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THE SOCIAL, EDUCATIONAL, AND 

SCIENTIFIC VALUE OF 


BOTANIC GARDENS1 


ITis a noteworthy fact that the United 
States is beginning to appreciate botanic 
gardens. This appreciation may be rela- 
tively superficial as yet, but the superficial 
is usually the preliminary step that leads 
to the fundarnential. The desirability of 
botanic gardens was not obvious when 
large areas in a state of nature were a ~ a i l -  
able to almost every one; but when we 
developed congested populations in cities 
and made artificial most of our open areas, 
the thought of botanic gardens bogan to 
take form. 

Those of you who have traveled in 
Europe must have been impressed by the 
multiplicity of such gardens. They began 
there in the form of monastic gardens, in 
which the so-called "simples," used in  
primitive medicine, were cultivated. Then 
they came out into the open as city gar- 
dens, chiefly for the enjoyment of the 
people and to beautify the city. Finally, 
they became also scientific, and gradually 
led to such great estiablishments as the 
botanic gardens at Rome, Geneva, and 
Paris, the great modern gardens on the 
outskirts of Berlin and Munich, and that 
greatest of all garden establishments, the 
Kelw Gardens of London. These are (but 
conspicuous illustrations of what almost 
every European city had developed before 
we began to think of garden eetablish-
ments. 

I wish to speak of three conspicuous con- 

1Address delivered at the dedication of  the lab-

Oratory and plant of the 
Botanic Garden, April 19, 1917. 
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t r ih t ions  that such an estmblishment can 
make, not all of whiich are appreciated as 
they sllould be. There is no 'better audi- 
ence for this purpose than the friends and 
supporters of the Brooklyn Botanic Gar- 
den, which has achieved more in certain 
directions than any other garden in the 
country. I wish you to realize, not only 
that your support is justified, but also that 
perhaps you have builded better than you 
knmv. I shall speak of these three con- 
tributions in what I conceive to be the 
inverse order of their importance, in the 
sense that the superficial, however desir- 
able, is less important than the funda-
mental. 

1. The first is the social contribution. 
"Social" is a very inclusive word. Any-
thing that contributes to the welfare of a 
community, in any way, is a social con- 
tribution. I n  this sense, the results of edu- 
cation and of religion are also social. I 
arm using the word in no such general 
sense, however, but simply to include the 
betterment of city conditions for living. 

A 'botanic garden is a social contribution 
because i t  is one answer to the problem 
of congestion. I t  is not sufficient to have 
open spaces, even when those spaces are 
beautified as parks. There can not be too 
many of these, but something more is 
needed. I wonder if you all appreciate 
what the touch of nature means. It is 
something more than open space for 
breathing. It is a kind of elixir that helps 
men to be men. The garden is a museum 
of nature, not merely an area left to na- 
ture. I n  it there are assembled the repre- 
sentatives of many regions, so that it gives 
a world contact. I t  is a great service to 
give any community the opportunity of 
such a (contact. 

The contact with nature presently de-
veloips the contact of interest, and interests 
outside the routine of living, when these 

interests are worth while, are both curative 
and stimulating. Then when interest is 
awakened, and plants are examined as in- 
dividuals, and not merely as a general 
population, the wonders of cplant life begin 
to appear. I wonder how many know why 
leaves are green and flowers colored; why 
some plants are trees and others herbs; 
why some trail and climb, and others stand 
erect. A11 of this vegetation is the natural 
covering of the earth, which cities have 
eliminiated. It is the covering that makes 
your livas and all life possiible. I should 
say, therefore, that the mere presence oE a 
botanic garden in a city is like having the 
spirit of nature as a guest, and all who 
become acquainted with this spirit are the 
better for it. 

There is nothing more artificial than city 
life, and therefore nothing more abnormal. 
Some are aible now and then to renew their 
contact with the natural and nornzal, but 
most are not. A botanic garden brings to 
the many a touch of what only the few can 
secure for themselves. You have doubtless 
developed some very definite and effective 
ways of expressing the social contribution 
of this garden to the life and welfare of 
this community. But to me, speaking in 
general tenms, the conspicuous social con-
tribution is to provicle the opportunity, and 
see to i t  that all the people take advantage 
of it. 

2. The second is the educational con-
tribution. It is this contribution to the 
community that you have developed with 
remarkable success. Nature is a great 
teacher when 8he really comes in contact; 
with the pupil. The notion i5 too preva- 
lent that knowledge cornes from books; that 
one can read about nature and acquire 
knowledge of nature. One might just as 
well t ry to acquire knowledge of business 
by reading about busin~ss. Knowledge 
comes from experience, from contact. We 
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must distinguish between knowledge and 
information. Knowledgp is fir&-hand, ob- 
tained from actual aontact with the ma-
terial. Information is second-hand, 
hearsay, coming from no actual experience. 
Reading about nature, therefore, brings in- 
formation.; loontact with nature brings 
knowledge. To serve a community by 
bringing its children into contact with na- 
ture is a great educational service. 

