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New Aspects of the Nitrogen Problem. 

SIR WILLIAM disturbing pro
nouncement, made in 1898, on the subject 

of the approaching failure of e world supply of 
wheat for lack of co nitrogen, lives in the 
memory of rna :y: ewe to go hungry and to 
know the tria , c11.rcity ? "!tjt'S);ed, and added, 
" those pr nt who · djthe meeting of 
the British Assoc · t · n liirt years hence will 
judge how far forecasts are justified." 
Naturally, a negative answer to his question was 
given at the British Association meeting last year, 
but had he said" sixty years hence," no one would 
have dared to give a confident reply. On the other 
hand, his prophecy in regard to the manufacture 
of combined nitrogen has come true. Led by 
Germany, nearly every civilised country in the 
world is actively producing synthetic fertilisers. 
Now, it should be noted that Crookes confined his 
attention to the need for nitrogen in the production 
of wheat. Recent events in the agricultural world, 
however, justify some consideration being given to 
a wider aspect of the nitrogen problem ; for, as a 
recent writer has said, the sum total of life upon 
this planet is limited by the amount of avii.ilable 
nitrogen in combination; important as wheat is in 
human dietetics, the supply of meat is equally vital. 
The farmer everywhere is in fact engaged in the 
manufacture and marketing of combined nitrogen 
in one form or another. He buys nitrogen in the 
form of manures and feeding stuffs, and markets it 
again as corn, meat, or milk. He makes nitrogen 
when he sows clover and other leguminous plants ; 
and he conserves it for future use when he lays his 
land down in grass. 

Under ordinary farming conditions in Great 
Britain, meat and milk are not produced by grass 
alone. Intensive farming requires that animals 
shall be fed on concentrates, that is to say, foods 
rich in nitrogen, and the U8e of such foods has 
two advantages : the protein they contain goes in 
part to make meat or milk, while the portion not 
digested, as well as that eventually rejected as 
waste, goes to enrich the soil. It follows that 
intensive agriculture in the last analysis involves a 
process whereby foreign nitrogen is brought on to 
the farm, is converted into products such as corn 
and meat, again, in part leaves the farm, and in 
part is added to the soil. We have, therefore, two 
stages in the exploitation of land for the production 
of human food, one typical of the apical develop
ment of medieval farming, in which the soil of 
a locality produces the maximum of human food 
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by the united efforts of Nature and the farmer, and 
the other, typical of farming after the discovery 
of artificial manures and feeding 'cakes,' in which 
nitrogen in one or other of two forms is brought on 
to the farm from outside, subjected, in part, to a 
conversion process and added to the sum total of 
home production of food. It may be noted, too, that 
the purchase of foreign feeding stuffs is merely a 
transference of nitrogen ' made 'by natural agencies 
from one portion of the globe to another. In the 
case of ordinary nitrogenous manures, also, Nature 
plays a leading part; ammonia salts are waste 
products of coal consumption : sodium nitrate 
from Chile is believed to come fundamentally from 
the excreta of sea-birds, and others, such as blood, 
bones, etc., are in the same category. 

Since the days of Crookes'svaticinations, however, 
we have entered on a third stage. Agriculture is 
now drawing on a purely artificial and non-natural 
source of combined nitrogen, one that makes no 
call on the resources of the soil elsewhere, or 
on the natural agencies by which atmospheric 
nitrogen enters into combination. "The fixation 
of nitrogen," said Crookes, " is one of great dis
coveries awaiting the ingenuity of chemists. . . . 
It is vital to the progress of civilised humanity. 
. . . Unless we can class it among certainties to 
come the great Caucasian race will cease to be 
foremost in the world, and will be squeezed out of 
existence." The hoped-for discovery has now been 
made. As a recent writer has said, " It is now the 
era of nitrogen plenty." The estimated world 
production of combined nitrogen is now about one 
and a quarter millions of tons, and it is increasing 
rapidly year by year. But how does the pro
duction of combined nitrogen affect human food ? 
Crookes answered the question so far as wheat is 
concerned. What about meat and milk ? It is 
obvious that if meat is produced by the feeding of a 
cereal (such as oats) to animals, an abundance of 
synthetic nitrogenous fertilisers should cheapen the 
production of meat. But, as matters stand, the 
cost of meat is governed by the price of the pasture
fed animal plus the cost of purchased foreign foods. 
In favoured regions in Great Britain it is possible, 
no doubt, to fatten an ox on home products alone, 
but in any event the store animal, that is, the 
animal before it is ' finished ' for the butcher with 
albuminoid and fatty foods, is a product of grass 
lands. It follows, then, that if we could invariably 
feed a cow, or finish an ox or sheep on grass alone, 
we should relieve the farmer of a big item of cost
that of cake and corn purchased outside the farm. 

