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INTRODUCTION 

 Soil Organic Carbon (SOC)  - Soil Quality & soil health Indicator  

  It is the important constituent  for soil fertility and soil sustainability 

  SOC depends on soil texture , vegetation, land use management & plant activities. 

 Soils and soil organic carbon are now more important -      for its role in mitigating global 

warming as largest terrestrial stock of Carbon. 

   SOC once loss we cannot restore it easily 

However  

  Cultivation may usually resulted in loss of OC than undisturbed systems 

  Loss of SOC leads to land degradation and loss of soil productivity, overall  

     crop productivity & ecosystem sustainability. 

BUT 

Vegetation/soil ground cover has a role in  

                SOC maintenance 

 

 

 

 



MATERIALS & METHODS 

Tree species – Natural Rubber Tree (Hevea brasiliensis) 

Location: Large estate rubber plantations in North, North –central, Central, South- central 

& South regions of Kerala. 

Number of Estates selected - 15  

 The SOC data of the soil samples (0-30 cm) collected by the estate management for the fertilizer 

recommendation by the Fertilizer advisory service for the period from 1976-80 & 2006-08 to 

know the SOC change of 30 years (one complete cycle of rubber tree cultivation period) was  

collected for the study. The data were classified as above 30 % decline and below 10 % or no 

decline and estates were categorized accordingly in different regions. 

 

 

  Collected the management history of the plantations and physically visited the plantations to 

assess the present physiography with vegetation, % soil cover and soil erosion symptoms 

 



Table-1 Estates with <10% decline in OC from initial status 

SI 

no. 

Region Location  Organic carbon (%) 

1975-80        2004-06 

% decline from 

initial status 

1 North  Kozhikode 1.23 1.63 No decline 

2 North-central Thrissur 1.94 2.22 +13 

3 ” ” 1.21 1.12 -7 

4 Central Mundakkayam 1.79 1.04 -7 

5 South-

Central 

Pathanamthitta 2.15 2.15 No decline 

6 ” Pathanamthitta 1.95 1.80 -8 

7 South Punalur 1.12 1.07 -5 



Table-2 Estates with >30% decline in OC from initial status 

SI 

no. 

Region Location  Organic carbon (%) 

1975-80        2004-06 

% decline from 

initial status 

1 North  Kozhikode 2.11 1.42 33 

2 North-central Thrissur 1.81 1.18 34 

3 Central Mundakkayam 1.79 1.04 42 

4 South-

Central 

Pathanamthitta 2.15 1.09 50 

5 ” ” 1.23 1.25 31 

6 ” ” 1.78 1.25 32 

7 South Punalur 2.14 0.94 56 

8 South Punalur 2.21 1.03 31 



Table-3 Land details & management practices of estates 

SI 

no. 

OC  

change 

slope Ground cover 

Vegetation                   % cover 

OM 

addition 

Soil erosion 

symptoms 

1 - Steep Cover 

crop/natural cover 

100 - Nil 

2 +13 Level/gentle Cover crop 50 Yes Nil 

3 -7 Medium Cover 

crop/natural cover 

75 - Nil 

4 -7 Medium Cover crop 75 - Nil 

5 - Level Natural cover 100 - Nil 

6 -8 Medium Cover 

crop/natural cover 

100 - Nil 

7 -5 Steep Natural cover 75 Yes Nil 



Contin… 

SI 

no. 

OC  

change 

slope Ground cover 

Vegetation                  % cover 

OM addition Soil erosion 

symptoms 

1 33 Medium Natural cover Nil Nil Yes 

2 34 Medium Natural cover Nil Nil Yes 

3 42 Medium Natural cover <25% Nil Yes 

4 50 Medium Nil Nil Nil Yes 

5 31 Steep Natural cover <25% Nil Yes 

6 32 Gentle Natural cover 

(uprooting weeds) 

Nil Nil Yes 

7 56 Medium Nil 

(uprooting weeds) 

Nil Nil No 

8 30 Gentle Natural cover 0-25% Nil Yes 









Among the 15 estates studied SOC decline  was  

30 % in 8  estates 

below 10% in 4 estates 

No decline in 2 estates 

one estate - increase of SOC. 

 

Irrespective of slopes 

SOC was maintained or only nominal decline in the presence of vegetation/soil cover 

Absence of vegetation/soil cover, clear symptoms of soil erosion observed 

SOC decline was more when initial SOC was high 

If there was decline in SOC , the status of SOC reached in medium level (1-2%)  

 

 

 

 

 

Conclusions 



 

 

 

Recommendations 

 
Maintenance of  ground cover/ soil cover either by cover crop species 

or by natural cover in long residence cropping especially perennial 

tree crop ecosystem is essential for the mitigation of  soil organic 

carbon (SOC) decline and to avoid soil erosion to a large extent. 

 

Helps to preserve better SOC status thereby soil carbon stock and to 

mitigate global warming by sequestering carbon as SOC stock. 



THANK YOU 


