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ABSTRACT: An experiment was conducted in a greenhouse at Qalubiea
Governorate to estimate the population dynamics of the two spotted spider
mite, Tetranychus urticae Koch on four pepper varieties; two with yellow-
coloured fruits (Llobii and Cobly) and two with red-coloured fruits (Lorekii
and Depika) during a single growing season. Also, it was carried out for the
analysis of some specific chemical constituents of all varieties leaves and
clarifies the resistance of the mite infestation.

The results showed that the two pepper varieties with red colour fruits were
more susceptible cultivars as their harbored significantly higher number of
spider mite stages (20.11 adults, 74.81 immature and 71.88 eggs / leaflet for
Lorekii and 16.03 adults, 70.53 immature and 70.12 eggs / leaflet for Depika),
than those with yellow colour fruits (5.76 adults, 16.98 immature and 18.51
eggs / leaflet for Llobii and 5.88 adults, 15.31 immature and 16.40 eggs /
leaflet for Cobly; LSD; P < 0.05), which are iea susceptible ones to T. urticae.
The obtained data indicated that there was correlation between the
phytochemical contents and the rate of mite infestation. Analysis of chemical
constituents of pepper leaves showed that red coloured-fruits varieties had
significantly higher number of phytophagous mite (LSD; P < 0.05) which was
associated with higher levels of sugar content (23.75% for Lorekii and 24.92%
for Depika) and this indicates a positive significant relationship with the
population densities and sugar content. While the reverse was true with total
phenol (0.26 for Lorekii and 0.25 % for Depika), which indicates a negative
significant relationship. On the other hand, the yellow-coloured fruit varieties
exhibited lower infestation number of phytophagous mite (LSD; P < 0.05) and
this was associated with lower levels of sugar content (19.44 % for Llobii and
19.32 % for Cobly), contrary to total phenol (0.29 % for Llobii and 0.30 % for
Cobly), which indicates a negative significant relationship with the
population densities.
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INTRODUCTION

Pepper, Capsicum annum L. (Family Solanaceae) is considered one of the
important solanaceous plants cultivated in Egypt in both open fields and
under greenhouses for local consumption and for exportation to the foreign
markets. Pepper plants, are liable to infestation with the two spotted spider
mite, Tetranychus urticae Koch (Acari: Tetranychidae) especially under
greenhouse conditions and it considered one of the most important pest
(Abdallah, 2002), it feds on the plant sap causing serious damage varying
according to the degree of infestation. The infestation of mites reduce the
guantity and quality of harvestable fruits (Trumble and Nakakihara, 1984;
Mckinlay and Thomson, 1987 and Kunimoto, 2000).

During the last years, several pepper varieties with different coloured
fruits was appeared in the local markets. There was a need to estimate their
liability to infestation with two spotted spider mite especially under the
greenhouses in order to select the most resistant one to avoid use of any
chemicals to control this pest. Dahms (1972) identified 16 possible criteria to
evaluate pest resistance in plants among which the number of pest motile
stages attracted to cultivars when given a free choice. Painter (1951) defined
tolerance as a resistance in which the plant shows an ability to grow and
reproduce or to require pest injury to a marked degree in spite of supporting
as insect population early equal to that damaging in susceptible host. The
susceptibility of different vegetable crops to mite infestation was studied by
several authors among them; Farrag et al. (1980), Sharaf (1986), and Doss et
al. (1995) on beans, Helaly et al. (1982) , East and Edelson (1990) on
watermelon, Megali et al. (1992) and Darwish et al. (1996) on pea. While few
studies available about the susceptibility of different pepper varieties to mite
infestations, Megali and Faris (1997), and Iskandar et al. (2002) on pepper,
Abou-Zaid (2007) on five different cucumber cultivars.

The present study was undertaken in a greenhouse to estimate the
population fluctuation of the two spotted spider mite, T. urticae on four
pepper varieties; two with yellow-coloured fruits (Llobii and Cobly) and two
with red-coloured fruits (Lorekii and Depika). Also, analysis of some specific
chemical constituents includes total sugar, total phenols, total free amino
acids and total carbohydrate of all pepper varieties leaflets was carried out.

