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ABSTRACT: An experiment was conducted in a field at Menoufiya Governorate fo estimate
the effect of intercropping of certain medical and or aromatic plants; as well as sow spacing on
kidney bean plantation on the population of the two spotted spider mite, Tetranychus urticas
Koch in spring period during the two successive seasons (2010 and 2011). Kidney bean plant
was cuftivated as a control, each plant species of mint, fennel and biack cumin was
intercropped with the bean plant, and four sow spacing of kidney bean were chosen 10, 20, 30
and 40cm.
The obtained resulls indicated that the popufation average numbers of the two spotted spider
mite, T. urticae was a significantly different among the four different treatments in the both
seasons (LSD; P < 0.05). The fennel infercropped on bean plant showed the lowest spider mite
population, followed by the mint and black cumin whereas; the bean plant alone had the highest
spider mite population during the two seasons.
Results showed that there was a significant difference among the population average humbers
of the two spoited spider mite, T. urticae infesting kidney bean in different spaces in each
treatment (LSD; P < 0.05). Generally, the functional relationship between sow spacing and
infesting was decreasing relationship (as the spacing increases, infesting decreases) so the
forty cm spacing was the best spacing treated in reducing the population of the spider mite, T,
urticae.
in conclusion, the discussion of the experiment suggested that intercropping fennel plants and
cultivating in bean at spacing of 40cm are the best for suppression of spider mite which are
important fools in integrated controf program.

Key words: Two-spotted spider mite, Tetranychus urticae, intercropping, medical and
aromatic plants, Nigella Sativa L, Foeniculum vulgare Miller, Mentha Viridis Hort kidney bean,
Phaseolus vulgaris L. :

INTRODUCTION the plant sap (one mite can feed on 18 to 22

There is a high importance for the plant cells in 1 minute}. This species covers
vegetable crops in Egypt, especially the the leaves with a mass of silken webbing
kidney bean Phaseolus vulgaris L., as it is (Blauvelt, 1945; Grandjean, 1948; Abdallah,
one of high protein content in addition to an 2002). It has been recorded feeding on
economic importance for the farmers in approximately 1200 described plant species
Delta area, Egypt. Many pests attack the in 70 genera (Bolland et al., 1998, Walter
crops in the field e.g. the two spotted mite and Proctor, 1999; Ragkou et al, 2004).
Tetranychus  urticae  Koch  (Family: ~ Several studies were conducted in and out
Tetranychidae), which cause  great of Egypt on the intercropping of several
economical loss to many crop species crops or. pest infe station (Hassan et
allover the world (So, 1991; Abdallah et a/., al., 1989; Omar et al, 1983 and 1994,

2001; Ragkou st al., 2004). The serious pest Habashi, 2000; Megali et al, 2000; Rizk,
aftacks plants, 7. urticae feeds by sucking 2000, Rizk and Mikhail, 2000; Rizk st al.,
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2002; Kong ef al, 2005 and Abcu-zaid,
2007).

Intercropping plants of several crops is
considered common practices in agriculture
in Egypt, as most farmers intercropped their
crops in order to obtain high incomre from
unit area, and this procedures affect on both
final yield of the major crops and on the
pests community. Rizk (2000) stated that
diversification of crop habitats frequently
results in reduced pest increase, it is often
claimed that intercropping can give better
control of pests than mono-cropping.

Intercropping two crops in the same field
proved its efficiency to minimize the pest
population, in the same time getting
additional crop.

Estimation of the liability of kidney bean
plant alone in addition to the same plant
species intercropped on mint, fennel and
black cumin to infestation with 7. urticae in
the field in order to select the most
distasteful one to 7. urticae to avoid use any
of chemical to control this pest.

There were several studies on the effect
of intercropping in some vegetable crops to
confrol pests such as; Mateeva ef al. (1998)
in Bulgaria. Also, Some Egyptian workers
investigated the effect of sowing spacing in
some vegetables (Conference Proceeding
2004).

The present current study aimed to throw
light on role of intercropping in ccntrolling
the two spotted spider mite T. urticas to
achieve safe agricuiture environment.

