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ABSTRACT   

White mold of common bean (Phaseolus vulgaris L.), caused by Sclerotinia sclerotiorum (Lib.) de 
Bary, is a major yield-limiting disease during the fall-winter season in Egypt. Five bean cultivars were tested 
their susceptibly to white mold disease under greenhouse. Giza 6 cv. bean cultivar was more resistant, 
whereas Paulista cv. was more susceptible one. The efficacy of sowing date indicated that the first swing 
date at 1st September was the most favorable for bean production and highly reduced the disease infection. 
The effect of soil amendments as compost rate and potassium sulfate alone or in combination were applied 
for controlling the disease as well as on growth and yield parameters of common bean in two separate field 
experiments, compared to untreated and Thiophanate-methyl (Topsin, M-70% WP) as the controls. Our 
results showed that the combination treatment of compost at the rate 3ton and potassium sulfate at the rate 
50kg /fed significantly reduced the disease incidence and severity (91.4 and 93.5%), (94.0 and 93.9%) and 
significantly increased the plant height (62.8 and 66.3cm) and yield (89.4 and 90.5%) in both seasons 
respectively. 
 
Key words: Common bean, S. sclerotiorum, white mold, combination, cultivars, sowing date, 

management, compost rate, potassium sulfate.  
 
Introduction  

White mold disease, caused by Sclerotinia sclerotiorum (Lib.) de Bary, is a major and destructive yield-
limiting disease, in common bean (Phaseolus vulgaris L) during the fall-winter season in Egypt (Amer et 
al., 2009). Management of white mold is difficult may due to its temporal and spatial variability and due to 
limited management tools, where the most common control measure is application fungicides at early 
blooming. If favorable conditions for the disease are continuing, additional applications are required (Vieira 
et al., 2003).The climate conditions such as moisture and cold temperature and contaminated areas,  are 
favorable for development of disease, where the average losses reached to 30% or more, while may reach to 
100% in rainy periods (Oliveira,2008). Controlling of white mold pathogen is difficult because of it host 
ranges and capacity of pathogen to survive as sclerotia in the soil and/or mycelial dormant in the seeds for 
several years (Saharan and Mehta, 2008). So, we need an efficient control mean with low-cost and 
minimizing the fungicidal uses to avoid environmental pollution. Agronomic practices such as wide row 
spacing and/or greater distance between plants within the row, by modifying microclimate, may reduce 
sclerotia germination and apothecia production (Mila and Yang, 2008), ascospore survival on plant tissue 
(Clarkson et al., 2003), development of white mold on plants, and plant-to-plant transfer of mycelia (Chad 
et al., 2005), where these treatments affecting resistance to white mold in common bean (Kolkman and 
Kelly, 2002). The composting can be produced from organic wastes also, as a waste management strategy, 
has led to increase efforts of researches directed toward utilization of various organic wastes in agriculture 
because the composts can reduce the incidence of various plant diseases (Fuchs, 2002).  The effect of 
compost and compost teas, on soil-borne diseases, greatly depended on the properties of compost 
formulation, composting, brewing process of compost tea compost tea and environmental conditions of used 
materials (Litterick and Wood, 2009). Potassium (K) is one of the most importance material for the water 
status of plants uptake water in cells and tissues uptake (Castonguay and Markhart, 1992) they stated that 
the lower loss of plants well supplied with K is due to a reduction in transpiration rate which not only depends 
on the osmotic potential of the mesophyll cells but is also controlled to a large extent by the opening and 
closing of stomata. The mechanism of stomatal closure and opening depends entirely on the K flux Lubna-
Irshad and Zakii (2006) studied the effect of flourish Flourish, Frutan, NPK and urea on the incidence of 
root infecting fungi (M. phaseolina, R. solani and Fusarium spp.). They found that the incidence of Fusarium 
spp. in bean plants was significantly reduced when the soil was treated with urea at 0.01 and 0.001, Frutan 
and urea suppressed M. phaseoline infection on bean.  
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Therefore, this work is aimed to study the susceptible of bean cultivars, named Giza 6, Nebraska, Xera, 
Boronco and Pulista, with white mold disease as well as application of compost and potassium sulfate at 
different rates, as soil amendments, alone or in combination for controlling white mold in field. 
 
