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Effect of Leaf Characteristics of Different Pear Cultivars on the Population
Structure and Stability of Pear Psylla [ Cacopsylla pyricola (Foester)]
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ABSTRACT
Latifian, M. and Abdollahi, H. 2024. Effect of leaf characteristics of different pear cultivars on the
population structure and stability of pear psylla [Cacopsylla pyricola (Foester)]. Seed and Plant, 40, pp. (in
Persian).

Pear psylla [Cacopsylla pyricola (Foerster)] is one of the important pest of pear trees.
Understanding of effective factors on population structure and stability of the pest is the
first step in selection and development of resistant pear cultivars. This research was
conducted from 2020 to 2023. Nine pears cultivars including: Boheme, Shah Miveh,
Natanzi, Sebri, Dargazi, Louis Bonne, Harvest Queen, Potomac, and Coscia were studied.
The Pear psylla populations were sampled from early March to November. Leaf traits
were also studied. The results showed that the highest and the lowest population stability
of in the egg in cv. Shah Miveh and cv. Natanzi were 470.4 and 33.7 in October and May,
respectively. The highest cross-correlation coefficient (0.91-0.92) of color indices
including R (red), G (green), and B (blue and yellow) observed in May, and for the leaf
surface are was 0.74 in June. The lint density had significant effect on the population
stability from the beginning of the season until August.These traits can be used to screen
resistance pear cultivar against pear psylla.

Keywords: Pear, adult insect, leaf surface area, lint density, 43esistance.

Introduction

The pear psylla [(Cacopsylla pyricola (Foerster)] is an important pest of pear trees and
has a worldwide distribution (Luo et al., 2012). In the climatic conditions of Iran, where
spring and summer are dry and rainfall is low, the indirect damage caused by honeydew
is more than the damage caused by sucking plant sap (Behdad, 1991). Researches that
have been conducted on different pests have shown that leaf morphological
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characteristics, such as leaf size, leaf thickness, presence of villi, thickness of cuticle,
presence of waxy material on the epidermis, color, chlorophyll content, water content,
overall shape, and other traits are effective on pest population changes during growing
season (Khalil et al., 2017; Rutledge et al., 2003). Understanding the effective factors that
drive changes in population structure and stability is the initial step in selection and
development resistant pear cultivars. The characteristics of the host plant affect the
abundance, structure, stability and diversity of the pest population (Steffan-Dewenter et al.,
2001). Therefore, this research was conducted to determine the effect of morphological
characteristics of leaf of nine pear cultivars on population structure and stability of pear
psylla and their relationship in different growth stages of pear psylla.

Materials and Methods

Nine pear cultivars including: Boheme, Shah Miveh, Natanzi, Sebri, Dargazi, Louise
Bonne, Harvest Queen, Potomac, and Coscia were used in this study. This research was
conducted from 2020 to 2023. Data of the population of different stages of development
of psylla pear was scored at the peak of its activity, i.e. from the beginning of April to
November, every seven days. From each cultivar, 10 leaves were randomly selected from
the crown’s lower, middle, and upper parts. The monthly average of the effective
population at different growth stages and the percentage of each stage relative to the total
population density were calculated. The population stability index for the active pear
psylla population on each pear cultivars was estimated. The leaf color index including R
(red), G (green), and B (blue and yellow) were determined using the mobile phone
software called Color Grab 3.9.2 with constant light and at a distance of 15 cm from the
leaf surface. A relatively accurate leaf surface area was estimated using the mobile phone
software Easy Leaf Area. The leaf chlorophyll content was evaluated using the OPTi-
Sciences CCM-200 chlorophyll meter.

Results and Discussion

The maximum population density in the first and second activity periods was 242.3
and 359.3, respectively. The minimum density in the first and second activity periods was
73.2 and 175.5, respectively. The lowest and highest percentage of egg density in the
population structure was recorded at 16% and 18 %, respectively, in May and September.
The highest and lowest population stability, in different growth stage, of pear psylla eggs
were in cv. Shah Miveh (470.4 eggs) and cv. Natanzi (33.7eggs), in October and May
respectively. The highest and the lowest population stability index of nymphs and beloged
to cv. Shah Miveh (2.2 nymphs) and cv. Dargazi (8.6 nymphs), in October and May

¥F



YY-FO OFe¥ ¢ gllle 5 OLadad ¢ D8 ooy Comor S 5 sty (I Ctliis o651 8 (sla S35 31

respectively.  The  highest and  lowest  population  stability  index
of adult insects recorded in cv. Shah Miveh (126.5 adult insects) and cv. Darghazi
(3.3 adult insect), respectively.

Leaf color indices (R, G, and B) with correlation coefficients of more than 0.9, leaf
surface area index and lint density with correlation coefficients of -0.84 and 0.63,
respectively, had significant relationship with the population stability index of pear
psylla. Considering the resuts of this study, it was found that different leaf characteristics,
especially color and lint density, were highly effective on population density and stability
indices of pear psyll. These characteristics can be used in pear breeding programs for
selction and development of new resistant cutivars to pear psylla.
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