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Abstract 
Chaff scale, Parlatoria pergandii (Comstock) (Hemiptera: Diaspididae) is a cosmopolitan and 

polyphagous pest worldwide. It causes characteristic green spottings on fruits decreasing its market 

value, desiccate of leaves and branches and at high infestations drop of the fruits. This study was carried 

out to determine the population dynamics of P. pergandii and its parasitoids in Hatay (Turkey) province 

on orange, mandarin and grapefruit in 2012-2013. Data revealed that the common abundance was 

recorded on orange followed by mandarin and the least on grapefruit as the same sorting for the 

parasitization rate. There were three highly variation periods of the pest and the population reached the 

maximum during July, August and October in both growing seasons at all citrus species. Pest population 

was higher on leaves than branches then the fruits, respectively but the parasitization rate was highest on 

fruits followed by leaves then the branches at all citrus species. It was concluded that the first generation, 

which was corresponded to the first half of July, must be taken as the basis for the control of the pest. 
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1. Introduction 

Citrus is one of the most important fruit group cultivated in the world and Turkey. In Turkey, 

the number of citrus orchards are increasing every year with a total annual production of ~3.9 

million tonnes (Anonymous, 2016) [1]. It’s predominantly produced in the east Mediterranean 

region. However, in addition to the problems of breeding and marketing, there are various 

diseases and pest species found during production. There are more than 90 pests species, 34 

diseases species, 16 nematodes, and 155 weed species in citrus cultivating areas in Turkey 

(Uygun et al., 2001; Uygun and Satar, 2008) [2, 3]. The Chaff scale, Parlatoria pergandii 

(Comstock) (Hemiptera: Diaspididae) is one of the citrus pests widely - distributed 

cosmopolitan species infesting citrus worldwide and in Turkey. It is a pest of mature citrus 

groves along the coastal plain of Turkey. P. pergandii infestations can be recognized by the 

presence of the scale-armour on stems, leaves and fruits of hosts. Symptoms are generally 

related to the severity of attack (population density on host). When fruits are infested with P. 

pergandii, spotting occurs, with a characteristic green spotting on oranges. Infestations on the 

leaves and stems may cause wilting and may reduce the photosynthetic area of the plants, 

leading to lower yield. On citrus trees, infestations may cause gumming, flaking and cracking 

of the bark, killing branches and sometimes, whole trees (Gerson, 2012) [4]. P. pergandii, 

previously known as a citrus pest in Turkey, is often confused with some other diaspidid 

species by the farmers. In recent years, especially in Hatay, the citrus samples with the 

assumption that it was infected with California red scale, Aonidiella aurantii (Maskell) 

(Hemiptera: Diaspididae), this pest was frequently encountered. It has been determined that the 

population of the pest was increased in the citrus areas and growers have failed to control the 

pest with insecticides. It is noted that P. pergandii in Turkey has markedly increased 

population density in the citrus fields of the eastern Mediterranean region in recent years and 

that it is among the species to be watched out (Uygun et al., 2010) [5]. Ülgentürk et al. (2014) 
[6] identified a total of 11 Coccoidea species in the fruits and seedlings were recorded during 

controls in the neighborhood markets and markets in Ankara in 2008-2013. From these 

species, P. pergandii was found to be the most common one on citrus fruits after A. aurantii. It 

has been emphasized that the pest can cause significant damages on citrus in the future. 

Reducing P. pergandii densities to low levels by various control methods is considered of vital
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importance. Natural biological control by its parasitoids and 

predators is an environmentally friendly method (Erler and 

Tunç, 2001; Karaca et al., 2001; Abd-Rabou, 2011) [7, 8, 9].  

There is limited study about Chaff scale and its control in 

citrus orchards in Turkey. In this study, pest development, 

population fluctuation of the pest and its parasitoids were 

investigated. 

