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Abstract Using terminal buds and stems with axillary buds as the explants, the technology of tissue culture and rapid
propagation of standard cut chrysanthemum ‘Baishan’ was studied. The best sterilization conditions of apical bud ex-
plants and axillary buds was 75% alcohol 30 s+0.1% HgCl, for 3 min and 4 min. The best primary culture medium of
‘Baishan’ was MS+6-BA 1.0 mg/L+NAA 0.1 mg/L with the best inducing effect rate 100% and average single bud in-
duction 1.69. The optimal proliferation medium was MS+6-BA 1.5 mg/L+NAA 0.15 mg/L with multiplication coeffi-
cient 3.05, effective rate of bud 65.26% and average height 3.22 cm cultivated 30 d after. The 1/2MS medium supple-
mented with NAA and IBA could induce rooting in bottles, and the rooting rate was 100%. It could root outside bottles.
The buds was inserted into the substrate after 5 minutes of immersion in the NAA solution, and the rooting condition
was good. The results could be applied directly for production popularization of ‘Banshan’. The results could provide
theoretical and technical guidance for the large-scale promotion and industrialization of ‘Baishan’ and standardized
production of seedlings.

Keywords standard cut chrysanthemum, Chrysanthemum ‘Baishan’; tissue culture and rapid propagation
DOl  10.3969/j.issn.1000-2561.2019.04.014

WHHAE 2018-06-12; fEEIHER 2018-11-22

ES&mE WEAMRTRHEIE (EAR2016]13 %) .

fEEEA W 8 (1990—) , %, Wi, FRH: LA EWEAR, *FETTEMES: BHEUE (1994—) , %@, WHwsRAe,
I W) . FEFHEY B . ** B FE/E#H ( Corresponding author ) : 43 X3 ( SHE Wengqin ) , E-mail: wenginshe@163.com;
F#:{5 ( CHEN Guixin ) , E-mail: guixinchen@126.com,



716 o AE A F AR

%40 &

‘“Hk4°  ( Chrysanthemum ‘Baishan’ ) &
TR ERSL YIRS SR, 2 02 AR
A, 2 LR E R 2T AL A TR R 1 T
6—9 A, AAR 4T G EEAG 4 5 H R
AP, A G2 A B MR R R, R
B B AN T H AR EA
HEWZFFE X,

REMMY AR FESNEARBA, H
TR 2EW, A=A s, MELLEA T R
W W, CEm MZESE LI, 2R
T ERR S AR, FRIE MR A £
FrE %5, Hardk Em A X TRk bI4 H
B2 S O S R AR T, T A A 5T
T ST B S VI 2 8 S R A AL s e B AR &, x
FIME A0 0 o Sk 2 R () 2B 8 . sk 51 3 1 sk D)
TEAG O B S B0 M AL B AR o o i A R S
HA B IS OSBRI

FRIARULL 2 AMMEGE 4 54548 5 b i | A
TEFE N HMERIEATIRGY, KRG T R AR R
TR 13 A SRR A H W S HEAT AL 3R, OF
IR B4R S M AR R TR0, R ILLAZER
RWCEEAE R MBS, ¥IRE 5 T e A AN E 2,
i H AR T it W S 2, 4
TRISHT IRt vR . 1 B MEEP I RT s R, LIAR
ML AR MBI R E ZE, RS
Tocim o SR Y TC TR ZR 37 A AR 5 R
R MS R 3R 5LEE MS B BB 33 Renou 255
RIGLE RN, 6-BA Hl NAA N3 646 1Y ik
ARIEYH, BRTA LR X 2 FbA K 5
(I 4%, KT, 2,4-D. TDZ A —2E5 .
JEE A 2 O AR £ P 3 B AR K R b
EHR RS A Y, WRERARRS BE M+
B, 30 d JFRUERIK 95%.

