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ARTICLE INFO ABSTRACT
Article History This study was carried out to study effect of infested Carnation flowers
Received:10/10/2019 (Dianthus caryophyllus L.) by Carnation thrips, Haplothrips cottei (Vuillet)
Accepted:27/10/2019 (Thysanoptera: Thripidae) and Tetranychus urticae Koch (Acari:
Tetranychidae) on the vase life period of Carnation flowers under glasshouse
Keywords: conditions at two locations (governorates), International Garden (Cairo
Haplothrips cottei- Governorate) and EI-Orman Garden, (Giza Governorate) during successive
Tetranychus urticae ~ seasons 2018. This is because the vase life period is very important parameter
_Carnation flowers-  in cut flowers. And there are many factors affected on the vase life period.
Glasshouse Therefore this study divided into two parts, first part studied effect of infested
Conditions Carnation flowers by H. cottei and T. urticae on the vase life period of
Carnation flowers after picking. Second part studied effect of infested
Carnation flowers by the same pests on the internal components of these
flowers which correlated with vase life period such as total sugar and total
protein. Results obtained showed that the infestation by H. cottei reduced the
vase life period of carnation flowers after picking more the infestation by T.
urticae compared to control (which non infested by the same pests). Also
results showed that the infestation by H. cottei reduced total suger and total
protein at the infested Carnation flowers more than the infestation by T.
urticae compared to control. Lastly, results obtained showed that the
infestation by H. cottei and T. urticae changed the number and arrange of the
protein banding patterns (amino acids) of infested Carnation flowers petals
compared to control.

INTRODUCTION

Carnation considers 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, its cultivated area increased gradually during the last years, especially in the
new reclaimed areas for purposes local consumption and exportation to the foreign markets.
The human love to the dianthus due to their beautiful colors, style of flowers, smiles, and
tolerant the inferable weather factors. Later dianthus flowers became one of the important
components for international income for many countries all over the world through exporting
these flowers to the different countries, Ali, A. et al. (2008)

Carnation plants infested with large scale of insects belong to many orders and families
such as Haplothrips cottei and Tetranychus urticae which are considered important pests of
carnation flowers and many other flowers. Jaskiewicz, B. (2010) who reported that the strong
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infestation by H.cottei resulted in the deformation of stems, leaves, and flowers of Carnation
plants. Derek, M. (2013) in Australia who reported that H. cottei and T. urticae are serious
pests on Carnation flowers, and they feed mainly on the young leaves and developing flower-
buds of Carnation flowers.

This study was carried out to study the effect of infested Carnation flowers (Dianthus
caryophyllus L.) by H. cottei and T. urticae on the vase life period of Carnation flowers
under glasshouse conditions at two locations, International Garden (Cairo Governorate) and
El-Orman Garden, (Giza Governorate) during successive seasons 2018.

MATERIALS AND METHODS

Experimental Design:

This study was conducted on Carnation plants grown in two locations, International
Garden (Cairo Governorate) and EI-Orman Garden, (Giza Governorate) under glasshouse
conditions during successive seasons 2018. The glasshouse in each garden with an area of
27x45 m of each one was divided into three parts, first part left as control, second part had by
Haplothrips cottei and the third part had artificially infestation by Tetranychus urticae. Each
part contains 5 plots (3x5 m?) for each, and each part isolated completely from others.
Carnation seedlings were planted in glasshouse conditions at the same time in November (the
planting time of Carnation plants). All agricultural operations of irrigation and fertilization
and others are completely identical in the two glasshouses were done without application of
any insecticide.

Artificially infestation was done by H. cottei in the second part and by T. urticae in the
third part with careful observation of the mean numbers of these pests during the plant
growth period and especially during the flowering stage from February — August. At the end
of the first growing season, 100 flowers were collected from each part at the two locations.
At both of two glasshouses all post-harvest treatments were identical but conducted
separately. Until the arrival of the flowers for the final stage, a stage put flowers in Wares
glass (vase) where each group is divided into five containers respective 20 flowers per each
one (vase) and in the presence of water only without adding any other materials prolong or
reduce the period of the existence or the life of flowers in glassware. By taking into account
the complete separation between the containers and control containers with daily monitoring
of the status of flowers in both of the two glasshouses.

