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DEVELOPMENT AND PROSPECT OF SOIL SCIENCE IN CHINA

Li Chingkwei

(Institnze of Soil Scicnce, Academia Sinica, Nanjing)

Summary

Present article gives a prospect of the development of soil science in China. [t covers
soil geography, soil chenistry, agricultural chemistry, soil physics, soil mineralogy. soil bio-
chemistry, soil microbiology and ecology.

Investigations of soil science carried out in China during the last fifty years are also
reviewed.

1. Soil geography: Soil geography covers soil genesis, classification and cartography. The
orthodox idea of bio-climatic soil types lies on the following five factors i.e. climate (parti-
cularly temperature and precipitation), living organisms (especially native vegetation and hu-
man beings), parent material, topographical factor and time that parent materials are subject-
ed to soil formation.

The classification of main soil types in China mainly follows the above mentioned factors
given by the Soviet teacher V. V. Dokuchaev. However, in agricultural soils cultivation has
an overwhelming influence on soil development. For example, rice paddy soils are developed
under alternative wet and dry condition. The oxidation-reduction process governs the genesis
of soil profile for which we have a specific classification system. )

We ~re preparing a soil map of China scaled 1:]1 million.

The conception of diagnosis honzons is a quantitative measure for soil classification sy-
stem. We are endeavoring to make such an innovation in soil classification.

Remote sensing method is applying in the loessial plain of the lower Yellow River. This
new technic, in connection with field soil survey, is extending to various soil regions where
and when the vegetation covering are very scarcely.

2. Soil chemistry: In the earlier period of soil science study in China, soil chemistry was
largely confined to soil analysis. Extensive analytical data of complete mineral composition
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and weathering ratios of soil colloid were made. These data served valuable references for
the classification of great soil groups.

A reflection on the progress of soil analysis reveals the following steps: gravimetric—volu-
metric—colorimetric—photoelectric (including flame emision method). The last one is prac-
tically a physical method. The determinations of soil phosphorus and potassium can match
these steps very. well. The test of soil pH is started from color comparison and later by
glass electrode.

Investigations of reduction-oxidation process in paddy soils, absorption and desorption of
cation ions by soil colleid are the important research topic of Chinese soil scientists.

The investigation of soil of variable charge is our outstanding accomplishment.

3. Agricultural chemistry: Owing to the rapid increase of the population, together with
the continuous decrease of arable land, the rate of agricultural field for each person has re-
duced from 4mu in the begenning of 5th decade to 2mu at present. The self-support of
food in this country is largly depended on the increase of crop yield per unit area. In this
regard, application of chemical fertilizer plays an important role. The annual consumption
of N in year 1988 was up to 12 million tons. But the shortage of phosphatic fertilizers is very
distinct, and the supply'of potassium fertilizer is mainly depended on the import from Canada
and European countries. The exploitation of salt deposit in Tarim Basin is expecting to pro-
duce 0.2 million tons of KCl in 1990. China holds rich resources of phosphorite, but is lack
of sulphuric acid. We expect to have a rational fertilizer consumption ratio of N:P:Os: KsO=
1:0.5:0.2, but it appears only 1:0.26:0.07 in year 1986.

4. Soil physics: Although agronomists have already recognized the importance of soil
physical properties to crop growth, but for a long time the determinations of soil physical
properties are confined to only moisture, pore space, water holding capacity, expansibility etc.
and are usually made in laboratory from core samples. However, since 1978 we have paid
much more attention in the study of soil physical properties.

At present, we have established field experimental plots in the loessial plain of the lower
Yellow River, provided with automatic implements to record parameters of soil physical pro-
perties, Many modern instruments, such as pressure membrane instrument, neutron soil mois-
ture probe, evaporation capacity sensor, Coulter multichannel particle counter, etc. have been
introduced in our country recently.

We established a system of soil texture classification appropriate to our own conditions.
In this system, soil textures are divided into three groups i.e. sandy soil, loamy soil and clay
soil and then subdivided into eleven textures. From extensive analytical data, we generalize the
regularities of the distribution changes of soil particles. Soil particles appear mare fine from
western China to eastern China and from northern China to southern 'China.

5. Soil mineralogy: Systematic study of soil mineralogy begins in China at the end of 5th
decade.  After extensive examinations of the clay mineral of soil samples collected from
main soil groups, we divide the distribution qf clay minerals into 11 regions. In the arid re-
gion of northwestern China, where the weathering process is very weak, hydrated micas and
chlorite are the main ingredients. Large amounts of smectite are formed in the semi-arid re-
gion of the eastern part of Inner Mongolia. In the eastern part of laessial plateau also in the
brown earths and drab soils of Shandong and Liaoning peninsulas, where advanced weath-r-
ing takes place, vermiculite is predominant. In the red earth regions of southern China, the
important clay minerals are kaolinite and iron oxides. In the lateritic red earth region, hyd-
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romicas are very few, ‘There exist large amounr of well crystallized kaolinite.

The distributions of clay minerals in rice paddy soil also appear regional regulation.
They are in consonance with the main soil types from which paddy soils are developed.

A large scale map showing the regional distribution of soil clay minerals in China has
been compiled.

6. Soil biochemistry: Soil organic matter is an important constituents of soil colloid. The
content of organic carbon in agricultural soil usually ranges between 1—3% in the world.
However, owing to the poor soil management, we have large areas of agricultural soils con-
taining organic carbon much less than [%. '

The C/N ratios of agricultural soils maintain 10—14 without much difference in bio-
climatic regions. This ratio appears narrow in deeper horizons -of soil profile and is about S
at the depth of 0.5 meter. The N/S ratio has been found to have a rather stable figure of
about 7—8.

Soil humus is a decomposition product of organic matter. According to late professor
Kononova of USSR, soil humus is classified into fulvic acid, humic acid and humins. We
still follow this classification system. However, our recent investigations find that the nitro-
gen-containing organic constituents formed under flooded conditions have marked difference
from those formed under aerobic conditions. The effects of calcium carbonate and mineral
constituents on the properties of soil humus are also investigated.

The transformation of plant residue to humus materials is accompanied with specific en-
zymes. In this regard, our studies are just begun.

7. Soil microbiology: The investigation of nitrogen fixation by nodule bacteria started in
China early in 3th decade. But systematic studies on nitrogen fixation by soybean, peanut,
vetch and milk vetch only began in 5th decade. Inoculation technics of nodule bacteria seem
very successful. Extension work of nodule bacteria to arable field was carried out smoothly.
Soil microbiologists have prominent contribution on the increase of crop yield.

Extenive’ field plots have revealed that application of phosphatic fertilizers to legume
plants increases the available nitrogen supply in soil and gives a better yield in succeeding
crops.

Our studies on the transformation of inorganic nitrogen in soils mainly direct to the
nitrification and denitrification. The purposes of these works are for the economic use of
nitrogenous fertilizer ahd for the prevention of pollution in drainage water.

8. Soil ecology: Our studes on soil ecology are very young. laovestigations of soil ecology
cover following scopes.

a. Agricultural ecology, including paddy ficld and dry field. The cycles of nutritive
elements under different rotation systems are studied.

b. Ecology of steppe soils, over grazing destroys the ecology of steppe soils. Large areas
of steppe soils have been turned into sandy wasteland in Inner Mongolia.

c. Ecology of forest soils, investigations are made in the forest soils of eastwestern China
where insects and soil bacteria decompose the soil organic matter. The mineral elements, as
decomposing products, are translocated in soil profile. Cycles of the movement of mineral
elements in soil profile of forest soils have been studied.



