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ABSTRACT: An experiment was conducted in a greenhouse at Qalubiea
Governorate to estimate the population dynamics of the two spoftted 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 alf 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 / feaflet 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, 16.88 immature and 18.51
eqggs / leaflet for Llobii and 5.88 adufts, 15.31 immature and 16.40 eggs /
leafiet for Cobiy; LSD; P < 0.05), which are iea susceptible ones fo T. urficae.

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 fiigher number of phytophagous mite (LSD; P < 6.05; whichi 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 Liobii and
19.32 % for Cobly), contrary to total phenol (0.29 % for Llobiji and 0.30 % for
Cobly), which indicates a negative significant refationship with the
population densities.

Key words: population dynamics Two-spotted spider mite, Tetranychus
urticae, yeliow-coloured pepper fruits (Llobii and Cobly), red-coloured pepper
fruits (Lorekii and Depika), chemical constituents.
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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
quantity 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 cuitivars when given a free choice. Painter {1851) defined
tolerance as a resistance in which the plant shows an zbility 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) , Fast 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-¢oloured fruits (Liobii and Cobly} and two
with red-coioured fruits {Lorekii and Depika). Aiso, 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 yeliow-coloured fruits (Llobii and Cobly) and two with
red-coloured fruits (L.orekii 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 aduit) were
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counted using stereomicroscope and the average humber 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 aumber 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 cuf to small pieces. Five
grams of these pieces for each variety were kept in small glasses which
contain 50 mi 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 mi volume. Chemical analysis of
some specific chemical constituents for the filterate was done according to
the foliowing procedures:

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

described by Swain and Hillis (1959). ,

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

Rosen (1865).

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

scluble sugar. They were determined according to Smith et a/. (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 graphicaily 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 spoited spider mite, T. uriicae
were eariy staried and their popuiation remained very lower 2.35 individuais
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 individuais 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: The population dynamic of T. urticae mobile individuais infested leaves of four pepper varieties.



Population dynamics of the two spofted spider mite..........................

The infestations by T. urticae on yellow colcur fruits and (Liobii and
Cobhly) were zero at the three primary inspections (26 October to ¢
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 Liobii. 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 f leaves; F; 145 =
23.15; p< 0.05; Table 1). Also, there was a significant difference in average
number of immature stages among the leafiets of pepper verities (F; 4 =
25486; 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 (Lorekil 20.11 and Depika 16.03 individuals/
leaves) than those with yeHow colour fruits (Liobii 5.76 and Cobly 5.88
individuals/ leaves; F; 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 tofal
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 Liohii and 37.58 individuals /leaflet for Cobly; LSD; P < 0.05) which
are more resistant ones to T. urtica infestation..

The previous resuits are generally in agreement with results conducted
before to evaluate the susceptibility of different vegetables varieties to the
red spider mite infestation. Helaly ef al. (1982) reported that Azmerly variety
proved more favourable than Fetriat for 7. urticae infestation on cowpea.
Megali et al (1992) stated that arnong the 16 pea cultivars; Danue, Norvist
and Hefka were the most tolerant cuitivars to mite infestation. Doss et al.
{1995) studied the comparative tolerance of three bean cullivars {Helda,
Cerbo and Novax) to infestation with the spider mite, 7. arabicus, and
reported that the highly infested cultivars by the spider mite was Helda, whiie
Cerbo was moderately invested and Novax had the lowest infestation. Also,
Megali and Faris (1997) reported that among 42 hean cultivars tested to
infestation by two-spotted spider mites, the cultivars HAB450, Kentucky-Blue
and Flex were tolerant to mites infestation compared to the cuitivars BARC-
RR3, Tavera RS and Flexo. Iskandar ef 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 Ft 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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Table (1): Over all mean numbelrs osider mite stages on leaves of the four

pepper varieties

Yellow

Llobii

v8Le

Observed (means) followed by different s
other (P < 0.05) LSD test

ubscript letters within.

Mean + 8D Max, | Min, Mean + SD Max. | Min.J

70.12 + 47.52, 150.0 | 41 71.68 £ 47.81, 16.40£15.71, | 52.8 0.0 18.51% 13.04 .,i 37.1 ! 0.0
Immature stages -

70.53147.44, 143.7 | 1.2 74.81 £ 49.23, O;I] 153121418, | 47.2 0.0 16.98 + 1270, ] 351 0.0

dutt

16.03 + 10.50, 351 1.5 20.11 £ 13.83, 19.0 0.0 576479, 14.5 0.0

Total populations
156.68+ 104,14, | 3258 | 6.9 ; 166.80+109.77, | 23| 37583515, 41,24 £ 29.97,

rows are significantly different from each
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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 yeilow-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).

Varieties Chemical
Total i Total | Totalfree Total

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

YeHow-coulured fruits variefie
Llobit § 19.44 0.29 0.075
Cobly | — 19.32 0.30 0.081
Red-coulured fruits varietie
Lorekii 23.75 0.26 0.052
Depika 24.92 0.25 0.053

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

There are many reports about chemical constituents of resistant and
susceptible plants to mite infestation. Differentiations in their total phenols,
total amine acids and total carbohydrates are affected by mite infestation,
Analysis of chemical constituents of teaflets 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 phenof
{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 totai 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 resuits 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 Ei-
Saiedy, 2003). Kielkiewiez et al. (1983); El-Saiedy (2003) and Mahgoub (2004)
stated that the phencl 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 yeliow-coloured fruit varieties (LIobii and
Cobly) poor hosts for T. urticae, we recommend growing the yellow-coloured
fruit varieties which previously classified as higher resistance ones,
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