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Study on lateral buds induction and culture of Huperzia serrata

LIU Jiang-hai, MA Ying-zi, ZHANG Jia-ling, XU Huan
College of Life Science and Technology, Central South University of Forestry and Technology, Changsha 410004, China

Abstract: Objective Due to the low reproductive capacity and scarce resources of Huperzia serrata, and in vitro culture of H. serrata
has not been really successful, we wish to make a good progress in rapid propagation in this study. Methods Living shoot tips were
used as the materials, after a variety of surface sterilization, malachite green and AAS were used to eliminate the endophytic fungi of
the seedling. Then, the aseptic seedlings were transplanted to the medium with 1/2 MS + 25 g/L sucrose to be cultured. After the new
dichotomous branching occurred, and the branches grew to 4—5 cm high, we cut it and subcultured for the new dichotomous
branching. Results After four times of subculture of dichotomous branching, the aseptic seedlings got the different number of
proliferating lateral buds, which came from the middle or top of the stem. Comparing the structure of lateral buds with the gemma, we
found it was significantly different from the gemma. The number of lateral buds from different individuals was different, the most
lateral buds could get to 14 in one seedling, some lateral bud generating point can produce two or more lateral buds. After removing the
apical dominance of stem tip, the lateral buds in the middle of the stem grew faster. The surviving rate of different height lateral buds
was different when they separated from the stock plant. Lateral buds which beyond 5 mm, the surviving rate could get 90%, while
cultured in medium of 1/2 MS + 30 g/L sucrose, after 120 d, it grew into seedling about 2—3 cm high, lateral buds less 5 mm had high
mortality with the same cultured medium. Conclusion Though in vitro culture, H. serrata can break the reproductive way by which
the leaf axil could generate spore only but no lateral bud naturally, and can produce the multiple lateral bud proliferation. The lateral
buds can easily produce adventitious roots by stripping, which could provide an important view for rapid reproduction of H. serrata.

Key words: Huperzia serrate (Thunb) Trev.; in vitro culture; lateral bud occurrence; lateral bud proliferation

I A2 Huperzia serrata (Thunb) Trev. ABR  Bernh ZH/EMY), N8 M. T2E5%, R
KM, FAEF (Huperiaceae) f1A2)8 Huperzia W W T6I7 . BATH G . phagsinet. it

FSBHEA: 2015-12-19
EEWE: WA HE TR E AT (2012A0146); W84 BH TR VHRIIH (2013TZ2024); W#ir 24 Mol BH TR H (XLK201440)
EZBN: XTI (1990—), B, WIRFE N, WiLHF5E, W07 r 3y 5570 .
«BIEEE D% (1967—), L, WEHXA, Md, #%, TENFHEYE, 2 EEE 58T,
Tel: (0731)85623494 E-mail: ma_yingzi@163.com



<3104+ XX

Chinese Traditional and Herbal Drugs %8 473 35 173 201649 A

WSO R IZI0 L, b n] 3 A e e
HIFA, TG ST E AR R 2 )R
FAREWTE S AT B 7 ). de A RS
AERGAS, AT EEERAC, WA T,
6~ 15 EA BRI, PRI E K2 F A
FEOS FEHL T RCRAE, AR 24 TR ) P A2 B
THCRRR . DRI, ST A I N T A R A i
RN CRAF I L A1 A2 B ) T 2L A2

KT LA E IS — E &R, il
SO T i R S I ZE T, R T
PN RSN S R AESE G I P ST
Fohie AL RT3 R AU
SO A SR, RS IRE T AR
JRUTAA, H R A AR RER R4 2
e AL T AT TS SRS T R, IR A S Ak
RS TR AR, BRI B PR S A ) H
(s =Bt ORI e e A2 1 KT 4
BEAT T 05T PRI SR g T d e
AL R FAA R, HIFASRAHHTE N, B ok T
TEIE S 51 H 1 - Szypula 256} [ J& Huperzia
selago (L.) Bernh. ex Schrank et Mart [FJTHZERET T 25
WHEFR, TEHDEFAAR TR SR/ NK,  FhEk /N R T
IR X R 2F, (BRI 2F .

