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ever, is the fact that the amount of energy required 
to produce a given amount of retardation when the 
sperm was irradiated then used to inseminate an un- 
irradiated egg was quite different from that  required 
when the egg itself was irradiated. Thus in typical 
experiments a dosage of 50 ergs per mm2 of incident 
energy given the sperm produced pronounced retar-
dation, the first three divisions of the eggs inseminated 
with such sperm occurring tmo hours after the con-
trols. A dosage of only 100 ergs given the sperm 
causes a delay of about 3 hours. A dosage as lorv as  
300 ergs, given the sperm, causes irregular and abnor- 
mal development, of the eggs inseminated with such 
sperm. On the other hand, a dosage of 50 ergs per 
mm2 given the eggs caused only barely perceptible 
delay in division and a dosage of 816 ergs per mm2 
caused a retardation of the first three divisions of 
only about 1 3  hours. The eggs will tolerate even 
3,000 ergs per mm2, cleaving slowly to form embryos. 

These results indicate clearly the greater suscepti- 
bility of the sperm and therefore of naked nuclei to 
ultra-violet radiations. The nuclear material is pres- 
ent in  the egg, but the radiations must pass through 
a thick layer of cytoplasm before reaching the nu-
cleus. The greater resistance of the egg may be de- 
pendent upon the protection afforded by t.he cgto- 
plasm to the nucleus. The radiations are unquestion- 
ably destructive to the cytoplasm5 as well, but cyto-
plasmic injury is apparently less effective in retard- 
ing cell division than is injury to the sperm nucleus. 

A SPECIES O F  AZOTOBACTER TOLERANT 
T O  HIGH ACIDITY 

ONE of the prominent characteristics of the aerobic, 
nonsymbiotic nitrogen-fixing bacteria, known as Azoto- 
bacter, is their sensitiveness to acid reactions. There 
is quite general agreement that p H  5.8 to 6.0 is the acid 
limit for growth in the absence of fixed nitr0gen.l As 
stated by Burk and associate^,^ "The limit of fixation at  
p H  G.0 has been universally observed by all investi- 
gators." Even though Azotobacter has occasionally 
been recovered from mineral soils as  acid as p H  4.5 and 
was reported as having been found in peat of p H  3.6,3 
there is no evidence that any of the isolated species of 
Azotobacter are able to develop upon nitrogen-free 
media which are  more acid than the above-mentioned 
limit. Burk and a ~ s o c i a t e s ~ ~ ~  reported that the respira- 
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tory mechanism of Azotobacter is irreversibly destroyed 
by prolonged exposure to reactions below p H  5.0. 

It is  therefore of interest that there is a species of 
Azotobacter which grows and fixes nitrogen in very 
acid media. This organism was isolated from acid soils 
( p H  4.9 to 5.2) of India by P. K. De and has been cul- 
tivated in laboratory media fo r  several years.5 It de-
velops well in  nitrogen-free liquid media and upon agar 
slants from the acid limit which appears to be close to 
p H  3.0 up  to at  least p H  9.0. The organism develops 
well in nitrogen-free media similar to those commonly 
used for  the well-known species of Azotobacter. Su-
crose and glucose are readily utilized. During incuba.- 
tion for  several weeks in  a medium with an initial p H  
3.1 and containing 1.5 gm of glucose, 9 mgln of nitro- 
gen were fixed. Where the initial p H  r-ias 3.0, 3 mgm 
of nitrogen were fixed. Nitrogen fixation was greater 
between p H  3.8 and 8.0. 

The acidity of the medium increases somewhat dur- 
ing development of the organism; the change in p H  is 
greater in the alkaline and neutral media than in media 
which are  close to the limiting acid reaction. During 
growth in media containing nitrate nitrogen the p H  
rises slightly, whereas in the presence of ammoniacal 
nitrogen the p H  dropped from p H  6.5 to 3.5; this can 
be ascribed to the assimilation of the ammonium and 
nitrate nitrogen. 

The unusual tolerance of the new organism to-
extreme acidity clearly distinguishes i t  from any of the 
previously described species of Azotobacter and indeed 
from practically all known bacteria. I t  appears to be 
a t  least as acid-tolerant as the anaerobic, nitrogen- 
fixing b a ~ t e r i a . ~  I n  fact, there are only exceptional 
species of bacteria which are able to develop a t  more 
acid reactions. Whether or not the acid-tolerant Azoto- 
bacter is widely distributed in soils or will develop in 
soils over as wide a range of reaction as in artificial 
media remains to be ascertained. 
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HIPPOBOSCID FLIES FROM NORTH 

AMERICAN DOVES 


G. R .  COATNEY'S note in  SCIENCE for  September 16, 
1938, on the possible carrier of dove Haemoproteus, 
may be supplemented with the follorving information. 

