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Soil testing for evidence-based soil 
management, improved crop productivity

SOIL testing is an important step in crop 
production. The results of a soil test must 
be presented in a way that is easily inter-
preted by the farmer to manage their soils 
for optimum production. Therefore, results 
from a soil test should give information that 
can be used by the farmer without di�  cul-
ties. Determining the pH and fertility level 
through a soil test is the � rst step in plan-
ning a sound nutrient management pro-
gramme.

Importance of soil testing
Information that is obtained from soil testing 

should address the following:
• Amounts of nutrients available for use by the 

intended crop.
• Soil conditions, (for example, acidity, salinity, 

compaction) that may enhance or hinder crop 
productivity.

• Management interventions that will allow for 
pro� table agricultural production.

• Advisory recommendations that are given to 
the farmer indicate the following information:

• Whether the soil requires lime for correcting 
acidity (low pH).

• � e type of lime (calcitic or dolomitic) that 

should be applied and in what amounts.
• Types of basal and top-dressing fertilisers 

required and the quantities to be applied per 
unit area.

Soil nutrient management
Precision agriculture requires us to consider 

the 4R nutrient stewardship in optimising crop 
productivity. � is entails adding the Right fer-
tiliser, in the Right quantities, at the Right time, 
with the Right placement. � is can only be 
achieved through a robust soil test at reputable 
laboratories. 

� e Chemistry and Soil Research Institute 
under the Agricultural Research, Innovation 
and Specialist Services in the Ministry of Lands, 
Agriculture, Fisheries, Water and Rural Devel-
opment o� ers this service at a� ordable prices to 
our esteemed farmers. � e full package ensures 
lime recommendations for correcting acidic 
soils (pH levels below 5, 5 for most crops) and fer-
tiliser recommendations for the farmer’s target 
crop. 

The 4R nutrient stewardship 
• Right amount — the proper application rate. 

� is information is provided for each soil 
sample analysed for a given target crop.

• Right source — applying the proper type. It 
is important to note the type of fertiliser that 
should provide the desired nutrient in the 
required amounts.

• Right placement — � is includes having spe-
ci� c fertiliser types for designated places and 
also using the appropriate method of applica-

tion for a given fertiliser product. Once a soil 
test is conducted, recommendations are made 
on how to apply the fertilizer to ensure e�  -
cient utilisation of the resource. 

• Right timing — applying at the correct 
time for maximum bene� t by the crop. Lime 
requires to be applied at least three months 
before planting. Basal fertilisers are applied at 
planting while top dressing is done once the 
crop has emerged and during plant growing 
period.

Soil pH analysis
• Determines acidity or alkalinity of the soil. 
• Soil acidity a� ects nutrient availability and 

plant growth.
• Lime is recommended to increase pH to opti-

mum range.
• Each crop has its own optimum range.
• � e minimum target pH for maize is 5.5.
• � e minimum target pH for soyabeans is 6.0.
• Improving soil pH increases fertiliser use e�  -

ciency

Soil nitrogen analysis
• Nitrogen gives green colour to plants.
• It is required for food production by plants 

through 
• photosynthesis. 
• Increases plant growth. 

De� ciency of nitrogen results in:
• yellowing of leaves, stunted growth, thinning 

of stems, early/premature � owering, wilting of 
plants

Soil phosphorus analysis
• Phosphorus promotes root growth, stimulates 

tillering, and hastens maturity. 

Symptoms of phosphorus de� ciency include: 
• stunted growth, dark purple colour of older 

leaves, poor  root development.

Soil potassium analysis
• Potassium is required for various physiologi-

cal  processes.

Potassium helps plants to:
• use water better, be more 

drought-resistant, and � ght o�  pests & diseases

De� ciency symptoms include:
• brown scorching and curling of leaf tips, 
• chlorosis (yellowing) between leaf veins, 
• reduced plant growth,
• reduced seed and fruit development.

Conclusion
It is pertinent for farmers to consider soil test-

ing before planting any crop. Farmers should 
always allocate time to activities that include soil 
sampling and testing so that they achieve their 
intended goals at the right time.

� e author is the Head, Chemistry and Soil 
Research Institute Agricultural Research, Inno-
vation and Specialist Services in the Ministry of 
Lands, Agriculture, Fisheries, Water and Rural 
Development 

Soil testing Soil pH analysis

Soil nitrogen analysis Soil phosphorus analysis Soil potassium analysis

Emmanuel Chikwari
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Editor’s Note
A BIG thank you to all the cotton farmers 
who chose to soldier on and produce the 
white gold in the face of the El Nino-in-
spired drought that ruthlessly compro-
mised the hectarage and yield projec-
tions they had dreamt to achieve this 
past season.

It takes someone with nerves of steel 
t0o go through the harrowing experience 
of investing in the production of a crop 

fully-knowing that it might not make it to maturity, which obviously 
throws a damp on the prospects of recouping production costs.

This ability by farmers to pace their decision-making is one of the 
things that non-farmers just do not know about agriculture, yet is 
pivotal to the performance of every farm. And, honestly, it’s such a 
pleasure to behold. There are, of course, other keys to professional 
decision-making too, including a commitment to continual learning, 
disciplined cost management, an understanding of risk, and a knowl-
edge of � nancial capability.

I give all the credit to these gallant farmers who besides growing 
cotton, tobacco and other high-rewarding crops, made sure they pro-
duced food crops that every one of us so dearly loves to lay their hands 
on.

But let me get back on track. I am talking here of a very welcome 
development that we are witnessing in this year’s seed cotton mar-
keting season. Merchants seem to be getting it right this time around. 
They have adopted a payment model of paying farmers their dues 
upon delivery of produce. 

Call it poetic irony or whatever you want but the boot is on the other 
foot for the farmers this time around. This payment system seems to 
be making up for the anxious moments farmers went through at the 
hands of the El Nino-inspired drought that rocked the season. At least 
something good has come out of the disappointing season.

I hear some merchants are even doing away with the local currency 
component that Government had recommended under the 75 foreign 
currency and 25 percent local currency payment ratio and paying the 
initial grade D of US$0, 32 in United States dollars only. This is a good 
omen for farmers. They are getting value for their crop at one go. 
Some of the merchants are also reportedly paying grade prices from 
last season.

Effective nematode 
management in tobacco 
and tomato cultivation

NEMATODES, particularly the 
root-knot brand — Meloidogyne 
species, pose a signi� cant threat 
to tobacco and tomato crops. 
These microscopic soil-dwelling 
pests can cause severe dam-
age, leading to stunted growth, 
reduced yields, and poor crop 
quality. E� ective management 
of nematodes is crucial for main-
taining healthy crops and ensur-
ing pro� table harvests. Here are 
some proven strategies for man-
aging nematodes in tobacco and 
tomato growing.

Understanding the Nematode 
� reat to Zimbabwean tobacco and 
tomato farmers.

Nematodes are tiny, worm-like 
organisms that live in the soil and 
feed on plant roots. � ey cause char-
acteristic galls or knots on the roots 
of infected plants, disrupting nutri-
ent and water uptake. Symptoms of 
nematode infestation include wilt-
ing, yellowing of leaves, and over-
all poor plant health. � e damage 
can be severe in both tobacco and 
tomato plants, leading to signi� cant 
economic losses for farmers.

Crop Rotation and Resistant 
Varieties

One of the most e� ective ways 
to manage nematodes is through 
crop rotation. Rotating susceptible 
crops like tobacco and tomatoes 
with non-host crops such as cere-
als or legumes can help break the 
nematode life cycle. Additionally, 
planting nematode-resistant vari-
eties of tobacco and tomatoes can 

signi� cantly reduce the impact of 
these pests. Many seed companies 
o� er varieties bred for resistance to 
common nematode species.

Soil Solarisation
Soil solarisation is a non-chemi-

cal method that uses solar energy to 
reduce nematode populations in the 
soil. � is technique involves cover-
ing the soil with clear plastic sheets 
for four to six weeks during the hot-
test part of the year. � e trapped 
heat increases soil temperatures to 
levels that are lethal to nematodes 
and other soil-borne pathogens. 
Soil solarisation is most e� ective in 
regions with high temperatures and 
intense sunlight.

Organic Amendments
Adding organic amendments 

to the soil can improve soil health 
and reduce nematode populations. 
Organic matter such as compost, 
manure, and cover crops like mus-
tard or marigold can enhance 
soil structure, increase bene� cial 
microorganisms, and release natu-
ral nematicidal compounds. Incor-
porating these amendments into 
the soil before planting can help 
create a less favorable environment 
for nematodes.

Chemical Control
When nematode populations are 

high, chemical control may be nec-
essary. Nematicides are chemicals 
speci� cally designed to kill nem-
atodes. It is essential to choose the 
right nematicide and apply it cor-

rectly to achieve e� ective control. 
Always follow the manufacturer’s 
instructions and safety guidelines 
when using chemical treatments. 
Integrated pest management (IPM) 
practices should be employed to 
minimise reliance on chemicals and 
reduce the risk of resistance devel-
opment.

