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Possibilities for International Co-operation in Agroeicological Investigation. 

The idea of international co-operation for the solving of the fundamental prob­
lems of agriculture is not new; it was the basic idea in the foundation of the In­
ternational Institute of Agriculture in Rome, and also ofthe periodical international 
Agricultural Congresses. But up to the present there has never been prepared on 
an international scale a detailed scheme of the work to be done in the sphere of ex­
perimental agronomy, although the need of such a plan is increasingly felt among 
workers in agricultural science. 

During the last fifty years scientific agriculture has developed very rapidly 
in all directions. The progress of agricultural chemistry made possible the devel­
opment of the great industrial enterprises of commercial fertilisers, and there is 
an increased development in this industry from year to year in the different coun­
tries, more particularly as regards nitrogenous fertilisers. The improvement of trans­
port facilities, the increase of motor traffic, and at the same time the increasing 
use of electric power for industrial purposes have had a great influence upon farming 
in nearly all parts of the world, owing to the utilisation of tractors along with various 
types of ploughs, harrows and cultivators. Recent progress in biological science 
and especially in _genetics has given a strong impetus to the production of selected 
seeds of the different field crops both for the home country and for distribution 
in foreign countries. 

No doubt all these facts are evident signs of progess and we are rightly proud of 
them; but close observation would reveal in many cases difficulti<:;s and defects in 
the application of these conquests to agricultural technique and would show that 
there is almost no scientific control of the sale or use on the farm of the industrial 
products referred to. Every farmer has to decide for himself on his purchases for 
the improvement of the yield of his farm and often be has no idea what the effect 
will be of the new products on his live stock or his fields. It may often happen that 
the farmer on the strength of advertisement claims purchases a fertiliser and then 
discovers that it is of no advantage to him, probably because his land needs another 
type of fertiliser. 

The chemical industries are very highly organised for the sale of their products, 
with an international syndicate owning large capital and an organisation for pro­
paganda and sales, for instance, the Kaly Syndicate, and also numerous local corn­
pan es in various countries as well. 

T ec. 8 Ing. 
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In the same way the manufacturers of agricultural machinery have organised 
large syndicates for the production and sale of farm machines ; for instance, the In­
ternational Harvester Company and others of less importance in America and also 
in Europe, such as the Association of the manufacturing companies of farm machin­
ery in Czechoslovakia, which has many factories working for the export trade. 
The majority of the large industrial enterprises are trying to turn out a universal 
type of machine suitable for all kinds of soils, climates and types of farming. This 
would mean a diminution of production costs by the serial manufacture of a large 
quantity of machines, thereby enabling the makers to compete more effectively 
on the market. But a universal type is not always a standard type for any one 
country, and the farmer often experiences disappointment after having bought the 
farm machines advertised as "universal". 

The same is the case with the distribution of selected seed of wheat, rye, oats, 
barley, maize and other field crops sold by world renowned seed firms, plant breed­
ing companies or seed growers' associations. The advertisements of these com­
panies attract the attention of farmers, who often order seeds from abroad without 
being sure of their usefulness under different conditions of land and climate. 

The real problem is how to ens11re that the farmer can obtain correct informa­
tion in such cases, how, in fact, to regulate the purchase of fertilisers, machines and 
seeds, so as to reduce the risk for the farmer. 

It is clear that only agricultural experimental work we11 organised by special 
institutions could be of assistance to the farmer in his choice of the modern agricul­
tural improvements to be applied on his farm, in the special conditions of each 
country and each agricultural region. 

Agronomy, as a science, should not give a universal and absolute formula for 
all countries and all kinds of farming; it should instead resolve fundamental problems 
arising in each agricultural district for each fertiliser and each machine separately, 
taking as basis the experimental results obtained. Experimental agronomy should 
then serve as the basis for agricultural progress in each country and in each agricul­
tural region. This is evidently clearly understood by many countries. 

After the world war there was a great development, even in the small European 
countries, of agricultural experiment institutions of various kinds with a consider­
able expenditure for new buildings and equipment. Up to the present however 
no plan has been worked out nor have the problems to be worked out as funda­
mental been clearly stated. 

It may be added that agricultural experiments ordinarily require much time and 
many years of observation and that every mistake or faulty method causes loss of 
time and money. It is sometimes observed that a particular station has done some 
remarkable work in the solution of special local agricultural problems, but often the 
experimental programme is largely determined by the special scientific or technical 
interests of the chief of the station or his fellow workers. Very often the experi­
ment stations employ the same routine methods of cultivation as are followed by 
the farmers of the region. 

The main purpose of experimental agriculture is to discover standard methods 
in place of the routine methods employed, that is to say standard varieties for the 
crops of a given region, standard methods of cultivation and standard machinery 
and implements for each crop. 

We may now ask what criterion could be employed for the establishment of 
these standards and what are the scientific bases that can be used for the solution 
of these fundamental problems of agronomy. Speaking generally, experimental 
work is based on recent scientific data and specially on those of chemistry, physics 
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and biology, which are regarded as the fundamental sources of every applied science. 
But in the narrower sense of experimental agronomy, which deals with crop plants 
under certain natural and agricultural conditions, the work should be based, in 
my opinion, on agro-ecological investigations. 

II. 

I shall now proceed to establish more clearly the meaning I attach to the term 
" agro-ecology " and " agro-ecological research ". 