 

2. Materials and Methods 

The field work was conducted on 5 ha, 17-year-old citrus 

orchard mix cultivation of orange (Washington navel), 

mandarin (Fremont) and grapefruit (Marsh seedless), infested 

with P. pergandii in Erzin (Hatay), in eastern Mediterranean 

region of Turkey. The infestation level of scales was 

evaluated from samples of 5 trees chosen randomly for each 

varieties. Ten pieces of branches with 20 cm long were 

collected from each of five randomly chosen trees at 1.5-2.0 

m height. For to detect the infestation on fruits, 10 fruits (2 

fruits for each tree x 5 trees = 10 fruits) for each variety were 

collected (Karaca et al., 2001) [8]. Samples were transferred to 

the laboratory and alive and parasitized P. pergandii 

individuals were recorded under the stereo binocular 

microscope. For the determination of the parasitoid species of 

P. pergandii, branches (20cm long) contaminated with the 

pest were cultured after cleaning from pests except the pest 

species. By making use of the light seeking feature of P. 

pergandii parasitoids, the branches contaminated with P. 

pergandii were placed in darkened (with black polyethylene) 

plastic jars to obtain parasitoids. A glass tube was placed to 

the open side of the jar to collect the parasitoids and 

controlled once a day. Samples were taken weekly during 

April - October and monthly during the winter months. The 

study was conducted during 2012 and 2013. Chemical 

insecticides were not applied to the orchard during the period 

of the study. 

 

3. Results and Discussion 

Population dynamics of P. pergandii and parasitized 

individuals on leaves, branches and fruits of orange 

(Washington navel), mandarin (Fremont) and grapefruit 

(Marsh seedless) in 2012 and 2013 are given in Fig. 1-6 

 

 
 

Fig 1: Population dynamics of Parlatoria pergandii and parasitoids on leaf (L), Branch (B) and fruit (F) of orange respectively and 

parasitization rate (%) in 2012. 
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Fig 2: Population dynamics of Parlatoria pergandii and parasitoids on leaf (L), Branch (B) and fruit (F) of mandarin respectively and 

parasitization rate (%) in 2012 

 

 
 

Fig 3: Population dynamics of Parlatoria pergandii and parasitoids on leaf (L), Branch (B) and fruit (F) of grapefruit respectively and 

parasitization rate (%) in 2012. 

 

From Fig. 1, on orange the population of P. pergandii was 

highest on leaf (14.65 individuals) followed by population on 

branch (11.65 individuals). Parasitization rate on fruit was 

higher (37.75%) than leaf (34.48%) and branch (25.82%). The 

population of P. pergandii was highest on mandarin leaf 

(14.55 individuals) followed by population on branch (13.94 

individuals). Parasitization on fruit was highest (36.34%) 

followed by leaf and branch (Fig. 2). On grapefruit, the pest 

population was lower than orange and mandarin on leaf, 

branch and fruit (Fig. 3). The population was highest in 12 

July, 23 August and 10 October in 2012 at three of the 

varieties and it was conducted that at these dates the pest had 

generations. It was conducted that the pest had 3 generations 

and these genetations were lasted for 40-50 days. In all three 

citrus species, parasitization increased by August. Aphytis 

melinus DeBach (Hymenoptera: Aphelinidae) was the 

dominant parasitoid species. The other parasitoid species 

were: Comperiella bifasciata (Howard) (Hymenoptera: 

Encyrtidae), A. hispanicus (Mercet), A. proclia (Walker), 

Encarsia citrina (Craw.) (Aphelinidae) (Elekcioğlu and 

Ölçülü, 2018) [10]. 

http://www.faunajournal.com/
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Fig 4: Population dynamics of Parlatoria pergandii and parasitoids on leaf (L), Branch (B) and fruit (F) of orange respectively and 

parasitization rate (%) in 2013 

 

From Fig. 4, on orange the population of P. pergandii was 

highest on leaf (15.09 individuals) followed by population on 

branch (13.27 individuals). Parasitization rate on fruit was 

higher than leaf (32.44%) and branch (28.26%). The 

population of P. pergandii was highest on mandarin leaf 

(12.87 individuals) followed by population on branch (11.61 

individuals). Parasitization on fruit was highest followed by 

leaf and branch (Fig. 5). On grapefruit, the pest population 

was lower than orange and mandarin on leaf, branch and fruit 

(Fig. 6). The population was highest in 8 July, 24 August and 

10 October in 2013 at three of the varieties and it was 

conducted that at these dates the pest had generations. 

 

 
 

Fig 5: Population dynamics of Parlatoria pergandii and parasitoids on leaf (L), Branch (B) and fruit (F) of mandarin respectively and 

parasitization rate (%) in 2013. 

http://www.faunajournal.com/
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Fig 6: Population dynamics of Parlatoria pergandii and parasitoids on leaf (L), Branch (B) and fruit (F) of grapefruit respectively and 

parasitization rate (%) in 2013 

 

From the two years study, it was conducted that the pest had 3 

generations and these genetations were lasted for 40-50 days. 

