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Tissue culture of stem apex and shoot rapid propagation of ginger
MIAO Jing, BAI Xin-fu
(School of Life Science, Yantai Normal University, Yantai 264025, China)

Abstract: Object To study the suitable conditions on tissue culture of stem apex and shoot rapid
propagation of ginger. Methods
MS medium with different portions of plant growth substances. Results
than 0. 3 mm in diamond could differentiate and grow very well. The optimal medium for shoot propaga-
tion and growth was MS+BA 1.0 mg/L+NAA 0.2—0. 4 mg/L. Adding suitable amount of BA to root
medium did not influence the formation of adventitious root, but also increased the seedling formation, and
the suitable medium for adventitious root induction and seedling formation was 1/2 MS+NAA 0.1 mg/L

The ginger stem apex (¢<(1 mm) was taken as explants and cultured on
The ginger stem apex thinner

+BA 0.15 mg/L. Conclusion

It is to provide the effective ways to culture stem apex of ginger in vitro.
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1.1 ZRFMEMAEHR AR HETKRE
Zingiber officinale Rosc. , BUR FHFTME B HEY
Tk 15~20 min,75% BEAHEHEE 1 min, B
0.1% fAFKF BRI 10 min, EE KB 6 K.ABX
BREMNRERAKRT 1 mm BZERENIMEE,
HETF MS+BA 1.0 mg/L-+NAA 0.4 mg/L §yi%
FrEEIEFE,

L2 REHRESAERES BOREFRABR
HHREEL MS BEAEFRE MMARFAEME
BEHEYARATYRMEFRESR, BT HRIERE
2 000 Ix B&J% 14 h/d DL BBHREE (27+£2) C.EEH
(18+2) C &M TFHFH,20~40d FTMELER.
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2.1 ZERK/DIBIE S SR KR EM 2
EHMIEFRED, 1 REAHRER . BREK, B
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BAEXE RN RESBERIT RN BB,
ERER L, BAR/NT 0.3 mm BZERBEEREMK,
Hi FRBUYZEREK SR/, BLBRHE AT g
AKX EHHEMREEENAE RERZ<0.3mm i
EREKKEIMEERTITH . R 1 EREER, 2
bR BB, 2840 <<0. 6 mm K4 1L 818, BE S bk ;
T 2E2R7E 0. 6 mm LL_E A fb AR K, X i B 26 4R
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Table 1 Effect of step apex dimension on survival
rate and differentiation rate

ERK SMEE BRE SRE REK REE MR /%
AN/mm /A /A /% /N /% 20d 40d

<0.3 23 4 17.4 7 30.4 14.3 71.4

0.3~0.6 38 7 18.4 25  65.8 16.0 44.0

0.6~1.0 40 4 10.0 31 77.5 32.2 45.2
* SR T DL RLTE SRR

* on the basis of the No. of survival explants

BA . EXE Zo M¥EE Ko Bk, 7%
B, EFEZ® (NAA) 4 0.2 mg/L MEHT,BA
X3 2 F S MEKMBCR BT, HKE Kt.Zt
MRABE (R, FEMNMRB=ZHLRREF
(F=12.68>F,,=10.92), 3t BAT =, 1.0~
2.0 mg/L BRBAR .

2.3 BA 5 NAA ECHXFFBEMA KO .k

R2 TRARSARNEFSULTERKGER"

Table 2 Effect of cytokinins on differentiation and growth of buds

- Zt/(mg * L71) BA/(mg+L71) Kt/(mg+ L1
0.5 1.0 2.0 3.0 1.0 2.0 3.0 0.5 1.0 2.0 3.0
SUHER/ KD 1.5 3.5 3.0 1.9 5.3 5.8 4.7 3.2 3.0 4.1 3.9
HEE* " /em 2.2 2.0 1.5 1.4 6.1 5.8 5.4 4.3 3.5 4.0 3.1

TRERE 30d WE; HEREFNRNEE.

* Investigation on the 30th day after transferring; * * Indicate height of the highest plantle

REREW, YiEFEPHRZ BA B, ZFILFARH
¥ (£ 3),7EBA 3y 0. 5~2. 0 mg/L B}, ZEZER51E
s, A, AEREPRIERN NAA 7]
BB RHEFHNMMEMER. Kitathen, AREE
BA ZHEERBMESFT 3.8, ERERBEKF
(F=14.16>F.q="7.59) . R , L H K BA BHF
FEMEHFEFHRYEKZRNBE M. Bk, %
HIEEH BA M1 NAA KEXZFHEBMERKE R
HE ARBPEE TEFMUMAMERKEER
H.% BA 1.0 mg/L+NAA 0.2~0.4 mg/L,

