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Abstract

The study was conducted in the forest nursery of the Department of Forestry / College of
Agriculture and Forestry / University of Mosul, The results showed that the number of ground
workers varied significantly among them according to the stations and the date of examination,
and that the first appearance of the workers inside these traps was in the fourth week of April,
with an average of 26.67 99 workers / station at the averages of 29 °C and 64.7% for the
temperature and relative humidity, respectively. The number of worker bees reached its peak on
1/5 with an average of 99 workers / station at the mean averages of 33°C and 60% for the
temperature and relative humidity, respectively. After that, the numbers of these workers
continued to gradually decrease in numbers to disappear (zero / station), in the last week of June
and the first week of July 1/7/2021, at averages of 42 °C and 33% of the temperature and relative
humidity, respectively.

To reappear again and forcefully, at the beginning of the second week of September, with an
average of 134.67 workers / station, at an average of 38 °C and 30% of the temperature and
relative humidity. The presence of this insect continued after that during the months of October
and the first week of November, to disappear again. again during the second week of November,
specifically on 112021/15/, and for all used bait stations (zero / station), at averages of 25 °C and
60% of the temperature and relative humidity, respectively.

The results of the study of the correlation between temperatures and relative humidity on the one
hand, and the number of these workers during the study period 2021 showed that there was a
negative and insignificant correlation (-0.212) between the number of land workers and the
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average temperature, while the correlation was positive and insignificant (0.227 +) between the

number of ground workers and humidity Relativity.
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Introduction

Termites are important economic insects
that attack wood and wood products in
tropical, subtropical, and temperate regions
[1] and [2]). There are more than 2800
described species in the world, belonging to
282 genera around the world [3], and
approximately 285 species of them are
considered pests.

The most recent classification of termites,
according to the report (ITIS), is that they
fall within the order Blattodea, and it
includes 15 subfamilies and 7 families [4],
three of these families are called lower or
less developed terrestrial, as they feed only
on dry or decomposed wood powder. They
are (Mastotermitidae, Kalotermitidae and
Hodotermitidae), while the other four
families, which are called the upper ground
and are the most developed as they can feed
on healthy and dry wood, are (Termopsidae,
Rhinotermitidae, Serritermitidae,  and
Termitidae) [5].

April 23The Termitidae family is the
highest in number of species worldwide,
comprising approximately 85% of known
genera and 70% of known termite species
[6].

In the Arab world, the number of known
species does not exceed 24, 12 of which
belong to the Termitidae family [7]. Of the
diagnosed species of termites in Irag, seven
species belong to three families ([8], [9], and
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[10]), three of which belong to the
Termitidae family.

The species Microcerotermes diversus
silv. is considered one of the important
economic insects in  most of the
governorates of Irag. In addition to the
economic losses, it causes great problems
and psychological anxiety for homeowners
that cannot be estimated in material values
[11]. Termites cause huge losses to
agricultural crops, forest trees, and buildings
made of wood. The global economic losses
of Subterranean termite are estimated at
about 22 billion US dollars, including the
costs of chemical control and the restoration
of damaged buildings [12].

Termites live in sects, the number of
individuals ranges from hundreds to several
million, and some species live below the
surface of the soil and at different depths
that may sometimes be difficult to reach
[13]. Ground workers are distinguished by
their persistence in searching, as they travel
distances of up to 150 feet in search of food
[14]. It prefers to spread in moist and dark
places, especially under the trunks of trees
[10].

The subsurface builds its colonies in the
soil and searches for food above the surface
of the soil, where it attacks buildings
through cracks and builds tunnels on the
walls that it uses to connect between the
colony and the food source [15].
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Environmental studies related to the
presence of the insect and its feeding
activity, as well as the effect of temperature
and humidity on this activity, are very
important as they are necessary and required
for the success of any control program.

In a study by [16] it showed a negative
correlation when feeding on grafts with soil
moisture in relation to the activity of the
type Copttermes getroi (Wasmann) while
the correlation was positive with soil
moisture in relation to the type Heterotermes
longiceps Synder, other studies showed that
seasonal changes in Subsurface foraging
behavior may influence the effectiveness of
bait station baiting programs due to reduced
activities during the winter season ([17],
[18]).

