Genetic Vulnerability

A common misconception is implied in
John Walsh’s article ““Genetic vulnera-
bility down on the farm’ (News and
Comment, 9 Oct., p. 161). According to
this belief, an increase in the size of a
germplasm collection will substantially
decrease genetic vulnerability for that
crop. In most cases, particularly for the
major crops, this is not so.

The term genetic vulnerability refers
to the risk incurred when large areas are
planted with the same crop variety or
with varieties having the same genes or
cytoplasmic factors. If conditions arise
which cause the genes or cytoplasmic
factors to be harmful to the variety or
varieties in which they are found, pro-
duction of the crop is affected, some-
times drastically, as in the case of the
southern corn leaf blight. However, this
vulnerability is the result of genetic uni-
formity in commercial fields, not in
germplasm collections.

The status of wheat, of great impor-
tance both nationally and internation-
ally, illustrates this point. A report (/) by
the National Academy of Sciences
(NAS) on genetic vulnerability shows
that in 1969 there were 269 wheat varie-
ties planted on a total of 44 million acres.
Over 50 percent of this acreage was
planted with just nine varieties. There-
fore, genetic uniformity existed even
though there were a large number of
varieties available.

At the time the NAS report was writ-
ten, the Department of Agriculture’s
wheat collection maintained at Belts-
ville, Maryland, consisted of 19,500 ac-
cessions. The collection now contains
36,000 accessions that have been col-
lected from almost every country in the
world. This indicates a substantial re-
sponse to the needs stated in the NAS
report. As sources of new genes or out-
standing gene combinations become
available, they will be valuable additions
to the wheat germplasm collection.
However, there will be diminishing re-
turns to genetic diversity with future
additions to the collection. The 85 per-
cent increase in the collection size after
1972 most likely did not result in so large
a percentage increase in diversity in
farmers’ fields.
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It seems paradoxical that Donald N.
Duvick’s survey, which is mentioned in
Walsh’s article, showed that breeders
feel elite lines have sufficient genetic
diversity to provide the pest resistance
required. Yet they indicate that germ-
plasm collections, which should have
much greater genetic diversity than the
elite lines, are not large enough.

Substantial increases in the number of
accessions is an easily stated goal, and
one that could be achieved, although at a
large cost when the evaluation, mainte-
nance, and storage costs are considered.
It would be unfortunate if a dispropor-
tionate share of germplasm resources are
spent on this particular solution to genet-
ic vulnerability at the expense of other,
probably more important, factors, many
of which the NAS report notes are eco-
nomic and legislative in nature. The Na-
tional Plant Germplasm System needs
guidelines for regulated, cost-effective
growth of germplasm collections.
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Coal Conversion Processes

The recent article by Arthur L. Robin-
son regarding the American Physical So-
ciety’s panel on coal technology (Re-
search News, 25 Sept., p. 1484) was read
at General Atomic with great interest.
The panel’s recommendations regarding
physical modeling of coal conversion
processes are consistent with our own
experience over the last 12 years in de-
veloping fluidized-bed combustion pro-
cesses.

In past years, a persistent problem
with fluidized-bed coal combustors has
been the utilization of fine coal and lime-
stone (a sorbent for sulfur released from
coal) that is elutriated from the fluidized
bed and cleaned out of the flue gas,

typically using cyclones and fabric fil-
ters. Five years ago, a group of physical
scientists at General Atomic initiated a
combustor modeling effort to determine
the optimum method for recycling these
powdery fines that contain a significant
fraction of coal and limestone. A
straightforward physical model was for-
mulated, based in part on earlier work on
pure carbon combustion by O. Leven-
spiel at Oregon State University. It was
necessary to work with this model nu-
merically using a digital computer in
order to handle the wide variety of con-
ditions that the fine particles encounter
as they progress up through the fluid-
ized-bed combustion chamber.

The model was initially applied to a
pilot-scale, fluidized-bed graphite com-
bustor, operated by General Atomic for
the Department of Energy on a nuclear
spent-fuel treatment program. Operating
the combustor at the optimized recycling
conditions determined by the model re-
sulted in combustion efficiencies greater
than 99.9 percent. This model was subse-
quently used by the Electric Power Re-
search Institute (EPRI) to help deter-
mine the required fines recycling condi-
tions for the Tennessee Valley Authori-
ty’s 20-megawatt (electric) fluidized-bed
coal combustor pilot plant. Recent coal
combustion tests at General Atomic
have shown that, in addition to increas-
ing combustion efficiency, a 60 percent
reduction in limestone addition may be
realized by using high rates of fines recy-
cling. We are now correlating these re-
sults for EPRI with a modified version of
the model that is specific to sulfur cap-
ture by limestone.

Our subsidiary Pyropower Corpora-
tion has taken advantage of the greatly
improved performance and economics
that fines recycling has to offer and is
actively marketing circulating-bed com-
bustors in North America for a wide
variety of solid fuels, including high- and
low-rank coals, petroleum coke, peat,
and wood waste. Using advanced Euro-
pean technology, augmented by the
modeling techniques mentioned above,
they are able to offer coal combustors
meeting the most stringent U.S. emis-
sions standards while attaining very high
combustion efficiencies and low lime-
stone sorbent requirements. This tech-
nology has bBeen proved on industrial-
scale coal boilers of up to 65 megawatts

" (thermal).

Because of our very positive experi-
ences using computer-based physical
models of fluidized-bed coal combustors,
we strongly support the American Physi-
cal Society’s recommendations for fur-
ther work toward improved instrumenta-
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