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Industrial Tissue Culture Speed Propagation of Curcuma alismatifolia
‘Majeo Impress Red’
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Abstract: In order to improve the technological process of industrial tissue culture speed propagation of Curcuma alis-
matifolia ‘Majeo Impress Red', and provide a reference for the large-scale production, we used different organs as the
explants to study the bud multiplication, proliferation, rooting culture and transplanting. Six different explants including
corm, storage root, corm shoot, lateral bud, flower bud and tender leaves were employed in this study. Based on the MS
medium with different concentration of 6-BA and NAA, the process of tissue culture speed propagation was optimized.
The best explants were corm shoot and lateral bud. The best medium for induction culture was MS + 6-BA 3 mg/L +
NAA 0.1 mg/L + sucrose 30 g/L + carrageenans 7 g/L. The best medium for proliferation was MS + 6-BA 3 mg/L +
NAA 0.1 mg/L + sucrose 30 g/L + carrageenans 7 g/L. The best medium for rooting was 1/2 MS + NAA 0.1 mg/L +
sucrose 20 g/L + carrageenans 7 g/L. When the seedlings were pluged in tray and transplanted in flowerpot, the optimum
medium wastiny peat : tiny coco coir =1 : 1 and the survival rate was over 95%. Eight EST-SSR markers were employed to
amplified the maternal parent and 20 randomly selected tissue culture seedlings, which supported the obsence of
DNA-level variations. We screened the most appropriate explants and culture medium for C. alismatifolia ‘Majeo Impress
Red’, optimized the technological process and set up atechnical system of industrial tissue culture speed propagation.
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£ MS+NAA 0.02 mg/L A8 373 ik S A
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A: BRZE; B: ffEAR; C: ERZE/NZE; D: MIZE; E: 2hfE2F; F: ahligrt Ao
A: Corm; B: Storage root; C: Corm shoot; D: Lateral bud; E: Flower bud; F: Tender |eaves.
Bl Zf#E A%’ AEIMBALAIMEE
Fig. 1 Different explants of C. alismatifolia ‘Majeo Impress Red’
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A: Lateral bud; B: Culture explants ; C: Buds multiplication; D: Rooting culture; E: Acclimatization and plug-seedling in
tray; F: Transplanting in flowerpot.
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Fig. 2 Tissue culture of C. alismatifolia ‘Majeo Impress Red’
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Tab. 1 Induction effect of bunching buds of C. alismatifo-
lia using explants from different parts

e BEgeR BGFRIE R B
Explant Total pollution Total cluster bud Inoculation of ex-
rate/% initiation rate/% plants
BRZE 57.33 48.44 YL, SRS
SWiYETS, R
YEXERE K
% 51.33 0.00 YL E, TR
s
BREE/NEE 12.67 77.10 TEYL D RS R
1o, RN R
2 18.67 72.95 VEY A RS
T, R ERE R
LR 12.00 10.61 TE YLD B AR R
=, WEEAMK, %
R AR X
A 10.00 0.00 HYe, HIE A EE
s

R 2 iIA, MR 6-BA WRE -
TFHEF, ANAZER SRR W I, 6-BA WK E =
3mg/L B, BRES/INZERUI ZE ) AR 28 )5 gl 2R n] LA
IKFIT 80%. A ZE (- /N BB 6-BA
WS BE I, M SRR 6-BA VRE
10 mg/L, EBRZE . BRZE/NZE . MZEAESAE
P RO, A% 2.4~2.5, [RIA KBRS R
6-BA TN RREE L, (H/NZEREA
K, /M RKSRS, A, 4
BAE ZE N 2R SRS Smg/l K UL Bk
£ 6-BA ifRA 3N, BNk F A %A
M2E, Ak bR AR ZE . 25 B T BRI R I 4
VEXERE, RINZ AT PR E 28 1 fe S M
R R RBRZE/NZERN 2, mAEESIET RN

MS+6-BA ( 3. 5mg/L ) +NAA 0.2 mg/L+ jif #if
30 g/L+FRHifiK 7g/L, pHEZE 5.8,
22 ETEMEFIEAELEFERIE

