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Abstract: Use DH lines from Xianyu335 as source materials for haploid induction in the recurrent selection
scheme, the spontaneous doubling rate of the haploid tassels had significantly increased in the next cycle and
showed a cumulative genetic effect, and through using DH recurrent selection technique, the doubling rate of the
haploid tassels can be doubled. It proved that performing continuous recurrent selection, the genetic makeup of the
haploids had been enriched for spontaneous doubling restoration. Using hybrids between DH lines from two cycles
haploid selection as source materials for haploid induction, the haploid tassel doubling rate had reached 85.15%
and haploid ears showed seed set had reached 66.18%, representing a rate increase of 6.99 folds and 9.86 folds of
its original source population Xianyu335. Also, because the DH lines had been selected from two cycles haploids or
whole genome gamete selection, it was effectively eliminated many deleterious and bad genes, and also cumulatively
combined many superior genes for agronomy and plant growth vigor. These new DHs can be directly used as parents
for germplasm enhancement and new hybrid selection and breeding. The discovery of enrichment or spontaneous
doubling restoration of the haploid tassels that were derived from DH recurrent selection technique and create high
spontaneous doubling rate source materials showed a significant application value in maize breeding. It showed sig-
nificant advantages for construct maize two cycle recurrent selection with high haploid spontaneous doubling rate to
speed up breeding output.
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Fig.1 Diagram of high spontaneous doubled frequency maize population creation procedures
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Table 1 ~ Spontaneous male fertility restorer situation in recombinant population

Eitsidfwid . REAMREL HOBMRR %)  BOREE  OREER(%
Recurrent T HRBH Plants of ~ Rate of . No. of harvest Harveslir(lg )
selection line Induced base population haploid shedding strain spike spike rate

DH' & e 335 6801 11.04 457 6.71
DH’ & 07 55% 335-18x09 55 % 335-18 1229 49.96 437 35.56
06 5& 7 335-18%06 45 335-9 1302 39.94 352 27.04

07 5t 335-58%07 46 & 335-57 1566 373 23.82

07 J&E 335-58%07 /6 335-34 980 159 16.22

07 J& % 335-58%07 /5. % 335-128 998 312 31.26

07 55% 335-151x07 45 E 335-128 398 96 24.12

07 56T 335-98%07 44 335-1 420 46 10.95

07 55 335-98x07 49 % 335-58 432 31 7.18

07 55% 335-98x07 45 % 335-171 376 22 5.85

07 J&E 335-171x07 & 55 % 335-10 121 10 8.26

07 455 335-10x07 4 5. 3351 566 53 9.36

07 456 % 335-10x07 5% & 335-58 982 117 11.91

T B 44.95 17.63

DH'& (X1132X-1/06 55 335-18)-4x(X1132X~1/06 45 E 335-18)-3 982 91.24 713 72.61
(X1132X-1/06 95 335-18)—-4x(X1132X~1/06 %5 335-18)-2 699 83.98 485 69.38
(X1132X-1/06 95 335-18)-5%(X 1132X~1/06 J& F 335-18)-2 883 74.97 505 57.19
(X1132X-1/06 45 E 335-18)-2x(X 1132X~1/06 J& & 335-18)-3 913 85.10 679 74.37
(X1132X-1/06 45 335-18)-4x(X1132X~1/06 %5 % 335-18)-6 889 88.75 487 54.78
(X1132X-1/06 4% 335-18)-2x(X1132X~1/06 %5 & 335-18)-1 975 86.87 670 68.72

T oy 85.15 66.18
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Fig.2 System schematic diagram of recurrent breeding technology based on based on natural doubling as the main haploid
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