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Fi6. 2. Surface and hypothetical sectional views of a layer
of amphibian epidermal cells.

of length stabilized within +19, of 53.5 u and those of
width within +19% of 12.5 n after 100 measurements.
The cumulative estimates of the length of the long
(7.6 1) and short (5.6 u) axes of the oblately spheroi-
dal nueclei stabilized within +19% after 40 measure-
ments. Equal stability of the eytoplasm/nucleus ratio
(28.7) was not obtained until after 1800 hits had been
registered. Palisade cell volume by the length/width
formula was 5540 u3 and by the nuclear volume—cyto-
plasm/nucleus ratio method was 5025 u®. The two
values differ by less than *+59, of their mean.

In sections tangent to the surface of an epithelium,
the number of eells per unit area can be determined
by direet counts per field or per unit area of an ocular
counting grid. When it is necessary to make similar
determinations on tissues section at right angles to the
surface these can be based on measurements on the
mean chord of the cell ecross section measured in a
plane parallel to the epithelial surface. Cross sections
of epithelial cells have, in general, the six sides of the
14-hedron eross section. Since the area a of any regu-
lar polygon with » sides of length s can be expressed
as a="1Yns? cot 180/n we can substitute this for & in
the mean chord formula, ¢ == a/ns, and obtain ¢ =m/4
(ns? cot 180/m) /ns. Simplifying we get s= (4c tan
180/n) = which, substituted in the original area for-
mula yields a = (4nc? tan 180/n)n? or, 0.405 nc? tan
180/n for any polygon, 1.405¢> for the hexagon and
1.460¢2 for the pentagon.

In the stretch preparation of frog epidermis out-
lined in Fig. 2, an average of 23 cells is intercepted
along the field diameter (2r) and the length of the
mean chord is 0.087r. Assuming the number of sides
per cell to be 6, the area of the cross section of the
average cell is 0.010672 in a field of area of 3.142r2
The number of cells per field is then 3.142/0.0106 or
296. If the cell outline is assumed to be pentagonal the
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count is 286. The actual count in the field is 287. With
either assumption, the error does not exceed 3%.

The assumption that closely packed cells in paren-
chymatous and epithelial tissues are 14-hedra permits
formulation of the cell volume and density in terms of
parameters easily measured by ocular micrometry or
camera lucida methods. In general these parameters
are the largest linear dimensions of the cell or can be
measured in terms of numbers of cells interecepting a
line of optimal length (7). In contrast, the check
method, while more applicable to cells of highly ir-
regular shape, requires an assumption as the shape of
the smaller and hence less easily measured nucleus.
Other methods applicable to cells regardless of shape
(9) are dependent upon the use of special apparatus.
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An Effect of Negative Assortative
Mating on Gene Frequency?!

Ray Moree

Department of Zoology,
State College of Washington, Pullman

In the theory of the genetic structure of popula-
tions it is a common consideration that a change in
mating system does not result in a change in gene
frequency, selective mating excepted. Although this
relation holds for inbreeding and for positive assorta-
tive mating, it can be shown that under at least some
conditions it does not hold for negative assortative
mating. One of such conditions is that involving a
single autosomal gene-pair in which one member is
completely dominant over its allele. The common point
of departure for discussion of the effect of assortative
mating (either positive or negative) on a population
so composed is that deviation from panmixia occurs on
a phenotypie basis, while within the dominant pheno-
type mating remains at random when it occurs at all
(1-6). The simplest example is afforded by complete
negative assortative mating, wherein matings occur
only between phenotypically unlike individuals.

Suppose, as have Hogben (2) and Li (4), that the
initial population consists of genotypes A4, Aa, and
aa, and that, as defined, the only matings occurring be
AAxaa and Aa x aa. Then the next generation will
consist of Aa and aa and the only mating occurring
will be Aa x aa. Regardless of the frequencies of these

1 Supported in part by funds provided for medical and

biological research by the State of Washington Initiative
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TABLE 1
CHANGE IN FREQUENCY (q) OF A RECESSIVE GENE
UNDER DIFFERENT DEGREES OF NEGATIVE
ASSORTATIVE MATING

[d
Generation

0 -025 -050 -0.75 -1.00

0 0.50 0.50 0.50 0.50 0.50

1 0.50 0.54 0.58 0.63 0.67

5 0.50 0.65 0.71 0.74 0.75

10 0.50 0.70 0.73 0.74 0.75

0 0.50 0.75 0.75 0.75 0.75

two genotypes the third generation will ocecur as 0.5
Aa+ 0.5 aa. This represents the equilibrium condition
under which A has a frequency of 0.25 and a of 0.75,
regardless of their initial values. But since complete
negative assortative mating occurs rarely if at all in
nature, a more general method of calculating is needed
if the effects of such a mating system are to be con-
veniently assessed.

