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Abstract

Current experiments were carried out to find out the comparison between effectiveness of the insect infestation with Jasmine
Thrips, Thrips orientalis (Bagnall) (Thripidae: Thysanoptera) and Rose Aphid, Macrosiphum rosae L. (Aphididae: Hemiptera)
who infested jasmine plants on the quantity and quality characteristics of jasmine essential oil. Experiments were carried out
under greenhouses on Jasminum grandiflorum (Oleaceae) during season 2022 at two areas (Governorates); Dokki area-
Greenhouses of Agricultural Research Center- Giza Governorate and International Garden- Alexandria Governorate

Data obtained indicated that effectiveness of insect infestation with M. rosae was more effective than with T. orientalis on
most quantity and quality characteristics of jasmine essential oil. In terms of quantity characteristics, data obtained indicated
that the annual production of jasmine volatile oil (amount of volatile oil that was extracted from 1 kg jasmine flowers which
did not infested with any insect) was about 3 gm, While amount of volatile oil that was extracted from 1 kg jasmine flowers
which infested with T. orientalis was about 2.5 gm and amount of volatile oil that was extracted from 1 kg jasmine flowers
which infested with the other insect M. rosae was about 2.2 gm. On the other hand, in terms of quality characteristics of
jasmine essential oil, data obtained indicated that effectiveness of insect infestation with M. rosae was more effective than
with T. orientalis on the most quality characteristics of jasmine essential oil.
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Introduction oligophagous species, found associated with blossoms of
Jasmine flowers, Jasminum grandiflorum (Fam: Oleaceae) Jasminum multiflorum. Also, Ashrith (2020) ™M studied
is one of the important commercial traditional flower crops insect pests of jasmine and their management and indicated
of India, Hena et al. (2014) . Also, Ganapthi (2015) [© to that jasmine plants infested by a number of insect and
indicated that jasmine flower is an attractive, important and mite pests such as Jasmine Thrips, Thrips orientalis that
commercial crop in most countries all over the world. Latha cause minor damage to the jasmine crop.

and Pichumani (2018) ¥ referred to jasmine flower is one Rose Aphid, Macrosiphum rosae L. (Aphididae: Hemiptera)
of the oldest, important and popular fragrant flowers that is is one of the dangerous insects infesting jasmine flowers and
cultivated by man. Also, Kumar and Sandhya (2011) 1% in the strong infestation by it causes deformation of stems,
Iran indicated that jasmine flower belonging to Oleaceae leaves and flowers of jasmine plants, Jaskiewicz (2015) (€],
family is cultivated in temperate places across the globe and Also, Derek (2017) Bl in Australia indicated to that serious
this flower has many traditional, religious, social, spiritual infestation by M. rosae on jasmine flowers led to feed
and medicinal benefits. mainly on the young leaves and developing flower-buds of
Jasmine oil is one of the most important aromatic and jasmine flowers.

volatile oils all over the world. Winai and Vorasith (2013) This study was carried out to study comparison between
(23] in Thailand indicated that jasmine oil is widely used as a effectiveness of the insect infestation by Jasmine Thrips, T.
preferred odor in aromatherapy and it has serious effects on orientalis and Rose Aphid, M. rosae which infested jasmine
the nervous system functions. Food and Agriculture plants on the quantity and quality characteristics of jasmine

Organization (F.A.O) 2018 indicated that Egyptian essential oil.
production about 70-80% of the global production of

jasmine volatile oil. Devi et al. (2015) ™ studied essential Materials and methods

