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Studies on Regeneration System from Petiole of

Gerbera jamesonii Bolus ‘ Sunanda’ in vitro
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Abstract ; The rapid propagation system has been established for Gerbera jamesonii Bolus ‘ Sunanda’ using leaves
with petiole as explants. The results showed that the medium with different plant growth regulator had significantly
different effects on callus morphology and differentiation capability. The optimum medum for inducing callus from
the base of petioles was Murashige and Skoog (MS) medium containing TDZ 0.3 mg L' and NAA 0.1 mg L".The
optimum explants was unfolded, light green leaves with length > 0.5 c¢cm. The subculture meduum was MS
supplemented with KT 1.0 mg L, and the induction rate was 65.9%. The adventitious bud could differentiate
cultured on MS supplemented with 6-BA 2.0mg L"and NAA 0.1 mg L, and the differentiation rate was 87.4% in
the first differentiation culture, and above 95% in the second. The half-strength MS meduum supplemented with
IBA 0.6 mg L" was optimum for inducing root and the rooting was up to 100% . When plantlets with well-
developed root system were transferred for 45 days, survival was up to 97%.
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1.1 ##

JE W 35 (Gerbera janesonii Bolus) ] 1E i Fh
‘ Sunanda’ WY LB B T RA R FHEBRAL 7
B,

B 3R LR BENE 30 g L7, FH 1 mol/lL K
HC1 2% NaOH 35 pH{EE 5.8, 5§ 6 g L', 0253
50 ml WEEE S, 8 25 m, 121C B E
(1.2 kg cm® B KHE 20 min, ZEHLREHFEE S
B, BER 25+ 1°C 6 RETEY 16 h 47, BHRE
B }30~40 pmol m?s™

1.2 RGALRKHES

DIZE4R RIS TE ISR HE(MS +6-BA 0.1 mg L' +
NAA 0.1 mg L") F3%3% 20 d BYTCHEE W 4 M B9 -
Skt E 2 A AR AR T BB AR BE B AR K R R R
Grit (29 1 mm x 1 mm)f - ARERR T LA MS %
ARIEFEM AR R R ERKF TR 3 HigkF
e 1. 2,4-D f NAA 4 IR E K FHILHAQ.4-D
1 mg L'+ NAAO0.1 mgL",2,4-D2 mg L' + NAA
01mgL"',24-D2mgL"+ NAAO.S5mgL",24-D
4mgL'+ NAAO.1 mg L"); IT. 6-BA (10.2.0.4.0,
6.0.8.0 mg L™ )Fl NAA (0.1.0.5 mg L™)10 MK
F-B94H-4 (3 1); 11 TDZ (0.1,03.05.0.7,09 mg L)l
6-BA (0.10.2.0 mg L")z NAA (0.01 mg L")11 M
BAKFHHE R 2), MREh MS ik, 8
BRI 10 0, BImEERD 6 NIME, AL 3 3
KEE. 20 d EHRIHTAHAREIE, HEHES
BRI REETRE,

1.3 BB HERK L
BHRAROARNH B E DM NAA

01 mgL'52,4-D (1.2 mg L"), 6-BA (1.2.4,

8 mg L"), TDZ (0.1.0.3 mg L")AJ MS REFEH

3), MEA AL L, 20 d 4401 K, FH4
HRGHR R, ik A ER U R
FrEk,

1.4 SMEFERBMERIEFENRGHARFSH

SHL KR

R P R AR A (EF K
BN R 8 4 L (1)K <0.5 cm, RKff
BB sh QYK E 05 ~1.5 cm, RIHE, Wik
B4 G)KE >0.5 cm, £F &, MK D1 (K
E=15 om, 78, BEW LM, 2B TFRE
AR TR L SR ME R 12 1,
B 5 NMIMERE, B4 3 REE, 20 d )54
HRGHAETE,

LW HE MS EREPARIEREHKG, F
HARIEFRTFHHINAFAE KSR (LI MS 35
FREPIEF 20 d )5, BUAE KB TOHE 4 B iR
BEM TSR0 EERGHRAEFEREL,204
BT RGHAN SR,

