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Abstract.- The efficacy of three miticides viz. Pyrida, Ethion and Agrifol was tested against two-spotted spider
mite, Tetranychus urticae Koch (Acari: Tetranychidae) on three almond (Prunus dulcis) cultivars viz. Ferraster,
Karishma and Lajawab. All the three miticides significantly reduced the mite populations on all the tested cultivars as
compared to the check. Pyrida was the most effective miticide, followed by Ethion and Agrifol. Mean mite
populations after three cumulative sprays on these varieties recorded per leaf after 1, 3, 7, 10 and 15 days was 0.52,
0.22, 2.44, 3.19 and 3.85, respectively, with Pyrida; 2.04, 0.96, 3.70, 5.04 and 6.22, respectively, with Ethion; and
3.93, 2.63, 6.07, 8.74 and 10.55, respectively with Agrifol, as compared with 42.22, 47.37, 46.52, 54.15 and 57.18 for
the check. Overall mean mite population after three spays on three varieties, Ferraster Karishma and Lajawab was
noted as 4.87, 1.91 and 2.60 for Pyrida, 2.82, 3.09 and 4.86 for Ethion, and 5.00, 5.62 and 8.54 for Agrifol as
compared to 48.24, 48.56 and 56.71 mite per leaf on untreated trees, respectively. It is concluded from these results
that Pyrida was the best insecticide followed by Ethion and Agrifol for the control of T. urticae on the basis of their
performance; three sprays are recommended. Variety Lajawab was more susceptible to T. urticae than Ferraster and
Karishma.
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INTRODUCTION

Almond (Prunus dulcis) is the most

important stone fruit grown in Pakistan. It is very
delicious with high nutritional value (Agunbiade
and Olanlokun, 2006). Almond is attacked by a
number of insect pests. Some of major pests are
ants, oriental fruit moth, peach twig borer, tree
borer, brown mites and two spotted spider mites.
Among spider mites, Tetranychus urticae is of
immense importance as it causes serious damage in
almond growing regions of the world (Helle and
Sabelis, 1985). It occurs on a wide range of host
plants especially in warm and dry climates. T.
urticae feed by penetrating the plant tissues with its
mouthparts and is found on the under side of leaf. It
spins fine strands of webbing on the host plant. It is
estimated that 18-22 cells are destroyed/min
(Bunescu et al., 1995). If feeding is continued, it
causes a stippled blanched effect and later the
leaves turn yellow, grey or bronze. Complete
defoliation may occur if the mites are not controlled
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(Tuttle and Barker, 1968). In addition to apple, pear,
peach, plum and almond, many shade trees and
weeds are also attacked by this pest (Khan et al.,
2003).

In spite of the immense importance of
almond, no attention has so far been paid to the
losses caused by T. urticae. These losses cause
reduction in production and affect the quality of the
almond. Keeping in view the economic importance
of spider mites, this study was initiated with the
objectives to evaluate the efficacy of various
miticides against this mite on three almond varieties
and to determine the number of sprays required to
suppress this noxious pest.

MATERIALS AND METHODS

Efficacy of three miticides namely, Pyrida,
Ethion and Agrifol was studied on three cultivars of
almond viz., Ferraster, Karishma and Lajawab
against two-spotted spider mite, Tetranychus
urticae.

The orchard selected for the trial comprised
96, 22 year-old trees, with 16 trees in each row and
a total of 6 rows. En adjacent rows, having 16 tree
each, belonged to~each variety. In this way the total
number of trees in each variety was 32. Plant to
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plant and row-to-row distance was 6.5 x 6.5 m,
respectively. The experiment was designated as
three factorial (miticides x varieties x days) in a
Randomized Complete Block Design (RCBD).
Factor one was comprised of four treatments: three
miticides, Agrifol (Dicofol) 20EC, Ethion (Ethion)
45.5EC, and Pyrida (Pyridaben) 15EC, plus a check.
Factor two was 3 almond ties, , Ferraster,
Karishma and Lajawab, whireractor three was (five)
time intervals (Days 1, 3, 7, 10 and 15 after spray
application). Two trees of each variety were
randomly assigned to each treatment. One tree was
left untreated as buffer zone between each
treatment. A total of 72 trees were used for the
experiment. this way each treatment was
replicated thrée—dmes. The orchard was monitored
regularly at an interval of seven days from the
beginning of spring (March) to detect the
appearance of spider mites.

