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In vitro culture and highly efficient plant regeneration
system of Cymbidium tracyanum
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( 1. Tibet Agricultural and Animal Husbandry University, Nyingchi 860000, Tibet, China; 2. Tiber Agricultural and Animal Husbandry
Unaversity Southwest University, Medicinal Plants Joint Research and Development Cenire, Nyingchi 860000, Tibet, China )
Abstract; In order to establish a highly efficient plant regeneration system, Cymbidium tracyanum was selected as ex-
plant to screen out the conditions to regenerate with highly efficiency, by evaluating the effects of basic medium and hor-
mone combination on the plant regeneration of C. tracyanum, and the effects of illumination time and culture temperature
on the growth of plantlets were also studied. The results were as follows: The optimum basic medium for C. tracyanum

growth was 1/2 MS. The optimal medium for protocorm induction was 1/2 MS+1.0 mg - L'6-BA+0.5 mg - L' NAA,
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95.00% of the seeds developed into the protocorms after cultured for 50 d. The optimal medium for protocorm prolifera-

tion was 1/2 MS+2.0 mg » L' NAA, the maximum proliferation multiple of protocorm reached 4.25 after cultured for 30

d. The optimal medium for protocorm differentiation was 1/2 MS+2.0 mg » L' NAA+60 g - L' mashed potato+0.5 g « L'

acticarbon, the induction rate of indefinite bud was 98.33% after cultured for 10 d, the rooting rate was 94.67% after

cultured for 40 d. In the process of plantlets subculture, temperature of 20 °C , illumination time of 12 h + d”" and illumi-

nation intensity of 2 000 Ix were suited for the growth of plantlets, the physiological scorch rate of leaf tip was

3.33%. Using humus as cultivation substrate, the transplanting survival rate of plantlets was 97.78%. This study provides

an effective way for keeping good varieties of features and rapid propagation of C. tracyanum, at the same time, helps to

solve some theoretical problems in factory production of C. tracyanum.

Key words: Cymbidium tracyanum, seed, protocorm, tissue culture, plant regeneration

PO 2 2k 2% ( Cymbidium tracyanum ) J2& % B} %
JE BiF AR R 22 AE AR REAKE ), 7 b [ 32 250 A T 5 M
PURE TR 2 B P4 e 70 28 2K g 08 R P 9 2R e S (b
HYEHRZE2,1999) , PUEE K 22 Mt 382k, 1
AW ZEHOH I, AL 73 L, XA VTR TRk >, i
B ARSI, AR = AW S M E M2 B A
(Z=E 3, 2014, 2= AR | 2005 ; 3% 85 45, 2009 ; 1
FRAF, 20105 BRATHIAE,2015) , BF A= P % =k ==
MR FTE H SR A OB &, 258 0 bk B 0H
TRIR LR GNE | A2 30 WG B A Sh A ) [ PR 52 2 N 24
(CITES) By AR, B v [ 4 b 21 €8 44 51 ) (AH 4038
51 R R B SR B AR A 44 5% ) (58 Z kit ig
Fi) 50 T AR AR (b R 27 B Al ) it 5%
2013 ; X B4 2015, E = 6,2018) .

FE] N AV 9 5 Sk 22 A AT AR R T L B
A RS A AT ERAE b (e AL 1 S
5K 9 ,2015; Li & Zhang,2016;Li et al., 2018) Fll
HLUEFWIIE (BRIREE 2005 ; FIERES,2009; ¥ K
EIT4E,2010; BRAEHZE  2015) 71D, SR E N 2#E L
VUSRS 2= R SME AT Jie T — 2L 15 PR At
EMRIENIRP S e Nns2 & N7 b B R =R i
55 G MIATRRE S IG, A5 A A+
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1 #B 5T %

1.1 ##
AR Ay B A Y R PR Sk 2% R T 24 Rl B SR

(F1:A,B) R AV AR XA T BN,

1.2 Ak

1.2.1 AT 5 B4 FVEIE G e R & m,
R D) et ®l e R E Y, FRK vk 1 b, 7E
TS BRI 75% O FEE T 5 min, LH
Kk 3 Uk, LA 0.1% 1Y HeCL B W HIE 3 15
min, JCRR 7K #h I 3 U, I TG B KR I 95 AR 30
min ; {4 B 2 A% AN W 2 5 B 2l A LA 3 5 590 R
PR FT 4, KA e SR R T C T IR AR
T SR 7K 43, A D 35 S ) B O il
Pl n] UGB 7 I AR 0 1 W A TR R R s
TERIRZE TS R4 |

