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ABSTRACT

The present study is an attempt to determine numbers of P. hybostoma subterranean termite colonies under ground in
certain area, and their activities in different seasons of the year. Data revealed that, eight colonies were detected in an area
of 1000 m%. in Kom-Ombo region, Aswan Governorate. The main activity of surface foraging was observed during winter
season and the main activity of either soil translocation or food consumption was during summer. Largest foraging
territory area ranged from 25.3 - 29.4 m?, food consumption area from 31.2-38.6 m and translocated soil area from 31.4
- 39.5m’. Delineation of subterranean termite territories models clarified the occupied area and it was differed according
to the seasons of the year. Territorial area of colonies were moved from west to east direction during spring and back

during winter season.
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INTRODUCTION

The subterranean termite, Psammotermes
hybostoma (Desneux), is widely distributed in Egypt
as well as in north African countries. It attacks rural
buildings constructed from mud bricks, grain stores,
wood and paper products (kassab ef al. 1960). Due
to the hidden life behaviors of the sand subterranean
termite, P. hybostoma, it is very difficult to study
the ecology and emphasis its foraging territories.
Several researchers had carried out investigations
aimed to find out certain technique for studying
foraging territories and colony size, mapping
territories of harvester, mound building, and
subterranean termites as nest excavation (King and
Spink 1969 and Darlington, 1982), behaviour
studies (Nel, 1968; Levings and Admas 1984 and
Roisin. et al 1987), analysis of spatial and temporal
patterns of subterranean termite attack on baits
(Haverty et al. 1975; Hosny and Said 1980; Badawi
et al. 1984; and El- Sebay 1993) and analysis of
termite chemicals (Clement, 1986; and Roisin et al.
1987). Ahmed (2003) applied the mark release
recapture technique of dyed subterranean termites
for studying the number of territories, territory size
of colony, and mapping colony boundaries. Spatial
and temporal patterns of termites attack on baits and
agonistic behavior. The objectives of this work were
to study number of colonies, territory size of colony,
and mapping colony boundaries under Aswan
environments.

MATERIALS AND METHODS

The present work was carried out in Kom-
Ombo region, Aswan Governorate, during October
2010 to November 2011, by using poly vinyl

chloride (P.V.C. trap), for monitoring subterranean
termites activity. These traps consists of cylindrical
container from a thermo plastic polymer, length
12cm and 7cm in diameter. The cylindrical
container was drilled 6-9 drills and inside it
corrugated card board roll at the same measure and
the cylindrical container was closed with numbered
plastic cover. Rolls of corrugated card board were
used as a source of cellulose material (represent the
main food for termites). Two hundred and fifty
P.V.C. traps were distributed over 1000 m’. and
aligned in 25 rows and 10 Columns at 2 m intervals
between two adjacent traps. Each trap thus
subtended an area of 4 m”. Traps were prepared
laboratory, dried at 105 °C in an oven for 24 hours
and weighed before and after application. The
experimental area was regularly cleaned up from
any herbs or dead wood, so the traps were
considered the only source of subterranean termites
food. Traps were buried in the ground at 12 cm
depth. Traps were renewed, monthly (12 times/year)
by anther pre-weighed ones and then send to the
laboratory. Collected traps were examined
separately for the number of attracted termites to
figure out subterranean termites activity (population
density). After removing insects, traps were placed
in an oven at 105°C for 24 hours and reweighed to
evaluate the rate of subterranean termites food
consumption. To determine the rate of construction
activity of termites, soil build and attached to the
traps were translocated to Petri-dishes and dried in
an oven and weighed. Number of attracted termites
to the traps in each site was monthly recorded until
completed 12 reading, then divided according to the
four seasons of the year; spring, summer, autumn
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and winter. The four data groups were plotted
separately on a square millimeter paper. To find out
the border and area of each colony, adjacent traps
caught higher number of subterranean termites were
considered the boundary of the colony. Data were
analyzed by (ANOVA) analysis of variance and
LSD values were obtained at 0.05 level, according
to Steele and Torrie (1984).
RESULTS AND DISCUSSION

