


EFFECT OF DIFFERENT LEVELS OF POULTRY MANURE AND INORGANIC FERTILISER ON THE GROWTH AND YIELD OF CUCUMBER (Cucumis sativus) IN OWERRI, IMO STATE

[bookmark: _Toc190021182]ABSTRACT
Cucumber (Cucumis sativus L.) is an important vegetable crop whose performance depends strongly on soil fertility and the availability of nutrients. In Owerri, repeated cultivation has contributed to declining soil fertility, which may restrict cucumber growth and yield. The appropriate use of poultry manure and inorganic fertiliser may therefore improve nutrient supply and crop productivity under local conditions. A field experiment was undertaken at the Teaching and Research Farm of the Federal University of Technology, Owerri, Imo State, from September 2024 to January 2025 to assess cucumber responses to different rates of poultry manure and inorganic fertiliser. Seven treatments were evaluated: 5 tons/ha PM, 10 tons/ha PM, 15 tons/ha PM, 100 kg/ha NPK, 150 kg/ha NPK, 200 kg/ha NPK, and 0 kg/ha (control). Treatments were arranged in a Randomised Complete Block Design (RCBD). Growth and yield data were analysed by analysis of variance (ANOVA), and treatment means were separated using the Least Significant Difference at the 5% probability level. At 2, 4, and 6 WAP, the largest leaf areas were recorded with 15 tons/ha poultry manure, with values of 59.26 cm², 73.65 cm², and 186.2 cm², respectively. The smallest leaf areas at 2 and 4 WAP occurred with 5 tons/ha poultry manure (40.46 cm² and 53.16 cm²), whereas the control recorded the lowest value at 6 WAP (106 cm²). At 2 WAP, the greatest number of leaves (4.00) occurred under both 15 tons/ha poultry manure and 0.2 tons/ha NPK, while the control and 5 tons/ha poultry manure each recorded 2.33 leaves. By 4 and 6 WAP, 0.2 tons/ha NPK gave the highest leaf numbers (13.33 and 23.00), compared with 8.00 and 16.00 leaves, respectively, in the control. Plant height was also greatest under 0.2 tons/ha NPK, reaching 6.0 cm, 54.3 cm, and 79.3 cm at 2, 4, and 6 WAP. The control had the shortest plants at 2 and 6 WAP (4.0 cm and 47.2 cm), while 5 tons/ha poultry manure gave the lowest height at 4 WAP (34.3 cm). Days to 50% emergence did not differ significantly among treatments; values ranged from 6.67 days in the control to 5.33 days with 15 tons/ha poultry manure. The greatest average fruit weight (0.0021 t ha⁻¹) was obtained with 0.2 tons/ha NPK, compared with 0.0009 t ha⁻¹ in the control. Treatments of 0.2 and 0.15 tons/ha NPK each produced 6.00 fruits, whereas the control produced 4.00 fruits.
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1.0       INTRODUCTION
Cucumber is a monoecious annual member of the Cucurbitaceae and has a history of human cultivation extending beyond 3,000 years (Okonmah, 2011). The crop is a major source of vitamins and is grown by small-scale farmers across much of northern Nigeria and in parts of eastern Nigeria. Limited knowledge of important cultural practices among these growers has contributed to poor productivity, alongside constraints such as inadequate nutrient and water availability (Ayotamuno et al., 2007). Cucumber also produces fruits with yellow belles that are considered highly marketable.
Relative to traditional agricultural practices, cucumber has been considered well suited to greenhouse production (El-Amir et al., 2001; Musa, U. T. et al., 2021). Production may be expanded either by cultivating a larger land area or by improving varieties and crop-management practices. The latter option is commonly favoured, and fertiliser application is among the more immediate cultural measures for increasing yield per unit area. In Nigeria, however, cucumber yields in farmers' fields remain low despite the crop's growing importance, partly because continuous cultivation depletes soil fertility and soil amendments are often neglected (Enujeke, 2013). Although inorganic manure has a long history of use as a soil conditioner, its potential has not been fully realised because substantial quantities are needed to satisfy crop nutrient requirements (Makinde et al., 2007). Organic manure can improve soil structure and enhance the retention of water, air, and nutrients, while also buffering chemical imbalances and supporting soil organisms (Li et al., 2006). In watermelon, Dauda et al. (2008) related vigorous growth and greater fruit yield to increased nutrient supply and the associated photosynthetic activity. Aliyu (2000) likewise observed improved pepper yield under organic and mineral fertilisation. In a soil-amendment experiment with tomato variety Tanya in Morogoro Region, Tanzania, Kisetu and Heri (2014) obtained 31 fruits per plant with 8 t ha⁻¹ poultry manure, compared with 22 fruits per plant following application of 40 kg ha⁻¹ NPK 23:10:5 fertiliser. Evidence from Nigerian cucumber studies also indicates benefits of integrated nutrient management for growth and yield attributes (Opara et al., 2012; Eifediyi & Remison, 2010). More recent field investigations have similarly documented favourable cucumber growth and yield responses to poultry-manure-based nutrient regimes, whether applied alone or in conjunction with NPK fertiliser (Sodimu, 2020; Udounang et al., 2025).
