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more species together under one name. On the 
other hand, to one of a n~ore analytical bent of 
mind, tbe difference between members of a slnglc 
species may appear so marked that he will be 
under constant ten~ptation to separate tlle~n into 
st81 smaller ~ubdivisions and to give to each spe- 
clfie rank. Bnt, mhichever course we follonr, tho 
(Iiffelent groups into which the genus, or a speeies, 
nlay be divided rcpres@nt little more than partico- 
Inr tcndeneies or directions of variation, wrd the 
members of each make up a series illnstrsting tlre 
djfferent stages. The word "species," as zpplied 
to our North American asters, cnn hardly be said 
t o  11:~ve :my other significance than this. 

It will startle some old-fashioned taxonom-
ists to read the next  sentence: 

T t  does not seen1 a valid objection that under 
such R definition a single plant miglrl lie conceived 
as helonging to more than one species. 

Notcs are  made of t e n  previous lists of 
Wisconsin asters, 2nd then follows a systematic 
and critical discnssion of the species recog- 
nized by the author. This latter is so wcll 
done tha t  one is  tempted to wish tha t  i t  might 
be used as  a model by other local botnnists. 

SIlORT NOTES 

T n r r o n r n ~ Tp12ytol1athological papers by G. G. 
XIedgcock have appeared as follows : "Notes 
on Some Western Uredineae which attack For-  
est  Trees '' (Phyio~?aZI~. ,111.); "Notes on 
Some Diseases of Trees i n  our  National 
Forests " (Ph?~topaJ;h., 111.); "Injury  by 
Smelter Smolre i n  Southeastern Tennessee" 
( J o u r .  T;T7aslz. A c .  Sci., IT.); ('The Alternate 
Stngc of P e r i d e r n ~ i u m  p y ~ i f o r m e  " (privately 
printed J u n e  12, 1912). 111 the  latter the eon- 
clusion is  reached tha t  the alternate stage 
occurs on Comnnclra umbellata.  

B. F. ZUTMANcontributes a n  interesting 
paper on " T h e  Pathological Anatomy of 
Potato Scab" accompanied with l e n  tcx.t 
figures, i n  which h e  concludes tha t  "The scab 
is  due to thc  hypertrophy of the cells of the 
cork cambium " ( P A  yiopaf h., 111.). The  same 
author's " Studies on Club-root" (Dull. 175, 
Vt. Agr'l Expt. Sta.) will be suggestive to  
those who are interested i n  the organisms usu- 
ally Imown as slime molds (Myxornycetes). 
The one here under consicleration is  Plasmo-

d i o p h o ~ a  brassicae, and it infests the  root cells 
of cabi~ages and other ernciferous plants. It 
gains entrance either through the epidermis 
or t,he root-hairs, and produces cellular hyper- 
trophy. especially of the cortical tissues. 

Nr~cle:rr di\lsions in tlie plasmodiu~~r are of two 
types-vegetative and rednetion. The vegetative 
divisions are peculiar in that a spiremo is not 
formed. . . . The reduetion division is one of .tl~ose 
prcccding spore formation, probably the iirst. 

Six text figures and four  plates (wit11 52 
figures) accompany the .I.\vtniy-seven pages of 
text. 
a SIOUlFTCIKT featnre of the  new edition of 

t h e  L L  Genera of British Plants," by H. G. 
Carter (Cambridge, 1913), is the actoption of 
Engler's system. A t  tlre outset i t  must  be 
remtrnhercd that  the " ~ ~ l a n t s "  referred to  i n  
the tit le are the ferns and flowering plants. 
The little book (of 139 pages) 

is intended to familiarize stndents of British vascu 
lar plants with Engler's system in its latest form, 
nncl thus to habituate British floristic students 
~ I I Puse of a mom natural system than that to which 
they have been accnstomed in the British floras that 
have hitherto appeared. 

Tn carrying out illis plan the class, ordinal 
and E:imily characters are clearly given, xhiIe 
the  gcnpra are briefly character ie~d by means 
of analytic keys. book for  North A ~ i ~ n i l a r  
America would be very useful. TTowwer, wcr 
can not  approve of the use of the terms 
" apopetalons " and " apochlamydeous " as 
cle6ned by the  author (petals, o r  per ian t l~  
" a h e n t  by reduction ") even though sane-
tioiled by Engler. Certainly " apctalous" and 
(( aclilamydcous " definite for  the  are s~~fficiently 
conditions of n o  pcta7s, and n o  perianth, 
leaving '' apopetalous," and " apochlamydeous " 
f o r  the conditions of separate peials, ~ n d  
separate perianlh segments.  

