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Summary

It is important to understand the growth situation of crops for the manuring practice. However, a rapid weather
change according to the global warming in recent years is difficult in the method of the manuring practice of
dependence on the experience. Moreover, the importance of the restruction of the manuring practice has risen
more and more because of the necessity of the sustainable agriculture.

This study was carried out to develop growth and quality estimation methods using proximal remote sensing
that had the feature of nondestructive and noncontact, finally to contribute of the manuring practice method for tea,
the sweet potato, and paddy rice that was the main crop in Kagoshima prefecture.

It was shown to be able to estimate the nitrogen content and growth quantity per leaves with ND77q 650 index that
used the wavelength of 770 nm and 660 nm. Moreover, it was shown the change of the AF value was to prospect
with ND710500. Especially, the ND710520 index value has decreased during harvest period, and after increase of the
value was confirmed.

Mode of the ND77q660 image (ND776s0MAX) indicated the possibility that nitrogen content on the field was
able to be presumed. The result was suggested that the ND;; index was effective for the manuring practice of the
tea plant. Moreover, it was shown that the ND710,5,0MAX and the kurtosis of ND710500 image becomes an effective
indicator for the decision of optimum harvest period.

To judge the paddy rice field such as the 1st and 2nd grade, a change of the plant length, the tiller number, the
density of chlorophyll and the spectral reflectance of each field were investigated with growing period. SPAD
value was difference from the first stage of growth between grades. Between SPAD value and ND7q gg0 index was
confirmed positive correlation, ND770650MAX of the ND+70 660 image of the 1st grade field rose to heading, and it
was decreased afterwards. The distribution of the ND770660 MAX in the field was examined by RMSE, the RMSE
of 2nd grade field was more widely than first grad field. These result were shown that it was able to estimate the
grade from the heading by ND70s0MAX and RMSE of the field.

The result of the sweet potato with the creeping type leaves, it was clarified to have correlation among weight
of the tuberous root, the leaf area and the nitrogen content in leaves. Moreover, it was confirmed that ND719 510
derived from spectral reflectance of 710 nm and 510 nm showed a significant negative correlation to the leaf area,
and N D779 gs0 and NDsgg 510 Were effective for the estimate of the nitrogen content in the leaves.

Therefore, the decision of optimum harvest period for tea plant and judgment of grade after the heading derived
from proximal remote sensing method is given the effective information on restruction of manuring practice.
Moreover, it is shown nondestructive estimation of weight of the tuberous root for the sweet potato is able to
apply to the other crops of the creeping and tuber type.
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