
trollable factors, i.e. time, hydrogen ion concentration, 
temperature, purity and concentration of reagents, stains. 

The subject is covered in.21 sections, as follows: Mi- 
croscopy ; Equipment ; Fixation ; Decalcification ; Section-
ing; Stains and Staining; General Staining and Mount- 
ing Procedures ; General Oversight Methods ; Nuclear 
Stains; Cytoplasmic Granules ; Enzymes ; Endogenous 
Pigments ; Exogenous Pigments and Minerals ; Various 
Cell Products; Fats  and Lipoids; Connective Tissue 
Fibers; Fibrin, Bacteria, Protozoa, and Other Parasites; 
Glia and Nerve Cells and Fibers; Hard Tissues; Various 
Special Procedures; and Buffers and Buffer Tables. The -

author throughout carefully specifies the Color Index 
Numbers of the stains and also the reference standards 
of purity of essential chemical reagents otherwise called 
for in his methods. A very useful series of tables for 
the preparation of buffer solutions is included. I n  so 
far as is possible, the rationale for procedures and the 
modification of old methods is indicated. The book is 
made a practical and workably integrated unit by virtue 
of many cross references. It is excellently indexed. 

This treatise on histopathologic technic will satisfy a 
need long felt by many pathologists and histologists alike. 

KENNETHM. RICHTER 
Uni,uers.ity of Oblalao?na School of Medicine 

Anlewal review of microbiology. (Vol. 1.) C. E. Clifton. 
(Ed.) Stanford, Calif. : Annual Reviews, 1947. Pp. 
vii t 404. $6.00. 

This first volume is an attempt to provide a r6sum6 of 
current research in the field of microbiology. It appears 
to be a critical evaluation of a wide range of subject 
matter including viruses, rickettsiae, bacteria, fungi, and 
protozoa, as well as some of their biological processes. 

I t  is commendable that an annual review of this field 
has been started. Researchers now may have the oppor- 
tunity to obtain a broad, comprehensive viewpoint in 
the working relationships of the various organisms. 

There are 17 different subjects represented: Morphol- 
ogy and Cytology of Protozoa, Antigenic Variation in 
Protozoa and Bacteria, Life Cycle of Malarial Parasites, 
Variation in Phytopathogenic Fungi, Variation in Phy- 
topathogenic Viruses, Some Aspects of the Problem of 
Growth Factors for Protozoa, Bacterial Metabolism, 
Nitrogen Metabolism, Industrial Fermentations, Quater- 
nary Ammonium Compounds, Antibiotics, Chemothera-
peutic Agents, Immunochemistry, Some Aspects of Active 
Immunization, Nedical and Epidemiological Aspects of 
Enteric Infection, The Rickettsiae, and Respiratory 
Viruses. 

Each of the 17 sections in this book is written by a 
contributor or contributors who have had personal experi- 
ence with the particular subject. The editors have done 
an excellent job in their choice of contributors. The 
various authors have done exceptionally well with their 
assignments although somewhat handicapped for the 
sake of brevity. Each section is well documented by a 
good working bibliography. This will be extremely help- 
ful for those who desire to obtain more information 
concerning the subject. 

The volume concludes with an author and subject index 
totaling approximately 20 pages. Students and workers 
interested in the various aspects of microbiology will find 
this book a helpful and useful addition to their library. 

BANNERBILL MORGAN 
University of Wisconsin 

Kampen m o t  Ogrlset, 193 5-1946. (((Weed colitrol ex-
periments. ") Hugo Osvald. (Ed.) (Publications 
from the Institute of Plant Husbandry, Royal Agri- 
cultural College of Sweden, No. 2.) Uppsala: Alm-
quist & Wiksells, 1947. Pp. 318. (Illustrated.) 25 kr. 

This volume of 18 papers presents the results of 12 
years of weed control research at the Royal Agricultural 
College of Sweden. The type and scope of these in- 
vestigations are worth noting since weed research pro-
grams are now expanding rapidly along many lines. All 
of the papers are of high technical quality, and space 
permits a review of only a limited number of them-
principally those concerned with weed biology. Although 
Swedish is the language used, excellent English sum-
maries are included, and all illustrations and tabular 
material are provided with English translations. 