CRARLESE. BRSSEY 
THE UNIVERSITY NEBRASKAO F  

SPXCIAL A RTTCT,XS 

THE ALLEGED DASCERS TO TIIE EYE FROM 

ULTRA-VIOIAET RADIATION 

DURING arecent years there have been no t  
few sensational attacks upon modern illu-



SCIENCE 


minants as dangerous by reason of injurious 
effects of the ultra-violet radiation delivered 
by them. The literature of the subject is 
large, but unhappily most of the investigations 
have entirely neglected any quantitative rela- 
tion between the radiation and its supposed 
pathological effects. One can not stigmatize 
an illurninant which emits ultra-violet as 
dangerous for this reason any more than one 
can declare a stove unfit for use because i t  is 
possible to burn the finger by deliberately 
touching it. The vital question is not whether 
a light source gives ultra-violet 'adiations, but 
whether i t  gives them of such kind, and in  
sufficient quantity, as to malre any injury to 
the cye possible under practical conrlitions. A 
second point frequently neglected in the dis- 
cussion of this subject has been the action of 
the eye itself i n  focusing radiation falling upon 
it, with thc resulting effects upon the intensity 
of the radiation in the media of the eye. 
Finally a great many errors have been made 
and unwarrantable conclusions reached owing 
to the Eact that in the solar spectrum the 
maximum intensity of radiation is in  the 
brilliantly luminous part of the spectrum, 
where in  addition the so-called actinic power 
is considerable, so that phenomena possibly 
having their origin in specific effects of radia- 
tion of particular wave-length become difficult 
to separate from those of purely thermic origin. 

During more than two years past the writers 
have spent a large amount of their time in an 
investigation from a quantitative standpoint 
of the effects of radiation on the various media 
of the eye from the corneal epithelium back 
to the retina, and have investigated with con- 
siderable care the maladies reputed by one 
writer or another to be due to the specific 
effects of radiation. Broadly we have found 
that no artificial source of light used for 
illuminating purposes contains enough ultra- 
violet radiation to involve the slightest danger 
to the eye from its effects under any readily 
conceivable conditions of use, ancl that such 
pathological action as call be obtained experi- 
mentally from the ultra-violet is confined to 
a strictly limited region of the spectrum and 
obeys perfectly definite quantitative laws in 

its action. Incidentally we have found most 
extraorclinary resisting power of the eye as 
respects radiations outside this particular 
range, which is in fact the whole body of radia- 
tion present in any material quantity in  the 
energy nnornlally received from the sun a t  the 
s ~ ~ r f a c eof the earth. 

Our conclusions regarding these funda-
mental matters and respecting the various 
alleged pathological effects which have been 
charged up against radiation are appended as 
preliminary to the more complete publica- 
tion of the methods and results of our inves- 
tigations. Most of the experiments were made 
upon the eyes of rabbits and monlreys. An 
especially noteworthy experiment, however, 
relating to the possibility of abiotic action on 
the retina, was made upon a human patient 
atfected with cancer of the eye-lids, twenty- 
four hours before the eye mas removed. A 
number of crucial experiments were also made 
upon our own eyes. I t  should be especially 
noted that while the abiotic effects of the ex- 
treme ultra-violet on the outer eye are well 
tlrfined, they are limited to a particular region 
and their extent in case of exposure to any 
given radiant can be definitely predicted and 
efyectively guarded against. 

Conclusions 
The liminal exposure capable of producing 

photophthalmia to the extent of conjunctivitis 
accompanied by stippling of the cornea, is i n  
terms of energy 2 X loGeTg seconds per square 
cm. of abiotic radiation of the character 
derived, for example, from the cluartz l ~ r n p  
or the magnetite arc. About two and a half 
times this exposure, i. e., 5 X loGerg seconds 
per square em., is required to produce loss of 
corneal epithelium. 

The abiotic action on the cornea and con- 
junctiva produced by any radiating source 
follows the law of inverse squares and is 
directly proportional to the total abiotic energy 
receivecl. It can therefore be definitely pre- 
dicted from the physical properties of the 
source. 

