ABSTRACT

Title: Carbon sequestration potential of homegardens
This study was conducted in Malang, Indonesia, located in the tropical region. Though, it is considered as a case study, the results of this study may be useful to several other parts of the tropics.  This is a pioneering approach in estimating homegarden soil carbon and the results may have wide applicability in other parts of the world. However, these kinds of studies are rare but still important for generating information useful for CDM under Kyoto protocol.  
Considerable amount of research has been done on different aspects of C sequestration, and indicated that the amount varied up to 1256 Kgs/Ha, but studies on soil C storage potential of different types of agroforestry systems has remained rather unexplored. The number of tropical systems in Kerala are many, and homegarden is one such popular tropical system that needs attention because they are speculated to have high C sequestration potential which is similar to the forests (Kumar, 2006) and being a major land-use system in the tropics it might have a significant impact on C sequestration at the global level.
200 soil samples were collected from 4 land-use systems and homegardens (coconut groves, rubber plantations, forests, and paddy) at 4 depths (0- 20cms, 20-50cms, 50-80cms, 80-100cms)   from October 4th-December 22nd, 2006. The number of samples were reduced by making composite samples. Soil was crushed to fine powder using a QM-3A High Speed Vibrating Ball Mill (Cianflone Scientific Instruments, Pittsburgh, PA). C concentrations were determined by dry combustion and gas chromatography on an automated FLASH EA 1112 N C elemental analyzer (LECO Corporation, St. Joseph, MI), and PH and particle size density is analyzed. A split-plot design with land use as a factor is employed. Multiple linear test was performed using the general linear model (GLM) and analysis of variance (ANOVA).  
Results indicated that the C stock in the soil increased with increase in the number of plant species. Homegardens with higher species richness had higher SOC. Smaller-sized HG had more tree density and plant-species density and therefore more C in soil than larger-sized ones. Highest SOC was found in the forest and lowest SOC was obtained from rice-paddy filed followed by coconut groves. Soil organic carbon contents of homegardens and rubber plantation did not vary significantly. 
Information, however on several important aspects is missing to make a valid conclusion. This includes determination of NPP over time, estimation of exact litter input and root development, and estimation of microbial activity. Further research is required in all these areas to understand and quantify the SOC sequestration potential of homegardens and arrest GHG emission and global warming and improve agroecosystem sustainability.

