
 
 

 
 
 

Full Length Research Paper 
 

Influence of organic wastes on bacterial soft rot 
disease of cucumber (Cucumis sativus) in humid 

tropical Nigeria 
 

*1Opara, E U. and 2Ezenwa L.I. 
 

1
Department of Plant Health Management, Michael Okpara University of Agriculture Umudike, Nigeria. 

2
Department of Environmental Management and Toxicology, Michael Okpara University of Agriculture. 

 
 

Accepted 14 July, 2016 
 

 
 

A field trial was conducted at Teaching and Research Farm of Michael Okpara University, Umudike Abia 
State, to determine the efficacy of local fruit- organic wastes in the control of soft rot disease of 
Cucumis sativus (cucumber) and to evaluate its yield response to organic wastes. From the results, it 
was observed that the treatments had significant effect (P<0.01) on all the growth parameters tested 
such as vine length, e.g. poultry droppings gave significant higher value (5.17cm) than the control 
(3.75cm). Regarding Stem Diameter, three of the organic wastes, poultry droppings (1.00cm), plantain 
peels (0.87cm) and palm bunch (0.95cm) all performed better when compared with the control at 1% 
significant level. Also in terms of number of flowers, had higher mean values than the untreated control 
there were significant differences (P<0.01). The effect of the wastes on yield was also considered, 
poultry droppings had best performance (4.67) and (886.67g) on number of flowers and fruit weight 
respectively followed by cassava peels with3.67 and 566.67g on respectively for flowers and fruit weight 
(P ≤ 0.01) these proved more superior than the control. Similarly, on seed weight all treatments did fare 
better than the untreated with poultry droppings taking the lead. In the same vane the severity of soft 
rot disease was significantly reduced by all the organic wastes with poultry droppings having higher 
control ability on disease severity (2.0) while the control showed the poorest. From the result therefore, 
it was found that all the treatments used were effective in controlling Erwinia carotovora of Cucumis 
sativus in the field and led to less disease incidence, severity and increased fruit weight when 
compared with the control.  
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INTRODUCTION 

 
(Cucumis sativus L.) is a coarse, prostrate annual 

creeping vine that grows up trellises or other supporting 
frames, wrapping around with thin spiraling tendrils. The 
plant has large prickly, hairy triangular leaves that form a 

canopy over the fruit and yellow flowers which are mostly 
either male or female. The flowers are recognized by the 
swollen ovary at the base, which will become the edible 
fruit (Toit, 2012). Botanically, the fruit is a false berry,
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elongated and round in shape. Its size, shape and colour 
vary according to the cultivar in the immature fruit, 
chlorophyll in the cell under the epidermis causes the rind 
to be green but upon maturity, it turns yellow-white. The 
epidermal layer may have proliferated (warty) areas, 
each bearing a trichome (spiky hair). The fruit cavity 
contains soft tissue (placenta) in which the seeds are 
embedded (Buchanan, and David, 2012). Their thick, 
deep green skin has light green stripes and a rough 
surface with strong erichomes. The cucumber fruit, like 
that of other cucurbitaceae, is noted for its high water 
content which is around 95% of its fresh weight (Renner 
et al., 2007). 

There are several constrains which limit the worldwide 
production of cucumbers. These include pre harvest and 
post-harvest losses from insects and other types of pests 
such as rodents, important insect’s pests of cucumber 
include aphids, melon flies, leaf miners, caterpillars, slugs 
and diseases (CABI, 2008). Economic factors include 
storage cost, lack of processed products, transportation 
problems, high marketing cost and unstable demands 
and supplies. Environmental and edaphic factors such as 
soil fertility, temperature, flooding, soil structure and 
texture, as well as lack of improved cultivars and planting 
materials also pose constraints to cucumber production 
(Lerner and Dada, 2001).  

Important diseases of cucumbers including  
The objectives of this study are as follows: 

 To evaluate the bactericidal effect of organic 
wastes on bacterial soft rot disease of Cucumis sativus. 

