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ABSTRACT

Tomatoes represent a crucial component of Ugandan agriculture, providing essential
nutrients like vitamins A, C, and E, along with antioxidants such as lycopene.
However, their growth and yield are often hampered by soil fertility issues,
compounded by the limited affordability of conventional fertilizers among
smallholder farmers. This study aimed to assess the impact of various organic
amendments on tomato growth and yield in Wakiso District, Uganda. Conducted at
the National Crops Resources Research Institute (NaCRRI) in Namulonge, Wakiso
District, the study investigated the effects of organic amendments—specifically,
goat manure, coffee husks, organo-yield fertilizers, and their combination—on key
growth parameters and yield metrics. Bi-weekly measurements were taken for plant
height, number of branches, number of leaves, fruit count, and fruit weight. Results
revealed significant enhancements in plant growth attributes following the
application of organic amendments. Notably, treatments with coffee husks (59.0+
1.3) organo yield (70.8+3.3) goat manure (72.6+3.9) and their combination (69.5+
1.5) led to a substantial increase in plant height compared to the control treatment
(12.3 £ 0.8) (P<0.001). Goat manure) emerged as the most effective treatment for
promoting plants height followed by organo yield and the combination treatment.
Furthermore, the number of branches and leaves per tomato plant showed significant
increase with treatments involving goat manure, organo yield, and their combination
compared to the control group (P<0.01). The organo yield treatment exhibited the
highest number of branches while all three treatments resulted in significantly higher
leaf numbers compared to coffee husks and control. In terms of yield, the mean
number of fruits harvested from plots treated with goat manure, organo yield, or
their combination was statistically similar but significantly higher than those from
coffee husks and control (P<0.01). Similarly, the mean fruit weight from plots
treated with coffee husks was significantly higher than control (P<0.05), although
similar to plots treated with goat manure, organo yield, or their combination.
Moreover, organic amendments positively influenced nutrient uptake by tomato
plants, with coffee husks notably enhancing nitrogen, phosphorus, potassium, and
calcium uptake compared to other treatments.
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CHAPTER ONE: INTRODUCTION

1.1 Background

The tomato (Lycopersicon esculentum Mill) is one of the continent's most
extensively produced vegetable fruits, especially among small-landholder farmers.
Tomatoes are popular among farmers and consumers because of its good taste and
contains high levels of lycopene, vitamin C, and beta-carotene which promote good
health (Sianju et al., 2003). Worldwide tomato production in 2016 was 4.9 million
hectares, yielding 177 million tonnes annually (FAOSTAT, 2017). Africa produces
19.7 million tonnes of tomato on 1.3 million hectares while Uganda produces 38,234
metric tonnes on 6485 hectares (FAOSTAT, 2017). The main tomato production
districts in Uganda are Mbarara, Kasese, Kabaale, Mbale, Mubende, Wakiso
Kapchorwa, Mpigi and Masaka (Sonko et al., 2005).

Despite the importance of tomato crop, yields per unit area in Uganda remain
as low as 4 t ha-1 compared to potential yield of 16 t ha-1 for the East African region.
The low tomato yield is mainly attributed to biotic (pests and diseases) and abiotic
factors (soil fertility) (Ochilo et al., 2019). The soils in Uganda are heavily degraded
by erosion and human pressure due to continuous cropping. Because, of high levels
of poverty that has resulted into limited land that is neither fallowed nor crop rotated
hence, this has compromised productivity of tomatoes (FAO, 2008). Low
production is going to compromise achievement of sustainable development goal,

zero hunger and improved wellbeing. Therefore, soil organic amendment techniques



like use coffee husks, organo-yield, goat compost manure and integrated Goat
manure should be embraced.

There has been a recent drop in tomato p Production of tomatoes in Uganda
increased for a while there, but recently it has dropped due to a biotic issue (low soil
fertile). Therefore, soil nutrients pool in some of its hardest hit countries like Uganda
is depleted. to 2.5 kgs/plant compared to achievable yield of Skgs/plant (Abejide et
al., 2020). Tomatoes, on the other hand, are a highly stable crop in terms of income
and health advantages, including the provision of vitamins A, C, and E and
antioxidants such as lycopene. Moreover, they provide food security., and livelihood
for smallholder farmers throughout Uganda (Ddamulira et al., 2022).

Peat moss, wood chips, straw, sewage sludge, and sawdust are some of the
materials used.as organic soil supplements, although compost and animal manure
are the two most recommended options today. Animal manure, municipal bio-
solids, green manure and cover crops, industrial waste, and compost are all examples
of waste and they are the five broad types of materials available (Adekiya & Agbede,
2019). Over 40,124 metric ton of tomatoes may be harvested from 6,671 hectares of
land when the soil is rich in nutrients, as is the case with tomatoes prefer sandy soil
but may be grown practically anywhere; to enhance clay soil for tomatoes, add sand
organic debris such as peat moss or compost (Ddamulira et al., 2021).

Farmers in both high and low altitude areas have discovered that utilizing
decomposed coffee husk as fertilizer on their maize and pineapple fields has
increased crop yields (Sonko et al., 2015). The plant nutrients 2.07% N, 0.55%
P205, and 2.87% K2O are present., which can be present in coffee husk compost,

organo-yield, and goat manure, respectively, can alter crop yields. Despite an
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increase in land area under cultivation, Ugandan tomato growers have produced less
tons of tomatoes due to an overreliance on soil nutrients. However, inorganic
fertilizers such as Nitrogen, Phosphorus, and Potassium (NPK), Urea, Single Super
Phosphate could increase yield. Yet, their prices are increasing annually and a poor
resource farmer cannot afford them. They also alter the ecological parameters of the
soil, impacting both macro- and microbes. As they lack carbon molecules and
carbon components, it is difficult for microbes to survive. The overuse of inorganic
fertilizers degrades soil fertility and is unsustainable (Mukiibi, 2019). Organic
fertilizers, on the other hand, such as compost and animal manure, are derived from
plant and animal waste (cattle, sheep, goat and poultry).

Organic fertilizers have enabled many tomato farmers to attain high crop
yields (Adegbeye etal.,2020). through intensive cultivation, something that was
previously only achievable with the use of synthetic fertilizers. In addition, they are
sustainable because they improve soil physical, biological, and chemical properties,
encourage the multiplication of microorganisms such as earthworm increase the
soil's water-holding capacity, and organic matter decomposition releases organic
compounds necessary for the improved performance of soil microorganisms such as
fungi, earthworms, and bacteria, nematodes and soilborne insects, also provide plant
growth hormones such as auxins Hence, the soil quality for plant growth improves
(Eid et al., 2021). But they have not been fully exploited for tomato production in
areas of abundance due to lack of knowledge. To address this knowledge gap goats’
manure, coffee husks and organ-yield should be applied to replenish nutrients and
possibly increase production to reduce 1.6 million Ugandans going on bed hungry

every day and 9.3 million are not sure of having a daily meal (World Bank, 2017).
3



Nevertheless, no study has been conducted to investigate the impacts of amending
tomato growing performance and yield with goats' compost manure, coffee husks,
and organo-yield. Therefore, it was from this observation that the study was
conducted to address this knowledge gap as well as erasing the yield gap of

tomatoes.

