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Rapid propagation of Paris polyphylla var. chinensis
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Abstract: Objective The roots of Paris polyphylla var. chinensis were used as explants to establish a rapid propagation technique.
Methods The effects of hormone 6-BA, 2,4-D, NAA, IBA, KT, IAA, ceftriaxone, activated carbon, etc on callus induction,
differentiation of adventitious bud, and formation of adventitious roots were studied to find out the best culture medium formulation by
using MS as basic culture medium. Results The best medium for callus induction of P. polyphylla var. chinensis was MS + 6-BA 1.0
mg/L+NAA 1.5 mg/L + 2,4-D 3.0 mg/L, and the best medium for differentiation of adventitious bud was MS + 6-BA 3.0 mg/L + IAA 0.3
mg/L + KT 1.0 mg/L + ceftriaxone 300 mg/L, while the best medium for formation of adventitious roots was 1/2 MS + IBA 0.5 mg/L +
NAA 0.1 mg/L + activated carbon 0.5%. The tissue cultured seedling was moved to sterile water for 5 d when the first leaf emerged and
four adventitious roots appeared, then the seedling was transplanted into the soft soil. The tissue cultured seedling would grow strongly
with 100% survival rate. Conclusion The adventitious bud is inducted and then the root from bare-root seedling is cultured on the basis
of obtained callus. Finally the best conditions to foster the tissue cultured seedling of P. polyphylla var. chinensis have been screened.
Key words: Paris polyphylla Smith var. chinensis (Franch.) Hara; rhizome; tissue cultured seedling; rapid propagation; 6-BA; 2,4-D;
NAA; IBA; KT; IAA; ceftriaxone; activated carbon
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Table 1 Factors and levels of callus induction

AKFE AlmgL™ B/(mg'L™") C/(mgL™)
1 0.5 0.5 1.0
2 1.0 1.0 1.5
3 1.5 1.5 2.0
4 2.0 2.0 3.0

£2 BHEARFES L&) EXRBZITSE
Table 2 Results of callus induction by L;5(4%) orthogonal test

ETR= B C R’E EHARFSE%

11 1 1 1 34.18
21 2 2 2 34.87
3001 3 3 3 39.21
4 1 4 4 4 36.13
5 2 1 2 3 32.63
6 2 2 1 4 35.43
72 3 4 1 41.08
8 2 4 3 2 34.39
9 3 1 3 4 31.10
10 3 2 4 3 38.64
11 3 3 1 2 33.79
12 3 4 2 1 31.88
13 4 1 4 2 33.04
14 4 2 3 1 30.18
15 4 3 2 4 38.31
16 4 4 1 3 29.13
X, 36.097 32.737 33.130 34.330

X, 35.880 34.777 34.422 34.022

X; 33.852 38.097 33.720 34.903

X, 32.665 32.883 37.223 35.240

R 3432 5360 4.093 1218

®3 BHBERFSERFTEN N

Table 3 Variance analysis of callus induction

PSS i 2=~ J5 Al FA1H e
A 32.727 9.038
B 74.722 20.636 P<0.05
C 39.368 10.872 P<0.05
W7 3.620

Fo0s5(3,3)=9.280  Fo01(3, 3)=29.500
2 g LUE H, @A h TR w2
7 FHA ABsCy, MRS TR TR
FEE/ T MS+6-BA 1.0 mg/L+NAA 1.5 mg/L+
2,4-D 3.0 mg/L, &35 3% 55 d m 4o it i 4 i S

Hi N 41.08%.

M 2 WZEME (R KA Hgs REY,
BT LE SR SIRE EIK IS B>C>A, B
Forp NAA TR LE S sk, Lok
2,4-D, EWik/MZ 6-BA.

