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AR RERA
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( gl KA FARE 245, BB 650201 )

B E., ZRLIRIEE L ( Cymbidium hybridum  hongjiu’ ) x M 22 < W B ZE L (C. tortisepalum
¢ biancaosuhua’ ) F1 fR 2438 Ff R BRZE FIARIR ZE 0 A1 8L, EL 8 T N [R) 3 K AT L 39 51 4 1k A AR 1 b5 3% 3, iy
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FHES0 g - L'HHI TR0, 406 % N 82% ;1/2MS+TDZ 2.0 mg - L'+NAA 0.1 mg - L'+AC 0.05%+ 7

F£ 80 g « L' XIAUIRZEE I 0L RO B A B 5 R Ry 293% , 43 79% 51/2MS+IBA 0.5 mg - L' +NAA 0.3

mg + L'+AC 0.05%+ 7% 4 80 g - L' M fEAE MR KGR0k | AR AR IK B 84.7% , H AR M, nhfa e sk, ik R

KA A T B AR P R TR SR

KA AR scRh, HUIREE, JRBREE ) 5 5 o0k
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Tissue culture and rapid propagation techniques in
Cymbidium hybridum ‘hongjiu’ x C. tortisepalum ‘biancaosuhua’
LIU Yang, WANG Yuying, LI Zhilin", Li Ru

(' Institute of Landscape Plants, Yunnan Agricultural University, Kunming 650201, China )

Abstract: A rapid propagation technique system of hybrid orchid was established by comparing the effects of different
hormone ratios on proliferation and rooting, with the protocorms and rhizomes of F1 hybrids of Cymbidium hybridum
“hongjiu’ and C. tortisepalum *biancaosuhua’ were used as materials. The results were as follows: 1/2MS+6-BA 1.0
mg + L"+NAA1.0 mg - L'+AC 0.05%-+banana 80 g - L' had the best conductive effects on proliferation of protocorm,
and the proliferative rate reached to 307% ;1/2MS+6-BA 1.5 mg - L"'+NAA 1.0 mg + L' +AC 0.05%+banana 80 g - L'

medium was beneficial to differential protocorm culture, and the differential rate was 82%;1/2MS+TDZ 2.0 mg - L'+
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NAA 0.1 mg - L' +AC 0.05%+banana 80 g + L"' medium was conductive to proliferation and differentiation of rhizome,
and the proliferative rate reached 293%, the differential rate was 79%. Medium of 1/2MS+IBA 0.5 mg - L'+NAA 0.3

mg - L"'+AC 0.05%+banana 80 g - L' was the best for rooting, the rooting rate was 84.7% , and the roots were healthy

with strong seedlings, and the leaves were dark green. This system provides technical support for large-scale production

of hybrid orchid seedlings.

Key words: Orchid hybrid, rhizome, protocorm, proliferation and differentiation

=il M ES R R A U | = T S
( Chinese Cymbidium) &9 E &4 + KE 4L Z —,
RS 2R 28 (Cymbidium ) AL ) ) EB 43 H
Az 2 HAE RV N (B AR DY B AR SE . RAE
B 2% ( Cymbidium hybridum ) J& *% B} ( Orchidaceae )
2 J& ( Cymbidium) Z - FAKEY), & 228 N — Lk
BhF A 22 e 32 i ) Gk, HC DR AR 40 it i it 4 HL B
B, AE DO A IR (R K 55,2004 ) . RAEH 2= 41
T R RAE R IFAE Bl A8 SEUE 5 IR AR, v]
T R I 2oL 2R A, E =2
CHEFRAL AR E 2R R R, JE A
22 AR R L 2 AR e B R
REOARER I 2~4 5= fLHIT

