is electrophoretically similar to human
hemoglobin 1.

Since we have not yet compared our
two-component hemoglobins with those
reported by Kunkel, and because of the
differences in electrophoretic methods
employed, it is not possible to defini-
tively relate his findings to ours (70).
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Loss of Mass in Echo Satellite

We wish to make a correction to our
report, ‘“Perturbations of the orbit of
the Echo balloon” [Science 132, 1484
(1960)]. In preparing a detailed descrip-
tion of our theoretical method we dis-
covered an error in sign in our expres-
sion for the third (and higher) harmon-
ics of the earth’s gravitational potential.
(We used the coefficients provided by
an astronomer, but with the physicists’
definition of gravitational potential
which, as we now know, is precisely
the negative of that used by astron-
omers.)

According to our published results,
the third harmonic caused a decrease in
eccentricity of about —3 X 10° per day
during the first 12 days after launch.
The magnitude of this decrease is ap-
proximately one tenth as large as the
increase due to solar radiation pressure.
However, despite its being so small, it
affected significantly our attempt to esti-
mate the reflection properties of the
balloon and the rate of its loss in mass
due to gas escaping from - puncture
holes. In order to reconcile the theoret-
ical with the observational changes in
eccentricity, we had assumed that the
value of KA4/M (the product of a scat-
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tering constant and the area-to-mass
ratio of the balloon, defined in our re-
port) increased substantially from its
nominal initial value of 102 cm?®/g.
After correcting the sign in the third
(and higher) harmonics, we now find
that for the first 12 days the values of
KA/M which lead to reasonable agree-
ment with the observed changes in ec-
centricity are quite close to 102 cm®/g.
For example, by assuming specular re-
flection (K = 1) and a decrease in mass
of 0.6 Ib/day, our theoretical predic-
tions of the changes in the eccentricity
from its initial value agree with changes
deduced from observations to within
2 percent at all points. (The corre-
sponding probable errors associated
with the data range from 1 to 2 per-

cent, except for the first two days after -

launch when the absolute changes were
quite small.) On the other hand, by as-
suming specular reflection and no loss
in mass, we find that after 12 days the
predicted change in eccentricity is 4
percent below the observed change.
(With respect to the argument of peri-
gee, close agreement with the data is
obtained in both cases.)

These differences between eccentricity
changes estimated with an assumed
loss in mass of 0.6 1b/day and changes
estimated with no loss in mass do not
conclusively establish that a detectable
amount of gas escaped from Echo dur-
ing this short period. Other physi-
cal phenomena about which little is
known (such as variations in the solar
constant) could also account for these
differences.

Of course, since Echo was launched
more than 3 months ago, many more
data on its orbit have now accumulated.

We find that the assumptions that K

equals 1 and that loss in mass is 0 lead
to changes in eccentricity which are
10 percent below those observed at the
end of this extended period. Hence, it
appears reasonably certain that by now
Echo has lost a measurable portion of
its gas. Preliminary attempts at adjust-
ing the changes in KA/M to obtain
close agreement with the data indi-
cate that the rate of loss in mass de-
creased after Echo entered the earth’s
shadow.

The rather slow escape of gas from
the balloon (slow as compared with
the rate predicted by many before
launch) may provide valuable infor-
mation on the micrometeorite environ-
ment in the vicinity of Echo’s orbit.

IrRwIN 1. SHAPIRO
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Institute of Technology, Lexington
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Chromosomal Controi oi
Preferential Pairing in Nicotiana

Abstract. A stock of tobacco with 23
pairs of tobacco chromosomes and one
substituted pair from Nicotiana glutinosa
was available. An amphiploid of this
tobacco with N. fomentosiformis was
synthesized in order to test whether pref-
erential pairing is determined by the
homologies of the chromosomes or whether
it is under genic control. Characteristically,
segregates for duplex loci in N. tabacum X
N. tomentosiformis amphiploids give a
gametic output of about 3:1, but for a factor
on the substituted chromosome that output
was found to be 59:1. The result suggests
that preferential pairing in this material
is not genically determined.

My co-workers and I (I) have used
genetical segregation of synthetic am-
phiploids to measure differential affinity
(2) of chromosomes. Since in any
particular amphiploid the segregation
ratios for independent factors were
often found to be of similar magnitude,
it became desirable to ascertain whether
preferential pairing is determined, in
our material, by individual chromosome
homologies or whether it is under genic
control. In the latter case, all chromo-
some sets of four would exhibit a
similar degree of differential affinity,
and would give similar genetic ratios,
while under the former condition loci
on different sets of chromosomes might
give very different ratios.

Holmes Samsoun tobacco is an ap-
propriate stock for such a test. In
this variety Holmes (3) had substituted
a pair of chromosomes from taxonomi-
cally distant Nicotiana glutinosa, which
carried a dominant gene for resistance
to mosaic disease, for a pair of tobacco
chromosomes. The stock has been
maintained over the years by selfing,
and a recent test proved that it still
contained 23 pairs of tobacco chromo-
somes and one pair from N. glutinosa
4).

The other parent for the synthetic
amphiploid was N. tomentosiformis.
This species is related to N. tabacum
and is perhaps the closest living relative
of that cultigen (5). Amphiploids N.
tabacum X N. tomentosiformis have
given consistently very small segrega-
tion ratios, indicating a close homology
of the chromosomes of the two species
and absence of differential affinity.

In general, an amphiploid which has
obtained the recessive allele from one
of its parent species and the dominant
allele from the other may be symbolized
as being of the genetic constitution
ZZzz. If there is no differential affinity,
the testcross of such an amphiploid will
produce phenotypic ratios lying between
5:1 and 3.7:1, depending on the extent
to which double reduction occurs. In
N. tabacum X N. tomentosiformis
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