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Abstract 
A field experiment were conducted at Teaching and Research Farm Faculty 

Agriculture University of Maiduguri, during 2018 and 2019 dry season, to 

investigate the effect of poultry manure on growth and yield component of 

irrigated tomatoes. The field was layout in a Randomized Complete Block 

Design (RCBD) replicated three times with poultry manure rates allocated 

to each plot as treatments;  0, 1, 1.5, 2 and 2.5 kg t/ha respectively. Growth 

and yield parameters collected include; plant heights, number of leaf, 

number of branches per plant, number of fruit per plant, fruit weight per 

plant, fresh plant weight per/ha, dry plant weight per/ha, leaf area(cm). 

Results showed that poultry manure applied at the rate of 1.5t/ha and 

2.5t/ha produced the greater growth and development and yield component. 

Farmers in the Sahelian zone can adopt application of poultry manure at 

rate of 1.5t/ha as it produce the optimum tomato yield, cheap and affordable 

in production cost.     
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Introduction 
Tomatoes are juicy berry fruits of 

nightshade family (solanaceae). They 

are popular vegetables that provide 

good qualities vitamins A and C 

(Angole, 2010). The cultivated 

tomatoes, Lycopersicon esculentum 
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(Var; mil) is a descendant of the wild tomatoes, Lycopersicon esculentum Var; 

caraciform. The crop probably originated from Peru Ecuador area, where it was 

distributed to many parts of tropics America as a weed, but became 

domesticated first in Mexico (Tindall, 1986). Tomatoes arrived in West Africa 

through Portuguese traders, or were brought across the continent from Egypt 

and then Sudan (Tindal, 1986). Various varieties of tomatoes exist as UTC, 

Marglobe, Beeauty, Roma, Heinz, MT56, MT55, and Money maker etc. 

(Angole, 2010). A study conducted by Brown, (1995) and Akanbi et al, (2005) 

showed that 9-18 tons/acre of manure appropriate for good tomato production, 

application of broiler litter at the rate of 15t/ha, N at 40kg/ha, P at 30kg/ha and 

K at 30kg/ha gave higher growth of fruit yield. Tomatoes are used in a variety 

of ways, Ripe tomatoes are consumed fresh or processed into puree, paste, 

power, ketchup (tomato sauce), Sauce and Soup or canned as whole fruit 

(Charles, 2003). Tomatoes extract has been used to treat various diseases with 

traditional medicine in Japan, Greece, Peru and Guatemala, however hot water-

extract of dried tomato fruit has been used to treat Ulcers, Wounds, 

Haemowhoids and burns; while tomato poultice has been used to treat Oedema 

during pregnancy and also  fresh fruit apparently aid digestion and in treating 

kidney and liver problems. (Kwazulu, 2001). The total tomato production in 

Nigeria varies between 889000 metric tons and 898000 metric tons from year 

2004 - 2007 (FAO, 2013). The average tomato yield (Lycopersicum esculentus) 

in Nigeria is 10t/ha, which is lower than 13.5t/ha average yields in tropical 

Africa and world average of 22t/ha (FAO, 2013).   

There is a need for the farmers in the Sudan savanna of Nigeria to know the best 

rates of poultry manure for tomato production. The objective of this study 

therefore was to determine the effect of poultry manure rates on growth and 

development and yield and yield component of tomato. Low soil fertility could 

threaten the security of food production and supply. Soil fertility is a major 

overriding constraint that affects all aspects of crop production (Mbah, 2006). 

In the past years, inorganic fertilizer was advocated for crop production to 

ameliorate low inherent fertility of soils in the tropics. In addition to being 

expensive and scarce, the use of inorganic fertilizer has not been helpful in 

intensive agriculture because it is often associated with reduced crop yield, soil 

acidity and nutrient imbalance (Ojeniyi, 2000; Ano and Agwu, 2005; Adeyemi 

et al; 2008). The need to use renewable forms of energy and reduce costs of 
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fertilizing crops has revived the use of organic fertilizers worldwide (Ayoola 

and Adeniyan, 2006). Large quantities of organic wastes such as poultry manure 

are available especially in urban centers and an effective source of nutrients for 

vegetables such as tomatoes (Adediran et al; 2003). Soil fertility status varies 

considerably with different ecological Zones. infact, even in one zone, there are 

micro-difference in soil characteristics. Crop yield response to organic waste is 

highly variable and species, soil type and climate conditions (Adediran et al; 

2003). 

