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Abstract: Ardisia gigantifolia Stapf is native to Hekou county, Yunnan province, with few wild individuals, and is listed
as a critically endangered species. It has important protection value and good prospect of garden development and ap-
plication. The stem segments of aseptic seedlings of A. gigantifolia were used as the explants to establish a propagation
in vitro. The results showed that the optimal medium for callus induction was WPM+0.50 mg/L TDZ+0.10 mg/L NAA,
and the induction rate of callus was 96.67%. The optional medium for callus proliferation was WPM+0.50 mg/L TDZ
and the multiplication coefficient was 4.42. The optimal medium for callus differentiation was WPM+2.00 mg/L
6-BA+0.20 mg/L NAA, and the induction rate reached 100%. The optional medium for adventitious bud proliferation
culture was WPM+4.00 mg/L 6-BA, the multiplication coefficient was 3.90, and the cluster buds grew well. The op-
tional rooting medium was WPM+10% coconut water+0.20 mg/L NAA, the rooting rate reached 100%, the root system
developed well and the test-tube plantlets grew vigorously. Plantlets were transplanted into the mixture substrate with
the volume ratio of perlite and peat soil of 1 : 3, the survival rate was 96.67% after 60 days and plants grew well. This
study can provide technical support for the large-scale seedling production of A. gigantifolia, as well as theoretical basis
and technical support for the protection, seedling breeding, and molecular biology research of this species.
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HZE2 44 (Ardisiagigantifolia Stapf) M
FHAEF} ( Primulaceae ) 5544 R W 4HEAR, & 50~
70 cm, PRAVEIEILIE, MDA AL, iR R
A TR, R IR F, LIRSk, T
R, R auRm e, LERKm%E,
N, R0k, Mg rER, WH
W, FIERE NS MR Z M, R
Mg F & N TS, HIZE 5 44 [ AR AL il
Mg, Ut FRE MBI O, AT 100~
400 m fIE AR W SR AR, 4 5 A BT A1 A it
it rp SRR 11 g SR AR PR I Y AR &
I REC D B A TR . PO ZE S & 4R B R
BEWRR D, WA R CHEAEY) 2L 64 -
Y ) Mfe (CR) BiAhll, B s p
P E A5 7 S

TR FAEm Y R R R S A K R
U, BHEIFAE, (EMELLZESE, 706 EAaRRAT )8,
NI WE B TR R T L RS
FIHEAR, (B2 BT MR BRI, SR
R LA T R ML 2E 2 4 A o
SMER P HLIE SR LR, ATF T HARMCIE5E
AR N 4.0, PVEMECIRITEIAH TDZ fE
AL HEE M- 44 (A violacea) N EZH 1k, 4
EMIZETNE DG (A, kteniophylla) B RE 53 &
R R R A AR ARCH BT BT BOAS N T 10%189 CW, {BR
R SRR, 24581k, B8 REEYa
B PR B AR AT 3 AR BORO Ry S, F
FAEPESMERHE X AR AT
FIFEL X IR 2R 5 . B8 S AR 152 m . AS[R) 3
JB X e i S R O e . R O
RSB AR RE ST T . %
T, AHESER FAH 25 58 4 4 2L BON AME IR AT
AU AR R ST, BRES Y A KR 7
A ML LSRR 2, DL N7 = 3
ML BEREARR, ZYF R E fFh
BT AU A A 77 B A R S 4%

1 MBEAZE
1.1 ##

HER A R R 25 284 4-( A, gigantifolia Stapf)
TCH T, PR THEr R e SR fE A ) E s
12 FHik
1.2.1 TDZ #= NAA *t Z B &4 A8 HFF69%h
PR S TR A VK2 2.0 cm 47 1 2577

YIBE, HERE R FEE WPM+NAA 0.10 mg/L+
TDZ (0.10. 0.25. 0.50, 0.80, 1.00, 1.50 mg/L )
HATAAGA LA T, DURE I A K85 50 R
X B, AR HCBERS EEALBE 10 L, BEHER 2 ASHh
FifR, | 3R, Bi3f 45 d Ja WED AL B ES
FER, WG HAGHSESE . REFIES

