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1. Introduction – Hexahydro-1,3,5-trinitro-1,3,5-triazine (Royal Demolition Explosive or RDX), a cyclic 
nitramine explosive majorly used in various military explosive formulations. RDX being toxic and 
persistent in nature, is considered an environmental hazard for soil and ground water contamination 
during manufacture, packaging, and decommissioning of outdated munitions. Degradation of RDX is 
highly important because of its high mammalian toxicity, low degradation rates in soils A number of 
microbial species have been reported to utilize RDX as source of carbon and nitrogen which results into 
its degradation and removal from the contaminated environment. Recently an increasing interest has been 
focused on assessing the consequences of organic amendments on the behaviour of contaminants 
degradation in soils. The organic amendments such as wheat straw, rice straw, compost, sludge etc. 
provides simple organic nutrients like sugar and amino acids which increase the microbial activity 
resulting into enhanced degradation of contaminant. This paper deals with the enhancing the RDX 
degradation in soils by simultaneous application of bioaugmentation and biostimulation approaches. 
 
2. Experimental - In present work, we investigated the RDX degrading capacity of Gram-negative 
aerobic Kinneretia asachharophila strain 12853 and explored the influence of amendments 
(biostimulation) on its growth and efficacy in RDX degradation. Further, the feasibility of three different 
formulations (powder, beads and water dispersible granules) of K. asachharohpila developed by us was 
investigated for the first time with different intervals of time to judge its viability up to 6 months. 
 
3. Results and Discussion - K. asachharophila degraded 75.7% of RDX in aqueous phase by utilizing it 
as nitrogen source. The water dispersible granular formulation of K. asachharophila showed enhanced 
RDX degradation and shelf life over powder and beads formulations. In soil microcosm studies, RDX 
degradation followed first-order kinetics with a half-life of 16.5 and 24.1 days in soil biostimulated by 
sucrose and wheat straw, respectively. K. asachharophila with sucrose and wheat straw as added carbon 
source effectively recorded 2.4 and 1.9 times enhanced RDX degradation compared to unstimulated 
control after 30 days of treatment. The results obtained from present research imply that a combined 
approach having microbial formulation coupled with biostimulation has the potential to become a swift 
and sustainable clean-up approach for RDX contaminated environments. 
 
4. Conclusions - The successful application and survival of the potential microbial strains to the 
contaminated sites is still a significant issue for in situ bioremediation approach that needs to be resolved. 
Thus, the current study demonstrates the practical and successful implications of the model using a 
microbial formulation-biostimulant alliance to remediate soil polluted with explosives. Three different 
formulations for field applications were developed using K. asachharophila strain 12853 and assessed for 
shelf life and RDX degrading potential for six months. At the end of six months, >90 % RDX remediating 
potential and >80 % viability was retained in bioformulations. The RDX degradation in soil microcosm 
study using WDG was intensified by stimulating the soil’s microbial activity or metabolism through 
biostimulants 
 
 
 