Biological Control
Biological control involves using 

natural enemies of nematodes to 
reduce their populations. Bene� cial 
nematodes, fungi, and bacteria can 
be introduced into the soil to target 
and kill harmful nematodes. For 
example, the fungus Paecilomyces 
lilacinus and the bacterium *Bacil-
lus � rmus have shown promise in 
controlling root-knot nematodes. 
� ese biological agents can be 
applied as soil drenches or incorpo-
rated into the soil.

Regular Monitoring
Regular monitoring of nema-

tode populations is crucial for early 
detection and e� ective manage-
ment. Soil samples should be taken 
and analysed for nematode pres-
ence before planting and during the 
growing season. Monitoring allows 
farmers to assess the e� ectiveness 
of their management strategies and 
make necessary adjustments.

Resistant Rootstocks
Gra� ing susceptible tomato 

plants onto nematode-resistant 
rootstocks is another e� ective 
method. � is technique involves 
joining the scion (the upper part of 
the plant that produces the fruit) to 
a rootstock that is resistant to nem-
atodes. � e resistant rootstock pre-
vents nematodes from establishing 
and damaging the roots, while the 
scion continues to produce 

◆ To Page 5

Kundai Zvaraya

This tobacco plant is stunted due to root knot nematode. On hot days, infected plants wilt more readily than healthy plants. — 
Photo: Kenneth Seebold, UK
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healthy fruit.

Fallow Periods
Implementing fallow periods, where 

� elds are le�  unplanted, can help 
reduce nematode populations. During 
these periods, nematodes starve with-
out a host plant, leading to a natural 
decline in their numbers. Covering 
the soil with black plastic or growing 
non-host cover crops during the fallow 
period can enhance the e� ectiveness of 
this strategy.

Resistant Varieties and Breeding
Research and development of nem-

atode-resistant varieties are ongoing. 
Using seeds and plant varieties that are 
bred for resistance to nematodes can 
signi� cantly reduce infestations. Col-
laboration with agricultural research 
institutions such as TRB can provide 
access to the latest resistant varieties 
and breeding techniques.

Good Agricultural Practices
Implementing good agricultural 

practices (GAP) is essential for man-
aging nematodes. � ese include proper 
� eld sanitation, using clean planting 
materials, avoiding the movement of 
contaminated soil and equipment, and 
practicing good irrigation management 
to prevent the spread of nematodes 
through water.

Integrated Pest Management (IPM)
An integrated pest management 

(IPM) approach combines multiple 
strategies for e� ective nematode con-
trol. � is holistic approach includes 
cultural practices, biological control, 
chemical treatments, and regular mon-
itoring. By integrating various meth-
ods, farmers can achieve sustainable 
and long-term control of nematode 
populations.

Community Collaboration
Collaboration with neighbouring 

farms can enhance nematode manage-
ment e� orts. Community-wide adop-
tion of nematode control measures, 
such as synchronised crop rotation and 
area-wide soil solarisation, can reduce 
nematode pressure across a larger area, 
bene� ting all farmers involved. � is 
can be bene� cial to rural community 
farmers who struggle with the expenses 
of managing nematodes

Managing nematodes in tobacco and 
tomato growing requires a comprehen-
sive approach that combines cultural, 
biological, and chemical methods. By 
implementing crop rotation, using 
resistant varieties, practicing soil solar-
isation, adding organic amendments, 
employing biological control agents, 
and regularly monitoring nematode 
populations, farmers can e� ectively 
manage these pests and protect their 
crops. Sustainable nematode manage-
ment not only ensures healthy plants 
and higher yields but also contributes 
to long-term soil health and farm prof-
itability. Collaboration, education, and 
the adoption of innovative practices are 
key to overcoming the challenges posed 
by nematodes in Zimbabwean agricul-
ture.

� e author is an agronomist and 
founder of Farm Makeover Company 

+263784672644

Effective management of 
nematodes in tobacco and tomato 

cultivation in Zimbabwe



Enhancing crop productivity 
through integrated nutrient 

management (INM)INTEGRATED nutrient management 
(INM) is a holistic approach to managing 
the nutrient requirements of crops by 
combining di� erent sources of nutrients 
in a balanced and sustainable manner. 
It involves the judicious use of organic 
manures, inorganic fertilisers, biofer-
tilisers, and other nutrient sources to 
optimise crop production while min-
imising environmental pollution and 
maintaining soil fertility. INM aims to 
provide crops with a balanced supply 
of essential nutrients, considering their 
speci� c requirements at di� erent growth 
stages. This approach takes into account 
the nutrient content of the soil, crop 
nutrient demands, nutrient availability 
from di� erent sources, and the poten-
tial for nutrient losses through leaching, 
volatilisation, or runo� . By integrating 
di� erent nutrient sources, INM helps to 
improve soil health, enhance nutrient 
use e�  ciency, reduce fertiliser depend-
ency, and promote sustainable agricul-
ture. It also considers the use of organic 
waste materials, such as crop residues, 
animal manure, and compost, to recycle 
nutrients and improve soil organic mat-
ter content.

The objectives of INM are as follows:
Optimising nutrient use e�  ciency: 
INM aims to maximise the e�  ciency of 

nutrient utilisation by crops. By providing a 
balanced supply of nutrients based on crop 
requirements, it helps to minimise nutrient 
losses and reduce the overuse of fertilisers. 
� is leads to improved nutrient uptake by 
plants and enhances crop productivity.

Maintain Soil Fertility: INM focuses 
on maintaining and improving soil fertility 
over the long term. By incorporating organic 
manures, crop residues, and other organic 
sources of nutrients, it enhances soil organic 
matter content, improves soil structure, and 
promotes bene� cial soil microbial activity. 
� is helps to sustain soil fertility and produc-
tivity.

Minimize Environmental Pollution: 
INM aims to minimise the negative envi-
ronmental impacts associated with excessive 
and imbalanced fertiliser use. By optimis-
ing nutrient application rates and timing, it 
reduces the risk of nutrient runo� , leaching, 
and volatilisation, which can lead to water 
pollution and greenhouse gas emissions. INM 
promotes the use of environmentally friendly 
practices to protect air, water, and soil quality.

Promote Sustainable Agriculture: INM 
is a key component of sustainable agriculture. 
It emphasises the use of organic and natural 
sources of nutrients, reducing reliance on 
synthetic fertilisers. It encourages the recy-
cling of nutrients through the use of crop res-
idues, animal manure, and compost, contrib-
uting to a circular economy and minimising 
waste. INM also supports the long-term via-
bility of agricultural systems by maintaining 
soil health and fertility.

Adapt to Local Conditions: INM takes 
into account the speci� c nutrient require-
ments of di� erent crops, as well as the soil and 
climatic conditions of a particular region. It 
considers the availability and accessibility of 
nutrient sources, local farming practices, and 
the socioeconomic factors of farmers. INM 
provides customised nutrient management 
strategies that are tailored to local conditions, 
ensuring optimal crop growth and productiv-
ity.

Desire Tavengwa

The objectives of 
INM align with 
the principles 
of sustainable 

agriculture, aiming 
to achieve both 

economic and 
environmental 

sustainability in 
nutrient management 

practices.
 

INM is important for several reasons:
Increased Crop Productivity: INM helps 

to optimise nutrient availability and utilisa-
tion by crops, leading to improved crop pro-
ductivity. By providing a balanced supply 
of nutrients based on crop requirements, it 
ensures that plants have access to the essential 
nutrients they need for healthy growth and 
development. � is results in increased yields 
and better quality produce.

Sustainable Soil Fertility: INM focuses 
on maintaining and improving soil fertility 
over the long term. By incorporating organic 
manures, crop residues, and other organic 
sources of nutrients, it enhances soil organic 
matter content, improves soil structure, and 
promotes bene� cial soil microbial activity. 
� is helps to sustain soil fertility, ensuring the 
long-term productivity of agricultural land.

Environmental Protection: Excessive 
and imbalanced use of chemical fertilisers 
can lead to environmental pollution. INM 
promotes the judicious use of fertilisers, min-
imising the risk of nutrient runo� , leaching, 
and volatilisation. By optimising nutrient 
application rates and timing, INM reduces 
the negative impact on water quality, air qual-

ity, and greenhouse gas emissions. It supports 
environmentally friendly practices that pro-
tect natural resources and ecosystems.

Cost-e� ectiveness: INM helps farmers 
optimise the use of nutrients, reducing the 
overuse and wastage of fertilisers. By provid-
ing a balanced nutrient supply, it ensures that 
farmers get the maximum bene� t from their 
fertiliser investments. � is leads to cost sav-
ings in fertiliser expenses, making nutrient 
management more economically viable for 
farmers.

