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Abstract :Seed size is one of the central features of a plant species’ life history. We comment on the
following four aspects of research on the evolutionary ecology ;

(1) theory Seed size within species is usually regarded as relatively constant. A theoretical reason
for expecting this is that one level of investment will have the highest fitness to investment ratio if the
returns in offspring fitness on resources invested are diminishing (concave-downward). Many recent
articles have emphasized that seed size does vary within species. There are two theoretical reasons: the
first is that seed size variability is a consequence of variable genetic quality among offspring. because
offspring genetic variation will affect the optimal pattern of maternal allocation; the second is that positive
correlations between size and number may occur among individuals due to individual variation in resources,
which implies some sort of density-dependent interactions among offspring. Within a plant community seed
mass often varies over 3 to 5 orders of magnitude. However, this variation is not accounted for by
reference to the preceding theories. In game-theoretical evolution of seed mass in mutli-species ecological
models, when seed size forms part of a co-existence mechanism there may be no single seed mass ESS and
instead . there may be an evolutionarily stable coalition of several species each with a different seed mass.

(2) Environmental, phylogenetic and maternal factors Seed size variation may be determined not
only by the genotype and environment of the offspring (seed) but also by maternal effects within species.
The former include the chromosome from each parent and position on the maternal plant, and the latter

includes cytoplasmic genetic, endosperm nuclear. and the environment or genotype of the maternal parent.
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The maternal parent’s environment involves factors such as water. temperature, nutrients and so on. The
effect of genotype of the maternal parent on seed mass represent the tissues surrounding the developing
embryo and the wall of the ovary, which eventually form the seed coat, fruit and accessory seed
structures. Seed size variation is associated with environment, other plant traits and phylogeny among
species. Environments involve light. water, and altitude. Other plant traits include longevity, growth
form and dispersal. Phylogeny represents the evolutionary history of the species.

(3) ecological significance Studies have shown an effect of seed size within species on germination
characteristics, on seedling size, on relative growth rate, and on adult plant size and competitive ability.
Seed size variation among species i1s associated with seedling size., emergence depth from soil or litter,
shoot root ratio, relative growth rate, and avoiding predation.

(4) evolutionary significance It has been suggested that within-plant variance in seed size represents
an adaptation,with the variance evolving in response to variable environments. Hence, variably-sized seeds
will result in a more homogeneous seed shadow. Because of genotype interactions with environment,
neither approach can determine whether seed size variation is due to genetic differentiation rather than to
phenotypic plasticity. So it is problematic whether seed size variation within species is adaptive, As to seed
size variation among species, one view attributes this to stabilizing selection, another to developmental
canalization. It 1s not possible to distinguish between these two hypotheses at present.

Mechanisms of seed size varniation is still poorly understood whether within species or among species.
Future research will probably spend more effort determining the effect of seed genotype, maternal
genotype and environment on seed size variation within species and quantifying the extent to which seed
size variation is correlated with phylogeny (taxonomic affiliation). Dispersal and establishment biology will
obviously be important under global change. Accordingly, relations between seed size and other plant
traits have now become a significant applied issue, as well as a topic of evolutionary ecology.

Key words: seed size variation; environmental factors; phylogeny; evolutionary significance; ecological
significance
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Fig. 2 The model of theoretical relation between seed size and fitness when genetic quality differs(Q;>>Q,)

$(Q3), delineated by the point where a line of maxW (Q;)/S intersects the curve Q, tangentially, is optimal seed

size of Q1 3(Q;), delineated by the point where a line of slope maxW(Q;)/S (dashed line} intersects the curve Q,

tangentially, is optimal seed size of Qy, then W{Q;}/5 =maxW(Q:)/S. A Affects the asymptote; B Affects the

minimum size threshold and the rate of acceleration to asymptotel8)
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Fig. 3 Correlation between seed size and number when
resource status varies

a Resource status varies more than seed size: b Seed

size increases with resource status{1!]
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EEREENMRRDER—HEESM LERENAEABRERTEFHER, SEREMEEA.
4.3 #HEMFRDIERNESENILEX
4.3.1 A£E%EX O YHXNS5HAMFAXNERHEL.HPRBEEANRFRA— TR ABSE. 4
R XBEFE-EBEENRR M E ST THORAELABRRK. SRR FEEERIL. . EEDHNERY
FHER_ENXRE HRE- XNV ERSTHEN XM XEREEN. RANEHSIBEEAFR
RS, ARERSENEAERENSITAP VR EHDRNDBEHERNETE., BRI H T4 8 HT &
LK R KM T KA . Gross ™ I RAMAM TR ER TN ERBNERKED . ZURRE
wEET AR TFRDRRRE, Turnbull "™ % 2 B F X /PATRERMP R EFMBHNENER. BE
BHP BN ERXGHRBFIVE BAEGHASOERIERBTEZN. L, IMERRTERAX
MR P YR FEER KR T, Grime ™1 & UM A B4 KM F 0 Y F BB 1R 2 Bk — 1 8F B B 3R 38 A
BEXHETHEENMEER., —BRAE.BEXHFHOHMEMABREN L RSTHEE T HHSBEREABERENH
EOPEBRERTY QU4 ERELH . EFTEAETHYFFH FH X, Baker " B HHFE KN AL
AMFEARKHBEY. TRARMHERAFLEINBRS HEEFTRBRRHNERMHR KR, 7
W EAHTHROOESHEELAEE—BEXE. NRFEHSLAE . BARFHDHIERE
R PHREL. FATHRHAEEE THREEIERK . OARETEEASTHARELSY. © 41
HX A KERGR),FEHFEXRBAL Y RGR SHFRANDEHRMX, AR TFHREITEETUE
&8 RGR IR — 1 EBKHEMN AP, UE 28 . BRERGRBEHF—ITH AW HETAHM B NERAL
BN ERERE ARERUNAERBES . HYEERIDAIIINTEN -Na . HRERE
KFHMRSEEEZ LR ISUMH B,
4.3.2 H#HEBEX HEAMFRXNEEBEXTR . ATREERANTERBE XKL, B, #E X
ERBEANEMFRADAERAP.ORABES, MMEEXIFHER? MU AN EERN, R E AR
BRERD, BB AR EEBFTRAEN —PHEFTRE. MAR-TREBECHWEEIR A
YE i A AR H A RBERDY . Westoby AR RER BRI FRX/DEREN AT 0 A B FE
AMFRPAEFH—MHEEHEMB HENSEEREAARHAEHFEN. WA MTFRAIREHETY
AR FEEHRZ - - KRR HSHEERMHBRR ATAMAIMFRXNERMENERR
Wk —EREE. B, B HU ML EBFADERMNAWLUEAEHUEBXY —HE—-TFIEHRE,
5 ik
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WE. HE BEMFANMER - TEXAEXNRE. B XTHTRPEROAUHAAEE, XA
RENBERKBORRALE. ERATESIEFFANMERHFRRR, E—SBTRAHFTHRED
B R ¢ L L MR AR RL B I B AR B S A X B F XN ERKEHE. ERRX AR TR
MRETRHUERNERPER L. AKBFXNDERBRESSAKEHSR. EREUARHDHERLA
BHEER MARDANOEN P ERENFE A—SHRABFTFADMERSRERTNEEZZIMMX
EVBREEEREHASEZAMER RAXEATRAERRDHES TN ERONH. 550 EY
MEKEMENS X BB —SFARMFRNESF SRS MMERYXR, N THASRIURELTH

HEHSAINEE,
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