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Abstract 

Many times inter-tillage weeding for rice cultivation without fertilizer and agricultural chemical is effective 

for rice growth. We compared the growth and soil nutrient condition among the different inter-tillage times 

without fertilizer and agricultural chemical. The better rice growth was observed in the field of larger 

inter-tillage times. However, the growth was not good enough as that in the conventional field. 
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1. Background 

Almost half of the world’s population eat rice as 

their staple food and the rice is planted by more 

than half of the world's farmers. People believe 

that a good yield in rice cultivation can be obtained 

only by using fertilizer and agricultural chemicals. 

Excessive chemicals and fertilizers have been used 

every year and caused many problems, such as the 

damage of ecosystem and environment, health 

problems of farmers and consumers and raising 

cost in rice production to buy chemicals and 

fertilizers. 

Professor Kasubuchi (2019) of Yamagata 

University, has succeeded in getting a high yield in 

paddy fields without agricultural chemical and 

fertilizer by introducing many times inter-tillage 

weeding. Inter-tillage weeding is a traditional 

agricultural method without herbicide. Weeds 

grown in crop fields can be removed in time by 

artificial inter-tillage or mechanical tillage. It is 

performed just after transplanting until panicle 

initiation. 

The first purpose of this study is to clarify the 

influence of inter-tillage weeding on the rice yield 

without agricultural chemical and fertilizer in 

paddy field. We also aim to clarify the influence of 

inter-tillage weeding on the dynamics of nutrients 

in paddy field. 

 

2. Materials and Methods 

Field sites were located in Field Science Center for 

Northern Biosphere in Hokkaido University. The 

soil is gray lowland soil. The following paddy 

fields were prepared for the experiment.  

a. The field of 5 times inter-tillage weeding 

without fertilizer and agricultural chemical (T5 

field); conduct 5 times inter-tillage weeding. First 

inter-tillage was conducted 3 days after 

transplanting. Last inter-tillage was conducted 

after 50 days. The inter-tillage was done with 

almost the same interval during the first and last 

tillage.  

b. The field of twice inter-tillage weeding without 

fertilizer and agricultural chemical (T2 field); First 

inter-tillage and last inter-tillage was done at the 

same time with T5 field.  

c. The field of no inter-tillage weeding without 

fertilizer and agricultural chemical (T0 field).  

d. The field where chemical fertilizers and 

agricultural chemicals were applied in a 

conventional method (C field) as a control field.  

Each type of the fields had 3 plots to ensure the 

result. One plot size for T0, T2 and T5 field was 

8m×13m with random plot in a rectangular 10 a 

area. C field located 25 m separated from the 

inter-tillage fields with 20 m×25 m which was also 

divided to 3 plots. 

Organic carbon content, available nitrogen 

content, available silicate content, available 

phosphorus content, total nitrogen content, 
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Fig.2. Number of tillering

Fig.1. Plant weight 
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Fig.3. Exchangeable NH4
+-N concentration at 5

cm deep

biomass nitrogen content, soil trace element 

contents, NO2
- , NO3

- , NH4
+ , PO4

3- , Fe2+, DOC, 

pH, oxidation reduction potential, temperature 

were measured. Rice plant growth, and C, N, P 

contents of plant were also measured. Yield per 

area and yield component will be measured until 

the presentation. The results of this year are 

presented here. 

 

3. Results 

 

 

This was the third year of the rice cultivation for 

the inter-tillage fields. Former results already 

showed in last year’s meeting. Here, we show the 

partial results of this year. The plant weight is 

shown in Fig.1 and the number of tillering is 

shown in Fig.2. In both cases, the value increased 

with the increase of inter-tillage time. Tillering 

ability has a significant influence on panicle 

density which could determine the yield to some 

extent (Wu and Wilson 1998). The result indicated 

the good influence of inter-tillage on rice growth. 

In the first year and the second year of the rice 

cultivation, the difference among the inter-tillage 

fields were not detected. It seems that the soil 

condition has gradually become better during these 

three years. The plant weight and the number of 

tillering of C field was much larger than those 

inter-tillage fields, probably due to the good 

nutrition.  

The plant weight and the number of tillering 

can both be influenced by many factors, such as 

the temperature and solar radiation, the supply of 

nutrients and so on. Exchangeble ammonium-N 

concentration in the soil solution is shown in Fig.3. 

The difference among the inter-tillage sites were 

not clear. The amount of C field was significantly 

larger due to the fertilizer application. In the early 

stage, ample nitrogen can make rice get more 

effective tillering. The larger NH4-N concentration 

caused better plant growth of C field. 

  

4. Conclusion 

The good influence of inter-tillage times on rice 

growth was observed in the third year of rice 

cultivation. However, the growth was better in the 

conventional field with fertilizer and agricultural 

chemicals. The low temperature and climate of 

Hokkaido might affect the growth in the 

inter-tillage fields. It may take more years for the 

soil condition to become fertile. Further 

investigation is required. 
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