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Rapid in vitro Propagation of Averrhoa carambola
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Abstract: Nodal regments of tropical fruit Averrhoa carambola (Oxalidaceae) were used as explants to investigate
optimum conditions for rapid propagation. Among cytokinins (1.0 mg L), zeatin (1.0 mg L") was best for culture,
and kinetin (1.0 mg L") the worst. MS medium supplemented with 0.5 mg L BA, 0.2 mg L' NAA and 0.2 mg L
GA was optimal for the plantlet growth, the proliferation coefficient being as high as 3.7, and the rate of abnormal
plantlets was only 23.3%. As for rooting, half-strengh MS medium containing 0.2 mg L' IBA, 0.1 mg L IAA and

2%-~3% sucrose was the best. The rooting rate was 87.1%.
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PH Bk (Averrhoa carambola L) X 4 %% Bk . 1 &%
T-=B T, JBE& E R (Oxalidaceae) fH k)& 1547,
APEEERN. BT ENREE, ERERE
&N, TESHT R A RBE.BE.6
B.ZE%FAX. KEBRRLEHR LT, BREEE,
RERFTH, ABAFEZRZ—. RARRMKEFRN
B, SAGCFENZTHELER EER.TYRLSE
BURR: Ry 2, B H B DI i AR A
£ E F (Star Fruit), [, FBKE A BME, #
(FEHNEY BRE: “HATF, ZRH, BES,
EIUE AR FBKE R In TR Bk Rt Bk
RE, IR RBEME XS HRRK
ah, ARSERRIBUA, B B R R b 4 BE Bk
EFRAR, SEMRRESMNIIFHNEET
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fi. T P3 Shd BE B A SR LR DD, 2B
FRHRRMBE. AR EERZHERNESEEE
o RSCHL B B A B — g AL R SR

1 FRR 7 %

ShiEekAbTE EUPHBK 1 AR, BIRRH A
R REE, VIRl om EAMZER, BNERWF1
MREE, THABRIES LR 15%Z 845 8-15s
1 0.1%HgCL(n# ki) b 2y 10 min #HTE &
AT, TRk 4-5 % &H.
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FREFE), NAA,TAA, BA EfE9)4 KR 1) FAD
AR MR . FAEFREEL 0.7%IEAE L,
TR ERKEEH pHEEE 5.8, Ff LB A&+
A 0.2%3E MR, BIFEMRA 25£2°C, HFROLM
12-14 h, Y FE58 8 1 500-2 000 B mol ms™,

GmSHROME  BIMEBEMNT MS+
NAA 0.5 mg L 3 73 5| B ik fE % 1.0 mg L7 i
BA,KT,ZT f 853748 bltAT 4 e 7 REM KR IE,
BMEEER S K.

EKERNME  UMS AREREFEIE
0 1.0 mg L7 f g B4 Ha 73 34, RN 23 Bl M ok
fE4 0.5 mg L™ {f) IBATAA NAA AT A K FE M
AL, SR EER 5 K.

EMEKATWRELRREE D MS hH
ABEFFE, Bar & R4 A in BA 05.1.0.2.0,
3.0 mg L';NAA 0.05,0.1,0.2,0.3 mg L'; GA 0.05,
0.1,02,03 mg L, R A LM IERZ BT RFATER
EEYEKETYWRASHRE, 5 16 A 4bE
HE, FACEE 10 MZEE, 3 RER.
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T HaRg . ETRESHEREKRR EKES
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Table 1 Effects of growth regulators on the growth
of Averrhoa carambola explants

%%ﬁ%ﬁfm AR BB PEMmAs O EOE
regulators Plantlet  J¥ Callus 20 21 Callus Mortality
(mg LY growth  browning quantity (%)

IBA (0.5) 15 A 2 20

IAA (0.5) 5 + pe o

NAA (0.5) o - pe o

ZT (1.0) " - pe 0

KT (1.0) ® — e 60

Al o) # * 2 40

an\t‘+h\ “_"ﬁ%dﬁﬁ_\‘,ﬂziﬁw\ ﬁw‘ Z‘;ﬁw; -{—}-’ +’

and - represent that the calli are severely browning, browning and no
browning, respectively. b 4% 4 30 3 No. of explants is 30.

BA NAA B8, KA IAA,IBA B & &4 K
BRI NAA 5 TAA B %, IBA B/b; NEHF A K
MAFRBRF%E, EEFEARN ERMEED
NAA #E 4P E KT TR .

22 AREWEKBVTHRAGHEREKHEM

TE BEAT MY A KR A B R A A4 1) 3 e
Fid, ZT M NAA R ESF, HbT ZT firsg &5,
IR B BRI s K E M %), A E &AM
BAEFE N, DR B A A7 A EN KA
e AR EETHARIBETURBFAEANT
MBS AEER BA, A KEEET NAA HXH
Li(#)IEAT R AT W vt LAY 7 % i 0& T~ BH Bk A= 7=
MIEFRE.

e BHBEAME AR B I L KIE R
(R DM MS B3k BEESF 304 5, 5 KT M E
Mgit. WSMERAS LMEE, BLE BAOSmg LY 5
FENEKARE, MBS BER . KREF%R
K. MERENEEE, DIEFRETRMBA
05mgL'+NAA 02 mgL'+ GA 0.2 mg L {1858
RYEE, N 3.7, T B E R B RK(23.3%), 2
BESME A ROE B RS S KT AL .

