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ABSTRACT 

 
Postharvest losses of capsicum crop accounts for 30-40% of total crop production. It has been shown that 

postharvest losses of capsicums can be reduced significantly with the application of potassium due to 

improvements in disease resistance and fruit quality. The objective of this study was to investigate the effect 

of higher doses of potassium (K) on plant growth, yield and fruit quality parameters and resistance to 

anthracnose disease of capsicum cv. ‘Hungarian Yellow wax’. Three different levels of potassium, 

Department of Agriculture (DOA) recommended level [180g per bed (control)], double the level (360g per 

bed) and three times of the level (540g per bed) were applied to the soil in a Randomized Complete Block 

design. The same experiment was repeated in three farmer fields of Naula Grama Niladhari (GN) division in 

Dambulla Divisional Secretariat of Matale district of the central province of Sri Lanka. Plant growth 

parameters were measured at two week intervals, and fruit quality parameters (TSS, Ph, %TA), fruit physical 

parameters (length, width, pericarp thickness, fresh weight, firmness and cell wall thickness) were recorded. 

Finally the resistance to diseases of capsicum fruits was also tested by inoculation of Colletotrichum capsici 

to the fruits. This study concludes that application of higher doses of potassium improves some plant growth 

parameters (height and plant diameter at base), fruit physical parameters (fruit length, width , fresh weight, 

firmness and cell wall thickness).  The tripled and doubled the dose of potassium application reduced  

anthracnose disease by over 75% and 95% respectively indicating that higher level of K could have a 

significant impact in reducing postharvest losses of capsicum in local conditions 
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1.  INTRODUCTION 

 

Capsicum (Capsicum annum L.) is one of the 

most consumed vegetable crop in Sri Lanka 

grown in 3287 ha with an annual production of 

14406 mt. It has a good demand in the export 

market with  5.7% of the production being 

exported annually (DOA, 2010). The genus 

Capsicum is counted for a massive postharvest 

loss due to the disease anthracnose which is 

caused by Colletotrichum species in both 

tropical and sub-tropical regions (Pereira et al., 

2011; Park et al., 2012). In Sri Lanka, the post 

harvest loss of capsicum cultivation due to 

anthracnose disease is estimated around 21-47% 

(Rajapakse, 1999). The disease is caused by 

mainly five Colletotrichum species: C. acutatum, 

C. capsici, C. gloeosporioides, C. nigrum (Don 

et al., 2007) and C. coccodes (Johnston and 

Jones, 1997) in the world while C. 

gloeosporioides and C. capsicii (Rajapakse and 

Ranasighe, 2002) are the commonly found 
species in Sri Lanka.  

 

The control of disease is currently achieved by 

application of fungicides, which is costly and 

environmentally hazardous.  In addition, 

growing capsicum in the field involves extensive 

labor and a high cost of agrochemicals such as, 

mineral fertilizers and fungicides in order to 

assure good yield and quality.   Meanwhile, 

there is an increasing demand for no or less 

chemical applied fresh produce and many 

researches have been laid on substituting 

pesticides with non-hazardous and cheaper 

controlling methods. Pre-harvest application of 

high doses of potassium (K) has been proven to 

be effective in decreasing the incidence of many 

pests and/or diseases in crops (Fuchs and 

Grossmann, 1972) and thus farmers are advised 

to apply K fertilizers to improve crop health 

(Imas and Magen, 2007; Amtmann et al., 2008). 

In addition, potassium is involved in yield and 

quality improvements of fresh produce 
(Amtmann and Rubio, 2012).  

 

The incidence of anthracnose (Colletotricchum 

higginsianum) in flowering Chinese cabbage 

(Brassica parachinensis) was found to be 

reduced with increased levels of potassium (Guo 

et al., 2012). In tomato cv. ‘Maheshi‘ and 

‘Thilina‘, the disease was effectively reduced by 

application of extra dose of potassium 

(Weerahewa and David, 2015). Moreover, 

anthracnose, stalk-end rot and freckle disease in 

banana could be effectively suppressed by twice 

the recommended dosage of K (Weerakoon et 

al., 2005). Further, application of thrice the 

recommended dose of potassium had shown a 

significant reduction of stem-end rot in mango 

variety ‘Karuthacolomban’ by over 45% 

compared to the recommended dosage 

(Karunanayake, 2008).  Application of higher 

doses of potassium has resulted significant 

increase in plant growth parameters such as 

plant length, number of shoots and leaves in egg 

plant (Fawzy et al., 2007) and in tomato 

(Nanadal et al., 1998) compared to the control. 

