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ARTICLE INFO ABSTRACT

Avrticle History Experiments were carried out to study the comparison between
Received:25/12/2018 the effects of insect infestation by the aphid, Myzus persicae (Sulz.)
Accepted:15/1/2019 (Homoptera : Aphididae) and thrips, Thrips tabaci Lind.
(Thysanoptera: Thripidae) on some morphological characteristics of

Keywords: tulip (Tulipa sp. Fam. Liliaceae) flowers under glasshouse conditions
Tulip. at two locations (governorates) Cairo Governorate and Giza
Myzus persicae Governorate throughout 2017-2018 seasons. Morphological

Thri : characteristics which studied were: color of the flower, number of the
ps tabaci . .
petals per flower, the flower diameter, the weight of the flower, the
stem length, vase life and annual production. Results showed that the
infestation by aphid and thrips affected all morphological
characteristics except the color of the flowers. And the effect of
infestation by aphid was more than the effect of infestation by thrips,
this is compared to control (tulip flowers which did not infest by the
two studied insects). Also, the present study showed that the effect of
aphid and thrips infestation concentration on the vascular bundles of
the flowers petals, and with the increase in the infestation by the two
insects the damage in the vascular bundles increases.
INTRODUCTION

Tulip flowers consider one of the important cut flowers in Egypt and around
all over the world. It’s found from oldest countries, it became one of the most
popular flowers for people all over the world. This is due to their beautiful colors,
style of flowers, tolerant the inferable weather factors and possibility cultivation it in
different conditions both in open field and under greenhouse conditions. Tulip bulbs
contain about 150 species around all over the world and the manner time for
cultivated its bulbs during last of summer months or during Autumn months and its
flowers blooming during spring months.

Tulip flowers infested with a large scale of insects such as aphids,
especially Myzuz persicae (Sulz.) which consider one of the most dangerous insects
which infested tulip flowers both in open field and under glasshouse conditions.
Mokenny, H. (1931) found that M. persicae one of the most dangerous insects which
infested tulip flowers under glasshouse conditions. Pham, K. et al. (2008) referred to
that aphid is a serious pest at tulip bulbs and flowers and reported that the virus
which transmission by aphids causes millions Euro's damage in the flower bulb
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sector annually. Also thrips insects such as Thrips tabaci Lind. which also infested
tulip flowers both in open field and under glasshouse conditions too. Candica et al.
(1985) reported that thrips insects cause damage to tulip flowers which growth under
glasshouse conditions. Carl, C. and Diann, S. (1995) studied the injury to various
plant tissues by ovipositing thrips and feeding injuries by thrips species to pollen,
flowers, fruit and leaves are characterized for different economic plants. Murugan
and Jagadish (2004) in India reported that chilli thrips and Scirtothrips dorsalis has
become a serious pest on rose flowers in India in recent times. It feeds all stages of
rose flowers by remaining concealed between the petals. This studied included four
stages of rose flowers, unopened buds, opened young buds, harvestable flowers and
fully opened flowers

The aim of this work is to study the comparison between effects of insect
infestation by aphid M. persicae and thrips, T. tabaci on some morphological
characteristics of tulip (Tulipa sp.) flowers under glasshouse conditions at two
locations (governorates) Cairo Governorate and Giza Governorate throughout 2017-
2018 seasons.

MATERIALS AND METHODS

This study was carried out to study the comparison between the effects of
insect infestation by the aphid, Myzus persicae (Sulz.) and thrips, Thrips tabaci
Lind. on some morphological characteristics of tulip (Tulipa sp.) flowers under
glasshouse conditions at two locations (governorates) Cairo Governorate and Giza
Governorate throughout 2017-2018 seasons.

Experimental Design:

The present study was conducted on four tulip varieties (colors) (red, yellow,
pink and white) .The morphological characteristics including the color of the flower,
number of the petals per flower, the flower diameter, the weight of the flower, the
stem length, vase life and annual production.

The experiments were carried out in both the two locations under glasshouse
conditions. Each experiment divided into three treatments. The first treatment was
infested artificially with aphids, the second was infested artificially with thrips and
the third was left as a control. Each treatment was isolated from the other one and all
the experiment was isolated from the other trees in the garden.

Each treatment at the two places was divided into 12 plots (3 x 5 m? each) 3
plots for each color, each plot contains 25 plants.

Statistical Analysis:

The effect of the insect infestation by aphid and thrips on the morphological
characteristics of certain tulip varieties (colors) were subjected to analysis of
variance (ANOVA) and the means were compared by LSD test at 0.05 level, using
SAS program (SAS Institute, 1988).

RESULTS AND DISCUSSION

This study was carried out to study the comparison between the effects of
insect infestation by aphid Myzus persicae (Sulz.) and thrips, Thrips tabaci Lind. on
some morphological characteristics of tulip, Tulipa sp. flowers under glasshouse
conditions at two locations (governorates) Cairo Governorate and Giza Governorate
throughout 2017-2018 seasons.