Climate Change Resilience: INM practices, 
such as the use of organic manures and crop 
residues, contribute to carbon sequestration 
in the soil. � is helps to mitigate climate 
change by reducing greenhouse gas emissions 
and enhancing soil carbon storage. INM also 
promotes the use of climate-smart practices 
that improve the resilience of agricultural 
systems to climate variability and extreme 
weather events.

Customized Nutrient Management: 
INM takes into account the speci� c nutrient 
requirements of di� erent crops, as well as the 
soil and climatic conditions of a particular 
region. It provides customised nutrient man-
agement strategies that are tailored to local 
conditions, ensuring optimal crop growth 
and productivity. � is approach maximises 
the e�  ciency of nutrient use and minimises 
nutrient losses.

INM involves the integration of di� erent 
sources of nutrients to optimise crop pro-
ductivity while maintaining soil fertility and 
environmental sustainability. 

The key components of INM and their bene� ts are:
Organic Manures and Composts: Organic 

manures, such as farmyard manure, com-
post, and vermicompost, are rich sources of 
organic matter and essential nutrients. � ey 
improve soil structure, enhance water-hold-
ing capacity, and promote bene� cial soil 
microbial activity. Organic manures provide 
slow-release nutrients, ensuring a steady sup-
ply of nutrients to plants over time. � ey also 
help in carbon sequestration, mitigating cli-
mate change impacts.

Crop Residues: Crop residues, such as 

straw, stubble, and leaves, can be incorpo-
rated into the soil or used as mulch. � ey 
contribute to soil organic matter, improve 
soil structure, and enhance nutrient cycling. 
Crop residues act as a nutrient source for sub-
sequent crops, reducing the need for external 
fertiliser inputs. � ey also help in reducing 
soil erosion and conserving soil moisture.

Green Manures and Cover Crops: Green 
manures are crops grown speci� cally to 
improve soil fertility. � ey are usually legu-
minous crops that � x atmospheric nitrogen 
and provide a source of organic matter when 
incorporated into the soil. Cover crops are 
planted to cover the soil surface between 
main crops, preventing soil erosion, suppress-
ing weeds, and adding organic matter to the 
soil. Green manures and cover crops help in 
nitrogen � xation, nutrient recycling, and soil 
conservation.

Biological Nutrient Sources: Biological 
nutrient sources include biofertilisers and 
microbial inoculants. Biofertilisers contain 
bene� cial microorganisms, such as nitro-
gen-� xing bacteria, phosphate solubilis-
ing bacteria, and mycorrhizal fungi. � ese 
microorganisms enhance nutrient availabil-
ity to plants, promote root development, and 
improve nutrient uptake e�  ciency. Biological 
nutrient sources reduce the reliance on chem-
ical fertilisers, contribute to soil health, and 
minimise environmental pollution.

Chemical Fertilisers: While INM empha-
sises reducing the dependence on chemical 
fertilisers, they still play a role in providing 
essential nutrients to crops. � e key is to 
use chemical fertilisers judiciously, based on 
soil testing and crop nutrient requirements. 
Proper nutrient management ensures that fer-
tilisers are applied in the right amounts, at the 
right time, and in the right proportions. � is 
approach optimises nutrient use e�  ciency, 
reduces nutrient losses, and minimises envi-
ronmental impacts.

Nutrient Recycling: Nutrient recy-
cling involves the utilisation of agricultural 
by-products, such as crop residues, animal 
manures, and agro-industrial waste, as nutri-
ent sources. � ese by-products are trans-
formed into organic fertilisers or composts, 
which can be reused in agricultural systems. 
Nutrient recycling reduces waste, conserves 
resources, and provides a sustainable source 
of nutrients for crop production.

By integrating these components, INM 
provides a holistic approach to nutrient man-
agement. It ensures a balanced and sustaina-
ble supply of nutrients to crops, promotes soil 
fertility and health, minimises environmen-
tal impacts, and enhances the overall produc-
tivity and resilience of agricultural systems.

Here are some key pieces of advice for farmers regard-
ing INM:

Soil Testing: Conduct regular soil testing 
to assess the nutrient status of your soil. � is 
will help you understand the speci� c nutrient 
requirements of your crops and guide you in 
making informed decisions about nutrient 
management.

Nutrient Planning: Develop a nutrient 
management plan based on the results of soil 
testing and crop nutrient requirements. Con-
sider the use of organic manures, 

◆ To Page 11
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Edgar Vhera
Introduction

IN our previous edition, we tack-
led farm records as the � rst step 
in taking farming as a business, 
this month we go a rung higher 
by looking at farm budgeting.

Farm budgeting can generally be 
de� ned as the estimation of � nan-
cial in� ows and out� ows of a par-
ticular enterprise or a whole farm. 
Examples of farm budgets include 
gross margin, whole farm, partial 
and cash-� ow budgets.

Just like in other businesses, 
farmers handle considerable 
amounts of money in their busi-
nesses. Money must be managed 
e� ectively to maximise on pro� t.

� is article has been prepared 
under the following key delivera-
bles;
• Purpose of enterprise budgets
• Preparing an enterprise budget
• Break-even analysis
• Whole farm budget
• Partial budgets

Uses of budgets information 
Budgets provide information cru-

cial to decide what and how much 
to produce as well as the resources 
needed. � e following are some of 
the uses of budgets:
• Itemise the � nancial aspects of 

the farming business. 
• List the inputs and production 

practices required by an enter-
prise. 

• Evaluate the performance of dif-
ferent farm enterprises. 

• Estimate bene� ts and costs of 
changes in production practices. 

• Provide the basis for a total farm 
plan. 

• Show the capacity of the farming 
business to carry risk. 

• Support applications for credit 
(show the ability of the business 
to pay debt). 

• Inform all interested parties of 
the costs incurred in producing 
an agricultural product.

Enterprise budgets 
� ese are developed on the basis 

of the smallest rational unit such 
as per hectare or acre for crops and 
weight (450kg) in the case of live-
stock for three reasons:
• � e amounts and values are 

expressed in constant and under-
standable terms

• Easy to compare di� erent sizes of 
enterprises

• Easy to compare with other 
sources of information

Developing a farm budget

Step 1: De� ning a production 
programme
• At this stage, farming families 

should de� ne the production pro-
gramme (livestock or cropping). 
� is step is in� uenced by factors 
such as: 
• � e family’s farming experi-

ence and preference. 
• Market availability. 
• Climatic potential of farming 

area. 
• Resources available to the fam-

ily. 

Step 2: Estimating and specify-
ing input requirements 
• At this stage, the family needs to 

specify and estimate the inputs 
that are needed for the produc-
tion programme as de� ned in 
Step 1. 

• � is is achieved by estimating 
input requirements for each oper-
ation and estimating the costs of 
inputs

Step 3: Estimating cost of pro-
duction 
• � is stage involves estimation of 

all production processes antici-
pated. 

• Each process or activity has to be 
priced realistically. 

• Examples of production pro-
cesses for a maize project are land 
preparation, planting, weeding, 
harvesting and marketing. 

Step 4: Estimating quantity and 
value of output
• � is stage involves estimating the 

anticipated quantity and value of 
output. 

• � is should be based on facts 
rather than wishful thinking. 

• � e most critical parameters to 
consider in this process are aver-
age yields and prices.

Step 5: Comparing costs and re-
turns to determine net returns 
• � is stage involves comparing 

anticipated costs and returns to 
determine net returns.

Major sections of Enterprise 
Budget (Gross Margin Budget)
•  Title (Enterprise being consid-
ered)
•  Income or revenue
•  Operating costs
•  Gross margin
•  Ownership costs
•  Net return

Gross Income — is the total value 
of production from an enterprise. 
It includes sales, value of produce 

From Farm 
Records to 

Farm Budgeting
consumed at home and value of 
retained produce. 

Variable Costs — are production 
costs that can be directly allocated 
to a particular enterprise in a pro-
duction season. Variable costs are 
costs that can be avoided (for exam-
ple, by not harvesting a crop, one 
avoids harvesting labour 

To Page 11
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THE season of selling and buying breed-
ing stock is upon us. Numerous auction 
and farm sales are lined up, epitomised 
by the annual National Breed Sale (NBS) 
to be held on Friday, July 26 at Mt Hamp-
den Sale Pens. Stud breeders are supply-
ing the market with thousands of pedi-
gree stock — bulls and heifers, bulls and 
does, rams and maiden ewes. In buying 
breeding stock, always consider genet-
ics, performance, visual appeal and cost 
price. In this article, I share insights into 
how you could work out the right price to 
pay for your desired herd bull. 

1. Introduction
Bulls make just three to four percent of 

the breeding herd, yet they contribute half 
the genetics of each calf. A good bull should 
improve herd productivity and economic per-
formance of the enterprise. 

Acquiring breeding bulls that best � t the 
needs and long-term objectives of the oper-
ation is critical. A farmer should ideally 
consider genetics, performance, and visual 
appeal in prospective animals.  � e next con-
sideration in the purchase decision is the cost 
price for each of the prospective bulls and its 
e� ect on the bottom line. 