In view of the recent history of the
presence of the termite and its spread in the
Nineveh Governorate, which is apparently
linked to the history of the establishment of
the Mosul Dam, which dates back to the
eighties of the last century, compared to the
central and southern governorates of Iraq,
and therefore the lack of studies on this
insect, especially environmental studies and
the extent of its spread in the center of the
Mosul district, as well as its sub-districts and
sub-districts. Therefore, the aim of the
current study was to know the seasonal
activity of the individuals of the ground
workers and that it is responsible for feeding
the queen and the rest of the members of the
sect as well as the possibility of access to it
by using bait stations as it is responsible for

177

the total losses caused by this insect to
agricultural crops and residential buildings

and the success of control operations
Depends on knowing the times of
appearance and presence of these

individuals during the year.

Materials and Methods

The study was conducted in the forest
nursery of the Forestry Department / College
of Agriculture and Forestry / University of
Mosul, which was preceded by extensive
surveys of the various areas of Mosul,
including the aforementioned site. (10
stations) around the field and between the
lines, and they are examined every two
weeks, in addition to the wooden pegs of
eucalyptus trees (28 * 4 * 2.5 cm), which are
installed as bait for insects. Its weight, as the
individuals are counted in 1 gram of the
termite colony and then multiplied by the
weight of the total sample in order to obtain
the total number of these individuals in one
sample.

Each station consists of a plastic box with
a cover 16 cm deep and 6.5 cm in diameter.
Its base is pierced with small holes with a
diameter of 0.5 cm. Side slits are made in it,
4 cm wide and 8 cm long [19]. A bundle of
eucalyptus wood planks 15 cm long is
placed in each station. As in the picture (1)
with the recording of temperatures and
relative humidity obtained from the
Meteorology Department in  Nineveh
Governorate, and the study continued for a
full year.
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Picture (1) a local bait station with a wooden bundle inside

Results and Discussion

It appears from Table (1) that the
numbers of ground workers varied
significantly among themselves according to
the different stations and the date of the
examination, and that the first appearance of
the workers inside these traps was in the
fourth week of April, and that the number of
these workers was clear when the
examination was conducted on 1/5/2021 for
average 33 °C and 60% for temperature and
relative humidity, respectively, and their
numbers ranged from 65-136
workers/station, with an average of 99
workers/station. After that, the numbers of
these workers continued to gradually
decrease in numbers to disappear (zero /
station), in the last week of June and the first
week of July 1/7/2021, at averages of 42 °C
and 33% of the temperature and relative
humidity, respectively.
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While this situation continued (the
lack of ground workers) throughout the
months of July, August and the first week of
September and for all the bait stations used
in the study, due to the high temperatures, to
reappear again and strongly, at the
beginning of the second week of September,
where their numbers ranged, specifically on
15/9/ 2021 from 79-195 workers / station,
with an average of 134.67 workers / station,
at an average of 38 °C and 30% of the
temperature and relative humidity. The
presence of this insect continued after that
during the months of October and the first
week of November, to disappear again
during the second week of November. The
month of November, specifically on
11/12021/, and for all used bait stations
(zero / station), at averages of 25 °C and
60% of the temperature and relative
humidity, respectively.
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The statistical analysis of the general
average of the effect of history showed that
there were significant differences, and that
the highest average number of workers in
the six stations was 134.67 workers / station,
on 9/15/2021, with a significant difference
from the rest of the averages. The results of
the general average for the station indicate

that the average number of workers in the
six stations ranged between 16.2 - 61
workers / station during the study period,
and the study showed that the average
number of workers in Station No. 4 (61
workers / station) exceeded all averages and
with a significant difference from the rest of
the stations.

Table (1) Seasonal activity of termites using bait stations during the study period for the year 2021.

