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neering ]nay be costing 46 cents per worli- 
ing hour, English 18.2 cents. Either may 
be coslinq too innch. or each too little. As 
for thc results, the unfinished proclucts, 
engineerin? instruction or English instruc- 
tion, or the finishecl product, education, they 
still a m i t  n~easu~ement .  

Doubtless i t  svould be TT-ell for the college 
to know exactly how it is spending, how i t  is 
losing, its money. What  must be guarded 
against especially is the ~nisusc of state-
nieats of costs, as well as inaccurate state- 
ments of costs derived from insnficient data 
and unscientific investigation. 11 cletermi-
nation of the cost per studrnt hour, or per 
~ ~ o r l < i n gho-tir, vhich docs not separate sal- 
aries of the instructing staff into wages, 
general administration and departmental 
administration charges; which does not 
properly allocate to various clepartnients 
costs of rent, pos~-er and other items ; 7,vIlich 
nlakes no attenlpt "to apportion thc over- 
head expense exactly, as u~ould be dol~e in a 
manufacturing business"-sl~ch a determi- 
nation may, perhaps, be valaal?le and sng- 
gestive if applied to a hypothetical college, 
but is misleading and dangerous if applied 
l o  an  actual institution for the pnrpose of 
derlneing practical consequences and sug- 
gesting practical reforms. 

'I'hcre is no conscnsi~s of opinion as to  
what eclucation is-except, perhaps, the 
~viclesprcad view that  it is a failure--and 
no general agreement as to what it should 
be. It is, perhaps, unfortunate that so 
niucll attention is hcing qiven to the dcter- 
mination of the costs of this unkno~vn ynan-
t i ty ;  unfortunate that, ohsessed by the 
slight analogy hetn-cen intlnstrinl and edti- 
cational organizations, so many investiga- 
tors and writers fail lxtterly to see the in-
numerable and insnpei.ahle differenccs 
between education and bilsiness. It is t rue  
that as yet bnt little harm has been clone, 

but there are indications that if this tend- 
ency be not cheeked scriouq evil may follow. 

The e x r c ~ ~ t i v e  anti administrative 
branches of the eclueational business are 
coining to be loolted upon as its trunk and 
its roots. The college is coming to be loolred 
upon as an  establish~nent in which educa- 
tion is administered, not as a seat of learn- 
ing, where lmowlrd~e  is ta i i~l i l  , scholarship 
fostered and ~v isdon~diligmtlji sought. 
The tcilcher i i  no longer looked upon as :111 

essential par t  of education ; he is no longer 
an individual, teaching in Crecriorn anil 
earnestness, but  is sirnply one of a niuner-
011s class of underpaid s~~or.krnen whose bet- 
terment is impossible and whose ~rse fu lnes~  
is doltl~trnl. Tn investigating the costs of 
the ecl~tcational institution it will be well to 
col~rit these costs of editcation treated as a 
business, and to take heed lrlst academic lib- 
erty be sacrificed to executive demands; 
lest truth be sacrificed to cspedicncy. 
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FLOOD PlfET'ESTION AND TI'S EELATION 

TO THE Ann4TION'S FOOD SUPPLY 

'L'r-rr; problcnl of prevc~lt ing the enormous 
lossce fronl floods i~ one of the greatest before 
the American pcoltlc. It is  sccond only to  
that  of increasing the r~ation'sfood supply and 
therc~by clccrcasing tlie cost of living. That 
thc t~'o proble~ns are  closcly related mill be 
seen from the  fol lorvi~~gfacts tuitl figures 
tnlwii from statett~erlts made by experts who 
have not  been contradicted. 

T1le.e few facts, which h u e  bnen culled 
from a mass of over~v2ieltninp evideizce shoald 
conviliee every rcasonnhlc pcrson- 

Firsf. That  the fciferal government's pres-
ent  policy of river regulation is wrong. 

Pccond: T h a t  a better policy is  gossiblc and 
i~now under consitlcrntion by Congress. 

Third:  T21e neccqsity fo r  tho imnmediatc 
adoption of tho new policy. 

The present policy of building levees only 
is  radically wrong bpcause i t  ignores the neces-
bity 01: prerentirlg flood conditions, and is 



confincd to efforts to protect the banlis of the 
river froin overflow. I n  this the levees have 
failed. For although the government appro-
priates millions of dollars for such worlr, we 
nevertheless continue to have floocls, causing 
the loss of many lives and tlie destruction of 
property valued a t  Inore than 100 nlillions of 
dollars a year averaged over a ten-year period. 
This levre syhtem has also been tried on the 
EToanR I lo  in China for thousancls of years, 
and has Failed there. 

