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Effect of Soil Pressure and Soil Surface Crush by Direct Seeding of Green Soybean
Tomohiro MORI* « Mitsuhiko KATAHIRA**

Abstract

In Japan, Green soybean is cultivated in many areas. Direct seeding method is normally used, however due to poor
germination rate, some areas practice transplanting. This result has increased labor and cost. Improving germination rate with
direct seeding will increase farmer’s work efficiency and income in the future. Therefore, we investigated ‘soil pressure’ and
‘soil surface crush’ methods to improve rate of germination. First, we researched amount of pressure of soil surface in a
laboratory, and it was shown that the ideal force of press is 100N. Next, we investigated the effects of soil pressure and soil
surface crush in experimental field. It was 46mm for amount of rainfall from after seeding to 4 days, and occurred soil crust
in the test block which was carried out soil pressure. The highest average rate of germination in test blocks which seeded
Shonai-sango was 85.3%. That test block carried out soil pressure and soil surface crush, respectively. On the other hand, the
highest average rate of germination in the test block which seeded Yuagarimusume was 93.5%. That test block didn’t carry
out soil pressure and soil surface crush, respectively. When we carried out soil surface crush, the average rates of germination
in Shonai-sango’s test block and Yuagarimusume’s block were approximately 50% and 70%, respectively. Carrying out soil

surface crush and crush soil crust in direct seeding on time might improve rate of green soybean’s germination.

[Keywords] green soybean, direct seedling, rate of germination, soil pressure, soil surface crush
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Growth Monitoring of Horticulture Crops Using Unmanned Aerial Vehicle (part3)

Dai TANABE* -

Shigeru ICHIURA* + Ayumi NAKATSUBO** - Takashi KOBAYASHI** - Mitsuhiko KATAHIRA**

Abstract

Remote sensing technique is important for crop management. In recent years, to use unmanned aerial vehicle (UAV) and

application of IoT (Internet of things) for agriculture have been able to collect large-scale data relating to crop production.

As a result, the enthusiasm for of the Artificial Intelligence (Al) technology in agriculture has been increasing. Therefore,

we propose a new system which combine UAV’s aerial image data and data analysis with Al In 2018, we cultivated potato

on six different fertilization condition and monitored them using the developed system. RGB aerial image and NDVI aerial

image is clear on difference of plant growth by the fertilization condition, however there is no difference in NDVI value.

NDVI value at the late planting period showed high correlation for potato fresh weight, the middle and the late period NDVI

correlated tuber number per plant.

[Keyword]UAV, NDVI, Internet of Things (IoT), Artificial Intelligence (AI), potato
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Agricultural Machines and Work Systems of Moldova in Eastern Europe

Mitsuhiko KATAHIRA*

Abstract
Agriculture of Moldova, an eastern European country with land area of 33,842 km?, has a long history of horticulture and cultivation.
Today, Moldova is confronting great difficulties of soil erosion caused by their work systems. This report describes the Moldova work
system, soil conditions, and agricultural machinery that are leading to the agricultural difficulties that have arisen in Moldova. Moldova
has cultivated wheat, sunflower, rape, and maize, which have cultivation areas of 450-3,328 ha. Work systems are consisted of three
types: a normal work type using ploughs, a minimum tillage systems that have mini-till and low-till methods using chisel ploughs, and a
no-till system recommended by the government of Moldova. Northern farmers have used machinery from the Russia and Belarus;
southern farmers have used EU area machinery. Theoretical work rates were 0.36 h/ha with a six row mini-till planter and 0.12 h/ha with a
12 row mini-till planter. Soil types of each investigated farmland were black soil in northern areas and light gray soil in southern areas,

with great differences at soil hardness, water content, and pH according to the farming system. The greatest difference was observed

between no-till and low-till systems.

[Keywords] agricultural machine, Moldova, soil, work system
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Exploring IoT Based the broiler chicken management technology (Part 1)
Shigeru ICHIURA™!, Tomohiro MORI"?, Ken-ichi HORIGUCHI*?, Mitsuhiko KATAHIRA ™

Abstract
It’s coming the public demands to have safety foods, to meet individual’s taste demands which to be the only one food, ( It’s
called “premium food”) in wealth class. And generally, the chicken is lower calorie and high protein, has a much niacin to
improve the cholesterol, then can improve the liver activities. However, the broiler chicken production system does not have
the less effort technology to manage the individual due to lower profits of the cost per bird of chicken. Recently, the
number of poultry farmers are decreasing as around 2.2%, but shipped chickens are increasing as around 1.7%. So, we need
to develop the less effort chicken management technology. And it’s required to check the health whether the chicken is not
caught the Avian influenza or not. As above situations, we captured the individual chicken’s behaviors by video camera,
variety of sensing data which are atmospheric pressure, illumination, body temperature (4x4 segments), and RFID number,
individual weight of chicken, time as big data. As 1% step, we focused to analyze big data which were composed by
individual RFID and weight and infer the chicken’s weight based on captured video by Deep Learning. Around picked up
500 pcs of photos based on captured video which is linked the measured weight and captured by RFID number, then 500 pcs
photos should be training data. We selected the Deep Learning frame work, “YoloV3” (Designed by Joseph Redmon,
University of Washington). It has the fast detection with single CNN (Convolutional Neural Network). That framework

could perform the inference of weight based on real-time video by YoloV3, it will contribute the video-based chicken

growing monitoring system.

[Key Word] animal welfare, broiler, artificial intelligence, internet of things,
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