Miticides applications were initiated on May
21, June 06 and June 23 2002, respectively. Trees
were sprayed with the miticides Agrifol, Ethion and
Pyrida @ 200 mL, 200 mL and 100 mL 100 L?
water, respectively, by using knapsack sprayer when
mite populations reached the EIL of 6-8 mites per
leaf (Hadi, 1992). Population ities E ber of
spider mites/leaf) were recordeu—at an inwrval of 1,
3, 7, 10 and 15 days after each spray. Fifteen leaves
were randomly sampled from each top, bottom,
inner and outer portions. refore 60 leaves were
sampled from each tree; 120 total leaves were
collected from two trees i.e. each treatment. The
leaves were brought to the laboratory for counting
the number of spider mites (T. urticae) under
binocular microscope. Population densities of spider
mites were estimated from each of the two trees of
total 30 leaves per treatment. Data obtained was
statistically analyzed using factorial model for
RCBD in Statistical Analysis Software E
Institute, 1995) and means for each factor and
interactions were compared for significance, using
LSD test.

RESULTS
Population density of spider mites after first spray

The results of three miticides on the
population density of two-spotted spider mites, T.

urticae are presented in Table I. All the three
miticides were found significantly effective in
reducing the spider mite population on all the three
almond cultivars than untreated trees. Pyrida was
found to be highly significantly superior to Ethion
and Agrifol. It reduced populations to 0.00 mite/leaf
on varieties Ferraster and Karishma and 0.67 mites/
leaf on Lajawab on the day following spray
application. Ethion lowered populations to 0.33
mites/leaf on Ferraster and Karishma, and 2.33
mite/leaf on Lajawab while Agrifol reduced
population density to 1.33 mite/leaf on Ferraster and
Karishma and 5.67 mites/ leaf on Lajawab. On the
other hand population density was 21.33, 23.67,
23.67 mites/ leaf in the checks, with respect to each
treatment.

hree days after treatment (3DAT1) the
efficacy—of Pyrida and Ethion was 0.00 mites/ leaf
on Ferraster and Karishma and 0.33 and 1.33 mites/
leaf on Lajawab, respectively. Population densities
recorded on Agrifol-treated trees were 1.00 on
Ferraster and Karishma and 3.67 on Lajawab and
26.33, 29.67 and 29.33 mites/ leaf, respectively, on
untreated trees.

The number of spider mites on each of the
respective almond varieties gradually increased to
2.33 mites/ leaf on Ferraster and Karishma and 4.00
mites/ leaf on Lajawab in Pyrida treated trees on
T1. This was followed by Ethion where the

> populations were 3.67, 5.00 and 6.00, while
6.33, 7.67 and 9.33 mites/ leaf, respectively, for
Agrifol, as compared with 20.67, 21.33 and 37.67
mites/ leaf, respectively, in untreated trees.
Population densities on 10" day of the first spray
was 3.33, 3.67 and 4.33, respectively, in Pyrida,
5.00, 6.00, 6.33, respectively, in Ethion, and 9.33,
12.33 and 11.67 mites/ leaf on Agrifol as compared
with 37, 36 and 39.67 mites/ leaf, respectively, on
untreated trees.

Data recorded on 15DATL1 for the population
of mite per leaf was 4.00 on Ferraster, 5.00 on
Karishma and Lajawab on Pyrida treated trees. This
number increased to 6.33, 7.67 and 8.67 on Ethion
and 12.67, 14.00, and 15.00 on Agrifol treated trees
as compared with 43.33, 39.00 and 44.67 mite/leaf
on untreated trees in all three cultivars.