The term ecology, which is derived from the Greek obrni;; (home) has been in­
troduced by botanists who have studied the plants in their natural associations as 
they appear in definite geographical regions under varying conditions of climate 
and soil. This idea has been a fruitful one not only for geo-botanical investigations 
but also for the study of typical forest associations and in agrostology for the study 
of the vegetation of natural meadows and pastures. Within the last 30 years, 
this new science of ecology has become popular, and a considerable amount of original 
work has been done, in particular by American and Russian ecologists, who have 
described respectively the natural vegetation of the great plains of North America 
and of the Russian steppes. I believe that the same methods can be successfully 
applied to scientific agriculture or agronomy. 

So far as I am aware, up to the present time there has been no attempt to ap­
ply ecological methods to agricultural experimental work. As early as 1913, in an 
article " Application of Ecological Methods in Experimental Agronomy " contribut­
ed by the writer to Agricitltiire and Forestry, the Journal of the Russian Ministry 
of Agriculture, attention was drawn to the work done by Russian agronomists 
in this direction. The latest works published by some Canadian and American 
Experimental Stations on forage crops and maize show a certain use of ecology 
but without any definite system. 

The object of agroecological investigations is to introduce a definite system into 
the study of field crops and their cultivation, and is thus more complicated than that 
of geobotanical investigations. Botanists describe plant associations in their na­
tural environment, while the agroecologist takes into account also the economic fac­
tors, and the relation between the plant and its environment, including under this 
1 atter the cultivation also. 

For the agroecological description of varieties of field crops, the ordinary botan­
ical classification is not sufficient, more detailed studies are necessary of the eco­
logical characteristics of the types of field crops, resulting from the interaction of nat­
ural and economic conditions of the agricultural production in each given region. 

I propose to designate the local variety types as Chorotypes, the term being de-. 
rived from the Greek x(opo:: (chora) = region. 

Every field cultivated in agricultural or industrial plants might be considered 
as an artificial association of useful plants, in which there usually arise natural 
associations of wild plants or weeds, which compete unceasingly with the cultivat­
ed plants. The botanical characteristics of both and their relationship form one 
of the objects of the sociological or quantitative agroecological analysis of any such 
field. · 

For the study of a special crop or crop plant, the adaptation characteristics 
shown by the plant in its reaction to conditions of environment and cultivation 
may with advantage be considered. All the kinds of plant adaptations occurring 
should be most carefully studied by the agroecologist and the detailed description 
will form the quantitative agroecological analysis of the field. 

* - Tee. 8 Ing. 
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I am not merely considering here the most noticeable inherited characters em­
ployed as a basis for the botanical classification of our cultivated plants. In that 
classification, note has been made of a small difference between the varieties describ­
ed, the colour of the glumes or kernels, but the general characteristics of the plant 
in its relation to the environment. From the standpoint of the agroecologist all 
changes in the hereditary characteristics, or those temporarily so, or in some cases, 
non-hereditary, of the plant caused by the influence of the environment and cultiva­
tion, should be considered as of interest for the agroecological characterisation of 
the crop. In the first place there are many other hereditary characteristics which 
are not indicated in botanical clasifications but are precisely the ones of importance 
for the description of the crop and for the agroecological classification. 

There will be taken into consideration not only mutations or genotypic chan­
ges, but all the characteristics that are important under the conditions of the given 
" agrochora ", and which would gradually become modified under the conditions of 
another "agrochora ". The dent character of maize (indentata) for instance, would 
gradually change to the type of flint maize (indurata) if the dent varieties were in­
troduced into an " agrochora " with shorter vegetative period. Or the brev,ing 
barleys containing 8 to 9 per cent. of protein would gradually change their charac­
ter in three or four years if cultivated in a continental climate and would contain 
finally IZ to I4 per cent. of protein. Changes of this kind which have an economic 
value should receive the closest attention from the agroecologist. These may be 
considered as permanent modifications (' dauermodifikationen ') appearing while the 
environmental characters remained unchanged. 

On the other hand, ordinary or temporary modifications of crops during the 
growing season will be noted, if they affect the harvest or if they have an economic 
importance for the grower. Such modifications may be caused by cultivation or 
climatic conditions; examples are root reduction or poor development of roots 
due to too dense planting, or the appearance of anthocyanin on the leaves showing 
that the young plants have suffered from excess or deficient water in the soil. As 
each variety or individual shows certain differences, the agroecologist should note 
the differences which have a bearing on his investigations. 

In agroecology there will be taken into consideration all the factors which have 
an influence on the development and success of the crop : climatic conditions, soil 
conditions, behaviour of crops in a certain "agrochora ". Agroecological investi­
gations will thus be based on data obtained in meteorology, climatology, soil science 
and experimental agronomy, with the object of finally obtaining sufficient material 
for the choice of standard machinery, suitable for the standard varieties, and stan­
dard methods of cultivation for a given " agrochora ". 

The relationship of agroecology to these other sciences may be illustrated by 
the following diagram : 
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Agroecological analysis of chorotypes would indicate the character, direction 
and limits of plant breeding work. Such analysis of cultivation methods includes 
all the processes of agricultural technique: (a) crop rotation; (b) preparation of seed 
bed; (3) fertilisers used ; (d) planting or sowing ; (e) cultivation after planting ; (/)har­
vesting. For choice of standard methods, not only should the optimum yield be 
taken into consideration, but also the economic possibilities of realising a practical 
and remunerative type of farming for the "agrochora" in question. For instance, 
the garden system of cultivation of field crops known as the DE:rvrCHINTSKY system 
may give very high yields but it is not remunerative, and consequently cannot be 
recognised as a standard system of cultivation. The same principle may be applied 
for the analysis of standard machines and fertilisers. The best machine with high 
efficiency but too expensive cannot be regarded as a standard, as the farming popu­
lation would not buy it. 