Examination bait stations . \gﬁzggacl)f temperatureaverages
date 1 2 3 4 5 6 history relative humidity
35 0 19 45 24 31 26.67
21/4 = Q M B ] | g 29 64.7
113 65 93 136 89 98 99
175 h w m e n I b 33 60
102 43 81 109 71 74 80
15/5 K C q i v ¢ d 35 51.9
73 24 55 88 43 41 54
1/6 U ] y o C D o 40 38.2
41 0 34 39 21 17 25.33
15/6 D Q G E L 0 h 37 30.4
0 0 0 0 0 0 0
1/7 X 42 333
Q Q Q Q Q Q J
0 0 0 0 0 0 0
15/7 X 43 26.5
Q Q Q Q Q Q J
0 0 0 0 0 0 0
1/8 X 44 23.1
Q Q Q Q Q Q J
0 0 0 0 0 0 0
15/8 X 42 28.1
Q Q Q Q Q Q J
0 0 0 0 0 0 0
1/9 - 43 27.4
Q Q Q Q Q Q J
15/9 182 79 123 195 112 117 134.67 38 305
b r f a i g a
145 32 74 157 87 76 95.17
1/10 q H i . 0 s c 34 35.7
15/10 73 0 35 98 54 60 53.33 1 373
u Q F I z X f
22 0 14 48 18 24 21
1/11 K Q p A N ] i 28 41.1
0 0 0 0 0 0 0
15/11 - 25 60.7
Q Q Q Q Q Q J
station 524 162 352 61 346 3587
average b f d a e c

Dissimilar letters indicate that there are significant differences at the 5% probability level, according to

Dunkin's multiple range test.
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From the foregoing, it is clear from our
study that there are two periods, spring and
autumn, for the presence of termite workers,
and this is consistent with what was
mentioned by [20], in which, as far as the
matter relates to the species M.diversus, it is
indicated that there are two periods for the
presence of this insect in Basra Governorate,
which is spring and autumn, and that the
highest density of this The species was in
the month of April, which amounted to 560
insects / traps, and also agrees to some
extent with what [21] mentioned in a study
to find out the seasonal activity of the
subsurface Heterotermes aureus, where the
results showed that the minimum activity in
the search for food was during December to
February, then the activity increases during
the spring and then decreases during the
summer, After the temperature reached more
than 33 C, the number of workers searching
for food decreased, and this is also
consistent with what was mentioned by [22]
where it was found that the highest rate of
subsurface infection was 46.67% during the
first week of October, and 43.33%. during
the first week of October and the second
week of May, and 43.33% during the second
week of December and the first week of
June, on the crops yellow corn, sunflower
and millet, respectively.

The results of the study of the correlation
between temperatures and relative humidity
on the one hand, and the number of these
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workers during the study period 2021
showed that there was a negative and
insignificant correlation (-0.212) between
the numbers of land workers and the average
temperatures, while the correlation was
positive and insignificant (0.227 +) between
the numbers of ground workers and
humidity Relativity Figure (4, 5).

From the foregoing, it is clear, after our
review of previous research in this field, that
the response of the termite to temperature
and relative humidity differs according to
the type of termite, and this was confirmed
by [23] in their research, where they found
that the species Reticulitermes tibialis and R.
flavipes preferred environments with low
temperature and high humidity. This is
consistent with our current study on the
species M.diversus, while the species
Heterotermes aureus Snyder and R. hageni
preferred hot climates and relatively low
humidity.

It also agrees with what was mentioned by
[20] in the province of Basra that the
presence of the species M.diversus stabilized
in its presence in the spring and autumn
periods, which obviously means low or
moderate temperatures compared to summer
temperatures, as well as high relative
humidity, especially when it rains. Where he
indicated that there is a significant positive
correlation between the population density
of this species and the ground water level.
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Figure (1) Average temperatures and relative humidity during the study period for the year 2021.
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References

[1]Su,N.Y.and Scheffrahn, R.H.(2000).Termites as
pests of buildings. Economic entomology 86
(5):1453-1457.

[2]Rouland-Lefevre ,C. (2011). Termites as pest of
agriculture. In:Bignell DE et al (eds) Biology of
termites : a modern synthesis.Springer, New York
pp 499-517.

[3]Atsbha, G.,and Hinsta M. (2018). Evaluation of
chemical , botanical and cultural management
options of termite in Tanqua Abergelle distric ,

181

Ethiopia , African J . Plant science , 12(5) : 98-
104 pp.

[4][Grohmann, C., Oldeland, J., Stoyan, D. and
Linsenmair, E. (2010). Multi-scale  pattern
analysis of a mound building Termite Species:
Journal of the International Union for the study of
Social Insects, 57(4), 367-494.

