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in the same column and have the same 
atomic number, but that their atomic 
weights differ by 4. Such substances have 
chemical properties so identical that they 
are called inseparables, or non-separables, 
or isotopes, for they occupy the sarize place 
in the periodic table. Thus the old trouble 
of finding places in the periodic table for 
the thirty or forty radiant elements has 
suddenly vanished. They may be super- 
posed even when their atomic weights differ, 
if their atomic numbers are the same. The 
nuclear charges of isotopes must be iden- 
tical, but the distribution of electrons may 
be different. Other examples of insepa-
rables are: 

Lead, radium B, Radium D, all 82. 
Thorium and radiothorium. 
Radium and mesothorium. 

If these views are distasteful to chemists 
let them discover some means of the sepa- 
ration of the known isotopes. 

I t  must be further noted that the results 
of radiochemistry appear to require the 
presence of negative electrons in the nu- 
cleus itself. The expulsion of a P particle, 
or one negative electron, from the nucleus 
is equivalent to the gain of one positive 
electron, and involves a unit increase in 
the atomic number. 
14.The last' advance is the most impor- 

tant and far-reaching. There has been long 
search for the positive electron, and invain; 
yet i t  seems likely that i t  has been under 
our eyes all the time. Since the hydrogen 
atom never loses more than a single elec- 
tron, is i t  not possible, suggests Rutherford, 
that the nucleus of the hydrogen atom may 
be the positive electron? 

The electro-magnetic mass of an electron 
-"2 a
is - - where e is the charge and a the

3 e2 
radius. If the mass of the hydrogen nu- 
cleus is wholly electro-magnetic, then its 
radius must be smaller than that of the 

electron (negative) as 1:1800, for that is 
the ratio of their masses, while their. 
charges are equal and opposite. Hence we 
have 

lfilrls Diameter 
Atom ..................... 1 10-8 cm. 

Negative electron ..........1/1800 10-18 

Positive electron ........... 1 10-16 


Rutherford cautiously remarks that there 
is no experimental evidence against such a 
supposition. 

Those who wish to follow the matter 
deeper must refer to many articles in the 
Philosoplzical J l~gaxine ,~  several letters to  
Nature, Soddy's "Chemistry of the Radio- 
elements," part II., and Perrin's "Les 
Atomes." The chief writers have been 
Rutherford, W. H. Bragg, W. L. Bragg, 
G. C. Darwin, Moseley, Broek, Bohr, 
Russell, Fajans, Soddy, Hevesy, Nicholson 
and Mardsen. 

Much has yet to be done, and much to be 
revised, but that the first great forward 
strides have been taken in the right direc- 
tion there can be little doubt. 

A. S. EVE 
~ I C G I L LUNIVERSITY, 


Xap. 1914 


STATISTICS OF CROPS 

DEGREE OF ACCURACY OF THE REPORTS O F  THE 


BUREAU OF STATISTIOS O F  THE UNITED STATES 


DEPARTMENT OF AGRICULTCRE 


INthe March 28, 1913, number of SOIERUE, 
Dr. C. Q. Ropkins gives a discussion of this 
topic under t.he title of "Facts and Fiction 
about Crops." The Department of Agricul-
ture is accused of "condemnable inflation of 
crop statistics." The writer does not believe 
that such a conclusion would be reached if the 
reports were more carefully studied. 

He shows the percentage of error to be very 
great when the Bureau of Statistics estimates 
of corn in  the southern states are compared 
with the census report. If the error is due to 
wilful deception, we should expect to find the 
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same over-statement in  the important corn 
states. 

The largest error is in the case of Louisiana, 
where the Bureau of Statistics report of corn 
i s  91  per cent. above the census report for 
1900, being an error of 25 million bushels, 
but the crop of Iowa was underestimated by 
52 million bushels. The corn crop of the 
Gnited States was overestimated by 9 per cent. 
But a careful study of the methods of 
enumeration makes this error less conclu-
sive. By the census method of enumera-
tion, corn grown for silage is unfortunately 
put with coarse forage crops. I t  ought to be 
enumerated separately. There ae re  over four 
million acres of such crops, of which corn 
certainIy made up the larger part. By the 
methods used by the Bureau of Statistics, much 
silage corn is doubtless included with other 
corn. It is probable that this would reduce 
the error to 5 or 6 per cent. 