The interaction of miticides and time interval
was significant on mite populations in all three
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Table I. Effect of three miticides, time interval and their interaction on the population density of T. urticae per leaf on
three almond cultivars after 1% spray.
Days Variety Miticides Means
Agrifol Ethion Pyrida Control DxV
DxVxT
Mean no. mites/ leaf
1DAT1* Ferraster 1.33 0.33 0.00 21.33 5.75
Karishma 1.367 0.33 0.00 23.67 6.42
Lajawab 5.67 2.33 0.67 23.67 8.08
3DAT1 Ferraster 1.00 0.00 0.00 26.33 6.83
Karishma 1.00 0.00 0.00 29.67 7.67
Lajawab 3.67 1.33 0.33 29.33 8.67
7DAT1 Ferraster 6.33 3.67 2.33 20.67 8.15
Karishma 7.67 5.00 2.33 21.33 9.08
Lajawab 9.33 6.00 4.00 37.67 14.25
10DAT1 Ferraster 9.33 5.00 3.33 37.00 13.67
Karishma 12.33 6.00 3.67 36.00 14.50
Lajawab 11.67 6.33 4.33 39.67 15.50
15DAT1 Ferraster 12.67 6.33 4.00 43.33 16.58
Karishma 14.00 7.67 5.00 39.00 16.42
Lajawab 15.00 8.67 5.00 44.67 18.33
DxT
1DAT1 2.89 1.00 0.22 22.89 6.75
3DAT1 1.89 0.44 0.11 28.44 7.72
7DAT1 7.78 4.89 2.89 26.56 10.53
10DAT1 11.11 5.78 3.78 37.56 14.56
15DAT1 13.89 7.56 4.67 42.33 17.11
VXT
Ferraster 6.13 3.07 1.93 29.73 10.22
Karishma 7.33 3.80 2.20 29.93 10.82
Lajawab 9.07 4.93 2.87 35.00 12.97
Means 7.51 3.93 2.33 31.56 11.33

*Day After Treatment (DAT)
LSD (0.5 E' xVxT =511

DxT =295
VT =228
DxV =226

almond varieties. The least number of mites per leaf
(0.11) was recorded on day 3™ in Pyrida treated
trees. In contrast, the highest population (13.89) was
noted on 15DAT1 for Agrifol treated trees, as
compared to 42.33 mites/ leaf on untreated trees.
The interaction of almond varieties and
miticides was also significant for population density
of spider mites. Minimum mite populations per leaf
(1.93) was observed on Pyrida treated trees of
Ferraster, while the maximum number of mites per
leaf (9.07) was recorded on Agrifol treated trees of
Lajawab. In contrast, mite population ranged from
29.73 to 35.00 per leaf on untreated trees of all the
three cultivars. Miticides Pyrida and Ethion appear
to have similar efficacy against mite as compared

with Agrifol. Almond variety Lajawab showed
susceptibility to mite population as compared with
Ferraster and Karishma.

Population density of spider mites after second
spray

Results of the second spray are presented in
Table Il. Highest control of spider mites per leaf
was obtained in case of Pyrida, which reduced the
mite densities to 1.00, 0.00 and 2.33, respectively,
followed by Ethion at 3.00, 3.33, 5.67. Agrifol
reduced the population to 3.67, 6.00 and 10.33,
respectively, as compared with 48.00, 41.33 and
35.00 on untreated trees of Ferraster, Karishma and
Lajawab, respectively, one day after application.
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Table I1.-  Effect of three miticides, time interval and their interaction on the population density of T. urticae per leaf on
three almond cultivars after 2" spray.
Days Variety Miticides Means
Agrifol Ethion Pyrida Control DxV
DxVxT

No. mites/ leaf
1DAT2* Ferraster 3.67 3.00 1.00 48.00 13.91
Karishma 6.00 3.33 0.00 41.33 12.67
Lajawab 10.33 5.67 2.33 35.00 13.33
3DAT2 Ferraster 2.67 1.00 0.00 52.33 14.00
Karishma 3.00 0.00 0.00 42.67 11.42
Lajawab 7.00 3.67 1.33 55.33 16.83
7TDAT2 Ferraster 4.00 3.67 1.67 53.67 15.75
Karishma 4.67 3.00 3.00 46.33 14.25
Lajawab 9.67 5.33 4.67 54.67 18.58
10DAT2 Ferraster 8.00 4.67 3.00 58.67 18.58
Karishma 6.00 4.33 3.00 53.33 16.67
Lajawab 12.33 7.00 3.33 59.33 20.50
15DAT2 Ferraster 8.67 4.67 3.67 60.00 19.25
Karishma 7.00 5.33 4.33 62.67 19.83
Lajawab 16.00 9.00 5.00 58.33 22.08

DxT
1DAT2 6.67 4.00 111 41.44 13.31
3DAT2 422 1.56 0.44 50.11 14.08
7DAT2 6.11 4.00 311 51.56 16.19
10DAT2 8.78 5.33 311 57.11 18.58
15DAT2 10.56 6.33 4.33 60.33 20.39

VXT
Ferraster 5.40 3.40 1.87 54.53 16.31
Karishma 5.33 3.20 2.07 49.27 14.97
Lajawab 11.07 6.13 3.33 52.53 18.27
Means 7.27 4.24 2.42 52.11 16.52