MATERIALS AND METHODS

An experiment was conducted during the period from October, 2006 to
May, 2007 in a glasshouse at Qalubia governorate. Nursery of four pepper
varieties, i.e. two with yellow-coloured fruits (Llobii and Cobly) and two with
red-coloured fruits (Lorekii and Depika) were transplanted. Two rows of each
four varieties was cultivated alternatively and replicated four times for each
variety. After three weeks from transplanting, weekly samples of ten leaves
of each variety were picked and placed separately into plastic bag and
transported to the laboratory. All mite stages (egg, immature and adult) were
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counted using stereomicroscope and the average number of mite stages per
10 leaves were tabulated.

One-way analysis of variance (ANOVA) and mean comparison using
Fisher’s least significant difference (LSD) were conducted for the number of
phytophagous mite, using the Super ANOVA program (Gagnon et al., 1989).
Significance level was P < 0.05.

Chemical analysis of pepper leaves: Three weeks after

transplanting,

Samples of Pepper leaves of the four pepper varieties were collected and
transferred to laboratory for analysis. Leaves were cut to small pieces. Five
grams of these pieces for each variety were kept in small glasses which
contain 50 ml ethyl alcohol 80 % at 10°C in the refrigerator. Samples were
taken out of the refrigerator for homogenizing using a mixer. The
homogenized samples were filtered through G-3 silica filter paper. Ethyl
alcohol was added to the filterate up to 100 ml volume. Chemical analysis of
some specific chemical constituents for the filterate was done according to
the following procedures:

1- Total phenols determined by the colorimetric method of Floin-Denis as

described by Swain and Hillis (1959).

2- Total amino acids were estimated as total of free amino acids according to

Rosen (1965).

3- Total carbohydrates were estimated as total soluble sugars and total non-

soluble sugar. They were determined according to Smith et al. (1965).

RESULTS AND DISCUSSION
Population dynamics of the two-spotted spider mite on pepper

varieties:

The mite population dynamic is recorded over the whole season as
weekly samples and graphically illustrated in (Figure 1) during 2006/2007
growing season on four pepper varieties. As for red coloured fruit varieties
(Lorekii and Depika) the infestations by two spotted spider mite, T. urticae
were early started and their population remained very lower 2.35 individuals
for Lorekii and 6.90 individuals / leaves for Depika, to mid November; next
the population started to increase rapidly to a peak in the mid of January and
then the population decreased rapidly for both varieties. After that, they
started to increase again towards the second peak and their maximum in the
mid of April 342 individuals for Lorekii and 325.84 individuals / leaves for
Depika after that the population decreased gradually till the end of the pepper
growing season (Figure 1).
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Figure 1
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The infestations by T. urticae on yellow colcur fruits and (Liobii and
Cobhly) were zero at the three primary inspections (26 October to 9
November; Figure 1). The spider mite populations appeared with few
numbers 2.61 for Llobii and 2.81 individuals for Cobly on 16 November and
gradually increased to reach its maximum on 22 of March 86.12 individuals /
leaves for Llobii. While for Cobly the population gradually increased to reach
its maximum on 19 April 119.03 individuals / leaves; then the population
decreased till the end of the growing season.

The overall mean numbers of spider mite eggs were significantly different
among the pepper verities, being higher for pepper varieties with red colour
fruits (Lorekii 71.88 eggs and Depika 70.12 eggs / leaves) than those with
yellow colour fruits (Llobii 18.51 eggs and Cobly16.40 eggs / leaves; F3 116 =
23.15; p< 0.05; Table 1). Also, there was a significant difference in average
number of immature stages among the leaflets of pepper verities (F3116 =
25.46; p< 0.05). Likewise, over all mean numbers of adult stage were
significant difference among the pepper verities, being higher on pepper
varieties with red colour fruits (Lorekii 20.11 and Depika 16.03 individuals/
leaves) than those with yellow colour fruits (Llobii 5.76 and Cobly 5.88
individuals/ leaves; F3 116 = 17.91; p< 0.05)

The results showed that the two pepper varieties with red colour fruits
were more susceptible cultivars as their leaves had significantly higher total
over all mean number of spider mite stages (166.80 for Lorekii and 156.68
individuals /leaf for Depika; Table 1), than those with yellow colour fruits
(41.24 for Llobii and 37.58 individuals /leaflet for Cobly; LSD; P < 0.05) which
are more resistant ones to T. urtica infestation..

