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ABSTRACT

The nesting system of the subterranean termite Anacanthotermes ochraceus (Hodotermitidae :
Isoptera) was studied at El-Fayoum Governorate, Egypt. A characteristic feature of the presence of the
termite nests is the appearance of small conical heaps of coarse soil particles scattered all over the
surface of the infested area. Every heap leads to a network of storage chambers, dwelling chambers and
connecting galleries (tunnels) all excavated by workers into the soil underneath. Storage chambers are
nearly conical in shape with rising roofs, semi-globular bases and flat smooth internal walls. They are
used for storing collected food materials and usually occur at depths of 5-30 cm below soil surface.
Dwelling chambers are more or less similar in shape to storage chambers but comparatively larger in
size. They are often occupied with different aggregated termite castes, sometimes at the depth of 20 cm
below soil surface, but mostly at depths of 30-60 cm and occasionally at deeper depths reaching 150
cm. Connecting galleries are cylindrical in shape, with very smooth inner walls. The nest consists of one
main longitudinal tunnel with the chambers distributed along its sides, two main nearly parallel
longitudinal tunnels connected with transverse tunnels with the chambers distributed along their sides, or
a network of longitudinal straight to slightly curved tunnels connected with transverse tunnels joining
between randomly scattered storage and dwelling chambers.
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1. INTRODUCTION 1962), A. turkestaincus (Krishna and Weesner,

Termites are a group of social insects that 1969) and A.macrocephalus (Roonwal, 1970).
belong to the order Isoptera. They are important This paper contributes to the knowledge on
pests in many countries especially in the arid the nesting system of A. ochraceus in a badly
tropics and subtropics (EI-Sherif et al., 2009). infested area located at EI-Fayoum Governorate,

Kassab et al. (1960) and Hafez (1980) reported Egypt. It is based on the findings of a previous
that there are — at least — 3 species of study conducted at the same area by Abd El-latif
subterranean termites in Egypt the most common (2003) on the delineation of termite colonies.

of which is Anacanthotermes ochraceus

(Burmeister) from the family Hodotermitidae. 2. MATERIALS AND METHODS
This particular species causes considerable The study of the nesting system of A.
damage to rural buildings constructed with mud ochraceus was carried out at EI-Sidia village,
bricks as its workers tunnel through the walls to Sennoures district, EI-Fayoum Governorate,
reach the straw mixed with the sun-dried mud which is long-known to be commonly infested
thus resulting in the collapse of attacked with this particular termite species. A square
buildings. Termite workers further tunnel into the piece of land measuring 400 square meters (20 x
soil forming different types of complicated 20 m) was carefully cleaned up of any cellulose
nesting systems. As a matter of fact, few authors materials and devoted for a study on the
described the nesting system of Anacanthotermes delineation of termite colonies based on food
ochraceus (Clement, 1954; Kassab et al., 1960 consumption value, soil translocation value,
and Said, 1979) and few studies gave preliminary duration of infestation and date of initial
observations on the nesting systems of other infestation, using P.V.C. traps filled up with clean
termite  species belonging to the genus corrugated cardboard rolls and buried horizontally
Anacanthotermes, e.g. A. ahngerianus (Ghilarov, into the soil to a depth of 30 cm (Abd El-latif,
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2003). The former study revealed delineation of 9
colonies one of which is small (1-20 m? territorial
area), four are medium (>20 -40 m?) and four are
large (> 40 m?). After the termination of the
colony-delineation study, which lasted for two
complete years, the experimental area was left
untouched for another two years to allow the
completion of building the nesting systems. Three
of the delineated colonies were randomly
selected; the 1* was small (at the southern side of
the experimental area), the 2" was medium (at
about the center of the experimental area) and the
3" was large (at the south—eastern side of the
experimental area). For every selected colony, the
soil at its center-point was carefully dug out
horizontally as necessary and vertically to the
depth of 150 cm in search of and to follow up the
termite nest. Sketches of the nesting systems were
hand-drawn to illustrate the existing storage
chambers, dwelling chambers and connecting
tunnels or foraging galleries (Fig.1).

