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Induction of Autotetraploid Non-heading Chinese Cabbage with
High-quality and Heat-tolerance by Colchicine
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Abstract. Diploid plants of non-heading Chinese cabbage ( Brassica campestris ssp. chinensis Makino )
were induced by treating the apical portion of seedlings with different solution of colchicine. Autotetra-
ploid plants were selected and identified based on morphological, anatomic, agronomic and cytological
characters and nutritional traits. The results indicated that the treatment with 0. 1 mol/L colchicine for
6 timesyielded the highest doubled chromosome at highest rates. Compared with the diploid plant, the
autotetraploid plants possessed gigantism in plant, stomata, flowering organs. The density of stomata and
fecundity were recede remarkably. The contents of protein, solubility sugar and vitamin C of the autotet-
raploid plants were increased by 15.69% , 71.25% and 22. 18% than that of diploid, respectively. The
autotetraploid plants performed high-fertility and heat-tolerance under high temperature in summer.

Key words: Colchicines; Autotetraploid; Brassica campestris ssp. chinensis Makino; Nutrition; Heat-
tolerance
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Table 1 Effect of colchicine treatments on induction of
autotetraploid non-heading Chinese cabbage

SR PEEN

4t WEBAR BEE (@)  fER(%)

Treatment um. . ) Variation  Rates of

treatment  Livability p

efficiency  doubled
0.1 mol/L 4 Times 200 96.0 28.5 2.5
0.1 mol/L 6 Times 200 93.5 4.5 17.5
0.2 mol/L 4 Times 200 88.5 48.5 6.0
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fn51.68% 1 37. 17% , X, L %% BE b — 5 1% W 20
52.60% ;LA EWERE Kk, EERKMBEE MK
P55 0 31. 25% F01 36. 67% ; LM AR , Bifa A
W RT A5 4 B0 0 22. 62% F137.29% ; BA
TEAERT RIS, IE 5 (08 R TR — 154k 4 51 3
$i126.57% F126. 36% ; f B3k, G5 L R — 454k
B 77.83% , LA EHERZE R ERBEKFE
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Table 2 Comparison of morphological and anatomical between autotetraploid and diploid

Fob(em) (K xH)  BEH(em) (K x5) 2y KALem) (Kx)
Mﬁﬁ}als Cotyledon Leaf %‘ﬁ‘g ga(t:];m /mm”) Stomata
(length x width) (length x width) omata density (length % width)
4x 1.46°" x1.99* 13.43 x13.80* 14,29 +0. 82 38.30°" x26.09 "
2x 1.24 x 1. 60 13.76 x10. 24 30.15 £0.96 ** 25.25 x19.02
(42 -2x)/ 2x(%) 17.74 x24. 38 -2.40 x34.77 -52.60 51.68 x37.17
71 zﬁﬁ(cmg g‘& x%) n”(cmf‘)tilﬁ x %) zgﬁﬁip(ﬁ-m) (£ x%®) B R HRD T OB
. . el ollen grain .
Materials (length x width) (length x width) (length x width) Num. of seed per friut
4x 0.63°° x0.41" 1.03** x0. 81" 49.16°* x25.84 " 3.49 £0.57
p2 0.48 x0. 30 0.84 x0.59 38. 84 x20.45 15.74 = 1.36™
(4x -2x)/2x(%) 31.25 x36. 67 22.62 x37.29 26.57 x26.36 -77.83

o BIR CRRAEE0.01 XKELERBE,

*» indicate significant difference in t-test of 0. 01.
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The morphological, anatomy character and chromosomes of roat tips
of diploid and autotetraploid non-heading Chinese cabbage
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HAEIEIRBNT 116 MRASSEBR, AR o T PR 4 B ARSR AR 3.
WA GG 79 bk GEIEMRIE S SRS (AR SRR RN T 3. 73% ERAR
FEJG A 64, S e (o fh s A IR B 81.3% T B L R iR 15. 69% (225 R
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Table 3 The comparison of content of nutritional substance of diploid and autotetraploid non-heading Chinese cabbage

B HM .\ * H "IFM’H‘IV’?T# Hrec
Materials o ( me/100g, F (mg/100g FW)
Profein cantent SIS sugan o Vitemin
ax 94.24+0.23 848 £0.12 1,37 £0.05 14,93 20,01
2 90,85 £0.25 7.3320.08° 0.80+0.01
(4x=2x)/ 2 (%) 3.73 15.69 71,25

i 5w 7R 0 KRN 0. 01 K

in t-test of 0,055 #+ indicate significant difference in -test of 0.01.

e o A E 005 KF-

» indicate significnt
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Table 4 Main agricultural characters and heat tolerance of diploid and
autotetraploid non-heading Chinese cabbage in summer

& (cm)

P Q‘?ﬁi AR 238Dl

MHE(g)

B T Gom) R om) (&) B (k) (em) (%)
Materials Plant Leaf Blade Blade Blade " petiole  Plant Yield  Ten-leaf Resumea-
eight num. ength widt weigh weight weight per plot thick bility
4x 16.25  19.70  13.43  13.79" 86.20™  105.30 191.50" 14.060" 6.06"  96.66"
22 16.85  18.70  13.76 10.24  61.60 90.60 152.20 12.076  4.87 88. 83
(42-22)/2% (%)  ~3.56 5.35  -2.40 34.67  39.94 16.23  25.82  16.43  24.44 8.81

» BRIWREO.0Ol KFLERBE,

*» indicate significant difference in t-test of 0.01.
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M8 ~10 em; M FEB R 24 ~26, 0 B
B/, 5 12 ~15 cm, REE KT K HAKE 6 A
K4 ~6 cm T4 ~5 cm; PR 180 ~200 ¢
(WE1:1), RA,EGHEFHBERE.
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