Integrated nutrient management is fundamentally intended to preserve and improve soil fertility so that crop production can be sustained over time (Opara et al., 2012), with mineral fertilisers forming one component of this approach. The Directorate of Information and Publications of Agriculture (DIPA, 2006) recommended matching manure application rate and timing with crop nutrient demand and growth characteristics to achieve the intended improvement in growth and yield. Ahmed et al. (2007) found that increasing nitrogen application maximised cucumber fruit length, fruit weight, vine length, and yield. In Nigeria, demand for cucumber, a widely sought exotic food material, remains inadequately met because of the production constraints described above (Opara et al., 2012). Recent studies further indicate that balanced organic-inorganic fertilisation can improve cucumber productivity or nutrient-use outcomes (Guan et al., 2025; Li et al., 2026), while management of individual nutrients such as potassium can also affect cucumber yield and quality (Li et al., 2024).
Research on nutrient management for cucumber production remains limited in tropical environments, particularly in Nigeria. Combining organic and inorganic nutrient sources may help increase production and address demand because cucumber has a short growth cycle and requires nutrients to become available rapidly; conventional fertiliser can provide this rapid supply when used alongside organic manure. It is therefore necessary to determine suitable application levels of both nutrient sources for high cucumber yield under Owerri conditions. Accordingly, this study evaluated how different rates of poultry manure as the organic nutrient source and NPK 20:10:10 as the inorganic fertiliser influence cucumber growth, yield characteristics, and yield in the Owerri environment.
[bookmark: _Toc182422150][bookmark: _Toc190021193]2.0       MATERIAL AND METHODS
[bookmark: _Toc190021194]2.1 Experimental site
The field experiment was carried out at the School of Agriculture and Agricultural Technology Teaching and Research Farm of the Federal University of Technology, Owerri, Imo State. Situated in the tropical rainforest zone of south-eastern Nigeria, the site is at 5.3927° N latitude and 6.9861° E longitude, approximately 55 m above sea level. Mean annual rainfall ranges from 1,500 mm to 2,500 mm from October to December. Recorded temperatures ranged between 25.5°C and 31.9°C, while relative humidity was 79%.
[bookmark: _Toc182422152][bookmark: _Toc190021195]2.2 Experimental design
A Randomised Complete Block Design (RCBD) was used, comprising seven treatments with three replications and therefore 21 plots in total. The treatment rates were 5 tons/ha PM (poultry manure), 10 tons/ha PM, 15 tons/ha PM, 100 kg/ha NPK, 150 kg/ha NPK, 200 kg/ha NPK, and 0 kg/ha as the control. The inorganic fertiliser formulation applied was NPK 20:10:10.
2.3 Land preparation
The site was cleared manually with a spade and machete, after which the spade was used to form beds in accordance with the experimental layout. The experiment occupied an area of 15 m × 10 m. Twine and pegs were used for lining and pegging to divide the site into the required blocks and plots. Within rows, plants were spaced 50 cm apart, while the spacing between rows was 100 cm.
[bookmark: _Toc190021196]2.4 Planting and source of planting material used
Cucumber seed of a proven variety was sourced from Imo ADP, Owerri. Planting was undertaken in October when soil moisture was adequate. Two seeds were placed in each hole at a depth of 2.5 cm, using 50 cm spacing within rows and 100 cm between rows. After establishment, seedlings were thinned to one plant per hole, leaving 12 plants in each plot. The 100 cm inter-row distance also allowed access to every plot.