MATERIALS AND METHODS

A field experiment was conductad as a
completely randomized design, in spring
period during the two successive seasons in
kidney bean plantation. Four different
treatments were: kidney bean plants alone
as a control, each plant species of mint,
fennel and black cumin were intercropped
on the bean plants and four sow spacing of
bean were chosen 10, 20, 30 and 40cm.

In order to study the effect of
intercropping mint, fennel and black cumin
on kidney bean plants and the effect of
sowing spacing to control spider mite pest.
Leaf samples were collected every two

weeks: 15, 30, 45, 80, 75 and 90 days from
sowing. Eight leaflets were taken randomly
from each treatment and placed directly into
plastic bags and transported to the
laboratory. All mite stages (eggs, immatures
and adults) were counted using stereoscopic
binocular microscope and the average
numbers of mites were tabulated. For each
treatment; the average of whole numbers of
spider mite, 7. urficae under the 4 spacing
used was calculated to compare the
population average numbers of spider mite,
T. urticae due to the type of the medical or
aromatic plant irrespective of the spacing.

The agricultural practices were dene as
normal in the similar field crop, which were
kept free from any pesticides. On the other
side, the plants were left to the natural
infestation and no artificial infestation was
conducted.

One-way analysis of variance (ANOVA)
and mean comparison using Fisher's least
significant difference (LSD) were conducted
for the numbers of phytophagous mite, using
the Super ANOVA program (Gagnon ef al.,
1989). Significance level was P = 0.08.

RESULTS AND DISCUSSION

The suppression of populations of the
spider mite Tetranychus  urticae by
intercropping some medical and aromatic
plants (black cumin, fennei and mint) and
sow spacing was investigated on kidney
bean plants in spring period during the two
successive seasons in the field.
A) Influence of intercropping aromatic
plants on populations of the spider mite .
urticae. (Table 1) shows the average
numbers of spider mite, T. urticae due to
each of the 4 chosen spacing under each of
the intercropping of black cumin, fennel and
mint as well as the control treatment from
the data of the two cultivated seasons. The
average of whole numbers of spider mite, T.
urticae on each of kidney bean plant leaflets
were significantly different among all
treatments in the both seasons (P < 0.05). In
case of fennel which was intercropped on
bean plant it was the most distasteful as its
leaflets harbored the lowest whole average
number of spider mite stages (13.69
individuals/leafiet iet in the 1* season and
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Table (1): Effect of both intercropping and sow spacing of some plants with kidney bean on spider mite, T. urticae infestation
during two successive seasons. '

Mean numbers of T. urticaelleaﬂéts

Spacing .
\ First season
Intercroppifi
40cm 30cm 20cm 10cm Average .
plants on bean Mean + SD # Mean £ SD # Mean £ SD # Mean + SD # Mean + SD

epyL

Black cumin 2256+11.12, | g | 292121388, | ¢ | 36.79£2458,. | & 40.21 +28.38, p i 32191 18.44,
Fennel 1288671, | o | 1250£656, | o | 15982680, | A 1340+ 6.74,, A | 1369+544,
Mint 19.21+550, | s | 2098+ 5.64 a | B | 375211361, | g 36.02 £ 14.97, p | 28431729,
alone (Control) 48652837, | ¢ | 77.83+11.38, | p | 123.26+£19.72,. | ¢ 158.40 + 34.34 4 c | 102.03+12.87,
Second season
Black cumin 15.75+3.04, | s | 22291402, | o | 3290+x929. | g 3250+ 13.72, g | 25.86+6.19,
Fennel 2586+£619, | A 10.63+463, | A 11.88 £ 5.33, A 12.13 £ 5.49, A 10.54 + 3.09,
Mint 1583+410, | g | 1810388, | s | 35352665, | g 45.02 +9.09, c | 28581352
alone (Control) 43851501, | ¢ | 6621+1012, | p | 124424+£2190. | o | 17100436604 | p | 101.37 £ 14.09,

- Mean t SD in spacing followed by different subscript small tetters within row are significantly different from each other while Mean + SD in average of

whole followed by different subscript smail letters within column are significantly different from each other in each season P < 0.05) LSD test

