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A B S T R A C T 

A study on seasonal fluctuation in Citrus psylla (Diaphorina citri) (CP) population in citrus orchards infected with 
Huanglongbing was carried out in relation to environmental factors in six tehsils of Sargodha district. The population 
of citrus psylla was reached to the peak twice in a year. Young flushes favored the build-up in psylla population. 
Minimum temperature and rainfall had highly significant correlation with build-up in population of citrus psylla in all 
the six tehsils of Sargodha. Although, high temperature also favored the high population of citrus psylla in two tehsils. 
August and mid-March to April were the two times when population of citrus psylla reached to the peak. Therefore, an 
integrated management strategy can be formulated with this study that will not only help in reducing the HLB 
incidence but also increase in citrus production. 
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INTRODUCTION 

Citrus orchards are vulnerable to many diseases, insect 

pests and abiotic stresses. Citrus greening disease (CGD), 

also named as Huanglongbing (HLB) has become one of 

the most devastating and widely distributed diseases in 

citrus groves (Batool et al., 2007; Saifullah et al., 2015). 

CGD is caused by a phloem-limited unculture-able gram 

negative bacterium known as Candidatus Liberibacter 

(Ca. L). The bacterium cell is bounded with double layer 

membrane. Three major strains of this bacterium, 

Asiaticus, Africanus and Americanus have been 

characterized based on environmental conditions, insect 

vector and genetic analysis (Garnier et al., 2000; 

Brlansky and Rogers, 2007; Coletta-Filho et al., 2004). 

The bacterium is transmitted by insect vector, Psyllids. 

Two species of CP, Diaphorina citri and Trioza erytreae, 

have been known as potent vectors of bacterial strains

such as Asiaticus, Americanus and Africanus, 

respectively (Manjunath et al., 2008). CP damages the 

citrus plants directly and indirectly as well. Nymphs of 

citrus psylla that inhabit new growth and adults suck the 

sap causing curling of leaves, defoliation, and heavy 

flower drop affecting the fruit set severely and even 

causing death of the branches from tip to downwards. 

Capoor et al., (1974) found the low percentage 

transmission of CGD through psyllids in a minimum 

infection feeding time of 15 minutes. Electron 

microscopy, monoclonal antibodies and several PCR 

methods have been found efficient way for detection of 

the pathogen in the host and vector. The pathogen 

detection system is very useful to produce disease-free 

citrus plants (Nageswara-Rao et al., 2013; Iftikhar et al., 

2016).  

Environmental factors influence the development of D. 

citri population (Aubert, 1987). Fluctuations in 

population of psyllids are closely related with the 

occurrence of new young flush and environmental 
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factors (Hall and Albrigo, 2007). Therefore, it is 

necessary to understand the dynamics of the population 

build-up of this vector for effective management 

practices. The present study was carried out to monitor 

the effect of environmental factors on citrus psylla 

population changes in Sargodha district. 

MATERIALS AND METHODS 

A survey was carried out in six tehsils (Sargodha, Bhalwal, 

Shahpur, Sahiwal, Sillanwali and Kot Momin) of Sargodha 

district. Orchards were randomly selected however sites 

with multiple age groups of kinnow orchards were 

preferred. Symptomology for identification of CGD in the 

field was the basic criterion for selection of orchards 

followed by quick indexing of CGD prior to monitor the 

insect vector (Saifullah et al., 2015). 

Monitoring of Insect Vector: Population dynamics of 

citrus psylla was recorded in the selected citrus 

orchards during 2013 to 2014. Psylla population was 

calculated on number of adults per leaf. Five sites in 

an orchard were selected for insect population 

counting. A single tree under observation was divided 

into four equal parts by hypothetical lines and 6-7 

leaves on each side with apparently more number of 

psylla were selected. The number of psylla adults 

were counted and recorded. The trees and branches 

were tagged for the future readings throughout the 

study. Data was recorded fortnightly (Saifullah et al., 

2015). 

Collection of Environmental data: Data of 

environmental factors such as maximum and minimum 

temperature, rain fall and relative humidity was 

recorded from the meteorological office during the 

season. The data was statistically analyzed in relation 

to population dynamics of citrus psylla. The prevailing 

environmental conditions during the study period are 

shown graphically (Figure 1). Data of population 

changes was calculated at an interval of fifteen days 

throughout the year starting from August 2013 to May 

2014 and was correlated with environmental data 

using the “R” software. 