PLCZLI x “ th BER AL SR A R 47 Fb ] 2%
I, BALRIG AR ALK B SE T HoAY
R 22 468l b, X R AE 3 2% ( Cymbidium hybri-
dum) 25 R AL L 53 bk B A, D) S5 5 i 1 | ) S0
KO B, 1994) , HORZ 2 512 49 [ A R b
o, e LA R T oK, PR OGRS 3 o 20 28 ok R
HETHRAEE =, ENINEIFRE T X 22 64258 Fh
AIBIFFY, HET A BT A S R (HG b AR == R0 R A=
LRI RS, AR, N A K2
P TES A B PP IR KE 37 5 T (KB SE W, 20105 K
MRS, 2005 T K& FE &M, 2011 ; BRIE 35 45
2009) , 252 2= J Bk 25 () 1S 5 Ay Ak DF R AR B 2
(RIS, 2017, WA S5, 2014 ), HOIRZE 4R E 50,
TEXFRAE = 20 xR == T R AL F1 A
AR PR R H R R WA AT E .
AW DA RACH 2 2000 xS L R F
ARG AT Y AR 25 0 i 35k 25 0 A1 ORE 7 A [ /9 35
Frdk b AT I A A Ak A AR DR O B A B SR
B T A 2 52 22 0 T Ak A 7 FUHT i A ik 5 22
E Sl

1 MR 57

1.1 ##

KACE L0 (9) HHEM 2 RN
(o) 223 Fh Bk ZEFARARZE M RL , i = g Al K2
WIS T H F 3 E . A5 M & 5 7 AR I sk =22
FHRARZE o 4228 22 77 A I IR AR S5 IR R Sl ARDIR
25 B B AR AR [ 35K T B Ay D3k 25 DA 43 531 4k
T IR K FA— 0 B R 25 R HRIR 25 iR 56 b
Bl AR TE = B AR Mk K A Fel Ak el 2227 B A8 I e
WIS = AT,
1.2 /&
1.2.1 R EARIKZ AL HIHEERZEK
/NHR 0.3 em FIARZEZ N 1.5 em, 53 5l #: /0 F
1/2MSFHEA KBS 35, BN AN [6) ok B i HE Y NAA [ TDZ
A1 6-BA , BFHNFEFE 80 g - L' AINGEMER 0.5 g - L7,
WERES% 45 d 5 T C RS IR . B R4 IR
(23 +2) °C,OLIEEL 800~2 500 Ix, pH5.8, 3
7g - LVFIRERE30 g - L7, BRALIE 42 D JEEREE AR
ARZEALHE 30 A4, A 3 K, 30 d J5 B3 FE 3
60 d J5 1Y 2R BT R 73 AT
1.2.2 A4S R 2~3 em AR M T
1/2MS FEARBEFEA AN T AP B R W E . 6-BA 0.3
mg - L' NAA 0~2.0 mg + L'l [BA 0~1.0 mg -
L' B3 OGIREE 35 1595 55 AF ] 1, 5595 60 d 4t
THA MR AR AR E
1.3 HIESIT D

JFBRZERTE A o B R 5 A, REAR B 10
HHE 3 UGHRZEI T o A B Be RO 5 4, RRAb B8
10 i, 5 3 WG AR IR B Be Bl 5 1, B Ak B
10 i, B 3 ¥k, #dla >k DPS9.50 G itk 473
Briffds 25 5 W E AT
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2.1 A[E R L L Xt TR Bk ZE 18 5E 43 K B9 S i
FESRBRZE I AL RE IR 3 K537 10 d J5 L JF
DR SEEE | 2Rk B KB N, A R 2R
RIK,30 d J5 AR R T 35 7R L0 5 % 2
RAEFTZS, HE L H, BEE 6-BA A1
Iy BT ol WA =l N 3 ) S I NI b3S
6-BAXT 4428 2 JF Bk ZE G B 3 Ak ) 3 2 5 KGR
% 1/2MS+6-BA 1.0 mg - L' +NAA 1.0 mg - L'+
AC 0.05% + 7 # 80 g « L XJ J5L Bk 25 14 5t /3 1k #ix
U TR N 307% ; H 6-BA 2.0 mg - L 2.5 mg -

LA EE 95 5L W35 5 186% (344% , KUY 2 1 6-BA
W T 2.0 mg » L', JEBERZEI AR B F B, JR
BREEH 2R RGN i, 5 SR R 3 L T 04
Ak, BRI AT DL R W B KT — o R BN R ek
CEMATH , 3 SIS IR T H A R A
WZE RN 82%, 43 5l L ¥ i1 NAA 1.0.2.0.2.5
mg « LRGSR IR SR 00 2E R B 3 & 105% . 78% |
310% , R sg B ALIE AL, AT WL 6-BA 1.5 mg -
LA dd T 3K 25 2F BG4, ORI BlOK vk R Y
6-BABIANBEIE Bl 2F 4k, ik 2 S 8 2R E Ak

DL 45 SEHT 6-BA 1.0 mg - LA F] T 5 ER
ZEHGH ,6-BA 1.5 mg - LRI bR SRR e f
R 6-BA ] T 345 AR AICR .