Two papers on germination biology, by von Hofsten 
and- by Kolk, are here considered together. These con-
cern after-ripening, storage, and the influence of light 
(especially different daylight intensities), temperature, 
and moisture on the germination of weed species in 21 
genera, many of which are common weeds in this coun- 
try. Freshly harvegted seeds of Matricaria inodora ger- 
minated well in light, but, as they became older, the get- 
minative capacity in darkness increased. Old seeds of 
Thlaspi arvense germinated only under fluctuating tem- 
peratures. Light retarded the germination of both light 
brown and dark brown seeds of Sinapis (Brassica) 
arvensis when they were exposed to fluctuating tempera- 
tures. On the soil surface the light brown seeds germi- 
nated less well than the dark brown. Seeds of Avena 
fatua germinated a t  a temperature as  low as 20 C. 
Freshly harvested 'seeds of Clzenopodium album did not 
germinate a t  all, while older seeds did germinate, and 
about 5 or 6 times as well in darkness as in light. 

Kolk notes that the effect of light is modified by the 
age of the seeds. Four groups are recognized: (1) spe- 
cies in which young seeds germinate well in bright day- 
light and old seeds well in weak daylight (e.g. Cirsiuln 
arvense), (2) species that germinate well in weak day- 
light (e.8. Capsella bursa-pastoris), (3) species that ger- 
minate well in weak daylight or darkness (e.g. Stellaria 
meaia), and (4) species whose young seeds are unaffected 
by light, while older seeds germinate well in weak day- 
light (e.g. Agrostemma Githago). Varying temperatures 
(between 5 O  and 2 2 O  C) favor the germination of most of 
the species studied (e.g. Sinapis arvensis) as compared 
with constant temperatures (20°-22O C). For most of the 
species the optimum of germiaation, in weak daylight as 
well as in darkness, was found a t  a water content in the 
substrate (sandy soil rich in humus) of 60% of the 
maximum water capacity. At 30% of the maximum 
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water capacity seeds of species of CenOaurca, Galiunz, 
Sinapis, and Stellaria germinate quite well. Studies of 
germination a t  various depths led to the recognition of 
three classes: (1) species that germinate well on the 
soil lurface or a t  a shallow seeding depth, but not when 
covered more deeply than 2 cm (e.g. Stellaria media), 
( 2 )  species that germinate better a t  a shallow seeding 
depth, but do germinate when covered more deeply than 
2 cm (e.g. Cirsium arvense), and ( 3 )  species that germi- 
nate on t%e surface, a t  a shallow depth, and when covered 
more deeply than 2 cm (e.g. Agrostemma Githago). 

A soil seed-population study of Sinapis arvensis by von 
Hofsten revealed an  average of 267 living seeds for each 
16.8 liters of soil (0-30 cm in depth), or 4,445 seeds/mz 
a t  that depth for 9 different samples, the largest number 
of seeds occurring in the depth range of 15-25 cm. 

A remarkable example of the "equipment of plants 
in the struggle for space" is provided in the observa- 
tions of Osvald on.the poor germination and development 
of rape (Brassica napus and ~ . ' r a ~ a )  in patches of quack 
grass (Agropyron repens). Toxic root exudates were sus- 
pected. He cites the early work of Whitney (1904), a'nd 
Livingston (1905, 1907), of the USDA, on the presence 
of toxins in unproductive soils 'and also notes that, with 
the discovery of the effects of penicillin, streptomycin, 
and phytohormones, the toxin theory has attracted re-
vived interest. The substance extracted from finely 
ground dried stolons and roots is soluble in water and in 
alcohol. Tests indicate an  acid, and the effects on germi- 
nation resemble those of the growth substances. More 
than twice as high a concentration of the extract is re- 
quired for the total inhibition of oat seeds (50%) than 
that of rape (20%). A t  moderate to high concentrations 
of the extract, mold fungi, Mucor, Penicillium, and others, 
were favored, but a t  still higher concentrations mold 
growth is retarded. Mold fungi grow a t  much higher 
concentrations than do oats. Seeds prevented from ger- 
minating by the toxin often succumbed to the molds. 
Osvald advances an  hypothesis with far-reaching appli- 
cations: Resistance of certain species to hormone deriva- 
tives may be due to the fact that "they . . . produce simi- 
lar substances (or substances with similar effect) in 
fairly large quantities, and . . . are accustomed to hhese. 
Susceptible plants . . . probably produce growth sub-
stances in  small quantities (or other types of growth 
substances)." By this hypothesis he notes that many 
phenomena of plant growth and grouping of natural vege- 
tation may be explained, as "the ability of many grasses 
to supersede clover, the detrimental effect of grasses on 
fruit  trees, and the inability of many wild species in 
open vegetation (for instance, ,in mountains and along 
shores) to compete with grasses, even if these do not 
form a close stand. ' ' 

