneven
Blue green, yellow shape

green, purple black
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Table 2 The characteristics and test of vigor of seeds of 'Danxia' D. officinale

by P3 K (um) 2128 56 (o) B K58 L SRR BELORE) AT R S ECRD) TEIE R SR R (%)

Seeds average ~ Seeds average  Seeds length-wid- Seeds average Vigorous seeds Unvital seeds (granule) Seeds rate of
length (um) width (um) th ratio number (granule) (granule) survival (%)
312.50430.57  99.00+12.65 3.19+0.44 118.60+11.23 106.20+8.80 12.40+2.46 89.54

R 3 AR IRI T P BR B A kP I ELAR 224 DL

Table 3 The variation of embryo diameter of 'Danxia’ D. officinale in different culture time

KRN IR (d) Tt (pum) TR 5 (um) IS SynEd HA(um)
Time (d) Embryo length (m) Embryo width (pum) Embryo lengt-width ratio Diameter (pm)
7 313.33+32.04 105.83£11.58 2.98+0.33 -

14 213.50+35.83 178.00+£34.25 1.21+0.93 -

21 - - - 70.70+8.16

28 - - - 72.40+7.83

35 - - - 43.10+6.45

42 - - - 48.40+6.59

49 - - - 56.40+9.74

= B SR 21 d JSTRARALE A BRI , ANl #Rl AR 5, B el BLAR B AT
Note: —: After 21 days of seed embryo culture, the shape becomes spherical, no longer measuring its length and width, the diameter can

be directly measured

R4 THE BB R AR R T 5 B RS T 2

Table 4 The embryo germination and form of protocorms of 'Danxia’ D. officinale

Tt B 5 50 Toft R BB Bz 143 75 2 JRERERTEASEZRRE)  HERERIES T JE R T R 1 i )
Way of embryo Way of sprouted from Form of protocorms Form of protocorms Time of leaf primordium
germination testa (gemmiform) formed

SEAR LR e TR 29 Tl B 1 SR SR BRIE, A 1 i 1< 59/ T BB L — PR

First turn green and then Approximately from the center Spheroid, ellipse slants long Spheroid The seed coat faded for a
break the seed coat of the seed coat breakthrough day or two

P 1Pk B A b R R
VE: EBL R 10x3.5 WEL; A: FRIRE IR 12 d; B: FIERT R 17 d; C: FURET R 22 d; D: FiEESF% 27 d; B: FPRESFE 32 d; F: FpRES
7% 37 d; G: PR FE 42 d

Figure 1 The germination process of embryo of 'Danxia’ Dendrobium officinale

Note: Observation on anatomical lens 10x3.5; A: Seed embryo was cultured for 12 days; B: Seed embryo was cultured for 17 days; C:
Seed embryo was cultured for 22 days; D: Seed embryo was cultured for 27 days; E: Seed embryo was cultured for 32 days; F: Seed
embryo was cultured for 37 days; G: Seed embryo was cultured for 42 days

JIE IS E R AR, RIAEQ012)IN R TG I 172 MS+20% S8 B et EE M S, HAWE )
AT DA WA AR R R I . ARICHT A, R, 559% 21 d e K B RERTE, 49 d JE 3 RET A HY
PR R A R TS 1A B 89.54%, FE TR E M JREREE, Wi R 7 8 IR B (R S, X SR R A
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Table 5 The growth and development of protocorms of 'Danxia’ D. officinale in different kinds of culture mediums
i H FiIRFEM R
Item Culture medium

1 2 3 4 5 6 7 8 9 10
KH — R R4f R4f — B — B — B — — R4F
Growth  General Good Good Good General ~ General  General  General  General Good
situation
B BT LS LS LEoi AT OAEEF OAREEFE OAEESE AEEST LS
Uniformity More regular Regular ~ Regular ~ Regular  Irregular  Irregular  Irregular  Irregular  Irregular Regular
e e il WE WS Wl REE KRB0 k&N EkEe wHA RGO

Colour Light green Dark green Dark green Dark green Light green Light green Light green Light green Light yellow Dark green