AR E P AMIF B R 24 s B A . LT
FREHARTF R MG E T2 R B A2 BHE ST
B AR USA BLA BE R ECR  Y  4
FE, WFEEMAR D RE AR, W LUKRSEE A
BB AR eI — 8, H T8 RHE T 1 B A
PR SE H 35U, (I KRR EW, HT
RS AP LR BN TR] B AR PR IR R A
PP IR sh TABESE, dsr ek UIE S B
B AR REAR R, A ARSI MR Y ik

FEAHTE . MR R SR . FRAIR
| REE S

1 #R5FZ*E
1.1 ##
FSCUIIEAE ke TR BRI A LR
B = A BR S B A AE 5 AE P LK 7 g T S
B WK, ARAEAFT IR SR AR, RIS
& 10 om RO 3 A SE5G 41K}
12 A&
12,1 A3z ¥ A ST LA, Yl
B 1~1.5 cm BUZEEE, 1% R e A R VS T T 14
Ja B K HPE 90 min, PR ZEMEK bk 2 W
0025 07 M 25 2R B o i e B 2 IH B 0k 0 — A
W, BEIEETAES, BIA 75%R R 1 AW
sl 30s, HICHKMEER, FHIA 0.1%F K
W HATINEE, WE S ASARIEE (20 3. 4, 5,
6 min ) FIHFEALEE, e FHICE KMk 5 . #
0025 F1 Al 25 25 Be 3 A T M A R 2 6-BA
(0.5.1.0,1.5 mg/L )HI NAA(0.1,0.2,0.3 mg/L)
— G2 30 g/L BEFER 7 o/L AR MS $5
FEEE L, KiFRILAR) pH M 5.8~6.0, HigR&MF:
JE(25+2)°C, JEHESREE 2000~3000 1x, YA [A]
12 hd; BERERD | DSAME, AN EEE R 30
i, TR 3, FEME 20 dgitis Y8/
TR Hodp g e R =5 YL (1 S AR B0/ 3 Fh B A
TRELx100% , B =R 1) S ME A4 Fh g4
FAEx100%., £F)5 30 d i 2B SR Hf
S, IR AMEAR I A KRB, Horp 2R 5 R =
75 W 2E B SME AR R A Fh A AME AR $ < 100%,
PAZE MB=R % 30 d SR A R 2E s
1.2.2 ¥ W FREHESMERTES, M
T B ARG T 3 4l ik, BB B AN X
SrTRZEFIRZE . B P A RS — i T
W, VIR 1~1.5 em ZE4 W 25288, M EAR
[F) i R R s s 3R 3, Hidh 6-BA MOIRE
4 1.0, 1.5, 2.0 mg/L, NAA & 0.05, 0.10,
0.15 mg/L. 33508 MS. 1/2MS . 1/4MS =Ff,
—— A LGSR BT . 795 40 ]
1.2.1; FAACBRAEFR 30 i, BHHAEFRR 5 A HF 2R
B, #1423k, RS 30 d ST gE R BRI Ak
KAF L, o 3G5E R B3 5 15 57 e N S 28U
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TR R B, ARG R=ARCGF B (HRm=1.0 cm)
A5 30 d JEIRN BRI 100%, #RiE (em) =ik
B A BT ; H Excel 2003 KAl
SPSS 17.0 Bk 47 B AL B B AR R AR K
RE—B T ERE WV 1~1.5 em 2247 197 2F
2R B, BB & hp AR AE R SR 3L ( MS+6-BA
1.0 mg/L+NAA 0.15 mg/L ) 1, 853 50F 1.2.1;
JCHRRIBEE 3 ANAbPE: 8. 12, 16 h/d, AEA4MAb
PREEFP 30 i, FHHUAEFRN S ANZE, HE 3K R
J5 30 d Gt TE R A, ARCGERMEYtkE (i
BB 1.2.1)

1.2.3  #aW AEARIES AWK IR R MW A
R(NAA/BA UK, AR IR HH 1/2MS,
LN NAA (0.05, 0.1, 0.15, 0.2 mg/L) 4 -4k
PR AN IBA (0.05, 0.1, 0.15, 0.2 mg/L) 4
AL R 7S AR I R AR AR IR rh AR RORAS 3
A —F T HEE YR 2 em 2245 VB, #iRh 2k
REEFRIEE, BFRAME 1.2.1; AR
30 i, BHMEE 3 A, EXE 3R, R 20 d
WELI- Tt A AR, O P A AR = AR B R B
MR R Bx100%, KUEALHEE] 1.2.2,

