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Abstract  An effective protocol for plant generation was developed from axillary shoot of Withania somnifera
(L.) Dunal. Tetraploid (2n=4x=96) was inducted in Withania somnifera (L.) Dunal by using colchicine treatment
method. Comparison of plants between tetraploid and diploid (2n=2x=48) by morphology and cell method. The re-
sults showed that the proper media MS+6-BA 0.5 mg/L+NAA 0.05 mg/L+3% sucrose is for multiplication, and
1/2MS+IBA 0.2 mg/L+1.5% sucrose for rooting. The induction rate of tetraploid in vitro depended on concentra-
tion of colchicine and duration of treatment. The highest induction rate of tetraploid, 13.79%, was obtained from
in vitro plantlets with 0.5% colchicine for 48 h. Tetraploid of Withania somnifera was characterized by thicker
leaves and deeper colours; Its size of stomata and guard cell were larger and the density of stomata was lower than
diploid.
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1.1 MEERSE & RIEFRAENIER

PR B A R RVGAEFREREMNEET
Fh () 4 B B 55 (Withania somnifera (L.) Dunal), 3% #
HH (8] 24 4R 4 Lo 40 B B 2R B O S LA, 86
R, BeFh B MS 555 b

PA MS e b IR E, EYAEKRATH
%+ 6-BA (0.1 mg/L.0.5 mg/L.1 mg/L) 1 NAA
(0.02 mg/L.0.05 mg/L.0.1 mg/L), A9 MKE
BB 1), BN 3%, pH 5.6~5.8, KR 0.6%:;
12 MS BFrENEREFE, EYEKFETRERE
IBA (0 mg/L.0.2 mg/L.0.5 mg/L) f1 NAA (0 mg/L.
0.1 mg/L.0.2 mg/L) , AN 9 NMREBHER D,
BEREN 1.5%, pH 5.6~5.8, EH/E 0.6%. BEFFRE N
25°C+2°C, JHIRE 1 500~2 000 1x, MBS
10~12 h/d.

x| MEBESFEOEYE KR RRE
Table 1 Concentration of plant growth regulators for multiplication

WE w5
Concentration Serial No.

M M MM, M MM M M
6-BA(mg/L) 01 01 01 05 05 051 1 1
NAA (mg/L) 0.02 0.05 0.1 0.02 0.05 0.1 0.02 0.05 0.1

% 2 EREFEAOEYEKEYIRE
Table 2 Concentration of plant growth regulators for rooting

WE w5
Concentration Serial No.

R, R, R+ R¢ Ry R, R, Ry R
BAmgL) 0 0 0 02 02 02 05 05 05
NAAmgL) O 01 02 0 01 02 0 01 02

1.2 BEEEHNES

FIHBOKALEIE BRI A F T4,
E 0.1%-0.2%.0.3%+0.4%-0.5%-0.6%%% 6 AL B iRk
. ARG HSRE 1 em A KBRERAESF b
H{ 0.3~0.5 cm fIZER4 5iR¥E 24 h.48 h F1 72 h /&,
FTHIKELE 3~5 K, B BIMERE R E . FHE

FIZERKE 3~5 cm, A ERITFREPEN.
13AEGS —EEEHEERER

e a0 H R UK A B R s A vk AT B etk 3
H R (2= ABREGFE, 1985).

HAXHEHBR T ERMBNFE®S —F4&2
EEBEEES EKE HE SFURRE . H S48 H
SHHEMER. BHLZETHE 16 U4 10 MLEF K
SILEEH R7E 40 FEYE T4 50 xR D40 -4
¥ H Gk 885, 2005), THE S MBS ILE,
HBATHENHT.

