
- - - -  

The -SH and -S-S- values are  listed in Tables 
1 and 2. From these data the following conclusions 
may be drawn : (1)Significant amounts of -SH were 
found i n  all horny structuxes studied. (2) The rigid 
chemical distinction between hard and soft keratins 
on the basis of their sulfur content appears somewhat 
abitrary. Keratins form a series which contains transi- 
tional types. An example of such a transitional type 

H e i g h t  
Length of 

of s a m p l e r  
Loca t ion  D a t e  s a m p l i n g  o p e n i n g  Result 

t i m e.- f r o m  
( h r )  floor 

( f t )  

is that  found in the horse burr, heretofore considered 
a prototype of soft keratins. The horse burr is phylo- 
genetically a rudimentary hoof, its keratinization dif- 
fers histologically from epidermal keratin formation 
and chemically it resembles hard keratins by virtue of 
its horny layer having a higher disulfide content than 
its Malpighian layer. (3)  The disulfide content of the 
Malpighian layer of the sole is in  the same range as 
in the horny layer. This finding supports the theory 
that epidermal keratinizations starts in the depth of 
the Malpighian layer (22). 
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Isolation of Histoplasma ~.apsulatum 
from the Air 

Martha J. Ibach, Howard W. Larsh, 
and Michael L. Furcolow 
Epidemiology Branch, Communicable Disease Center, 
U.S. Public Health Service, 

University of Kansas Medical Center, Kansas Ci ty  


An epidemic of histoplasmosis in  a fa rm famiIy in 
Kansas following cleaning of an unused chicken house 
offered a n  excellent opportunity to sample the air  fo r  
the presence of this organism. Histoplasma capsula- 
tz~m,had been isolated from the debris in the chicken 
house and from soil just outside. The infection had 
also been demonstrated in  animals. 

Another opportunity was provided in western Mis-
souri when a soldier suffered an attack of severe pul- 
monary histoplasmosis af ter  cleaning a chicken house. 

Neg .
Atehison,  	 ~~~~~~~ Neg .  

Neg. 

Kansas 3-13-53 Neg. 


Pos. 


10-31-52 Neg. 
7- 8-53 Neg .  
7- 8-53 Neg .  

Bever ly ,  	 7-17-53 Pos. 
Missour i  	 7-17-53 Pos .  

7-23-53 Neg .  
'7-29-53 P o s .  
8- 6-53 Pos. 

* Combination of 2 simultaneous samples. 

i Co~nbinationof 3 simultaneous samples. 


H. capsulatum had been demonstrated in  the debris 
in  this chicken house also. 

The atmosphere in these chicken houses was repeat- 
edly sampled with portable Venturi scrubber air  sam- 
plers (1 ,  2 ) .  The samplers were operated a t  1 6  cfm. 
The plane of the Venturi opening was perpendicular 
to the ground. The debris on the floor of the chicken 
houses was not disturbed during the sampling period. 
The organisms in the distilled water in which the a i r  
was washed were collected by using the Goetz Milli- 
pore filter and injected into Swiss white mice. Sterile 
equipment and technique were employed throughout. 
Five of thirteen samples were shown to contain H. 
capsulatum. Details of the sanipling are  summarized 
in Table 1. 
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Auxin-florigen Balance in 
Flowering of Soybean1 

J. E. Fisher and W. E. Loomis 
Department of Botany and Plaat Pathology, 
Iowa State College, Ames 

Since Dost61 and Hosek ( 1 )  first showed that flow- 
ering of plants could be delayed or preyented b y  
growth hormone, or auxin, there has been an increas- 
ing feeling that  auxin may be antagonistic to  the pos- 
tulated flowering hormone, or florigen. Bonner and 
Thurlow ( 2 ) ,Galston ( 3 ) , and Leopold and Thimann 
(4) have observed tendencies toward flowering in 
plants held on noninductive photoperiods and treated 

1 Journa l  paper No. J-2383 of t h e  Iowa Agricultural Ex-
periment Station. project 1139. 



TABLE1. Percentage flowering of soybean plants 
treated wit11 auxin or anti-auxin. 

Lincoln Ogden 

18-hr 16-hr 14.5-hr 16-hr 
Treatment day, day, day, day,

75 85 100  120 
days days days days
old old old old 

Control 0 11 0 0 
Nicotine sulfate 56 100 67 33 
Auxin 0 0 0 0 
TIBA 58 - - -

with "anti-auxins," or significant increases in  flower 
number from such treatments in  plants receiving mini- 
mum photo-induction. 