3R 3 AT, MIEGEEE RN 6-BA YRR
hn, AT AR N ZE R BT R AU AR T, Horp
6-BA VKN 5 mg/L B3 FE SR AT S 5 R
B, 538 254, M HEbRE, h 643 1,
HAME RS TS R AR 2F, FERG T 3G 97 2
LREARR, BRI R AR T
AR FE A ZER ) B AR P B, b 6-BA
W B R 5 mg/L Y HE T 1 R BEAE A 3R ry Ak 5
H, HETE R BRIk 3.43. BARTERWIE 6-BA 1)
SO DNAE ZERICRE MR I, (H AR 2R AR i
AW R, 1655 3% 6-BA ¥ 5 mg/L Ay
BRI OWER R B, HB AR A ZF s B
A2, T R Y 2 . ORI AR
Hom, (BB Z EAE KA, HR
WXEL RS, X T e B AR, £ 6-BA
Wl <3 mg/L BTG R RE TP OR R IR K%
MR BLS, AR A e A K, ik, 27
T AL E BN R IR 3N MSH
6-BA 3 mg/L+NAA 0.1 mg/L+RE8E 30 g/L+FFifie
79/lL, pHHZ 5.8,
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JE—2, CHRCRE., Hk 4 nA, 3 MM
FEAk s R A5 90%L b, i id 7 225 o 3k
JoT 8] A1 25 B e 00 i 250 o AN ) 2 o [ 22 i
MMM AEREA 25, lerfKER, A
BERMEE, BBV EARRZEE TS,
& 3P S AR AR . ARSI, IR
IKIRNERE ST — M, WS RBEIRA BT, (/NS
AR M-SR, AIRE SEREIEADC, 40BP0E - 20
Yesc 1 LIRAHET V-1 iU 85, ik 95.33%,
NEE B, TAREER, EEEN AR
R EAEIE R o Bk JE X/ NI A TSR, RAVESGE
R BRH R R T AR S
24 HAIZEHBEREESW
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Tab. 2 Effect of different 6-BA concentrations on the induction of clustered buds of C. alismatifolia

ShEE Conzfnrt%ation InfiiTa%on fjg'éz Jri 35 %ft?%ﬂ]%ﬁ .
Explant /(mg-L) quantity Pollution rate/% Start rate/% Average number of adventitious buds
BR2E 0 30 53.33 35.71 1.00£0.00°
1 30 66.67 50.00 1.00£0.00°
3 30 60.00 50.00 1.33+0.75%
5 30 43.33 52.94 1.78+1.03%
10 30 63.33 54.55 2.33£0.94°
A 0 30 50.00 0.00 0.00
30 66.67 0.00 0.00
30 50.00 0.00 0.00
30 46.67 0.00 0.00
10 30 43.33 0.00 0.00
BRZE/NE 0 30 13.33 76.92 1.00£0.00°
1 30 16.67 76.00 1.37£0.58%
3 30 6.67 82.14 1.57+0.71°
5 30 10.00 77.78 1.71+0.88°
10 30 16.67 72.00 2.44+1.38°
M2 0 30 20.00 45.83 1.00£0.00°
1 30 10.00 74.07 1.40£0.49%
3 30 23.33 78.26 1.83+0.76"
5 30 16.67 84.00 1.95+0.84"
10 30 23.33 82.61 2.47+1.27°
LA 5 0 30 10.00 0.00 0.00
1 30 13.33 0.00 0.00
3 30 10.00 0.00 0.00
5 30 16.67 16.00 1.50+0.50
10 30 10.00 37.04 2.00£0.77
L B 0 30 10.00 0.00 0.00
1 30 6.67 0.00 0.00
3 30 16.67 0.00 0.00
5 30 13.33 0.00 0.00
10 30 3.33 0.00 0.00

e [ESVEEE S A NG FhERR 2257 B3 (P<0.05),
Note: Different lowercase letters in the same column represent significant difference (P<0.05).

® 3 A 6-BA MREXE&EMAEFIGHE R0
Tab. 3 Effect of different 6-BA concentrations on the induction of multiplication coefficient
clustered buds of C. alismatifolia

W58 Z %L Multiplication coefficient SR g
e i BeFh i — s o o Fint e o
Concentration/(mg-L™) Inoculation quantity EER R %24 %34 1 -
Round 1 Round 2 Round 3 Mean strong seedlings
50 1.56 1.44 1.77 1.59 402
50 1.72 1.78 2.10 1.87 560

50 1.70 2.48 3.43 2.54 643
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PrysmE W & (B 3), B R/NERN
100~300 bp., E 44 H KA 45 R NE 4 Fios,
1% HH12 7ERERRFN 20 Bk B i b A 2 ik
5, P R/ANGEE—3, RFAREH AR KL DNA
KFEMAES, SEHEE—3

