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Crop-to-wild hybridization has the potential to introduce beneficial traits into wild populations. Gene flow from genetically
engineered crops. in particular, can transfer genes coding for traits such as resistance to herbicides, insect herbivores, disease,
and environmental stress into wild plants. Cultivated sunflower (Helianthus annuus) hybridizes spontaneously with wild/
weedy populations (also H. annuus), but little is known about the relative fitness of F; hybrids. In order to assess the ease
with which crop-to-wild introgression can proceed, we compared characteristics of F, wild-crop progeny with those of
purely wild genotypes. Two nontransgenic. cultivated varieties were crossed with wild plants from three different regions—
Texas, Kansas, and North Dakota. Seed burial experiments in the region of origin showed that wild—crop seeds had somewhat
higher germination rates (less dormancy) than wild seeds from Kansas and North Dakota. while no differences were seen
in seeds from Texas. Progeny from each type of cross were grown in outdoor pots in Ohio and in a weedy field in Kansas
to quantify lifetime fecundity and flowering phenology. Flowering periods of hybrid and wild progeny overlapped consid-
erably, especially in plants from North Dakota and Texas, suggesting that these hybrids are very likely to backcross with
wild plants. In general, hybrid plants had fewer branches, flower heads. and seeds than wild plants, but in two crosses the
fecundity of hybrids was not significantly different from that of purely wild plants. In Ohio, wild—crop hybrids from North
Dakota appeared to be resistant to a rust that infected 53 % of the purely wild progeny. indicating a possible benefit of
“traditional”” crop genes. In summary, our results suggest that F; wild—crop hybrids had lower fitness than wild genotypes,
especially when grown under favorable conditions, but the F, barrier to the introgression of crop genes is quite permeable.
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Wild—crop hybridization has the potential to influence
the evolutionary ecology of related wild/weedy taxa, but
little is known about the persistence or ecological effects
of crop genes that enter wild populations via pollen
movement (Small, 1984:; Rissler and Mellon, 1996; Snow
and Moran-Palma, 1997). Weedy relatives are especially
likely to acquire genes from commercial cultivars when
they co-occur, have overlapping flowering periods, share
pollen vectors, and do not have strong reproductive bar-
riers that prevent hybridization and introgression. Ex-
amples of crops that can hybridize spontaneously with
wild/weedy populations include sunflower (Arias and
Rieseberg, 1994), squash (Kirkpatrick and Wilson, 1988),
radish (Klinger, Arriola, and Ellstrand, 1992), foxtail mil-
let (Till-Bouttraud et al., 1992), sorghum (Arriola and
Ellstrand, 1996), and canola (Crawley et al.,, 1993
Jorgensen and Andersen, 1995). In sunflower, foraging
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bees carried crop-specific genetic markers as far as 1000
m from experimental stands of cultivated sunflower (Ari-
as and Rieseberg, 1994). In addition, the isolation zone
required to meet seed purity standards in commercial sun-
flower seed nurseries is 6.4 km (Smith, 1978). Therefore,
pollen from cultivated sunflower is certain to spread to
adjacent wild populations due to the movements of for-
aging bees.

When crop genes move into wild populations, reduced
fitness of F, progeny may constitute a barrier that blocks
or retards the transmission of crop genes to subsequent
generations (e.g.. Panetsos and Baker, 1967; Barton and
Hewitt, 1985). This barrier is expected to weaken when
surviving F, hybrids backcross with wild plants and may
disappear entirely during successive generations of back-
crossing. In some cases, an initial F, barrier to gene flow
may be absent, as documented in radish (Klinger and
Ellstrand, 1994) and sorghum X Johnson grass (Arriola
and Ellstrand, 1996, 1997). For some pairs of species, F,
wild—crop hybrids may even exhibit heterosis, thereby
boosting the frequency of crop genes in wild populations.
For example, heterosis may be responsible for enhanced
growth following wild—crop crosses in rice, radish, and
oilseed rape (Langevin, Clay, and Grace, 1990; Klinger
and Ellstrand, 1994; Thure Hauser, Copenhagen Univer-
sity, personal communication to A. Snow). In the first
study to quantify the relative reproductive success of
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APPENDIX

For plants grown in pots in Ohio, estimates of the total numbers of seeds per plant (Fig. 4) were obtained by counting the numbers of seeds
in primary, secondary, and tertiary flower heads and multiplying these averages by the numbers of each type of head on each plant (see Table
A-I). We were not able to obtain comparable data for plants grown in the field in Kansas. Also, because the disk areas of primary flower heads
in the field in Kansas were about half the size of those from the outdoor pots in Ohio (See Table 1), we could not use the seed counts from
Ohio to estimate the total number of seeds per plant at the field site in Kansas.

TABLE A-1. Numbers of seeds in primary, secondary, and tertiary capitula of plants grown in outdoor pots in Ohio. Means within columns
and regions were compared using Tukey tests (different superscript signifies significant difference at P < 0.05); SE and N shown in
parentheses.

Region Cross type Primary Secondary Tertiary

Texas X Wild 97 b (10, 20) 87 b (9.19) 111 a(9,23)
X Triumph 565 303 a (18, 20) 157 a (14, 20) 116 a (11, 23)
X USDA 894 272 a (30. 20) 169 a (7. 19) 96 a (9, 19)

Kansas X Wild 351b(24,18) 317 a(20.19) 260 a (19, 18)
X Triumph 565 541 a(25.21) 193 b (20, 19) 175 b (21, 23)
X USDA 894 469 a (46, 20) 247 a,b (32, 10) 120b (17, 18)

N. Dakota X Wild 308 b (16, 19) 177 b (12, 20) 78 b (12, 19)
X Triumph 565 557 a (52, 20) 232a(18,17) 107 a (20, 18)
X USDA 894 718 a (51, 20) 231 a(26, 16) 89a(22,11)