Buying a bull is o� en a business investment 
decision. A farmer must ask themselves: how 
much can the enterprise a� ord to pay for the 
bull? Will the operation realise a positive 
return on investment (ROI) on the purchase?

2. Bull price determinants 
� e maximum price one pays for any 

breeding animal should be determined by the 
expected value it brings. � is can be related to 
how well his genetics, performance traits and 
observable attributes align with the speci� c 
breeding goals and herd needs of the enter-
prise.    

� is value will be realised through number 
of calves sired each year and per lifetime, and 
how well they perform relative to herd mates 
and previous generations. When his progeny 
is used as replacement stock, the in� uence of 
that sire becomes even more prominent for 
many years to come.

Economic factors such as supply, demand, 
and breed popularity o� en in� uence pricing 
and market trends for breeding stock. Price 
trends may also di� er across di� erent age 
groups, sale venues and geographic regions 
and this should be explored. � e Zimbabwe 
Herd Book (ZHB), breed societies and auc-
tioneers o� en collect and publish these trends 
on their websites and social media pages.

Sometimes the buyer may have opportu-
nity to negotiate the price paid for a breeding 
bull, especially with o� -season and direct 
farm purchases. With prior market research, 

Paying the right 
price for your herd bull

a farmer can pre-determine his or her max-
imum bid price for each prospective animal 
when making an auction purchase.

3. Counting the cost
So, how can a cattle enterprise manager 

determine the most feasible price at which 
to buy a bull? People o� en make the mis-
take of purchasing a bull based on their bank 
account, rather than a fair assessment of its 
value to the enterprise. A breeding bull should 
be considered an asset and investment, whose 
value to the business is predicted beforehand.

For instance, if one buys a $10 000 bull for 
a 25-cow herd, is there a chance they will be 
able to recoup that investment in four to � ve 
years, selling yearlings or slaughter stock? It is 
important to count the numbers before mak-
ing the purchase.

A 

cost-bene� t analysis to determine what the 
desired bull is worth to the operation should 
factor in not only the purchase price, but 
also bull ownership costs such as annual use, 
maintenance and infrastructure expenses, 
and expected returns from the bull over sev-
eral breeding seasons.

Annual use costs could be calculated as 
the di� erence between purchase price and 
salvage value divided by the useful life of the 
bull in years. � is is simply a depreciation 
allowance. A bull has a useful lifespan of just 
four to � ve years due to declining fertility 
with age and risk of inbreeding should they 
be kept longer on the farm.

Bull maintenance costs include feeding, 
veterinary care, vaccinations and breeding 
soundness evaluations. Infrastructure costs 
are related to fencing, shelter and handling 
facilities needed to house and manage the 
bulls e� ec- tively. 

On the revenue side, bulls provide two 
sources of potential returns: (1) they sire 
calves and (2) contribute to their genetic 
merit. � erefore, bull investment returns 
depend on such aspects as bull-to-cow ratios, 
reproductive outcomes and progeny perfor-
mance. 

4. Cost of siring calves 
As a general guide, I have done basic calcu-

lations on the cost of siring calves in a hypo-
thetical 30-cow operation for di� erent bull 
purchase price scenarios. 

� e bulls are assumed to be genetically 
similar and only di� er in pricing. Each year, a 
bull is expected to sire 24 calves, at an annual 
calving rate of 80 percent. Each bull will be 
sold for meat at a salvage value of $400 at 
the end of four years. � e results are given in 
Table 1

� e calculations shown in Table 1 reveal 
that the purchase price of a herd bull de� -
nitely impact overall sire costs of the enter-
prise. Given the assumptions, the bull cost 
per calf sired range from $35, 63 to $72, 08 for 
a bull acquired at $2 500 and $6 000 respec-
tively. 

Bull costs per calf born under di� erent bull 
purchase prices and changes in the number 
of cows serviced are given in Table 2. Increas-
ing prices of bulls means higher sire costs for 
each calf born on the farm. 

However, increasing the number of cows 
serviced by the bull would reduce bull costs 
per calf. With 20 breeding cows, a bull 
bought at $3 000 would cost $61, 25 per calf. 
By increasing the number of cows serviced to 
40, the cost would reduce to $30, 63 per calf. 
� is is true only if conception rate and bull 
health is not compromised. Reduced concep-
tion rates would increase costs per calf sired.

� e penultimate question is: would each 
of these cost levels be acceptable? Will they 
be recouped by the business? � e answer 
lies in the value of the progeny sired — wean 
weights, market weights, prices and so forth. 

5. Conclusions
A bull is an investment and asset to a cattle 

producer. His potential impact can be worked 
out through cost-bene� t analysis. Sire costs 
depend on purchase price and annual main-
tenance expenses for the bull. Value of the 
bull is contingent upon its longevity, number 
of cows serviced and progeny sired, and the 
market value of the progeny. 

Before making a bull purchase decision, 
one would have to determine a fair price at 
which to buy the bull, so that the enterprise 
remains pro� table. Contact your breeding 
and reproduction expert for help with work-
ing out such investment decisions.  

About the author
Eddington Gororo is an agricultural 

researcher and academic working for Chin-
hoyi University of Technology, Zimbabwe. He 

blogs at http://letsfarm-zw.com and can be 
contacted on +263 77 391 6375 or gorororoed-

dington@gmail.com.  

Eddington Gororo

Table 2 Bull cost per calf sired (USD) for different levels of bull purchase price and number of cows serviced 
Bull price (US$) No. of cows serviced (calves sired, 80% CR)

20 (16) 25 (20) 30 (24) 35 (28) 40 (32)
$1,500 37.81 30.25 25.21 21.61 18.91
$2,000 45.63 36.50 30.42 26.07 22.81
$2,500 53.44 42.75 35.63 30.54 26.72
$3,000 61.25 49.00 40.83 35.00 30.63
$3,500 69.06 55.25 46.04 39.46 34.53
$4,000 76.88 61.50 51.25 43.93 38.44
$4,500 84.69 67.75 56.46 48.39 42.34
$5,000 92.50 74.00 61.67 52.86 46.25
$5,500 100.31 80.25 66.88 57.32 50.16
$ 6,000 108.13 86.50 72.08 61.79 54.06

Source of data: Author

Table 1 Estimated sire costs for a beef cattle operation under different bull purchase price scenarios
Item Bull purchase price options

1 2 3 4 5 6 7 8
1. Investment assumptions                                                                                        
    Purchase price (US $) (A) 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000
    Useful life in years (C) 4 4 4 4 4 4 4 4
    Salvage value (US $) (B) 400 400 400 400 400 400 400 400
2.  Annual sire costs (US $)
     Bull ownership (D = (A-B)/C) 525 650 775 900 1,025 1,150 1,275 1,400
     Supplementary feed (E) 250 250 250 250 250 250 250 250
     Health – med, vet, vaccines (F) 80 80 80 80 80 80 80 80
    Total cost (G = D + E + F) 855 980 1,105 1,230 1,355 1,480 1,605 1,730
3. Reproductive outcomes 
     No. of calves (30 cows x 80% 
CR) (H)

24 24 24 24 24 24 24 24

4. Analysis of sire costs (US $)
      Per calf born (I = G/H) 35.63 40.83 46.04 51.25 56.46 61.67 66.88 72.08
      Per breeding cow on farm (J) 28.50 32.67 36.83 41.00 45.17 49.33 53.50 57.67

Source of data: Author
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Tcosts and fuel costs). 
Gross Margin — this is gross income minus variable costs. It is a measure of enterprise viability. 

Interpretation and uses
• Choose enterprise with highest margin/area when land is limiting factor
• Choose enterprise with highest margin/labour day when labour is limiting factor

Important when assessing the following:

GROSS MARGIN = GROSS INCOME – VARIABLE COSTS 
Example of Crop Enterprise Budget

Crop Enterprise Budget
Description Unit Quantity Price/Unit ($) Total ($) 

Income (Output x selling price) Tonnes 6 250        1,500 
Less Expenditure     
1. Land Preparation Costs     
Ploughing (Ox ploughing) Labour days 1 45 45
Discing Labour days 0.5 40 20
Marking Labour days 4 5 20
Total Costs for Land Preparation    85
2. Planting Costs     
Seed 10kg 2.5 20 50
Basal fertiliser (Compound D) 50kg 4 30 120
Labour Labour days 4 5 20
Total Planting Costs    190
3. Crop Maintenance Costs     
Top dressing (AN) 50 kg 4 33 132
Insecticide (Dipterex) kg 4 5 20
Herbicides     
Alachlor Litres 1.75 8 14
Dual Litres 1.5 14 20
Gramoxone Litres 1.5 15 24
Total Crop Maintenance Costs    210
4. Harvesting and Marketing Costs     
Labour Labour days 16 5 80
Packing bags and twine Units 120 0.2 24
Transport Units 100 1 120
Total Harvesting and Marketing Costs 224
Miscellaneous Cost (10%)   71 
TOTAL VARIABLE COSTS  780 
GROSS MARGIN  720 
Return Per Dollar Invested (RPDI) =GM/TVC 0.92

From Farm Records 
to Farm Budgeting

◆ From Page 6
crop residues, green manures, cover 

crops, and biological nutrient sources to 
meet the nutrient needs of your crops.

