
SCIENCE 


cate therefore something as to thc age of this 
latcst and perhaps shortest stage of Lahontan 
history, but they can hardly represent any-
thing more. Tufa deposits above the Pyramid 
outlet level have no simple relation to the 
quantity of salines now retained in Pyramid 
waters, nor can any simple deduction be rea- 
soned therefrom. If Pyramid Lalie waters are 
comparatively fresh, that  is more likely to be 
the result of freshening by overflow than of 
freshening by desiccation. Tsowever, desicca- 
tion of Laliontan waters and perhaps of con-
centrated saline solutions may have taken place 
in the dry basins to the north. Large cluan- 
tities of salines were accumulated in an anal- 
ogous systenl below the Owe~ls Rirer, and, 
owing to natural relations there, they have not 
since been covered up. There is a good chance 
that similar deposits may have been formed in 
some concentration sink of the Lahontan 
Basin, which have since been buried in playa 
muds. 

ZTOYT S.GAL% 
W~SI-IINGTON,D. C. 

BOTANY IN TTJE AGRICULTURAL COLLEGES 

DR.E. R.COFCI;AND'S forarticle in SCIENCE 
September IS, 1914, entitled "Botany in the 
Agricultural College," opcns ~xp for discussion 
a many-sided problem of high pedagogical 
importance to agriculture. While we nlay 
agrce to the clefinition '"that the raising of 
crops is essentially ~ ~ o t l ~ i n g  more or less than 
applied botany," i t  is a pi1,iful commentary 
that  what we linow of the raising of crops has 
in the main been gained without the help of the 
botanist. Indeed, one of our best-linown Amer- 
ican botanists contends that problems of crop 
production may safely be left wholly to the 
argonomist and horticulturist. 

The chemist infinitely more than the botan- 
ist has interested himself in the great problem 
of securing a lavger crop return from the 
soil. Indeed one inust give high credit to the 
chemists for the inqiste~lt eEorts they have 
made to bring their science into affiliation 
with all other sciences and with practical indns- 
tries. We have to-day almost endless sub-
divi~ions of chemistry, such as biological chem- 

istry, agricultural chemistry, engineering 
chemistry, physiological chemistry, bacterio-
logical chemistry, etc. There is hardly a line 
of human endeavor to which the chemist has 
not striven to apply his Ixnowledge in a prac- 
tical way. AIuch of thc so-called agricul-
tural chemistry is more properly plant, physiol- 
ogy, but chemists have occupied the field with 
scarcely a protest from botanists. I n  stvilxing 
contrast to the chemist, botanists have shrunk 
from what should be the major application of 
their science; namely, that  of crop production. 
A marked exception is plant pathology along 
which line the best contributions of botanists 
to agriculture have been made. I n  very reccnt 
years the study of genetics as applied to agri- 
cultural crops also promises to produce much 
of high economic value. It is true that there 
are numerous texts purporting to treat of agri- 
c~xltural botany, but they are mostly of a char- 
acter creditable to neither agriculture nor 
botany. The best texts that relate to agri-
cultural botany or a t  least to crop production 
have been written not by botanists but by 
chemists. 

Perhaps no one really cluestions that the 
study of the factors that  go to malie crop pro- 
duction is the province of plant ecology and 
of plant physiology, including genetics, but 
one nlay search the whole literature of these 
subjects without finding a single paper devoted 
to the relation of any one environmental factor 
to quantity and quality of yield, the very thing 
with which crop production is concerned. 
Botanists seem scarcely to have realized that 
yield is a measurable result of the same sort as 
the rate of growth, or the amount of water 
transpired, or of carbon assimilated. 

Our actual lmowleclgc of the relation of 
factors both cxtcrnal and internal to yield is 
rery largely thc worlr of non-botanists. In-
deed, excepting for the work of chemists it is 
still largely confined to the facts gathered by 
actual experience in the growing of crops, most 
of i t  antedating the development of modern 
science. 

