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Abstract: The study was conducted at the Teaching and Research Farm of the Federal College of Education 

Pankshin, Plateau State Nigeria during 2014 under irrigation regime. The trial was established to study Agronomic 

characteristic and yield response of three cultivars of tomato treated with two sources and three levels of fertilizers; 

the experimental design was a 6x3x2 factorial fitted to randomized complete block design (RCBD) replicated three 

times & to give a total of eighteen sub plots. NPK 15:15:15 and pig dung are the two sources of fertilizers applied at 

3 levels each as treatment (3x2=6). The agronomic characteristics studied were: plant height, leaf number, stems 

number, number of flower, number of fruit and fruit weight. NPK and Pig dung used significantly increased plant 

height, number of leaf, fruit number and fruit weight (P>0.05) while there was no significant difference on number 

of stem and flower at (0.05) level of significance respectively. (P< 0.05). 
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1. Introduction 

Tomato (Lycopersicon esculentum Mill) belong to the family Solanaceae and is one of the most 

widely grown and eaten vegetable in the world. Where it is cultivated in both tropical and temperate zones 

[1]. In the recent decades, the consumption of tomato has been associated with prevention of several 

diseases mainly due to the content of antioxidants including carotenes ( Lycopene as well as β-carotene), 

ascorbic acid and phenolic compounds [2]; [3]. The world production of tomato figure in 2012 was 145.8 

metric tons with China leading with 41.9 metric tons. In Africa, Egypt is the leading producer with the 

production of 39.5 metric tons and Nigeria is the fourth in Africa and leads in West Africa sub region with 

an estimated output of 1.10 metric tons and average yield of 10 tonnes ha
-1 

[4]. 

Increased productivity is attained only when tomato is grown adopting improved varieties and agro 

techniques. Tomato productivity at a given location depends on the potential of the genotype used and 

timely availability of resources. Low and declining soil fertility is a major concern in many African small 

holder farms and has been exacerbated by continuous cultivation without adequate soil fertility 

enhancement measures [5];[6]. Use of inorganic fertilizers can improve crop yields but its use is limited 

due to scarcity, high cost, nutrient imbalance, soil acidity [7].  

Organic manure has received renewed attention with emphasis on long term sustainability of 

agricultural system because it can be used as a source of soil nutrients and alternative to maintenance of 

soil fertility [8], but organic manure as a source of soil fertility is not a common practice among vegetable 

crop production especially tomato in this region. Adequate fertilizer application is required by tomato for 

growth and yield at the same time sustaining productivity through the use of organic manure. Research 

information is lacking on adequate use of pig droppings, N.P.K fertilizer and improved tomato varieties. 

This study was designed to evaluate the physiological growth of tomato under pig dropping manure and 

NPK fertilizer at different rates/level of application. 
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2. Materials and Methods 

The experiment was conducted in 2014 dry season at the Teaching and Research Farm of Federal 

College of Education, Pankshin (9
o
 and 10

o
 N 9

o
 and 26

O
 E) in the southern guinea savanna ecological 

zone of Nigeria. The soil was an acidol with sandy clay loam surface. It has a pH of  5.85 and contained  

organic carbon has an average height of 1,829  above  sea level. The maximum ambient temperature 

during the study period ranged between 10
o
c to 27

o
c, and has a mean annual rainfall of 1028.9 mm in 

2013. 

Three cultivars of tomato (Roma VF, Gianfranco fuscello, and UC 82B), two fertilizer sources: 

inorganic (NPK 15:15:15) and organic: pig dropping at three levels each (NPK=2.7 kg
-1

; 1.62kg
-1

; 3.78kg
-

1
; and pig dropping= 43.2 kg

-1
, 32.4 kg

-1
, 21.6kg

-1
) were evaluated. The experimental design was a 6x3x2 

factorial fitted to randomized complete block design (RCBD) with three replications. 

The land was tractor ploughed and harrowed and then divided into plots each measuring 3mx3m. 

Each plot was separated from the adjacent by 1m interval while the replicates were separated 2m interval. 

Four weeks old healthy tomato seedlings were transplanted  at a spacing of 50cm within the row and 

75cm between the rows, to give a plant population of 26,666 plants ha
-1

. The tomato seed lings were 

irrigated uniformly as at when due for two weeks to ensure good stand establishment. The quantity of 

water applied was subsequently increased during the remaining weeks of the cropping  period to increase 

wetting to a soil depth of 50cm. Watering was done using a 15 liter galvanized watering can. 

Plant height was determined using a ruler to measure plant height from the base of the plant to the 

flag of the leaf. The yield component were determined by weighing the fresh tomato fruit using  a 

weighing scale. 

Data were collected on plant height, leave number, number of trusses (stems), number of flowers, 

number of fruits; fruit yield (weight). The data collected were subjected to analysis of variance using t-test 

and means separated using least significant difference (LSD). 

