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ABSTRACT

Field experiments were conducted to estimate the susceptibility of eight sweet pepper cultivars, i.e. Bella yellow,

Bella rei, Jumbo yellow and Roxy red at Giza governorate and C.armen yellow, Toranto yellow, Inspition red

and Btocicy red ai Behera governorate to infestation with Tetranychus urticae Koch, Thrips tabaci Lind and

Aphis gosipil Glover. Their population fluctuations during the two successive seasons' (2008/9) and (2009/10) at

Ciru una Behera gor"rnorui"r, revealed that Roxy red cultivar was the most highly susceptible to T. urticae

infestationrecording averages of 131.5 arrd 162.4 mite moving stages/leaf, while Jumbo yellow cultivar was the

most highly.ur".piibl. to aphis and thrips recording averages of 161.15 and 114.39 Aphis gossypii and75.78

and 92.00 Thrips tabaci L. during the two successive seasons respectively atGiza governorate.

Key Words: Susceptibility, Host plant resistance, Sweet pepper cultivars, Population dynamics, Tetranychus

urticae, Thrips tabaci, Aphis gθssソ′ιZ

INTRODUCT10N chemical contents. The population dynamics
of the mite throughout the two successive
seasons; 200519 and 20091I0 were also
studied.

Sweet pepper Capsicum annuum (Fam:

Solanaceae) is considered one of the most

important vegetable crops in Egypt which can be

produced all the year round under adjusted weather

conditions in Greenhouses. It is usually infested with
the spider mite; Tetranychus urticae Koch,
Thrips tabaci Lind and Aphis gossypii Glover,
Farrag et al., 1984, T. cinnabarinzs Boisd.
Mansour and Karchi 1994, T. kanzawai Kishida

,Morishita & Yano 1996 and the tarsonemed mite
Polyphagotarsonemus latus Banks, Kousik et al.,
2007.

Evaluation the susceptibility of some sweet
pepper cultivars to infestation with T. urticae
in order to select the most resistant ones is

considered important to avoid using more
pesticides. Chemical contents and
morphological characteristics which normally
vary from plant variety to another, may affect
the population levels of herbivores' There
were several studies on the host plant
resistance to the infestation with 7. urticae;
Ahmed 1994, Tomczyk et al., 1996, Hanafy
2Q04, Lopez et al., 2005, JYotika 2006,
Ibrahim et al., 2008 and Abdallah et al',
2009.

Thercforc,the prcsent work was COnducted
to deterrnine the s、usceptibility to infcstation

of eight swcet pepper cultivars with the two
spotted spider lnite 171. 

“
r′ Jcαθ,1「i ′αbαθ

j and z4.

gθssツ
lρ
J′  and relatiOnShip  with plant  leaf

B■orphological  charactcristics  and  certain

lⅥ【ATERIALS AND】肛ETHODS

]EIxperinlental procedures:
Eight different sWeet pepper cultivars, ′.θ .

]BIella yellow, IBella rcd, Jurnbo yellow and

ROxy red at Giza governorate and CarFnen
yel10w, Toranto ycllow, Inspition rcd and
B10cky・  red  at  lBchera  governoratc  Were
cultivated in greenhouscs during the two
successivc scasOns;  2008/9  and.2009/10.
I〕xperilnent containcd four replicates and a
check; cach cultivar treatrnent cOl■ tained 192

plants; 48 plants per cach replicate. Each
treatn■ ent vヽas  replicated four tilnes  and
cOnsisted Of twO lines 12nl. 101lg x 75cn■
widc. lPlastic sheets werc used as barriers
between treatlnents dividil■ g thc plastic house

10ngitudinally to 5 r)arts,

In the first season (2008-2009) at Giza
governorate, sweet pepper cultivars were
sown in nursery in the first week of May and
after about six to eright weeks, at the fourth
week of June planted in the greenhouses. In
the second season (2009-2010), sweet pepper
cultivars seeds were sown in the second week
of May in the nursery then seedlings were
planted in the greenhouses in the first week of
August,' samples were taken weekly.

