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Effects of colchicine on chromosome doubling of
Medicago sativa L. cv. Jinda
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2 Grassland Research Institute of Chinese Agricultural Sciences  Hohhot , Inner Mongolia 010010, China)

Abstract :[Objective] This study obtained pure alfalfa tetraploid to provide basis for studying different
genetic features of alfalfa and realizing the gene flow between ploidy. [Method) Using colchicine in combi-
nation with tissue culturing, the effects of colchicine concentration (0. 02,0. 07,and 0. 12 mg/mL) and
treatment time (1,3,and 7 d) on callus induction and chromosome doubling effect of Medicago sativa L.
cv. Jinda were studied. The ploidy was also identified from morphology and apical chromosomes. [Result]
The concentration of colchicine and treatment time had certain effects on mutation of Medicago sativa L.
cv. Jinda. The callus induction rate and regeneration frequency decreased as the increase of concentration of
colchicine and treatment time. The treatment of 0. 07 mg/mL colchicine for 3 d was best for polyploidy in-
duction with callus induction rate, regeneration frequency and regeneration rate of 60. 5% ,33. 63% and
24.1% ,respectively. The ploidy identification showed that the obtained mutant plants were mixoploid.

[Conclusion] The treatment with 0. 07 mg/ml colchicine for 3 d was most effective on polyploidy induc-
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tion,and the mutagenic plant chromosome number was mixoploid including tetraploid and diploid.

Key words: Medicago sativa L. cv. Jinda;in vitro ; colchicine ;mixoploid;chromosome doubling
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0.02 mg/mL ALBRRS A 1 d i @Gl 20k % vl 38 F) 39. 17,

ACKT T BO2RAI T C 28T 5D KMV AL Type I :B. Typell sC. Typelll s D. TypelV
Bl 1 BOKALZR AL FLG 9 438 5 15 R G 4 41 A
Fig. 1 Callus types of Medicago sativa L. cv. Jinda after colchicine treatment
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Table 1  Effects of colchicine on callus induction differentiation and seedling ratio of Medicago sativa L. cv. Jinda

PN EE
(mg - mL ) B/ BHASESE/ % BHASLE % ETEE
Colchicine quality Treatment time Callus induction rate Callus regeneration frequency Regeneration rate

concentration
0.02 1 63.5 39. 17 17.5
0.07 1 62.0 28.21 25.0
0.12 1 58.0 28.71 19.0
0.02 3 61.5 32.20 12.9
0.07 3 60.5 33.63 24.1
0.12 3 49.5 23.33 6.7
0.02 7 57.5 28.04 8.7
0.07 7 54.5 18.17 37.5
0.12 7 39.5 14. 71 11.1
CK 79.0 54. 28 46.7

A~B. BRIl # A B A9 A R S AT R (2
C~D. BROKAI R Ak B 5 # i 07 HER 3 18T 2 1 (0 B R A 3 3 (A AR 4 A 0, B 8 T 2 (525 5 AR A

A—B. Callus differentiation after colchicine treatment forms green buds; C—D. Colchicine treatment of

callus surface white hairy roots. covered with white powder or yellowing.and ultimately no differentiation of green buds

B2 BORANER 4b B4k S A 20 4k

Fig. 2 Callus differentiation of Medicago sativa L. cv. Jinda treated with colchicine
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A. In the induction of rooting medium for 20 days root protrusions appears and for about 35 d short roots grow out;

B. In the induction of rooting medium a normal root gradually forms

P 3 koK Al 26 A BB < 0 T AR 105 AL R 00 Al U 5 2R

Fig. 3 Effect of colchicine on plant regeneration from Medicago sativa L. cv. Jinda callus
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A. Plants: The left is diploid plants,the right is the variation plants;B. Leaves:Leaves on the left side of the diploid plants,

the right is the leaves of the variation plants

B4 BROKANER Ak #1465 3K A& 1 TE S AR

Fig. 4 Morphological characteristics of Medicago sativa L. cv. Jinda treated with colchicine
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A. Chromosomes of root tip cells with diploid plant;B. Chromosomes of root tip cells with mixoploid plant
Bl 5 AN RIRS T 4 2 7 AR 2 4 i e £ 1

Fig. 5 Chromosomes of root tip cells with different ploidy of Medicago sativa L. cv. Jinda
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