Data in the table (1) show the effect of insect infestation by the aphid, M.
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persicae and thrips, T. tabaci on some morphological characteristics of tulip flowers
for different varieties (colors) compared to control which non infested by these
insects. Morphological characteristics which studied were: the flower color, the
flower diameter, the weight of the flower, number of petals per flowers, the stem
length, vase life and the annual production. And recorded the data by means of all
these characteristics at both the two locations.

For (Red flowers), the color not changed after infestation by the two insects.
The number of petals per flower decreased from 20-25 petals / flower in control to
13-15 and 15-17 petals / flower after infestation by aphid and thrips, respectively.
The flower diameter changed from 9-11 cm in control to 5-6 and 6-7 cm after
infestation by aphid and thrips, respectively. The weight of the flower also
decreased from 18-20 gram in control to 15-16 and 16-17 gram after
infestation by aphid and thrips, respectively. The stem length decreased
from 40-60 cm in control to 27-30 and 30-33 cm after infestation by
aphid and thrips, respectively. The vase life decreased from 9-12 days in
control to 5-6 and 6-7 days after infestation by aphid and thrips,
respectively, finally, the annual production reached to 115-120
flower/m?/year in control, but decreased to 75-80 and 90-95
flower/m?/year after infestation by aphid and thrips, respectively.

Table 1: Effect of infestation by aphid and thrips on the morphological characteristics
of tulip flowers.

Yellow Pink

Adjective |} . - SA ~ sA . e — SA ==L | SA
s Castrsl | Aphid | Tiwige Contral | Aphid | Thripe Coutral | Aphsdl | Tirigs Comtral | Aphid | Thripe
Calour Rad Fad Fad e sdiew | yalew | yeliow n ok pisk | ek s White | White | b n
! ! ! |
No. of e c 1~ | Futm® iy ok o oay | F el R R —~ F =4 084 A, 03 ang | FeITA
Petalyflower | *' 1345 [ 3517 | poneqnn | 2328 | 1520 | 1722 | yopogos | 2430 | 16219 | 1721 | yepotyy 13311822 | 203 | el
Flower . R S TYTLD ¥ lemos ol ce | oo TF=HB® | o1t | <= | ez
dismetericas | N 6 6 LSD 129 k10 6 LSO 134 19-12 | 68 T 511 > 05 | Lsne 1
Weight 1820 | 1516 | 1617 |Fenyas | 1911 | 1397 [ 16 [ T s, 1620 | 3415 | 1518 | Fobe 1 g s | ray | FoREARE
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Stem o . I =TT NEED Sz | ana e os | To000%% | an s | ses | seas | Foidess
eagth/cm 10.50 3 1033 | yepwass 1 31 | epx 4245 | 3335 | 3537 | [ poans o0 31 | 3338 | FERTS
" ’ P YA YaIZuor p T A0y ~T - o | T L&
Vase lfe/day | 9.12 5.8 67 |pepease | 101 63 | icpaase a.11 56 | 67 |jepas | 101 | & ¥ | Lspasr
Arnual
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onam? | FV5 12 30 | 9095 | Fonegen | 117122 | 8580 | Too | Topajeay | 100110 B | 3590 | [Difeny | 112418 [ sas0 | OO | Ee
Year

SA = Statistical analysis
ns - non significant

* - significant

** - significant

*** - high significant

For (Yellow flowers), the color not changed after infestation by the two insects.
The number of petals per flower decreased from 23-28 petals / flower in control to
15-20 and 17-22 petals / flower after infestation by aphid and thrips, respectively.
The flower diameter changed from 8-10 cm in control to 5-6 and 6-7 cm after
infestation by aphid and thrips, respectively. The weight of the flower also decreased
from 19-21 gram in control to 15-17 and 16-18 gram after infestation by aphid and
thrips, respectively. The stem length decreased from 38-40 cm in control to 27-29
and 28-31 cm after infestation by aphid and thrips, respectively. The vase life
decreased from 10-12 days in control to 5-7 and 6-8 days after infestation by aphid
and thrips, respectively, finally, the annual production reached to 117-122
flower/m?/year in control, but decreased to 85-90 and 95-100 flower/m?/year after
infestation by aphid and thrips, respectively.
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For (Pink flowers), the color not changed after infestation by the two insects.
The number of petals per flower decreased from 24-30 petals / flower in control to
16-19 and 17-21 petals / flower after infestation by aphid and thrips, respectively.
The flower diameter changed from 10-12 cm in control to 6-8 and 7-9 cm after
infestation by aphid and thrips, respectively. The weight of the flower also decreased
from 18-20 gram in control to 14-15 and 15-16 gram after infestation by aphid and
thrips, respectively. The stem length decreased from 42-45cm in control to 33-35 and
35-37 cm after infestation by aphid and thrips, respectively. The vase life decreased
from 9-11 days in control to 5-6 and 6-7 days after infestation by aphid and thrips,
respectively, finally, the annual production reached to 100-110 flower/m?/year in
control, but decreased to 77-80 and 86-90 flower/m?/year after infestation by aphid
and thrips, respectively.

