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SELECTIVE ABORTION AND ITS EVOLUTIONARY ECOLOGICAL SIGNIFI-
CANCE IN SEED PLANTS

ZHAO Xue-Jie and TAN Dun-Yan”
College of Forestry Sciences  Xinjiang Agricultural University ~ Urumqi 830052  China

Abstract Selective abortion in seed plants means selective abortion of developing fruits/seeds based on pollen
source order of pollination location of fruits on plant number of developing seeds or some combination of
these. In species with linearly arranged ovules such as occurs in members of Fabaceae embryos at the pe-
duncular stigmatic or both ends of the fruit can be selectively aborted. Position of fruit within the inflores-
cence also has a marked effect on abortion. Selective abortion has been documented in many species of
Fabaceae Brassicaceae and Boraginaceae. The primary factor causing selective abortion of fruit and/or seeds
is resource limitation. Competition for limited maternal resources occurs among fruits and seeds. Thus those
that are initiated first and have the faster rate of growth can capture more maternal resources and thus are less
likely to be aborted than those that are initiated later.

Genetically correlated factors also can result in selective abortion. In some species fruits from cross-pol-
linated flowers tend to have more seeds that are more likely to mature than fruits from self-pollinated flowers.
Methods used to investigate selective abortion include 1 removing a fraction of the ovules at an early stage 2
hand-thinning some young fruits or flowers and 3 using molecule techniques of RAPD and isoenzyme analy-
ses. Selective abortion can increase offspring quality. Progenies that are selectively matured have higher vigor
germinate to higher percentages produce more leaves inflorescences and flowers and mature more seeds than
those that are randomly matured. Aborting some seeds also can reduce wing load ratio of fruit weight to fruit
surface area  improve dispersal distance and decrease sibling rivalry. Thus selectively aborting some selfed
and/or inferior genotype fruits/seeds increases the fitness of the maternal plant its offspring or both. There-
fore research on selective abortion is important to understanding patterns of fruit-set and/or seed-set and its
evolutionary pattern and mechanism in angiosperms.

We review recent advances in selective abortion research in angiosperms with emphasis on 1 patterns of
selective abortion 2 factors affecting selective abortion 3 evolutionary ecological significance of selective
abortion and 4 primary methods used to investigate selective abortion. We also discuss prospects for further
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Table 1 Taxa with selective fruit/seed abortion

- WA AR _ ‘ WA Ak ik
Taxa Patterns of References HT Taxa Patterns of References
abortion abortion

Jes =R} Agavaceae Myrospermum frutescens SSA Bawa & Webb, 1984; Bawa & Buckley, 1989
Phormium tenax SFA Craig & Stewart, 1988 Z 13¢5 Phaseolus coccineus SSA Rocha & Stephenson, 1990
K24 Yucca baccata SFA Addicott & Bao, 1999 Pithecellobium saman SSA Bawa & Buckley, 1989
#2°% Y. filamentosa SFA Marr & Pellmyr, 2003 JK ¥} Pongamia pinnata SSA Arathi et al., 1999
Y. kanabensis SFA Addicott & Bao, 1999 Pterocarpus rohrii SSA Bawa & Webb, 1984; Bawa & Buckley, 1989
fis Ak Amaryllidaceae Pultenaea gunnii SFA Burd, 2004
Alstroemeria aurea SFA Aizen & Searcy, 1998 Senna bicapsularis SSA Bawa & Buckley, 1989
Pancratium maritimum SFA Medrano et al., 2000 S. pallida SSA Bawa & Buckley, 1989
4R} Apocynaceae Tabebuia rosea SSA Bawa & Webb, 1984
Asclepias speciosa SFA Bookman, 1983, 1984; Finer & Morgan, 2003 761k} Fagaceae
258l Bignoniaceae Quercus ilex SFA Diaz et al., 2003
4 Catalpa speciosa SFA Stephenson, 1980 4 ZEMERF Hamamelidaceae
5} Boraginaceae Disanthus cercidifolius SFA 1Y B 2245, 2006
Cryptantha flava SFA Casper, 1984, 1988 Iliciaceae
Cynoglossum officinale SFA Melser & Klinkhamer, 2001 Ilicium floridanum SFA Vaughton & Ramsey, 2003
Echium vulgare SFA Nicholls, 1987; Klinkhamer et al., 1994 & 2} Iridaceae