Poultry manure is an excellent organic fertilizer, as it contains high Nitrogen, 

Phosphorus, Potassium and other essential nutrient (Oyewole and Oyewole; 

2011). In contrast to chemical fertilizer, it adds organic matter to soil which 

improves soil structures, nutrient retention, aeration, soil moisture holding 

capacity and water infiltration (Deksissa et al; 2008). Dauda et al (2008) 

reported that poultry manure promoted root development and vegetative 

growth, while Emuch (2010) reported that poultry manure significantly 

increased growth parameters and yield in tomato. Akande and Adediran (2004) 

found that poultry manure applied at 5t/ha significantly increased yield and dry 

matter content of tomato  

 

MATERIALS AND METHODS 

This experiment was conducted during dry season of 2018/2019 at Teaching 

and Research Farm Faculty of Agriculture, University of Maiduguri, latitude 

110 47.840N; elevation of 319 mm above sea level characterized by average 

rainfall of  300-650 mm per annum. The soil is typically sandy loam and has a 

moderate water holding capacity. The climate is generally hot during march-

may and dusty; and cold during harmattan period of November-February.  The 

experimental plot was laid out and arranged in a randomized complete block 

design (RCBD) with poultry manure as treatments rates; 0 1, 1.5, 2.0, 2.5 and 

zero rates in t/ha replicated three times.  Seedlings where transported from 

nursery bed to the field when they were at the age of four weeks old, 10cm-

13cm with average number  of  5-7 leaves per seedlings. They were transplanted 

using hand trowel and hoe at a depth of 3-4cm and spacing of 60 x 60cm, while 

wedding was done at 2 and 6 weeks after transplanting. 
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RESULTS 

Effect of Poultry Manure on Growth and Development Parameters of 

Tomato 

The effect of poultry manure on the growth and development parameters 

showed that, tomato produced taller plants when poultry manure was applied 1 

kg compared to 1.5 or 2 kg at 2 weeks of transplanting (Table 1). However, the 

taller plants were produced at the application of 

2.5kg compared to other treatment. This agrees with Adekiye et al.(2009). Wh

o reported that poultry manure increases plant height of tomato. The shorter pl

ants were observed under the zero application. Similar trends were observed at 

4 and 6 WAT, when tomato produced the taller plant under 2 kg of poultry 

manure compared to 1.5 kg. Although there was no significant difference 

among the 1 and 2.5kg poultry manure at 4 and 6 WAT (Table 1). The shorter 

plant was observed at the zero application compared to 1.5 kg. Result showed 

that, at 8 WAT, it was 2.5 kg poultry manure that produced taller plants 

compared to the other treatments which are 1, 1.5 and 2 kg of poultry manure. 

However, zero application produced the shorter plants compared to all the 

treatments at 8 WAT (Table 1).  

 

Table 1: Effect of poultry manure on Tomato plant height (cm) in 

2018/2019 dry season. 

Poultry manure rates (kg) 2 WAT 4 WAT 6 WAT 8 WAT 

1.0 PM 11.27 25.27 28.33 27.20 

1.5 PM 10.80 22.27 25.80 24.63 

2.0 PM 9.73 27.40 30.60 29.20 

2.5 PM 12.40 25.40 29.00 30.60 

SE(±) 1.24 1.30 1.97 1.81 

LSD (0.05) 4.06 4.27 6.45 5.91 

WAT= Weeks after transplanting, PM= Poultry manure 

 

The effects of poultry manure on the growth and development parameters 

showed that, number leaves were high at the application of 1.5 kg poultry 

manure compared to 1and 2 kg poultry manure at 2 weeks after transplant 

(Table 2). However, the highest number of leaves was produced at the 

application of 2.5 kg compared to all treatments at 2 weeks. This could be that 
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poultry manure hastens maturity of leaves through cell elongation. This agrees 

with the finding of Ayeni et al. (2010) who reported that poultry manure 

application to tomato increase number of leaves per plant. The lowest number 

of leaves was observed under zero application. Similar trends was observed at 

4 WAT when number of leaves was higher at the application of 1kg poultry 

manure compared to 2 or 2.5 kg of poultry manure at 4 WAT after transplanting 

(Table 2). However, the lower numbers of leaves were produced under zero 

application. At 6 WAT, the numbers of leaves were higher at 2.5 kg poultry 

manure compared to 1.5 and 2 kg of poultry manure (Table 2). However, the 

highest number of leaves was produced at application of 1kg compared to all 

treatments in 6 WAT. The lowest number of leaves was observed at zero 

application  

 

Table 2: Effect of poultry manure on number of leaves of Tomato in 

2018/2019 dry season. 

