pistillate parent with H. gracilis (Ariz.)
as the staminate parent yielded 57
plants with 2n = 4 and the gracilis
karyotype and 48 plants with 2n = 5
and the hybrid karyotype. A chi-square
test for a 1: 1 ratio of two- and three-
chromosome eggs from the hybrid gives
a probability > .30. A cross of H.
gracilis (N.M.) as the pistillate parent
and the hybrid as the staminate parent
produced 106 plants with 2n = 4 and
the gracilis karyotype and 66 plants
with 2n = 5 and the hybrid karyotype.
Both crosses thus demonstrated pref-
erential segregation from the trivalent,
with A¢ going to one pole and C: and
D: to the other.

Cytological studies of microsporo-
cytes during meiosis in the hybrid
showed no mechanism for the selection
of two-chromosome gametes and pol-
len stainability was high (89 percent).
Therefore, the deviation in the expected
1 : 1 ratio of 2n = 4 and 2n = 5
plants (p < .01) with the New Mexi-
can gracilis race as the pistillate parent
must be due to competition between
two- and three-chromosome pollen
grains. Whether the competition proc-
ess acts at the time of pollen germina-
tion or during growth through the
style is unknown.

Preferential segregation from a tri-
valent with and without chiasmata
formation is known for the sex chromo-
somes of both animal and plant species
(4). Preferential disjunction from a
trivalent composed of two acrocentrics
and a large metacentric genetically
equivalent to, and derived, by previous
centric fusion of the two acrocentrics
was predicted more than 20 years ago
for Drosophila (5). This was later dem-
onstrated in hybrids between D. amer-
icana subspecies americana and sub-
species texana which showed regular
disjunction of two acrocentrics from a
genetically equivalent metacentric with-
out loss of fertility (6).

Because H. gracilis has only two
pairs of chromosomes and because one
of these undergoes preferential dis-
junction in the gracilis X tribivalens
hybrid, a technique exists for deter-
mining which of the two linkage groups
of gracilis is carrying a recessive marker
gene. This technique is effective only
if there is less than 50 percent recom-
bination between the marker and the
centromere of either C: or D:.. Cross-
overs between B¢ and B: can be ignored
if these chromosomes undergo random
disjunction.
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A theoretical cross of H. gracilis X
tribivalens with recessive markers on
the chromosomes of gracilis is shown
in Fig. 2. Expected results of test-
crossing the F:. as the pistillate parent
to gracilis homozygous for the mark-
ers may be summarized .as follows. If
the marker is introduced on A¢ and no
recombination occurs between the
marker and the centromere, two equal
classes of test cross progeny are ex-
pected: four-chromosome plants ho-
mozygous for the marker and five-
chromosome wild types. Crossover
classes would yield four-chromosome
wild types and five-chromosome plants
homozygous for the marker. If the
marker is introduced on Be, equal
numbers of the following classes, in-
cluding crossovers, should occur: four-
chromosome plants homozygous for

the marker; four-chromosome wild
types; five-chromosome plants ho-
mozygous for the marker; five chromo-
some wild types.

R. C. JacksoN
Department of Botany,
University of Kansas, Lawrence
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Chromosome Puffs in Drosophila Induced by Ribonuclease

Abstract. Ribonuclease induces many puffs in salivary gland chromosomes of
Drosephila busckii. The left arm of chromosome 2 was analyzed in detail; in
this arm seven puffs were induced in a definite sequence.

Chromosome puffs in dipteran sali-
vary glands are structural modifications
believed to be associated with gene ac-
tion (/). Since RNA is synthesized in
chromosome puffs (2), a series of ex-
periments has been undertaken to at-
tempt to elucidate puff structure and
function in the presence of ribo-
nuclease. This enzyme is known to
enter cells, including salivary gland
cells of Drosophila, and produce a
number of alterations (3, 4). We have

observed that ribonuclease can induce a
large number of puffs.

Salivary glands of Drosophila busckii
larvae reared at 25°C were excised and
incubated in Ephrussi-Beadle solution
(5) containing 3 or 5 mg of ribo-
nuclease per milliliter (6). For the con-
trol, glands were incubated in Ephrussi-
Beadle solution alone.

After about 1 hour of incubation,
the nucleolus disappears almost com-
pletely—only a small remnant is found

Fig. 1. Left arm of the second chromosome of D. busckii. a, A salivary gland smear
in 45 percent acetic acid after 5 hours’ incubation in Ephrussi and Beadle solution. b, A
salivary gland smear after 5 hours’ incubation in Ephrussi and Beadle solution con-
taining 5 mg of ribonuclease per milliliter.
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around the organizer. After 4 to 7
hours of incubation in ribonuclease,
several puffs are induced. The effi-
ciency of induction increases with the
duration of the incubation time. After
7 hours the proportion of nuclei show-
ing new puffs is 90 percent or more.
At this time the chromosomes appear
more dense, and there is some non-
specific stickiness. There are about 40
puffs induced, several puffs being pres-
ent in each arm of every chromosome;
the puffs occur always in the same
chromosomal regions and are generally
larger than puffs that occur normally
during larval development.

