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ABSTRACT: Organic and mineral fertilizers are widely used to address low soil fertility in increasing yield of tomato. The 
study was conducted at Tanzania Agricultural Research Institute, Makutupora, Dodoma in Tanzania to evaluate the effect 
of two organic fertilizers and their combinations with mineral fertilizers on improving tomato production and its subsequent 
nutrients availability in the soil for two consecutive cropping seasons of 2019/2020 and 2020/2021. Experimental 
treatments consisted of: - Organic fertilizers with; i) Chicken manure with effective microorganism alone, ii) Combination 
of chicken manure with effective microorganism and mineral fertilizer, iii) Cattle manure alone, iv) Combination of cattle 
manure and mineral fertilizer) Mineral fertilizers; Nitrogen, Phosphorus and Potassium (17:17:17), Calcium Ammonium 
Nitrate (27% N, 8% Ca), and control. The treatments were replicated thrice to a test crop Rio-Grande tomato variety in a 
complete randomized block design. Data were analyzed using Genstat version 15 software. The results showed a 
significant difference in fertilizers (p≤0.05) on the growth and yield of tomatoes where chicken manure with effective 
microorganisms resulted in taller plants than cattle manure. Combinations of chicken manure with effective 
microorganisms and mineral fertilizer resulted in a higher number of branches, clusters and fruits than the sole cattle 
manure or in combination with mineral fertilizers. Based on the results, this study, recommends the use of chicken manure 
with effective microorganism combined with mineral fertilizers for improved tomato fruit yield while maintaining high soil 
fertility. 
 
Keywords: Chicken manure, effective microorganisms, mineral fertilizers. 
 
 

INTRODUCTION 
 
Low soil fertility has been recognized for a long time as a 
major impediment to intensifying agriculture in sub-
Saharan Africa (SSA) (Vanlauwe et al., 2017). This is due 
to poor management practices which resulted into 
declining of soil nutrients that are essential in supporting 
physiological plant growth which led to a big challenge on 

the sustainability of crop production in Africa (Sileshi et al., 
2019;  Kiboi  et  al.,  2019).  Like  in  any  other crop, in the 
production of vegetables, fertilizers either organic or 
inorganic or their combination are used to address low soil 
fertility. Worldwide, organic fertilizers that are commonly 
used include   animal   manures   such   as  cattle    manure, 
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chicken manure and pig manure. Other manures are 
farmyard manure and green manure, slurry, compost and 
bio-solids while mineral fertilizer sources commonly used 
are Nitrogen-Phosphorus-Potassium (NPK), Urea, 
Diammonium Phosphate (DAP), Triple Supper Phosphate 
and Calcium Ammonium Nitrate (CAN) (FAO, 2019). 
Amongst organic fertilizers, chicken manure, pig manure, 
and compost have been reported to consistently supply 
nutrients to the soil through continual mineralization over a 
long period (Adeyeye et al., 2018). Nonetheless, most 
farmers apply inadequate amounts of fertilizer resources 
that would meet crop nutrient demand, maintain soil fertility 
and increase soil productivity (Murimi et al., 2020). Sub-
optimal fertilization is coupled with several factors such as 
the high cost of mineral fertilizers, unavailability of the 
desired fertilizers, high solid content and inherently low 
nutrient content in organic fertilizers as well as the 
bulkiness and challenges for transportation of organic 
fertilizer (Joseph et al., 2015; Babasola et al., 2017). In 
addressing the nutrient supply challenges, findings have 
indicated that chicken manure with Effective 
Microorganisms (EM) has a vast potential to improve soil 
fertility and crop productivity due to its high capacity to 
increase soil organic matter that improves soil’s 
physicochemical properties, and enhances microbial 
biomass (Roba, 2018). Effective Microorganisms (EM) 
alone are capable of increasing the rate of mineralization 
which increases the availability of soil nutrients to the crop, 
hence improving crop performance and final crop yield 
both in quantity and quality (Joshi et al., 2019). Although 
the role of organic manure and Effective Microorganisms 
(EM) are separately known, it is not clear how their 
influence would be when the two are combined. This study, 
therefore, aimed to bridge the gap in knowledge and 
surface out the interactive influence of different sources of 
organic fertilizers with EM and mineral fertilizers on 
improving soil productivity and soil fertility using tomato as 
a test crop. 

