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becoming replaced by metals i n  the  state in 
they are observed i n  the lahoratory, 

when the most powerful jar sparli is  em-
ployed. A t  a lower temperature, the gases dis- 
appear almost entirely, and the metals occur 
in the state produred by tllc electric arc. 
Tllcqe changes are simply and suficiently ex-
plained on the  hypothesis of dissociation. 

Tllc final chapter on the  birth and death 
of worlds is based on Arrllenius's book en-
titled "Worlds i n  the Jfaking." Arrhenius 
takes u p  the questions of the creation and of 
t h ~e3cilt11al destruction of the stars and of 
worlds lilic oitr own, and gives reasons for  
believing t h a t  both operations are simullane- 
O U ~ ~ Yoccnrring i n  cosmos, or, so to  speak, a 
"willding 1113" and a " running down " of the 
machinery of the universe; the two chief 
forces a t  work being the mcchanical pressure 
of lighi, o r  sin~plgi the "radiation pressure," 
on the one llanct, and gravitation on t l ~ c  otlrcr. 

TVII,DERD. B~VCROFT 

n1OPOBRD INTEBNATIOATAT,  MAGNETIC 

d 6 D  A L L I E D  O73,SRRI-iZ TIOh7S D c R -  


IhiG TTTR T O T A L  SOL/IX' BCLTPXE 

OF d UGUS'T 21, 1.91$ ( C I T I L  


D A T E )  


' ~ C N  response to  a n  appeal for sinn~ltaneous 
magnetic aiid allied observations during the 
coming total solar eclipse, cooperative work 
mill be conducterl a t  stations along tEic belt o f  
totality i n  vario~ls  countries and also a t  some 
outside stations. 

The general scheme of work proposed by 
the Carnegie T)c~l~arlincut oC Terrestrial Nag-  
netisrn enlbraces tlle following: 

1. Simultaneoas magnetic observations of 
any or all oC the  clen~ents  ac*cording to the in- 
stvllnlcnts a t  the obscrvcr's diy~osal ,  every 
minute from ,kug~~pt  21, 1914, 10'' A.11. to  3" 
r.nr. Grcenmich civil mean time, or f rom Au-
gust 20, 22" to August 21, 3" Greenwich astro- 
nomical mean time. 

( T o  insure the highest degree of accuracy, 
the obscrvcr should begin vroslr early enough 
to have e v c i ~ t h i n g  in complete rcatlincss i n  
proper time. See precautions talrcn i n  previ- 
ous eclipse work as described in the journal 

T e r r e s t ~ i a l  Magnetism, Vol. V., page 146, and  
Vol. VII. ,  page 16. Pasl experience has shown 
it to  be essential that  the  same observer ma7ce 
the  readings througl~out  the  entire interval.) 

2. A t  nlagnetie observatories, all necessary 
precautions should be talrcn to insure that  the 
self-recording inrtrulnents will be i n  good 
operation not  only during tlle proposed inter- 
val but also for  some t ime before and after, 
and eye-readings should be taken i n  addition 
wherever it is possible and convenient. ( I t  i s  
reco?nmendcd that,  i n  general, the  magnedo- 
graph 6e mcn o n  Ihe usual speed throughout 
the  interval,  and thai ,  i f  u change in record-
ing  speed be nzade, eocjry p~recaution possible be 
iolien f o  guard againsl ins trumental  changes 
l ike l :~to  a f e c l  the continuitg of  the base line.) 

3. ~Itmospheric-electric observations should 
be made t o  the estent possible with the ob- 
server's equipment and per~onne l  a t  his  dis- 
posal. 

4. Meteorological observations in  accordance 
with the observer's equipment should be made 
a t  convcnierlt periods (as short as possible) 
throaghorrt the intcrv:ll. It is suggested that, 
at least, tcmperaturc be rcad cvcry fifth min-
ute  (tlirccatly arter the nlagnctic rcading for  
tha t  minute). 

6. Observers i n  the belt of totality are  re- 
quested to  take the magnctic reading evcry 
thir ty  scconds during the interval, 10 minutes 
before and 10 minutes af ter  the time of total- 
ity, and to read tenlpcratnre also every Lhirty 
seconds, between the rrragnctic readings. 

It is hopccl t11at ful l  reports will be for- 
warded as soon as possihle fo r  puhlication i n  
the jo~lrnal  of Tr,?~rcstriaZ dlagrcetism and 
A tmospheric Electricity. 