[bookmark: _Toc190021197]2.5 Source of nutrients used
Before the experiment, poultry manure was collected from a deep-litter pen at the Federal University of Technology, Owerri, Teaching and Research Farm. The manure was allowed to decompose (cure) for at least eight weeks because the principal nutrients in organic matter are released relatively slowly and need time to become available when required for optimum plant growth. The NPK fertiliser was obtained from Imo ADP, Owerri.
2.6 Agronomic Practices
Throughout the experimental period, the crop received the recommended agronomic management practices. These included routine manual weeding, control of pests and diseases, staking of cucumber vines, harvesting, and other necessary field operations.
2.7 Observation and Data Collection
For data collection, three plants were chosen at random and tagged so that observations could be taken from the same plants throughout the experiment. Growth measurements comprised days to first flowering, days to emergence, days to harvest maturity, vine length, and number of leaves. At harvest, yield observations from the net plot included fruit length per plant, fruit weight per hectare, fruit girth per plant, number of fruits per plant, and fruit yield per hectare.
[bookmark: _Toc182422158][bookmark: _Toc190021200]2.8 Data analysis
The collected data were analysed by analysis of variance (ANOVA). Treatment means were separated with the Least Significant Difference (LSD) procedure at the 5% probability level.
2.9 Field Layout
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The treatment codes were: T1 = 0 ton/ha PM, T2 = 5 tons/ha PM, T3 = 0.10 tons/ha NPK, T4 = 10 tons/ha PM, T5 = 0.15 tons/ha NPK, T6 = 15 tons/ha PM, and T7 = 0.20 tons/ha NPK.
[bookmark: _Toc190021205]3.0 RESULTS AND DISCUSSION
3.1 Effect of different levels of poultry manure and inorganic fertiliser on the leaf area (cm²) of cucumber
Leaf area varied significantly among the poultry-manure and inorganic-fertiliser treatments (NPK 20:10:10) at each assessment time (p < 0.05; Table 1). Application of 15 tons/ha poultry manure gave the largest leaf areas at 2, 4, and 6 WAP, with corresponding values of 59.26 cm², 73.65 cm², and 186.2 cm². At 2 and 4 WAP, the smallest values were recorded with 5 tons/ha poultry manure (40.46 cm² and 53.16 cm², respectively). By 6 WAP, the minimum leaf area was observed in the 0 ton/ha control (106 cm²).
Table 1 Effect of different levels of poultry manure and inorganic fertiliser on the leaf area (cm²) of cucumber
Treatment                    2 WAP         4 WAP          6 WAP
0 ton/ha                        41.57          53.19            106.0
5 tons /ha PM               40.46          53.16            121.2
0.10 tons/ha npk          46.23           60.48            124.9
10 tons/ha PM              51.09          63.49            137.3
0.15 tons/ha npk          55.78           68.59            162.8
15 tons/ha PM             59.26           73.65            186.2
0.2 tons/ha npk            58.86           72.65            176.4
Mean                            50.47           63.60            145.0
LSD                              1.070           2.408            22.78
3.2 Effect of different levels of poultry manure and inorganic fertiliser on the number of leaves of cucumber.
The number of cucumber leaves was significantly influenced by the poultry-manure and inorganic-fertiliser treatments (NPK 20:10:10) at 2, 4, and 6 WAP (p < 0.05; Table 2). At 2 WAP, both 15 tons/ha poultry manure and 0.2 tons/ha NPK fertiliser recorded the maximum value of 4.00 leaves, whereas the control and 5 tons/ha poultry manure each recorded 2.33 leaves. At 4 WAP, the largest leaf number was 13.33 under 0.2 tons/ha NPK, while the control and 5 tons/ha poultry manure each had the minimum value of 8.00. At 6 WAP, 0.2 tons/ha NPK again produced the greatest number of leaves (23.00), compared with the lowest value of 16.00 in the control.
Table 2: Effect of different levels of poultry manure and inorganic fertiliser on the number of leaves of cucumber.