I n  this country the damage done by floods 
has been appalling. You 'emenlber well what 
happened at Dayton, Ohio, this year. You 
remember the photographs showing the terrible 
conditions in that city. The same conditions 
have cau~cd  heavy clamage ill oklze7- years, at  
other places. Pittpshlxrgli, Cincinnati, Mcm-
phis, New Orleans, have all s~~ffereil. These 
cities are d l  in the Ohio and Ifississippi 
River basin. Other rivers have overflowed 
and caused great damage without attracting 
so much attention. 

The go.\iernment by allowing flood waters to 
aceumlxlate and rush towards the sea during 
the season of freshets and melting snow per- 
mits tlie food-proclueing power of the country 
to be recllxced. This reduction reslxlts from 
three clifyerent l>rocesses. 

Firs t :  The upland is robbed of moisture 
that is greatly needed by maturing crops. 

second:  An enormous amount of valuable 
top-soil is lost by erosion. 

T h i r d :  The lowlands are drowned. While 
the lowlands are much less in area than the 
uplanrls, their possible proclucing power is far 
greater per acre. I n  fact, they are the richest 
lands in tlie world. The loss from erosion 
is beyond computation. 

Under the present policy of building levees 
only i t  is admitted that the banks of the 
3Iississippi between Cairo and Donaldsonville 
cave in each year to the extent of 93 acres a 
mile for a dislancc of nearly 1,000 miles. Each 
year, therefore, nearly 10,000 acres of the best 
land in the world is deliberately surrendered to 
the flootls. Engineers when building tlie 
levees place then1 back as far  from tlie edge 
of tlle river as they think mill be necessary to 
last 15  or 20 years. I s  that a business-like 

proposition? J t  is estimated that 1,~50,000,t100 
tons of silt are deposited annually in (he 
lllississippi River. Of this amount 600 million 
tons flow out throagh the mouth of the river 
and 660 million tons remain to fill up the 
channel. This 650 million tons is 2: times the 
amount excavated in digging the Panama 
Canal. 

It should be borne in mind that this eiior- 
nlou.: damage by soil erosion applies not oilly 
to tEi~ farms that lie adjacent to our great 
rirers, but that a very larger percentage of 
the six nlillion farms in the United States 
suffer great losses from soil erosion, and a 
consequent decrease in product-ion. I t  shonld 
also be noted that under the present methods 
the navigation of tlic rivers in the upper 
reaches is almost impossible during tlie sea-
sons of droutli. I n  fact, there are times wl~e11 
there is scarcely enough water for ~ a l i t a r y  
drainage. The storage reservoir sys tem wollld 
asillre navigation throughout the dry season. 

The facts and figures above quoted show 
how important i t  is to conserve all precipita- 
tion. That this can be done has been concla- 
sively demonstrated in different sections of {he 
country. Col. Freeman Thorpe, of the Min- 
nerota I I ~ ~ t i c u l t u r e  Society, who owns a large 
experin~ental farm near the headwaters of the 
IIississippi River, llar allowed no water to 
off his farm for 17 years. FTis farm consists 
of cultivated land, pasture and forest. IIis 
niethoils are extremely simple and inexpensive, 
conristi~lg chiefly of contolxring and ernba~llr- 
ment work, the effect of which has been to 
double Ihe annual groluth, of trees in his 
forest, more thap double the  capacity of i h e  
grazing land, and add largely to the produc- 
tivity of the cultivated land. 

Col. Thorpe declares that there are over 
300 million acres o f  land now idle on the 
great central plateau of the United States for 
the want of sufficient rainfail. This, he says, 
-would be the best soil for scientific farming, 
if we compelled the filt7-atiow into the soil o f  
all the limited precipitation. In other words, 
if the aef.ual precipitation were conserved all 
this land mould be available. Professor SITaite, 
of the Departmmt of Agriculture, owns a 
farm between Washington and Baltimore, 
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where he has worked along the same lines with 
results similar to those secured by Colonel 
Thorpe in  Minnesota. 

Governnleilt officials report that the cultiva- 
ble land of the United States is capable of 
producing sufficient food to supply a billion 
people. TE that is true why doe+ tho country 
actually suffer because of thc icareity and 
consequent high price of food. The 1ri:~in 
reason is a lack of water due to waste. 