*Day After Treatment (DAT)
LSD g5y for DXV X T =6.43

DxT =5.39
VxT =417
DxV =467

Data recorded 3DAT2 of application showed
reduction in mite population. Pyrida provided 100%
control in Ferraster and Karishma. In Lajawab, the
population of mites was 1.33 per leaf. Ethion
reduced the mite populations to 1.00, 0.00 and 3.67,
respectively, and Agrifol reduced them to 2.67, 3.00
and 7.00 as compared with 52.33, 42.67 and 55.33
mites/leaf on untreated trees of Ferraster, Karishma
and Lajawab, respectively.

Results recorded on 7DAT2 showed that
Pyrida was still more effective than Ethion and
Agrifol. The populations of mites per leaf were
1.67, 3.00 and 4.67, respectively, followed by
Ethion with 3.67, 3.00 and 5.33 and Agrifol with
4.00, 4.67 and 9.67 on Ferraster, Karishma and

Lajawab, respectively, as compared with 53.67,
46.33 and 54.67 on untreated trees. Good control of
mites was observed even on 10DAT2 for Pyrida,
which kept the population as low as 3.00, 3.00 and
3.33 mites/leaf, respectively, while the number of
mites per leaf was 4.67, 4.33 and 7.00 for Ethion,
and 8.00, 6.00 and 12.33 for Agrifol. These
compared with 58.67, 53.33 and 59.33, respectively,
on untreated trees. On 15DAT2 mite populations per
leaf were 3.67, 4.33 and 5.00 for Pyrida, 4.67, 5.33
and 9.00 for Ethion and 8.67, 7.00 and 16.00 for
Agrifol as compared with 60.00, 62.67, and 58.33
on untreated trees of Ferraster, Karishma and
Lajawab, respectively.

As with the first spray application, there was
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Table I11.- Effect of three miticides, time interval and their interaction on the Population density of T. urticae per leaf on
three almond cultivars after 3" spray.
Days Variety Miticides Means
Agrifol Ethion Pyrida Control DxV
DxVxT
Mean no. mites/ leaf
1DAT3* Ferraster 0.67 0.33 0.00 58.00 14.75
Karishma 3.67 1.67 0.33 64.00 17.42
Lajawab 2.33 1.33 0.33 65.00 17.25
3DAT3 Ferraster 0.67 0.33 0.00 62.33 15.83
Karishma 2.00 0.33 0.00 63.33 16.42
Lajawab 2.67 2.00 0.33 65.00 17.50
7DAT3 Ferraster 4.00 2.00 1.33 56.33 15.92
Karishma 4.67 2.00 1.67 64.67 18.25
Lajawab 4.33 2.67 1.00 63.83 17.83
10DAT3 Ferraster 4.67 2.67 1.67 61.33 17.58
Karishma 5.33 3.67 2.67 70.67 20.58
Lajawab 9.00 5.67 3.67 71.33 22.42
15DAT3 Ferraster 7.33 4.67 2.33 64.33 19.67
Karishma 5.33 3.67 2.67 69.67 20.33
Lajawab 9.00 6.00 2.67 72.67 22.58
DxT
1DAT3 2.22 111 0.22 62.33 16.47
3DAT3 1.78 0.89 0.11 63.56 16.58
7DAT3 433 2.22 1.33 61.44 17.33
10DAT3 6.33 4.00 2.67 67.78 20.19
15DAT3 7.22 4.78 2.56 68.89 20.86
VXT
Ferraster 3.47 2.00 1.07 60.47 16.75
Karishma 4.20 2.27 1.47 66.47 18.60
Lajawab 5.47 3.53 1.60 67.47 19.52
Means 7.27 4.24 2.42 52.11 18.29

*Day After Treatment (DAT)

LSD (gosyfor DXV xT =8.27
DxT =4.77
VXT =3.70
DxV =4.14

a significant interaction between miticides and time
interval with respect to mite populations. The
minimum number of mites per leaf (0.44) was noted
for Pyrida on 3DAT2. The maximum mite
population (10.56) was recorded for Agrifol on
15DAT, compared with 60.33 mites/ leaf on
untreated trees on the same day.