 
 
MATERIALS AND METHODS 
 
Description of the study area 
 
The study was carried out at Tanzania Agriculture 
Research Institute (TARI)-Makutupora centre which is 
located about 23 kilometres north of Dodoma City along 
the Arusha road during two consecutive rainy seasons in 
2019/2020 and 2020/2021. The area lies between 
latitudes 6° 0.2’ 20’’ South and between  longitudes 35° 45’ 
23.5’’ East at an altitude of 1140 meters above sea level. 
The area is characterized by erratic –rains, unimodal 
which start from December to April, and hardly reach 600 
mm per annum. The dominant soil of the study site is 
classified as Haplic Luvisol–Aridic Profondic (Mahinda et 
al., 2018). 

 
 
 
 
Materials used in this study 
 
The materials used in this study were: (i) Tomato Rio-
Grand seeds variety, (ii) mineral fertilizers (NPK fertilizers 
with grade of 17:17:17, CAN with grade of 27% N, 8% Ca), 
(iii) insecticides with active ingredients of Abamectine, 
Tetrametrin and Phenothrin, (iv) fungicides containing 
Metalaxyl, Mancozeb and Hexaconazole as active 
ingredients, (v) cattle manure and (vi) chicken manure.  
Tomato seeds, mineral fertilizers and pesticides were 
purchased from the retail shop located in Dodoma city. On 
the other hand, cattle manure was collected from dairy 
cattle sheds around TARI-Makutupora centre, while 
chicken manure treated with EM was collected from Violet 
Nyongoto Organic Farm located at area ‘C’ Dodoma City.  
 
 

Land preparation, experimental design and treatment 
allocation 
 

Land preparation involved clearing, ploughing, harrowing 
and partitioning into 3 blocks with 6 plots in each block, 
giving a total of 18 treatment plots, with 8 m2 each. The 
experiment was laid down in a randomized complete block 
design (RCBD) with three replications. Experimental 
treatments consisted of (i) chicken manure treated with EM 
(ii) chicken manure treated with EM + mineral fertilizer 
(CAN), (iii) cattle manure, (iv) cattle manure + mineral 
fertilizer (CAN), (v) mineral fertilizer alone (CAN + NPK) 
and (vi) absolute control (no fertilizer application).  

Tomato seedlings were raised in a nursery by sowing 
seeds and covered with well-dried non-seed grass. The 
seedbed was watered twice a day to ensure sufficient 
moisture for seed germination. Immediately after seedling 
emergence, grasses were removed and shade was 
offered to allow proper seedling establishment. 

Tomato seedlings were transplanted to the treatment 
plots, 21 days after sowing when the seedlings had three 
true leaves. One seedling per hole was transplanted at a 
spacing of 0.6 m x 0.6 m, making a total of 18 tomato plants 
in each treatment plot. One week before transplanting 
cattle manure at a rate of 10 t ha-1 and 8 t ha-1 were 
thoroughly incorporated and moistened in their respective 
treatment plots to allow mineralization. The treatment plot 
with 8 t ha-1 was added with mineral fertilizer (CAN) 21 
days after seedling transplanting. The same applied to the 
chicken manure treated with Effective Microorganism (EM) 
8 t ha-1 and 6 t ha-1 of it were incorporated and moistened 
in their respective treatment plots one week before 
transplanting. The 6 t ha-1 was combined with mineral 
fertilizer (CAN) 21 days after seedling transplanting. 
Mineral fertilizer (NPK 17:17:17) at a rate of 112 kg ha-1 
was applied during transplanting while mineral fertilizer 
(CAN) at a rate of 112 kg ha-1 was applied 21 days after 
seedling transplanting. Other agronomic practices such as 
irrigation, weeding, pruning and pesticide application for 
pest and disease control were optimized.  