1.2.4 NG ARSI AR BT
AL B IC HE X T P AR AR A S . R ER AR KT 57
Ferp A K MRS R (5~6 cm) BYAR
AERRTCEE T, KR RS 2 F AR A N AR TP 55
B 1 d, FIFSIMADEICREK, FEN 7 do
MGG TER T, MHEESRREY T, A
NAA (50, 100 mg/L ) Fil ABT A=K ( 500 mg/L )
SR HE S min J5, A TLHIBRILR (154 .
WA BA= 1, Bkt EA=21, KR
TR BRRE=2:1: 1), BiEK, BE
RE A 96 bR BRI 25 °C/20 C,
ZRMWEN 90%, FEFRFK R, B 3d
MEE—WK, FEfE 7d SIFGARE, Fihd
R =347 A= M AR BT MR U 100%

1.2.5 AMRGOEGSHR IR FEERE
s (i) R A8 2L 0 X A AR B B RS AR SICR R 2 . X
AR FRILREFE 20 d J5 AR RRIEA T 00, XA AR
WM 1 d)JEIFEE 2. 4. 6. 8 d R T
HATHRYE , /O VR TC TR B AR AR RN A 1 R
BB TOEER (Foxt ., Bt B\a=2:1,
Tkt o BERA=2 1. Hikt  EG  BERE=
3:1:1) W, AL 96 Bk, ARG 15 d &

VRS, B AR R~ B A BB
AR Ex100%.
13 #imstE

SR SPSS 17.0 o 55 4o M 45 07 2%
ST

2 HER55H

21 HMREEF

2.1.1 N AR A SMALARE AR Hra A
T 75 I 18] % T 25 R0 2 A A 1 T T RO A T
225 TZFLL 0.1%FH R R TH # 3 min T #ERCR
lf, 1 3 min AHEE 4 min 75 4R LN
2.2%, HAiEF 3 min 5 SRR RS Rk, A
] 96.7%. M 0.1%FREWIHEE 6 min J5, 154
Foh 0, (Bl TIHER KRR, G
AR 30% . 0.1% T ok i 1T #5710 27 25 B 4 min
FEAETHEER ], BEBT RIS BRIR 92.2%, V5 4L
H 4.4%, TH# 5 min BFRTEYCRA 1.1%, (HRTE
FAVH 82.2%, IHTFE 6 min BT HT5 YL Z R 0, B,
TR TR 55.5%. BHIL, LL01%FFRE R
SRIEEER, T ZFAIME A 1 fe A I #E SRR 3 min,
5 I 2 25 B 1 SN A B A T BE IS TE) A 4 min LA
THOLILE 1,

R 1 AEH S BT KE SMEEE SRR

Tab. 1 Effects of sterilizing time on sterilizing of
terminal buds and lateral buds as explants
THIEEAL AT G Y e -2 R
Sterilization Disinfection Average pollution Average survival
site time/min rate/% rate/%
2 25.6° 74.4°
B 3 2.2° 96.7°
Terminal 4 2.2° 86.7°
buds 5 L1° 57.8°
6 0.0° 30.0¢
2 37.8° 61.1°
b a
T2 3 14.4 85.6
Axillary 4 4.4¢ 92.2%
buds 5 IRE 82.2°
6 0.0° 55.5°

1 WS EHE A NG bR R Ab B ) 25 5 2 (P <0.05 ),
Note: Different lowercase letters in the same column indicate
significant differences between treatments (P<0.05).

