Collective defense in termite's colonies:

soldiers and workers multiply forces
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In termites, colony defense emerges from cooperative behaviours between soldiers and workers. Cooperation of non-specialized castes can be explained by the adaptative advantages of more efficient defense system. Since the production and maintenance of soldiers are expensive for the termite colony, including workers in defense would optimize resource use. Naturally, soldiers can not are prescinded, as their specialization should be essential to efficient defense. Thus, the additive effect of soldiers and workers should lead to a better result in defense, specially because in many species, such as Cornitermes cumulans, soldiers are a minority within the colony. Here, we show that patrolling, a typical behaviour of defense, is synergistically affected by the proportion of soldiers relative to the amount of workers. We found in walking experiments that the speed of worker displacement (P= 0.00017) and the efficiency of search strategy (P= 0.003) increases nonlinearly in presence of soldiers. This result suggests that the cooperative interactions between soldiers and workers have a multiplier effect rather than additive effect in the termite colony defense. A functional consequence of this phenomenon would be that colony needs to regulate soldier's production aiming to optimal soldier-worker interactions. Our results suggest the importance of these phenomenon on caste task differentiation, because interactions between specialized and non specialized individuals strengthen task-solving strategies. Finally, we anticipate that these results can be applied in the construction of artificial systems, on models of cooperative interactions between components with different abilities.
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