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Table 1 Different hormones combination dealing with

Chrysanthemum (First)

F2 AEMRECLLALE 4 FEEMH (5 2 K)

Table 2 Different hormones combination dealing with
Chrysanthemum (Second)

Loy hby 6-BA NAA
Variety Treatment /(mg+L71) /(mg+L71)

10 0.5 1.0

‘HEMHHE ¢ Donglinruixue’
11 0.5 1.5
12 1.0 1.0

‘4 R’ Jinbuhuan’

13 1.0 1.5
14 0.5 1.0
15 0.5 1.5
16 0.5 2.0

‘ZF H3H”  Duomumanao’
17 1.0 1.0
18 1.0 1.5
19 1.0 2.0
‘#4 2%’ ‘ Huangjinzhan’ 20 0.75 1.5

2 HBREHMH
2.1 TR RG

FI R ZE AT K AL B 75 2 4 FPER 26 0B 1
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Table 3 Different Chrysanthemum differentiation under different treatments (First)
KM HGE ¢ Donglinruixue’ ‘Z¢ H 34’ ¢ Duomumanao’ ¢ #4r 2%’ * Huangjinzhan’ ¢4 AN#i’ ¢ Jinbuhuan’
Higrk SR HERY AL HERY pagid: s HERY pagid: s HERY
Medium Differention rate Regeneration Differention rate Regeneration Differention rate Regeneration Differention rate Regeneration
/% coefficient /% coefficient /% coefficient /% coefficient
1 53.33 1.75 6. 67 1. 00 60. 00 1. 44 0. 00 0. 00
2 66. 67 1. 50 0. 00 0. 00 33.33 1.20 0. 00 0. 00
3 53.33 1. 25 0. 00 0. 00 6. 67 1.00 0. 00 0. 00
4 13. 33 2.00 20. 00 1. 33 13. 33 1.00 30. 00 1. 67
5 46. 67 3. 14 13.33 3. 50 20. 00 1. 00 40. 00 1.83
6 46. 67 2. 00 46. 67 2. 00 20. 00 1. 00 30. 00 1.33
7 13. 33 1. 50 33.33 2.00 0. 00 0. 00 0.00 0. 00
8 13. 33 1. 00 0. 00 0. 00 13. 33 1.00 0. 00 0. 00
9 33.33 1. 00 13.33 1. 00 0. 00 0. 00 0. 00 0. 00
120

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

F @ ¥ 2016019):119~124

-

WA R FR A A S  AbFE 2;B R ibEE F B H AT 6;C h A e 0 1;D NI & K AR 5,
Note: A was treatment 2 for ‘Donglinruixue’ ;B was treatment 6 for ‘Duomumanao’; C was treatment 1 for ‘ Huangjinzhan’ ;D was treatment 5 for

¢ Jinbuhuan’.

Bl AREHRLETHEMFH R SEER(E 1K)

Fig.1 Leaf differentiation status of Chrysanthemum under different hormone combination (First)
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Table 4 Different Chrysanthemum differentiation under different treatments (Second)
KM HGE ¢ Donglinruixue’ ‘Z¢ H 34’ ¢ Duomumanao’ ¢ #4r 2%’ * Huangjinzhan’ ¢4 AN#i’ ¢ Jinbuhuan’
Higrk SR HERY AL HERY SR HAERK SR HAERK
Medium Differention rate Regeneration Differention rate Regeneration Differention rate Regeneration Differention rate Regeneration
/% coefficient /% coefficient /% coefficient /% coefficient
10 13.33 1. 50 - - - - 0. 00 0. 00
11 33.33 1. 40 — — - - 13.33 2.00
12 13. 33 1. 50 — — — — 66. 67 2.00
13 6. 67 1. 00 — — — — 100. 00 3.27
14 — — 13.33 1. 50 — — — —
15 - — 20. 00 1. 00 - - - -
16 - - 33.33 1. 60 — — - —
17 — — 0. 00 0. 00 — — — —
18 - — 0. 00 0. 00 - - - -
19 - — 13.33 2. 00 - - - -
20 - — — — 43. 33 1.85 - -
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A NEEHIAY ARARER S AL B 11;B R4y 3 BN AR 15;C A FRHAE R A 20;D RSy A K AL B 13,

Note: A was treatment 11 for ‘Donglinruixue’ ;B was treatment 15 for ‘Duomumanao’ ;C was treatment 20 for ¢ Huangjinzhan’ ;D was treatment 13 for

