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ABSTRACT
Wheat as the most important crop of the Iran, annually is invaded by many biotic agents from which

sunn pest is the most common and injurious insect pest damaging the crop from the ages back in the
history. In this study the impact of meteorological parameters on the phenomenological stages of the pest
has been studied from the growing season of 2012 — 2013 up to 2018-2019 over the Khorram-Dareh
region of the Zanjan province, Iran. Results revealed that initiation of sunn pest migration, peak of
migration period, density of migrating adults, egg laying time, and number of nymphs are highly
correlated with temperature conditions during over-wintering period in the mountain specially in the
winter season. Higher temperature in the late winter and early spring synchronizing with decrease in the
number of annual frozen days along with decrease in severe frozen days provides optimum
circumstances for the pest to appear in larger numbers in the fields leading to higher damage in adult
stage as well as higher rate of oviposition giving birth to larger amount of nymphs duplicating the level
of injury. In addition to temperature, effect of raining, speed of wind , number of frozen days on the sunn
pest density were also studied which will be discussed in this paper.

Keywords: Sunn pest, Meteorological Parameters, Khoramdarah Zanjan, Pest outbreak, Wheat crop.
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Figure 1- Geographical feature of Khorramdareh city
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Figure 2- Distribution map of wheat stations in the study area
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Table 1- Different frost thresholds, number of annual and seasonal frost days during the studied years in

Khorramdareh
Crop year Number of Low Number of Number of Total Number of Number of Number of
frost days” Average severe frost Yearly frost frost days winter frost  spring frost
Frost Days™ days ™" days Fall days days
2012-2013 32 19 47 98 0 92 6
2013-2014 32 10 28 70 15 53 2
2014-2015 34 11 49 94 20 69 7
2015-2016 59 22 27 108 30 73 3
2016-2017 31 13 33 1 27 47 3
2017-2018 43 15 54 112 25 82 5
2018-2019 34 21 29 84 34 46 4

g 4233 0 B YN o JBlas sled thauste ol * cmgade 4358 ¥ b jio Sl sled tihend iy
.( Mozaffari and Azizian, 2011) ;ieS g wgmds -0/) J8la> sloo tasals Hlacse

* Low frost; minimum temperature between 0 and -3°C, ™ Average frost; minimum temperature between -1.3 to -5°C,
Severe frost; minimum temperature -5.1 and below (Mozaffari and Azizian, 2011).
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Table 3: Meteorological and pest parameters of wheat used in the analysis

1.Meteorological parameters Soil Frost Sunny wind Total Maximum Minimum Average
temperature  days hours speed monthly monthly monthly monthly
rainfall temperature  temperature  temperature
2.Wheat sunn pest parameters Level The Peak Maternal ~ Spawning Level - -
Percentage first time of sunn time sunn Density
death fall shedding density nimphs
date
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Table 4- Mortality percentage regression test of wheat sunn pest
2

constant Beta R R Independent variables dependent variable
41.86 0.37 0.32** 0.56 rainfall
January Mortality rate of wheat sunn pest
-3.99 0.44** 0.66 soil temperature
April
0.94 0.49** 0.70 Minimum temperature
january
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regression test in field

Table 5- Maternal sunn density
2

constant Beta R R Independent variables dependent variable
3.329 -0.266 0.10** 0.31 Average temperature
June Maternal sunn density
-0.049 0.26** 0.51 rainfall
June
0.082 0.40** 0.63 Maximum temperature
March
0.160 0.49** 0.70 Maximum temperature
April
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Table 6: Regression test of the first date of fall of wheat sunn pest in the field

constant Beta R? R Independent variables dependent variable
38.53 0.226** 0.65 Maximum temperature
April
23.82 0.90** 0.94 Minimum temperature
March
3.18 0.91** 0.95 Sunny hours
March
7168 13.00 0.96 0.98 Wind speed The first fall date
March
-26.08 0.97** 0.98 Soil temperature
March
-36.295 0.98** 0.99 Minimum temperature
April
55.038 1.00** 1.00 Wind speed
April
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Table 7- Regression test of peak sunn pest fall in field

Constant Beta R? R Independent variables dependent variable
-32.91 0.56** 0.74 Wind speed
May
15.93 0.75** 0.86 Sunny hours
-29.38 Jum_a Peak time of shedding
0.92 0.92** 0.96 Total rainfall
June
1.99 0.93** 0.96 Minimum temperature
May
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Table 8- Regression test of spawning time of wheat sunn pest

constant Beta R? R Independent variables dependent variable
-20.93 0.25** 0.50 Sunny hours
April
-11.07 0.54** 0.73 Wind speed
March
9.39 0.65** 0.80 Maximum temperature
April
85.82 -12.22 0.82%* 0.90 Minimum temperature Spawning time sunn
’ April
2.81 0.93** 0.96 Maximum temperature
March
28.72 0.98** 0.99 Wind speed
April
-0.49 1.00** 1.00 Total rainfall
April
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Table 9- Regression test of density of wheat nymphs sunn in fields

constant Beta R? Independent variables
dependent variable
241 0.41** Sunny hours
April Level Density nimph
-12.92 -0.13 0.46** Total rainfall
June
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