For (White flowers), the color not changed after infestation by the two
insects. The number of petals per flower decreased from 27-32 petals / flower in
control to 18-22 and 20-25 petals / flower after infestation by aphid and thrips,
respectively. The flower diameter changed from 9-11 cm in control to 5-7 and 6-8
cm after infestation by aphid and thrips, respectively. The weight of the flower also
decreased from 19-20 gram in control to 14-15 and 15-17 gram after infestation by
aphid and thrips, respectively. The stem length decreased from 40-42 cm in control
to 30-32 and 33-35 cm after infestation by aphid and thrips, respectively. The vase
life decreased from 10-11 days in control to 6-7 and 7-9 days after infestation by
aphid and thrips, respectively, finally, the annual production reached to 112-118
flower/m?/year in control, but decreased to 80-90 and 90-110 flower/m?/year after
infestation by aphid and thrips, respectively.

The obtained results are agreement with those obtained by Jaskiewicz (2006)
in Poland who studied the effect of feeding of Rose aphids Macrosiphum rosae L. on
the flowering of roses and reported that the Rose aphid M. rosae, when found in
greater numbers caused deformation of the leaf blades, the shorting of shoots and
flowers petioles, as well as deformation of the flowers. Also Suttern (2005) in
Netherlands who studied the effect of Frankliniella occidentalis on rose plants, and
stated that flower damage caused by F. occidentalis depends on the season and
number of thrips on the flower and conducted a study to determine the relationship
among silver damage on the leaves and flower damage, and 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. On the
other side, Gary et al. (2000) found that the aphid has not only direct effect on tulip
flowers but also has an indirect effect on these flowers through transmitted virus
diseases of tulip bulb crop. Also, Mokenny, H. (1931) agreement with this opinion
that the effect of aphid insects not only the direct effect on flowers but also the most
effect on tulip flowers through as a vector of virus "breaking"” which transmitted it to
tulip flowers.

Effect of Infestation by Aphid and Thrips on the Vascular Bundles:

The present study showed that the effect of aphid, M. persicae and thrips, T.
tabaci concentrated on the vascular bundles in the tissue of the petals of tulip flowers
which consider the factory of the food in the plant. And the damage in these vascular
bundles increase with the high infestation by the two insects and decrease with the
low infestation by them. This is show clearly from figure (1) which show cross -
sections for petals of tulip flowers and show the effect of infestation by aphid and
thrips concentration on the vascular bundles (bundle sheath, xylem vessels and
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phloem), which make an important role in transporting water and nutrient from soil
to plants and from leaves to all parts of rose plant. As shown as in this figure, by
increase infestation with the two insects the damage in vascular bundles increase and
so more bad, also morphological and physiological effects will occur due to deficient
in water and important dissolved salts.

High infestation High infestation

M. persicae T. tabaci

Fig. (1): The damage symptoms of tulip flowers tissues (vascular bundles) after
infestation by M. persicae and T. tabaci

The obtained results are agreement with those obtained by Pollard, D. (1971)
who studied the feeding penetration of Myzus persicae (Sulz.) nymphs into tulip leaf
epidermis, as shown by a study of stylets and tracks, may be intercellular, or stomatal
with the former predominating, and reported also that the contact between the stylet
sheath or track and cell cytoplasm is at a maximum during intracellular entry but
occurs to a limited extent during intercellular penetration due to partial rupture of the
epidermal end walls, in the mesophyll the stylet path is intercellular but a few cells
were penetrated by tracks.

Also, the obtained results are agreement with those obtained by Peng and
Miles (1991) in Australia, detected that M. rosae. feeding on the rose flowers that
occurs and concentration in the parenchymal and vascular tissues of the rose. And
the aphids will feed on tissues and on aqueous diets containing low concn. of
catechin. Davidson, J. (1923) reported that the plant exhibits many pathological
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features as a result of aphid attack, the food of aphids is the cell sap of plants derived
from various cells of the plant tissues, especially the vascular bundles. On the other
hand, Zuniga, G. et al. (1988) studied the effect of gramine on the feeding behavior
of the aphids Schizaphis graminum and Rhopalosiphum padi and found that gramine
found only in the vascular bundles, and it is suggested that gramine content and
location may affect the feeding behavior of aphids in these plants. Kindt, F. et al.
(2003) studied the characterization of the feeding behavior of Western flower thrips
(Ornamental plants thirps) Frankliniella occidentalis (Pergande) and found that
insect causes damage to plants when it is feeding, also this thrips species transmits
Tomato spotted Wilt virus (TSWV) during styles penetration. And also investigated
that the penetration behavior (probing) of thirps on leaves causes more damage on
vascular bundles.
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