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ABSTRACT 

The smallholder dairy industry in Tanzania is a promising sector for household income 

generation despite challenges of zoonosis such as leptospirosis caused by Leptospira serovar 

Hardjo. A total of 2086 blood, serum and additional vaginal swab for female cattle were 

collected from smallholder dairy cattle for leptospirosis testing using three complementary tests 

An overall prevalence of 13%, 13.1% and 13.7% for Leptospira serovar Hardjo by ELISA test, 

RT-PCR for pathogenic Leptospira spp. and MAT respectively. Based on ELISA test, the 

highest prevalence shown in Iringa 30.2% (95% CI 25.1 - 35.7%) and Tanga 18.9% (95% CI 

15.7 - 22.6). In multivariable analysis, factors that were a significant risk in smallholder dairy 

cattle are: animals over 5 years of age OR = 1.41 (95% CI 1.05 - 1.90); indigenous breed OR 

= 2.78 (95% CI 1.47 - 5.26); hiring or keeping a bull for breeding purposes OR = 1.91 (95% 

CI 1.34 - 2.71); distance between farms of more than 100 meters OR = 1.75 (95% CI 1.16 - 

2.64); livestock kept extensively (OR = 2.31, 95% CI 1.36 - 3.91); farms without cat for rodent 

control (OR = 1.87, 95% CI 1.16 - 3.02); farmers with livestock training OR = 1.62 (95% CI 

1.15 - 2.27); temperature (OR = 1.63, 95% CI 1.18 - 2.26), and the interaction of higher 

temperature and precipitation (OR = 1.5, 95%CI 1.12 - 2.01). This findings provide an 

opportunity for future study to include a broad serogroups panel for more identification of 

common serogroups circulating in cattle for vaccine target in Tanzanian cattle population. 
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Table 2: A modified list of elements of the current hydroponic solution  
Macro elements  Microelements 

Element Researcher and year of discovery Element Researcher and year of discovery 
Nitrogen Not known -1750  Boron Sommer et al. year not known 
Phosphorus Liebig -1839  Chlorine Broyer et al. (1954) 

Potassium Birner & Lucanus -1866  Copper Sommer et al. (1931) 
Calcium Knop-1860  Iron Gris (1843) 
Magnesium Not-known-1860  Manganese Gabriel (1897) 
Sulphur Knop-1860  Molybdenum Broyer et al. year not known 
   Zinc Sommer et al. (1927) 

Russell (1953)
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Table 3:  Factors to consider when selecting media for hydroponic crop production 
Characteristics Factors for consideration 
Stable structure Type of hydroponics adopted 

Low volume weight Access to information on properties of the medium 

No pests and diseases Cost of the medium 

Right PH suitable for the crop Re-usability 

Food and Agriculture Organisation (2013) 

Much as hydroponics was initially developed mainly to cater for the production of fresh produce 

in the non-arable areas of the world (Murali et al., 2011), some congested cities such as; New York 

in the United States of America (USA) and Montreal in Canada, have advanced the technology to 

the extent that it can be easily performed on apartment rooftops. This is a form of hydroponics 

�F�D�O�O�H�G���³�Y�H�U�W�L�F�D�O��hydroponic �I�D�U�P�L�Q�J�´�����W�K�D�W���L�V�����J�U�R�Z�W�K���R�I���F�U�R�S�V���R�Q���Y�H�U�W�L�F�D�O�O�\���L�Q�F�O�L�Q�H�G���S�O�D�Q�H�V���R�U���R�Q��

skyscrapers (Despommier, 2011). In Africa, hydroponic farming has been reported in South Africa 

for production of high-quality vegetables (Baumgartner & Belevi, 2001 ; Gruda, 2009). 

Hydroponics has been used to grow a number of plants as shown in Table 4.  

Table 4:  A Selection of plants that can be produced commercially using soil-less culture 
Herbs  Fruits  Vegetables Flowers Fodder 
Mint Cantaloupes Tomatoes  Roses Sorghum 

Parsley Watermelon Green pepper Marigold Alfalfa 

Rosemary Strawberries Coriander Carnations Barley 

Basil Blue berries Lettuce  Bermuda grass 

Cilantro  

Thyme 

 Cabbage 

Spinach 

 Carpet grass 

Murali et al. (2011),  and  Sardare and Admane (2013)  

