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PATERMNAL EFFECTS ON OFFSPRING QUALITY
1N CAMPSLS RADICANS
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Abtracr. —We investipaled paternal effects on seedling performance in relation o patterns of
fruit abortion in Campais radicans wsing o series of |4 experiments with various combinations
of pollen doners and recipients. In eight experimenls significant paternal effects on three or four
dependent performance variables were detected by multivariate ANCOV A These effects were
independent of seed weight, which was contrelled in the experintental design and in the statistical
analysis, In six of the eight experiments with significant results the favored pollen recipient sired
the more vigoreus offspring. 1n general, therefore, patterns of froin abortion with respect to
puteross donor enhance progeny fitness. Maternal discrimination is reduced, however, when
paollen from several outcross donors i deposited on the same stigma, a likely cocormence in
nature. Discrimination amoeng pellen from different cuteross donors is also less important than
the ability 1o discriminate between self- and cross-pollen because the latler distinction has much
larger effects on offspring performance. This is one of the first studies 1o show a relationship
between palterns of maternal choice among outeross pollen donors and gquality of resultant
offspring.

Female and hermaphroditic plants and animals are commonly cxposed Lo multi-
ple mules and/or pollen or sperm from multiple donors, Il potential mates or
their gametes differ in ways that affect offspring fitness, then selective maling,
differential use of pollen or sperm, or preferential maturation of certain 2ygoles
will be adaptive, Maternal selectivity at one or more of these levels occurs in
hoth animals ( Downhower and Brown 1980; Thorohill 1983) and plants (Bookman
1984 Bertin 1985; Marshall and Ellstrand 1986). For females to derive any fitness
henefits from such sclectivity, the progeny sired by the favored mate, sperm, or
pollen must be superior to those sived by others. Palernity can affect offspring
performance in animals (Howard 1978; Woodward 1986) and plants (Marshall and
Ellstrand 1986; Schmitt and Antonovics [986; Marshall and Whittaker 1989). A
critical need is to determine whether maternal choice favors mates that sire the
best offspring.

Low [ruit-to-fower ratios and abortion of healthy fruits are common among
angiosperms, especially outcrossing species in which fruit and seed production
is limited by nutrients rather than by the availability of pollen {Stephenson 1981;
Sutherland and Delph 1984; Lee 1988). Plants often abort fruits selectively on the
hasis of seed number or size of the pollen load {(Jennings and Topham 1971;
Stephenson 1981; Lee and Bazzaz 1982, McDade and Davidar 1984, Lee and
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Hartgerink 1986; Lee 1988 and references thercin), Many species also abort fruits
preferentially from flowers receiving self- rather than cross-pollen (Waller 1979;
Akerand Udovic [981; Lee 1988 and references therein). In a few cases, different
non-self-donors, or the number of pollen donors whose pollen is represented on
a stigma, have been shown to provide a basis for differential fruit abortion (Mur-
neek 1933; Bertin 19826, Bookman [984; Schemske and Paotler 1984 Vander
Kloet and Tosh 1984; Marshall and Ellstrand 1986).

Whenever a plant aborts some fraction of its froit crop, it will be to that plant’s
advantage to abort fruits selectively to enhance the guality of remaining fruits
and seeds, Selective abortion of fruits with few seeds is well-known {Akamine
and Girolami 1959; Bertin 1982a; Snow 1982 MeDade and Davidar 1984). Such
a pattern of abortion can be beneficial to the maternal parent simply because the
ratio of pericarp to seed may decline in many-seeded fruits (Mitchell 1977; Lee
and Bazzaz 1982; Herrera 1984), Abortion of few-seeded fruits could also enhance
offspring quality if many-seeded fruits tended to result from heavy pollinations.
which would cause intense gametophytic competition and improve offspring vigor
(Lee 1984; Winsor ei al. 1987).

Enhanced maternal fitness could also result from differential abortion with
respect to paternity if offspring sired by different pollen donors differed in average
fitness. Several studies have demonstrated paternal effects on offspring attributes
such as seed size and offspring performance (Bertin 19826 Marshall and Ellstrand
1986; Mazer et al. 1986; Schmill and Antonovics 1986 Marshall and Whittaker
1989; Makamura and Stanton 198%). Where present, such paternal effects are
typically much weaker than maternal effcels on the same variables (Schemske
and Pautler 1984; Mazer et al. 1986, Mazer 1987; Marshall 1988).

Few studies have sought possible relationships between fruit abortion and pa-
ternal effects on offspring quality. It has been shown (Bertin 19824) that selective
fruit abortion with respect to paternity in Campsis radicans favored pollen donors
siring seeds that were heavier and more likely to germinate than those sired by
the nonfavored donors. In Raphanus sativus, [ruits sired by one pollen donor
produced heavier seedlings than those sired by two other donors, and fruits and
seeds sired by the favored donor had a lower likelihood of abortion than fruits
and seeds sired by one of the two less favored donors (Marshall [988; Marshall
and Whittaker 1989, Overall, however, the evidence that selective fruit abortion
according to pollen donor acts to increase progeny vigor is weak.

Our purpose in this study was to determine the effect of male parentage on
offspring growth in C. radicans, using combinations of pollen donors and recipi-
ents with known patterns of fruit abortion. Our intent was to determine whether
truit abortion can enhance the genetic quality of offspring.

METHODS AND MATERIAL

Campsis radicans (L.} Scem. (Bignoniaceae) is a perennial woody climber wilh
large orange flowers visited by hummingbirds and bees. Fruits matured from 15
to 99% of Aowers at four sites in llinois and Missouri, and most aborted ovaries
and fruits showed no evidence of damage (Bertin 19824). Fruit production is
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