Effect of Insect Infestation by H. cottei and T. urticae on the Internal Components of
Carnation Flowers:

These experiments were carried out to study effect of insect infestation by H. cottei and
T. urticae on the vase life period of Carnation flowers through study effect of insect
infestation by the same pests on the internal components of Carnation flowers specifically
two elements (total sugars and total protein) which have strongly correlated with the vase life
period.

Determination of Protein Banding Pattern:
Total protein Extraction:

Total proteins were extracted from 0.5 kg of fresh tissue of Carnation flowers. The
tissues were ground in liquid nitrogen with a mortar and pestle. Then few mls of tris buffer
extraction were added (1:2, tissue: buffer). The medium of extraction contained tris-HCL
buffer (0.1mM tris, pH 7.5, 4mM B-mercaptoethanol, 0.1mM EDTA-Na., 10mM KCI and
10mM MgClz). The crude homogenate was centrifuged at 10.000xg for 20min. The
supernatant was used for gel analysis by SDS-polyacrylamide gel electrophoresis (SDS-
PAGE) according to the method of Laemmli (1970).
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Loading on a Gel:
Gel Preparation:

Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) was
performed using 12.5% acrylamide and 0.8% bis-acrylamide running gel consisting of 0.375
M Tris-HCI (pH 8.8) and 0.1% SDS. Stacking gel (10 mm) was made using 4.5% acrylamide
containing 0.8% bis-acrylamide in 0.125 M Tris—HCIl (pH6.8) and 0.1% SDS. The
electrophoresis buffer contained 0.025 M Tris-HCI, 0.19 glycine and 0.1% SDS. The samples
were homogenized in 0.12M Tris-HCI (pH 6.8), 0.4 SDS, 10 B-mercaptoethanol, 0.02%
bromophenol blue and 20% glycerol. The samples were then heated for 3min. in a boiling
water bath before centrifugation. The gel was run under cooling at 90v for the first 15min,
then 120v the next 0.5 hr and finally 150v for the remaining 1.5hr. Sheri, et al. (2000).
Sample Loading:

A known volume of protein sample was applied to each well by micropipette. Control
wells were loaded with standard protein markers.

Electrophoresis Conditions:

The running buffer was poured into a pre-cooled (4°C) running tank. The running
buffer was added in the upper tank just before running so that the gel was completely
covered. The electrodes were connected to the power supply adjusted at 100 v until the
bromophenol blue dye entered the resolving gel and then increased to 250v until the
bromophenol blue dye reached the bottom of the resolving gel.

Gel Staining and Distaining:

After the completion of the run, the gel was placed in a staining solution consisting of
1g of Coomassie Brilliant Blue—R-250; 455 ml methanol; 90ml glacial acetic acid and
completed to 1L with deionized distilled water. The gel was destained with 200ml destaining
solution (100ml glacial acetic acid, 400ml methanol and completed to 1L by distilled water)
and agitated gently on shaker. The destaining solution was changed several times until the gel
background was clear.

Gel Analysis:

Gels were photographed using a Bio-Rad gel documentation system. Data analysis was
obtained by Bio-Rad Quantity one Software version 4.0.3
Statistical Analysis:

In the experiments, the effect on the insect infestation by H. cottei and T. urticae on the
vase life period of the Carnation flowers. And the effect of the infestation by the same pests
on the total soluble sugar and total protein of the Carnation flowers were subjected to
analysis of variance (ANOVA) and the means were compared by L.S.D. test at 0.05 level,
using SAS program (SAS Institute, 1988). The sugar and protein were analyzed by High-
Pressure Liquid Chromatograph (HPLC).

