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cessively ; but the ability differs with the species. 
Thus,. with pigeons it may be five or six according to 
experimental conditions, with jackdaws it may be 
six and with ravens and parrots, seven. 

Similar tests of the same ability have been carried 
out with man. In this case the groups of figures 
were presented tachistoscopically by lantern slides, 
shown simultaneously and carefully timed so that, 
while they may be fully seen, the time is too short 
for counting to take place. It is remarkable that, 
when this is done with human beings, the limit of 
achievement is of the same order as that shown by 
birds. Thus, few persons reach eight and many, like 
pigeons, get no farther than five. Experiments are 
still being carried out to test the second ability ; but 
there is no expectation that man may achieve better 
results than the birds, provided named counting is 
excluded. 

LONG ASHTON RESEARCH 
STATION FIELD DAY 

T HE exhibits at the Long Ashton Research 
Station Field Day -on .July 10 included several 

of particular scientific interest. In the Pomology 
Section, Dr. L. C. Luckwill demonstrated methods 
used in the biological assay of growth substances and 
inhibitors, and showed the application of paper 
chromatography to the separation and identification 
of growth substances. The test objects used were 
sections of wheat coleoptiles, unpollinated tomato 
ovaries, and excised nodes of Coleus. The application 
of these techniques to the study of problems of fruit 
set and fruit drop in apples was also illustrated. 
Another exhibit dealt with the use of et-naphthalene 
acetic acid as a fruit-thinning agent. This substance 
applied to apple trees within three weeks of petal-fall 
has been shown to inhibit seed development, thereby 
leading to an increased drop of developing fruitlets. 
The method is likely to prove of value for improving 
fruit size in heavy-cropping varieties and in con
trolling biennial bearing. 

Dr. D . .J. D. Nicholas, of the Plant Nutrition 
Section, had exhibits elucidating the technique of 
employing Aspergillus niger (Mulder's strain) for the 
determination of metal micronutrients in soils and 
plant-tissue homogenates. The assay is specific and 
quantitative for each micronutrient and gives results 
which are often below the limits of chemical detection. 
The trace metal requirements of other species of 
Aspergillus and Penicillium gl,aucum were shown to be 
similar to those of A. niger. 

Other aspects of the biochemistry of A. niger 
illustrated were sugar utilization, vitamin B 2 and 
B,. production, respiration-rates, amino-acid meta
bolism and dehydrogenase activity of spores, under 
various metal deficiencies. 

Dr. Nicholas also demonstrated the incidence of 
iron deficiency in pot-soil culture plants of tomato 
given nickel, cobalt and zinc, singly and in com
bination, and in oat given copper only. The metals, 
including iron, are extracted from fresh leaf tissue 
with glass-distilled water in micro-mills made of 
'Pyrex' glass. Cation exchange resins, for example, 
'Zeokarb 215' or 'Amberlites I.R. 100' and '125', are 
used for concentrating the trace metals and for 
separating them from the anions. The metal con
tents of tissue homogenates before and after passage 

through ion exchange r,)sins are determined as well 
as the total amounts in dry matter. The appearance 
of iron chlorosis is paralleled by a decrease in chloro
phylls A and B as determined by a quartz spectro
photometer. 

Another exhibit showed the degree of correlation 
between final yield of crop plants, grown in factorial 
experiments, and the mineral status determined for 
various plant portions, at intervals during the 
season. In this work, a fractionation of the total 
mineral nutrients is made by maceration techniques 
and deep-freeze methods. Correlation coefficients 
between the results of these methods and those of 
ash analysis were shown. 

In the sand culture investigations under the 
direction of Dr. E . .J. Hewitt, the main work demon
strated comprised a factorial study on cauliflower of 
the relationships of molybdenum supply to source of 
nitrogen. In this trial it was shown.that leaf symp
toms of molybdenum deficiency developed strongly 
with nitrate or ammonium nitrate but were less 
marked with nitrite or urea. Ammonium sulphate 
was toxic alone but not in the presence of added 
molybdenum-free calcium carbonate. Except for a 
slight ammonium toxicity, growth was good for all 
sources of_ nitrogen in the presence of a normal 
molybdenum supply. 

