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Providing forecasting model of grape berry moth, Lobesia botrana based on temperature-dependent phenology
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Abstract

The grape berry moth, Lobesia botrana Denis & Schiffermiller is the most important insect pest in the vineyards of Iran. In the present
study at the same time as recording the hourly environmental temperature, seasonal population fluctuation of the grape berry moth was studied
in Qazvin and Kurdistan provinces and accordingly its forecasting model developed based on temperature- dependent phenology. First capture
of the male moth by the pheromone traps was considered as biofix. Moth flight peak in the first, second and third generations of the grape
berry moth were observed in April-May, June, and August, respectively. Mean Growing Degree Hours for incidence of the 1, 2, and 3
generations were 945-1045, 1014-19866, and 37179-40801 Degree Hours from the date of biofix, respectively. Estimated values of Growing
Degree Hours can be used as a forecasting model to determine physiological time of each generation after validating the accuracy of the data.
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Fig.1. Population fluctuation of grape berry moth, Lobesia botrana,
in Kurdistan province, Gazaneh village, 2017.
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Fig. 2. Hourly fluctuation of temperature from 24 April, 2017 to 24
September, 2017 in studied vineyard, located in Kurdistan province,
Gazaneh village. Horizontal dark blue and red lines show thermal
fluctuation range among total recorded temperature data for
development of grape berry moth. Blue dark and red lines indicate
the low and high temperature thresholds, respectively.
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Fig.3. Population fluctuation of grape berry moth, Lobesia botrana,
in Kurdistan province, Salavat abad village, 2017.
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indicate the low and high temperature thresholds, respectively.
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Fig. 6. Hourly fluctuation of air temperature from 25 March, 2018 to
23 September, 2018 in studied vineyard, located in Kurdistan
province, Gazaneh village. Horizontal dark blue and red lines show
thermal fluctuation range among total recorded temperature data for
development of grape berry moth. Blue dark and red lines indicate
the low and high temperature thresholds, respectively.
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data for development of grape berry moth. Blue dark and red lines
indicate the low and high temperature thresholds, respectively.
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Fig. 11. Hourly fluctuation of air temperature from 23 April, 2017 to
30 September, 2017 in studied vineyard, located in Qazvin province.
Horizontal dark blue and red lines show thermal fluctuation range
among total recorded temperature data for development of grape
berry moth. Blue dark and red lines indicate the low and high
temperature thresholds, respectively.
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Fig. 14. Hourly fluctuation of air temperature from 13 April, 2018 to 9
December, 2018 in studied vineyard, located in Qazvin province. Horizontal
dark blue and red lines show thermal fluctuation range among total recorded
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lines indicate the low and high temperature thresholds, respectively.
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Table. 1. Estimated Growing Degree-Hours (GDH) for the flight peak of the first generation of grape berry moth, Lobesia botrana Denis & Schiffermiiller.

Study location Physiological time (GDH)
Year Date of observation
Province Village Min Max Mean’
Gazaneh 2017 30 April 859 1061 946
Salavat abad 2017 30 April-3 May 881 1163 1045
Kurdistan
Gazaneh 2018 11 April-22 April 836 1143 989
Salavat abad 2018 22 April 874 902 888
Nodahak 2017 1 May 730 1448 1028
Ak 2017 1 May 730 1448 1028
Qazvin
Nodahak 2018 17 May 867 1194 1042
Ak 2018 17 May 867 1194 1042
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*Mean of estimated GDH (Growing Degree-Hours) for each phenological event.
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Table. 2. Estimated Growing Degree-Hours (GDH) for the flight peak of the second generation of grape berry moth, Lobesia botrana Denis & Schiffermitiller.

Study location

Physiological time (GDH)

Year Date of observation .
Province Village Min Max Mean
Gazaneh 2017 18 June 12887 13206 13014
Salavat abad 2017 25 June- 1 July 14590 17801 16180

Kurdistan
Gazaneh 2018 17 June 13629 13925 13744
Salavat abad 2018 1 July 14590 15297 15074
Nodahak 2017 23 June 19664 20100 19866
Ak 2017 23 June 19664 20100 19866

Qazvin

Nodahak 2018 27 June 17114 17550 17317
Ak 2018 27 June 17114 17550 17317
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“Mean of estimated GDH (Growing Degree-Hours) for each phenological event.
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Table. 3. Estimated Growing Degree-Hours (GDH) for the flight peak of the third generation of grape berry moth, Lobesia botrana Denis & Schiffermiiller.

Study location Physiological time (GDH)
Year Date of observation
Province Village Min Max Mean"
Gazaneh 2017 13 August-3 September 33594 33954 37317
Salavat abad 2017 13-20 August 35537 38806 37179
Kurdistan
Gazaneh 2018 26-29 August 40127 41492 40801
Salavat abad 2018 26 August 38346 38742 38542
Nodahak 2017 1 August 34999 35498 35236
Ak 2017 6 August 35925 36424 36162
Qazvin
Nodahak 2018 3 August 37549 38047 37785
Ak 2018 3 August 37549 38047 37785
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“Mean of estimated GDH (Growing Degree-Hours) for each phenological event.
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