Application of higher dose of K resulted 

increased fruit size, fresh and Effect of 

potassium on growth, fruit quality improvements 

and resistance dry weight of bell pepper (Kaya 

and Higgs, 2003), egg plant (Fawzy et al., 2007) 
and potato (Khan et al., 2012).  

 

This study was conducted to investigate the 

impact of application of higher doses of K on 

growth and fruit quality of capsicum. 

 

2.  MATERIALS AND METHODS 

 

2.1. Study Location 

 

The study was carried out in farmers fields at  

NaUla GN division in Dambulla Divisional 

Secretariat of Matale District of the central 

province of Sri Lanka.This is located at an  

altitude of about 380.69 m above sea level. The 

soil was flat, with a clay loam texture and pH of 

6.1, 0.85g/cm3bulk density, 25.45% moisture 

content and 19.85% soil porosity. The average 

recorded temperature and relative humidity were 

31oC and 79% respectively during the period of 

study. 
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2.2. Plant   Material   and   Nursery 

Management  

 

Seeds of capsicum genotype Capsicum annum 

‘cv. Hungarian Yellow Wax’ from Polo-seed 

International, Thailand were used for the 

experiment. Seeds were sown in a 1:1 mixture of 

well decomposed farmyard manure and top soil 

and maintained according to the DOA 

recommendation (DOA, 2011) until 

transplantation. 

 

2.3. Treatments and Experimental Design 

 

Mature four week old seedlings were 

transplanted in 300 ft2 beds with spacing of 15 

cm x 30 cm.  The basal fertilizer was applied as 

recommended by the Department of Agriculture. 

In the first and second top dressings, three 

potassium [muriate of potash (MOP)] treatments 

were applied in fact, DOA recommendation 

[180g per bed- control (K1)], double the 

recommendation (360g per bed- K2) and three 

times of the recomendation (540g per bed- K3) 

along with DOA recommended doses of triple 

super phosphate (TSP) and urea. Treatments 

were arranged in a randomized complete block 

design (RCBD) with three replicates. The 
experiment was repeated at three locations. 

 

2.4. Measurement of Growth, and Fruit 

Quality Parameters 

 

Five plants from a plant bed were randomly 

selected for obtaining plant growth parameters. 

The shoot length, diameter at base, number of 

leaves and number of branches per plant were 
measured at two week interval.  

 

Capsicum fruits were harvested at the colour 

break stage for obtaining physical parameters. 

From each replicate, fifteen fruits were used to 

test fruit quality parameters. Fruit length and 

fruit fresh weight of each harvested fruit were 

measured and averaged. Fruit width and fruit 

pericarp thickness were measured by a vernier 

caliper. Diameter at the maximum width was 

taken as the fruit width. Fruits were cross 

sectioned at the maximum width and 3 

measurements of pericarp thickness were taken 

per cross section. Fruit firmness was measured 

by penetrometer (Model FT 40, Wagner 

Instruments, Greenwich CT).  

 

Fruit extracts were prepared by crushing five 

representative fruits per replicate separately 

using a blender and squeezing the pulp through a 

muslin cloth. Total soluble solids (TSS) of fruit 

extracts were measured by a refractometer 

(Model WZ-113, China) within the range of 0-

32% Brix  and pH of the extracts was measured 

using pH meter (Model IQ150, USA). Aliquots 

(5 ml) of fruit extracts were titrated against 0.1 

M NaOH in the presence of phenolphthalein as 

an indicator and titratable acidity (%TA) for 

each sample was determined according to a 

previously followed procedure (Askar and 

Trepow, 2013). Three samples from one fruit 

extract were used to repeat the procedures of 

measuring TSS, pH and %TA.  

 

2.5. Pathogen Isolation and Identification  

 

Fruits with anthracnose lesions were collected 

and surface sterilized with 1 % NaOCl for 1 

minute followed by washing with sterile distilled 

water. Tissues from lesion areas were then 

placed on PDA (Potato Dextrose Agar) media 

and incubated at 27-30°C. C. capsici was 

identified by its sickle-shaped conidia, the 

presence of prominent setae (Sutton, 1992), and 

its brown colony colour (Rajapakse and 

Ranasighe, 2002).   

