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individuals (1.3 and 0.67) during 2017
and 2018 season, respectively. Afte that
the population increased gradually in the
fourth week of July recording 6.00 and
633 during 2017 and 2018 seasons,
respectively. On the other hand, the
highest percent of monthly averages for
S. punctillum individuals (6.5 and
64.84%) were recorded in July, followed
by (2938 and 30.05%) August and (5.0
‘and 5.11%) June during the two seasons
of 2017 and 2018, respectively.

Seasonal abundance of Coccinella
undecimpunciata found on sweet basll:
Data in Tables (4 and 5) showed the
weakly changes in the population of C.
undecimpunetata (larvae & adul) found
on sweet basil during 2017 and 2018
growing seasons. The individuals of C.
undecimpunciata appeared in a_few
average numbers of individuals (0.67 and
0.33) during the first and the second
week of June of 2017 and 2018 seasons,
respectively. Thereafter, the population
increased gradually in the second weck of
August recording 833 and 9.00 during
the two seasons of 2017 and 2018,
respectively. Also, the highest percent of
monthly averages for C. undecim-
punctata individuals were 5222 and
53.97% during August followed by 40.56
and 36.73% in July and 7.2 and 9.30%
in June during the two seasons of 2017
and 2018, respectively. The previous
obtained results are in agreement with the
findings of the following investigators;
Hammad and Mohsen (2000) who
reported that the C. undecimpunctata, S.
interruptus, 0. albidipennis and | C.
carnea 25 predatory insects found on
roselle during July and August in the two

respective scasons. Rott and Ponsonby
(2000) studied the predatory behaviour
Of S puncillum on the two-spotted
Spider mite, T. urticac. His rosults
showed that the activity of . punctillum
on pepper, tomato and ubergine throught
July and August months. Afsah (2005)
found that C. carnea was the main insect
predator associated with the insect pests
infesting roselle plans during July and
August in the seasons of study. Hammad
(2006) recorded O albidipennis, C.
undecimpunctata, S. interruptus and C.
carnea as predatory  insects on
chamomile plants, whereas the main
insect pests were A. gossypii and T.
tabaci. Afsah (2009) rocorded two
natural enemies, Coceinella_sp. and
Orius sp. associated with T tabaci.
Liriomy=za sp. and_aphid species on
fenugreck plants. Generally, from the
abovementioned results in our  study,
results showed that, C. wndecimpunciata
was the higher population density on
sweet basil, followed by C carnea. S.

interruptus, S, punctillum, .
albidipennis and . longicornis during
the two growing seasons.

The relationship between maln pests
and predators found on sweet bas
Data in Tables (6 and 7) showed the
simple  correlation () and partial
regression (b) values for the effect of the
predators; S longicornis. .
albidipennis, C. carnea, 5. interruptus, .
punctillum and C. undecimpunctata on
the population of main pests; . urticae.
B. tabaci, A. gyossypii, E. decipiens and
7 tabaci found on sweet basil during the
two growing seasons 2017 and 2018,
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that, the monthly average numbers of the
two'spotted spider were noticed in July
and August during the two successive
scasons of 2006 and 2007 on peanut.
Hagrass et al. (2008) revealed that the
peak of T. urricac recorded during July
on_cotton and cagplant. Safar (2010)
noiced the high population of T urricac

during Juy on  spearmint _and
peppermint.  Abou  El-Saad  (2015)
indicated that the average number of the
two-spotted spider mite, T. urticae
ranked the highest abundant during the
second week of July in the two seasons
of 2013 and 2014 scasons on
‘watermelon.
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scasons. On the other hand, the highest
percent of monthly averages for B. tabaci
individuals were 5204 and 53.53%
during 2017 and 2018 seasons,
respectively which recorded in July, then
35.19 and 32.44% in August and 12.77
and 14.03% in June during 2017 and
2018 scasons, respectively. These results
are in partial agroement with those
obtained by Salman e al. (2002) who
indicated that the abundance of . tabaci
on soybean plants reached it peak during
August. Sourial et al. (2002) reported that
B.tabaci had one peak in the end of July,
two peaks in late July and mid-August
and one peak in the end of August on the
first, second and third sowing dates of
soybean, _respectively. Abou El-Saad
(2015) indicated that the ~average
numbers of B. tabaci ranked the highest
abundant during the third week of July
through the two seasons, 2013 and 2014,