1,. A. & i u ~ a  
m \SIIISG'I'ON, 


J une  23, 1914 


SPECTA L ABTICLES  

AMMONIFYIN(; POWER O F  8011,-IXITARITING FUNGI 

A Coh1Pal~aTn~I~LYlarge amount of worlc has  
been clone on the power of soil bacteria t o  pro- 
duce anlrnonia from tlic ni trogenolls m aterials 
found in t l ~ r  soil, or fro111 organic materials 
such as dried blood or cotton seed meal added 
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to the soil. A comparatively small amount of 
work has been done on the power of soil-
inhabiting fungi to produce ammonia under 
like conditions. Miintz and Coudonl demon- 
strated that the production of ammonia from 
the organic matter in soils is a property com- 
mon both to molds and to bacteria. It is 
interesting to note that they used both bouillon 
and one hundred gram portions of soil, with 
manure added as culture media. I n  their in- 
vestigations they used two pure cultures of 
molds, Mucor racernosus and Fusarium Mu-
entxii. Later Alarcha12 confirmed their results. 

I n  a series of investigations which were 
carried on for the purpose of determining the 
effect of acid phosphate on the amrnonification 
of dried blood in soils, we observed that with 
varying percentages of acid phosphate the 
amount of ammonia accunlulated in one partic- 
ular type of soil increased with the increase of 
acid phosphate from 0.25 per cent. to 2 per cent. 
There was but a sliglit decrease of ammonia 
in the soil receiving 5 per cent. of acid phos- 
phate. I n  fact, there was over one half more 
ammonia accumulated in the soil containing 5 
per cent. of acid phosphate than in the soil to 
which no acid phosphate had been added. It 
was also observed that there was a very heavy 
growth of molds on all soil portions receiving 
~ c i dphosphate. Counts were made of bacteria 
in the soil portions, and i t  was found that 
there was a decrease from 240,000,000 bacteria 
per granl of soil in the portions containing 0.5 
per cent. of acid phosphate to 12,200,000 in  the 
soil portions receiving 5 per cent. of acid 
phosphate. The opposite effect was noted in 
using certain other soils. There was no appre- 
ciable growth of molds in these soils, and the 
%mount of anlinonia accuinulation decreased 
with increased quantities of acid phosphate. 
This was exactly the opposite of what was to be 
expectccl as several irivestigators harre held that 
molds use ainrnonia for the development of 
their mycelium. From thcsc resi~lts we were 
led to conclude that there was either a modi- 
fication in the character or number of ammo-

1Co~nz1t. Rend. Acad. Sci., Paris, 116: 395. 
3893. 

2 Bzcll. Acnd. Roy. Belyique, JII., 2 5 :  727. 1893. 

nifying bacteria present, or that it was due to 
the ammonifying power of the large number of 
fungi present in this soil and that this activity 
was stimulated by the addition of a large 
quantity of acid phosphate. 

Several plates which showed a considerable 
number of mold colonies were set aside to 
allow further development. Various fungi 
were separated into pure cultures. Of these 
the commonest were Zygorhynchus Vuilleminii, 
Rhixopus nigricans, and certain species of 
Penicillium. To guard against possible con-
tamination of the plates by spores from the 
air, these fungi were reinoculated into the 
soil from which they mere isolated. Their 
growth in this medium determines their status 
as soil-inhabiting fungi. The fungi so secured 
include, in addition to those already named, 
species of Alternuria, Aspergillus and Tricho-
derma and several species of illucor. One 
other species, Monilia silophila, was isolated 
from soils, which had been heated to a high 
temperature in thc autoclave. 

As the decomposition of the nitrogenous 
materials in soils is influenced to a certain 
extent by their chemical and physical composi- 
tion and by their reaction, two soil types were 
used; one of these was a gravelly loam acid 
soil, the other a red shale neutral soil. Identi-
cal methods were used in  the ammonification 
studies. One hundred gram quantities of 
sterile soil were used. The "beaker method y'3 

was employed. Dried blood and cotton seed 
meal were used as sources of nitrogen, amounts 
of these containing 155 mgs. of nitrogen were 
used in each case. The cultures were incn-
bated at  20' C. for seven days, and the am-
monia determined. 

There was found to be a considerable differ- 
ence in the power of the various soil fungi 
studied to ammonify dried blood and cotton 
seed meal in the soil; that is, in their ammoni- 
fsing eificiency. A comparison of all of these 
fungi was made in  the loam soil, using dried 
blood as a source of nitrogen. 111all cases 
but one the addition of two grams of acid 
phosphate increased the ammonifying effici-