3. RESULTS

Frequent field observations indicated that a
characteristic feature of A. ochraceus nests is the
appearance of small conical heaps of coarse soil
particles scattered all over the surface of the
infested area. Each heap is about 1 cm high with
an area of 1 square cm (at the base), and leads to
galleries (tunnels) excavated into the soil
underneath by the termite workers. Fig. (1)
illustrates the different patterns of nesting system
for a small colony (right), a medium colony
(middle) and a large colony (left).This figure
refers to the absence of a standard nesting pattern
and emphasizes that every colony acquires a
different nesting system. However, the nest is —in
general — a network or assemblage of chambers
connected to each other by several more or less
longitudinal galleries of various lengths excavated
into the soil at different levels (depths).
3.1. Storage chambers

Field observations further indicated the
occurrence of two distinct types of chambers;
storage chambers and dwelling chambers. The
storage chamber (Fig. 2A) is nearly conical in
shape with a roof rising to 1 — 3 cm at the middle
with a semi-globular base of 4 — 5 cm diameter.
Its internal walls are flat and smooth. Storage
chambers are usually separate from each other
but, occasionally, 3 of these chambers may join
together to form a relatively large chamber (Fig.
2B). Storage chambers are used for storing
collected food materials (e.g. pieces of wood,
straw, paper ...etc.) and are usually full of food
stuff. As seen in Fig. (1), most of the storage
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chambers occur at depths of 5-30 cm below the
soil surface.
3.2. Dwelling chambers

The dwelling chamber (Fig. 2C) is more or
less similar in shape to the storage chamber but
comparatively larger in size. Its roof is 2-3 cm.
high at the middle while its globular base
measures 4-9 cm. in diameter. Dwelling
chambers may take different shapes and
sometimes two dwelling chambers may join
together (Fig.2D). As in storage chambers, the
walls of the dwelling chambers are also smooth
and flat. Dwelling chambers are often occupied
with different aggregated termite castes. Few
dwelling chambers may be found at a depth of 20
cm. below the soil surface but most of them occur
at depths of 30-60 cm. and occasionally at deeper
depths reaching 150 cm. (Fig. 1).
3.3. Connecting tunnels

Connecting tunnels (or foraging galleries) are
cylindrical in shape, with very smooth inner
walls, mainly in the range of 5-9 mm. in diameter
and 10-40 cm. in length.
3.4. Nesting pattern

The nest may consist of one main longitudinal
tunnel with the chambers distributed along its
sides (Fig. 1 right), or of two main nearly parallel
longitudinal tunnels connected with transverse
tunnels and the chambers distributed along their
sides (Fig. 1 middle). A third nesting pattern may
appear as a network of more than two longitudinal
straight to slightly curved tunnels connected with
transverse tunnels joining between randomly
scattered storage and dwelling chambers (Fig. 1
left). Whatever the shape or pattern of the nest is,
most of the dwelling chambers occur at a depth of
30-60 cm below the soil surface, but few galleries
and dwelling chambers may occur at larger depths
up to 150 cm. In addition to soil, A.ochraceus
may excavate nests into mud-brick walls in
village houses making hollow irregular holes
filled with pieces of straw and wood (Fig. 2E) or
occupied with termite individuals (Fig. 2F).

4. DISCUSSION

Current results seem to coincide with the
findings of the previous investigations. Clement
(1954) mentioned that, in Algeria, A. ochraceus
makes small halls of uncemented sand about 1 cm
in height expelled from the galleries below. The
nest consists of an assemblage of chambers
excavated at different levels and joined by
galleries of various lengths. Chambers are
irregular in shape, mainly in the range of 15-20
cm in diameter, and more or less flat. They are
most numerous and closer together about 30 cm
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Fig. (1): Longitudinal in the soil showing the different nesting system
large. medium and small colonies of A. ochreaceus.

Fg: Foraging galleries. Sc: Storage chamber. Dc: Dwelling chamber.

Shaded areas : storage chamber.
Blank areas: Dwelling chamber.
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Fig. 2: Storage and dwelling chambers.

Fg: Foraging galleries,

Sc: Storage chamber,

Dc :Dwelling chamber.

A: Single storage chambers (longitudinal section).

B: Three joined storage chambers (longitudinal section).
C : Dwelling chambers (longitudinal section).

D: Two joined dwelling chambers (longitudinal section).

E:A storage chamber in a mud brick.

F: A dwelling chamber in a mud brick (termite individuals removed)

below the soil surface and become less numerous
with longer connecting galleries down to a limit
of 150 cm. The upper chambers are used as
granaries for the storage of small pieces of
vegetation, and the colony occupies the chambers
at intermediate depths, while the lower levels are
reserved for the summer expansion of the
population.

In Egypt, Kassab et al.(1960) observed that the
subterranean passages of A. ochraceus ramify in
all directions, and added that the location of the
nest is very difficult even when extensive
excavation is done. In Egypt too, Said (1979)
mentioned that the subterranean nest of A.
ochraceus is an assemblage of chambers that
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belong to three distinct types according to location
beneath the soil surface. The upper layer (about
40 cm. below soil surface) contains a large
number of flat chambers mainly in the range of 6
— 15 cm in diameter each, with roofs rising to 2 -
4.5 cm in the middle. These chambers are used for
storing food. In the layer below (40-110 cm) the
chambers become less numerous, globular in
shape, and are occupied with workers, nymphs
and few soldiers. From 110 to 140 cm below the
surface, the chambers are few in number and have
low flat horizontal shapes about 15-25 cm in
diameter. These chambers form the nursery hives
where numerous young nymphs and few numbers
of supplementary reproductives occur.



