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ABSTRACT 
 
An experiment was carried out at the Teaching and Research Farm of the Federal University of Technology, 
Owerri between April and June 2018 to determine the effect of poultry manure and wood ash on the growth 
and yield of cucumber in Owerri southeastern, Nigeria. The treatments consisted of 3 poultry manure rate (0. 
5 and 10 t ha-1) and 3 wood ash rates (0, 2 and 4 t ha-1) laid in a 3 × 3 factorial Randomized Complete Block 
Design (RCBD). Data were collected on soil chemical properties, growth and yield parameters of cucumber, 
and were analyzed using ANOVA. Means were separated using Least Significant Difference (LSD) statistical 
method. Results showed that poultry manure and wood ash significantly affected the growth and fruit yield of 
cucumber. Soil amendment at 10 t ha-1 poultry manure and 4 t ha-1 wood ash recorded the highest number 
of leaves, vine length (cm) at 6 weeks after planting (47.10 and 127.6 respectively). Fruit yield (47.8 t ha-1), 
fruit length (29.93 cm/plant) and number of fruit (7.67) per plot was highest with 10 t ha-1 poultry manure and 
4 t ha-1 wood ash application but was least in 0 t ha-1 poultry manure and 0 t ha-1 wood ash (0.7, 7.00 and 
1.33) respectively. On the basis of consistent higher production, it is recommended that 10 t ha-1 poultry 
manure and 4 t ha-1 wood ash be adopted in cucumber production in southeastern Nigeria. 
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INTRODUCTION 
 
Cucumber (Cucumis sativum L.) is one of the important 
annual vegetable crops in the Cucurbitaceae family that 
has been cultivated by man for over 3,000 years (Adetula 
and Denton, 2003, Okonmah, 2011). Cucumber is a 
tender annual fruit vegetable vine crop grown for its fresh 
fruit (Onyia et al., 2012). It is cultivated for its soft and 
succulent fruits which are sources of minerals like 
Potassium, Magnesium, Phosphorus, Copper and 
Manganese, and vitamins A, C, K and B6 (Vimala et al., 
1999). 
The fruit is eaten alone as salad and in combination with 
other vegetables. The ascorbic acid and caffeic acid 
contained in cucumber help to reduce skin irritation and 
swelling (Okonmah, 2011). Its juice is often 
recommended as a source of silicon to improve the 
health and complexion of the skin. Cucumber controls the 
hypertension of the human body and also prevents 

kidney problems when eaten on regular basis 
(Duke,2000). 

Infertile soils result in bitter and misshapen fruits which 
are often rejected by consumers (Eifediyi and 
Remison,2010). 

In spite of the increasing relevance of cucumber in 
Nigeria, low yields are obtained in farmers' fields because 
of declining soil fertility due to continuous cropping and 
disregard for soil amendment materials. Application of 
poultry manure is one of the ways of improving soil 
fertility and the final yield of crops, poultry manure is 
reported as the richest known animal manure. Mangila et 
al. (2007) and Enujeke et al. (2013) indicated that poultry 
manure is not only cheap and effective but is also 
essential for establishing and maintaining the optimum 
soil physical conditions thereby activating soil microbial 
activities for the growth and yield of a plant. 
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Ewulo et al. (2008) and Agbede et al. (2008) reported 
that the application of 10 to 50 t ha1 of poultry manure 
improves the soil's physical properties by reducing soil 
temperature and bulk density, and increasing the total 
porosity. Ash which is the inorganic and organic residue 
remaining after the combustion of wood, had been 
confirmed to be a good source of potassium, phosphorus, 
magnesium, calcium and micronutrients (Demeyer et al., 
2001; Saarsalmi et al., 2001).  

The incorporation of wood ash into the soil increased 
grain yields in crops. Previous studies had indicated that 
wood ash has the same liming effects as commercial 
lime, the result had confirmed wood ash gives better 
plant growth responses than limestone because of the 
additional nutrients that the wood ash contained (Awodun 
et al., 2007). Rodriguez et al. (2009) and Bougnom et al. 
(2009) in the investigation of the effects of wood ash 
fertilization on soil chemical properties observed that 
wood ash significantly increased the effective cation 
exchange capacity and base saturation and decrease the 
concentration of exchangeable aluminium in soil. The 
effects of poultry manure and wood ash help in 
increasing the chlorophyll content in cucumber. The 
demand for cucumber fruits is high due to their 
importance in our diet and their health benefit especially 
in stabilizing blood pressure. Hence, the study was 
undertaken to assess the productivity of cucumber using 
poultry manure and wood ash. 
 