1.2.2 REZEWHEST 4B 172 MS Al MS HEA
B3k U IMAS TR B L 19 6-BA Al NAA, B il 5 14
FIORFR R ER A SR (R 1) o BRI RGFR 4
Tolr 6 SR 1, 4 9 J1 1) 2E 15 060 v e ACHR [ I 5 9
PRBEFR3E 3 mL, AR K o Fnge gy, iR
FC SRR & SRR 255 5 R A K AE B0, 0 8
TSTESNIVE NP S SIS E TS = o

1.2.3 R E 3G 78 1.2.2 Gk th iy il
FEARREFEIL M IERE | L 172 MS Ny LA B 5 38
TR INAS ) 5 5 e B NAA TC ) ol Ji 3K 25 14 7 %
Ikt LA AR IR 2R S R B X R (R 2) .
WEHUE K RAFIY R ZE 2 mh Tl s b
A b FREERD 6 M, TR 50 A EEKZE . 30 d S
LRI S Ji K 25 17 484 U AR, G 1 D K =5 g 4
TR, JEERZEIE AR B (%) = (M 7R 5 SR ek 2 5~
FERN R ZEH0) /H A IR R 224 (B34, 20105 1k
IESF,2012)
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UL AS Ji R EN B SO RAE, M a i
(36.83+0.90) d ¥ 3%, Kl IF IR I K, 2%
W AL SR 14 d A4, 95.00% M Fh T & F
BRER 25 | JRBR 25 5L 8 4 (0 ol IR AR £, 0RO I
KOERP(E 1:.C) . DL MS AR 3= 5 i 7
WY A B8, R BR RS T RN, 6-BA Al NAA XI5
PP Sk 22 T L MR ERZE B S H — E Ak
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RIFT] . 1.0 mg » L'6-BA fi i 5 BR 22 (4 18 i F 2E
£ HE 6-BA T i ik ik % 2.0 mg - LA,
D)2 o o] Ji 2R 25 1 AR A ol S 43 I BR 2548 1k B
T-, #1.0mg - L 6-BA #10.5 mg - L' NAA Bty
i FH AT . 3 440 o b - Wi 2 s [ R4 i D 3K 25 1Y
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(66.17+0.55)d F1(86.17+0.69) d, 4k LL 15 57 3 ~ 4
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RIFIE R ERZE 35 A 55 9 HE N AS (172 MS+
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2.2 RERERIGEIEF

W AS B AE AR K RAF I gt J Bk =8 B2 b
FILL 172 MS g HEA 85 38 B U N [ o & ik B2
NAA 1 JEBRZE I 58 8 Fe 5 b JF DU AR IR 3k 25055
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B ETE 0.5~2.0 mg - LI B NAA i
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Table 1  Effects of different medium formulas on protocorm induction of Cymbidium tracyanum
ERAE
Hormone ) JRBRZE A KRS
ek HA concentration Ry E)| Growth status of protocorm
= o e (mg - Lt ) Germination
Medium Basic —— time —
number  medium (d) i R B, K% ik
6-BA NAA Germination ) . -
Colour Growth potential Browning
rate (%)
Al 1/2MS 0.0 0.0 66.17+0.55d 10.00 R 5 p
Light yellow Weak None
A2 1/2MS 1.0 0.0 52.08+1.97f 40.00 TREL Ak — r
Light yellow, yellow-green General None
A3 1/2MS 0.0 0.5 46.00+0.87g 10.00 R st — ¥
Light yellow, yellow-green General None
A4 1/2 MS 1.0 0.1 44.0020.58g 60.00 R HLt — ¥
Light yellow, yellow-green General None
A5 1/2MS 10 0.5 36.83+0.90h 95.00 TR R R LR 7
Light yellow, yellow-green, dark green Exuberant None
A6 1/2MS 20 0.1 41.17+0.90g 95.00 PN —f 2
Light yellow, yellow-green General Slight
AT 12MS 20 0.5 51.00+1.15¢ 25.00 BT B 5 JUHE
Light yellow, yellow-green, dark green Weak Serious
A8 MS 0.0 0.0 86.17+0.69a 10.00 R 5 P
Light yellow Weak None
A9 MS 1.0 0.0 71.50+0.58¢ 25.00 TR Ak — V
Light yellow, yellow-green General None
A10 MS 0.0 0.5 60.08+0.7% 20.00 R g — ¥
Light yellow, yellow-green General None
All MS 1.0 0.1 62.00=0.76¢ 35.00 TR ek — Vs
Light yellow, yellow-green General None
AL2 MS 1.0 0.5 59.08+0.61e 35.00 B Bak TRk —f& ¥
Light yellow, yellow-green, dark green General None
Al3 MS 2.0 0.1 52.92+0.45f 35.00 R Lt —Jig Uy
Light yellow, yellow-green General Slight
Al4 MS 2.0 0.5 82.17+1.21b 10.00 B Bk TRk 55 JEHE
Light yellow, yellow-green, dark green Weak Serious