Materials and Methods 
 
1. Pathogen Isolation:- 

Samples of diseased pods from common bean were carefully washed with sterilized water, cut into 
small pieces, disinfected in 70% ethanol for one minute, washed several times with sterilized distilled 
water and dried between two sterilized filter papers then transferred to Petri dishes containing potato 
dextrose agar (PDA) medium and incubated at 20-22°C for seven to ten days. After developing the 
fungal mycelium from diseased specimens, these fungi were purified by hyphal tip technique mentioned 
by Howard (1981). Stock cultures of the obtained fungus were maintained onto PDA slants and stored 
in a refrigerator for further studies. The purified isolates were identified according to their 
morphological features using the descriptions of (Singh, 1982).  Identification of the isolated fungus 
was confirmed in Fungal Taxonomy Dept., Plant Pathology Institute, ARC, Giza, Egypt. 

 
2. Bean Varieties:- 

Five of bean cultivars i.e., Pulista, Bronco, Nebraska, Giza-6 and Xera, used in these experiments 
were kindly supplied by Vegetable Crop Research Institute, Hort. Res. Inst., ARC, El- Dokki, Egypt.  

 
3. Treatments: 

The used treatment, three compost rates (1, 2 and 3 ton/fed.) and three levels of potassium sulfate 
(25, 37.5 and 50kg K2PO4 /fed.) alone or in combination and thiophanate-methyl (Topsin M-70% WP) 
as soil drenching at one or two times (0.5 g/l).   

 
4. Greenhouse Experiment: 
4.1. Soil Sterilization: 

Clay loamy soil mixture (clay soil + Sand + Peat moss, 1:1:1, V: V: V) were treated with formalin 
solution 2 % for soil sterilization. Then, the treated soil mixture was covered with plastic sheets for 
three weeks. Then, the plastic sheets were removed and the soil mixture was left for one month for 
formalin evaporation and applied in pot experiment. 

 
4.2. Inoculums Preparation of Pathogen and Soil Infestation: 

The inoculums which used in the foregoing studies consisted of uniform agar disc of 5mm of 7 
days-old culture of S. sclerotiorum. Inoculums disc of fungus was grown in 600 ml glass bottles 
containing sterilized 100 g of corn meal medium ( Corn meal ,100 g; washed sand ,50 g and 100 ml 
water). The inoculated bottles were incubated at 18±2oC for two weeks to obtain sufficient growth. 
Then, the inoculums were mixed with soil mixture at the rate of 3% of soil weight. In check treatment, 
equal amounts of the un-inoculated soil mixture were applied. 

 
4.3. Pot Experiment:- 

The plastic pots (30 cm diam.), each containing inoculated sterilized soil mixture of 2 kg soil / pot, 
were used. Seeds of bean cultivars i.e., Pulista, Bronco, Nebraska, Giza-6 and Xera were surface 
sterilized by immersing in sodium hypochloride solution (1%) for 3 minutes and then rinsed three times 
in sterilized water and dried. Five of seeds were sown in each pot at a depth of 2 cm and regularly 
watered at 7 days under greenhouse conditions. For control pots, un-inoculated soil mixture was 
applied. Four pots were used as replicates for each particular treatment as well as the control. The 
incidence of pre and post emergence damping-off were recorded at 30 days of sowing. All percentages 
of survive plants were recorded 60 days of sowing. 
 
5. Field Experiment: 
5.1. Effect of Sowing Date:  

Two field experiments was conducted for successive rainy season of 2014 in private two locations 
(Bayad El-Arab and Beni Soliman Villages) at Beni Seuif Governorate, in order to study the effect of 
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three sowing dates i.e., (1st September, 15th September and 1st October) on white mold disease. Seeds 
of Pulista cultivar were planted in 25.2m2 plot area (6 rows, 70cm widest × 6 m length). Four plots 
were used as replicates for each date. Seeds were sown on the eastern side of the ridge in plots at the 
rate of three  seeds  of  Pulista  cultivar  per  hole  at  a  spacing  of  20  cm.  Re-sowing was done after 
14 days for holes, which failed to germinate. The plants were thinned to two seedlings per hole after 21 
days from sowing. All agricultural practices i.e., irrigation and controlling weeds and pests, were 
applied according to standard recommendation of Ministry of Agriculture. After 70 days from sowing, 
ten plants in each of the three central rows of each plot were examined visually for disease assessments 
(Kolkman and Kelly ,2002). The disease incidence was recorded according the following formula: 

  

Disease incidence %= 
Infected plant 

×100 
Total plants 

 
The disease severity was recorded according a quarter scale described by Liu et al. (1995) i.e., 0 

to 4, where,:0 = no visible symptoms, 1 = 1–25 % ,2 = 26 – 50 %, 3 = 51 – 75%, 4 = 76 – 100 % of the 
basal stalk white mold area and 5 = dead plants. The white mold severity was calculated according the 
following formula: 

 

Disease severity (%) = 
Σ(d x n) 

×100 
d max  x n 

Where: d = is the disease rating on each leaf or pod, d max = is maximum disease rating possible and n 

= is the total number of plants examined. The fruit yield (kg/plot) of each sowing date was recorded. 

