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Identification and Utilization of Tetraploid Pakchoi(Brassica rapa L.

ssp. chinensis L. ) Based on Microspore Culture

ZHOU Nianying,ZHANG Yun,NIU Ruiqing, CHEN Ying,
FAN Honghua, LIU Chang, FENG Hui"

(College of Horticulture,Shenyang Agricultural University,Shenyang 110866, China)

Abstract; Morphological characteristics, flow cytometry and chromosome number were used to screen and i-
dentify tetraploidy plants from experimental materials through micropore culture,and excellent tetraploid
lines were selected as parents to mate combinations randomly. And using various comparison tests,analysis
of nutritional content and bolting tolerance to choose excellent combinations. It provides certain theoretical
fundamental and practice methods of polyploid breeding in pakchoi. These results shows that:(1)76 tetra-
ploid lines were identified from 232 DH(doubled haploid) group in pakchoi,and average of tetraploid ratio
reached 32. 76 %, the highest one was °Inbred lines hybrid’. These tetraploid plants showed robust
growth,dilatation of the main stem,flower organ huge,low selfing seeds setting rate and other characteris-
tics. (2)11 tetraploid lines with high selfing seeds setting rate and excellent horticultural traits were select-
ed as parents to mate 15 combinations randomly. And most hybrids were proved to have significant hetero-
sis and higher yield compared with two diploid controls. (3) Contents of soluble sugar and soluble protein of
tetraploid plants increased significantly than that of diploids. However, contents of organic acid and cellu-
lose were obviously reduced. Moreover, most tetraploids had strong bolting resistance. So,it provides par-
ent materials to create tetraploid hybrids which are high nutritional quality and bolting-tolerant. (4) Tetra-
ploid hybrid combination *T11 X T10’ has superior horticultural traits, strong heterosis, high nutritional
quality and bolting resistance,also its yield was significantly higher than that of diploid controls ‘No. 5’
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and ‘No. 97 with 40. 93% and 32. 37 % ,respectively. So,it is a wonderful tetraploid hybrid in pakchoi with

excellent commodity properties.

Key words: pakchoi;tetraploid; heterosis breeding;nutritional quality;bolting tolerance
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Table 1 Comparison of morphological characteristics among different ploidy plants in pakchoi

f, g B FEM

FETE R K T 9L

BT

Ploidy Code Plans height Stem /diamctcr Coro/lla size Bud/lcngth Bud (/liamctcr No. sccds: of
/cm /em /em /cm /em each capsule
7728 69.3342.328 a 1.912-40.073 a 1.85540.121 a 0.69340.033 a 0.38140.030 a 2.29
D1k 7T38 65.27+2.937 ab 1.9460.115 a 1.84240.043 a 0.67840.044 ab 0.42340.034 a 0.92
Tetraploid 7751 62.96+4.089 b 1.85740.121 a 1.79140.114 a 0.6900.055 a 0.38940.027 a 1.11
2762 57.90+4.309 c 1.91970. 803 a 1.8540.076 a 0.65040.020 b 0.38940.111 a 2.44
R 4 D26 46,782,381 d 1.413£0.082 b 1.35940.168 b 0.600=£0. 033 ¢ 0.30620.011 b 4,65
Iﬁiﬁﬁ}fg ZDi4 147.4441.031 d 1. 2540. 056 ¢ 1.435+0. 068 b 0.59840.021 ¢ 0.30240.015 b 5.22

