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Abstract: Hippeastrum is a new kind of flower introduced in large scale from abroad in recent years, but its seedlings
are expensive, regular scale cuttage propagation speed is slow and needs a large number of mother bulbs. Cross breeding,
a common method for its new varieties, however, has poor orientation. This aim of this study was to establish an effi-
cient callus regeneration system for rapid propagation and factory production of seedlings, which can also be used for
the orientation breeding of Hippeastrum. The effects about different plant growth regulators on callus induction and
plantlet regeneration were studied with the leaves of Hippeastrum ‘Bankkok Rose’ plantlet in vitro. The highest induction
rate of callus (39.67%) was observed when the basal leaves of the buds in vitro were cultured on MS+2,4-D 2.00 mg/L+
TDZ 0.50 mg/L medium for 45 days. The optimal medium for callus proliferation was MS+6-BA 2.00 mg/L, and the
average proliferation was 4.01 times every 20 days. The optimal medium for callus differentiation was MS+ KT 0.50 mg/L.
After 60 days, the adventitious bud differentiation coefficient reached 10.59, and the seedling formation coefficient was
5.67. The rooting rate reached 100% after 30 days in MS+IBA 0.50 mg/L. After 30 days of root culture, the small plants
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were transplanted to the coir: peat soil: vermiculite =1 : 1 : 1 substrate, and the survival rate reached 93.33% after 30
days. This study could provide technical support for industrial propagation of Hippeastrum seedlings, and also provide

excellent receptor materials for subsequent molecular breeding.

Keywords: Hippeastrum; leave in vitro; plant growth regulators; tissue culture
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R . HAME L, BRI, 5~6 Ml
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TR 2,4-D R FE 4 LSRG I S sk e
W, HAAEZ R EEER, AR
2,4-D 3R LRBIAE S AMAL, it —HE
PATERIRAS ARG 8. 24 2,4-D WA F] 2.00 mg/L

W, AR TE R R, K 39.67%. 24 2,4-D
5.00 mg/L B}, AL TRAN 3.17%, KEBsr
MR RASET . BRI, ARTREZL S A IR TCH T
WAL F A BRI MS+2,4-D 2.00 mg/L+
TDZ 0.50 mg/L,

BOGALBEFR
Frequency of callus induction/%

2,4-D¥RE
2,4-D concentration/(mg-L™")

A: RFEWEEE 2,4-D 5 TDZ 0.50 mg/L 2041 MS K355k FAres

HARFE R, AR/NGFREFRIREHE 2R B E (P<0.05);

B: M H7E MS+2,4-D 2.00 mg/L+TDZ 0.50 mg/L }%3% 45 d Bf (4

RBL, e: Pt A A A2 C: AL 4 4UfE MS+6-BA 2.00 mg/L

WAL D SR 60 d BRIIRAL, £ BRI A A K

IO B S R B A AN 2
A: Callus induction rate on MS medium with different concentra-
tions of 2,4-D and TDZ 0.50 mg/L, different lowercase letters in-
dicate significant difference among treatments (P<0.05);

B: Regeneration status of leaves after 45 d of culture on MS+2,4-D
2.00 mg/L+TDZ 0.50 mg/L, e: Induced callus; C: Callus subcul-
tured on MS+6-BA 2.00 mg/L; D: Regeneration status of leaves
after 60 d of culture on MS+2,4-D 2.00 mg/L+TDZ 0.50 mg/L,

f: Adventitious bud induced from calli that were not cut off from
the original leaves in time.
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Fig. 1 Induction of callus
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A LG YR RN E 2R R B, L
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EBATM 6-BA B, @HAHLMEAR 100%, X RKE 6-BA T, @idldisnfe, @A0HA
AW —AR SR T N A LURES . hieds O BUR S R e 7 568 MS+6-BA 2.00 mg/L
i, 6-BA ¥ i AR A A T A 4 U 5 (& 2),

R 1 A[E 6-BA R EXT B {5 H A I8 5H 1 220

Tab. 1 Effects of different concentrations of 6-BA on callus proliferation

6-BA W JE A v A AL 05 2 23 08 AR ANRE IR T KR A
Concentration of Biological weight gain Callus weight gain Adventitious bud Growth st:tus
6-BA/(mg-L 1) multiple multiple differentiation rate/%