Seasonal abundance of iphis gossypii
found on_ sweet basll: The average
‘numbers of nymph and adult stages of A.
sossypii on sweet basil during 2017 and
2018 seasons were presented in Tables (2
and 3). The individuals of A_gossypii
appeared during first week of June in a
few average numbers of individuals (0.67
and 133) through 2017 and 2018
seasons, _respectively.  Thereafler, the
population increased gradually in_the
second waek of August recording 22.33
‘and 23.67 during the two seasons of 2017
and 2018, respectively, also the highest
percent of monthly  averages for 4.
sossypi_individuals were 7435 and
67.37% during the two seasons, 2017 and
2018, respectively which were recorded
during August that considered the most
favorable month for aphid _activity;
‘meanwhile the lowest percent of monthly

averages for A. gossypii individuals (3.96
‘and 6.08%) were recorded in Jun during
2017 and 2018 seasons, respectively.
Similar results were obiained by
Hammad & Mohsen (2000) revealed that
the highest average numbers of A
sossypii tecorded during August_on
roselle  plants.Sourial et al.  (2002)
indicated that the highest peak of A
gossypii on the three sowing dates of
Soybean was in mid-August. Mousa &
ELSisi (2005) recorded that the highest
average numbers of A. gossypii Was in
August on coriander, dill. and parsley.
El-Samahy and Saad (2010) stated that
the high population density of A. gossypii
on soybean plants was recorded during
August.

Seasonal abundance of Empoasca
decipiens found on_sweet basil: The
data compiled in Tables (2 and 3)
obviously showed that the average
numbers of individuals of £ decipiens
(nymph and adult during the first week
of June were 433 and 6.67 during 2017
‘and 2018 seasons, respectively, then the
population increased gradually in fourth
and third week of July recording 4133
‘and 43.67 during 2017 and 2018 seasons,
respectively, then decreased til the end
of the two seasons. Also the highest
percent of monthly averages for £.
decipiens individuals were S1IS and
56.55% through the two seasons of 2017
and 2018, respectively which were
recorded during July, while the lowest
percent of monthly average for E.
decipiens individuals (1126 and 15.15%)
was recorded in June during 2017 and
2018 growing seasons, respectively. The
present results are in harmony with those
obtained by Ba-Angood et al. (2000) in
Yemen who found that the high numbers
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followed by 27.68 and 21.01% in August
and 461 and 7.90% in June during 2017
‘and 2018 seasons, respectively.

Scasonal  abundance  of  Orius
albidipennis Tound on sweet basil: As
Shown in Tables (4 and 5) the average
‘numbers of individuals of 0. albidipennis
(nymph & adolt) on sweet basil during
the two seasons 2017 and 2018, The
individuals of O_ albidipennis appeared
during the frst week of June in small
average numbers (0.33 and 0.67) during
2017 and 2018 scasons, respecively.
Thereafier, the population _increased
gradually i the fourth week of July
recording 567 and 6.00 during 2017 and
2018 growing seasons, respectively, then
decreased untl the end of the two
seasons. The highest percent of monthly
averages for O albidipennis individuals
were 63.49 and 64.43% during the two
seasons 2017 and 2018, respectively
recorded during July: while the lowest
percent of monthly averages for 0.
albidipennis ndividuals were recorded
during June (10.45 and 10.69%) in 2017
and 2018 scasons,respectivly:

Seasonal abundance of Chrysopa
carnea found on sweet basll: The
average numbers of larva and adult tages.
of C. carnea on sweet basil during 2017
and 2018 growing seasons  were
presented in Tables (4 and 5). The
individuals of C. carnea appeared during
the fourth and the second week of June in
a fow average numbers of individuals
(133 and 0.33) during 2017 and 2018
seasons, _respectively. Thereafler, the
populationincreased gradually in the
second and the third week of August
recording 6.67 and 7.00 during the two
seasons of 2017 and 2018, respectively.

Also the highest percent of monthly
averages for C. carnea individuals were
5471 and 49.79% recorded during
August, followed by July (4136 and
4326%) and June (3.93 and 6.95%)
during the two seasons of 2017 and 2015,
respectively.