1.2 Statement of the problem

Farmers in Uganda who work on a small-scale face threat to their food security and
livelihood despite the importance of tomatoes as a highly predictable horticultural
product, a source of revenue as well as a source of vitamins A, C, E, and antioxidants
like lycopene (Abejide et al., 2020). Its production is inhibited by low soil fertility
in contrast, nutrient-deficient soil restricts root growth, limiting the plant's ability to
access essential nutrients leading to stunted growth resulting in decreased yield of
tomato (Kumari, 2022). Karuku and Verplancke (2017) reported that there is a high
nutrient depletion from 200 million hectares of cultivated land in African countries
including Uganda. Hence this has resulted in reduced tomato yield of 2.5 kgs/plant
compared to achievable yield of Skgs/plant (Abejide et al., 2020). Various
alternatives have been proposed to improve and sustain tomato yields, including the
use of organic in organic fertilizers but the availability in organic fertilizers is
limited day due, increase in prices, in organic improper use can lead to
environmental pollution and disrupted microbial activity, all of which can reduce
tomato yields (Baweja, (2020). There reports that fertilizes suppress biological
activities in the soil hence growth and yield are compromised (Mukiibi, 2019).

Therefore, use the combination of goat manure, organo-yield, and coffee husks
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should be used to increase the yield and growth of tomatoes because approach
provides a comprehensive enhancement to soil fertility (Mowa, 2018). Goat manure
supplies essential nutrients and improves soil structure Rayne, & Aula (2020).
organo-yield products add concentrated nutrients and improve soil texture, while
coffee husks enhance organic matter content and stimulate microbial activity
(Dawid, 2018). Together, these amendments create a synergistic effect, promoting
better nutrient availability, improved soil health, and sustained plant growth,
ultimately leading to higher tomato yields of Goat manure and crop residues is a
cheap and a better option as it involves use of manure composts which is locally
available (Washaya & Washaya, 2023).

There is currently scanty information on effect of amending goats compost
manure, coffee husks and organo-yield on growth performance and yield of
tomatoes in Wakiso district Yet, Goat manure like goat’s compost manure, coffee
husks and organo-yield has been reported to significantly improve growth and yield
of cucumber, Irish potatoes elsewhere (Nyamadzawo & Chirinda, 2015). This study
therefore aimed to determining the effects of organic amendments on tomato

growth, nutrient uptake and yield in Wakiso district, Uganda.

1.3 Objectives
1.3.1 General Objective
To assess the effect of organic amendments on tomato growth, yield and nutrient

uptake under field conditions.



1.3.2 Specific objectives
(i) To determine the effect of organic amendments on tomato growth
characteristics.
(ii) To determine the effect of organic amendments on tomato yield parameters.
(iii) To determine the effect of organic amendments on nutrient uptake by

tomatoes.

1.4 Hypotheses
(i) Organic amendments have significant effect on tomato growth
characteristics.
(ii) Application of organic amendments to tomato plants has significant effect
on tomato yield.
(iii) There is a significant effect of organic amendments on nutrients uptake by

tomato.

1.5 Significance of the study

The findings of this study hold great significance for farmers as they contribute to a
deeper understanding of the impact of organic amendments on nutrient absorption
in tomatoes. By examining and analyzing these effects, farmers can make informed
decisions about the types and quantities of organic nutrients they apply to their
crops. This knowledge empowers farmers to optimize their nutrient management
practices, leading to improved tomato yields and overall crop quality. Consequently,
farmers can maximize their agricultural productivity while minimizing the potential

negative environmental impacts associated with excessive nutrient application.



Extension agents play a vital role in disseminating knowledge and providing
guidance to tomato growers. The findings of this study serve as valuable insights
that can be shared by extension agents with farmers. Armed with this information,
extension agents can effectively advise tomato growers on the optimal management
of organic nutrient additions. By tailoring recommendations based on the specific
requirements and conditions of each farm, extension agents can assist farmers in
implementing sustainable and efficient practices, thereby enhancing the overall
success and profitability of tomato cultivation.

This study serves as a foundational framework for future research endeavors
in the field of organic nutrient management for tomatoes. The outcomes and
methodologies presented in this study provide a starting point for further
investigation and exploration. Researchers can build upon this study's findings to
delve deeper into specific aspects such as the long-term effects of organic
amendments, the influence of different organic sources, or the interactions between
organic nutrients and soil microorganisms. By expanding the body of knowledge
through subsequent research, scientists can continually refine and improve organic
nutrient management practices for tomatoes, leading to more sustainable and
resilient agricultural systems.

The findings of this study contribute to the broader understanding of
sustainable agriculture and environmental stewardship. Organic nutrient
management is a key component of sustainable farming practices that promote soil
health, biodiversity, and the reduction of chemical inputs. By elucidating the effects
of organic amendments on nutrient absorption in tomatoes, this study adds to the

existing knowledge base on organic farming and its potential benefits. This
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information can be utilized by policymakers, environmental organizations, and
agricultural stakeholders to support the adoption and promotion of sustainable
farming practices that prioritize both productivity and environmental conservation.
Beyond the immediate implications for farmers, extension agents, and researchers,
the findings of this study have the potential to benefit society at large. As global
concerns about food security and environmental sustainability continue to grow, the
knowledge gained from this study can contribute to the development of more
resilient and resource-efficient agricultural systems. By optimizing nutrient
management using organic amendments, farmers can reduce their reliance on
synthetic fertilizers, decrease nutrient runoff, and mitigate potential water pollution.
Ultimately, these efforts can help foster a more sustainable and secure food supply
while minimizing the ecological footprint of agricultural practices, ensuring a

healthier and more sustainable future for generations to come.

1.6 Definition of terms
Organic amendments: Compost is a mixture of decomposed organic matter It

improves soil fertility.

organo yield: is biochar-based soil enhancer or amendments, are substances added

to soil to improve soil.

Goat manure: is used organic fertilizer in composted that can provide essential

nutrients to plants.

Coffee husks: composted coffee husks being used as amendments to can

contribute soil fertility.



CHAPTER TWO: LITERATURE REVIEW

2.1 Tomato production in Uganda

There are contradictory accounts regarding the date of tomato introduction in
Uganda. According to (Osiru et al., 2001), tomatoes were brought to Uganda at the
turn of the 19th century from South East Asia via the Indian Ocean. It is however
evident that the tomato cultivars that were introduced into the country were not wild
relatives. Contrasting further introduced vegetables, tomatoes remained accepted in
Uganda, and by the middle of the 1970s, they were one of the most important
vegetables exported there. According to Reddy (2018), exports to Kenya and
Tanzania totaled 208,972 kilograms and were worth $37,140. 12,539 ha were
thought to have been under tomato production in Uganda in 1990, and each has
produced an average of 10 tons of tomatoes. Currently, the tomato is planted almost
everywhere in Uganda (Dijkxhoorn et al., 2019). Makerere University Agricultural
Research Institute, Kabanyolo (MUARIK), farmers were being encouraged to use
organic fertilizers since the studied confirmed better performance in tomato yield
(Kizito, 2021). The cultivar known as "Money Maker" was chosen as the best
producer, and it went on to become the most popular variety in Uganda (Kalibbala,
& Bakuneeta ,2011)

The majority of fruit production is currently carried out by smallholders in
Uganda. The southern, central, and eastern regions are the primary centers of
production. There are very few large-scale fruit growers in Uganda. The majority of
tomatoes are bush varieties grown in the open field and can be grown all year round
(up to four harvests) with irrigation (Atuhaire et al., 2017).