 To investigate the effect of organic wastes on 
plant growth and fruit yield of C. sativus. 

 
Diseases of Cucumber 

 
Cucumber (Cucumis sativus) is susceptible to a number 
of diseases which are also common among other 
cucurbits. Considerable losses may occur during the 
rainy season as a result of various foliar diseases. 
Resistant or tolerant cultivars should be used wherever 
these diseases are likely to be a problem. (De lonny, 
2001). 

 
Bacterial Diseases 

 
The entire range  of crops referred to as cucurbits are 
affected by various foliar disease damage appears on 
leaves and stems but in several instance the fruit are 
directly infected or will develop poorly if foliar infection are 
severe (Zitter and Knipscheer, 2002). 

 
Angular leafspot:  This is a bacterial disease caused by 
the Pseudomonas syringae pv. Lachrymans. This 

disease is less common on cucumber because most of 
the cultivars are highly resistible (Anonymous, 2002).    
 

Bacterial wilt: This is caused by the Erwinia tracheiphila 

a common and destructive disease of cucumbers. Losses 
from bacteria wilt vary from the premature death of 
occasional plants to as high as 75% of the crop. 
Expression of the disease symptoms varies with different 
cucumber cultivars. Bacterial wilt first appears on leaves 
of cucumbers as dull green patches that rapidly increase 
in size. Within a day or two the wilting symptoms spread 
to leaves up and down the runner (USDA, 2012). If a 
severely affected stem is cut across at the base and 
squeezed, creamy white bacterial ooze may exude from 
the cut adhere to a finger or knife blade and may be 
slowly pulled out into a delicate, shiny thread about  ¼ 
inch long. This test is helpful in diagnosis of the disease 
(Thurston, 1998). 
 
Bacterial Soft Rot: A soft rot of fruit can be caused by a 
composite bacterial pathogens including Ewinia 
carotovora pv. carotovora, which is the commonest, other 
bacterial species that cause soft rot include 
Pseudomonas cichororii, P. marginalis, and P. viridiflavo; 
and primary subspecies of Erwinia carotovora and 
Erwinia chrysanthemum, and are widespread and 
destructive disease of fleshy fruits, vegetables, and 
ornamental throughout the world (Anonymous, 1990). 
Soft rot losses may occur in the field, garden, 
greenhouse, or after harvest during transit, storage or 
marketing. The bacteria chiefly attack succulent, tender 
tissues or storage organs such as fleshy tubers, fruits, 
roots, bulbs, corms and rhizomes as well as bud, stem, 
petiole and leafstalk tissue. Bacterial soft rot is prevalent 
in overripe fruit damaged during harvest. In greenhouse 
produce, rotting is more prevalent in fruit that has flesh 
torn from the shoulder during picking or is marked by 
fingernails or sharp box edges, and shrink wrapped in 
plastic when wet fruit becomes wet in humid packing 
sheds when it is cooled fast, and the subsequent rot is 
accelerated by ethlylene gas given off by other ripening 
fruits, such as apples and tomatoes, in the same packing 
shed (Yan et al., 2012). Bacterial soft rots are often seen 

following other fruit rotting diseases, such stem blight, 
gray mold, and penicillium fruit rots. The causal 
organisms are common in most soils, particularly these 
frequently cropped with susceptible plants. Soft rot 
bacteria are a constant a threat because of their 
extensive host range and widespread distribution (Ronald 
et al., 2004). The symptoms of soft rot are similar on 
most plants. The disease starts on the leaves, stems and 
underground parts as small, water-soaked, translucent 
(lesions). These rapidly enlarge in both diameter and 
depth. The host tissues often become mushy or watery. 
Slimy masses of  bacteria and cellular debris frequently 
ooze out from cracks and tissues (Bhat et al., 2010). 

