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ABSTRAC 

A variety of attempts were made by the government to improve land productivity in order to realize the 

national food sovereignty. High production has been achieved widely supported by technologies that 

require the input of inorganic materials is high, especially agricultural chemicals such as urea, TSP / SP-

36, KCl, pesticides, herbicides, and other products that are harmful to the health of chemical products 

with continuously high constant dose, shown to cause a lot of pollution that can contribute to 

environmental degradation and destruction of the function of natural resources, as well as the decline in 

the carrying capacity of the environment . The purpose of this study was to examine the effect of rice 

cultivation in organic and conventional toward chemical fertility of the soil and the soil contamination. 

The experiment was conducted using an ecological approach paddy rice, with a survey method in two 

districts and five villages in Deli Serdang, North Sumatra. The study consisted of 3 factors: the way of 

cultivation, the growing season, and soil layer. The results showed the tendency of changes in soil 

nutrient content in organic rice cultivation than paddy rice cultivation in convensional. Organic rice 

cultivation responded positively and negatively to soil contamination. Pesticides on soil contamination 

levels higher than conventional farming systems of organic farming systems. 
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INTRODUCTION  

           One of the challenges of development in the agricultural sector, especially food crops is the ability 

of agriculture to provide enough food, both quantity and quality for the growing number of residents 

and to improve the welfare of farmers, as well as keep the preservation of natural resources.  

Various attempts have been made by the government to overcome the above challenges, one of which 

is the use of intensive wetland with agrochemicals inputs namely fertilizers and pesticides with the aim 

of improving the productivity of land. Excessive use of chemical fertilizers in the soil without the offset 

provision of sufficient organic matter to the soil, causing damage to both soil physical, chemical and 

biological properties of soil. Land is becoming increasingly hard and heavy, making it hard at work 

processing the soil and slow water absorption resulting in greater surface run off and erosion increase, 

in addition to the nutrient content of the soil decreases, and the extinction of soil microbes. Damage to 

the soil resulted in a decrease in land productivity and therefore contributes to the productivity of the 

plant.  

          The use of chemical fertilizers continuously and in excessive doses, especially N fertilizer could 

reduce land production. These fertilizers increase the sensitivity of plants to drought and excess water 

and susceptible to pests and diseases (Xie, et al., 2002). Excessive use of nitrogenous fertilizer also 

resulted in increased nitrate levels increased agricultural products because of the accumulation of 



nitrate in plant tissue. It also will cause the nitrate content in ground water increased. The use of 

nitrogen fertilizer is a major factor causing pollution and environmental degradation (Adiningsih, et al., 

1995).  

           The use of chemical pesticides for control of plant pests and diseases, regardless of the complexity 

of the farming environment, have become a major cause of environmental damage. Often once a pest 

species to be controlled have become tolerant to pesticides and can no longer be controlled 

economically with these chemicals. Furthermore, the use of chemical pesticides that are not in 

accordance with the applicable rules can endanger public health and the environment, either directly or 

indirectly. This is due to the toxic nature and high dispersion capability of achieving 100% 

(Mangkoedihardja,1999).  

           The purpose of this study was to examine the influence of organic and conventional farming in 

rice paddy soil chemical toward fertility and pesticide contamination in the soil. 

METHODS  

           Research surveys conducted in two districts and five villages, Deli Serdang regency of North 

Sumatra Province, 2009/2010 years, the organic and conventional farming, in the dry and rainy season 

and at two soil layers (0-20 cm and 20-40 cm) . This study was descriptive. The study population using a 

sample. Chemical soil fertility levels and pesticide pollution is the unit of analysis in this research. The 

collected  data were statistically analyzed using ANOVA test. 

RESULTS  
Improvement the Chemical Soil Fertility  

Tabel 1 show that rice cultivation during the rainy season causes the K content in the soil layer of 20-40 

cm is very low.  