WAL SR = 77 R A L2 S AR5
EEFP AME R S 50<100%

AN R TR = AN A R S R g
Fh AN R B 50<100%

25 B A I 2R =AM A 8 B0 R A R S B
x100%
122 TDZ s &4HAEIGHAGHa BTk
BAGHLS VIR EL 0.10 g AR, $EFp 3]
R 55 WPM+TDZ ( 0.30., 0.50., 0.80. 1.00 mg/L )
HATA A A ARG IG5 , DO A P A K
T IR, BN RBE R BE AL B 10 I, e
2H, HE 3R, §i3E 45 d RS RO HSHET
RMA AL TE R

T 20 A T 2= 0 1) O 20 2 A R B4
Tofr 473 2H UKL 50 100%

T4 2H 25 BE AR = B 8 3R I A A 2H 4 e
/AN A A 2 fif
1.2.3  6-BA F» NAA xr @45 4L 8 R 5% #5549 %
R IR A VIR E 2 0.10 g 1Y
kL, BERh 25 75 5 WPM+0.20 mg/L NAA+6-BA
(1.00, 1.50, 2.00. 2.50, 3.00 mg/L) #iTAE
FES, UABIEY AT 7 g0 i, w4
WREAL EEALBE 10 i, AREEERD 2 A, EE 3 IR,
Kig® 45 d RS AN E A TR,

AT TR = 77 A A E R SME R B
Fl AMEAA B L X 100%
124 6-BA s RZFHAEGHw WiEFHMW
INAEZFE A D), DAL ZE O B0 42 F 3 3 AR A
WPM+6-BA (2.00, 4.00, 6.00, 8.00 mg/L ) i
FIAREZE GR35, DAASUS IR 90 26 1 015 77
R, AEASARER 10 0, BREERD 2 AN, E
523, KigE 45 d RGN ZERH R AL

AN PRI B R B =R ON 0 SRR AR
L
1.2.5 NAA #= CW stARE G0 Hn KK
faoh: . KPR —BWE 2~3 em AEHFEME
WPM+NAA 0.20 mg/L+CW( 5%.10% . 15%.20% .
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25%RAR AT BT ) W BE R FE AT A HOH B S
DIAREIN CW Skt B, Bk BE AR B2 AL B 10 JH,
BRMAERD 2 MAERE, ER 3K, B 45d RS
TR bR, MRE. K. SfENE,

AR = AU 8 2B T I AN R 2 B
x100%

it A (g ) =R %5 AL 1 RO B -0 R AN
JE 2 1) i
12,6 #BHEAEFFMIEZG ALK Yon YHELE
SRR IR 4~5 cm, MR BG4 AT,
THECEN 60% M= MR 2~3 d, 5 FF i bk
Wi 2~3 d, BRI R B, ND e RHEE T
REBHIIRE , Bk BIMER I B, A
FCELRIAE 1 Bk LA ERS « Je AR 0 -
1. 1:3,1:6, 1:8F1:10% 5FMLpES
FEFRAVE MR EETT, SR 54 cm x 28 cm HY 32 L
B, AR 1000 {52 W R EWIRIE 2 h 5,
VTR . BRP LR & SE AL B 20 Bk, HE 3
W, WIEMRFFEE 900%LL b, HEFAE 60%4 40 .
60 d J5 GRS H AT o

FERR LG 2 = B BBV BT L x 100%
1.3 HELE

F BUE YR Excel 2003 #4F 04748834k
FH, SR SPSS 19.0 #4347 77 243 F1 Al Duncan’s

ZHEILEL.

