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Influence of colchicine on radicle growth of Vicia
faba and the polyploid inductive effect

YAN Qiu-Jie, YANG Qiong
( College of Life Sciences and Technology » Mianyang Normal University, Mianyang 621000, China )

Abstract: In order to test the optimum induction combination (time and concentration), and analyse the inductive
effects of colchicine induced the radicle polyploid in Vicia faba. The radicle cells were treated with the colchicine of
five concentrations (0. 025% 0. 050%5,0. 100% ,0. 150% ,0. 200% , respectively) combining various culture time (12,24,
48,60 h,respectively). And the radicle cell were treated with distilled water simultaneously, which were taken as the
control. The optimum induction combination induced by colchicine was confirmed by significant difference of the root
tip inductivity and the radicle expanding ratio. And the chromosome number of radicle cells and stoma number of
seedling were detected to identify the induction effect. The radicle amount and seeding height were analized subse-
quently. The optimum inductive condition was 48 h combining colchicine concentration of 0. 100%. There were sig-
nificant differences in stoma number between inducted time and inducted concentration, however, the radicle number
and height of V. faba seedling showed significant difference in inductive concentration but no significant difference in
culture time.
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Fig. 1 Root tip inductivity of Vicia faba in 2.1.3 “
different treatment combinations X »

1
Variance analysis of different variations in different induction

Table 1

time by induction concentrations (P value,a=0. 05)

Source of variation

X
Induction time X

Induction concentration . .
Induction concentration

Induction time

Root tip inductivity (%) 0. 000 0. 000 0.008
Radicle expanding ratio (%) 0. 000 0. 000 0. 000
Stoma number 0. 000 0.000 0.007
10d Radicle number after 10 d 0.171 0. 000 0.322
15d Radicle number after 15 d 0.766 0. 000 0.980
10d Seedling height after 10 d (cm) 0.182 0. 000 0.063
15d Seedling height after 15 d (cm) 0.657 0. 000 0.815
2
Table 2 Multiple-comparison of different variations respectively in different induction time
10 d 15 d 10 d 15 d
Induction Root tip Radicle C ) ) (G (cm) (cm)
time (h) inductivity expanding Stoma Radicle No. Radicle No. Seedling height Seedling height
¢ %) ratio( %) No. after 10 d after 15 d after 10 d after 15 d
12 0.3500C 0.3475D 4. 2300A 3.7000A 4. 2800A 2.3867A 3.6533A
24 0.4667B 0.4217C 4.1967A 4.1500A 4.5300A 2.5760A 3.7517A
48 0.5500A 0.5225B 3.9183B 3.9000A 4.3800A 2.6650A 3.6783A
60 0.5625A 0.6171A 3.8367B 4.2300A 4.4800A 2.2567A 3.3383A
a=0.05
( o )
1) b b b b
P 48 h, 2.2.2
0.100% . « b,
2.2 10X40
2.2.1 3~4 . 6 ,
’ o b
( 3. (2n=12) s , “ X ”
) (2n=24) (2n=24) C D, 12
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Table 3 Multiple-comparison of different variations respectively by different induction concentrations
10 d 15 d 10 d 15 d
Root tip Radicle Q! ) (G (cm) (em)
Colchicine induction inductivity expanding Stoma Radicle No. Radicle No. Seedling height Seedling height
concentration (%) (%) ratio (%) No. after 10 d after 15 d after 10 d after 15 d
0. 000 0.0000D 0.0000C 5.9100A 18. 2800A 20. 6000A 4. 4400A 7.1600A
0.025 0.5750B 0.6131A 3.8650B 1. 1800B 1.2500B 3.2500B 4.3450B
0. 050 0.6500A 0.6238A 3.5750C 1.3000B 1.3800B 2.5575C 3.4975BC
0. 100 0.6687A 0.6356A 3.5450C 1.0000B 1.0000B 1.9200D 2.6850CD
0. 150 0.5250BC 0.4938B 3.7050BC 1.0800B 1.0800B 1.5900D 2.3075DE
0. 200 0.4750C 0.4969B 3.6725BC 1.1500B 1.2300B 1.0700E 1.6375E
:a=0.05
h 24h .48 h 60 h ; 0.90
C 2 : 2 0.80¢
’ ® 0.70 }
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Fig. 2 Radicle expanding ratio of Vicia faba in
° different treatment combinations
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Fig. 3 Chromosome polyploidization of Vicia faba root tip cells induced by colchicine
3-1. (2n=12); 3-2. (2n=24); 3-3. (2n=48),
3-1. Diploid cell (2n=12); 3-2. Tetraploid cell (2n=24); 3-3. Octoploid cell (2n=48).
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Fig. 5 Spire guard cell of Vicia faba radicle induced by colchicine
5-1. 0.200%; 5-2. 0.150%; 5-3. 0.100% 5
5-4. 0.050%; 5-5. 0.025%; 5-6.
5-1. Colchicine concentration is 0. 200% ; 5-2. Colchicine concentration is 0. 150% ; 5-3. Colchicine concentration is 0. 100 % ;
5-4. Colchicine concentration is 0. 050% ; 5-5. Colchicine concentration is 0. 025% ; 5-6. Control.
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