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THE IMPORTANCE OF COOPERATIVE STUDIES OF THE
BIOLOGY OF MAN

By Professor LEE R. DICE
DIRECTOR, LABORATORY OF VERTEBRATE BIOLOGY, UNIVERSITY OF MICHIGAN

Max is to-day the most studied of animals. He
is being investigated by anthropologists, anatomists,
physiologists, bacteriologists, parasitologists, patholo-
gists, geneticists, psychologists, psychiatrists, ecolo-
gists and other specialists in many sub-branches of
the broad field of biology. Most of these investigators
are fully competent and the results of their researches
are of high value. An increase in the volume of re-
search in every one of these fields would be profitable
and very desirable. I venture to suggest, however,
that in addition to the studies now being made of man
in each of these special divisions of science, it would
be highly profitable to study also the whole man in
relation to his heredity and to his environment. In
making this suggestion'T am well aware that numerous
investigations of man now in progress or recently
completed involve several diverse subdivisions of biol-
ogy. However, no investigation or group of investi-

gations now in progress is in my opinion sufficiently

comprehensive to secure anything like a complete pie-
ture of man the animal, as he exists in this constantly
changing world.

Every human being is the produet of his heredity
and of his environment. Arguments about which of
the two is the more important are futile, because no
group of hereditary factors in sperm or egg can pro-
duce an individual organism except through interac-
tion with the environment. Neither can the environ-
ment produce any organism without the presence of a
group of hereditary factors combined in a reproduec-
tive unit of some kind. We can and should, however,
measure to the best of our ability the role that each
hereditary factor and each feature of the environment
plays in the production and maintenancé of the indi-
vidual and of the race and species.

The importance of heredity in the development of
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-the heat increment is also shown by five series of
experiments conducted at this laboratory (Forbes,
“et al., Jour. Nutr., 10 (1935), 461; 15 (1938), 285; 18

(1939), 47; 20 (1940), 47), with mature as well as

with growing rats as subjects, in which the heat pro-
duction of animals receiving equicaloric diets differ-
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ing in protein content deereased slightly in the order
of the increase in protein.

E. B. Forses
~ R. W. Swirr
INSTITUTE OF ANIMAL NUTRITION, -
PENNSYLVANIA STATE COLLEGE

SCIENTIFIC APPARATUS AND LABORATORY METHODS

THE CHEMICAL CONTROL OF BERMUDA
GRASS AND OF CROWFOOT GRASS

SoptuM CHLORATEY 2 and eyanamide® have been sug-
gested for an eradication of Bermuda grass (Cynodon
dactylon Pers.). The compounds have been used with
a varying degree of success.* Experiments with other
herbicides seemed therefore indicated. As laboratory
experiments® had shown that ammonium sulfamate
has a high toxicity for Bermuda grass, tests at road-
side plots and at a tennis court were started with this
salt as well as with calcium thiocyanate, as this com-
pound had been used successfully in the eradication of
nut grass.®

Series of experiments were started in October, Jan-
uary, February, July, August and September, so as
to compare the influence of the various seasons. 0.5
- to 3 liters of the solution were sprinkled per square
. meter, which contained from 200 to 1,000 plants. The
calcium thiocyanate has always been used as a solution
1.25 molar in CNS-, while the concentration of the
ammonium sulfamate varied from 0.5 to 2 molar. We
are obliged to the American Cyanamide Company for
the supply with calcium thiocyanate solution and to
E. I. du Pont de Nemours and Company, Inec., for the
ammonium sulfamate.

The control of the Bermuda grass has been com-
pleted within a week with as small an amount as 0.6
1, 1.25 m CNS- per square meter if there was no rain
in the first four days after the treatment. The plots
remained free of weeds for three to six months after
the treatment. However, the success of the treatment
depends largely on the season. In dry weather the
control was complete. If there was about 0.5 inch
rain in the first few days after the application of the
solution, complete control of the weed could still be
reached by the use of 1 liter 1.25 m CNS- per square
meter. Heavier rains limited the eradication and
could not be counteracted by higher doses of the her-
bicide. Also the length of time for which a complete
control lasted was influenced by the rain, immigration
of weeds, especially crowfoot grass (Eleusine indica)

LFred V. Grau, C.4., 30: 61233, 1936.