2,12 #EmRIWAEAGHFFOHE LI HE
R ME AR TR 2R [RR BC L R R SR I v,
VIFR 35 25 0 A 2R 15 6 TG B 1 5 S RS2



718

O AE B F R

%40 &

LR 2, HEFNE 30 d, ERTA G SRR
HMEARIER S S A m i A 2L, (RS AE O s B
25, M NAAWE N 0.2, 0.3 mg/L i}, iHSFH
MUTHARERR L, I NAA WEBEEAH T
TZER B & R B 2R AT, 5 7 A e 2E a0
PEESAE; 4 NAA MR 0.1 mg/L B, 6-BA ¥
£ 0.5~1.5 mg/L Z[HE, Bfgifs 3 K T,
M 6-BA WE K 1.0, 1.5 mg/L I, FHiFEFREN
100%, 74 R IO et . i faaksg, JEAH

BRI S A, I Re b AR AL 2 AR E 2F,
Hrp 6-BA # ¥ K 1.0 mg/L BB S (100% )
FEAZEEE (1.69 4> ) YiRRIE KR, H T i#E—2
Wt B 2R I L AME R TS B 1A S sg i, R
SPSS H X WA KE 77 vh 2R 5 5 23 A ZE VB
BARIEAT I 220001, Zad BB, P<0.05, HP
£ a=0.05 KV I, SAM T ZEAEEEER.
gi bprik, UIEAS M IR ERIAR R SRS R
MS+6-BA 1.0 mg/L+NAA 0.1 mg/L.

® 2 6-BAFINAA B EEEE SN
Tab. 2 Effects of different combinations of 6-BA and NAA on induction of sterile plantlets

THFRGE  THRFLK

Aib B 6-BA/ NAA/ HEARRAL
Temen (gL meL) e sen A e of
1 0.5 0.1 98.9° 1.16° WM, T rise, EHARaammas
5 05 02 933 027 LR M ESE B, Ko @das, mAaKeE
%, Jow B A AL, it myi AR
3 05 03 33 0.08" ki@ﬁﬁ%,%ﬁ%ﬁ@k,ﬁ%ﬁﬁ%%@%ﬁ%,
THEMBERL, B HSmE, sl ™R
T T ) W 45 - ok o s a0
A o o1 100.0° L69° Zzzﬁﬁ,wﬁﬁﬁ,ikﬁgm,%ﬁﬁmﬁ@ﬁ
5 1.0 0.2 36.7° 0.40¢ R0, TWWMIBERE, K&, R Eamds
6 1.0 0.3 23.3¢ 0.26° A, Wi RHE, WAL, EEKEEGHN
; s o1 100.0° o gzgﬁi,WHmﬁ,iﬁﬁﬁﬁm,%%&wﬁﬁ
8 1.5 0.2 45.6° 0.52¢ R, TWEEBRAE, mhdssE
0 s 03 1006 0.37¢ ii TR E ARG, NSRRI, Eaas
CK 0 0 1.3° 0.03" KW KHE, MR ERESF

W RPIARNG FRE LR A B R 22 55 B3 (P<0.05) -

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).

2.2 BEIEHE

22,1 BARARB A G IR IR0
e fER 3 AT WLANEL 1, FERTA AN R G 7 3 R ik
o, AMEAREEER A A A i A 2, (R4 AL T ]
SRR A KIE W 22 R0 . &3 1 (6-BA
1.0 mg/L+NAA 0.05 mg/L ) . Zb 3 6( 6-BA 1.5 mg/L+
NAA 0.15mg/L) . 43 8 (6-BA 2.0 mg/L+NAA
0.1 mg/L) AR EERCP, MR, R ECRHE
e e g, o DIAR 3 6 AR SR i /b B 3( 6-BA
1.0 mg/LANAA 0.15 mg/L )  AbH 5(6-BA 1.5 mg/L+NAA
0.1 mg/L ). AbH 7( 6-BA 2.0 mg/L+NAA 0.05 mg/L )
M TC I AR K RNE , FARIREE, B o
HRES AR e, ZE BRvR, DLOCE R O
VIBAE M AME RS 7Y 5 S 57, HAh 2 MS+6-BA