9



Uganda's economy depends a lot on tomato production, which also helps feed the
people of Uganda. Tomatoes stay as one of the vegetables that small-scale farmers
grow for their own use and to sell in their own country. FAOSTAT (2018) reported
that the area harvested (in hectares) of tomatoes has been increasing since 2000
(Table 1). According to FAOSTAT (2018), there has been a proportional increase
in the total number tons of tomatoes produced over the years. On the other hand,
the yield per acre has been decreasing.

Table 1:Tomato production in Uganda

Area harvested, In hectares 2,100 3,704 5,500 6,178 6,424 6,671

Production, in tonnes 14,000 2,710 31,000 37176 38,650 40,124
Yield (tonnes per ha) 6.7 6.1 5.6 6.0 6.0 6.0
Yield (tonnes per acra) 2.7 25 23 24 24 24

Source: FAOSTAT, 2018

2.2. Importance of tomato production

A diet that is both healthy and well-balanced includes tomatoes. Sugars, dietary
fibers, minerals, vitamins, and essential amino acids are all abundant in tomatoes.
They are packed with nutrients like iron and phosphorus and vitamins B, C, and A.
(Thanki et al., 2015). There is a sizable market for processed items like canned and
dried tomatoes (Lopez et al., 2020). They are used as a seasoning and eaten fresh all

over the world (Plucknet & Smith, 2014).
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In Uganda, tomatoes are the most extensively grown and consumed vegetable.
Tomatoes, for example, give small hold farmers a lot more money and jobs per
hectare than basic crops, and they are also the greatest source of micronutrients

(Mugisa, et al., 2017). It is grown in Uganda for cash and food (Reddy, 2018).

2.3. Constraints to tomato production

Despite its significance, several abiotic, biotic, and social economic factors limit
both global and local tomato production. The low tomato yield in Uganda is due to
a number of constraints which include poor varieties, pests and diseases, drought,
as well as low soil fertility (Karungi et al., 2014). According to Belew et al., 2019)
pests and diseases are one of the most significant global obstacles to tomato
production.

Pests and diseases make it difficult for Ugandan tomato farmers to produce a
sufficient number of tomatoes (Ddamulira et al., 2021). The most common
important pest observed by growers is whitefly (Bemisia tabaci) which transmits the
tomato leaf curl viruses. Other pests that affect tomato include caterpillars, thrips
and worms. According (Bachwenkizi et al., 2022), the most common and
overwhelming pathogens which infect tomatoes in Kenya's North Rift are
Phytophthora infectants, which causes late blight and Alternaria solani, which
creates early blight. According to (Nuwamanya, 2022), the most significant foliar
diseases in Uganda are tomato bacterial speck and spot diseases caused about by
Pseudomonas syringae and Xanthomonas vesicatoria respectively the risks

associated with tomato production have increased due to resistance to pests, a lack
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of awareness of risks, and the availability of low-cost but highly toxic pesticides.
According to (Sonko et al., 2015), gender is a crucial consideration that influences
farmers' pest management decision-making. Misapplication of pesticides has raised
concerns about health risks associated with intoxication, which can lead to deaths,
morbidity, and environmental pollution.

Most smallholder farmers in Africa are unable to make profit from the
potential of tomato production due to poor postharvest handling (Sibomana et al.,
2016). Additional limitations that prevent farmers from attaining possible yields
include the use of unadopted varieties, the lack of high-quality seed, low soil fertility
and inappropriate cultural practices. (Bwambale, 2015) indicated that one of the
primary factors that has hindered tomato production for fifty years is drought.

Climate variation has a significant influence on agricultural production as well
as natural ecosystems (Iftikhar et al., 2021). Global warming and other climatic
effects have resulted from human- the planet is heated by CO; and other gases
reaching dangerous levels in the atmosphere over the past century (Chaudhry &
Sidhu, 2021). Heat waves, droughts, extreme precipitation, flooding, and freezing
pattern shifts are all putting an enormous strain on global farming in addition to the
production of food safety (Dempewolf et al., 2014).

Tomato production in Uganda is also challenged by price fluctuations, low
prices, high transport costs, post-harvest loss on farm, and poor market access
(Ddamulira et al., 2021). These challenges are further compounded by lack market
information. Reliable and accessible market information systems can provide
producers with up-to-date data on prices, demand, and consumer favorites, good

agriculture inputs guidance of and marketing decisions (Ramathani, 2021).
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2.4 The effect of organic amendments on the growth attributes of tomatoes

The application of organic amendments like coffee husks, goat manure, organo
yields, and inorganic fertilizers typically increases the quantity of organic matter
within the soil and enhances environmental, chemical, and physical properties
(Basri. et al., 2021; Tzortzakis et al., 2020). These factors increase the height of
tomato plants. The organic amendments have the capacity to enhance several the
soil's physical characteristics, including capacity to hold water, its porosity, and its
reduction in compaction, thereby assisting in the height and root growth of tomato

plants (Hariyadi et al., 2019).

Coffee husks and other organic residues can be utilized as growth media to
increase tomato plantations' height and length (Atif et al.,2016). demonstrates that
the solicitation of 15 tons per hectare of coffee husk compost has increased peanut
yield. This is probably because the treatment with 15 tons of organic matter per
hectare increased peanut yield. The capacity of the soil for optimal nutrient
absorption is enhanced by the application of the coffee husk compost as specified
by (Adnan et al., 2021), has the potential to increase soil nutrients, which in turn can
assist tomato plantations in growing more leaves. This is in line with what (Adnan
et al., 2021), claimed that husk coffee compost might have more phosphorus and
potassium, which would make more leaves. Composting can also create conditions
in the soil that are favorable to plant growth by boosting the soil's organic matter
content and dipping compaction (El-Naggar et al., 2019). These conditions

encourage vegetal progression for maximum productivity and growth.
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The use of organic compost has been shown to make a big impact on the overall leaf
production of tomato plants. Agbede and Kalu (1995) found that tomato crops
fertilized with goat manure yielded the uppermost quantity of leaves per plant.
Organic fertilizers like Organo-yields, which provide the nutrients necessary for
tomato plant growth and are slower-acting than chemical fertilizers, allowing for
more leaves to be produced. Organic fertilizers (Simiele et al., 2022) are not
immediately absorbed by plants; rather, soil bacteria and fungi must first break them
down into forms that plants can absorb. According to Fleming (2012), organic yields
are not easily washed away in heavy rainstorms or irrigation sessions, unlike
chemical fertilizers. As a result, tomato plants receive growth-promoting nutrients.

