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Table 1- Characteristics of sampling stations of Salix alba in Western Azerbaijan Province in 2015

Sites Latitude/Longitude Climate
Zangmar 39°16'N 44°32'W High humid, cold
Mahabad 36°46'N 45°42'W High humid, cold
Barandoz 37°30'N 45°7'W Cold semi-arid
Zola 38°7'N 44°41'W High humid, Mediterranean
Zab 36°57'N 45°23'W Wet Mediterranean
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Table 2- Frequency (percentage) of pests collected from five watersheds

Row Area Species Family Zangmar | Mahabad | Baranduz Zola Zab
1 Aphis farinosa (Gmelin, 1790) Aphididae 20.374 11.96 8.587 22.834 11.22
2 Eriophyes tetanothrix (Nalepa, 1898) Eriophyidae 50.328 15.324 3.135 24.031 1.338
3 | Pontania vesicator (Bremi-Wolf, 1849) Tenthredinidae 0.452 7.475 3.107 2.262 0
4 Monosteria unicostata (Mulsant & Rey, 1852) Tingidae 6.517 19.741 47.546 15318 | 33.813
5 Chaitophorus niger (Mordvilko, 1929) Aphididae 7.01 16.343 11.859 19.817 25.78
6 Lepidosaphes malicola (Borchsenius, 1947) Diaspididae 1.953 3.635 6.515 3.198 3.707
7 Tuberolachnus salignus(Gmelin, 1790) Aphididae 2.754 3.907 3.8 2.522 6.282
8 | Eulecanium coryli (Cockerell, 1901) Coccidae 0.925 0.339 1.008 0.546 1.544
9 | Lithocolletis salicicolla (Linnaeus, 1758) Lithocolletidae 1.212 0.88 0.954 0.546 0.652
10 Rhabdophaga rosaria (H. Loew, 1850) Cecidomyiidae 0.123 0.203 2.181 0.39 0.583
11 Cacopsylla pulchra (Zetterstedt, 1840) Psyllidae 1.048 1.291 0.845 0.91 0.961
12 Amorpha populi (Linnaeus, 1758) Sphingidae 0 0.169 0.136 0.026 0
13 Eriophyes triradiatus (Nalepa, 1892) Eriophyidae 0.205 0.237 0.817 0.572 1.029
14 Chinoaspis salicis (Linnaeus, 1758) Diaspididae 1.624 9.989 2.48 1.456 5.183
15 Thrips viminalis (Uzel, 1895) Thripidae 1.377 1.8 2.317 1.274 2.197
16 Plagiodera versicolora (Laicharting, 1781) Chrysomelidae 0.699 0.44 0.354 0.13 0
17 Timarcha tenebricosa (Fabricius, 1775) Chrysomelidae 0.102 0 0.218 0.052 0
18 Chloroclysta miata ( Linnaeus, 1758) Geometridae 0.287 0.747 0.381 0.364 0.48
19 Chrysomela populi (Stephens, 1834) Chrysomelidae 0.534 1.359 1.226 0.91 1.33

20 Tetranychus urticae (Koch, 1836) Tetranychidae 1.912 3.567 2.562 2.21 3.364
21 Theria rupicapraria (Denis &Schiffermiiller, 1775) | Geometridae 0.55 0.577 0.681 0.642 0.61
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Fig.1- Willow’s pest species collected from studied areas in western Azerbaijan in May, July, October 2015
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Table 3- Diversity indices calculated of willow in five watersheds in West Azerbaijan province during four seasons

Sites Season Heterogeneity
Simpson’s index Shannon’s H' Brillouin
May 0.72 2.56 2.53
Zangmar July 0.43 1.73 1.7
October 0.54 1.22 1.2
May 0.87 3.39 3.34
Mahabad July 0.85 3.15 3.1
October 0.76 2.48 2.39
May 0.68 2.63 2.59
Barandoz July 0.77 2.88 2.83
October 0.73 2.23 2.12
May 0.79 2.96 291
Zola July 0.76 2.63 2.59
October 0.56 1.31 1.28
May 0.85 3.28 3.22
Zab July 0.73 2.47 2.44
October Not calculated Not calculated Not calculated
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Table 4- Evenness indices of willow pests in five watersheds in West Azerbaijan province during four seasons

Si S Evenness
ites cason Simpson’s index Shannon’s H' Camargo Smith and Wilson
Spring 0.23 0.64 0.3 0.299
Zangmar Summer 0.08 0.40 0.08 0.291
Fall 0.73 0.77 0.73 0.44
Spring 0.45 0.81 0.45 0.33
Mahabad Summer 0.37 0.75 0.37 0.25
Fall 0.47 0.78 0.48 0.33
Spring 0.15 0.59 0.26 0.27
Barandoz Summer 0.22 0.66 0.3 0.277
Fall 0.52 0.79 0.52 0.49
Spring 0.26 0.71 0.36 0.44
Zola Summer 0.21 0.60 0.24 0.22
Fall 0.77 0.83 0.73 0.6
Spring 04 0.80 0.43 0.46
Zab Summer 0.23 0.62 0.282 0.285
Fall Not calculated Not calculated Not calculated Not calculated
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Abstract

Different species of willow trees are used in preparation of essences, paper, medical engineering. In
watershed management and agriculture they are important as a renewable sources of energy.
Unfortunately, these trees are infested with various pests which reduce the plant growth and causing
reduction of the quality and quantity of the wood. The aim of this study was to evaluate the prevalence
and species diversity of willow pests in West Azerbaijan province, Iran. In this study, five watersheds,
Barandoz, Mahabad, Zangmar, Zola and Zab, were selected for sampling from April to September
2015. In each region, 10 trees of Salix alba were selected and from each, 4 branches at the height of
1.5-2 m in four cardinal directions were inspected. Species diversity indices of Simpson, Shannon,
Brillouin and Simpson and Shannon evenness indices were calculated. The number of 21 species of
pests were identified and the results showed that the most frequent of willow pests was registered in
the Zangmar region and the lowest in Zab region, respectively. The highest indices of Simpson,
Shannon and Brillouin were 0.87, 3.39 and 3.34 which were observed in Mahabad region. The findings
of this research show that the role of willow species, sub-species and climate should be considered as
important factors in diversity and distribution of willow pests.
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