A study of Table I. shows that of the 
thirteen crops reported, the production was 
underestimated on six crops, overestimated on 
six crops and practically correct on one crop. 
Of the six most important American crops, 
three, hay, cotton and potatoes are underesti- 
mated, oat3 were correctly estimated, while 
only two, corn and wheat were overestimated. 
Certainly there is no indication of wilful 
exaggeration. The most serious error is in 
the underestimate of the hay crop. Census 
reports include salt-marsh hay and all mild 
hay. I t  is probable that many crop reporters 
do not consider any of this as hay except that 
portion that  is wed for stock food, But  even 
making an allowance for this difference, i t  is 
certain that the Bureau of Statistics reports 
are too low, 

Careful qtudy of Table I. and of the reports 
for individual states indicate that the errors 
in individual states may be very large, but 

COitfPBRISOS OF CPh'SUS .\KD YEAR-BOOK REPORTS O F  CROPS IN ThE  UEITCD STATES IN 19Ggl 


Yields of grain are give11 in bushels, hay in tons,cotton in bales, tobacco and hops in pounds. 


1 Acrcage I 

Corn. . . . . . . . . .  98,382,665 
Wheat. . . . . . . .. I  44,262,592 
Oats. . . . . . . . .. I  35,159,441 
Barley.. . . . . . . .  7,698,706 
Rye. .  . . . . . . . . .  2,195,561 
Buck.cvheat.. . . .  878,048 
Potatoes. . . . . .. I  3,668,855 
Hny and forage. 1 72,280,776 
Hay. . . . . . . . . . ., 62,784,6632 
Cotton. . . . . . .. I  32,043,838 
Tobacco. . . . . . .  1,294,911 
Flaxseed. ......I 2.083.142 
Rice . . . . . . . . . . .  610,175 
Hops. .  . . . . . . . . / 44,693 

1Year-book reports are  from the Year-book of 
the  United States Department of -4griculture for 
1909 except the acreage of cotton, which is  as re-
ported in the 1910 1-ear-book. The production of 
cotton i s  the estimate as  reported by the Bureau. of 
the Census in  the 1910 Pear-book. 

~h~ censusreport for grasses, cloverand al. 
f d f a .  These figures may not be  exactly cornpar- 
able with hay as reported by the Bureau of Sta-
tistics. 

Prodt~ction' 1 Yield Per Acre 

that the results for the United States are 
accurate enough to be verv ~xseful. -

~ h ,  error is most likely to be 
high states that grow little of the crop. 
The same is true of census reports. The error 
is also likely to be large in regions that are 
making the largest change in  the area or ~ i e l d  
of the crop. 

The errors arc the result of cumulatire 
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4rrors. I t  is unfortunate that the Bureau did each year to be corrected so that the error 
not adjust its figures to the census basis in from year to year would not be cumulative. 
1899. This has been done since 1909 so that 
we may expect a much smaller error in  the ARE OUR CROP YIELDS DECREASINU? 

future as the error will be corrected at  each I n  the same issue Dr. Hopkins discusses 
census year. the cluestion of crop yields. The conclusion 

FIG.1. 

Comparative crop yields for the United States east of the Mississippi River. Yield of 1866 con-


sidered as 100 per cent. 

The writer believes that the accuracy of the 
reports could be greatly increased if there 
were added to the present method of reporting 
a system of reports by farmers on actual areas 
grown and yields received. If the Bureau of 
the Censue could scnd a large number of 
letters to farmers each winter asking for the 
area of the farms, area of each crop grown and 
total yield, these reports could be compared 
with reports from the same farms for previ- 
ous years. The changes in areas of farms, 
fqilures of some men to report and other 
problems involved, would not, in the writer's 
opinion, be at all insurmountable. This in2 
formation would allow the final report for 

is reached that for the ten years 1899 to 1909, 
" A n  increase o f  15.4 per cent. in farmed land 
w i t h  a n  increase of only 1.7 per cent. in  pro-
duction reveals the  t r u t h  o f  reduced yield per 
acre." 

