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ARTICLE INFO ABSTRACT
Article History Seasonal abundance of thrips Frankliniella occidentalis (pergaade)
Received:30/5/2019 and the relation between its population activity and weather factors were

Accepted:16/6/2019 studied during 2017 and 2018 seasons on the Rose plants at. At EI-Orman
Garden, Giza Governorates Data of 2017 season indicated that the thrips

Keywords: population have two activity periods; the first which has the highest
Seasonal abundance, number occurred in mid-April while the 2" one occurred in half of
thrips Frankliniella December. On the other hand, 2018 season data indicated that F.
occidentalis , Rose occidentalis population also have two activity periods; the first one with
plants the highest number occurred in the first of May while the other occurred

in half of December too. Statistical analysis shows that the simple
correlation and simple regression between thrips population and each of
the maximum, minimum temperature and relative humidity with were
insignificant at EI-Orman Garden, Giza Governorate. In 2017 season,
generally the infestation whis Thrips, F. occidentalis was relatively higher
than 2018 season. Infestation with thrips reduced chemical components;
oil, protein and vitamins in flowers of rose plants.
INTRODUCTION

Rose plant is considered as one of the most important cut flowers and ornamental
plants in Egypt and all over the world which cultivated in the open field and under
greenhouse conditions. Also, it is a cultivated area increased gradually during the last years,
especially in the newly reclaimed areas for local consumption and exportation to the foreign
markets. Rose named king of flowers because it is found from oldest countries and it is the
favorite flower for human all over the world. Although developing live and high technical but
humans love for roses still in increase. The human love to the roses due to their beautiful
colors, style of flowers, smiles, and tolerant the inferable weather factors. Later rose became
one of the important components for national income for many countries all over the world
through exporting these roses to the different countries, Emam (2009). Western flower thrips
(WFT), Frankliniella occidentalis (Pergande 1895) are one of the most common insect pests
infesting roses which are severely responsible for decreasing the quality and quantity of the
plant. Thrips species may attack a wide range of plant species belonging to several botanical
families (Belharrath et al. 1994; Kirk 2001; Kirk & Terry 2003; Cloyd 2009). Thrips are
important pests of greenhouse vegetable and ornamental crops in many different regions
(Lewis 1997; Moritz 2002; Morse and Hoddle 2006). In Egypt, EI-Wakkad (2007) recorded
and identified (F. occidentalis) on flowers of five fruit varieties. In other words thrips cause
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considerable damage to commercial flower crops, through direct feeding on marketable
produce (i.e., flowers or flower buds) or as occasional vectors of plant pathogens (Brodsgaard
2004; Jones 2005). The affected plant tissues usually have a higher rate of ethylene synthesis,
accelerating the senescent processes in roses. The present work is planned to cover the
following objectives: Study of population fluctuations of the most important thrips species
prevailing on roses plants and evaluate the influence of certain weather factors on the
population activity of thrips.

MATERIALS AND METHODS

The Present Experiments Were Carried Out in EL Orman Garden, EL Giza
Governorate, Egypt, Throughout Two Successive Seasons; 2017 and 2018:
Sampling Technique:

Three plots, each of 3 x 5 m were planted with rose plants. Five rose flowers were
chosen randomly from each plot — Thrips insects infested flowers were inspected by direct
counting. Samples were taken to the laboratory in papers bags for, identified, inspection,
counted and recorded. Samples were taken fortnightly.

Effect of Weather Factors:

In order to evaluate the influence of weather factors on the population fluctuations of
thrips infested roses plants, records of certain weather factors were obtained from the Central
Laboratory for Agriculture Meteorology, Agricultural Research Center, Ministry of
Agriculture .

These factors were daily maximum temperature (D. Max. T.), daily minimum
temperature (D. Min. T.) and daily mean relative humidity (D.M. R.H.).

The daily records of each weather factors were grouped into biweekly averages according to
the sampling dates. These averages were assumed to represent the field records of weather
factors at the sampling dates.

Statistical Analysis:

The simple correlation (r) and regression coefficient value (b) were adopted to clarify
the change in insect population due to change in each of weather factors and the mean values
compared with the least significant differences as well as, SAS program (SAS Institute
1988).

RESULTS AND DISCUSSION

Population Fluctuations of the F. occidentalis On Roses Plants During Seasons, 2017
and 2018:

It is well-known fact that precise knowledge of the appropriate date of the insect
activity, number and duration of annual field generations are considered the fundamental
basic information for Integrated Pest Management programs so, this work was dedicated to
monitor the changes in the population density of the F. occidentalis on the rose’s plants.

