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Colchicines-induced polyploid plants and identification
in Lilium pumilum DC

YANG Ying-jie, GE Bei-bei, WEI Qian, GAO Jun-ping, HONG Bo"”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract This work was aimed to obtain tetraploid Lilium pumilum DC with excellent ornamental traits and agronomic
characters, and provide better cross parent for breeding of new Lilium variety. The seeds of Lilium pumilum DC (2n =
2x =24) were treated with different concentrations of colchicine solution at different hours in order to figure out a proper
method and obtain polyploids. The results indicated that the most effective induction was obtained by 0.1 % colchicine
treatment for 24 hours with 30 % mutation rate. By chromosome observation of root tip, the tetraploid plants were
successfully obtained with the chromosome number 2n =4x = 48. The tetraploid plants showed obvious characteristics
of low stoma density,large stoma,slow growth, thick and wide leaves and dark leaf color at the initial stage,but quick
growth and large leaves at later stage. The results indicated that the polyploid plants were identified by phenotype,
stomas and chromosome number observation.

Key words  Lilium pumilum DC; colchicine; chromosome; polyploid

4t 5 (Lilium pumilum DC) AR FR 1L PEAT BT R Je e
7O EERE G R A Y R E AR AR K A H R A R WR R AL R 4
PEIL SR A o0 A . A A SRR ARt . B s IR SR A S AN T M R BOR AR A
TR/ AE T T, AEM B AOCFE W& BAR S AR TRE R R IE Y . 2R
L BB o AN Al NP B R R AR RO LB PR AR R G Ok R R A Rl A
PRERALAEY) . H BAT BOR U DU K R aaE EEE X, REASLSMEERER A 20 4 80 44X
PARPSYCREE N AR NI DR R S NN (b L L P TR L DO N E e Nl NS I SbiND / M e N

Wk HH: 2012-04-17

FHAWH . E R T CRLD RIS 35 2 3% (200903020)

F—AEE . A LR A4 E-mail : wuhuaguoyyj@163. com

WMIRFER . 0k, 22 1, ENF A Y 5 W5 5 2% b F 5% , E-mail : hongbo1203@ cau. edu. cn



551 3]

MRS - BORMNER S 400 5 & Z A5 R 129

RIAGEYH RESOE S OGMMETT 205
PRAF5 - L I D AR DA% AR A L AR T 2 A A
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T Z AR E TS EOR SR AR R

1 #M#EEFRE

1.1 RIe 4Rl

DR SRS/ AAR ) S I S WE R AW s
MAORE 3 BB AR 28 N T2 M BRA 1 A R il 104 R I
R (SR
1.2 KA E
1.2.1 344htiES
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0. 1201 0. 2 % YRR AN I W 43 0 B AL B 24,48
K72 h g, 0. 1% By R L 10 min, TG B /K o
VEA W HEMBITTHEN MS KRR L, ERE
25 COEMBEEE N 72 pmol/m? « s, JEIREFF] 12 h
MM TR IR K . B 40 Kb+,

1.2.2 2 RBHKHERER

AL A 0 258 < 7 M 110 & IS JT I XA Bk 1Y
WA HEATHI L M08 WS b - W & A/ IME bR K 1
O AT I S R R R R, A ERE =
T3 A8 S AR R/ Ab B <100 %0,

Yuta R % E YY) 2 mm KB 2578 SR R 1
AR Ve G FUKOKIR G W AL 31 24 h, R34 TG 1 8
WK CEE = VKESER =3 = D FE 4 °C KA b & &
24 h, TTE/KEGE 5 K BT 1 mol/L #h /R i
25 11 min, B JC KR VE 5 U AR5 H A Rl
SRR R RS IR Y R E Rk,
NikonYS2 W G55 T #F 47 52 46 411 B L A 48 e €0 4 4K
i HAEPE . Geit ks o, kR R R —
Yot R S 1B AR S AR B0/ A BREL X100 %6 .