The previous results are generally in agreement with results conducted
before to evaluate the susceptibility of different vegetables varieties to the
red spider mite infestation. Helaly et al. (1982) reported that Azmerly variety
proved more favourable than Fetriat for T. urticae infestation on cowpea.
Megali et al. (1992) stated that among the 16 pea cultivars; Danue, Norvist
and Helka were the most tolerant cultivars to mite infestation. Doss et al.
(1995) studied the comparative tolerance of three bean cultivars (Helda,
Cerbo and Novax) to infestation with the spider mite, T. arabicus, and
reported that the highly infested cultivars by the spider mite was Helda, while
Cerbo was moderately invested and Novax had the lowest infestation. Also,
Megali and Faris (1997) reported that among 42 bean cultivars tested to
infestation by two-spotted spider mites, the cultivars HAB450, Kentucky-Blue
and Flex were tolerant to mites infestation compared to the cultivars BARC-
RR3, Tavera RS and Flexo. Iskandar et al. (2002) tested 13 pepper varieties
against spider mites infestation, and found that both sweet and hot pepper
groups were liable to mite infestation, but sweet pepper group was more
susceptible to mite infestation than hot one; they found that Gedeon F1 and
Pant F1 was the most resistant sweet pepper varieties also, Elpaso and
Kayeen Lang Slim was the most resistant hot pepper varieties.
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Chemical analysis of pepper leaves:

Several workers have noted that different vegetable varieties present
different effects of the potentials for phytophagous mites. The difference in
suitability may be related to the chemical constitution of the host plant, to the
leaf structure or to physical surface. Analysis of some chemical constituents
of leaflets of the four pepper varieties showed that red coloured-fruits pepper
varieties higher amount of total sugar (23.75% for Lorekii and 24.92 % for
Depika; Table 2) and total carbohydrate (23.87 % and 24.93 % for the same
varieties respectively), compared to the yellow-coloured fruit varieties which
had les amount of total sugar (19.44 % for Llobii and 19.32 % for Cobly) and
total carbohydrate (19.75 and 18.92 % respectively). While the reverse was
true with total phenols where the yellow-coloured fruit varieties had the
higher amount (0.29 % for Llobii and 0.30 % for Cobly) and total free amino
acids (0.075 and 0.081 %, respectively), compared to the red-coloured fruit
varieties which had amount of total phenols (0.26 for Lorekii and 0.25 % for
Depika) and total free amino acids (0.052 and 0.053 % respectively).

Table (2): Chemical constituents of pepper leaves of four varieties

Varieties Chemical

Total Total Total free Total
Sugar (%) Phenols (%) | Amino acids Carbohydrates
/100 g (%) (%)

Yellow-coulured fruits varietie

Llobii 0.29 0.075
Cobly 0.30 0.081
-coulured fruits varietie

Lorekii 0.26 0.052
Depika 0.25 0.053

There are many reports about chemical constituents of resistant and
susceptible plants to mite infestation. Differentiations in their total phenols,
total amino acids and total carbohydrates are affected by mite infestation.
Analysis of chemical constituents of leaflets of pepper varieties showed that
red coloured-fruits varieties had significantly higher number of
phytophagous mite species (LSD; P < 0.05) which was associated with higher
levels of sugar content (23.75% for Lorekii and 24.92 % for Depika; Table 2)
and these indicate a positive significant relationship with the population
densities and sugar content. While the reverse was true with total phenol
(0.26 for Lorekii and 0.25 % for Depika) and total free amino acids (0.052 and
0.053 % respectively), which indicate negative significant relationships with
the population densities. On the contrary, the yellow-coloured fruit varieties
exhibited lower infestation number of phytophagous mite (LSD; P < 0.05) and
this was associated with lower levels of sugar content (19.44 % for Llobii and
19.32 % for Cobly), while the reverse was true with total phenol (0.29 % for
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Llobii and 0.30 % for Cobly) and total free amino acids (0.075 and 0.081 %
respectively), which indicated negatively significant relationships with the
population densities as the results throughout the growing season.