 
5.2. Effect of Compost and Potassium Sulfate Fertilizations: 

Field experiment was conducted for two successive winter seasons (2014 -2015 at Bayad El-Arab 
valliage in Beni Seuif Governorate, in order to study the effect application of three compost rates (1, 2 
and 3 ton/fed.) and three levels of potassium sulfate (25, 37.5 and 50kg K2PO4 /fed.) alone or in 
combination as on white mold disease. The susceptible bean cultivar ‘Poulista’ was sown in the 
experiments. Each experiment was designed in a Split-plot design with four replications. Compost 
treatments were allocated to the main-plots, and the potassium sulfate levels to the sub-plots. Compost 
was broadcast on the designated main-plots followed by pre-watering and land preparation. The 
chemicals analysis of applied composts is shown in Table (1). The area of plot in each experiment as 
mentioned before. Two check treatments were used; one of them was plants and another one was 
treatment with Thiophanate-methyl (Topsin M-70% WP) as soil drenching at one or two times (0.5 g/l).  
 
5.2.1. Analytical Analysis:- 

In successive winter season of 2015 at Bayad El-Arab vallage, in Beni Seuif governorate carried 
out for analytical analysis. After, two months of sowing, four plants were randomly chosen from each 
plot for following assay:-  

 
a. Phenol content: 

Total phenols were determined using the Folin-Ciocalteau reagent as mentioned by Snell and Snell 
(1953). The absorbance was measured at 520 nm and the phenol amount was expressed as mg/g fresh 
weight.  

 
b. Chlorophyll Content:-  

Chlorophyll a, b and carotenoids were using calorimetrically determine according to the methods 
described by Wettstein (1957) and calculated as mg/g fresh weight (F.W). Also, total chlorophylls 
(SPDS) were determined by using chlorophyll meter (Model SPAD 402). 

 
c. NPK Content: 

Nutrient content (NPK) in bean plants were determined in dry matter of the third upper leaf 
according to Cottenie et al. (1982). Total nitrogen was determined by Kjeldahl method according to the 
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procedure described by FAO (1989). Phosphorus content was determined using spectrophotometer 
according to FAO (1989). Potassium content was determined photometrically using Flame photometer 
as described by Chapman and Pratt (1961). 

 
5.2.2. Disease Assessment:- 

After 70 days from sowing, ten plants in each of the three central rows of each plot were selected 
for examination. The disease incidence and severity of white mold that caused by S. sclerotiorum was 
recorded as mentioned before. 

 
Table 1: Some physic-chemical characteristics of compost. 

Factor Value 

Weight per cubic meter 650 

Humidity 30 

pH 8.1 

Degree electrical conductivity 5.7 

Capacity water 300 

O2 Over all 1.8 % 

Organic nitrogen  (%)  25.73 

Total nitrogen (%) 1.75 

Organic matter 48% 

Organic carbon 28% 

The percentage of carbon / nitrogen 18% 

phosphorus total 0.9% 

Potassium Overall 1.2 % 

Iron part / million 1500 : 2000ppm 

Part manganese million 130ppm 

Copper portion million 160 : 240 ppm 

Zinc portion million 50 ppm 

Grass seeds No grass seeds 

17 nematodes No nematodes 

There are parasites No parasites 

 
5.2.3. Growth Parameters: 

After 70 days from sowing, ten plants in each of the three central rows of each plot were selected 
for examination. The averages of plant height (cm) and fruit yield (kg/plot) were calculated in each 
growing season after 70 days. 

 
Statistical Analysis: 

All obtained data were analyzed using analysis of variance (ANOVA) among treatments. Means 
were compared by least significant differences (LSD) at p ≤0.05 as described by Song and Keane 
(2006). 

