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nutrition a t  this institution, and since 1925 he has 
been chemist in the California Agricultural Experi- 
ment Station. 

Professor Hoagland has contributed numerous 
scientific papers especially in the fields of mineral 
nutrition of plants, soil acidity and soil and plant 
interrelationships. I n  the field of the mineral nu-
trition of plants he has done much to elucidate the 
process of the absorption of salts by the plant and to 
explain some of the anomalies appearing in this im- 
portant plant physiological process. I n  studying the 
mineral nutrition of plants, it  is of course important 
to control the environment. Professor Hoagland has 
devised an apparatus by which the conditions of light, 

temperature, humidity and culture solution may be 
controlled to such a degree that the growth of plants 
in duplicate experiments is identical as measured by 
yield, number of tillers, height of tops and other 
external features. 

I n  view of the very great services of Professor 
Hoagland to plsant physiology, the committee is  very 
glad to make the first award of the Stephen Hales 
prize to him. The members of the committee are 
A. L. Bakke, C. R. Ball and J. B. Overton, chairman. 

S. V. EATON, 
President 

H .  R. KRAYBILL, 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 

T H E  COLORIMETRIC DETERMINATION O F  

SOIL REACTION 
WHILE electrometric methods are now generally 

applied in the determination of the reaction of soil 
suspensions, the different electrodes do not always 
agree in their indications, and for this and other 
reasons it may be desired to obtain results by a colori- 
metric method. I n  order to observe slight differences 
in tint of indicators, it  is essential that a clear water 
extract of the soil be obtained. Various means to 
this end have been employed, such as filtration on 
conical or Buchner funnel with paper repeatedly ex- 
tracted until the apparent reaction of pure water is 
not affected by contact with it, dialysis, centrifuging, 
etc. Some of these procedures are objectionable on 
account of the time required, others because it is 
difficult to protect the extract from contamination. 
It has been found that clear water extracts can be 
obtained from many soils without the use of any filter 
medium other than the soil itself, in a reasonable 
length of time and without great risk of contamina- -

tion, by means of very simple apparatus. The method 
may not succeed with soils which tend to run together 
and lose their crumb structure when wetted, or with 
samples that have been ground, but in any case it is 
,easy to determine the possibility of obtaining a clear 
extract in this way. 

A percolating tube is made from a thin Pyrex test- 
tube, about 17 mm internal diameter, by drawing out 
the lower end to a cone about 5 cm long and 2 mm 
wide a t  the narrowest point. I t  is cut a t  this point 
and the thin tip heated to thicken and contract to 
about 1mm inside diameter at the tip. About 25 g 
of the finely granular air dry or slightly moist soil 
i s  charged into this percolator, gently shaken down 
and about the same amount of water poured on top. 
With most soils the water will penetrate the soil with- 

out much difficulty, and after a few drops have run 
from the tip, the percolate will be clear. The clear 
extract is received in the test-tube which is to be used 
for the color comparison, marked at 10 ml with a 
wax pencil, and suitably supported. The conical bot- 
tom of the percolator fits into the mouth of this test- 
tube and excludes air. As soon as sufficient extract 
has been collected, the indicator is added and the color 
compared with buffer mixtures in similar tubes. As 
water extracts of most soils are practically unbuffered, 
it is essential: for accuracy to use isohydric indicator 
solutions and other precautions described by Fawcett 
and Acree1 in a recent paper. Several duplicate 
samples of soil should be percolated at the same time 
in order to have sufficient extract for the repeated 
tests which may be necessary to determine the reac- 
tion with precision. C .  J. SCHOLLENBERGER 
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A METHOD FOR DETERMINING HARDINESS 
IN PLANTS 

METHODS of measuring the hardiness of plants by 
correlation with chemical and physical properties have 
been the subject of great interest and investigation in 
the past few years. A new method based upon the 
degree of exosmosis of electrolytes from tissue after 
freezing has been worked out in a preliminary way, 
and determinations of exosmosis have been made a t  
weekly intervals throughout the autumn on alfalfa 
roots from varieties of known hardiness. The amount 
of outward diffusion into distilled water is  determined 
by conductivity measurements, which indicate a pro-

1Edna H. Fawcett and S. F. Acree, "The Problem of 
Dilution in Colorimetric H-ion Measurements. 1. Iso-
hydric Indicator Methods for Accurate Determination of 
pH; in Very Dilute Solutions,'' Journal of Bacte~iology, 
vol. 17, no. 3:  163-204. 