Let the genotypes A4, Aa, aa have the respective
frequencies o, 8, v; let the alleles 4, a have respec-
tive frequencies p, q; let the phenotypes 4 -, aa
have respective frequencies D (=a+8) and R (=v);
and let the mating types A -x4 —, A -Xaa, aa X aa,
have the respective frequencies x, y, z (a+B+v=
p+q=D+R=x+y+z=1). Finally, let the coeffi-
cient of assortative mating c¢ be measured on the usual
correlation scale. Since panmixis occurs at ¢=0 and
since only negative values of ¢ are of interest here, we
may set up the definition

X =% _Y-=Yo_Z-—%
c= = =

Xy Yo—1 Zo

where the — subseript indicates negative assortative
mating and the 0 subseript indicates panmixis.
Then, with ¢=0,
X =Xy, Y =Yo, Z=Z
and
(a+B+y)2=D*+2DR+R’=o’+B +y' =1
where primes indicate the subsequent generation. Col-
lecting the indicated segregation classes according to

genotype, gives

o=p%  B'=2pq,  ¥=q% (1)
And if gene frequencies remain constant,
o=a B=B ¥=v

Similarly, with -1 2 ¢ 20,

Y =Y-=Yo— e(Xo+ 2)
=(1+e)yo—c,

X = X_ =X, + €X,
= (1+c)x,,

Z=7_= %+ CZy
=(1+e)z
and
(o+B+v)*=(1+c)D*+2DR(1+e-c/y0) +
A+e)RP=o+f +y'=1.
Proceeding as for (1),
o=(1+e)p’  f=[2q(1+e)~-c/Dlp,
y'=(1+e)q’-cf/2D. (2)
But when -1<e <0,
o == a, B == B,
When ¢=0, (2) reduces to (1).

Y ==y
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Genotype frequencies for any desired generation
may be calculated by (2), used iteratively. Then, since
q=0.5B+v, under any mating system, the effect of
negative assortative mating upon g may readily be
determined (Table 1). The determination of the limit-
ing values of q (Table 1), together wi'th the equilib-
rium properties of negative assortative mating, will be
discussed elsewhere. F'rom the present discussion it
is clear that the mating system in question necessarily
results in changed gene frequencies and that no selec-
tive action, as it is eustomarily defined, is at all in-
volved in the change.
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Weather Influence in Blue
Comb in Chickens?®

Glenn Van Ness?

Department of Veterinary Science,
University of Florida, Gainesville

Blue comb in poultry is a pathological complex
resembling shock in the early phase, with enteritis and
nephritis in less acute cases. Accumulated data on field
outbreaks in Florida indicated that climatic stress
might be a contributing factor in the development of
the disease. A maximum temperature exceeding 85° F'
was found to oceur 3 or 4 days before cases were pre-
sented to the laboratory for diagnosis. Cold weather
stress was an insignificant factor in the development
of outbreaks, probably on account of the low humidity.

The possibility that the climatic stress was a local
factor encouraged the study of climatie stress in an-
other weather province. The New England states were
selected because they have had experience with blue
comb. Several diagnostic laboratories are available,
and geographic variability is less than in many other
service areas.

During 1951, the maximum temperature recorded
at Boston was used to provide the state diagnostic
laboratories with a prediction of blue comb. They were
asked to report the days when cases were presented to
the laboratory. Several factors enter into this com-
parison. A less observant poultryman might delay
presenting the problem to the laboratory. Some cases
of blue comb not due entirely to climatic factors may

1 Florida Agricultural Experiment Station Journal Series,
No. 173. '
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