Treatment                 2 WAP          4 WAP           6 WAP
0 ton/ha                      2.33               8.00            16.00
5 tons /ha PM            2.33               8.00             17.00
0.10 tons/ha npk       3.00             10.33             17.67
10 tons/ha PM          3.33              9.00             19.00
0.15 tons/ha npk       3.00             10.67             21.00
15 tons/ha PM           4.00             11.33             22.00
0.2 tons/ha npk         4.00              13.33             23.00
Mean                         3.14             10.10             19.38
LSD                           0.990            3.130            2.661
[bookmark: _Toc190021207]3.3 Effect of different levels  of poultry manure and inorganic fertiliser on the plant height (cm) of cucumber
Significant differences in cucumber plant height occurred among poultry-manure and NPK 20:10:10 treatments at 2, 4, and 6 WAP (p < 0.05; Table 3). The 0.2 tons/ha NPK treatment consistently produced the tallest plants, measuring 6.0 cm, 54.3 cm, and 79.3 cm at the three respective sampling times. The shortest plants at 2 and 6 WAP were found in the control, with heights of 4.0 cm and 47.2 cm. At 4 WAP, however, the minimum height was 34.3 cm under 5 tons/ha poultry manure.
Table 3: Effect of different levels of poultry manure and inorganic fertiliser on the plant height (cm) of cucumber
Treatment               2 WAP             4 WAP             6 WAP
0 ton/ha                     4.0                   35.5                47.2
5 tons /ha PM           4.5                   34.3                51.0
0.10 tons/ha npk      5.1          .   .    42.0                56.3
10 tons/ha PM          5.2                   41.4                52.9
0.15 tons/ha npk      5.5                   49.3                 64.0
15 tons/ha PM          5.9                   54.0                75.8
0.2 tons/ha npk        6.0                   54.3    .            79.3
Mean                        5.2                   44.4                60.9
LSD                          0.64                 8.26               10.85
[bookmark: _Toc190021208]3.4 Effect of different levels of poultry manure and inorganic fertiliser on the days to 50% emergence of cucumber
No significant difference in days to 50% emergence was detected among the poultry-manure and NPK 20:10:10 treatments (p > 0.05; Table 4). The longest period to 50% emergence occurred in the control at 6.67 days, while 15 tons/ha poultry manure had the shortest period at 5.33 days.
Table 4: Effect of different levels of poultry manure and inorganic fertiliser on the days to 50% emergence of cucumber
Treatment                     Days
0 ton/ha                        6.67
5 tons /ha PM               5.67
0.10 tons/ha npk           6.33
10 tons/ha PM              6.00
0.15 tons/ha npk          5.67
15 tons/ha PM              5.33
0.2 tons/ha npk            5.67
Mean                            5.90
LSD                              2.030 (NS)
[bookmark: _Toc190021209]3.5 Effect of different levels of poultry manure and inorganic fertiliser on the days to flowering and fruiting  of cucumber
Flowering time differed significantly among the poultry-manure and NPK 20:10:10 treatments (p < 0.05; Table 5). The control required the longest time to flowering, at 37.10 days, whereas plants receiving 10 tons/ha poultry manure flowered earliest, at 28.57 days.
Days to fruiting were also significantly affected by the poultry-manure and NPK 20:10:10 treatments (p < 0.05). Fruiting was latest in the control, which recorded 48.03 days, and earliest with 0.2 tons/ha NPK, which recorded 31.30 days.
Table 5: Effect of different levels of poultry manure and inorganic fertiliser on the days to flowering of cucumber
Treatment                     Days  to flowering       Days to fruiting
0 ton/ha                               37.10                          48.03
5 tons /ha PM                      32.50                          44.30
0.10 tons/ha npk                  34.70                          38.30
10 tons/ha PM                     28.57                          34.30
0.15 tons/ha npk                 35.03                          36.00
15 tons/ha PM                     35.33                           37.00
0.2 tons/ha npk                    32.67                           31.30
Mean                                   33.70                           38.50
[bookmark: _Toc190021211]LSD                                     1.964                           10.13



3.6 Effect of different levels of poultry manure and inorganic fertiliser on the average weight (tha–¹) and number of fruits of cucumber after harvesting
As presented in Table 6, the poultry-manure and NPK 20:10:10 treatments significantly affected average cucumber fruit weight (p < 0.05), but the number of fruits did not differ significantly. The greatest average fruit weight, 0.0021 t ha⁻¹, was recorded under 0.2 tons/ha NPK, whereas the control gave the lowest value of 0.0009 t ha⁻¹. Fruit number reached 6.00 under both 0.2 and 0.15 tons/ha NPK, compared with 4.00 in the control.