RESULTS AND DISCUSSION

This study was carried out to study effect of infested Carnation flowers (Dianthus
caryophyllus L.) by Carnation thrips, Haplothrips cottei and Tetranychus urticae on the vase
life period of Carnation flowers under glasshouse conditions at two locations (governorates),
International Garden (Cairo Governorate) and EI-Orman Garden, (Giza Governorate) during
successive seasons 2018. This is because the vase life period is a very important parameter in
cut flowers. And there are many factors affected by the vase life period. Therefore, this study
divided into two parts, first part studied effect of infested Carnation flowers by H. cottei and
T. urticae on the vase life period after picking. The second part studied effect of infested
Carnation flowers by the same pests on the internal components of these flowers, which
correlated with vase life periods such as total sugar and total protein.
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Effect of the Insect Infestation by H. cottei and T. urticae on the Vase Life Period of
Carnation Flowers:

This experiment was carried out to study the effect of infested Carnation flowers by H.
cottei and T. urticae on the vase life period. Means of vase life period (flowers life after
picking) for infested flowers by the two pests compared to control (non-infested) at the two
examined locations were recorded.

Data tabulated in Table (1) show means of lifetime (vase life period) of the Carnation
flowers which infested by H. cottei and T. urticae compared to control (non-infested) for the
five varieties (colors) of Carnation flowers (yellow, red, pink, blue and white) at the two
examined locations. Data obtained showed the means of vase life period of Carnation flowers
in control which did not infest by any pests ranged from 9.8 to 11.6 days for the five varieties
(colors) of Carnation flowers, means of vase life period of Carnation flowers which infested
by H. cottei ranged from 4.8 to 6.5days, while means of vase life period of Carnation flowers
which infested by T. urticae ranged from 6.9 to 8.2 days

Table (1): Effect of insect infestation by H. cottei and T. urticae on the vase life period of
Carnation flowers after picking compared to control

Carnation Vase life period / days
' H. cottei | T. urticae Control F(0.05) L5D
Yellow 6.2t g2k 11.6° 34543 1.032
Red H.5¢ 75% 10.42 276.87 1.053
Pink 5.4 B.5¢ 0 5= 264.21 1.034
Blue 4 §¢ H.oe 1072 341.93 1.041
White 5.7¢ 78° 10,332 26917 1.067

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

Statically analysis shows highly significant differences between the vase life period of
Carnation flowers which infested by H. cottei and T. urticae compared to non-infested
flowers (control) at both the five examined varieties of Carnation. Whereas F (0.05) value
and LSD value for the five examined varieties of Carnation were (345.43, 1.032), (276.87,
1.053), (264.21, 1.034) (341.93, 1.041) and (269.17, 1.067) respectively.

These results agree with those obtained by Mirab, M. (2015) in Iran who reported that
were several species of Haplothrips are associated with flowers of Carnation plants and some
other ornamental plants, and they cause serious damages to the stage of the flower.
Jaskiewicz, B. (2008) in Poland who reported the effect of the Carnation thrips, H. cottei
feeding on the flowering of Carnation and reported that H. cottei, when found in greater
numbers, caused deformation of the leaf blades, shorting of shoots and petioles, as well as
deformation of the flowers. Miles, A. (2015) in Australia reported that in warm weather, T.
urticae walks off buds of Carnation during a "critical period " coinciding with the opening of
the sepals, and studies showed this behavior of pest feeding affected on the vase life period of
these flowers after picking. Also, results obtained agreement with those obtained by Stone,
M. (2012) who studied effect of infested Carnation flowers by three species of thrips on the
vase life period of these flowers and estimated the damage on these flowers as a result of
infestation by these insects.