A significant interaction also occurred
between almond varieties and miticides was with
respect to population density of mites. Population
density was lower (1.87 mites/ leaf) for Pyrida
treated trees of Ferraster while higher (11.07 mites/
leaf) for Agrifol on Lajawab as compared with
untreated trees (54.53 mites/ leaf) of Ferraster
during 2™ spray.

Population density of spider mites after third spray
Results of the 3 spray are presented in Table
I1l. The greatest suppression of mite populations
was observed after third spray application, as
compared with 1% and 2™ spray. No mites were
observed on E‘ T3 on trees treated with Pyrida on
Ferraster. Tre—population E higher on these
varieties at the same time. Dawrtecorded for Ethion
was 0.33, 1.67 and 1.33 and Agrifol 0.67, 3.67 and
2.33 as compared with 58.00, 64.00 and 65.00
mites/leaf on untreated trees of Ferraster, Karishma
and Lajawab, respectively, for 1 DAT3. The mite
population per leaf was 0.00, 0.00 and 0.33 for
Pyrida, 0.33, 0.33 and 2.00 for Ethion and 0.67, 2.00
and 2.67 for Agrifol as compared with 62.33, 63.33
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Table IV.- Effect of three miticides, time interval and their interaction on the population density of T. urticae per leaf on
three almond cultivars (over all spray). This table shows average of the data given in Tables I-111.

Days Variety Miticides Means
Agrifol Ethion Pyrida Control DxV
DxVXT
Mean no. mites/ leaf
1DAT4* Ferraster 1.89 1.22 0.33 42.44 11.47
Karishma 3.68 1.78 0.11 43.00 12.14
Lajawab 6.11 3.11 111 41.20 12.88
3DAT4 Ferraster 1.45 0.44 0.00 47.00 12.22
Karishma 2.00 0.11 0.00 45.22 11.83
Lajawab 13.34 2.33 0.66 49.89 16.56
7DAT4 Ferraster 4,78 3.11 1.78 43.56 13.31
Karishma 5.67 3.33 2.33 44.11 13.86
Lajawab 7.78 4.67 3.22 52.06 16.93
10DAT4 Ferraster 7.33 411 2.67 52.33 16.61
Karishma 7.89 4.67 3.11 53.33 17.25
Lajawab 11.00 6.33 3.78 56.77 19.47
15DAT4 Ferraster 9.56 5.22 3.33 55.89 18.50
Karishma 8.78 5.56 4.00 57.11 18.86
Lajawab 13.33 7.89 4.22 58.56 21.00
DxT
1DAT4 3.93 2.04 0.52 42.22 12.18
3DAT4 2.63 0.96 0.22 47.37 12.79
TDAT4 6.07 3.70 2.44 46.52 146 8
10DAT4 8.74 5.04 3.19 54.15 17.78
15DAT4 10.55 6.22 3.85 57.18 19.45
VXT
Ferraster 5.00 2.82 4.87 48.24 15.23
Karishma 5.62 3.09 1.91 48.56 14.79
Lajawab 8.54 4.86 2.60 56.71 18.18
Means 6.39 3.59 3.13 51.17 16.07

*Day After Treatment (DAT)

LSD g5 for DxVxT =201

DxT =117
VXT =1.00
DxV =101

and 65.00 on untreated trees of Ferraster, Karishma
T3, respectively.

15DAT3 in the untreated and control trees.

population density of mites per leaf on Ferraster,
Karishma and Lajawab was noted to be 2.33, 2.67

and Lajawab, on
Mites popuration on T3 increased to

1.33, 1.67 and 1.00 on Pyrid&—=.00, 2.00 and 2.67
on Ethion and 4.00, 4.67 and 4.33 on Agrifol as
compared with 56.33, 64.67 and 63.83 mites/ leaf on
untreated trees of Ferraster, Karishma and Lajawab,
respectively, after 7 days. The population density of
mites/ leaf E ODAT3 was 1.67, 2.67 and 3.67 in
Pyrida, 2.67,597 and 5.67 in Ethion, 4.67, 5.33 and
9.00 in Agrifol, compared with 61.33, 70.67 and
71.33 mites/ leaf on untreated trees of Ferraster,
Karishma and Lajawab  respectively.
examination of the data suggests there was only—
slight increase in mite density between 10 and

and 2.67 on Pyrida, 4.67, 3.67 and 6.00 on Ethion
and 7.33, 5.33 and 9.00 on Agrifol as compared
with 64.33, 69.67 and 72.67 mites/ leaf respectively
on untreated trees.