- Means in column # followed by different subscript capital letters within columns are significantly different from each other in each season (P < 0.05)

LSD test
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10.54 in the 2™ season; LSD; P < 0.05;
Table 1). They were significantly moderate
infestations in cases of mint and black cumin
which were intercropped on bean plant
(28.43 individuals/leaflet iet in the 1* season
and 2586 in the 2™ season also, 32.19
individuals/ieaflet let in the 1% season and
28.58 in the 2™ season respectively; LSD; P
< 0.05). The highest whole average number
of spider mite infestations was recorded in
case of bean plant alone (102.02 individuals
in the 1* season and 101.37 in 2011/ieaf;
LSD; P < 0.001), which was the most liable
one to the T. urficae stages.

The obtained results are generally in
agreement with that recorded by many
authors; Allam et al. (2009) found that the
aromatic plants when were intercropped on
some bean varieties played an important
role to reduce popuiation of T. urticae in
Gharbia and Fayom Governoraies. Mateeva
ef al. (1998) proved that the density of some
pests including 7. urticag was significantly
reduced under intercropping compared with
the sole crop. Influence of sowing spacing
on populations of the spider mite T urticae:
The results indicated that there was a
significant difference among the average
numbers of spider mite, T. urticae infesting
kidney bean plants in different spacing
during the two seasons in each treatment
(LSD; P < 0.05). The relation bestween the
population average numbers of spider mite,
T. urticae on kidney bean plants in each
treatment and sow spacing are graphically
illustrated in figure 1 for the first season,
also figure 2 shows the same data for the
second season.

The population remained very low in
average 12.88 individuals/leaflet let at
spacing of 40cm to reach 1013.40
individuals/ leaflets at spacing of 10cm for
hean plant which was intercropped with
fennel. Likewise, the bean plant which was
intercropped with mint was moderate
infestation 19.21 individuals/leaflet let at
spacing of 40cm fo reach to 36.02
individuals/leaflet let at spacing of 10cm
also; the bean pilant which was intercropped
with black cumin was 22.56
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individuals/leaflet at spacing of 40cm to
reach to 40.21 individuals/leaflet let at
spacing of 10cm. In the contral treatment:
the spider mite populations appeared with
48.65 individuals/ieaflet let for spacing 40cm
while was gradually increased to reach
77.83 and it was 123.25 individuals/ieaflet
for spacing 20cm and it was increased to
reach to the maximum number 158.40 for
spacing 10cm (Table 1 and Figure 1).

The same trend of the result data in the
1* season was again confirmed in the 2™
season: as the density of mites was higher
in the narrow space plantation of 10¢m than
those of the wider spaces 20, 30 and 40cm,
There is no considerable difference between
numbers of mites in the first season and that
of the second season consequently there
will be no significance in discussing the
results represented by each of the two
figures: Figure 1 and Figure 2.

The above discussion leads to:

1- intercropping of medical or aromatic
plants: fennel, mint and black cumin
decreases the average numbers of mites
to 13.69, 28.43 and 32.19 compared with
102.03 individuals/leaflet when the bean
was cultivated alone.

2- There is no signhificance in the population
average numbers of spider mite, T.
urticae when intercropping mint or black
cumin.

3- The best intercropping medical plant in
decreasing the infesting of spider mite, T.
urticae is fennel.

4- The best sow spacing used decreasing
the infesting of the average numbers of
spider mite, T. urticae is 40 cm.

The lowest infestation was recorded
when intercropping fennel and cultivating in
bean at spacing of 40c¢cm which are
important tools in integrated control
program. Most classical biological control
programs have been aimed to control pests
in agro-ecosystems, with significant success
measured in terms of long-term economic
and public health.
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Figure 1: The relation between the population average numbers of spider mite, T. urticae and spacing for each medical or
aromatic plant as well as for the control in the first season
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Figure 2: The relation between the average numbers of spider mite, 7. urticae and spacing for each medical or aromatic plant as
well as for the control in the second season
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