 
Results 
 
1. Greenhouse Experiment: 

Data presented in Table (2) showed that common bean cultivars varied significantly in their 
susceptibility according to pre- and post-emergency damping-off symptoms under greenhouse 
conditions. Paulista cultivar was more susceptible than the other cultivars, where the pre- and post-
damping-off were 35 and 40%, while the percentage of survival plant was 25%. The above disease 
parameters and survival plants were 30, 35 and 35% with cv. Bronco; 20, 25 and 55% with cv. 
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Nebraska; 25, 20 and 55% with cv. Xera and 10, 15 and 75% with cv. Giza6, respectively. It was clear 
that cv. Giza 6 was more resistant, followed by Nebraska, Xera, Boronco and Pulista cultivars, 
respectively (Table 2). 

 
Table 2: Pathological effect of Sclerotinia sclerotiorum on bean varieties under artificially infection 

under greenhouse conditions.  

Cultivars 
Damping .off% Survival plants 

% Pre-emergency Post- emergency 
Pulista 35.0 40.0 25.0 
Bronco 30.0 35.0 35.0 
Nebraska 20.0 25.0 55.0 
Giza 6 10.0 15.0 75.0 
Xera 25.0 20.0 55.0 
L. S.  D. 0.05 12.7 N.S 16.5 

 
2. Field Experiment  
2.1. Effect of Sowing Date:  

Data presented in Table (3) indicate the effect of three sowing dates on development of the white 
mold infection on Paulista cv. in Bayad El-Arab and Beni Soliman Villages of Beni Seuif Governorate. 
Results revealed that the first sowing date (1st September) highly reduced the incidence and severity of 
disease to14.8 &15.7% and15.0 and14.7% in Bayad El-Arab and Beni Soliman Villages, respectively. 
The sowing date also was the most favorable for bean production (40.2 and 40.5 kg/plot) in both of two 
villages, respectively. The sowing date at 15th September moderately reduced the incidence and severity 
of disease to 20.4 & 18.7% and 41.7 and 40.3% in Bayad El-Arab and Beni Soliman Villages, 
respectively. The bean production was 39.5 and 39.0 kg/plot in both of two villages, at the same sowing 
date, respectively. On the other hands, 1st October sowing date increase the highest percentages of  
disease parameters on plants in two village , where the disease incidence was 35.55 and 34.44% , while 
disease severity was 53.66 and 54.33% , respectively. The yield was 34.0 and 34.5 kg/plot in two 
villages, respectively (Table 3).  

 
Table 3: Effect sowing date on development of white mold disease and yield of on common bean plants 

(Pulista cv.), under field conditions during season 2014 

Sowing date 

Bayad El-Arab Beni Soliman 
White mould 

Yield 
(Kg/plot) 

White mould 
Yield 

(Kg/plot) 
Disease  

incidence % 
Disease  

severity % 
Disease  

incidence % 
Disease  

severity % 
1st September 14.8 15.7 40.2 15.0 14.7 40.5 
15th September 20.4 41.7 39.5 18.7 40.3 39.0 
1st October 35.6 53.7 34.0 34.4 54.3 34.5 
L.S.D.0.05 2.8 2.8 3.4 2.7 2.6 3.2 

 
2.2. Effect of Compost and Potassium Sulfate Fertilizations: 
2.2.1. Disease Assessments: 

Results of two field experiments, conducted in 2014 and 2015, to assess the effectiveness of rates 
of compost and potassium sulfate alone or in combination for controlling of white mold of bean as soil 
amendments, compared to Topsin M-70 at the recommended dose are listed in Table (4). The sixteen 
tested treatments significantly reduced the disease incidence, compared to the untreated control (Table 
4). Addition compost individually to the soil at rates 1 and 2 ton/fed was no significant in reducing 
white mold disease ,compared to rate of 3 ton/fed., which reduced the percentage of disease incidence 
and severity by 59.7 and 57.3% during 2014 season  of. In 2015 season the rates of 1 and 2 ton/fed were 
highly effective in reducing the disease, than the compost rate 3ton/fed. The fertilization by K2PO4 at 
25 and 37.5kg /fed was no significant in reducing white mold disease ,compared with the rate at 50kg 
/fed., which reduced the percentage of disease incidence and severity by 50.6 % 46.2% and 51.8&47.4% 
, during growing season 2014 and 2015, respectively. The combination treatment, compost at 3 ton/fed 
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with potassium sulfate at 50kg /fed., was the highest effective in reducing the disease incidence and 
severity by 91.4 and 93.5% and 94.0 & 93.9% during 2014 and 2015, respectively (Table 4). 