Since the advent of modern science six great 
discove~iesor lines of aclvance have contributed 
to greater crop procluction or a t  least to a 
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clearer understanding of the factors involved. 
These are as follows : 

The Gaseous Food of Plants.-Knowledge 
of these centers about the discovery of carbon 
dioxide assimilation (photosynthesis) and 
oxygen respiration, the main points of which 
were cleared up by Ingelz-House (1779--6796) 
and Xeriebier (1782 3800). Saussure (1804) 
first proved that plants combine water with 
carbon dioxide in carbon assimilation. 

The IlIinerul Food of Plants.-Saussurc 
(1803) recognized clearly the necessity of tllt 
ash col~rtituents of plar~ts and that these were 
derived from the soil. The conception, hom- 
ever. was much older, clating back a t  least to 
Paliasy in 1563. These ideas, however, met 
with little acceptance until after 1840, whcn 
the writings of Liebig and thc experiments 
of 13ou~singault, Salm-ITarstniar and others 
cleared up  all the important points before 
1860. 1,iebig must be considered as the great 
dynamic force thai impressed the importance 
of this 1;nowledge on aqriculture. While some 
of I,irbig7s ideas were erroneous, his writings 
profoundly afYected agriculture and his gen- 
eral ideas of the importance of mineral fertil- 
izers dominated scientific agriculture until the 
ireginning of thc present century and still 
exercise a potent influence. The fertilizer 
experiments conductrd by Lawes and Gilbert 
at Rothamsted still remain the most extensive 
of their kind, and thcir results have contrib- 
utecl much to snpport Liebig's theory. 

The Organic Food of PInnts (Nitrogen).- 
Liebig believed that  all ordinary plai~ts ob- 
tained their nitrogen directly from the am-
monia in the air, but Boussingault (1853-5) 
proved that various plants would not thrive in 
a soil containing all essential elements but 
nitrogcn, but grSew i~ormally if nitrates were 
added. 

T h i l e  the fact had bee11 known long previ-
ously that  ammonia bccalne changed into 
nitrates in soil, Scf-ilosing and Muntz (1877) 
fir.;t prorcd that i t  was due to microorganisms, 
which were finally isolated by TVinograilsliy in 
1890. 

ETellriegel ( 3  888) demonstrated illat legumes 
arc able to utili/e atmosgllcric nitrogen through 
the agency of bacteria in the root nodules. T t  

was ~rcviously kllown that these plants could 
obtain more nitrogcn than was present in the 
soil. 

Plant  Breeding.--Three other tliscoveries 
have led to great improvement in our crop 
plants themselves. These are: (1) The proof 
of the sexuality of plants by Cameraxius 
1691-4; (2) the hybridization of plants by 
Iiolreuter, 1760-1770; (3) the discovery of the 
laws of hybridization, &Fendel, 1865. 

Inzprovemeni in &fecl~anicalAppliances.--
Tlre developlnent of improved macl~inery for 
the tillage of the soil, the sowing of the seed, 
and the harvesting of the crop has had a pro-
found influence both in jncreasing the amount 
and decreasing the cost of production. The 
invention arid irnprovernent of agricultural 
mac+hinery has been the work of a long list of 
inventors. 

Conk-ol of Iqzsecis and Diseases.-The irn-
portant methods for the direct control of in-
sects and plant diseases center about the dis- 
covery of Bordeaux niixture by Millardet i n  
1855; of the use of Paris  grcrn for biting in- 
sects beginning about 1868; the value of kero- 
sene emulsion for sucliing insects about 1871; 
and the development of fumigation with hyilro- 
cyanic-acid gas, 1886-1888. 

Indirect methods of control have been greatly 
advanced by the investigations of both ento- 
rnologiqts and plant pathologists. 

Of these six lines of advance three are due 
alrnost wllolly to cheniists, one to mechar~ics, 
onc wholly to botaniqts, and one partly to 
botanists and partly to eritomologists. Tt may 
bc argueti that the che~nibts' contributions are 
really plant physiology, but this does not alter 
the fact .that the morlr was done by chemists 
arrd that  f i ~ r t l ~ e rrcscarrll into the food of 
plants, a t  least of crop plants, is still largely 
directed by cllcmists and not by plant pllysiol- 
ogists. 

