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Abstract 
Tomato (Lycopersicon esculentum mill) is a significant vegetable crop culti-
vated globally, second only to potatoes in acreage yet leading as a crop pro-
cessed for various products. The global hectares under tomato production is 
4.9 million producing 186.1 million tonnes annually and Uganda has 6606 hec-
tares with a production of 37637.2 tonnes. Although 90.9% of Ugandan farmers 
use fertilizers to increase tomato yields, the yields are still very low at 4 t∙ha−1 
even with varieties that have the potential of producing 16 t∙ha−1. This study 
evaluated the yields of five tomato varieties in two organic manures. The field 
plots were made using a randomized complete block design, and yields were 
analyzed using a generalized linear model. The varieties had a statistically sig-
nificant increase in the fruit weight and number (p ˂ 0.001). The highest mean 
fruit number and weight were recorded in Rambo and Nouvella varieties re-
spectively and fruit weight and number were higher in poultry manure than in 
cow dung manure. Differences in mean fruit weight and mean fruit number 
between poultry and cow dung manure were statistically significant (p ˂ 0.01). 
Poultry manure must be applied to increase yield outputs of the tomatoes and 
varieties Nouvella and Rambo need to be made available to farmers since they 
experimentally produced higher yields. 
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1. Introduction 

Tomato (Lycopersicon esculentum mill) is a significant vegetable crop cultivated 
globally, second only to potatoes in acreage yet leading as a crop processed for 
various products [1]. In 2022, the global hectares under tomato production were 
4.9 million producing 186.1 million tonnes with China and India as leading pro-
ducers [2]. Africa produced a total of 22.9 million tonnes from an area of 1.5 mil-
lion hectares and in the East African region, the annual production was 3.8 million 
with Uganda producing 37637.2 tonnes from 6606 hectares [2].  

For sustainable agricultural tomato production, the use of organic manure is 
pivotal in increasing tomato yields among different varieties [3] [4], and the use 
of organic manure results in higher tomato crop yields and quality [4]. Organic 
manure improves soil fertility by providing nutritional requirements to plants and 
increasing microbial activity in the soil [5]-[8].  

In Uganda, 90.9% of the tomato farmers are reported to use fertilizers to in-
crease tomato productivity but the yields are still low at 4 t∙ha−1 even with varieties 
with the potential of producing 16 t∙ha−1 yields [9]. Although it is known that or-
ganic manure increases tomato yields [4] [10], there was a need to conduct a study 
on different tomato varieties to evaluate the effectiveness of different organic ma-
nures on their productivity. Five varieties: Assila, Nuru, Rambo, Nouvella, and 
Fortune maker were used in the study. The study evaluated the yield outputs of 
the tomato varieties, and how each of the five tomato varieties responds to cow 
dung manure and poultry manure treatment in terms of 1. Fruit number and 2. 
Fruit weight. I hypothesized that the productivity of five distinct tomato varieties 
is differentially influenced by the application of different organic manures, with 
each variety exhibiting unique yield outputs under the different organic manure 
treatments. 

2. Methods and Materials 

The study was conducted in 2020 between February and August at Hope Christian 
High School located in Lugazi, situated at coordinates 00˚22'08'' N and 32˚56'25'' 
E, within the Buikwe district (Figure 1). The study site lies at an altitude of 1204 
meters above sea level and receives a bimodal pattern of rainfall, averaging 11,000 
mm annually distributed over 106 rain days with peaks occurring from March to 
May, and from September to November, with January being the driest month with 
69 mm precipitation and April with the highest precipitation of 193 mm. The 
temperatures range between 16˚C and 28˚C throughout the year.  

The study site soil, poultry manure, and cow dung manure were analyzed for 
their physiochemical composition at the Makerere University soil science labora-
tory, the soil textural class at the study site was clay loam. The pH was determined 
using a pH meter in a water solution and was 7.98 which was slightly alkaline, soil 
organic matter was 7.16% and was determined using the Walkley-Black method, 
manure organic matter was 46.85% and 21.37% in poultry and cow dung manure 
respectively and was determined by ignition method. Soil available phosphorus 
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was determined using Spectrophotometry at a wavelength of 880 nm and was 
44.873 ppm, available potassium, and nitrogen were determined using Bouyoucos 
or Hydrometer and were 0.243 cmols/kg and 0.717% respectively. Total nitrogen, 
phosphorus, and potassium for the manure samples were determined using the 
Kjeldahl method, the nitrogen was 6.50% and 2.64% in poultry manure and cow 
dung respectively, phosphorus was 0.313 mg/kg and 0.153 mg/kg in poultry and 
cow dung manure respectively and potassium in both poultry and cow dung ma-
nure was 18.60 cmols/kg and 4.82 cmols/kg respectively. 

 

 
Figure 1. Map showing the study site hope Christian high school at Lugazi and neighboring areas. 