 
Table 4: Effect of different compost rate, levels of potassium sulfate and their interactions on common 

bean (Pulista cv.) white mold disease under field conditions during 2014 and2015 growing 
seasons 

Treatment 

Disease assessments 
Season (2014) Season (2015) 

Disease  
incidence % 

Disease  
severity % 

Disease  
incidence% 

Disease  
severity % 

(%)* 
Red. 
% 

(%) 
Red. 
% 

(%) 
Red. 
% 

(%) 
Red. 
% 

Compost 
Compost, 1ton/fed (Com1) 45.7 18.0 33.0 15.4 45.0 16.7 31.0 18.4 
Compost, 2ton/fed (Com2) 36.7 34.1 28.3 27.4 37.0 31.5 27.7 27.3 
Compost, 3ton/fed (Com3) 22.4 59.7 16.7 57.3 18.0 66.7 15.0 60.5 
Mean 38.3 - 30.0 - 36.3 - 26.9 - 

Potassium sulfate 
K2PO4, 25kg/fed (Po1) 36.4 34.5 27.7 29.1 35.0 35.7 26.3 30.7 
K2PO4, 37.5kg/fed (Po2) 29.6 46.8 24.0 35.9 31.0 42.6 23.7 37.7 
K2PO4, 50kg/fed (Po3) 27.5 50.6 21.0 46.2 26.0 51.8 20.0 47.4 
Mean 31.2 --- 24.2 -- 30.6 --- 23.2 -- 

Compost and Potassium sulfate combination 
Com1+Po1 30.9 44.6 24.0 38.5 31.3 42.0 24.0 36.8 
Com1+Po2 26.9 51.7 21.3 46.2 28.5 47.2 20.7 45.6 
Com1+Po3 16.4 70.6 14.7 62.4 17.0 68.5 14.3 62.3 
Mean 26.4 - 21.7 - 27.6 - 21.3 - 
Com2+Po1 22.4 59.7 18.0 53.8 23.7 56.2 18.7 50.9 
Com2+Po2 21.5 61.4 17.0 56.4 22.0 59.3 16. 7 56.4 
Com2+Po3 15.7 71.8 11.0 71.8 20.7 61.6 16.0 57.9 
Mean 19.9 - 15.3 - 22.2 - 17.1 - 
Com3+Po1 12.6 77.4 9.0 76.9 17.3 67.9 14.0 63.4 
Com3+Po2 11.0 80.2 8.0 79.5 15.5 71.3 12.3 67.6 
Com3+Po3 4.8 91.4 2.7 93.5 3.2 94.0 2.3 93.9 
Mean 9.4 - 6.6 - 12.0 - 9.6 - 
Topsin,  M-70 5.3 90.4 3.7 90.6 4.7 91.4 3.0 92.1 
Control 2** 55.7 - 39.0 - 54.0 - 38.0 -- 
L.S.D. at 0.05 1.0  1.0  1.0  1.0  

  *Each figure represents the mean of four plot replicates (plots area, 25.2m). 
  ** Common bean seeds were sowing only in the rows and the plants served as control. 
 

2.2.2. Growth Parameters: 
Results of two field experiments, conducted in 2014 and 2015, to assess the effectiveness of rate 

of compost and potassium sulfate each alone or in combinations for improving bean yield as soil 
amendments, compared to Topsin M-70 at the recommended dose are listed in Table (5). The sixteen 
tested treatments significantly increased the yield and length of bean plants, compared to the untreated 
control (Table 5). Addition compost individually to the soil at rates 1 or 2 ton/fed was less effective, 
than rate of 3 ton/fed in increasing the yield and length of plants which  could increase the yield to 75.2 
& 76.9% and the plant high to 60.1 & 61.9cm during 2014 & 2015 season, respectively. The fertilization 
by K2PO4 at 25 and 37.5kg /fed increased the yield by 14.1 & 12.8% and 33.6 & 39.3%, compared to 
37.0 & 42.3% at rate at 50kg /fed., during growing season 2014 and 2015, respectively. The 
combination treatment, compost at 3 ton/fed with potassium sulfate at 50kg /fed. Increased the yield to 
89.4 & 90.5%, while the plant high was 62.8cm & 66.3cm during 2014 and 2015, respectively (Table 
5). 
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Table 5: Effect of different compost or potassium sulfate rates and their combinations on yield 
parameters of common bean (Pulista cv.), under field conditions during 2014 and2015 
growing seasons. 