2ERESH

2.1 1% & 1< V8 Y5 70 X £ AR A 10 5E 0 AR AR A R M

A BCEE R B E R A, 53R 20d £A 3R
AIRAE 1~2 ocm EHMTEE, EEAIIETXRS
PEFEEFRE M, b, CRERH,M, BEERE
(MS+6-BA 0.5 mg/L+NAA 0.05 mg/L+3% sucrose)
FITREREE A EF M UNEK, FHMEER
B, AlIE 90%LL b, it B K B HER(E 12). MM,
MM, SRR ERREU, SGEKAF . BIEEE
HHE A, DEARE, FHUEMMBAR, X =F
FEP M, WU EBEL R IR E M, B5RE
o, RGBT, B RIE M, SHERE ERGE X,
ZAGE, BHRIFN M, SRR 83% AR M;s I
B MM, FI M, S35 E R AR LR B, (B k0
ARG, FRHIR M,, ML HF BB RBRM F, 1R
KK TG RS B A /AR . EIREE SR BRI S5
BRI FERINEEN 1/2MS B3RE KU A,
@, REBRETTASE BAKERE L 1 EH
EABREEKH 2~3 £ K/MR, —MNA AR K
Fl4~6cm K, MHARAFRKH, BRFFERTE
90%LL_E(E 1b). TIIIA T NAA iR EE, K H AR
B, BEEREE &Y, LES N EK ERE
Tk, AR T AR 3. HILBIFRAERIEFRES
R, S35 3£(1/2 MS+IBA 0.2 mg/L+1.5% sucrose).

2.2 7[5 % BE Fn &b 3 A () 33 A BES REE 5 VN 45 4K % A0
X

K T AR Al 2 4h 3 N AR 2 1K O g ok i B B A
BEAT T D545 B(K 3). &R R, EIREE 2K
KALFESE)G, EKEFHEMIEB. 7 0.1%~0.6%X
TR, F 0.5% MK BB BLE 8L HEF
XEH, HBATRENAGHK, A66BIENR
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13.79%. %t R R KAl ZE AL 2 78 G2 AR BE 5h P ok R TR
B AmER, BEARKKALEREE FE FAEIREE S
V&4 =4 . N 3 BT LUK H AERRAE SR A A K AL E 5
FPE HIRSAIE, EAE R A BREERQx-4x),
W BATAT L ERIERE, NRRHITIIE]
FHAIED 54, SkeEBKTRA, B2 N4
HERZEIBETRE, AEMLE K.

2.3 fERREEG Sk B B SR ILE
RERRBE A AR A B R, RATER

2 3 KM O FIRBERA R AL E B B3 85 S 2 M A

B 1 RS A RS

& a: L b R

Figure 1 Tissue culture of Withania somnifera (L.) Dunal
Note: a: Shoot proliferation; b: Rooting

Table 3 Effect of colchicine at different concentration and different long time on polyploid induction

AEEEGR)  BOKADE%) HE )
Duration of Concentration of Treated numbers

i %(%)

VU £ B E() REHB) BFIE%)

Live ratio (%) Number of tetraploid Number of chimeras Inducing ratio (%)

treatment (h) colchicines (%) plants

24 0.1 30 100 0 0 0.00
24 0.2 30 100 0 0 0.00
24 0.3 28 100 0 0 0.00
24 0.4 27 100 0 1 0.00
24 0.5 30 96.67 0 1 0.00
24 0.6 30 86.67 0 2 0.00
48 0.1 30 100 0 0 0.00
48 0.2 29 100 0 0 0.00
48 03 30 100 0 1 0.00
48 04 30 93.33 0 2 0.00
48 0.5 29 82.76 4 6 13.79
48 0.6 28 64.29 1 3 3.57
72 0.1 30 100 0 1 0.00
72 0.2 30 96.67 0 3 0.00
72 0.3 27 81.48 0 2 0.00
72 04 30 73.33 0 2 0.00
72 0.5 30 50 1 3 333
72 0.6 28 32.14 0 1 0.00

B AR AR DY A ) AR AR T R B A B B RS
. SRR, REIRBESR I DDA A BON 2n=4x=96
(B 2a), ~ABAAR AR 20=2x=48 (& 2b).

B STUSIE RAB L8, DAk fEdk KB

? PE

& 2 AR s AR A

i a: DUfEE; b &%

Figure 2 Chromosomes of tetraploid and d1p101d
Note: a: Tetraploid; b: Diploid

SR, ZE MM, WTEERE, HAEK, AHER
B, B, WAEEE 3). # _ENSALE
. ROTMBRKE. BEEHFERITRL
A 6 SRR B - 20 B B 55l 1 U % 4 M — A R S

3 DO{E 44 —fEaiE kb

H: a: DURE AR, b: — itk

Figure 3 Comparison of plants between tetraploid and diploid
Note: a: Tetraploid; b: Diploid
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ARPHABRKENSATE LFEHENER(E
4), UEARKSAKERERT &, KENZ
AR 171.72%, £ D40 - i A 30 B B 239

£, R 5K 188.87%, SILE B T M, b — 54
) 55.83%. @HEMMT, FWIBIRHEEEKF
(& 4).