There was no significant interaction between
the parameters miticides and time interval in any of
the three almond varieties. Minimum population
density of mite/ leaf (0.22) was observed for Pyrida
one day after the third spray. In contrast maximum
mite density in the miticide treatments (7.22) was
recorded for Agrifol, as compared with 68.89 mite/
leaf on untreated trees after 15 days.
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There was no interaction between almond
varieties and miticides with respect to spider mites
density.. Minimum density (1.07 mites/ leaf) was
noted for Pyrida on Ferraster and maximum density
(5.47 mite/ leaf) was recorded for Agrifol on
Lajawab,

Overall effect of three sprays on spider mite
population

Overall results of the three sprays have been
summarized in Table IV. Pyrida, Ethion and Agrifol
were all effective in controlling spider mites as
compared with untreated trees, where the mite
pop[ulations rapidly increased from mid May to
mid July. Pyrida was the most effective of all the
miticides, reducing mites density to 0.33, 0.11 and
1.11/ leaf, followed by Ethion 1.22, 1.78 and 3.11
and Agrifol 1.89, 3.68 and 6.11 as compared with
4244, 43.00 and 41.2 on untreated trees of
Ferraster, Karishma and Lajawab, respectively, after
1 day of spray. Average effect of three sprays after 3
days of spray showed the effectiveness of Pyrida on
Ferraster, Karishma and Lajawab where it
controlled 100% of mite populations on Ferraster
and Karishma and reduced populations to 0.66/ leaf
on Lajawab. Ethion reduced the number of mites per
leaf to 0.44, 0.11 and 2.33 and Agrifol to 1.45, 2.00
and 13.34 as compared with 47.00, 45.22 and 49.89
on untreated trees of Ferraster, Karishma and
Lajawab, respectively.

er mite density on 7DAT3 on Ferraster,
Karishrmarand Lajawab for three miticides was 1.78,
2.33, 3.22/ leaf in Pyrida, 3.11, 3.33 and 4.67 in
Ethion and 4.78, 5.67 and 7.78 in Agrifol as
compared with 43.56, 44.11 and 52.06 on untreated
trees of Ferraster, Karishma and Lajawab,
respectively. E density noted on 10DAT3 on
Ferraster, Kar a and Lajawab was 2.67, 3.11 and
3.78/ leaf in Pyrida, 4.11, 4.67, 6.33 in Ethion and
7.33, 7.89 and 11.00 in Agrifol, as compared with
52.33, 53.33 and 56.77 mites/leaf on untreated trees.

The number of Spider mites recorded per leaf
on AT3 on Ferraster, Karishma and Lajawab for
the—mree miticides was 3.33, 4.00 and 4.22,
respectively, in Pyrida, 5.22, 5.56 and 7.89 in Ethion
and 9.56, 8.78 and 13.33 in Agrifol as compared
with 55.89, 57.11 and 58.56 on untreated trees.

In the interaction among the almond varieties

and miticides the number of mites per leaf was

founded to be lowest in case of Ethion (i.e. 0.96) [=|
2DAT3, while it was lowered for Agrifol E
15DAT3 (10.55). It was recorded as high as 57.to

on untreated trees on the same day.

In the interaction of varieties and miticides
the lowest population density (1.91) was found on
Karishma for Pyrida and highest (8.54) on Lajawab
for Agrifol. Lajawab was observed highly
susceptible to spider mites and 56.71 mites were
recorded on untreated trees.

DISCUSSION

Overall results showed that all three miticides
i.e. Pyrida, Ethion and Agrifol had significantly
reduced mite population on all the three cultivars of
almond. However, results varied between the
miticides, the number of sprays applied and the
variety.

In all three sprays, Pyrida proved to be the
best miticide in reducing the mite population on all
the three cultivars. This was followed by Ethion and
Agrifol. Pyrida showed high to moderate toxicity to
mite population up to 10 days after application.
However, mite populations reached economic
threshold level (ETL) after 15 days in all the three
cultivars of almond. Meurrens (1993) also
demonstrated that Pyrida was effective against T.
urticae for more 15 days. Khan et al. (2003)
also reported these—miticides to be effective against
this noxious pest up to 14 days in a field trial.
Legrand et al. (1999) observed the effectiveness of
these miticides for more than one month after
application in apple crop.