I ARVNG FHRFORAERAITE 0.05 K L2582, T,

Note: Different lowercases indicate significant differences at 0.05 level. The same below.

2.0 mg - LB, JEBR 25 00 1 58 A5 B = Gk E
(4.25+0.05) 1%, Ik 25 5 0 (0 B &% (5,
P REIE MBI | Do BRI | B HEIE 1Y 5 Bk
BV IR RN I S AN E N T E ST VN
ZHHRIRZEZ D RAE K, 2RAR (A 1.
D), 4 NAA M B R T 2.0 mg - LA, XT3
BREERYIEFEAT MR . ROEREEAEAE X IR AS
Br gk ERYBGFEASEECN (2.03£0.10) £, I ERZ2TE
RS R D, BtE, PE R Sk 2 A A Y ek 2R
WBE R FERE RN B4(1/2 MS+NAA 2.0 mg - L),

2.3 FEREN LIS

JEBRZEHE A B 5% 30 d 5, BEEUAT R Y 4t
CRURER 0 Bk 25 B Rl B A N T 4 5 e A3 o
B A D R 25 i 3 48 0 B 9R L 1/2 MS+NAA 2.0
mg « L' FHEAT MG IR (R 3) o HERhES, XFRA:
FE— R 1 IR Kk 25 Hod sk B, AN AT DE, B R
ERIR PN 60.0 g - L' G, o] g 1R R
BREEANE ZE M5 T R A AROR HLADH K S
[FIRAR N 0.5 g « L7361 o, BRI i 22 I 4 v
FEEBABALTEEE ) NAEASE 2R AR R A K Ty 1
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R 2 AEREBREHR NAA ITHRE

ELZ Rk 18R M
Table 2 Effects of NAA with different concentrations

on protocorm proliferation of Cymbidium tracyanum

MR
Hormone concentration
BEFR LR S . ; "
HIAERT (mg - L") HEBHAA
Medium - .
Proliferation multiple
number
NAA 6-BA
A5 0.5 1.0 2.03+0.10¢
Bl 0.5 0.0 1.01+0.04de
B2 1.0 0.0 1.25+0.10d
B3 1.5 0.0 3.03+0.04b
B4 2.0 0.0 4.25+0.05a
B5 2.5 0.0 0.79+0.04e
B6 3.0 0.0 0.33+0.06f

AU RAEHER . BRIEREEAE C2 FEFHE T IR 10
d 247 R RE A b ZE AR KAk 57 R EZE LR
RIKF)(98.33+1.37) %, [\ I} A Hr i JEER 25 7=
A BRI G JRERCE R RAELE ', A A
EHERBART 4 (F 1E) s B R % 40 d, 4011
IR T (94.67+2.21) % , M Z K3k, KB4
L 2 em (B 1.F) , UL, PR GE Sk 24 IR Bk 22
EARME R IR C2(1/2 MS+NAA 2.0 mg -
L'++ 5 60 g L'+iEMEK0.5g- L"),
2.4 AREIERAEFGEEM R E S E KN ZmE
JEBRZE oAb B 5, 7 4k AR R 75 0 AR v v R
JEk 22 i AR PR AR B KRB BRIP4
BERNTE R 2R 0 b 45 7 56 1/2 MS+NAA 2.0 mg -
L'++ 560 g  L'+HEMHR 0.5 ¢+ L' E,ETA
)G B [ RS SRR NG 3R (£ 4, £ 5), 45
KRB, AN TR St JEES [] % 75 56 52 Sk =2 4 1 K AR AR
PPERR AR A A R, 6 BE AT )R 4
BRI ™ E G IR R, A AR K 2 i,
LIRS 12 h - d7'BF, BAR AR A (28.33+
2.36) % ,(H &4 M A2 Ko R B, I, 12
h - d R P R P Sk 2 A B R 0 SR A O BR A ]
Ul BB ] [ 5 R 12 h - d 3 N R 1 5
JEXT VU P Sk 22 A B AT R IR (R 5) B Rk