K1 AEEFEMERZEES LRI

Table 1  Effects of different media on proliferation and differentiation protocorms
B 6-BA NAA " Sk T - e
i OB ‘» R HEFI B M Hh
% (354 wE ! L o ; ;

. . . Inoculation Proliferation Proliferation Budding Budding rate
Medium 6-BA concentration NAA concentration b b te (%) | © (%)
number ( mg L,| ) (mg . L,] ) number number rate (4 number (4

1 0.5 1.0 42 57 143¢ 27 27¢

2 1.0 1.0 42 123 307a 66 40b
3 1.5 1.0 42 90 221b 108 82a
4 2.0 1.0 42 44 107d 39 46b
5 2.5 1.0 42 27 69e 14 20c¢

e RAVEE A AR ENE FREFRRERBE (P<0.05), T,

Note ; Different lowercase letters in the same column show significant differences ( P<0.05). The same below.

22 AE M EBRENEZT=ZRRZEESILD
=AU

IR ER 2L T ok 0 AR ZEE2 D T (W) o B
(1) 45 75 35 v R AT K5 3%, B IS R] 2 K 386 8 43 6 H AR
RZE RGBS SR 2 B, KR EE TDZ Xt
HROPRZE 1G58 3 A AR W1 2, NAA VR EEH 0.3 mg -
L' 4B 1 HA TDZ 2.0 mg - L' 3.0 mg - LAY
FEHL I 288% 443% Bl TDZ ¥ JE 3,
AR AR BT B R R A E e R R
TDZ AF| FHURZEIG 5 iR K KA R |
ik, TDZ MR 2.0 mg « LA, NAA ¥ JE

0.1 mg - L' ARRCR B AR, 43 3 L AR I NAA 0.3
LB 5 5 B 216% .
203% , Hgi (o (o IR ZE R K 78
AR ZE A KA — R AR 25 25 5 H
BN TE, BEE NAA RN bR
ARG, 41 25 1 o Ak, ZEAR B B, IR &
FF AL 5 18 4 S 1EFR 5L 1/2MS+TDZ 2.0 mg « L'+
NAA 0.1 mg + L"+AC 0.05%+%& £ 80 g - L' X 4R
ARZEIABE 3 A 35OR B A, B 5 R 293%, ) ZE R
H19% , 1R 2 IR RS,

PLEZES KM, TDZ 2.0 mg - L7 A1 NAA 0.1

mg+ L', 0.5 mg -
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Table 2 Effects of different media on proliferation and differentiation rhizome
R 38 3 TDZ NAA % ke BB R gy e
i 1oz NAA B WA B 75 40 th % %
ErRE W W . . . Proliferation : :
. . . Inoculation Proliferation Budding Budding rate
Medium TDZ concentration NAA concentration rate
0 0 number number number (%)
number (mg - L") (mg- L") (%)
1 1.0 0.3 30 49 163b 25 32¢
2 2.0 0.3 90 38 42d 59 46b
3 3.0 0.3 90 27 30d 29 25¢
4 2.0 0.1 30 88 293a 92 79a
5 2.0 0.5 30 23 T7¢ 14 26¢

mg - LAl A TR ZE 0 38 58 3 4k, o ik
JEH TDZ NAA 051 HR R 25 1) 348 5 o FR A5CR
2.3 N[ NAA [IBA iR E4E R M