[-#1¢F} Brassicaceae B2 Iris fulva SFA Wesselingh & Arnold, 2003
It Alliaria petiolate SFA Susko & Lovett-Doust, 1998 #iR} Lauraceae

% Brassica oleracea SSA Gurusamy, 1999 FE LM Lindera benzoin SFA Niesenbaum, 1996
Raphanus sativus SSA Marshall & Ellstrand, 1988 fi5 %! Persea americana SFA Degani et al., 1997
Colchicaceae i &7} Liliaceae
Wurmbea dioica SFA Koehl et al., 2004 Asphodelus albus SFA Obeso, 1993

1295k} Cornaceae i fE-L LG Clintonia borealis SFA Dorken & Hushand, 1999

[ A#k - JH Aucuba japonica SFA Abe, 2001 KAEHE ¢ Erythronium grandiflorum SSA Cruzan & Thomson, 1997
#i/Bl Cucurbitaceae #i2<R Malvaceae
Cucurbita foetidissima SSA Winsor et al., 2000 Pavonia dasypetala SFA McDade & Davidar, 1984
VEE 5 C. pepo SSA Quesada et al., 1996 JEHEFE Hibiscus moscheutos SFA Snow & Spira, 1991




F 1(4%) Table 1 (continued)

C. texana

FLRSTEF Ericaceae
Kalmia latifolia
Vaccinium myrtillus
R} Fabaceae
Acacia caven
Baptisia leucophaea

Bauhinia ungulata

Caesalpinia eriostachys
A Cajanus cajan
Cassia fasciculata

K& Ceratonia siliqua
Chamaecytisus palmensis
Cochlospermum vitifolium
Dalbergia retusa

EI 354 D. sissoo

Desmodium incanum
Enterolobium cyclocarpum
Gliricidia sepium

Lathyrus latifolius

L. sylvestris

Lotus corniculatus
Lupinus nanus

L% Medicago sativa

Mimosa pigra

SSA

SFA
SSA

SFA
SFA
SFA. SSA

SSA
SSA
SFA. SSA
SFA
SFA. SSA
SSA
SSA
SSA

SSA
SFA. SSA
SSA
SSA
SSA
SFA
SSA
SSA
SSA

Quesada et al., 1996

Levri, 1998
Raspé et al., 2004

Torres et al., 2002

Petersen et al., 1998

Bawa & Wehb, 1984; Webb & Bawa, 1985; Webb &
Shand, 1985; Bawa & Buckley, 1989; Mena-Ali &
Rocha, 2005b

Bawa & Webb, 1984; Bawa & Buckley, 1989

Webb & Shand, 1985; Cumaraswamy & Bawa, 1989
Lee & Bazzaz, 1982, 1986

Avrista et al., 1999

Webb & Shand, 1985

Bawa & Webb, 1984

Bawa & Webb, 1984; Bawa & Buckley, 1989
Ganeshaiah & Uma Shaanker, 1988; Mohana et al.,
2001

Bawa & Buckley, 1989

Bawa & Buckley, 1989; Rocha & Aguilar, 2001

Bawa & Buckley, 1989

Hossaert & Valéro, 1988

Hossaert & Valéro, 1988

Stephenson & Winsor, 1986

Horovitz et al., 1976

Horovitz et al., 1976

Bawa & Buckley, 1989

KB Nyctaginaceae
£3H] Mirabilis jalapa
AR} Oleaceae
Jasminum fruticans

=%} Orchidaceae
Myrosmodes cochleare
FA%} Pinaceae

WK 7RF4 Pinus sylvestris

WEAR %} Proteaceae
Banksia spinulosa

Grevillea barklyana

A} Rosaceae

WK Amelanchier arbora
A48k Prunus mahaleb
% 2} Scrophulariaceae

Pedicularis furbishiae

A A} Tiliaceae

Triumfetta semitriloba
H3F} Violaceae

=4 Viola tricolor
k41 R Myrtaceae
HEFEEHIAE Syzygium cuminii
PEHIR] Zygophyllaceae