 
Figure 1. Meteorological data from August 2013-June 2014 

RESULTS 

The CP population was not high during the months of 

December and January. The lowest population was 

recorded in December. Build-up in psylla population 

was observed in mid-March and April and peak 

population was found in August in all tehsils of 



Pak. J. Phytopathol., Vol. 29 (01) 2017. 175-179 

177 

Sargodha district. There was no significant correlation 

between psylla population build-up and relative 

humidity. There was maximum relative humidity in 

middle of January and second time in middle of 

September where the population varies greatly in these 

two months. May-June was found with maximum high 

temperature (Figure 1). Psylla population found low in 

these months. Psylla population reached to the peaks 

twice during the season, once in August and then in 

April. Low or very little psylla population was found in 

the months of December to February and May-June 

(Figure 2). 

 
Figure 2. Citrus psylla population/leaf recorded during whole study period 

Correlation between Citrus Psylla Population and 

Environmental Factors 

Population of citrus psylla in relation to 

temperature: Environmental data recorded in all 

tehsils of Sargodha district showed that maximum and 

minimum temperatures and rainfall had significant 

correlation with fluctuation in CP population. Rainfall 

and minimum temperature were significantly 

correlated with population of CP in all the tehsil of 

Sargodha district while maximum temperature had 

significant correlation in two tehsils (Sargodha and 

Sillanwali). Relative humidity had non-significant 

correlation with build-up in psylla population in all the 

tehsils (Table 1). The rainfall pattern of the Sargodha 

region depicted that during December no rainfall was 

recorded where as high rainfall was recorded in moon 

soon season during July-August (Figure 1). Minimum 

psylla population was recorded in December whereas 

maximum population was recorded in August soon 

after the moon soon season (Figure 2). There was a 

highly significant and positive correlation found 

between CP population and rainfall. 
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Table 1. Correlation between citrus psylla population and different environmental factors in all tehsils of Sargodha 

Tehsil Rainfall (mm) Maximum Temperature (°C) 
Minimum Temperature 
(°C) 

Relative Humidity 
(%) 

Sargodha 0.919** 0.656* 0.914** 0.066 
 0.000 0.039 0.000 0.857 
Shahpur 0.939** 0.606 0.885** 0.153 
 0.000 0.064 0.001 0.673 
Sillanwali 0.916** 0.641* 0.896** 0.105 
 0.000 0.046 0.000 0.772 
Kotmomin 0.922** 0.625 0.885** 0.119 
 0.000 0.053 0.001 0.743 
Bhalwal 0.937** 0.587 0.865** 0.178 
 0.000 0.074 0.001 0.623 
Sahiwal 0.923** 0.620 0.885** 0.129 
 0.000 0.056 0.001 0.722 
Overall 0.927** 0.623 0.889** 0.126 
 0.000 0.054 0.001 0.729 
Upper values indicated Pearson’s correlation coefficient; Lower values indicated level of significance at P=0.05. * = 
Significant (P<0.05); ** = Highly significant (P<0.01) 

DISCUSSION 

Candidatus liberibacter, the cause of Asian citrus 

greening is transmitted through Diaphorina citri. It is 

vegetatively propagated in nature (Batool et al., 2007). 

Population dynamics of CP were studied in relation to 

environmental conditions. Only rainfall and minimum 

temperature were significant contributor for build-up of 

its population because of new shoot sprouts served as 

main source of oviposition and feeding. It is citrus psylla 

population can be positively correlated to emergence of 

new flushes in citrus after the rainfall and change in 

temperature (Tsai et al., 2002). That’s why citrus psylla 

population peaks were observed in August and March-

April. Previous studies also showed the two peaks in 

citrus psylla population during a year (Ahmed et al., 

2004; Wang et al., 2009). Although flushing shoots has a 

positive effect of the population of CP but environmental 

factors and natural enemies helps the fluctuation in their 

population throughout the year (Teck et al., 2011; 

Rogers et al., 2012). Sharma (2008) observed low 

population of adult CP in Dec-Jan, that was increased by 

the end of February.  Our results were in accordance 

with the findings of Gupta (2000) and Ahmed et al., 

(2004). They observed the pest was active though out 

the year except December while its population peak was 

seen in the month of August. There was non-significant 

correlation of CP population with relative humidity. The 

results were in contradiction with Arora et al., (1997). A 

positive significant effect of relative humidity on citrus 

psylla populations was described by McFarland and Hoy 

(2001) in Florida. It might be due to change in 

environmental conditions. 

Normally, least levels of citrus psylla populations are 

observed in winter season. It is observed that citrus 

psylla population reached to almost zero level in 

December and January in Palai and Charbagh regions of 

Khyber Pakhton khwoa, Pakistan (Zeb et al., 2011). 

Young flush growth due to rainy season after the dry and 

humid weather are responsible for the boost up in citrus 

psylla population (Bove, 2006). The information can be 

used for the effective management practices for CP and 

CGD ultimately. 
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