A) The Population Fluctuations of Thrips during 2017 Season:

Data presented in Table (1) and graphically illustrated in Fig. (1) show the population
of F. occidentalis at EI-Orman Garden, indicated by half monthly count of the different
stages i.e. nymphs, ovipositing and non-ovipositing females during 2017 year. As shown in
Table (1) and Fig. (1) the population fluctuations of the differentiated stages significantly
different all over the year. The integration of the seasonal abundance curve revealed the
presence of two peaks (Fig.1), which represent two overlapping generations.

The thrips individuals appeared by early of January and increased gradually to make the
first generation with the highest number by mid of April with mean number 5.8 individuals
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when maximum temperature was 27.3°C and minimum temperature was 16.7 °C while the
relative humidity was 79%; the population density was high and appeared the most
economically important, After that, the infestation with all stages decreased to mid-July
(Table 1 and Fig.1). The infestation with total stages reincreased and fluctuated to make the
second generation on the half of December with average mean number of 4.4 individuals
when.

Maximum temperature was 21.9°C and minimum temperature was 13.4°C while, the
relative humidity was 82% and decreased again till the end of theYear. This generation
period demonstrated the moderate number as compared with the first generation.

Table (1): Half-monthly averages of Thrips Frankliniella occidentalis (pergaade) infesting ,

Roses plants in EI-Orman Garden, during season 2017.

Weather
Dat Average no. of indrvidual Factors (Means)
e Thaip= / flowe: MMax. Min. RES
Temp Temp o

01012 2 172 £.3 75
15012 0.3 18.5 0.4 74
01022 3 18.3 9.3 T8
15022 2.6 19.1 10.4 4
01032 2.8 22. 12.3 7
15032 4 22. 14.3 T4
01042 34 2537 154 24
15042 3.3 273 16.7 74
01052 4 29.5 18.2 75
15052 1.6 333 20.9 T4
01062 0.4 33 212 77
15062 0.4 336 24.1 75
) K 0.4 36.4 24.3 24
15072 ] 36.5 254 24
01082 2.8 335 252 37
15/082 2 354 26.3 32
01092 2 34.5 24.3 85
15092 1.4 33.8 23.9 33
01102 1 31.8 22 78
15102 3 29.1 20.4 20
01112 2.8 272 18.9 73
157112 3 23. 16.3 32
0112520 4 22, 14.2 20
13712720 44 21.5 13.4 32
30012520 1.2 20.9 13.1 &0

Total 9.8 -

Mean 2.4 -
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Fig. 1: Half-monthly averages number of Frankliniella occidentalis stages on Roses plants
and some weather factors prevailing at in EI-Orman Garden during season 2017.

Influence of Weather Factors:

The results of Statistical analysis presented in Table (2) showed a positive and
insignificant effect for max. and min. temperatures on the population fluctuations of thrips
during 2017 (r values were 0.157 and 0.174 respectively). The partial regression analysis
showed the real influence of each factor on the amount of change in the insect population the
partial regression values were — 0.117 and — 0.028 for max. And min. Temperatures
respectively.

However, statistical analysis proved an obvious relation between relative humidity and the
population fluctuation of thrips; simple correlation coefficient ((r)) was 1.00, while ((b)) was
—0.042.

Table 2: Correlation between The Half-monthly average numbers of F. occidentalis on Rose
plants and in relation to some weather factors during season 2017 in El- Orman

Garden
weather Simple correlation Partial regression values
Factors T P b P
Max. temp. 0.157 0453 -0.117 0677
Min. temp. 0.174 0.406 -0.028 0.932
R H "% 1.00 - -0.042 0.573

"r" : Correlation coefficient "b": Partial regression coefficient value  "P": Probability level
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B) The Population During 2018 Season:

Data tabulated in Table (3) and Fig. (2) shows the population fluctuations of F.
occidentalis at EI-Orman Garden, Giza Governorate as indicated by half monthly count of
insect during 2018.

As shown in Table (3) and Fig. (2) Population fluctuations of the different stages
significantly different all over the year, the integration of the seasonal abundance curve
revealed the presence of two peaks, which represent two overlapping generations.