VU4 Tetraena mongolica

SFA

SSA

SFA

SSA

SFA
SFA

SSA
SFA

SSA

SFA

SSA

SSA

SFA

Niesenbaum, 1999

Thompson & Dommée, 1993

Berry & Calvo, 1991

Karkkainen et al., 1999

Vaughton, 1993
Harriss & Whelan, 1993

Gorchov, 1988
Guitian, 1993, 1994

Menges et al., 1986

Collevatti et al., 1997

Skogsmyr & Lankinen, 1999

Arathi et al., 1996

T4, 2001

SFA: PR SZUH Selective fruit abortion

SSA: EFEIER T Selective seed abortion
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2.4
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Bawa
& Webb 1984 TIee 1984 Arathi et al. 1999
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Harriss & Whelan
1993 Marshall & Ellstrand 1988  Hibiscus
Snow & Spira 1991
Skogsmyr & Lankinen 1999

moscheutos Viola tricolor

Lathyrus sylvesiris L. latifolius

Hossaert & Valéro 1988
2.5

Gorchov 1988 Obeso 1993
lata lee & Bazzaz 1982  Asclepias speciosa Bookman
1983 1984  Cochlospermum wvitifolium Bawa & Webb
1984  Pavonia dasypetala McDade & Davidar 1984
Chamaecytisus palmensis Webb & Shand 1985  Lotus
corniculatus  Stephenson & Winsor 1986  Triumfetia
Collevatti et al. 1997
Arista et al. 1999

Cassia fascicu-

semitriloba Ceratonia siliqua

McDade & Davidar 1984
Collevatti et al. 1997

Petersen et al. 1998
2.6

Stephenson 1981 Menges et al. 1986
1996 Holland et al. 2004

Catalpa speciosa

Niesenbaum

Lindera benzoin

Niesenbaum 1996

Stephenson 1980
67.2%

Webb &
Bawa 1985 Niesenbaum 1996

Verdil & Garcia-Fayos 1998 Holland &

DeAngelis 2001

Stephenson 1980
Yucca kanabensis Y. baccata

Yucca moth

Addicott & Bao 1999  Marr Pellmyr

2003

2.7

Marshall & Ellstrand 1988

Cassia fasciculata
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6
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Genetic constitution Lee & Bazzaz 1982 Sutherland
Wyatt 1980 Wyatt 1982 Casper 1984 Webb 1986 Nicholls 1987 Thompson & Dommée 1993
& Bawa 1985 Webb & Shand 1985 Lee 1988 Niesenbaum 1996 1999 Korbecka et al. 2002

Vaughton 1993

Vaughton 1993

Niesenbaum 1996  Skogsmyr &

Lankinen 2002

Casper 1984 Nicholls 1987

Gorchov 1988 Vaughton 1993

Bookman 1983 1984 Niesenbaum

1996 1999 Raspé et al. 2004
Cruzan & Thom-

son 1997

Uma Shaanker et

al. 1988 Mohana et al. 2001 Charlesworth
1989 Bawa
1989

3

Casper 1984  Sutherland

1986

Vaughton 1993  Kérkkéinen et al. 1999
Finer & Morgan 2003

Bawa & Webb 1984 Stephenson &
Winsor 1986 Casper 1988 Kozlowski & Stearns
1989 Andersson 1990 Melser & Klinkhamer 2001
Burd 2004 Mena-Ali & Rocha 2005b  Burd 1998

2001

Trade-off ~Ganeshaiah & Uma
Shaanker 1988
Single-
seed
Casper et
al. 1992

1984 Uma Shaanker et al. 1988
Pongamia pinnata  Arathi et al. 1999
sissoo Ganeshaiah & Uma Shaanker 1988

Casper
Dalbergia

Wing load
Syzygium cuminii

Arathi et al. 1996
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Lee 1988
4
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Skogsmyr & Lankinen 2002
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Mena-Ali Rocha 2005b

Cynoglossum officinale  Bauhinia ungulate

Klinkhamer 2001
Cryptantha flava

Casper 1988
Melser & Klinkhamer 2001 Casper 1988

Physiological responses

4.2
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tian 1993 P. longiflora Yang et al. 2005
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Vaughton 1993 Pancratium mar-
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Medrano et al. 2000
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Stephenson
1980 Gui-
tian 1993
4.3
RAPD
DNA

Mo-

hana 2001 RAPD
Dalbergia sissoo
De-

gani 1997

Persea americana

Wang 2003

Fagus sylvatica

Bookman 1984

Casper 1984 Webb
& Bawa 1985 Webb & Shand 1985 Sutherland

1986 Burd 2004

Lee & Bazzaz 1986 Mikesell 1988 Korbecka

et al. 2002
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