WA T RO E R Xk, B
ARG, A E A T2, JoAE . HAT,
A RT AR BT AN ZF R IE AR >, AL
L0 A2 o g SN R S AR B T > B
2, AWFFULE AL EAREERE IR ORI, 2B
ANFRIFBAZ AR TR, JF H—A2F aife 4
ZAMNZE, TR AR R AT T R R R
(ARSI L (Y ARSI Rt S e o (1 TS
1

FE S AR R R B D B R L, e R AR
MV AR K 27 58 AR B S E e R K2 Huperzia
serrata (Thunb.) Trev..
2 AE
2.1 SMEFRRERE

BYEUE 2 A2 0 2F 3 em K, SE IS i AIZE K T
UG, RJEAE ERAKTIYE 3 h, Z MRS
e SOV AT R B, T KPR
JG, BeRh T 12 MS RigRdErh, AR pe g gl
IS, BRI FRIEIE N 25 °C, PR £k el
(R 9 1 5 D6 IR 464 4 5~10 pmol/(em™s). 12 h/d,

A& E AR FRLAMN 25 CL 5~10
umol/(cm™s). 12 h/d, FEILAAT FEFE 20 do
22 IMEFRERERRRKES

FEREFE 20 d 5 IR T A AEDTS J TR
ANEH 0.5 mg/L fLAEALE+H100 mg/L AAS [1) 1/2
MS+25 g/L BEREEIRIE BaER, AT N AR
15 d Ja R G B R G i A ML AR, > B BT 2 S
HOGEA K 172 MSH25 o/L BERER: R 5L b UEAT
T F,
23 REEHRSNKESF

W AMEAAAE 1/2 MSH26 /L RERE B F- 5 1 4k 45
9%, 4 60~90 d # 1 IR, MEEIAE KA,
A48 T 53 S f P BE )T S B - M K59 90 d )
AMEARTIZE 2 TG T I — XU B, FE XK
3~4 cm Jo, PR 2 NPT ROk HERN BN SR
B ks E,
2.4 ZFRIFEEK

MARE I XA R, AR, JEETY)
ARKE TR 3~4 Wi, AR 1 1 S A 1 I A
FEAET KBNS, WS 2F 1R T G S 251
JERA, GEvt M 2F Rk AR A .
2.5 MZFRD BESF

RO 2K B2 I, BEHLPEE 2~5 mm
P ZE 100 /S, IRERR B3R, FER0 315 BEHAH H
Regedirp, Wl A RKARSL, IFGIHEE R
A7 3 = 1735 1 ZE BB N R 25 R 550
2.6 IEFEIMZFEKAFIG

WEHE 172 MS R BEAR IR 3L, #55 2~5 mm [1)
MIZE, 43 RN 9 PORTRI I e R 59756 b, Agfl
10 9, —I 2 ¥k, 30d G THAAIE R, WA H &R
FENSENKCEZ IR ZE (R, 5 5 R 26
ARG, o Rl gR .
2.7 ZFKEXHNZE 4 B K ED

WA FHCEE MR, 50k 4 NMKEERREE, 7
IR B ARG AL b, REANER REH R 20 BRI 2,
30d R IAEIE R
3 HR5%H
30 REEMFMAERLES

20k R MW TR FE 20 d, 40% M9 4ME A B A
WA RBS, HELNAER AR, 58Tt
T, et WIARRE IR B = S R B DI AkAR S R
4 RS, R A AZER R i R A T AR,
NS A N I (L M SN A R (IS



¥4

Chinese Traditional and Herbal Drugs %8 473 35 173 201649 A

*3105-

B, MM T RCEAE NN ZE . M ZE A
1-B. C, JFHANRATHSEE ) (B 1-A), HEER
AR AR 1A HRERRES
RN X, RN R E AT, A

FRERCEE, HET, BRSNS A2 REYIRR
B AU 2 Ab, 1R AT (0 255 7 R 2 (R A 0%
Rl AHTFUEN T A2 Ve BE N TR IR %
PER TR A K 2 e AR 5 7K

