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Abstract 
Allometric equations are a useful tool for estimating biomass carbon by relating tree biomass to measurable parameters such as diameter at breast height. While equations have been developed for separately assessing above- and belowground biomass for conventional areas such as forests, and significant success has been achieved in quantification of forest carbon stocks; assessment of total tree biomass in agricultural landscapes has remained a great challenge because of lack of accurate, reliable and cost effective methods for monitoring carbon storage in trees in these landscapes. Therefore, those marginal landscapes have long been neglected both in their emissions and also carbon stocks and sequestration potentials. We established a common generic equation for estimating total tree biomass (above- and belowground) by destructively sampling 72 representative trees randomly selected in three 100 km2 sentinel sites representing agriculturally dominated landscapes in western Kenya. The results show that above- and belowground biomass fractions represent 77.4 and 22.6 % of the total tree biomass, yielding an overall ratio:shoot ratio of 0.29, which however varied along an altitudinal gradient. Diameter at breast height is a good predictor of total tree biomass, explaining 99 % of the variability observed in total tree biomass and consistently predicted biomass with low error across different tree size and among the three blocks evaluated. Application of the belowground equation is superior to the use of root:shoot ratios. The equation developed estimated representative landscape biomass to be 47.1 Mg ha-1. Using a conversion factor of 0.48 (biomass weighted mean) determined from elemental analysis of tissue carbon of trees harvested, agricultural mosaics of western Kenya are estimated to hold 22.6 Mg C ha-1 of biomass carbon. We confirm that diameter at breast height provide a more straightforward and robust means of estimating total tree biomass in heterogeneous agricultural landscapes. The equation presented in this study will significantly improve the accuracy of estimating biomass carbon in agricultural landscapes without the intermediate steps and associated errors of determining above- and belowground portions.
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