Seasonal abundance
interruptus found on sweet b
data compiled in Tables (4 and 5)
obviously showed the average numbers
of individuals of S, interruptus (adult) on
sweet basil during the two seasons of
2017 and 2018 The individuals
‘appeared during the first and the second
week of June in small average numbers
of individuals (033 and 0.33) during the
two seasons of 2017 and 2018,
respectively: then the population
increased gradually during the fifth week
of July and the first week of August
recording 5.67 and 5.67 during 2017 and
2018 scasons, respectively, then
decreased ill the end of the two scasons.
Also the highest percent of monthly
averages for S, interruptus individuals
were 60.43 and 47.55% through the two
seasons of 2017 and 2018, respectively
recorded during July, while the lowest
percent of monthly averages for S.
interruptus individuals (6.04 and 9.67%)
were recorded during June of 2017 and
2018 seasons, respectively.

Seasonal abundance of Stethorus
punctillum found on sweet basll: The
average mumbers of adult stages of .
puncillum found on sweet basil during
2017 and 2018 growing seasons were
presented in Tables (4 and 5). The
individuals of . punctillum_appeared
during the fourth and the third week of
June in a fow average numbers of
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of jassids occurred on sesame plants at
early sowing in August and September
Hegab et al. (2005) indicated the average
numbers of £ decipiens recorded two
peaks at second week of both July and
August on bean and cowpea. El-Samahy
& Sad (2010) revealed that the
population density of £ decipicns on
Soybean reached its maximum in the
fourth week of July. Abd-Elsamad et al.
(2011) revealed that the leafhopper £
decipicns recorded two peaks on soybean
plants, the first peak was noficed at the
4% week of July for the two scasons and
the second peak was recorded in 2% week
of August

Seasonal abundance of Thrips fabaci
found on_ sweet basll: The average
‘numbers of immature and adult stages of
T tabaci found on sweet basil during
2017 and 2018 growing seasons were
presented in Tables (2 and 3). The
individuals of 7. tabaci appeared during
st week of June in 2 few average
numbers of individuals (133 and 1.67)
during 2017 and 2018  seasons,
respectively, after that the population
increased gradually in fourth and third
weck of July recording 15.00 and 19.00
during 2017 and 2018 seasons,
respectively. On the other hand, the
highest percent of monthly averages for
T tabaci individuals were 6141 and
72.53% during the two seasons of 2017
and 2018, respectively; these were
recorded through July which considered
the most favorable month for T. tabaci
activity, followed by 3153 and 19.87%

in August and 7.06 and 7.60% in June
doring 2017 and 2018 growing seasons,
respectively. Confirmed results  were
reported by some invstigators such as
Metwally et al. (2005) revealed that the
numbers of 7. abaci on guar plants were
highly significant which ranged between
0.06-0.95 and 0.00.0.29 individuals per
sample during the frst and second
seasons, respetively. It was found that
the highest numbers of thrps occurred
during March and May in the two
successive seasons. Hammad (2006
reported tht, the population of T iabac
infests chamomile plants appeared two
peaks during the infesiation season with
the highest ones, 1.73 and 152 insects
per leaf, occurring on 27° and 26° of
Aprl during the two respective seasons.
Generaly, in the two seasons of study,
the highest infestations with E. decipiens,
B_tabaci, T uricae and T. tabaci for
sweet basil_were in July, while A
sossypit in August. Also £. decipiens had
the highest population density on sweet
basil, followed by B. tahaci, 4. gossypi.
T, urticac and T. tabaci_in the same
‘month. In general population density of
previous main pests found on sweet basil
was higher in 2018 scason than in 2017
season. may be due to the changes in the
climaic factors.

Seasonal abundance of the mal
predators found on sweet bas
Average numbers of the main predators
found on sweet basil were presented in
‘Tables (4 and ) during the two growing
scasons, 2017 and 2015.
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weekly average mean numbers of main
pesis from one side and predators from
other side, and the correlation (r) and
regression  (b) _coefficients  were
calculated using SAS program (SAS
Insttute, 1994).