oil: its economic aspect, extraction, importance, uses, Experimental design

hazards and quality and indicated that essential oils are not Population density (fluctuations) of Jasmine Thrips,
the same as fragrance oils or perfume or values where Thrips orientalis and Rose Aphid, Macrosiphum rosae
essential oils are derived from true plants, and authors Experiments were carried out on Jasminum grandiflorum
indicated also that rose oil and jasmine oil were more during season 2022 at two areas (Governorates); Dokki
expensive than other essential oils this is due to their many area- Greenhouses of Agricultural Research Center- Giza
uses. Governorate and International Garden- Alexandria
Jasmine Thrips, Thrips orientalis (Bagnall) (Thysanoptera: Governorate under greenhouses. Jasmine plants were
Thripidae) is one of the dangerous insects that infect planting in the first of February season 2022 in both of the
jasmine plants on a large scale. Shyam et al. (2019) 21 two examined areas. Both of each area (governorate)
studied life table statistics and seasonal incidence of Thrips contained a greenhouse with dimensions 20x25 m? and each
orientalis (Bagnall) on flowers of Jasminum multiflorum one divided into three big parts, each part isolated from
and indicated that Thrips orientalis is a flower dwelling other with polyethylene plastic with holes size (0.5 mm) and
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each part divided into five plots (replects) each one with
dimensions 5x7m?. Jasmine plants were planted at the same
time both of the two examined areas in the first of February
month season 2022. An artificial infestation was done by
Jasmine Thrips, T. orientalis in the first part and artificial
infestation was done by Rose Aphid, M. rosae in the second
part and third part was left free as control. Directly
observations of the infestation by both of T. orientalis and
M. rosae were carried out weekly during the examined
season. Directly and laboratory counting were done weekly
from first of March month until last of August. After harvest
(pick up) jasmine flowers at both of the two examined areas
(separated from each part), flowers were carried on paper
bags to the laboratory (Faculty of Science, Ain Shams
University- plant physiology laboratory) to determined and
carried out physiological studies.

Laboratory designs

Effectiveness of the infestation with T. orientalis and M.
rosae on quantity and quality characteristics of jasmine
volatile oil

Laboratory experiments in this study were conducted on
jasmine flowers after harvest which was collected separated
from each part (infested by T. orientalis, infested by M.
rosae and control) and carried on paper bags to the plant
laboratory, Faculty of Science, Ain Shams University.
Jasmine volatile oil was extracted from about 1.0 kg weight
of jasmine flowers (fresh petals) from each examined part.
Jasmine flowers petals were ground up in concentration of
liquid nitrogen in a mortar and determined according to
Laemmli (1970) [2. Quantity characteristics of jasmine
volatile oil were determined; weight of jasmine volatile oil
per gm/kgm of jasmine flowers and weight of jasmine
volatile oil per kgm/ton of jasmine flowers. While quality
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characteristics of jasmine volatile oil were determined;
color, odor, texture, volatilization, solubility, relative
density, specific gravity, optical rotation, freezing degree
and refractive index.

Statistical analysis

Current study contains population density (fluctuation) both
of T. orientalis and M. rosae were analyzed and also
effectiveness of infested jasmine plants by both of the two
examined insects on the quantity and quality characteristics
of jasmine essential oil were determined and analyzed of
variance (ANOVA) and population means of the examined
insects were compared by L.S.D. test < 0.05 level using
SAS program (SAS Institute, 1988).

Results and discussion

Population density (fluctuations) of Jasmine Thrips,
Thrips orientalis and Rose Aphid, Macrosiphum rosae on
jasmine plants

Data obtained and tabulated at Table (1) show population
density (fluctuations) of Jasmine Thrips, T. orientalis and
Rose Aphid, M. rosae on jasmine plants at both of the two
examined areas during 2022.

Data obtained at Giza Governorate show that mean numbers
of T. orientalis at both leaf and flower was (15.1
individuals/leaf, 17.1 individuals/flower) respectively.
While the general mean numbers of M. rosae at both leaf
and flower was (11.9 individuals/leaf, 13.4
individuals/flower) respectively. Whereas at Alexandria
Governorate mean numbers of T. orientalis at both leaf and
flower was (13.2 individuals/leaf, 15.2 individuals/flower)
respectively. While the general mean numbers of M. rosae
at both leaf and flower was (9.9 individuals/leaf, 11.2
individuals/flower) respectively.

Table 1: Population density (fluctuations) of Jasmine Thrips, T. orientalis and Rose Aphid, M. rosae on jasmine plants at Giza and
Alexandria Governorates during season 2022

