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THE HORIZON DEVELOPMENT AND ITS CHARACTERISTICS OF
CULTIVATED SOILS IN MEADOW BROWN EARTH REGION

Cuen En-ranc, CHow LEE-kai, Wu Guan-vyuin anD WANG SHU-FANG

(Institute of Forestry and Pedology, Acadewia Sinica)

SuMMARY

So far as the natural soil and cultivated soil formed under conditions of shallow
plowing are concerned, we can distinguish their profile horizons morphologically to a certain
extent. But in case the soil is subject to a proper deep plowing, its surface soil, sub-
soil and sometimes substratum are generally overturned and mixed up, and there will be
little possibility for one to distinguish morphologically the profile horizons. This induces
us to think whether it would be possible to distinguish the horizons chiefly on the basis
of dynamic variations of soil fertility. We are convinced to believe that the influences of
bioclimate to the upper and lower layers arc certainly diverse, and the transformation
progression and rate of nutrient materials in these layers are also widely different, and
hence these various layers have their different specific functions for plant growth. Owing
to these, the dynamic variations of fertility may be considered to be the prime criterion
for the horizon division of the cultivated soils.

In the period of 1960—1962, a number of experiments were conducted on the
shallow plowed plot (treatment 1) and deep ploughed plot (treatment 2) of the same
soil group (brown meadow soil) in Shengyang, Liaoyang and Shoayue of Liaoning Pro-
vince, and various kinds of investigations were made relating to the chemical, biochemical
and physical properties of various layers (0—10, 10—20, 20—40 and 40—60 cm). The
results obtained showed similar characteristic features, and the prime parts described
synethetically are as follows:

1. Variations of available phosphorus in soils

The quantitative variations of available phosphorus in soils are shown in Figure 1.*

The distribution of phosphorus in soils, on account of its less mobility, showed very
distinct horizon differentiation: its amount was higher in 0—20 cm soil layer (and the
highest in 0—10 cm), that in 20—40 cm was lower, and lowest was in 40—60 cm. In
soils whose plowsoles were not broken down, it was noted that the quantitative variation
curve of phosphorus in upper soil layers was comparatively smooth. But, after a proper
deep plowing, it was found that not only the amount of phosphorus in upper layers fluc-
tuated appreciably but also in lower layers due to vigarous growth of new roots and their
stronger absorbing ability in the later stage of crop development, the phosphorus content
was found to decrease noticeably.

2. Variations of biological activities in soils

The variations of biclogical activities in soils are shown in Figures 2—4.

In all the soils investigated, respiration intensity and activities of invertase and

* Fig. and tab. see Chinese text.
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urease were found to decrease with the depth of soil layer, showing a remarkable charac-
teristics of horizon distribution. Comparing with those soils whose plowsoles were not
broken down, it was found that any soil subject to proper deep plowing showed a higher
biological activity in the lower layers, where the most vigorous increase was found in
20—40 soil layer.

So far as the variation progression of soil biological activities is concerned, respira-
tion intensity and activity of invertase were found to increase with the growth of crops,
up to a maximum at the stage of vigorous growth, and then diminished gradually.

3. Varjation of humus components in soils

Quantitative variations of humic and fulvic acid in soils are shown in Figure 5.

Specific value of humic vs. fulvic acid in soils was higher in 0—20 cm layer of the
shallow ploughed plots; but in the deep ploughed plots, the highest value was found in
20—40 cm layer. As far the 40—60 cm layer of all plots, this value was lower than that
of the upper layers. The deep ploughed plots had a greater specific value of humic vs.
fulvic acid and a smaller variation of it than the shallow ploughed plots.

4. Developmental features of crops and their yields

The results of the determination of developmental features of soybean as shown in
Table 1 showed that under conditions of proper deep plowing, the growth of roots was
normal at the seedling stage, they were found to distribute deeper and broader. But at
this time, the hight and width of the plant of the aerial part were found to develop
only appreciably. The weight ratio of the aerial vs. underground part was even lower
than that in the shallow ploughed plots. All of these established a sound basis for the
later growth of plants. Thus, at flower bud stage, the ratio of plant height vs. root
depth, width of aerial part vs. that of root area as well as aerial vs. underground part
all increased rapidly, exceeding those in the shallow ploughed plots, and the growth of
acrial part came to the vigorous stage. As for the plants in the shallow ploughed plots,
their roots were still at the middle stage of growth extending continuously into deeper
layers. The growth of aerial part did not become vigorous till flowering state.

All the results of the foregoing investigations indicate that, under thc influences of
various plowing depths, variations of soil property and fertility are widely diverse.

When soil is subject to successive shallow plowing, a plowsole of higher position in
always formed in its profile. The presence of the latter slows down the transformation
process of nutrient materials in the deeper soil layers and diminishes the biological activi-
ties in those places. All these tend to make the transformation scales and their progres-
sions of fertility factors in soils less adaptable to the needs of plant growth.

Different features may be found in case of the soil which has undergone a proper
deep plowing. On account of the overturn and mixture of the upper and lower soil
layers, a new characteristics horizon combination is formed on its profile. This combina-
tion is different both from the genetic horizons A, B and C of the cultivated soils formed
under conditions of shallow plowing. According to the dynamic variation of soil fertility,
it may consist of the following horizons (scheme see Chinese text) :

(1) Active horizon (0—20+ cm)

Active horizon 1 (0—10+ cm) is so much influenced by the atmospheric factors
and agricultural activities that the transformation progression of the nutrient materials cor-
responds very little to the needs of crops.

Active horizon 2 (10—20+ cm) is influenced relatively apparently by the atmos-
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pheric factors, crop roots and related micropopulation; the transformation rate of nutrient
materials is comparatively fast; it has a better supply of water and nutrient materials for
early growth of crops; it is more active but less stable.

(2) Stable horizon (20—40+ cm)

Stable horizon is influenced less apprecially by the atmospheric factors and organisms.
Living on the surface soils, the transformation rate of materials is relatively slow, it has,
however, a more striking influence on the later growth of crops, it is more stable but less
active.

(3) Reserve horizon (beneath 40 cm)

Reserve horizon has the slowest transformation rate and the ability to make good and
to assure the fertility situations of all upper soil horizons. Under general conditions, it
is not necessary to make any treatment.

The horizon combination related above can meet well the requirements of plant
growth and last a comparatively long time after proper deep plowing (in our experiment,
the third year).