2.3 Hydroponic Nutrients 

The composition of hydroponic nutrients plays a crucial role in determining the electrical 

conductivity (EC) of the solution. The Potential of Hydrogen (pH) of the nutrient solutions is also 

a vital factor in hydroponic farming where the solution must contain ions that can be absorbed by 

the plants. A pH range of 5.5-6.5 is generally ideal for nutrient availability in these farming systems 

but this can keep fluctuating as the crop grows and different crops have different pH requirements 

(Alexopoulos et al., 2021).  With this agricultural technology, crops can be grown with or without 

the support of a medium (Fig. 1) that not only acts as a conduit for nutrients and water but also 

offers plant support (Gumisiriza et al., 2020).  Figure 2 summarizes the nutrients and media 

considered beneficial for effective hydroponic farming.  
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2.4.6 Drip Hydroponic System 

With the drip hydroponic system, the plant nutrients are delivered to the plant roots using small 

emitters which drain the nutrient solution using water pump at timed intervals (Macwan et al., 

2020). The plants are supported by porous media such as; vermiculite, coco-coir, which can 

maintain slow dripping of the nutrient solution to the roots (Sharma et al., 2018).  The nutrients 

are provided to each plant using in the suitable amounts. The system is widely used to grow fruiting 

vegetables such as; tomatoes, sweet pepper and cucumbers. 

2.4.7 Aeroponics System 

�7�K�L�V���P�H�W�K�R�G���G�R�H�V�Q�¶�W���U�H�T�X�L�U�H���D�Q�\���J�U�R�Z�L�Q�J���P�H�G�L�X�P���I�R�U���F�U�R�S���S�U�R�G�X�F�W�L�R�Q��(Runia, 1995). The nutrients 

are supplied to the plant roots suspended in air in form of mist. The plant roots are positioned in a 

setting where they are occasionally or endlessly supplied with a mist of the nutrient solution 

(Schwarz, 1995). The system uses a pump that is timed. The timer ensures that after every few 

minutes, mist is released. The disadvantage with this system is that any interference with the pump 

can lead to drying of the plant roots (Murali et al., 2011).  

Aeroponics coincides as a hydroponic method as it depends on a nutrient rich solution to feed the 

plants. However, the two differ in the means in which the nutrients are delivered to the roots. 

Aeroponics uses a mist while hydroponics uses a growing media to deliver the nutrients to the 

roots (AlShrouf, 2017). Figure 4, 5 and 6 illustrate the different hydroponic classifications and 

methods while Table 5 summarizes the methods of hydroponics, their benefits and disadvantages. 

 
Figure 4:  Classification of hydroponics 

 

MethodsMethodsClassifications Classifications Soilless farmingSoilless farming

Hydroponics

Closed

NFT

DWC

Flood and drain
Drip 

hydroponic 
system

Aeroponics

Active

Passive

Open
Wick system

Kratky system
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Table 5:  Methods, benefits and disadvantages of hydroponic farming 

 

    System Technique Mode of 
flow          Benefits  

 References 

Low 
technology  
and cost 
 
 
 

Wick system Passive Non-
circulating 
system 

Simple to build. 
It is cheap. 

 

Favors small plants 
with low nutrient 
necessities. 
No recirculation of 
nutrients. 
Susceptible to algae. 

Nisha (2019) 

 Deep Water 
Culture (Direct 
Water Culture) 

Active Non-
circulating 
system 

Easy to build and 
operate. 
Presence of enough 
dissolved energy. 
It is cheap. 

Roots are prone to 
rotting if not cleaned 
often. 
Requires solution 
refilling. 
Slow rate of growth. 

Nisha (2019) 

 Ebb and Flow  

(Flood and Drain) 

Active Circulating 
system 

Low maintenance 
costs. 
 

Susceptible to algae 
Malfunctions can 
lead to crop failure. 
Prone to blockage. 

Seungjun and Jiyoung   
(2015) 

 Nutrient film 
technique (NFT) 
 

 Circulating 
system 

Plant roots receive 
enough nutrients, 
water, and oxygen. 
No need for a timer.  

Malfunctions can 
lead to crop failure. 
Prone to blockage. 

Domingues et al. (2012), 
Mamta and Shraddha (2013),  
Omics (2017), and  Wilcox 
(1982) 
 

 
 
 
High 
technology  
and cost 

Aeroponics Active Circulating 
system 

Does not require any 
growing medium. 
Ensures adequate 
nutrient absorption. 

Pump interference 
can lead to root 
drying.  
High and expensive 
technology. 
Consumes time. 
Malfunctions can 
lead to crop failure. 
 

Mazhar (2020) 
















































































































