I shall now outline the new policy for ~vhich 
there is an  insistent demand froni all parts 
of the country. This now policy is based upon 
the old and wise adage that an  ounce of pre- 
vention is  worth more than a pourad of cure. 
The policy to which I refer is proposed by 
U. S. Senator Francis H. Newlands and is 
now before Congress as the Newlands Bill. 
Rricfly stated the main object of this bill is to 
prevent the s.cvelling of the rivers and the 
waste of water during tlie period of freshets, 
by the construction of reservoirs along the 
source streams and also diversion canals for 
irrigating purposes and for raising the under- 
ground water level. 

The details of the plan are to be in accord- 
ance with agreements between t l ~ e  federal and 
state govcrnments and SUC~I corporations and 
individuals as may hold vested rights in the 
mattcr. The watershed of every river and 
stream will he protected. And i t  is proposed 
that the ~vorli shall be done by the engi,- -.ems 
who have charge of the worlr a t  Panama. 

That  the nation's supply of water is of vital 
importance will be seen from the following 
figures. The anlount of water required by the 
arcrage soil for full productivity is GO inches 
each year. XIow far  short of this requirecl 
amount the actual precipitation of rain and 
melted snow is, will be seen from the reports 
of the Weather Rureau. 

Weather Bureau exports divide the United 
States into three districts. That portion lying 
east of the states of Kansas and Nebraslra is 
called the eastern or humid section. I n  this 
section the annual precipiintion is about 48 
r'nches, or four fifths of the amount required, 
It is  estimated that 30 per rent. of this 48-inch 
precipitation is allowed to go to waste. The 

soil, therefore, receives benefit, from only a 
trifle more than half the arnount needed. 

The next section eo~nprises tlie states of 
North and South Dakota, Nebraslra, I<ansas, 
Oklahoma and Texas and is called the median 
or sub-humid section. I n  this all-important 
section the total average precipitation is only 
30 inches. This amount is supplemented, we 
are told, by natural sub-irrigation from the 
inountainous country farther west. This sub-
irrigation does not average, however, more 
than 5 inches. It will therefore be seen a t  a 
glance that every drop of water falling in that 
section shoulcl be utilized if possible. 

The third section is that part of the eoun- 
try lying west of the median states and is  
called the westward or semi-arid section. The 
rainfall here avcrages only about 12 inches, or 
one fifth of requircd amount. Conlrnent con- 
cerning waste of water in this section is  super- 
fluous. 

Let me now quote from another official re- 
port which clearly indicates the importance of 
water. This report issned by the government, 
after referring to the fact that growing plai~ts 
require nearly 1,000 times their weight of 
water says : 

A pound of bread is the equivalent of two tons 
of water uqed by the gro~ving grain; and s pound 
of beof t l ~ coquivalc~lt of 15 to 30 tons of water 
clonsumed by the animal, both directly :md indi-
rcsctly through feed. So that the adult person 
who e:xtt.; 900 pounds each of bread and meat in 
tile course of a year consumes something like one 
ton of water for drink, 400 tons for bread and 
4,000 tons for meat, making 4,401 tons of water 
in all. 

The cluebtion of conserving the water supply 
of the country is therefore second to none and 
the ftderal governnlent could do an immense 
amount of good by publishing and conspicu- 
ously displaying in every post office, railroad 
station and schoolhouse in the United States, 
charts and photographs showing and explain- 
ing the method of contouring and embank- 
ment employed by Colonel Thorpe and Pro- 
f essor Wsite, and warning farmers, planters 
and other lnntlowncrs to conserve all precipi- 
tation. 

The secretary of the National Rcelamation 
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Association, Mr. Walter Parker, of New 
Orleans, declares that there are ten million 
acres of lalid in tlie upper Missouri River 
basin that could be sufficiently irrigated to 
yield a crop of hay worth more than one 
hnnilred million dollars each yea. This land 
would require no seeding, only water. A kind 
Providence has furnished the soil and placed 
the seed in the soil and sends sufficient rain 
and snow to germinate the seed and support 
the growing plants. It only remains for man 
to utilize the precipitation, and receive the 
benefit. 