Treatment 
Yield parameters 

Season (2014) Season (2015) 
Yield /Plot Plant 

height 
(cm) 

 

Yield /Plot 
Plant 
height 
(cm) 

Compost K2PO4 Kg.* 
Increase 

% 
Kg. 

Increase 
% 

Compost 
Compost, 1ton/fed (Com1) 27.1 18.0 42.7 28.5 21.3 43.0 
Compost, 2ton/fed (Com2) 37.5 63.1 54.4 37.6 60.0 55.5 
Compost, 3ton/fed (Com3) 40.3 75.2 60.1 41.6 76.9 61.9 
Mean 33.6 - 52.4 34.2 - 53.5 

Potassium sulfate 
K2PO4,25kg/fed (Po1) 26.3 14.1 50.4 26.5 12.8 50.6 
K2PO4, 37.5kg/fed (Po2) 30.7 33.6 51.4 32.1 39.3 51.5 
K2PO4, 50kg/fed (Po3) 31.5 37.0 52.4 33.4 42.3 52.6 
Mean 29.5 - 51.4 30.7 - 51.6 

Compost and Potassium sulfate combination 
Com1+Po1 30.0 30.4 54.3 30.5 29.8 54.8 
Com1+Po2 33.0 43.5 57.5 33.5 42.6 57.9 
Com1+Po3 36.0 56.3 57.5 36.5 55.3 57.8 
Mean 27.3 - 56.4 27.8 - 56.8 
Com2+Po1 34.2  48.7 59.2  35.8  52.1 58.7  
Com2+Po2 38.3  66.7 59.9  39.0  66.0 61.0  
Com2+Po3 40.6  76.3 62.6  41.5  76.4 63.4  
Mean 37.7 - 60.6 38.7 - 61.3 
Com3+Po1 40.5 76.1 60.4 42.0  78.8 61.3 
Com3+Po2 41.2 79.1 61.3  42.4  80.2 62.7 
Com3+Po3 43.6 89.4 62.8  44.8  90.5 66.3  
Mean 41.8 - 61.5 43.1 - 63.6 
Topsin M 28.8 25.0 45.6 29.3 24.5 46.2 
Control 2** 23.0  42.5 23.5 ----- 42.8 
L.S.D. at 0.05 1.1  1.1 0.5  0.5 

   * Each figure represents the mean of four plot replicates (plots area, 25.2m). 
   ** Common bean seeds were sowing only in the rows and the plants served as control. 

 
2.2.3. Chlorophyll Content: 

Data in Table (6) revealed the effect of compost and potassium sulfate alone or in combination on 
averages of chlorophyll content in bean leaves after 60 days during 2014 and 2015 seasons. The total 
chlorophyll content was in the range of 84.10 to 109.52 and 94.25 to 96.10 mg/g F.W of leaves with 
compost and potassium sulfate at different rates, compared to 83.10 and 82.20 mg/g F.W of leaves with 
Topsin M and untreated control, respectively. The chlorophyll content with combination between 
compost reached to the ranges of 96.77 to 130.14 mg/g F.W of leaves , where the highest value of 
chlorophyll content was recorded with  these traits was existed with compost (3 ton) + K2PO4 (50kg) 
per Fadden. 
 
2.2.4. Phenol Content: 

Averages of phenol contents as a result of application of all test treatments in common bean leaves, 
after 60 days during 2014 and 2015 seasons, are shown in Table (6). The phenol content was in the 
ranges of 4.40 to 6.22 and 3.75 to 4.47 mg/g F.W of leaves with compost and potassium sulfate at 
different rates, respectively. compared to 83.10 and 82.20 mg/g F.W of leaves with Topsin M and 
untreated control, compared to 5.83 and 3.48 mg/g F.W of leaves with Topsin M and untreated control, 
respectively The phenol content with combination treatments between compost reached to the ranges 
of 3.89 to 8.73 mg/g F.W of leaves, where the highest value of phenol content was recorded with  these 
traits was existed with compost (3 ton) + K2PO4 (50kg) per Fadden. 
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Table 6: Effect of different rates of compost and potassium sulfate alone or in combinations on 
Chlorophyll, total phenols and NPK contents in common bean leaves, grown under field 
conditions 