2 Agr. Jour. (Barbados), 7: 13, 1938.

3 Sturkie, C.4., 32: 7147, 1938.

4 Robbin, Crafts and Warner, ¢“Weed Control,’’ p. 458,
MecGraw-Hill, 1942,

5 Fromm, Ciencia y Técnica, 1: 69, 1943,
6 Fromm, SCIENCE, 96: 337, 1942.

from neighboring plots ocecurred much quicker in the
rainy than in dry season.

Ammonium sulfamate killed the Bermuda grass in
doses of 0.6-1 liter of molar solution completely in the
dry season. The control lasted from 3 to 5 months.
Weaker solutions were only partially effective. The
rain affected its action more than that of the calcium
thiocyanate; 0.5 inch rain in the first 4 days already
reduced the control to about 90 per cent., stronger
rains made it rather incomplete.

Some of the plots treated with caleium thiocyanate
contained also a large number of crowfoot grass
(Eleusine indica). Ada Georgia? reports that carbolie
acid can be used for its eradication, but otherwise
little seems to be known about its chemical control.
Its eradication by 1.25 molar CNS- seemed much more
difficult than that of Bermuda grass. 1 to 1.5 liter per
square meter gave only a 50 to 80 per cent. control.
The picture changed, however, when the treatment was
preceded by a cutting of the grass. Then, 1 liter of
1.25 m CNS- eradicated 90 to 100 per cent. of the
grass within the first week, also heavy rains (more
than 3 inches in the first 4 days) did not seriously
interfere with the herbicidic action of the ealeium thio-
cyanate.

Hence, it can be said that 1.25 m CNS‘ or m am-
monium sulfanate control Bermuda grass effectively if
applied at the ratio of 0.6 to 1 liter per square meter
in the dry season. 1.25 m CNS- at the ratio of 1 liter
per square meter will eradicate crowfoot grass only if
the grass was ‘previously cut.

F. FroMM
Irma M. VipAL
POLYTECHNIC INSTITUTE OF PUERTO Rico,
SAN GErMAN, PuerTO RICO

7 A. Georgia, ‘‘Manual of Weeds,’’ p. 53, Macmillan,
1930.
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F YOU have not yet selected it or considered
it earefully for summer and fall classes, send
for an examination copy now.

Here are a few of the enthusiastic comments
from teachers and seientific reviewers:

® “Tt is the most outstanding book in the field.”
—B. H. WiLLIER, Johns Hopkins.

® “This is anatomy working before the eyes of
-the student. Laboratory guide and text eom-
bined, encyeclopedic in secope and brilliant in
brevity, this book has no present equal.”
—TaE SciENCE COUNSELLOR.

©® “Miss Hyman strikes out for the core of a
problem, either by reading and interpreting the
original work or by making her own dissections.”
—FreDERICK FERGUSON, Dept. of Biology,
College of William and Mary.

® “Miss Hyman is a gifted writer of textbooks.

. ... Her approach, from the systematic rather
+  than from the type aspect, is in accordance with
progressive ideas generally entertained on the
subject . . . the author has given us the most
“useful textbook on ecomparative vertebrate an-
atomy so far available in the English language.”
—SCcIENCE.

More than 31D colleges
used this book last year!

Used in ARMY and NAVY premedical courses in 31 colleges and universities

COMPARATIVE VERTEBRATE

"Anatomy

By
Libbie H. H; yman

Published in September, 1942, this book is the
greatly revised and expanded version of Miss.
Hyman’s earlier LABORATORY MANUAL FOR COM-
PARATIVE VERTEBRATE ANATOMY, which, pub-
lished in 1922, was used steadily and widely for
20 years, meeting no serious competition in its
field. In its revised form, COMPARATIVE VERTE-
BRATE ANATOMY is both a textbook and a manual.
It includes 164 new pages of text material, and
twice as many illustrations as the first edition.
Each system is traced from its embryonic be-
ginnings through its ehanges in the vertebrate
groups to its culmination in the mammals. The
development of each system is illustrated by
disseetions. $3.50
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