6 FHE B AR AR AR R FR I B ARKOR B Dl T b
Table 6 The qualitative analysis of growth and development of tissue cultured seedling of 'Danxia' D. officinale in different kinds of

culture mediums

= PN KA R B Wi
Culture medium Growth situation Leaf colour Root colour
1 Hil 3 A, AL WA, S0, RS oy N
Part of the tender, thick Yellow green, green, dark green Light yellow
2 00, R Zrtn, MRS NN i)
Tender, thick Green, part of the dark green Yellow or light yellow
3 2N, F AU Zrtn, H RS g NI i)
Tender, part of the thick Green, part of the dark green Yellow or light yellow
4 NI, F oA 2R RS i)
Tender, part of the thick Green or dark green Yellow
5 ARG, SR 20 R SR (0, HH O
Tender, part of the thick Green or dark green Light yellow
6 A, oA 20 R SR (0 W, FIr T
Tender, part of the thick Green or dark green Light yellow, part of the yellow
7 > i, AL axfh, o g EiN
Part of the tender, thick Green Light yellow
8 20T, R WER g, M R Rl oy
Tender, thick Dark green or green, purplish Light yellow
9 Hl 73 4, A W at, i B R ey
Part of the tender, thick Dark green or green, purplish Light yellow
10 20T, R WER O, W R R ey g
Tender, thick Dark green or green, purplish Light yellow

kA R 7 B AL CR B TTAE, 2011, 51 M AR
2, 39(6): 19-22); Brit 2 Ab, FHE " 8k B A R+
R JROR AR B IR I A B RIAR , TE
RGBS T, 3B PR Bk B A bR AR R ERZE TR K
FE A R P i )8 R 4 A R B8 4 A AR — 3L,
T HL TG T i 2 54 B2 AR K RS A i & 441«
KRR AR T PHER Bk ARk b+
HEAT 4 V1% 7 DR T I B (AR R BR Y, LR

AR T 454, (ETI B PR 2L 1% 1 ot o ] D) 5
BE— VRIS
22 EHFEMENAEHE AR ARIERREER
spA )

R 20 285 55 1 I 5 15 B T A M AR A 5 N
T RS TR LRI S il oy o AR I8 LLPT S8k B2 A it
JRERZEAE i ge Ak, MS . 1/2 MS. 1/3 MS Fl 1/4 MS
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Figure 2 The growth and development of tissue cultured seedling of 'Danxia’ Dendrobium officinale in Northern Guangdong in different

kinds of culture mediums

Note: A: No. 1 medium; B: No. 2 medium; C: No. 3 medium; D: No. 4 medium; E: No. 5 medium; F: No. 6 medium; G: No. 7 medium;

H: No. 8 medium; I: No. 9 medium; J: No. 10 medium

Bl 3 PHES Bk B A AL R AR R AR KRG ol
VR A BEFRIE 1 Br 85 9R0E 2; C: 85 FRIE 3; D: $59RIE 4; B K54 5; F: #8597 3E 6; G: B 9R4E 7, H: Bigi it 8; I #5957 3L 9; J: K5 9%
510

Figure 3 The growth of tissue cultured seedling which transplanted of 'Danxia' D. officinale

Note: A: No. 1 medium; B: No. 2 medium; C: No. 3 medium; D: No. 4 medium; E: No. 5 medium; F: No. 6 medium; G: No. 7 medium;

H: No. 8 medium; I: No. 9 medium; J: No. 10 medium

VERFEARRTFREE, IS INAS R FE (1) Th 45 2 A 45 K
i % 2 11 5 AT HLBE I I NAA L6-BA 15 Rl it 2% (1)
BRIt b, AT MR B A R ERZE MBS KR
W AN N, 40 48 2 fE KRR S 55K
25 WIEIR RS A A S, o Al i A4
VBT b R B AU A R B e F Ol
BOEE, 1996, HlBlEH A A, pp.14-15), BFST