You arcx urged to consider the above figures 
in connection with the present high cost of 
food. This high cost of food is uncloubtedly 
due to thr  fact that rnilliorls of acres of land 
are producing nothing, while hundreds of 
thousands of farms in  all sections of the 
country are producing only a fraction of the 
possible productirity, owing to the lack of 
water. I t  shoiild also be now1 that tlie con- 
struction of dams and reservoirs would also 
result in a large development of hydro-electric 
power. This increase of electric power should 
decrease the cost of production and should 
therefore be a contributing factor in decreas- 
ing the cost of living. The Newlands Bill 
recognizes the absolute necessity of conserving 
thc food suppIy of the nation, which food 
wxpply is in such imminent danger from 
waste of watm and from waste of soil by 
erosion. X t  would therefore seem that  the 
bill is one that  every person who is interestecl 
in the cost of living should urge their repre- 
sentatives in  Congress to support. 

We are told that thc chief opposition to the 
Newlands Bill comes from the railroads. I f  
this is truc, the railroads have adopted a very 
unwise and short-sighted attitude. All fair- 
minded p~ople  realize and concede that the 
railroads are by far  the most important in- 
dustry of the country. Pr.rsonally, I believe 
that the federal government should do all that 
i t  properly caa to promote the safety, solvency 
and prosperity of the railroads. But the rail- 
roads would not suffer by the adoption of the 
Newlancls plan, for the reason that they would 
gain through the increased productivity of the 

soil far more than they would lose through 
competition with water transportation. 

Among those who recognize the importance 
of a new policy that  will prevent this enor- 
mous waste of water and soil are President 
Wilson, ex-Presidents Taf t  and Roosevt:lt. 
The Congress of Governors which met a t  the 
White IIouse in 1908 also strongly endorsed 
the new policy, which is splendidly stated by a 
Philadelphia newspaper, from which I quote 
as follows : 

We must prevent floods. We can make use of 
the natural reservoirs which nature bas provided 
for the absorption of rains, and can~ ~ ( 3  create 
artificial reservoirs for the storage of flood waters, 
as we are now doing on the Panama Canal. The 
natural reservoirs are the forests and the agricul- 
tural lands n~liicli absorb the rainfall and the 
~nelting snows. Our aim should be everywhere t o  
increase the porosity and absorbent properties of 
the soil and thus prevent run-offs, which swell our 
streanis into great floods, nhjeh mow aggregate a 
daniage upon property of the stupendous sum of 
noarly 200 millions a year in the United States. 

We have land enough to produce food 
sufficicnt to supply a billion people. But  we 
can supply nothing without water. Wasteful-
ness is our national sin. Wastefulness of men, 
of time, of money, and of our great nationaJ 
resources, but I believe the figures I have 
quoted prove conclusively that  me can not 
afliord to continue to wasto water. I n  con-
clusion, attention is called to an olcl saying to 
the eflect that if each before his own door 
would sweep, the village would be clean. Let 
me paraphrase this by saying that if each and 
every fanner, planter and landowner would 
prevent the wasteful run off of water from 
his land, there mould be no Inore floods or 
danger from floods, and the land would be so 
benefited that its value would be enhanced to 
an amount many times greater thiln the cost 
of operation, ancl the entire nation would 
benefit to a degree beyond computatioll. 

JUDSONG. WAT,L, 
Chairman, of the Committee on Soil Ero.sion 

of the Social and Economic Section of the 
Anzericaa Associatiow, for the Advancament 
of Science 
Note.-Since the above mas written the TTnited 
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Statcs Dcparttric~lt of Agriculture has decided to 
nlxke a 5pcclal study of tllc metllods adopted by 
Colonel Thorpe. 

3 NOTABLE BOTANICST, C d l l E E E  

T HA\ L before rne the "Report of the  Botan- 
i ~ t" t o  the Reqents of the University of the 
State  of New Yorlc, bearing datc of January  
1, I hiis, covering It,,.: tlian two pages, ant1 
zignetl by Cllarles TI. Pecak. There is internal 
evidcrrce tliat his services began J u l y  1, 1867, 
tllc msitrr reporting what he hntl acconlplished 
i n  thc half year since tha t  datc. h year later 
the " I:el)ort of the C o t a i l i ~ t  " c o ~ e r c d  about 
hfl paqcs and inc.lndcil a short gcncral statc- 
nlcnt follo~vcd by ("4 ) List of Species of Which 
$peciinens ITavc Been 3 lountc~l ;( R )  P lan ts  
C!ollei~tcd; (C) 'ist of Spec& of Which Seeds 
i'lave Ecen Collcctetl; ( I ) )  Spc~cimens 0l)tainccl 
by C'ontr ibut io~~and li:xcll,lrigc; ( E )  Edible 
F u n g i ;  (P) Species Gromil~g Spor~tanrouqly 
ill tlic State  and Not  Before Rrportrd. This  
general sequence of topics has been charactcr- 
istic of the long line of a ~ i n u a l  reports tha t  
followed these made forty-six years a g o  

