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T H E  ORGANIZATION O F  BIOLOGY AND AGRICULTURE 
By Dr. ROBERT F. GRIGGS 

CHAIRMAN, DIVISION OF BIOLOGY AND AGRICULTURE, THE NATIONAL RESEARCH COUNCIL 

Ovm and over again as I endeavor to facilitite 
the contributions of biology and agriculture toward 
winning the war, I encounter the unorganized and 
incoherent condition of our group of sciences. I 
have come to believe that this lack of organization, 
and the lack of unified objectives that goes with it, 
is of itself partly responsible for the comparatively 
ineffective application of biology and agriculture to 
the needs of a total-war. 

To assist in clarifying our funetions and our re-
sponsibilities, I have constructed an organization 
chart (Fig. 1). I n  its conception the chart is entirely 
abstract. I ts  contact with the present situation comes 
through the numbered references in the appropriate 
boxes to the national technical societies in whose 
hands to a large extent lies the professional guidance 

of those arts and sciences by which man produces his 
food and the organic raw materials which he uses in 
his civilization. 

To point out that the products of the soil constitute 
the most fundamental and the only really essential 
factors in man's existence is to state a truism to which 
there is no occasion to call your attention. The chart 
is presented, rather, to emphasize the complexity of 
the problem of organization which is faced by biology, 
using that term in its widest sense including its appli- 
eations. 

The outstanding feature of biology and agriculture, 
and it must immediately occur upon any consideration 
of these fields, is the number and diversity of the 
organizations included in the group. Whereas chem- 
ists of all sorts support one strong chemical society, 
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Koch-McMeekin Nessler reagent4 was used in this 
work, although others would probably be just as 
satisfactory. Since Beer's law was not found to be 
valid over a wide range, a curve had to be prepared 
from readings based upon standard solutions of am-
monium sulfate. Either fresh or dry material was 
found to be satisfactory for analysis, but the use of 
fresh material saved considerable time in sample 
preparation. A leaf punch which cuts out exactly 
one sq. cm of leaf tissue can be used, thus saving the 
time required to dry, grind and weigh the sample. 
Ten sq. cm of leaf tissue of most fruit trees is equiva- 
lent roughly to 100 mg of the dry material, and the 
area basis is just as satisfactory as a dry-weight 
basis for comparing samples. 

The procedure adopted is as follows: Transfer 100 
mg of dry material or 10 cm2 of fresh material to a 
50 ml Erlenmeyer flask. Add 2 ml of concentrated 
sulfuric acid and heat gently over a flame until the 
sample is broken down and partially dissolved. If  
nitrates are present, continue digestion for about a 
minute after dense fumes have been given off to allow 
for complete reduction of the nitrates by the organic 
matter. Allow to cool and add 0.5 rnl of 30 per cent. 
hydrogen peroxide. Heat gently-the solution should 
become clear and colorless. Continue the heating 
until dense fumes are given off-usually the solution 
becomes darker a t  this stage. Allow to cool and add 
5 drops more of 30 per cent. hydrogen peroxide and 
heat as before. I f  the solution is not conlpletely clear 
and colorless on further heating, add 5 drops more of 
hydrogen peroxide and heat again-repeat this pro- 
cedure if nccessary. No more than 5 drops of hydro- 
gen peroxide should be added a t  one time after the 
first addition, because a large excess of peroxide in 
the absence of organic matter will oxidize some of 
the ammonia. When the solution is perfectly clear 
and colorless on continued heating, cool, dilute with 
water and transfer with washings to a 100 ml volu- 
metric flask and make to volume. Transfer a 10 ml 
aliquot to a 50 ml valumetric flask. Add 2 ml of 2.5 
N NaOH to partially neutralize the excess acid and 1 
ml of 10 per cent. sodium silicate to prevent turbidity. 
Make to volunle and mix well. Transfer a 5 ml ali- 
quot to a colorinleter tube and add 4 drops of Nessler's 
reagent-mixing thoroughly after the addition of each 
drop. If  the mixing is not thorough, additional drops 
of reagent will be required to obtain the nlaximum 
color. Allow to stand for several minutes before tak- 
ing a reading on the colorimeter. A blue filter (Wrat- 
ten No. 49) was used in this work. 

Typical comparisons between the rapid and the 
Kjeldahl methods and recoveries of nitrate nitrogen 
added to apple leaf tissues are shown in Table 1. 

4 I?. C. Koch and T. L. McMcelrin, Jour. Am. CAem. Soc., 
46 : 2066-2069, 1924. 

TABLE 1 
REPRESENTATIVEANALYSESOF APPLE LEAF TISSUE AND 

RECOVERYOF ADDEDNITRATE NITROGEN. EXPRESSED 
AS PERCENTAGEOF DRYMATTER 

Sample Kjeldahl Rapid per cent. Recovery of 
No. method method :&",%& added NOS 

The time required to determine nitrogen by this 
lnethod in routine analysis was found to be about 10 
minutes per sample, making it possible for two 
analysts to complete a t  least 48 sanlples a day. 
Furthermore, the cost of reagents is only about one 
twelfth that of the Kjeldahl procedure. Numerous 
nitrogen determinations made on replicate samples of 
leaves of apple, pear, peach, cherry, apricot, grape 
and corn gave Kjeldahl accuracy. The solution ob- 
tained from the peroxide-digested material can be 
used not only for the determination of nitrogen, but 
also for phosphorus, potassium, calcium and mag- 
nesium. Rapid colorimetric methods for the deter- 
mination of these elements have been worked out and 
are now being prepared for publication. 