1.5 mg/L+ NAA 0.15 mg/L HHa5E 25, N
3.05,

222 BAARBGNELEGHLF EOGHH W
3 AL, EAEEIA MR ERRR, Hip
B 6 (V- B RCEF R, =ik 65.26%, AbF
T WA RCEREBAR, UM 27.98%, il b RIE
K, KRy 3 AN E XA RCEER IR K
MRy BEAREEFRFES>NAA>6-BA,

FH SPSS B x A R 27400, P>0.05,
RI7E @=0.05 /K- I 9 UL Ty Z RIS A i 3 Pk 2=
5, HZEHAFFE, FbiE FRR A LSD kit
FPEHR AT . NAA FSEARKR 2T I AR
SR EA BEHEZES (P<0.05) , 6-BAX|
BHEFENHFRARLF REEES (P>0.05) .
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Tab. 3 Effects of different formula of media on multiplication of sterile plantlets

fb g 6-BA NAA %Ati%a%% e kL Jﬁi@ﬁ:ﬂﬁi IR BIE
Treatment /(mgL) fmgl)  HED Growth Status cormination rte/% _ prolieration coeffcient
W sl ET Y Yk 4

1 1.0 0.05  MS ﬁi;gﬁﬁﬁjgﬁggﬁj E 57.48° 2.81°

2 1.0 0.10 1/2MS iﬁggigg%iiﬁé ERBER 48.69° 2.13°

3 1.0 0.15 1/4MS §§ﬁ§§+§§§§ggzgg IR 36.30° 1.79°

4 1.5 0.05 1/2MS éﬁgijggﬁgggﬁ EREER 41.88¢ 2.60°

H A% K- L8

5 1.5 0.10  1/4MS ;ﬁiﬁg?zﬁgégﬁz AR 35.97¢ 1.64¢

6 1.5 0.15 MS ;fggggﬂzﬁmﬁ ERERR, B 65.26" 3.05°

7 2.0 0.05 1/4MS ?i;ﬁi%{égggiﬁﬁ RO 27.98" 1.558

8 2.0 0.10  MS iggﬁi@q%ﬁ%% ERER, BN 56.53° 2.43¢

9 2.0 0.15 1/2MS THESERIL, TrRRR0, ERER 56.63° 2.11°

— i, AR A

T B R/NG B R A BR A 22 57 .25 (P<0.05) -

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).

A: Ab¥1; B: 4H3; C: 4bPES5; D: Ab¥ 6,
A: Proliferation culture 1; B: Proliferation culture 3; C: Proliferation culture 5; D: Proliferation culture 6.

B 1 RRMSEERE R 45 RE L KRS

Fig. 1

XFFAESEATX R, 3 AN R s R MEK
Woh . FEARBEFRILSNAA>6-BA,
LU E45 R, MS+6-BA 1.0 mg/L+ NAA -
0.15 mg/L, MS+6-BA 1.5 mg/L+ NAA 0.15 mg/L Fll
MS+6-BA 2.0 mg/L+NAA 0.15 mg/L ¥4 | T4
A R ARCERNSES. B, RAEE5E
JEI MS+6-BA 1.5 mg/L+NAA 0.15 mg/L F £ F
TARIFHEIE R B R s ST -
223 RBEESEE G RAE G0
HRCEE RSB E VIR 1~1.5 em £ 45
()i 2F 25 B, Hfh 2 iR 4L A R i s 3R 0
1 ( MS+6-BA 1.5 mg/L+NAA 0.15 mg/L ) , St
WAL BEN 8. 12, 16 h/d, $EFE 30 d SEiHI7H
B ARCGERICFE R, K 4 AT, 7R 3

Growth status of different value-added media after 45 days

ARbEEHR, AREE 2 (DR 12 h/d) HABE 3 (DGR
16 h/d ) W i e At AR R HUBE R, Horp
LB 3 (B RE R ECRAA BCE R R B K E,
VI H A 3.44 cm, H5AEH 1 (OGHR 8 h/d) Z A
W2EIRF] 2.02 em, ARCGFR G 1 Z A 2556
23.01%,

i — 20 W BUHR AT O 25 40 BT R 2 L AT
W, SEBHE T E Y HA T RE, TG
XTHGTE R E . A RCE R IO A B
e, UIAEAE R GFE IS IR 0 S A BRI ]
16 h/d.

