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ABSTRACT

Chonnapas Thipwor 2025: Evaluation of Haploid Induction Rate in Field Corn, Sweet
Corn and Waxy Corn Using Haploid Inducer Population. Bachelor’s Special Problem in
Agricultural Science, Department of Agronomy. Special Problem Advisor: Assistant

Professor Sujin Jenweerawat, Ph.D. 29 pages.

Haploid inducer maize facilitates rapid development of inbred lines. Haploid induction rate
and accurate haploid identification are critical initial factors in doubled haploid line development.
This study aimed to 1) evaluate haploid induction rates among different corn types (field corn,
sweet corn, and waxy corn) and varieties using haploid inducer population, and 2) study haploid
identification methods using the R/-nj anthocyanin marker and stomatal cell size. The three types
of corn, comprising a total of six varieties, were crossed with haploid inducer population at the
National Corn and Sorghum Research Center, Faculty of Agriculture, Kasetsart University. Each
variety was planted in three plots. Haploid seeds were initially identified using the RI-nj
anthocyanin marker. Putative haploid seeds of the six varieties were germinated at 50 seeds per tray
with four replications. Haploid plants were then confirmed by microscopic observation and
measurement of stomatal size. The results showed that the proportion of putative haploid seeds in
field corn, sweet corn and waxy corn were relatively high, ranging from 7.98% to 19.92%, except
S7328 (3.80%) and Hibrix 72 (5.96%). However, confirmation based on stomatal size revealed a
low proportion of true haploid plants and a relatively high number of false positives. Haploid
induction rates (HIR) varied among corn types and varieties, ranging from 0.40% to 0.72% in field

corn, 0.62% to 1.39% in sweet corn, and 0.90% to 0.96% in waxy corn.
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01: DK9979C x HI 03: Q18420 x HI : Sweet Wax 254 x HI

02: S7328 x HI 04: Hibrix 72 x HI 06: Sweet White 25 x HI

Field Corn Sweet Corn Waxy Corn
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MmN 1 essuaves putative haploid seeds, diploid seeds {Q1& outcross seeds I1NNTITIWUNINAA F, Aldnnmsnausennaim Inagesda’

PUIU 2 ﬁuﬁ N haploid inducer (HI)

Putative haploid Diploid Outcross
Corn type and No.of  Total F, No. of Average No. of Average No. of Average
variety Rep. ears/plot seeds seeds (%) (%) seeds (%) (%) seeds (%) (%)
Field Corn
01: DK9979C x HI 1 65 14,973 1,362 9.10 7.98 4,105 27.42 34.12 9,506  63.49 57.91
2 40 6,462 602 9.32 2,392 37.02 3,468  53.67
3 13 3,426 189 5.52 1,299  37.92 1,938  56.57
Total 118 2,153
02: S7328 x HI 1 56 10,515 380 3.61 3.80 9,948  94.61 92.92 187 1.78 3.27
2 23 5,417 122 2.25 4,974  91.82 321 5.93
3 13 3,065 170 5.55 2,830 9233 65 2.12

Total 92 672
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PUIU 2 ﬁ’ufﬁjﬂ haploid inducer (HI)

Putative haploid Diploid Outcross
Corn type and No. of Total F,  No. of Average No. of Average No. of Average
variety Rep. ears/plot seeds seeds (%) (%) seeds (%) (%) seeds (%) (%)
Sweet Corn
03: Q18420 x HI 1 30 4,823 818  16.96 16.47 3,527 73.13 63.02 478 9.91 20.51
2 13 2,098 290  13.82 1,356  64.63 452 21.54
3 4 542 101 18.63 278  51.29 163 30.07
Total 47 1,209
04: Hibrix 72 x HI 1 61 10,343 1,050 10.15 5.96 8,742  84.52 84.38 551 5.33 9.66
2 8 1,630 68 4.17 1,357  83.25 205 12.58
3 9 2,868 102 3.56 2,448 8536 318 11.09

Total 78 1,220
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PUIU 2 ﬁuﬁ N haploid inducer (HI)

Putative haploid Diploid Outcross
Corn type and No.of  Total F, No. of Average No. of Average No. of Average
variety Rep. ears/plot seeds seeds (%) (%) seeds (%) (%) seeds (%) (%)
Waxy Corn
05: Sweet Wax 254 x HI 1 36 4,175 1,240  29.70 19.92 2,570  61.56 61.23 365 8.74 18.84
2 7 745 161  21.61 463  62.15 121 16.24
3 6 260 22 8.46 156 60.00 82 3145
Total 49 1,423
06: Sweet White 25 x HI 1 25 3,174 600  18.90 12.74 2,152 67.80 66.67 422 13.30 20.59
2 12 717 73 10.18 429  59.83 215 29.99
3 5 514 47 9.14 372 7237 95 1848