Tomato plants fertilized with a high phosphorus fertilizer were significantly
taller than those fertilized with a low phosphorus fertilizer due to the combination
of goat manure, Organo yields, and coffee husks (Schmidt et al., 2017). The tomato
plant grows in height and diameter when organo-mineral fertilizers like goat
manure, organo yields, and coffee husks are applied simultaneously (Sibomana et
al., 2021)

In general, the application of goat manure, coffee husks, and Organo yields
results in the highest values, while the application of coffee husks alone results in a
smaller plant diameter (Sibomana et al., 2021). This outcome is a result of biochar's
ability to boost soil cation exchange capacity and soil availability of nutrients both
of which are very important for the tomato plant's height (Vaccari et al., 2015). High
nutrient content and ability to hold on to nutrients improve plant nutritional supply
and reduce leaching of nutrients Furthermore, (Mustafa et al., 2010) demonstrated

that when compared to applying biochar or fertilizer alone, the application of goat
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manure, Organo yields, and coffee husks increased plant height. The combination
not only makes the soil more organic, but it also makes it easier to use inorganic
fertilizer, which makes the tomato plant grow taller.

In accordance with (Oyinlola et al., 2023) findings, the combination of goat
manure, Organo yields, and coffee husks results in increased leaf numbers. who
discovered that combining Organo yields, coffee husks, and goat manure results in
improved soil properties and increased yields of tomato leaves. This is because each
of the three organic amendments has a distinct impact on enhancing soil
characteristics favorable to tomato leaf development. The application of goat
manure, Organo yields, and coffee husks improves tomato leaf nutrients and

resistance to rust disease (Nassar et al., 2000).

2.5. The effect of organic amendments on yield parameters of tomatoes.

The application of organic amendments including organo yields, coffee husks, and
goat manure has a substantial impact on the quantity of tomato fruits. In commercial
and horticultural agriculture, organic amendments are used to produce high-quality
fruits and vegetables with high yields (Rocha et al., 2022). According to Warzukni
& Jauharlina, (2022), organo yields, coffee husks, and goat manure improved the
physical property of the soil as well as the availability of nutrients, which may have
a direct impact on the characteristics of tomato crop growth and yield. For
sustainable tomato productivity enhancement, it is more effective to apply both NPK
chemical fertilizers and coffee husk compost together than to apply either NPK

blended fertilizers or coffee husk compost alone.
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organic amendment like goat manure, as stated by (Mowa et al., 2017), has a
significant impact on fruit weight because different amounts of nitrate and other
nutrients are present tomato plants grown with goat manure weigh less than those
grown with other organic amendments. As a result, the nutrients in goat manure
have a soluble fiber in them that enables the tomato fruits to form a gel-like
substance that serves as a food source for the beneficial gut bacteria and increases

the animal's appetite and weight gain.

According to Gore & Sreenivasa (2017), the yield of tomato plants is impacted
by the levels of nitrogen in goat manure, with higher nitrogen levels producing more
tomatoes. It’s reported that the number of nitrates in the goat manure nutrition
solution has an effect on fruit weight, with higher nitrate levels producing more fruit
(Van Klompenburg et al., 2020). According to (Klompenburg et al,.2020), this could
also be due to the fact that the tomato yield was expressively higher in tomato plants
grown in a manure nutrient elucidation than in the control, in which tap water was
used as the only source of nitrates and other nutrients. Céline Masclaux-Daubresse
et al., (2010) indicted that organic fertilizers like goat manure can improve the
quality of seed and fruit, leading to increased yields and increased profits. According
to (Gichangi et al., 2009), the primary contributor to tomato plant maturity is the

phosphorus nutrient found in fertilizers.

Specifically in intensive vegetable producing systems, Mulugeta (2020)
explained that tomato growers frequently employ a combination of goat manure,
organo yields, and coffee husks as soil additions to boost fertility, quality, and

sustained productivity of the soil Composts enhance physical, chemical, and organic
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qualities of modified soil can be used to biologically control plant pathogen-caused
illnesses. Additionally, they might lessen the severity of illnesses brought on by
foliar plant infections. For the best production, tomatoes, like many other plants,
need soil with a high organic content and a sufficient nutritional reserve. As a result,
organic mineral fertilizer seems to be a trustworthy supply of nitrogen, with
amaranths needing a fair quantity of nitrogen to thrive. Studies have shown that
using organic fertilizers in conjunction with inorganic fertilizers can result in higher,
more sustainable agricultural yields than using only inorganic fertilizers alone

(Chemutai et al., 2019)

2.6. The effect of organic amendments on nutrients uptake by tomatoes

Organic amendments are known to influence the ability of tomatoes to absorb
nutrients. Use of t goat manure for example, not only improves the structure of the
soil, promotes aeration, and promotes healthy root growth, but it also provides all of
the nutrients that tomato plants need (Sisay & Sisay, 2019). According to Kirkby
(2012), nitrogen (N), potassium (K), phosphorus (P), calcium (Ca), magnesium
(Mg), sulfur (S), and other elements are among the most essential for higher plants.
The uptake of nutrients from the specialized transporters and channels in the roots
ensures soil. According to Giehl & Von Wirén (2014), these transporters and
channels are influenced by the soil's water content, metabolism, availability of
nutrients, and environmental conditions (Mulugeta, 2020). If one of the
aforementioned nutrients is either absent or present in low concentration, the

regulatory system will adjust the plant's growth (Cunha et al., 2017). These intricate
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signals trigger metabolic as well as morphological changes in the root tissue which
enhance nutrient uptake. The responses of the entire plant are controlled by signaling
molecules and ion sensors, microRNAs, mobile polypeptides, and phytohormones
interlining as indigenous and. long-distance signals (Kiba et al., 2011; Nassar et al.,
(2000). Previous research has demonstrated that applying goat dung to Coriandrum

Sativum L plants had progressive effects on nutrients uptake and yield.

Coffee husks tend to contain lignocellulose which is a lot, and helps
tomatoes absorb nutrients better and produce higher yields (Keter et al., 2020).
Coffee husks can be used to biologically reduce plant pathogen-caused illnesses and
improve the biological, chemical, and physical qualities of modified soils.
Additionally, they may lessen the severity of foliar plant infections-related illnesses
(Rolando, 2019). Coffee husk compost did more to increase phosphorus uptake than
any other treatment because it contained tannins and caffeine, both of which have
the potential to be toxic and slow the holistic breakdown and mineralization of
organic matter. Phosphorus absorption was high due to the conductive effect of mass
flow and passive transport, and temperature was raised as a result of the insulating
effect of coffee husks. Since some sections of tomato plants are unwooded, the high
potassium absorption in coffee husk compost may have been caused by the affinitive
need for osmotic potential balancing to improve turgidity of the plant (Ogbomo,

2019).

