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ABSTRACT 
A long-term field experiment on organic manure application and crop rotation with green manure has been conducted 
since 2011 at Tamil Nadu Agricultural University, Coimbatore, to assess the effect of organic manures and green manure 
on soil organic carbon (SOC) dynamics in a rice based cropping system. The experiment was conducted in a non-
replicated strip plots and treatments included were two factors.The green manure, as a main factor, was dhaincha 
(Sesbania aculeata) and there was a control without green manure. The sub-factors consisted of four different organic 
nutrient sources such as M1- No Manure, M2- FYM @ 12.5 t/ha, M3- GM + EFYM @ 750 kg/ha with 100 kg rock phosphate 
+ neem cake 200 kg/ha, M4- GM + EFYM @ 750  kg/ha with 100 kg rock phosphate +  neem cake 200 kg/ha + top 
dressing of vermicompost @1 ton/ha. The SOC pool was the lowest in control at 0.45 % and increased to 0.67% with 
continuous cropping and integrated use of organic and green manures which increased SOC content. 
Key words: Soil organic carbon, organic manure, green manure, rice based cropping system, carbon content,  
 
Received 15.11.2017 Accepted 07.01.2018                                              © 2018 AELS, INDIA 

 
INTRODUCTION 
Soil fertility is playing a major determinant role in crop growth and is declining soil fertility in many 
developing countries due to continuous nutrient depletion by crops without adequate replenishment 
poses an immediate threat to food and environmental securities. The current global scenario firmly 
emphasizes the need to adopt eco-friendly agricultural practices for sustainable food production. The cost 
of inorganic fertilizers is increasing enormously, to the extent that they are out of reach for small and 
marginalfarmers. Low or nil usage of organic manures and excessive use of mineral fertilizers have 
contributed to a general reduction in soil organic carbon (SOC) contents, which is an important indicator 
of soil quality and crop productivity. Soil organic matter (SOM) plays a key role in the improvement of soil 
physical, chemical and biological properties [1]. Conservation of the quantity and quality of soil organic 
matter (SOM) is considered a central component of sustainable soil management and maintenance of soil 
quality [2]. 
Organic materials such as FYM have traditionally been used by rice farmers [3]. Addition of organic 
matter enhances soil organic carbon (SOC) content and considerable numbers of studies have focused on 
the effects of organic manures on soil SOC. However, increases in the SOC content following the addition 
of organic matter may take considerable time and is difficult to detect changes in SOC in short term due to 
slow formation of SOM. Long-term experiments can be more useful for studying the changes in SOC and 
processes over time for developing future strategies to maintain SOC through sustainable organic 
farming. Therefore, the objective of this study was to assess the effect of long-term use of green manure 
and organic manures in rice based cropping system on SOC. 

 
MATERIAL AND METHODS  
A long term field experiment was established in June 2011 and continuing for the 6 consecutive years in 
an experimental farm of Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu, India. The 
experimental field was located at 11° North latitude and 77° East longitude at an altitude of 426.7 MSL. 
The experiment was conducted in a non-replicated strip plots and treatments included were two factors. 
The green manure, as a main factor, was dhaincha (Sesbania aculeata) and there was a control without 
green manure. The sub-factors consisted of four different organic nutrient sources and thus M1- No 
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Manure, M2- FYM @ 12.5 t/ha, M3- GM + EFYM @ 750 kg/ha with 100 kg rock phosphate + neem cake 
200 kg/ha, M4- GM + EFYM @ 750  kg/ha with 100 kg rock phosphate +  neem cake 200 kg/ha + top 
dressing vermicompost @1 ton/ha. Crop rotation was dhaincha–rice–greengram. Green manure crop 
daincha (Sesbania aculeata) was sown in the main field for each year before rice planting. After recording 
the biomass production, the entire crop was incorporated in situ in the main field.  As a second crop rice 
was transplanted. Organic manures were applied two days before transplanting based on nitrogen 
equivalent basis, which was equivalent to recommended dose of 75 kg N/ha. After harvesting of rice, the 
entire field was ploughed with cultivator twice and rotavator once. Greengram (CO 6) was sown without 
any manure application. Soil samples were collected from depth of 0–15 cm before sowing of dhaincha in 
2011 and after 6 annual cycles of cropping in 2016. Collected soil samples were mixed to obtain a 
composite sample needed for analysis. The collected soil samples were air-dried, ground to pass through 
2 mm sieve and analyzed and SOC [4]. At the beginning of the experiment, the soil organic carbon was 
0.44%. 
 
RESULTS 
The organic carbon content trend of the each cropping cycle is presented in figure 1. The SOC ranged from 
0.45 to 0.68% for different treatment combinations at the beginning of the experiment in 2011. Initially 
all the experiments plots were found to be in low soil fertility as the soil carbon was less than 0.75%. The 
soil organic carbon increased with continuous application of organic manures and green manure 
incorporation for 6 years among all the treatments. The SOC ranged from 0.53 to 0.67% for different 
treatments in 2016. The treatment with incorporation of green manure + EFYM @ 750  kg/ha with 100 kg 
rock phosphate + neem cake 200 kg/ha + top dressing vermicompost @ 1 ton/ha was in high range 
whereas all other treatment combinations observed low SOC range. The same treatment had 33% 
significantly higher SOC compared to control after 6 years of experimentation in 2016. Low organic 
carbon content was observed with control. Incorporation of green manure along with application of 
organic manures like EFYM, neem cake followed by vermicompost had increased the carbon status of the 
soil. 
 
DISCUSSION 
This study showed that long-term application of different organic manures with green manure affected 
SOC in a distinct way. Application of green manure and organic manures added more decomposable 
organic matter in soil. Addition of this root biomass to soil with time due to improved physico-chemical 
properties and biological environment suitable for crop growth resulted in higher carbon content over 
the years. Organic manures contained most of carbon in recalcitrant forms resulted in more carbon 
sequestration as it had already gone under some decomposition before application in agricultural fields 
[5]. Higher SOC may be attributed by soil microbes [6] and also to the fact that organic material had a 
major impact on mineralization rates and increasing soil C directly [7]. The difference in OC values under 
different treatments involving FYM, vermicompost, neem cake and green manure might be due to their 
varying C:N ratios.  

 
Figure 1.Effect of green manure and organic nutrient sources on organic carbon at the end of 

cropping cycle 
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CONCLUSION 
From the study it was concluded that the annual crop rotation with green manure and its incorporation 
along with organic manures application is most effective in enhancing soil organic carbon.  
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