g bRTk, UIEs PR MERAEEAE R
JEk MS+6-BA 1.5 mg/L+NAA 0.15 mg/L, B¢ 1%
R AR IR E] g 16 h/d,
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Tab. 4 Effects of lighting time on multiplication of sterile plantlets

e HE B I .44 . A 7k 25 5 SV A BT
s Jlﬁ,»\tE—J'IFTJ ?ﬂ]iaﬁﬁ/%ﬁ :F‘igﬁﬁ&ﬂ:}z T ) He KR
Treatment Ilumination  Average proliferation ~ Average effective ~ Average seedling Growth status
time/(h-d™") coefficient germination rate/% height/cm
1 8 2.38° 47.08° 1.42¢ TR AR, A KBRS
2 12 3.05° 65.26° 3.22° TR, iR ek, A AR
3 16 317 70.09° 3.44* TCwE I, AR, AR R
W2 0.79 23.01 2.02

E: FSAR/NG PRSI 25 B3 (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).

23 MAER

BEBETERE IR A AR, VIR 2 em ZE 4+ )
VIB:, A EARFMEA AR IR, 3
Bl 20 d JE SIS ERIEN (B 2) o HES
AU, BEFRFP AR R, SR TOAR A AR
HA REHCR, fEAERS, ARRE . BEK LR
FEARRE L, YRBMEHER-, R4 CK 1
MR A 96.67%, TESIN T AK R IR A4
HER IR 100%, HAR RAKHH: o %F 2L -5
SPSS #AHEAT AT, S5 W ORI A NAA
ZI), AR AL, KR B EEER;
AR L) IBA Z 1], RS8R IR AN AE

BEMEZES, B NAA RS F, REARR
JinIBA BYAbFRZEAH:, HAEARAR AL . AR BRI
T IBA AbHE4] . 25 LR, NAA Fl IBA ¥iE &
AT AR ORI AR,
2.4 HAMEREESE

MK 6 AE N, LW EH 50, 100 mg/L 1)
NAA WAL FE 5 min J5, FF4 A9 R R A0 42 HiL R
B350 96.9% , T A %530 R 18.7 F119.0 4R,
1 ABT A= H38) 500 mg/L IZREN, AR AER
RN 93.8%, FIAMRECH 12 1, BEAK T HAh
PIZHAbEE, UL,  CEM JORE I PR AMT
AN NAA 50 mg/L Fl NAA 100 mg/L.,

R 5 MERE L X A A RE R0

Tab. 5 Effects of combinations of plant regulators on rooting of root-free plantlets in vitro

b3 NAA/  IBA/ AR TR A TR AL
Treatment (mg'L™") (mgL") Rootingrate/%  Average number of roots  Average root length/cm Root thickness

CK 0 0 96.67 5.3 1.3 i

1 0.05 0 100 15.2 22 H

2 0.10 0 100 15.2 2.3 il

3 0.15 0 100 15.0 2.3 il

4 0.20 0 100 15.4 2.2 il

5 0 0.05 100 15.9 2.9 B

6 0 0.10 100 16.2 2.7 Bofl

7 0 0.15 100 16.1 2.6 Bofl

8 0 0.20 100 16.0 2.7 BOM

A: XHRH; B: 48 2; CAM 6,
A: Rooting culture CK; B:Proliferation culture 2; C: Proliferation culture 6.
2 AEEREFESE 20 RPHERFR
Fig. 2 Rooting situation of different rooting media after 20 days
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A Jn 5 d, WEER] 4 FhAS R BC LE A4 2 o
e, R RO IR BRR 7 d S E R
LA, 3k 7 [0, JOMRETE 4 R IR R
Y LE R DA —E 25 5 o Horp, ST R AT
AT BERE=1 1 RO A S R A R R iR