2.6. Assessment of Anthracnose Disease 

resistance 

 

Resistance against anthracnose disease was 

assessed by artificial inoculation of C. capsici on 

fruits and measuring the lesion area for 10 days. 

Six fruits from each treatment were used for the 

inoculation study.  A spore suspension (105 

conidia per ml) was prepared by using 7 days 

old pure cultures of C. capsici and three drops of 

spore suspension (20 µl) were placed per fruit. 

Inoculated fruits were maintained in moist 
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chambers (95-100% relative humidity) at 28±2 

°C for 10 days. The average lesion area was 

calculated for each fruit. 

 

3. RESULTS 

 

3.1. Plant Growth Parameters: 

A significant increase in some of the plant 

growth parameters were observed with 

increasing dosage of MOP.  In fact, plant height 

and diameter at base were signifivcantly 

increased in plants treated at triple the dose of 

DOA recomendation than that of the control 

(Table 1). Similarly, application of higher doses 

of potassium has resulted significant increase in 

plant growth parameters in egg plent (Fawzy et 

al., 2007), tomato (Nanadal et al., 1998) and 

potato (Khan et al., 2012) compared to the 

control. 

 

3.2. Fruit Physical Parameters: 

Some fruit physical parameters were 

significantly improved with increasing MOP 

application (Table 2). Fruit weight, lenght and 

width were significantly higher in crops treated 

with thrice the recomended dose of MOP. 

However, results are not consistent in 

significance among three treatment levels. 

Similar results were bought about by Kiviani et 

al., (2004) and Akhtar et al., (2010). In addition, 

Picha and Hall, (1981) has reported that 

increased application of K resulted in enhanced 

yield of tomato fruits through larger proportion 

of fruit forming flowers. In tomato and kidney 

bean, K application significantly increased 

harvests bean as a result of increased sugar 

concentrations (Liu et al., 2018). Similarly, the 

yield and size of tomato, bell pepper, apple and 

egg plant were improved as a result of soil 

application of higher doses of potassium (Fawzy 

et al., 2007; Kaya and Higgs, 2003; Locascio et 

al., 1997; Nava et al, 2009; Wojcik, 2005). 

However, the results of the present study are in 

contradictory to the findings of Loch and Petho 
(1992). 

 

3.3. Physicochemical Parameters  

The effect of higher doses of K application was 

not significant on either pH or % titratable 

acidity. Yet, application of extra doses of K has 

significantly influenced only on total soluble 

solids where triple the dosage is significantly 

different from DOA recommendation (Table 3). 

TSS levesls were increased with increased levels 

of MOP though the results were not statistically 

significant and the results were in agreement 

with the findings of Delgado et al (2004). The 

increased levels of TSS might be due to 

induction of sugar synthesis by potassium 

(Bidari and Hebsur, 2011). However, no 

significant difference between first and second 

of application of potassium was observed.  

 

3.4. Resistance to Anthracnose 

Day of disease initiation and area of lesion 

development after challange innoculation with 

C. capsici is given in table 4. Anthracnose 

disease initiation followed chalanged inoculation 

with C. capsici on capsicum fruits was 

significantly delayed by the application of extra 

doses of MOP though there was no significant 

difference between extra doses of K. The rate of 

lesion development on fruits of plants treated 

with higher doses of K was found to be slower 

than that of the control fruits (Figure 1). Disease 

initiation was significanty delayed by the 

application of extra dose of MOP despite there is 

no significant difference between higher doses 

of K. Further, application of extra doses of 

potassium has significantly suppressed lesion 

development. MOP. The disease reduction 

measured in area of lesion development at 10 

DAI were 95% and 74% in double and triple the 

recommended levels of application respectively 

compared to the DOA recommendation. 

 

Nearly 70% of the studies have reported that K 

is an effective mean of controlling numerous 

bacterial and fungal diseases in crops (Amtmann 

et al., 2008). The results of the current study 

provide evidences  that soil application of higher 

doses of K can significantly decrease 

anthracnose disease development in field grown 
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capsicum caused by C. capsici. Similarly the 

disease caused by  C. gloeosporioides in tomato, 

cv. ‘Thilina‘ and ‘Maheshi‘ was effectively 

controlled by thrise the recomended level of K. 