¢ Jinbuhuan’.
2 AEABELETHEMEHFEER(E 2%)

Fig. 2 Leaf differentiation status of Chrysanthemum under different hormone combination (Second)
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SHEREY, RIS 5 Bl bRy MS+ 2.3 REE AR
0.5mg+L " 6BA+L5 mg+ L' NAA; ‘I HIHG I #x AR R, AR 4 FHER LA E ZF A%
EMEEEFRER MS+1.0mg « L' 6-BA+20mg - L' BEUREHEMEMN 1/2/MSHFREL, 3 dFEIFHRAHA
NAA; ‘B em A RIEDUIEFRFA MSH0.5 mg« L' AR H (B 3, R MU R BB BIE L, BB RE R
6-BA+1.0 mg « L' NAA; ‘&AM Bl /L3 3F ATk 10006 (B 4D

B

AN RIS RN EF B 7 dJ5 ;B N T EBE AEFBR 7 d)5;C BN BER AEFBR 7 dJ5;D WEMHE A
POAREFEBR 7 A5 E MBI RIS AEFBR 28 dJ5;F ABIIE FEBI AEFBR 28 A5G IBMH BLFB NEFBH 28 d 55
HouBRi s SR AEFHR 28 d 5.

Note: A was ‘Donglinruixue”’ adventitious bud after transplanting 7 days; B was ¢ Duomumanao’ adventitious bud after transplanting 7 days; C was
¢ Huangjinzhan’ adventitious bud after transplanting 7 days; D was ‘ Jinbuhuan’adventitious bud after transplanting 7 days; E was ‘ Donglinruixue” adventitious bud
after transplanting 28 days; F was ‘ Duomumanao’ adventitious bud after transplanting 28 days; G was ‘ Huangjinzhan’ adventitious bud after transplanting
28 days; H was ‘Jinbuhuan’adventitious bud after transplanting 28 days.

B3 4MBEMBRAEFERER

Fig. 3 Rooting status of four Chrysanthemum adventitious buds

A BRI ARARIE ;B AR A 3F B ;C hBHE  BeR D WA A8 .

Note: A was ‘Donglinruixue’ ;B was ‘ Duomumanao’ ;C was ‘ Huangjinzhan’ ;D was ‘Jinbuhuan”’.

4 AHBEHRAIEFBHEERRKA

Fig. 4 Adventitious buds growth status after transplanting of four Chrysanthemum

3 it TRR R R HAE I Ve SME RS AT 404k 3 TR 8 7

122

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ ¥ 2016019):119~124

- YRR -

GEOR . BRI b A BRI T,
IR ZE R R, [F]— 5 R 08B A E AR R MR E
T B RA ER KN ZESR . 6-BA fil NAA 2
WA LS R 2 PR 6-BANAA FIUWR B L K
U PE R N BR M 3 A3 AL I D A — R B T, Xt
Lot AMERS FEHEH ‘BER AL R
L3 i R TE B & BE L, NAA il 6-BA ¥ B & LB
[) s XoF B 7 43 A P S el 45 AN R D X DA S 435 3t o 7R
At BB R B VR EE Y 6-BA S 434k, T NAA ¥k
FE R AR KT it B A AL B AN R B 2 ). 6-BALNAA
W LA R B, B A A AR 0 34T, 3F HL 4 A R B 25
ARRERLT, JLPEA BG4,

WIERB LR AT LB EF— T 4 FrEE i3
H A ARA TR, “AMIRE FHEH EE
= e A MM & R R RIS R AR
AR ZEAR R e 3G R 5 b, it B e o, S E 2R AR
KARBAEBERMZ, I Bt b h B R K E
A FEEFP 40 d 2R, AMIRE FEHBLE A FE
1EREZ A, H - AR EE R B AL, i HA 6
TERE., [FFE, ‘& A MR E 25 7 A B A 0 b 3%
M, T B 42" I AMEARTERE RN 25 d B b S T 56
1 BRAREZE R RS A E b ok, EAREZFF K #H
RIFAR M. 55 2 IREE LR, I ZERE &
AR B ZAENRE , RIS i R SMERER
[P R VR B 1) MS B3R B A R e R4k ok, T < 35
IR ot R AMEA AR 3 Fib B AR EH ™
AL CEER MR AMEKRTE 7 FALE T YA RSB,
‘A R AMER R AL 4.5.6 A AR EF 4
o IAHERFNFRAE REC AR BER UL, ‘& A7 MS+
1.O0mg+*L ' 6-BA+1.5mg+ L' NAA %] T 100%
SIAGERAN 3. 27 (AR R B T HL A AR B 2R IR
PR R BB B S, it AMER A H BB LS