Giza Governorate Alexandria Governorate
T. orientalis M. rosae T. orientalis M. rosae
leaf flower leaf flower leaf flower leaf flower
1/3/2022 5 - 3 - 4 - 1 -
8/3/2022 7 - 5 - 6 - 3 -
15/3/2022 9 - 7 - 8 - 5 -
22/3/2022 11 7 9 6 9 6 6 4
29/3/2022 12 9 10 8 11 8 8 6
5/4/2022 14 11 11 10 12 10 9 8
12/4/2022 15 13 13 11 13 12 11 9
19/4/2022 16 16 14 12 14 14 12 10
26/4/2022 18 18 15 14 16 16 14 12
3/5/2022 20 20 17 15 18 18 15 13
10/5/2022 22 22 19 17 20 20 16 15
17/5/2022 23 25 20 19 21 23 18 17
24/5/2022 25 27 21 23 23 25 19 20
31/5/2022 27 30 22 25 25 28 20 23
71612022 24 29 20 24 23 27 18 22
14/6/2022 22 28 18 23 21 26 16 20
21/6/2022 20 27 17 21 19 24 14 18
28/6/2022 19 25 15 20 17 22 13 17
5/7/2022 17 23 14 19 15 20 12 16
12/7/2022 15 22 13 17 13 19 10 14
19/7/2022 14 21 11 16 11 18 9 13
26/7/2022 12 19 10 14 9 16 7 12
2/8/2022 11 17 8 13 8 14 6 10
9/8/2022 10 16 5 11 7 13 4 8
16/8/2022 9 15 3 10 6 12 2 7
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23/8/2022 7 12 2 8 4 10 0 5

30/8/2022 5 10 0 5 3 9 0 4
Total 409 462 322 361 356 410 268 303
Mean 15.1 17.1 11.9 13.4 13.2 15.2 9.9 11.2
F (0.05) 324.74 287.92 477.42 421.73 375.11 355.32 287.11 328.92
L.S.D 1.032 1.056 1.061 1.035 1.042 1.051 1.075 1.025

Means within columns bearing different subscripts are significantly different (P <0.05)

Effectiveness of the infestation by T. orientalis and M.
rosae on the quantity and quality characteristics of
jasmine essential oil

Obtained results and tabulated in Table (2) indicate to
effectiveness of the infestation by T. orientalis and M. rosae
on quantity and quality characteristics of jasmine volatile
oil. For quantity characteristics of jasmine volatile oil which
studied represented in weight of jasmine volatile oil per
gm/kgm jasmine flowers and weight of jasmine volatile oil
per kgm/Ton jasmine flowers compared to control plants
(quantity of jasmine volatile oil which produced from
jasmine plants free of infestation by both of the two
examined insects).

In terms of quantity characteristics, data obtained indicate
that effectiveness of M. rosae on decreasing the quantity of
jasmine volatile oil was higher than effectiveness of T.
orientalis this is due to that the mouse parts of M. rosae is
sucking parts while T. orientalis scratching parts. Whereas
data obtained show that the annual production of jasmine
volatile oil which extracted from 1 kgm of jasmine flowers
(which did not infested with any insect- control) was 3 gm
jasmine volatile oil and the quantity of jasmine volatile oil
which extracted from ton of jasmine flowers was 3kgm,
while the annual production of jasmine volatile oil which

extracted from 1 kgm of jasmine flowers (infested by T.
orientalis) was 2.5 gm and the quantity of jasmine volatile
oil which extracted from ton of jasmine flowers was 2.5
kgm, and the annual production of jasmine volatile oil
which extracted from 1 kgm of jasmine flowers (infested by
M. rosae) was 2.2 gm and the quantity of jasmine volatile
oil which extracted from ton of jasmine flowers was 2.2
kgm.

While in terms of quality characteristics of jasmine volatile
oil data obtained indicate that quality characteristics of
jasmine volatile oil which were determined: color, texture,
odor, freezing degree, volatilization, solubility, specific
gravity, relative density, optical rotation and refractive
index. Data obtained and tabulated in Table (2) indicate that
there four adjectives of jasmine volatile oil not changed
after infestation by both of the two examined insects, T.
orientalis and M. rosae, these adjectives were; color,
texture, odor and freezing degree. And data obtained also
show that the other adjectives of jasmine volatile oil such
as; volatilization, solubility, specific gravity, relative
density, optical rotation and refractive index were changed
after infestation by both of the two examined insects and
effectiveness of the infestation by M. rosae was more than
by T. orientalis

Table 2: Effectiveness of the infestation by T. orientalis and M. rosae on the quantity and quality characteristics of jasmine essential oil