· The main purpose of agroecological research is in this case to discover the effects 
of cultural methods and implements as employed on the plant association at a cer­
tain phase of its development. Up to the present, in experimental agronomy a 
calculation has been generally made of the yield obtained by the use of certain fertil­
isers or certain methods of soil preparation; agroecological research would on the 
other hand be incomplete apart from more detailed studies of the reason or cause 
of the results obtained. The most valuable part of agroecological work are the 
studies of root systems as the part of the plant which is most sensitive to cultiva­
tion methods and fertilisers. 

I cannot here mention all the technical details of agroecological research, and 
I refer instead to my paper: Influence of Environment on the Methods of Maize 
Cultivation, published in the Report of the XIV International Agricultural Con­
gress at Bucharest (7-ro June 1929), in which certain points are brought out. I 
will only emphasise here the necessity of special agroecological nomenclature for 
international use, as I proposed at that Congress. 

For the general agroecological characteristics and classification of the chorotypes 
I propose a Greek, and for detailed description of the adaptations and modifications, 
a Latin, botanical terminology. For instance, for the agroecological characters of 
the chorotypes of maize, the following terms are suggested: (r) indication .of origin: 
orochoric or anachoric for mountains or high plateaux ; platychoric for prairies, etc. ; 
katachoric for lowlands; (2) general adaptations to climate: xerophytic, xeromeso­
phytic and mesophytic; (3) adaptation to length of vegetative period; brachybiotic, 
shortlived early variety, mesobrachybiotic, medium early, and macrobiotic late varie­
ties ; (4) special adaptations of the stem : hypsocauhc long stalked, mesohypsocaulic 
short stalked and tapinocaulic dwarf; (5) special adaptations of the leaf blade: 
platyphyllous, broadleaved, 11iesoplatyphyllous, medium broad and stenophyllous 
narrow leaved; (6) special adaptations of the root system, platyrhizous, shallow 
rooted, mesoplatyrhizous, medium deep rooted, and typhorhizous, deep rooted; 
(7) adaptation of the fruiting body polyphoroits, high yielding, oligophorous, medium 
yielding and aphorous sterile. 

On the basis of this terminology, the chorotypes may be described and com­
pared. Those which have similar characteristics are isotypical .; those which have 
certain characters alike are homotypical; those with differing characters are heteroty­
pical. 

For the detailed description of the characters of the separate organs of the 
plant the following terms may be employed: caitlomorphosae indicates stem or sta1k 
characteristics ; clonomorphosae tillering characteristics ; rhizomorphosae those of 
the root system ; anthomorphosae those of the inflorescence ; carpomorphosae those 
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of the fructification. All these characteristics are described in Latin as is usual 
in classification. This nomenclature should be very useful for introduction of 
agroecological principles into agronomy. 

It is most probable that after the development of agroecological investigations 
throughout the various countries additional terms would be required for technical 
descriptions of the most important features of the soil analysis, cultivation methods, 
types of machines, etc., and for the characteristics of the "agrochoras" and of the 
agricultural regions also. The present nomenclature for the classification of the 
agricultural regions, e. g., arid, semi-arid and humid, based on the quantity of the 
precipitations is not quite satisfactory; the economic and cultural character of the 
given " agrochora" should be indicated more definitely, and in the first instance by 
the prevailing crop and by the degree of intensity of the farming. 

For the bioclimatic characters of each " agrochora ", the following fundamen­
tal choromodular climatic coefficients may be indicated: 

I. V-nd = average number of days of the growing period for the given crop. 
2. H-nt°C = average sum of temperature in degrees Centigrade during the 

period. 
3. D-hs = average hor,rs of sunshine during the period. 
4. P-pni = average precipitation in millimetres during the period. 
These coefficients, established in accordance with meteorological and phenolo­

ogical observations made over five years, would sufficiently characterise the "agro­
chora " from the agroecological and climatic standpoints. Unfortunately up to 
the present we do not possess absolutely reliable data even for the most typical 
"ag1ochoras" of each country: but it will undoubtedly be possible gradually to 
obtain these, as the number of meteorological and agricultural Experiment Stations 
is everywhere rapidly increasing. I propose to publish in the very near future more 
complete data on agroecology, in a special publication of the Czechoslovak Academy 
of Agriculture at Prague. 

III. 

I shall now explain the genernl plan for international co-operation with the ob­
ject of obtaining and systematising the important data relating to agroecological 
investigations. So far no definite system is adopted over the whole civilised world 
in agricultural experimental work, but on the other hand a vast material exists scat­
tered through numerous publications in all languages and could be used to supply 
the most valuable data for the purposes of agroecology. The American " Experi­
ment Station Record" would probably supply better than any other publication 
such data at least for all types of crops grown in the different regions of the United 
States. 