After exposure of the eye to abiotic radiations 
there is a latent period before any effects, 
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clinical or liistological, become perceptible. 
This period of latency in a general way varies 
invc~rsely with the severity of thc exposure, 
but tl. theoretical laiency of 24 hours or more 
correspo~~dsto a11 exposure entirely subliminal. 

The combined effect of repeated exposures to 
abiotic radiations is equivalent to that  of a 
contini~ous exposure of the sarric total length, 
provided thc intermissions are not long 
enough to establish reparative effects. Ap-
proximately, the exposures arc additive for in- 
terlnissions of qomewhat less than 24 hours. 
Expo~ures of one third the liminal given daily 
begin to show perceptible effect only after 
about six exposures. Daily exposures of one 
sixth thc liniinal repeated over long periods 
produce 110 effect mrhatever, except to give tlie 
external eye a degree of immunity against 
severer exposures. Actual abiotic damage to 
the exterl~al eye renders it tcniporarily more 
sensitive to abiotic action. 

Abiotic aetioil for living tissues is confined 
to  wave-leagthi shorter than 305 pp, at  which 
l e n ~ t h  abiotic effects are evanescent, while for 
shorter wave-lengths they increase with con-
siderable rapidity. 

For t l ~ c  quartz arc and the lnaffnctitc arc 
tlie abiotic activity of the rays absorbecl t)y 
the cornea is eipl~teen timrq greater than those 
which are transmitted by it. To effect the 
media back of the cornen requires, therefore, a t  
least eighteen times the limirlal exposure here- 
tofore mentioned. 

Rvcrl with exposure? as great a? one hundred 
anti fifty times the lizninal for photophthaln~ia 
the lens substance is afrectcd to a depth of less 
than 2 0 p ,  and this superficial effect under- 
goes in the rabbit complete repair. Such 
enormously intensive exposures, wllicll we ob-
tain with the magnetite arc and double q~lartz 
lens systern may conlpletely dcqtroy thc conleal 
epithelium, corpuscles and cadotbeliurn. The 
corneal stroma %nay be strorlgly alrected by 
waves shorter than 295 pp, wliicll i t  completely 
absvrbb, but is very slightly affected by the 
rcmainina abiotic radiation. 

The histological cllarigcs proclucecl. by abiotic 
radiation are ratlicnlly different from those 
producccl by Ileal, and the cell changes are best 

seen in flat preparations of the lens capsule. 
The most characteristic change is the breaking 
up of the cytoplasm irlto cosinophilic and bas- 
ophilic granules. 

Changes in the lens epithelium like those 
follo~ving abiotic action, including the forma- 
tion of a " wall " beneath the pupillzry margin, 
arc not excluiively cEiuraeteristic of abiotic 
action, but niay be produced by ordinary 
cl~emical reagents. They are, therefore, char- 
acteristic not of abiotic. action alonc, h u t  of 
cl~cmical action in general. 

Abiotic radiations cc~tainly clo not directly 
stimulate, but, on the contrary apparcntl!, 
depress mitosis. Their. action in this respect 
alao is materially differ*ent froin that of heat. 

The lens protects con~pletelg the retina of 
the normal eye even from the small proportion 
of feebly abiotic rays which can penetrate the 
cornea and vitreous. 

Experirncnts 0x1 rabbits, monkt~ys and the 
11~11nansubject prove that the retina may be 
floodeti for an hour or more with light of 
cxtrrnie intensity (not leis than 50,000 lux), 
without any qign of permanent injury. The 
resulting scotoina disapp,poars within a. few 
]lours. Only when the concentration of light 
involves enough heat tncrgy to produce defi- 
nite therrnic lesions is thc retina liliely to be 
i n j i ~ r ~ d .  

The retina of the aphakic eye, owing to tlie 
specific and general absorptiorl of abiotic 
radiations by t11c cornea and the vitreous body, 
is adequately protected from injury from ally 
exposures possible under the ortlinary condi 
tiorls of life, even without the added protec- 
tion of the glasses necessary for aplralric pa- 
tients. 

To injure the cornea, iris, or lens, by the 
t h r m i c  effects of radiation, requires a ron-
centration of energy obtainable only under 
rxtrclrle cxpcrimental conditions. 

Infra-rctl rays have 110 specific action on the 
tissues analogous to that  of abiotic rays. Any 
effect clue to them is sinlply a matter of thernlic 
action, and sncll rays arc in the rnain absorbed 
by the nieclia of the eyc bcforc reaching the 
wtinn. 