The puffs induced in the left arm of
the second chromosome are shown in
Fig. 1. Puffs are induced in regions
22A, 29B, 30B, 31B, 32C-D, 38A, and
39C. These positions are deduced from
the chromosome map of Krivshenko
(7). The puffs at 30B, 31B, and 38A
(previously called 21.14, -15, and -20)
can also be induced by anaerobiosis,
temperature shock, and uncouplers of
oxidative phosphorylation (4, 8), and
are in fact the only puffs induced in the
genome by these agents. Not all the
puffs appear simultaneously; there is

a sequence of induction. On the left
arm of the second chromosome the
puffs appear in this order: 30B, 31B,
and 38A; 32C-D; 29B and 39C; 22A.
F. M. RrTossa
Biology Division, Oak Ridge National
Laboratory,* Oak Ridge, Tennessee, and
Laboratorio Internazionale di
Genetica e Biofisica,f Naples, Italy
R. C. vON BORSTEL
Biology Division, Oak Ridge National
Laboratory,* Oak Ridge, Tennessee
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Genotype and Sex Drive in Intact and in Castrated Male Mice

Abstract. Male mice of two inbred strains and one hybrid strain were observed
for sexual behavior for 42 consecutive days. Half the males of each strain were
then castrated, and daily testing was continued until the ejaculatory reflex was lost.
Strain differences were found in ejaculatory frequency both before and after

castration.

Male mice of different inbred strains
differ significantly in several aspects of
sexual behavior (I, 2). The time re-
quired to recover sex drive after an
ejaculation is one of the variables
which has been shown to be affected
by genotype (2). More specifically,
males of the inbred strain DBA/2J
recovered sex drive (achieved a second
ejaculation) in 1 hour while C57BL/
6J males required a median recovery
time of 4 days. Hybrid males resulting
from a cross between the two inbred
strains resembled DBA/2J males in
that the time required to recover sex
drive after an ejaculation was com-
parable. The previous studies, how-
ever, did not show that “fast-recovery”
males were in fact capable of more
ejaculations over an extended period
of testing than were ‘“slow-recovery”
males.

One purpose of the present study
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was to test the foregoing hypothesis;
the second purpose was exploratory in
nature. One of the accepted generaliza-
tions from studies on sexual behavior
is that the behavior of animals high
on the phylogenetic scale is less de-
pendent on gonadal hormones than is
the sexual behavior of animals with a

lower phylogenetic status (3). For
example, the sexual behavior of expe-
rienced, male cats and dogs (4, 5)
persists much longer after castration
than does the behavior of experienced,
castrated rats and guinea pigs (6). The
second part of our experiment was
designed to determine whether genetic
differences within a species affect the
persistence of sexual behavior after
castration.

A total of 72 male mice was used,
including 24 C57BL/6J males, 24
DBA/2J males, and 24 B6D2F: males.
The last named strain results from
crossing C57BL/6] females with
DBA/2J males. Each male was housed
with five other males of the same geno-
type in the intervals between the daily
testing sessions.

Two hundred and fifty-two BALB/
c] females were used in the mating
tests. Thirty-six of these females were
brought into behavioral estrus each
day by injections of estrogen and
progesterone (7).

All animals were 9 weeks old at the
beginning of the experiment. The ani-
mals were maintained on a reversed
light-dark cycle with the light phase
lasting 13 hours. The dark phase began
2 hours before the onset of testing
which occurred under normal room
illumination between 8:30 a.m. and
2:00 p.m.

Males were placed individually in
plastic cylinders 25 cm in diameter
and 50 cm in height. In the early
stages of the experiment, males were
allowed 30 minutes to adapt to the
cylinder prior to the introduction of
an estrous female. This 30-minute
adaptation period became unnecessary
as the males gained experience in the
test situation. A given male was al-
lowed from 5 to 10 minutes to initiate
mating with the estrous female. If the
male did not gain intromission during
this interval, the female was removed

Table 1. Sexual performance of 24 intact males of each strain during 42 consecutive days

of testing.
No. of No. of ejaculations Day of first Days between
ejacixla- per ejaculator ejaculation ejaculations
tors* Median Range Median Range Median Range
C57BL/6J
10 2 1-9 17 4-31 6 1-38
DBA/2]
22 15 4-28 3 1-36 2 1-19
B6D2F,
24 15 5-27 2 1-32 2 1-9

* Males that achieved ejaculation.
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