Organic Matter Addition: Focus on 
increasing organic matter content in your 
soil by incorporating organic manures, 
compost, and crop residues. � is will 
improve soil structure, enhance water-hold-
ing capacity, and promote bene� cial soil 
microbial activity.

Balanced Fertiliser Application: Apply 
fertilizers in a balanced manner, consider-
ing the speci� c nutrient requirements of 
your crops. Avoid excessive or imbalanced 
fertiliser application, as it can lead to nutri-
ent imbalances, environmental pollution, 
and reduced crop productivity.

Timing and Placement: Apply fertil-
isers at the right time and in the right place 
to maximise nutrient uptake by crops. � is 
may involve split applications, where fertil-
isers are applied in multiple doses during 
the growing season, based on crop growth 
stages and nutrient demand.

Nutrient Recycling: Explore opportu-
nities for nutrient recycling by utilising 
agricultural by-products, such as crop res-
idues and animal manures. Convert these 
by-products into organic fertilisers or com-
posts, which can be reused to replenish 
nutrients in the soil.

Crop Rotation and Diversi� cation: 
Practice crop rotation and diversi� cation to 
break pest and disease cycles, improve soil 
fertility, and reduce the reliance on external 

inputs. Di� erent crops have varying nutri-
ent requirements, and rotating crops can 
help maintain nutrient balance in the soil.

Water and Nutrient Management: 
E�  cient water management is crucial for 
nutrient uptake by crops. Avoid over-irri-
gation, as it can lead to nutrient leaching. 
Implement water-saving techniques, such 
as drip irrigation or mulching, to conserve 
soil moisture and improve nutrient use e�  -
ciency.

Training and Education: Stay updated 
with the latest research and best practices in 
INM through training programmes, work-
shops, and agricultural extension services. 
Continuous learning and knowledge shar-
ing will help you make informed decisions 
and adopt sustainable nutrient management 
practices.

Monitoring and Evaluation: Regularly 
monitor and evaluate the impact of your 
nutrient management practices on crop per-
formance, soil health, and environmental 
sustainability. Adjust your nutrient man-
agement strategies based on the feedback 
received and strive for continuous improve-
ment.

By following these practices, farmers can 
optimise nutrient use, improve soil fertility, 
reduce environmental impacts, and enhance 
the overall productivity and sustainability 
of their farming systems.

 
� e author is an agronomist with Hurudza 

Agro-Consultancy — 0777605874 / 
0717000679

Enhancing crop productivity through 
integrated nutrient management (INM)

• � e structure of the business in terms of costs and returns. 
• � e relative size and importance of each enterprise 
• Results from previous years 

Break-even analysis
Determination of critical point at which a certain action in the business enterprise will cover total 

costs.
• Farmer may want to know optimum hectarage of crop to produce viably (break-even area)
• Farmer interested to know minimum price per kg for a crop to cover production costs (break-even 

price)
• Farmer interested in minimum yield per ha to cover the costs (break-even yield)

Break-even yield = Total Variable Costs/Output Price
For example, if total maize variable cost per hectare = US$500
Price of maize per tonne = US$300
Break-even yield = 500/300

1.67 tonnes/ha

� is means with a yield of 1.67t/ha, farmer will cover variable costs at given output price. At that 
yield Gross Margin is zero

Break even production unit
• Minimum production unit (area, herd size, batch size) a farmer should produce to cover all costs 

over and above variable costs at a given output and yield

To be continued  . . .
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What is the function of the teeth in cat-
tle?

A COW has � at-topped teeth in its lower 
jaw and only a hard pad of skin in the top 
jaw. � ere are no teeth in a cow’s top jaw, 
because it does not need them. Instead, a cow 
grinds grass between its bottom teeth and the 
hard pad of skin, until the grass forms a so�  
ball that easy to swallow. Eruption times of 
incisors are the most reliable feature for age 
determination in cattle. As cattle continue to 
age, the teeth wear shorter, they loosen in the 
sockets and eventually drop out.

It is easy to estimate the approximate age 
of a heifer by inspecting the state of her teeth.

A calf may be born without teeth with the 
temporary cheek teeth erupting within a few 
days and the temporary incisor teeth within 
two weeks

The age at which the pairs of permanent incisor teeth 
erupt is as follows:

First incisor teeth 18–24 months
Second incisor teeth 24–30 months
Third incisor teeth 36 months
Fourth incisor teeth 40–48 months

� is is a very useful guide when objec-
tively assessing the feeding management of 
young stock because poorly fed heifers may 
look healthy and relatively well grown, but if 
their � rst (or even second) incisor teeth have 
erupted they are likely to be much older than 
at � rst glance.

At approximately the age of between four 
and � ve, the last of the cow’s permanent inci-
sor teeth (the “corner” incisors) are cut, and 
are typically fully developed by the age of 
� ve. � erefore, at the age of � ve years, cows 
typically have all eight permanent incisors 
erupted and in use. 

At this age the incisors are tall, relatively 
� at across the front (when compared to older 
ages), sharp at the top, and close together. 
From the age of six or more, estimating cattle 
age by their teeth is based on their degree of 
wear and becomes more di�  cult.

A� er the animal passed the sixth year, 
the arch gradually loses its rounded contour 
and becomes nearly straight by the twel� h 
year. In the mean- time, the teeth gradually 
become triangular in shape, distinctly sepa-
rated, and show progressive wearing to stubs. 
� ese conditions become more marked with 
increasing age.

Age determination 
in Dairy Animals

Dr Edson Chifamba

Figure 1. Dentition chart. At birth to 1 month

As a long-yearling, the central pair of temporary incisor 
teeth or pinchers is replaced by the permanent pinchers. 
At 2 years, the central permanent incisors attain full de-
velopment. — 2 years

TThe corner teeth are replaced. At 5 years the animal usu-
ally has the full complement of incisors with the corners 
fully developed. —4-4.5 years

After the animal passed the sixth year, the arch gradually 
loses its rounded contour and becomes nearly straight by 
the twelfth year. In the mean-time, the teeth gradually 
become triangular in shape, distinctly separated, and 
show progressive wearing. — 12 years

Two or more of the temporary incisor teeth present. With-
in � rst month, entire eight temporary incisors appear. — 
At birth to 1 month

Permanent � rst intermediates, one on each side of the 
pinchers, are cut. Usually these are fully developed at — 
3 years.

The permanent pinchers are levelled, both pairs of inter-
mediates are partially levelled, and the corner incisors 
show wear. — 5-6 years

The second intermediates or laterals are cut. They are on 
a level with the � rst intermediates and begin to wear at  
— 4 years.

At 7 or 8 years the pinchers show noticeable wear; at 8 
or 9 years the middle pairs show noticeable wear; and at 
10 years, the corner teeth show noticeable wear. — 7-10 
years

� e Writer is a holder of a PhD in Dairy Technology and an International Dairy Expert. He has worked as Dairy Scientist for UNDP 
in Tanzania, Technical Dairy Specialist for the East Africa Dairy Development in Kenya, Uganda and Rwanda and recently as Project 

Coordinator for the EU funded Transforming the Zimbabwe Dairy Value Chain for the future (TranZDVC). He is currently assisting 
dairy development in Botswana. He is reachable on:  Email: dairydoctor@yahoo.co.uk,   edsonchifamba@yahoo.co.uk   

Mobile: +263 774 836 438
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Introduction 
ZIMBABWE is a signatory to the 
UK Eastern-Southern Africa Eco-
nomic Partnership Agreement 
(UK ESA-EPA) and the EU interim 
Economic Partnership Agree-
ment (EU iEPA) to enjoy duty and 
quota free access to these mar-
kets respectively. In addition to 
that, Zimbabwe signed a trade 
agreement with the United Arab 
Emirates (UAE) for Zimbabwean 
produce to access their market. 

Furthermore, the country signed 
a citrus protocol with China to ena-
ble citrus produce grown in Zimba-
bwe to enter into the Asian country 
a� er meeting the phytosanitary 
requirements. 

However, most farmers have lim-
ited knowledge about these trade 
agreements and how to access these 
global markets. In this article, I will 
use Swedish market for fruit and 
vegetables as an example to illus-
trate how producers can access the 
market. 

Overview of market structure 
and players

� e Swedish market for fresh 
fruit and vegetables largely depends 
on imports. As consumers increas-
ingly prefer fresh to processed, there 
are opportunities to be found. � is 
market study provides an intro-
duction to the Swedish market for 
fresh fruit and vegetables, giving an 
account of its structure and trends, 
this from the perspective of Sweden 
being a market within the EU and 
what that means in practice.  