2 ER5H5H
2.1 TDZ #1 NAA Xt ZE R ARIFE SN
ME 1 AEH, ZBOMERIERFRE WPM
HR N 0.10 mg/L NAA FUR R B (9 TDZ v] A3
BRI AHALRAEZ, TDZ 5 0.10 mg/L
NAA S5 G I, AR B TDZ W25 BUA7TE |
WOHALTAEFHFEARIEN, hE 1A
A, TEARIER TDZ F1 NAA (8554 |, 2%
BTG RN 100.00%, BIYTCEH LA E 2F
. ¥4 TDZ ¥EH 0.10~0.50 mg/L B, TDZ
Xif 25 B A7 16 R M @A 41205 52 22 AN B
=, A HSRAE ZF 15 R TDZ 3
Wik i ; TDZ 1 0.5 mg/L i, BG5S 4R %
ik 96.67%, HAMGHLKH R, Rt Eo
ekt (K 1C ), TDZ #JEH 0.50~1.50 mg/L B,
ZEME RS R . ALV E 2R 5 Kbl TDZ
W BE BG o & W K, (B TDZ W EEAE 0.50~
0.80 mg/L YL N, TDZ X} fi i 4l 2RI E 28 1Y 5
FHRERALE . Y TDZ HEH 1.50 mg/L i,
BTG HEPER 80.00%, A1 H U5 T FI8 AR AH
54.17%, NEZFFHTFRILE 23.33%, HHTA4]
gIR#HE, HEESE (K 1D ),

A WUHATEM AL B: MEORMEHSEA,; C: WAEFREOENHAL; D: WAEFWEEOEHHR;
E: AEFAERKMM; F: MOHSTEERBMAN AR #FLEAEH, fR=4 mm,
A: Callus formation at the leaf axillary; B: Yellow green callus granules; C: Light green callus with adventitious buds ; D: Yellow green callus

with adventitious buds; E: Adventitious buds grow into leaves; F: Growth state of callus in tissue culture flask;
Arrows means adventitious bud, bar=4 mm.

B 1 HEXSFRGARRBERE

Fig. I Type and state of callus tissue of A. gigantifolia in the medium
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&1 TDZF# NAAXMHEZEEESHZRAGHRFTSHM
Tab. 1 Effects of TDZ and NAA on induction of callus and leaf buds of A. gigantifolia
TDZ  NAA ZBAARR GOHSFESE AEHHEER He KR
(mg-L™") /(mg-L ") Survival rate of  Cullus induction Adven?itious bud Growth status
stem segment/% rate/% induction rate/%
0.00 0.00 100.00+0.00° 0.00+0.00° 0.00:£0.00" TR E TG, DB IR ZE B IRCE % A K
0.10 0.10 96.67+3.33% 82.96+2.96 50.00+0.00¢ K®IEH, @HAAE S D, Hgf
0.25 0.10 96.67+3.33% 90.00+5.77" 61.57+3.24° K#IEH, SRR EED, HEe
0.50 0.10 100.000.00° 96.67+3.33" 89.63+0.37 KR, AGAEHE, EGRSE
0.80 0.10 90.00+0.00° 88.89+6.42° 83.66+2.99" K#—f, AGRMAEHEE, HEe
1.00 0.10 90.00+5.77° 67.22+4.34° 72.22+5.56" K#—fk, mMAEHZ, Hgh
1.50 0.10 80.00+0.00° 54.17+4.17° 23.33+1.67° HERBR, GRAESE D, BHa

TE: FFEER G AR/ NG 5 B3R R AL PR 22 53 B 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

2.2 TDZ Xt a7 H L8 E M

M6 2 Al 1, L WPM 35 35 5L A [ v
TDZ *@fhAL I EA ¥, & TDZ
WS, A SRR 2 LTS TR
¥, TDZ ¥EN 0.50 mg/L BF, 7776 Fik i
1 93.33%., FEAENIN TDZ M35 |, el
fif T R B 1.62, HLA R &R E, (LA D
B MU TDZ WM 0.30 mg/L i, Hi
FERBCTBEN 0.26, Md1 2R e ok @ Bopiik
SE RN E TDZ o A4 40 4 b = 485 7 1
WAAMEIVEA . 24 TDZ N 0.50 mg/L, HEFH &
R 4.42 KB EBKMH , hAHA RGBS
il TDZ WeJEAE 0.80~1.00 mg/L W45 ZEUN 1.26
TREZE 031, WAL M EESRE  PURCIRZ T 52 8
Wi, HZ2H5ET . 25457081, WPM+0.50 mg/L
TDZ h 42U 58 i e A R 5