Table 6 Effect of different levels of poultry manure and inorganic fertiliser on the average weight (tha–¹) and number of fruits of cucumber after harvesting
Treatment                      Average weight                     Number of fruit
0 ton/ha                                 0.0009                                      4.00
5 tons /ha PM                       0.0015                                      5.33
0.10 tons/ha npk                  0.0015                                      5.67
10 tons/ha PM                       0.0014                                     5.00
0.15 tons/ha npk                   0.0018                                     6.00
15 tons/ha PM                       0.0016                                     4.67
0.2 tons/ha npk                     0.0021                                      6.00
Mean                                    0.015            . .     . .                5 24
LSD                                      2.294                                     1.639 (NS)
Effect of different levels of poultry manure and inorganic fertiliser on the growth component of cucumber
Leaf area responded significantly to the applied rates of poultry manure and NPK 20:10:10 at 2, 4, and 6 WAP (p < 0.05). Across these sampling periods, 15 tons/ha poultry manure gave the greatest leaf areas (59.26 cm², 73.65 cm², and 186.2 cm²). In contrast, 5 tons/ha poultry manure produced the smallest leaf areas at 2 and 4 WAP (40.46 cm² and 53.16 cm²), while the lowest value at 6 WAP occurred in the control (106 cm²).
The significant leaf-area response observed with poultry manure indicates that this nutrient source promoted greater expansion of cucumber leaves. This pattern agrees with the favourable cucumber growth response to poultry manure described by Sodimu (2020).
Leaf production also differed significantly among the poultry-manure and NPK 20:10:10 treatments (p < 0.05), as shown in Table 2. At 2 WAP, the maximum of 4.00 leaves was obtained with both 15 tons/ha poultry manure and 0.2 tons/ha NPK fertiliser. The response is in line with previous reports that crop growth can benefit from both organic and mineral nutrient inputs (Alasiri et al., 1998; Satyanarayana et al., 2002).
3.7 Effect of different levels of poultry manure and inorganic fertiliser on the growth component of cucumber
For the harvested fruits, average weight responded significantly to poultry-manure and NPK 20:10:10 application (p < 0.05), whereas fruit number did not show a significant treatment response (Table 6). The highest average weight of 0.0021 t ha⁻¹ occurred with 0.2 tons/ha NPK, while the control recorded 0.0009 t ha⁻¹. Both 0.2 and 0.15 tons/ha NPK produced 6.00 fruits, and the control produced 4.00 fruits.
The present yield response is consistent with the improvement in cucumber yield under poultry-manure and NPK fertilisation previously reported by Opara et al. (2012).
[bookmark: _Toc190021214]4.0 Conclusion
The field trial was undertaken at the Federal University of Technology Teaching and Research Farm, Owerri, between October and December 2024. Using a Randomised Complete Block Design (RCBD), the study compared 0 ton/ha, 5 tons/ha PM, 0.1 ton/ha NPK, 10 tons/ha PM, 0.15 tons/ha NPK, 15 tons/ha PM, and 0.2 tons/ha NPK to determine their effects on cucumber growth and yield. Recommended cultural and agronomic practices were followed during crop management.
Measurements of growth and yield were analysed using analysis of variance (ANOVA). Several of the assessed variables differed significantly among treatments, and the Least Significant Difference (LSD) test at the 5% probability level was used to separate treatment means.
Cucumber performance varied according to the rate and type of nutrient input. Among the treatments evaluated, 0.2 tons/ha NPK produced the greatest average fruit weight.
Vegetable crops, including cucumber, contribute to food security in rapidly growing populations such as that of Nigeria. Cucumber is especially relevant in locations where field-crop production is difficult and may face additional pressure from global warming. Improving cucumber productivity through moderate application rates of either poultry manure or inorganic fertiliser is therefore important.
[bookmark: _Toc190021216]4.1 Recommendation
Under the conditions of this experiment, application of either 0.2 tons/ha NPK or 15 tons/ha poultry manure is recommended for farmers in Owerri, south-eastern Nigeria, because these rates produced favourable cucumber growth and yield responses.

Limitation 
Because the experiment was undertaken at only one location during a single production period, the results may not capture variation between seasons or sites. Poultry manure and NPK fertiliser were evaluated as separate treatments, and combinations of the organic and inorganic nutrient sources were not tested. In addition, changes in soil properties and economic returns were not reported; consequently, the study does not permit firm conclusions about long-term soil effects or profitability.
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