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Abstract ; [ Objectives ] The paper aimed to create a new autotetraploid material with good quality. [ Methods ] The cotyledon growth
point of the diploid Brassica campestris 1.CX019 seedlings was dripped with 2 g-L ™" colchicine solution, the autotetraploid plants were
identified by morphological , anatomical , cytological and flow cytometry methods,and the agronomic and quality characteristics of diploid
and tetraploid plants were analyzed and compared. [ Results]The results of morphology and anatomy showed that the plant type, leaf,
flower ,seed pod and bolt of the autotetraploid campestris showed “gigantic” characteristics , the stomatal diameter became larger and the
stomatal density decreased. The size of pollen grains was larger than diploid,and the shape of pollen grains was rugby ball or irregular.
The results of cytology showed that the number of chromosomes in the root tip of tetraploid was about twice that of diploid. Flow
cytometry analysis showed that the DNA fluorescence intensity of tetraploid was about twice that of diploid. The contents of soluble
sugar ,organic acid and cellulose in tetraploid B. campestris significantly increased by 76.17% ,13.71% and 80.34% ,while the contents
of chlorophyll and nitrate nitrogen significantly decreased by 25.01% and 45.10%, respectively, there was no significant change in
soluble protein content. By analyzing the light response curve and photosynthetic characteristics of diploid and tetraploid plants,it was
found that L.CX019 had stronger ability to utilize weak light than diploid plants. [ Conclusions]The new tetraploid material with high
quality was obtained,which would provide new germplasm resources for the breeding of flowering Chinese cabbage.
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Fig. 1 Morphological comparison of diploid and tetraploid Chinese flowering cabbage LCX019
A KR Plant; B.H A Leaf; C. 4111 Seedling; D.4E 44 E Floral organ ; E.Ff T~ Seed ; F. A3 Silique ; G. 7€ Flower; H 1. £ Bolt.
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The scale length is 10 ¢m,with diploid on the left and tetraploid on the right.
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Fig.2 Anatomical comparison of diploid and tetraploid Chinese flowering cabbage LCX019
A B. #£8 Pollen; C.D. <AL Stomata.
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Fig. 3 The cytological identification of diploid (left)and tetraploid ( right) Chinese flowering cabbage LCX019
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Fig. 4 Identification results of diploid(left)and tetraploid ( right) Chinese flowering
cabbage L.CX019 by flow cytometry
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Table 1 Comparison of main agronomic traits of diploid and tetraploid Chinese flowering cabbage LCX019

LR Agronomic traits “AH%{K Diploid PY A4 Tetraploid
¥R /cm  Plant height 11.41+0.86 8.50+0.65 "
JFHEREE/ (emxem) Plant expansion (32.05+2.78) x(26.90+1.89) (36.11+3.11)%x(32.13+2.16)
I H-# Number of leaves 6.57+0.97 7.26+0.96
+ M JE/mm  Ten-leaf thickness 6.10+0.74 7.28+0.44""
4 /em  Leaf length 19.94+1.67 21.41+0.79*
I9&/cm  Leaf width 8.13+1.27 9.51+0.68 "
44 /em  Petiole length 3.54+0.92 4.52£0.56 "
4R SE/cm  Petiole width 1.59+0.15 1.68+0.06
HARJE/mm - Petiole thickness 3.37+0.36 6.10£0.29 "
Z2f/cm  Bolt thickness 1.41+0.33 1.78+0.22 "
ZEH /g Bolt weight 18.02+3.54 24.25+4.49""

2.3

Note: *“P<0.05, ** P<0.01. The same as follows.
— MEFREEFRARILER
H135 2 AT (R IR DU R AR 5 AR AR RAR LU, PTMERZF 4E R & 53 3] BT 76.17% 1 80.34% , 2
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Table 2 Comparison of nutritional substance indexes of diploid and tetraploid Chinese flowering cabbage LCX019

- AT EEEAS R, SHRER/ AR S/ gV THA RS
Material (mg-g™") (mg-g™") (mg-g™") (mg-g™") (mg-g™") (ngeg™)
Soluble sugar content Soluble protein content Fibrin content Organic acid content Chlorophyll content Nitric nitrogen content
%4 Diploid 14.28+2.19 0.29+0.02 0.08+0.01 15.35+0.31 2.16+0.01 116.67+8.76
PUfE A Tetraploid 28.66+2.85 " 0.30+0.02 0.15:0.02* 17.45£0.91 " 1.62+0.09 ** 64.05+7.47""
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Fig. 5 Comparison of the photosynthetic characteristics of diploid and tetraploid Chinese flowering cabbage LCX019
I 3 AT M T AR, DUAR A Y R R 3 3 R (P, ) N 16.99% , 22 5 W 3 5 I I i %
(R,) MR T2 (AQY) DEHME £ (LCP) OJEHL A AT (LSP) 23 5l F % 20.66% . 11.11%,30.39%

10.96% , L. &£ 5
x3 Z MEEFEEE LCX019 BySenmis s S5tk &

Table 3 Comparison of the parameters of response curves of diploid and tetraploid Chinese flowering cabbage LCX019

o R AR/ I o 2%/ R HAME S/ e S/
PR (pmol-m™+s7") (pmol-m™+s7") AR PACE (pmol-m™2+s7") (pmol-m™2+s7")
Material ‘ ‘ AQY » P
Ry LCP LSP
5K Diploid 42.16+2.46 2.71£0.21 0.09+0.03 41.29+0.98 594.13+74.18
PO Tetraploid 49.32+0.68 * 2.15+0.16 0.08+0.00 28.74+4.77 529.02+80.97

Note: P, : Maximun net photosynthetic rate; R, : Dark respiration rate; AQY : Apparent quantum yield of photosynthesis; LCP : Light compensation
point; LSP ; Light saturation point.
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