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Abstract Figure 2. Male fertile (left), partial male sterile (middle) Figure 3. Reciprocal differences in fertile x fertile TK

The production of rubber dandelion (Taraxacum kok- and male sterile (right) TK. crosses and proposed genetic model.
saghyz, TK) hybrids could be advantageous for crop
domestication and cultivar development. Identification
of a mechanism to facilitate outcrossing between lines,
such as cytoplasmic male sterility (CMS), is necessary to
produce F1 hybrid seed. A male sterile mutant was
identified and a genetic study conducted to determine
inheritance. Through the analysis of F1, F2, F3 and
backcross (BC) generations, CMS was discovered. Table 1. Genetic models derived from 70 TK crosses in

Sterility could be restored to fertility by a dominant Methods the F2, F3 and BC1 generations. (r=fertile, S=sterile)
nuclear Restorer of Fertility (Rf) allele. e Crosses were made among plants to generate F1, F2, Parental Progeny Genotypes | Observed
. F3 and BC generations. Genotypes (F:S)
Introduction 0:1

e For each observed plant, up to 10 flower heads were L (S)frf x (F)rfrf - (S)rfrf -
shenotyped. % (S)rfrf x (S)Rfrf 1 (S)Rfrf: 1 (S)rfrf 1:1

o PIan.ts were c?tego.rized as male sterile, partial male mg;gg);(ggg 1 g;g@;lz((ss))rggf; 1 (S)fif 3131
sterile, or fertile (Figure 2). N

e Chi-square analyses were conducted for predicted T (S)Rff x (F)rfrf 1 (S)Rfrf: 1 (S)rfrf 1:1
segregation ratios of fertile: sterile, where male sterile m (F)rfrf x (S)Rfrf 1 (F)Rfrf: 1 (F)rfrf 1:0
and partial male sterile types were grouped as one S

Shenotypic class. 05 (S)Rfrf x (F)Rfrf 1 (S)RfRf: 2 (S)Rfrf: 1(S)rfrf  3:1

05 (F)Rfrfx (S)Rfrf 1 (F)RFRF: 2 (F)Rfrf: 1 (F)rfrf  1:0

Fertile 1 @ X Fertile 2 & = All fertile
Fertile 2 Q@ X Fertile 1 &' =

(F)rfrf x (S)Rfrf = (F)Rfrf [fertile] : (F)rfrf [fertile]
(S)Rfrf x (F)rfrf = (C)Rfrf [ J o (O)rfrf ]

e TK is a cross-pollinating, self-incompatible crop and
genetics advances to improve populations for rubber
and other traits can be made through recurrent
selection.

e The development of hybrids can offer significant yield
advancements compared to population improvement
as demonstrated with corn (Figure 1), although some
of the observed increase is attributed to cultural
practices. Hybrids can also enhance uniformity which

may be critical for improving germination in a cultivar. _ it o ,
e To develop TK hybrids, CMS to promote outcrossing, ® Reciprocal differences in the F1 generation were e CMS was discovered in TK.

and self-compatibility mutants to allow selfing and obs.erved N tWO Crosses .betw?en fertile plants (all
. . . fertile vs. 1 fertile: 1 sterile) (Figure 3).
inbred line development, are important. i | ab toled Eaced i

e Male sterile mutants (Figure 2) were identified and * The resuits could be modeled based on the

. L discovery of CMS interacting with a dominant
analyzed genetically to determine if they could be - _
useful for hybrids nuclear Restorer of fertility (Rf) allele (Figure 3).

O(S)=sterility inducing cytoplasm-maternally linat I d o initiate hvbrid
Figure 1. Improvements in corn yields with the inherited pollination, are also required to initiate hybrid TK

introduction of hybrids. breeding.

Conclusions

e Sterility can be restored to fertility with a dominant
nuclear Restorer of fertility (Rf) allele.

e These new genetic resources could be useful to
develop hybrid TK (Figure 4).

e Self-compatibility mutants, which will allow self-

O(F)=fertility inducing cytoplasm-maternally
inherited Figure 4. Hybrid production system using CMS.
O(S)rfrf=sterile

U.S. Average Corn Grain Yields, 1863-2002

G101 and G102 = different inbred lines, nuclear genotypes

Open-PgIIinated Hybrids — O(S)RfRf or (S)Rfrf =fertile S= sterility inducing cytoplasmic factor
Cultivars " ? o(F)rfrf, (F)Rfrf, (F)RfRf =fertile F=fertility inducing cytoplasmic factor
e The model is supported by F2, F3 and BC1 data Rj/rf= nuclear Restorer Offertm?y locus

(Table 1)
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