2.7 Literature summary and gap
The literature on organic amendments such as coffee husks, goat manure, and
Organo yields highlights their significant impact on tomato plant growth and yield
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parameters. Studies consistently demonstrate that these amendments improve soil
physical properties, nutrient availability, and overall plant performance, leading to
increased plant height, leaf production, and fruit yield (Basri et al., 2021; Tzortzakis
et al., 2020; Atif et al., 2016). However, while existing research emphasizes these
agronomic benefits, there is a notable gap in understanding their effects on soil

microbiota, soil health, and broader environmental implications.

Few studies delve into how these organic amendments specifically influence
soil microbial communities, which are crucial for nutrient cycling and disease
suppression, or assess their long-term impacts on soil quality beyond immediate
plant productivity. Addressing these gaps is- essential for a comprehensive
understanding of the sustainable use of organic amendments in tomato cultivation,

ensuring both agronomic benefits and environmental stewardship are maximized.
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CHAPTER THREE: MATERIALS AND METHODS

3.1 Description of Study Area

The study was carried out at National Crops Resources Research Institute
(NaCRRI), located in Wakiso District, northeast of Kampala, at latitudes of
0.52500E and 32.61500N. Wakiso district is the second most populous district in
Uganda, with a population of 2,007,700 according to the 2014 census and an area
of 2,807.75 square kilometers.

The shallow seasonal or year-round waterlogged or flooded areas that are
often supported by hydrophilic vegetation are what define the drainage system of
the study area. The district's minimum and highest surface air temperatures are 11.0°
and 33.3° C, respectively, with bimodal rainfall. There are two temperature peaks:
one occurs from January through May, and the other occurs from July through
September. The month of February typically has the highest temperatures, while the

month of July typically has the lowest.

3.3 Organic matter composting processes

Goats manure (800kg) was collected from Nagibugwa’s goats’ farm 100m away
from Namulonge livestock farm in Wakiso district. However, coffee husks were
collected from Bweyogerere coffee processing plant and transported to Namulonge
for composting. After collection of the organic samples, they were mixed separately
to get samples for analyzing the carbon and nitrogen ratio. The samples were
separately placed in the Aluminum foil paper to enclose bad smell and transported

to Namulonge laboratories. The C:N ratio was determined using the procedures.
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QA- Quantity of coffee husks, required to improve compost,

200ibs — quantity of manure used, Nm % of nitrogen in the sample,

C: NT - normal carbon manure,

C: NM -carbon in manure after analysis

NA -% nitrogen in coffee husks,

DMM - % dry matter in manure

DMA- % dry manure in coffee husk

C:NA — normal carbon in coffee husks

C: NT- carbon in coffee husks after analysis.
After calculation 340kgs coffee husks were blended in 800kgs of goat’s dung and
organized in piles, a long side 600kg of coffee husks watered and composted for 12
weeks under protected roof using wind row methods. In the first four weeks
materials under composition were turned twice a day accompanied by watering
whenever temperatures could rise beyond 600. This was followed by weekly turning
since temperatures were dropping until compost was fully composted. Same
compost samples were picked from goat’s manure pile and coffee husk pile and
taken to the lab for analyzing pH, organic matter, and nitrogen analysis potassium,
phosphorus and calcium the balance was packed in sacks of 50kgs then carried to

the garden manually for application as treatments.

3.1 Soil characterization and chemical properties

Soil testing was carried out before planting of tomato in the study plots using the
transverse approach. A set of twelve soil samples was collected from a depth of (0
to 25 cm). These individual samples were combined thoroughly in a bucket to create
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a uniform composite sample. The composite sample was then air-dried at room

temperature and passed through a 2mm sieve (Bachmann et al., 2000).

Table 2: Chemical properties of soil before planting

s€ason

Sample | pH |[OM/% |[N/% | P/ppm | K/% | Ca/% | Mg/% | sandy | clay | silt
Details
First 6.31 [ 2.6 0.16 | 2.3 13 |65 0.11 50 44 16.0
season
Second | 6.34 |2.3 0.12 |21 14 |58 0.31 48 46 |6.0

The sand, clay, silt, and texture were analyzed using the Bouyoucos hydrometer
technique (Okalabo et al., 2002). The soil's acidity or alkalinity was measured using
pH meter and potassium, calcium and magnesium were determined by flame
photometer and available phosphorus was extracted by Bray1 extraction method and
determined by atomic absorption spectrophotometer AAS calcium and magnesium
Nitrogen and organic matter were determined by rapid titration (Walkley, 2017).

Results of the analysis of soil chemical properties are presented in Table 2.

Testing of organic amendments such as goat manure, coffee husks, and organo
yield before applying them to tomato plots was crucial to know their availability of
nutrients such as nitrogen (N), phosphorus (P), potassium (K) (pH) and their level

by conducting a comprehensive analysis of nutrient composition, can be informed
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decision regarding their appropriateness for optimizing plant growth and yield of
the tomatoes. These tests, laterally with necessary modifications based on the

results, contributed to supportable practices of tomato (Garcia et al., 2020).

3.2. Field layout and experimental design

The experimental field was laid in Randomized Complete Block Design (RCBD)
that was replicated three times (Table 4). The treatments composed of five sources:
Goat manure, Organo yield, Coffee husks, Combination (Coffee husks+ Goat
manure + organ yield) and Control (no amendments). The field was marked in three
blocks (replicates) each block consisted of 5 plots measuring 3.3 m width *3.6 m
length separated by Imetre between plots and 1.5meters between blocks to enable
easy movement during collection of data and when carrying out agronomic
practices. Different treatments were assigned to each plots randomly. Treatments

were applied at the rate of:

o Goat manure-(76kg t/ha) (M1)
o Organo yield-(76kg t/ha) (M2)

. Coffee husks- (76kg t/ha) (M3)

e Combination (Coffee husks+ Goat manure + organ yield) -
(76 t/ha) (M4)
o Control (no amendments) (M5).
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Table 3: Layout of treatments

REP 1 M1 M2 M3 M4 M5

REP 2 M5 M4 M3 M2 M1

REP3 M3 Ml M4 M5 M2

3.3 Raising of tomato seedling and transplanting

After 21 days in the nursery, the tomatoes reached a height of 15 centimeters (6
inches) and had five to six leaves ready to transplanted them, essential and optional
soil preparation to optimize sunlight exposure and eliminate soil-borne pests and
weeds Once the land was prepared, it was leveled, and organic amendments were
incorporated to facilitate the smooth and speedy transplantation process. The 14-
days period provided organic Amendments This duration was necessary to ensure
that the fertilizers were fully incorporated into the soil to allowed the beneficial
nutrients and organic matter present in the amendments to become thoroughly mixed
with the soil. Before the seedlings were evacuated, the seedbed was watered to
prevent damage to the roots. During the first part of the day, planting was completed,

and each establishes received a minimal water supply for upkeep.

3.4. Data Collection Methods

3.4.1. Effect of organic amendments on the growth attributes of tomatoes
Starting with the vegetative stage, data was collected on growth stage until all plants
had achieved their physiological maturity and no growth is occurring, by tagging
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randomly five sampled plants per plot. After transplantation, data was gathered
every two weeks using indicators/ parameters such as plant size, number of leaves,
number of branches, fruit production, fruit weight, and newly emerged leaves to

gauge health and vitality. The following growth parameters were determined.