Within 20 to 72 hours, the entire fleshy fruits, buds leaf 
stalks and leaves may rot and callapse sometimes 
leaving only the outer skin intact. Decaying tissue, which 
may be opaque,   white,   cream coloured gray, brown or  
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black frequently give off a characteristically putrid odour. 
The odour is caused by secondary invading bacteria that 
are growing in the decomposing tissue. When the fleshy 
roots, rhizomes tubers, corms and crown of such plant as 
lily, carrot, cyclamen, iris parsnip and turnip are attacked 
in the field, garden or greenhouse, the foliage may turn 
yellow or wilt, later withering or collapsing. The soft 
rotting bacteria invade the plant at the ground and the 
slimy decay frequently extends deeply into the 
underground parts while the outer tissues remain firm 
and apparently healthy. Leaf crops including lettuce, 
endive, escarole, chicory and spinach may turn into 
watery green, slimy masses within a day or two at room 
temperature if stored in plastic containers or in warm 
humid storage areas (Seo et al., 2004). 

Cucumber pods  may rot in wet soil. Shoots arising 
from infected parts becomes watery, wilt and then 
collapse. If the soil moisture level is lowered, the base of 
the shoots may become soft brown to inky-black and 
shriveled. The leaves on such shoots are dwarfed, stiff, 
curled upward, and are yellowish, red or bronzed. 
Affected shoots are also stunted more upright and pale in 
colour such plants often die prematurely or their yield is 
reduced (Parry et al., 1990). 

 
 
MATERIALS AND METHOD 

 
Field Preparation/Layout and Experimental Site 

 
The experiment was conducted in the western farm of 
Michael Okpara University of Agriculture, Umudike which 
lies in longitude 07

o
33’N and latitude 05

0
29’N and 122 m 

above sea level (NRCRI, 1998). 
The field was cleared and ridges were made.                                                                 
Randomized complete block design (RCBD) was used 
with eight treatments and three replications. A land area 
of 260 m

2
 was used with a total of 24 ridges, each of 10 

m long. 
The seeds were sourced from National Root Crop 
Research Institute (NRCRI) Umudike, and the variety 
was Asheley. The net weight of each satchet of cucmber 
seeds were 2.0 g. Planting was done on ridges at 
planting spacing of 1 m x1 m. The seeds were planted 
and later thinned to two per hole 

 
Organic wastes/Preparation 

 
The following organic wastes were used as treatment 
after subjecting them to decomposition.                                                                                                
1.   Cassava peels, Palm bunch, Orange peels, Maize 
husk, Pineapple peels, Plantain peels Poultry droppings 
and untreated Control. 
 Each waste was was allowed to decompose for four 
weeks before being used on the ridges as top dressing. 
 

 
 
Data Collection 
 
This started three weeks after planting and the 
parameters considered were growth and yield 
parameters based on the following: 

 Vine length 

 Number of leave 

 Number of branches 

 Stem diameter 

 Number of flowers 

 Number of fruits 

 Weight of fruit 

 Seed weight 
 
Disease Assessment 
 
Disease assessment was based on scale 0-5 similar to 
the one developed by Wokocha, (2000), in terms of 
severity as follows: 
0 Healthy plant, no symptom  
1 - 5% of fruit surface covered with spots or lesions  
2 - 25% of fruit surface covered with spots or 
lesions  
3 - 50% of fruit surface covered with spots or 
lesions  
4 - 75% of fruit surface covered with spots or 
lesions  
5 - 100% of fruit diseased and collapse  
 
Disease Incidence 

 
Data were collected at two weeks interval across the 
whole area. 
The disease incidence of bacterial soft rot is determined 
using the formula. 
Percentage disease incidence = Number of plant affected    x  100 
       Total number of placnt sample   1 
 
Data collected were subjected to analysis of variance 
(ANOVA) using “The GLM Procedure 2009” and Fisher’s 
Least Significant Difference (LSD) at 5% level was used 
to separate means (Steel and Torie, 1981). 
 
 
RESULTS AND DISCUSSION  
 
Influence of Organic Wastes on Growth Parameters 
 
The influence of organic wastes on disease, growth 
parameters, and yield of Cucumis sativus is presented in 

Table1 as follows: 
 
Vine length: From the result, it was observed that the 

treatments had no effect on vine length at three weeks  
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  Table 1:  influence of organic wastes on disease, growth parameters and yield  of cucumber 
 

Treatment/Dis.  

