HALDANE CENTENNIAL

Table 1.
Density per square

Month metre Cause of death k.

July 203,0 - -
" 184,7 Infertiie eggs. 0,095
" 1476 Failure to form gall. 0,224
” 144,6 ? Disease. 0,021
” 78,8 Eurytoma curta 0,607
Aug,, Sept. Other parasitoids 0,222
" 50,2 Caterpillars. 0.234
Winter 19,2 Disappearance, probably mice. 0,957
” 70 Mice. 1,009
" 52 Unknown. 0,297
May-June Birds. 0,090
" 36 Parasitoids 0,270
July 2,03 Floods. 0,581
4,606

Mortality of Urophora jaceana in 1935-1946, after Varley.

number of specigs of Drosophila are well
adapted for this situation. Stalker
attempted to breed the related genus
Scaplonyza under similar conditions,
and found that his cultures died of
bacterial disease. Clearly the immunity
of Drosophila to such diseases must be
of value to it in nature also.

Now let us take an example where
disease is an advantage. Most, if not all,
of the South African artiodactyls are
infested by trypanosomes such as T.
rhodesiense which are transmitted by
species of Glossina to other mammals
and, sometimes at least, to men. It is
impossible to introduce a species such
as Bos taurus into an area where this
infection is prevalent. Clearly these
ungulates have a very powerful defence
against invaders. The latter may ultima-
tely acquire immunity by natural
selection, but this is a very slow process,
as is shown by the fact that the races of
cattle belonging to the native African
peoples have not yet acquired it after
some centuries of sporadic exposure to
the infection. Probably some of the wild
ungulates die of, or have their health
lowered by the trypanosomes, but this is
a small price to pay for protection from
other species.

A non-specific parasite to which partial
immunity has been acquired, is a powerful
competitive weapon. Europeans have used
their genetic resistance to such viruses
as that of measles (rubeola) as a weapon
against primitive peoples as effective as
fire-arms. The latter have responded
with a variety of diseases to which they

are resistant. It is entirely possible that

great and, if T may say so, tragic
episodes inevolutionary history such as

600

the extinction of the Noto-ungulata
and Litopterna may have been due to
infectious diseases carried by invaders
such as the ungulates, rather than to
superior skeletal or visceral develop-
ments of the latter.

A suitable helminth parasite may also
prove a more efficient protection against
predators than horns or eryptic colora-
tion, though until much more is known
as to the power of helminths in killing
vertebrates or reducing their fertility,
this must remain speculative.

However it may be said that the
capacity for harbouring a non-specific
parasite without grave disadvantage will
often aid a species in the struggle for
existence. An ungulate species which is
not completely immune to Trypanosoma
rhodesiense has probably (or had until
men discovered the life history of this
parasite) a greater chance of survival
than one which does not harbour it
even though it causes some mortality
directly or indirectly.

The winter disappearance was pro-
bably due to galls carried off by mice.
The mortality attributed to mice is
based on counts of galls bitten open.
The k due to Eurytoma curta in the
preceding year was 0,069, in the sub-
sequent year 0,137. This cause of death
depends very strongly on host and
parasitoid densities. The caterpillars
killed the larvae by eating the galls.

I now pass to the probably much
larger group of cases where the presence
of a disease is disadvantageous to the
host. And here a very elementary fact
must be stressed. In all species investiga-
ted the genetical diversity as regards
resistance to disease is vastly greater

than that as regards resistance to
predators.

Within a species of plant we can
generally find individuals resistant to
any particular race of rust (Uredineae)
or any nparticular bacterial disease.
Quite often this resistance is determined
by a single pair, or a very few pairs, of
genes. In the same way there are large
differences between different breeds of
mice and poultry in resistance to a
variety of bacterial and virus diseases.
To put the matter rather figuratively, it
is much easier for a mouse to get a set
of genes which enable it to resist
Bacillus typhi murium than a set which
enable it to resist cats. The genes
commonly segregating in plants have
much more effect on their resistance to
small animals which may be regarded as
parasites, than to larger ones. Thus a
semiglabrous mutant of Primula sinensis
was constantly infested by aphids, which
however are never found on the normal
plant. I suppose thornless mutants of
Rubus are less resistant to browsing
mammals than the normal type, but
such variations are rarer.

Anyone with any experience of plant
diseases will of course point out that the
resistance of which I have spoken is
rarely very general. When a variety of
wheat has been selected which is immune
to all the strains of Puccinia graminis in
its neighbourhood, a new strain to
which it is susceptible usually appears
within a few years, whether by mutation,
gene recombination, or migration. Doubt-
less the same is true for bacterial and
virus diseases. The microscopic and sub-
microscopic parasites can evolve so
much more rapidly than their hosts that
the latter have little chance of evolving
complete immunity to them. It is very
remarkable.that Drosophila is as generally
immune as it is. I venture to fear that
some bacillus or virus may yet find a
suitable niche in the highly overcrowded
Drosophila populations of our laborato-
ries, and that if so this genus will lose its
proud position as a laboratory animal.
The most that the average species can
achieve is to do dodge its minute
enemies by constantly producing new
genotypes, as the agronomists are cons-
tantly producing new rust-resistant wheat
varieties.

Probably a very small biochemical
change will give a host species a
substantial degree of resistance to a
highly adapted microorganism. This has
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