Plant height: Following the methods used by Kyebogola (2013), plant height in
centimeters (cm) was measured by extending a measuring tool from the soil's
surface to a tomato plant leaf's tip.

Number of Leaves per plant: Number of leaves per plant was obtained by direct
counting and recording of individual compound leaves borne on individual tagged
plant including those compound leaves that were 50% open (Beebe 2008).
Number branches: Number of branches per plant was determined by directly

counting and recording of branches on each tagged plant per plot.

3.4.2. The effect of organic amendments on yield of tomatoes

The number of tomatoes produced by each tomato plant and their respective sizes,
weights, and shapes were recorded to effect of organic amendments on tomatoes
yield attributes after every one week from the onset of fruiting until when the plants
had achieved their physiological maturity. The following yields parameters were
determined:

Number of fruits per plant: This was worked out by counting and recording of the
specific fruits which were borne on each individual plant tagged in the plot as

recommended by Kisetu & Heri, (2014).
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Number of fruits per plant: This was calculated by gathering ripe fruits from each
tagged plant, placing them on a scale with a by (vegetable scale unit) for weight
measurement, and recording the results in grams to find out how much fruit each

plant produced (Kisetu & Heri, 2014).

3.4.3 Effect of Organic Amendments on Nutrients uptake by tomatoes

This objective aimed to assess how different organic amendments influenced the
nutrient uptake efficiency of tomato plants. However, there was a discrepancy in the
approach, where nutrient concentration was measured instead of actual nutrient
uptake. Additionally, to address this, fresh leaves were collected from the plants two
weeks after amendment application and taken to the lab for nutrient uptake testing.

Measurement of Nutrient Uptake: To determine nutrient uptake, both the
concentration of nutrients in plant tissues and the biomass of the plant were
measured. Samples of tomato plant tissues (leaves, stems, and fruits) were collected
at various growth stages. These samples were analyzed for concentrations of key
nutrients (N, P, K, Ca) using methods such as atomic absorption spectroscopy or

inductively coupled plasma optical emission spectrometry (ICP-OES).
Nitrogen Analysis:

For nitrogen analysis, tools were sterilized with ammonia-free distilled water. A 10
ml aliquot of the digested sample was treated with NaOH in a steam distillation

apparatus. The distillate was collected into 50 ml of 1% boric acid with four drops
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of mixed indicator and titrated with N/140 HCI until the endpoint was reached

(Okalabo et al., 2002).

Phosphorus Extraction:

For phosphorus extraction, 2 grams of the sample were weighed into a 150 ml
polythene shaking bottle, and 50 ml of Olsen or Bray 1 extracting solution was
added. The mixture was shaken for 30 minutes, filtered through Whatman No. 42
filter paper, and the filtrate was collected. Colorimetric phosphorus estimation was
performed by adding 10 ml of the filtrate to 50 ml volumetric flasks, followed by 10
ml of ascorbic acid reagent. The absorbance was measured at 880 nm using a

spectrophotometer (Okalabo & Gathua, 2002).

Potassium Analysis:

For potassium analysis, 5 grams of air-dried tomato leaves were extracted with 100
ml of ammonium acetate solution, shaken for 30 minutes, and filtered. The filtrate
was read using a flame photometer at a wavelength of 766.5 nm. The potassium

concentration was compared against a standard series (Tekalign & Aduayi, 1991).

Calcium Extraction:

Calcium extraction involved 2 grams of air-dried tomato leaves digested with 0.8
ml of concentrated nitric acid (96%) and hydrogen peroxide. The mixture was
diluted to 50 ml with distilled water, and the analyte was read using an atomic
absorption spectrophotometer (AAS) at the appropriate wavelength. The absorbance

was plotted against a standard calibration curve (Okalabo & Gathua, 2002).
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Calculation of Nutrient Uptake:

The formula used was: Nutrient Uptake (mg/plant) = Nutrient Concentration (mg/g)
x Biomass (g/plant) This calculation provided a comprehensive understanding of

the total amount of each nutrient absorbed by the tomato plants.

3.5 Statistical data analysis

Since the season had no discernible impact, data were aggregated and checked for
normality and homogeneity. Data was imported into GenStat statistical software
(16th Edition) and submitted to analysis of variance after the results demonstrated
the normality and homogeneity of the data (ANOVA). The Least Significant
Difference (LSD) test was used to equate all significant pairs of treatment means at
the 5% level of significance were carried out to determine the relationships between
yield and variables linked to yield, such as plant height, branch number, leaf number,

fruit number, and fruit weight.
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CHAPTER FOUR: RESULTS

4.1. Effect of organic amendments on the growth attributes of tomatoes

4.1.1 Tomato Plant Height

Application of organic amendments considerably improved plant height. Coffee
husks, organo yield, goat manure and the combination led to a significant (P<0.001)
increase in plant height when compared to control treatment (Figure 1). Application
of goat manure resulted into the tallest plants, followed by the organo yield
treatment, and then the combination treatment in increasing order. The effect of goat
manure, organo yield and the combined treatment on plant height was statistically

similar.
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Figure 1: Mean of plant height (cm) of Tomatoes form plots treated with different
organic amendments at Namulonge, Wakiso. Means followed by similar letters are

not significantly different at P of 0.005 using Least Significant Difference (LSD).
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4.1.2 Tomato Number of Branches

Tomatoes treated with goat manure, organo yield and the combination had
significantly (P<0.01) higher mean number of branches than those from control
plots (Figure 2). The application of organo yield resulted in plants with the highest
number of branches. The number of branches produced by the coffee husks

treatment was comparable to that of the control.

Number of branches per plant

& ]
o-....

Control  Coffee husks Combination Organo yield Goat manure
Treatments

Figure 2: Mean number of branches on tomatoes from plots treated with different
organic amendments. Means followed by similar letters are not significantly

different at P of 0.005 using Least Significant Difference (LSD).

4.1.3 Number of Tomato Leaves

The number of tomato leaves dramatically increased when compared to the control

treatment after organic amendments were applied (Figure 3). The mean number of
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leaves per plant following treatment with goat manure was statistically similar to
the number of leaves following treatment with organo yield and combination. The
three treatments however resulted in significantly higher number of leaves

compared to coffee husks and control.
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Figure 3: Mean number of tomato leaves from plots treated with different organic
amendments. Means followed by similar letters are not significantly different at P

of 0.005 using Least Significant Difference (LSD).

4.2 The effect of organic amendments on yield of tomatoes

4.2.1 Mean number of fruits

Fruit yield from tomato plots treated with goat manure, organo yield, or combination
were statistically similar but considerably different from those harvested from plots
treated with coffee husks and control (Figure 4). The tomato harvest from plots

treated with coffee husks were however significantly higher than from control.
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Number of Fruits per plant
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Figure 4: Mean number of tomato fruits from plots treated with different organic
amendments. Means followed by similar letters are not significantly different at P

of 0.005 using Least Significant Difference (LSD).