HRGAAEMNR M bERE R ,20 d 54K
BF 1R, HFMEAGAEARM LB

1.5 FEFHERSBHK

BN 2ROy AR P B AR IR R AP, AR
BEFELL MS A1 12MS SR AR B, fiHin NAA
(01,02 mg L™")# IBA (0.3.0.6 mg L"), GAb 3 2
WEE, B NEE 308,30 d EWEEBERL. 4
BREWKES om 2, A HEME, FHEHE 1
JA L BRI R, B R BIRR LRI RS T, W)
WBBEIK , LUGTE M4 5K ,45 d BRI ETE R,

1.6 #iEALE

BOEAAFEFE (%) =FEFHAHAEARNI
TR RSB B Rh A MRS X 100%

ROHR TR (%) = LB F R RGAHR
B BRI AR LS X 100%

RIE R ¥R A SPSS M #H T4 4047, LA
SEHE + AR EIRZE (SD)EAR, AR B KT E R ZN
351 (Duncan)if 172 7 B& T
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SO TR B0 R R G EE . BURDIR L
e, BRI R, 23 A ZE SME AR SR T K& YT D0
Ab, 3% 90% UL b, (BFE 4R 3 57 oF , A R 3 78 B
08, 4 — A WKE B IET L IOV ER AR
BEG, HZA QG RN EG R IE A EE SR

AROERR I 1), HBEH B A] B, ZEFN I 6-BA FT NAA
BIRESR 2 E IS RETE AR, LAZE S 6-BA 2.0 mg L'
NAAO.l mg L'"WHEREELHNBESERER, B
40.6% IEFEA B, B SMEA KT B ML HA
EH,UTEH 6-BA 1.0 mg L'l NAA 0.1 mg L' i
BAREEAEFERSURES, 71k 51.4% (&
1),

MR R R, AR ARG AR, A
f 10 d FTHEFET,

1 6-BA fl NAA AN ERE HFNAGAR B IHRM
Table 1 Effects of 6-BA and NAA on adventitious and callus inducted from petiole

S-BA NAA BHEARFEFE Rate of AR 5% Rate
callus induced (%) of adventitious
(mg L) (mg L)
1241 type I1 2§ 11 type bud (%)

0 0 0g Oe
1 0.1 90.1 +4.87b 269 +£3.39bcd 514x184a
1 05 925 +5.51ab 30.0 £3.60bc 485 +2.19a
2 0.1 943 +3.54ab 40.6 +594a 480 £2.33a
2 05 959 +3.74ab 33.5 £2.26ab 46.8 +2.26a
4 0.1 96.1 £3.68ab 28.1 £4.31becd 34.7+7.57b
4 05 99.1+127a 245 +£5.37bed 30.8 £6.29bc
6 0.1 100 £0.00a 21.7 £1.13cdef 26.4 £2.97bc
6 05 100 £0.00a 193 £3.11def 22.8 £5.02¢
8 0.1 100 £0.00a 14.7 £5.09f 116+127d
8 05 100 £0.00a 15.8 £2.26ef 8.9 £0.49d

R—FF AR RFEFRRZER BEP <0.05, BHRITEZEE). R2~5 [, Data followed different
letters within the same column present significant difference (P <0.05) by Duncan’s multiple range. The same for

Tablkes 2 to 5.

%2 TDZ.6-BA 1 NAA A HFEMAGEARFESHRM
Table 2 Effects of TDZ, 6-BA and NAA on adventitious and callus inducted from petiole

AfEH S ES R Rate of A, 4LZR Rate
6-BA NAA TDZ ’ RFNHE
callus induced (%) of adventitious
(mg L") (mg L") (mg L)
13 I type I1 2 I type bud (%)