M 3 T ZE B A T WL, AR S
[ 3 MR E B A C 2 MR E s g L B v
W, AR E B KM F=20.636, Fos(3, 3)=
9.280, Foo1(3,3)=29.500, Foos<F<Foo, KA
EBAHEELT (0.01<P<0.05); K2 C KB
F=10.872, Fy0s(3,3)=9.280, Fy0(3,3)=29.500,
KA Foos<<F<Foo, WHIRZE C A RFEFmW
(0.01<P<0.05); X% B K% F=20.636 K T-IA
# CRKAE F=10.872, FrLlgmy@fdlgis 5%
[ E BN 2O B R NAA IR, Hax
NEFRIET 2,4-D IR, LR ST
(& RAH) A o

Z U ) I I PO A K AR 25 1 AR A4
ARG TR SN 16.6%, F+HFHTHM
AL T HAS . AL, R L IETEAE T
AR FH R AR 2 SRR, SR AN
FEFREEIC )T, IF FORAMEAR N i AL 35597
2 EET 6 CRUKFE TG AR EE, KRR
PRI AR 25 1R R 0 BT AR AR B AN 56 BB 43 A0 THEA T PR
WY RGeS, AL A AL T R Ik B
41.08%, [AIIS I HA BT I- AR o
32 AEFMIES

BB B A2 (B 1-A), AR IEATR K
Wil (R 4) BysEgREET, 78 2 Mgt N o
B 97 30 d Ja G v A8 2R 32, R st 4 Bk
AT ZE ST Ry ZE 000, SRR 5 6.

3 5 i RATLUE ., g5 TR m e
10 54145 D3EoF4Gs, RIMEFAEA 8 2575 3 M I FE 1T
FEIHEMELJ7 ) MS+6-BA 3.0 mg/L+1AA 0.3 mg/L+
KT 1.0 mg/L+ 3k iiFa%h 300 mg/L, £455% 60 d
JE AN TE TS TR =N 49.05%

M2 5 B2 R H AN HT gl BRI, A e
FiFSREEZWK XN D>G>E>F, RIR; 73k
1 6-BA XANE R K, R Sk h
FaB, M/ KT.

M 6 (17 2R AT R AT I, ARSI R
(1) 4 NMRZE T D FI G 2 AN ZERT S 45 553 Tl i)
WE AR E . HA KR D KL F=35.846,
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seedling D-survival seedling of P. polyphylla var. chinensis by transplanting
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Fig.1 Inducing and transplanting of plant regeneration of P. polyphylla var. chinensis

x4 TEFBFEEETKER Fo01=29.500, FIAE F>Fo01, HIMKZ D A
Table 4 Factors and levels of adventitious buds induction F (P<<0.01); K% G KU (H F=29.465, Fys(3,
AP D/mgL™) ElmgL™) F(mgL") GlmgL™  3)=9.280. Fyu(3, 3)=29.500, FHfH Foos<F<
! 1.0 0.1 0.1 0 Foorr WHIRER G A RFHEM (0.01<P<0.05); B
2 2.0 0.3 0.3 200 LASEIAANTE 25155 3 2 e B R FON G IR 2R 6-BA
3 3.0 0.5 0.5 300 AR L, FLOR O 1 I P s I ) S £ il A2 40 £
4 40 1.0 10 >00 FORWRSE, B RS W7 A as AR &
x5 TEFFES L) EXRERITSER
Table 5 Results of adventitious buds induction by L;4(4*) orthogonal test
G5 D E F G R AEHF T TFE %
1 1 1 1 1 1 25.13
2 1 2 2 2 2 31.14
3 1 3 3 3 3 3332
4 1 4 4 4 4 31.05
5 2 1 2 3 4 37.86
6 2 2 1 4 3 35.18
7 2 3 4 1 2 28.32
8 2 4 3 2 1 35.54
9 3 1 3 4 2 46.32
10 3 2 4 3 1 49.05
11 3 3 1 2 4 47.04
12 3 4 2 1 3 32.56
13 4 1 4 2 3 40.04
14 4 2 3 1 4 29.35
15 4 3 2 4 1 40.33
16 4 4 1 3 2 42.16
Y 30.160 37.337 37.377 28.840 37.513
Y, 34.225 36.180 35472 38.440 36.985
Vs 43.742 37.252 36.133 40.597 35.275
Y, 37.970 35.328 37.115 38.220 36.325
R 13.582 2.009 1.905 11.757 2.238
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Table 6 Variance analysis on adventitious buds induction