3 N. J. Experiment Station Report, 1908: 129. 
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ency. It is  interesting to note t h a t  with a 
single exception there was an increased 
growth of mycelium, with increased ammonia 
accumulation. 3111 the case of Zygorhync?~us ,  
there was but a slight growth of mycelium, 
although a fairly large ainount of ammonia 
was accumulated in the soil. Of the cultures 
studied, Trichodcrma showed the largest 
ammollifying cEciency, which was 48.52 per 
ccnt. i n  soil not containing acid phosphate, 
a.nd 58.39 per cent. in soil containing 2 per 
ccnt. of acid phosphate. On the other hand, 
Pen ic i l l i um  I. showed an ammonifying effici- 
ency of 21.39 per cent. in soil containing no 
acid phosphate, and 16.46 per cent. in soil con- 
taining 2 prr cent. of acid phosphate. Petzi-
cilliunz VI .  showed a vcry low arnmonifying 
eficicncy, which was 10.75 per cent. witliout 
acid phosphate, and 12.15 per ccnt. with 2 
pcr cent. acid phosphat,e added. A comparison 
was made of the anlinonification of dried blood 
and cotton-sccd meal in the two different 
soils, inoc~latiiig them with Pcn ic i l l i um  VII .  
and R l ~ i z o p u s?zig?.icans. More ammonia was 
acc~xinulatcd in cach soil from cotton-seed meal 
than from dried blood in the case of both 
fungi. 

The addition of calcium carbonate appeared 
to inhibit the ammonificatioli of dried blood in 
the red shale soil with B k i z o p u s  and Penic i l -
l i um VII., hut the addition of even small 
amonats of acid phosphate increased the am- 
monia accumulation. Froin some of the results 
obtained, i t  appears that the prcsence of solu- 
ble phosplzatcs i n  the soil, rather than its 
reaction, determines the ainount of arntnonia 
accumulation. 

I n  comparing the nmmonifying power of 
soil bacteria with that of soil fungi using dried 
blood in the loam soils, the highcat arnount of 
ammonia accun~alated in the case of the bac- 
teria was with Baci l lus  s~cbti l is ,  which showed 
54.13 milligran~s of ammonia nitrogcn in the 
portio~l not containing acid phosphate and 
17.55 milligrams in  the portion containing 
2 per cent. acid pl~osphate. Jri the casc of 
fungi, the highest amount of ammonia accu- 
mulated was by Trichaderma which showed 
75.20 milligrams ammonia n i t roge~~in the 

portion not containing acid phosphate and 
90.50 mi l l i~rams of ammonia nitrogen in  the 
portioil con ta in i~~g  acid phosphate. 

A more detailed account of these fungi and 
of t l ~ e  data accurnulatecl by us concerning 
them will be published at an early date. 

TIARRY0.MCLEAN, 
GUY WEST WILSON 

N. J. AGRICULTURAL STATION,EIXPERIMCNT 
Knw R n u ~ s w ~ c h - ,N. J, 

TITE J O E 2  ACADE11PT OF SC7BNCB 

Trrli: meetings of the t ~ ~ c n t y  ses-eighth annual 
sion of the Iona  -4cademy of Science were held 
a t  Iowa State Teachers College, Cedar Falls, be- 
ginning Friday afternoon, April 24, and closing 
a t  noon Saturday, the 25th. The meeting was 
called to order a t  1:30 P.M. by tile president, Pro- 
fi'ssor C. N. Icinney, of Drake TJnivorsitj. After 
the preliminary biisiuess 1\08tiansilcto(j. the acad- 
emy proceeded to the r e a d ~ n g  of papers until ad- 
journment to meet at 9:00 A.M. S ~ t ~ r d ~ y .  

The evening address -\*as given by Dr. N. 11. 
TVlncholl, of the Slinnesota IIistorical Society, on 
"The Antiquity of Man in North America in 
Conlparison with Europe. '' 

Following t l ~ c  reading of papers and tho final 
bilbiness meeting a lunclieon was served in the 
gymnasium a t  noon, Saturday. 

As  officers for the ei~suing year the following 
elections were made: 

P~esiilent,H. 8. Conard, Grinnell. 
Pzrst Vice presiclenl, 11.M. ]Kelly, Mount Vernon. 
Seoond r ice  l)~.c~idcnt,  L. S. ROSS, Des Moines. 
Secretary, Janles H. Lees, Des Moincs. 
Trcasurcr, A. 0. Thomas, Iowa City. 
I t  mas decided to t ~ y  the plan a t  the next annual 

meeting, to  l ~ c  held a t  the State TJniversity of Iowa, 
Iowa City, of carrying out the program in 'two 
divisions: a general session and sectional meetings. 

It was d s o  recommended that the state legisla- 
ture be  urge8 to appropriate add~tional funds to 
enable the Geological Survey to complete the 
topoyraphlc map of the state in the least possible 
time. 

Proglam 

(Abstracts by the authors.) 
Sul fo f ica t?o~~in So11.s: P. E. Ritowx AND IT. TI, 

I~ELLOGG. 
Tke Des Hoi~ces Diplblhwia Epidemic of 1918-15: 

CHA~.A .  WYLTE. 


