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Abstract 

The rice growth and yield were measured from 2018 to 2021 to clarify the effects of inter-tillage weeding 

without agricultural chemicals and fertilizers. In the third and fourth year, the yield in 5-time inter-tillage 

fields was significantly higher than in 2-time and 0-time fields (P<0.05). The yield components also had a 

positive correlation with inter-tillage frequency. The good effects of many times inter-tillage on rice yield, 

and rice growth were observed.   

Key words:  inter-tillage, rice growth, no agricultural chemical and fertilizer 

 

1. Background 

People believe that fertilizer and chemicals are 

necessary for high rice yield. However, excessive 

fertilizer and massive chemical application caused 

a lot of environment problems.  

Kasubuchi (2019) has succeeded in getting a high 

yield in paddy fields without agrochemicals and 

fertilizers by introducing many times inter-tillage 

weeding. As a traditional agricultural method, inter-

tillage weeding not only remove weeds in time, but 

also promote oxygen supply into soil. The objective 

of this research is to clarify the effect of inter-tillage 

weeding on rice yield and growth. 

 

2. Materials and Methods 

Field sites were located in Field Science Center 

for Northern Biosphere in Hokkaido University. 

The soil was gray lowland soil. The following 

paddy fields were prepared for the experiment.  

a. 5-time inter-tillage fields (5-T): 5 times inter-

tillage weeding were conducted. The first inter-

tillage was conducted about 3 days after 

transplanting. The Last inter-tillage was conducted 

after about 50 days. The interval was almost the 

same. 

b. 2-time inter-tillage fields (2-T): The first inter-

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

time with 5-T field.  

c. 0-time inter-tillage fields (0-T): No inter-tillage 

weeding was conducted.  

d. Conventional fields (CF): Agrochemicals and 

fertilizers were applied. 

  There were three plots for each treatment to 

ensure the result. The cultivation without 

agrochemicals and fertilizers in the inter-tillage site 

started first in 2018 after three years’ fallowing. 10 

hills in every plot were selected to measure number 

of tillering, height, and yield components. At the 

harvest, rice samples were collected from a circle 

area of 3.3 m2 to estimate brown rice yield from two 

sites per plot of each treatment. The above-ground 

rice plants, weeds and algae were collected from 0.5 

m x 0.5 m area from every plot to measure the dry 

weight. 

3. Results 

As shown in Fig.1, in 2018, the yields of inter-

tillage fields (531~566 g/m2) were all higher than 

that of regional average of conventional rice 

cultivation (497 g/m2). In 2019, the yield in inter-

tillage fields (220~272 g/m2) were all lower than 

that of regional average (547 g/m2). In both 2018 

and 2019, there was no significant difference (P < 

0.05) in yield among three inter-tillage fields. 

However, in the third year and fourth year, although 

the yield in inter-tillage fields were still lower than 

that of regional average (561 g/m2)，the yield in   



inter-tillage fields were still lower than that of 

regional average (561 g/m2), the yield in 5-T was 

significantly higher than other two inter-tillage 

fields and the order was 5-T (354 g/m2 in 2020, 308 

g/m2 in 2021) > 2-T (209 g/m2 in 2020, 218 g/m2 in 

2021) > 0-T (173 g/m2 in 2020, 153 g/m2 in 2021). 

The yield components were shown in Table.1. In 

2018, we did not find the relationship between 

inter-tillage frequency and the yield components. In 

2019, panicle number and spikelet number 

increased with a higher frequency of inter-tillage. In 

2020, there was a positive correlation between all 

yield components and inter-tillage frequency. The 

1000-grian weight in 5-T was significantly higher 

than that in 0-T (P < 0.05). In 2021, panicle number, 

spikelet number and filled spikelet rate were still 

increased with the increase of inter-tillage times. 

But compared to 2020, panicle number and spikelet 

number in 5-T decreased slightly in 2021, and then 

caused a lower estimated yield in 2021 than 2020. 

 

4. Conclusion 

Promote effect of inter-tillage weeding on rice 

growth was observed from 2020, the third year of 

conversion to fertilizer-free and agricultural 

chemical-free cultivation. The rice growth and yield 

components by rice also became better in 5-T than 

0-T and 2-T fields after 2020 

In 2021, the yield decreased. In contrast, nitrogen 

nutrients concentration improved (see Part.2). This 

indicates nitrogen was not the only yield limit. It 

needs more years to verify the effect of inter-tillage 

on rice cultivation until the soil condition becomes 

suitable for the rice cultivation without agricultural 

chemicals and fertilizers. 
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Fig.1 Brown rice yield 


