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Abstract [Objectives] To investigate the chemical trail communication in Macrotermes annandalei (Silvestri). [M ethods]
The trail pheromone of M. annandalei was chemically analyzed and behaviorally assayed. [Results] The trail pheromone
from the sternal-gland of the soldier caste in the foraging M. annandalei was (3Z)-dodec-3-en-1-0l (DOE), which was the same
as that of workers. The large soldiers (LS) secreted the most DOE; 3.88 and 3.78 times more than that secreted by the workers
and the small soldiers (SS), respectively. This indicates that the LS are the recruitment caste among the foraging workers.
Despite the advanced position of small soldiers in the foraging populations, they secreted the same amount of trail pheromone
as both the large workers (LW) and the small workers (SW), and therefore are unlikely to be a recruitment caste. Field
behavioural observations and indoor bioassay results confirmed that the LS can recruit the workers by secreting higher amount
of the trail pheromone component, the DOE. [Conclusion] M. annandalei relies on a single component trail pheromone from
large soldiers and their position in the foraging populations to effectively exchange information on food sources and orientate
the foraging nestmates towards food sources.
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Fig.1 Observation of the foraging behavior of
Macrotermes annandalei
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A. Observation of the distribution of each foraging
caste of M. annandalei; B. Distribution mode of each
foraging caste of M. annandalei. Small soldier (SS)
is in the pioneer position and outer space of the
foraging population, the large soldiers (LS) is among the
foraging workers, the large workers (LW) and the small
workers (SW) are not fixed in a certain position, but mainly
distributed on the food source and the foraging trail.
Legend of each caste is shown in the low right rectangle.
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Fig. 2 Chemical analysis of thetrail pheromone of each forager caste of Macrotermes annandalei
A. GC-FID B.10 10 5
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A. GC profile of the large soldier (LS) sternal gland extract; B. GC profile of the extract from tergites of 10
large workers (LW), 10 small workers (SW), 5 small soldiers (SS) and 4 large soldiers (LS);
C. GC profile of the extract from 15 LW and 15 SW; D. GC profile of authentic (3Z)-dodec-3-en-1-0l (DOE)
standard (STD); E. GC profile of the extract from 8 SS; F. Comparison of the DOE content from the workers,
the large soldiers and the small soldiers, column marked with different letters were significantly different (P<0.01).
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Fig. 3 Trail selection test of the two worker castes
to trail pheromone extracts of large and small
soldiers and large and small workers
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LW: Large workers; SW: Small workers; LS: Large soldiers;
SS: Small soldiers. All extract are tested at 0.1 gland
equivalent (eq)/cm. 15 replications are made. ** indicates
significant difference at 0.01 level, while *indicates
significant difference at 0.05 level. ns indicates no
difference of the selection (P>0.05). The error bar shows
the standard error of the binary distribution (SE=np(1-p)).
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