B, ASTR] A0 355 75 T B X 4l i R Ao A v AR e R
ARG WA, EFRIREEN 15 CHf, 2 A
AR HERK 455 o 20 C R, 2 K AR H
RERS , R BT A AR (B’ 1:6G) 325~
30 CHF, BEE R Bl T i, i AR R ™
P, 20 °C AP i R Sk 22 i T G R W B AR IR

ZE B4, VBT Sk 2234 1 4k AR A Ak B R
AR fGE IR E R 12 h - A7 Bl B R IR
120 °C
25 REHNBR

PG Sk 22l M B B E 29 10 em B
(B 1 H) AT TR AR . W & 3, AS [m] 4% 3%
B SO VP Sk 24 S RS R B R A — S R
(B 2) s & 85 i 3 5 L I e 1+ 5 )
TR K 22 4 v 0 AR DU B 4 1 R ok 35
JoT B BS RE R f  , 1R 3 (97.78+1.57) %, HAH
R KB R (K1), Ik, P68 k& 223k
EERM AR EH (),

3 Wik 5 4k

VYR P Sk =2 2 — i EL A AR 3 WL 5% ¢ 1B I 28 5%
MR 2R 2By . BT, C Tk =4
BURFFE R KD, FEREE (2005) 76 1/2 MS
R B s 6-BA F1 NAA {2 7 74 3% g 3k 22 Fh 1
1% , KT A1 NAA 5 308 B 3k 25 R H 6-BA
I NAA fe sk 2550 b, £ 35 4 (2009) A K
PR RS Sk 22 B FAE 12 MS+100 mL - L' + & A
MS+100 mL - L'+ T Ay 353 b fh 75 & R 1Y
K3 90% LA I, H MS EART FRIEL I 172 MS A
Br SR I F R0 & R SR ER 25 0 4 5E 4k
6-BAFI NAA A fig i Jit Bk 25 38 4 73 1k, B 2 Bl &
6-BA MK 1 185 0, 4B AR A 559 Ak 0 i e TR AE
1/2 MS+0.2 mg - L"IBA }5FR3E 1 1 E R AE 95%
DL b, WA (2010) 8 75 6K 0% =k == Fh 142 R 7E
1.0g-L'"#E515+1.0g - L'"fEF 2 5+1.0 mg -
L' 6-BA+10% B & +2% 5 Rt +20 g - LM+
6.0 g« L'BIE+1.0 g - LI MR I FREE L, #h 7
W &R 90% ~ 98% 5 J5t R 25 43 Ak d5c A 45 % B Ry
MS+1.0 mg « L' NAA+5% AT +2% 54491, 2843
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Table 3  Effects of different medium formulas on indefinite bud induction and rooting of Cymbidium tracyanum protocorms

A I e

N + 5l ; . AR
A é = v J e
ln%%"ﬁﬁg NAA Mashed (ﬁ. S Indl.mtlm,l rate Rooting AR
Medium B Acticarbon of indefinite
(mg- L") potato 0 rate Growth status of plantlet
number 1 (g- L") bud
( gL ) (%) ( %)

B4 2.0 0.0 0.0 70.67+2.21c  72.00+2.58c  4NiEANSS MRARE KGNS AR MR
Plantlets were weak with short and less root, slow growth,
and its base was slightly browning

Cl 2.0 60.0 0.0 89.00+1.91b  79.33+3.77b  WEBOH, MARZ A KRBUR, Qi E A R b
Plantlets were stronger with many root, faster growing, and
its base was slightly browning

c2 2.0 60.0 0.5 98.33£1.37a  94.67x2.21a  ZETHLH MR &I KM, i S 1L

Plantlets were the strongest with flourishing root system, the
fastest growth, and its base was not browning

x4 ARAXBEHREMABRELZREFTERNEZIN
Table 4 Effects of different illumination time on

growth of Cymbidium tracyanum plantlets

SR % 2

St HE B[] S Y H
L . Physiological scorch . .
[lumination time ’ . Growth potential
(h-d") rate of leaf tip ¢ olantlet
d (%) of plantle
8 18.33+2.36d ++
12 28.33+2.36¢ +++
16 60.00+4.08b ++
20 93.33+4.71a +