SGERRI, CPFERT R R A AR R SR
172 MS, 3 I 20% 5% ERE IR FAEK R & L4, IR
BRI AR, KA — B, 2B iR GR, HFAE
FHIF S FRIN [0 Y, i85 77 0k B A 85 v, bk L4y
BEAL AR AR B SE MR P br 3y T I LA RE IR 58, T
SRAAH A AL, AEL AL B 70 S AR H A g
e EA T, T FRARI . G R AT 4, 172 MS
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Table 7 The quantitative analysis of growth and development of tissue cultured seedling of 'Danxia’ D. officinale in different kinds of

culture mediums

BFRIEAPE BRii(em) 22t (cm) IXBEHL(IR) ) R+ (cm) ()
Culture medium Plant height (cm) Stem diameter (cm) Tiller number (plant) Leaf nunber (piece) Root length (cm) Root number (strip)
1 4.39+1.36 de 2.38+0.87 be 1.86+0.84 a 6.29+2.72 a 4.60+£2.02bc  3.39+1.40d
2 6.68+1.56 a 2.21+0.80 bede 1.96+£0.91 a 521+1.46b 5.16x1.53 a 5.88+3.07 a
3 4.33+2.04 de 2.40+0.63 be 1.79+0.82 ab 6.37+2.29 a 3.74£1.15d 3.66+1.45d
4 4.96+1.27 ¢ 2.10+0.68 de 1.89+1.22a 5.63+x1.26 b 4.95+2.13ab  3.04+1.27d
5 4.16x1.14 ¢ 2.28+0.63 bed 1.71£0.92 ab 5.03+1.13 be 3.99+1.40d 3.40+1.23d
6 5.58+1.33b 2.20+0.70 cde 1.90+£0.94 a 6.67+£1.73 a 4.67+1.61ab  3.10+1.24d
7 4.34+0.95 de 2.44+0.57b 1.85£0.75 a 4.50+0.91 c 4.14+1.55cd  3.51+1.50d
8 4.74+1.66 cd 2.04+0.42 ¢ 1.50+1.02 be 5.35£1.59b 322+121e 4.37+1.59¢
9 4.39+0.89 de 2.73+0.68 a 1.26+£0.59 ¢ 6.76+£2.57 a 1.97+0.83 f 5.26+2.62b
10 4.36+0.90 de 2.39+0.62 be 1.75£1.06 ab 543+1.13b 3.68+1.26de  4.90+2.42 be
e ab,e,de,f FRER IR S AL W] (1) 22 7 S5 35 1(0.01 <p<0.05)

Note: The letters a,b,c,d,e and f represent significant differences between treatments (0.01<p< 0.05)

8 PHE B A R A s P TR P A T

Table 8 The rate of survival of tissue cultured seedling which transplanted of 'Danxia’ D. officinale

B Rk E25SE(GN) G S H (ML) JE% (%)
Culture medium Tolal number of transplant (clump) Total number of survival (clump) Rate of survival (%)
1 293 265 90.44

2 362 360 99.45

3 198 180 90.91

4 603 565 93.70

5 137 103 75.18

6 240 154 64.17

7 216 159 73.61

8 295 230 77.97

9 236 43 18.22

10 156 151 96.79

BRI ER B IR FEA A T PHEE Bk R A IR Bk =2
Mt 5K E, X5HREEEQ012, | AR RNRHE,
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FEARAR B A R 2H 8% v BT SO R
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BT A (R AR, 2014, ] R A0 RLE, 41
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Table 9 The kinds of culture medium
G BEA B TR Ak W AL )
No. Essential culture medium Hormone Organic appendage
1 112 MS 10% 5% 5
10% potato extract
2 112 MS 20% 50
20% potato extract
3 112 MS 20% 5 #+0.6 g/L K iR B 1
20% potato extract+0.6 g/L casein hydrolysate
4 1/3 MS 20% L5
20% potato extract
5 1/4 MS 20% 50
20% potato extract
6 112 MS 0.2 mg/L NAA 10%th 4% %
10% potato extract
7 12 MS 2.0 mg/L NAA 10% 7 #5
10% banana extract
8 1/2MS 2.0 mg/L NAA 10%75 #8+0.6 g/L 7K fif ik o 11
10% banana extract+0.6 g/L casein hydrolysate
9 MS 0.1 mg/L NAA+2.0 mg/L6-BA 10% 27 %
10% banana extract
10 MS B =2 L ] R A

Special medium for Phalaenopsis hainanensis
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