
Table 1. Effect of spraying seedlings with gibberellin upon the female tendency of a monoecious 
inbred of the castor bean. Figures in parentheses refer to the total number of flowers. T h e spraying 
regimes are given in the text. 

Individual Pistillate flowers (%) in sequential racemes 
Treatment plants — 

employed First Second Third F o u r t h 

Sprayed 
A 
A 
B 
B 
C 
C 

108-1 
108-2 
108-3 
108-4 
108-5 
108-6 

108-7 
108-8 
108-9 
108-10 
108-11 
108-12 

86.5(37) 
87.9(83) 
66.0(97) 
74.6(63) 
57.9(107) 
61.2(67) 

100.0(41) 
100.0(85) 
97.6(42) 
88.7(53) 
73.8(84) 
93.5(46) 

Unsprayed 
27.4(72) 
32.8(67) 
31.7(83) 
25.7(105) 
32.1(84) 
27.3(77) 

15.8(101) 
24.2(62) 
19.7(71) 
24.3(66) 
18.2(88) 
25.9(81) 

92.7(55) 
73.9(85) 
44.7(132) 
59.4(69) 
38.6(132) 
38.0(108) 

12.9(109) 
14.7(75) 
18.4(76) 
15.8(54) 
13.2(91) 
17.4(115) 

34.7(101) 
73.9(130) 
40.8(49) 
36.3(113) 
21.1(109) 
26.2(130) 

29.4(167) 
14.9(134) 
25.6(78) 
25.8(159) 
27.1(151) 
24.5(188) 

obtained. The growth pattern of the 
viruses is unlike that of cytomegalo
viruses (4). 

The agents survive a temperature 
of 60°C for 40 min. Infectivity titers 
for embryonic human lung cultures 
vary from lO'3 5 to 10~5-5. Cross pro
tection tests with convalescent sera in
dicated a serologic relationship be
tween 13 of the 14 isolates. The only 
exception was the virus which grew 
in the monkey renal cultures. Acute 
sera from four of the hospitalized pa
tients failed to neutralize homologous 
viral isolates, whereas sera from 1-yr 
convalescents neutralized 100 to 1000 
TCID50 of virus at serum dilutions of 
1/25 and 1/50. Sera obtained from 
two adults who had recovered from 
infectious hepatitis 1 yr previously 
neutralized all the viruses except the 
monkey kidney isolate. The neutraliza
tion index with the latter sera was as 
great as that of convalescent sera from 
hospitalized cases (5 ) . 
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Gibberellin as Sex Regulator 
in Ricinus communis 

Abstract. Spraying monoecious inbreds 
with gibberellin A3 can markedly increase 
their female tendency. The effect of this 
substance upon sex appears to simulate 
the action of long days. 

The castor bean, Ricinus communis 
L., is a monoecious, potentially ever-
flowering perennial. The main stem, 
which blooms first, and all subsequent 
shoots, are terminated by racemes, and 
each raceme differentiates both stami-
nate and pistillate flowers. The per
centage of pistillate flowers in the 
racemes of individual plants is taken 
as a measure of their female tendency. 
This character is subject to extreme 
genetic and nongenetic variations. 

In connection with a study of the 
relationship between female tendency 
and the incidence of female mutants in 
monoecious inbreds (1, 2 ) , a search 
was made for substances which might 
regulate sex expression in these inbreds. 

Previous investigations demonstrated 
that in monoecious inbreds of cucum
bers, Cucumis sativus L., certain treat
ments with 1 -naphthalene acetic acid 
(NAA) increase (3) and certain treat
ments with gibberellic acid or gibberel
lin (GA) decrease (4) female tend
ency. It is also known that staminate 
flowers can be induced by GA in some 
genetic females of cucumbers (5, 6). 
These findings prompted us to test NAA 
and GA as possible sex regulators in 
the castor bean. 

Various spraying regimes with NAA 
at concentrations ranging from 10 to 
100 parts per million (ppm) did not 
affect female tendency. On the other 
hand, spraying with GA markedly in
creased female tendency (Table 1). In 
the experiment with GA, I used an 
early-flowering monoecious inbred No. 
108 which was self-reproduced for 11 
generations. This inbred was origi
nated from a selection made in the 
variety Gamadon ( / ) . The seed was 
germinated at 30°C on 8 August 1960, 
and 12 uniform plants were grown in 
12-in. pots, in soil, under greenhouse 
conditions, without supplementary light, 
at day temperatures of 24° to 27°C 
and night temperatures of 18° to 
21°C (thermostatically controlled). The 
sprayed and unsprayed plants were 
randomized. 