W D Bk ZE FIARCIR 25 43 4k 1) AR /N 2 80 TR
[Fi) B 5 B v B 5% B B T A4 A K00t AN DR 1
Jn,60 d Geitah R ange 3 1, N [ i R I L A B
FREEXTHARR AR A W, 2 5 BRI 3 S5 5R
SR AR R R NAA W EAE 0.5~1.0 mg - L
R AR B A AR R IR B 729% iR R SIS,
HOHLT 22, i 8 3 ¢ R 307 2 NAA IR FEE R T
1.0 mg - LB, B A AR AR 22 B AEAR S Bl T
Je LTHE RS 2SI R AR A B
PR SR SE R T B SR AR BE 9 NAA 1] LA
TR E R AR R, FEES I NAA 1.5 mg - L
2.0 mg - L' W35 46% 140% . 1B, A &N
NAA Bk W) 3R 30 3% A0, v 5 3 o B fk, B A
IBA Ve BEHE R AR AR R ] gt i B AR R B T
e LA NG TEAFIIRSE (2015) WS
HIBA B X 2% 38 22 AR ZE A R E AR L, A BIF 5
NAA 0.3 mg - L' Fll IBA 0.5 mg - L2418 1] g %
MR RN 84.7% , 43 B L ER in IBA O mg -
L'.0.3 mg -* L'.1.0 mg - L' B R E S
11% .32.9% 57.4% ., %4 % &, 1/2MS+IBA 0.5
mg - L"+NAA 0.3 mg - L' +AC 0.05% + 7 #£ 80
g+ LUNRAEA R R IR,

DL 2SRRI, e B NAA B0 T A AR
IBA 0.5 mg - L'l NAA 0.3 mg - L2144l 42 F

FLRR A AR, L (8 e & MR 2 i L, i i 3
[SS/I

3 W54 #%

RHE YK £ 0 B IR BR 25 5 b AR 5 A Bk
( Amaki & Haguchi, 1989) , 2422 2 /5 5 /0 4kt )i
BREEHE— KO ARRZE (FEE2%,1989) , T2
TEAIER AR FEA ZER R, BETRZ
R P 81 & T8 B[] A4 R 2R A7 47 %6 A 5T DA
Fe A % JELBR 25 FAR IR 25 4 R IE AT 4 55 F 5, LA
WS A28 2 I FUASE AL B0

JRERZE I A b e e b R 3 L W B E
VR 1) 98 25 T L X I R 2 1 3 B A b e K
RERKEF(2016) LLAE RS 2% JFER 258 #18E, X e 7E
1/2MS \MS VW  KC 35 & 2 [ 1A [\ A K O
1/2MSH5 57 1y 38 5 56 J A 35 b 350 T LA Ak 3
NI A (2012) FIPD £ 55 5 (2014) FF 58 B 7R =%
BAEY AL 12MS R BEEE, & F 4
(2016) A8 22 5 Ff ¢ 21 K BH T B8 46 FP B B Y
JEBRZE A A KE, 6-BA 5.0 mg + L' \NAA 0.7 mg -
LN e A 9 2 T R 2505 5 R0 B 5 R SR s AR
W98 703 2% A0 0% 3% L e 5 5 A M [, LA 1/2MS
B IR RN 6-BA 1.0 mg - L' NAA 1.0 mg - L'
K5 oA BOR B A S N NAA [ 6-BA A | T J 3k
2004k, X 5 AHSCHT 5T (R SR, 2017 5 55 A1
B ,2017) —50, YBR[ SR 0 24 28 22 0PI R 1
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Table 3 Effects of different hormone concentrations on rooting of hybrid seedlings

AR 5L
Rooting condition
IBA NAA 6-BA 45
s NORER BN ORE i e THRE kR
No. Root . Average AR Growth of seedlings
concen-  concen-  concen- Rooting  Average
- - L number length Root
tration tration tration percentage number .
. of roots  diameter
(%) of roots
(mm)
1 0 0 0.3 0 46.06b  0.89bc  12.57a + A 2
Yellowing, poor growth
2 0 0.5 0.3 0 72.14a  1.23abc  11.50a  +++  BAEEGE KERE
Leaves are dark green and grow well
3 0 1.0 0.3 0 72.82a  1.62a  9.83ab ++ MR SR, KA
Leaves are dark green and grow well
4 0 1.5 0.3 0 49.61b  1.31ab  8.09b + RN E AN e Rl
Plant dwarfing, a small amount of leaf yellowing
5 0 2.0 0.3 0 30.95b  0.84c  7.05b ++ MU, KA —
Stems strong, general growth
6 0 0.3 0 0 39.24b  0.94a 4.7h + st K%z
Partial browning, poor growth
7 0.3 0.3 0 0 63.72ab 1.21a 9.01a ++ AL K&
Seedlings are strong and grow normally
8 0.5 0.3 0 0 84.71a  1.33a 8.02a ++ o R g K H R
Leaves are dark green and grow well
9 1.0 0.3 0 0 53.83ab 1.18a 9.25a +++ - e a5t KA —fi

Leaves are dark green and grow normally

T+ (ORI + + (ORIRMLRAE; + + + fUAH A

Note: + means roughness of roots is general; + + means root thickness is good; + + + means root thickness and robustness.