 

 

 
 
 
 
Data collection and laboratory analysis 
 

Soil samples were randomly collected at a depth of 0 – 30 
cm from the experimental field before planting for initial soil 
fertility assessment. The composite soil samples of about 
1 kg and a small sample of about 500 g from the two types 
of manure used in the study were taken for laboratory 
analyses at the Soil Science Laboratory of the Sokoine 
University of Agriculture, Morogoro Tanzania. Both soil 
and manure samples were analyzed for pH in water, 
exchangeable bases, total nitrogen, total phosphorus and 
organic carbon. Furthermore, the data collected from 
tomato plants were shoot length measured at early 
flowering, number of brunches, clusters and tomato fruits 
per plant. The yield of tomato fruits per plant and per plot 
was also measured. After plant harvest, a soil sample was 
collected from each plot to determine soil available 
nutrients.  
 
 

Statistical data analysis and management 
 

Data generated from the study were subjected to a one 
way analysis of variance (ANOVA) and means were 
separated using Duncan’s Multiple Range Test (DMRT) at 
5% confidence level. The statistical software used was 
GenStat Discovery 4th Edition. 
 
 

RESULTS  
 

Initial soil fertility characteristics 
 

Data on the initial soil fertility characteristics of the study 
site taken at a furrow slice depth are presented in Table 1. 
The soil was sandy clay loam, slightly acidic with a pH 
range of 5.6 – 7.0, which is within the pH range (5.5 – 7.0) 
favourable for tomato production (Astija, 2020). Such a pH 
was expected to offer room for optimal availability of micro-
nutrients (Fe, Mn, Zn and Cu), however, the case was not 
the same for Zn. The results showed that the soil contained 
smaller quantities of organic matter content (1.7%) due to 
its   low   organic   carbon   (0.09%). The   observed  smaller 
amounts (0.07%) of total N in the soil could be attributed 
to low OC contents and inadequate fertilizer applications. 
Soil available P (20.4 ppm), exchangeable K (0.12 
Cmolkg-1), Ca (5.41 Cmolkg-1) and Mg (1.87 Cmolkg-1) 
were medium, indicating the need for their replenishment 
to meet the recommended amount for optimal tomato plant 
growth and fruits yield (Fernandez and Brown, 2013; 
Reddy et al., 2017; Hu et al., 2023). The CEC of the soil 
was also noted to be low 11.8 Cmolkg-1 as indicated in 
Table 1. 
 
 

Chemical properties of manures used in the study 
 

Data on the chemical properties of both  manures  used in  
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the study are presented in Table 2. Chemical analyses 
revealed that both chicken and cattle manures had slightly 
alkaline pH of 8.14 and 7.4, available P of 0.34 and 0.19, 
Ca of 1.26 and 1.7, Na of 0.15 and 0.19, and Mg of 0.26 
and 2.03, respectively (Table 2). The amount of total 
nitrogen was high in both chicken manure and cattle 
manure. However, the amount of available P, Ca and Na 
were low, while the level of K (0.95 and 0.7) was medium. 
The concentration of Mg was found to be medium in cattle 
manure but low in chicken manure treated with EM. 
According to the categorization of the nutrient levels by 
Sharma et al. (2022), total N and extractable 
micronutrients Zn and Cu both in cattle manure and 
chicken manure were above the critical level, implying that 
their additional could supply substantial amounts of 
nutrients to meet the crop’s nutrients demand. The high 
organic carbon detected in both manures showed the 
potential of the two in improving and maintaining the 
physicochemical fertility characteristics of the soil that are 
collectively important in increasing nutrient availability, 
nutrient recycling, aeration, microbial biomass and water 
holding capacity. 
 
 
Effects of fertilization treatments types on tomato 
plant height  
 
The results from this study had no significant difference in 
tomato plant height from those in plots applied with 
combined chicken manure with EM and inorganic fertilizer 
(Table 3). The control treatment recorded the shortest 
plant height (35.27 cm), which was significantly short from 
those applied with sole cattle manure, inorganic fertilizer 
and the combination (Table 3).  
 
 
Effect of fertilization treatments on the number of 
tomato plant branches  
 
The  results   showed   that   plants   fertilized   with   chicken 
manure treated with EM + inorganic fertilizer recorded the 
highest (7) tomato plant branches while the lowest (4) was 
recorded in the absolute control treatment (Table 3). The 
observed number of tomato branches in plants grown 
under chicken manure with EM in combination by 
inorganic fertilizer did not deviate statistically from those 
plants fertilized by cattle manure combined with inorganic 
fertilizer.  
 
