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ABSTRACT 

Background Citrus is attacked by various biotic and abiotic diseases which 

caused severe losses every year. The prime objective of present studies was to 

record the disease position, note the severity of symptoms and update the 

existing statistics.  

Methodology Assessment work was conducted in different orchards of 

Kinnow mandarin in six major citrus growing areas of Punjab province of 

Pakistan.  

Results During assessment, (100%) prevalence of all postharvest diseases was 

found. Stem end rot was maximum with (51.92 %) severity followed by 

melanose (45.13%), scab (40.85%) and canker (18.7%). Blue mould incidence 

on fruits present under canopy area was higher than Green mould. Affected 

fruits displayed the symptoms of these diseases individually and also in 

combination. Pathogens viz. Penicillium italicum, P. digitatum, 

Colletotrichum gloeosporioides, Botryodiplodia theobromae and Elsinoe 

fawcettii were also isolated and identified from diseased plant parts collected 

from different citrus orchards.  

Conclusion The results of the study will be much helpful to devise integrated 

disease management approaches to curb these diseases in future.  

 

INTRODUCTION 

 

Citrus is one of the most important fruit crops in many 

countries of the world (Liu et al. 2012). A number of 

pre and postharvest diseases attack citrus fruit. Many 

diseases are the result of pre-harvest infections e.g. 

black rot, stem end rot, anthracnose and brown rot 

while green and blue moulds are due to postharvest 

infections.(Naseer, 2010). Pathogens pose a serious 

threat to citrus production globally (Batool et al. 

(2007). The losses inflicted by these pathogens show 

great economic impact for orchardists, marketers and 

consumers. The common pre and postharvest diseases 

include blue mould (P. italicum), green mould 

(Penicillium digitatum), anthracnose (Colletotrichum 

gloeosporioides), stem end rot (Lasiodiplodia 

theobromae), melanose (Phomopsis citri) and scab 

(Elsinoe fawcettii) (Dorby et al. 2002; Iqbal et al. 

2012; Palou et al. 2001). Infection of these pathogens 

can occur before or after harvest. All these pathogenic 

fungi are present in citrus orchards of Pakistan with 

varying intensities depending upon climatic 

conditions, cultivar, production area, extent of damage 

and postharvest practices.. These pathogens are 

natural inhabitants and grow on plant parts before 

harvest. Farmers have no or less technical knowledge 

about different diseases and pests causing severe 

production losses (Iqbal et al. (2009)). Akhtar and 

Ahmed (1999) reported that about 22% losses are 

caused in Kinnow due to different diseases followed 

by sweet orange (25 to 40%) and grapefruit (15%). 

Use of synthetic chemicals for the management of 

different diseases and pest have negative impact on 

plants as well as on environment. So there is need to 

use ecofriendly approaches to manage the diseases to 

obtain organic fruit. The aim of present study was to 

assess the prevalence of different postharvest diseases 

and determine their severity values in Punjab, 

Pakistan.   

 

MATERIALS AND METHODS  

 

Six citrus growing districts of Punjab viz. Sargodha 

(32.0837° N, 72.6719° E), Multan (30.1984° N,
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72.6719° E), Multan (30.1984° N, 71.4687° E), 

Faisalabad (31.4187° N, 73.0791° E), Khanewal 

(30.3039° N, 71.9299° E), Jhang (31.26°"N, 

72.31°"E) and Toba Tek Singh (30.9727° N, 72.4850° 

E) were visited for disease assessment work. A total of 

67 orchards were visited for the assessment of diseases 

viz. scab, melanose, canker, stem end rot, blue and 

green mould. Almost 10% orchards of an area were 

selected by moving in diagonal direction for the 

calculation of disease incidence. Five trees were 

selected in an orchard and 5 branches of equal size 

were tagged on each plant. Specific symptoms of each 

disease were recorded.. The areas visited in Sargodha 

district included, Shahpur, Silanwali, Kot Momin, 

Bhalwal, old Bhalwal and Lak Mor. Citrus orchards of 

Faisalabad, Toba Tek Singh, Multan, Jhang and 

Khanewal were also visited and assessed. Disease 

incidence was calculated by the formula given below: 

 

𝐷𝑖𝑠𝑒𝑎𝑠𝑒 𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 (%) =
Diseased fruit

Total number of fruit
× 100 

 

While severity was calculated by percent area 

infected on the fruit. 