 

3. Result  
3.1. Plant Height (cm) 

At 8 WAT (weeks after transplanting), within blocks cultivar 2 (Roma VF0 have the highest mean 

values of 100.33cm followed by cultivars 3 (UC82B) and cultivar1 (88.72 cm and 84.44cm) respectively 

(Table 1). All the six levels of fertilizer application have highest  height manifested in cultivar 2 (T2, T6, 

T5 T4, T1) however cultivar 2 was the least at T2 followed by cultivar 3 and the least height for each 

treatment on cultivar 1 except T3 in which case cultivar 1 has the highest manifestation in height. Upon 

subjection to statistical analysis, the result showed that there existed a significant difference in the height 

of the study plant cultivars on treatment at 0.05 level of significance (P> 0.05) and by comparing mean, 

treatments 6,5 and 4 have the highest mean score than T1, T2 and T3. This is due to the fact that plant 

height could differ, i.e. tallness, shortness and other  morphologically differences are varietal  

characteristics, which are controlled and expressed by certain genes [9]; [10]. 

 

3.2. Leaf Number 
The result of the study on leaf number is presented in table 2 for the period of 8 WAT Cultivars  V3 

have the highest leaf number of 1691 followed by cultivar V1 (1543) and cultivar V2 (1498), their  mean 

values are 282,257 and 250 respectively. Observation on treatment shows within cultivar V1 has T2, T3, 

T4, T1, the leaf number from high to lower. 

 

3.3. Number of Stem 
Table 3 is the result on the number of stem cultivar and treatment cultivars has the height total 

average (60) followed by cultivars2 and cultivar1 (53 and 48) respectively. The statistical analysis proved 

that there existed no significant differences in the number of stem of the study plants after treatment 

where the calculated frequency rate value of 0.47 is less than the tabulated 3.33 at 5% level of significance 

(P<0.05). 

 

3.4. Number of Flowers 
At, 8 WAT, there was no significant difference observed among treatments. Significant differences 

at a probability of (0.05) were equally observed among cultivars (Blocks). Treatment 4 produced the 

lowest mean values among all other treatment in cultivar 1 and cultivars 2 with the exception on cultivar 3 

with treatments 1 and 2. 
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3.5. Fruit Number 
The result of the study on fruit number is presented in Table 5; 8 WAT there existed a significant 

difference among treatment means at a probability of (0.05). Treatment T4 produces the lowest fruit 

number in cultivar 1 and 2 while T3 produces the least (16) in cultivars. 1 has the highest means on all the 

other two cultivars. (Table 5). This observation is in line with works of [10]; [9]; [8]; [1] who earlier 

reported that fruit number/yield of tomato depends on numerous  factors including genotype or the 

variety. 

 

3.6. Fruit Weight (g) 
Table 6 shows the effect of two sources and three levels each of N.P.K and pig dung on fruit weight. 

At 8 WAT, significant difference was observed at a probability of (0.05) among treatment means. Cultivar 

1 had the highest mean total (201) followed by cultivar 3 and cultivar 2 (168 and 162) respectively. The 

higher mean values observed in cultivars 1 could be that, there was differences in varietal characteristics 

which are controlled and express by certain genes. The  result confirmed the earlier report by [11]; 

Gongolee, et al. [12]; Isa, et al. [8] and Richardson [1] that inorganic and organic fertilizers indirectly 

improved fruit yield. The result of this study supported the earlier observation by Sodangi, et al. [13] that 

increase is FYM rate associated with increase in the fresh weight of Roselle.  
 

4. Discussion 
The better performance of tomato with NPK fertilizer and pig dung in all the growth character 

observed infers that the plant response well, which agrees with the earlier findings of Adediran, et al. [14]; 

Ano and Ubochi [15]; Awosika, et al. [16] and Giwa and Ojeniyi [17]. who reported increase in growth 

and yield of tomato with the use of organic and mineral fertilizer. Plant height is an important agronomic 

characteristic Adediran, et al. [14] ascribed large quantities of organic waste availability and their 

effectiveness as sources of nutrients for vegetables to their tendency to improve on the structure and 

texture of soils for agronomic practices. This possibly justify the pig dung role on the height of tomatoes 

as implicated in the present study. The finding in this experiment also corroborated the findings of Li and 

Mahler [18] who obtained better vegetative development in wheat, most especially when soil was 

amended with inorganic and organic materials of low C:N ratio. 

Other workers [19]; [14]; [20]; [17] reported that crop yield response to organic waste is highly 

variable and depend on the type of waste , crop type and species. They affirmed that tomato performance 

responded positively to applications of organic manure which also served to raised soil pH and control 

acidity aside from supplying nutrients. Pig manure, NPK used alone or combined at reduce rates increased 

soil N,P,Ca, Mg at  both site. They posited that the increase could be due to increased mineralization of 

organic nutrients. The increase in nutrient contents due to pig manure are expected since manure is a 

natural source of orgnic matter and nutrients. According to Ano and Ubochi [15]  pig manure is composed 

of 27% OC, 0.52%N, 1.30% Mg and 1.37% Ca and has C:N ration of 19.8. Because of its relatively low 

C:N compared to goat, poultry and cow manure, it is expected to decomposed faster[15]. 