Effect of Insect Infestation by H. cottei and T. urticae on the Internal Components of
Carnation Flowers:
1- Effect of Insect Infestation by H. cottei and T. urticae on Total Soluable Sugare:

Data tabulated in Table (2) show the total soluble sugar content in different varieties

(colors) of Carnation flowers after infestation by H. cottei and T. urticae compared to control.
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Whereas total soluble sugar content at the five varieties of Carnation flowers (yellow, red,
pink, blue and white) which infested by H. cottei were 26.42, 24.18, 22.65, 20.32 and 22.67
(mg/g) respectively, total soluble sugar content at the five varieties of Carnation flowers
which infested by T. urticae were 30.32, 28.54, 25.71, 23.45 and 25.38 (mg/g) respectively,
while total soluble sugar content at the five varieties of Carnation flowers in control which
not infested by any pests were 35.26, 33.18, 31.21, 28.57 and 32.45 (mg/g) respectively.

Table (2): Determination of total soluble sugar (mg/g) in different colors of Carnation
flowers infested by H. cottei and T. urticae compared to control

Color Determination of total soluble sugar (mg/g)

] H. cotitei I. urticae Control F(0.05) L5D
Yellow 26.42° 3032° 35.267 42553 1.023
Red 24.18° 28.54¢ 33.182 543.87 1.034
Pink 22.65° 25.71°% 31.21# 485.62 1.082
Blue 20.32¢ 2345 28.577 347.91 1.098
White 22.67° 25.38¢ 32452 456.82 1.076

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

Generally, the infestation by H. cottei reduced total soluble sugar in all varieties of
Carnation flowers more than the infestation by T. urticae compared to control.

Statistical analysis in (Table 2) show high significant differences between the total
soluble sugar in different Carnation varieties which infested by H. cottei and T. urticae
compared to control, whereas F(0.05) value & LSD value for the five examined varieties of
Carnation were (425.53, 1.023), (543.87, 1.034), (485.62, 1.082), (347.91, 1.098) and
(456.82, 1.076) respectively.

Effect of Insect Infestation by H. cottei and T. urticae on Total Protein:

Data tabulated in Table (3) show the total protein content in different varieties (colors)
of Carnation flowers after infestation by H. cottei and T. urticae compared to control.
Whereas total protein content at the five varieties of Carnation flowers (yellow, red, pink,
blue and white) which infested by H. cottei were 17.42, 14.18, 12.65, 19.32 and 17.87 (mg/q)
respectively, total protein content at the five varieties of Carnation flowers which infested by
T. urticae were 21.25, 19.61, 17.83, 22.54 and 21.65 (mg/g) respectively, while total protein
content at the five varieties of Carnation flowers in control which not infested by any pests
were 27.56, 25.68, 23.21, 28.57 and 26.54 (mg/g) respectively.

Table (3): Determination of total protein (mg/g) in different colors of  Carnation flowers
infested by H. cottei and T. urticae compared to control

Color Determination of total protein (mg/g)

' H. cotitei I. urticae Control F(0.05) L5D
Yellow 17.42¢ 21.25¢ 27 562 24553 1.023
Red 14.18¢ 19.61° 25.68% 341.65 1.043
Pink 12.65° 17.83° 23212 365.78 1.082
Blue 19.32¢ 22.54¢ 28 572 23497 1.067
White 17.87¢ 21.65° 26.54= 375.92 1.034

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

Generally, the infestation by H. cottei reduced total protein in all varieties of Carnation
flowers more than the infestation by T. urticae compared to control.
Statistical analysis in (Table 3) show high significant differences between the total
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proteins in different Carnation varieties which infested by H. cottei and T. urticae compared
to control whereas F(0.05) value & LSD value for the five examined varieties of Carnation
were (245.53, 1.023), (341.65, 1.043), (365.78, 1.082), (234.97, 1.067) and (375.92, 1.034)
respectively.

Change in Protein Banding Patterns:

Data tabulated in table (4) Show the changes in protein banding patterns (amino acids)
of infested Carnation flower petals by H. cottei and T. urticae compared to control (non-
infested flowers). And showed that the infestation by H. cottei and T. urticae affected the
number and arrangement of the protein banding patterns (amino acids) of infested Carnation
flowers.