 

Isolation, identification and purification of 

pathogens 
Six postharvest pathogens viz. P. digitatum, P. 

italicum, C. gloeosporioides, A. citri, E. fawcettii and 

P. citri were isolated from different diseased samples  

of citrus using standard isolation procedure. Ten tissue 

pieces were excised from each diseased sample, 

surface disinfested for 10 seconds in 70 % ethanol and 

for 2 min., in 1 % NaOCl solution. Tissue rinsing was 

done twice in sterilized deionized water followed by 

drying on sterile blotting papers and plating on glass 

Petri plates containing potato dextrose agar (PDA) 

medium. The plates were incubated at 25º C under 

cool white fluorescent light with 12 h cycling of light 

and darkness to promote typical coloration and 

maximum spore production. The cultures of the 

pathogens were deposited in the fungal culture bank of 

University College of Agriculture, University of 

Sargodha for future experiments. 

 

RESULTS 

 

Disease severity 

The results of the disease assessment revealed that 

severity of diseases varied significantly from locality 

to locality (Fig. 1). Maximum severity of Scab (45%) 

was recorded from Khanewal region followed by 

Faisalabad and Jhang (43%), Multan (42.87%) and 

Sargodha (40.08%) while severity of Melanose was 

highest in Toba Tek Singh (60%) followed by 

Faisalabad (47.93%), Jhang (47%) as compared to 

Sargodha (41.07%), Multan (39.83%) and Khanewal 

(35%). Mean canker severity in Toba Tek Singh area 

was maximum (60%) followed by Sargodha (32.20%) 

and Faisalabad (20%). No disease was found in Jhang, 

Multan and Khanewal. However, mean severity of 

Stem end rot was greater in Toba Tek Singh (82.5%) 

followed by Faisalabad (76.43%), Khanewal (67.5%), 

Multan (45.67%) and Sargodha (39.43%). No disease 

severity was found in Jhang. Overall, stem end rot was 

maximum with 51.92 % severity followed by 

Melanose (45.13%), Scab (40.85%) and canker 

(18.7%) (Table 1).  

 

Disease incidence of canopy fruits 
Mean disease incidence of Scab was found maximum 

in Sargodha region (40.30 %) followed by Khanewal 

(30.08%), Faisalabad (30.04%), Multan (27.2%), 

Toba Tek Singh (25.61) and Jhang (23.22%) while 

Melanose incidence was  greater in Jhang district 

(34.12%) followed by Sargodha (32.76%) , Faisalabad 

(31.68%), Toba Tek Singh (30.44%).  It was 28.21 & 

24.38% in Khanewal and Multan, respectively. 

However mean incidence of Canker was recorded 

highest (4.04%) in Sargodha region followed by Jhang 

(2.4%) as compared to Multan and Faisalabad with 1.3 

& 0.36 % incidence whereas no disease was found in 

Khanewal. Maximum mean disease incidence of Stem 

end rot (8.19%) was recorded in Khanewal while it 

was 5.24% in Multan. Sargodha, Faisalabad, Toba Tek 

singh and Jhang showed incidence of 4.96, 4.50, 3.63, 

and 2.30%, respectively. Melanose was maximum 

(30.25%) followed by scab (29.40%), stem end rot 

(4.8%) and Canker 1.53%, respectively (Table 2). 

 

Incidence of Postharvest diseases on fallen fruits 

The results of assessment revealed that incidence of 

different postharvest diseases varied significantly 

from district to district. Blue mould fungus was 

predominately present (16.68%) as compared to green 

mould fungus (14.72%). Mean disease incidence of 

Blue Mold was maximum in Sargodha region 

(22.96%) followed by Faisalabad (22.57%), Khanewal 

(15.75%), Toba Tek Singh (14.01%), Multan 

(14.68%) and Jhang (10.12%) as compared to green 

mold having highest incidence in Khanewal (20.85%) 

followed by Multan (18.45%) Jhang (14.22%), 

Sargodha (13.58%), Faisalabad (12.28%) and Toba 

Tek Singh (8.98%) (Table 3).  

During present study different pathogens 

associated with common citrus diseases were isolated 

and identified. The pathogens were mostly isolated 

from samples collected from plants showing severe 

symptoms of citrus diseases. These pathogens were 

identified on the basis of typical morphological and 

cultural characteristics (Table 4). 
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Table 1 Severity percentage of different postharvest diseases in citrus orchards of the Punjab recorded in December-

January 2015-2016 

District Scab (%) Melanose (%) Canker (%) Stem end rot (%) 

Sargodha 40.08c 41.07d 32.20b 39.43e 

Faisalabad 43.0b 47.93b 20.0c 76.43b 

Multan 42.87b 39.83d 0.0d 45.67d 

Jhang 43.0b 47.0b 0.0d 0.0e 

Khanewal 45.0a 35.0c 0.0d 67.5c 

Toba Tek 

Singh 

31.2d 60.0a 60.0a 82.5a 

Mean 40.85 45.13 18.7 51.92 
Means sharing similar letter in a row or in a column are statistically non-significant (P>0.01). Small letters represent comparison 

among interaction means 

 

Table 2 Disease Incidence of postharvest diseases of citrus as observed on canopy fruits in different orchards of the 