Each country is in a position to receive from the Experiment Stations situated 
in the different " agrochoras " sufficient data for the preliminary agroecological sur­
vey of the chorotypes, methods of cultivation, and machinery and implements used, 

I presume that all these data could be collected systematically by the Internat­
ional Institute at Rome, and published in the form of periodical bulletins devoted 
to the results of agroecological investigation and its development in the different 
"agrochoras" of both hemispheres. The main object of an international co-opera­
tion would however be to work out and to approve a method of agroecological investi­
gation for the purpose of discovering standard varieties, methods of cultivation 
and the implements and farm machines most suitable for each type of " agrochora " 
and to each important crop of the country. 
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This naturally implies an immense labour on the part of the best scientific 
agricultural specialists and practical agriculturists of the different countries, and con­
sequently can be achieved only by international organisations. A gradual realisa..:. 
tion of the idea might be brought about by these organisations and by the single 
States of Europe and of America. Undoubtedly the methods of agroecological in­
vestigations proposed should be adapted in each case and for each kind of crop to 
local conditions ; but the working out of the general plan would be of great service 
to many thousands of workers in the experiment stations of the whole world. 

So far as I can see the " agroecological action " of the International Institute 
of Agriculture in Rome and of the International Agricultural Congress would be as 
follows: 

The International Institute of Agriculture in Rome by means of an appropriate 
questionnaire would collect from its member States all agroecological data relating 
to every crop in every agrochora. For maize, for instance, this questionnaire would 
include the following points : 

I. Description of the agricultural regions (" agrochoras ") in which maize is 
grown, with indication of the choromodular coefficients and a description of the soil. 

2. Detailed description of chorotypes of each agrochora with their local 
names and origin of varieties employed. 

3. Description of the methods of cultivation employed; preparation of the 
seed bed, fertilisers, date and methods of planting, cultivation, harvesting. 

4, Description of the farm equipment in most general use from the point of 
view of its effectiveness and the working costs. 

5. Names of the Experiment Stations situated in these regions, their work on 
maize, the experimental methods followed for trials of varieties, plant breeding and 
culture experiments, with references to the literature published by these stations 
and list of private plant breeders in each region as well. 

On the basis of these collected data, the International Institute of Agriculture 
would publish : I. a catalogue of the local varieties of maize with an agroecological 
description of each, including a list of the varieties improved by individual farmers 
or by plant breeders associations with addresses: - 2. summarised data on the 
methods of cultivation and the farm machines used in all countries growing maize;-
3. types of methods used on the experiment stations of each region and results ob­
tained. All such data could be published in a single volume entitled " Agroecology 
of the Maize Plant"; similar publications could be prepared in the samewayforthe 
other crops : wheat, barley, oats, rye, sugar beet, cotton, etc. 

The next stage in agroecological activity would be to prepare a standard method 
for the experiments on maize such as: variety trials, breeding, special garden culti­
vation, cultivation for forage and ensilage. The preparation of such standards 
should be entrusted to a special Committee on plant industry of the International 
Agricultural Congresses, which would prepare the draft proposals and have them 
approved by the Congresses. 

This proposed international co-operation for agroecological investigations 
should be realised through the e:Risting channels of international agricultural work, 
and I should propose to begin as soon as possible by placing the question on the 
programme of the XVth International Congress of Agriculture to be held in 1931. 
The main object of this article is to submit the proposed plan for discussion among 
the agricultural experimental institutions interested which may possibly make some 
additional suggestions for rendering the co-operation more effective. · 

The international political conferences that followed the world war opened a 
way to a real co-operation of many countries as regards economic and political is-

** - Tee. 8 Ing. 



sues, and in my opinion it should be easier to reach an agreement for the improve­
ment of agricultural production through research, which would be a firm basis for 
world peace. 

Documentation. 

Basil M. BENSIN 

formerly Senior Specialist to the Ministry of Agriculture, 
Petrograd, Russia. Member of the Agricultural Society 

or the Czechoslovakian Republic, Prague. 

METEOROLOGY. 

Padua (Italy), precipitation 1900-1928. - Monthly Weather Review, Washington 
1930, Vol. 58, No. 3, p. u9. 

[A chart of the annual rainfall recorded at Padua during this period shows values 
between a minimum of 429 mm. (in 1921) and a maximUlll of 1140 mm. (in 1905)]. 

DAUZERE C. et BouGE'J' J ., Influence de la constitution geologique du sol sur les 
points de chute de la grele. - Comptes rendus de l'Academie des Sciences, Paris 1930, 
tome 190, n° 26, p. 1574-1576. 

[ According to the theory of the writers the recognised fact that hailstorms occur 
frequently in certain localities and seldom in others is explained by excessive negative 
ionisation of the air in contact with the land in question. This ionisation, together 
with hail and thunderstorms, is correlated with the geological constitution of the soil. 
This explanation has been confirmed by two hailstonns near Bagneres de Bigorre (Hautes­
Pyrenees) in July 1929 and April 1930. In the first instance the hail followed only a 
vein of siliceous schists avoiding the limestones. In the second case a limestone knoll 
prevented it crossing the limits of the metamorphic soil. Siliceous schists and meta­
morphic rocks thus constitute a danger with regard to hail and thunder ; on the other 
hand limestones exercise a noticeably protective action. The clearness of these two 
examples however was due to the almost complete lack of horizontal wind, the hail 
falling where it was formed. In violent wind hail is carried far from its place of origin 
and it becomes difficult to locate its source]. 

MA.RcovI'l'CH S., The measure of draughtiness. - Monthly Weather Review, Wash­
ington 1930, Vol. 58, No. 3, p. 113, 1 table, literature. 