Treatments 

Analytical analysis 

Chlorophyll 

 (mg/g f.w).  
Total 

phenols 
(mg/g) 

NPK content 
% 

A B A+B 
Total 

 
N P K 

Compost 
Compost, 1ton/fed (Com1) 1.20 0.44 1.63 84.10 4.40 3.98 0.28 2.48 
Compost, 2ton/fed (Com2) 1.51 0.61 2.13 102.42 5.12 3.23 0.54 2.67 
Compost, 3ton/fed (Com3) 1.55 0.78 2.40 109.52 6.22 4.02 0.67 3.01 

Potassium sulfate 
K2PO4 (25kg/fed), Po1 1.31 0.50 1.61 94.65 3.75 3.06 0.36 2.46 
K2PO4 (37.5kg/fed), Po2 1.33 0.54 1.67 95.09 4.10 3.34 0.39 2.60 
K2PO4 (50kg/fed), Po3 1.37 0.58 1.76 96.10 4.47 3.44 0.42 2.71 

Compost and Potassium sulfate combination 
Com1+Po1 1.37 0.52 1.73 96.77 3.89 3.15 0.38 2.65 
Com1+Po2 1.39 0.55 1.88 97.21 4.74 3.52 0.40 2.96 
Com1+Po3 1.41 0.58 1.98 99.22 5.14 3.93 0.45 3.20 
Com2+Po1 1.40 0.65 2.14 102.47 5.62 3.43 0.59 2.98 
Com2+Po2 1.42 0.72 2.31 105.25 6.11 3.55 0.62 3.01 
Com2+Po3 1.52 0.73 2.36 110.52 6.49 4.00 0.65 3.24 
Com3+Po1 1.56 0.80 2.43 112.72 6.65 4.22 0.73 3.44 
Com3+Po2 1.62 0.82 2.44 129.51 7.58 4.99 0.78 3.87 
Com3+Po3 1.91 0.89 2.81 130.14 8.73 5.33 0.79 3.96 
Topsin_ M  1.28 0.43 1.56 83.10 5.83 3.21 0.32 2.37 
Control 2** 1.10 0.42 1.52 82.20 3.48 2.89 0.31 2.29 
L.S.D. 0.05 0.112 0.082 0.123 3.435 0.346 1.501 0.034 1.1 

 
2.2.5. NPK Content:  

The same trend was recorded with all applied treatments which increased the NPK in bean leaves 
(Table, 6). The compost treatments increase the NPK content in the ranges of 3.98 – 4.02, 0.28-0.67 
and 2.48- 3.01 %, while potassium sulfate in the ranges of 3.06, 0.36 and 2.46-2.71%, compared to 3.21 
, 0.32 & 2.37 and 2.89, 0.31 & 2.29% with Topsin M and untreated control, respectively. The 
combination treatments increased the NPK content in the ranges of 3.15-5.33, 0.38-0.79 and 2.65-
3.96%, where the compost (3 ton) + K2PO4 at (50kg) per feddan highly increased the N-P-K contents 
 
Discussion 

Increasing concern over the impact of chemical pesticides on the environment resulted in the 
increased interest in biocontrol strategies for the management of S. sclerotiorum the causal white mold 
disease is a difficult disease to manage with fungicide applications alone (Del Río, 2004). Our results 
revealed that Paulista cv. bean was more susceptible than the other tested cultivars, where the lowest 
percentages of survival plants were obtained. On the other hands, cv. Giza 6 was more resistant one, 
where the highest percentages of survival plants were recorded. These results are agreement with those 
recorded by Pieta (1992), who state that the variation between cultivars and showed a little susceptibility 
was recorded with Jubilatka and Wenta cvs to infestation S. sclerotiorum in fields. The common bean 
Kippen Navy cv, has moderately resistant to white mold (Park et al., 2007). Kolkman and Kelly (2002) 
demonstrated that resistance to white mold, S. sclerotiorum, in common bean is complex, judged by 
inheritance and highly influenced by environmental factors.   

Bean seeds of paulista cultivar, when cultivated at three different dates, i.e., (1st September, 15th 
September and 1st October) showed different percentages of incidence and severity of white mold 
diseases and bean yield in two different locations carried out at Beni Seuif Governorate (BayadEl-Arab 
and Beni Soliman Village). The early sowing date at1st September was more effective in reducing the 
disease assessments other sowing date. It is clear that the cilimate conditions such as soil temperature, 
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soil moisture and light were unsuitable for  sclerotial germination and development of apothecia of 
pathogen (Bardin and Huang, 2001; Phillips, 1987), where ascospores require wetness for germination 
and infection (Bardin and Huang, 2001). 

