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Traits Inheritance of Female Sterility Line FS2106
in Adlay(Coix L.)
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Abstract: Genetic stable female sterile line is the key to realize heterosis utilization, it is also a essential pathway to achieve
simplified hybrid seed production by using female sterile gene. A female sterile line in genetics, named FS2106, was first discovered
during our investigation of germplasm resource. The phenotypic traits, pollen viability and chromosome numbers were tested in the
plants, while two hybrid combinations and their segregation populations were built with FS2106 and other two normal female parent,
thus traits separation of female sterile, stigma color, shenth color and involurce texture were observed in F; and F, generation
populations, and inheritance modes and regulations of four traits were revealed by y? test. The results showed that plant height, stem
diameter, tillers, leaf length and leaf width were 86.9 cm, 4.9 mm, 33.4 per plant, 34.3 cm and 2.2 ¢cm in average, respectively. In
flowering stage, its pistillate spikelet grows without development, but tassels are proper growth and produce viability pollens,
exhibiting stable female sterile characteristics. Chromosome number was a normal type of 2n=20 as well. Moreover, the female sterile
trait in FS2106 is a recessive nuclear inheritance controlled by a single gene, while its purple shenth and stigma and involurce texture
are the dominant heredity of single gene, but alleles were heterozygous in involurce texture loci. In conclusion, the discovery of
FS2106 and the mining of female sterility gene could provide the basic materials for the heterosis utilization and seed production of

adlay, and traits of shenth, stigma and involurce texture can be acted as macroscopic flags in breeding procedure.
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Table 1 Details of parent materials

LLEN H-#H HESK ISRansis:i HERE 1 Y
Line Leaf shenth color Stigma Involurce texture Female fertility Origin
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Table 2 Agronomic performance of FS2106 plants

F oy B i/em A /mm B HK/em 58 /em HH B A AR Hrd

Year Plant height Stem Tillers number Leaf lengh Leaf width Days of ergence to heading
diameter

2021 95.0 5.0 38.0 30.5 2.3 66.0

2022 84.0 4.6 36.0 40.5 2.3 56.0

2023 81.7 52 26.3 31.8 2.1 62.0

15 86.9 4.9 334 343 22 61.3
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A: Plant type; B: Spikelet; C:Pollen; D:Chromosome
1 FS2106 #EHkRELR B M HHE
Fig.1 Phenotypic and fertility characters of FS2106 plants
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Table 3 Inheritance and segregation of female sterility in FS2106 plant

L FﬂJrll{)“M%ﬁZ Fﬁ@v@m@“‘%i& TG H 451
iﬂ_é' _ Fo i kAL Observed F» plants Theoretical F» plants 2 Theoretical
Combination Total of F2 plants WY R Wy Ay separation
CL84 x FS2106 1384 1055 329 1038.00 346.00 1.05 3:1
JF19-41 x FS2106 589 444 145 441.75 147.25 0.03 3:1

2%20.05,1=3.84
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Fig.2 Female sterility and stigma color traits of parental lines and F 1 plants
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Table 4 Inheritance and segregation of stigma color traits in FS2106 plant
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P AR = ! Bam St separation
CL84 x FS2106 1384 1384 0 - - — —
JF19-41 x FS2106 444 300 144 333 111 12.688 3:1
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—represents trait was without separate

2.4 FS2106 EHMEHEH M ROBESASUERS B

HIF 4 SR, FS2106 55 A #5254 CL84 J8AT, M FifHMRIIN R (Ui ; FS2106 54% (Al #R A
JF19-41 78758, F FfERRE Rt 8, BLRH FS2106 MM K4 40 (- A Tttt o Btk . Fa 08
RER R IR B (GR5), A GME S OMHEMIRE > S HAT & 3:1, W] FS2106 MR K G



PR FY 1 O PR P PR S P A 2 PRt 55 T ) 6 AN A% o L 1) 2 AR AC VAR

&S5 FS2106 HEEEHEH EMRMIBES RSB
Table 5 Inheritance and segregation of shenth color traits in FS2106 plant
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Combination Total of F» plants weoT (1, 5 R G, separation
CL84 x FS2106 1384 1384 0 - - — —
JF19-41 x FS2106 589 444 145 441.75 147.25 0.028 3:1

Fl1: 7CL84 x FS21067

F1: 2JF19-41 x FS21067 AFS2106

3 FER F R EPRHEE & MR FHE
Fig.3 Sheath color traits of parental lines and F 1 plants
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Fig.4 Involurce texture traits divergence in FS2106 hybrid populations
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Table 6 Inheritance and segregation of involurce texture traits in FS2106 plant
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QCL84 x FS21063 361 265 96 270.75 90.25 0.407 31
QJF19-41 x FS21063 589 0 589 — — — —
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