This conclusion is based on serious errors 
in the use of statistics. The production used 
is the total bushels of cereals. The acreage 
used is the area of improved land in farms. 
This land is not all farmed, much less is it all 
planted to cereals. 

The census report states that 

Improved land includes all land reguhrly tilled 
or mowed, land pastured and cropped in rotation, 
land lying fallow, la.nd in gardens, orchards, vine- 
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yards and nurseries, and land occupied by farm If  the area of cereals bore a constant ratio 
buildings. 

TABLE XI 

SZates East of the Xissksippi River 
. .-

New 

Middle 

States West of the Y iss i s s ipp i  Biver 
... 

West North 
Central. . . 11879'26.8137.~10.6~28.91.3? I1. .  . . . . 1 -

West South 
Central. . . 

1 8 7 9 ' 2 1 . 1 1 ~ . 6 ~ 1 8 . ~ ~ ~ ~Mountain.. . 9'1.13 . . . . . . 
r r' 1889 21.314.4/20.0 27 81.36 . . . . . . 69 

189922.4'16..5119.2~30:411.59. . . . . . I 113-
1909 26.5i15.823.1134.~1.73 . . . . . 1143 

United Stntcs 

to all improved land, the final conclusion 
might have been correct i n  spite of the error 
in method used, but this is far  from the case. 
Othcr crops have increased much more rapidly 
than cereals. The area of cereals increased 3.5 
per cent., and other crops increased 22 per 
cent., in ten years. 

The truth is that the area of cereals har- 
vested increased 3.5 per cent. (not 15.4 per 
cent.) while the bushels of cereals increased 
1.7 per cent. 

Another serious error involved is in the 1me 
of figures for the entire United States. A 
large amount of arid land in  the Dakotas, 
Rcbraska, TTansas, Ol~lahoma and Texas that  
was not farmed in 1890 is now planted to 
crops and lowers the average yic'lds for the 
entire country. 

Nor is it safe to use total bushels of cereals 
aq a rncastlre of proilurtion. The normal yields 
of oats and wheat in bushels are not the same 
and the pr0110rtion of land planted to each i s  
very far  frorn constant. 

111order to study tlie question, we must deal 
with the individual crops grown in some par- 
ticular region. The acconlpanying table gives 
such a comparison with tlie states grouped by 
the neth hod used in the last census. Thc pro- 
duction of ccreals in bushels and averages for 
the United States are incl~lcled for compari- 
son with the art ide By ITopkins, although the 
writer does not consider either of these figures 
safe ones to use, for reasons given ahooe. The 
yield of hay and forage shows a decided in-
crease, but again this is n~adc  up  of a nuniber 
of crops whose normal yields are different, so 
that a shift in kind of crop changes the yield. 

Tn the states east of the Mississippi River, 
comparatively little new land has been added 
to farms in the last twenty years. For this 
reason these states are the ones tlrat give the 
best infornlation as to changes in crop yields. 

T'llc highest yield of cereals ever reported 
by the ccnsus for New England, the East North 
Central, miC1 South Atlantic, states is the crop 
of 1909. I n  tlie Middle Atlantic states, the 
highest yield ever reported is for 1899 with 
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1909 second. I n  the East South Central states 
1889 is first with 1909 second. 

The Corn Crop.-The highest yield per 
acre of corn reported by the census for 
Illinois, Indiana, Ohio, is for 1909. The total 
for all states east of the Nississippi River 
gives 1909 as the highest yield, but in some of 
the groups of states there have been better 
yields. The fact of a lower yield for the entire 
country in  1909 is not, therefore, as is com- 
monly stated, due to a decrease in yields in 
the older states. 

W7~eai.-The highest yield of wheat re-
ported in any census year is for the year 1909, 
with an average of 15.4 bushels. The nearest 
competition was the year 1889, when the yield 
was 14 bushels. The year 1909 is the best 
year ever reported in each of the groups of 
states except in the West South Central. 

Oafs.-In the New England, Middle Atlan- 
tic and East North Central states, the best oat 
yield reported by the census is for 1899. For 
the southern states east of the Mississippi, the 
best year reported was 1909. 