The results confined that the increasing of total sugar content lead to an
increase in the population of Tetranychus uticae on the tested varitites, while
a negative relationship was detected with total phenol and free amino acids.
Current findings agreed with previous studies, the high infestation of the
mite may be related to the high sugar content exhibited (Nel, 1989 and El-
Saiedy, 2003). Kielkiewiez et al. (1983); El-Saiedy (2003) and Mahgoub (2004)
stated that the phenol content distribution in the infested tissues of the
resistance leaves is considered as an important factor in the defense
reactions of plants against mite attacks. It was evident from the above results
that the red coloured-fruits varieties (Lorekii and Depika) were more suitable
hosts for T. urticae. Contrary, the yellow-coloured fruit varieties (Llobii and
Cobly) poor hosts for T. urticae, we recommend growing the yellow-coloured
fruit varieties which previously classified as higher resistance ones.

REFERENCES

Abdallah, A. A. (2002). Potential of predatory phytoseiid mites to control
phytophagous mites. Ph.D. Thesis, Imperial College, London Univ., UK,
237 pp.

Abou-Zaid Aziza M. M. (2007). Studies on some mites infesting cucumber
crop with the application of some IPM aspects. Ph.D. Thesis, Fac. of
Science for Girls. Al-Azhar Univ., Egypt, 204 pp.

Dahms, R. G. (1972). Techniques in the evaluation and development of host
plant resistance. J. Environ. Qual., 1; 254-259.

Darwish, M. A., M. K. Megali, A. M. Gabr and A. K. F. Iskandar (1996).
Evaluation of pea varieties for susceptibility to natural infestation with the
two spotted spider mite, Tetranychus urticae Koch in Egypt. Al-Azhar J.
Agric. Res., 23 : 233-238.

Doss, S. A., S. M. Ibrahim, N.G. Iskander and A.K.F. Iskandar (1995). Relative
susceptibility of three bean cultivars planted under plastic greenhouses to
both of leafminer, Liriomyza trifolii (Burgess) and spider mite,
Tetranychus arabicus Attiah. Bull. Ent. Soc. Egypté, 73 : 135-142.

East, D. A. and J. V. Edelson (1990). Evaluation of watermelon cultivars for
resistance to spider mites. Research report, Agric. Exp. Sta., Div. of
Agric., Oklahoma State Univ., 4 pp.

EL-Saiedy, A.M.A. (2003). Integrated control of red spider mite Tetranychus
urticae Koch on strawberry plants. Ph.D. Thesis, Fac. of Agric. Cairo
Univ., Egypt. 171pp.

Farrag, A.M.l., A. S. Abdel-Salam, M. A. El-Guindy, G. N. El-Sayed and M.l
Wahba (1980). The spider mite (Tetranychus arabicus Attiah) infestation in
relation to varieties and plantation date of bean and its control. Proc. 1
Conf., Plant Prot. Res. Inst., Vol. 3 : 17-29.

YYAR



Gagnon, J., J. M. Roth, M. Carroll, K. A. Haycock, J. Plamondon, D. S.
Feldman and J. Simpsoon (1989). Super ANOV accessible general linear
modelling. Abacus Concepts, Berkeley, CA.

Helaly, M.M., A.E. Ibrahim and M.R.A. Saleh (1982). Fluctuations of population
densities of Empoasca sp., Aphis craccivora Koch and Teranychus
arabicus Attiah attacking cowpea plants at Zagazig, Egypt. Bull. Soc. Ent.
Egypte, 64: 35-43.

Iskandar, A. K. F., H. M. El-Khateeb and N. H. Habashy (2002). Relative
susceptibility of some pepper varieties to the two spotted spider mite,
Tetranychus arabicus Attiah infestation under natural field conditions.
2nd International Conference, Plant Protection Research Institute, Cairo,
Egypt, 21-24 December, 2002, Vol. 1: 27-32.

Kielkiewicz, M., M. Van de Vrie and M.V. Vrie (1983). Histological studies
strawberry leaves damaged by the spotted spider mite Tetranychus
urticae; some aspects of plant self defense. Mededelingen Van de
Faculteit Landbouwwenshappen, Rijksumiversitieit Gent. 48 (2): 235-245.