Data in Table (1) show that, as indicated by the
three aspects of P.V.C. traps, eight detected colonies
were found in the tested area of 1000 m. Colonies
were different in their territorial area among each
other and also in the same colony in different four
seasons of the year. The presented data in Table (1)
show that The largest number of attracted termites
in spring season was observed in colony No.l and
No. 5 (7531 and 6190 individuals), followed by
colony No. 2 (5262 individuals). While the lowest
ones were recorded in colony No. 8 (1239
individuals). At summer season the largest number
of attracted termites was noticed in colony No.
(6423 individuals), and the lowest ones were
recorded in colony No. 2 (1283 individuals).
Concerning the autumn season, the largest number
of attracted termites was observed in colony No.8
(6432 individuals) followed by colony No. 1 and
No. 4 (5637 and 5421 individuals). While the lowest
ones were recorded in colony No. 5 (1453
individuals). The largest number of attracted
termites throughout the winter season was observed
in colony No. 1 (9645 individuals), followed by
colony No. 6 and No. 8 (8130 and 8645 individuals,
respectively). While the lowest ones were recorded
in colony No.4 and No. 7 (4586 and 6253,
respectively). The largest number of attracted
insects throughout the whole area (59008) was
noticed during winter followed by autumn (33209),
spring (31931) and summer (24702). Statistical
analysis of the obtained data in Table (1) showed a
significant difference between the number of
attracted termites and winter season (high
significant), while there was no significant
difference with other seasons. The results indicated
a high significant between the weight of food
consumed and autumn season, while there was less
significant with summer season as compared with
other seasons, the weight of translocated soil was a
high significant with four seasons. From data in
Table (2) the largest area occupied by foragers was
ranged from 29.4 - 25.3 m’ while the least area
ranged from 4.6 - 5.7 m®. The largest area of
foraging (167 m®), represented 26 % of the whole
area under investigation, as during winter followed
by summer (88.0 m®) and spring (85.1 m®) or
autumn (82.8 m?) which represented 13% of the
whole tested area. Haverty (1975) determined
average foraging territories as 12.5 m% while Jones
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(1990) found that this average was 13.9 m’ for
subterranean termites Heterotermes aureus, while in
this study, the average was 18.0 m”. Nutting and
Lafage (1975) found at area of 40x40 m, 26
complete and 12 partial territories for H. aureus
while in this study, was found eight complete
territories at 1000 m. El-Seaby (1995) found eleven
colonies were detected in an area 936 m2, and found
the largest foraging territory area ranged from 25 -
28 m” and the largest translocated area ranged from
35 - 37 m’, while the largest food consumption
ranged from 35- 36 m’. As shown in Table (1) the
largest weight of food consumption 346 g) was
observed in colony No.l during spring season,
followed by colony No.2 (245 g), while the least
ones were recorded in colony No. 3 (89 g). The
largest weight of food consumption (552 g) was
noticed in colony No.l during summer, followed by
colony No.2 (508 g),while the least ones were
recorded in colony No.3 and 7 (64 g). In winter
season the largest weight of food consumption was
observed in colony No. 7 (368 g), followed by
colony No.8 (345 g), while the least ones were
recorded in colony No. 3 (108 g). The largest weight
of translocated soil (2142 g) was observed in colony
No.6 during spring season, followed by colony No.2
(1786 gm), while the least ones were recorded in
colony No. 8 (154 g). The largest weight of
translocated soil (3420 g) was noticed in colony
No.l during summer, followed by colony No.2
(2486 g), while the least ones were recorded in
colony No.3 (456 g). In winter season the largest
weight of translocated soil was observed in colony
No. 5 (1843 g), followed by colony No.8 (1546 g),
while the least ones were recorded in colony No. 3
(387 g). On the other hand ,results in Table (2) show
that, the largest area of consumption was 220.4 m*
and represented 34% of the whole tested area
during summer (ranged between 20.4 - 38.6
m*/colony), while the least area was 95.6 m’
represented 14% of the whole area during spring
(ranged between 6.3- 6.6 m*/colony). As shown in
table 2) the largest foraging area of soil
translocation was 211.0 m® (represented 32 % of
tested area) and ranged between 31.4 -39.5 m’ for
the colony, during summer, while the lowest one
113.7 m* was during spring (ranged between 7.5-
9.6 m’ for one colony) and represented 17% of the
whole tested area. According to obtained data in
Table (2) statistical analysis revealed there was a
high significant between the attracted termites and
winter season as compared with other seasons, while
the weight of food consumed and weight of
translocated soil were a high significant and summer
season compared with other seasons. According to
the previous data, the large colony mostly joined
with large quantity of either translocated soil or food
consumption.