0 0 0 0 010g 0

0 0 0.1 100 46.6 £3.39bcd 114

0 0 03 100 594 +4.38a 76

0 0 05 100 56.1 +4.52ab 62

0 0 0.7 100 463 £5.02¢cd 0

0 0 09 100 30.5 £+4.38ef 0

0 0.1 03 100 615 +551a 22

2 0.1 05 100 57.8 +2.26a 90

2 03 100 472 +£4.10bcd 3.1

2 05 100 36.5 +0.84ef 07

2 0.1 03 100 52.1 +1.4labc 34

2 0.1 05 100 433 £396cde 36
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H1H7E TDZ 5 6-BA, NAA 4H & 1355 2,
4 dZEG VT DL B AP RKIR,8 d ZESMERIY RTE
PO B TR BN I BRHHR, 12 d 5
WEEH P I B4R, 20 d B I ERHARA
KI5 S 2R T IK 100%, B4E1C 2 ~3 WG B LIE
T-;7E TDZ 0.3 mg L'+NAA 0.1 mg L™ MS 3555
HEBR I XBHHRLAEEFE MS +6-BA
20 mg L' +NAA 0.1 mg L' F3237 3 d, S Hk
61.5% . {B7ES TDZ W IEFRE PR E F 4k
B HAE TDZ W3R R D, L R TE 15% L
T&F2)

2.2 AAERKETFFAGHRGERAS LN

FHEAFRBER A AR HHEE I E NAA
01 mg L' 5 2,4-D(1.2 mg L"), 6-BA(1.2.4,
8 mg L").TDZ (0.1.0.3 mg L)Y/ 4k i E P,
HREF 2.4-D BFE LFEIFHERIBIE K,
HAHCAGHAMAES TDZ.6-BA IEHE FiES
B 1 KA H AT R s s B 355 20 d, #F
REEFLHAEF

M7E® TDZ.6-BA HyILFH L T 11 K28
L, FE S A 2.4-D (1.2 mg LML iR
HEARFENACAGAHN, G AE
%, 7587 TDZ (0.1.0.3 mg L )Ey3E 5 2 b5y
08, HREW I, FHRE, EEH 6-BA (1.2,
4.8 mg LYM3EFHRES , A AR RE R Wik
2,6 d LS A S (B 1 2), 73 R4k 8257
Ak Ay PR IR VT DRy et 7. 2 ) [ B, A 2 SR G 7 o
IR, BB R AR, TR E T Z B AR R

B R BRN A RN RGALR R,
W= BT R, 4 BT A 2 ZF (R I: 3),
HER—AGHSAR LB AT ARKE I
MWAEHER L 4). BAMER LFEFH ARG
HRAR KN ARME, RDAA%E, K 1.0 ~
3.0 cm, fEAFIVRE R 6-BA B, L H R 5L H 3
E75% LI E,UL 6-BA2 mg LB H ML BB,
87.4% (3 3)

RSB FESMRGASRATRER
0.5 ecmZEG AR, 7E MS +6-BA2.0 mg L'+
NAA 0.1 mg L' F4RR3ESF , 45 4H 2 30 58 5ok 2R 0,
18, NEFE LR BERE,20 d #Fik 95% LL b,
NEHFHEIE 10~15 4, B R 20 P2 E,

HERGHAN SRR, A F B
RE3E 7R E P 6-BA YR MMM A=, X4 6-BA
8 mg L' B, AEZF BB EIA 43.9% , T KB
ALK, TR IEH X T . TEMRWE 6-BA (1.0,
2.0 mg L)EFEP , UM AEEZHERKE
o HHAREARNREREAMEMEERY
MS BxEPHRARERE, TREEEEE,

2.3 SMEG KA R{GHARE ST LRI T

4 FpRBINSMERR,7E MS + TDZ 0.3 mg L™ +
NAA 0.1 mg L' E#FRGHARES, &R KA
MR GHRESHE B ER W, D2RIME K,
Bpnt i B RIS R, B R R &
HL,AE 65.9%, VR EK, I KE=
1.5 cm, §7 )&, R WEMH B 55, W B R R
B G A FR A Z I (F 4).