 
MATERIALS AND METHODS 
 
Site location/description 
 
This experiment was conducted in the School of Agriculture and 
Agricultural Technology Teaching and Research Farm, Federal 
University of Technology Owerri, Imo state, located between 
latitude 5°25°N and longitude 7°2°E in the tropical rain forest of 
Southeast Nigeria. The mean annual rainfall is between 1500 and 
2500 mm from March to November and the temperature range of 
25.5 to 31.9°C with a relative humidity of 82.6%. The experimental 
site measuring 420 m2 (30 m × 14 m) was cleared, stumped, and 
trashed packed. The field was mapped out into plots using pegs, 
measuring tape and rope. Each plot measured 3 m × 3 m with an 
inter-plot spacing of 0.5 m and interblock spacing of 1 m. The plots 
were tilled and raised beds were made for the planting. The 
planting materials included improved cucumber seed. The seeds 
were obtained from IMO ADP, poultry manure from the FUTO 
poultry unit and wood ash from the FUTO canteen. Planting was 
done in April 2018. The seeds were sown on the plots at the rate of 
2 seeds/stand at a spacing of 1 m × 1 m and a depth of 2.5 cm, the 
seedlings were later thinned to 1 seedling per stand. 
 
 
Experimental design 
 
The experiment is a 3 × 3 factorial fitted into a Randomized 
Complete Block Design (RCBD). The treatments consist of three 
rates of poultry manure (0, 5 and 10 tons/ha) and three rates of 
wood ash (0, 2 and 4 tons/ha). Weeding was carried out two weeks 
after planting using hands or hoe. While subsequent weeding was 
done as and when required. Staking was done 4 weeks after 

planting using bamboo sticks. Insects were controlled with neem 
extract as the need arose. 
 
 
Data collection 
 
All experimental plots were subjected to uniform cultural practices. 
Three representatives (sampling plants) of cucumber were selected 
from each plot (sample unit) and were tagged for the measurement 
of growth and yield characteristics. 

The initial soil's physical and chemical properties were 
determined before planting. The soil sample was randomly 
collected from 0 to 20 cm depth from the experimental site with a 
soil auger and bulked. This was done to determine the initial 
nutrient status of the experimental site and at the end of the 
experiment, soil samples were collected from different plots to 
ascertain the effect of each treatment on the soil. 
 
 
Statistical analysis 
 
All data obtained were subjected to statistical analysis using the 
analysis of variance (ANOVA) as outlined by Genstat (2007). The 
mean separation was carried out using the least significant 
difference (LSD) at a 5% level of probability (Obi, 2002). 
 
 
RESULTS 
 
The result of soil analysis before planting (Table 1) 
showed that the soil was acid and low in mineral 
elements like organic matter (1.98%), % nitrogen (0.06) 
available phosphorus m/g (5.98) potassium c mol/kg 
(0.03). Results (Table 1) of postharvest soil analysis 
showed an increase in soil pH in all the treatments that 
receive poultry manure and wood ash, poultry manure 
alone, or wood ash alone when compared with the initial 
value before planting. There is also an increase in soil % 
organic matter, % nitrogen, available phosphorus, 
potassium and magnesium in treatments that received a 
mixture of poultry manure and wood ash as compared to 
their initial value before planting. However, there is little 
or no increase in nutrient elements in treatments that 
received zero application of poultry manure and wood 
ash when compared with the initial value. 

The result (Table 2) showed significant differences (P = 
0.05) among the various treatments in the number of 
fruits produced, 10 t ha-1 poultry manure + 4 t ha-1 wood 
ash gave the highest number of fruit per plants, this is 
similar to the number of fruits produced from 10 t ha-1  

poultry manure + 0 wood ash, 10t ha-1  poultry manure + 
2t ha-1 wood ash, 5 t ha-1 poultry manure + 4t ha-1 wood 
ash, and 5 t ha-1 poultry manure + 2 t ha-1 wood ash, but 
differed (p = 0.05) significantly from other treatments. The 
result (Table 3) showed significant differences among the 
various treatments on both fruit length and fruit girth per 
plant. Poultry manure, wood ash as well as interaction 
(Table 3) showed significant differences (P = 0.05) in the 
fruit girth of cucumber harvested. 0 wood ash, 10 t ha-1 

poultry manure treatment had the highest value of girth 
and is highly different from 0 application, 0 poultry
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Table 1. Effect of poultry manure and wood ash on soil chemical properties before planting and after crop harvest. 
 
