
sampling E. coli have been effective in the collecting 
of organisms in air ducts, rooms, and test boxes over a 
period of 11 years (Rentschler et  al. [O]). Settling of 
organisms on Pet r i  plates has been shown to give repro- 
ducible results. This has also been demonstrated by 
Robertson et al. (10). To obviate the effect of air 
currents, as  many as 10  Pet r i  plates, placed in various 
positions i n  a room, were use& for one test. I n  the ex-

periments described, Pet r i  plates, the Hollaender Dalla- 
valle sampler, and the Lucltiesh-Holladay-Taylor elec-
trostatic precipitator placed nt the bottom of the test box 
gave similar results. This indicates tha t  sampling could 
not account for  the variance in the figures of Robertson 
et al. and those in our work. 

The amount of glycol in the air could not have been 
a factor i n  our tests. Both propylene and triethylene 
glycol were calculated to dive a saturated atmosphere, 
and in the case of n commercial vaporizer the vapors 
were visible i n  the room. According to Puck (5) ,  the 
killing is always a direct $unction of the concentration 
of glycol i n  the air. It mt~nld be  expected, therefore, 
tha t  some indication of bactericidal effect would be seen 
even when conditions were not optimum. However, thc 
tests indicate tha t  the glycols increased the rate of fall 
of the organisms and showed no germicidal action. 
Twort used propylene glycol with hexylresorcinol but did 
not observe any bactericidal effect of the glycol per se. 
Mallmann and Churchill (4) found tha t  spores of bac-
teria and of Aspergillus niger and Penicillium ztalicum 
were unaffected by glycol vapors or sprays. They con-
cluded tha t  these compounds were not effective in con-
trolling microbial contamination of cold storage and food 
preparation rooms. 

The apparent germicidal, viruscidal effect of glycol 
can be attributed to the precipitating of water droplets 
from air containing bacteria or viruses. 

Puck (5) calculated tha t  the weight of a droplet in- 
creases 20 times by adsorption of glycol vapors. Ac-
cording to  Stokes' law, 

where v=velocity of fall  in cm/sec, g=grav i ty  980, 
r = radius of particles, n = coefficient of viscosity, d, = 
density of sphere, and d,= density of medium. The 
velocity of fall will be proportional to  the square of the 
radius. I f  we take Robertson's (22) value of 3 as the 
diameter of a droplet, and the height of his experimental 
chamber as 15  in., i t  mould take approximately 20 min 
for  the organisms to settle. However, if the droplet 
increases in weight by 20 times and the diameter by 
three times, the rate of fall  will be increased as the square 
of the radius so that  the droplets will settle in 2.5 min. 
This is  the value reported by Robertson (12) for  the 
apparent germicidal and viruscidal action of glycols in 
his chamber. The Hollaender-Dallavalle (2)  sampler i n  
his apparatps xvould not have collected any more organ-
isms after 2.5 min, whereas settling on Pet r i  plates would 
have shown that  all the organisms were precipitated, as  
in our tests. Using a larger box and the same size drop- 
let, the length of time of settling would be proportional 
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to the height, which accounts for  the much longer settling 
time in our tests. The vapors do not condense on dust- 
borne organisms, and therefore the particles will remain 
suspended in air. I t  is conceivable tha t  under practical 
conditions the glycol-precipit:~ted organisms may lose 
their moisture and act as a reservoir for the reinfection 
of the air. 
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Spade-Foot Toad Sperm as an Activating 
Agent in Producing Gynogenetic Haploid 
Embryos from Rana and Pseudacris Eggs 

Han-po Ting and John W. Price 

Department of  Zoology and Entomology 
Tbe Ohio State University, Columbus 

Much interest has been directed toward the study of 
the mode of development of haploic? f rog embryos by ex- 
perimental embryologists and geneticists in their search 
for a better understanding of nucleocytoplasmic relation- 
ships. Gynogenetic haploid embryos, resulting from eggs 
activated by the penetration of spermatozoa and develop- 
ing with eggchromatin alone, have been produced by one 
of two methods: ( a )  eggs inseminated by sperm which 
had been moderately irradiated beforehand (1,2, 3) or 
had been treated with certain chemicals (4, 5) ; or (b )  by 
the use of foreign sperm as  found by G. Hertmig (6) and 
Tchou (7)  in their hybridization experiments with certain 
European species of anurans. 

Realizing the convenience of this lat ter  method, the 
writers have applied i t  in crossing a number of species of 
anurans occurring in the States. We found that ,  
when eggs of Rana pipiens and Pseudacris nigrita tri- 
seriata were inseminated with sperm of the spade-foot 
toad, Scaphiopus 7zolbroo7cii holbrookii, the embryos ob- 
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tairled were aln~ost all haploid, as  show11 by their chromo- 
some number studied cytologically. Only on two occa-
sions among many crosses were a few gynogenetic diploid 
individuals found. The percentage of developing eggs 
in such crosses was always high, usually greater than 
that  of the control group inseminated with sperm of i ts  
own species. Serial sections of the inseminated eggs show 
that  the sperm head lies along the first cleavage spindle, 
but does not fuse with the female pronucleus. It is elimi- 
nated af ter  the first division. A study of the chromo- 
somes of the spade-foot toad shows tha t  they are sniallcr 
in size than either those of R. pipiens or P. nigrita tri- 
seriata, and their diploid number is 26. The chromosome 
number of R, pipiens is 26, whereas that  of P. nigrita 
t~ i se r i a t a  is 24. 