Actual experinlents made on the llunlan eye 
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show conclusively that  no concentration of Under ordinary conditions no glasses of any 
radiation on the retina from m y  artificid kind are required as protection against, abiotic 
illuminant is suacient to produce injury radiations. The chief usefulness of protec-
thereto under any practical conditions. tive glasses lies not so much in their absorption 

Eclipse blindness, the only therrnic effect on of any specific radiations, as in their reducing 
the retina of common occurrence clinically, is the total amount of light to a point where it 
due to the action of the concentrated heat on ceases to be psychologically disagreeable or to 
the pignicilt epithelium and chorioid, this heat be inconveniently dazzling. Glasses which cut 
being alnlost wholly due to radiations of the off both ends of the spectrum and transmit 
visible spectrum, within wl~ich the maximum chiefly only rays of relatively high luminosity, 
solar energy lies. give the maximul~i visibility with the minimum 

The abiotic energy in the solar spectrum is  reception of energy. For protection against 
a meager remnant between wave-lengths abiotic action in experimentation, or in the 
295 YP and 305 P,U, aggregating hardly a snow fields, ordinary colored glasses are quite 
quarter of' one per cent. of the total. At  high sufficient. 
altitudes and in clear air i t  is sufficient to So far  as direct destruction of bacteria 
produce slight abiotic efiects such as are noted within the cornea or any other tissues of the 
in snow blindness and solar erythema, the body is concerned, abiotic radiations posstlss 
former only occurring with long exposures no therapeutic value. This is due to the fact 
under very faxrorable circumsts~nces and the that abiotic radiations that  are able to pmir- 
latter being in ordinary cases complicated by tratc the tissues are more destructive to the 
a11 erythema due to heat alone. The amount latter than to bacteria. 
of abiotic energy required to produce a specific F. IT. VERI~OEBF~. 
effect in solar eq%hernu is substantially the LOUISBELL 
same as that required for mild photophthalmia. 

Erythropsia is not in any way connected SOCIETIES AND ACADEJIIES 
with the exposure of the eye to ultra-violet B ~ ~ R R I C A K  SOCIETYTHE ~ I L ~ T H R ~ ~ V I S I I C A L  

radiations, but is merely a special case of color in,itation Brown Univers,ity, the twCntY-
fatigue temporary and without pathological first summer meeting of the society was held ~ l t  
si,gnificance. tha t  institution on Tuesday and Wcdnesdar7, Sep- 

Vernal catarrh and senile cataract wr can tember 8-9, in connection with the cclrblation of 

fi~ld no evidence for considering as due to the one hundred and fiftieth anniversary of the 
radiations of any kind. founiling of the university. Two sessions mere 

alassblowers> cataract, often charged to held on Tuesdny and & morning session on Wednes- 
day, the attendance including fifty-tvo members. specific radiation, ultra-violet or other, we 
President Van Vleclr occnpied the chair at the  

regard as probably due to overlleating of morning sessions, by 
the eye as a whole wit11 conseriuellt disturbed L. Eisenhart at the T~~~~~~ session. 
nutrition of the lens. New members nere elected as  follows: Mr. TJ. R. 

Cominercial illunlinallts we find to be en- Adkins, IJniversity of bfinnesota; Dr. Lennie P. 
tirely free of danger under the ordinary condi- Copeland, %rellesley College; 51r. J. 'itT. Cromnell, 

tions of their use. The abiotic radiations, ,Ti-., Washington, D. C., High Schools; Professor 
furllished by eve11 the most powel.ful of them, Tsuruichi flayashi, T6hoku Imperial University, 

are too smf211 ill alnount to produce danger of Sendai, Japan; Professor C. I. Palmer, Armour In-  
stitute of Technology; X r .  G. A. Pfeiffer, Columbia photophtl~almia under ordinary working con- University; Mr. P. R. Rider, 7LTale Tiniversitg; Dr. 

ditions even when accidentally used without Alfred Rosenblatt, Tiniver3ityof Cracow; >fiss 
their globe:;. The glass enclosilig globes u s 4  caroline F. seely,Colunlbia University. Eleven 
with all practical com~nercial illurninants are applications for membership were receiveil. Tt mas 
amply sufficient to  reduce any abiotic radia- decided to hold the annual meeting about January 

tions very far  below the danger point. 1, the exact date to be so fixed that  thoso who wish 