HAETE Y H SRR Tk B2 REEK
R4S AR B L, 0 % ) B W R A A I 2
SEEEY SRR . IRIEL BRI EE N AT IE
ARSI & 2R (8] 25 D9 2 ) A ) 3 R L b 1
MAERKZES . LIIURE T A6, U8 I+ KY Fi1 Col-0
2FAESHMNEBRAGAHSHAFRBEEARRNZE
S H 2 FAESENEGHSE R EE R, & 8X
FRERRREFATEER KY ARG HL + PINI
K LBDI6 3£ FikKFH BT Col-0 A H07 , %t
Lt 4 g b 3G 3 AL B A A A ZEE0E AT LU R IR, BR b A
CEAYC AR VAERBH BT FEE 3 M
3, TERE 3G T T RE S AR TEAE SRR, SR TR T ZE B AR R
F1. BRTXTFHEYNA T IR A 68 1

P2 LI T80/, TR 3 Ok i BIE 5T Fp AT LU 2 AH OC 5
PR, hy ST AR 1 P AR R AR L T I I F) 2F

HRAE 4 FhEg #3573k AE R IE L AT LLA R, E &)
ARV 4 R RS R ENEERRIFHET
— BB AR BTG . ST 4 FhEg b3 i o1k A
IRFBIEFTLE L, &A% 5HE 3 fhEgusH
A —E R PLE, 7T LME I —F B 47 pik s dr BLE 75
5T

&% 3k

[1] HILL G P. Shoot formation in tissue cultures of Chrysanthemum
‘Bronze Pride’[J]. Physiologia Plantarum,1968,21(2) :386-389.
[2] JUY S,MATTSON N S,JEONG B R. Efficiency of shoot regeneration
from leaf , stem, petiole and petal explants of six cultivars of Chrysanthemum
morifolium[]]. Plant Cell Tissue and Organ Culture,2011,107(2):295-
304.
(3] THR,EFEF,REZ, % AFELEEHRAREFR BRI L
I Z:,2011(23) :101-103.
[4] ZREAEL B/ s, . B R B AR BRI e r i 2,
2010(1) :172-173.
[5] KAUL V,MILLER R M, HUTCHINSON ] F,et al. Shoot regenera-
tion from stem and leaf explants of Dendranthema grandiflora, Tzvelev
(syn. Chrysanthemum mori folium ,Ramat. )[J]. Plant Cell Tissue and Organ
Culture,1990,21(1) :21-30.
(6] ¥4unk,x| =8, ek, 3578 9 MRt i 028 Bk m 3 A i
RIERSLLT] ARl R34, 2003,22(2) : 162-166.
(7] RJ%, B35, R, 5. MG ZMY AL FMRI]. e
Ak K224 ,2009,32(3) :30-35.
[8] ANNADANA S,RADEMAKER W,RAMANNA M, et al. Response of
stem explants to screening and explant source as a basis for methodical advancing
of regeneration protocols for Chrysanthemum[]]. Plant Cell Tissue and Organ
Culture,2000,62(1) :47-55.
[9] JONG J D, RADEMAKER W, WORDRAGEN M F V. Restoring
adventitious shoot formation on Chrysanthemum leaf explants following coc-
ultivation with Agrobacterium tume faciens[J]. Plant Cell Tissue and Organ
Culture,1993,32(3) :263-270.
[10] A, Z¥, AR HEHA B REARTRIL L EZ, 2010
(16) :154-156.
(1] ZF=7 7 ATEHT, WUR 2. v EAE GR35 18 i Fh /AR B4 R e btk
RS [T]. Y HEAREHR,2012(4) :87-92.
[12] HBENE, M. AKATYRN L DR M BERE
FARNALT] P AEAREE B 2S£ , 2009, 24(6) : 50-53.
[13] LB R, B CF. HIEH R MR E FHARR
BBEFELT]. 3675 BE 2 ,2009(2) + 56-59.
[14] BEERY,3KRER, W3 TR M i HE AR AR BRI
o [E 2225 , 2004, 29(2) :132-135.
[15] E—38, F&, FMEm. G aF B S EEAERMES[T] LrHX
L3 (5 RBHERD ,2012,35(1) :136-140.
[16] VFaEEh, S AN, 4. 4 Fh b A Fo s AR 55 Ak 2 1 i L 8 [T .
o | 2584 52014, 30(7) :130-137.
(17] E#. AFASBRMEITFEAERE K QTL EAI[D]. % ILARRK
k2, 2014,