The obtained results are agreement with those obtained by Galeotti, F. et al. (2008)The
secondwho studied the effect of H. cottei on the interior components of Carnation flowers, he
found that the total protein in the Carnation petals reduced as result to the infestation by H.
cottei. Peng, Z. and Miles, P. (2007) studied the changes in the internal components of
Carnation flowers such as protein, sugar and vitamins, which infested by two species of thrips,

Table (4): Change induced by infestation with H. cottei and T. urticae in the protein banding
pattern (amino acids) of Carnation flowers.

No of band | M.wt. (kDa) Marker (M) Control H. cottei T. urticae

1 1990 Glycen - - -
2 115.0 Alanen + - +
3 89.0 Valen + - +
4 77.0 Liocen + - -
5 65.0 Isoliocen + - -
] 1.0 Brolen + + +
7 440 Venilalanen + + +
b 319 Treptovan - + -
9 33.0 Methionen + - +
10 31.0 Aspartek acid + + +
11 307 Glotamic acid + - +
12 250 Laycen + - -
13 22.0 Argnen - + +
14 254 Hesteden + + +
15 19.9 Seren + - -
16 12.7 Sestayn + + +
17 11.14 Asparagen + + -
18 11.2 Glotamen + + +

Total - 18 13 9 11

M.wt. : Molecular weights
kDa : Kilo Dalton

Carnation thrips (H. cottei) and Franklinella tritici. Becker, W. and Apel,
K. (2016) reported that the decrease in total protein may be due to the decrease
in carbohydrate content which acts as a carbon source in protein synthesis in
Carnation flowers due to the infestation by T. urticae. Atwal, A. and Dhingra,
S. (2008) reported that the infestation by H. cottei was changed in the protein
pattern in the Carnation petals.

Also, the obtained results are an agreement with those obtained by Nichols,
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R. (2010) in France who studied the quantitative changes in soluble sugars
(glucose, fructose, and sucrose) of Carnation petals as a result of infestation by
three species of thrips and estimated the damage. Decheva, R. et al. (2001) in
Bulgaria investigated the changes in the total sugar ( glucose, fructose, and
sucrose), starch, free amino acid, and protein in buds of Carnation flowers, the
level of 12 free amino acids identified decreased as result of the infestation by
two species of thrips.

REFERENCES

Ali, A.; Naz, S.; Rauf, M. and Igbal, J. (2008). An efficient protocol for in vitro propagation
of Carnation (Dianthus caryophyllus). Journal of Botany, Academia Edu 3(5): 125-
132

Atwal, A. and Dhingra, S. (2008). Biological studies on Carnation thrips, H. cottei . Indian J.
Entomol., 35(2): 136-141

Becker, W. and Apel, K. (2016). Isolation and characterization of DNA clone encoding a
novel — induced protein of Carnation flowers. Plant Mol. Biol. 19(3): 1065-1067,
2016

Decheva, R.; Koseva, D. and Mikhailova, Y. (2001). Some biochemical and histochemical
changes in the tissues of the Carnation during and after dormancy. Fiziologiya na
Rasteniyata. 15(2): 75-84, 2001

Derek, M. (2013). The biology and main causes of changes in number of the H. cottei and T.
urticae on cultivated Carnation in South Australia. Australian Journal of Zoology
21(3): 242-247, 2013

Galeotti, F.; Barle, E.; Curir, P. and Dolci, M. (2008). Flavonoids from Carnation (Dianthus
caryophyllus) and their antifungal activity. Phytochemistry Letters, 3(5): 35-42, 2008

Jaskiewicz, B. (2008). Observations on the occurrence on the Carnation thrips H. cottei on
the flowers of Carnation plants. Folia Horticulturae 8 (3): 25-31, 2008

Jaskiewicz, B. (2010). Effect of the feeding of H. cottei on the flowering of Carnation. Acta-
Agrobotanica; 39(2): 515-520

