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ABSTRACT

The common pistachio psyllid, Agonoscena pistaciae Burckhardt & Lauterer (Hem.: Aphalaridae), is one of the most
important pests of pistachio trees in Iran and Middle East. Little is known about the morphological variation of the
geographic populations of the common pistachio psyllid in Iran, especially in Kerman province as the main pistachio
production province. In order to prepare more information on the morphological variation of this pest, different
populations were collected from some main producing areas of pistachio in Iran, including Kerman and Khorasan
Razavi provinces in 2016; and wing shape geometry of them was investigated using the geometric morphometric
method. The results showed a significant difference in wing shape between the population of Khorasan Razavi
Province and all of the populations from Kerman province. The results indicated a significant difference in the
centroid size among the populations. Also, wing size was smaller in psyllid population from Ravar compared to other
populations. Furthermore, narrower wing shape was found in psyllid populations from Khorasan Razavi province. In
the studied populations, in spite of the allometric growth, significant shape differences still remain in constant size
which may indicate the genetic basis of the variation rather than environmental factors. Moreover, links between
morphological (in the present study) and molecular data (in the other studies) revealed.
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Table 1. Collection data for geographic populations of the common pistachio psyllid

Locality Code N. E. Altitude n
Kerman Ker. 30°22729" 56°57°44" 1736 30
Zarand Zar. 30°52°09" 56°22°26" 1644 30
Bardsir Bar. 29°56°44" 56°35747" 1917 30
Sirjan Sir. 29°29°11" 55°3826" 1740 30
Ravar Rav. 31°1839” 56°47°54" 1169 30
Rafsanjan Raf. 30°24°56" 56°01746" 1523 30
Torbat e Heydariyeh Tor. 35°13°28" 59°12°32" 1281 30
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Figure 1. Collection sites for geographic populations of the common pistachio psyllid
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Figure 2. Collection sites based on topology (A), temperature (B), humidity (C) and climate (D) for geographic populations of the
common pistachio psyllid in Kerman province
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Figure 3. Position of landmarks (circles) in the right forewing of the common pistachio psyllid. (See Table 2).
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Figure 4. Range of variation in the selected landmarks on the forewing of populations of the common pistachio psyllid
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Table 2. MANOVA and allometry tests in populations of the common pistachio psyllid

MANOVA Allometric growth Allometric slope Shape in constant size
Source Wilks' Wilks' Wilks' P- Wilks'
Lambda P-value Lambda P-valug Lambda value Lambda P-value
Forewing 0.405 <0.0001** 0.8447 0.0144* 0.3669 0.5523 0.4301 0.00036**

* Significant at P < 0.05, ** Significant at P < 0.01.
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Figure 5. Canonical Variate Analysis (CVA) in geographic populations of common pistachio psyllid. See Table 1 for
abbreviations.
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Figure 6. (A) Shape of forewing in the consensus configuration on RW1 axes, (B) negative deformation (psyllid population
from Kerman), (C) positive deformation (psyllid populations from Khorasan Razavi (Torbat e Heydariyeh)
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Figure 7. Clustering analysis of the geographic populations of the common pistachio psyllid based on the UPGMA
method. See Table 1 for abbreviations
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Figure 8. Wing size in geographic populations of the common pistachio psyllid
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