Results in Table (3) and Fig. (2) indicated that the total stages of F. occidentalis start
to appear by the beginning of January and increased gradually to make the first generation
with highest number by the beginning of May with an average mean number4.2 individuals
when the maximum temperature was 28.2°C and the minimum temperature was 16.8°C,
while the relative humidity was 76%; After that the infestation with total stages decreased
and disappear by mid of August. The infestation with the pest increased and its number
fluctuated ups and down during September and November to make the second generation
with peak (4.4 individuals) by mid of December,

When maximum temperature was 24.5°C and minimum temperature was 16.2°C while
the relative humidity was 79%. The population decreased again untill the end of the year.
This generation period demonstrated a moderate number as compared with the first
generation.

Table 3: Half-monthly averages of Thrips Frankliniella occidentalis (pergaade) infesting,
Rose varieties plants in El-Orman Garden, during season 2018.

Weather
Date Average no. of individual Factors (Means)
Thrips / flower Max. Min .
FHY%
Temp Temp

15/01/2018 12 183 11.1 72
0102/ 2018 16 20.1 12 79
15/02/2018 1 132 11.5 77
01/03/2018 2 245 135 3
15/03/2018 3 224 14 78
01/04/2018 3.8 27 163 g2
15/04/2018 3.6 288 16.2 72
01/05/2018 42 2812 16.8 T4
15/05/2018 2.4 209 19 70
01/06/2018 22 318 215 74
15/06/2018 2 36 234 70
01/07/2018 0.2 3490 232 77
15072018 0.4 34 233 74
01/08/2018 02 353 245 a2
15/08/2018 ] 35.7 25.7 20
01092018 16 356 258 3
15/09/2018 0.6 348 249 a2
01/10/2018 12 343 251 78
15102018 1 333 235 3
01/11/2018 2.8 303 222 78
15/11/2018 3 295 20.1 68
01122018 4 26.1 174 20
151272018 4.4 245 162 Ta
30/12/2018 3 21 14.1 74
15012018 14 192 124 74

Total 514 - - -

Mean 2 - - -
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Fig.2: Half-monthly averages number of Frankliniella occidentalis stages on Rose flower
and some weather factor at in EI-Orman Garden during season 2018.

The results of the statistical analysis tabulated in Table (4) showed a positive and
insignificant effect for max. and min. Temperatures on the population fluctuations of thrips
during 2018 (r values were 0.158 and 0.173 respectively). The partial regression analysis
showed the real influence of each factor on the amount of change in the insect population the
partial regression values were 0.288 and — 0.373 for max. and min. temperatures respectively.
However the statistical analysis proved an obvious relation between relative humidity and the
population fluctuation of thrips, simple correlation coefficient ((r)) was 1.00, while ((b)) was — 0.019.
In early April, it gradually increased till early May and greatest densities occurred during June each
year. (Jong-DaePark; et al. 2002). Temperatures above 35°C and drought have been reported to be
unfavorable to the survival of thrips, resulting in population decline (Varadharajan and Veeraval,
1995). In the present study, temperatures ranged from 18.2°C to 35.7°C throughout the sampling
period. High temperatures which would be unfavorable to the survival of thrips. Similar results were
reported by Duraimurugan and Jagadish (2002), who stated that sever infestation with thrips.
Scirtothrips dorsalis occurred between April and May. the incidence was significantly positively
correlated with maximum temperature. Also, Kumar et al. (2006), Stated that F. occidentalis
population increased from December to March reaching a peak on 20" May. Ita population had a
positive and significant correlation with maximum temperature, minimum temperature and negative
correlation with relative humidity.
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Table(4):Correlation between The Half-monthly averages numbers of F. occidentalis on
Rose plants and in relation to some weather factors during season 2018 in EI-
Orman Garden.

weather Simple correlation Partial regression values
Factors r P b P
Max. temp. 0.158 0.453 0.288 0.191
Min. temp. 0.173 0.406 -0.373 0.084
R H"% 1.00 - -0.019 0.749
"r'" : Correlation coefficient "b": Partial regression coefficient value "P": Probability level

Effect of Infestation with F. occidentalis on the Chemical Components of Rose Flowers :
Rose Oils:

Data in Table (5) and Fig. (3) show the %volatile oil (geraniol, citronellol and nerol)
in rose plants infested by  F. occidentalis) compared with control (non-infested plants).
For Citronellol , it was clear that percent of Citronellol reduced when plants infested with
thrips (39.7%), while it was 43.7% (control). Whereas the percent of geraniol reduced from
14.7 to 126 when plants infested with the thrips. However, Nerol was reduced to 15.8%
when plants infested with thrips, while it was with control (non-infested plants) 17.8%.
Statistical analysis proved that there were significant differences between the percent of
geraniol in rose not infested with thrips and those infested with the pest, (Table 5).

