


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

[bookmark: _Toc190021182]ABSTRACT
The field study was conducted at the Teaching and Research Farm of Federal University of Technology Owerri, Imo state between September 2024 and January 2025 to determine the effect of different levels of poultry manure and inorganic fertilizer on the productivity of cucumber. The treatments included 5tons/ha PM, 10tons/ha PM, 15tons/ha PM, 100kg/ha NPK, 150kg/ha NPK, 200kg/ha NPK and 0kg/ha (Control). The experiment was laid out in a Randomized complete block design (RCBD). Data on growth and yield of  were measured and subjected to Analysis of Variance (ANOVA). Mean separation was carried out using the Least Significant Difference at 5% level of probability. The level 15tons/ha poultry manure gave the highest leaf area (59.26cm²,73.25cm².186.2cm²) at 2, 4 and 6 WAP respectively while 5 tons/ha produced the lowest leaf area (40.46cm² and  53.16cm²) at 2 and 4 WAP respectively. The level 0 ton/ha produced the lowest leaf area (106 cm²) at 6 WAP. The level 15 ton /ha and 0.2 ron/ha NPK fertilizer produced the highest number of leaves (4.00) while 0ton/ha and 5 tons /ha produced the least number of leaves at 2 WAP.The level 0.2 tons/ha NPK fertilizer gave the highest number of leaves (13.33) while 0 ton/ha and 5 ton/ha gave the lowest number of leaves (8.00) at 4 WAP.The level 0.2 tons/ha produced the highest number of leaves (23) while 0 ton/ha produced the lowest (16). The level 20 tons/ha poultry manure gave the highest plant height (6.0cm, 54.3cm, 79.3cm) at 2, 4 and 6 WAP  respectively. The level 5 tons/ha produced the lowest plant height  (4.0 cm and  47.2) at 2 and 6 WAP respectively. The level 5 ton/ha produced the lowest (35.5 cm) at 4 WAP.The level 0.10tons/ha NPK took more days (6.33) to 50% emergence of the cucumber. The level 15 tons/ha required fewer days (5.33) to 50% emergence . Based on the study's findings, it is strongly recommended that farmers in Owerri, South Eastern Nigeria adopt the application of the level 0.2tons / ha NPK and 15 tons/ha poultry manure to achieve economically viable and dependable yields. The level 0.2tons/ha NPK produced more average fruit weight (0.0021tha–¹) while the level 0 tons/ha produced fewer average fruit weight (0.0009tha–¹). The level 0.2 tons/ha NPK and 0.15 tons/ha NPK produced the highest number of fruits (6.00) while 1.5 tons /ha produced the lowest number of fruit (4.67).
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1.0       INTRODUCTION
Cucumber is a monoecious annual crop in the Cucurbitaceous family and has been cultivated by man for more than 3000years (Okonmah 2011). It serves as a major source of vitamins, it is cultivated in most part of Northern Nigeria and some parts of eastern Nigeria by small scale farmers who lack information on some important cultural practices which has resulted in low yield owing to several factors, with nutrient/water observed to be the limiting factor (Ayotamuno et al., 2007), and the production of fruit with yellow belles, which are highly marketable.
Cucumber has been rated suitable for greenhouse cultivation in comparison with traditional agricultural practices (El-Amir et al., 2001). Increase in cucumber production can be achieved either by bringing more area under its cultivation, or by adopting improved varieties and better cultural practices. The second approach is more often preferred and among various cultural practices fertilizer application is one of the quickest and easiest ways of increasing the yield per unit area under cucumber. 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 the disregard for soil amendment materials. (Enujeke 2013). Inorganic manure has been used as a soil conditioner since ancient times and its benefits have not been fully harnessed due to large quantity required in order to meet up the nutritional requirements of crops (Makinde et al., 2007). Organic manure improves soil structure, water, air and nutrient retention in the soil, buffers soil chemical imbalances, supports living organisms, etc (I.F.A.S, 2005). Dauda et al., (2008) attributed the vigorous growth and increased fruit yield of watermelon to increased supply of nutrient elements associated with high photosynthetic activities which promote growth and yield. Aliyu, (2000) made similar report that higher rates of poultry manure resulted in higher yield of eggplant. Eliakira and Peter (2014) in their soil amendment research work on tomato variety Tanya grown on selected soil of Morogoro Region in Tanzania applied 8t/ha poultry manure which yielded 31fruits/plants compared to the 22fruits/plants obtained when they applied 0.4t/ha NPK 23:10:5 fertilizer. Integrated nutrient management have proven worthy in terms of growth, yield and yield characters in cucumber production in Nigeria [Opara et al., (2012), Eyifediyi and Remison (2010)].
