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[ntrapopulation gender variation in common ragweed
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(Asteraceae: Ambrosia artemisiifolia 1.), a monoecious,

annual herb
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Summary. We measured variation in gender among individ-
vals within populations of ragweed (4dmbrosia artemisiifo-
lia) in an abandoned old-field and in the greenhouse. There
was great variability in sex expression, from all-female to
approximately 78% male. Plants differed significantly in
gender in different locations within the field. Plants in an
area abandoned from agriculture one year previously were
more male than plants in a nearby area abandoned four
years previously. In the greenhouse, soil moisture treat-
ments and levels of attack by spittlebugs (Philaenus spumar-
ius) did not affect gender. Height was positively correlated
with relative maleness in both populations. Plants with
greater shoot weight were relatively more male in the green-
house, but not in the field. The gender variation we ob-
served either has a genetic basis or is controlled by environ-
mental variables other than those we investigated.
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Most seed plants are functionally hermaphroditic. The dis-
tribution of gender within populations of hermaphrodites
has attracted considerable theoretical interest (Charles-
;worth and Charlesworth 1981; Charnov 1982; Ross and
*Gregorius 1983; Lloyd 1984), yet few data exist on the
-extent and causes of gender variation in plants. (For an
excellent recent treatment of data and theory, see Lloyd
and Bawa 1984.)

*  The data available on intrapopulation gender variation
“show little consistency among species. Within a population
! 9f the perfect-flowered shrub Discaria toumatou, Primack
;and Lloyd (1980) found continuous variation from plants
that were functionally male to those that were almost com-
fPIelely female. In contrast, gender appears to be quite con-
i31ant among individuals of the andromonoecious herb
: Smyrniym olusatrum (Lovett Doust 1980). despite a variety
tOf Nutrient and defoliation treatments (Lovett Doust and
 Harper 1980).

-, When gender variation has ‘been found, a number of
E_?_‘}.Vll’onmental cues have been hypothesized as proximate
SAuses. Freeman et al. (1980) lisi seven cases where low
301 moisture induced a change in sex expression, always
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from female to male. The ratio of male to female flowers
in three woody, monoecious species in Utah was relatively
female-biased in mesic bottomland and more male-biased
on adjacent, drier slopes (Freeman et al. 1981). Similarly,
Barker et al. (1982) found that Acer grandidentatum trees
that produced only male flowers were more common in
dry years and on dry sites. :

Insect attack has also been found to modify sex expres-
sion. In the andromonoecious herbs Pastinaca sativa (Hen-
drix and Trapp 1981) and Heraclewm lanatum (Hendrix
1984a), when insect herbivores attacked and destroyed pri-
mary umbels, later-developing umbels increased their pro-
duction of hermaphroditic flowers relative to male flowers.
This constitutes a shift toward femaleness. Pinyon pines
(Pinus edulis) are usually monoecious, but Whitham and
Mopper (1985) found that chronic herbivore attack could
result in trees that did not produce female cones, and were
therefore functionally male.

Such results are highly suggestive of a causal relation-
ship between sex expression and environment, but con-
trolled experiments have been rare. We investigated the ex-
tent and spatial distribution of gender in a natural popula-
tion of common ragweed. To determine possible causes of
this variation, we applied soil moisture and insect-feeding
treatments in a 4 x 4 factorial experiment in the greenhouse.

Methods

Common ragweed (Ambrosia artemisiifolia L.) is an annual,
wind-pollinated herb that is native to North America (Bas-
sett and Crompton 1975); it is now common in temperate
latitudes worldwide (Allard 1945). Ragweed often domi-
nates the pioneer plant community that develops on aban-
doned agricultural fields (Keever 1950; Bazzaz 1968).

Ragweed flowers and flower heads are unisexual (Payne
1963). Male heads usually contain 10 to 30 staminate flow-
ers (Jones 1936), but up to 200 flowers per head have been
recorded (Bassett and Crompton 1975). Female heads are
reduced to a single pistillate flower. Male heads are pro-
duced in terminal racemes; female heads occur singly or
in small groups, usually in the axils of bracts or upper
leaves (Payne 1963). As in all composites, the dry fruit
(achene) contains a single seed. The achene is the functional
equivalent of a seed, and it will be referred to as a seed
herein. Ragweed is self-fertile (Jones 1936; Bassett and
Crompton 1975), but we could find no estimate of the rate
of self-poilination.