In the first season (2008-2009) at Behera
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governorate, sweet pepper cultivars. seedling

ir.r" ,o*r, in the n.rrt"ty in the beginning

week of June and after about six to eight

weeks, at the beginning of August planted in

the greenhouses. In the second season (2009-

2010), sweet pepper seeds were planted in the

,".ond weeh of tntuy in the nursery then

seedlings were planted in the greenhouses in

the foirth *.Lk of June' Each sample'

included 40 leaves, taken randomly from

every treatment of each cultivar' Leaf samples

*".. "*u-ined 
for T. urticae, T' tabaci and A'

gossypii.

Morphological and Biochemical Studies:
tmaging- the bottom surface of eight

cultivais of sweet pepper leaves using the

scanning Electron Microscopic technique
(SEM) lloet GM 42OO) was used at the

ibpfi"a Center for Entomonematodes (ACE)'

Faculty of Agriculture, Cairo University'
Samples for SEM technique were

dehydrated in ethyl alcohol and dried using

the critical Point Procedure, then

individually affixed using doubie coated

sticky tape, and sputter coated with gold

palladium according to Fashing et al',2000'
^So-. specific chemical contents of sweet

pepper leaves were determined as follow:
foiut pir"t ols contents were determined by Floin-

Ciocalteu method as described by Meda et al',2005'
Total carbohydrates were estimated as total soluble

sugars and totai non-soluble sugars, according to

Duboies et al., 1956. Total Protein contents were

determined using Kj eldatherm; Gerhardt, Laboratory

Instrument and Vapodest 50; Gerhardt, Laboratory

Instrument (AOAC, 1995)' Total Nitrogen contents

were determined using Kjeldatherm; Gerhardt'

Laboratory Instrument and Vapodest 50; Gerhardt'

Laboratory Instrument (AOAC, 1995)' Phosphorus

was determined colorimetric according to Goodwin'

1970. Potassium was determined using Advanced

Microwave Digestion system' (ETHOS 1) and ICP

spectrometer according to (AOAC, 2000)'

ihemical analysis was carried out during

the growing season of eight sweet pepper

cultiiars ln ttre second season 2009-2010

during two periods' first sign and peak of
infestation. Sweet pepper leaves were

coilected and transferred to the laboratry
and dried at room temperature (26r2"C) and

relative humidity (70-80% R'H') then

transferred to the Faculty of Agriculture
Research Park, Cairo Univ' for chemical

analysis.

RESULTS AND DIscuSS10N

Susceptibility of different sweet pepper

cultivars to T. urticae infestation:
The tested sweet pepper cultiva'rs differed

in their susceptibility to T' urticae

infestation during the two successive

..urorrs (2008lg 8t 2009/10) at Giza and

Behera governorates' They could be

arranged in a descending order as f,ollows:

At Giza governorate Roxy red was the

highly susieptible (33 '99% &'39 '5oA) '
foilowed by Junrbo yellow moderately

infested (25.8% & 27.6%); while Bella red

and Bella yellow cultivars were the iowest

infested rlcording (21 .9% &l 6 '5% and

15/% 8.16.4oh), respectively (Table 1)'

At Behera govr:rnorate, Inspection red

was the highly susceptibl e (39 '0% &'

40.lY,), followed bY Tronto Yellow
moderately infesterl (32.5%&33'4%) ; while
Blocky red and Carmen yellolv cultivars
were the lowest, recording (15'4% &'14'4%

and 12.8% e.D'l%) during the two

abovementioned seasons, respectively
(Table 2),

Therefore, it could be concluded that all
tested sweet pepper cultivars were variably
infested with 7. urticae. These results were

in agreement with those obtained by

Tomciyk et al., lg\)6, Edelstain et al ', 2000'

Castagnoli et a|.,2003, Mal'rlad 2004'
Ibrahim et al., 2008 and Abdallah et al' '

2009.

The rclationship between leaves characters
and some phytochemical compounds of
sweet pepper cultivars with T' urticae

. infestation level.
Susceptibility o t sweet pepper cultivars

to infestation with T. urticae may be

affected by plant ieaf morphological
structure. Therefore, the differences
between the eight sweet pepper cultivars'
and their leaf morphological strttcture were

studied. Trichomers and stomata rvhere

presence or absence of differed with sweet

p.pp"t cultivars at Giza (Fig'1) and Behera

(Fig.2).

