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At present the only remaining
difficulty is the instability of the cul-
tured tissues, caused by the spontaneous
polyploidy which has just been men-
tioned.

Haploid plants are already being put
to numerous uses; it is possible directly
to identify mutations caused in this
material by radiation or by mutagenic
chemical substances, because since all
the genetic factors are present singly
(one allele), induced changes become
evident from the first generation on-
wards; there is no opposition of
dominant and recessive alleles as is the
case at present when diploid material
is being dealt with.

The various haploid plants regener-
ated from the male gametophytes of
one plant have another characteristic
which is that they show all the varia-
bility of the original plant, since they
originate from the haploid cells which
result from meiosis, where all the gene-
tic recombinations occur, and since
none of the genes is masked by a
dominant allele.

The prospects offered
by the diploids’ genetic purity

Because of their being isogenic the
fertile diploid plants obtained by
duplicating haploid plants are extreme-
ly important for nature research.

This new technique makes it possible
to stabilise plants very quickly which
are normally heterozygous, such as
allogamous plants (i.e. those re-
producing by cross-fertilisation) or the
offspring of crosses, and in this way to
obtain perfectly homogenous descen-
dants. In the case of allogamous plants
the extreme purification of the diffe-
rent lines should make it possible to
achieve maximum heterosis (hybrid
vigour) when recrosses are carried out.

Furthermore the effects of eco-
climatic factors could easily be isolated
by working with these isogenic plants.

Studies of spontaneous mutability
and consequently experimental studies
of evolution would also be possible.

Many other studies both theoretical
and applied still remain to be under-
taken on haploid material and on iso-

genic plant lines but it is impossible to
describe them briefly within the limits
of this article.

To conclude, one can say that these
two new possibilities in plant biology,
which have resulted from the use of
in vitro cultures, open up extensive new
horizons to research on plant genetics
and to the problems involved in the
improvement of cultivated plants. It is
most likely that in the not too distant
future these results will lead to new
and important discoveries.
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Figure 3: A typical meterological observ-
ing network supplying the input data for
the mathematical grid used in weather
forecasting by computer (German Meteo-
“rological Service).

The whole world is covered by such grids,
although some are much less dense. They
are essential to weather forecasting.
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the eddies downstream of bridge piers
and the special flow patterns by the
banks, etc. If knowledge of the flow
rate is all that is required, it is a good
model, but as regards fine details it
leaves a great deal to be desired.

There are two reasons why the
model increasingly diverges from the
actual pattern of events in the atmo-
sphere the longer it is run without
being updated with fresh data.

Firstly, it is difficult to establish the
true initial state of the atmosphere at
all the numerous points on the grid,
where it must be accurately measured,
and secondly, serious problems arise in
taking account of all the processes at
work in the atmosphere by computer
routines of the type mentioned (design-
ed to supplement the six basic instruc-
tions). Some of these processes, such as
atmospheric turbulence, cannot even be
treated in detail but only broadly.

With the observational data and
large-scale computing facilities available
nowadays the average deviation be-
tween the model and actual atmo-
spheres in forecasts for up to 36 hours
is relatively small. Usable results are
even obtained for 72 hours ahead. Only
the basic atmospheric data are supplied,
however. Models describe primarily
the variation in air pressures and tem-
peratures and changes in the pattern of
the wind, but most of them say little
or nothing about precipitation zones,
cloud cover, visibility and other impor-
tant parameters. In this respect meteo-
rologists still have a decisive role to
play in supplementing the information
supplied by machines.

Such is the aim of present develop-
ment, however, that eventually they
will be entirely relieved of this task,
and their job, in this field of meteo-
rology—daily forecasting—will be the
continuous improvement of the models.

Advances can certainly be made by
improving the network of observing
stations and refining the data-process-
ing instructions. This presupposes a
denser grid network. Overall, comput-
ing requirements are increasing very
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causes these fibre-reinforced materials
to display a characteristic behaviour
which can be seen from the stress-
strain curves recorded in tensile tests.
There are several different stages,
described briefly below.

When the stress applied is below the
yield point of either the matrix or the
fibre, there is an initial strain on the
composite due to elastic deformation
either in the matrix or in the fibre. In
the next stage the stress causes plastic
deformation of the matrix, while the
fibre deforms further elastically; when
the fibre’s limit of elastic deformation
is reached, it breaks (Figs. 10 and 11).
The typical rupture mechanism of a
composite containing a ductile matrix
and a brittle fibre is demonstrated in
the stress-strain diagram in Fig. 12.

The mechanical properties determin-
ed for the composite materials are
generally discussed with reference to
the properties of the two constituents.
The breaking stress of a composite is
normally expressed as follows:

e = o¢. Vi + & . (1—V)

where:

o. oy = breaking stress of composite
and fibre, respectively;
o’ = stress in matrix for a strain

equivalent to that leading to
rupture of the fibres:

or = volumetric fraction of fibres.

This formula is valid for continuous
fibres. When the fibres are broken,
other factors have to be introduced,
namely the length of the fibres, 1, the
critical length of the fibres, 1., and the
critical volume of the fibres, V..

The term “critical length” (1) is
taken to mean the minimum fibre
length required for the matrix, when
undergoing plastic deformation, to
transfer to the fibres the stress applied
to the composite. The critical volume
(V) is the minimum fibre volume re-
quired to give the composite a strength
greater than that of the matrix.

When V>V, still in the case of
broken fibres, the formula giving the
breaking stress becomes:

I,
Oc + O - vf (1 - T)+O—’1ll(l_v[')

This formula has to be corrected
when the load applied is not parallel
to the direction of the fibres or lamel-
las. Obviously, in this case the mecha-
nical strength of the composite drops
as a function of the angle between the
fibre direction and the stress orien-
tation.

The alloys developed in the Metal-
lurgy Division laboratories at Ispra
(some of which are patented) can be
divided into two types: aluminium-
base eutectic alloys and heat-resistant
alloys produced by other methods.

Al—Ce alloys containing 10 wt% of
cerium, corresponding to approximately
12 vol% of the composite Al,Ce, and
Al—Y alloys containing 9 wt% of
yttrium corresponding to approximate-
ly 16 vol% of the composite Al)Y,
have the mechanical properties shown
in Table 1 and compared with those
of conventional aluminium alloys.

At the Ispra Establishment a new
composite obtained by unidirectional
solidification and based on the Ni—Ta
binary eutectic is under development.
In the case of the simpler lamellar
structures obtained, the breaking
strength is of the order of 100 kg/mm?
at 20°C and 70 kg/mm*® at 800°C.
These values are similar to the cha-
racteristics of special nickel alloys
designed for use at high temperatures.
Moreover, above 800°C, because of
their high thermal stability, the mecha-
nical strength of the Ni—Ta or similar
composites is superior to that of these
special alloys.

Unidirectionally solidified Ni—base
eutectics are therefore of practical
interest for temperatures of the order
of 1,000°C and above.

These investigations confirm the
potential attraction of this technique,
which, if suitably applied, can in certain
systems produce results warranting its
industrial application.
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Euratom patent list: (1) British Patent
1,188,590: The preparation of an alumi-
nium-niobium alloy. (2) British Patent
1,211,467: Fibre reinforced alloy.
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