22 5 0 E Tk O BRI 45 [RBT  MR 22 W R 90K /NG B R BRI TE 0. 05 K AF1E B 3 2 55 T I

Note:In Ducan’s test, the different small letters in the same column indicated significance among materials at 0. 05 level; The same as below.
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Table 2 Rate of tetraploid plants from self-autopolyploid plants in pakchoi
(~7. H (~r. H
a s s R PUfE A& Tetraploid M EAEA Doubled haploid
Variety o, of 3 A B3 A
¢ Number Percentage/ % Number Pcrccmagc/%
£ F Huawang 6 2 33.33 4 66.67
JA001 12 4 33.33 8 66.67
#:Z . Victoria 4 0 0. 00 4 100. 00
HFLA1E57 Early Huajing 21 5 23.81 16 76.19
4858 Huaguan 2 0 0. 00 2 100. 00
B 22 &[] 422 fif Inbred lines hybrid 79 36 45,57 43 54.43
DH % 7% DH hybrid 108 29 26. 85 79 73.15
BT Total 232 76 32.76 156 67.24
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Table 3 Average yield and its heterosis magnitude of the tetraploid combinations in pakchoi
AR BT /MR8 Plot yield/ke He R 38 1
Combination and = = Tk Heterosis
their parents Rep%ciiln 1 Rep%cﬁioﬂn Il Rep%c;ilino]n I /\:_/Fefgge magnitude/ %5
T06 X T28 6.68 6. 36 7.03 6.69 klm 0. 10
T06 X T62 8. 39 8. 82 10. 79 9.33 de 15.69
T11XT62 9.77 12.60 10. 34 10. 90 be 14.13
T11XT10 12.17 12.59 12.54 12.43 a 26. 28
T02XT28 8. 90 7.78 8.42 8. 37 defghi 11. 86
T02XT62 13. 35 10. 20 10. 47 11. 34 ab 9.25
T16 XT10 8. 55 9.57 9.56 9. 23 def 5.96
T16 XT11 8. 04 10. 74 9.35 9. 38 de 3. 86
T16 XT62 6.96 7.95 8.55 7. 82 fghijk 2.36
T29XT62 8. 10 8.90 9.81 8. 94 defg 1.58
T35XT62 9.02 7.88 9.48 8. 79 defgh 3.23
T58 X T11 9.53 10. 65 9.02 9.73 cd 12.21
T58 X T35 7.56 9. 60 9. 87 9.01 def 1. 86
T61XT02 8.94 8.33 9.51 8.93 defg 3.50
T61XT11 11.42 11. 36 11. 60 11.46 ab 23. 38
To06 7.05 7.16 7.26 7.16 ijklm
T11 7.79 7.97 7.88 7. 88 fghijk
To2 6.15 6.92 6.35 6. 47 klm
T10 7.52 7.43 7.62 7.52 ghijkl
T16 6.75 6.68 7.05 6. 83 jklm
T28 5. 88 6.02 6.47 6.12 m
T29 8.55 8. 60 8.66 8. 60 defgh
T35 6.11 6.08 6. 38 6.19 Im
T58 8. 15 8.15 8.19 8. 16 efghi
T61 7.55 7.34 7.79 7. 56 ghijkl
T62 7.65 7.04 7.58 7.42 hijklm
HAHZE 5 5 No. 5(CKy) 9.06 8.21 9.18 8. 82 defgh
HHIZE 9 5 No. 9(CK,) 9.05 9.38 9.75 9. 39 de
x4 TEBEUEBEXHNEFRRITER
Table 4 Analysis of nutritional contents of diploid and tetraploid plants in pakchoi
{4k el P ”‘Nﬁ‘ﬁ%é\i AP i QIR =iy . iR R
Ploidy Code Source Soluble stlogar ()rganﬂlc acid Solub/lc protein Lc’Hulosc content
content/ % /% content/(mg + g~ 1) /(mg+ g1
D45 B % 8 2% 5 Inbred lines hybrid 1.39.d 0.23 a 11.22 f 16.74 a
—fE ik D46 A58 &A1 24 5 F Inbred lines hybrid 1.39d 0.24 a 11.34 f 17.03 a
Diploid CK, HEF 52 No. 5 1.45d 0.21a 11.66 f 16. 66 a
CK» HH3 92 No. 9 1.34d 0.21a 10,94 f 16.51 a
T02 B 4850 Early Huajing 1.78 be 0.15b 13.74 cd 11.58 b
TI1 1£ ¥ Huawang 1.82 be 0.12 bed 13.89 ¢ 10.18 b
T35 DH % 725 flt DH hybrid 1.68 ¢ 0.13 be 14.03 ¢ 6.89 cd
T58 A58 & 8| 2 22 Fh Inbred lines hybrid 1.68 ¢ 0.12b be 12.61 e 7.60 cd
Tcl%]ji?éid T61 A% %A 24 5 Fh Inbred lines hybrid 1.75 ¢ 0.15b 13.00 de 6.53 d
T11XT10 2.16 a 0.10 de 16.37 a 7.10 od
T58 X T35 2.08 a 0.09 de 14.99 b 9.37 be
T61XTo2 2.03 a 0.09 de 15.20 b 9. 31 be
T61XT11 1. 90 ab 0.08 ¢ 15.02 b 9. 20 be
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Table 5 DBolting tolerance index and evaluation of the

tetraploid combinations and their parents in pakchoi

W il A5 45 4K i 4 A
Material Bolt}ng tolerance Bolting
index/ % tolerance
T06 X T28 32.22 ++
T06 X T62 10. 00 +
T11XT62 44,44 +
T11 X T10 2.22 +++
T02XT28 35.56 +
T02XT62 30.00 ++
T16 X T10 5.56 +++
Lfmﬁﬂqﬁm TI6X T11 31.11 ++
T16 X T62 37.78 +
T29XT62 51.11 +
T35XT62 33.33 ++
T58 X T11 60.00 —
T58 X T35 18. 89 +
T61XTo02 33.33 ++
T61XT11 25.56 ++
To2 65.56 -
To6 84. 44 -
T10 3.33 +++
T11 46.67 +
T16 50.00 +
Rkl T28 67.78 -
T29 5.56 +++
T35 35.56 +
T58 63.33 -
T61 18. 89 ++
T62 51.11 +

e PR A 5 A WA L R — R ——
HRAT 52

Note: +. Middle bolting tolerance; + +. Bolting tolerance; + + +. Ex-

tremely bolting tolerance; —. Non-bolting tolerance; — —. Extremely non-bol-

ting tolerance,
SH 2 7
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Plate | Fig. 1—4. Comparison of morphological characteristics of inflorescence and seed-setting between different ploid plants in pakchoi:
Fig. 1. Double haploid inflorescence; Fig. 2. Tetraploid inflorescence; Fig. 3. Good seed-setting from bud stage of double haploid plant;Fig. 4. Less
seed-setting from bud stage of tetraploid plant;Fig. 5,6. Chromosome of the doubled haploid and tetraploid plant in pakchoi: Fig. 5. Chromosome
of the doubled haploid plant,2n=20;Fig. 6. Chromosome of the tetraploid plant,2n=40;Fig. 7—9. Excellent tetraploid hybrid combination and
two parents: Fig. 7. Tetraploid inbred lines ‘T11” in pakchoi; Fig. 8. Excellent tetraploid hybrid combination ‘ T11 X T10” in pakchoi; Fig. 9.
Tetraploid inbred lines *T10” in pakchoi.