Severity 

DiSv PL.Ht 

(cm) 

No.Lf No.Br St.Dia 

(cm) 

No. Flw No.Frt FrtWt (g) Sdwt (g)  

 

Orange peels 0.00a
 

12.08a 4.25a 3.17a 0.69a 14.00a 2.33a 453.33a 21.67a 

Poultry droppings 2.00a
 

12.50a 5.17b 4.25b 1.00b 18.33b 4.67b 886.67b 61.33b 

plantain peels 4.00b 12.78a 4.94c 3.83c 0.87b 15.33b 3.00a 563.33c 27.33a 

Cassava peels 1.00a 12.75a 4.67c 3.58c 0.67a 15.33b 3.67b 566.67c 36.00c 

Palm bunch 3.00b 12.33a 4.58c 3.58c 0.95b 14.67a 1.33c 513.33c 21.67a 

Control 5.00c 12.08a 3.75d 2.08d 0.53c 6.67c 1.00c 226.67d 7.33d 

Maize husk 0.67a 12.17a 4.42c 3.58c 0.61b 14.33a 2.33a 566.67c 25.33a 

Pineapple peals 4.00b 12.17a 4.25a 3.50c 0.50c 13.67a 2.33a 553.33c 20.33a 

LSD (P<0.05) 0.35** 0.87ns 0.79* 0.97* 0.16** 3.26** 1.06** 700.00** 20.00** 

Note: ns = none significant                                            

 * = significant at 5% 
**= significant at 1% 

 
 
after planting (3WAP). This may be due to short period of 
interaction between the treatments and the plant. 
 
Number of leaves and number of branches:The mean 

values obtained from number of leaves and number of 
branches differs among the treatments. Poultry droppings 
show higher values of 5.17 and 4.25, while control (no 
treatment) shows lower values of 3.75 and 2.08 
respectively. All other treatments have almost equal 
mean values. 
 
Stem Diameter: Poultry dropping (1.00), plantain peels 

(0.87) and palm bunch (0.95) differs non significantly 
from other treatments. Maize husks (0.61), orange peels 
(0.69) and cassava peels (0.67) had equal influence on 
stem diameter while pineapple peels (0.50) have no 
mean effect on stem diameter when compared with the 
control at 1% significant level. 
 
Influence of Organic Wastes on Yield Parameters  
 
Number of flowers: The influence of treatments on 
number of flowers of Cucumis sativus is highly significant 

(P<0.01) poultry droppings (18.33), plantain peels and 
cassava peels (15.33) influence number of flowers at 
equal level of higher mean values, orange peels (14.00), 
maize husks (14.33), pineapple peels (13.67), palm 
bunch (14.67) and plantain peels (3.00) have equal 
influence on number of flowers at lower mean values. 
 
Number of fruits: Poultry droppings (4.67) and cassava 

peels (3.67) affected number of fruits at equal level, 
orange peels, maize husks, pineapple peels (2.33) and 
plantain peels (3.00) influence the number of fruit at 
equal level while palm bunch (1.33) has no influence on 
number of fruits (P ≤ 0.01). 

 
Fruit weight: Among the treatments, poultry dropping 
(886.67) has the greatest influence on the fruit weight. 
Plantain peels (563.33) cassava peels (566.67), palm 
bunch (513.33), maize husks (566.67) and pineapple 
(553.33) have equal influence on fruit weight, while 
orange peels (453.33) have a minimal influence on fruit 
weight of Cucumis sativus at a probability level of 0.05. 
 
Seed weight: Poultry droppings (61.33) have the 
greatest influence on seed weight while all other 
treatments influence seed weight of Cucumis sativus at 

the same probability level of 0.01. 
 