Total 42 720
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1 o 7 @
o 3 anvazisadiinluvesdudinTng (a) haploid taz (b) diploid Meldndoigansni

o

a o P ) . . A
M 4 uautazlesisuAve9912 Ina haploid plants 1ag false positive plants NeUEY

o . . . L
1NNI1TVUN haploid plants e diploid plants fevinaveuradinly

No. of sown  No. of germinated ~ Confirmed haploid plants False positive plants
Corn type and variety ~ haploid seeds seedlings Number (%) Number (%)

Field Corn

01: DK9979C x HI 200 201 10 4.98 191 95.02
02: S7328 x HI 200 202 38 18.81 164 81.19
Sweet Corn

03: Q18420 x HI 200 202 17 8.42 185 91.58
04: Hibrix 72 x HI 200 201 21 10.45 180 89.55
Waxy Corn

05: Sweet Wax 254 x HI 200 200 9 4.50 191 95.50

06: Sweet White 25 x HI 200 200 15 7.50 185 92.50
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01 Field Corn: DK9979C

02 Field Corn: S7328

Stomatal width (um) Stomatal length (um) Stomatal Area (um?)

Stomatal width (pm)

Stomatal length (um) Stomatal Area (um?)

Haploid Diploid Haploid Diploid Haploid Diploid Haploid Diploid Haploid Diploid Haploid Diploid
Mean 12.92 13.15 13.56 16.52  144.43 170.47 18.86 21.91 17.51 29.42 257.80  507.83
Variance 10.18 2.90 10.87 243 429294 704.74 12.69 7.10 4.49 8.46 2583.22  7531.35
Observations 59 39 59 39 59 39 60 40 60 40 60 40
Pooled Variance - - - - - - - - - - - -
Hypothesized Mean Difference 0 0 0 0 0 0
df 93 88 83 97 66 57
t Stat -0.46 -5.97 -2.73 -4.89 -22.26 -16.44
P(T<=t) two-tail 0.65 0.00 0.01 0.00 0.00 0.00
t Critical two-tail 1.99 1.99 1.99 1.98 2.00 2.00
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03 Sweet Corn: Q18420

04 Sweet Corn: Hibrix 72

Stomatal width (um) Stomatal length (um) Stomatal Area (um?)

Stomatal width (um) Stomatal length (um)

Stomatal Area (um?)

Haploid Diploid Haploid Diploid Haploid Diploid

Haploid Diploid Haploid Diploid

Haploid Diploid

Mean 19.50 20.41 19.40 25.51 29794 410.74
Variance 7.66 6.50 5.69 11.71 3574.25 7369.27
Observations 60 40 60 40 60 40
Pooled Variance 7.20 - -
Hypothesized Mean Difference 0 0 0
df 88 64 64
t Stat -1.69 -9.81 -7.22
P(T<=t) two-tail 0.10 0.00 0.00
t Critical two-tail 1.99 2.00 2.00

18.71 21.24 20.04 26.61

731 7.67 443 2.87

60 40 60 40
7.45 3.81
0 0
82 94
-4.51 -17.21
0.00 0.00
1.99 1.99

295.07  443.71
2680.59 4111.14
60 40
3249.89
0
71
-12.24
0.00

1.99
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05 Waxy Corn: Sweet Wax 254

06 Waxy Corn: Sweet White 25

Stomatal width (um) Stomatal length (um)  Stomatal Area (um?) Stomatal width (um) Stomatal length (um) Stomatal Area (um?)
Haploid Diploid Haploid Diploid Haploid Diploid Haploid Diploid Haploid Diploid Haploid Diploid
Mean 17.37 22.93 18.44 27.03 252.82 488.82 16.48 20.19 19.14 28.21 248.11 447.80
Variance 7.62 14.84 2.79 6.29 2920.40 11057.18 4.99 3.65 4.95 6.36 2182.85 3749.52
Observations 60 40 60 40 60 40 60 40 60 40 60 40
Pooled Variance - - - - - - 4.46 5.51 -
Hypothesized Mean Difference 0 0 0 0 0 0
df 65 62 53 92 76 68
t Stat -7.88 -19.03 -13.09 -8.88 -18.46 -17.51
P(T<=t) two-tail 0.00 0.00 0.00 0.00 0.00 0.00
t Critical two-tail 2.00 2.00 2.01 1.99 1.99 2.00
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o Ial

T Inaupazriataziuaazius WA NAY haploid inducer ¥4 putative haploid seeds

Q

(%) swumiluy haploid induction rate (HIR; %) 148 false positive plants (%)

Putative Putative haploid seeds

haploid seeds  Haploid induction ~ False positive Diploid  Outcross seeds
Corn type and Variety (%) rate (HIR; %) plants (%) seeds (%) (%)
Field Corn
01: DK9979C x HI 7.98 0.40 7.58 34.12 57.91
02: S7328 x HI 3.80 0.72 3.09 92.92 3.27
Sweet Corn
03: Q18420 x HI 16.47 1.39 15.09 63.02 20.51
04: Hibrix 72 x HI 5.96 0.62 5.34 84.38 9.66
Waxy Corn
05: Sweet Wax 254 x HI 19.92 0.90 19.03 61.23 18.84

06: Sweet White 25 x HI 12.74 0.96 11.79 66.67 20.59
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