0.00 3.86+0.21° 1.50+0.14¢ 100.00+0.00* FEBZL, R, Fibi
1.00 5.65+0.58° 3.21+0.66™ 50.00+5.77° FEBRE T, A 2E A
2.00 4.01+0.54° 4.01+£0.53" 0.00+0.00° fEEE (0, JTUHIE AL
4.00 2.96+0.04° 2.96+0.07° 0.00+0.00° IR, S
6.00 2.84+0.24° 2.84+0.24° 0.00+0.00° AR, RigE M

T WS A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

A: 6-BA 0 mg/L; B: 6- BA 1.00 mg/L; C: 6-BA 2.00 mg/L; D: 6-BA 4.00 mg/L; E: 6-BA 6.00 mg/L.
B2 FREKE 6-BA Xt &5 HRIEHEN R

Fig. 2 Effects of different concentrations of 6-BA on callus proliferation

23 HRAELRSK F2 3 MS+KT 0.50 mg/L.,

WAL AR AR E KT MR R E
KT+NAA () MS 57735 8537 20 d B, K4
P20 250 €0 P 5 B B % 0 SRRk FRIR Ak
2, 30 d BRI R AT WL AN 2 2, 45 d BEAR
FEZFI AR, 60 d B RS ASE ZEIE UM ST /1N
FERE, MRERH: . MAEARFRE 6-BA FIR[R]
JE 6-BA+NAA Bi3R3t B py@ g, 20d )5, K
WA AHSURIH R R 5 A, 5 KT A3414H
b, RADEAZE/NFS, 30 dEAVECHE
L, 60 d BHE B/ IMERER A (3 ),

M1 2% 2 A0, KT A BEAH A4 4 8L R g
T 6-BA ZbFHA, 4 KT 0.50 mg/L B Ay f54H 40
IR B, 1K 10.59, SRR A4 U
Bl 567, FHEE R 6.83cm; Hik K KT
0.75 mg/L B, WALk RECk 8.33, V4
A2V BN 2,58, SERRE N 4.83 em;
2 6-BA Wy 1.00 mg/L,NAA ¥ & 4 1.00 mg/L
BF, @A LUME RS, S 1.30, FIRH

A: 6-BA 0.50 mg/L; B: 6-BA 0.50 mg/L+NAA 0.50 mg/L; C: KT

RARHLHEECH 0.17, Pk 2.07 em. R, 0.50 mg/L; D: KT 0.50 mg/L+NAA 0.50 mg/L.
ABFFERHI, NAA XE& A B 14 210 51 3 RRRE GBA, KT 5 NAA BEXDL
£ BB, KT AR T RGHSUME, 6-BA Xt ARD LT

’. N e o - o Fig. 3 Effects of different concentrations of 6-BA, KT
WAL AR B2, RIEEHR 55 and NAA on callus differentiation
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®2 AEIRE 6-BA. KT 5 NAA AEXRGAR S L HZ T
Tab. 2 Effects of different concentrations of 6-BA, KT and NAA on callus differentiation

6-BA W J¥ KT ¥ i NAA e IR I R E -4 5 AT A 45 R 2 AR ¥k
Concentration of Concentration of Concentration of Differentiation Differentiation  Average number of seedlings ~ Average plant
6-BA/(mg-L™") KT/(mg-L™) NAA/(mg-L™) rate/% coefficient ~ produced from each callus group  height/cm