The behavior of the midseason soybean variety Lin- 
coln, under certain conditions, has led us to  conduct 
an extensive study of hormone balance and flowering 
in this and the later variety Ogden. Spraying 1 -  to  
2-month-old Lincoln or Ogden plants with a nicotine 
sulfate spray a t  a concentration of about 2000 ppm 
has caused the production of abundant and apparently 
normal macroscopic flowers under noninductive treat- 
ments (Table 1 ) .  The appearance of these plants sug- 
gested that the nicotine was acting as  an '(anti-auxin." 
The "anti-auxin" 2,3,5-triiodobenzoic acid ( 3 ) was ac- 
cordingly used in the same way, a t  1 0  ppm. Inhibition 
of new growth and formation of macroscopic flowers 
on noninducted plants were again observed in clear- 
cut experiments. "Anti-auxinn treatments induced 
ea.rlier flowering or flowering when the controls re-
mained vegetative, flowering a t  lower nodes, and more 
flowers per node (Table 2). 

Under conditions of good light and moderate fertil- 
ity, Lincoln soybeans were observed to flower on 18-hr 
photoperiods when 3-4 months old. Borthwick and 
Parker ( 5 )  have noted a tendency for  older larger 
soybean plants to flower on days too long for  flower- 
ing of younger or more vigorous plants. I f  we assume 
that a flowering hormone produced in older leaves 
(6, 7) is antagonized by growth hormone produced 
in apical meristems and young leaves ( B ) ,  we would 
expect this late-flowering response in plants that con- 
tinue to  produce mature leaves from an essentially 
unchanging apical region. The ratio of florigen-pro- 

TABLE2. Lincoln soybeans, 120 days. 

Photoperiod
Treatment 

16 hr 14.5 hr 13 hr 11.5 11r 

Lowest flowering node 
Control 6.9 5.2 4.0 3.6 
Nicotine sulfate 3.9 3.6 3.1 3.0 

Avg. no. flowers per node 
Control 2.3 2.5 2.9 3.0 
Nicotine sulfate 4.0 4.1 4.6 5.0 

Ratio of mature to immature leaf area a t  flowering 
Control 14.7 11.5 8.2 5.0 
Nicotjnep~llfate 8.5 6.5 5.7 4.2 

ducing tissue to  auxin-producing tissue would even-
tually become great enough to cause flowering in 
plants in which rapid destruction of florigen was not 
induced by long photoperiods. Comparisons of the 
area of mature and of expanding leaves a t  the time 
of the appearance of macroscopic flowers showed a 
ratio of 5 to 1in Lincoln soybeans on 11.5-hr photo- 
periods, increasing to 1 5  to 1on 18-hr photoperiods. 
Batios were reduced toward the short-day level by the 
"anti-auxin" treatments (Table 2) .  Control plants of 
Ogden flowered a t  the 7th node on a 14.5-hr photo- 
period with a leaf-area ratio of 19 to 1,and did not 
produce macroscopic flowers on longer photoperiods; 
but nicotine-treated plants flowered on a 16-hr photo- 
period with a ratio of 1 6  to 1. 

As a further test of the ratio hypothesis, apical 
buds or immature leaves were removed from Lincoln 
plants of varying age and size. Removal of the bud 
forced axillary growth and delayed or prevented flow- 
ering. Continued removal of immature leaves as they 
formed forced young plants into early flowering on 
18-hr photoperiods (Table* 3). Spraying immature 

TABLE 3. Defoliation and flowering of Lincoln 
soybean on 18-hr photoperiods. 

Percentage flowering, Lowest 
days flow-Treatment ering

77 84 9 1  node 

Control 0 0 33 5.6 
One mature 

leaf removed 0 0 17 5.5 
Immature leaves 

removed* 33 100 100 2.0 

*All embryonic leaves removed after 4th trifoliate leaf 
matured. 

leaves with "anti-auxin" was more effective in induc- 

ing flowering than spraying entire plants, and was 

much more effective than spraying only mature leaves. 


Spraying with auxin delayed flowering of these 
plants only when total growth was greatly reduced, 
and the delay is considered to have been a general 
rather than a specific effect. Lighter auxin treatments 
of plants previously treated with nicotine sulfate 
hastened and increased flowering. This result would be 
expected if auxin may be inhibiting for  floral induc- 
tion but is necessary for  growth of flowers. 

