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Callus induction and regeneration system establishment of Ajugae nipponensis

HUANG Heng-yu, WANG Mei-rong
Engineering Research Center for Reproducing Fine Varieties of Chinese Medicinal Plants, Yunnan University of Traditional
Chinese Medicine, Kunming 650500, China

Abstract: Objective An efficient and stable regeneration system of Ajugae nipponensis was developed by establishing the callus
induction system and selecting the best protocol for higher plant regeneration. Methods Stem tip, stem with buds, and inflorescence
were all used as explants maintained on Murashige and Skoog (MS) medium supplemented with different types and concentration of
plant growth regulator combinations. Results Inflorescence was the optimal explant for callus induction and was cultured on MS
medium containing 0.1 mg/L 6-BA and 1.5 mg/L 2, 4-D in 1 week; The callus divided into green multiple shoot 2 weeks later; The
optimal medium for multiple shoot proliferation was MS + 2.0 mg/L 6-BA + 0.5 mg/L NAA, the regeneration rate of callus clustered
buds was as high as 100%, the regeneration coefficient was 4.10, and the proliferation increased by more than five times after 4 weeks;
The optimal medium for rooting was 1/2 MS + 1.0 mg/L NAA, the plant regeneration occurred 3 weeks later and the rooting rated up to
100%; Plantlet(100%) survived after transplanting rooted plantlets into sand. Conclusion The callus can be induced by all kinds of
explants and inflorescence is the best explant for higher callus induction rate; The current study lays a solid foundation for protecting
the wild resources and advancing the cultivated of A. nipponensis, meanwhile providing scientific evidence for the research of genetic
transformation.
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A-ZER BANFER C-iu)F
A-stem tip explant B-stem with bud explant C-inflorescence explant
E1 3#ARRISMEKEMTE—EREPBIER
Fig. 1 Three different explants cultured on same medium
C
A-HZEERE S H IR R HR BB  C-ib P S G O R A AR
A-yellowish green soft callus from stem tip B-bud sprouting C-compact green callus from inflorescence
B2 3 FSMERE COS SHERERHFSER
Fig.2 Induction results of three explants on medium C05
1 ARPRAEEHARIMEKEGELIFSERZI
Table 1 Callus induction rates from different hormone combination and explants
N W | (mgL™) =R B e
Bk EMH
6-BA 2,4-D BHETR 1% WEFFAER 1% BHEFR /% WEFER % GHETE /% WEFRER /%

cor 0 0 28 0 0 0 0 0 0
co2 01 0.1 56 12.50d 0 526¢ 0 57.50d 4575 ¢
co3 01 05 58 40.00 ¢ 0 24.00 b 0 7333 ¢ 46.37 ¢
co4 01 1.0 55 7241 a 3323a 45.00 a 0 91.65a 78.36 b
cos 01 15 57 63.33b 19.86 b 13751 0 100.00 a 90.50 a
Cco6 05 0.1 55 4444 ¢ 23.66 b 58.82a 0 100.00 a 87.63 a
co7 05 05 56 4737 ¢ 22.53b 50.00 a 0 76.60 a 8533 a
cog 05 1.0 60 65.00 b 24340 45.00 a 0 81.33b 86.00 a
co9 05 15 53 61.11b 1836 b 29410 16.67b 86.67b 87.63 a
Cl0 1.0 0.1 58 63.16b 1533 b 18.64 b 18.77b 42.67d 90.35a
Cll1 1.0 05 52 8421 a 12.67b 15.79b 3333a 69.76 ¢ 76.36 b
Cl2 1.0 1.0 54 82.67 a 0 1.11¢ 0 7333 ¢ 70.32b
Cl13 1.0 15 53 80.32a 0 1.11¢ 0 82.66 b 68.75b

FFIARNE PR R ZER BE (P<0.05), R

Different lowercase letters in same column indicated significant difference at P < 0.05, same as below



* 1316 -

¢ %% Chinese Traditional and Herbal Drugs 38 45% 25 9Hi 2014 4E5 A

3.2 MEFRIESMIEE

WA S H @A (E 3-A) #AN44R
WRRE IR AL 7 d JE TP AR A AN E 2E A (1] 3-BD,
B o A 2R R R (B 3-C), 28d KJagil WA
FRAER, HAR, 4R NAER 2. WER2 L
G, A5 T R 805 4L e 1 4y A 14
(P FHEFRHE) ¥ RRIR b th 73 A AR 2F . S,
P09 S HiFRILET MSH+6-BA 2.0 mg/L+NAA 0.5
mg/L H, MWAEZEE S HIL 100%, 2R 29 @t
AP R A ZFE 119 4, FAERECH 4.10, T

! A - IB -

B Td E MR CVESAK G DWES

A-just inoculated callus B- adventitious buds induced after 7 d inoculation C-growth and proliferation of adventitious buds
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L G IE S AE 2] 5.0 DL . SEE R,
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D-clustered buds

B3 MEFHIFSFIELE

Fig. 3 Induction and proliferation of clustered buds
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Table 2 Effects of different treatments on induction of clustered buds

WE /(mgL™)

Higrdk oBA NAA R MAEZEFAER [ % MR ZE A R
P01 0 0 20 25.00d 0.75¢
P02 0.5 0.1 30 7333 ¢ 1.90 b
P03 0.5 0.5 29 62.07 ¢ 2.20b
P04 0.5 1.0 29 68.97 ¢ 2.00b
P05 1.0 0.1 30 63.33 ¢ 2.60b
P06 1.0 0.5 28 7143 ¢ 2.50b
P07 1.0 1.0 30 66.67 ¢ 2.80b
P08 2.0 0.1 27 81.48b 330a
P09 2.0 0.5 29 100.00 a 4.10a
P10 2.0 1.0 29 86.21b 3.60 a

A-WIFAR M AR AL

B-¥59% 21d R @A AUR N AR, RIFM KA C-HFR30d 5, @UiANEH 2T

A-just inoculated callus  B-accumulation of pigment on callus and no buds after 21 d of culture = C-callus aging death after 30 d of culture

& 4

ERFSHAHEGE KR

Fig. 4 Growth of callus from stem tip induction
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Table 3 Effects of NAA different at concentration on rooting of clustered buds

Bt NAA /(mgL™) He b H AR % MR

ROI (CK) 0 30 3333b R4, LRE, ERH oG
RO2 0.1 29 86.21a ARG, ToiE, AR D s
RO3 0.5 30 90.00 a K HEH:, WED, EEEEs
RO4 1.0 28 100.00 a WRACHM:, 2MRE, T E
ROS 1.5 27 92.59 a A B *E%/'\ FHEHR TG A

&\

A-R04 i‘%‘%%*iﬁ? 28d JEHIERET B-iRE  CIOMIRIRA  D-ROS i*?%%qji*‘?% 28d )‘E’JE*EEE
A-rooting plants on medium R04 after 28 d of culture-robust plants, root length and strong B-root hairs of A C- bottom roots of A

D-rooting plants on medium RO5 after 28 d of culture-roots long and strong, less hairs

5 MEFHESER

Fig. 5 Roots induced from regenerated adventitious buds
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A-domesticated plantlet, arrow showing adventitious root just

happened B-transplanted plantlets

El6 EREYMLSHHK

Fig. 6 Domestication and transplanting of rooting plants
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