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Studies on the induction of autotetraploid radish with colchicine
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Abstract: The diploid radish ( Raphanus sativus L. ) was induced by treating the apical portion of cotyledon with different concen-
trations of colchicine solution. The autotetraploid plants were obtained by identifying the characteristics of morphology, cytology,
agronomy, and nutrition quality. The results showed that the best effect of autotetraploid was obtained with 2.0 g + L™" colchicine
solution for 6 times, and the frequency was 4. 5% . Compared with the diploid plants, the autotetraploid plants showed the *enor-
mous characteristic’ in the thickness of leaves, the size of stomatas, the number of chloroplasts in a leaf guard cell, the size of
flower organs, the length and the width of pollen grains, the size of seeds and so on. The height of plants, the thickness of ten
leaves and the weight of taproot of autotetraploid were significantly higher than diploid. The nutrition quality of autotetraploid radish
was also much better than diploid radish, such as vitamin C, soluble protein, organic acid, soluble sugar and reductive sugar.
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Table 1 Effect of different colchicine concentration on induction of autotetraploid radish

p (BOKME) / b BRAREL VR 73/38 JRE R % AR SR b MRS R %

g« L™! Colchicine Number of Number of Rate of Number of Variation Number of Rate of
concentration treatment livability livability variation efficiency tetraploid tetraploid

0 200 200 100 0 0.0 0 0.0

1.0 200 186 93 100 50.0 1 0.5

1.5 200 170 85 110 55.0 5 2.5

2.0 200 150 75 135 67.5 9 4.5

3.0 200 110 55 85 42.5 4 2.0

2.2 =, HBEEE MRESERHIELRR
5 TR, DO AR A KRB RZ8 (K1 -A), Mv st . I, Emx, ik
Bl (1 -B), DUREAAEBRANZ T L A5 RIG 10 ~ 15 d, R E B RT AR (’1-C), ##F
AR AT S G0 18. 149% F1 36. 13% , AEFEHRIAR 33440 9. 329% F1 24. 37% , MEFEAMER K
SR 6. 119 F1 7. 99% , {HEAEEIREL A5 56. 40% (£2),
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Table 2 Comparison of flower organs between diploid and autotetraploid radish

15 WHEN L /em  BHERHD/em BRI /em TGS/ cm MK/ em BEFS K /em P IR AR

Ploidy Length of bud ~ Width of bud  Length of petal ~Width of petal Length of stamen Length of pistil Seeds per fruit
2 0. 838" 0. 238" 2.038" 0. 788" 1. 146" 1101 3.94
4x 0. 9904 0.324* 2.2284 0. 980 1.2164 1.189% 1.78

e BEERR AR AR NS T RIFRIRTE 0.01 A10. 05 KT LR B,
Note: The different superscript capital and small letters in each column indicate significant difference at 0. 01 and 0. 05 levels, respectively.

The same as follows.
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Fig.1 Comparison of morphological and anatomy characteristic between diploid and tetraploid radish and chromosomes

of pollen mother cells of autotetraploid radish
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(Z: AR, A7 DURER) (x1000); E. ZBRbk (76 A%, 4. DOREIA) (x400); F. MR (4. ZfFE, 4. W%k ; G
P (A AR, A DOR5R) ; H. DURHAIER R0 B s 2 T e G fdk ( x660) (WKW, n=18); 1. HR (4. A%,
i D)

A. Plant (left: 2x, right: 4x); B. Leaf (above: 2x, below: 4x); C. Flower (left: 2x, right: 4x); D. Stomata (left: 2x, right:
4x) ( x1000); E. Pollen grain (left: 2x, right: 4x) ( x400); F. Fruit (left; 2x, right; 4x); G. Seed (left: 2x, right: 4x); H.
Chromosomes of autotetraploid in meiotic metaphase I of the pollen mother cells ( x660) (polar view, n=18); I. Taproot (left: 2x, right:
4x)
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Table 3 Comparison of anatomy between diploid and autotetraploid radish

SHLBERE, -4 B /A HOR A%/ BB RE A%/
ft AL AL f i E,l S B RLAIE/ pm ?E*ﬁ KRR/ um
. . A o Y Number of Length of Width of pollen
Ploidy Length of stomata ~ Width of stomata . . .
Stomata density chloroplasts pollen grain grain
2 23.902° 16.585¢ 62.0* 7.88"° 31.219° 17.561°
4x 39.998* 18.537* 32.8"% 13.15% 37.073* 25.610*
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MEATLLEH, WAEERS bR bR HERER, EARE R AR BN 21.5% |
34.6% . 35.9% . 49.4% , ESWEE; &, REL METE L R AR BN 39.9% | 9.1% |
25.3% , 21.1% , Z50E; M RER AR 0. 9% , DIRHA R AKX (B1-1),
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Table 4 Comparison of the traits of agronomy between diploid and autotetraploid radish

FFIEBE/ cm R4 THE/em K /em %/ cm K om HRERA/em  HRE/g

(i) 2

I;TF fdi Pf* 'tmlf c.mht Degree of Number Thickness of Length Width Lenath of oot Diameter of ~ Weight of
o ant helg expand of leaf ten leaves of leaf of leaf ength of roo taproot taproot
2x 14.8" 22.0° 11.0" 0.521"% 21.1° 8. 7" 11.6" 12.3° 166.0"
4 20.7* 22.2° 12.0°4 0.633* 28.44 10.9*4 14.74 19.2% 328.04
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Table 5 Comparison of the nutrition qualities between diploid and autotetraploid radish

MRS AR C R, APLREE

; AT S % B ERE S/ % } : S THIEER/ % HMAHESE/%
Tk g+ 100 g~! mg - 100 g ! mg - 100 g~
. Soluble sugar Reductive sugar . . ) . Dry substance Cellulose
Ploidy Soluble protein Vitamin C Organic acid
content content content content
content content content
2% 2.978¢ 3.056* 0.221" 7.7228 1. 05" 8.63% 17.64
4x 4.379° 4. 540 0.407* 13. 054" 2.22% g. 22 14. 1"
S
3 T

AREFFEW, SEFEKRE (1.0~3.0 g L") BOKAIZRAFEE N AR SHES AR SCR AR,
BEEBOKANZE R, BRI, (BRERZ 0 ERE RN, SERUEREM,; UM AE
RN ST SRR, 2.0 g - L' Ab3H 6 YRRt

P25 56 5 1 T O 2 ) S e AR RS e 0 3 120 00 6 R R /NG A A 0330 200 i e R 3 S
BN ER L AR R, R SRR RS B R /IN AR R DR A S5 s DU AR Y A
febr, SY RS e kR A,

FEABEFE T, DURFIREE N 45 S04 ARG X 5 X0 2 250 X6 1 25 [R) U DU 35 A B4 i 52 4538 — 3K
EHLEVIREARE NIRRT A MBI, ks, WEH M, AR B R+
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