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ABSTRACT

The orange Pulvinaria scale, Pulvinaria aurantii (Cockerell) is the most important pest of citrus in Mazandaran, Iran.
The calculation of economic injury level is essential for the appropriate decision to pest control. The economic injury
level (EIL) of P. aurantii on Washington navel orange was studied during two years (2011 and 2012) in Sari (north of
Iran). In the first year, six treatments of different densities of pest ovisacs (0, 1, 4, 7, 10 and 13) and each treatment
with 8 replications and in the second year, five treatments (0, 5, 10, 15 and 20), each treatment with 7 replications on
the leaves were evaluated in a completely randomized design (CRD). Economic injury level (EIL) was calculated as
133, 125, 110 and 131 ovisacs per branches with an average number of 7.1, 6.7, 5.9 and 7 fruits for the first
generation of 2011 and 242, 228, 201, and 238 ovi sacs per branches with an average number 7.1, 6.68, 5.88 and 7.01
fruits for the first generation of 2012, as well as 203, 191, 168 and 200 ovisacs per branches with an average number
7.1, 6.68, 5.88 and 7.01 fruits for the second generation of 2012, for ethion, chlorpyrifos, buprofezin and diazinon
pesticides, respectively.
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Figure 1. Damage of the citrus cushion, P. aurantii on citrus fruits infected by different ovisac densities in two
consecutive years, treatments 1-6 included 0, 1, 4, 7, 10, and 13 ovisacs per tree in 2011, and treatments 1-5 included

0, 5, 10, 15, and 20 ovisac per tree in 2012. (G1: first generation of pest in 2011, G1: first generation in 2012, G2:
second generation of 2012)
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Table 1. The mean numbers of leaves and fruits infected by nymphs of the citrus cushion, P. aurantii and sooty molds
and intact fruits in the first generation of 2011.

No. ovisacs No. leaves infected to No. blackened  No. blackened  No. intact Total No. fruits

Treatment

per tree P. aurantii per branch leaves fruits fruits (blackened+intact)
1 0 0a" Oa Oa 0.906a 0.906a
2 1 141a 0.625ab 0.031a 0.781a 0.812a
3 4 4.22b 1.75abc 0.375b 0.437b 0.812a
4 7 5.19bc 2.531bc 0.438b 0.375b 0.812a
5 10 5.84c 3.531c 0.469b 0.375b 0.843a
6 13 7.75d 7.906d 0.656¢ 0.187b 0.843a

ol 2[00 s jo ls g ST Bamslas b ygin jo Dgliie slacd >
* Different letters within columns show significant differences at 0.05 level.
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Table 2. The mean numbers of leaves and fruits infected by nymphs of the citrus cushion, P. aurantii and sooty molds
and intact fruits in the first generation of 2012

No. ovisacs No. leaves infected to No. blackened  No. blackened  No. intact Total No. fruits

Treatment

per tree P. aurantii per branch leaves fruits fruits (blackened+intact)
1 0 0a" 0a 0a 0.75a 0.75a
2 5 3.82b 1.93b 0.321b 0.465b 0.786a
3 10 5.57c 2.96bc 0.429bc 0.246bc 0.675a
4 15 8.50d 3.04bc 0.5cd 0.143cd 0.643a
5 20 9.71d 4.07c 0.643d 0.071d 0.714a

el 100 v )5l pre BB saias Lis o g o Sglate slacd >
* Different letters within columns show significant differences at 0.05 level.
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Table 3. The mean numbers of leaves and fruits infected by nymphs of the citrus cushion, P. aurantii and sooty molds
and intact fruits in the second generation of 2012

Treatment No. ovisacs No. leaves infected by ~ No. blackened No. blackened No. intact Total No. fruits
per tree P. aurantii per branch leaves fruits fruits (blackened+intact)
1 0 0a" 0a 0a 1.041a 1.041a
2 5 3.64b 1.071ab 0.357b 0.679b 1.036a
3 10 5.64c 2.607bc 0.5bc 0.571bc 1.041a
4 15 7.54d 3.464cd 0.607cd 0.5bc 1.041a
5 20 8.5d 4.607d 0.75d 0.357¢ 1.036a

ol 2[00 s jo jls s ST Bams Ll b ygie jo Dglaie slacd >
* Different letters within columns show significant differences at 0.05 level.
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Figure 2. Relationship between the number of Pulvinaria aurantii ovisacs and the number of blackened fruits for the
first generation of the pest in 2011
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Table 4. The cost of control, gain threshold and economic injury level calculated for the first generation of P. aurantii
in 2011 for the different pesticides

Pesticide Cost of control Gain threshold  Gain threshold EIL
(dose, g/l) per each tree (Rial) (kg) (no. fruit) (No. ovisac per branches on each tree)
Ethion (2) 10650 1.52 7.1 133
Chlorpyrifos (2) 10050 143 6.7 125
Buprofezin (0.5) 8850 1.26 5.9 110
Diazinon (2) 10500 15 7 131
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Figure 3. Relationship between the number of Pulvinaria aurantii ovisacs and the number of blackened fruits for first
and second generation of the pest in 2012. (G1: first generation, G2: second generation)
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Table 5. The cost of control, gain threshold and economic injury level calculated of the first generation of P. aurantii
of 2012 for the different pesticides

Pesticide Dose Gain threshold Gain thres_hold ) EIL
(g/l) (kg) (no. fruit) (No. ovisac per branches on each tree)

Ethion 2 1.52 242

Chlorpyrifos 2 1.43 228

Buprofezin 0.5 1.26 201

Diazinon 2 15 238
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Table 6. The cost of control, gain threshold and economic injury level calculated of the second generation of P.

aurantii of 2012 for the different pesticides

Pesticide Dose Gain threshold Gain threshold EIL
(ppm) (kg) (no. fruit) (No. ovisac per branches on each tree)

Ethion 2000 1.52 7.1 203

Chlorpyrifos 2000 143 6.68 191

Buprofezin 500 1.26 5.88 168

Diazinon 2000 15 7.01 200
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