We have, then, narrowed the problem to this. 

No. 3011, VoL. 120] 

Is it possible by the use of synthetic nitrogenous 
fertilisers so to improve our pastures that they will 
be capable of fattening the meat-producing animal? 
Science has something to say on the subject-and 
something new. Research on animal nutrition, led 
by Kellner, the well-known German worker, has been 
proceeding for more than a generation. Grass in the 
form of hay has not been overlooked. Its energy 
value, its starch-equivalent, have been determined: 
its practical feeding value for maintenance, for pro
duction, either alone or in combination with other 
foods, has been ascertained, but until quite recently 
its precise value in pasture conditions was unknown. 

Scientific knowledge has, however, recently made 
a great advance. Workers in the Cambridge 
School of Agriculture have proved that young 
pasture grass, that is, grass before any lignification 
of the tissues has set in, is entitled to rank as a 
concentrated food, both in respect of protein con
tent, digestibility, and starch-equivalent. Its dry 
matter actually contains so much as 25 per cent. 
of digestible protein and 75 per cent. of starch
equivalent. Further, being the natural food of 
herbivores, we may assume that its mineral and 
vitamin contents are properly balanced. So that 
now a scientific view of the subject warrants the 
confident statement that if the farmer can supply 
his milch cows and fattening animals with an 
abundance of young grass, he can reduce the 
purchase of extraneous foods. Further, as a means 
of producing that abundance, he can use synthetic 
nitrogenous fertilisers; and this is not simply a paper 
philosophy. During the past two years the theory 
has been tested in Great Britain on a number of 
farms (including that at Melchet Court, the property 
of Sir Alfred Mond), and it has been demonstrated 
that, provided pasture land is kept closely grazed 
and that growth is continuously stimulated with 
nitrogenous and other manures, animals can be 
kept in healthy productive condition for six months 
in the year on grass alone. Moreover, and this is 
important, the number of animals which can be so 
kept on a specified acreage is greater than that 
possible by ordinary farming methods. 

Of course, productive animals cannot be kept on 
grass all the year round ; at the most they can be 
so kept for six months in the year, and in any case 
the practical farming problem presented by the 
new scheme is far from simple. Under any con
ditions grass does not grow at a uniform rate 
during these six months, and consequently a 
problem of management has to be faced which, 
for its solution, may necessitate both feeding for 
limited periods with foreign foods, and the setting 
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apart of an area of grass land for hay in the 
standard way. Two further scientific problems also 
await solution-one, for the plant-breeders, is the 
making of plants capable of producing a growth of 
herbage during part of the winter months ; the 
other, for the engineer, is the feasibility of cutting 
grass in the young condition and preserving it 
during the winter. A solution on the former lines 
does not appear to be likely, but the possibility of 
the second solution is well in sight. The leading 
producers of synthetic ammonia in Great Britain are 
actively engaged in exploring the whole problem. 
(See, for example," Farm Notes," issued by Messrs. 
Nitram, Ltd.) They have in operation an extensive 
series of field trials of which the object is to test the 
new system of rotational grazing of grass treated 
with combined nitrogen: they are also at the present 
time making a cake of dried and compressed young 
grass, and feeding experiments with this substance 
will be initiated in the coming autumn and winter. 