®2 TDZMHEEESHAGALIEEII
Tab. 2 Effects of TDZ on proliferation of callus of A.
gigantifolia

BHSUE TR B8 R

TDZ ol mate of ioicat ER SNV
J(me-1.Yy Survivalrate o Multiplication
(mg'L) callus/% coefficient of callus Growth status
0.00 76.67+3.33° 1.62£0.65°  R&ifn, /WBEM
0.30 80.00+5.77° 0.26£0.10°  HEiksE, Wbk
0.50  93.33+3.33" 4.42£0.55° e sa, W
0.80 70.00+£0.00° 1.26£0.17% gk {a, Wikok,
BRAFFETS
1.00 56.67+3.33° 0.31£0.03° W\, LHIET

T« [R5V B 5 AN ) /NG SRR 7R A 3] 22 57 Wi 2#( P<0.05 ),
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

2.3 6-BA 1 NAA MRE{GHHELAREFIFZH
A

% 3 AT, 24 NAA WREAEF1E 0.20 mg/L
i, FiE 6-BA WM, NEFNIHTER
SerEmE b RS 4 6-BA WREALT 2.00 mg/L
B, RSB IARE R, B E
(m (F 2C); Y4 6-BA WKEE N 2.00 mg/L i, AN
FEZFMIE SRR B R G, N 100.00%, &R
W REAEE, FhhEE, AR
(E 2A, K 2B); 4 6-BA ¥JFET 2.00 mg/L
W, NEZHHEFREEE 6-BA W B hnm R
24 6-BA W E 4 3.00 mg/L i}, ANE A G R
H56.67%, HFEAESOEREM (E 2C), LA
# &, WPM+2.00 mg/L 6-BA+0.20 mg/L NAA ¥
FHZE 58 4 - A A U 5 1 B A4 9 3

#* 3 6-BAFINAA MHEEZEHAEFIFESHNEIT
Tab. 3 Effects of 6-BA and NAA on induction of adventi-
tious buds of A. gigantifolia

BA NAA NG

Jme- LY/ L Adventitious bud
(mg:L7) /(mg ) induction rate/%

SN

Growth status

0.00 0.00 0.00£0.00' gL, Kk,
R A E

1.00 0.20 73.33£6.67° R/, iAMLE

1.50 0.20 83.3346.67°  ZEH/, AL

2.00 0.20 100.00+£0.00° A% 4,

2.50 0.20 80.00+0.00° % kg

3.00 0.20 56.67+8.82° 2 LR o Bk H (5

1 FIFEEE A RN TR AL B 22 57 10 3 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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2 MHEZLSFAGAASTUHNAESF (#R=5mm)
Fig. 2 Adventitious bud formation induced by callus of A. gigantifolia (bar=5 mm)

2.4 6-BA XIAREFIE AN

22 4 A[H, 78 WPM 35355 FiR IR Rk
FER) 6-BA RANEZFIIGIH BA B & 227 . AT
TR, B 6-BA XPHLZES 44 AN E R
HREA B, FEE 6-BA WM, A
G R BRI TR R R S, Y 6-BA
W R 4.00 mg/L B, ESRHHAEFEKIER,
RO R A gt /N PAE H AR IR B 2D ),
B R BRI 3.90; 24 6-BA WWERET
6.00 mg/L B, 355 K5 TR 4 6-BA WKIE
4 8.00 mg/L i}, M5 REF 2K 0.97, AT,
WPM+4.00 mg/L 6-BA XA E 25 345 A 54T
MR HEE R, Bl e B A P R AN R A 22 5%
25 NAA #1 CW 3 & Eam

P TR i 4 5] WPM+0.20 mg/L NAA+CW
AT AT, 15 d AR TFIRAR, A HRIK
100%, CW BB TFMRAAK, (X REAKAEN
HIVE . H28 5 A1, NAA ¥ [ 5 4 0.20 mg/L
B, ZEANIN CW Mg, fEMRT 2w B R
4.25 cm, TEREFRIEHIRIMARIEKE CW, HAE
HEHMET AR CW AL, 4 CW HETE
0~10% 5 I, XARE I mESF A RE, WY