Vol. 58, No.1, pp. 19-27, 2013

$2110]02 Paidala(

£9°82L = as 65 1=: ‘paIRO|SURL 10,

79'60T = *°as’ £9€=d" uondwnsuod 104

658981 = °As1 Ct'§= o] "SANULID] PAORINE IO
F06L 0T S6vF200 886 9r<S1 <h9 89¢< <psl 698 L8E 686 LSO1 ST
01€T1 SEOTSFRSL8LS reel €01t TeIT 90L1 L8L1 FES cerl 69C1 uwnny (8) qios
TELTI 08°€C01F80S 1651 L8 Pzl <68 0L91 +90T oSt 98vT 0Zre Jawuing palesojsuel]
€LE] 60" €99FBZ99r0 | <1 L89 it cLS 8SL 809 £9¢] 98LI sundg Jowsam
1261 SO €6¥AL1 04T Ste 89¢€ 8S1 LS €62 801 ¥8C 8¥T 12U
SL6E SOOPEF BLE96Y <81 obzl 95€E 65T $9¢€ (4 £ €09 €S9 uwmny (8) sden
1£92 £6'8817q8L8'8T¢ 98¢ v9 154 89¢ 29t 9 805 FAYS Jawng pawnsuod
6l 8CF8FALER 6L €91 Sl 901 981 L81 68 S¥e 9Fc Fundg JoyEam
80065 18 1PSIF 200 9LEL <98 €679 0€18 0StL 98<tk 43 78 L989 <96 UL
60ZEE 68 1PSIF QT ISIY cEr9 (V] oy 0zor £crl [CPS peIT cs6tr LEIS uwniny SAULIAY
TOLVT PO 1€91FASL LS0E €CLT £Tr9 SHoT ESy £cot €961 £871 0T Jawwung paeme
[€61€E LS 60TTF Q8L 166¢€ 6ET1 091€ 6EFI 0619 [ThE 689¢€ 79T8 1£6L Fuudg JooN
[ejol A'SFUeIW 80N L'ON 9'ON SON #°ON €ON TON I'ON

SHOSEIS spadsy

Alex. J. Agric. Res.

“LI0T 49GWIAON-0[0Z 120390 Suranp Lianae jo s1oadse (821301032 23111 Aq parEdIpul B DUI0ISOGAY *J JO SAUO[0D PAJIANIP JO BIIE [BLIOILLIAL =] IGEL

21



Alex. J. Agric. Res.