. BN 96996,1HE§25 P BEA=1 1 XA
GHE AR L, k14 1, Hik, ‘AR’

TCHE T S EFF IR SE O e A BERA=1 1 1
ZE L TR, AN T4 AR AR 1 S5 A Ak B A

5 em Ze A7 I TR B 58 AE AR 71 NAA 50 mg/L 5§

NAA 100 mg/L AbFEVRFE 5 min J5 , FFfEEA ¢

BEA=1: | AP TR

25 HEBH

2,51 et s ARG B RARG TR KL

WRIEFE 20 d AL RH BB AR, 25

R 6 HERFITEEHMIMERKZNT

Tab. 6 Effect of root ingredient on the roots
outside sterile bottle

Ak 3 AR -4 A R A
Treatment Rooting rate/% Average number of roots
NAA 50 mg/L 96.9 18.7*
NAA 100 mg/L 96.9 19.0°
ABT EARHB 500 mg/L 93.8 12.0°
E: RFIAR/NG PRSI 22 57 3 (P<0.05) .

Note: Different lowercase letters in the same column indicate
significant difference between treatments (P<0.05).

x7 EREENTHEEMIMNERBIIE
Tab. 7 Effect of matrix ratio on rooting
outside sterile bottle

BB LT R -2 AR
Treatment Survival rate/% Average number of roots

Vel 96.9 12.7

B BEE=1:1 96.9 14.0

Bkt EA=2 1 87.5 11.3

B o s BEk

jﬁ Ef : B 93.8 12.0
"H=2:1:1

HATRRIBT S, BRER IR 1 - 8
BERAE=3: 1 1 WEFRAE T, Bi)E 25d 41t
BLIE R, NFE 8 HmlHl, FAsE 1 d 5SS 6 d A9k
HICR B, AR 255 100%, 45 1 dFITF
i 2 d TSRk, i 88.54%, XAIREZH T
PR v B )ik, TG TR B VA T R A T Y AR 4R
ANFEIRES . REEARGH/NHAES, &
LAKIE, FA3E 1 d 5T EE 8 d BTG RN 91.67%,
TERRHT R T A s R 3 A A5 g, FMRIR R
R, BARIE S A WA . BRI, AR IR Rt
it 0 MSIFEE R 1 d, BT EA 6 do

®8 HENEXMNERGBRAROIZM

Tab. 8 Effect of time of domestication on transplanting
of rooted plantlets

NP 3¢ (2 73 I AR DAGES
Days of Number of Number of living ~ Survival
refining/d  transplanted plants plants rate/%

2 96 85 88.54

4 96 93 96.90

6 96 96 100.00

8 96 88 91.67

2.5.2 IR BT A ARG A R AR 69 h %i
HREEFE 20 d ZE A7 T TR 1 B 31 A SR 20 T AT

SRE 1 d, HIFEAE 6d)E, @ﬁ§4ﬁﬁﬁ
Ao LA BE T, RERJ5 20 d it s R A ER /)N
HAERRS (B 3) . m& 9 mlll, AWEE
FoRA W =2 1, Bkt BERA=2: 1 flAE
et WA BERE=3 11X 3R R
BRI 340 100%, Hof Rk + @ 184« BERE
=31 1 XPAEG/NE ARG A, R R
L, HTsmAgmt i, Rk, maiRsg, 4
PR AR LT, Rk H BRI e, G F
H 93.75%, FERSAR AL TR b BT T 2 R B 1
Mo B, AR NERAAERERIEE RN R L g

RO FEERELLXEREHRIRNOZM

Tab. 9 Effect of combinations of media on transplanting of rooted plantlets

BRI R MEL T BR & IARES ARAFLR
Transplanting matrix Number of transplanted plants ~ Number of living plants Survival rate/% Growing situation
gt 96 90 93.75 NI B, KB
Rt s B A=2 0 1 96 96 100.00 ANETRE R, R
Wt BERAE=2 1 96 96 100.00 NI B, RSy
HHL A BHA=3 11 96 96 100.00 ANHIRE R, K R
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A TP B: 4 MASAREEDT; C: BAUG 20 d.