Poultry manure 

rates (kg) 

2 WAT 4 WAT 6 WAT 8 WAT 

1.0 PM 22.67 66.67 125.67 127.00 

1.5 PM 23.00 70.67 102.67 115.00 

2.0  PM 21.33 46.67 108.33 106.67 

2.5  PM 24.00 51.67 114.67 114.67 

0.0  PM 14.00 26.00 36.67 39.00 

SE(±) 2.86 9.86 13.95 15.57 

LSD (0.05) 9.33 32.17 45.49 50.80 

  WAT= Weeks after transplanting, PM= Poultry manure 

  

. At 8 WAT number of leaves was significantly higher at the application rate of 

1.5 kg compared to 2 or 2.5 kg of poultry manure (Table 2). However, the 

highest number of leaves was observed at the application 1 kg of poultry manure 

compared to zero rate application at 8 WAT that produced the lowest number 

of leaves. 

The effect of poultry manure on the growth development parameters showed 

that number of branches were higher at the application rate of 2 kg poultry 

manure compared to 1.5 kg at 2weeks after transplanting (Table 3). However, 

the highest branches were produced at the application rate of 1.5 and 2.5 kg 
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compared to other treatments at 2 WAT. Although there was no significant 

difference among the treatments. The lowest branches were observed under the 

zero application. Similar trends was observed at 4 WAT when branches were 

higher at the application of 1or 2.5 kg compared to 2 kg of poultry manure 

(Table 3). However, the highest branches were observed at the application of 

1.5 kg compared to all the treatment in 2 week. The lowest branches were 

produce at zero application. Similar trends was observed at 6 and 8 weeks were 

tomato branches were higher at 1.5 and 2.5 kg compared to other treatments. 

Although there was no significant difference among 1 and 2 kg poultry manure 

applied at 6 and 8 weeks. Result showed that, at 6weeks, it was 1.5 or 2.5 kg 

that produced the highest number of branches while at 8 weeks, it was 2.5 kg 

that produced the highest branches. This could be that poultry manure hastens 

maturity of branches through cell elongation. This agrees with the finding of 

Ayeni et al. (2010) who reported that poultry manure application which resulted 

to tomato increase number of branches. 

   

Table3. Effect of poultry manure on number of branches of Tomato in 

2018/2019 dry season. 

Poultry manure rates 

(kg) 

2 WAT 4 WAT 6 WAT 8 WAT 

1.0 PM 1.67 5.67 6.00 6.33 

1.5 PM 2.67 6.67 6.67 6.67 

2.0  PM 2.00 4.67 6.33 6.67 

2.5  PM 2.67 5.67 6.67 8.00 

0.0  PM 1.33 2.00 1.67 2.33 

SE(±) 0.56 0.72 0.72 0.70 

LSD (0.05) 1.85 2.36 2.36 2.29 

WAT= Weeks after transplanting, PM= Poultry manure 

 

The effect of poultry manure on growth and development parameters showed 

that, leaf area was significantly higher at application of 2.5 kg poultry manure 

compared to 1 or 2 kg at 2 weeks after transplanting (Table 4). However, the 

highest leaf area was produced at 1.5 kg application compared to all the 

treatments at 2 WAT. The lowest leaf area was observed at zero application. At 

4 WAT, 2 kg of poultry manure application produced higher leaf area compared 
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to 1 and 1.5 kg. The highest leaf area was produced at 2.5 kg of 

poultry manure at 4 WAT. Stephenson et al; (1990); and Oadotun (2002) repo

rted that, poultry manure supplied at high rate significantly increased growth 

and fruit yield when compared with the other rates. However, the lowest leaf 

area was produced at zero application compared to other treatments. Similar 

trends were observed at 6 and 8 WAT, were leaf area was higher at the 

application of 2.5 kg compared to the other treatments. Although there was no 

significant different among 1 or 2 kg poultry manure application at 6 and 8 

WAT. The lowest leaf area was produced at zero application. 