CW MBS T 10%0T, s CW WREERG N, AHpk
R AL, HaRE B 2R

CW YWREEFE 0~10% i [FIRF, CW ¥ BEXT AE PR
AR 2550 AR At SR s i B T B 2 R
MCW VREE N 10%HT, R 0 o 4 a3k 3 e K
8, 53590 436 cm F1 1.48 g, KRS R (K
3), M CWIREET 10%0}, FEE CW H B 1Y
i, ARAEL . AR R EE R AW >, Bk E
FHESF M CW IREILT] 20% L4 L, ARER T
WIS (3 gk R ).

R4 6-BAWHELESFAEFIEEMNHIN
Tab. 4 Effects of 6-BA on proliferation of adventitious
buds of A. gigantifolia

6-BA T B

A RO B

/(mg-L™") Proliferation coefficient Growth status
0.00 0.00£0.00° KBIEH, TP
2.00 1.34+0.17° KHIEH
4.00 3.90£0.06° KHRIF
6.00 1.90+0.10° KHIEH
8.00 0.97+0.02¢ KHIEH

T« R EE 5 AS [ /NE Bk R Ab 3R] 25 5 B 35 P<0.05 ),
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

R5 NAAFCW XEZEZ 4 TREERTEHIRIT
Tab. 5 Effects of CW and NAA on rooting and seedling growth of A. gigantifolia

ot NAA AR B M i sEAR ERORY
Coconut [(mg-L") Rooting Plant Root Root Fresh weight Growth
water/% rate/% height/cm number length/cm increment/g status
0 0.20 100 4.25+0.20° 3.37£0.17" 3.91+0.04* 1.41£0.08" ++++
5 0.20 100 3.840.08° 3.88+0.23" 4.01+0.04° 1.40+0.01° ++++
10 0.20 100 4.08+0.08* 3.80+0.31° 4.36+0.08" 1.48+0.05° e
15 0.20 100 3.71£0.15 2.93+0.13% 3.26+0.07° 1.05+0.02° +H+
20 0.20 100 3.30+0.06°¢ 2.63+0.13¢ 2.86+0.12" 0.89+0.02°¢ +++
25 0.20 100 3.24+0.04¢ 2.37+0.19¢ 2.56+0.18¢ 0.71£0.04¢ ++

T+ R KA RERRE, RSB G A /NG - B oR AL BEE) 22 57 35 (P<0.05)

Note: + indicates the healthy degree of plant growth, different lowercase letters after the same column of data indicate significant dif-

ference (P<0.05).
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3 AEKECW MHEEEFARB\ERTEZMW (FRR=5cm)
Fig. 3 Effects of CW on rooting and seedling growth of A. gigantifolia (bar=5 cm)

26 BHERIAESHERKMZN

& 6 A, BRI T ZE K SR AR
BB ERAHEES . R ITh, Bk
60 d, WG HEN 82.78%, AKARSE 2, KRS
AN, R RS H N, B TR - DA
Fo 1 3~1: 10 IRATEHRE, 555% 60 d, BUGRT
WEES, Hb2eken Rt UMAEREL 1 3]
B, RS R Ik 96.67%, I A AR AR K AdoH:
MR AR, AR MR ER (K 4),
%6 FRABHEFRHEZEESFAEEBEREE

4 kR B B

Tab. 6 Effects of different substrates on survival rate and
growth of plantlets of A. gigantifolia

B - st L % ERSINI

Perlite : peat soil Survival rate/% Growth status

0:1 82.78+1.47° ++

1:3 96.67+1.67° -+
1:6 93.33+4.41° ++++
1:8 91.67+1.67° +++
1:10 95.00+2.89° 4+

T AR MR R AR L, [R50 8 5 A /NS 7 Bk
/NALBRIE] 255 B3 (P<0.05) .
Note: + indicates the healthy degree of plant growth, different

lowercase letters after the same column of data indicate significant
difference (P<0.05).
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B4 BREME®RTERLIL 1: 3IREERTH
HEZsHEK (FRR=50cm)
Fig. 4 Plants of A. gigantifolia in mixed substrate with
volume ratio of perlite and peat soil of 1 : 3 (bar=5 cm)