[The writer describes the method of measuring the dryness of the atmosphere and 
the formulae used and gives a table showing the draughtiness in different localities in the 
United States]. 

DAY W. P., Chart of tropical storms of the western North Atlantic, 1926-1929 in­
clusive (no text matter). - Monthly Weather Review, Washington 1930, Vol. 57, No. 12, 
at the end of the volUllle. 

HUNTER C. H., Preliminary statement of tornadoes in the United States during 
1929. - Monthly Weather Review, Washington 1929, Vol. 57, No. 12, p. 510, 2 tables. 

[A table is given showing for each month of 1929 the number of true tornadoes re­
corded in tp.e United States, the number of deaths and the damage (in thousands of dol­
lars) caused. Another table gives similar data for violent winds not definitely tornadoes]. 

MITCHELL C. L., Cyclones and anticyclones of the Northern Hemisphere, January­
April inclusive, 1925. - Monthly Weather Review, Washington 1930, Vol. 58, No. 1, 
p. 1-22, 2 tables, 25 fig. 

T. B. 
SOIL SCIENCE. 

ANDREASEN A. H., Ueber die Giiltigkeit des Stokes' schen Gesetzes fur nicht kugel­
f ormige Teilchen. - KoUoid-Zeitschrift, Dresden-Leipzig 1929, Band XLVIII, Heft 2, 

p. 175-179, 4 Fig., 2 Tabellen. 
[The mechanical analysis of soils is based on SToKE's law concerning the fall of sphe­

rical particles in a liquid. The writer carried. out experiments to test whether the law 
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is applicable to the polyhedral particles which are of most frequent occurrence in soils 
and found that it holds for non-spherical granules within the limits of accuracy required 
of the measurements]. 

* * * 

SI1\10N K., Ueber die Herstellung von Humusextrakten mit neutralen Mitteln. -
Zeitschrift fur Pflanzenernahrii,ng, Dungung und Bodenkunde, Berlin 1929, Band XIV, 
Heft 4-5, p. 252-257. 

[Study of the solvents for the extraction of humus from soils for analytical purposes. 
To avoid the known drawbacks of solutions of caustic alkalis and alkaline carbonates the 
writer recommends using alkaline fluorides or oxalates, which give very good results. 
The following salts although less good may also be used:- sodium acetate, sodio­
potassic tartrate, sodium phosphate, sodium, sulphite and borax. The action of the 
various salts is described and the analytical methods]. 

SPURWAY C. H., A test for water-soluble phosphorus. Studies on water-soluble 
phosphorus in field soils. - Agricultu,ral Experiment Station, Michigan State College 
of Agriculture and Applied Science, Technical Bulletin No. 101, East Lansing, Michigan, 
1929, 25 p., 6 tables. 

[The -v\Triter describes his method and gives the results, which show how far the 
available phosphorus in the soil is influenced by various phosphatic fertilisers at differ­
ent depths]. 

WHEETING I,. C., A study of methods for the detenn.ination of the available potas­
sium of soils. - Soil Science, Baltimore 1930, Vol. XXIX, No. I, p. 1-20, 9 tables, 
3 :fig., references. 

[The writer considers that the NEUBAUER method of growth tests gives a better in­
dication than all the other methods of the potash requirements of soils. As a solvent 
the writer prefers rn % ammonium chloride, which seems to him, to give the most re­
liable results]. 

FEHER D. und BOKOR R., Untersuchungen iiber wichtige biologische Eigenschaften 
der solonecartigen Alk:aliboden (Szikboden) der Hortobagyer Steppe, mit Riicksicht au£ 
ihre Fruchtbarmachung. - Wissenschaftliche Archiv fiir Landwirtschaft, Abteilung A : 
Pflanzenbau, Berlin 1930, Band 3, Heft 4, p. 561-594, rn Tabellen, Literatur. 

[A study of the chief microbiological characteristics of the alkaline soils (" Szik ") 
of the Hortobagy steppe in Hungary with a view to the fertilisation of these soils. The 
soils were found to contain variable quantities of Na2C03 (up to 0.2 %) and a specific 
microflora characterised by the absence of nitrogen fixing bacteria, which would largely 
explain the poor quality of the land. There are a certain number of nitrifying bacteria, 
adequate in the surface layers but tending to diminish below. Unfortunately the num­
ber of denitrifying bacteria generally exceeds that of the nitrifying bacteria. The micro­
flora may be developed by (1) liming, (2) methods of maintaining optimum humidity 
in the soil, (3) dressings of manure]. 

BEWI,EY W. F., The practical sterilisation by heat of small quantities of soil. -
The journal of the Ministry of Agriculture, London 1929, Vol. XXXVI, No. 7, p. 623-
634, 7 fig., references. 

[There are 2 methods of sterilising soil for pot or glasshouse culture :- (1) direct 
steaming, (2) heating the dry soil by means of circulating hot gases from a fire below a 
brick container. A careful comparison of the 2 systems led the writer to the conclusion 
that steam sterilisation is preferable, because the other method produces much higher 
temperatures which modify the soil colloids and reduce their water-retaining capacity 
and thus make the soil less suitable for pot culture]. 

T. B. 

Tr:r.,:r.,AGE. 

K:r.,oEPPEI, R., Untersuchungen iiber den Einfluss verschiedener Bearbeitung auf 
die Struktur und die Wasserfiihrung eines Ackerbodens. - Wissenschaftliches Archiv 
fur Landwirtschaft, Abteilung A : Pflanzenbau, Berlin 1930, Band 3, Heft 4, p. 465-493, 
21 Tabellen, Literatur. 