 pH in H2O % O.C % O.M APM/g Mg Ca K Na % N EA AL 
Pre-planting → 4.85 1.19 1.98 5.98 0.48 1.20 0.03 0.05 0.06 0.65 1.00 
            
After harvest ↓ 
0 poultry, 0 ash 4.86 1.10 1.16 5.00 0.48 1.20 0.03 0.01 0.06 0.65 1.00 
0 poultry, 2 ash 6.22 1.41 1.54 9.76 3.2 4.5 4.00 0.63 0.211 0.48 0.80 
0 poultry, 4 ash 6.61 1.418 1.723 9.75 3.9 5.9 4.014 0.073 0.233 0.48 0.80 
5 poultry, 0 ash 5.691 1.797 1.891 9.66 3.4 4.6 8.589 0.051 1.40 0.16 0.96 
5 poultry, 2 ash 5.40 1.837 2.145 6.2 2.3 4.8 5.825 0.053 1.140 0.08 0.832 
5 poultry, 4 ash 5.60 2.256 2.166 7.18 3.18 5.8 5.018 0.056 1.411 0.208 0.688 
10 poultry, 0 ash 5.70 2.198 2.01 9.68 3.8 4.8 8.08 0.061 1.81 0.194 0.66 
10 poultry, 2 ash 6.10 2.296 2.235 8.02 2.7 5.0 6.536 0.062 1.321 0.192 0.64 
10 poultry, 4 ash 6.18 2.458 2.791 9.49 2.8 5.4 8.948 0.059 1.45 0.192 1.12 

 
 
 
Table 3. Effects of poultry manure and ash on the yield parameters of cucumber (number of fruit per plant, fruit length per plant, fruit girth 
per plant and fruit yield tha-1) at harvest. 
 
Treatments Number of fruits 

per plant 
Fruit length (cm) 

per plant 
Fruit girth 

(cm) per plant 
Fruit yield 

tha-1 
Shelf life 

tha-1 Poultry manure tha-1 Wood ash tha-1 

0 
0 1.33 7.00 4.17 0.7 6.0 
2 4.00 18.47 16.07 11.9 21.3 
4 4.00 21.77 16.17 20.3 34.7 

       

5 
0 5.67 28.00 17.63 30.9 45.0 
2 6.67 29.13 17.37 35.2 57.0 
4 7.33 29.73 18.37 41.4 58.7 

       

10 
0 6.33 28.3 18.57 37.2 43.0 
2 7.00 29.70 17.57 38.3 51.0 
4 7.67 29.93 17.77 47.8 59.3 

       
LSD(0.05) Poultry manure 1.15 2.37 1.36 7.20 8.0 
LSD(0.05) Wood ash 1.15 2.37 1.36 7.20 8.0 
LSD(0.05) Poultry manure + wood ash 1.99 4.11 2.36 12.47 14.20 

 
 
 
Table 2. Effect of poultry manure and wood ash on cucumber growth parameters (number of leaves, vine length (cm), stem girth (cm) and 
number of branches) at various stages of growth. 
 

Treatments Number of 
leaves  

Vine length 
(cm)  

Stem girth(cm) 
 

Number of 
branches 

Poultry manure t 
ha-1 

Wood ash t ha-
1 4 WAP 6 WAP 4 WAP 6WAP 4 

WAP 
6 

WAP 4 WAP 6 WAP 

0 
0 2.67 7.67  7.0 19.7  1.50 2.00  0.00 0.67 
2 5.00 17.33  16.2 69.3  2.33 2.67  0.83 1.33 
4 5.33 17.00  18.1 75.5  2.00 3.33  0.33 1.33 

             

5 
0 7.33 41.67  40.1 123.9  3.67 4.33  1.33 3.00 
2 7.67 41.00  37.2 121.1  4.00 4.33  1.33 3.00 
4 6.00 37.67  32.6 125.8  3.67 4.00  1.67 2.00 
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Table 2. Continues. 
 

