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CORNELL:Walter Norton Hess, "Studies on the 
Lampyridm. " Clarence Hamilton Kennedy, 
"Study of the phylogeny of the Zygoptera." 
Fred Waldorf Steward, LLDevelopment of the 
cranial sympathetic ganglia in the rat." Benja-
min Percy Young, "Attachment of the abdomen 
to the thorax among Diptera." Laura Florence, 
"Hog louse, Hcematopinus suk, LinnB: its biol- 
ogy, anatomy and histology." Walter Houisley 
Wellhowe, LLInsect fauna of the genus Cra-
tcegus.' ' 

GEORGEWASHINGTON l '  He-: Benjamin Schwartz, 
motoxinis from parasitic forms. " Frank Alex- 
ander Wetmore, "Body temperature of birds. " 
Thomas Elliott Snyder, "Colonizing termites." 

HARVARD: reactions of Vasil Obreshkove, "Photic 
tadpoles in relation to the Bunsen-Roscoe Law." 
James M o n t r w  Duncan Olmsted, ('Experi-
ments on the olfactory and gustatory organs of 
Arniurus nebulosus (Lesueur) ." Herbert Green- 
leaf Coar, LLShell of Balanus eburnus." Wil-
liam Norton Barrows, "Modifications and de-
velopment of the arachnid palpal claw, with 
especial reference to spiders." Leslie Clarence 
Dunn, '(Linked genes in m m a l s . "  Alfred 
Charleer Kinsey, "Studies of gall-wasps (Cyni-
pidce hymenoptera). " 

ILLINOIS "Olam%cation the: Hachiro Yuasa, of 
larvm of Tenthredinoidea. '' 

INDIANA "Compara-: William Marion Goldsmith, 
tive study of the chromosomes of the tiger 
beetles (Cicindelid~)." William Ray Allen, 
"Studies of the biology of freshwater mussels. " 

Iowa STATE: Gertrude Van Wagenen, "Coral 
Mussa fragilis, and its development." 

JOHNS HOPKINS: Bessie Noyes, "Experimental 
studiee on the life history of a rotifer repro-
ducing parthenogenetically (Proales decipiens) ." 
Hoyt Stilson Hopkins, LIConditions for conju-
gation in diverse races of Paramacium." , 

KANSAS:Paul Bowen Lawson, "Cicadillide of 
Kansas. ' ' 

MICHIGAN: Walter Norman Eoelz, "Coregonine 
fishes of Lake Huron.'' 

MISSOURI: Erwin Ellis Nelson, "Chemical compo-
sition of the ovaries and skeletal muscle of the 
f r e ~ h  water gar, Lepidosteus. " 

PENNSYLVANIA: Hall "FactorsJoseph Bodine, 
influencing the water content and the rate of 
metalboliam of certain Orthoptera. " 

PRINCETON Willis "Gem-cell: Wilbur Swingle, 
cycle of Anumns. I. The male sexual cycle of 
Rana catesfrava. " Elmer Lentz Shaffer, 

''Germ-cells of Cicada sept emdecim (Homop-
tera) ." 

WISCONSIN: Bert Cunningham, "Some studies in 
the natural history and early development of 
Chrysemys oCnerea." George Holman Bishop, 
Title for thesis not given. Archie Evans Cole, 
Title for thesis not given. 

YALE: Harry Hayward Cbarlton, "Spermato-
genesis of Lepisma domestics." Ruth B. How- 
land, "Experiments on the effect of removal of 
the pronephros of Amblystoma punotatm." 

CALLIE HULL, 
Technical Assistant 

SPECIAL ARTICLES 

A METHOD OF STUDYING T H E  ABSORPTION- 


TRANSPIRATION RATIO I N  NUTRIENT 

MEDIA 


SEVERALwriters have shnwn t h a t  the  water 
content of plants varie, ch the  hour of the  
day. This  variation is  course due to dif-
ferences i n  the  rates G water entrance and  
exit. Wil t ing takes when the  ratio of 
the  rate of entrance to  the rate  of exit is less 
than uni ty whether caused by excessive trane- 
piration or by a decrease i n  root absorption. 
These two plant processes may easily be stud-
ied as  a laboratory exercise in plant physiology 
by using water culture plants exposed to dif-
ferent .environmental conditions o r  placed in 
solutions of different osmotic pressures. T h e  
following experiment will serve to illustmte 
the manner i n  which changes i n  the  streng$h 
of solutions affect the ratio of ,absorption to 
transpiration. The method here described is  
practically the same as  one used by the  writer 
i n  a series of experiments reported by Living- 

T h e  roots of a tomato plant were passed 
through a hole i n  the rubber stopper of a large 
moubh bottle of about 600 c.c. capacity. A 
water-tight seal of chewing g u m  was made 
around the stem of the plant ;  a 2 c.c. pipette, 
graduated to 1/20 c.c. and a thermometer were 
inserted into the bottle through the stopper. 

livings st on, B. E., "Incipient Drying amd 
Temponary and Permanent Wilting of Planrts, as 
Related to External and Iuternal Conditions," 
Johns Hopkins Univ. Oir., March, 1917, pp. 176-82. 