[A thorough study of the effects of various tillage methods on the structure and 
water-retaining capacity of soil by means of the volumetric borer of J ANERT]. 

T. B. 
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SOIL IMPROVEMENT. 

MACLEOD A., Reclamation and cultivation of peat land in Lewis. - The Scottish 
journal of Agriculture, Edinburgh 1930, Vol. XIII, No. 2, p. 121-133, 3 tables, 4 fig. 

[ (1) Composition of the peat. (2) Preliminary pot eArperiments to test the soil 
requirements in fertilisers. (3) Drainage. (4) Liming with shell sand containing 40-50 % 
CaC03 and with lime. (5) Cultivation with the Lanz rotary tiller and a "Bulldog·" 
tractor. (6) Fertiliser trials with potatoes, .oats, turnips, vegetables and grass. ( 7) Plant­
ing with osiers, rhododendrons and whortleberries]. 

* * * 
SAUERLANDT W., Untersuchung iiber Bildung und Zersetzung von Humus im 

Stalldiinger und im Boden. - Wissenschaftliches Archiv fur Landwirtschaft, Abteilung 
A : Pflanzenbau, Berlin 1929, Band 2, Heft 3, p. 434-471, 3 Tabellen, Literaturzusam­
menstellung. 

[Exhaustive studies of the formation and decomposition of humus in the soil and in 
stable manure. A special study was made of manure submitted to the MAILLARD and 
KoSTYTCHEV processes of "hot" fermentation, and a microbiological explanation found 
of the superiority of this manure over ordinary dung]. 

NEEIRING K., Ueber Versuche rnit Kalkammonsalpeter I. G. - Zeitschrift fur Pflan­
zenerndhr11ing, Dungung und Bodenhunde, B. J ahrg. IX, Heft 3, p. 120-125, 6 Tabellen. 

[Experiments on the keeping quality and fertilising action of" Kalkammonsalpeter" 
which is a mixture of ammonium nitrate and calcium carbonate. Results:- (1) This 
fertiliser does not lose nitrogen during storage, but must be kept dry or it cakes and be­
comes difficult to spread. (z) Its reaction is neutral. (3) In pot experiments it was 
f01md equivalent to other nitrogenous fertilisers tested, i. e., sodium nitrate, ammonium 
sulphate, calcium cyanamide., (4) In field trials beet, which is sensitive to acidity, did 
not utilise " Kalkammonsalpeter" in a strongly acid soil; but with oats and barley the 
results were as good as with sodium nitrate. (5) "Kalkammonsalpeter" can thus be 
regarded as equivalent to sodium nitrate except in very acid soils, in which it must be 
used with care]. 

ZIELSTORFF und BUROW, Die Wirkung verschiedener Stickstoffdiinger in ihrer 
Abhangigkeit von der Bodenreaktion. - Die landwirtschaftlichen Versuchs-Stationen, 
Berlin 1929, Band CIX, Heft III-IV, p. 237-251, 12 Tabellen, 1 Fig. 

[Pot and field experiments to determine the correlation between various nitrogenous 
fertilisers and soil reaction. Results:- (1) In soils of exchangeable acidity liming greatly 
increased the yield of barley but had no effect on oats. (2) In hydrolytically acid soils 
liming did not increase the yield of barley. This fonn of acidity therefore seems to be 
little importance in regard to plant growth even when the plam:s are sensitive to acidity. 
(3) In soils of differing reaction the various forms of nitrogen are differently utilised 
by different plants. With oats neither the reaction of the fertiliser nor that of the soil 
affects the utilisation of the various combinations of nitrogen. But in acid soils 
barley utilises ammoniacal nitrogen less well than nitric nitrogen ; this difference in 
utilisation disappears when the soil reaction is nearly neutral. (4) In field experiments 
chemical fertilisers seem to modify soil reaction very little, so that their influence is not 
important in pratice]. - See also in connection with the effects of nitrogenous fertilisers 
on acid soils, this Bull., 1930, no. 4, p. 126. 

COUTURIER A., Reserves mondiales de phosphates. - Le Phosphate et Zes Engrais 
chimiques, Paris 1930, an. 39, n° 1531, p. 23. 

[The XIVth International Geological Congress (Madrid, 1926) proposed to enquire 
into the world reserves of "utilisabl.e " (i. e., containing over 5 % PzOs) phosphates. 
The approximate results of this enquiry classify the reserves as follows: - (1) present 
reserves (in use) - (2) probable reserves (known with approximate certainty) - (3) pos­
sible reserves (not yet prospected). The following table gives the principal results in 
1netric tons : 
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Total Reserves Present Reserves 

Phosphates Phosphates 

Entire world . 
America 
Africa . 
Europe. 

475 milliards approx. 66 milliards approx. I Over 7 milliards / 2.5 milliards approx. 
6 2 " 

Asia .. 
Oceania. 

* * * 

1 " million 
126 million 24 

25 5 
202 thousand I 30 thousand 

CABARAT E., Le chaulage des terrains granitiques. La Vie agricole et rurale, 
Paris, 1929, an. 18, n° 41, p. 227-228. 

