From the Institute of Millet Crops, Hebel, Shijiazhuang
050031, China (Wang and Ma), and the Laboratoire de
Malherbologie, Institut National de la Recherche Agro-
nomique, BV 1540, 21034 Dijon, France (Fleury and
Darmency). The authors gratefully acknowledge lan N.
Morrison for providing resistant seed stocks of the
wild Setaria viridis, Hubert Dulieu and Marie Jasieniuk
for helpful comments on the text, and United Nation
Development Programme CPR/91/133 for fellowships
to TW. and JM.

Journal of Heredity 1996,87:423-426; 0022-1503/96/$5.00

Genetic Control of Dinitroaniline Resistance
in Foxtail Millet (Setaria italica)

T. Wang, A. Fleury, J. Ma, and H. Darmency

Inheritance of dinitroaniline resistance was investigated in F, and F, populations
of crosses between a resistant green foxtail and three foxtail millet cultivars (Se-
taria viridis and Setaria italica, respectively). Resistance was assessed on the basis
of inhibition of root growth of seedlings in trifluralin solution. Results indicated
that resistance was recessive but did not give a monogenic segregation ratio in F,.
Distortion of segregation or two linked loci (r = .23) might account for only 15%
resistant plants in F, progeny. Quantitative analysis showed that part of the re-
sponse to trifluralin is under the control of further minor genes.

Breeding and engineering crops for im-
proved herbicide resistance is a recent
concern (Mazur and Faico 1989). Genes
for resistance are highly desired in cases
where no selective herbicide is available
to control weeds. That is the case for the
foxtail millet, Setaria italica (L.) Beauv., a
small grain cereal of major importance for
human consumption in India and China. A

triazine herbicide resistant germplasm of

millet has already been released after in-
terspecific hybridization with a resistant
green foxtail, Setaria viridis (L.) Beauv.,, the
putative ancestor of the crop (Darmency
and Pernés 1985). Recently, several popu-
lations of green foxtail in Canada evolved
resistance to another class of herbicides,
the dinitroanilines, a group of chemicals
that inhibits cell division (Morrison et al.
1989). The resistant plants were seven
times more resistant than susceptible
ones (Beckie and Morrison 1993). The
mechanism of resistance to dinitroanilines
is still not known in green foxtail, but does
not appear to be due to altered tubulins
(Smeda and Vaughn 1994). Because all mil-
let cultivars tested to date are susceptible
to this chemical group (Wang T, unpub-
lished results), we decided to transfer re-
sistance from the wild germplasm to the
crop.

Various inheritance patterns have been
found for dinitroaniline resistance in dif-
ferent species. Resistance was due to a
dominant gene in Cucurbita moshata (Ad-
eniji and Coyne 1981). Semidominance at
one or more loci was found when altered
a- and B-tubulins were involved in the
mechanism of resistance, as in Eleusine in-

dica (Smeda and Vaughn 1994) and Chlam-
ydomonas reinhardtii (Bolduc et al. 1988;
James et al. 1993). In green foxtail, resis-
tance was inherited as a single recessive
nuclear gene (Jasieniuk et al. 1994). We re-
port here on the mode of inheritance of
dinitroaniline resistance after an interspe-
cific cross between a resistant green fox-
tail population and a susceptible millet
cultivar.

Materials and Methods

Seed of dinitroaniline resistant green fox-
tail was collected in a wheat field near Oak
River (Manitoba, Canada). Two plants
were grown in the greenhouse and polli-
nated with the cv. Amende4 (Heilo-
ngjiang, China) after emasculation by the
technique described in Darmency and Per-
nés (1985). To obtain the reciprocal cross,
a dominant male sterile Shda-1 germ-
plasm, obtained at the Hebei Institute of
Millet Crops (Shijiazhuang, China), was
pollinated with resistant green foxtail. Hy-
brids were confirmed by electrophoresis
of leaf esterase isozymes at the seedling
stage and seed characteristics were con-
firmed at maturity as described for other
crosses between cultivated and wild Setar-
ia (Darmency and Pernés 1987).
Populations of F, seeds derived from
selfing F, plants were analyzed using a Pe-
tri dish bioassay adapted from Beckie et
al. (1990). The assay consisted of placing
F, seeds in 11 cm glass petri dishes lined
with small glass tubes supporting two lay-
ers of Whatman #3 filter paper (50 seeds
each). Petri dishes were filled with 50 ml
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