10 
0 5.67 40.10  29.5 121.1  3.67 4.00  1.67 2.67 
2 5.00 36.00  30.7 117.1  3.00 3.67  1.67 2.33 
4 6.67 47.10  32.3 127.6  3.67 4.00  1.67 3.00 

             
LSD(0.05) Poultry Manure 0.95 4.75  5.36 11.05  0.46 0.54  0.55 0.81 
LSD(0.05) Wood Ash 0.95 4.75  5.36 11.05  0.46 0.54  0.55 0.81 
LSD(0.05) Poultry manure + wood ash 1.64 8.24  9.28 19.14  0.80 0.93  0.95 1.39 
 
 
 
manure + 2 t ha-1 wood ash and 0 poultry manure + 4 t 
ha-1 wood ash. The result of the fruit yield of cucumber 
(Table 3) showed that poultry manure, wood ash and 
interaction had a significant effect (P = 0.05) on the total 
yield of cucumber. The highest fruit yield (47.8 t ha-1) was 
obtained from cucumber that received 10 t ha-1 poultry 
manure + 4 t ha-1 wood ash. This was closely followed by 
cucumber treated with 5 t ha-1 poultry manure + 4 t ha-1 
wood ash. 10 t ha-1 poultry manure + 2 t ha-1 woodash, 
and 10 t ha-1 poultry manure. 

However least yield was obtained from cucumber that 
received zero application of poultry manure and wood 
ash 

The result (Table 3) also showed that poultry manure, 
wood ash and interaction significantly (P = 0.05) affected 
the number of days the harvested cucumber stayed 
before spoilage (shelf life). 

Cucumber treated with 10 t ha-1 poultry manure + 4 t 
ha-1 wood ash stayed for a longer period (59.3 days) 
before spoilage followed closely by 5tha-1 poultry manure 
+ 4tha-1wood ash while the treatment that received zero 
application of poultry manure and wood ash stayed for a 
very short period of six days. 
 
 
DISCUSSION 
 
The result showed that the soil was acidic with low 
Organic matter (1.98%), % Nitrogen (0.06), Available 
Phosphorous m/g (5.98), and potassium cmol/kg (0.03). 
In support of this Ano and Agwu (2006) reported that 
animal manure increases soil pH and macronutrients of 
soil. Akande et al. (2003) reported that the application of 
organic materials could ameliorate slightly acidic soil to 
improve crop production. The finding of this study also 
agrees with the report of Brady and Weil (2004) on soil 
amendment properties of wood ash and poultry manure. 

The result (Table 2) showed an improvement in all the 
growth parameters with the addition of poultry manure 
and wood ash mixture when compared with the zero 
application. This agrees with Senjobi et al. (2010) who 
reported that the use of poultry, plant and sheep/goat 
manures improved all the growth parameters of the leafy 
vegetable they worked with. However, the poor 
performance of the cucumber that received neither 

poultry manure nor ash also showed the positive effect of 
poultry manure in supplying the essential nutrient needed 
for plant growth. Mangila et al. (2017) reported that 
poultry manure is not only cheap and effective but also 
essential for establishing and maintaining the optimum 
soil physical conditions thereby activating soil micro 
activities for the growth of plants. The findings indicated 
that the addition of poultry manure and wood ash 
improved the fruit yield of cucumber (Table 3). Cucumber 
yield increase with an increase in the level of ash and 
poultry manure with the highest yield obtained from 10 
tha-1 poultry manure + 4tha-1 wood ash. This indicates 
that a high level of poultry manure in a mixture of wood 
ash had an improvement in the yield of cucumber fruit. 
The one that received neither poultry nor wood ash not 
only produced low cucumber fruit but also had mainly 
misshaped fruits. This is in line with Ibeawuchi et al. 
(2007) and Fagimi and Odebode (2007). From the result 
of this experiment, poultry manure and wood ash have a 
positive effect on the shelf life of the harvested cucumber 
fruits. This shows that harvested cucumber from poultry 
manure and wood ash treatment could store for over one 
month without spoilage of fruits. Hence poultry manure 
and wood ash not only improve the yield of cucumber but 
also enhance the postharvest storage of the crop. 
 
 
Conclusion 
 
An increase in the rate of poultry manure and wood ash 
increased the number of leaves, vine length, number of 
fruits per plant, fruit length, fruit yield, and shelf life. 
Poultry manure at the rate of 10 tha-1 and wood ash 4 tha-

1 gave the highest growth and yield followed by 5 tha-1 

poultry manure and 4 tha-1 wood ash; while plots where 
poultry manure and wood ash were not applied recorded 
the lowest growth and yield. 
 
 
RECOMMENDATION 
 
Production of cucumber using 10 tha-1 poultry manure 
and 4 tha-1 wood ash is recommended for maximum 
production of cucumber in Owerri, southeastern Nigeria, 
since it improved vegetative growth and yield. 
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