Ethion was running parallel with Pyrida in all
the three sprays on all the three almond cultivars. It
suppressed mite density up to 3 days; however, mite
population increased onTl but remained low
in third spray up to 10 days after application in all
the three cultivars. Sekulic (1994) also reported that
Ethion was very toxic to T. urticae, while Akbar
(1992) graded it as a moderately toxic to this
destructive pest.

Agrifol had a moderate to fair level of
effectiveness against T. urticae as compared with
Pyrida and Ethion. Population of mites was low up
to three days after application on all the three
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cultivars, except in Lajawab in 2" spray. Mite
population gradually increased on all the three
cultivars with passage of time until the maximum
was recorded on AT. Bunescu et al. (1995) also
reported the eff eness of Agrifol against T.
urticae, while Cho et al. (1995) recorded both
resistant and susceptible strains his mite to
Agrifol. E possible reason for thisTesponse could
be both gerretic and environmental factors.

It can be concluded from the present study
that Pyrida E the most effective miticide followed
by Ethion '@ Agrifol. E the past, studies on
toxicity and effectiveness—of various insecticides
against T. urticae in relation to different host plants
have been undertaken by many workers (Estrada et
al., 1989; Li and Harmsen, 1993; Cheng and Pan
1994; Sekulic et al., 1994; Park et al., 1996; Chen,
1999; Jacobson et al., 1999; Legrand et al., 1999;
Piao et al., 1999; Sing et al., 1999; Szwejda, 1999).

Apart from toxicity, another important global
issue which has gained great attention is pesticide
resistance. Very limited information is available on
two-spotted spider mite in this connection (Cho et
al., 1995; Kim and Lee, 1995; Funayama and
Takahashi, 1995; Beer et al., 1998; Nauen et al.,
2000). So far our findings are concerned, we did not
notice anything which might suggest resistance in T.
urticae, as the efficacy of all the test miticides was
quite high.

REFERENCES

AKBAR, S., 1992. Evaluation of four different miticides
against apple mites in Swat (Pakistan). M.Sc. (Hons),
thesis, NWFP Agricultural University Peshawar, pp. 35.

AGUNBIADE, S.0. AND OLANLOKUN, J.0O., 2006.
Evaluation of some nutritional characteristics of Indian
almond (Prunus amygdalus) nut. Pak. J. Nutr., 5: 316-
318.

BEERS, E.H., REID, H. AND DUNLEY, J.E. 1998.
Resistance to abamectin and reversion to susceptibility
to fenbutatin oxide in spider mite (Acari:
Tetranychidae) population in the Pacific Northwest. J.
econ. Ent., 2:352-360.

BUNESCU, H., GHIZDAVU, LI, OLTEAN, I., BODIS, M.,
PORCA, M. AND DHOORIA, M.S. 1995. An
outbreak of two-spotted spider mite, Tetranychus
urticae Koch in sand pear, Pyrus communis L. and its
control. Bull. Univ. Stiinte Cluj Napoca. Ser. Agric.
Horticult., 49: 119-125.

CHEN, H., 1999. Infestation of Tetranychus urticae Koch in
Shanxi and its control. J. PI. Prot., 6: 29-30.

CHENG, L.S. AND PAN, J.S., 1994. Toxicity tests of several
acaricides on Tetranychus urticae Koch and T.
cinnabarinus (Boisduval). J. PI. Prot., 4: 18-19.

CHO, J.,, KIM, Y.Y., AHN, J, YOO, J.R., LEE, Y.J., CHO,
Y.J.,, KIM, Y.J., AHN, JK, YOO, R. AND LEE, J.0.,
1995. Monitoring of acaricides resistance in field-
collected populations of Tetranychus urticae (Acarida:
Tetranychidae) in Korea. Korean J. appl. Ent., 1: 40-45.

ESTRADA, C.S., SANCHEZ, M.D.C. AND GALVEZ, 1989.
Levels of susceptibility of Tetranychus urticae
(Acarida, Tetranychidae) to eight acaricides used in
carnation (Dianthus caryophyllus L.) cultivation in the
Villa Guerrero region, Mexico. Korean J. appl. Ent.,
28: 146-153.

FUNAYAMA, K. AND TAKAHASHI, Y., 1995. Resistance to
fenpyroximate and Pyridaben in two-spotted spider
mite, Tetranychus urticae Koch (Acari: Tetranychidae)
in southern Akita Prefecture. Bull. Akita Fruit Tree Exp.
Stn., 25: 19-30.