J!Iicrolytzchia pz~silla (Speiser) is probably the most 
widely spread hippoboscid fly of doves. I t  is a strictly 
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New World species, which I have seen from Bexar 
County, Texas, off mourning dove, Zegzaidura macroura 
caroline~zsis( J .  N. Brennan Collection) ; Carey, Blaine 
County, Idaho, off western mourning dove, Zenaidtirn 
macroura lrturginellu (R. PrIatheson Collection) ; and 
froin Pasadena, California, off the introduced and nat- 
uralized Chinese spotted dove, Spilopelia cl?isze?asis 
(Miss Josephine R. JIichener Collection). Professor 
M.H. Smenk inforins me that there is a specimen In 
the Department of Ento~nology of the University of 
Nebraska, taken in Nebraska, from the western mourn- 
ing clove, April 20, 1920, by C. E. Mickel and R. V. 
Dawson. Ferris1 recorded it  from squabs of domestic 
pigeon a t  Thatcher, Brizona. I have seen many jpeci- 
mens fro111 road-runner and Arizona quail, and a few 
from mc>adovlark, canyon towhee, Abert's towhee and 
western mockmgbird. The species is known in the 
Cnited States from Texas, Nebraska, Arizona, Idaho 
and California ; and a specimen was taken in a market 
a t  JTashington, D. C., off Arizona quail, evidently an 
accidental importation. Farther south it is recorded 
from Cuba, St. Croix, Grenada, Venezuela, Brazil, 
Paraguay and the Galapagos. 

Stilbortzetopa podopostylu Speiser, also a strictly 
New World fly, is now known from Nebraska, Arizona, 
Texas (Bexar County, off Zenaidura nzacroura caro-
1inensis.-J. 11. Brennan Collection), Guatemala, the 
Republic of Honduras (Lancetilla near Tela, without 
host), Costa Rica (La Fuente, without host), British 
Guiana, Brazil and Paraguay (San Bernardino, with- 
out host). This fly is rare and host records are as yet 
feu-; but of the six species of birds from which it  has 
been taken five belong to the dove family. 

Ovnzt l?octo~~a (Leach), flyerythsocephala another 
restricted to the hTew Korld, is much more common 
than the Stilboinetopa. I t  has a fairly large and varied 
host list. I n  the West Indies and tropical America it 
is reported from a t  least six species of wild doves and 
from domestic pigeon, as well as  from a variety of 
other birds. Although by no means rare in North 
America, it  has been taken there mostly from birds of 
prey, never from doves or pigeon. I have seen speci- 
mens from British Columbia, Alberta, the Province of 
Quebec, Maine, Massachusetts, Pennsylvania, Sorth 
Carolina, Florida and Alinnesota. 

Or~zithoica conpuenta (Say), also strictly fimerican, 
is one of the most common and most widely spread hip- 
poboscids in this country. I t s  host list is very exten- 
sive, but it  is  most frequent on small migratory birds. 
Birds of prey and wading birds are probably stray 
hosts only. No doubt Herman's single record from 
eastern mourning dove a t  North Eastham, Mass., is 
likewiqe based on a n  accidental occurrence. 

The pigeon fly, Pseudolynchia canarie~mis (Mac-

1 Ferris, Canad. Entont., 62: 66, 1930. 

quart) (Syn.: Tnaztra Bigot; lividicolor Bigot) is a t  
present cosmopolitan. I n  North America it is known 
from Washington, D. C., South Carolina, Georgia, 
Florida, Alabama, Nississippi, Louisiana, Texas, 
Arkansas and California. I n  the New 1TTorld it  is often 
common on doinestic pigeon, but has nerer been found 
on a wild host. On the other hand, it has been taken 
from at  least eight species of wild cloves in Europe, 
Africa and the Philippines. Evidently this was 
originally an Old 11-orld fly, introduced by man into 
the Americas. 

From the foregoing it mould seem that JIicrolynchia 
pelsilla is the most likely natural vector of dove Haemo- 
proteus in North America. This fly, moreover, trans- 
nlits Haerizoproteus colunzbue from pigeon to pigeon, 
according to H. de Beaurepaire-Arag50.~ Both Sti l-
bonletopa podopostyla and Ornzt?ioctorza erytlzroce- 
pituln, although perhaps potential carriers, are prob- 
ably too rare in  this country on wild doves to be of 
nluch importance. Ovnithoicu co~zf l t~enta  is not likely 
to act as the vector in nature. while Psevdoly~zchia 
cagza.,.iensis has been shown to transnlit the dove Hae- 
moproteus from dove to pigeon in the laboratory, it  
probably never carries it from dove to dove in nature in  
North America. 
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STOMATAL INDEX AND TRANSPIRATION 
RATE OF LEAVES 

BOTAKISTSstudging number of stomata in unit sur- 
face areas of leaves have noticed great variation be- 
tween leaves from the lo~ver to the higher levels of 
plants. Because of this variation it  has been impos- 
sible to cletermine, fo r  purposes of comparing plants 
in breeding w o ~ k  dealing ~vi th  stomatal number and 
transpiration rate, mhether a leaf a t  any particular 
level is typical. Also, it has been impossible to antici- 
pate rate of transpiration on the basis of stomatal 
number. 

I n  studying different levels of Icentucky wonder 
bean plants I have observed that the l e a ~ e s  differ sig- 
nificantly in stomatal number fo r  unit surface area 
from the lower to the higher levels but clo not differ in  
transpiration rate or in stomatal index. Young plants 
of the ICentucky wonder valiety were found to be uni- 
form for  the upper epidermis transpiration rate and 
for  stomatal index; they .roere not unifolm for  stomatal 
number except for the upper surface of the juvenile 
leaves. 

I n  studying juvenile leaves of the Kentucky 1~011-

der, black wax and pinto varieties a i d  four segregates 
of a cross between the black wax and pillto varieties 
I have noticed that stomatal number of juvenile leaf is 

2 H. de Beaurepaire-Braggo, Brazil-Xedico, 30 : 353, 
1916. 