4.2.2 Mean Fruit Weight

The mean fruit weight from tomato plots treated with goat manure, organo yield, or
combination were statistically similar but considerably different from those
harvested from plots treated with coffee husks and control (Figure 5). The tomato
means fruit weight from plots treated with coffee husks were however significantly

higher (P<0.05) than from control.
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Figure 5: Mean Fruit weight of tomatoes treated with different Organic
amendments. Means followed by similar letters are not significantly different at P

of 0.005 using Least Significant Difference (LSD).

4.3 Effect of different organic amendments on nutrients uptake by tomatoes

It was observed that tomato plants absorbed nitrogen, potassium, phosphorus and
calcium most in plots treated with coffee husk compost as compared to those treated

with goat manure, organo-yield, combined goat manure and control (Figure 6).
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Figure 6: Effect of organic amendments on uptake of Nitrogen (A) Phosphorus (B)
Potassium (C) and Calcium (D). Means followed by similar letters are not

significantly different at P of 0.005 using Least Significant Difference (LSD).

Nitrogen nutrient uptake was significantly enhanced by application of coffee husks
as compared to other treatments (Figure 6 A). The combination by crop types, with
Coffee husks having the greatest impact followed by a combination, Organo yield
and goat manure enhanced nitrogen uptake similarly but higher that control. A

similar trend was observed with enhanced of potassium uptake and calcium (Figure

6 C-D)

Phosphorus uptake (Figure 6B) was significantly enhanced by application of coffee

husks, combination, organo and goat manure as compare as compared to control.
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CHAPTER FIVE:

DISCUSSION, SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Discussion

5.1.1 Effect of organic amendments on the growth attributes of tomatoes

The study found that the application of organic amendments significantly improved
all the growth attributes of tomatoes. All organic amendments recorded significantly
taller tomato plants compared to the control. Specifically, goat manure resulted in
the tallest plants, although not significantly different from the other organic
amendments. This may be because goat manure, like other animal manures, is
known to be a rich source of nutrients. It contains a good balance of essential plant
nutrients, including nitrogen, phosphorus, and potassium, as well as various

micronutrients.

The nutrients in goat manure are present in organic forms, which means they
are released slowly over time as the organic matter decomposes. This slow release
of nutrients allows for a steady and sustained supply of nutrients to the plants,
supporting their growth and development over an extended period. On the other
hand, other organic amendments used in the study might have different nutrient
compositions and release rates. Some organic amendments may contain nutrients
that are not as readily available to plants or might release their nutrients more
slowly, leading to a less immediate impact on plant growth compared to goat

manure.
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The finding that goat manure resulted in the tallest tomato plants, although not
significantly different from the other organic amendments, suggests that it provided
a particularly favorable nutrient supply to the plants, promoting their growth.
However, it is important to note that the differences in growth attributes could also
be influenced by other factors, such as the initial nutrient status of the soil and the

overall soil health.

Goat manure may result in taller tomato plants compared to other organic
amendments like coffee husks due to its balanced nutrient composition, higher
nutrient availability, moderate decomposition rate, soil conditioning effects, support
for beneficial microbial activity, and favorable pH and C:N ratio. These factors
collectively contribute to providing a steady and continuous supply of essential

nutrients to the plants, promoting their overall growth and development.

This finding aligns with the study conducted by Adnan et al. (2021), who
observed that the application of coffee husk compost increased peanut yield, which
they attributed to the likely increase in soil nutrient availability, leading to enhanced
plant growth. Furthermore, the study revealed that tomato plants treated with goat
manure, organo yield, and the combination had a significantly higher number of
branches compared to those from the control. Organo-yield resulted in the highest

number of branches, whereas coffee husks recorded similar results to the control.

The observed trend of results, where tomato plants treated with goat manure,
organo-yield, and the combination showed a significantly higher number of

branches compared to the control, while coffee husks had similar results to the
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control, could be attributed to differences in nutrient availability and nutrient release
rates among the organic amendments. Goat manure and organo-yield likely
provided a more favorable and readily available nutrient supply to the tomato plants,
supporting branch development. On the other hand, coffee husk compost might have
had a slower nutrient release rate or contained nutrient levels that were not as
conducive to promoting branching in tomatoes. These findings suggest that the
choice of organic amendment can have a significant impact on specific plant growth

attributes, such as the number of branches in tomato plants.

5.1.2 The effect of organic amendments on yield of tomatoes

The study aimed at assessing the effect of organic amendments on yield of tomatoes.
The yield parameters assessed included number of fruits and fruit weight. The study
observed that the application of organic amendments, including goat manure,
organo yield, and their combination, led to statistically similar fruit yields in
tomatoes. However, these treatments significantly differed from the yields obtained
from plots treated with coffee husks and the control.

The tomato harvest from plots treated with coffee husks was notably higher than
that from the control plots. Similarly, the mean fruit weight from plots treated with
goat manure, organo yield, or the combination was statistically similar but
significantly different from that harvested from plots treated with coffee husks and
the control. The mean fruit weight from plots treated with coffee husks was
significantly higher compared to the control. These results align with Rocha et al
(2022) who mentioned that, organic amendments have a substantial impact on the

yield of tomato fruits. He mentioned that the application of organic amendments,
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such as organo yields, coffee husks, and goat manure, is commonly used in
commercial and horticultural agriculture to produce high-quality fruits with higher
yields. This is in line with the findings of the study, which showed that the
application of organic amendments positively influenced fruit yield in tomatoes.
Furthermore, the literature review suggests that goat manure has a
significant impact on fruit weight due to its nutrient content. Mowa et al. (2017)
reported that different amounts of nitrate and other nutrients in goat manure can
influence the weight of tomato fruits. This aligns with the results of the study, which
found that the use of goat manure, organo yield, and their combination led to
statistically similar fruit yields, indicating that goat manure contributes to fruit
production in tomatoes. The literature review also indicates that the combination of
organic amendments, including goat manure, organo yield, and coffee husks, can
improve soil fertility, quality, and sustained productivity. Mulugeta (2020)
explained that in intensive vegetable producing systems, growers frequently use this
combination of organic amendments to enhance soil properties and boost tomato
yields. The study's results are consistent with this, showing that the combination of

organic amendments had a positive impact on fruit yield in tomatoes.

Considering these consistent results from the literature and the study, it can
be concluded that the application of organic amendments, especially goat manure,
organo yield, and their combination, is an effective practice to enhance tomato fruit
production and overall crop productivity. The use of organic amendments not only

boosts nutrient availability but also improves soil health, contributing to better plant
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growth and higher yields. Agricultural practices that incorporate these organic

amendments can be beneficial for sustainable and high-yielding tomato cultivation.