Results and Discusslon

Faunlstic composition of arthropod
pests, predators and visltors on sweet
basil: Thirty cight arthropod species.
belongs to 27 families and 10 orders
found on sweet basil were recorded as
indicated in Table (1. Destructive pest
Specics comprised 20 species belong to
14 families and 7 orders. Order
Hemiptera (Homoptera and Heteroptera)
ranked first in the number of specics (5
sp) per each recorded on sweet basil
followed by Orthoptera and Lepidoptera
(3 sp. for_each) then Diptera (2 sp).
whereas Thysanoptera and Acari (1 sp.
for each). Predaceous species compiled
13 species of 10 families and 6 orders.
Order Coleoptera ranked the first in
number of species (4 sp.) recorded on
sweet basil, followed by Hemiptera-
Heteroptera and Acari (3 sp. for each),
whereas Thysanoptera and Hymenoptera
(1 sp. for_each). Five visitor species
belongs to 5 familics and 3 orders. Order
Lepidoptera and Hymenoptera ranked the
fist in the numbers of species (2 sp. for
each), whereas Diptera had a one species
These insect visitors may play a role in
cross pollination. The previous obtained
results are in agreement with the findings.
of the following investigators; Osman et
al. (2017) recorded that 29 insect species.
belongs to 25 families and 10 orders
associated with three studied medicinal
and aromatic plants (roselle, thyme and

sweet basil) and 7 predaceous insect
species belongs to 5 families and 5
orders were found on previous  planis.
Similar trends _were rocorded by
Metwally et al. (2005). Abd El-Moneim
‘and Abd EI-Wahab (2006). Ismail et al.
(2010) and Ismail et al. (2016).

‘Seasonal abundance of the maln pests
Tound on sweet basil: Average numbers
of the main pests found on sweet basil
were presented in Tables (2 and 3)
during the two_ successive growing
scasons 2017 and 2018,

Seasonal abundance of Tefranychus
urticae found on sweet basll: As shown
in Tables (2 and 3), the average numbers
of the individuals (moving - stages)
appeared during the first week of June
were 1.00 and 133 during 2017 and
2018 seasons, respectively. Thereafter,
the population increased gradually in the
fourth and third week of July recording
16.33 and 21.67 during 2017 and 2018
scasons,  respectively. then decreased
until the end of the two seasons. Also,
the highest percent of monthly averages
for T. urticae individuals were 72.54 and
72.41% through 2017 and 2018 seasons,
respectively and was recorded during
July which considered the most favorable
‘month for the mite activity: meanwhile in
June the lowest percent of monthly
averages for T. urtica individuals were
7.49 and 7.39% during 2017 and 2018
scasons,  respectively. The present
findings are in quite proportional with
those obtained by El-Doksh (2006) who
revealed that the population density of T.
urticae on soybean reached its maximum
during July through the two scasons of
the study. Abou EL-Saad (2008) indicated
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significantly between . fongicornis,
Orius sp. and C. undecimpunctata from
one hand and the piercing sucking pesis;
7. urticac, B. tabaci, A. gossypi and E.
decipiens on other hand on watermelon
planiation during 2013 and 2014 scasons.
1t could be concluded from the obtained
results that the predators play a role in
sweet basil planation against main pests
attacking it. Accordingly, this role must
be encounged and developed
continuously.
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Data revealed highly significant positive
comelation values for B. tabaci, E.
decipiens and T. tabaci from one hand
‘and all predators from other hand during
the two seasons, except in the second
season the correlaion value  was
significantly positive (r= 0.727) between
C. undecimpunctata and T tabaci. Also
(1) value was highly significant positive
for T. urticae from one hand and S.
longicornis. 0. albidipennis and S.
interruptus from other hand during the
two seasons. In addition to . punctllum
in second season, the correlatio was (1=
0953) significantly positive for 1.
urticae from one hand and C. carnea and
C. undecimpunetata from other hand
during the two seasons, Also the
comelation of S punctillum in_first
scason was 0.648. The comrelation value
was significantly positive for A. gossypi
from one hand and S. longicornis, O.
albidipennis, . interruptus and S.
puneittum from other hand, and highly
Significant positive for C. carnea (=

0912) and €. undecimpuncrata (==
0.910) durin the firt scason, while the
correlation value during the  second
season was significanly positve for 4.
evossypii fom one hand and S
longicornis, 0. albidipennis and S
punctillum from_other hand, and was
highly  signficiantly positive for 4
gossypit_from one hand apd C._carnea
(= 0913), 5 interrupmus (== 0.877) and
C. undecimpunciata. (r— 0952) from
other hand. Similar results were obtained
by Abou El-Saad (199) who showed
tha the simple correlation coefficient (r)
between the population density of cach
predators: 5. imerruptus, C.
undecimpunciata, 0. albidipennis, C.
carnca and P. alferi, T urticae. B
tabaci, Edecipiens _and  Aphis
creccivora found on cowpea planttion
was highly significantly positive in the
two seasons of 1995 and 1996, and Abou
ElSuad (2015) who stated that the
correlation  coeffcient  values  were
highly  significantly  positive  and
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‘Seasonal abundance of Bemisia fabaci
Tound on sweet basil: Data in Tables (2

