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.. Abstract = - C Ty

infestation by gladiolus thrips, 7hrips S/mp/ex( Morison ) on,
the vase life period of gladiolus flowers after picking under
glasshouses condition and flowers contents specifically “two
elements (sugar and protein) which correlate with vase life period. B .
Morevore effect of infestation with this insect on the interior tissues '
-of the gladiolus flowers petals’ was also coriducted. Experiments.- .
were done in ElFOrman garden, Giza Governorate, throughout.»
season 2014. The vase life period of the infected gladlolus flowers
~with7.simplex ranged from between:3-5 days while the vase life . -

_ period of non-infected flowers ranged between of 7-9 days. Results -

" indicated that the total soluble sugar and total protein were
-significantly lowerin different flowercolures - of gladiolus (yellow, = -
red, pink and whlte) infested with . gladiolus thrips, 7. simplex - |
cbmpared with control. Also, results showed that there
werechanges in protein banding patterns in petals of gladiolus

. flowers corresponded with infectionby 7. simplex. . .

E xperiments were carried out to study the effect of ifnsect -

1
5 .

o - INTRODUCTION'

Gladiolus becarie one of the important cut flowers in Egypt and -around -the
world. It's'used for decorations, and most of flowers bunches contains it. Most people
all over the world love its colures. Gladiolus is derived from the native plants of south
,and - central. Africa as' well as the Mediterranean region, Baydar- (2004). Gladiolus
family (Iridaceae) is a valuable and ‘economic flowering bulb used as a landscape
plant.in-the home, -gardens, as specimen for exhibition and used in decoration as a
Jlovely -and. rich colored “cut flower spike -with relatively long vase life. Gladiolus is
-represented.by 180 :species and 10000-cultivars including almost all colérs (Hegan,
-1990). The gladiolus thrips, Thrips simplex (Morison) (Thysanoptefa: Thripidae),
which causes damage to leaves, flower stalks and buds bysucking. If flower buds are
severely damaged, the:flowers fail to open ‘and ‘dry cut. The' darnate ‘tay alse show
asdiscolouration . of open gladiolus: flowers. The gladielus thrips ¢an' overwinter on
stored corms and- on- plantsgrowing in greenhouses-if the temperature does not fall
below 10°C. This thermophile species may tonclude itsdevelopment in two weeks:and

may form nine or more generations in a year.
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This work aims to study the effect of infestation by 7. simplex on the vase life
period of gladiolus flowers after picking under glasshouses condition correlated this

withgladiolus flowercontents, specifically sugar and protein.
MATERIALS AND METHODS

Experimental design: .

This study was conducted on Gladiolus plants grown in EI-Orman Garden, Giza
Governorate under glasshouse conditions duringsuccessive seasons 2014 .Two
glasshouses with an area of 27x45 m of each one,was divided into 9 plots (3x5 m?),
the first one of these glasshousescontainedtreated gladiolus and other one as control.
The plots were arranged in randomized block with three replicates for treatment in
the first glasshouse, and another three replicates as control in the second glasshouse.
The 1% glasshouse was artificially infected with 7. simplex; the 2™ one was left as
control. The two glasshouses were in an area isolated from other trees in the garden.
Also the first glasshouse was isolated from the second one.Gladiolus bulbs were
planted in glasshouse conditions at the same time on September,(the planting time
ofgladiolus bulbs). All agricultural operations of irrigation and fertilization and others
are completely identical in the two glasshouses were donewithout application of any
insecticide.

The artificially infestation was done with the 7. simpfexin the first glasshouse,
with careful observation of the evolution of the 7. simp/exduring plant growth period
and especially during the flowering stage with examining the second glasshouse
(glasshouse free from and insects as control).

At the end of the first growing season, 100 flowers were collected from the 1%
glasshouse and 100 ather flowersfrom the 2"giasshouse. In both of two glasshouses,
all post-harvest treatment 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 i;xto five containers respective 20 flower and in the presence of
water only and without adding any other materials prolong or reduce the period of the
existence or the life of flowers in glassware with taking into account the complete
separation between the containers and controlcontainerswith daily monitoring of the
status of flowers in both of the two glasshouses.

Effect of 7. simplexinfestation on components of Gladiolus flowers:

The effect of infestation by 7.simplexon Gladiolus flowers contents specifically
two elements sugars and proteins, which correlated with the vase life period of
flowers was studied. The samples contained three replicates (3 Gladiolus flowers

i
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plants) for each treatment and another three replicates as _céntrol. The gladiolus
plants were highly infesting with thrips.
Determination of protein banding pattern:

Total protein extraction:

Total proteins were extracted from 0.5 kg fresh tissue. The tissues were
ground in liquid nitrogen with a mortar and pestle. Then few mis 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
KCl and 10mM MgCl,). 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). -

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-HCl (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~HCl (pH6.8) and
. 0.1% SDS. The electrophoresis buffer contained 0.025 M Tris-HCl, 0.19 glycine and
0.1% SDS. The samples were homogenized in 0.12M Tris-HCl (pH 6.8), 0.4 SDS, 10
B-mercaptoethanol, 0.02% bromophenolbule 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 15 min, then 120v the next 0.5 hr and finally 150v
for the remaining 1.5 hr. Sheri, et a/. (2000).