[5]Mohammed, M., Abiodun, F. and Jibia, B. (2014).
Denudation  Effect of Termitaria and
Characterization of Associated Termite Species in
Lafia Nasarawa State :European Scientific
Journal 10(30), 185-195.



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 1, 2023 (175-183)

[6]Ohkuma, M., Yuzawa,
Sornnuwat, Y.,
Vongkaluang,C.,

H.,
Takematsu,

Amornsak, W.,

Y..Yamad, A,

Sarnthoy,O., Kirtibutr,
N.,Noparatnaraporn, N.,Kudo, T, and
Inoue, T(2003).Molecular phylogeny of Asian
termite (Isoptera) of the families Termitidae and
Rhinotermitidae based on mitochondrial COII
Sequences.  Molcular  phylogenetics  and
Evolution, 31: 701-710.

[7]AI-Mallah, Nizar Mustafa (2010). Al-Mallah's
Dictionary of Common Scientific and Arabic
Names of Harmful Insects in the Arab World. Al-
Yazuri Scientific House for Publishing and
Distribution, Jordan, Amman. 766 pages.

[8]The Arab  Organization for  Agricultural
Development, League of Arab States (1976). A
study on the termite problem in the Kingdom of
Saudi Arabia, the Iragi Republic and the Arab
Republic of Egypt, Arab Organization for
Agricultural Development Press.

[9]Al-Alawi, Saadi Abdel-Mohsen (1987). Taxonomic
studies of the land in Irag, PhD thesis, College of
Agriculture, University of Baghdad.

[10]Zarzis, Salem Jamil and Muhammad, Muhammad
Abdul Karim (1992). Orchard insects, College of
Agriculture and Forestry, University of Mosul -
Dar Al-Kutub for printing and publishing. 542
pages.

[11]Al-Jassani, Radhi Fadel (1996). Evaluation of
some physical measures and chlorfite pesticide
48% TC in protecting buildings from infection
with  the termite (Isoptera:  Termitidae)
Microcerotermes diversus Doctoral dissertation.
College of Agriculture / University of Baghdad.

[12]Su,N.Y.(2003).Overview of the global distribution
and control of the Formosan subterranean termite
.Sociobiology 41:7-16.

[13]Abe,T., Bignell, D . E. and Higsh,M.(2000).
Termites Evolution, Symbiosis, Ecology.Kluwer
Acdemic, Dordrecht/Nowell pp.77-93.

[14]Su,N.Y. and Scheffrachn, R.H(1993). Laboratory

evalution of two chitin synthesis inhibitors
Hexaflumuron and Diflubenzuron, as bait
toxicants against Formosan and Eastern

subterranean termites(Isoptera:Rhinotrmitidae).J.
Econ. Entomol. 65, 1254-1259.
[15]Su,N.Y.;Scheffrahn,R.H.and

Cabrera,B.(2001).Native Subteranean
termite:Reticulitermes flavipes(Kollar),
Reticultermes svirginicus(Banks), Reticulitermes.
Hageni Banks (Insecta:lsoptera:Rhinotermitidae)
UF,IFAS Extension. EENY-212.

182

[16]Santos,M.N., Teixeira,M.l.F.;Pereira,M.B.andMen
ezes,E.B.(2010).Environ.factors influencing the
foraging and feeding behavior of two termite
species in the natural
habitats.Sociobiol.,55(4):763-777.

[17]Ripa, R., Luppichini, P., Su, N.Y., and Rust,
M.K.(2007). Field evaluation of potential control
strategies  against the  invasive  eastern
subterranean termite (lsoptera : Rhinotermitidae)
in Chile. Journal of Economic Entomology,
/10.1093/jee/100.4.1391.

[18]Haverty,M.; Tabuchi,R.;Vargo,E.,Cox,D.;Nelson.
L.and Lewis,V.(2010).Response of Riticulitrmes
Hesperus (Isoptera:Rhinotermitidae) colonies to
baiting with Lufenuron in northern California
.J.Econ.Entomol.103(3):770-780.

[19]Casarin,F.E.;Leonard JA.M.C.and Arab,
A.(2008).Soldier initiate foraging activities in the
subterranean termite, Heterotermes
tenuis.J.Inse.Sci.8:5.

