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MICROMORPHOLOGICAL CHARACTERISTICS OF SOME
CULTIVATED SOILS IN NORTH-EASTERN CHINA

Gao Zi-qin and An Gui-ru
(Institute of Forestry and Pedology, Academia Stnica)

Summary

Micromorphological characteristies of black soils, planosols and soda-solonchaks of
various levels of fertility were investigated by means of structure analysis, optical mie-
roscopy and scanning electron microscopy. The results obtained are summarized as
follows:

1. With large amount of humic substances, black soils are well aggregated and
highly stable in structure. The content of microaggregates (> 0.05 mm) in black soils
is about 30—70%, that in planosols is less than 30%, that in unimproved soda-solon-
chak is 20%, and that in ameliorated soda-solonchak is 46%. The water-stable aggre-
gates (>025 mm) are distributed with the same tendency of the microaggre-
gates (>0.05 mm) in the soils, ’

2. Under microscope, the degree of aggregation and the size of soil microaggre-
gates, a8 well as soil porosity can be observed precisely. Black soils have a spongy
fabrie. Soil particles are cemented by gel-like substances to form porous soil structure.
Planosols show a loose bound agglomeratic fabric with lower porosity. Unimproved soda-
solonchaks belong to a porphyropeptic fabric in which almost no aggregates can be
found. The ameliorated soda-solonchaks have a pluctoamictic fabric in which microagg-
regates are formed by the gel-like substances and mineral grains,

3. The variation of the organo-mineral complexes in soils is also observed by scan-
ning electron microscope. In fertile black soils the organo-mineral complexes are agglu-
tinated by the gel-like substances to form a loose and soft soil structure. In unimproved
soda-solonchaks and planosols the particles are merely accumulated together without
any evidence of cementation. While in ameliorated soda-solonchaks some gel-like sub-

stances appear on the particle surface, which means organo-mineral complexes are form-
ed.
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Descriptions of photomicrographs ( X 60)
Fig. 1 Surface horizon of thick black soil (virgin land). Spongy fabric, with many sands and plant
residues between prismatic aggregates, netted and channel voids.
Fig. 2 Plowed horizon of thick black soil of high fertility. Spongy fabric, well-aggregated, the gel-like
substance accumulated on the surface of aggregate, with dendroid voids.
Fig. 3 Plowed horizon of thick black soil of lower fertility. Spongy fabric, well-aggregated with anasto-
mosing and dendroid voids.
Fig. 4 Plowed horizon of ameliorated planosol Loose fabric, evidently aggregated with channel voids.
Fig. 5 Plowed horizon of poorly ameliorated planosol. Agglomeratic fabric, less aggregated, with many
sands and iron oxide-humic-concretions between the aggregates and few voids.
Fig. 6 Bleached horizon. Bleached fabric, no aggregate formed, with many iron oxide-humic-concretions,
sands, channel and chamber voids.
Fig. 7 Surface horizon of strong soda-solonchak virgin land. Porphyropeptic fabric, no aggregate formed,
sands and mineral particles accumulated together, without voids.
Fig. 8 Surface horizon of weak soda-solonchak virgin land. Porphyropeptic fabric, primary aggregates,
many sands and plant residues between the aggregates, with channel voids.
Fig. 9 Plowed horizon of soda-solonchak soil after amelioration. Pluctoamtic fabric, well-aggregated and
porous.
2
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Legend
a. Black spheroidal grains; b. Primary microaggregate; c. Secondary microaggregate; d. Tertiary
microaggregate; e. Voids; f. Interaggregate voids; g. Channel voids; h. Anastomosing channels;
i. Dendroid channel voids; j. Fissure; k. Organic residues; . Iron oxide-humic-concretions: m.

Sand particles; n. Gel-cutans
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Descriptions of scanning electron micrographs ( X 2,000)
Fig. 10 Plowed horizon of thin black soil
Fig. 11 Plowed horizon of thick black soil of high fertility
Fig. 12 Surface horizon of thick black soil (virgin land)
Fig. 13 Surface horizon of strong soda-solonchak virgin land
Fig. 14 DPlowed horizon of weak soda-solonchak
Fig. 15 Plowed horizon of soda-solonchak after amelioration
Fig. 16 Plowed horizon of unimproved planosol
Fig. 17 Plowed horizon of ameliorated planosol
Fig. 18 Bleached horizon of ameliorated planosol