The basic concept underlying the principles of integrated nutrient management is the maintenance and improvement of soil fertility for sustaining crop productivity on a long term basis and can be achieved through the use of mineral fertilizers (Opara et al., 2012). DIPA (2006) had suggested that manure should be applied at rates and times of the year that are compatible with the nutrient requirement and growing characteristics of the crop so as to achieve the desired growth and yield enhancement. Ahmed et al (2007) reported that an increase in nitrogen application resulted in maximum fruit length, fruit weight, vine length and yield of cucumber. Cucumber being one of the most sought-after exotic food materials in Nigeria, is insufficient to meet the demand of consumers due to the problems highlighted above (Opara et al, 2012).
Also, much works has not been done in the tropics, especially in Nigeria on both the production of cucumber and soil nutrients management practices for better productivity. Integrating both nutrient sources can help boost the production of cucumber and meet up with the quantity demanded by the society as cucumber is a short gestation crop that requires fast release of nutrients in the field, which conventional fertilizer can do better when integrated with organic manure (Marjan, 2005). Hence there is need to evaluate and establish the level of inorganic fertilizer and organic manure use necessary for high yield in Owerri environment. Therefore; this research seeks to; Identify the effect of varying rates of Organic nutrient sources (Poultry Manure) and Inorganic Fertilizer (NPK 20:10:10) on the growth, 3 yield characters and yield of cucumber in Owerri environment.
[bookmark: _Toc182422150][bookmark: _Toc190021193]2.0       MATERIAL AND METHODS
[bookmark: _Toc190021194]2.1 Experimental site
This experiment was conducted in School of Agriculture and Agricultural Technology Teaching and Research Farm, Federal University of Technology Owerri, Imo state. The study area is located between latitude 5.3927°N and longitude 6.9861° E  at an altitude 55m above sea level in the tropical rain forest of the south east Nigeria. The mean annual rainfall is between 1500mm-2500mm from October  to December. Temperature was between 25.5°C and 31.9°C with relative humidity of 79 %.
[bookmark: _Toc182422152][bookmark: _Toc190021195]2.2 Experimental design
The design used is a Randomized Complete Block Design (RCBD) with 7 treatments replicated 3 times giving a total of 21 plots in the experimental unit. The treatments include 5tons/ha PM (poultry manure),10tons/ha PM, 15tons/ha PM, 100kg/ha NPK, 150kg/ha NPK, 200kg/ha NPK and 0kg/ha (Control). The NPK fertilizer to be used is the NPK 20:10:10.
2.3 Land preparation
Experimental area was cleared manually with spade and machete .Then the spade was used to prepare the beds according to the layout of the experiment. A land area measuring (15m x 10m) was used for the experiment. Lining and Pegging was done using twine and pegs to mark out the area into plots and blocks with an intra-row and inter row spacing of 50cm x 100cm respectively.
[bookmark: _Toc190021196]2.4 Planting and source of planting material used
Seed of proven variety of cucumber were obtained from Imo ADP, Owerri Sowing was done in the month of October when there was sufficient soil moisture. Seeds were sown at the rate of 2 seeds /hole with a spacing of 50cm along the rows and 100cm between the rows at a depth of 2.5cm. However, seedlings were later thinned down to one per hole giving a total population of 12 plants per plot. The 100cm  between rows  made it easy  to access  all plots.
[bookmark: _Toc190021197]2.5 Source of nutrients used
[bookmark: _Toc182422156][bookmark: _Toc190021198]Poultry manure was obtained from a deep litter pen of the Teaching and Research farm of Federal University of Technology Owerri prior to the period of experiment, allowed to decompose (curing) for at least 8 weeks because organic matter tend to take more time to release their principal nutrients at the time the plants needs it for best growth while NPK was purchased from Imo ADP, Owerri.
2.6 Agronomic Practices
[bookmark: _Toc190021199]Recommended agronomic practices involving regular weeding (manual), pest and disease control, staking of cucumber vines, harvesting among others were employed appropriately throughout the period of experiment.
2.7 Observation and Data Collection
Three plants were randomly selected and tagged for data collection throughout the period of the experiment. Growth parameters such as number of days to first flowering, number of days to emergence, number of days to harvest maturity, vine length and number of leaves were collected. Yield parameters including fruit length/plant, fruit weight/ha, fruit girth/plant, number of fruits/plant and fruit yield/ha were collected at harvest from net plot.
[bookmark: _Toc182422158][bookmark: _Toc190021200]2.8 Data analysis
[bookmark: _Toc190021201]All data obtained were presented and were subjected to statistical analysis using the analysis of variance (ANOVA) .Means were separated using least significant difference (LSD) at 5% level of probability.
2.9 Field Layout
    REP 1                                              REP 2                                      REP 3T5
T3
T2