HADI, S.A., 1992. Studies of the utilization of plictran and
thuricide in integrated pest management of two spotted
spider mites of apple. Thesis, NWFP Agricultural
University Peshawar, pp 32.

HELLE, W. AND SABELIS, M.W., 1985. Spider mites: their
biology, natural enemies and control, vol. 1B, pp. 211-
245 Elsevier Science Publishers, Amsterdam, The
Netherlands.

JACOBSON, R.J., CROFT, P. AND FENLON, J., 1999.
Response to fenbutatin oxide in populations of
Tetranychus urticae Koch (Acari: Tetranychidae) in
UK protected crops. Crop Prot., 1: 47-52.

KHAN, I., KHAN, Z.U., KHALIL, S.K. AND MAULLA, F.,,
2003. Evaluation of different acaricides against
Tetranychus urticae in Swat, Pakistan. Pak. Entomol.,
25:195-199.

KIM, S.S. AND LEE, S.C., 1995. Development of acaricides
resistance and cross-resistance in Tetranychus urticae
(Acarina: Tetranychidae). Pesticides, 10: 25-34.

LEGRAND, G., DEMARBAIX, X. AND WAUTERS, A,
1999. Field evaluation of acaricides against Tetranychus
urticae Koch in sugar beet in Belgium. Proc. 51% Int.
Symp. Crop Prot. Gent. Belgium, 64: 319-326.

LI, S.Y. AND HARMSEN, R., 1993. Effect of Pyrethroids
applications on the sex ratio of the two spotted spider
mite,  Tetranychus  urticae  Koch  (Acarina:
Tetranychidae) in an apple orchard. Proc. ent. Soc.
Ont., 124: 183-188.

MEURRENS, F., 1993. Spider-mite control in strawberries.
Steering by the control scheme is necessary. Fruitteelt,
6: 20-22.

NAUEN, R., STUMPF, N. AND ELBERT, A., 2000. Efficacy
of BAJ 2740, a new acaricidal tetronic acid derivative,
against tetranychid spider mite species resistant to


Dr Inam Ullah
Needful done

Robert Spooner-Hart
Could resistance be a factor here as to why it did not perform as well as the other miticides?

Dr Inam Ullah
Needful done

Dr Inam Ullah
Needful done

Robert Spooner-Hart
I don’t think this statement is true

http://www.pherobase.net/database/journal/Korean J. Appl. Entomol.-journal.php

EFFICACY OF MITICIDES AGAINST TETRANYCHUS URTICAE 453

conventional acaricides. The BCPC Conference: Pests
and diseases, pp. 89-95.

PARK, C.G., YOO, JK. AND LEE, J.0., 1996. Toxicity of
some pesticides to two spotted spider mite (Acari:
Tetranychidae) and its predator Amblyseius womersleyi
(Acari: Phytoseiidae). Korean J. appl. Ent., 3: 232-237.

PIAO, C., ZHOU, Y., LIU, C., ZHENG, Y., PIAO, CS,
ZHOU, Y.S,, LIU, C.L. AND ZHENG, Y.C., 1999.
Determination of the toxicity of several acaricides to
susceptible populations of Tetranychus urticae Koch. J.
PI. Prot., 5: 20-22.

SEKULIC, D.R., 1994. The effects of hexythiazox, Pyridaben,
and flucycloxuron on the population growth of
Tetranychus urticae Koch. (Acari: Tetranychidae). Pest
Managm. econ. Zool., 2: 127-130.

SAS INSTITUTE, 1995. SAS User’s guide. SAS Institute, Cary,

NC.

SINGH, R.N., JANARDAN, S. AND SINGH, J., 1999.
Evaluation of azadirachtin and some conventional
acaricides against two spotted mite, Tetranychus
urticae. Indian J. Ent., 2: 188-191.

SZWEJDA, J., 1999. Biological efficacy of tank mixtures of
acaricides and fungicides applied for controlling spider
mites (Tetranychus spp.) on greenhouse crop of
cucumber and tomato. Veget. Crops Res. Bull., 51: 69-
75.

TUTTLE, D.M. AND BARKER, M.E.W., 1968. Spider mites
of south western United States and a revision of the
family Tetranychidae. University of Arizona Press, pp.
143.

(Received 9 March 2009, revised 1 June 2009)


http://www.pherobase.net/database/journal/Indian J. Entomol.-journal.php

	Overall effect of three sprays on spider mite population