Hay and Fo~age.-The highest yield per 
acre of hay and forage ever reported is for the 
year 1909. As stated above, this figure should 
not be given too much weight, because shifts in 
acreage of the different kinds of crops in  this 
collective group might affect the result. 

Potafoes.-The highest yield per acre of 
potatoes ever reported by the census is the 
last report. This is true for each of the 
groups of states east of the Mississippi River. 
The only groups that show a decrease are the 
West North Central and West South Central. 

Cotfon.-The old South Atlantic states re- 
ported by far  their best cotton crop for the 
year 1909. The best report from the East South 
central states is for 1899. The cotton yield 
per acre for the entire United States was low- 
er in 1909 than in any other census year, 
but this is in spite of high yields in the old 
Atlantic states. The area of cotton in the 
TJnited States increased nearly one third in  
the ten years. This increase was mostly due 
to extending the crop on arid lands and on 
other lands that were considered too poor to 
farm ten years before. The West South Central 

states, where most of the new arid land has 
been added, have shown a steady decrease in  
yield. Olilahoma increased its area by 190 
per cent., but production increased only 1146 
per cent. Low yields in Oklahoin~ should not 
be charged to soil exhaustion in  Georgia. The 
poor results in Texas and some of the other 
neighboring states are also partly due to the 
boll weevil as well as to season and soil. 

Considering the above five different regions 
east of the Nississippi River and the six im- 
portant crops, corn, wheat, oats, hay and 
forage, cotton and potatoes, we find the 
following : 

Kumber of instances of first rank in crop 
yield : 

I879 IS89 1899 3909 
0 3 5 19 

These figures show very strikingly the gen- 
eral increase in  crops in later years in these 
older states. 

For the R e s t  North Central and T e s t  South 
Central groups, there is only one instance in 
which the 1909 yield is the best. I n  these 
states there appears to be a general tlecrease 
in production. This difference is primarily 
due to the bringing in of arid land that was 
not formerly used. The Mountain and Pacific 
states shorn a general increase in yields. 

REPORTS BY THE BUREAU O F  STATIST'ICS 

A better method of comparing crop yields 
is on the basis of the reports by the Bureau of 
Statistics because these yields are secured for 
every year. The amount of rainfall i n  any 
particular year makes the figure for a single 
year inconclusive. 

As has been previously shown, the Bureau 
of Statistics estimates the yields of the im- 
portant crops with a fair degree of accuracy. 
Tlie yield per acre of corn for 1909 was esti- 
mated at 2 per cent. less than the census 
results. The yield per acre of wheat was 2 
per cent., oats were 6 per cent. and potatoes 
1per cent. higher than census returns. 

Fig. 1shows the comparative yields of corn, 
wheat, oats, barley, rye, buckwheat, potatoes 
and hay in  states east of the Mississippi 
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R ivc r  based o n  the 1966 yield. as 100 pe r  cent ,  

T h e  comparat ive  yields of each  crop, consid-
e r i n g  t h e  1866 crop a s  100 p e r  cent., mere 
calculated.  These  peraentages mere weighted 

according t o  the a r e a  p l an t ed  t o  t h e  crop in 
order t o  secure a percentage  represent ing  the 
yield of that year. G. F. WARREN 

CORNELLUNIVERSSTW 

STANPORJI UArIVl?ESTTY IMEDICAL BCROOL 

DE. VIOT~R dean  the de-0.VAIJGIIAN, of 
p a r t m e n t  of r n ~ d i c i n e  a n d  surgery  of t h e  Uni-
vers i ty  of Michigan, ha., mad^, unde r  da t e  of 
J u n r  9, 1914, the following repor t  t o  Dr. J. C .  
Brannc r ,  pres ident  of T,elanil S t an fo rd  J u n i o r  
IJn ivers i ty  : 