A-BFEIERE AR RIZET BRI FROMIZE  C-MZFTERE IR A A K 30d  a- M 5 40 S b- BRI -4 d-IERIIZFR

e- K MAER

A-wild H. serrata gemmiphore B-lateral bud under stereomicroscope C-lateral bud growth in culture for 30 d a-join points of gemmas and

gemmiphores b-gemmiphores scale leaves c-microphylls d-enlargemented shoot tip  e-adventitious root
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Fig. 1 Morphological comparison on gemma and lateral bud
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A-gathered in shoot tip growth of lateral bud B-middle stem of two rounds of lateral bud C-radial symmetry growing in middle stem of lateral bud,
D-growth in dichotomous branching of a small amount of lateral bud E-one bud points growing many lateral buds in middle stem of plantlets,
F-middle stem of plantlets of two lateral buds grew up into lateral branch a-one bud point growing four lateral bud, b-one bud point growing two lateral

bud c-bud point junctions d-lateral bud grew up into clumpy buds form c point e-large lateral branch
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Fig.2 Occurrence location and growth form of lateral buds
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Table 1 Position and proliferation times of plantlets lateral bud
T EEE AEKET AR B

1 14 E SN 6 14

2 6 ESS L 5 6

3 10 KR 6 10

4 7 ESS QY 5 7

5 5 ESS LY 4 5

6 3 B 3 3

7 8 ESN 5 8

8 6 B 5 6

9 12 E SN 5 12

10 8 ESN 3 8

FHME 7.9 47 7.9
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Table 2 Effect of different cultural media on survival rate of lateral buds
S MERE(gL)  NAA/(mgL)  6-BA/mgL)  HMAEUA fEs 8 AEE %
1 30.0 0.5 0.1 20 8 40.0
2 30.0 1.0 0.5 20 7 35.0
3 30.0 1.5 1.0 20 7 35.0
3 35.0 0.5 0.5 20 12 60.0
4 35.0 1.0 1.0 20 11 55.0
6 35.0 1.5 0.1 20 12 60.0
7 40.0 0.5 1.0 20 15 75.0
8 40.0 1.0 0.1 20 14 70.0
9 40.0 1.5 0.5 20 14 70.0
K, 36.7 58.3 56.7
K, 58.3 533 55.0
K; 71.7 55.0 55.0

R 35.0 5.0 1.7
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A-25 g/L IEREREIRE 1A K 30 d IMIUZE  B-30 g/L ERERE IR 2L -
30 dEIMIZE  C-35 /L REREHT TR AE BRI 30 dHIPIZE  D-40
o/L BRI AE LA K 30 d (R 2

A-growing 30 d of lateral bud in 25 g/L sucrose medium B-growing
30 d of lateral bud in 30 g/L sucrose medium C-growing 30 d of
lateral bud in 35 g/L sucrose medium D-growing 30 d of lateral bud

in 40 g/L sucrose medium

B3 FRIEERERSEPIEENFEORR
Fig. 3 Growth condition of lateral buds in different

concentration of sucrose medium
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Table 3 Effect of lateral bud length on cultivation

S A (2§ 51 /% fmm B AU GRLES ERIERL 60 d Jii f=i /& /mm
1 1~2 20 2 10 2~4
2 3~4 20 12 50 6~7
3 5~6 20 18 90 10~12
4 >7 20 19 95 > 14

A30 dJARIERKEE B-60d AMAEKREE  C-90d Rk
FE D-120 d JRMAEKEE  a- B CRAER

A-after 30 d of height B-after 60 d of height C-after 90 d of height
D-after 120 d of height a-adventitious root from basal of stem

4 MEFETEMNPNERSE
Fig. 4 Growth height of lateral buds in different periods
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