-- 

518 SCIENCE [N. S. VOL. LII. NO. 1352 

The bottle and pipette were then filled with 
the nutrient solution, care being taken that no 
bubbles were inclosed beneath the stopper. 
LOSS in weight of the plant and container gave 
the amount of transpiration, while the loss of 
solution from the pipette gave the amount of 
root absorption after temperature corrections 
were made. These temperature corrections 
were made by comparing these pipette read- 
ings with those of a pipette in a similar bottle 
containing no plant, but exposed to the same 
set of conditions. Tnanspiration was measured 
in grams while absorption was measured in 
cubic centimeters, but as the variations in 
density of the solutions for these temperature 
ranges were small in comparison to the actual 
values dealt with $his correction was not made. 
The experiment was performed on November 
6, 1919, in the diffused light of the laboratory 
during a period when variations in tempera- 
ture and the index of evaporation were &light. 

TABLE I 

Data Showing Rates of Transpiration and Absorp- 

tion of a Tomato Plant with Roots Immersed 


Successively i n  a Three-salt Nutrient Solu- 

tion of 1.75 Atmospheres Osmotic 


Pressure, Cane Sugar Solution of 

5.06 Atmospheres Osmotic 


Pressure and Distilled 

Water 


Hourly Rate of 

Prmswe 

gram 
.41 

ec. 
.44 

I 
1.07 ' 3-salt, 1.75 atm. 

.37 1.19 3-salt, 1.75 atm. 

.28 .67 Sugar, 5.06 atm. 

.18 .62 Sugar, 5.06 atm. 

.46 1.12 Distilled water 
6 .32 .39 1.22 Distilled water 

When the hourly rate of absorption is in ex- 
oess of transpiration the ratio, A/T,  is greater 
than unity and the plant cells increase in 
turgor. When this rate is less than unity 
turgor is decreased and if the process is con- 
tinued long enough the cells become flaccid 
and the plant is seen to wilt. The plant gained 
in  turgor during the first two periods given in 
Table I., but during the third and fourth 

periods the ratio values decreased very much. 
This decrease was mainly due to lower absorp- 
tion rates since the roots were surrounded by 
a solution much stronger osmotically during 
bhese two periods than during the first two. 
The rates of absorption for the last two periods 
were greatly increased by placing the roots in 
distilled water. EARLS. JOHHSTON 

LABORATORY PHYSIOLO(~Y,OF PLANT 

MARYLAND
AGRICULTURAL 
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STATION 

THE AMERICAN MATHEMATICAL 

SOCIETY 


THE two hundred and twelfth regular meet-
ing of the society was held at  Columbia Uni- 
versity on Saturday, October 30, 1920, ex-
tending through the usual morning and 
afternoon sessions. The attendance included 
thirty-five members. President Morley occu- 
pied the chair. The council announced the 
election of the following persons to member- 
ship in the society: Dr. P. M. Batchelder, 
University of Texas; Miss Vevia Blair, 
Horace Mann School; Mr. E. H. Carus, La 
Salle, Ill.; Mr. W. E. Cederberg, University 
of Wisconsin; Nr. R. P. Conkling, Newark 
Technical School; Mr. P. K. Evans, North- 
western Mutual Life Insurance Company, 
Milwaukee, Wis.; &Ir. B. L. Falconer, U. S. 
Civil Service Commission, Boston, Mass.; 
Mr. J. A. Foberg, Crane Junior College, 
Chicago, 111.; Dr. Gladys E. C. Dribbens, Uni- 
versity of Minnesota; Professor L. E. Gur-
ney, University of the Philippines; Professor 
Archibald Henderson, University of North 
Carolina; Miss Jewel1 C. EIughes, University 
of Arkansas; Miss Claribel Kendall, Univer- 
sity of Colorado; Xrs. 14. I. Logsdon, Uni- 
versity of Chicago; 111. R. L. McNeal, Gen- 
eral Motors Laboratories, Detroit, Mich.; 
Mr. H. L. Olson, University of Michigan; 
Professor Leigh Page, Yale University; Cap- 
tain H. W. Rehm, Aberdeen Proving Ground, 
Md.; Mr. Irwin Roman, Northwestern Uni-
versity; Mr. Raleigh Schorling, Lincoln 
School, New Pork City; Mr. E. L. Thompson, 
Junior College, Joliet, Ill.; Dr. Bird M. 