Adjectives [ Control | T. orientalis | M. rosae | F(0.05 [ LSD
Quantitative
Weight of volatile oil gm/kgm 3.0 2.5 2.2 16.18™" 1.037
Weight of volatile oil kgm/Ton 3.0 2.5 2.2 16.18™" 1.037
Qualitative
Color N N N ns ns
Texture N N N ns ns
Odor N N N ns ns
Freezing Degree (c) 18 18 18 ns ns
Volatilization % 99 95 93 12.06™ 1.057
Solubility / Alcohol % 95 92 90 15.23" 1.023
Specific Gravity kn/m? 0.8 0.6 0.4 13.26™ 1.045
Relative Density gm/cm?® 1.8 1.5 1.3 12.45™ 1.033
Optical Rotation (nano) 0.35 0.32 0.30 15.25™ 1.025
Refractive Index (n) 1.25 1.23 1.21 13.65" 1.053

kn = kilo newton
nano = nanometer
N: normal

n=clv

n=refractive index

c= speed of light

v= phase velocity of light

Statistical analyses indicated to that were significant
differences between determined quantity and quality
characteristics of jasmine volatile oil (extracted from
jasmine flowers) which infested by both of T. orientalis and
M. rosae compared to control.

Obtained results were agreement with those obtained by
Dararajan and Pirithiraj and (2022) @ in India who studied
seasonal incidence of major insect pests of jasmine,
Jasminum sambac L. and indicated in the horticulture farm
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that thrips population was maximum during May with (22
thrips/flower). Sauer (2015) [ studied population
fluctuation of T. orientalis on jasmine plants (leaves and
flowers) and indicated that the maximum numbers of T.
orientalis population (adults and nymphs) was during MAY
with numbers 23 individuals/flower and 20 individuals/leaf.
And Kumar et al. (2015) M in India who indicated that
Jasmine Thrips, T. orientalis is a dangerous insect infested
many ornamental plants such as jasmine flowers. Also,
Roopini et al. (2018) ¥ studied population dynamics of
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pests on Jasminum multiflorum and referred to that jasmine
variety is infested majorly by Jasmine Thrips, T. orientalis
and its population dynamics indicate to it is present most of
the year and high infestation led to bad effectiveness on
jasmine crop and jasmine volatile oil. While Mirab (2017)
1331 in Iran who indicated that were several species of aphids
are associated with flowers of jasmine flowers especially
Rose Aphid, M. rosae and they cause serious damages to
jasmine flowers stage. Peng and Miles (2014) [6 in
Australia stated that tissue sap of jasmine flowers became
more acceptable to The Rose Aphid, M. rosae. Khan et al.
(2019) [ studied insect pests associated with ornamental
plants and found that Rose Aphid, M. rosae was a serious
pest on jasmine plants and high infestation led to serious
damage to jasmine flowers.

Data obtained were also agreement with those obtained by
Ashrith (2020) ™ who indicated that jasmine is one of the
most important flowers grown in India, and it is infested by
many insects such as; T. orientalis which cause serious
damage to the flowers crop and also serious damage to the
annual production of jasmine oil crop. Swathy (2022) 22
studied documentation and management of T. orentalis
infesting Jasminum spp. And indicated to the serious
damage which occurs on the annual production of jasmine
oil as result of this infestation. Shyam, et al. (2019) 24
studied life table statistics and seasonal fluctuations of T.
orientalis on jasmine flowers of J. multiflorum and indicated
that serious infestation with this insect led to serious damage
to jasmine flowers crop and also to the annual production of
jasmine essential oil. While Mani and Suganthy (2022) 14
studied pests and their management in aromatic plants, and
found that jasmine plants infested by Rose Aphid, M. rosae
and high infestation with it led to serious damage to jasmine
flowers and also led to serious damage to quantitative and
qualitative adjectives of jasmine oil. Revanna and Kumari
(2018) 18 studied effect of the insect infestation with many
insects on jasmine plants and flowers and found that Rose
Aphid, M. rosae was a serious pest on jasmine plants and a
serious infestation led to many changes in the quantity and
quality of jasmine oil.

Conclusion

Data obtained indicated to that effectiveness of the
infestation by M. rosae was more than T. orientalis on
quantity and quality characteristics of jasmine essential oil.
In terms of quantity characteristics, data obtained indicate to
that the quantity of jasmine volatile oil which extracted from
jasmine flowers infested with M. rosae was lower than
which extracted from jasmine flowers infested with T.
orientalis compared to control. Also, In terms of quality
characteristics, data obtained indicate to that effectiveness
of the infestation by M. rosae was more than T. orientalis on
the quality characteristics of jasmine volatile oil whereas
most characteristics of jasmine volatile oil were changed
after the infestation by M. rosae higher than T. orientalis
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