T2
T1
T3

T3
T7
T4

T7
T4
T5

T1
T2
T1

T6
T4
T6
T5
T7

T6

Where 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 fertilizer on the leaf area (cm²) of cucumber
Table 1 shows the effects of different levels of poultry manure and inorganic fertilizer on the leaf area of cucumber. The level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the leaf area at 2, 4 and 6 WAP. The level 15tons/ha poultry manure gave the highest leaf area (59.26m²,73.25m².186.2m²) at 2, 4 and 6 WAP respectively while 5 tons/ha produced the lowest leaf area (40.46m² and  53.16m²) at 2 and 4 WAP respectively. The level 0 ton/ha produced the lowest leaf area (106 m²) at 6 WAP.
Table 1 Effect of different levels of poultry manure and inorganic fertilizer 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 fertilizer on the number of leaves of cucumber.
Table two shows the effects of different levels of poultry manure and inorganic fertilizer on the number of leaves of cucumber. The level of poultry manure and inorganic fertilizer (NPK 20:10:10) significantly affected (p<0.05) the number of leaves at 2, 4 and 6 WAP. The level 15 ton /ha and 0.2 ron/ha NPK fertilizer produced the highest number of leaves (4.00) while 0ton/ha and 5 tons /ha produced the least number of leaves at 2 WAP. The level 0.2 tons/ha NPK fertilizer gave the highest number of leaves (13.33) while 0 ton/ha and 5 ton/ha gave the lowest number of leaves (8.00) at 4 WAP. The level 0.2 tons/ha produced the highest number of leaves (23) while 0 ton/ha produced the lowest (16).
Table 2: Effect of different levels of poultry manure and inorganic fertilizer 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 fertilizer on the plant height (cm) of cucumber
Table 3 shows the effects of different levels of poultry manure and inorganic fertilizer on the plant height of cucumber. The level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the plant height at 2, 4 and 6 WAP. The level 20 tons/ha poultry manure gave the highest plant height (6.0cm, 54.3cm, 79.3cm) at 2, 4 and 6 WAP  respectively. The level 5 tons/ha produced the lowest plant height (4.0 cm and  47.2) at 2 and 6 WAP respectively. The level 5 ton/ha produced the lowest (35.5 cm) at 4 WAP.
Table 3: Effect of different levels of poultry manure and inorganic fertilizer 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 fertilizer on the days to 50% emergence of cucumber
Table 4 shows the effects of different levels of poultry manure and inorganic fertilizer on the days to 50% emergence of cucumber. The level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed no significant effect (p>0.05) on the days to 50% emergence. The level 0.10tons/ha NPK took more days (6.33) to 50% emergence of the cucumber. The level 15 tons/ha required fewer days (5.33) to 50% emergence .
Table 4: Effect of different levels of poultry manure and inorganic fertilizer 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 fertilizer on the days to flowering and fruiting  of cucumber
Table 5 shows the effects of different levels of poultry manure and inorganic fertilizer on the days to flowering of cucumber. The level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the days to flowering. The level 0tons/ha took more days (37.10) to flowering of the cucumber. It took the level 10 tons/ha poultry manure fewer days (28.57) to flowering.
The level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the days to fruiting. The level 0tons/ha took more days (48.10) to fruiting of the cucumber. It took the level 0.2tons/ha poultry NPK fewer days (31.30) to fruiting.
Table 5: Effect of different levels of poultry manure and inorganic fertilizer 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 fertilizer on the average weight (tha–¹) and number of fruits of cucumber after harvesting