Fresh fruit and vegetables in 
Sweden and the EU: market size 
and development

According to SCB, Sweden 
imports fresh fruit and vegetables to 
a value of €926 million. � is share 
is much larger than the Swedish 
production, meaning Sweden relies 
heavily on imports of fresh fruit 
and vegetables. � e European mar-
ket for fresh fruit and vegetables 
is large and stable overall, with an 
interest in year-round supply of sea-
sonal products and exotics. Europe 
is a major player in the fresh fruits 
and vegetables market, with trad-
ers operating globally, including in 
developing countries. 

As a matter of fact, the share of 
developing countries in European 
supply is growing, reaching €15 bil-
lion of imports of fresh fruit and €3 
billion of fresh vegetables in 2018. 
Intra-European trade represented 
the largest share for both categories: 
€ 19 billion fresh fruit and €17 bil-
lion fresh vegetables in 2018. Fruit 
and vegetables represent the largest 

category of grocery sales in Sweden, 
representing 19 percent, followed by 
meat (17 percent) and dairy prod-
ucts (15 percent). 

Seasonality and Swedish demand
Some fruits and vegetable repre-

sent 100 percent imports into the 
Swedish market. � ese are prod-
ucts which cannot be produced 
in the Swedish climate, such as 
bananas, citrus and peppers for 
instance. Locally produced prod-
ucts, the dependency on imports 
vary greatly. Tomatoes and apples, 
for example, are produced in Swe-
den but also imported, mainly from 
other European countries. For cer-
tain products, however, Sweden is 
almost self-su�  cient. � is is the 
case for carrots for example, for 
which 90 percent of the demand is 
met by domestic production, which 
can be found in the stores through-
out the year. For pears, however, 
the domestic production only cov-
ers four percent of the Swedish 
demand.

Seasonality plays an important 
role both in Swedish and Euro-
pean demand for imports of fresh 
fruit and vegetables. For instance, 
cucumber and cauli� ower are sup-
plied by domestic production in the 
summer season, while there is no 
Swedish supply in the winter, hence 
demand is fully met by imports — 
largely from other European coun-
tries and countries close to Europe.

European seasonality also plays a 
role in Swedish imports. Spain is the 
most important producer of oranges 
in Europe, and the largest supplier 
to the Swedish market. In o� -sea-
son, however, Sweden imports from 
Egypt, also a producer (and supplier 
not only to Sweden but also Spain), 
as well as the Netherlands and Ger-
many, which are not producers but 
traders. � e oranges traded through 
the Netherlands and Germany orig-
inate from South Africa and Egypt, 
the two largest non-European sup-
pliers to the European Union. � e 
seasonal demand means that for 
products available in Sweden and 
Europe only during certain months 
of the year, there are opportunities 
for producers who can supply dur-
ing the other months.

Market structure and players on 
the Swedish fresh fruit and veg-
etables market

Large supermarket chains dom-
inate the Swedish grocery market. 
� eir share in overall retail is also 
signi� cant, where the two largest 
supermarket chains are also the two 
largest retailers in the overall mar-
ket. Supermarkets o� er more than 
groceries, they also o� er clothing, 
home textiles, garden articles and 
much more. Concentration is a gen-
eral feature in the Swedish retail 
landscape, where half of the overall 
retail market is represented by 14 
companies.

According to Svensk handel 
(2018) the Swedish grocery market, 

The EU export market, a case study of 
the Swedish fruit and vegetable market

where the freshest fruit and vege-
tables are sold, large retail chains 
dominate the market. Among these, 
ICA holds half of the market share, 
followed by Axfood (including 
supermarkets Willys and Hem-
köp), COOP and Bergendahls (with 
among other brands, supermarket 
City Gross). � ere are also smaller 
retailers on the market, but their 
market share is low compared to 
the large retailers. Di� erent sources 
give di� erent � gures but their share 
is estimated at less than 15 percent of 
the Swedish retail market. 

Certi� cation and sustainability
An importer is liable for the 

product he places on the Swedish 
market, and in order to have proof 
of compliance with EU legislation, 
he o� en looks to food safety certi-
� cation. GLOBAL GAP has become 
such a common requirement that 
it can be seen as a prerequisite for 
exporting to Sweden/Europe rather 
than an added value. GLOBAL 
GAP includes food safety and trace-
ability, environmental and social 
welfare, as well as HACCP, which 
is also part of the European legis-
lation.

Apart from GLOBAL GAP, food 
safety certi� cation is generally 
required by all European and Swed-
ish importers and the majority will 
require certi� cation according to a 
product safety standard approved 
by the Global Food Safety Initiative 
(GFSI), for example BRCGS and 
FSSC 22000. � ere are two organic 
labels on the Swedish market: the 
EU organic logo, and the Swedish 
KRAV certi� cation. � e EU certi� -
cation is the basis for products mar-
keted as organic in the EU, as it cer-
ti� es the minimum requirements 
for organic established by the EU. 

KRAV is older and has a bet-
ter consumer recognition in Swe-
den, although the requirement to 
include the EU organic logo on all 
organic production the EU, has 
led to increased recognition, at the 
expense of country logos such as 
KRAV. Nevertheless, KRAV still 
holds an added value in the view of 
Swedish consumers, while the EU 
logo is expected to continue to grow 
in recognition. 

In conclusion, farms, food pro-
cessing and feed manufacturing 
companies in Zimbabwe must com-
ply with food safety standards in 
order to � nd their products or pro-
duce on international export mar-
kets such as Sweden. 

Bolton Kudzai Kakava is a Reg-
ulations and Compliance Consult-
ant and can be contacted via email 
at boltonkudzi@gmail.com or via 

mobile phone +263779579803.  

Bolton Kudzai
Kakava



AGRICULTURE JOURNAL ISSUE N0. 23 AUGUST 2024 | DAIRY FACTS ZIMPAPERS14

Maintaining animal health of small-
holder dairy herds
• Although veterinarians are essential in 

times of health emergencies, smallholder 
dairy (SHD) farmers can do much to 
ensure their stock remain healthy and 
productive. Th e three most important 
disease problems in tropical dairy farms 
are scours in milk-fed calves, lameness 
and mastitis in adult stock.

Physical attributes of healthy and sick 
cows
• Healthy animals are alert, active, have 

bright eyes, with no discharge, smooth 
and shiny skin, breathe and urinate reg-
ularly and their tail moves to drive fl ies 
away.

• Signs of stress include loss of appetite, 
reduced daily milk yield, increased tem-
perature, high respiratory rate, tongue 
protruding, open mouth breathing, ina-
bility to lie down.

Symptoms of health include:
Nutritional status: sick cows tend to lose 

weight due to depressed appetite, poor feed 
digestion or loss of body reserves.

Walking and standing: Th e way an ani-
mal moves can indicate pain in the body, 
the result of a traumatic injury or an 
infected hoof.

Eyes and ears: Eyes have a bright and 
lively expression with no discharge; sunken 
eyes indicate dehydration. Ears should be 
able to freely move around.

Skin, coat or mucous membranes: Th e 
skin of healthy cows is fl exible and when 
pinched, should quickly return to normal; a 
lengthy delay will indicate dehydration, as 
will a dry nose. Th e coat should be smooth 
and shiny. Th e mucous membranes around 
the eye, nose and vagina should be pink 
to reddish in colour and be moist. In sick 
cows, these membranes can become either 
too red or too pale, the later indicating 
anaemia.

  
Figure 1. Visual recognition of lame-
ness.

 Healthy cows have a good appetite and 
eat with eagerness. Faeces and urine are 
discharged regularly with the faeces having 
a normal consistency. When digestion is 
disturbed, the cow’s appetite decreases and 
the faeces is discharged too fast (scours) 
or too slow (constipation). Cows ruminate 
frequently when healthy (at least six to 
eight hours each day), and if she does not 
ruminate when resting, her digestion is dis-
turbed.

Urine should be thin, yellow and clear; 
thick, mucous or red urine is an indication 
of ill health.

In healthy cows, respiration is quiet and 
regular, whereas in cases of unrest, fever, 
fatigue or heat stress, respiration rates 
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increase. Coughing, nasal discharge, rapid 
or slow breathing can all be symptoms of 
ill health.

When a cow is sick, milk production 
drops, primarily due to decreased appetite.

Mastitis
Mastitis is an infl ammation of the udder 

caused by a variety of microbes, mostly 
bacteria, that gain access to the interior 
of the mammary gland through the teat 
canal. Th ese microbes live on the cow, its 
udder and in its environment, including 
the fl oor, faeces, soil, feedstuff s, water, 
plants and milking equipment and utensils. 
In response to these bacterial invasions, 
cells move from the blood stream into milk 
in order to fi ght the infection. Fortunately, 
these organisms are normally killed by pas-
teurisation and thus seldom cause disease 
in humans, unless the equipment is faulty 
or if raw milk becomes contaminated with 
these organisms.