Sample loading:

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

Electrophoresis conditions: ,

The running buffer were poured into 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 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 reachs the bottom of the resolving gel.

| Gel Staining and distaining:

After the completion of the run, gel was placed in staining solution consisting
of 1g of Coomassie Brilliant bule—R-250; 455 mi methano!; 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
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distilled water) and agitated gently on shaker. The destaining solution was ehanged
several times until the gel background was clear. ‘

Gel analysis: e . s T

Gels were photographed using a Bio- Rad gel documentataon system Data
analysis was obtained by Bio-Rad Quantity one Software version 4.0.3.
Statistical analysis:; = , . . , .

-In the experiments, the effect of the insect infestation by the gIad|o|us thrlps |
7. simplexon. total soluble sugar and total protein of the gladiolus flowers were
subjected to analysis of variance (ANOVA) and the means Were compared by L.S.D..
test at.-0,Q5 level, using SAS program (SAS Institute, 1988). The sugar and protein.
were analyzed by High Pressure Liquid Chromatograph (HPLC).

RESULTS AND DISCUSSION =~~~

[EERE

Efféct of insect infestation with gladlolus thrlps, T. slmplex on the vase life
period’ ‘of gladiolus flowers : ' ' T
The "gladiolus  thrips, -7. ‘simplexcan infest gladiolus plants” grown with-
glasshouse and interfere with-the plant processes under investigation or with-green
plant health. Therefore, a major effort ‘in'glasshOUSe‘s should be directed toward
avoiding infestation of plants with thrips. ‘
Results ir Table (1) indicated that the mean' lifetime (vase life period) of the infected”
gladiolus flowers with the 7. simplex ranged between 3-5 days, while the mean of
vase life period of gladiolus flowers non-infected with insects (control) ranged
between 7-9 days.7. sifrzp/e,\sucking the flowér sap andfeeding on juices; leading’'to
dryness and reduction of life time ( vase life period ) of flowers aftér cutting because
of collapse of plant cells, deformed plant growth and flower deformation. This means
that gladiolus flowers should be preserved free of the infestation with ‘the gladiolus
thrips, 7. simplex to elongate the life time (vase life) df flowers. S

Table 1. Effect of infestation with gladiotus thrips, 7. simplex on the vase lifé perlod
of gladiolus flowers after picking. ,

Life time (Vase life) period in days

T, simplex C ' ) - Contral .
3 ' T
4 4. 8
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Effect of insect infestation with7. simplexon the gladiolus  flowers
components:

Data in Table (2) show the totaI soluble sugar content in dlfferent gladlolus_z
flowers colours after infestation with gladiolus thrips, 7. S/mp/e,\compared with
control. They were 30.55, 25.11, 18.47 and 9.57 mg/g in. yeIIow red, pmk and whlte,‘
flowers colours after mfestatlon with thrips, respectuvely, while these values were'
41,25, 33. 98 24.14 and 14.33 mg/g in control, respectlvely

Table 2. Determmatlon of total soluble sugar (mg/g) in dlfferent colors of gladlolus
flowers after infestation with gladiolus thrips, 7. simplex. .

Determfnation of soluble sugar (mg/g)

Colour ) -

T. simplex _ Contr_ol
Yellow _ 30.55° . 41.25°
Red 25110 _33.98°
Pink 1847° . - . _24.14°
White 9.57¢ L 14.33¢
F ~833.03 ‘ ~ 6553 . . - -
LSD 1.0213 o 4.7232

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

Generally, the infestation with thrips reduced total soluble sugar. Also, the -
yellow color flower contained more total sugar than the other colours (red, pink and
white).

Statistical analysis in (Table 2) show high significant differences between the
total soluble sugar in different flowercolors, which either infested with thrips or control
(F-= 833.03 and 65.53 & L.S.D. 0.05= 1.0213 and 4.7232), respectively. ‘

The obtained results are in agreement who those obtained. by Ashraf (2009) .
in Egypt which studied the effect of Macrosiphum rosae (aphid). and Frankfiniella
occidentalis (thrips) on the interior components of rose‘ flowers ; Ellsworth, et al..
(1993) who reported that Pear thrips reduced whole-tree leaf area and reduced leaf -
size although leaf chlorophyll content and leaf mass per unit area were apparently not
affected. pearthrips feeding has no effect on leafwater use efficiency , but it may
reduce leaf net CO2 assimilation rate,as a result of direct tissue damage or through
reduced stomatal conductance (gs). So, the infected plants have reduced amoun# of »
sugars may be due to the reduction of green area of leaves which éaused by‘the
insect, and therefore reduce the efficiency of photosynthgsis‘ and so reducé thé
amount of total sugars. | o R
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Jaskiewicz (2006) in Poland studied the effect of the aphids M. rosae
feeding on the flowering of roses and reported that aphid M . rosae when found in
greater numbers caused deformation of the leaf blades , shorting of shoots and
petioles, as well as deformation of the flowers. Also Sutterlin (2005) in Netherlands
studied the effect of F. occidentalis on rose plants and reported that flower damage
caused by F. on the season and number of thrips on the flower and conducted a study
to determine the relationship among silver damageon leaves flower damage. Sauer
(1997) in Germany reported that petal damage could not always be attributed to
thrips infestation (number of thrips) only but also attributed to the time of the
infestation. Total infestation percentages depending on the average
colonization/week. Thomson (2008) studied the changes in the internal components
of rose plants such as protein, sugar and vitamins, which infested with some insects
and decided that the most effective were Macrbs[ohum rosae and Frankliniell atritici.