5.1.3 Effect of different organic amendments on nutrients uptake by tomatoes
The study aimed at assessing the effect of different amendments on nutrients uptake
by tomatoes. The nutrients elements examined included; Nitrogen, Phosphorus,
Calcium and Potassium by the tomato plant was assessed. The study observed that
the application of different organic amendments had varying effects on the nutrient
uptake by tomato plants. Tomato plants treated with coffee husk compost exhibited
the highest uptake of nitrogen, potassium, phosphorus, and calcium compared to
plants treated with goat manure, organo yield, the combination of goat manure, and
the control. Specifically, coffee husks significantly enhanced nitrogen uptake,
followed by the combination treatment, organo yield, and goat manure. Similarly,
coffee husks, combination treatment, organo yield, and goat manure significantly
increased phosphorus uptake compared to the control. Moreover, coffee husks had
a notable impact on enhancing potassium and calcium uptake, with the combination
treatment, organo yield, and goat manure also contributing to increased uptake of
these nutrients.

In agreement with the literature review, organic amendments can influence
the nutrient uptake by tomato plants. Goat manure, for example, is known to
improve soil structure, aeration, and root growth, while providing essential nutrients
for tomato plants (Sisay & Sisay, 2019). The uptake of essential nutrients like
nitrogen, potassium, phosphorus, and calcium in plants is facilitated by specialized

transporters and channels in the roots, which are influenced by soil water content,
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nutrient availability, and environmental conditions (Kirkby, 2012; Giehl & Von
Wirén, 2014). Nutrient availability and concentration in the soil have a direct impact
on the regulatory system that adjusts plant growth and nutrient uptake (Cunha et al.,

2017).

The literature review also supports the finding that coffee husks can enhance
nutrient uptake and yield in tomatoes. Coffee husks contain lignocellulose, which
aids in nutrient absorption and can contribute to higher yields (Keter et al., 2020).
Additionally, coffee husks have the potential to improve soil properties and reduce
the severity of plant pathogen-caused illnesses (Rolando, 2019). The presence of
tannins and caffeine in coffee husk compost can affect nutrient breakdown and
mineralization, leading to increased phosphorus uptake. The study's results are
consistent with this, as coffee husks significantly increased phosphorus uptake
compared to other treatments. Goat manure, for instance, is known to improve soil
structure, aeration, and root growth, thereby promoting nutrient availability and
uptake by tomato plants. This aligns with the study's findings, as tomato plants
treated with goat manure also exhibited increased nutrient uptake compared to the
control. The regulatory system that adjusts plant growth and nutrient uptake is
influenced by nutrient availability and concentration in the soil, which highlights
the importance of organic amendments in promoting nutrient-rich environments for

plant growth.
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5.2 Summary

The study aimed to assess the effect of organic amendments on the growth, yield,
and nutrient uptake of tomatoes. The application of organic amendments
significantly improved tomato growth parameters, including plant height, number
of branches, and number of leaves, with goat manure resulting in the tallest plants,
followed by other organic amendments. All organic amendments showed
significantly taller plants compared to the control. In terms of yield, the application
of goat manure, organo yield, and their combination led to similar fruit yields, which
were significantly higher than those from plots treated with coffee husks and the
control. Mean fruit weight was significantly higher in plots treated with coffee husks
compared to the control, with other organic amendments showing similar results to
each other. Regarding nutrient uptake, different organic amendments affected
nutrient absorption in tomato plants, with coffee husk compost leading to the highest
uptake of nitrogen, phosphorus, potassium, and calcium, followed by the
combination treatment, organo yield, and goat manure. All organic amendments

improved nutrient uptake compared to the control.

5.3 Conclusions

The application of organic amendments, including coffee husks, organo yield, and
goat manure, significantly improved the growth attributes of tomato plants. Goat
manure resulted in the tallest plants, organo yield treatment led to the highest
number of branches, and the combination of all three amendments resulted in
significantly higher numbers of leaves. These findings demonstrate the potential of

organic amendments in enhancing tomato plant height, branching, and leaf
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production, contributing to improved plant health and productivity. Organic
amendments, such as goat manure, organo yield, and the combination, positively
influenced the yield of tomato fruits. Although fruit yield was statistically similar
for these treatments, they significantly differed from the yields obtained from plots
treated with coffee husks and the control. Coffee husks treatment resulted in
significantly higher fruit yield and mean fruit weight compared to the control. These
results highlight the importance of organic amendments in increasing tomato fruit
production and overall yield. The use of organic amendments had varying effects
on nutrient uptake by tomato plants. Coffee husk compost significantly enhanced
the uptake of nitrogen, phosphorus, potassium, and calcium, followed by the
combination treatment, organo yield, and goat manure. These findings indicate that
organic amendments, particularly coffee husks, can improve nutrient availability
and uptake by tomato plants, leading to better nutrient acquisition and potentially
higher yields. Proper selection and application of organic amendments can play a

crucial role in enhancing tomato plant nutrition and overall crop productivity.

5.4. Recommendations

Based on what this study found, ascending from intents and deductions of the study,

the subsequent are commended: -

e Farmers should consider incorporating organic amendments, such as goat
manure, organo yield, and coffee husks, into their tomato cultivation
practices to improve plant growth attributes. Applying goat manure can

promote taller plants, organo yield can increase the number of branches, and
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using a combination of these amendments can lead to higher leaf production.
Proper application of these organic amendments can enhance tomato plant
health and vigor, resulting in better crop performance.

Further research and experimentation should be conducted to explore the
optimal dosages and combinations of organic amendments for maximizing
tomato growth attributes. Understanding the synergistic effects of different
organic amendments and their interaction with specific tomato varieties and
growing conditions will enable farmers to tailor their application strategies
accordingly. Additionally, studies on the long-term effects of organic
amendments on soil health and overall agricultural sustainability will
provide valuable insights for implementing sustainable practices in tomato
cultivation.

Farmers should prioritize the use of coffee husks as an organic amendment
to boost tomato fruit yield. The significant increase in fruit yield and mean
fruit weight observed with coffee husks treatment highlights its potentiai to
enhance overall tomato production. Integrating coffee husk compost into
regular soil amendment practices can significantly improve fruit harvests
and contribute to higher profits for tomato growers.

It is essential for farmers to conduct soil tests regularly to assess nutrient
levels and tailor the application of organic amendments accordingly.
Understanding the nutrient requirements of tomato plants and adjusting the
use of organic amendments based on soil nutrient deficiencies can lead to

more effective nutrient uptake and utilization by the crops. Proper nutrient
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management through organic amendments can result in optimal fruit yield
and improve the overall sustainability of tomato cultivation systems.
Farmers should prioritize the use of coffee husk compost to enhance nutrient
uptake by tomato plants. Its significant impact on nitrogen, phosphorus,
potassium, and calcium uptake indicates that coffee husks can improve the
availability and absorption of essential nutrients. Regular application of
coffee husk compost can contribute to better nutrient acquisition by tomato
plants and promote healthier growth.

In addition to coffee husks, farmers can consider using a combination of
organic amendments, such as goat manure, organo yield, and coffee husks,
to further enhance nutrient uptake by tomato plants. Properly balancing the
application of these organic amendments can create a nutrient-rich
environment in the soil, promoting efficient nutrient uptake by the plants.
However, careful attention should be given to the appropriate dosages and
timing of application to avoid nutrient imbalances and ensure optimal plant

nutrition.
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