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SCIENTIFIC CORRESPONDENCE 

Population size and viability 
SIR - Decimation and fragmentation of 
plant communities are a threat to the 
maintenance of biodiversity. As a result 
of genetic erosion or reduced availability 
of suitable pollen1

, smaller populations 
can be expected to produce dispropor
tionately fewer seeds until a critical 
population size is reached , beyond which 
seed production may be negligible and 
extinction inevitable (the Allee effect2

). 

Banksia is an important genus of 75 
species in the vegetation of southern 
Australia. Some species are rare and on 
the verge of extinction. Banksias pro
duce infructescences (cones) which bear 
follicles, each containing two seeds. 
Seeds are retained until the follicles 
open in response to fire or the cones 
begin to disintegrate after ten or more 
years. B. goodii is a woody prostrate 
species pollinated by mammals (honey 
possums) and birds (honeyeaters). Agri
culture and road building have reduced 
the abundance of B. goodii to 16 known 
populations occurring in a 37 x 13 km2 

area north of Albany, Western Austra
lia (34° 45' S, 117° 40' E). Nine popula
tions are small remnants on road verges. 

We assessed all individuals of all 
known populations for seed production 
in September-October 1992. Small 
populations produced none or only a few 
seeds per unit canopy area (see figure). 
Effects of population size on seed pro
duction per unit area were present in the 
whole range of population sizes (b in the 
figure), indicating that even in the large 
populations seed production may still 
not be at its maximum. Resource differ-
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ences could not explain this dispro
portionate decrease in seed production 
with decline in population size because 
there were no differences in soil prop
erties and understorey or overstorey 
cover between the small and large popu
lations. Although plants in small and 
large populations are similar in size, seed 
production per plant is much lower in 
small populations. This is not because 
plants in small populations produce few
er cones but because the fraction of 
fertile cones is much lower. Five of the 
nine smallest populations ( <200 m2

) 

produced no fertile cones over the past 
10 years. The number of seeds per fertile 
cone does not depend on population 
size. 

The reduction in the fraction of cones 
bearing seeds among smaller populations 
indicates the importance of pollen qual
ity and/or quantity. Among banksias, 
seed set is rare or zero in the absence of 
pollinators3 and high levels of out
crossing are the norm4

• The loss of birds 
from fragmented habitats is well 
known5

. In addition to the reduced level 
of pollination this may cause, pollen 
transfer may increasingly be between 
siblings as population size is reduced. 

Attitudes to the value of small popu
lations in conserving rare species vary6•

7
• 

In B. goodii, five of the small popu
lations lacked any seeds and two had far 
fewer seeds per unit canopy area than 
the larger populations. Together with 
their small population sizes , the con
tribution of these remnants to the con
servation status of B. goodii must be 
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a. Total seed production per population (Y) decreases more than proportionally with decline 
in population size (X). b, In small populations seed production per unit canopy area is lower 
than in larger populations. Population size is gauged as ~(lli4)0102C, where 0 1 is 
maximum diameter, 0 2 that at right angles, and C projective canopy cover. All but one 
population had not been disturbed for at least 20 years (no fires or soil disturbance) and all 
cones <10 years old were intact and retained all their seeds. To test for proportionality in a 
we used the model Y = aXb, or log Y = a' + blog X (ref. 8). After omitting populations with no 
seeds we obtained: log Y = -0.99 + 1.43 log X; R2 = 0.93, P< 0 .0001; test on H0 :b = 1, 
H1 :b>1: F = 11.35, P = 0.004) . To avoid spurious correlations the line in b is based on the 
regression equation in a. In b, populations with no seed production have been added. 
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considered negligible. The sobering mes
sage is that a series of small populations 
may not have the same conservation 
value as a larger one with the same total 
population size , while there may be a 
threshold below which local extinction is 
inevitable. 
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ATP in synapses 
SIR - Although we agree with McLach
lan and Keast1 that "it would be unfor
tunate if the idea that A TP is commonly 
a cotransmitter at cholinergic synapses 
entered the textbooks", we think it 
would be equally unfortunate if their 
comments leave the impression that 
A TP cannot yet be accepted as a neuro
transmitter in the peripheral or central 
nervous systems. 

As pointed out by Benham2 , the 
evidence is now overwhelming that A TP 
is a major3

•
4 vasoconstrictor substance 

released from noradrenergic sympathetic 
nerve terminals onto blood vessels. We5 

and Edwards et a/. 6 have demonstrated 
that ATP can also mediate fast ligand
gated synaptic transmission at nerve
nerve synapses. Edwards et a/. did not 
suggest that the A TP synaptic current 
they identified in slices of the medial 
habenulum derived from the known 
cholinergic input to this brain region, 
but there is no evidence against this (or 
any other) presynaptic origin. 

We recorded ATP synaptic currents 
from noradrenergic coeliac ganglion 
neurons maintained in tissue culture and 
thus deprived of both their preganglionic 
cholinergic input and their postgangli
onic vascular targets. McLachlan and 
Keast find this result "unexpected" 
because only nicotinic fast synaptic 
potentials have been recorded from 
intact coeliac ganglia and because pre
vious studies on other sympathetic 
ganglia showed that many noradrenergic 
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