1.2.3 widih 43R Mk 69 WL L 3R
TS WSS D28 3k G 0 A B 5 T 328 199 O A3 44

HERR B /ML, 2 Fh 75 MS+ 1.5 mg/L BA+ 0.2
mg/L NAA (875 3k D79~ %, 8 % e ik
B, MRk 5~6 cm B BEFT R R Ak . W 2R
BRIEAS » Lo DU A5 A 5 15 5 A5 AR e 11 A 4 34 i
FIER BN T g1t Hob, nh R 4R = i/
M58 . Fe 20 A DO A AR R R Y B SRR AIE

ALK E R R I R R B R H
ST S-3400 R T WAUEE , XL KON VR
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Table 1 Induction effects of colchicine concentrations and treatment times on seeds of Lilium pumilum DC

FROK AN e 2/ 2% b B E] /B Aib R AD T £ FE T %L FET=H/ %
Concentration of Time of Number of treated Number of Percentage
colchicine treatment seeds death of death
0 0 40. 0 0 0
0.05 12.0 40.0 0 0
24.0 40.0 2.0 5.0
48.0 40.0 3.0 5
0.10 12.0 40.0 0 0
24.0 40.0 0 10.0
48.0 40.0 6.0 15.0
0. 20 12.0 40.0 28.0 70.0
24.0 40.0 34.0 85.0
48.0 40. 0 40. 0 100. 0
T 55 5 I 5 3 e i 7 53 e i 7 52 %
Number of Percentage of Number of chromosome Percentage of chromosome
variance variance variance variance
0 0 0 0
0 0 0 0
5.0 12.0 4.0 10.0
7.0 17.5 6.0 15.0
9.0 22.5 9.0 22.5
12.0 30.0 12.0 30.0
10.0 25.0 10.0 25.0
4.0 10.0 4.0 10.0
2.0 5.0 2.0 o.
0 0 0 0

0.05 %

0.05%,0. 10 %6 F1 0. 20 %0 BK Al 3 He B 512,24 A1 48 h, BROK Al 38 4 B i) 5 CK o 28 BRIl 38 A 3RS — 3% A A A 5
FRRAER 1 em,
0.05%,0.10% and 0.20% indicate the concentrations of colchicine;12,24 and 48 h indicate the treatment times
by colchicine; CK indicates diploid plant without treatment by colchicine;the scale indicates 1 cm.
B1 #MAMENAHEEHFERHNBESUR

Fig. 1 Induction effects of colchicines on seeds variation of Lilium pumilum DC
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2.2 TREKRELBEETE

B AR A 58 S W WA AN T S A
RRERA R R 15 AT G AR % 2 0 AL B3t e 1
WRARCGR D, 450 BRI EZ S kNG 0k
Bt RZ 2R TERSUE AL S 1) 49 thh

.
g
E’r@ i}

\{

N

4

(a)

A AT REME R O R T B S BRI 3R 6
I E R = 7 SO (1 3 B PN ) T T g A 2 N
Y@ R BN 2n=22=24(& 2(a)) , PUA5AHE Ak 1Y 2
RS R 2n=142=48([ 2(b)) A B LB T =15
R 2n=3x=36 Ml—LL Qe O IRE H /A>Tl 2 T 48 &

() AR AR AR G B H (2n=40=24) 5 (b) PUAK AR Bk B (AR B H 5 (o A0 (D28 S AR R e (PR B H AN 48 2%
HET 48 %,

(a) Chromosome number of diploid plants(2n=4x=24) ; (b) Chromosome number of tetraploid plants(2n=4x=48) ;

(¢) and(d) ,Chromosome number of variation plant less or more than 48.
B2 AHEEZEF NEFRFEEETHNEBEHE

Fig. 2 Chromosome number of diploid.tetraploid and aneuploid sex changed Lilium pumilum DC