Kunimoto, Y. (2000). Management of spider mites on strawberry Asuka Ruby
by acarcide applications after planting and leaf picking. Proceeding of the
Kansai Plant Protection Society No. 42,23-26.

Mckinlay, R.G. and M. E. Thomson (1987). Recent field experiments on
acaricidal control of two-spotted spider mites on strawberries. Dundee
Uk., Association for Crop Protection in Northern Britain 373-377.

Mahgoub, A. E. A. (2004). Effect of chemical structure of some host plant
leaves on two spotted spider mite. 9" Conf. Agric. Dev. Res. Fac. Agric.
Ain-Shams Univ., Cairo, Egypt. 179-181.

Megali, M. K. and F.S. Faris (1997). Evaluation of some snap bean cultivars
for yield and yield component and infestation by spider mites,
Tetranychus arabicus Attiah. Egypt. J. Appl. Sci., 12 (11): 257-266.

Megali, M. K., S.A.G. Metwally and F.S. Faris (1992). Evaluation of some pea
cultivars to leafminer, thrips and two-spotted spider mite with reference to
yield and yield components. Zagazig J. Agric. Res., 19 (4): 1897-1905.

Nel, A. (1989). Some promising aspects concerning cotton resistance to red
spider mite infestation. J. Agric. Soci. of Southern Africa. 52 (2): 328-329.
Painter, R.H. (1951). Insect Resistance in Crop Plants. McMillan Co., New

York.

Rosen, H. (1965). A modified ninhydrin colorimetric analysis for amino acids.
Arch. Biochem. Biophys., 67 : 10-15.

Sharaf, N.S. (1986). Suitability of three host plants for the mass rearing of
two-spotted spider mite under greenhouse conditions. Dirasat., 13 (5):
151-156.

Smith, F.M.A., D.K.H. Gilles and C. Geeds (1965). Colorimetric method for
determination of sugar and related substances. Anal. Chem., 28 : 350.

Swain, J. and P. Hillis (1959). The quantitative analysis of phenolic
constituent. J. Sci. Food Agric., 16:63.

Trumble, J. P. and H. Nakakihara (1984). Two-spotted spider mite control on
strawberries. Insectic. and Acaric. Tests, 8: 91-92.

YYAV



CninBal) g3 gkl g lSY) dland Agalina
JALAY ¥ Alwsl) s Al 4oy Tetranychus urticae 4l

(", Balaa dana () i Ua agal () diae Lass
(M gamall JleS tea) daaa el

SN . Ay daala . Ae )l S e l)3 Olgaad) and -
3')#\-‘;3.\3\. Gigaall aglll 3Sall . cladl) B, e.ué -y
Saad) . A Ae )3l Gigadl e @bl Ay Cigay agaa Y

il padlal)

Gkl g3 gial) gL AlaY) il Lgeally dpad eyl dugta) B
(Llobii and Cobly) ¢sil) jial Gliia (JAlN (e cilial a)) Ao salad Gl
Wby @b oinal Jilladl) (g )l 5 .(Lorekii and Depika) st saal GlAY
.ABY) gy

olai Lgdhgl o Lalua ST el sl clgd JalaN Gilia) ) duball Cuaag)
Al 8 YY) Lorekii ) Ciiuall Audlly aagd) (Ailida lshl) Gugsls¥) o 8,58 dlasly
Ml 33 V%, r Depika J) cilall g 489 J< Ly VI, AN 9 A3l lshl VE,AY
S sl clgd ClaY) e S (Adyg JS Aday VN Y g ARl dlehl V0¥
Lag VA0 g 4ally p&jlehl V1,9A 5 &b 3h 0,V Liobii ) Cilall duuilld)
Vit g Al gkl Veo,¥Y g Al 3 o, AN Cobly J diiall 5 ddy J
(49 Jst Lay

Jalail) elily . ug YL Lgibal Jamag aBisll aslassl (gginall ¢ Bl 299 Sy
lug S (o 5,88 Mol lual yaal) ¢yl cilsd JAISN Cilial by JAIAY (3 gY lsast)
5 Lorekii Jl ciiall % YY¥,Ve Ly g dua) A8, A Sl A Balyy Jasis Al
@sinag Aal) BUSY Jua o dage ABDe 1elg ((Depika J) Ciiall % Y€,4Y

YYAA



Sl
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