Punjab during December-January, 2015-2016 

District Scab (%) Melanose (%) Canker (%) Stem end rot (%) 

Sargodha 40.3a 32.76ab 4.04a 4.96bc 

Multan 27.2c 24.38e 1.3c 5.24b 

Faisalabad 30.04b 31.68bc 0.36d 4.5bc 

Khanewal 30.08b 28.21d 0.0e 8.19a 

Jhang 23.22d 34.12a 2.4b 2.3d 

Toba Tek Singh 25.61c 30.44c 1.10c 3.63cd 

Mean 29.40 30.25 1.53 4.8 
Means sharing similar letter in a row or in a column are statistically non-significant (P>0.01). Small letters represent comparison 

among interaction means 

 

Table 3 Disease incidence of Blue and Green Mould on fallen Kinnow fruits in different orchards of the Punjab 

District Incidence (%) recorded during Dec-Jan. 2015-2016 

Blue Mold  Green Mold  

Sargodha 22.96a 13.58cd 

Faisalabad 22.57a 12.28d 

Multan 14.68b 18.45b 

Jhang 10.12c 14.22c 

Khanewal 15.75b 20.85a 

Toba Tek Singh 14.01b 8.98e 

Mean 16.68 14.72 
Means sharing similar letter in a row or in a column are statistically non-significant (P>0.01). Small letters represent comparison 

among interaction means. 

 

Table 4 Isolation and identification of pathogens associated with different postharvest diseases 

Disease Associated pathogen Number of tested samples  

Scab Elsinoe fawcettii 60 

Melanose Phomopsis citri 60 

Stem end rot Botryodiplodia theobromae 60 

Blue mould Penicillium italicum 100 

Green mould Penicillium digitatum 100 

Black rot Alternaria citri 30 

Anthracnose Colletotrichum gloeosporioides 30 
 

 

DISCUSSION 

 

Citrus is prone to a number of pre- and postharvest 

animate diseases. Many postharvest diseases are result 

of pre-harvest infections e.g. stem end rot, black rot, 

brown rot and anthracnose while others are due to 

postharvest infections i.e. green and blue mould 

(Naseer, 2010).  

Scientific and true estimation of disease severity 

in citrus orchards is need of the day. About 20 to 25% 
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Figure 1 Symptoms of Postharvest diseases recorded during assessment work in orchards of Punjab. A: Scab, B: 

Melanose, C: Canker, D: Stem end rot 

 

citrus fruit losses have been reported to be due to 

postharvest pathogens (Zhu, 2006). In past some 

studies were conducted to record and assess the citrus 

diseases but advance studies covering all the aspects 

of diseases including characterization of symptom 

expression and recording incidence and severity 

values were imperative.  

During assessment work, common disease 

symptoms were detected viz. Green mould, Blue 

mould, Scab, Melanose, Canker, Stem end rot and 

Black rot. These diseases were present in more or less 

severe form in almost every citrus orchard. The 

incidence of Melanose and Scab was higher in Punjab 

while severity of Stem end rot followed by Melanose 

and Scab was higher as compared to other diseases. In 

case of Blue and Green mould, higher incidence of 

Blue mould was observed as compared to Green 

mould in Citrus orchards of Punjab. Summerbell (2005) 

studied that Mucor, Penecillium and Rhizopus species 

were the main cause of orange spoilage. Bukar et al. 

(2009) studied that Penicillium species and Alternaria 

species were the main pathogens of Citrus in Nigeria. 

Akintobi et al. (2011) studied that Alternaria, 

Penicillium and Rhizopus species were the main cause 

of citrus fruit spoilage in Oyo state. The pathogens of 

postharvest diseases isolated during the present study 

included Penicillium digitatum, P. italicum, 

Lasiodiplodia theobromae, Colletotrichum 

gloeosporioides, Elsinoe fawcettii and Alternaria citri. 

The same pathogens have been found associated with 

postharvest diseases in citrus orchards of the world 

and they pose a serious threat to citrus fruits globally 
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(Palou et al. 2001). These fungi are natural inhabitants 

and grow on plant parts before harvest. The inoculum 

of these diseases is carried over to postharvest phase. 

Orchards where plant protection measures were 

adopted manifested least severity. During assessment 

it was observed that symptoms were quite severe in the 

citrus orchards which were neglected and poorly 

managed. The withered branches on unstructured trees 

were found to harbor inoculum of various diseases. 

The severity of losses due to pathogens varied 

depending upon production area, cultivar, climatic 

conditions, extent of damage and pre- or postharvest 

practices (Palou et al. 2008).  

Pakistan is developing country, so there is a need 

of economical and environmental friendly approaches 

to manage these diseases to enhance the export of 

Citrus fruit in the international market.  
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