Uygun et al. (2010) [5] indicated that P. pergandii had 3 

generations per year in Turkey which matches well with the 

result of this study. The pest had 3-4 generations in Israel, 4 in 

Florida, 3 in Alabama, 3 in Spain and 5-6 in Australia 

(Gerson, 1967; Rodrigo et al., 2004; Jendoubi, 2012) [11, 12, 13]. 

It was observed a high decrease with the defoliation before 

spring on P. pergandii overwintered individuals. In the 

forthcoming months female individuals increased in total 4 

periods which are April-May, July-June, August-September 

and October-November. Parasitoid individuals increased in 

some periods when the population of scale insects increased 

in west Mediterranean region of Turkey (Bayındır and 

Karaca, 2015) [14]. It is thought that different climatic and 

ecological conditions at different countries and localities 

resulted different generation numbers. In three of the citrus 

species, parasitization increased by Augustt in 2013 and A. 

melinus was the dominant parasitoid species as in 2012. 

Parasitization rate was between 26.97%-37.29% according to 

the plant part and variety. Parasitization rate was highest at 

2nd instar and virgin stages. Karaca et al. (2001) [8] conducted 

that A. melinus could successfully control P. pergandii 

populations in citrus orchards in Çukurova region of Turkey 

and stabilises its population at low levels for a long period. 

Aphytis proclia (Walker), A. maculicornis Masi, A. hispanicus 

Mercet, Apterencyrtus sp. were recorded as the parasitoids of 

P. pergandii in citrus orchards in Turkey (Uygun, 2003) [15]. 

The most widespread scale insect and its parasitoid species in 

Syria were P. pergandii and A. melinus, respectively (Ghazal, 

2006) [16]. Atkinson (1977) [17] determined that Aphytis species 

parasitized A. aurantii which is on fruit and leaf more than 

individuals on branch. A. melinus parasitized A.aurantii 

individuals which is on fruit more than scales on leaf and 

trunk (Karaca, 1998) [18]. The results of this study matches 

well with literature, that parasitoids prefers primarily P. 

pergandii feeding on fruit than leaves and least on branch. It 

is indicated that the attractive effect of fruit color on 

parasitoids and also the body size of P. pergandii feeding on 

fruits and leaves (larger when compared with other plant 

parts) and therefore they are more suitable host for the 

parasitoid (Karaca and Uygun, 1990) [19]. 

 

4. Conclusions 
P. pergandii and parasitoid population was highest on orange 

followed by mandarin and grapefruit and highest on leaf 

followed by branch and fruit respectively at all citrus 

varieties. But parasitization rate was highest on fruit than leaf 

and branch. In all three citrus species, parasitization increased 

by August and highest during autum. It has been determined 

that if the pest is contaminated with fruit, it is first placed 

under the calyx and could be escaped if the calyx observations 

is not done properly during the visual control. It was 

concluded that the first generation of the pest which was 

corresponded the first half of July must be targeted for the 

pest control. So, the time of the first generation must be 

conducted properly and the control plan must be done 

accordingly.  

 

5. Acknowledgements 

The authors are thankful to Biolocical Control Research 

Institute (Adana) for financial support (Project number: 

TAGEM-BS-12/08-02/01-22). 

 

6. References 

1. Anonymous. Citrus Annual. Global Agricultural 

Information Network Report, USDA Foreign 

Agricultural Sevice. 2016;  

https://gain.fas.usda.gov/Citrus%20Annual_Ankara_Tur

k. 03 July 2018. 

2. Uygun N, Karaca İ, Ulusoy R, Şenal D, Elekçioğlu İH, 

Gözel U, et al. Integrated Pest Management in Turkish 

Citrus Orchards. TUBİTAK, Publications of Turkish 

Agricultural Research Project, Ankara. 2001, 157. 

http://www.faunajournal.com/


 

~ 50 ~ 

International Journal of Fauna and Biological Studies http://www.faunajournal.com 

3. Uygun N, Satar S. The current situation of citrus pest and 

their control methods in Turkey. Integrated Control in 

Citrus Fruit Crops. IOBC-WPRS Bulletin. 2008; 38:2‐9. 

4. Gerson U. Diaspididae. In: Integrated Control of Citrus 

Pests in the Mediterranean Region. Vacante, V. and U. 

Gerson, (Eds.). Bentham e Books, UAE. 2012, 192-205. 