Table 6 shows the effects of different levels of poultry manure and inorganic fertilizer on number and average weight of cucumber. The level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the average weight but not on the number of fruits. The level 0.2tons/ha NPK produced more average fruit weight (0.0021tha–¹) while the level 0 tons/ha produced fewer average fruit weight (0.0009tha–¹ The level 0.2 tons/ha NPK and 0.15 tons/ha NPK produced the highest number of fruits (6.00) while 1.5 tons /ha produced the lowest number of fruit (4.67)  .
Table 6 Effect of different levels of poultry manure and inorganic fertilizer 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 fertilizer on the growth component of cucumber
The rate of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the leaf area at 2,4 and 6 WAP. The level 15tons/ha poultry manure gave the highest leaf area (59.26m2,73.25㎡.186.2㎡) at 2, 4 and 6 WAP respectively while 5 tons/ha produced the lowest leaf area (40.46㎡2 and 53.16㎡2) at 2 and 4 WAP respectively. The level 0 ton/ha produced the lowest leaf area (106 ㎡) at 6 WAP.
The manual application of poultry manure resulted in a significant increase in leaf area, indicating enhanced leaf expansion in cucumber plants. This finding supports previous research(Jinadasa et al.,1997)highlighting the rich nutritive value of poultry manure.
Results in table 2 shows that the level of poultry manure and inorganic fertilizer (NPK 20:10:10) significantly affected (p<0.05) the number of leaves. The level 15 ton/ha poultry manure and 0.2 ron/ha NPK fertilizer produced the highest number of leaves (4.00) in accordance with work done by alasiri et al (1998), Satyanaraya et al,2002 who reported that increased rate poultry manure and inorganic fertilizer is highly nutritive and could boost growth.
3.7 Effect of different levels of poultry manure and inorganic fertilizer on the growth component of cucumber
Table 7 shows that the level of poultry manure and inorganic fertilizer (NPK 20:10:10) showed significant effect (p<0.05) on the average weight but not on the number of fruits. The level 0.2tons/ha NPK produced more average fruit weight(21tha-1) while the level 0 tons/ha produced fewer average fruit weight (9tha-'). The level 0.2 tons/ha NPK and] 0.15 tons/ha NPK produced the highest number of fruits (6.00) while 1.5 tons/ha produced the lowest number of fruit(4.67).
Mahmoud et al. (2009) observed the maximum yield value under higher doses of organic and inorganic fertilizers, which agrees with the present findings
[bookmark: _Toc190021214]4.0 Conclusion
A field experiment was conducted at the Federal University of Technology Teaching and Research Farm in Owerri from October to December 2024. The study employed a Randomized Complete Block Design (RCBD) to investigate the effects of  different levels of poultry manure and inorganic fertilizers (0 ton/ha, 5 ton/ha PM,0.1 ton/ha NPK,10 ton/ha PM ,0.15 ton/ha NPK ,15 ton/ha PM and 0.2 ton/ha NPK )  on cucumber growth and yield. The experiment was managed using optimal cultural practices and good agronomic techniques.
Data on various crop growth and yield parameters were collected and subjected to statistical analysis using Analysis of Variance (ANOVA). The results revealed significant differences among treatments, and means were separated using the Least Significant Difference (LSD) test at a 5% probability level.
The findings indicated that the cucumber plant responded differently to various level of poultry manure and inorganic fertilizer. Specifically, the treatment 0.2 tons/ha NPK resulted in higher fruit yield.
In conclusion, vegetable crops, such as cucumber, are essential for ensuring food security in countries like Nigeria, where population growth is rapid. Cucumber is particularly well-suited for areas with challenging field crop production conditions, exacerbated by global warming. Therefore, it is crucial to enhance the production and productivity of cucumber through application of moderate poultry manure or inorganic fertilizer
[bookmark: _Toc190021216]4.1 Recommendation
Based on the study's findings, it is strongly recommended that farmers in Owerri, South Eastern Nigeria adopt the level 0.2tons / ha NPK and 15 tons/ha poultry manure  to achieve economically viable and dependable yields.
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