The above method is very convenient and requires little 
time to prepare the material when a large number of 
gynogenetic haploid embryos of R. pipiens or P. nigrita 
triseriata is needed for  study. The toad can be kept 
alive in the laboratory in a container filled with damp 
loose soil for  2-3 months without feeding. A pair of 
adult testes is enough to inseminate several hundred eggs. 
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Studies on Algal Epiphytes 

John W. King 

Department of Biology, 

Morgan State College, Baltimore, Maryland 


Studies have been undertaken to determine if certain 
algal epiphytes possess parasitic characteristics. Light 
on this problem can only be obtained through a careful 
study of the physiology of the host and the epiphyte, 
as well as a careful study of the histology of their attach- 
ment areas. 

Obligate epiphytes and mild or partial parasites among 
the algae have been observed and discussed by many 
writers and investigators (1 -S) ,  but the literature does 
not contain thorough reports concerning their physiology 
and morphology. Many investigators postulated tha t  
some of these algae were parasitic simply because they 
showed preference for certain hosts. Knight (3,4) ,  in 
describing Pylaiella on Pucus vesiculosus, stated tha t  the 
epiphyte shows exclusive preference for fucoids. This, 
she pointed out, suggests selective epiphytism or a para- 
sitic relationship not of the obligate type. Chapman (1) 
pointed out that, since Ectooarpus silicirlosus often pene- 
trates the host tissue, the relationship is possibly an  
example of mild parasitism. Kyliu (5,  6), as  well as 
Fritsch ( 2 ) )also mentioned similar conditions among the 

TABLE I 

Degree 
Symbiotic relationships of 

penetration 

Pol~lsophonia lanosa on Ascoph~llum nodosum 
Elachistea fucicola on A. ?todosum 
E. jucicola on Pucus vesiculosus 
Spermothamnion turner4 on Chondrus crispns 
S. turneri on P. vesictclosus 
Calothrix sp. on Ffccus sp. 
Calothri~ sp. on C~.stoclonium sp. 
Acrochaetium moniliforme on Drlsua pedicellata 
Ceramium rubrum on Chondrus crispus 
Ectocarpus siliculosus on Lan~inaria agardhii 
E. siliculosus on Zostera marina 
Pol~lsiphonia variegata on Chorda filum 
Lithothanznion ttcrneri on P. vesiculosus 
Iiangia ciliaris on Gelidium crinale 
Erythrotricia sp. on Cladophora sp. 
Bcroci~aetiu~nsp. on Grinnellia sp. 

tttCells of epiphyte penetrate deeply into tissue of host. 
tcCells of epiphyte penetrate just below the superficial 

cells of host. 
-Cells of epiphyte do not penetrate tissue of host. 

host. 
-Cells of epiphyte do not penetrate tissue of host. 

algae. I n  all cases, however, the writers and investi- 
gators have shown some doubt about the physiological 
and histological relationship between the epiphyte and 
the plant upon which i t  lives. 

During the summer of 1949 a number of algae epi- 
phytes were collected in the vicinity of Woods Hole, 
Massachusetts, specifically on Penikese Island, Nobska 
Point, Martha's Vineyard, No Mans Land, and the 
Elizabeth Islands. Many microslides of the attachment 
areas of these epiphytes were made, and some of the 
slides were prepared by freehand sectioning, thereby 
making i t  possible to observe the living cells. Most of 
the slides, however, were prepared by the paraffin method, 
which made possible a more careful histological study. 

Of the algae studied thus far,  the attachment areas 
fall into four categories: those in which the cells of the 
epiphyte deeply penetrate the host; those in which they 
penetrate just below the superficial cells of the host; 
those in which they are wedged between the superficial 
cells of the host but go no further;  and those in which 
they do not enter the host. At  the present stage of this 
investigation, i t  is not the intention of the writer to imply 
conclusively tha t  the degree of penetration of the epi- 
phyte correlates with the degree of parasitism. Before 
such a conclusion can be drawn, studies must be made to 
determine whether the attachment areas observed repre- 
sent a stage in the growth of the epiphyte or i ts  ultimate 
growth. 

Sufficient data have been obtained, however, to  suggest 
tha t  many of these so-called algal epiphytes may be sym- 
b i o n t ~  of a nutritive antagonistic type, or of a nutritive 
reciprocal type. It can be observed from Table 1 that  
some of the algae deeply penetrated the tissues of the 
plant upon which they were growing. One tha t  is of par-  
ticular interest is Polysiphonia lanosa on Ascophpllum 