B AT 28 5, R 58 22 Tl b 7 W R S D ER
25— A IR 2R AR 25 1 B e A

R X G RERER S (2011) A A I 25 5%, Al g3
RARAS B PR A S TR, 76 38 B0 15 5% P BT il NAA 9

TICHE R AR R 25 0 B R B e, PR s B 5%
(2010) WFFE 1] 6-BA FI NAA 20 & AR E AR AR
ZEREGH YAk, T IH JCER 25 R AR R 25 18 A 4 T A
AR . TDZ fE 30 4OFE #% 542 ( Hutchinson & Sax-
ena, 1996) ,{H TDZ i T 2F 28 i 5¢ %% AH A A7 7£ ]
U, Gn A AR FRME AR F 28 59 42 K % (Huetteman &
Preece, 1993) , FFZI 4L H & 414515l # h TDZ
175 FRORIE T 6-BA, TDZ 5 NAA it & 14 F 2R
T 5 IBA W& (43055 ,2017) , 7 W85 =
AN E 2R 53, BTSN TDZ 5% 6-BA 2R 5%
WS T NAA 5 TDZ 5% 6-BA A4 A (R85,
2011) , TDZ 7E 4% 2 =5 AR 25 19 34 56 0 Ak 7 1T 19
WG W AR ARIE , PRI SEI0 {8 FH TDZ T NAA {2
HOIRZE B 58 45 R K W0 TDZ ¥ 2.0 mg - L' Al
NAAO.1 mg - L™ ZH Gt FH i AR AR 25 38 5 1) e A2

FERAR, U 28 vk B 4 A3 r AN [R) i R i B 3 3R
TDZ 1 NAA 4l AR UEARIRZE IG5l Al I K Bk
ETHIFE WY ZMB RN AMES BRE, i F %
(2018) LA 88 2 AROIR 25 0 fb Hh 1, 35 95 36 MS+25
g  L'HE+7.5 ¢« L8R +2 ¢ - L'TE M, S5 2410
HERRROR AT, 6-BA FIl NAA #3594 i A6 AR
TR ABIR S Z AR 25 SRR X AT RE R 4238 2
RS e S, AN ) 2% 22 22 i AL FR e Y 25 5 5 3
FEAEAR B B T T PR A AN — ) R R R RN Rk
FE A AR M LA R X, R 5 | IBA (NAA
414 H6-BA NAA 414 AR R BT | AR AR KT 75 5 3k
$£1/2MS,IBA 0.5 mg « LI NAA 0.3 mg - L'44&
AT USRS A MR A AR i o vk o AR B 2 R
WRCR e, 5 AFESFE (2015) MBFSE — 3, A
T 5% 2% B 37 14 e 1 0 4 3 oA | B AR ZE AR L B 1k 48
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b, EEHAE(2015) TE4E H A Y 2k 20 22 B
RIKRHFFFIMAT 80 g - L' HFAER ; A5
HFE AL R ARG 3R R Y S T A AR U8 A M ok
AR B B A A A R A AL IR

EN AT S LIS 7 A 3 [ BT B VAN NP Y
LT xEMR S R R AL A A B AR
TR WFFEAE SRR . fcli B R 251G B 1) 5 9 ik
J91/2MS+6-BA 1.0 mg » L'+NAA 1.0 mg -+ L' +AC
0.05%+##E 80 g « L' ; JRERZE /M I A 15 3 56
1/2MS+6-BA 1.5 mg - L' +NAA 1.0 mg - L' +AC
0.05%+%&# 80 g - L' ;1/2MS+TDZ 2.0 mg - L'+
NAA 0.1 mg + L"+AC 0.05% + 7 # 80 g - L' %R
ARZEIE B AR R e 4 1/2MS+IBA 0.5 mg - L'+
NAA 0.3 mg + L'+AC 0.05%+%&# 80 ¢ - L' A
FEAEAR S 35 5 ILAR R 0 s ST R A i A 4R It T
PR,

SE .
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