C 8

A: Seedling hardening; B: Four types of substrates; C: 20 days after transplanted.
B3 BEkBH

Fig. 3 Plantlet acclimatization and transplant

A BEAE3 11,

LA UL BT, AR MR TN
SEM TP 1 d, FIFSEMRN 6 d, THIERR
ZEWENNE, BRI FERE 8a 2
BRAE=3:1: 1 EF,

3 g

YRR A B . Rr R R AR
FrREAAL B B SZ I, 27 R A O A5
Bz N AR ANE R T ke, X —
SRR RSO 5| 55 B AT S A T A B
PR, AT DU P9 AR A SRR R — SO I R
7k[10—11]o

BRHEDE A BARRA 2 F, 2500815
S AME R B3 A 2 25 ON B R R N S A
HAVFAMEIX 2 Fhikie . REBEFRE AN,
2B RN MER A S A E ., R
LSRR ST S bR o o0 N 3 A AR 2 | e NG
44, Shinoyama 2! ViF5y e Wi 1 AT 45 40 2154
RS AR R TTE 143~180 d, MASE 2 HAES
SHER BT 80~120 d, HAIGA AR LA
EFIH IR R AR, AR Bk
AEFWITE, LA TR ZE S S E
RS TR R, FHWTFE5R . TZEAMERT
BAETHFE SN 75%9KE 30 s+0.1%TH RIS
B 3 min; WM AE RN ERAEIE R AR T5%TE
¥ 30 s+0. 1% R TH 7 4 min; ZERIIE TR,
DATH 253755 G DA 1 AN A 28 I 20O Ll I 2F 25 B
B, B, TWEE e SR A ME R E
B R ERAERIRIE R AN MS+6-BA 1.0 mg/L+
NAA 0.1 mg/L,

FERE P A 208 35 rPeole AN 8] A A A A ) 7
AT AP, 2 b R B, &

AP L B, FEXHAMEAR R S R,
INTEIVE FE 1Y) 6-BA Fll NAA FEAT2H A H B — 1R R
6-BA XJ ZF I H A& 5 R, AP A5 IR R
CEURE JCTR B O AR SR ) f AR AR R R S
MS+6-BA 1.5 mg/L+NAA 0.15 mg/L, F HFi#E ¢
HEBS (B A A4, JE PR B AR R B 2 8 m, 2406
HRIFEY 16 hd B, FH#ERET 8 hvd
12 h/d, HIEE AR g, X —245
5 Adams 25V Kurilsik 25 AIFFE 45 B — 3,
SR ) R B S HE AR B AR, A AR 4
B, TEA BRI B — e oA RS R BN
T NAA . IBA 5 IAA R Z 55T, 55
A ER L, BT IRk . MRt
EmRERIT R, 1/2MS B3R MS 557
B 1/4MS KR EEE R T RHE R AER KRR
AFgEAF i, HEEI T AERKZEMN 1/2MS B3Rt
BIReiA S R OAREER, AMREIK 100%.
TG T A B R X HG O R 0 % A 3] DG B A
FH B AT LA T B A A R DRI L E . TG TR
R TR RIS S U B B 2R ) HAR A EE T, &
Ak, B R AR O 2 ha s 1 d,
FraE 6 d TR AR BB Rk £ - iR
BERAE=3 1 1 R, Bk 15 d G s R ik
100%; Fipc+ 2 84« BERA=3 1 1+ 1 NEfiE
FILTT, B 20 d JFRTERIK 100%, /NEKE
g, KR
ABFFEATT e T A AR RS B 1 #8 b AS A%
2R T TR AR . S5 R,
ANFARAE AR W FEAL B 5 em ZE 45 (W JCAR 1
LA AR NAA 50 mg/L 5; NAA 100 mg/L Ab
HRWE S min 5, FHA 284 2EA=1 : 1 4
BRI PHATR SR . R M AR Uit —2
W DR AL A AR A, LAt A
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