At  the 1914 session of the Graduate School 
of Agriculture l1clt3 at the University of Mis- 
souri an incidcntal tliscussion led to a general 
expression of opinion regarding the training 
of American agronomists. There was com-
plete agreement that the botanical side of their 
trtiining is wholly inadequate. Indeecl with 
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the exception of plant pathology i t  is exceed- 
ingly difficult to find graduates in botany 
whose training has given them either a taste or 
a qualification for the innumerable problems 
surrounding crop production. Almost none 
take the U. S. Civil Service examinations, the 
result being that the 1,ositions are mostly filled 
by graduates in agronomy with but meager 
botanical trnining. 

The result of this condition of affairs is 
cletrimental to the advance both of botany and 
of agronomy. The young botanist is neither 
trairied nor encouraged to look upon the prob- 
lems of crop production as the legitimate and 
greatest field for his future activities. Con-
sersely, agronomy suffers because far too few 
botanists lend their aid to the study of plants 
under cultivation. 

The charge has sometimes been made that 
botanists purposely avoid grappling with the 
enormously difficult pllysiological and ecolog- 
ical problems that every agronomist and horti- 
culturist encounters. I do not believe that 
Anlerican botanists have ever consciously taken 
this attitude, but they have been willing to 
leave the work largely to chemists and otliers 
of very limited botanical training. I n  short, 
they have not asserted their rights to this 
field of plant phenomena nor proven them by 
actual accomplishment. 

Botany has progressed greatly in  America in  
the past twenty years, in spite of the fact that 
it has woefully neglected its greatest applica- 
tion; namely, crop production. 

It is difficult to clisagree with Dr. Copeland's 
proposition "that the best scientific founda- 
tion for plant industry is a knowledge of plant 
physiology," except to add that equally neces- 
sary is a Imowledge of the adaptations of each 
plant, which is ecology. The fact remains, 
however, that plant industry or crop produc- 
tion far ailtedates botanical science, and most 
of its progress has been purely empirical; that 
even yet our knowledge of the physiology and 
ecology of any one crop plant is woefully 
incomplete. 

I would go still further than Dr. Copeland, 
however, and assert that the whole field of 
plant culture o r  crop production is one of plant 

ecology ancl plant physiology. Until this is 
recognized by botanists progress in crop pro- 
duction will continue to be largely the work of 
non-botanists. C. V. PIPER 

U. S. DEPARTMENT AGRICULTUREOF 

IN REGARD TO TIJF: POISONING OF TREES BY 

POTASSIC CYANIDE 

INSCIENCE October pub-of 9, 1314, was 
lished a short letter telling of a successful at- 
tempt at  poisoning the cottony cushion scale 
by inserting cyanide of potassium in a hole 
bored in the trunk of the tree. I have since 
received a number of letters asking for further 
information regarding my "process." and tell- 
jng me of numerous cases where trees have 
been killed by poisoning the sap with some-
thing beside potassic cyanide. I would ac-
cordingly like to take this opportunity of 
stating that I am not experimenting in either 
entomology or horticulture; that I have no 
process, and that I gave in my letter to SCI-
ENCE a plain statement of the method and re- 
sults of my experiment. I did this in the 
hope that i t  might serve as a suggestion to 
others who are working in the same field. 

1was told by several of my colleagnes who 
are working in biological subjects that any 
poison fatal to insects would kill a tree before 
I put the cyanide in the trees, and I have 
read in a recent number of SCIEXCEof the de- 
structive effects of putting potassic cyanide 
and something else under the bark of fruit  
trees. I have accordingly chopped down the 
peach tree referred to in my former letter and 
have examined both the wood and the bark 
around the hole in which the cyanide was in- 
serted. I n  both the wood and the bark there 
was a discoloration around the hole extending 
less than one eighth of an inch. Outside of 
this ring I could notice no change in either. 
I am not positive that as great an effect woultl 
not have been produced if the hole had been 
left empty. One proof that the bark was not 
seriously poisoned about the hole was seen in 
the fact that it had begun to grow over the 
opening. This is also true in the case of the 
broom and the orange tree referred to in the 
previous letter. The peach tree was cut down 


