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Abstract

Armenian comma hard scale, Lepidosaphes malicola, is one of the important pests of fruit trees in cold climate regions,
especially in apple orchards. Scale insects are difficult to manage using pesticides alone due to their waxy cover that
reduces penetration of pesticides. Therefore, performing a management plan for the effective control of this pest has been
considered in this research. The experiment was conducted in a randomized complete block design in two apple orchards
of Dashteroom and Kakan regions in Kohgiluyeh and Boyer Ahmad province. The winter treatments included winter
emulsifiable oil (Volk®), spirotetramat (Movento®) and insecticidal soap (Palizin®). The 1.5% emulsifiable oil (Volk®)
was applied to overwintering stage of this pest. Application of winter oil caused 37.6 and 31.8 percent egg mortality in
Dashtroom and Kakan regions, respectively. The mean comparison of the treatments efficacy against the crawles of the
first generation showed 84% mortality for 1.5 ml/L insecticidal soap and 97% mortality for 0.75 ml/L spirotetramat.On
the basis of the results, it was found that the best program for management of this pest includes winter application of 1.5%
emulsifiable oil, followed by spraying of 0.75% spirotetramat against the crawlers of the first generation of this pest. In
addition to choosing the type of the treatment, the optimum time to determine spraying time was based on the emergence

of more than 50% of crawlers that is also a key factor in successful management of this pest.
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Table 1. Characteristics of treatments applied to manage the first generation of Armenian comma hard scale in Dashteroom and
Kaka, Kohgilouyeh and Boyer-Ahmad province.

Treatments Concentration mg/ L
A. winter treatment (against overwintering eggs) 15 ml/L

1. mineral oil

B. spring treatments (against the nymphs of the first generation)

1. Spirotetramat 0.75 ml/L

3. insecticidal soap 1.5 ml/L

6. Spirotetramat+ insecticidal soap 0.75 ml/L+1.5 ml/L
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Table 2. Results of the effect of winter treatment on the mortality of overwintering eggs of Armenian comma hard scale in
Dashteroom and Kakan, Kohgilouyeh and Boyer-Ahmad province.

Treatment NO. Mean SE t p
Dashteroom 16 37.64 1.39 5.36 0.02
Kakan 16 31.83 0.79

(Mol s 52 5 4 LSS Olal) OIS 5 paseds 53 o (S35 St Il b Il o ey ke s o3 e laslas S 5o slols 4 s =V J g

Table 3. Results of combined variance analysis of treatments used against the crawlers of the first generation of Armenian comma hard scale in
Dashteroom and Kakan (Kohgilouyeh and Boyer-Ahmad province)

S.0.V. df Sum of squares Mean square F Sig.
Location 1 0.04 0.04 0.003 0.95"
Block 3 37.63 12.54 1.081 0.39"s
Error 1 6 23.36 8.45 0.731 0.54"
Treatments 2 950.05 475.02 40.954 0.0001*
LocationxTreatment 2 0.18 0.09 0.008 0.99"s
Error 2 12 139.19 12.54

Total 23 1152.44

n.s. not significant and * significant at the 0.05 level
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Table 4. Results of analysis of mean comparisons of treatments used against the crawlers of the first generation of Armenian comma hard scale in
Dashteroom and Kakan, Kohgilouyeh and Boyer-Ahmad province.

Treatment

Average mortality percentage after 7 days

(Efficiency percentage) (mean+SE)

Spirotetramat (Movento®) 0.75 ml/L
Palizin® insecticidal soap 1.5 ml/L

Spirotetramat (Movento®) 0.75 ml/L + Palizin® insecticidal soap 1.5 ml/L (use of 1.5% Volk® oil in

winter)

97.76+0.39%
84.51+1.78

97.54+0.53%

* Means within a column followed by the same letter are not significantly different (Tukey's HSD test: P > 0.05).
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