Table 1 The results of analysis some chemical soil fertility        

Treatment 
CEC 

(me/100 g) 

C-org (%) N total 

(%) 
P-Bray I 

(ppm) 

K-dd 

(me/100gr) 

Dry season (Mt1) 21,22b 1,05 b 0,118a  5,63 0,83 
Rainy season (Mt2) 15,51a 0,57 a 0,135b 5,80 0,57   

Soil layer 0-20cm (J1) 18,65 0,88 0,133 6,26 0,65 
Soil layer 20-40cm (J2) 18,07 0,74 0,120 5,16 0,74 

 

 
 

 

Organic (S1) 18,98 0,90 0,128 5,46    0,64 a 

Conventional (S2) 17,75 0,72 0,125 5,96    0,76 b  

BNJ0,05 - 0,36 0,015 - 0,09 

Mt1J1 22,03 1,12 0,126 5,52    0,83 b 

Mt1J2 20,40 0,98 0,109 5,73    0,83 b  

Mt2J1 15,28 0,65 0,139 7,01    0,48 a  

Mt2J2 15,74 0,50 0,130 4,59    0,66 b  

            Remarks:  Figures followed by the same letter in the same column means not significant at the 5%   
level test. 

Cation exchange capacity (CEC), C org and N is affected by season, levels of P stable at all levels 

of state and K is affected by cultivation. In the dry season, CEC and C org higher than the rainy season, 

but lower N levels, whereas the organic farming causes soil K levels lower than conventional. 

CEC soil at the study site was intermediate fertility rate (> 16-24 me); C organic was very low 

(<2%), low levels of N-total (from 0.099 to 0.146%); soil P levels was very low (4.42 to 6.77 ppm), and K 

levels of the soil was intermediate (K-dd soil: 0.3-0.5). Although not significantly different, organic 

farming will increase the C-org and CEC.  



Decrease in K-dd on organic farming due to the needs of the plants is still higher than 

the availability of K from the soil and organic fertilizer than conventional agriculture. In the 

conventional farming inputs KCl was twice, resulting in increased nutrient K in conventional 

cultivation. Besides that, organic rice grain yield higher grain yield than conventional, which 

shows a higher transport of K in the way  of organic farming compared to conventional farming 

way.  

            Organic rice cultivation by farmers in the study area has been started over less than ten 

years, but based on a combination of soil chemical fertility (fertility potential), wetland area of 

research is on low nutrient status (Soepraptohardjo, 1981). The use of NPK fertilizer is 

continuously applied to the conventional way of cultivating mass before conversion, in paddy 

fields, causing a change in the balance of other nutrients. According Djojosuwito (2000), that the 

level of use of NPK were higher and continuously, causing depletion of the availability of 

essential nutrients. It became the cause of the balance of soil chemical fertility in the study area. 

Future changes are believed to be even greater with the application of organic farming means.  

Pesticide Contamination in Soil  

Pyrethroid pesticides were analyzed in this study were ά-sipermetrin The results showed that the levels 
of pesticides in paddy soil increased with the inside layer of the soil. Pesticide leached by water entering  
Into the deeper soil layers.  
Table 2. Increased levels of pesticides           

Growing 

season 

Cultivation Soil layer Pesticide levels 

(ppm) 

 

Increased  

pesticide levels (ppm) 

 

Dry season  Organic The upper part 
 

0,13 0,41 

  The lower part 

 

0,54 

 Convensional The upper part 
 

0,18 1,37 

  The lower part 

 

1,55 

Rainy 
season 

Organic The upper part 
 

0,07 0,26 

  The lower part 

 

0,33 

 Convensional The upper part 
 

0,15 0,64 

  The lower part 

 

0,79 

             Table 2 shows although it not significant, the levels of pesticides in organic rice field is always 

lower than in conventional paddy fields especially in the rainy season. Increased levels of pesticides 

were highest in conventional rice fields planted in the dry season. High levels of soil pesticides on 

conventionally cultivated land in the dry season, compared to organic cultivated land caused, the use of 

chemical fertilizers and pesticides in the cultivation of the soil organic konvensional. Organic fraction in 

the soil was potential to reduce levels of pesticide in not biological, that is by adsorbing pesticides in soil. 

(Stevenson, 1982 in Sugiharto, 2007).  



Found some organic rice fields in the study area alongside the wetland conventional borderless land of 

roads, trench or higher plant around the area of organic farming . This situation is indicated to be one of 

the causes are still finding pesticide levels in organic rice cultivated land, due to contamination by 

chemicals either from irrigation water or wind.  

CONCLUSION  

1. Organic farming system on rice crops have a tendency can increase C organic and CEC (C organic 

correlated positively and significantly with CEC: r = 0.92  but organic farming systems can not be 

increasing N, P, and K in the soil.  

2. Organic farming system on rice crops respond positively and negatively to soil contamination. 

Pesticides on soil contamination levels higher than conventional farming systems of organic 

farming systems.  
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