 
Effects of fertilization treatments on the number of 
tomato plant clusters 
 
The results of the current study indicated that the highest 
number of tomato clusters (17) that was recorded in the 
plants   fertilized   with   inorganic   fertilizer,   did   not  differ  
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Table 1. Initial soil characteristics of the experimental field prior the installation 
of the field treatments at TARI-Makutupora Centre, Tanzania. 
 

Soil properties Unit Remarks 

pH (H2O) 5.6 Slightly acidic 

OC (%) 0.09 Low 

Total N (%) 0.07 Low 

Avail P (mg/Kg) 20.4 Medium 

CEC (Cmol/kg) 11.8 Low 

Ca (Cmol/kg) 5.41 Medium 

Mg (Cmol/kg) 1.87 Medium 

Na (Cmol/kg) 0.15 Medium 

K (Cmol/kg) 0.12 Medium 

Zn (mg/kg) 0.56 Low 

Cu (mg/kg) 2.5 High 

Fe (mg/kg) 2.8 High 

Mn (mg/kg) 14 High 

Texture Class  SCL 
 

Oc = organic carbon, CEC=cation exchange capacity, N= nitrogen, P=phosphorus, 
K=pottasium, Ca=calcium, Mg=magnesium, Na=sodium, Zn=zinc, Mn=manganise, 
Cu=copper and Fe=iron. 

 
 
 

Table 2. Chemical properties of manures used in the study. 
 

 Manure properties 
Chicken manure + (EM) Cattle manure 

Unit Remarks Unit Remarks 

pH (H2O) 8.14 High 7.4 High 

OC (%) 28.83 High 24.6 High 

Total N (%) 2.14 High 1.9 High 

Avail P (mg/l) 0.34 Low 0.19 Low 

Zn (mg/kg) 4.27 High 4.08 High 

Cu (mg/kg) 19.32 High 18.63 High 

Fe (mg/kg) 1,989 High 1,003 High 

Mn (mg/kg) 2,616 High 2,168 High 

Ca (%) 1.26 Low 1.7 Low 

Mg (%) 0.26 Low 2.03 Medium 

Na (%) 0.15 Low 0.19 Low 

Avail K (%) 0.95 Medium 0.7 Medium 
 

Oc= Organic Carbon, CEC=Cation Exchange Capacity, N= Nitrogen, P=Phosphorus, K=Pottasium, Ca=Calcium, Mg=Magnesium, 
Na=Sodium, Zn=Zinc, Mn=Manganise, Cu=Copper and Fe=Iron. 

 
 
 

Table 3. Effects of fertilization treatments on plant growth and tomato’s fruit yield. 
 

Fertilization treatments 
Plant 

height 
(cm) 

No. of 
branches 

No. of 
Clusters 

No. of 
fruits 
plant-1 

No. of 
marketable 

fruits 

No. of non- 
marketable 

fruits 

Yields 
(kgs) 

plant-1 

Absolute control 35.27a 3.73a 7.47a 23.53a 15.60a 7.93a 2.24a 

Cattle manure 53.4c 5.05b 13.48b 45.80b 33.00b 12.80b 3.16b 

Cattle + inorganic fertilizer 48.06b 6.73c 15.06c 54.47c 40.27c 14.20b 3.84c 

Inorganic fertilizer 55.19c 5.29b 17.17d 68.40d 54.13d 15.27b 4.80d 

Chicken manure with (EM) 64.16d 5.17b 14.73c 53.87c 37.60c 16.27b 4.12c 

Chicken manure with (EM) + 
inorganic fertilizer 

60.17d 6.92c 16.84d 70.60d 50.60d 20.00c 5.46d 
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Table 4a. Soil characteristics of the field experiment after harvest as influenced by the tested fertilizer application techniques. 
 