£8 AERFES L) EXRBIFITEER
Table 8 Results of adventitious roots induction by L (4°)

K2 i 227 FAY B orthogonal test
D 399.934 35.846 P<0.01 gas H I J Wz AERIETFE%
E 10.970 0.983 1 1 1 1 1 80.69
F 9.347 0.838 21 2 2 2 89.87
G 328.739 29.465 P<0.05 31 3 3 3 90.35
W 11.160 4 1 4 4 4 79.63
i 5 2 1 2 3 85.64
s . o 6 2 2 1 4 84.81
XA RIS, R4 R R S % 7 2 3 4 1 82.63
S RGHLAES . MRS KA IR K 8 2 4 3 2 86.31
W, 38 ECEIR S 1 B S R A 4R 13 i ; i : 1£$
P FHIE L T A L A R R 1 ; ; X 5 %ﬁ
RRE AR REEN, FRIRWBIEER R T 3 4 2 1 97 65
KE . HaRMLMER S HPUER, A 13 4 1 4 2 82.64
FAEAIE 2R S FRIE PR IS NI 9T T AN [A) it 14 : i ; i ??
[N s , 5 527
IR L A AN BN AN 2R 5 TR, 25 SR 6 4 X ) 3 0135
RE R, X 5 I T oY 45 50— 80, Ui 7, 84.847 88.975 89.607 87.297
B TR R B B 2 B e A Z, 94248 87.155 92.227 87.328
Z, 86.127 86.985 83.468 87.427

33 AERBFS
PAREFEKE 1.0 em DLER (K 1-B), HAE
LR LI @A AR R D) T e e 344 E AL
Weewrt (R 7)) BEMREFRIE T, Kk 554545
TR, NI 4 AT W 2= o0 B 5 22 4y
Br, #iRNE 8. 9.
£7 FERBFSEFKEE

Table 7 Factors and levels of adventitious roots induction

AKF H/(mgL™) I/(mg'L™h 1%
1 0.1 0.1 0.1
2 0.3 0.2 0.3
3 0.5 0.3 0.5
4 1.0 0.5 1.0

R 8 S5 T LUEH, AEREFERE I 9
SUG HaliJy, R ERE IR IR AN
754 1/2 MS+IBA 0.5 mg/L+NAA 0.1 mg/L+35 P
0.5%, X% 55 d RGN RT3 5 5 m ok
100%, E56& FI4E W 1-C.

H2 8 RN/ HT 45 R, SEmA e R 7
SRERK B H>T>1, BIEFEE G IBA %t
AERSE SR, HLOOETEER, 5/
/& NAA,

MR 9 (17 ZE A AT AT L, ARSI B
(1 3 AR H AT 2 AN IR 45 A W
e, PR H R F=86.719, Fon(3,3)=

R 9401 1990 8759 1.008

R9 TERBFSERAESN

Table 9 Variance analysis on adventitious roots induction

B3 i 221 J5 Al FAH W # E
H 240.038 86.719 P<0.01
I 10.377 3.749
J 195.992 70.806 P<0.01

W 2.770

29.500, FEAE F>Foo, HITMHZ H AR E 50
(P<0.01); HF T MIAH F=70.806, Fyon(3, 3)=
29.500, FEAH F>Foo, UiHIIER T AR E 0
(P<<0.01); Nz H K%L F=86.719 K THZE J £
$fH F=70.806, FTLASEMIANE iR T 28 (1) d 22 [
FONREFRIE IBA MR, ORI
TETE PR B A B, gt S A 2 o T I 5 4
W) o