() A8 S AR AR (B 2Co F(dD))
2.3 MRS ZEEERESLLE

W 28 M T B A DA A A AR L TR B AR R A
AT B AR AR B IR R R AR S WA AR R S
e, B3 R UAF R AR B S AR AL . 5 AR
FEARAH HE B AR 00 A Kl R v DO A% IR A bR 2R KR
BARGE, i ARR i R, i R 3R IR R A
Pro/NEEZEI B (R D, B SR 20 d )5, PUAS K
FE AR AR K TT B8 053 (&L 3 Ca)) I F B 20 K 3 g i

30 d J& v R O AR AR A KA. 30 d YA A
5 AR RAE AR T T B RRAE UL LR 2. DO R PR
W v R AR R 174 A M KR A
RAERERY 1,49 A%, 40 d B DU A% P A R TS 18 J2 0
AR RE B R i SR 25 Y RN R T AR AR A (]
3(b)) . 50 d R/INE RS Ak DU A7 M A R 2 22 W K 5
By HL 7 (9 4 R R0 98 BE 2 B 28 R T A A
Bi (B 3Ce)) X SE IR BL T 2 1% AR bR 45 B 0 R Y
FEPE .

(a) FrFH%& 20 d; (b) FFHi & 40 d; (o) FFEi & 50 d MR ARM R A KK B0 5 200 A5 R B
A 00 Ay DU A5 AR Rk 5 AR R FE R 1 em,

(a) 20 d after seeds germination; (b) 40 d after seeds germination; (¢) The growth condition of transplanted plants

at 50 d after seeds germination;left is diploid plant,and right is tetraploid plant;the scale indicated 1 cm.
B3 #AMBEANEFE _GEHEERNESEER

Fig. 3 Comparison of morphological traits between tetraploid and diploid Lilium pumilum DC
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Table 2 Comparison of leaves morphological traits
between diploid and variation plants

of Lilium pumilum DC

& M $&/cm  K/cm  MIEFEEL
Width of Length of Leaf
Plants
leaves leaves index
A AR KR 0.3504+0.075 4.960+0.790 14.170
Diploid plants
Y £ 1 i AR 0.6104+0.100 7.380+1.490 12.090
Tetraploid plants
ﬂ‘f#zkﬁi n=6,
2.4 MEKE-_FHEEHRHTFSILBERSAX
INEE B

5 AR URAEBR AR L L A AR PR B T AR R
FLECE B 0 b, AL BT R (B 4) . A AR
BRAALHN 74,5 pm X 34,45 pm, PUAEARRE AR S AL N
92.32 pmX56. 35 pm, SFLK AR U 4R 43 B L X 1
HaJm 23. 922761 63.57 % (£ 3), ik, AL AEfL
LA LAAE g 22 A0 A P 2 7 Y — A B AR R

\

. AT B Srw B
i Jll 5.00KV 13.0mm x150 SE| 3/4 742009 13:37, | Joouy

() ZAR AR RR AL IE 2 (1505 3 (b) AR A AR AL IE 265 (150 X 5
(o) AR A AR ALIE 2 (300 X)) 5 () WUAR AR AR ALTE A (30050
(a) stoma shape of diploid plants (150 X ); (b) stoma shape of
tetraploid plants(150);(c) stoma shape of diploid plants(300X) ;
(d) stoma shape of tetraploid plants(300X).

B4 NEFES5-EEERSIARKINRBERER
Fig. 4 Comparison of stoma size and number between

tetraploid and diploid Lilium pumilum DC

x3 NEFSZRGEEKSAERIER

Table 3 Differences of stoma size between tetraploid and diploid Lilium pumilum DC

i ALK/ pm SALA B/ pm LA/ pm SALER G/ pm
Length of stoma Width of stoma Length of Width of
Plants
mouth mouth stoma stoma
—fE Mtk Diploid plants 37.5+2.56 16.3941. 94 74.5+1.86 34,45+ 3. 56
PO % R 4§ ¥k Tetraploid plants 47.61+£3.52 24.14+£2.57 92.32+5.92 56.35+3.89

3 #
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