2.4 RABEAEHHOFES AL F 30d.7F
BHE3em UEMEIRAEEHZEIZ NAA
0.05~1.0mg/L Yy 1/2 MS I EFESEMR, 4
REW,KEE NAA AR ERMESA B8R #
YEF . {HEE NAA WEA &, RAGAIE™E, 4
NAA ¥ E ik 1. 0 mg/L B ME A 2R R . #
—EWRRA.EEHE RN NAA RAERESR
H P MnE R A BARURT IERRE NAA & E
BHIENEEHGAIRSR B W5 E R B
mGR4O. 4 NAA L FEEKRETEN,HFN BA
0. 05~0. 15 mg/L A{LAT LATHBRAR @ f 4k, T AL

£33 BASNAARLMEFWNAR SR
Table 3 Effect of BA and NAA combination on shoot
propagation and growth of tube-plantlets

BA NAA BRFE HMET HME TR
/(mg+ L~ /(mg - L™ /AN B/ RE /cm

0 0 20 28 1.4 4.88+1.33
0 0.2 20 32 1.6 5.211+0.79
0 0.4 20 41 2.1 5.5010. 88
0.5 0 20 68 3.4 3.78+1.02
0.5 0.2 19 94 4.9 3.56+0.59
0.5 0.4 20 84 4.2 4.5940.81
1.0 0 20 89 4.5 3.2140-72
1.0 0.2 19 110 5.8 4.7940.43
1.0 0.4 18 111 6.2 4.9840.51
2.0 0 20 88 4.4 2.1240.70
2.0 0.2 19 106 6.6 3.09+0.87
2.0 0.4 18 98 5.4 3.3110.45

HEEE 30dEE

* Investigation on 30 th day after transferring

EHERERM KL HY BA ik 0.5 mg/L B, N
SXRNERSMEFERF L EEREREPR
m BA B55— e R R E B B0, i E 0
RARKEZ MERY IR BEKE (F=45.54>
Fou=7.59), BA M FEHNFUBRHERATEEN
e, REP N REHNERERETREN. &K
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B, WA ISR NAA 5 0.05~0.1 mg/L R,
BAFMTHERMEAER BA » 0.15 mg/L.
%4 NAA SEBA BEWEARGEREBEHOEM "
Table 4 Effect of NAA and BA combination

on rooting and seedling formation

NAA BA Sk AMERER--  THRE  REE
[mg+L™Y) [(mg+L™Y ®/A /A MEKD /GR-KETD HWR
0.05 0 20 1.440.4 8.1t2.1 E#
0.05 0.05 20 2.540.4 7.741.3 E%
0.05 0.15 20 3.940.4 8.7£1.0  E¥
0.05 0.5 19 3.740.9 8.1+1.5 E¥
0.1 0 20 1.340.6 1.242.7 BEKG
0.1 0. 05 20 3.440.9 14.143.0 %
0.1 0.15 20 4.440.7 15.0+2.2 E¥
0.1 0.5 20 3.9%1.2 9.0%+1.9 %
0.5 0 19 1.240.2 9.4+3.3 FERLHL
0.5 0.05 20 2.430.8 10.6+2.8 BERY
0.5 0.15 19 3.941.4 9.9+2.4  E%
0.5 0.5 20 3.741.1 5.641.3 ¥
RS 30d AEERERN 100%; CHEEHT 3.0cm Ky
R

* Investigation on 30 th day after transferring, rooting rate was

all 100%; * * Indicate numbers of seedlings higher than 3 cm
3 iTig

— AR R HERK SRS, 2
HEUBEERHMNTHERE BELERMHAPANE
EERFNHEEABER FESEESFENER, RE
A -EREMEENFEARAEREYN. FAR
HREW M RERZF B LRI DR,
BERMEARSNELHRFENEK., MERE
MERBEANTRFFN I EE EREMTEY
AR (F 3., A, NAA BEREFELE (0.4~
L.omg/L) Bf , ZFWAKERHABAHELKBLE,
AMTFBBBRERBRENER , X—BE5Y% 4%
FEFH AP RAME,

EAERFEFEBH £ KRR IR, T 45
AR BN RERSCAMRERS, 2 R4
HERERAEKE BDAEFASHRWEREDSE
FERK ., KEFEOERTEH BABEHLFH
HAREHENTAHEFEPBRER REEDH
REHEREEZFEPEHRM NAA 0.1 mg/L, EE
HERBREY. BaRABEA . LRAEKE RS
B, EBARIE R R, TE &M BA, R{XATH
BRA& fn 4G (R ZEAE AR, T EL 7T BH B 3 s 3, 4%
BRI BA MWL~ EAFER. 7ER
FRBETEAERSEMBEHHEEL R
NAA 0.1 mg/L #1 BA 0.15 mg/L,
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