Pig manure and NPK fertilizer and their levels of application significantly (P<,0.05) increased  plant 

height, number of leaf, fruit number and fruit weight. Increasing the rate of pig manure increased all the 

yield parameters. In the studies on the influence of NPK 15-15-15 fertilizer and pig manure on nutrient 

dynamics and production of cowpea, Vigna unguicalata  L.Walp’ by Osundare [19], findings  revealed 

that higher rates of sole manure gave higher pH, they went further to established in the study that the 

increase in soil pH due to corresponding increase in the rates of pig manure could be attributed to 

increased microbial activity during the process of decomposition leading to cations like Ca, Mg and Na 

released from mineralization and organic matter formation. This study is consistent with Giwa and 

Ojeniyi [17] who noted that combined application of pig manure and NPK to tomato increased N, P and K 

content and yield of tomato. 

 

5. Conclusion 
In order to study the use of N.P.K fertilizer and pig dung (manure) as sources of nutrients in tomato 

cultivation in the guinea savanna, field experiments were conducted at Pankshin, Plateau State. Six 

treatments were applied to three cultivar of tomato crop. The effects of treatments on agronomic 

characteristics of the three cultivars were studied. The pig dung and NPK improved growth and fruit yield. 
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It is indicated that the manure is a suitable source of nutrients for improving performance of tomato, 

especially on cultivar and at different levels of application. 
 

Table 1. Effect of variety, source and level of fertilizer on plant height (cm) 

Sources & Level of 

 Fertilizer Application  

      Variety 

V1 

 

V2 

 

V3 

 

Means 

T1  85.1117 95.83 85.67 89.22 

T2 76.01 114.84 87.67 92.84 

T3 90.16 81.32 84.00 85.16 

T4 88.94 99.00 91.00 92.98 

T5 80.67 102.35 93.00 92.00 

T6 85.67 108.66 89.99 94.77 

Total 506.62 602 532.33  

Average mean 84.44 100.33 88.72  

 Source: Field experiment 2014. 

 

 Key 

 T1= NPK 2.7kg/0.0108ha T2 = NPK 1.62 kg/0.0108 ha T3 = NPK 3.78 

kg/0.0108ha 

 T4 = pig Dung 43.2 kg/0.0108 ha 

V1 = US 82B 

T5 = pig dung  32.4 kg/0.0108 ha 

V2= Gianfranco fuscello 

T6 = pig dung  21.6 

kg/0.0108 ha 

V3 Roma VF    

  WAT= weeks after transplanting 

 
Table 2. Effect of variety, source and levels of fertilizer on leaf number 

Sources & Level of  

Fertilizer Application  

       Variety  

V1 

 

V2 

 

V3 

 

Means 

T1  219 253 264 245 

T2 292 294 329 305 

T3 288 242 278 269 

T4 231 226 260 239 

T5 245 239 299 261 

T6 268 244 261 258 

Total 1543 1498 1691  

Average mean 257 250 282  

Source:  Field experiment 2014. 

 
Table 3. Effect of variety, source and levels of fertilizer on number of stem 

Sources & level of 

 fertilizer application  

      Variety  

V1 

 

V2 

 

V3 

 

Means 

T1  36 55 46 46 

T2 59 60 70 63 

T3 58 45 52 52 

T4 44 57 89 63 

T5 46 43 50 46 

T6 46 55 51 51 

Total 289 315 358  

Average mean 48 53 60  

Source:   Field experiment 2014 
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Table 4. Effect of variety, source and levels of fertilizer on number of flowers 

Sources & Level of  

Fertilizer Application 

      Variety  

V1 

 

V2 

 

V3 

 

Means 

T1  30 31 14 25 

T2 35 24 14 24 

T3 23 26 21 24 

T4 23 17 17 19 

T5 26 28 25 26 

T6 32 23 20 25 

Total 171 149 111  

Mean 29 25 19  

Source: Field experiment 2014 

 
Table 5. Effect of variety, source and levels of fertilizer on fruit numbers 

Sources & Level of  

Fertilizer Application 

      Variety  

V1 

 

V2 

 

V3 

 

Means 

T1  22 32 18 24 

T2 34 23 24 27 

T3 23 17 16 19 

T4 19 17 21 19 

T5 24 17 21 21 

T6 26 22 21 23 

Total 148 128 121  

 Mean 25 21 20  

Source: Field experiment 2014 

 
Table 6. Effect of variety, source and level of fertilizer on fruit weight (g) 

Sources & Level of  

Fertilizer Application 

       Variety 

V1 

 

V2 

 

V3 

 

Means 

T1  200 155 151 169 

T2 213 160 191 188 

T3 235 150 163 183 

T4 179 189 189 186 

T5 180 166 143 163 

T6 198 150 170 173 

Total 1205 970 1007  

Mean 201 162 168  

Source: Field experiment 2014 
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