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Absence of Overt Agonistic Behavior in a Northern
Population of Reticulitermes flavipes
(Isoptera: Rhinotermitidae)

by
J. Kenneth Grace!
ABSTRACT

Groups of termites from two each of four Reticulitermes flavipes
colonies in the Metropolitan Toronto region were paired in a 7-day
bioassay intended to simulate a field situation where two colonies
nesting in discrete locations encounter each other while foraging upon
the same resource. Colony members were marked with a dye, and both
mortality of each colony group and the distribution of colony members
within the bioassay apparatus was evaluated. Although one colony
appeared to generally suffer greater mortality than the other three,
there was no significant differential mortality between colonies in each
pairing, nor differences in the distribution of individuals within the
bicassay apparatus that would indicate agonistic interactions among
these four colonies. These results provide evidence for a lack of
agonistic response among at least this northern population of R.
JSlavipes, although studies are needed with colonies from other parts of
North America in order to demonstrate whether an absence of aggres-
sion is characteristic of North American R. flavipes in general, or only
of particular geographic populations.

INTRODUCTION

In social insects, agonistic behavior refers to the social interactions
of aggression and responses to aggression that occur when insects of
different species, different colonies, or even different individuals within
a single colony, encounter each other. In North America, there has
been little study of such interactions in termites, with the notable
exceptions of Zootermopsis spp. (Haverty & Thorne 1989, Thorne &
Haverty 1991a), Heterotermes spp. (Binder 1988, Jones 1993), and
Coptotermes formosanus Shiraki (Su & Scheffrahn 1988, Su & Haverty
1991, Shelton 1996, Shelton & Grace 1996a & 1996b). Even in these
species, the mechanisms underlying agonistic responses have not yet
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been elucidated, and the responses observed in bioassays are fre-
quently highly variable.

Reticulitermes Holmgren is the most broadly distributed genus of
subterranean termites in North America. Yet, research on their agonis-
tic behavior has lagged behind research on the genera mentioned
above. Thorne & Haverty (1991a) commented that intraspecific mix-
tures of Reticulitermes spp. were generally docile, but this was appar-
ently based upon unpublished observations. In an extensive review of
the topic, these authors described Pickens’ (1934) record of attack on
incipient colonies by established R. hesperus Banks colonies, and
observed that “little is known about patterns of agonism in
Reticulitermes” (Thorne & Haverty 1991b).

The present study was initiated to attempt to document patterns of
agonism among Reticulitermes flavipes (Kollar) colonies near the
northern limits of the species’ distribution, in Ontario, Canada.
Reticulitermes flavipes appears to have been introduced to the province
of Ontario from the United States at least twice, first to the southern-
most Point Pelee in the 1920s (Kirby 1965) and later to Toronto in the
mid-1930s (Urquhart 1953). In comparison to R. flavipes colonies
further south, where the species is endemic, northern termite colonies
are characterized by reduced occurrence of alate flights (Esenther
1969), large foraging areas and populations (Esenther 1980, Graceetal.
1989, Grace 1990), and some unique foraging behaviors such as
building shelter tubing on trees (Cooper & Grace 1987). Colonies may
also be characterized by a high degree of relatedness, although the
possibility of repeated termite introductions to Ontario cannot be
excluded, and the species as a whole may have a very limited amount
of genetic variation (Reilly 1987).

European Reticulitermes spp. have demonstrated both interspecific
and intraspecific aggressive behavior (Clément 1978), as well as
geographic and seasonal variation in the degree of intraspecific aggres-
sion of individual colonies (Clément 1986). Thus, although unpub-
lished observations may indicate a lack of aggression among North
American Reticulitermes spp. (Thorne & Haverty 1991a), the few
published studies with this genus (Clément 1978 & 1986, Pickens’
1934) suggest that agonistic interactions are not at all uncommon. It
was hoped that an investigation of R. flavipes colonies in Toronto might
lend further support to either one viewpoint or the other, as well as
possibly leading to additional study of mechanisms of colony recogni-
tion, and information on termite behavior of use in control efforts.
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MATERIALS AND METHODS

Foraging termites were collected from four locations in Metropolitan
Toronto, using the collection traps (cardboard rolls in short lengths of
plastic pipe) described by Grace (1989). Two of these sites, Birchmont
and Warden, were located in the City of Scarborough; the third, D’Arcy,
was located in downtown Toronto; and the fourth, Sumach, was
located in the Regent Park area of Toronto. After collection, the termites
were kept for approximately 3 months in plastic boxes in an unlighted
incubator (27+0.5°C, 90+5% RH). The bioassays were performed
under these same conditions in a similar unlighted incubator.