123

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- EYEAK -

wF @ ¥ 2016019):124~128

DOI.:10. 11937/ bfyy. 201619031

MBS = R Bk =R IE AR &G

% E #, B

FoEFNDZ B RE, XK, KW A

(BINRAE ARtz e L AR BE TR OR3P -5 P S BB A PR L B A IR B i SE 3 2, BEM Bt 550025)

AR EAT AR E A RM AR R R AR R AL £ KR R (6-BA,

NAA Fo IBA) (&R R R ER BB ESTALRS Z RIRE WA a,

R EW.1/2MS A

HIETRIRERAAARIZRA  Fm— 2R E 6 6-BANAA fo IBA 4 F A TR L eG54,
IBA #9% BE % 1.0 mg « L0, RIRZ IG5 455,40 d T34 170. 07 % ;i FHmiE b R 2 RIKE
Wl AR BB RIR R R LW AR LTy, L RRERAE TR
FE&MA1/2MS+H1L.0mge L' 6-BA+1.0mg+ L ' IBA+0.5 g« L V&R E,BEH 15 C, L

BigE A 2 000 1x,
KW FERY 2L BRI LR

HmE4SES R 282.71 XEKERIRAE:A  3CE4HES:1001—0009(2016)19—0124—05

#BY 22 (Cremastra appendiculata (D. Don. ) Maki-
no) J& 22 B} (Orchidaceae) # BY 22 J& (Cremastra) 2 4E 4%
W25 MY, W B PUFE LIRS . F BRI AL
SMNARNIGRE B e BB A B IR R SR Y . T

F—IEHER/ N Z T HA992-) , %, AL, BT @AY AEHHE
R kA FAM. Email:737080538@qq. com.
FEMEE KA A3, B ., # R, T AFTHF ALEEN
FHDARANRE AR RFH L T4, E-mail: mszhang@guz.
edu. cn.

E&TH:BRARAFALTET B (81360613) ;5 M4 & B X
B RAG IR KR B (BAA A F[2015]4031 5) ;5% M
XFHR AN AL TR B (FHR 2016004),

Wi B8 :2016—07—21

NS B RS , S B A B EAN ™ . ARG 2
MTEARFMFTILFARBIR BB R R EEHE
FH f E » LN JHL ST AR MO T TC vk SE B AR AL A7 A
PSR BB AR A B A e ik BS =2 78 28 HOH I A9 1)
R T R BRZE 3 R B R L Y SCBERA Y . E AT, B
BB AR RS 22 2 SUBE SR O T T — S TR
EIAR M DR SR ZE T A S P RS ). B
AN THM3RAG B AL BS 22 Fh 1 B 19 BBk 28 iKE L &
GEBT ST IR BR 25 T )1 A SR B SR AR DI O
S 22 N TR P 5 R i 8 AL B8 B PR FEl

1 #BEFE*
L1 stk
PR RS = 2R B SN A B RN N, AR5

Establishment of Plant Regeneration System for Four Chrysanthemum mori folium

LI Jintong' , WU Yani' ,DING Bing' , QI Xuejun® ,ZHANG Yang' ,XIE Linan*
(1. College of Life Sciences,Northeast Forestry University, Harbin, Heilongjiang 15004032, Liaoning Institute of Traditional Chinese Medicine,
Shenyang, Liaoning 110161)

Abstract; This experiment was conducted to construct a high efficient and stable regeneration system by adding different
concentration of 6-BA and NAA to the basic MS medium with the leafs explant of four kinds of Chrysanthemum
mori folium ,including ‘Donglinruixue’ ‘Duomumanao’ ¢ Huangjinzhan’ and ‘Jinbuhuan’. The results showed that the
optimum concentration combination of NAA and 6-BA for ‘Donlinruixue’ was MS+0.5 mg « L™ NAA+1.5 mg « L™
6-BA ;for‘ Duomumanao’ was MS—+1.0 mg » L™! 6-BA+2.0 mg « L' NAA; ‘ Huangjinzhan’ was MS+0.5 mg + L™
6-BA+1.0 mg » L™' NAA; ‘Jinbuhuan” was MS+1. 0 mg * L™ 6-BA+1.5 mg * L™' NAA;and the rooting medium of
all the four kinds of Chrysanthemum mori folium was 1/2 MS medium.

Keywords : Chrysanthemum mori folium ;regeneration system;6-BA;NAA
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