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Abstract 
In order to study the effect of inter-tillage weeding in paddy field on nitrogen, 

we measured the nitrogen dynamics, including NH4
+, NO2

-, NO3
-, total N in soil 

solutions and ponded water, and investigated the influence of inter-tillage weeding 
by comparing the result among different time inter-tillage weeding rice fields and 
conventional rice field. Some data showed that the many times inter-tillage 
increased the nitrogen amount. However, further research is needed to confirm the 
good effect of inter-tillage.  
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1. Background 

In order to obtain a good yield in rice cultivation, people believe that application of fertilizers and 

agricultural chemicals is 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 weeding
1)

 

which is based on traditional rice cultivation in Japan. Moreover, the rice taste is extremely 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. However, no precise scientific research has been conducted. In this research, we measured 

the nitrogen dynamics including NH4
+
, NO2

-
, NO3

-
, total N in soil solutions and ponded water to 

discover the effects of intertillage on paddy field in 2017 and 2018 year. 

1) Inter-tillage weeding is the weeding by tillage performed during about a month after 

transplanting. 

 

2. Method 

   The paddy fields were located in the Field Science Center of Hokkaido University , Sapporo, 

Japan. The following paddy fields were prepared for the experiment; T5-field (conduct 5 times 

inter-tillage weeding without fertilizer and agricultural chemical),T2-field (conduct 2 times 

inter-tillage weeding without fertilizer and agricultural chemical), T0-field (conduct 0 time 

inter-tillage weeding without fertilizer and agricultural chemical), C-field (chemical fertilizer and 

agricultural chemicals are applied). Each type of inter-tillage fields had 3 plots to ensure the result. 

The survey was conducted in 2017 and 2018. Concentrations of total nitrogen, NH4
+
, NO2

-
, and  
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NO3
-
  of irrigation water, ponded water, soil solution from 3-10 cm in depth? were measured. 

Total nitrogen was measured by potassium peroxodisulfate-decomposition method, NH4
+
 by 

indophenol-coloration-method, NO2
-
 and NO3

-
 by ion-chromatography method. 

 

3. Results 

 In 2018, the NH4
+ 

concentration of soil solution in T5-field was larger than those in the other 

inter-tillage fields at most of the time(Fig.1(b)). However in 2017 there were not obvious 

differences among different inter-tillage fields(Fig. 1(a)). The difference of rice yield among 

different inter-tillage was also not clear in 2017. We are measuring the rice yield in 2018. In both 

years, NH4
+ 

concentration of soil solution  in the conventional field showed largest. In 2018, 

NO2
-
 was not detected, and in 2017 only little NO2- was detected in ponded water and solution. In 

both years, the NO3- concentration in ponded waters were smaller than that of irrigation water and 

those in soil solutions were the smallest. These decrease in the ponded water and in soil solution 

are supposed to be caused by the denitrification. Those in ponded waters were in the following 

order; T5>T2>T0>C. In 2018, we could find differences among different fields. The total nitrogen 

of soil solution in 2018 were in the following order: C>T5>T2>T0(Fig. 2(b)). However, the clear 

differences were not observed in 2017 (Fig. 2(a)). In both years, weeds did not grow even in zero 

time inter-tillage weeding plots. This indicates the significant influence of agricultural chemicals 

remained. It takes several years that the soil condition becomes good. It seems that inter-tillage 

had some effects on nitrogen dynamics. It needs to take more years to find the more obvious 

effects of inter-tillage weeding.  

 

 

Fig. 1. NH4
+
-N concentration in soil solution   Fig. 2. Total nitrogen concentration in   

         in 2017 and 2018.                   soil solution in 2017 and 2018. 
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