Molybdenum toxicity (500 p.p.m.) was severe with 
urea or ammonium sulphate or citrate, but was 
barely evident with nitrite, nitrate or ammonium 
nitrate. 

Ascorbic acid content of the plants was much 
reduced by molybdenum deficiency, independent of 
the type of nitrogen supply. These results suggest a 
role of molybdenum closely related to nitrogen 
metabolism but not entirely dependent on the source 
of nitrogen. 

A feature of the work at Long Ashton is the extent 
of collaboration between the various sections. The 
Insecticides and Fungicides Section, for example, 
carries out conjoint work with the Sections of Organic 
Chemistry, Physical Chemistry, Entomology, 
Mycology and Pomology. Modifications of the 
structure of DDT were demonstrated in work by 
Dr. D. Woodcock, Mr. E . .J. Skerrett and ·Miss P. M. 
.James on the relationship between chemical con
stitution and insecticidal action. Dr . .J. T. Martin's 
exhibit dealt with the extent and JJermanence of 
deposits of DDT and rotenone on apple shoots and 
on soft fruit. He showed also the progress of investi
gations on the active principles and methods of 
assay of derris root. 

Dr. W. D. E. Thomas and Mr. S. H. Bennett 
illustrated the application of a radioantive tracer in 
following the absorption by apple, chrysanthemum, 
Coleus and bean plants of a systemic insecticide 
(bisdimethylaminophosphonous anhydride). The use 
of the radioanhydride has yielded information on the 
factors affecting the absorption of the insecticide by 
leaves, its translocation and its subsequent break· 
down. Parallel biological experiments on aphids 
using the radio-inactive anhydride permit an evalua
tion of the lethal concentration within the leaves. 

Other applications of the use of radioactive tracers 
were shown in pot culture studies on the phosphate 
uptake of tomatoes in cobalt-rich soil (Drs. Thomas 
and Nicholas) and on the effects of clean cultivation 
compared with grass cover on the phosphate uptake 
of apple root stocks (Drs. Thomas and C. Bould). 

Miss A. Orang and Miss M. Sturdy, of the Domestic 
Preservation Section, had on view bottled fruit 
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showing the effect of temperature of processing on 
the enzyme activity of pears and plums. Some 
varieties of both fruits have an oxidase enzyme 
system which is still active at temperatures which 
had been recommended for bottling as sufficient to 
prevent spoilage by micro-organisms. The res1,1lt is 
that the uppermost fruits, in the headspace of the 
jar, become brown and this discoloration spreads 
over the rest of the fruit if left partly uncovered for 
any length of time after opening. 

An investigation of the enzyme activity in these 
fruits shows that it varies considerably in the 
different varieties and stage of ripeness of the fruit. 
Higher temperatures or longer times of processing 
are being worked out to prevent serious discoloration 
without over-cooking. R. W. MARSH 

MIXING AND AGITATING 

ALTHOUGH agitation constitutes one of the 
basic or unit operations of chemical engineering 

and finds application, in one form or another, in 
nearly every major industry, very little is yet known 
about its mechanism or about the efficiencies to 
be expected from well-designed industrial stirring 
equipment. 

A conference on "Mixing and Agitating in Liquid 
Media", arranged by the Institution of Chemical 
Engineers and held at ·the Royal Institution on 
July 17, was opened by Sir Harold Hartley, president 
of the Institution of Chemical Engineers. Sir Harold 
emphasized the need for more research and practical 
data on the hydrodynamics of systems in turbulent 
motion ; and he referred in particular to the factors 
governing the operation and efficiency of processes 
such as that of the catalytic hydrogenation of fats, 
in which the three-phase interface required for rapid 
reaction has to be produced by agitation. 