The bioassay was intended to test what Shelton (1996) recently
termed “chronic” agonism, or agonistic interactions resulting in el-
evated termite mortality. The bioassay apparatus was somewhat simi-
lar to the design of Binder (1988), and intended to simulate a field
situation in which two termite colonies nesting in discrete locations
encounter each other while foraging upon the same resource. This
apparatus consisted of three small polystyrene vials (60 by 35 mm dia.)
connected in series by short lengths of Tygon tubing (Fig. 1). Each vial
contained 15¢g of silica sand, dampened with 3ml distilled water. A
folded filter paper was placed in each of the two end (or “nest”) vials as
a source of food, and a ca. 2g pine block was placed in the center
(“foraging”) vial.

Termites from each of the four colonies were counted into groups of
40 (39 workers, or pseudergates, plus 1 soldier). To discriminate
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Fig. 1. Bioassay for studying agonistic interactions of two groups of termites from differentcolonies.
Termites (one group dyed with Sudan Red 7B) were placed invials at each end of the apparatus and
theirdistribution and mortality were evaluated after sevendays.
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among colony members in the bioassays, half of the groups from each
colony were marked by feeding for five days on Whatman No. 1 filter
paper impregnated with a 2% (weight/weight) concentration of the dye
Fat (=Sudan) Red 7B (Grace & Abdallay 1989). Each pairing of two
different colonies was replicated six times, three times with the
members of one colony dyed and three with the members of the other
colony dyed, in order to block for any effects of the dye-marker on
termite behavior. All reciprocal pairings (6) of the four colonies were
performed.

In each bioassay, 40 dyed individuals from one colony were placed
in one of the terminal nest vials, and 40 undyed individuals from a
different colony were placed in the nest vial at the opposite end of the
bioassay apparatus (Fig. 1). After a 7-day incubation period, the appar-
atus was carefully dismantled and the numbers of dyed and undyed
individuals in each of the three vials recorded {connecting tubes were
considered part of the respective end vial). Termite colony mortalities
were compared within each pairing by a paired comparisons t test (SAS
Institute 1987); and total termite mortality among the treatments was
subjected to analysis of variance of proportional mortality transformed
by the arcsine of the square root, with means significantly different at
the 0.05 level separated by Duncan’s multiple range test (SAS Institute
1987).

RESULTS AND DISCUSSION

Results of the 7-day bioassay offer little evidence of agonistic
behavior among these four R. flavipes colonies. Although mortality
differed among the colony pairings, in no case did the mortality of one
colony in the pairing exceed the mortality of the other colony at the 0.05
level of significance (Table 1). There was a trend towards greater
mortality of the Warden colony when paired with each of the others.
However, the fairly equal distribution of members of both colonies
throughout the bioassay apparatus strongly suggests that this elevated
mortality is the result of an intrinsic condition of the termites from the
Warden colony, rather than areflection of attack upon them by the other
colonies.

Although Clément (1978 & 1986) observed that agonism declined
over time in Reticulitermes colonies kept in the laboratory, as did
Shelton & Grace (1996) with laboratory-reared C. formosanus, none of
the colonies used in these assays had been kept in the laboratory
longer than 3 months, and all were collected in the fall, a season when
Clément (1986) suggested that European Reticulitermes colonies were
“closed,” or antagonistic towards one another. Thus, the absence of
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The population sizes of these four colonies, although different, are
certainly well in the range of “mature” R. flavipes colonies. Within the

overt evidence of agonism in this study cannot be attributed to long-
year prior to this study, the Birchmont colony was estimated by mark-

term laboratory maintenance nor to the time of collection.
release-recapture methods to have a foraging population of 3 million




108 Sociobiology Vol. 28, No. 1, 1996

(Grace et al. 1989), the D’Arcy colony was estimated at 2 million (Grace
et al. 1989), and the Warden colony at 0.7 million (Grace 1990). The
Sumach colony was not characterized, but the occurrence of termite
activity and damages in two adjacent buildings over a period of several
years suggested that a relatively large colony was present. This
indicates that the reduced agonism noted in C. formosanus colonies in
southern Florida by Su & Scheffrahn (1988) and attributed by those
authors to the recent introduction of young (small) termite colonies to
a new geographic area would be an unlikely explanation of the present
results. On the other hand, reduced agonism among northern R.
Jlavipes colonies certainly could be at least partially attributable to a
high degree of relatedness resulting from few new introductions and
frequent creation of new colonies by “budding” from existing colonies.

Low agonism among R. flavipes colonies in Toronto has implications
for termite control, since it raises the possibility that a large number of
termites from a single colony might be captured at one locale in traps
such as those described by Grace (1989), treated with a dust or a
topical toxicant, and then released at multiple locations to spread the
toxicant into entirely different colonies. This could simplify the collec-
tion and treatment phases of the trap-treat-release methods of subter-
ranean termite control suggested by Grace & Abdallay (1990), Myles &
Grace (1991) and Myles et al. (1994).

I look forward to publication by other researchers of results of
agonistic assays with R. flavipes colonies from other geographic
regions. More comprehensive studies are certainly needed in order to
demonstrate whether an absence of aggression is truly characteristic
of North American Reticulitermes in general, or only of particular
geographic populations.
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