Table 5 : Volatile oils percentages rose plants in infested with thrip F. occidentalis

Citronellol Geraniol Nerol
. Non infested Nomn infested Non
infested | rected F LSD infested | T | LSD infested F LSD
. ias | b " 203.76 b M Sk E
3877 .74 760.29 0.14 | 12.60 14.68 i 0.53 | 1580 17.84 955.65 0.42

Means fallowed by the same letter between rows are not significantly different.

.E '\\.\ .
@ a0 +
= 30 - .
=
= 20
=
10 -
Thrips Control Thrips Control Thrips Control
| Citronellal | Geraniol | Merol |

Fig. (3): Volatile oils percentages infested rose with thrips F. occidentalis

Rose Protein:

Data in Table (6) and Fig. (4) show the quantity of total protein in rose flowers
infested by F. occidentalis compared with control. It was found that protein was reduced
when plants infested with thrips 30.1 mg/g, while it was 34.3 mg/g in non-infested plants.
Statistical analysis proved that there were significant differences between the percent of
protein in rose not infested with thrips and these infested with the insect.
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Table (6): Total protein in rose infested with thrips F. occidentalis

Total protein (mo/:
p (mg/g) F LD
infested Control
30.14" 34.33 35.10%== 121

Means followed by the same letter between rows are not significantly different

35

34

33

32

31

Total protein

30

29

28

Thrips Control

Fig. (4): Total protein in different rose flowers infested with thrips F. occidentalis

Rose Vitamins:

Data in Table (7) and Fig. (5) shows the total vitamin in rose flowers infested by
insects F. occidentalis) compared with control.

For vitamins, it was found that a total of vitamins reduced when plants infested with thrips
(18.2 mg/g), while it was (control (20.0 mg/g).

Statistical analysis in (Table 7) proved that there were significant differences
between the quantity of vitamins in rose flowers not infested with thrips and those
infested with the insect, except in the case of show non-significant differences between
the quantities of vitamins in plants infested with thrips compared with control.

Zhang et al. (2005) in China studied the essential oil of Rosa damascena and studied
its characteristics such as relative density, refraction coefficient, optical rotation and freezing
point. and reported that the major components were ethanol , citronellol , nerol and geraniol ,
Almasirad et al. (2007) in Iran who investigated the composition of a historical rose oil
sample by GC and GC/MS . Forty — five components representing 95.5 % composition of the
essential oil were identified . The main components of this oil were citronellol (25.1%),
geraniol (13.4 %), and nerol (11.8 %).

Table (7) : Total vitamin in rose infested with thrips F. occidentalis

Total vitamin (C,A) (mg/g)
F L5D
infested Control
18.24° 20.01° 182 11%** 2.89

Means followed by the same letter between rows are not significantly different



Studies on Thrips, Frankliniella occidentalis (Pergaade) Infesting Rose Plants 31

205 -
20
185 -
15
185 -
18 -

Total vitamin

17.5 -
17

Thrips Control

Fig. (5): Total vitamin in different rose flowers infested with thrips F. occidentalis

REFERENCES

Almasirad, A.; Amanzadeh, Y.; Taheri, A. and Iranshahi, M. (2007): Composition of a
historical rose oil sample ( Rosa damascene, Rosaceae). Journal of essential oil
research, 19 (2): 110-112.

Belharrath B., Ben Othman M.N., Garbous B., Hammas Z., Joseph E., Mahjoub M., Sghari
R., Siala M., Touayi M., ZaidiH. (1994): La défense des cultures en Afrique du Nord
en considérant le cas de la Tunisie. Deutsche Gesellschaft fiir technische
Zusammenarbeit (GTZ), Rossdorf.

Brodsgaard HF (2004): Biological control of thrips on ornamental crops. In: Heinz KM, van
Driessche RG and Parella MP (eds) Biocontrol in protected culture. Ball Publishing,
Batavia, pp 253-264.

Cloyd R. A. (2009): Western Flower Thrips (Frankliniella occidentalis) Management on
Ornamental Crop Grown in Greenhouses: Have We Reached an Impasse? Pest
Technology 3(1), 1-9 @2009 Global Science Books.

Duraimurugan, P. and Jagadish, A. (2002): Seasonal incidence and effect of weather
parameters on the population dynamics of chilli thrips, Scirtothrips dorsalis HOOD
(Thysanoptera: Thripidae) on rose. Resources management in plant protection during
twenty first century, Hyderabad India, 14-15 November, volume (11): 180-183.

