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tell the exact point where the densest shadow be-
gins, measurements of shadow length in the present
case were made from the center of the bodies. For
bodies with the shape of half an oblate ellipsoid,
this leads to an error of 3 per cent if the height of
the body is equal to the radius; i.e., for the special
case of a hemisphere. However, as the bodies be-
come flatter the error becomes progressively great-
er. Thus, when the height is half the radius, it is
estimated at 112 per cent of its true value and when
the height is one-fourth the radius, it is estimated
at 142 per cent of its true value. The potato yellow-
dwarf virus bodies are too irregular in shape for
this correction to be accurately applied. The bodies
measured for the results given in fig. 24 had heights
approximately half their radii, and their calculated
volumes are therefore about 12 per cent too high.

The measurements reported in fig. 24 give an
erroneous impression in another respect, i.e., con-
cerning the size distribution of the bodies. As men-
tioned above, errors in the linear measurements
were not random and led to a larger number of
bodies at the ends of the distribution curve than
there should have been. The infectivity data, when
calculated as the proportion of active virus with a
sedimentation rate less than that of the boundary
(column six of table 1), give evidence that there is
less virus at the small end of the size distribution
range than indicated by fig. 24. The two sets of
values are not directly comparable since the sedi-
mentation rate is proportional to the square of the
radius while the volume is proportional to the
cube of the radius. If the size distribution curve is
symmetrical, there should also be a rapid falling
off in the number of bodies as the size increases
above that of the bodies in the boundary. The
bodies in micrographs of mounts prepared from
samples removed from below the boundary showed
at least as great a variation in apparent size as the
range reported in fig. 24 and yet these bodies, by the
very fact that they were removed from a short dis-
tance in the tube, could not have had a size distri-
bution greater than about 30 per cent. It must be
concluded that the size distribution indicated in fig.
24 is incorrect, caused in part by error in measure-
ment and in part by the fact that a real variation
in shape causes an apparent variation in calculated
size.

The hydrated density as determined above (1.17)
may not be absolutely identical with the density of
the virus as it exists in the plant cell or in dilute
solutions. However, it is useful for comparison
with similar values for other plant viruses deter-
mined by the same method. Schachman and Lauf-
fer (1949) found a value of 1.27 for tobacco mosaic
virus and Taylor and Lauffer (1949) found a value
of 1.25 for southern bean mosaic virus. This indi-
cates that potato yellow-dwarf virus is either more
highly hydrated than these two or else has a lower
anhydrous density. A high hydration would be
consistent with both this low hydrated density and
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the variation in shape of the bodies seen in the
electron micrographs.

The potato yellow-dwarf virus appears to be quite
different from other plant viruses previously in-
vestigated in these particulars. Its large size, low
density, variable shape in electron micrography, and
the suggestion of a membrane seen in some electron
micrographs all are properties that distinguish this
virus from those previously described. These prop-
erties are consistent with the conception that it may
be a microorganism.

SUMMARY

Preparations made by differential centrifugation
of juice from Nicotiana rustica L. infected with po-
tato yellow-dwarf virus showed a visible boundary
after horizontal centrifugation in a 2 mm. capillary
tube at 3400 r.p.m. Similar preparations from
healthy plants showed no such boundary. The sedi-
mentation constant at infinite dilution of this boun-
dary is 1150 Svedberg units. Samples removed from
above this boundary are not infective nor do they
contain virus bodies as seen in the electron micro-
scope. Samples removed from below the boundary
are infective and when examined under the electron
microscope show the virus bodies. Quantitatively
the infectivity data show that the sedimentation rate
of the virus cannot be less than 89 per cent nor
more than 116 per cent that of the visible boun-
dary. Buoyancy experiments with sucrose solu-
tions indicate that the virus had a hydrated density
of approximately 1.17. The virus as seen in elec-
tron micrographs shows considerable variation in

shape. Making certain assumptions, including a
spherical shape for the virus, its diameter has been
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Fig. 24. Results of measurements of all isolated bodies of
fig. 23 and three other fields of the same concentrate. The
histogram gives the number of bodies actually found in
each size range:








