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Abstract 

 
 The rice growth and soil water conditions were compared in the field of inter-tillage weeding without 

fertilizer and agricultural chemical and the conventional field. Inter-tillage was set 0, 2 and 5 times in order 

to investigate the influence. No significant difference was observed in rice plant height among the fields 

with different inter-tillage times. However, the height was shorter in the conventional field. No significant 

differences were observed in the number of stems and the dry weight of plant rice among all fields, the soil 

solution at the lower layer in C-Field and 5-Time inter-tillage were largest at the later stage after final 

inter-tillage weeding. This result is the first year of the field experiment. Several years will be needed to get 

a good influence of inter-tillage weeding. The result of rice yield will be shown in the meeting. 
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1. Introduction 

People believe that application of fertilizers 

and agricultural chemicals are essential in 

modern agriculture. However, they usually 

contaminate water environment and damage 

ecosystem. Moreover, agricultural chemicals 

damage the health of farmers and consumers 

when the treatment is not proper. If we can get a 

good yield without them, it will be very 

wonderful from economical, ecological and 

health viewpoints. Recently, Tatsuaki Kasubuchi 

(2016) of Yamagata University, Japan succeeded 

to get a high yield in paddy fields without 

fertilizer and agricultural chemical by 

introducing many times inter-tillage weeding1) 

which is based on traditional rice cultivation in 

Japan. Moreover, the rice taste is good probably 

because of the natural rich farming. No damage 

by disease and harmful insects was observed 

without agricultural chemical probably because 

of the variety rich ecosystem and healthy rice. 

Toshikatsu Okumura (2002) indicated that 80% 

of grain production was constantly maintained 

without supplying any nitrogen fertilizer. 

However, no precise scientific research has 
been conducted. In this research, we 
measured the growth and yields of rice, pH, 
potassium (K+), non-purgeable organic carbon 

(NPOC) in ponded water, soil solution and 
irrigation water in order to investigate the 
influence of inter-tillage weeding. 
2. Material and methods 

(1) Experimental fields 

The fields were located in the Experimental Farm 

of Field Science Center for Northern Biosphere, 

Hokkaido University, Sapporo, Japan. The field of 

inter-tillage weeding without fertilizer and 

agricultural chemical had total area of 25m x 40m. 

The field was divided to 3 areas ; the area of 5 

times inter-tillage (5-Times), 2 times inter-tillage 

(2-Time) and no inter-tillage (0-Time). Each type 

of inter-tillage fields had 3 plots to ensure the 

result. The conventional chemical field (C-Field) 

had the area of 25 x 40 m, and divided to 3 plots 

to ensure the result. 

 We transplanted at the end of May and 

harvested at the end of September in 2018. The 

fertilizer N;P;K (9.8kg; 9.8kg; 7.3kg/10a) was 

applied in C-Field. Inter-tillage weeding is the 

weeding by tillage performed during about a 

month after transplanting.  

 (2)The measurements  

Rice yields, height and number of stems, pH, 
potassium (K+), non-purgeable organic carbon 

(NPOC) in ponded water, soil solution and 
irrigation water were measured.  
3. Result 

The heights of rice plant on 23 in August  

were in the order of 0-Time>2-Times>5-Times as 

shown in Fig.1. However, they were no 

significant difference. They were higher than that 

of C-Field with the significant difference  at 

probability level 0.05.  

Result of number of stems are shown in Fig. 2. 

No significant difference was observed at 

probability level 0.05. 

Result of K+ concentration is shown in Fig. 3. 

K+ concentration of C-Field showed largest at 

the initial stage for ponded water and soil 

solution in lower layer. That for soil solution in 

lower layer was always largest compared with 

the inter-tillage field due to the application of 

fertilizer. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Heights of rice plant 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig.2 Number of stems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Potassium concentration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4 NPOC concentration 

 

Result of NPOC concentration is shown in 

Fig.4. That in soil solution at lower layer in 

C-Field was largest at the later stage. That in 

5-Times Field showed relatively higher among 

the inter-tillage fields at the early stage. Larger 

concentration may indicate the decomposition 

activity by microorganisms. 

Conclusion 

The height of rice plant in the inter-tillage 

fields was larger than C-Field. However, no 

significant difference of number of stems was 

observed among the fields. Several years will be 

needed to get a good influence of inter-tillage 

weeding. 
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