Microbes that can cause mastitis are grouped into 
two main types:
• Contagious bacteria that spread from 

infected quarters to other quarters.
• Environmental bacteria, commonly 

present in the cow’s environment.
• At low levels of infection, it may go 

unnoticed in the form of subclinical 
mastitis. However, it eventually becomes 
suffi  ciently severe to be classed as clinical 
mastitis leading to pathological changes 
in the mammary tissue and physical, 
chemical and bacteriological changes in 
the milk.

• If the infection is not cleared up, chronic 
mastitis may result. Infected quarters 
can lose up to  percent of their poten-
tial milk production and produce only 
poor quality milk.

The economic importance of mastitis:
• reduced milk production.
• treatment costs.
• discarded milk with antibiotic residues.
• possible death of infected animals.
• udder damage and the interruption to 

breeding improvement programmes.

Mastitis may be attributed to:
• poor management.
• improper milking procedures.
• In appropriate of housing.
• Poor nutrition and stress.

Th ese all interact with genetic and phys-
iological factors such as stage of lactation, 
milk yield, milk fl ow rate and pregnancy.

� e Writer is a holder of a PhD in Dairy 
Technology and an International Dairy 
Expert. He has worked as Dairy Scientist 
for UNDP in Tanzania, Technical Dairy 
Specialist for the East Africa Dairy Devel-
opment in Kenya, Uganda and Rwanda 
and recently as Project Coordinator for the 
EU funded Transforming the Zimbabwe 
Dairy Value Chain for the future (Tran-
ZDVC). He is currently assisting dairy 
development in Botswana. He is reachable 
on: 

Email: dairydoctor@yahoo.co.uk,   
edsonchifamba@yahoo.co.uk   

Mobile: +263 774 836 438

Dr Edson Chifamba

Figure 1. Visual recognition of lameness.
Health and parasites (ectoparasites, worming, vaccinations) 
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MEET 22-year old Kundiso Bosha – a deter-
mined Social Work student with Ezekiel 
Guti University who stumbled on an 
intriguing farming idea online that stirred 
up a newfound passion inside her.

It took an advert on Facebook to whet Kundi-
so’s appetite for farming and each time she went 
sur� ng on the internet, she would check for new 
such postings. 

And as fate would have it, Kundiso’s love 
for Facebook landed her on an advert inviting 
interested persons to join a project to produce 
maize under contract. A company with Ger-
man origins, Zimbaseed, wanted to do trial 
runs of a maize variety they had developed and 
was planning to introduce it onto the market. 
� e year was 2021 and Kundiso was still a stu-
dent, then. “� e opportunity was too 
tempting to ignore and determined to make the 
most of it, I immediately contacted my mother 
to assist me � nd a piece of land for the project. 
We got one from a close relative in Knowe, Nor-
ton,” the so� -spoken Kundiso said recently.

� e idea of doing a farming project solo was 
irresistible and so was the decision to take the 
giant leap of faith and embark on a journey of 
self-discovery to turn her vision into a success-
ful and rewarding reality.

She enlisted the help of her maternal uncle to 
prepare the land while Zimbaseed provided her 
with inputs and technical extension services. 
� ey would make regular farm visits to assess 
progress and adherence to the proper agro-
nomic practices.

Kundiso admits the journey she had decided 
to embark on was not a push-over, as she would 
wake up early and get a li�  to be dropped o�  at 
Zvimba Road, near the Knowe area to complete 
the remaining distance on foot.

“� e distance from Zvimba Road to our pro-
ject site was long, but my determination made 

it look short. Each step I took was fueled by my 
passion for farming and my desire to make this 
project a success,” she observed.

Kundiso confesses that this experience made 
her realise how much she had grown in terms of 
passion and commitment. It was not just about 
planting maize but nurturing a dream, facing 
challenges head-on and learning valuable les-
sons along the way, she noted. 

Said Kundiso: “This 
journey taught me 
to be resilient and 

reminded me of the 
importance of com-
munity support and 
the power of seizing 

opportunities.”

Although the yields were not a re� ection of 
what she had expected, as she got three 50-kilo-
gramme bags of the cereal, she remained 
unfazed and even raring to venture into fresh 
escapades.

Meanwhile, her � irtation with Facebook 
was continuing and this time it landed her on 
another adventure. She stumbled on a site titled 
‘Mhuri Farming’ that dealt with tobacco seed-
ling sales. 

“Intrigued, I reached out to the page admin-
istrator, only to learn that becoming a tobacco 
farmer required one to register with the Tobacco 
Industry and Marketing Board (TIMB). � is 
was new information, and I found it quite con-
fusing. Despite the complexity and the need for 
steady � nancing—which was a challenge since I 
was still unemployed—I refused to let my hopes 
wane. 

“I decided to visit tobacco companies like 

Mashonaland Tobacco Company and Pre-
mium Leaf Tobacco to gather more informa-
tion. However, this phase was fraught with 
di�  culties. Security personnel o� en stopped 
me from meeting the right people, and on at 
least four occasions, I was denied access to 
those who could provide me with insights into 
tobacco contracts and business opportunities,” 
she explained.

Luck eventually smiled on her one day when 
she managed to gain entry into Mashonaland 
Tobacco Company. She recalls that receptionist 
was very understanding and linked her up with 
their manager for Manicaland who proved to be 
incredibly helpful. 

Said Kundiso: “He guided me through the 
process of applying for a grower’s registration 
number with TIMB. � is process took a year 
due to the extensive paperwork involved. When 
I � nally received my grower’s number, my joy 
was immeasurable,” she remembers.

Incidentally, this tobacco project was to 
become her greatest achievement as a farmer 
to date. She had weathered discouraging com-
ments about how unviable the crop was and was 
determined to see her journey through. 

Kundiso seems to be a darling to most of her 
maternal uncles with another one coming in 
handy to provide her with a piece of land for her 
tobacco project in Rusape. She hired a tractor 
for land preparation and used allowances from 
her internship with Nedbank Bank to fund her 
operations.

She also signed a contract with Boost Africa, 
a tobacco contractor that provided her with the 
seed. Her uncle helped her establish a seedbed 
and helped her manually. 

� ey would o� en hire casual labour but 
Kundiso was involved neck-deep in all the man-
ual work required from planting, transplanting 
and weeding. She was to later terminate her 
contract with Boost Africa with assistance from 
TIMB.

It was not long a� er this drastic decision 
that her internship screeched to an end and her 
funding woes were back again. Once again she 
had to extend a begging bowl to her mother who 
did not disappoint but funded her until the pro-
ject was completed.

In March, she joined other farmers trooping 
to the � oors to sell their produce. She had man-
aged 177 kilogrammes of the golden leaf from 
a hectare. � e El Nino-induced drought had 
ruined her dream of recording a copious har-
vest. 

“I still managed to get some decent income 
a� er selling my produce. High service costs 
were, however, my biggest undoing, which 
brought to the fore the need to advocate for their 
moderation for all farmers,” she added.

� ese setbacks have, however, only bolstered 
her resolve to explore more farming adventures 
and belief in her capabilities and courage to take 
risks. 

She is at the moment seized with prepara-
tions for her next tobacco and maize projects 
in Mt Darwin and Chegutu respectively this 
forthcoming season.

She will be doing maize on 20 hectares and 
tobacco on one hectare.

Kundiso is even dreaming bigger: “I wish to 
own a food bank one day, just like World Bank. 
l want to be the owner of a food reserve for use 
in drought relief programmes and also provide 
sustainable food solutions. I am working on 
farming for pro� t from this year towards saving 
to buy 40 hectares of land.”

On the sidelines, Kundiso is still pushing to 
broaden her knowledge on various farming dis-
ciplines. Her Facebook hobby has also led her to 
a horticultural development group called Hol-
land Greentech (HGT). 

� is organisation aims to develop Zimba-
bwean communities through horticulture and 
greenhouse farming. 

Kundiso o� en attended workshops run by 
the organisation alongside people from neigh-
bouring villages. She concedes that she acquired 
a lot of knowledge from these workshops. 

Her word of advice to her peers is to never 
stop dreaming and wake up to take steps to 
make those dreams come true.  

“No o�  ce is o� -limits if you believe in your-
self and have the right strategies. Opportunities 
are open to everyone, so act quickly to avoid 
pressure or missing out. If you cannot � nd an 
opportunity, create one. And remember, God is 
good all the time.” 

When an online stimulus 
delivered an enterprising farmer

Kundiso’s tobacco crop from last season
After a day’s toil — Kundiso stands at the edge of 
her tobacco seedbed Kundiso (second from right) with part of the Zimbaseed team

Obert Chifamba
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SKIP as many middlemen as practical. Sell 
directly to chefs and families, if you can. 
Wholesale is the least pro� table method 
of sale. Farmers’ markets can be pro� ta-
ble, or they can be worse than wholesale, 
in terms of your hourly rate. Be creative.