Three papers by Aberg, Schwanbom, and Wiklander are 
concerned with the effects of sodium chlorate on peren; 
nial weeds and on weed seeds in the soil. Osvald, von 
Hofsten, and Persson have an extensive study on pre-
planting soil treatments with calcium cyanamide in  grain 
crops. Von Hofsten writes on control methods involving 
stubble cultivation and surface accumulation of weed 
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seeds, on control of field thistle, and the use of herbicides 
on annual weeds. Aberg has a survey of weed-control 
work in the United States. Osvald, Denward, and Hberg 
have three articles on hormone derivatives in weed con-
trol. The editor, Hugo Osvald, closes the volume with a 
survey of present and future weed-control methods. In-
cluded here is  an  excellent tabulation (with a unique 
rating system) of the susceptibility of Swedish cultivated 
plants (64 spp.), weeds (90 spp.), and ligneous plants 
(20 spp.) to applications of sodium chlorate, calcium 
cyanamide, copper 'sulfate, sulfuric acid, dinitro-ortho-
cresol, and hormone derivatives. 

LAWRENCEJ. KING 
Boyce Thompson Inst.ltute for Plant Research, Inc. 

The essentials of plant biology. Frank D. Kern. New 
York-London: , Harper, 1947. Pp. vii t 440. ' (Illus-
trated.) $4.00. 

This new textbook is designed for a one-semester course 
in elementary botany. ' The book employs a fcliictional 
approach, yet presents basic botanical concepts in a pro- 
gressive sequence which enables beginning students to 
obtain readily a clear understanding of the unity of plant 
life. The text comprises two major parts: the manifes- 
tation of life, stressing individual maintenance, and the 
perpetuation of life, covering various aspects of racial 
preservation. The overview of the plant kingdom is pre- 
sented as a 50-page supplement on the great groups of 
plants. Attention throughout is centered upon plant 
activities and interpretation of life phenomena. The 
broad concepts of plant life bearing on human culture 
are expertly merged with the role of plants in contempor- 
ary affairs. 

The book is profusely illustrated with 260 figures, most 
of which are new and especially well adapted to  the full 
development of textual concepts. Several excellent full- 
page color plates contribute substantially to clayity of 
detail. The cuts are' of uniformly high quality both in  
choice of material and excellence of reproduction. The 
format and headings are material aids to the organization 
of subject matter, and the author's style of presentation 
provides unusual clarity and iilterest for student readers. 
The author has achieved readabilhy without sacrifice of 
scientific accuracy by minimizing the use of technical 
terminology and introducing i t  with care. Student in- 
terest has been attained by good organization, choice of 
interesting content, good illustrations, and diversity of 
references to practical applications of principles. The 
book is quite different from most of i ts  kind, and for a 
one-semester text i t  gives the reader an  exceptionally 
thorough grasp of plant science and its  importance in 
modern life: The 16-page index is very complete and 
greatly facilitates reference use of the text. 

The author has drawn ingeniously upon his rich first- 
hand acquaintance with the world flora and his long ex- 
perience in  presentation of the various disciplines of 
plant science. The excellence of content and style of the 
book will appeal to students and instructors. 

W. F. LOEHWING 
State University of Iowa 