5. Uygun N, Ulusoy R, Karaca İ, Satar S. Fruit and Vine 

Pests. Özyurt Press, Adana, 2010, 347.  

6. Ülgentürk S, Ayhan B. Scale insects (Hemiptera: 

Coccidian) in the fruit markets in Ankara, Turkey. Acta 

Zoological Bulgarica. 2014; 6:73-75. 

7. Erler F, Tunç İ. A survey of natural enemies of 

Diaspididae species in Antalya, Turkey. Phytoparasitica. 

2001; 29(4):299-305. 

8. Karaca İ, Uygun N, Elekçioğlu NZ, Şenal D. Population 

Development of Aonidiella aurantii (Maskell) and 

Parlatoria pergandii Comstock (Homoptera: 

Diaspididae) in Çukurova Region of Turkey. Bollettino 

di Zoologia Agraria e di Bachicoltura, Serie II, 

Proceedings of the IX International Symposium on Scale 

Insect Studies, 2-8 September 2001, Padua, Italy. 2001; 

33(3):312-317. 

9. Abd-Rabou S. Field efficacy of parasitoid, Coccophagus 

scutellaris (Hymenoptera: Aphelinidae) and the predator, 

Exochomus flavipes (Coleoptera: Coccinellidae) against 

Pulvinaria psidii (Hemiptera: Coccidae). Egyptian 

Journal of Biological Pest Control. 2011; 25(2):85-91.  

10. Elekcioğlu NZ, Ölçülü M. Determination of parasitoid 

and predator species of Chaff scale [Parlatoria pergandii 

Comstock (Hemiptera: Diaspididae)] in citrus orchards in 

Eastern Mediterranean region of Turkey. Plant Protection 

Bulletin. 2018; 58(3):131-139.  

11. Gerson U. Studies of the chaff scale on citrus in Israel. 

Journal of Economic Entomology. 1967; 60(4):1145-

1151. 

12. Rodrigo ME, Garcia-Mari F, Rodrigues-Reina JM, 

Olmeda T. Colonization of growing fruit by the armored 

scales Lepidosaphes beckii, Parlatoria pergandii and 

Aonidiella aurantii (Hom., Diaspididae). Journal of 

Applied Entomology. 2004; 128(9-10):569-575. 

5. 13 Jendoibi M. Current status of the scale insect fauna of 

citrus in Tunisia and biological studies on Parlatoria 

zizith (Lucas). University of Catania, Faculty of 

Agriculture, Department of Agri-food and Environmental 

Systems Management, PhD Thesis. 2012, 125. 

13. Bayındır A, Karaca İ. Diaspididae (Hemiptera: 

Coccoidea) of important species on citrus orchards in 

Antalya province and their natural enemies population 

fluctuations. Asian Journal of Agriculture and Food 

Sciences. 2015; 3(3):282-288. 

14. Uygun N. Las plagas de los citricos y su control 

mediante metodos de CIP en Turquia. Phytoma Espana, 

No. 2003; 153:155-167. 

15. Ghazal K. The study of the infestation rate of scale 

insects (Aonidiella aurantii Maskell, Lepidosaphes 

beckii Newmann, Parlatoria pergandii Comstock) and 

their natural enemies on citrus in the Syrian coast. Ninth 

Arab Congress of Plant Protection, November 2006, 

Damascus, Syria. 2006; 170:19-23. 

16. Atkinson PR. Preliminary analysis of a field population 

of citrus red scale, Aonidiella aurantii (Maskell), and the 

measurement and expression of stage duration and 

reproduction for life tables. Bulletin of Entomological 

Research. 1977; 67:65-87. 

17. Karaca İ. Parasitization efficacy of Aphytis melinus 

DeBach (Hymenoptera: Aphelinidae) as affected by host 

size and size distribution of Aonidiella aurantii (Maskell) 

(Homoptera: Diaspididae) in a lemon orchard. Turkish 

Journal of Entomology. 1998; 22(2):101-108. 

18. Karaca İ, Uygun N. Determination of natural enemies of 

Aonidiella aurantii (Maskell) (Homoptera, Diaspididae) 

and its population development in different citrus species 

and varieties in the eastern Mediterranean region. 

Proceedings of the II Congress of Biological Control of 

Turkey, Publications of Entomological Society, Ankara, 

1990, 97-108. 

 

http://www.faunajournal.com/