One of the most important factors wiricir
play a role in the susceptibilitv of sweet

p"pp"t cuitivars to T. urticae rnfestation is
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Table (l): Susceptibility of four sweet pepper cultivais to Tetranychus urticae infestation
during two seasons at Giza governorate

Mean number of T. urticae movable stages/leaf
Sweet pepper

cultivars
Scison 2008/9 Season 2009/10

Mean No InfestationoZ Mean No Infe stationo/o

Bella red 84.55 21.9 67.99 16.5

15.4 67.3 16.4Bella 1low 59.54

28.8 113.46 27.`Jumbo ellow 111.3*

33.99 162.4 39.5Rox red 131.5*

L.S.D atO.05 12.66 7.43

* Significant difference

Table (2): Susceptibility of four sweet pepper cultivars to Tetranychus urticae infestation
during two seasons at Behera governorate

Mean number of L urticae movab le stages/leaf
Sweet pepper

cultivars
Season 2008/9 Season 2009/10

Mean No Infestationo/o Mean No Infestation%o

Carmen ellow 35.5 12.8 44.68 12.1

32.8 123.4 33.4Tronto llow 91.3

Blocky red 42.9 15.4 53.4 14.4

39.0 148.4 40.1*Ins ition red 108.7*

L.S.D atO.05 5.68 16.3

*Significant difference

FantO lelV

Fig. ( 1 ): Traichoma and stomata of four cultivars

Fig. 2. Traichoma and stontata of four cultivars
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Table (4): RelationshiP between phytochemical components of four sweet peeper cultivars

of T. urticae atBehera governorateleaves and ulation
K

Varieties Av No.Mites/1eaf Protein Phenols N P

55.92 15.91 2.04     3.42 1.ol    l.75
Carmen yellow 56.88

19.83 1.82     4.12 1.14   2.85
Blocky red 134.87 64.49

63.22 17.54 1.90     3.45 1.07   2.95
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Tronto 56.92
1.76 3.03 1.24   5.80

ition red 160.90 71.05 28.53

Fig. 3: Population dYnamic of T. urticae Koch Fig. 4. Population dYnauric of A. gossyPli on four

movable stages on four cultivars of sweet cultivars of sweet PePPer
during 2008-2009.

at Giza governorate

duril■g2008-2009pcppcr at Giza governorate

Fig 5. Population dYnamic of
cultivars of sweet PePPer at

Fig. 6. Population dYnamic of 7'

adults on four cultivars of sweet
T. tabaci on fgur
Giza governorate

urticae Koch
pepper at Giza

2008-2009
2009-2010

of A. gossypii on four Fig. 8. Population dynarnic of T. tubacl' on four

cultivars of sweet PePPer under gteenhouse cultivars of sweet PePPer under greenhouse

condition at Giza governorate conditioh at Behera governorate during 2009-

2010.
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Table (3): RelatiorrshiP between phytochemical components of four sweet peeper cultivars

leaves and of T. urticae at Gtza
N P   K

red 1
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Fig. 9. Population dynamic of T. urticae adults on

four cultivars of sweet pepper at Behera
governorate during 2008 -2009.

Fig. 10. Population dynamic of A. gossypii on four
cultivars of sweet pepper at Behera governorate
during 2008-2009.

Fig. 1 1. Population dynamic of T. tabaci on four
cultivars of sweet pepper at Behera governorate
during 2008-2009.
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Fig. 13. Population c of A. gossypii on four
cultivars of sweet pepper at Behera governorate
during 2009-2010.

Fig. 12. Population dynarnic of T. urticae adults on
four cultivars of sweet pepper: under
greenhouse condition at Behera goverxorate
during 2009-2010.

