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THE DEVELOPMENT OF SOIL PHYSICAL CHEMISTRY IN CHINA

Yu Tian-ren

(Nanjing Institute of Soil Science, AcademiaSinica)

Summary

A critical review of the historical development of soil physical chemistry in China
is made. The main points are summarized as follows:

1. Chemical studies of soils:

Chemical studies of soils, which is- considered as the initial stage of the develop-
ment of soil physical chemistry in China, started in the early thirties of this century.
They mainly dealt with the chemical composition and exchangeable cations in relation
to the genesis and classification of soils. Some works on quick test have also been made.
Only very limited number of workers have devoted to some physico-chemical proper-
ties of soils such as amphoteric behavior, phosphate fixation and effect of pH on the
color of humus. It was on this weak foundation that soil physical chemistry has been
developing since the establishment of the People’s Republic.

2. Studies on soil eolloid:

In a series of papers by Dr. Hseung Yi and his coworkers, the mineralogical com-
position of the colloidal fraction of a variety of soil types was studied by means of
chemical analysis, X-ray diffraction and differential thermal analysis. Some works on
swelling and shrinkage, potentiometric titration curve, electrophoresis, and dispersion
and flocculation of soil eolloid have also been carried out.

3. Organo-mineral complexes:

The primary aims of this work were to find out the difference in chemical pro-
perties between ‘‘fertile soil”’ and ‘‘infertile soil’’ and to explain the role of farm
manures and green manures in the melioration of soils. The complexes were fractioned
as water-dispersable, sodium-dispersable and sodium-plus-rubbing-dispersable. Attempts
have also been made to interpret the mechanism of complex formation.

4. Oxidation-reduction processes:

This is one of the most detailed studies in soil physical chemisry in China. The
subjects included the different sorts and characteristics of the most frequently en-
countered redox systems, the interactions among these systems, the redox status of
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principal soil types of China, and the effect of oxidation-reduction processes on soil

fertility. The present writer, as one who has been participating in this field of study,
however, considers that we have just got over the imitial stage of looking for the main
direction of research, and that there are many theoretical problems remained to be
solved.

5. Acid-base equilibria:

Attention has been paid to the soil acidity in relation to exchangeable hydrogen
and aluminum as well as to the process of transformation of hydrogen clay to
aluminum clay. The nature of acid sulfate soils and the cause of the change of pH in
redox processes have also been studied. Based on a large number of pH determina-
tions, a generalized map of pH of surface soils of China has been compiled. Relatively
litfle work was done on soil alkalinity.

6. Eleetrochemical properties:

The book entitled ‘‘Electrochemical Properties of the Soil and Methods for Their
Investigation’’ was published in 1965. Recent progresses in this field ineludes the
extensive application of ion-selective eleetrodes for soil studies. Attempts have been
made for determining the pH and the mean activity of NaCl directly in the field. At
a recent symposium sponsored by the Chinese Society of Soil Science, various aspects
of electrochemical methods including potentiometry, conductimetry and voltammetry as
applied to soil studies have been discussed.

7. Adsoption and exchange of ions:

Attention has been paid to the adsorption and exchange of ions in relation to the
nature of the ion and to the characteristics of the soil. It was found that the hydroly-
tic products of such cations as ammonium, alumimum and manganese were strongly
adsorbed by some types of soils. The large amount of ferric oxides in red soils plays
an outstanding role in inducing this abnormal behavior of adsorption. Polyvalent
cations such as ferrous iron, aluminum and manganese may compete strongly for the
exchange sites with nutrient ions such as potassium or caleium.

8. Energy relationships:

Professor Chu Tsu Hsiang has emphasized the intensity factor of nutrient supply
for plants, and has attempted to relate the phosphate potential with the lime potential
for evaluating the phosphate availability of soils. Other workers have related the
bonding energy of catibns to the electric charge on clay surface.

9. Conclusions: '

Although progresses were made in the last thirty years, soil physical chemistry has
not yet played its role sufficiently in the development of soil science of China due to
the limited number of scientists participating in this field of study. On the other hand,
there has begun some works peculiar to this country with respect to the selection of
objects for study and to the development of methods of study, and it is anticipated
that soil physical chemistry reflecting the characteristics of soils of China would make
some head-way in the near future.