Integrate water, and trees, into your whole 
farm system. Build ponds in the hills. You will 
want a gravity-fed, pressurised water delivery 
system, for irrigation and watering animals. 
I strongly recommend forage hedgerows to 
divide up your pasture cells, on contour, not 
simply in a square grid. For this, on-contour, 
water-soaking swales are a wonderful tool. 
Without trees, you will get less rainfall, and 
condensation on trees can be 80 percent of 
precipitation. Trees help catch rainwater, and 
slowly release it, helping keep your irrigation 
ponds full. Trees also provide refuge and for-
age for birds, which can function as pest con-
trol and fertiliser delivery.

Replace fertilisers and pesticides with 
integrated biological controls, in the form 
of symbiotic relationships. Chemicals are a 
huge expense, for many farms. In crop � elds, 
integrate productive tree belts and hedge-
rows. Legumes are invaluable to crop systems 
that involve grains. You can rotate � elds to 
be pasture some years, and crop other years. 
Use purple martins to keep � ies down, and 
collect fertiliser from a pigeon house. Chick-
ens should directly follow herbivores, to take 
advantage of the shorter grass, and to clean up 
a� er the herbivores. Ruminant parasites can’t 
survive the chicken’s gut.

Limit, diminish and gradually eliminate 
mechanical soil disturbance. Tillage dam-
ages the soil, which is your bank account, as 
a temperate climate farmer. Tillage provides 
some short-term advantages, and long term 
soil bankruptcy. � irty percent of soil organic 
matter is lost with each cultivation. In any 
given year, the crops may grow better under a 
tillage regime, because all the dead microor-
ganisms providing a surplus of nutrients. But 
as time goes on, the population of microbes 
gets so low that they can’t support plant 
growth any more, and the only plants that can 
survive are ones that don’t rely on microbial 
symbiosis. � ese are called weeds.

Nobody should live his life on a single 
source of income. You should also use this 
theme to maximise your business. You should 
adopt diversi� ed cropping system where some 
allied activities like bee keeping, dairy farm 
adopted by you along with crop production.

You can also use cow dung as raw mate-
rial for vermi composting and can sell vermi 
compost.

In this way the pro� t can be maximised.
One more suggestion is you should start 

processing and marketing at your level of 
your product. For example, you can process 
wheat into � our and can sell it in your neigh-
bouring cities. As you know impurity is a 
trouble for most of people nowadays so you 
can provide them 100 percent pure product 
processed by yourself.

You can grow vegetables on a part of your 
farm and can appoint a person on monthly 
wages to sell them in cities at good rates. � e 
extra produce can be utilised in pickle mak-
ing or something else. You can also sell pickle 
with your own brand. Home made products 
are highly appreciated by city public.

What can I do in my farm to increase my 
pro� t?

You can only do three things (like any oth-
er business):
1. Increase revenue

2. Reduce input costs
3. Sell equipment to generate a one-time 

increase in cash
In regards to point 1 — increase revenue. 

Review which crops you are growing, are 
these the ones that provide the best return 
per acre. Are you picking the right varieties 
of seed for your farm? Are you providing 
enough nutrients? Are managing weeds and 
pests e� ectively to maximise yield? Are you 
planting and harvesting at the right times to 
maximum yield (usually plant as early in the 
season as you can/should and harvest before 
you have any � eld loss) and so forth.

In regards to number 2 — reduce input 
costs. Can you cut-back on any inputs (seed, 
fertiliser, fuel, chemicals, etc.) without 
impacting yield. Can you purchase what you 
need to have any cheaper, use pre-pay dis-
counts, di� erent suppliers and many others. 
Can you be more e�  cient (variable rate plant-
ing, row-cut o� s to minimise over-planting 
and sprayer boom controls.

In regard to number 3, which is really more 
a cash-� ow strategy than pro� t really, but 
are there any assets which you don’t need or 
rarely use that can be sold.

Which is more pro� table, crop farming 
or livestock farming?

If you undertake crop farming or livestock 
farming as an independent activity, both of 
them are not pro� table

But if you combine crop farming and live-
stock farming on the same land then it is prof-
itable

By combing crop farming and livestock 
farming we create a close loop cycle

� e manure and urine from livestock farm-
ing gets used in crop farming and provides 
natural fertiliser and saves the cost of chem-
ical fertiliser. Soil will have more microbes 
and crop will grow better

Agro waste from crop farming will be used 
as a fodder for livestock farming and it will 
reduce the cost of the feed for livestock

How can agriculture be converted into a 

pro� table business?

 How can I make farming pro� table?

Farming contains risks such as weather 
events that can be devastating to an entire 
year’s income. Not all production systems and 
products have the availability of insurance. 
� e development of an accurate budget and 
making sure you have contingency built in for 
unexpected market � uctuations, and other 
impacts that you have little or no control of 
is critical. Leasing land, equipment, and other 
items to reduce the amount of capital that you 
have at risk and limiting debt is essential. � e 
marketing of any and all products is critical 
and diversi� cation of the types of products 
you produce can reduce risk. Focusing on 
optimum rather than maximum production 
o� en increases pro� t or minimizes losses. 
� e use of custom farming and harvest ser-
vices can reduce costs and capital require-
ments. Development of a marketing plan that 
has capabilities of maximising your income is 
extremely important.

How do we create a pro� t from our farm-
ing source?

1. � ere are two ways to make a pro� t from 
farming.

2. As Earl Butz put it, “Get big, or get out!” is 
one way. Use a lot of leverage, get deep into 
debt, take every subsidy you can � nd, and 
join the race to the bottom in commodity 
products.

3. Or, you can make a “pro� t” in small farm-
ing by growing a diverse selection of food 
that your local market likes and that you 
are willing to cook and eat — and preserve 
for the winter.

4. � ose answering here ignore the value of 
self-su�  ciency. Remember that the food 
that you grow and eat is totally untaxed, 
whereas if you sell farm products in order 
to buy food, that food comes from a� er-tax 
income.

5. We have a wide range of value-added prod-
ucts that get us through the winter, and we 

produce a lot of what we eat.
6. Yea, you can � ght the race to the bottom 

and somehow make a pro� t now and then. 
But the “pro� t” from being largely self-suf-
� cient is priceless!

7. How do we create a pro� t from our farming 
source?

8. There are many ways to create a pro� t 
from farming source, they are as follows:
1. Diversify: Look into other crops that may 

be in demand and explore opportunities 
for diversi� cation. Consider adding val-
ue-added products or services such as 
beekeeping, selling eggs, selling seedlings, 
selling handmade products, or o� ering 
educational farm tours.

2. Market: Develop a marketing plan to reach 
potential customers, including local restau-
rants, farmers’ markets, and local grocery 
stores. Consider creating an online pres-
ence through social media platforms and 
e-commerce websites.

3. Capitalise: Explore options for � nancing the 
farm, including loans, grants, and crowd-
funding. Consider applying for grants or 
joining agricultural cooperatives.

4. Streamline: Implement systems and pro-
cesses to increase e�  ciency and reduce 
costs. Invest in automated machinery and 
equipment, and consider hiring additional 
help.

5. Expand: Explore ways to increase produc-
tion, such as expanding acreage, investing 
in new technology, or adding greenhouses. 
Consider expanding into other products, 
such as value-added products or services.

How do we create a pro� t from our farm-
ing source?

There are several ways that farmers can 
create a pro� t from their farming source. 
Here are some examples:
1. Direct sales to consumers: One way to 

increase pro� ts is to sell directly to con-
sumers through farmers’ markets, roadside 
stands, or a farm store. By selling directly 
to consumers, farmers can avoid the mid-
dlemen, and keep a larger percentage of the 
pro� t.

2. Value-added products: Farmers can also 
increase pro� ts by creating value-added 
products from their crops or livestock, such 
as jams, jellies, cheeses, or cured meats. 
Value-added products o� en have a higher 
pro� t margin than raw commodities.

3. Diversi� cation: Farmers can also increase 
pro� ts by diversifying their product line 
or adding new revenue streams, such as 
agri-tourism or o� ering educational classes 
or workshops.

4. Contract farming: Some farmers may 
choose to enter into a contract farming 
agreement, where they contract with a 
company to grow a speci� c crop, and the 
company provides the seeds, fertilisers, and 
other inputs. � is can provide a guaranteed 
market for the crop and reduce the risk for 
the farmer.

5. Government programmes: Government 
programmes, such as crop insurance or 
conservation programmes, can also pro-
vide � nancial assistance to farmers.

In addition to these strategies, it’s impor-
tant for farmers to have a solid business plan, 
manage their expenses and cash � ow, and stay 
up-to-date with industry trends and market 
conditions to maximise their pro� ts.

Extracted from the Internet  
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