 
A randomized complete block design, with 3 replicas created using the Statisti-

cal Tool for Agricultural Research (STAR) containing 5 tomato varieties, Rambo, 
Assila, Nuru, Nouvella, and Fortune maker was used. The experimental field was 
a plot measuring 14.8 m × 8 m subdivided into 45 subplots, each with an area of 
1.44 m2, and each subplot contained four tomato plants, spaced at 0.60 m. A 0.5 
m distance was maintained between subplots, and the seedlings were planted 0.3 
m from the subplot edges. Poultry and cow dung manure was applied at a rate of 
10 tonnes per hectare to the subplots three days before transplanting [11]. The five 
tomato varieties were transplanted from the transplant boxes containing different 
treatments at 21 days and agronomic practices were carried out whenever required. 
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Yield outputs of the five tomato varieties were obtained by continuously count-
ing the total number of ripe tomatoes at each harvest from the different treatments 
of the five tomato varieties and their weights were taken immediately using a dig-
ital weighing scale. 

IBM SPSS Statistics 29.0 was used to run a Generalized Linear Model (GLM) 
using Poisson Loglinear Regression Analysis for analyzing the yield output data 
from this study. 

3. Results  

The application of organic manure increased the yield outputs of the five tomato 
varieties. The fruit number was higher under poultry manure than in cow dung 
manure treatment (Table 1), and the fruit number of the five tomato varieties was 
1.315 and 1.214 times higher when poultry manure and cow dung manure were 
applied respectively (Poultrya: coefficient estimates ± s.e = 0.274 ± 0.046, p < 0.001, 
Cow dunga: coefficient estimates ± s.e = 0.194 ± 0.047, p < 0.001). Fruit weight 
was also higher in poultry manure than in cow dung manure treatment, the fruit 
weight of the five tomato varieties was 1.074 and 1.052 times higher when poultry 
manure and cow dung manure were applied respectively (Poultrya: coefficient es-
timates ± s.e = 0.071 ± 0.006, p < 0.001, Cow dunga: coefficient estimates ± s.e = 
0.050 ± 0.006, p < 0.001). 
 
Table 1. Generalized linear model predicting the probability of poultry and cow dung ma-
nure increasing the fruit number and fruit weight of the five tomato varieties. 

Explanatory  
variable 

Coefficient  
estimates (B) 

Exponentiated 
value of  

Coefficient  
estimates (B) 

Standard  
error 

p values 

Fruit number     

Cow dunga 0.194 1.214 0.047 <0.001 

Poultrya 0.274 1.315 0.046 <0.001 

Fruit weight     

Cow dunga 0.050 1.052 0.006 <0.001 

Poultrya 0.071 1.074 0.006 <0.001 

aReference category = no fertilizers (control). 

 
The highest mean fruit number of 36.73 under poultry manure treatment was 

recorded in the Rambo Variety, and the lowest mean fruit number of 24.50 was 
recorded in the Nuru variety, In the cow dung treatment, the highest and lowest 
mean fruit number of 33.90 and 15.00 were seen in Rambo and Nuru varieties 
respectively. In the no fertilizer/control treatment, the highest mean fruit number 
was 30.00 in the Nouvella variety and the lowest was 12.43 in the Nuru Variety 
(Figure 2). 
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Figure 2. Mean fruit number of the five tomato varieties under different organic manure treatments. 

 
The highest mean fruit weight of 2363.63 g was recorded in the Nouvella variety 

and the lowest of 1713.27 g in the Fortune maker variety under poultry manure 
treatment. In the cow dung manure treatment, the highest and lowest mean fruit 
weights were 2140.97 g and 1119.00 g in the Nouvella and Nuru varieties respec-
tively. Under no fertilizers/control treatment, the highest mean fruit weight of 
2077.00 g was recorded in the Nouvella variety, and the lowest mean fruit weight 
of 867.70 g in the Nuru Variety (Figure 3). 

 

 
Figure 3. Mean fruit weight of the five tomato varieties under different organic manure treatments. 
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The difference in the mean fruit number between poultry and cow dung ma-
nure treatment was statistically significant in the Assila, Nuru, Nouvella, and For-
tune maker varieties. In the Rambo variety, the mean difference was not statisti-
cally significant. The highest and lowest mean fruit number difference of ±9.50 
and ±2.83 was recorded in the Nuru and Rambo varieties respectively. For the 
mean fruit number difference between poultry manure and the no fertilizer/con-
trol, it was only the Fortune maker variety whose mean difference was not statis-
tically significant. The other varieties had a statistically significant mean difference 
with the highest and lowest of ±12.07 and ±0.63 recorded in the Nuru and Fortune 
maker varieties respectively. The Assila, Rambo, and Fortune maker varieties had 
a statistically significant mean fruit number difference between cow dung manure 
and no fertilizer/control treatment while for Nuru and Nouvella varieties were not 
statistically significant with the highest and lowest of ±5.99 and ±0.40 recorded in 
Rambo and Nouvella varieties respectively. 