   

Table 4. Effect of poultry manure on Tomato leaf area in 2018/2019 dry 

season 

Poultry manure 

rates (kg) 

2 WAT 4 WAT 6 WAT 8 WAT 

1.0 PM 0.47 0.53 0.61 0.57 

1.5 PM 0.57 0.53 0.60 0.53 

2.0  PM 0.43 0.55 0.50 0.50 

2.5  PM 0.50 0.61 0.60 0.67 

0.0  PM 0.42 0.49 0.47 0.47 

SE(±) 0.06 0.02 0.01 0.02 

LSD (0.05) 0.21 0.07 0.05 0.09 

WAT= Weeks after transplanting, PM= Poultry manure 

 

Effect of poultry manure on fresh weight showed that, weight of fresh plant was 

higher at the application rates of  2 kg compared to 1 or 1.5 kg manure (Table 

5). However, the highest fresh weight of tomato was produced at 2.5 kg.  

Akande and Adediran (2004) reported that there was an increase in yield with 

additional of poultry manure. The lowest tomato fresh weight plant was 

observed under the (0) zero application. Similarly, the tomato dry weight plant 

was higher at the application rate of 2 kg poultry manure compared to 1 or 1.5. 

However, the highest dry weight plant was produced under plants with 2.5 kg 

of poultry manure. Akande et al. (2004) reported that there was increase in dry 

matter with additional poultry manure. The lowest dry matter was produced at 

zero application (Table 5).  
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Table 5. Effect of poultry manure on weight (g) of fresh plant/dry plant of 

Tomato in 2018/2019 dry season 

Poultry manure rates 

(kg) 

Fresh Plant Weight (g) Dry Plant Weight (g) 

1.0 PM 45.00 23.00 

1.5 PM 75.67 36.67 

2.0  PM 168.33 80.00 

2.5  PM 189.67 89.67 

0.0  PM 23.33 11.00 

SE(±) 13.62 6.48 

LSD (0.05) 44.43 21.14 

 WAT= Weeks after transplanting, PM= Poultry manure 

 

The effects of poultry manure on number of fruit/plant and fruit weight/plant 

showed that, application of 1.5 kg poultry manure produced greater fruit 

compared to 1 and 2 kg (Table 6). However, the highest number of fruit was 

produced at 2.5 kg of poultry manure compared to other treatments. Brown, 

(1995) and Akanbi et al, (2005) showed that high poultry manure up to 2.8 kg/ 

plot produced greater tomato yield. The lowest number of fruits was produced 

at zero application (Table 6). There were significant difference with 2.5 kg of 

poultry manure which produced greater fruit yield compared to all other 

treatments,  similar trend was observed with 1.5 kg  produced the higher fruit 

yield compared to1 or 2 kg poultry manure ( Table 6). Brown, (1995) and 

Akanbi et al, (2005) reported that, application of broiler litter at higher rate gave 

higher growth of fruit yield.  

 

Table 6. Effects of poultry manure on number of fruit/plant and weight of 

fruit/plant of Tomato in 2018/2019 dry season 

Poultry manure rates 

(kg) 

Number of Fruits/Plant Weight(g) of Fruit/ 

Plant 

1.0 PM 8.94 215.02 

1.5 PM 11.17 277.82 

2.0  PM 10.70 242.15 

2.5  PM 14.36 279.64 

0.0  PM 2.33 35.54 
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SE(±) 3.03 86.93 

LSD (0.05) 9.89 280.77 

WAT= Weeks after transplanting 

 

Conclusion  

Application of 1.5 or 2.5 kilogram per plot of poultry manure had a significant 

effect on growth, development and yield and yield components of tomato crop 

under irrigation practice during the dry season in sahelian environment. The 

results obtained revealed that tomato responded well to the application of 

poultry manure compared to control treatment in the study. Based on the 

findings of the experiments it can be conclude that poultry manure promote 

higher growth yield of tomato and is easier and the cheapest in cost of 

production compared to inorganic fertilizer.. 
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