In  comp11:~nce with your telegraphic lequest I 
have visited I'alo Alto and San Francisco and in- 
spected the libraries, laboratories and hosl)~tals of 
Stanford University. Tlie laboratories of cliem-
istry (general, physical, inorganic, organic and 
physiological), biology, histology, nenrology and 
physiology are well housed, adequately equipped 
and exceptionally well ~nanned. I n  all these, high 
grade work is being done. The laboratories of 
bacteriology and :rnatomy nceci better housing and 
I ulrderstand that this is to be provided in the near 
future. Rut in the buildings now oeeupicd, n~os t  
excellent work is being done. I n  faet  each of the 
scientific departments st Stanford is under the dl 
rection of an eminent rnan supplied nit11 able am1 
enthusiastic assistants and with necessary equip 
ment. There is abundant ev~dcnce even in a. h:~sty 
inspection that the a l )prol )~ia t~ons  eco-have been 
nomically :mnd wlsely expended and that  good 
work is being dono 1)otlt in mstruct~on and in re-
search. I wish to compliment the trustees and 
president upon the evident wisdo~n which they have 
displayed in the dcr.elopment of these departments 
of the university. What J ha \ e  w id  of tho scien 
tjfic branches is  equally true of the other dop:irt- 
ments of Stanford University. Although one of the 
yonngest of the h~ghe r  institutions of learning in 
this country Stanford ranks as  one of the best in 

ford. I t  furnishes a wholesome atmosphere in 
which tho student can grow ~rh:~tever special line 
of training he may follow later. The greatest need 
of our ronntry is the man mhose fund:tmental 
kno~vledgc is broad and comprehensi~e and whose 
special t r a ~ n i n g  1s exact. No man can have useful 
knowledge of a part  unless he has general knowl- 
edge of the wliole. The working of the par t  must 
be in harmony with the movemei~ts of the whole; 
otherwise disaster is the result. TVhile 1am espe- 
cially irrterested in medical education, I recognize 
the faet that i t  is  futile to t ry  t o  develop a good 
nlodird man out of one vlliosr furldarncntal train- 
ing has not been sound. Tlie young man who has 
learned to work with tho right spirit, whether it he  

Greek o r  biology, in philosophy or rllemistry, 
-will enter medicine, lamv or any profesiion in the 
right frame of mind and will be likely to prove an  
honor in his chosen profession. In his preliminary 
college training the proipe'tivo medical student 
should not be  eonfiurd to t l ~ c  physical or biological 
sciences. It is desitable that  lie know the classics, 
history and pliilosoplly and i t  is most desirable 
that  the training thnt he ycts along these lines 
sllould be  of tho hlghest grade. 1 believe tha t  
Stanford University furnishes s~ii tablc conditions 
for  the iievelopment of the young man who is going 
into medicine. Therefore T hope that  the mcdic:ll 
work done a t  Palo Alto tuay coiitinne. If the mcd- 
ic~al school should be closed, this would relieve 
Stanford of only one of tho laboratories a t  Palo 
Alto. Physics, c l~cm~stry ,biology, physiology, 
histology, embryology, neurology and bacteriology 
must bc taught and researell work in these branches 
must be done in a 11ni.l-ersity of tlic 111gh rank Stan- 
ford holds. Clo.;ing the medical sellool r~ou ld  give 
only trifling financial relief to tlie university. I 
tkercfore reeoninlend thzt  the pren~edical and med- 
ical work now (lone a t  Pa10 Alto be  not only eon- 
tinued but be  developed as fast  as the finances of 
the university permit. 1 make this recommrnda- 
tion not only for  the good of the medical school, 
but, as  I believe, in the interrst of the university a s  
a whole. I f  tlre medical department should be dis- 
continned, anatomy is the only snbject which could 
be dropped a t  Palo Alto and even then this sliould 

all departnretits, both sc~entific and l iu~nanist~c.  not be done. Anatomy is one of the great axid 

Tn all branches i t  represents the highest aims and fundan~ental  biological sciences and even human 

ideals. Whlle 1 am not fitted to express anything anatomy shoulii be  taught in a great scientific uni- 

Inarc than n general opinion as  to other than scien- versity. Anatomy is no longer taught as a Inere 

tific education 1 wish to emphasize the fac t  tha t  foundation for  medicine and Rurgery. It includes 
all learning i s  one and the same spirit should per the developnxent of structure flom the lowest to  the  
vada the whole. This T believe to be  true a t  Stan- highest forms of life. 