Laemmli, U. K. (1970). Cleavage of structural proteins during the assembly of the head of
bacteriophage T4. Nature, 15(27): 680 — 685, 1970

Mirab, M. (2015). Thrips pests on ornamental plants in Mahallat, Markazi province, Iran.
Jornamental of ornamental plants, 3(2): 235-244, 2015

Miles, A. (2015). Dynamic aspects of the chemical relation between the T. urticae and
Carnation buds. Entomologia Experimentalis et Applicata, 35(3):129-135, 2015

Nichols, R. (2010). Senescence of the cut carnation flowers, respiration and sugar status.
Journal of Horticultural Science, 5(3): 45-56, 2010

Peng, Z. and Miles, P. (2007): Oxidases in the gut of Carnation thrips, H. cottei and F. tritci
and their relation to dietary phenolics. Journal of Insect Physiology, 35(7): 728-736,
2007

SAS Institute (1988): SAS/STAT User Guide, Ver. 6. 03. SAS Institute Inc., Cary, North
Carolina.

Sheri, L. H.; Necolas, E. S. and Joanna, B. G. (2000). Comparison of protein expressed by
Pseudomonas aeruginosa strains representing initial and chronic isolated from a
cystic fibrosis: an analysis by 2-D gel electrophoresis and capillary liquid
chromatography tandem mass spectrometry. Microbiol. 146: 2495-2508.

Stone, M. (2012). Factors affecting the growth of Carnation plants from shoot apices. Annals
of Applied Biology, 7(3): 67-75, 2012



8 Emam, A. S. et al.

ARABIC SUMMARY

2 5830 Bl 3 s Jsh e Haplothrips cottei s Tetranychus urticae < Jaisal )4 dila) S
Lala I guall dig b ca (Vase life period) ikl

Al s daaa Gl Jale g abe aadl ae A ¢ ala) 7 3la i
e — 3l — (Ball e ) )51 G gaall S e - LAl A8 O sa agae

Haplothrips cottei Ja @l (i yi Jéall ey Abal i 4wl jn (ap 4wl all o2 <yl
g (Vase life period) <abll s s 3 sbs 3 58 Jola e Tetranychus urticae seaY) & pSiall
Apa 5 (3_alal) ddailaa) 4 sall Al Laa (puilidia (pad ga (8 Al yall 038 oy sal | doala 51 Ggeall Cag yla ans
D Ol G5 () A Hall o3 il 5 2018 e JMA (3 ) Aladlas) e )5V

T. sV Gsall 5 H, cottel Jadll Ga i Jaisa Hsa ) bl i dul )y sy e )
mals il sy ) ) clagis (Vase life period) <abadll axy s 3 sba 358 Jsk leurticae
o) JaE) a5k 4l el Caladl) aay Jai Al i s 58 Jsha e Al )l i se (YL Alad]
T. urticae « abay) il e H. cottei 5y Llal) il 50l ) i) Ciaua f LS| (sl dbas
(D) Alan paad) Jas 3l jla 5l A e el g Caladll aay Jii A e i sl 5y Jpha (il e

Sy Al cli &l e H. cottei , T. urticae oY) Ul Ayl i Al o AU 6 el

Cliagiy o ) (Maa) s b Sull Jlaa) Jie caladll amy a5V sha 3558 Jghay 435 8D L il Jas 3l
Sl (B s sall Gl IS5 il Sl KU g sl e HL cottei sdias a5 ) sl
Alan Laadl Jaisal) jla b 4 jladl @l T, urticae  seaY) GsSiadly lbal) e ST da )y dlad) Jas 3l
O 5all LSS Aigal) (mlaa¥) Cag yig 2ae o i) IS Aadl 5l 5 s y bl Caaa f LS (U5
Alae sl Ja jall e 5l A jlaadl @iy g Jas 8l a3 Dl JAks 3 ea sal)