T + RN RIAE; ++FRRKE— +++ RN KRB R +
R KA, TR,

Note : Growth potential of plantlet. + means poor; ++ means gen-
eral; +++ means good; ++++ means best. The same below.

x5 ARBEMARMELIZXEHERKHZM
Table 5 Effects of different temperatures on growth
of Cymbidium tracyanum plantlets

B PERRRR

e s e RS
Physiological scorch .
Temperature . Growth potential
(C) rate of leaf tip of plantlet
(%) "

15 0.00d +

20 3.33+2.36¢ ++++

25 46.67+2.36b ++

30 95.00+4.08a +

13 Hy 89% ;1/2 MS+1.0 mg - L' NAA+5% 7 £
s A A, BRAIISE (2015) A 8L, MS B4

Rige RPN 0.5 mg - L' NAA 100 g - L'+ &
1.0 g« L7362 3 BT P R 2 3k 22 Fh 18 2 F /1
BIHG5 7R 1.0 mg - L' NAA 100 g - L' &AM
1.0 g « LGRS BN A AR R i Su
FELAVE I B Sk 22 T 1 o AR RE AR, 375 2 Bl 7 8 & R0
JBRZE 1 14 5H 434, B B AL ) B0 R 45 SRR R A
], A BEXT VU 9GBSk 22 21 B P 2 ARt e iR R
G5 TR SE R AR GERL,

ARWFFE B F 0 & JRERZE A S 6
b U IR K & B B T 0 0 g R RS R S5
T X PE R T Sk 22 IR AT T Sk 2R G RN 4 T 1 A B R
BFTT, EEL T OPEEUE Sk 2 AU R AR R R
AHFFELE SRR, 1/2 MS B 8 35 Ay MS B
BRI IS G VU R Sk 22 PP T R R R 5 Y
B e A4k, WM 1.0 mg - L' 6-BA+0.5 mg « L
NAA, A S T Ar] 38 2 B be sk s b 4 6-BA 5§
NAA S BRZE 5 5 AR A8, Bl 17 & i 7 B[] 4%
Ja , JRERZEE S MR KB AE, RERZETE 1/2 MS+
2.0 mg - L' NAA M35 55 B85 5% 30 d g A] 52 9
4.25 fER9E AL, BRI 60 ¢ - L' LG R +0.5 g -
L6 % T AT RCAE 0 3 5 0 DR 25 A0k R
SEZERIAR . MRP T = AR SR Bk =5 K15 1 s 24
2 em BRI W K 4~5 N H  FERZEIE SR
AR I TE 95% L) I U W 72 R 20 C 6
HERFIE] 12 h - d7 SGHEGRFE 2 000 Ix 9514 T4kt
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T A BFARVERER Sk 22T AERRR ; B B AR VU Sk 22 OI2R . R T AR R 2 D. JRURZENIAE; B, JFR2E0 i
AE RN F. JRBREEMMEEE SR 40 d BB RIRE T ; G. B k38 1 R it i AR b AR
H. 2803537 40 d FHREZ 10 em IR LB R
Note: A. Flowering plant of wild C. tracyanum; B. Capsules of wild C. tracyanum; C. Protocorm induction from seeds; D. Protocorm proliferation ;
E. Indefinite bud and root differentiation from protocorm; F. Plantlets obtained from protocorms after differentiation cultured for 40 d; G. Arrow

point to physiological scorch of plantlet leaf tip; H. Plantlets with a height of about 10 cm after subcultured for 40 d; I. Transplanted plantlets.

BT PUJRRER Sk 2 IR ZE TS SE LA AR R 0 1 e

Fig. 1 Process of plantlet formantion by protocorm induction of Cymbidium tracyanum

o N . Wity 2 A HIRRAE 10 om J2 A7 HUBRRLH: | K 35
Q 2, AERR. A% BF 55 55 WA G B 5046 R (2 b 4,
E N 2005 ; T3 HE4E 2009 ; 15 K 48, 2010, W I 4
_— : 2015) A A% , Ak T PSR HE Sk 22 21435 B i i o
Sl e LI RURRL I, 78 T e 0 S5 251
5| SPGB T AL, 152 T AR
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