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Fig. 1-1. A cast of a earthworm from 0-1 cm (Oi) of the Beech profile. 2. A cast of a isopod from 0-1 cm (Oi) of the
Beech profile. 3. Casts of diplopoda (left) and earthworm (right). From 0.5-1 cm (Oe) of the Oak profile. 4. Smear-like
faeces of earthworm from 2-4 cm (Oe) of the Beech profile. Casts of enchytraeids are observed around the cast of
earthworm. Color of leaves is only slightly changed. 5. Casts of soil animals accumulating on leaves, from 2-4 cm (Oe) of
the Beech profile. Roots are running along the surface of the leaf. 6. Cross section of the Fig 1-5. Melanized hypae are
running along the leaf surface. Part of the underside of the leaf is grazed by soil animals.
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Fig. 1. — (continued) —

7. Casts excreted between undecomposed leaves adhere to each other forming sandwich-likes structure, from 4-5 cm (Oe)
of the Beech profile. On the surface, casts of acari are observed. 8. sandwich-like structure from 5-6 cm (Oe) of the Beech
profile. Roots are running densely through faecal materials. Some root tips are associated with mycorriza. 9. The surface
of the sandwich-like structure is covered by faeces. From 5-6 cm (Oe) of the Beech profile. 10. Cross section of the Fig.
1-9. Faece of Acari, cell wall of leaves and shapeless faecal materials are observed. 11. Leaves of the sandwich-like
structure are mostly disappeared and an aggregate remains. From 6-7 cm (Oe) of the Beech profile. 12. Cross section of
the Fig. 1-11. Different casts and shapeless humus materials are composing the aggregate.
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Fig. 1. — (continued) —

13. Higher magnification of the Fig. 1-12. Cell wall of leaf still remains. In the organic matrix, many hyphae is running
across.14. Leaves of the sandwich-like structure are mostly disappeared and an aggregate remains. Surface of the
aggregate is grazed or tunneled by small animals. From 8-9 ¢cm (Oa) of the Beech profile.15. Freshly excreted cast of
earthworm. From 10-12 cm (A) of the Beech profile.16. Examples of organo-mineral aggregates. The top left aggregate is
tunneled by enchytraeid worms. From 12-13 c¢m (A) of the Beech profile.17. Leaves from 0.5-1 cm (Oe) of the Oak
profile. Part of the leaves are bleached (e.g. left half of the left leaf).18. Casts from 2-2.5 cm (Oa) of the Oak profile.
Casts are loose and do not form large aggregate.
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Fig. 1. — (continued) —

19. Mostly organic casts from 4.5-5.5 cm (Oa) of the Oak profile. Adhereing together or bundled by roots. 20. A mostly
organic cast tunneled by enchytraeids from 5.5-7.5 cm (A) of the Oak profile. 21. Cedar leaves from 0.5-1.5 cm (Oe) of
the Cedar profile. Second from top is bitten off by earthworm. 22. Cedar leaves from 2.5-3.5 cm (Oe) of the Cedar
profile. The leaves are broken but the outer part of the leaves is still rigid. 23. Cedar leaves from 2.5-3.5 cm (Oe) of the
Cedar profile. Inside of the leaves are eaten by acari and enchytraeids. 24. Root tip from 2.5-3.5 cm (Oe) of the Cedar
profile. Inside of the root tip is acari. Inside of the root is eaten by acari.
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Fig. 1. — (continued) —
25. Casts from 1.5-2.5 cm (Oe) of the Cedar profile. 26. Leaves 4.5-5 cm (Oa) of the Cedar profile. Decomposition of
outermost epidermis is progressed. 27. Organo-mineral casts from 5.5-7.5 cm (A) of the Cedar profile.
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Summary

The appearance of humus components changes greatly in a narrow space as they are decomposed. Such
transformation process can be depicted in detail by observing small amount of the humus profile. In the
three study sites, decomposition of litter is slowest in the Beech site and litter accumulates in a characteristic
manner. Although the decomposition process is slow, activity of soil animals is well preserved and it is
indicated that many soil biota exploit the food and space in the humus profile. At the Oak site,
decomposition is relatively fast and soil biological activity is suggested to be high. On the other hand,
decomposition of cedar (Cryptomeria japonica) litter is slightly different from those of deciduous leaves
due to its leaf shape and it is recognized that the humus profile shows history of forest management.

From these observations, decomposition and the formation process of humus form can be depicted in
detail with additional information on top of micromorphological method by making thin section; i)
identification of animal faeces, ii) evidence of feeding by different soil animals, iii) change in the
appearance of litter such as bleaching by whit-rot fungi, vi) evidence of soil biological activities from the
shape and/or state of the casts and aggregates. Therefore it can be said that the new approach is valid as a

tool in investigation of many processes occurring in the plant-soil interface.
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