[20]Jaber, Faisal Nasser and Jabbar, Alaa Sobeih and
lyad Abdel-Wahhab  Abdel-Qader (2018).
Estimating the population density of two types of
winged termites, Department of Plant Protection -
College of Agriculture - University of Basra -
Irag, Basra Journal of Agricultural Sciences, 24
(1): 90-101.

[21]Haverty,M.1.,Lafage,j.p.,and
William,L.(1974).Seasonal Activity and
Environmental Control of foraging of the
subterranean termite ,Heterotermes aureus , in a
desert grassland , department of entomology
,university of Arizona Tucson .life sciences vol.
15, pp,1091-1101.

[22]Avinash, T.G., and Kumar, N.G.(2019). Pest
status and seasonal activity of termites in relation
to abiotic factors in different field crops,
Department of Agricultural Entomology, UAS,
GKVK, Bangalore, Karnataka, India , Journal of
Entomology and Zoology Studies. 7(1): 1235-
1239.

[23]Houseman, R. M., Gold ,R. E. and Pawson, B. M.(
2001). Resource partitioning in  two sympatric
species of subterranean termites, Reticulitermes
flavipes and Reticulitermes hageni. Environ.
Entomol., 30(1): 673-685.



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 1, 2023 (175-182)

RS BT AR P

Microcerotermes diversus Silv. & ¥ § sdad aw gall L&) 4y
6 gk Adadlaa b o galal) cillana aladiuly

Tkl ilan i sl sl s pla
dr.almallah@uom.edu.ig Wadah878787@amail.com

LBl ¢ ol #Sa Aol 55 Ay e [ A, 30855 !

L)l ¢ Jia sall Raala [ il g de) 1 S 2
06/02/2023 4158 & )55 26/12/2023 Sl Dl 5 5 o
V) Calllof ) 5iSa a5 skl (o Jiss Canll @

el
O il Cpelal Gua Juasall Zaala [ @lilally de )3l A/ bl sl ) cllal) Jibe & Al Cusal

sda Jaly VLAl Hseda Jyl oy pasdll iy cillaaall ol lein Lad Ligine gl 8 L) a¥lad dlae)
% 64.7 5529 Jousio yic dasa [ Alad 99 26.67 il haugiar ol el e @bl goaal) B IS dladl)
dbase [ Aad 99 4l bugiar 5/ 1 Ayl L)) aVLl dlae) calyy Ml e Al Zyghaylls 3)Dall cls )l
Gl day YA oda el cpaind L gl Je Al Apshaylly $hall Sl % 60 5 2 33 Jawgie N
D e I gy Ol gl e a8 cllly ((Adasa [ia ) SR ladlae) A Lagya Gl
Al e Apall gl iy 3)ball Glanal %335 5 42 awsie e 2021/7/1

¢ dasa [ Aai 134.67 il bsgiar Jsb) el (e S0 goan¥) Al 8 by by Al 5ye sedall a5lad
G (el DA Ald axy 3pdall sda 2l iy dnedll Zashylly Hhall @lapal %305 2 38 dawigia die Cllyg
‘E \A.JJAS} ‘;_\td\ u.g).ﬁﬂ _)@.ﬁ: %) ‘“;It\]\ &5-\--&‘)_“ d)a :\:\4\33‘)4 PRt JJL'U“X ‘;ﬂﬂ\ u.})ﬁﬁ ‘)g.ﬁa ) dﬁ!\ @"“‘\J\J dﬁ!\
shall Gl %605 2 25 ansic vie @iy ((Aaas [jia ) deddiiadll agalall Gillas aueals 2021/11/15
T W E WA

Al 58 PIA YLl sda slacly dga (o Al Ayghajllg Bhall claya o b V) Al ilis Cpelil
O s ‘ﬁﬁ Byall clayy Jawgiag ¥ GRS dae) o ( -0.212 ) Ssira e Gl Ll ey 2021
- Al Ayglallg dca V) @Vl slae) g ((+0.227 ) (gsine e anse Ll )Yl
Microcerotermes diversus «aselall cilhss ¢ cagall Ialiill : doalidal) cilalsl)

183


mailto:Wadah878787@gmail.com
mailto:Wadah878787@gmail.com
mailto:dr.almallah@uom.edu.iq
mailto:dr.almallah@uom.edu.iq