The mean fruit weight difference between poultry manure and cow dung ma-
nure treatment was statistically significant in all the varieties, with the highest and 
lowest of ±653.47 g and ±43.23 g recorded in the Nuru and Rambo varieties re-
spectively, all the varieties had statistically significant mean fruit weight difference 
between poultry manure and soil/control treatment with the highest and lowest 
mean fruit weight difference of ±904.77 g and ±144.50 g in Nuru and Rambo va-
rieties respectively, for the mean difference in the fruit weight between cow dung 
manure and soil/control treatment was statistically significant in all the varieties 
except for Assila variety and the highest and lowest mean fruit weight difference 
of ±346.97 g and ±13.20 g was recorded in Fortune maker and Assila varieties 
respectively (Table 2). 

 
Table 2. Variation in the mean differences in the fruit number and fruit weight of the five tomato cultivars under different organic 
manure treatments. 

Tomato 
Variety 

Mean fruit number difference  
(treatment*Variety) 

Mean fruit weight difference in grams  
(treatment*Variety) 

PT and CT PT and ST CT and ST PT and CT PT and ST CT and ST 

Assila ±7.30** ±10.07** ±2.77* ±421.13** ±434.33** ±13.20 

Nuru ±9.50** ±12.07** ±2.57 ±653.47** ±904.77** ±251.30** 

Rambo ±2.83 ±8.80** ±5.99** ±43.23** ±144.50** ±101.27** 

Nouvella ±4.63* ±5.03** ±0.40 ±222.67** ±288.63** ±63.97** 

Fortune maker ±4.10* ±0.63 ±4.73** ±193.57** ±153.40** ±346.97** 

PT = Poultry manure treatment: CT = Cow dung manure treatment and ST = no fertilizer/control treatment. *Mean difference 
statistically significant where (**) = p < 0.01 and (*) = P < 0.05, ± is the difference in mean fruit number or fruit weight (highest - 
lowest or vice versa) 

4. Discussions 

Application of organic manure increases the productivity of different cultivated 
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crops [12]-[14]. There was higher productivity of all five tomato varieties under 
organic manure treatments, similar results were also obtained by [12] [15] [16]. 
The increase in the productivity of the tomato varieties is due to the organic ma-
nure improving the soil organic matter, and plant soil water interactions hence 
improving the soil fertility and porosity [8] [16]. It also enhances the microbial 
activities of the soil improving water retention and minimizes the leaching of es-
sential mineral salts in the soil [5] [6] [16].  

The productivity of the tomato varieties was higher in the poultry manure treat-
ment than in cow dung manure treatment except for the Fortune maker variety 
which had higher productivity in cow dung manure treatment. Variations in the 
yield outputs of different tomato varieties were also reported by [12] [15] and they 
obtained higher yields in poultry manure treatment than in cow dung manure 
treatment. The higher productivity in poultry manure can be attributed to higher 
organic matter, nitrogen, phosphorus, and potassium concentration in the poultry 
manure than in the cow dung manure [17] [18]. This makes essential nutrients 
for tomatoes to be readily available since tomatoes require large quantities of nu-
trients [19]. 

The mean differences in both fruit number and fruit weight recorded differed 
between the five tomato varieties with the Rambo variety having the highest mean 
fruit number in both poultry and cow dung manure treatment and the Nouvella 
variety having the highest mean fruit weight in both poultry manure treatment 
and cow dung manure treatment. These productivity differences can also be a re-
sult of the genetic composition differences and yield potential between the differ-
ent tomato varieties. [16] [18] also recorded differences in fruit numbers with dif-
ferent varieties under different organic manure treatments. 

When productivity was compared in all three treatments, the Nuru variety had 
the highest mean difference in both fruit number and fruit weight between poultry 
manure treatment and no fertilizers/control treatment, implying that the variety 
best responded to the application of poultry manure. Between the cow dung ma-
nure and no fertilizer/control treatment highest mean difference in fruit number 
was recorded in the Rambo variety, and the highest difference in the mean fruit 
weight was recorded in the Fortune maker variety indicating that though there 
was a higher increase in the mean fruit number in the Rambo variety, the overall 
mean fruit weight difference of yields of Fortune maker variety was far higher than 
in Rambo variety regardless of its lower mean fruit number difference. These re-
sults agree with those of [20] for the different tomato varieties. 

5. Conclusions 

From this study, farmers are advised to use poultry manure to increase tomato 
productivity for the four varieties: Assila, Nuru, Rambo, and Nouvella except for 
the Fortune maker variety which had a better performance with cow dung ma-
nure. The Nuru variety had the best performance in terms of mean difference in 
fruit number in poultry manure and no fertilizer/control treatment and the Ram- 
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bo variety had the best performance in terms of mean difference in fruit number 
in cow dung manure and no fertilizer/control treatment. For mean fruit weight 
differences, it is the Nuru variety that had better performance in poultry manure 
and no fertilizer/control treatment, and the Fortune maker had better perfor-
mance in cow dung manure and no fertilizer/control treatment.  

Rambo and Nouvella varieties had higher mean fruit numbers and mean fruit 
weight therefore farmers should opt for these tomato varieties for increased to-
mato yields per hectare. 
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