B 4 AR EHSAER A A% E

E: a: EARSALE R b ZEESALER; o PIAHAMS4E; d: & kr gk

Figure 4 Density of stoma and chloroplasts of tetraploid and diploid

Note: a: Density of stoma of tetraploid; b: Density of stoma of diploid; ¢: Chloroplasts of tetraploid; d: Chloroplasts of diploid

= ANEAEN_FESILEREEEHR

Table 4 Comparison of significance of difference of stomata between tetraploid and diploid

& R LA B BE (pum) R T 40 B B (pum) KAFEEA / mm?) (AN
Ploidy Length of guard cell (pum) Width of guard cell (pum) Density of stoma Chloroplasts
VY £ ¢k 62.25+3.82Aa 26+1.41Aa 52.28+3.10Aa 44.6:1.96Aa
Tetraploid

1R 36.25+2.20Bb 15.75+1.58Bb 93.65+4.82Bb 23.7+1.49Bb
Diploid

H: RPEE AP E; BEERN R INEFB/RREZEKFE N 0.01 # 0.05

Note: The data is means+SD; The capital letter and lowercase after the numbers mean the significant level is 0.01 and 0.05

3itit
3.1 MRS A R 5 )

W AR AR —ER AR O K E,
HAWHEERR, A LBERPABENAE. FR
BEH: EdGENARSRENERENREA
A REBRBE A 40 55 7T AR /B EAR IS BOR . A%
FRTY & WEREZE K MATERU—1A
i BAERA BN, AEFREKEREET
TEXE ME—NAEAR, AEFRELHKE

T 2~3 cm, W I ZEBERF .
2 HIREHNEENES ERREAESHLE

ALIEF MK R FRSBEARMEE & IEIFFHEYD)
2R TE 5 0 A VT LA B 5 R A0 i P 3 R R
BRI B M(EEE S, 2005). 2R KRE T AT
EIRIRBAEIREE AL AL S 2 544, (BT E P BT
AT HAERRR, WENRERRE RS E, 7
AERHRERRRE, ELGHRE Y+, HEEEI—
Fib LK K AL 5 S AEBRBE T BUR I 10 S
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Y2 AR e 7 ik R KR HAME
AR IER AT TR . EAX S, —8im
B AT AT IR A oA, H R E M R Ak T
BONHIBY, 41 < MR B 0 A BOR B 2 (E I HE A 2
B &, 2004), ZEAICH, MUK RE R SRR AR
B Je kA, To X et i TR AT RS, &
DR DA/, BRI 40 o SR A RS,
LEREHRA THENZML, N NEEEN R
BEA AR T 452, b UG RENREE A A 46
€, REIT 8 5 K AT RN FESEFHBIZH

3.3 AEARAEA U AR A9 R FA AT =R

ZEBEEYPI ZHFE, ATHARA M
RO, IRZ 2 KEM LEENEM. AT
BEEURESHESSFUSER, Nk EETF
MMRFELETERBES ZELELEFBENE KL
(B=%,2006). [FI¥R % 5 kg il R 2 K E R B
LT RBERSE, IBE T REATGEHO RS, BE
PR T REMBHREENASRIAA T ReHE, £
FEREGTHEFRESFRBETRENRZEZEN
(Soltis and Soltis, 2000), 33 T L HUEBMEE S . £
AR TEEEY. RRAnEmsIREEREE
1, AR FRFOXRERB Y ERS, E
A] BB S = A BT B IR AR AR P (Soltis and Soltis,1999;
Dhawan and Lavania, 1996). % F25HEY, X— &6
EHEEEMEW. BT AMMIRBEZX— &, Bishiiz A
THAEY L, EE8ILTMRERNE EHES
RG-SR AR, 1981), 072 40 AP 48
FE%., HIREMEN —MEHRNAEHEY, TR
ZEEEMN, RETFSERAHRASMERBTMER
BIREMFT AN —KIEEEENRRE. FHRE
ST RIRES B AR ERRILE EKKLWEE S
REB P T AEARAESR O IOk, 8 7 M ERE,
R ER R R R R T &4, &
TFREZ SRR, BlRLIEG ALK ZREHH
—ERRER, AR &4 BRA T infEREN
[EE DU 4, 3k ] FH YRR e He AL BT .
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