&Iuch evidence has accumulated that plants must 
attain a certain size before they are affected by induc- 
tion treatments. Purvis and Gregory (9) called this 
stage the ripe-to-flower condition: Aithbukh many in- 
teracting factors are possible, the size factor in cab- 
bage (10) and celery (11) appears t o  be the area of 
mature, and presumably florigen-producing, leaves. 

Our data provide clear-cut support fo r  a theory of 
hormone control in flowering. They do not dserent iate  
between a balance of auxin and florigen or a balanced 
level of auxin alone, controlled by hormone produc- 
tion and the production of a natural "anti-auxin" such 
as  Roberts (12) has isolated from flowering plants. 
The varying responses of Xantkium and soybean, f o r  
example, may indicate that the flowering hormone is 



actually some '(anti-auxin," and that the growth hor- centrations, auxin may limit flowering because it is 
nlone is a n  antiflowering hornlone when present in  present in insufficient concentration t o  support the 
more than optimum concentration. A t  still lower con- essentially vegetative growth of flower parts ( 4 ) .  
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Comments and Communications 

On Geochemical Effects of Freezing 

IThas been shown that growing ice as  it f ornls f rom 
dil<te (lo-, to N )  solutions of many ionic com- 
pounds selectively incorporates ions of one sign into 
the nascent surface layers (1,2). The effect is sensi- 
tive to the nature and abundance of ions in the solu- 
tion, but it is readily exhibited by a number of differ- 
ent inorganic salts which have been tried in  laboratory 
samples. As the ice surface develops beyond the point 
of attachment of the impurity ion, the space charge in  
the ice and in the solution is neutralized by the cir- 
cuitous passage of a counter electric current, leaving 
the impurity centers distributed uniformly through- 
out the bulk ice. I n  many freezing situations the 
process produces a n  effective chemical action due to 
the primary ion separation, and to the associated 
electrochemical action of the current in the unfrozen 
electrolyte. 

A consideration of the geochemical significance of 
these phenomena as they occur in nature should not 
be overlooked. The alkali halides i n  solution are such 
as to give conditions of high selectivity in the process, 
and CsF will serve to illustrate the action and indi- 
cate the quantities involved. 

A solution of CsF (10-"1) will result in  the place- 
ment of approximately 1016 fluoride ions per  cubic 
centimeter of ice, rejecting almost completely the 
cesium ions. Calculations yield the following quan- 
tities. 

Populat ion of fluoride ions relative t o  
water  molecules i n  the  ice 1: 3 x 1 0 6  

H, l i b e r a t e d / d  of ice frozen 1/120 gmol 
0, liberated/ms of ice frozen 1/240 gmol 
Piumber of repented freezings required t o  

dissociate % of the  water  involved l o 6  
Depth of world ice formation t o  liberate 

H, equal t o  t h a t  present i n  t h e  atmos- 
phere (optimum conditions) 3 m  

These effects inay influence also the presence of heavy 
ions in terrestrial waters where freezing occurs. Con- 
sider, fo r  example, a solution of cupric halides. Many 
conditions of freezing in nature will provide a suitable 
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electrode configuration to effect a n  electrolytic deposi- 
tion of copper h o n l  the solutions. Such depositions of 
copper may be responsible fo r  some native copper 
occurrences. 

I n  attempting to estimate the geochemical conse-
quences of natural freezing, it is important to  point 
out that knowledge of the processes here suggested 
has been developed for  the most par t  from labora- 
tory tests on controlled impurities. The measurements 
which a re  made on growing ice in the laboratory are  
sensitive to types of impurities and to certain con-
taminants such as  excess CO, which prevent or ob-
scure the action illustrated. Sea water has been used 
in laboratory tests, however, and the basic electrical 
nlanifestations have been verified for  this substance. 
One can say with reasonable certainty that the freez- 
ing of water is a significant agency f o r  influencing 
the concentration and nature of the solute materials 
of terrestrial water. 

E. J. WORKMAN^ 

Nclu M e x i c o  I~z s t i t~c t e  and Technologyof i t f~wing  
Socorro, Neul Mexico 
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Optical Masking Device for the Aminco- 
Stern Electrophoresis Apparatus 

THE photographic recording of electrophoretic pat- 
terns is often impeded merely because of the optical 
properties of the material under examination. Thus, 
in  blood serum, portions of the curve may be almost 
invisible due to coloration caused by partial he~nolysis, 
or the albumin peak may be so sharp that  it is im- 
possible t o  obtain a photograph which includes the 
t ip  of the peak without overexposiag the remainder 
of the curve. ,4 system which allows for  masking of 
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