Fertilization treatments 
Total   
N(%) 

Extr. P 
(mg/kg) 

OC (%) 
Ca 

(Cmol/kg) 
Mg 

(Cmol/kg) 
Na 

(Cmol/kg) 
K 

(Cmol/kg) 

Abs control 0.07 20.4 0.09 5.41 1.87 0.15 0.12 

Cattle manure 0.26 17.4 0.93 8.14 3.18 0.8 0.32 

Cattle manure + inorganic 
fertilizer 

0.19 29.49 0.93 8.5 3.26 0.8 0.44 

Inorganic fertilizer 0.19 24.49 0.48 7.67 2.82 0.73 0.51 

Chicken manure (EM) 0.19 19.51 0.99 9.74 3.77 0.76 0.27 

Chicken manure (EM) + 
inorganic fertilizer 

0.29 32.73 0.83 7.62 3.19 0.74 0.62 

 
 
 

significantly from tomato plants fertilized with chicken 
manure  with  EM  in  combination   with   inorganic  fertilizer 
(16) (Table 3). The lowest number of clusters (7) was 
recorded in the absolute control treatment (Table 3). The 
combination of cattle manure with inorganic fertilizer 
resulted in a similar number of tomato plant clusters as in 
the treatment with chicken manure with EM alone though, 
the addition of inorganic fertilizer in the treatment with 
chicken manure with EM resulted in a significant increase 
in the number of tomato’s plant clusters than cattle manure 
alone or in combination with inorganic fertilizer.  
 
 

Effect of fertilization treatments on the number of 
tomato fruits per plant 
 

The highest number of tomato fruits on individual plants 
(71) was recorded in the plot fertilized with chicken manure 
with EM combined with inorganic fertilizer; however, it was 
statistically insignificant (p≤0.05) with plants grown in a 
plot fertilized with only inorganic fertilizer. The lowest 
number (24) of tomato fruits in tomato plants was recorded 
in the absolute control treatments (Table 3). The results 
showed further that there was no significant difference in 
tomato fruits per plant between treatment plots fertilized 
with cattle manure combined with inorganic fertilizer and 
that of chicken manure with EM alone. Although any 
addition of fertilizer resources resulted in a higher number 
of tomato fruits than the control treatment, combined use 
of inorganic fertilizer with cattle manure produced more 
tomato fruits per plant than cattle manure only.  
 
 

Effects of fertilization treatments on tomato fruits 
weight per plant 
 
The highest tomato fruit weight per plant (5.46 kg) was 
recorded in treatment plots that received the combined 
application of chicken manure with EM + inorganic fertilizer 
followed by the treatment plots that received inorganic 
fertilizer alone (Table 3). The lowest weight of tomato fruit 
per plant (2.24 kg) was recorded in treatment plots that 

received no fertilizer. Further, it was observed that tomato 
fruit weight per plant recorded in the treatment plots that 
received cattle manure + inorganic fertilizer was 
statistically similar to the treatment that received chicken 
manure with EM alone.  
 
 

Soil characteristics of the field experiment after 
harvest as influenced by the tested fertilizer 
application techniques 
 

The initial soil analysis in this study indicated soil with pH 
and CEC of 5.9 and 11.8 Cmol kg-1, respectively which 
were increased by 20% at the end of the experiment. The 
percentage increase in pH and CEC of the soil was due to 
the application of fertilizer sources, however, a greater 
increase in pH values was observed in the treatment plots 
that received cattle manure alone. This is because of all 
environmental factors, soil pH is more important than 
nutrient content for providing a conducive environment for 
microorganism functioning and distribution (Reddy et al., 
2017; Wang et al., 2019).  On the other hand, a greater 
increase in CEC was observed in the treatment plots that 
received inorganic fertilizer alone (Table 4). Similar results 
were reported by Brar et al. (2015) whereby the use of 
inorganic fertilizer and organic fertilizer resources (NPK 
and FYM) improved soil chemical properties such as CEC 
and pH resulting in higher crop yields. 

The residual soil OC and total N contents were also 
increased by 91% and 63%, respectively, at the end of the 
experiment in the treatment plots that received chicken 
manure with EM alone. Undoubtedly, this result was due 
to the direct effect of chicken manure composition and the 
direct impact on increased crop growth and its residue in 
response to the additional nutrient supply to the plant. 
These results are in accordance with the findings of 
Kuśmierz et al. (2023) that Soil OC content was 
significantly increased by (2.34%) when at least 150 kg N 
ha−1 in manure was applied.  However, the highest 
percentage increase of total N, P and K values was 
observed in the combined application of chicken manure 
with  EM  and  inorganic  fertilizer   (76%,   38%   and  81%)  
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Table 4b. Soil characteristics of the field experiment after harvest as influenced by fertilizer application techniques. 
 