Our results indicated that soil, amended with compost or potassium sulfate was effective in 
controlling of S. sclerotiorumin the field, where the treatments reduced the incidence and severity of 
white mold disease. The composts were used to improve pods crop production, where using organic 
amendments can enhance the environmental sustainability of crop production by disease control. Hung 
et al. (2005) reported that soil amended with certain organic substances such as sweet clover straw (2.5 
tones/ha) or fish meal (0.8 or 2.5 tones/ha) reduced the germination of sclerotia of S. sclerotiorum as 
well as reduced the incidence and severity of white mold of bean. Fekry et al. (2003) reported that seeds 
cv. Bronco when inoculated with Trichoderma harzianum, followed by Benlate-50 and Bacillus 
subtilis, each alone before sowing, with fertilizing with low amounts of N and P could decrease the 
percentages of natural infection of S. sclerotiorum, respectively. The treatments also improved the 
growth parameters (plant height, number of leaves and the fresh and dry weight of both leaves and 
branches of plant) and its mineral content (N and K content and their uptake by plant). 

All tested treatments increased the content of chlorophyll a, b and (a+b) were estimated in bean, 
after 60 days from sowing.  These results are in agreement with those recorded by Bhivare 
and Nimbalkar (1984). They stated that NaCl lowered the chlorophyll content in Phaseolus vulgaris 
(L) cv. Vaghya, while opposite was the trend with Na2SO4. Misra et al. (2001) revealed that NaCl and 
KCl alone or in combination with CaCl2, Na2SO4 or K2SO4 significantly enhanced chlorophyll a (Chl 
a) fluorescence kinetics in mung bean (Vigna radiata L.). Ismail (2008) found that the contents of 
chlorophyll a, chlorophyll b and total chlorophyll were reduced with increasing concentrations of CdCl 
; while, carotenoids were higher in Cd- treated plants. The addition of CaCl increased the content of 
chlorophyll a and total chlorophyll, but not chlorophyll b.   

Plants-treated with high rates of compost + K2PO4 greatly increased the total phenols and the NPK 
contents, where the heist values with in combination treatment, compared to individual or the control 
and even of Topsin M-70 treatment. These results are in agreement with those obtained by Sharma et 
al. (2003); Singh and Chauhan (2009); Mitova and Stancheva (2013). Tagoe et al (2008) found the total 
N content seeds and plants affected by application of compost. Application nitrogen fertilizer and 
organic materials increased N and K content in leaves and improved photosynthetic rates and the yield 
of bean plant (Santos et al., 2001). When tri-calcium phosphate applied in combination with sewage 
sludge compost increased the NPK content in shoots and leaves of bean plants (Mohamed and Ebead, 
2013). Using organic fertilizers; chicken manure, as biofertilizer increased nitrogen content in pods and 
leaves of snap bean plant (Feleafel and Mirdad, 2014). Moghazy et al. (2014) found that Application 
of compost manure and mineral nitrogen fertilizer in combinations increased NPK content in leaves of 
pea plants. The same trend was also detected for most of all applied treatments in increasing phenol 
content. Increasing the phenol contents might be due to that compost contents agents lead to an increase 
of the control ability. Compost contents might interact with the plant for exchange metabolites and that 
could cause significant changes in plant metabolism (Vinale et al., 2008). The chemical composition in 
the leaves of Phaseolus vulgaris related to infection with S. sclerotiorum had lowest content of sugars 
and highest content of cellulose and hemicelluloses (Pieta, 1992). Meena et al. (2001) found an increase 
in phenolic content was observed one day after challenge inoculation with C. personatum. 
 
Prospects:- 

Although the effects of potassium sulfate and compost application on common bean has been 
researched extensively, various aspects remain that need to be investigated. Major gaps in our 
knowledge of the combined impact of potassium sulfate and compost application still exist. Thus, future 
research endeavor should focus on: 
a. The impact of combined potassium sulfate and compost application based on their properties. 
b. The use of additional potassium sulfate and other soil amendment methods should be paramount in 
any future study to confirm the yield increment of common bean. 
c. Knowledge is also lacking about the application and preparation of compost. 
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