Nesting system of the SUDICITANCAN TEFMITE «...oueeeeeesaeeeeeesaaessessnssssssosssssssssssssssssssssssssssssssssnss

5. REFERENCES Hafez M. (1980). Highlights of the termite problem
Abd El-latif N. A. (2003). Ecological and Control in Egypt. Sociobiology, 5 (2): 147-154.
Studies on Certain Subterranean Termite Kassab A., Hassan M. I, Charawi A. M. and
Species. Ph. D. Thesis, Fac. Agric., Cairo Shahwan, A. M. (1960). The termite
Univ., 267pp. problem in Egypt with special reference to
Clement G. (1954). Contribution a I’etude de la control. Min. Agric. Publ., Cairo, 91 PP.
biologie d’ Anacanthotermes ochraceus. Krishna K. and Weesner F. M. (1969). Biology of
Insectes Sociaux, 1: 194-198. Termites. Vol. | Academic Press, New
El-Sherif S. 1., EI-Sebay Y. M. and Abd El-latif N. York, 598 PP.
A. (2009). Foraging activity of the Roonwal M. L. (1970). Termites of the oriental
subterranean  termite,  Anacanthotermes Region, p. 315-391. In “Biology of
ochraceus (Burmeister) at El-Fayoum Termites” Krishna, K. and Weesner, F.
Governorate, Egypt. Fayoum J. Agric. Res. (eds.), Vol. Il Academic Press. New York.
& Dev., 23 (2): 55-64. Said W. A. (1979). Ecological and Toxicological
Ghilarov M. S. (1962). Termites of the USSR, their Studies on Family Hodotermitidae. M. Sc.
distribution and importance. Proc. New Thesis, Fac. Agric., Ain Shams Univ., 128
Delhi Symp., 1960: 131-135. UNESCO, Paris pp.

N cald ¥ Jadll g sl G gdal) (oSS alda
Anacanthotermes ochraceus
dAaial) dyglwda 48 )9 Hodotermitidae Adile (w

bl so addll ae 40 - 4] ) G pdd) ren

5 a) daela — e 3 A Slagall s Lol aBY) &l s
e =B 3d) — (Bl — Ao )51 Ssaall S e — il A8 5 & e 2gma*

ueils
"5l Jiga 8" Alile O S S 5l e 53 SN (aa Y] i Y] Jaill & 5 (i sl uuSJeUm SN

Dseb o) daill e g il 138 gl dga g o Jalun s A el eae Ay ) sean o padl) Aailae daia V) 4 gl 45 )
LS IS (2505 Abad) (LY (8 (i )V rdans (3o 48 e ual 5o (8 A03A1) 4 il Cilys (408 i ka5 j3a ol S
Gapedali 5 Al mdan cond VLA L jia BT ol ) yaa Lgin day 33 Sl Caje 5 oAl G e (e 4505 )
OS5 Al e JSA e oSl G 2 ui_aﬂ\chfmeuso_5y;‘;szm 2255 el 0380
e Caadl el aa g5 g ) daill 5 jendionad 35 5Sall Adliaall (a1 _8YT) cliidall (e Cile sana Lgibai g b ST Lgana
Lo Jalill 2a 52 38 5 coms 60 — 30 (oo (o 2 58 o jall (e calaall Ludlall 1Y) (lilal 4 i mhas s s 20 oo
ld Al shans) il JSE Cayall (a Alia gl el sl (3last) 3305 0 150 ) Jasad 385 Gl e 2y 55 Sleef e
On sl ¢ Al e B gemy SRl il e g 55 a5 oty sk (38 e il O3S 38 5 as eluda A 0 s
s o Uil pde g 558 Al Sl e s sl o e ) i A je 3L Leghy Jaall L 8 G ) s (il s (1883
A il of Aasiiieal)l BYI e Ao sana Lgin Jay i oy e Woae 3y 5 Al A ghall LY (e A0S (e ol ¢ sl cpda
A glie B ) gy g 558 AN oSl 5 Ll G e e IS () deall i e 5 L sha Baiaal) 5 DL

.101-97:(2010 _bi)d s¥1 23ad) (61) laall — 5 alal dnsls — de ) 5 A< dpalel) Aladl)

101