El-Wakkad M. F. (2007): Ecological and taxonomical studies on thrips in some horticulture
fields. Ph.D. Thesis, Fac. of Agric., Cairo Univ., 185 pp.

Emam, A. S. (2009). Effect of insect infestation on some rose plants. Ph.D. Thesis, Fac. Al-
Azhar Univ., Cairo, Egypt. 2009.

Jones DR (2005): Plant viruses transmitted by thrips. Eur J Plant Pathol 113:119-157.

Jong-DaePark , Seon-GonKim (2002) : Population Dynamics of Frankliniella
occidentalis on Different Rose Cultivars and Flowering Stages Journal of Asia-Pacific
Entomology.VVolume 5, Issue 1, May 2002, Pages 97-102.

Kirk W.D.J., Terry L.I. (2003): The spread of the western flower thrips Frankliniella
occidentalis (Pergande). Agricultural Forest Entomology, 5: 301-310.

Kumar, M.R.; Reddy, K.L.; Lakshmi, K. V. ; Reddy, D. R. and Gour, T. B. (2006) : Survey
of thrips infesting roses and its relation with weather parameters. Indian Journal of
Entomology; 68 (2) : 197-202.

Lewis T (1997) : Pest thrips in perspective. In Lewis T (ed) Thrips as crop pests. CAB


https://www.sciencedirect.com/science/article/pii/S1226861508601375#!
https://www.sciencedirect.com/science/article/pii/S1226861508601375#!
https://www.sciencedirect.com/science/journal/12268615
https://www.sciencedirect.com/science/journal/12268615
https://www.sciencedirect.com/science/journal/12268615/5/1

32 Mahmud, M.A et al.

International, New York, pp 1-15.

Moritz G (2002) : The biology of thrips is not the biology of their adults: a developmental
view. In: Marullo R, Mound LA (eds) Thrips and tospoviruses. Proceedings of the
seventh international symposium on Thysanoptera. Australian National Insect
Collection, Canberra, Australia, pp 259-267.

Morse JC, Hoddle MS (2006): Invasion biology of thrips. Annu Rev Entomol 51:67—89.

SAS Institute (1988): SAS/STAT User's Guide, Ver. 6.03. SAS Institute Inc., Cary, North
Carolina.

Varadharajan, S.; Veeraval, R. (1995): Population dynamics of chilli thrips, Scirtothrips
dorsalis Hood. in Annamalainagar. Indian J. Ecol. 22(1): 27-30.

Zhang, R. ; Wei , A. ; Yang, T. ; Sa, W. and Yang, H. (2005) : Essential oil of Rosa
damascena planted in shangzhou prefecture . Acta Botanica Boreali Occidentalia
Sinica ; 25 (7) : 1477 — 1479.

ARABIC SUMMERY

. 25080 @il cuay M Frankliniella occidentalis (pergaade) o s <y

2 aaall ae add) 2 paia ¢ 2 cpall j gl 3 gana dana danac T add] ) cund add) ) ¢ 1 3 gaaa LR Ae dasa
N ol el &S Ll Sy -]
e —As) )5l Bl s — Aae ) 550 Gl S e — lall A8 5 e a2

Ll o 35‘3“3‘5 (pergaade) Frankliniella occidentalis o Bl dans gall 38 5l) Al yo Caad
il @it clay V) Alaa 8 a0 s e 2018 5 2017 Fh ol s 5o I Apalial) Jal se 5 S
S Y 5 il bl oy Al Al dae Gl S pdia sl o ) 2017 JsY) alall 3l cillaila
A Al (e alall (i e yrany Ciual & IS SEH Ll Ly ol Caatie 85 pdall e Sl e (g 5ias
Cand g Ll 3y Lyl 4 S F. Occidentalis (% 0w 5 3 p5a Jaxd Ol &N 2018 (S aw gl iy < Ll
O Slaanyl dilatll jeday Layl jaewsy el Chualie 3 Al Jaliill 5 58 ciiaa Laiy gile e J5Y1 3 Lol J
6yl 35 all da a5 adaal) 55 Al da 0 e ISy il 58 Mo G sl jlasiV) g Jaseall Ll Y
ClS ale JS5 2017 J5¥) amsall 5l Adailaas la ¥ Al (8 i Tl )W) OIS dndl) 45k
DAY G ) 3 a3l il AlaY Sy 2018 puise 8 s el F. occidentalis om i s pdas dla)
sl bl s ) (& il 5 g sall 5 s 3l (e ALl Bl Sl s Juli