Vol. 58, No. 1, pp.9-27, 2013

17§ = °asT 90'L=d ‘Pareaojsuel 10,4
§8C=aST  6€11=1"  uondumsuod o,
v0'r = a8 00°C1= ¢ ‘SSNWLIA) PAjarIYIE 10,]
%ST 7091 €SPFQTO0T  0°SI 0€l 981 g1z 761 79T €¥T Japui g
%tT T6S1 $I'EFQU6'61 01T 71T 0€T 091 $'TT 081 081  uwmny () q10s
%CE 0117 LULFRLE9T  ¥'IE 9'¢T TSl T $'6< 0'ST €97  Jowuwmng  pajedojsuen
%L1 LSl SPSFIITYI 96 a3 SL 0pl 702 002 76l suLdg JoyBam
%0C 7671 9YLFASI9I 06 Tl 001 0'8C 0€T 007 061 EETT
%81 0Tl STPFATOSI €L 0Tl 96| PEl 0SI 081 €lg  uwmny () sden
%P V0T SY'STFRSSLT  ¥HT $'9Z 707 T8 98¢ 0LT I'bg  Jowwng poWNSU0d
%bl 966 61°SFQ5611 99 €9 'L 961 '8l Tyl 0l Bundg JoySiom
%92 0L91 ¥9+FeL80Z 00T €L R4 07T 762 5T g6l T
%I 878 6IEFASETI 06 0L 091 091 6Tl vzl Tyl uwmny SoNULIA)
%€ 1 088 THHFA00°T1 98 79 [ 07l Tyl 781 901  Jeurung pojeIle
%El 68 [€EFqQP901 0TI 001 LS $'6 971 091 £l Bundg Jo oN
Ry [BJ0L  (@'STUBN 8'0N L'ON 9'0N S'ON p'ON £'ON TON ['ON
uone)Isajuf SU0SBIg s)2adsy

TW Ul $IIU0[0I Pajaa)ap Aq eaue pardnang

"T10T J3qudA0N -0[0Z 43403 Surinp A)A1IE Jo $)0adse [e130]003 22.11)) Aq pajedlpul se vuessoqdly ‘g Jo eate pajddjap 132 Jo uoneIUA( :7 AqeL

22



Vol. 58, No.1, pp. 19-27, 2013

Alex. J. Agric. Res.

2011

2010

2011

2011

YIXTZR

AUTo

5 DAMER

SPRIXG

]
|
!
)
1
1
I
!
|

]

- e e W e o — =

e T e . T e e = e e — . e - = = — — — — — - ld
= = - - - — -_— r

- e e o — e ——————, - - —— -

rZzz27. R 777277 I

___

Fig. 1: Delineation of Psammotermes hybostoma foraging territories indicated by number of attracted

termitesto the traps during October 2010 to November 2011.
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Fig. 2: Delineation of Psammotermes hybostoma foraging territories indicated by weight of consumed
traps during October 2010 to November 2011.
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Fig. 3: Delineation of Psammotermes hybostoma foraging territories indicated by weight of translocated

soil to the traps during October 2010 to November 2011.

25



Vol. 58, No. 1, pp.9-27, 2013

Alex. J. Agric. Res.

Concerning the season of foraging and area the
colony reached its peak during winter, but the
largest activity of soil translocation and food
consumption were observed during autumn.
Conclusively, size of foraging territories is
correlated positively with either soil translocation or
food consumption. On the other hand, when season
is taken into consideration, the foraging activity was
found during winter, while soil translocation activity
and food consumption were noticed during autumn.
Concerning the delineation of colonies territories,
plotting number of attracted subterranean termites to
the distributed traps in spatial and temporal patterns
and drawing the border or delineation of territory of
each colony, showed an apparent line picture of
termites activity and number of colonies under
ground in certain area. Applying the other two
ecological aspects, weight of translocated soil and
weight of consumed trap, showed the same picture.
Meanwhile, as shown in Figs (1, 2 and 3), it could
be detected eight colonies under ground within an
area of 1000 m?. Detected colonies revealed that the
territorial area of any colony is not stable in affixed
the year. Diagrammatic drawn in Figs (1, 2 and 3)
show the movement toward west-east during spring
season and backwards during winter season. Border
of the colony differs in size according to the season
of the year. The foraging activity (number of
attracted termites) increased during winter and
autumn seasons and vice versa during summer and
spring seasons as a result of increasing of surface
activity during the two preceding seasons. Taking
the two other aspects into consideration Figs (2 and
3) revealed that the subsurface activity increased by
summer and autumn seasons, and the activity area
increased during winter and spring seasons.
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