Perhaps the most significant contact yith 
nature is the handling of plants. We are 
seeking now for an anmy of people with 
some experience in handling plants; for 
more people who will cultivate plants 
wherever space permits. You have been 
made to realize, in these days of testing 
our resources, that the most important ma- 
terial prdblern we are facing (as a, nation 
is the prdblebm of food~production and con- 
servation. Food-production has lagged far 
behind population, and this increasing gap 
must be closed up. Our science of trans- 
portation has far outstripped our science 
of foodiproduction, so that we have come 
tio depend not only upon a diminishing 
food supply, but also upon transporting 
thlat supply across a continent. To learn 
to gmw plants anld to g r m  them every- 
where, especially near our great centers 
of ipapulation, is a crying need. 

The development of home gardens, there- 
fore, is not merely a service for social bet- 
terment that all recognize, but i t  is becom- 
ing more and more a public necessity. Any 
institution that gives you and your chil- 
dren this training is not merely an educa- 
tional institution, but also a public bene- 
factor. A Botanic Garden doing such work 
is like a power house, radiating energy 
throughout the community. Such training 
is an equipment which not only enriches 
life, but i t  is also an equipment for service. 
In providing such an opportunity, a city 

can do nothing better for its young people 
and its homes, and through them for itself. 

These two contributions, social and edu- 
cational, seem very obvious, but the third 
contribution needs fuller explanation. 

3. The third is the scientific contribu-
tion. This I regard as your great oppor- 
tunity, and I wish to help you realize it. 
We are a very practical people, and unless 
we can see immediate returns from an in- 
vestment, we decline to undertake it. Very 
few people appreciate what it has taken to 
make things practical. We speak of funda- 
mental science and practical science ;some-
times we call these two phases pure science 
and applied science. The general impres- 
sion is that pure science holds no relation to 
public welfare, and that applied science 
serves our needs. You should know that all 
applied science depends upon pure science ; 
that there would be nothing to apply unless 
pure science had discovered it. If we had 
only applied science, it would soon become 
sterile. It is pure or fundamental science 
that keeps applied science alive, that makes 
progress possible. For example, if Fara- 
day had not worked in pure science, Edi- 
son would have had no basis for his wonder- 
ful inventions. And so i t  is throughout the 
whole range of the practical things we are 
using to-day. To neglect pure science and 
support only applied science would be like 
wanting children and eliminating parents. 
When I hear those who are regarded as 
practical men lauding our practical 
achievements, which certainly deserve 
praise, but speaking lightly of work in 
fundamental research, I think of them as 
those who would praise the practical elec- 
tric light and forget the impractical, be- 
cause unseen, power house. Scientific re- 
search is the power house that generates all 
the energy we apply in developing what 
may be called the machinery of our civiliza- 
tion. 
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I wish now to indicate, by a single illus- 
tration, how such an institution as this may 
become a great laboratory for public serv- 
ice. My illustration is intended only to 
indicate how fundamental research is of 
the greatest service to public welfare, a 
source of energy to be called upon and ap- 
plied as needs arise. I t  is not intended to 
indicate the specific Iiind of work that any 
given garden should nndertake; this may 
well vary, but it is a good illustration of 
the value of research work in general. 

I have indicated the problem of food pro- 
duction that our nation is facing to-day. 
I n  some way our food production must 
overtake our population. Over a century 
ago certain men were speculating about evo- 
lution. The subject of evolution was not a 
science, because men were meditating 
rather than investigatiqzg. Certainly noth- 
ing could have seemed farther removed 
from general human interest than this spec- 
ulation. About a century ago speculation 
about evolution merged into the science of 
evolution when men began to observe the 
facts upon which such a theory could be 
based. For a century, observation and in- 
ference went on until they had reached the 
limit of nsefillness. Near the beginning of 
this century, men concluded that the only 
way to secure further progress was to test 
by experiment whether one kind of plant 
could actually produce another kind. I n  
observing the behavior of plants in brccd- 
ing, they began to uncover the laws of he- 
redity; and as knowledge of thcse laws in- 
creased, it became evident that this knowl- 
edge could be applied to the practical 
handling of plants, and what we call our 
revolution in agriculture followed. I t  is a 
far cry from a speculation about evolution 
to the solirtion of oirr food problem, but the 
continuity is unbroken. I t  is by slrch essen- 
tial and generally unrecognized service that 
scientific research is contributing to human 

welfare. I wish to be more specific and to 
indicate some of the ways in which science 
has solved this food problem. 