An approach is therefore being made to the 
complete realisation of Crookes's dream, namely, 
that the requirements of the country for combined 
nitrogen shall be satisfied within the country itself 
-that our imports of that vital requirement shall 
be reduced to a minimum. Be that as it may, it 
is satisfactory to know that, as a result of the enter
prise of thelatestof the great industrial corporations, 
a further exploitation of the nitrogen problem, as 
envisaged by a great man of science, is being under
taken. 

Variety and Environme11t Lizards. 
Der Artenwandel auf In d seine U rsachen, 

ch und Versuch an den 
Eilande. Von Paul 

ebst einem Anhang : Zur Syste
matik der adriatischen Insel-Eidechsen, von Otto 
Wettstein. Pp. xiv + 324 + 8 Tafeln. (Leipzig 
und Wien: Franz Deuticke, 1926.) 30 gold marks. 

A MELANCHOLY interest attaches to this 
paper, the last from Kammerer's pen, which I 

was published only a few months before his tragic 
death last year. Like his other publications, it is 
based entirely on work done before the War ; for 
since the War, owing especially to the socialism 
which became rampant in Vienna, the University 
of Vienna has become so impoverished that it was 
unable to pay any but starvation salaries to its 
staff, and Kammerer left its service and supported 
himself by journalism and popular lecturing from 
1924 until his death. 

In 1909 and 1911, and again in 1914, Kammerer 
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made a prolonged tour amongst the Adriatic 
islands, visiting in all fifty o:E them. The size of 
the islands varied from tracts of country equal in 
area to the Isle of Wight to mere islets a few 
hundred yards across and rocky 'skerries.' The 
object of these excursions was to find out whether 
distinct races of continental species of animals 
were to be found on these islands ; and if so, how 
they were related to their nearest allies on the 
adjacent continent. As he himself says, his 
purpose was to follow in the footsteps of Darwin 
and Wallace, and to glean from the study of these 
island races light on the origin of species. 

A preliminary investigation convinced him that 
the most suitable animals for his purpose were 
lizards, for these abound in all the islands. Seven 
species in all were found, namely, two geckos, 
Tarentola mauretanica and Hemidactylus turcicus, 
one 'blind-worm,' Ophisaurus apus, and four species 
of Lacerta, namely, L. major, L. oxycephala, L. 
serpa, L. jiumana. Of these seven species, how
ever, Lacerta major (which is a large form, 18 
inches to 2 feet long) and the 'blind-worm' 
Ophisaurus showed no variations ; Tarentola has 
the habit of clinging to ships and driftwood, and 
so owes its wide distribution to human agency. 
Kammerer's attention was therefore concent,rated 
on the remaining four. The gecko Hemidactylus 
is a nocturnal or at any rate a crepuscular species, 
and Lacerta oxycephala confines itself almost 
exclusively to bare rocks. The other two, L. 
:fiumana and L. serpa, are, however, diurnal and 
frequent herbage and brushwood, and it is they 
which show marked variations in the different 
islands, and it is from the study of them that 
Kammerer obtained the most light on the problem 
which he sought to solve. These two species, 
according to Kammerer, are ' good ' species : he 
says that the experienced naturalist never mistakes 
the one for the other in the field, but that when 
their diagnostic characters are masked by super
imposed 'island' characters they are difficult to 
distinguish. L. serpa inhabits the whole of the 
Italian peninsula and L. jiumana the whole of the 
Balkan peninsula, but the line of division between 
their territories runs along the Balkan coast, so 
that several large islands there fall to the share of 
L. serpa ; and, curious to relate, it sometimes 
happens that an island is occupied by one species 
and the rocks around it by the other. Kammerer 
has some speculations as to the geological causes 
of this irregularity of distribution, but they are 
outside the scope of the subjects with which this 
review has to deal. 
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