Treat / Properties pH (H2O) 
CEC 

(Cmol/kg) 
Cu 

(mg/kg) 
Zn 

(mg/kg) 
Mn 

(mg/kg) 
Fe 

(mg/kg) 
Textural 

class 

Abs control 5.9 11.8 2.8 0.56 2.5 14.0 SCL 

Cattle manure 8.01 10 1.39 1.75 155.8 17.59 SCL 

Cattle manure + inorganic 
fertilizer 

7.99 13.6 1.58 2.06 24.2 14.24 SCL 

Inorganic fertilizer 7.57 17 1.57 1.79 21.3 17.85 SCL 

Chicken manure (EM) 7.54 16.4 1.52 2.03 12.6 19.29 SCL 

Chicken manure (EM) + 
inorganic fertilizer 

7.34 13.2 1.52 1.82 10 19.67 SCL 

 
 
 

(Table 4a). A similar result was reported by Walia et al. 
(2010), Redda and Kebede (2017), and Mahmood et al., 
(2017) whereby the integrated nutrient management 
system resulted in increased OC content, available N, and 
K from 0.39% to 0.54%, 171.7 to 219.3 kg ha-1 and 20.5 to 
43.3kg ha-1 respectively. Also, it was reported that higher 
organic matter content, N mineralization potential, and 
microbial biomass were observed in organically farmed 
plots than in those receiving commercial fertilizers (Assefa 
and Tadesse, 2019). Furthermore, the amount of Ca, Mg 
and Na increased by 29%, 41% and 79% respectively after 
the application of chicken manure with treated EM and 
inorganic fertilizer in combination. This result is in 
agreement with the findings of Awosika et al. (2014) who 
revealed that application of organic fertilizer (pig manure) 
and NPK fertilizer alone or in combination significantly 
increased soil N, P, K, Ca and Mg relative to the control.  
 
 

DISCUSSION 
 

Effect of fertilization treatments on growth 
performance of tomato plants 
 

Plant height 
 

Plant height is an  important  factor  that  shows  the  growth  
process which is determined by shoot and root growth 
parameters (Kang et al., 2016). In the current study, the 
highest (64.16 cm) plant height was recorded in tomato 
plants grown under chicken manure with EM and the 
shortest plant height (35.27 cm) was recorded in the 
absolute control treatment (Table 3). This indicates that 
chicken manure with EM has a cross-cutting effect on 
promoting physiological functioning related to the primary 
growth of the plant. Similar findings on the influence of 
chicken manure in plant growth but in other plants have 
been reported by Ismaeil et al. (2012), Kibrial et al. (20130, 
Habimana et al. (2014) and Pujiastuti et al. (2018).  
 
 

Number of tomato’s plant branches 
 

Combined application of chicken manure treated with EM  

and inorganic fertilizer has a very significant effect on the 
number of tomato plant branches. The results observed in 
plants grown under chicken manure with EM in 
combination with inorganic fertilizer did not deviate 
statistically from those plants fertilized by cattle manure 
combined with inorganic fertilizer. Such an increase in 
plant branches, suggests the role of combined organic and 
inorganic fertilizers in enhancing secondary growth of 
tomato, specifically on the number of branches, which are 
important growth components of a plant. Although the 
general role of fertilizer on plant performance is well known 
(Agyeman et al., 2014; Roba, 2018; Mahinda et al., 2018), 
with patches of evidence on the role of combined organic 
and inorganic fertilizers on the branches of tomato plant 
(Nakano et al., 2003; Kisetu et al., 2014; Ilupeju et al., 
2015; Mohit et al., 2019; Sadiq and Modi, 2021), these 
results solidify such existence. Other research works e.g 
by Mahmud et al. (2016), Mahinda et al. (2018) and Kakar 
et al. (2020) have indicated the positive influence of 
combined organic and inorganic fertilizers, 
notwithstanding, most of them focus on cereal crops. 
 