The introductory paper to the conference was 
given by Prof. D. M. Newitt, G. C. Shipp and C.R. 
Black, and reviewed briefly recent theoretical develop
ments relating to .the conditions which must be 
imposed upon heterogeneous systems to give rise to, 
and maintain, dynamic uniformity. The extent to 
which existing equipment reproduces the 'ideal' flow 
pattern for rapid and complete mixing was discussed 
by B. N. Reavell, who showed how a knowledge of 
the flow properties and viscosities of suspensions can 
be made to serve as a basis for classifying the wide 
variety of mixing problems encountered by the 
chemical engineer. · 

The importance of the application of hydraulics 
and hydrodynamics to the study of mixing was 
referred to by several speakers. Describing the 
mixing action of free jets, H. Fossett advocated the 
use of models to enable the hydraulic criteria govern
ing their action to be estl'l,blished. From a rather 
different point of view, Prof. F. H. Garner and 
A. H. P. Skelland illustrated, by a cine-film, the 
conditions under which internal circulation can be 
produced in droplets of a dispersed liquid phase ; 
their experiments lead to the conclusion that the 
1mrface viscosity of the fluid in the droplet is probably 
a major factor in determining the onset of circulation. 

The more practical aspects of the subject were 
dealt with in two papers devoted to the special 
problems of the fuel and ceramic industries. R. A. A. 
Taylor, of the Fuel Research Station, described the 
processes by which coal is suspended in, or incor
porated_;: with, water, oil, tar and other liquids, while 

F. J. Goodson and Dr. A. E. Dodd discussed the 
manufacture of earthenware bodies by a method in 
which the ingredients-china clay, ball clay, calcined 
flint and Cornish stone, disintegrated and dispersed 
in water- have to be mixed in the correct proportions 
and as uniformly as possible In both papers the 
operational and economic factors governing the 
choice of equipment were stressed. 

Among the visitors taking part in the discussion 
were Mr. Thomas Chilton, president of the American 
Institute of Chemical Engineers, and Prof. H. A. 
Kramers, of the University of Delft. 

D. M. NEWITT 

ORIGIN AND IMPROVEMENT OF 
CULTIVATED PLANTS 

A USEFUL review by M. B. Crane of past and 
present methods used in crop improvement 

forms the text of the Mae,ters Memorial Lectures of 
the Royal Horticultural Society for 1950 (J. Roy. 
Hort. Soc., 75, Parts 11 and 12; November and 
December 1950). Moe,t of the crops of gardens and 
farms in Great Britain have attained their present 
economic desirability either as gene-mutations, 
through autopolyploidy, or by selection of inter
specific hybrids with or without chromosome doubling. 
The sweet pea, Chinese primula, tomato, raspberry 
and edible pea are examples of improvement by 
gene-mutations. 

Periclinal chimreras combined with gene-mutations 
have given certain economically acceptable plants. 
The potato variety Golden Wonder is a periclinal 
gene-mutation of the older Langworthy, differing 
only in it& skin. Raspberries, pears, apples, tulips, 
hyacinths and narcissi are examples of plant iplprove
ment by autopolyploidy ; chromosome numbers of 
the 'wild' form have. been trebled or quadrupled in 
the cultivated variant. The strawberry provides an 
example of interspecific hybridization between the 
species Fragaria vesca, F. el,a,tior, F. virginiana and 
F. chilamsis. Plun:.s have arisen as interspecific 
hybrids between Prunis cerasifera and P. spinosa; 
but here the hybrid has been subject to polyploidy. 

Mr. Crane dealt in his second lecture with the use 
and extension of these methods in practice. Poly
ploidy can be induced by treatment with the drug 
colchicine, by heat shock of plant shoots at 45° C. 
for one or two hours, by decapitation, and by ex
posure to X -rays. The action and interaction of genes 
is now studied very intensively, though the effect is 
to reveal a complexity far more bewildering than the 
original Mendelian ratio. This knowledge is put to 
practical use, however, in Buch problems as that of 
raising the vitamin A content of maize. The gene 
affecting this is related with endosperm colour. 
Octaploid organization of the dahlia makes possible 
the fascinating variations of the flower ; the expres
sion of dominance is more variable than in diploid 
plants. Vegetative propagation is a method of per
petuating hybrid vigour, and this fact could be used 
more consciously by plant improvers. Several 
examples were given of breeding for resistance to 
fungal diseases and insect pests. This problem is, 
however, complicated by the occurrence of strains in 
the disease-producing fungi, but several examples of 
valuable degrees of resistance are now known. They 
contribute significantly to the economy and food of 
nations. 
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