(Weerahewa and David, 2015).  
 

However, fruit firmness and cell wall thickness 

of exocarp were significantly increased with 

increasing dosages of MOP though there was no 

significant difference between the control and 

the treatment level 2 (Table 5). Adequate supply 

of potassium results thicker cell walls making it 

harder for disease organisms to penetrate plant 

cells and establish an infection (IPNI, 2010) and  

thus, increased fruit firmness and cell wall 

thickness might have created a physical barrier 

against the penetration of C. capsici. 

Anthracnose is one of the major diseases which 

reduces the fruit quality causing a concidereble 

postharvest loss in capsicum. Thus, utilizing 

increased potassium dosage is a valuble option 

that may be used as an integrated disease 

management strategy, especially when the cost 

of fungicide application needs to be reduced.  

 

Table 1. Plant growth parameters of capsicum 
as affected by potassium treatments 

Means followed by the same letter in each raw are 

not significantly different at P≤0.05. (n = 45 for plant 

growth parameters)  

 

Table 2. Fruit physical parameters as affected 
by potassium treatments  

Fruit physical 

parameter 

Potassium Treatments 

K1 K2 K3 

Length (cm) 7.9 c 10.6 b 13.1 a 

Width (cm) 3.1 b 3.1 b 3.5 a 

Pericarp thickness 

(mm) 
3.65 b 4.8 b 3.7 a 

Fresh weight (g) 24.26 b 25.99 b 30.83 a 

Means followed by the same letter in each raw are 

not significantly different at P≤0.05. (n= 45) 

Table 3. Physicochemical parameters of fruits as 
affected by potassium treatments 

 
                                                Potassium Treatments 

 K1 K2 K3 

Total Soluble Solids 

(oBrix) 
4.67 b 4.72 b 5.13 a 

pH 5.12 a 5.17 a 5.1 a 

% Titratable acidity (g L−1 

as tartaric acid) 
0.05 a 0.06 a 0.06a 

Means followed by the same letter in each raw are 

not significantly different at P≤0.05. (n= 27) 

 

 

Figure 01: Anthracnose disease lesion 

development of K treated capsicum for 10 DAI 
(n = 45 for each treatment) 

 

Table 4. Effect of higher doses of MOP on 

resistance to anthracnose disease of capsicum 

fruits after challenged inoculation with C. 
capsici 

 

Means in each column followed by different 

letters are significantly different at P ≤ 0.05 (n = 

45) according to the DMRT. 
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Days after innoculation

K1

K2

K3

 Potassium Treatments 

Parameter  K1 K2 K3 

Plant height (cm)  55 b 63 a 66 a 

Diameter at base (cm)  1.2 b 1.3 a 1.4 a 

No. of branches 9 a 8 a 8 a 

No. of leaves  68 b 78 a 63 b 

                                                Potassium Treatments 

 K1 K2 K3 

Total lesion area 

development for 10DAI  

(mm2) 

149.2c 39.02b 7.59a 

Day of disease initiation 

after inoculation 
3b 5a 5a 
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Table 5. Effect of higher doses potassium on 

fruit characteristics of field grown capsicum 

fruits 

Parameter 
     Potassium Treatments 

K1 K2 K3 

Fruit firmness (N) 16.82 c 18.57 b 20.99 a 

Cell wall thickness 

(µm)  
0.21 b 0.26a 0.25a 

 

Means in each raw followed by different letters 

are significantly different at P ≤ 0.05 (n = 45) 

according to the DMRT. 
 

4.   CONCLUSION AND  FUTURE WORK 

 

Potassium was proven to possess beneficial 

effects on field grown capsicum cv. ‘Hungarian 

Yellow Wax’ in some growth parameters, yield 

and controlling anthracnose disease. Therefore, 

soil application of increased potassium dosages 

could be a valuable solution in integrated disease 

management strategy especially as a substitute 

for environmentally unsound fungicides. 

However, potassium does not involve directly in 

synthesis of physical or chemical components of 

the plant body. Thus, the reason behind 

increased fruit cell wall thickness and firmness 

is quite unclear and might be due to systemically 

acquired resistance and further studies are 
required for understanding the exact mechanism.  
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