of tops is appreciable and the elongation
of roots is very slight. In mixed solution
of N/5000 CaCl.+ N/50 NacCl, the in-
jurious property of sodium is entirely
counteracted. Thus, calcium is a powerful
antidote for sodium that is present in
injurious concentrations.”

C. B. SHEAR
Fruit and Nut Crops Research Branch,
Agricultural Research Service,
Beltsville, Maryland

27 October 1969

We are aware of the distinction be-
tween saline and sodic conditions.
However, by definition, sodic soils
bear on their negatively charged ex-
change surfaces high proportions of
exchangeable sodium ions (more than
15 percent). Bernstein- (1) has given
many instances in which responses of
plants were specifically related to soi!
exchangeable sodium, that is, to the
sodic condition. This condition did
not prevail in our experiments which
were done in solution culture in the
absence of soil or other cation ex-
changers.

Bernstein states, “By definition, salin.
soils contain enough calcium to meet
ordinary nutritional requirements of
plants.” Salinity of soils is defined in
terms of the conductivity of the satura-
tion extract, without any reference to
calcium (2).

We disagree that our results are
due to the short period of observa-
tion, mild growing conditions, and a
neglect of subtle effects on growth
and yield. (i) In the presence of ade-
quate calcium, we have grown plants
at the same salinity (50 mM NaCl)
to maturity, and obtained a normal
yield of beans. (ii) We have not studied
the effects of climatic conditions sys-
tematically; the experiment reported by
us was done under midsummer condi-
tions at Davis; temperatures in the
greenhouse sometimes exceeded 35°C.

Bernstein says that our results can
be attributed to our “having followed
the erstwhile frequent practice of
studying salt uptake by plants from
single-salt solutions in short-term ex-
periments.” He errs; the plants in our
experiments grew in complete nutrient
solutions, as has been stated in our
report.

We are aware that there are some
prior mentions of the role of calcium

in salt toleration by plants [see, for .

example, references 10, 11, and 12 in
(3) and the note from Shear]. We
called attention to this matter beécause
it is frequently neglected when the ef-
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Afects of salt on plants are studied. We

specifically focus on mechanisms of
salt damage to plants, including the
propensity of sodium ions at high con-
centrations to displace calcium from
root cells and, especially, from their
membranes. This phenomenon cannot
usefully be studied in experiments in
which the ratio of Na to Ca is kept
constant, as has frequently been the
practice (4).
P. A. LAHAYE

EMANUEL EPSTEIN
Department of Soils and
Plant Nutrition,
University of California, Davis 95616
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Intermixture and Selection

Reed (/) has reviewed studies de-
signed to estimate the proportion (M)
of Caucasian ancestry in different
American Negro populations, and, in
particular, he provides a criticism of
studies (2, 3) in which it was suggested
that a comparison of the M values for
different genes could indicate which of
those genes may have been affected by
(directional) natural selection during the
past 300 years. :

Reed’s discussion of estimates of M
for the ABO blood group system shows
some misunderstanding of the statisti-
cal principles involved. His analysis (4)
of gene frequency data from a study
of Negroes in Oakland, California,
shows that M(ABO) = M(Fy*) and that
M(A) = M(B) = M(ABO). From these
results, and the hypothesis that the
frequencies of the Fy* allele have not
been affected by natural selection, he
concludes that the estimate of M for
the ABO locus is not greatly disturbed
by selection and that there is no sugges-
tion of selective differences between the
A and B alleles. These observations are,
however, not “pertinent” to a consider-
ation of differential selective pressures
on the 4, and A, alleles, as he sug-
gests they are, since, if there are differ-
ences in selective forces acting on the

alleles at a locus, his joint likelihood -

estimates of M for the ABO locus, or
the A “allele,” need not reflect such
differences. For interallelic comparisons
it is the relation between . estimates of
M for different alleles that is of inter-
est and not their numerical values per
se. Similarly, if we wish to detect differ-
ences in directional selection pressures
among genes at different loci, joint
likelihood estimates of M are inap-
propriate and we must consider the
magnitude of an estimate of M relative
to that of some other gene (Fy* or RY)
presumed to be unaffected by direc-
tional selection.

For example, Workman (3) suggested
that an examination of the distribution
of frequencies of the 4;, A, and B al-
leles in several West African, Western
European, and American Negro popu-
lations indicated that M(A,) > M(A,)
in American Negro populations, Reed’s
own data from Oakland would appear
to support this hypothesis. The A;A,BO
gene frequencies given by Mourant (5)
show that, in West Africa, the fre-
quency of A, is almost always greater
than 0.095 and that of A4, is generally
less than 0.05. Using these values-and
the frequencies of the genes in-Qakland
Negroes and Western Europeans (4) we
find that M(A,)/ M(A,) = 2. This is the
minimum value likely if the range of
published West African frequencies is
considered. However, if frequencies of
Ay and A, more commonly observed in
West Africa (5) are considered—say,
0.10 and 0.05, or 0.105 and 0.045—
then the ratios would be (0.578)/(0.194)
= 2.98 or (0.685)/(0.142) = 4.82, re-
spectively.

Reed suggests that, by his examina-
tion of the hypotheses involved in ob-
taining estimates of M, results which
formerly provided claims that selection
has been demonstrated now appear
only “suggestive but far from conclu-
sive.” In fact, all of the underlying as-
sumptions and the restrictions they
place on our ability to draw conclusions
were discussed by Workman (3). For
example, one could test the hypothesis
that M(A,)/M(A,) is greater than 1 by
means of a sign test of the ratio of the
M values from a series of populations,
but, as discussed elsewhere (3), even
when a ratio such as that noted for the
Ay and A, alleles is observed in several
different American Negro populations,
the conclusion that selection is involved
still depends upon assumptions about
ancestral African frequencies.