 

Number of tomato plant clusters 
 
Plant cluster is an important agronomic characteristic 
because it determines the number of fruits and their 
weight. In this study, the highest number of tomato clusters 
(17) was recorded in the plants fertilized with inorganic 
fertilizer, which did not differ significantly from tomato 
plants fertilized with chicken manure with EM in 
combination with inorganic fertilizer (16) (Table 3). The 
findings of this study also revealed that the application of 
reduced chicken manure with EM and inorganic fertilizer, 
resulted in a higher number of tomato plant clusters than 
full application of chicken manure with EM alone. Such a 
performance could have been due to the availability of 
more nutrients from mineralization, influenced by EM after 
additional readily available nutrients from inorganic 
fertilizers. These findings are in line with Islam et al. (2017) 
that mixed fertilizer (organic + inorganic) created the 
highest  amount  of  flower  clusters  (31), fruit clusters (25) 



 

 

 
 
 
 
and tomato fruit yield (15.3 t/ha) relative to the control 
treatment.    
 
 
Effects of fertilization treatments on tomato’s fruits 
yield per plant 
 
Number of tomato fruits per plant 
 
The general trend performance in number of tomato fruits 
across the experimental treatments followed the order: 
Chicken manure with EM + inorganic fertilizer ≥ inorganic 
fertilizer > cattle manure + inorganic fertilizer ≥ chicken 
manure with EM > cattle manure only > control.  Although 
any addition of fertilizer resources resulted in a higher 
number of tomato fruits than the control treatment, 
combined use of inorganic fertilizer with cattle manure 
produced more tomato fruits per plant than cattle manure 
only. Notwithstanding, the case was contrary when chicken 
manure was incorporated with inorganic fertilizer. 

Holding inorganic fertilizer aside the results showed that 
the chicken manure with EM has a significant influence in 
increasing number of tomato fruits per plant compared to 
cattle manure whether applied alone or in combination with 
inorganic fertilizer. A similar trend was also observed in 
plant height and number of clusters, suggested that 
whenever there is chicken manure, and cattle manure, the 
use of chicken manure with addition of EM would without 
doubt enhance the general performance of the tomato 
plant. The results are in agreement with the work of 
Mehdizadeh et al. (2013) that among manures, chicken 
manure outweighs cattle manure and the trend should be 
arranged in this way: Municipal waste > Poultry manure > 
Cattle manure > Sheep manure > control. On the other 
hand, Islam et al. (2017) proved the results that a mixture 
of organic and inorganic fertilizers resulted in the highest 
number of flower clusters (31) and tomato fruit clusters 
(25) compared with the control. Several studies reported 
similar results e.g. Ogundare et al. (2015) reported that 
combined use of organic with inorganic fertilizers 
significantly (p ≤ 0.05) increased the total number of 
tomato fruits. 
 
 
Weight of tomato’s fruits per plant 
 
The highest weight of tomato fruits per plant recorded in 
the treatment plots that received cattle manure + inorganic 
fertilizer was statistically similar to the treatment that 
received chicken manure with EM alone. The findings of 
this study revealed a significant increase in the tomato fruit 
weight per plant when cattle manure or chicken manure 
with EM were applied in combination with inorganic 
fertilizer than when both materials were applied alone.  The 
results are in accordance with the findings of Awosika et 
al. (2014) who reported that the combination of 187 kg/ha  
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of NPK (15:15:15) with 6 t/ha of pig manure improved 
tomato fruit yield. Also, the work of Isitekhale et al. (2013) 
revealed that the application of mixed NPK fertilizer along 
with poultry manure is more effective for tomato production 
than the application of each material separately.  
 
 

Conclusion  
 
Combined application of the reduced amount of chicken 
manure treated with EM and reduced amount of inorganic 
fertilizer yielded better results compared to the application 
of sole cattle manure fertilizer or in combination with 
inorganic fertilizer. On the other hand, the full application 
of inorganic fertilizer alone produced similar results to the 
application of the reduced amount of chicken manure 
treated with EM in  combination  with  the  reduced  amount 
of inorganic fertilizer. Additionally, the application of 
chicken manure treated with EM also found to improve soil 
characteristics. Therefore, based on the results of this 
study, the combined application of chicken manure treated 
with EM and inorganic fertilizer is the best for optimum 
production of tomatoes and sustainable soil fertility 
improvement in central Tanzania and areas with similar 
agro-ecologies.  
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