[The writer shows the good results obtained by liming the granitic soils in Central 
France, but states that lower freight rates for lime would be necessary to make it profit­
able. He studies the liming of grassland and arable land, the necessity of deepening the 
arable layer before liming, limed land, and gives practical directions for liming]. 

RoTHE J ., "iiViesenkalk in Ostpreussen. - Landwirtschaftliche J ahrbucher, Berlin 
1930, Band LXXI, 4, p. 613-632, 4 Tabellen, 4 :fig. 

[A study of the lacustrine chalks which cover large areas in East Prussia, usually 
under peat. They contain 60 to 97 % of CaC03 and may be used directly for liming 
soil or for the manufacture of lime or cement:]. 

T. B. 

ECOLOGY. 

Snows do not govern crops. - Monthly Weather Review, "i:Vashington 1930, Vol. 58, 
No. 3, p. II]. 

[Experiments at the Iowa State College have shown that heavy winter snowfall is 
not necessarily followed by abundant crops. Where rain is scarce snow is an ideal source 
of moisture and may produce good crops, but where there is adequate rainfall excess of 
snow may even be harmful in leaching out fertilising elements from the soil]. 

Kuhn-AJ1Chiv, Arbeiten aus den landwirtschaftlichen Instituten der Universitat 
Halle, Band 20, 377 p., zahlreiche TabeHen, Abbildungen und Karten. Zugleich Son­
derband: Agrarmeteorologie, herausgeben von Prof. Dr. P. HOLDEFLEISS. 

[ A special number of the periodical which publishes the work of the Agricultural 
Institutes of Halle University, devoted entirely to agricultural meteorology and contain­
ing the following papers:- (r) HOLDEFLEISS P., Agricultural meteorological research 
in the 14 climatic regions of the province of Saxony. (2) Scmrr;TZE H., High barometric 
pressure oscillations over Central Europe and their influence on crop yields in Germany. 
(3) SCHEINERT R., Influence of climatic factors on crop yields. (4) Scmn:.zE R., Influence 
of these factors on crop yields in the region between the Saale, the Mulde and the Elbe. 
(5) NEUSTADT W., Climatic characteristics of the State of Anhalt (Harz) from an agri­
cultural standpoint. (6) HORNE E., Agricultural climatological research in the region 
between the middle Saale and the Pleisse, divided into sub-regions according to the 
relationships between climatic factors and yields. (7) HOLDEFLEISS P., Results of work 
on the influence of climatic factors on yields]. 

T. B. 

CROPS OF TEMPERATE REGIONS. 

Cereals. 

Wheat. 
SCHRIBAUX E., Deux bles interessants pour le Nord de l'Afrique: Pusa 67 et 

Florence en Tunisie. - Revue de Viticulture, Paris 1930, an. 37, t. LXXII, n° 1874, 
p. 449-450. 

[The two early wheat varieties Pusa 67 and Florence gave good yields (15 to 20 
quintals per ha.) in Tunisia. They produce a highly valued strong flour. Pusa 67 is 
resistant to lodging and disease, productive and has good baking qualities. If these two 
varieties fulfil their promise they will solve an important economic problem]. 
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La culture du froment. - Journal des Agriculteurs de Belgique, Bruxelles 1930, an. 12 
no 29, p. 225-227. 

[The behaviour of various nutritive elements in wheat cultivation. Results :­
(1) Carefully selected seed adapted to each region and free from disease must be used. 
(2) Rows should be spaced from 18 to 25 cm. apart and in spring rolling and ploughing 
should not be neglected. (3) Apply adequate quantities of suitable fertilisers - ammo­
nium sulphate, superphosphate or basic slag, potassium chloride or sylvinite. To clayey 
soils the whole dressing of ammonium sulphate must be applied before winter ; to com­
paratively light soils % should be applied before winter and the rest in February or the 
beginning of March J. 

MARTIN UZAL C., Trigo y lino asociados. - La Informaci6n agricola, Madrid 1930, 
a. XX, n. 450, p. 30-32. 

[Trials of a mixed crop of wheat and flax at Goodhue (Minnesota, U. S. A.) gave 
the following results:- (1) Manipulation of the cropping easier, the sheaves having a 
finer head than those of the separately grown wheat and flax. (2) Easier thrashing. 
(3) Fewer weeds. (4) Higher unit yields. The straw is an excellent fodder in time of 
scarcity because it contains grains of wheat and linseed]. 

Rye. 

SANTOLALLA R. N., El cultivo del centeno en Cajamarca. - La Vida agricola, Lima, 
1930, vol. VII, n. 79, p. 457-460, 2 fig. 

[Rye is of recent cultivation in Peru. It having been found that it can grow in 
poor sandy soils useless for other plants its cultivation has been gradually intensified 
and now large areas are down to rye. The writer studies the possibilities of its cultiva­
tion in the province of Caj amarca J. 

Oats. 

BR.ETIGNIERE L., Les varietes d'avoine au Centre National d'Experimentation 
Agricole de Grignon en 1929. - Le Progres agricole et viticole, Montpellier 1930, an. 47, 
n° 14, p. 336-338. 

[In 1929 13 varieties or selections of oats were sown in large plots (in 2 series) under 
normal culture conditions at the National Agricultural Experiment Centre at Grignon. In 
spite of drought the growth was satisfactory. The average yields in quintals per hectare 
were as follows: - Victoire 34.69 - Lochow 33.74 - Ligowo-Brie 32.44 - Mansholt 
31.52 - Pluie d'Or 31.50 - Houdan 30. I. The varieties tested are described]. 