Data in Table (3) show the total protein content in different gladiolus
flowerscolors after infestation with gladiolus thrips, 7. simplexcompared with control.
They were 42.8, 34.8, 23.4 and 19.9 mg/g in yellow, red, pink and white gladiolus
colors after infestation with thrips, respectively. while they reached 48.7, 39.5, 29.4
and 21.7 mg/g in yellow, red, pink and white gladiolus flowers colors in control,
respectively. Generally, the infestation with thrip reduced total protein. Also, the
yellow color rose contained more total protein than the other colors (red, pink and
white).

Statistical analysis in (Table 3) show high significant differences between the
total protein in different:gladiolus colours, which infested with thrips compared with
contro! (F = 236.90 and 1197.32 &'L.S.D. 0.05= 2.2298 and 1.1099), respectively.The
obtained results are in agreement who those obtained by Ashraf (2009) in Egypt who
studied the effect of M. rosae and F. occidentalis on the interior components-of rose
flowers. He reported that the total protein in the rose petals reduced as result to the
-infestation by thrips F. occidentalis. Becker and Apel (1992) reported that the
decrease in total protein may be due to the decrease in carbohydrate content whiéh
act as a carbon source in protein synthesis. Voloshenko and Khachumov (2008)
reported that the infestation by Macrosiphum rosae and Frankliniell atritici were
changed in the protein pattern in the rose petals. While, Tremewan (2008) studied the
changes, which happened in protein pattern in the rose petals, which infested by were

Macrosiphum rosae and Frankliniell atritici.
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Table 3. Determination of total protein (mg/g) in different colors of gladiolus flowers
after infestation with gladiolus thrips, 7. simplex

Determination of total protein per (mg/g)
Colour

T. simplex Control

Yellow 42.8° 48.7°

Red 34.8° 39.5°

Pink 23.4° 29.4°

White 1'9.'5)d 21.7¢
F 236.90 1197.32
LSD 2.2298 1.1099

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

Change in protein pattern:

Table (4) and Fig. (1) show the changes in protein banding patterns of petals
of gladiolus flowers plants in response to infected by gladiolus thrips, 7. simplex.

Table (4) indicate the occurrence of twelve common protein bands appeared
in the petals of control and in petals response to the applied infestation by thrips
(M.wt: 115.0, 89.0, 77.0, 65.0, 51.0, 33.0, 31.0, 25.0, 22.0, 25.4, 16.1, and 12.7
kDa). ‘
Two different polypeptides with molecular weights (199.0 and 31.9 kDa) were not
detected as common bands in petals in response to infestationby Thrips and in the
control. Five different polypeptides with molecular weights (30.7, 19.9, 14.8, 11.14
and 11.2 kDa) were detected as common bands in control and not detected in the
infested petals. Lastly. the previous table revealed that; while the infestation by Thrips
resulted in the appearance of one unique protein bands (Mwt: 44 kDa) in the infested
petals which not detected in the control..The obtained results are in agreement with
those obtained with Becker and Apel (1992) who reported that-the unigue protein
band which appear inresponse to infestation by thrips may be a defense protein which
play an important role in defense mechanism of plant against the insects, and
reported too that the protein with m.wt 40 belongs to pathogen- related protein
Voloshenko and Khachumov (2008) reported that the infestation by M .rosaeand
F.triticchanged the protein pattern in the rose petals.
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_Table 4. Change Induced by infestation with gladiolusthrips, 7. simplexin the Protein
Banding Pattern (amino acids) of gladiolus flowers.

No of band M.wt. (kDa) Marker (M) Control Thrips
1 199.0 Glycen - -
2 115.0 Alanen + +
3 89.0 Valen + +
4 77.0 Liocen + +
5 65.0 Isoliocen + - +
6 51.0 Brolen + +
7 44.0 Venilalanen - +
8 319 ’ Treptovan - -
9 33.0 Methionen + +
10 31.0 Aspartek acid + +
11 30.7 Glotamic acid + -
12 25.0 Laycen + +
13 22.0 Argnen + +
14 254 Hesteden + +
15 19.9 Seren + -
16 16.1 Therionen ' "+ +
17 14.8 Tairocen _ + -
18 12.7 Sestayn + +
19 11.14 - Asparagen + -
20 11.2 Glotamen + -
Total No of
- 20 17 13
bands :

M.wt. : Molecular weights
kDa : Kilo Dalton
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