Through scientific work in the study of 
heredity, we have learned to multiply the 
races of our useful plants so that they may 
fit in more exactly to the variable condi- 
tions in which plants must be grown. I t  is 
a curious fact that we have been blind so 
long to the teaching of nature that condi- 
tioris for plants are not the same every- 
where. We have always realized that the 
natural vegetation of this country is not a 
monotonous covering. Every change in 
vegetation indicates a special set of condi- 
tions for plant growth, and yet we have 
been trying to grow the same races of plants 
everywhere. The result has been that we 
have gotten maximum returns from some 
areas, minimum retnrns from others, and 
medium returns from the rest. Our total 
result has been sn  average. By rnultiply- 
ing races of plants to fit conditions more 
closely, our total result will not be an aver- 
age, but a nzaxinzum everywhere. This one 
suggestion of science will double our pro- 
duction. 

One of the most destructive enemies of 
our crops is drought. On the average our 
production is cut in half by this enemy. 
Scientific investigation has shown that it is 
possible to develop drought-resistant races 
of all our useful plants. This means the 
possibility, not only of insuring our crops 
against drought where they are now culti- 
vated, hut also of increasing enormously 
the area of cultivation, by adding the so- 
called arid regions of perpetual drought. 

Another destructive enemy of our valu- 
able crops is disease. The government has 
expended millions of dollars jn the study 
of plant diseases, in the hope of reducing 
the loss. ?'he scientific work of recent years 
has shown that i t  is possible to breed dis- 
ease-resistant races. Plants, like human 
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beings, difTer in their susceptibility to dis- 
eases. Some are immune, and others are 
susceptible. This means that we can culti- 
vate immune races and let the susceptibles 
perish. We can not handle human diseases 
in this way. Before what we speak of as 
the wonderful advance of medicine, we 
were unconsciously practising selection of 
the human race for immunity. The sus- 
ceptible~ disappeared and the immunes sur- 
vived. Now medicine has been so successful 
that i t  saves the susceptibles and keeps 
them mixed with the immunes, so that our 
human problem is more difficult than i t  
used to be. But we have no such sentiment 
about plants, and we can cultivate im-
munity and elimmate susceptibility. 

I am told by those who are trained in col- 
lecting such statistics that if these sugges- 
tions of scientific research can be generally 
applied, our food production will overtake 
our population. It is in such ways that the 
results of science find application. This is 
not merely a local service, but a national 
service, and in such a time as this i t  is a 
patriotic service. 

May I call your attention to the work of 
the National Research Council in connec-
tion with your opportunity. This council 
has been appointed by the National Acad- 
emy of Science at  the request of President 
Wilson. Its purpose is to bring into coope- 
ration all of our scientific equipment in an 
attack upon the problems we are facing. 
This week we have been canvassing the 
problems that need immediate attention, 
and they are to be assigned to various re- 
search centers, where properly trained men 
and adequate equipment are available. I 
want to include this institution in these as- 
signments. Your opportunity is an un-
usual one, for already you have many 
things that are needed. You have the op- 
portunity to respond to this call from your 
country, and to see to i t  that research is 

properly provided for. Such research work 
not only provides what are called the sin- 
ews of war, when war becomes necessary, 
but i t  also means progress and power in 
time of peace. I t  is this opportunity that 
led me to say earlier in this address that 
perhaps you have builded better than you 
knew. 

Do not be misled into thinking that only 
those problems should be attacked that have 
been developed by some immediate need. 
Research is like the exploration of a new 
country. I t  must be traversed throughout ; 
all trails must be followed and mapped. 
Some trails will lead to rich lands and valu- 
able mines; others will not. No one can 
tell until everything has been explored. 
Your research work here should mean an 
exploration of nature as represented by 
plants, and there is no more important re- 
gion of nature. The more we know about 
plants, the more intelligent we become in 
handling them. I have known scientific ex- 
plorers who discovered a new country and 
mapped it, but no one at  the time recog- 
nized it as good for anything. Years after- 
wards i t  was discovered that i t  was rich in 
possibilities. 

Years ago an Austrian monk, working in 
his monastery garden, discovered some in- 
teresting behavior in the plants he was 
breeding. He recorded his facts and his 
conclusions in an obscure journal, and no 
one paid any attention to it. What could 
be expected from a monk pottering in his 
garden? Years afterwards, the contribu- 
tion was discovered, and to-day i t  is the 
basis of most of our work in the study of 
heredity, and this in turn has made our 
agriculture scientific. No one knows what 
may turn up in a garden like this one of 
yours. I t  is a gold mine of opportunity. 
See to it that i t  is cultivated. 