£2 FAREAPEKATORASHAREKREKNER
Table 2 Effects of growth regulators in combination on
plantlets growth of Averrhoa carambola

ikl s Sy ERKHE OHERY  BEE%)
Growth regulators Plantlet Proliferation Abnormal

(mg L") growth coefficient  plantlet
0.5 BAH).0SNAAH).05GA G 22 533
0.5 BAH).1 NAA+HD.1 GA & 29 300
0.5 BAH).2 NAAH).2 GA CH] 3.7 233
0.5 BA+0.3 NAAH).3 GA ] 1.8 433
1.0 BAH).05NAAH).1 GA RiF 1.2 80.0
1.0 BA+0.1 NAAH).05GA R 1.3 70.0
1.0 BAH).2 NAA+H).3 GA R 2.0 36.7
1.0 BAH).3 NAAH.2 GA BiF 1.7 16.7
2.0 BAH).OSNAAH)Y.2 GA R 1.0 933
2.0 BAH).1 NAA+H).3 GA BiF 1.5 86.7
2.0 BAH).2 NAAH).05GA RiF 2.1 56.7
2.0 BAH).3 NAA+H).1 GA RiF 1.7 40.0
3.0 BA+0.05NAA+HD.3 GA —i% 22 100.0
3.0 BAH).1 NAAH).2 GA — 31 86.7
3.0 BA+0.2 NAAH).1 GA —% 1.6 733
3.0 BAH).3 NAA+H.05GA —% 1.9 60.0

RS HAARCh 30 2 No. of explants is 30.
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LiEEFHERAEE, HRBEBRNBERNE
MR BEAFEENRESEK@ErE, /4
MS R 12 MS(3E 3). Flh, A FFERA 12
MS AEE, WHEEHNEANEAREANR
B RN RERR, BATFRABEENBER,

AR A KR YRR B R E W AR
MWK 3. EEEYAEKRTYMRE 1/2MS 53¢
ELCABEEARER SEm—eBNEYEK
WRYRG, WRERE —EHARBR, KH L

BA02mgL"'+1AA 0.1 mg L' 4R R ITF: HH
ity IBA R, SR {HF IBA AR R B AERY
B BK T IBA 1 IAA JR I H0: st mT L, JAA 3R
& ST RR—MEER, AR FEIERY
EEHT.

FE B B AR R W AR IR B DL 2%-3%
BT, A REBRAE KSR W, T %R RSk
ERERE, BREHEHAK, T HEAERT
.

3 EXBEEE ENRENAVEKRTOENEIESEROES
Table 3 Effects of basal medium, sucrose concentration and growth regulators on rooting

4658 Treatment ShiE A (B SR Efﬂ#(%) b A 3 (.%) wEE _
No. of explants Root no. Rooting Mortality Callus browning
e ZEEE S MS 29 13 345 34 +

Basal medium 1/2MS 33 33 81.8 12.1 +
/4 MS 31 3.0 61.3 29 +
B85 Sucrose (%) 1.0 30 18 663 133 +
20 30 3.0 86.7 0 -
30 30 24 833 0 -
HYEKETYE  00BA.0IAA 30 0 0 0 -
Growth regulators 0.2 IAA 28 04 143 02 +
(mgLY) 021IBA 29 1.6 517 14 -
0.1 BA+0.1 IAA 13 1.9 63.6 17 -
0.2 IBA+0.1 IAA 31 34 87.1 32 -
02 BA+0.2 IAA 38 3.0 81.6 28 +

Gagr Ggn G_nASNSoT e BBy ABAY ARIE4L. ++, 4+ and - areas Table 1.

24 SEHOBR

B T FEAERE W LRI, B RE S8 A
RAGNET.RENHK, EREHIE 21CU
E. FUBRAE ¥ 8T R A A RFENKE
ELHLF, UFEFG-5 B)MKEF10-11 5 L4)
BAEE: LR, BB RN ENERERERE
[SBBREHENETHE 4-5d, MEBEZRFT
MR 2-3 4, BUR, EEM ANV B RAKIRE 1-
2d 5 EBR, BRI, AREXKHAK LKW, ¥
5 BB K, A1 22 W RA P, (R R ORI, B R
B, TERUIB KEBMER R ZURE

3 NG

BEYEKETHREEDEEERD KR
YR, SHEVR B EL SRR RE R EERE
T B, AR Y ) A R A TR 28 R
BERA—BG ARSI B YLK AR
MEMREEATEMA. EXRLRS, HEEE
BAEGRNBLT EYMAEKATYRETEES
o BBt g HEREFELL ZT MR BT, 5

KA BA, B R KT, MEAKEMNEAMW, HEK
PR, JAA . IBBANNAA =5 2R AHE E4
MBI LAA IR 3 RUE R —F{R#ER,
MARFFROEEHET.
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