Millet. 

Dom MIATELLO, El cultivo del maiz de Guinea. - El Campo, Buenos Aires 1930, 
a. 14, n. 164, p. 595-601, 14 fig. 

[Description of the growing of 'Guinea corn' (Sorghum vulgare) in Argentina, where 
its cultivation is rapidly developing]. 

Rice. 

Cantidades de agua que se aplica al arroz en Arkansas (E. U. de A.). - La Vida 
agricola, Lima 1930, vol. VII, n. 79, p. 477-478. 

[Resume of an interesting work by Mr. CLAYTON of the United States Department 
of Agriculture on the quantities of irrigation water supplied to rice in the Great Prairies 
zone, where 131,000 acres are down to rice. The Early Prolific and Rosa Azul varieties 
are mostly grown and seeding takes place between May 1st and 20th. There are over 
1300 wells supplying the irrigation water, of which 609-762 mm. (according to the va­
riety) must be given to obtain a crop]. 

CHIAPPELLI R., Acclimazione e selezione per linee pure del Lady Wreight. - Il 
Giornale di Risicoltura, Vercelli 1930, a. XX, n. 6, p. 85-87, I fig., I tabella. 

[At the Experimental Rice Growing Station at Vercelli (Piedmont) in 1930 several 
sorts of rice obtained by acclimatisation and selection of pure lines of Lady Wreight (an 
American hybrid) were grown. The variety proved perfectly adapted to the conditions 
of the locality and gave a higher yield than the Bertone rice. Its growing period is from 
180 to 190 days]. 
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Fodder Crops. 

GERMAN FRERS C., El valor forrajero de las praderas. - Anales de la Sociedad rural 
argentina, Buenos Aires 1930; a. LXIV, vol. LXIV, n. 7, p. 267-272. 

[A study of the fodder value of the prairiesandvarious aspectsofthe fodder problem 
in Argentina]. 

Medicinal Plants. 

HAMBROUCK C., I,a culture des plantes medicinales en Belgique. - Journal des 
Agric11ilteurs de Belgique, Bruxelles 1930, an. 12, n° 24, p. 186-187. 

[In the vicinity of Lessines the medicinal herbs chiefly cultivated are angelica, ca­
momile, valerian, thorn-apple, elecampane, peppermint and sage. In the Hainant the 
mallow, marsh-mallow, mullein and camomile are grown. In 1924 Belgium produced 
250,000 kg. of valerian, 25,000 kg. of mullein and 300,000 kg. of camomile (Anthemis 
nobilis) flowers, which are much used in the making of vermouth]. 

MAS Y GUINDAL J ., El cultivo de la angelica y su utilizacion. - La Informaci6n 
agricola, Madrid, 1930, a. XX, n. 453, p. 101-103, 1 fig. 

[The culture of Angelica A rchangelica L., a plant much used in pharmacy and grow­
ing by preference in cool moist places. In its second year of growth it will yield from 
zoo to 300 quintals of roots to the hectare]. 

Fruit Growing. 

CASTELLS B., Les plantacions de fruiters en terrenys de seca. - Agricultura y Ra­
maderia, Barcelona 1930, a. XIV, n. 7, p. 164-165. 

[The cultivation of almonds, apricots, figs, quince, etc. without irrigation]. 

Viticulture. 

LAGATU H. & MAUME L., Absorption comparee de differents engrais azotes par une 
vigne au cours de la meme annee. - Le Progres agricole et viticole, Montpellier 1930, 
an. 47, no 17, p. 399-403; no 18, p. 430-435. 

[Experiments on the action of nitrogenous fertilisers on vines at Grammont, near 
Montpellier (France). Conclusions:- The value of a fertiliser depends on (1) the spe­
cies and variety of vine; (2) the mechanical, physical and chemical constitution of the 
soil and subsoil; (3) the micro-organic population of the soil and how it is affected by the 
fertiliser in question or other fertilisers or manures ; (4) the absorption of the fertiliser 
and the influence of other fertilising elements applied at the same time; (5) seasonal 
weather factors which produce different results in different years in the same vineyard]. 

NEYRAC M., Contribution a l'etude des porte-greffes. - Le Progres agricole et viti­
cole, Montpellier 1930, an. 47, n° II, p. 254-260. 

[Trials of vine stocks between 1923 and 1928 in the experimental vineyard at Mar­
ville (France). ( 1) The pure line Berlandieri are the best grafting stocks for calcareous 
soils. (2) Ressegnier 1 and Lafont 9 were the best in other soils and the Berlandieri 
d' Augeac was the most vigorous]. 

BILLEAU A., Necessite economique de limiter en Roumanie les plantations de pro­
ducteurs directs. - Revue de Viticulture, Paris 1930, an. 37, tome LXXII, n° 1878, 
p. 521-526. 

[The writer. attributes the increased use of direct producers in Rumania to the re­
constitution of the vineyards after the phylloxera crisis, cryptogamic diseases, winter 
cold and labour difficulties. He studies each cause in turn and discusses methods of 
abating the present viticultural crisis by propaganda, instruction and legislation]. 

DUPUY A., La culture superficielle et continue au vignoble. - Le Progres agricole 
et viticole, Montpellier 1930, an. 47, n° 15, p. 349-354. 

[A communication to the Central Agricultural Society of Aude (France) dealing 
with superficial and continual cultivation in vineyards]. 

A. P. 