Finally, a concern with standard
errors is appropriate when the problem
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is to obtain a single estimate of M most
likely to represent the true amount of
Caucasian ancestry in a Negro popula-
tion, since the analysis of historical
intermixture must, of necessity, depend
upoh such statistical results. On the
other hand, recognition of various
sources of error in the analysis of
intermixture and selection (/, 3) led to
a suggestion that the examination of the
relative magnitude of M values from a
population can never be more than a
first step toward the demonstration of
ongoing selection. This use of estimates
of M should serve primarily as a screen-
ing technique by which we hope to
determine which loci will prove to be
the most rewarding subjects for sub-
sequent medical and biological anal-
yses.

P. L. WORKMAN
Human Genetics Branch,
National Institute of Dental Research,
Bethesda, Maryland 20014
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5 December 1969

Workman raises several points which
require comment. Before replying to
them, however, I wish to stress that,
in spite of other differences, we do not
differ in believing that the study of
natural selection in American Negroes
is important and that M estimates can
be a useful method for this study. We
do differ in our ways of obtaining M
estimates and in the use we make of
them. In particular, we differ (i) in
the choice of African gene frequencies,
and (ii) in the details of calculating
(and then using) M from the three
gene frequencies, African (g,), Cauca-
sian (g.), and U.S. Negro (q,).

I find Workman’s choice of African
data very puzzling since he is well
aware of the importance of obtaining a
good estimate for g,. In spite of ex-
tensive data showing that the primary
slaving area of Africa, for slaves brought
to the United States, extended from
Senegal to Southwest Africa (), he
consistently refers to “West Africa” as
the area from which the slaves were
drawn, and he uses data from only that
area (2). There is also considerable
doubt as to how representative of that
area the data are (3). Workman limits
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himself to “West Africa” despite the
fact that about 25 percent or more of
American slaves came from the area
south of Nigeria (I, 4). It is simply
wrong to state or imply that West
Africa is the only area of genetic im-
portance in calculating M. If Work-
man disagrees with this statement he
should present his evidence.

As I have discussed at some length
(1), there are only a few genes for
which we have reasonable frequency
data over the entire slaving area. These
include Fy* (Duffy blood group) and 4
(actually 4, plus 4,) and B of the ABO
system, but not A, and A, separately.
This is why I did not use A4; and 4,

~but did use 4 and B. Workman mis-

understands my position here. It is that,
since the mean African 4; and 4,
frequencies, over the slaving area, are
not known, he cannot meaningfully cal-
culate M(A;) and M(A,). I was not
implying that my evidence for lack of
strong selection on the A4 “allele”
(=4, + A4, alleles) was directly per-
tinent to his 4; and 4, results. When
M(A;) and M(A;) can justifiably be
calculated, however, my 4 “allele” re-
sults will be indirectly pertinent because
selection on A4; and A,, if any, is then
required to be of opposite sign, and with
magnitudes adjusted for the greater
frequency of the A, allele. )
The problem of the correct African
gene frequency is critical when A4; or
A, is used to obtain an estimate of M.
This is best shown by giving the actual
numbers in the calculations Workman
presents for M(A,). Using the Oakland
frequencies for Negroes (g,) and West
European Caucasians (g.), and an “esti-
mated” g, of 0.05, Workman estimates
M(Ay) as (g, — 4.)/(d. — ga) = (0.0585
— 0.05)/(0.0647 — 0.05) = 0.578. The
facts that “0.05” is uncertain, that it
is within 0.01 of ¢g,, and that the nu-
merator and denominator are of the
same order of magnitude 4§ the stand-
ard errors of g, and ¢, (0.0032 and
0.0028) do not seem to disturb Work-
man. If g, (the weighted mean over the
entire slaving area) were actually 0.056
(and we have no evidence that it is not)
M(A,) would then become 0.0025/
0.0087 = 0.29, close to estimates from

.other genes; this estimate is almost

meaningless, however, since the numer-
ator, 0.0025, is less than its standard
error, 0.0032. The -calculation of
M(A,) is similarly tenuous, being
(0.1160—0.10)/(0.1823 —0.10) = 0.194
for an assumed g, of 0.10. The ratio of
these two M’s is the basis for Work-

man’s belief in selection at the A;A,BO
locus. Workman is willing to make and
use such calculations; I am not.

His statement that it is only the rela-
tive magnitudes of M(A;) and M(A,)
that matter is misleading when there is
such extreme uncertainty in the esti-
mates. His further implication that stan-
dard errors are not important here and
might be replaced by a sign test on
“M values from a series of populations”
seems inappropriate since he in fact
does not make a sign test, or any other
statistical test, on his M values. Work-
man has presented no evidence that in
this area we can abandon our usual
concern with the statistical reliability
of numbers (as well as with the origin
of the numbers) and be guided only by
intuition. Others who have done this
have been led to false conclusions (5).

I would like to conclude more har-
moniously by reiterating that Workman
and I have no differences with regard
to the importance and potential utility
of M estimates. He was one of the first
to use these estimates as a tool for
detecting selection in racial hybrids, and
my critical remarks should not obscure
the possibility that “some of these selec-
tive genes may already have been
identified” (1).

T. EDWARD REED
University of Toronto, ‘
Toronto, Ontario, Canada
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