numbers of individuals (3.3 and 4.33)
during 2017 and 2018 sasons,

and 3) showed the weekly changes in the.
population of B tabaci (immature &
adult) on sweet basil through 2017 and
2018 seasons. Individuals of B. tabaci
appeared generally in a few average

respectively, and then the population
increased gradually inthe last week of
July recording 2533 and 31.67 during
2017 and 2018 seasons, respectively,
affer that decreased to the end of the two
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Seasonal abundance of Scolothrips
longicornis found on sweet basil: Data
in Tables (4 and 5) showed the weekly
changes in the population of 5.
longicornis (larvae & adult) on sweet
basil during 2017 and 2018 growing
scasons. The individuals of 5. longicornis
appeared generally in a less average
numbers of individuals (033 and 0.67)
during 2017 and 2018  seasons,

respectively, then the  population
increased gradually in the fourth week of
July recording 5.00 and 5.67 during 2017
and 2018 seasons, respectively, after that
decreased tll the end of the two seasons
On the other hand, the highest percent of
monthly averages for 5. longicornis
individuals_were 6771 and 71.09%
during 2017 and 2018 seasons,
respectively.  recorded  during  July,

%
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troduction

During the last few years, medicinal and
aromatic plants are considered important
crops in Egypt for human and exporting:
they are used as food and for industry to
produce drugs, cosmetics and_others.
Nowadays, the area culivated with these
plants areincreased, especially in the
newly reclaimed lands to cope the
increasing neads for local consumption as
well for export purpose through the
‘government encourages the expansion in
cultivation_of medicinal and aromatic
planis in Egypt, such as sweet basil, 0.
hasilicum . Many desructive pest species,
g piercing sucking pests, cause 3
reduction in crop quanity and quality of
sweet basil. Therefore, it s necessary and
valuable to study those pests that cause an

cconomic _ damage.  The available
literature revealed that there is a litle
known knowledge about the pests

infesting swee basil (Osman et al. 2017:
Abou  EL-Nour, 2016; Amaar, 2010;
Banjo et al, 2006). Also, beneficial
insects such as predators and visitors can
play an_important role that affect
productivity of sweet basil. Number of
Investigators has surveyed the predators
on_different medicinal_and aromatic
plants (Lubiarz et al., 2013; Abd EI-
Megid, 2007 Abdel-Moniem & Abd EI-
‘Wahab, 2006; Hammad & Mohsen, 2000;
EL-Kordy et al, 1998). Therefore, the
current study aims to survey the main
pests, predators and _visitors _species
incidence on sweet basil and to study
their_average numbers as well as the
relationship between them.

Materials and methods

Fleld_experiments: Field ecological
experiments were carried out at Arab El-
Awamer (semi-arid newly ~reclaimed

land) Abnob, Assiut Governorate, Egypt
during 2017 and 2018 growing scasons
o survy the pests, predators and visitors
species that found on sweet basil. An
area of about 525 m was prepared and
divided into suitable plots for growing
sweet basil, Osimum basiicum L. and
was sown on the 1° of Aprl in both
growing seasons. The area received
nommal practices and was not subjected
to any  chemical control application
during the period of nvestigation

Sampling techniques: Two sampling
techniques were used, namely plant
samples and  sweeping net. The
experimental area was divided into three
replications (each 175 m?). Samples of
20 leaves were woekly collected at
random from cach_replicate, starting
from the beginning of June tll the end of
August during the two seasons. The
Samples were placed in_polyethylene
bags and transferred to the laboratory,
where they were carefully_examined
using a binocular microscope. The stages
of pests and predators were counted and
recorded. The sweeping net was 30 cm
in diameter and 60 cm in depth. Each
weck, 13-double strokes were taken by
walking  diagonally  across  the
experimentl area from one comer to the
opposite one. The catches were killed
using a jar containing calcium cyanide.
Samples were examined in the laboratory
by the aid of a binocular microscope and
the number of main pests and predators
were recorded.

Statisical anatysis: Obtsined data were
satsically analyzed sccording 1o the
amalysis  of variance (ANOVA)
procedure and the LS., were used to
Getermine the significance_ between
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