0.25 0.00 0.00 83.33+£8.33% 3.62+0.72¢ 0.50+0.25" 3.83+0.44"4
0.25 0.00 0.50 58.33+8.33" 3.04+0.40' 1.17+0.83%% 3.17+0.44
0.50 0.00 0.00 83.33+16.67"  4.3420.34%" 1.8340.41°% 4.33+0.33%
0.50 0.00 0.50 58.33+£22.05° 3.00+0.40' 0.75+0.25% 3.67+0.44"4
0.75 0.00 0.00 91.67+8.33* 3.96+0.42¢" 0.25+0.14¢ 3.50+0.50
0.75 0.00 0.50 83.33+8.33" 2.75+0.14! 0.58+0.22°'® 5.83+0.73%
1.00 0.00 0.00 58.33+16.67° 3.96+0.11" 0.58+0.22°'® 4.00+1.00°
1.00 0.00 0.10 76.67£12.01°  3.72+0.26%" 1.07£0.97%" 1.83+0.93%
1.00 0.00 0.20 73.33+3.33® 3.100.60" 0.20+0.57¢ 2.33+0.17°%
1.00 0.00 0.50 58.33+8.33" 2.92+0.50' 0.58+0.22¢% 2.67+0.17°%
1.00 0.00 1.00 58.33+4.41° 1.30£0.12 0.17+0.67¢ 2.07+0.67%
0.00 0.25 0.00 100.00+0.00* 7.88+0.31% 3.42+0.22° 4.33+0.17°
0.00 0.25 0.50 91.67+8.33* 6.92+0.36 1.42£0.22¢ 4.00+0.58
0.00 0.50 0.00 100.00£0.00° 10.59+0.18° 5.67+1.01° 6.83+0.73"
0.00 0.50 0.50 91.67+8.33* 7.84+0.29" 0.92+0.68 2.33+1.20°
0.00 0.75 0.00 100.00+0.00* 8.33+0.300° 2.58+0.30" 4.83+0.44"°
0.00 0.75 0.50 83.33+£8.33% 5.63+0.94° 0.25+0.25¢ 1.00£1.00°
0.00 1.00 0.00 100.00+0.00* 8.04+0.42% 2.00+0.25% 4.33+1.33%
0.00 1.00 0.50 91.67+8.33* 4.63+0.07" 0.25+0.14¢ 3.17+1.59%
0.00 0.00 0.00 100.00+0.00* 5.88+0.50% 2.08+0.58°¢ 4.00+0.50*

T WS A A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

24 AEFHEREFMIEEHBR

3R 3 AT, TEAFVREE IBA Fl NAA 4G
) MS 5353 I, ARTNAT I 4 KER o0 AN 22 2 e
HR, AERAS [F] Ah B ) A7 76 22 57 NAA VR BE Oy 0 B,
AEFAEMR . FIREC. Itk BE IBA WE
HOmEISE LA ESEE ., s, EEEFRET
WA B NAA, AN AR AN B E . 76
A H, BRI AR 100%, FIIREL
43, PR KREK 2.63 cm, {HZZAH TR 40
K, EHbkmE W B A 3.89 cm, HEMRIE AR B K
SN . M A ASUE IBA 0.50 mg/L F
IBA1.00 mg/L+NAA 0.10 mg/L I H AR SUR A AE,
THEAAREIIN 100%, FiE - YIARECH 4.85, F
BIRRK 1.48, FHEE R 6 cm, J5# TR EL
N 6.57, FEMIK 1.28, FHIkkE 4.38 (K 4),
H e LA, #EFELL MS+IBA 0.50 mg/L /EH
SRV R R IR . 5B AR AR S AR
ARE, AR - ekt EA=1:1:11
FFh ISR, FEIE IR 93.33%,

3 itig

2R T 2T 405 26 480 B P A A 2R 1 S o G
T P R4 T B s AL AR R il B
FE . HAT, RIS BT, £
2 SME ST FRAE R 2R LR E TR M L
PAFRMAL, R | EHEAREARN ',
DR . TR o R Ap Rl
S HEAT R AT B R AR BF ST, AR TT I3RS A
Rt 2H, (HZ b . BOR SRR AR5
DA TRAT 2 45 B B 85250 YR ARG, 2 Wk LA b B T
FE I P BB R AL, R 32 R B AU 1]
BRI, AR HL R & 2, AR S R TS
PR T 8 45 T B 2 R 0 10 5l i - s il 2
SIS (40 A 2L R — U A T AN I
Sy RERHHE LS S th A ALY, BRI R TIAT I A T
RS EGHARIMERE K, TR 2R
SRACAIL IS A RE TS S AL L 2