3 iTig

T A B AR A T Rk
HEBARSEBL, R0 N R E KL R AR A
BRERBM, BTE R R MESE
DIV R STBURA N3 & 87 eV N S ST U
NTUIE AR, SCEUNE ZE808 A58, 1%
BRI RAG, AT AR A BRIk,
S5 2 ) 2 3 o A U 2 T A R A 7 A R
41 SEIT R AT ALY, AR AR B BT
Mk, ARSI 2, AN A HU 7
i, HFEEL W SR AMEAR M R, (HAR R
4 o A LA A R 18

TEARMR Y, £l L@’ ot
J FAE AR s T I F AR SR B A AL 87
A DL A5 2 T A8 1Y 41 B D 9 32 B 5E o B

WERAEERR, BTHRMESS &0 4 ME e
PR 2 —, X5 MAHADTANAPUK 2:19%}3
af AE AL S FRAF 5T 45 AL o 7 AME R 0285 I,
LA AL BREE TR e 3, VR AR
HESCR 2, EMEEYeRE, mHATEkZE L
(I ZE s Tah i, e R R TE R S 2 35
Wi, AN R R B Rl T e B AL 2 A AN
K, BSRIGYSRAL, (HIREA R ZEE, Ha
FAFAETFAE AR 5—8 F nl LIUK , fdi FH 46 257
SR ATFENMEEE K, 7% 60~80d,
Sk AR B AN R B R N ERZE/NZE RN ZE, 5
A SRR ) S, R 30~50 d., BRZE/NEE UM 7
i, ATLGE S VD A SR AR UM . FE KLY
T) B RES, AR ECEE, Br
B AMERR R, ZE B BUR B 39 R R S — Ik
TEAESG . 1T DA v 0 b, B Lk s BREORE
R, FEAE TR B ROl ad REALE R 20
BRYT S 10 ARG ER T, R DNA HEf7HY
TP-M13-SSR 43 FAric BN Lk kel , 534
A 8 X%} EST-SSR #ric 541444 H i Be g K
INECR SRR SE e — 3, SREVRA L R R A

R4 AEBERTEHHEAEEBRRFEE
Tab. 4 Survival rate of tissue culture plantlets of C. alismatifolia using different substrates

B 5 - 24 I ANH AR
Substrate Average survival rate/% Seedling growth
2T B/ 91.00+2.94% AL, KRIBRLE, 0wl R 2T,
EIEHE S 3 95.00+1.41° MR, RERE, AR WS LM %R L,

PmMbEE 1: 1IREG 95.33+1.25°

WAL, RPRL, BRI,

T SR A FNE 553078 22 5+ .3 (P<0.05 ),

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

%5 83} EST-SSR 5|## {58
Tab.5 Theamplification information of 8 EST-SSR primers

F’H@ JPol (5-3) ﬁ’gqﬁ;m. B g:ﬁiﬁig Pri%iiiie%&iiue Co;jﬂs[t‘reincy

Primer Sequence (5'-3') Repeat motif Tm/°C maternal plant/bp  culture seedling/bp ratio/%
JHH7 Eﬂﬂg’z%%%?%g:fgfg;f&“c (TTC)s 58 284/290 284/290 100
JHH12 P OO ORRCASACAGPISESS  (AGG)s 58 1241127 1241127 100
JHH28 oS SeonTe (CGG)s 57 180/180 180/180 100
JHH31 E%E%%i%g%gg?gﬂ%ﬁ (GGA); 60 176/179 176/179 100
JHH33 Eﬂ%%égﬁéfégggfggfgﬁgg (GCG)s 57 186/192 186/192 100
JHH54 AT TsTe S (TGT), 57 2041224 2041224 100
JHH67 Eﬂg‘éﬁggﬁ%ﬁ%%i%?gﬁge (CTC)s 57 239/239 230/239 100
HH110 T TTCAAGCTCCATGGCGGAAT (TCC)s 58 262/265 262/265 100

R:CTGCGTCCTTGTCAGTGTCT
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M: D2000 DNA marker; MP: Bk; 1~20: FEALZEHAY 20 BRLLHG i .
M: D2000 DNA marker; MP: Maternal plant; 1-20: Randomly selected tissue culture seedlings.
B3 ARESIMKY IR XE
Fig. 3 Agarose gel electrophoresis profiles of different EST-SSR markers

DNA /K AR, sl izl B4 R Y% 10 X
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