Fig. 14. Population dynamic of T. tabac'l on four
cultivars of sweet pepper under greenhouse
condition at Behera governorate during 2009-
2010.

leaf phytochemical components. Obtained
data indicated positive relationships
between mite infestation levels and total
carbohydrates, total protein, nitrogen,
phosphorous and potassium in sweet pepper
cuitivars; while negative relationship was
found with total phenolic compounds (Table
3 t" These results are in agreement with
those recorded by; Tomczyk & Kropczynska
1985, Rasmy 1985, Tomczyk et al., 1987 ,

Aggour et al., 2001, El-Saiedy 2003, Lopez
et al. .2005, Jyotika 2006, Kotb 2007 ,

Ibrahinl θ′ θ′.,  2008  and Abdallah  `′
α′.,2009.

Population dynamics of T. urticae on eight sweet
pepper cultivars:
Population dyna:mics of the two spotted

spider mite L urticqe, T. tabac'i and A. gosspii
at Giza governorate were recorded during the
season 200819 from the first week of August
till the second wee.k of April and during the
season 2009110 from the second week of
August till the fourth week of April.
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At Behera governorate population were

,".*d.a during- the season 200819 from the

fourth week oi June till the third week of

Mur"h and during the season 2009/10 from

ifr" fo".tt, week of May till the second week

of FebruarY.

During season 2OOgl9 at Giza' the

infestatiJn of sweet pepper cultivars; with

T. urticae, Thrips tabaci anld Aphis gosspii

started from the- 2th week of September then

gradually increased to reach its peaks in the

I'n *""kof march for Bella yellow and Jumbo

yellow cultivars, and the 3'd week for Bella

ied and 2nd week for Roxy red cultivar' Then'

ii gradually decreased till the end of the

,"uiorr. The peak recorded the highest level

o" no*V cultivar, followed by Jumbo' Bella

,"4 una'g"lla yellow for L urticae' The peak

also recorded the highest level on Jumbo

VAio*, followed by Bella yellow, Bella red

and Roxy red for T. tabaci and A' gossypii (Figs'

3,4, 5).

During season 2OOgllO at Giza' the

infestation started from the 4th week of
September then gradually increased to reach

it.'p.uk. in the 
-3'd week of march for Bella

yellow, 4th week of march for Jumbo yellow'

ih" zi week of April for Bella red and 3'd

week of m.arch for Roxy red cultivars' Then'

it gradually decreased till the end of the

."ufo.t. The peak recorded the highest level

on Roxy culiivar, followed by Jumbo' Bella

red and Bella yellow for 7- urticae' The peak

recorded the highert level on Jumbo yellow'

followed by Bella yellow, Bella red and Roxy

red for T. tabaci and A. gossypii (Figs' 6,7 ' 8)'

During season 2OO8l9 at Behera' the

infestation started from the 2"d week of
August then gradually increased to reach its

p.iu?t in the-beginning week^ of .march 
for

'Currn"n yellow, 2nd week of February for

ironto y"Uo*, first week of march for Blocky

.ea ana'l'o week of February for Inspition red

cultivars. Then, population gradually

decreased till the ena of the season' The peak

recorded the highest level on Inspition

cultivar, followed by Tronto, Blocky red and

Carmen yellow for 7. urticae' Also the peak

recorded the highest level on Carmen yellow'
followed by Trontc yellow, Blocky red and

Inspection red for T. tabaci and A' gossypii

(Figs.9, 10, 11).

II)uring scasOn 2009/10 at iBchcra, the
infestation started frOnl the 4th wcCk of
Septcnlbcr then gradually inCreascd to reaCh
its peaks in thc 3rd wCCk of January fOr
carinen yel10w, 4th weCk of January for
Tronto yel10w,  the 3rd wcCk of January for
Blocky・ red and 4th wcCk of January for
lnspition red Cultivars. It then, gradually
decreascd till the end Of the scason.′

:「he pcak

recorded  thc  highcst  lcve1  0n  lnspitiOn
cultivar, followcd by TrontO, Blocky rcd and
carim.cn yellow for r. 夕r′′εαθ. Also the pcak

recorded the highest lcVel on Carn■ en yellow,

followed by Tronto ye1low, iBlocky red and
lnspection red for :r. ′αbαcj and ノ4. gθ ss夕 lρ

′′

(Figs.12,13,14).
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