L0 A T4 70 o 28 e S S A 4 2 4
BRI e R 2225 T4 1l TDZ 1y —Fi
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Tab. 3 Effects of combinations of IBA and NAA at different concentrations on rooting of adventitious buds

IBA W% NAA ¥ AR - HIHRAL PRI ¥k
Concentration of IBA  Concentration of NAA Rooting Average root Average root Average plant

/(mg-L™") /(mg- L") rate/% number length/cm height/cm
0.00 0.00 100+0.00* 4.30+0.42 2.63£0.24° 3.89+0.13°
0.50 0.00 100+0.00° 4.85+0.26™° 1.48+0.19° 6.000.35°
1.00 0.00 95.00+5.00® 4.85+0.5"° 0.85+0.12%" 4.75£0.43"
1.50 0.00 80.00+8.16™° 4.50+0.71" 0.55+0.09" 4.50+0.20"
0.00 0.10 95.00+5.00™ 4.65+0.54™ 2.00+0.20° 5.50+0.35"
0.50 0.10 95.00+5.00® 4.45£0.49* 0.83+0.26%" 4.88+0.38"
1.00 0.10 100.00+0.00° 6.57+0.49° 1.28+0.75°%¢ 4.38+0.75%
1.50 0.10 70.00£12.91° 3.25+0.78° 0.48+0.25" 5.38+0.66™
0.00 0.20 80.00+11.55"° 3.60+0.63° 1.23+0.15° 4.75£0.32%
0.50 0.20 95.00+5.00™ 5.65+0.33" 1.23£0.10°% 5.37+0.43%
1.00 0.20 70.00£10.00° 4.00£0.38"™ 0.78+0.11° 5.13£0.66™
1.50 0.20 75.00+5.00" 5.05+0.38"° 0.85+0.65%F 5.45+0.89%

T WS A /NG S B3 m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

A: MS 0; B: IBA 1.00 mg/L+NAA 0.10 mg/L; C: IBA 0.50 mg/L.
4 AERE IBA 5 NAA BANREF RN

Fig. 4 Effects of combination of IBA and NAA at different concentrations on rooting of adventitious buds

R R R IETTR L RENEA T AME R A A 4
STV S A 40 R B A i — e S R P S AR
¥, TDZ 9 iz W H FHYIE S R EMFR, 1
KRIRLLIEAEY 5 6-BA FIl NAA $ERBL(L 29,
s ERSEEA N 2,4-D W AR IR PE AT 12020 1075
S HA W0, AMANI 255434 2,4-D 2.00 mg/L
IR TR LT % h @A L 205 i m . AW,
R 7E 2,4-D 2.00 mg/L Fl TDZ 0.50 mg/L # Kk
FEAA TR LNE TR EE, 5FE"
FEEREA 3, (BRFHFRENN, HIEH A6
SR R R R A 2 R [R] BT 3 3

755 A A 2 EL A IR BE A T D 4R A
T B8 RN 434 SR ST R A 5 A U AR AR R G
B, R A AGA L] B0 2R 808 i ik
MR, B %0 2,4-D 8¢ TDZ v 5 SRR, {H
JEXTRIR B & B A MEIEAPT, HUANG %P1

5XINH 2,4-D 5 TDZ 4 A H S0 A TRET 4 20
MRRSE—2 % B IE R e AR, FRATTAE A 5L 5
RS T IXRERY A58 . 6-BA TER THAL LR &R
syl R AR &, IR R, 6-BA JER
TRZTA E 2 g £ N7, i 2,4-D, TDZ
WA FARGALNIE SN, AR,
2,4-D 1 TDZ AR TRAGALNIER, HEERN
2,4-D. TDZ s HAH G R FR L, K@l
SAERKEWSIET, MEEASEFEEN
6-BA V& E 5 5L 1 AT AL Gl 4L A AR R
AW i 615 2] 6-BA ¥ JE 4 2.00 mg/L B, f@fsi
HAIGTEROR BT, HTEAS AT IR 3 4.01 4%,
1 20 d WARARJEI Y, A ARk, ([Hin
A R 5%, A otk

6-BA il KT [a] J& BEn& R 20 g 7 24 =P, DIAE
WF5E %M, 6-BA 1ERTRLLAE 215 S 7 i A
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