#£3 2,4-D.TDZ.6-BA 5515 NAA 0.1 mg LT @A X I HMGAELR LR
Table 3 Effects of 2,4-D, TDZ, 6-BA and NAA 0.1 mg L on differentiation of callus II

HEREEH A 4L Differentiation of callus
Gromts repaons BEASRE MEE SRR DR (%)
B Status of callus Differentiation Days of Hyperhydration
(mg L) rate (%) differentiation rate
24-D1.0 BE AT IEFH Compact and proliferation 10.0 £6.65d 15 od
24-D2.0 BE AT IEFH Compact and proliferation 7.6 £2.54d 18 od
6-BA10 PR FARAIH T Keep original state and proliferation 76.5 £3.96b 8 8.1 £0.99¢
6-BA20 PR FARAIH T Keep original state and proliferation 87.4 £3.81a 9.7 £2.26¢
6-BA 40 PR FARAIH T Keep original state and proliferation 82.1 +1.27ab 243 £3.68b
6-BA 8O PR FARAIH T Keep original state and proliferation 783 £4.52ab 439 1£6.65a
TDZ 0.1 RIGFERE, WHEZER, 10d /5H I L Keep original  42.8 +6.08¢ 12 259 +3.11b
state and proliferate slowly, browning after 10 days
TDZ 0.3 RIGFRE, WHEE, 8 d 5 HIIB L Keep original 359 +4.94¢ 14 36.5 +3.68a

state and proliferate slowly, browning after 8 days
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4 FPRESMARR AR e R BE 2,
P RAMER MR H R R B, H89.2%,
IVEER, J 84.1%

F4 TFRMEFIEGARESRILHRM
Table 4 Effects of explants on induction and differentiation of callus

11 X AfHESE SLE
SMEFRAE] ] ] ] o
Callus I induction Differentiation
Explant type
rate (%) rate (%)
I 52.5 £3.04b 85.7 £5.09a
I 577 £2.26ab 89.2 £2.83a
1| 65.9 £3.39a 88.8 £2.26a
1\ 34.7 £4.53¢ 84.1 £3.25a

2.4 #REFEHRN

TR TR AR ER AP RRIERW
W, BESERETRNEREPER 1A, R
HHRHAAE MM KRBT AR RIEFRE
HITEE B HARZE SR MS + TDZ 0.3 mg L7 +NAA
0.1 mg L' B35, SUAHRANHS R B AR, LI7E
& KT 1.0 mg L™ 16-BA 0.05 mg L™ FY4#CIE R
R B B R R 5 2R = (3R 5), 7E MS +6-
BA20 mg L' +NAA 05 mg L™ 4RI TE T
HARZELES = KRB A, F A i i i i A
k. masih. 5w, A 57 MS + TDZ
03 mg L'+ NAA 0.1 mg L' @572 L
BHHAANFERRRE 0, ¥ ERLEHRENRG
ZH4AE MS+6-BA 2.0 mg L™+ NAA 0.1 mg L' k43K
B, LRI 80% KA b
25 RAEHFHERSBH

UREFEKE3 om AF, 0885, #1774
WIS, REFTEL MS A1 12MS HHEARREFRE,

FRHHT NAA (0.1.0.2 mg L"), IBA (0.3.0.6 mg L™)&J
KSR IR EEAER , L 12MS +1BA 0.6 mg L™ R
A E)4E, 4R AL, ZEAR 2R 100% , P34 A E MR EiA
105 %, BARHBRIGHBLHEYEHEA
FE SRR LR A BT, ISR 97% L L,
HAKER(ER L 6).
3 g

BERMRESRG AR I EFES I
HEAKREEADWE, BEFE LIIEW
Wi R AME R, ZE BN 6-BA Fll NAA By3EFEE %5
MRGHNE T RE R 5% ; BFE 5 EM At
LSS HH A A 4 e LA 24k B3 s IR R A
FAAEYNEE 3 NP R TR AR SR, RE 14
mAESH A G AR, RN
60% , FHAEHEHH 6.11 ; Orlikowska 13 E Ik
W33 MR AR HRET 3 KRR
(B 28 ORI ERR, 7518 99.6% ,67.2%,
593% s PR BAERNEF AN 73,3.1,3.7, &
ARSI, FAAE Y 35 5 F © Sunanda’ FY IR AR 5T
IR A G R BURLR A R, Wk TR 4k
RIEFF R 20 d, 53R 5 53R B 87.4%
95% LI b, B EHZ 0.5 cm Z£A WA G HE T
R EFEEIX 10 ~15 1, BRIRB TIEWH
BIFRAERER

