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Summary

The objective of this project was clarifying the form of suitable cropping of the favorable districts
in climatic conditons or the technique of proper farming by means of making clear the mechanism
of the injuries on agricultural plants which cold air streams in hilly regions brought on.

Since the direction of cold air stream caused cold injury. to agricultural plants changes clima-
tically from summer to winter in Japan, the experiments were conducted at two separated zones:
the northern parts including Hokkaido and Tohoku areas, and the southern parts including Chiubu
and Shikoku areas. In the northern parts, the air photographs of cold air stream were taken on
infrared films, and their pictures and the original infrared digital data of GMS were analyzed by
the image processing system, so that the extent of the affected districts was able to identified.
Further more, the locality of cold injury of agricultural plants was signed on the map through
determining the direction of cold air stream with rain-like fog. And agricultural plants affected
from cold injury are variable from summer to winter not only in species and varieties, but also in
difference in their growth environments. Then in the southern parts, the tissue temperature at
various parts of plants was taken by thermopile and infrared radiation thermometer. On the other
hand, the test plants being raised in the phytotron and plastic film house in oder to change the
stages and conditions of their growth were subjected to artificial frost-injury. At same time their
cold hardiness was tried to relate with changes in nutritional contents in the plant determined by
chemical analysis.

The main results of the present study are outlined in Section 1-7.

1. The oceantic cold air with rain-like fog blowed in summer from the coast of Pacific Ocean
to Yufutsu ‘and Ishikari low-plain in Hokkiado and to eastside of Hakkoda Mountains in northern
parts of Tohoku. This blowing of cold air stream has been called “Yamase” in Aomori Prefecture.
The clouds of “Yamase” were showed 1000~1500 m thick, and at the coastal sides it was very low
temperature and rised about 2~5°c as blowing on the plain. In “Yamase” blowing regions lettuce
and spinach, wheat were able to cultivate comperativelly, but azuki-bean and soy-bean had no
adaptability. Azuki-bean raised in growth. chamber controlled as the “Yamase” -blowing showed
poor growth, mostly effected by low air temperature and secondarily by poor solar radiation.

2. Topoclimatogical observations were carried out in the Sugadaira high land in Nagano
Prefecture in autumn. The down slope wind begun to blow on the higher parts of slope at 4 p.m.
last evening, and blowed at 2 m/sec. successively to about § a.m. next morning. The cold air
lake was formed in bottom of basins and valleys, and appeared to go away after 7a.m.. Where.
it was —3°c in bottom of basins, at 150 m higher parts of slope it was +1°c. )

3. In Yasu valley having sharp slope and in Geisei small-plain sarrounded by gentle slope of
coastal terraces, facing Tosa-Bay respectivelly in Kochi Prefecture, samely the observations were -
carried out in winter. In Yasu it was about 1~2°c lower at minimum air temperature than in
Geisei. The noctarnal wind from 4 p.m. last evening to 9 a.m. next morning blowed successively
from the north along the bottom of the valley, at 1~2 m/sec., on 70 % frequency. On the other
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hand, in Geisei the winds were variable to blow from the north and the west during the night,
and then it was warmer in Geisei plain than in Yasu valley.

4. In general, the plants were hardened with cold air temperature in late autumn and early
winter. In course of winter the starch inverted to sugars and amino-acids, specially Proline, were
accumalated in plant cells. In leaves of the late ripening citrus trees, maximum starch-sugar
conversion and relatively high rate of reducing sugar accumulation were found on mid January on
the plain field in central area in Kochi Prefecture. The citrus trees covering with plastic film,
however, gradually accumulated starch, but reversely reduced total sugars and almost all of amino-
acid constituents decreased as the day go by. And then the trees were frost-damaged.

5. The microclimate around planting, wind and air temperature, appeared to be delicate varia-
tion. The land form and aspect of tea garden and evergreen orchard of citrus and loquat were
important factors in varying the degree of cold injury and frost-damage according to location.
In southern parts of Japan, the plants sustained frost-damage when they were exposed to wide
daily fluctuations in air temperature. And the increased day temperature of plants due to
solar radiation prevented to increase in hardiness and plants could not to keep high hardiness.
Frost-damages of plants and young loquat fruit were prevented by either shading or shortening
the length of time during which they were exposed to solar radiation.

6. The ethylen glycol solutions are easy to worked into plant tissues and keep them in high
frost-hardiness, and so the trees and the bearing fruit of late ripening citrus varieties, sprayed
with 3 or 5 2 solutions of ethylen glycol on early December, were protected from frost-damage
on late January in Kochi Prefecture.

7. Results tested on lettuce and chinese cabbage were as follows. It appears to be diffrence
on the osmotic pressure of leaf juice among their varities. The young plants were strong frost-
hardiness with high osmotic pressure but as growing the outer leafy head showed to be low on
the osmotic pressure. The close correlation the osmotic pressure and Brix index in leaf juice was
found. And the osmotic pressure of leaves and frost-hardiness were to be higher by active assimi-
lation due to deep and vigorous roots, by means of irrigating and applying N-manure, keeping in
high soil temperature with transparent film mulch. In pea and garlic, as the plants grew larger
and higher and after their flower bud differentiation begun, the symptom of cold-damage on
green pods and leaves were shown on January. ‘
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