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Topsoil and Subsoil Improvements in Satsuma Mandarin Orchard (1st Report)

Effects of Continuous Application of Sawdust-mixed Poultry

Manure and of Deep Tillage on the Distribution of Root System
Hiroaki Mine?& Shinoh Koda

Summary

We have worked on the techniques of productivity increase in the soil of low-yielding or-

chard. In particular we have conducted researches into the effects of continuous sawdust-mix-
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ed poultry nianure and of deep tillage on the distribution of root system of Satsuma mandarin,
(1) We have reCognized the necessity of surveying one tree from two directions out of four in
conducting research on the distribution of root system in soil profile,

| (2) The ratio of macro pore was generally very low in the soil of each treatment p10_t, The
second horizon soil was in the worst condition as compared with the first horizon soil.
(8) It was observed that the distribution of root system in the deep tillage plot treated by
burying pruned branches was satisfactory near the border on the inner side of the treatment
plot,
(4) The deep tillage + 4t plot showed the best results in terms of the tree reaction and the
imporvemernt of physical-chemical properties of the soail,
(5) It was at those plots where the tillage vestiges marked at planting were often observed
that the physical properties of the soil and the distributioﬁ of root stystem were excellent
besides the deep tillage + 4t plot,
(6) When the subsoil structure was in good condition, it produced a better effect on the for-
mation of root system than that of the short-term topsoil treatment,
(1) As for the relation between the yield and the depth of main root system area, it has been
concluded that highly yielding trees show a tendency to have deeper main root system area
and therefqre over a 50cm of depth is essential
(8) In the middle-subsoil area where the percentage of exchangeable Mg included in the total
base content was larger than that of exchangeable Ca, i, e, Ca/Mg equivalent ratio was under
1, the distribution of root system was lower or not observed at all, In this area, permeability
was under 10-¢cm/sec and macro pore was under 7%. But when the permeability was higher,
the root system distribution was observed even though Ca/Mg equivalent ratio was under 1.
(9) The percentage of exchangeable K content of the soil was rather low, i. e 1—1.5 me in
the topsoil and 0.5 me in the subsoil after the five years of application of sawdust-mixed poul-
try manure, It could not be affirmed that this phenomenon was caused by the excess accumu-
lation of exchangeable K. There was nothing abnormal in both the frees and root system.
(10 The soil condition in the middle-subsoil area where the root system was small in number
or was not observed indicated the following values respectively, The permeability was under
10~6cm/se¢; the macro pore was under 7%; the bulk density was over 1. 4; the Ca/Mg equivalent
ratio was under 1; the Mg/K equivalent was over 8; the calcium saturation percentage was
under 32%; pH (H,0) was 5 1-5.5, and pH (KCl) was 4.0-4.4.
(0 As for the effect of the physical properties of the soil and the change of base balance in
respective soil horizon on the distribu’gion of root system, the following two factors can be
mentioned. One factor is the close relations with the physical properties of the soil, and the

other is those with the base balance of the soil



