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Callus induction and regeneration system establishment of Ajugae nipponensis
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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 one week; The callus divided into green multiple shoot two 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 four
weeks; The optimal medium for rooting is 1/2 MS + 1.0 mg/L NAA, the plant regeneration occurred three weeks later and the rooting
rate up to 100%; 100% of plantlet 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 laid a solid foundation for
protecting the wild resources and advancing the cultivated of 4. nipponensis, meanwhile providing scientific evidence for the research
of genetic transformation.
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A-stem tip explant B-stem with bud explant C-inflorescence explant
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Fig. 1 Three different explants cultured on same medium
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A-yellowish green soft callus from stem tip B-bud sprouting C-compact green callus from inflorescence

B2 3MIMERTE CO5S SIEFREFHFRHER

Fig.2 Induction results of three explants on medium C05
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Table 1 Callus induction rates from different hormone combination and explants

. W/ (mgL™) — %R G ey
6-BA 2,4-D WOIESE /% NEME 1% BHFSR /% MEME 1% GHERE /% AEMEE 1%

cor 00 28 0 0 0 0 0 0
c2 01 01 56 12.50d 0 526¢ 0 57.50d 4575¢
o3 01 05 58 40.00 ¢ 0 24.00 b 0 73.33¢ 46.37 ¢
o4 01 1.0 55 7241a 33.23a 45.00 a 0 91.65a 78.36 b
o5 01 15 57 63.33b 19.86 b 13.75b 0 100.00 a 90.50 a
o6 05 0.1 55 4444 ¢ 23.66 b 58.82a 0 100.00 a 87.63a
7 05 05 56 4737¢ 2.53b 50.00 a 0 76.60 a 85.33a
08 05 1.0 60 65.00 b 24.34b 45.00a 0 81.33b 86.00 a
9 05 15 53 61.11b 1836 b 2941b 16.67b 86.67b 87.63a
clo 1.0 01 58 63.16b 1533b 18.64 b 18.77b 42.67d 90.35a
Cll 1.0 05 52 8421a 12.67b 15.79b 33.33a 69.76 ¢ 76.36 b
c2 10 10 54 82.67a 0 IRIE 0 73.33¢ 70.32b
C13 10 15 53 80.32a 0 IRIE 0 82.66 b 68.75b

FZIARNE PR ZER BE (P<0.05), R

Different lowercase letters in same column indicated significant difference at P < 0.05, same as below
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Table 2 Effects of different treatments on induction of clustered buds

Hormone /(mgL™)

Higrdt 6BA NAA ettt MEFRAER % MEE PR A R
P01 0 0 20 25.00d 0.75¢
P02 0.5 0.1 30 73.33¢ 1.90 b
P03 0.5 0.5 29 62.07 ¢ 220b
P04 0.5 1.0 29 68.97 ¢ 2.00b
P05 1.0 0.1 30 63.33 ¢ 2.60 b
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 86.21 b 3.60 a
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A-just inoculated callus  B- adventitious buds induced after 7 d inoculation =~ C-growth and proliferation of adventitious buds D-robust buds
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Fig. 3 Induction and proliferation of clustered buds
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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
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Fig. 4 Growth of callus from stem tip
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Table 3 Effects of different NAA concentration on rooting of clustered buds

Bt NAA /(mgL™) He b H AR % MR

RO1 0 30 33.33b R4, LIRE, EHAOERG
RO2 0.1 29 8621 a ARG, ToiE, AR D
RO3 0.5 30 90.00 a K HEH:, WED, EEEEs
RO4 1.0 28 100.00 a WK HAH, 2B, EEEEd
RO5 1.5 27 92.59 a i
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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 MIFEIR

Fig. 5 Roots induced from regenerated adventitious buds

34 JHL5BHK

AR YR 10 d GEE 20~25 C, W)
70%/c 40 JERIAAERKH (B 6-A), Fihik
H2~3 B Rk s sh . Ayt
i, BT EAMIBIERE S, I8 90%LL b, AE
HAKIER (K 6-B).

A-BIMLTT, Fidom Bk EASER BBk
A-domesticated plantlet, arrow showing adventitious root just

happened B-transplanted plantlets

El6 EREYMLSHH

Fig. 5 Domestication and transplanting of rooting plants
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