The sprays used were aqueous solu
tions of Merck's Gibrel, a potassium 
salt of gibberellin A3. Each treated 
plant was sprayed three times—at the 
two-leaf, three-leaf, and four-leaf stages 

of growth, successively. In treatment 
A, the concentrations of the gibberellin 
solutions employed were 1500 ppm for 
the first spraying, 1500 ppm for the 
second, and 500 ppm for the third. In 
treatment B, the corresponding concen
trations were 1500, 1000, and 500 ppm; 
and in treatment C, they were 1500, 
500, and 125 ppm (Table 1). The 
spraying began on 26 August and the 
first racemes appeared on 8 September. 
In both sprayed and unsprayed plants 
the number of leaves to the first raceme 
on the main stem ranged from six to 
eight and averaged seven. 

By selective pruning of side shoots 
it was possible to obtain four sequential 
racemes on each plant, and these ra
cemes were developmentally comparable 
in all plants. 

As is shown in Table 1, the first 
three sequential racemes on each of the 
six sprayed plants were greatly affected 
by the GA treatments. One should also 
note the trend in the differences be
tween treatments A, B, and C. 

In the unsprayed plants (Table 1) 
there is a drop in female tendency from 
the first to the third raceme in each 
individual, and this drop is followed 
by a recovery in the fourth raceme. 
The racemes of the sprayed plants do 
not exhibit the same developmental 
change, presumably because of the 
cumulative effect of the three GA treat
ments at seedling stages. Cyclic 
changes in sex tendency during devel
opment are not uncommon in some 
untreated monoecious species of plants 
(6). 

It is evident that GA is an effective 
substance for increasing female tend
ency in the castor bean. Other GA ex
periments with inbred No. 108, as well 
as with several distinctly different mono-
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ecious inbreds, support this conclusion. 
The effective range of concentrations 
is between 250 and 1500 ppni of potas- 
sium gibberellate, but the particular 
spraying regime to be used would de- 
pend on the objective of the experiment 
and the variety employed. 

The increase in female tendency after 
GA treatments is often associated with: 
( i) increase in internode elongation, 
(ii) decrease in leaf size, (iii) suppres- 
sion of shoot developn~ent at some 
lateral leaf axils, and (iv) delay in 
flowering. 

It is essential to emphasize the im- 
portance of tirile in plant development 
at which the <;A treatment is applied. 
If the application of GA is limited to a 
period prior to the differentiation of the 
first flower priinordia, a prolonged de- 
lay in flowering will occur, and, during 
a long delay, the effect of GA upon sea 
is nullified. If this aspect of timing is 
overlooked, one may arrive at an er- 
roneous conclusion concerning GA as 
a sex regulator, particularly in treating 
late-maturing varieties. 

The most significant fact emerging 
from these results, in light of other re- 
ports, is that GA treatments of cucuni- 
ber and castor bean plants provoke 
diametrically opposite changes in sex 
expression. Perhaps it is not a mere 
coincidence that the two species exhibit 
also opposite sex responses to photo- 
period variation. In cucumbers, short 
days increase and long days decrease 
female tendency (7). Tn castor beans, 
the reverse seems to be true ( 1 ) .  Thus, 
in the two species involved, the effect 
of GA upon sex appears to simulate 
the action of long days (2).  
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Identity of a Fungus Causing 
Blue Stain in Balsam Fi 

Abstinct. Blue-stained balsam fir wood 
[Abies balsamerr (L.) M111.1 consistently 
yielded cult~tres of a nonspor~tlating fungus 
which were found to be the same as those 
obtained from ascospores of A~nphisphrre- 
ria ihn~i~zn  (Peck) Sncc. collected from 
dead branches of this host. This blue 
stain appears to be identical with a pre- 
viously reported but hitherto unidentified 
stain of conifers. The association of Am- 
phispllai~rin with stain in living trees does 
not appear to have been recognized before. 