YA KA H R A AR IR PR XEY
BRI FPREETENFESER . ERMR
H1,TDZ 7E 0.1 ~0.9 mg L' BTEE A, Toit 2 Bk
YER 325 6-BA Fl NAA E[E/EFH , #RBE A S
AGHL, TDZ 0.3 mg L' 5 0.1 mg L' NAA #3[F

#5 TEHSARFENRGELTEIMH NI
Table 5 Effects of subculture medium on induction and differentiation of callus

HABEREPRE AL P IxmHhERFERE bR
KIATTH Growth Muttiplication - Rate of callus Differentiation
Plantlet status
regulators (mg L7) times Il inducted (%) rate (%)
0 12 HE5RER, Pi5S Plantlets slender with dark-green leaves 379 £3.75¢ 81.74+367a
6-BA 0.05 45 HEBRER, P Plantlets strong with dark-green leaves 599 £4.53a 89.3 +1.41a
6-BA 0.1 78 HERS, B, %Y R 4L Plantlets strong with
H * 3 & 48.0 £3.04b 87.7 +2.83a
light-green leaves, a few leaves hyperhydric
6-BA02 +NAA 02 10.5 Bk, HHERE, K, #AEIHAL Plantkets strong with
34.0 +3.46¢ 86.8 +325a
light-green, long-narrow leaves, some leaves hyperhydric
KT 1.0 4.8 HEBRER, P Plantlets strong with dark-green leaves 633 £2.55a 88.0 +537a

6-BA2.0 +NAAOS

MERAE, HEE, K, B, 5% Leaves yellow-green, od

rosette, crisp, long and narrow
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YER B BOR BAE (SR 3), HLTERE IR 2 MS + 6-BA
2.0 mg L' +NAA 0.1 mg L' RS EE T 20 4
HAr&, X5 Nt A ERGALES &
TDZ . 6-BA BB 31 45 A — 30 B BR £ 45N
P HEEFR U HHIN TDZ B AR 8855 A s
ZHER, 3T BB MR L AME MR R SME AR Y AR LR &
AESEST TDZ HSURHEARR .

AATEM AR R IR EEES
TE B SRR AR A R PR R A RN, (B X
BFRE M BRI KRS U R AME R 4 RS
SFEMARNARAZ , XRARE N REMAR
TAMER A BURTS (AR IR R B DL KRR R A%
HEXNBOAAFZ IR, RS T &E
BIgk RIE SR B R R

Reynoird % "M AR RSP, %
MR B B CR S MR R 4r o 4 2K,
MHAKE <2 mm B, M AERET R, &9
AR 4k 2F 19 B ) |38 ; Orlikowska %™
AL K BRI 7 2 B sk Z
PR, AR P RIS MR E S HT ARG
HAFER, XERGEEFTHIKE MRFLU
BBEERE, HIMERS A 4K, 5RERWX
4 BAMERM B GAHAA B FRIGFLEREZR,
HhAKE >0.5 cm, M B RE, BiEARBSEK 4
MR A R RR ) &R, M R R
BIR Z , 3% BhBA S AR i AR BUIR X A R Y
BRREBEZW,

T Y AR YR IR X RS
SR REEN, AT — R SR &L %
YIS R AN, R REW, R T HF
HEPHBEMRAMEENAHHAANESFFTHE
Fmih, RRBFEPRELNKE LR BEE
Mo X5 F RME BB (Prunus pseudocerasus)
BRI FHAE AR REE ST R4S M 0, 7T RR R 4K
REFEPHBRR T EEZ SR E R
AhETRESTERE B M E PR E, MK
WRBRSET-EER NMERHAAE IR
Hh 5 e &M PR 20 B R 2 4K
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Explanation of plate

Plate 1

1. Milk white, flocculent, wetted callus cultured on the MS medium
supplemented with 2,4-D and NAA;

2. Dry, compact callus I

3. Light yellow, wetted, soft callus induced from the base of
petiole;

4. Green bud spots differentiated from calli;

5. Calli proliferate and adventitious buds regenenrated at the same
time;

6. Adventitious buds at different stages differentiated from the
same calli;

7. Adventitious buds differentiated from calli;

8. Regenerated plantlets after transplantation.

ZHOU Jun, et al.: Plate I