3 Tt

) A 205 57 55 R BT B A 2 A ) 9 U AT
eI & A I — A 20T B, T AER B[R] N A=
FEREAFE A, RN 9 Rk e R
(Ardisia) HYIEFTLLIEFE, S50 LA Sb
MAIES BRI EE2ZES, 7€ MS+1.0 mg/L
NAA 37395 5 M & 4 i AR BERA K
A, HPEMWAE (A crispa). BEHL (A
mamillata). ££4:4- ( A.japonica) 5B Arfi4i
LU AU i — 2R E M, 13 (A, punctata)
FEJE 244 (A primulifolia) ARAEE M., £
BTN E DS (A, kteniophylla) 47 B 1Ak
Fr AR A, S5 & BUAE MS( R )+0.50 mg/L
6-BA+0.1 mg/L NAA+10% CW A 15 550F, GEMS1A
SAREF AR, EAREEINA T A E &,
TEARBFFE T, 3T 7E WPM 53758 E% 0.20 mg/L
NAA Tl CW XPHZEESF LT ARE SRR
4F, AR 100%, MU 10% CW B, R
AL, MHRAERMES, MUK NAA 7]
PSR LUE AR, IRt et T @
HAUEF MM AR, FEEERm, Mkt
Kt

TDZ fE R —Fogi R A KR, ©fF
SCHRARE HOAH B R SR A A0 S R E v, fiE
FEFAOHLIEMAEZED, MHEA KR
e, REA ORI HLR R, A
WF5Ei 5 TDZ Ml NAA 4G A LRERIZE 5 4
AZEBOA T I A URIN A, R PR AR
ST gE R8T TDZ ek A i
e, WA E IR, XTEES TDZ GEA &4
P PEAME R B S A 2 7 A A S  eAk,
ARAFFRFA TDZ HA MM MR SAEKEHW
FAEH, XPHZE S m O A T3S 5 H ROk
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KA, X 515U s & B TDZ X B4
A B AE IRCR W& L F 6-BA A1 KT, H. 4
TDZ ¥4 0.50 mg/L B, 455 {555 ik 3.14
(B FE45 SR

6-BA JEH AN 424, (e AH ) 40 i
o3 RS ARFRE T 6-BA 5L NAA
BFEOAL A E L, EREHANNE SRR
HERRWENHZEE S S0 HEAE T
L EAT BEM, 24 6-BA/NAA=10 I, ANE
AR IS 100%; LB T 10 B E 28 404k %
HIE TS el & 44 8 & DGt
ITEEREFEE, 4R MWL, 2.00mg/L
6-BA+0.10 mg/L NAA M4 & Fe AT @ 41415
EAREZE, MMEEN 88.9%, 1Y 6-BA WE N
3.0 mg/L B, AN ZE LR 0 TR, Kk GaE
A MR SAEKZEN FEedafid
LU AN e 2 B,

ALY A R T 22 R 4 5 AR AR
Bl B g e R A LU SR A R L CW
o A AR 1 5 R S 1 R AR S SR R,
¥ 2~3 om = AR 2558 4 A TOAR A AE AN R N
R A T R B g P BB AR AR, (AR /D
HZF40; {1 0.20 mg/L ¥ 1) NAA fEA ek
HZE 884 TR AR, THRAECH 3.37, R
K0 3.91 cm, HPEREEE R 1.41 g5 B NAA WK
7 24 0.20 mg/L, HUHIERE 10%H9 CW B, 25
HE—B AR TOAR T AR K, SEERRAEGE 3.80,
AR 4.36 om, HPREEF L 1.48 g, W HAK
ARDUE AT 5 AF g v BE AR T 2 (AR 3 Hh AR b B 42
MR A, IR B Y CW A A 25 58
S A AR

S 3k
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