During the past 35 yr several in- 
vestigators have reported the occurrence 
of a blue stain in the heartwood of 
balsam fir, but were unable to identify 
the causal organism. Kaufert ( 1 ) , in 
1935, described a blue stain occurring 
in the heartwood of overmature balsam 
fir in the Lake states. The fungus iso- 
lated from this stain produced "lux- 
uriant grey-blue" myceliunl in culture, 
but was not identified. A few years 
later, Crowell (2) described a blue 
stain of heartwood of white spruce and 
balsam fir from Shelter Bay. Quebec. 
He  reported that the "lkluestain was 
unusual in that almost the entire heart- 
wood was deeply stained while the sap- 
wood was free from attack," adding 
that -'stained wood showed many short 
blackish lines on the radial surface, but 
the lines were not necessarily associated 
with u7ood rays. as invariably occurs in 
other stained wood." When blocks of 
wood were kept in a moist chantber for 
5 wk. dark, olivaceous, cottony hyphae 
grew out of the stained wood but 
fornted no spores. Interest in the blue- 
staining fungus was revived in 1941 
when Christensen and Kaufert (3) con- 
firmed that the fungus mentioned 
earlier by Kaufert was the same as that 
described by Crowell. They consistently 
isolated the same fungus from a blue 
stain of heartwood of northern white 
cedar (Thujn occ.identcrlir L.) in Mi11- 
nesota. Nun~erous isolations had yield- 
ed, in almost every case. a nonsporu- 
lating and very slow-growing fungus 
with dark hyphae, which was concluded 
to be the organism chiefly or solely re- 
sponsible for the stain in the wood. 

Although the presence of blue stain 
with heart rot in conifers has been rec- 
ognized in Quebec for several years, 
only recently has its prevalence in 
branch stubs of balsam fir been ob- 
served. Blue stain was observed in over 
half of 648 living and dead branches 
that were sampled at Duchesnay, Que- 

bec, in 1960. and a characteristic fungus 
was consistently isolated froni the 
stained wood. The stain occurred as 
streaks at the bases of the branches, 
frequently extending for distances of 
1 to 2 in. into the buried portion of the 
branch. There was no evidence that the 
discoloration had spread from the 
branches into the surrounding healthy 
wood, although the stain fungus was 
isolated several times from what ap- 
peared to be normal heartwood, as well 
as front areas of typical blue-stained 
wood adjacent to heart rot. Blue stain 
was not observed in branches which 
had been dead for less than 10 yr. The 
characteristics of the stained wood 
agreed both nlacroscopically and micro- 
scopically with the descriptions and 
illustrations of blue stain that have ap- 
peared in the earlier reports. The in- 
fected wood, both in radial and tangen- 
tial sections, displayed nurrierous dark 
lines running at right angles to the 
wood elements, often continuing the 
characteristic pattern through adjacent 
areas of decayed wood. Sections 01 
stained uroocl exantined microscopic all^ 
revealed long strands of thick. dark 
hyphae which were constricted where 
they passed through the walls of tra- 
cheids and rays. 

On malt agar slants, the fungus pro- 
duces abundant, sterile, dark grey-oliv- 
aceous aerial mycelium. The colonies 
have abrupt clear-cut margins, the re- 
verse of the culture being black. At 
room temperature the growth is slow; 
it covers about two-thirds of the slant 
in 3 wk and usually ceases entirely 
before reaching the end of the tube. 

The isolates from the blue stain were 
identified by comparing them .c\ ith cul- 
tures made from fruiting structures 
found on dead branches of balsam fir. 
Dead branches, in various stages of de- 
terioration, from stands where the blue 
stain occurred were critically cxamined 
for fruiting-bodies of fungi. From one 
of these fungi, seven cultures (repre- 
senting three separate collections) were 
obtained that appeared to be identical 
with the cultures from the stained wood. 
This fungus was recognized as belong- 
ing to the genus Amphisphuerin. 

In the literature, a number of species 
of Amphisphnericr are described which 
appear to be similar to the fungus coi- 
lected on fir at Duchesnay, but the de- 
scription of A ,  thujinn (Pecli) Sacc 
agrees most closely in respect to the 
size of the perithecia and of the asco- 
spores. The original collection of A .  
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