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Population improvement of tropicalized maize haploid inducer
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Abstract
The use of doubled haploids in a field maize is an increasingly recognized tool for inbred line development. The
haploid seed can be induced by using haploid inducer and generated the double haploid line by chromosome
doubling and selfing in a generation to increase the seed. The objective of this study was to develop a haploid-inducer

population that well-adapted to Thailand's environment by crossing between Thai's corn inbred line (non-inducer)
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and haploid inducer line. The crosses were made between 3 Kasetsart inbred lines (Ki), namely Ki 3, Ki 35, and Ki 52

as female parents and haploid inducer, which was Stock 6 as male parent obtaining 3 F -hybrids. F, seeds were

planted in the ear-to-row method and crossed among plants in a row to produce the F, seeds. Then, the seeds with

purple aleurone layer and scutellum in each cross were selected, planted, and self-pollinated for three consecutive

generations, receiving S, lines. The haploid-inducer population was created from the best 5 S, lines in each cross,

having a high haploid induction rate of their S, lines when crossing with Kei 1303 x Ki 60. The haploid induction rate

of this population was measured by crossing with thirteen single cross hybrids. The results showed that the haploid

induction rate was in a range of 0.33-4.60%. The growth and agricultural characteristics of this population were

similar to the regular field maize, but its kernel, leaf sheath, and tassel were purple coloration.

Keywords: haploid, double haploid, haploid inducer, corn, population
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Table 1 Phenotypic ratios of kernel colors in F, generation from three ears in each cross illustrating

the inheritance of R71-nj.

number of kernels x2
orosees total purple kernels  yellow kernels (3 purple : 1 yellow)
Ki 5 x Stock 6-F -1 364 34 330 837"
Ki 5 x Stock 6-F,-2 476 80 396 859"
Ki 5 x Stock 6-F,-3 378 55 323 737"
Ki 35 x Stock 6-F,-1 280 65 215 400"
Ki 35 x Stock 6-F,-2 490 149 341 520"
Ki 35 x Stock 6-F,-3 384 144 240 288"
Ki 52 x Stock 6-F -1 476 67 409 942"
Ki 52 x Stock 6-F -2 406 131 275 395"
Ki 52 x Stock 6-F,-3 518 54 464 1,152
sum 3,772 779 2,993 5942"

Note: Where xg_01(1)=6.63, T = highly confidence that the goodness ratio was not 3 : 1 (P<0.01).
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Figure 1 Variation of kernel colors in S, ear of haploid inducer, (a) homozygous dominance (purple

kernel, R1-nj/R1-nj), (b, c, d and e) mixed genotypes of homozygous dominant or

heterozygous (purple kernels, R71-nj/R1-nj or R7-nj/r1-nj) and homozygous recessive

(yellow kernel, r1-njir1-nj), and (f) homozygous recessive (yellow kernel, r1-nj/r1-nj).
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Table 2 Haploid induction rates (HIR) calculated from the average of 10 ears in each cross using

the phenotypic marker (R7-nj) of the S, generation on a donor parent, Kei 1311 x Ki 60.

number of kernels

crosses HIR (%)
total diploid (2n) haploid (n)

(Kei 1311 x Ki 60) x (Ki 5 x Stock 6-S,) 4,648 4,558 90 1.97

(Kei 1311 x Ki 60) x (Ki 35 x Stock 6-S,) 4,053 3,986 67 1.83

(Kei 1311 x Ki 60) x (Ki 52 x Stock 6-S,) 5,062 4,932 130 2.64

average 2.15
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Table 3 Haploid induction rates (HIR) calculated from the average of two ears in each cross using the

phenotypic marker (R7-nj) from the haploid inducer population on the different single cross hybrids.

number of kernels

crosses HIR (%)
total diploid (2n) haploid (n)
Suwan 5720 x HI_Pop 600 594 6 1.00
Suwan 5821 x HI_Pop 470 458 12 2.55
NS 3 x HI_Pop 390 384 6 1.54
NS 5 x HI_Pop 400 397 3 0.75
(Kei 1311 x Ki60) x HI_Pop 500 477 23 4.60
Pac 339 x HI_Pop 600 598 2 0.33
Pac 789 x HI_Pop 467 465 2 0.43
CP 303 x HI_Pop 600 584 16 2.67
CP 639 x HI_Pop 580 572 8 1.38
S 7328 x HI_Pop 480 478 2 0.42
NK 6253 x HI_Pop 377 375 2 0.53
P 4546 x HI_Pop 500 495 5 1.00
GT 822 x HI_Pop 360 358 2 0.56
average 1.37
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