The latest report i n  ibis  srrics was issued 
Septcxniber 1, 1913, and mas cntitlcd the '' Ee-
port of the State  Rutar~is t  fo r  1912." Like i t s  
predcccssors in  recent ycars it  contains a n  in- 
troiluctory general stalcnicilt followc~d by ( A )  
Plant. Acltleil to  the I ierbarinm; (R) Con-
tr ihi~tors  and Their (Yorltribi~tionc; (C) Spe-
cies not  T3cforc Reported; (TJ)) Ikn ia rbs  and 
O l ~ . s ~ r ~ a t i o n s ;(li:) Kern Species of Es t ra -
liluital Fungi  ; (3')Edible Fungi  ; ( G )  Poison-
ous Fl lngi ;  (IT) Ci.nlnrgus in Kew Yurk. 
F o u r  plates (of fungi)  and a n  index c.on~plete 
tlic pmnphlet of one huntlrccl and thirty-seven 
oct2vo pages. 

i l s  one loolcs back ovcr this long scricc: of' 
rcjsorts, 811 from the l ~ a n d  of one man, Dr.  
Picli ,  lic is powt3rfully impressed with the 
thol~gl l t  of what such a life of scientific activ- 
it3 has inearit f o r  the dcvrloprnent of one 
branch of lrnowletlge in North America. I 
mas a young teacher just en te r i~ lg  upon the 
~vorli  of enlxnleraf ing the plants of Iowa x~llcn 
these reports began t o  appear, and remember 
with grntitnde the help they gave me, and the 
still  inorr helpful correspondence which begin- 

ning then has continutd to  tllc present. And 
this  is  not a n  intlioidual experience, as may 
l)e secn by ruizniilg over the lists of those wlzo 
sent their difficult specilncns to  lliin fo r  dcter- 
mination, and rrportetl by hiin mlder the 
lic:rtlir~g of " Co11tril)utors and their Contri-
hutiolls." The younger botanists of to-day 
have growl] u p  with a n  a b ~ ~ n d a n c c  of boolis on 
the I'unqi, and with compctcnt mycologists i n  
PO tllany of the cnllegrs ant1 universities that  
i t  has  h e n  as easy for  t h ~ n i  to learn the riamcs 
of the fungi  as ot' the flowering plants. The-y 
h a r e  not found it nc.cessary t o  scnd their 
specimens to a far-away specialist for  &leu- 
mination. So we sllould not expect then1 t o  
have the s:nnc fcclirig with regard to a carear 
like Dr. Pecli'q, as those of us  have whose 
uorlr began half a century ayo. Yet fo r  their 
s:~I\-c?we may wcll pause hcrc t o  enumerate 
some of the principal thing., i n  thi-, ma~l ' s  
life. 

C'harles TTorton Pccli was born 3Larch 30, 
1833, a t  Sand Lake, N. Y. ITe grnduatcd 
from TTnion (Iollege i n  1859, witli the tlcpri.c 
of bachelor of arts, anti later he was given 
the dcgreo, of A.11. and r).Sc. by the same 
institution. F o r  several Scars (1959 to 1867) 
lie follow~tl the teacher'.., ~~rofcssion,  firht i n  
the Rallcl Lnlre (lollrgiate Institute, and later 
the Albany Clnssival Tnqtitute. Then he  h g a n  
his real life work as botanist for  the Kew 
Yorlc State  Xuseu1-n. :tt Albarly, and this 112s 
rontilnred unt i l  tlul prcrcllt timc. 

And now w l l i l ~  we write the satklcninq word 
comes of such iucrcwsing pllysicaal infirmities 
clue t o  atlvanci~ig years as may wcll require 
hinl to  rest froin his long years of labor. 
There arc to-day rnfiny botanists all ovcr t h ~  
co~iiitrywho will reatl thi.; latest rcport witli 
old-time interest, atlclcd t o  a personal recard 
for  the veteran who has long occnpiecl so 
prornirielrt a p h c c  i n  the botanical fiel~l. I t  
is given to few men to prepare such a report 
as this latest one a t  the age of four  scorr 
years. I t  is tlie fortunc of few t o  htavc 
crcctetl so notable a monnment as he hac i n  
the serics everywhere kno~vn as "Pcclr's 
Reports." 
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