Disease incidence: Data obtained in the trials showed 

that all the treatments had bactericidal effect. The 
effectiveness of these treatments in controlling Erwinia 
carotovora on Cucumis sativus occurred as shown below 
(Table 2): 
 
Disease severity: The trials showed that the severity of 

soft rot disease differs significantly with the treatment. 
Orange peels (0.00), maize husk (0.67), and poultry 
dropping (2.0) have equal influence on disease severity, 
while plantain peels, pineapple peels (4.0) and palm 
bunch (3.0) have equal influence on the severity of the 
disease. 
However, control (no treatment) showed the highest 
disease severity while poultry droppings showed the 
lowest severity at 0.001 probability level. 
 
 
DISCUSSION 

 
From the result obtained, it was found that all the 
treatments used were effective in controlling Erwinia  
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Table 2: Influence of organic wastes on incidence and severeity of Erwinia carotvora on 
Cucumis sativus 

 

Treatment                                  % Disease incidence          % control 

Orange peels     7.1   92.9 

Poultry droppings     10.7   89.3 

Maize husks    10.7   89.3 

Cassava peels     11.4   88.6 

Plantain peels     13.8   86.2 

Pineapple peels               17.9   82.1 

Palm bunch     20.0   80.0 

Control                 62.8   37.2 

       
 
carotovora of Cucumis sativus. The results also proved 
that organic wastes (orange peels, poultry droppings, 
plantain peelings, cassava peelings, palm bunch, maize 
husks and pineapple peels) led to less disease incidence, 
severity and increased fruit weight when compared with 
the control. The reduction in disease incidence was in 
line with the work of Roshan et al., 2014 who reported 
that soil amendment with Jatropha leaf powder reduced 

the disease incidence (DI) and percentage disease 
intensity (PDI) of   leaf spot of tomato caused by 
(Alternaria solani). Asawalam et al, 2007 reported that 

the application of goat manure and poultry manure 
significantly reduced the prevalence of podagrica sp.This 
could be attributed to the active ingredients of the test 
organic wastes.  Many scientists have worked on the 
anti-microbial properties of several plants in Nigeria 
(Amadioha and Obi, 1998; Amadioha, 2000, Emeasor et 
al., 2005, Opara and Wokocha, 2008). The reduction in 
disease severity and increase in the yield of Cucumis 
sativus could be attributed to the resistance conferred on 

the crop by the active ingredients of the organic wastes. 
Investigations on the mechanisms of disease 
suppression by plant products have suggested that the 
active principles present in plant extracts may either act 
on the pathogen directly (Amadioha, 2000) or induce 
systemic resistance in host plants resulting in a reduction 
of the disease development (Kagale et al., 2004).These 

are the evidences from the earlier work that plants 
possess the pesticidal activity that can play a pivotal role 
in the management of the plant disease which are cheap, 
locally available, and biodegradable and environment 
friendly. This study demonstrated that many plant organic 
wastes O. basilicum, A. indica, E. chamadulonsis, D. 
stramonium, N. oleander, and A. sativum, can be used 

for the biocontrol of the soft rot disease. Thus, this 
method of control can contributes to minimizing the risks 
and hazards of toxic pesticides, especially on vegetables 
produced for fresh consumption. 
 
 

CONCLUSION 
 
This study was demonstrated to determine the efficacy of 
organic wastes in the control of soft rot disease of 
Cucumis sativus and to evaluate its yield response to 
organic wastes. Organic wastes are less costly than 
synthetic pesticides, and from the results of this study, 
organic wastes such as poultry droppings, plantain peels, 
cassava peels, palm bunch, maize husks, orange peels 
and pineapple peels had positive effect on organic 
cucumber production and thus can be utilized efficiently 
in the control of plant diseases not only on cucumber but 
other crops species of economic importance. 

Based on the results from this study, all the organic 
wastes used were effective with poultry droppings as the 
best, followed by cassava peels and maize husk, plantain 
peels, pineapple peels, orange peels and palm bunch for 
combined aim of the control of soft rot disease and as 
well improved yield production of Cucumis sativus were 

acpomplished. 
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