Since leaf analysis offers the most promising means 
of diagnosing nutritional deficiencies and unbalance 
within the tissue of the plant, and since it eliminates 
most of the uncertainty in determining the actual fer- 
tilizer needs of crop plants, it  is hoped that by the 
adoption of faster methods, leaf analysis, as a tool in 
increasing crop production, nlay come to be more 
widely used. 

IL. C .  LINDNER 
C. P. HARLEY 
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POST-DOCTORAL SCHOLAR- 
SHIPS AT THE OHIO 
STATE UNIVERSITY 

# I #  

THE ELIZABETH CLAY HOWALD 
SCHOLARSHIP 

Stipend $3000 for study in any field 

MARY S. MUELLHAUPT 
SCHOLARSHIPS 

Stipend $1400 to $1800 for study in 
any field of biology 

For application blanks address 

The Dean of the Graduate School 
The Ohio State University 

Columbus, Ohio 

Applications must be received by Iarch 15 

For Laboratory and 
Demonstration: 

Hylo #1 Melting Furnace, Cru- 
cibles, Assay Scorifiers, Muffles, 
Tongs, Asbestos Mittens, Anneal- 
ing Ovens. 

Dealer and Manufacturer 

ALEXANDER SAUNDERS 
96 Bedford Street New York, N. Y. 

LaMOTTE OUTFIT 
for determining 

Available Phosphorus 
This soil testing outfit represents the most 
recent development in determining available 
phosphorus in soil and gives the result in 
pounds per acre. A test can be accurately 
made in five minutes. Complete with La- 
Motte Soil Handbook. Price $12.50 F.O.B. 
Baltimore. 
LaMotte Chemical Products Co. 

Dept &HW Towson, Baltimore, Id .  

I 

• a .  Accurate to 
1 

1 , 0 0 0 , 0 0 0  
O F  A N  INCH 

Illustrated above is a 30" Schmidt 
Telescope Mirror, upon which the 

fine grinding has been completed. No 
part of the surface when finished de- 
parted from a true sphere by more than 
1/20 wavelength. This is a typical Per- 
kin-Elmer Corporation peace-time job. 

In time of war the armed forces of the 
nation are in urgent need of the manu- 
facturing facilities and skilled workrnan- 
ship capable of optical precision such as 
this. All our work today is devoted to 
the war effort. However, if your re- 
quirements are urgent, and directly 
connected with filling the needs of the 
military services, we shall be glad to 
cooperate with you. 
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Standard 

T o g e t h e r ,  t h e  five p o p u l a r  t e x t s  de-
s c r i b e d  h e r e  p a i n t  a c o m p o s i t e  p i c t u r e  
of  microbiology.  Singly,  e a c h  c o v e r s  
a d i f fe ren t  a s p e c t  of  t h e  s u b j e c t :  t h e  
f u n d a m e n t a l s  ; the non- technica l  s t o r y ;  
microb io logy  i n  re la t ion  t o  p u b l i c  
h e a l t h  ; microbio logy  a n d  p a t h o l o g y ;  
a n d  l a b o r a t o r y  technic.  At l e a s t  one,  
p e r h a p s  m o r e ,  is su i tab le  f o r  y o u r  pur-
poses.  U s e  t h e  c o u p o n  t o  o r d e r  t o d a y !  

MICROBES WHICH 
HELP OR DESTROY US 
This book is the product of the average lay-
man's need of becorrling "microbe conscious." 
Tlre authors cover historical background, 
then take up specific infections caused by 
~nierobes, food preservation, friendly mi-
crobes and microbes in relation to plant and 
aninral life. 

by PAUL W. AI,LEN, D. FRANK HO1,T-
MAN, & LOUISE ALLEN McBEE, Univer-
sity of Tenn. 540 pages, 102 illustrations, 13 
colar plates. $3.50 

Texts  for the7 

PRINCIPLES OF 
MICROBIOLOGY 
Those aspects of microbiology essential for 
the student of medicine are dealt with in this 
text. The sub.ject is presented so as to em-
phasize its application to medical sciences 
and disease prevention. 

by FRANCIS E. COLIEN, Creighton Univer-
sity School of Medicine and ETI-IEL J .  ODE-
GARD, College of Saint Theresa, Winona, 
Minn. 430 pages, 140 illustrations, 18 color 
plates, 20 tables & charts. $3.00 

MICROBIOLOGY AND 
PATHOLOGY 
In this text the student is given a broad view 
of microbiology and pathology first, by laying 
a foundation of underlying principles, and 
second, by showing the application of these 
principles to disease. Tlre second edition is 
revised, enlarged, up-to-date. 

by CHARLES P. CARTER, Carter's Clinical 
Laboratory, Dallas, Texas. 755 pages, 165 
illustrations, 25 color plates. $3.25 

BACTERIOLOGY OF 
PUBLIC HEALTH 

MICROBIOLOGY 
LABORATORY MANUAL 

The public health viewpoint is foremost in 
this text. Incorporated are only those de- This manual presents the science of bacteriol-
scriptions of symptoms and processes of ogy as a Part of biology. A definite form 
disease which are of definite value in un- for  each study is outlined, and each important 
derstanding the infecting organisms. The Phase is covered. 
presentation is systematic, easily grasped. by PAUL W. ALLEN & GEORGE M. 
by GEORGE M. CAMERON, University of CAMERON, University of Tenn. 243 pages. 
Tenn. 451 pages, 31 illustrations. $3.50 $2.00 

The C. V. Mosby Company 
3525 Pine Boulevard 
St. Louis, Mo. 
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