Wiz 25 1/2 MS+NAA 0.5 mg/L+1AA
0.5 mg/L [AAARERTRIL, B ML IZEDI T, $efh
TR LHTIRNE S, R R 250 56
B AR 2R, 5597 60 d oAy, ML
IS 2 AR T Y 2~ 3 4R, 2B R H 76.3% .
AW A E FKE 1.0 em BLER, BAE %
Fe 1~24 0 1AL RIS A AR — D) R I
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e R BB TR, iS4 R T UG R A
WHF T B G TR IR T, AR 3 R AN
79.63%, Him ik 100%. AHFFERE T RGN 2
A UOUgE TR [ R BE R FE M0 T, I AE B 5 S e i)
AN TR, L ESER EE R M LA,
T AN N (VS PR R FEXT AN 8 AR 5 2 W 2
HISEIE, AT IR oI NS P P LA AN 2
K, RRmAERE SR
3.4 REBR
A AR (B 1-0), SEAETGRIK
B —BE (04 3. 5. 7d), FHEARAE T, K
77 30 d JRGert B R, ok AR LK 10,
P 2 S RS RIS ARy 2~3 om [ ZEER
t, Ve IR R R AR TR B R, BT 18~20
CURSL T, IR LOREF 50%~60%, 180 d ZiA7 %
AR R, TR R AR, R R A
N 65%. AWFFTERCHZE — A HAVER K 4
FUL AT AR, AR S BT
FETC K FPRRE — BN TA], 1 10 o) DU ek
WK PARREE 5 d e PR AR R ] s
100%.
R 10 BIEE AR RARI KB A () X 4R AR ER R AT
Table 10 Impact of tissue culture seedling survive rate by
transplanting period and hydroponic time
IR B
[l/d /%
A HEEHAKHBE L AFEAER 5 30.62
ST 2%
Ay AETECHEE 1 A HAERK 0 56.12
4 4&UE
Ay ARTEKHE 1 A EAERK 3 94.23
i 4 4&LLE
Ay ARTERKHE 1 A HAERK 5
4 4k
As ARERKHE 1 i HAERK 7 91.45
4 4&UE

G5 RN EE ZE R

100.00

M1 10 1 Ay FIT Ay 1T LUE Y, B HCE R Bs
AR I AR 2, [FIFEE R AR & IR Se K BE
5d MM, BIEAK I 1 i BAERE DT
2 SRR, RS BUE A 30.62%:; 1M
A 1 i EAERAKH 4 400 By E g4l ks
M, IR ATA R 100%. 1 A, ATLLEH, #5405
HAREFS P, AR R D IR,
BT R EAR, AR 56.12%; 1 Ay~As i LIFA H

PR RGPS R B LT, 7ok e s aR 4 1F Rk
AT — 7 IR 7K 5 I, T b B8 o L85 1 1) Fi %
RS AL 90%LA byt Ay PTBUER Y, 4185
RTS8 KRT 5 d JE AR T )
B, " RIE RIS 100%. BN EFK S 1
A BAERR K 4 4 DL BB T AR, Jf
HAEB R 2 T AT N SE A L K hoakEs 5 d, DU

ZH BT RS R
4 it

s 0 = e U T R) Y 2L 40 9 R T T 1 e
WK, HAZFERW RIS HEE, 2. #
R BTSSR AL, AR . ik
PLR S RS 8. ARWF S0 B 25 b 2 4k
259 R SRR S R AL 2], AR A 2
B B — P e A ST S AR AR
M, MR AL AL R, Mo TR DA
L IR R IRAT T AR AE 1 1) 8, A AR AR AR
R b Al S B AR B O B R s B AR T —
FOB AR AT, AT S I AR ) A I TR RIS B A
ZAF R KA R

HEAERMFE TR G, E RGN A E ZF 0
IR R AR @ AR — RV R, st
WG FRIE P A Re A F A E I, X fed SeE
PERIAIN 28 B SRRy A O RN SRR AN e
A A AR R MR ZE EACHY, T e R A R v ks
bRy, HAE ISR A UE v — P B
HELHIIRZE; P, EREARSLIR T LA SN, 7
TR B I AR AR SR I R, AN R 2 R
) LR A 1 2R R L

TEAREM A R AR, SR T S04l i
IKEEFE— B 0] )5 SR 2 L b R (W v,
LR85 P 1 B 3 R s T o 20 M LB PR rT g
FE R BB AR TR AL RS T H B S5 MR s e T
IR 3K DA RASHIF S 07 326 PR 3 B K 3G 2 A I 5 2R
5% Lk
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