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Purpose of the model 

This mixed Crop-Livestock Production Model (Version 1.1) is designed to provide farmers, researchers 

and decision-makers with a practical tool for analysing and assessing the financial performance and 

viability of mixed crop-livestock agricultural systems applied in the summer rainfall areas of South 

Africa.  

Structure of the model 

The model (v1.1) comprises the following three main modules: 

 The Crop Production Model 

 The Livestock Production Model 

 The Results (summary and comparison) 

 

The Crop Production Model estimates production costs, income and net margins for maize, soybean 

and sunflower under a conventional tillage, no-tillage or conservation agriculture system in the various 

summer rainfall regions of South Africa. By using realistic costs for all the relevant inputs used in a 

grain crop production system, yield expectations of the specific crop and its farm-gate prices, 

comparative analyses across systems can be done, highlighting key cost drivers and supporting 

informed decision-making for improved profitability and resource efficiency.  

The Livestock Model evaluates the integration of crop and livestock systems through the utilisation of 

crop biomass by animals, as well as by answering key questions such as: how many livestock days can 

be supported, how much meat are produced per hectare, what the associated costs and revenues are, 

and how much nitrogen, phosphorus, potassium and carbon are deposited back into the soil for the 

next season through manure and urine. Drawing on livestock, biomass, cost and sales variables, the 

model provides flexibility to run an almost limitless number of scenarios, making it a valuable planning 

and sustainability tool for mixed crop-livestock systems. 

The Results section brings together the outputs of the Crop Production Model and the Livestock Model 

to provide an integrated view of farm performance across both crop and livestock systems. 
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Crop Production Model user manual 

Model features and scope 

This model supports three main crops: maize, soya and sunflower; and it accommodates three 

production systems: Conventional Tillage (CT), No-Tillage (NT) and Conservation/Regenerative 

Agriculture (CA/RA). The model includes various options for a cover crop system: summer cover crops 

(SCC), winter cover crop (WCC) and intercropping (IC), as well as a double cover crop (DCC) which 

represents a SCC followed by a WCC in the same season. It is built around a standard production-

budget outline with inputs such as seed, fertiliser, fuel, reparation, herbicides, pesticides, fungicides, 

inoculants and bio-stimulants. Additional costs include input and crop insurance, grain hedging, 

interest on production and overheads. The model uses a combination of farmer specific values and 

default values, with the great majority being farmer specific data that is user-provided, making the 

model flexible. Key assumptions include a default cost-inflation rate of 8%, interest at 8% of direct costs 

and repairs set at 70% of fuel. 

Main data sources for default values 

A set of default values were sourced to pre-fill the model with some unit prices for the ease and 

convenience of users. This was done for seed, fertiliser and fuel.  

 Seed: A comprehensive list of seed cultivar options and prices were obtained from SA 

Grain Magazine (Link: SO LYK SAADPRYSE in die nuwe seisoen - SA Grain) and linked as 

options in the model under the seed cost line items. This provides the user with an 

opportunity to select their respective seed cultivar of choice. The model will produce its 

latest seed price. The unit price sheet is available in the model (last sheet).  

 

 Fertilizer: A list of latest prices for eight products: Ammonia (Middle East), Urea (46) 

(Eastern Europe), DAP (USA Gulf), KCL (CIS), LAN (28), Ureum (46), MAP and 

Kaliumchloried was obtained from the Grain SA input reports 

(https://www.grainsa.co.za/pages/industry-reports/input-reports). These prices were 

used to calculate the N, P and K component’s costs in R/kg. The user will be allowed to 

add the amount of N, P and K (in kg/ha) at different application stages, which will 

automatically add the calculated cost in R/ha. 

 

https://sagrainmag.co.za/2024/06/05/so-lyk-saadpryse-in-die-nuwe-seisoen/
https://www.grainsa.co.za/pages/industry-reports/input-reports
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 Fuel: The latest diesel 0.05% prices were obtained from the Fuel Industry Association of 

South Africa (https://fuelsindustry.org.za/publications/) and used as the main rand per 

litre price in the model. Additionally, a comprehensive list of mechanisation farm or field 

actions and implements (such as planting with a no-till disc planter) with suggested fuel 

consumption (in litres per ha) were obtained from Grain SA, a few farmers and other 

research groups. With this, the user has an opportunity to select a sequence of actions 

and implements relevant for their crop production system (i.e. CT, NT or CA) and change 

the respective l/ha if it does not match their farm reality.  

 

 

 Overheads: Similarly, a list of overhead costs was gathered from SA Grain magazine 

(https://sagrainmag.co.za/sa-graan-grain-july-2025/). These are integrated in the model 

as a guide but can be changed by the user to fit their farm reality.  

https://fuelsindustry.org.za/publications/
https://sagrainmag.co.za/sa-graan-grain-july-2025/
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Core assumptions and formulas 

There are three main assumptions configured in the model: a default cost inflation multiplier of 8% 

per year that is applied to unit prices, a reparation cost of 70% of fuel cost, and an interest on 

production of 8% of direct costs (applied where interest carrying cost is required). These rates can be 

changed by the user.  

There model calculates four key budget formulas: 

1. Total direct variable costs (R/ha) = sum of all direct cost items (seed, fertiliser, chemicals, 

fuel, repairs, labour, etc.)  

2. Cost per ha before marketing costs (R/ha) = Total direct variable costs + Overheads 

3. Income (R/ha) = Farm-gate price (R/t) × Yield (t/ha) 

4. Net margin (R/ha) = Income (R/ha) − Cost per ha before marketing costs (R/ha) 

 

How it works – user workflow  

1. Choose crop and production system: Select crop (maize/soya/sunflower), system 

(CT/NT/CARA) and cover crops.  
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2. Select cultivar/product variant: Choose from cultivar dropdown where pre-populated or 

enter own information under yellow spaces set at “other”. Below is an example using 

maize seed cost. 

 

 

3. Select input unit: Choose from the unit dropdown for either kg/ha, plant population/ha, 

or rand/litre; depending on the preferred unit prices to be used.  

 

 

4. Select unit prices: Either accept default sourced prices or provide own unit prices in a 

series of yellow highlighted fields that allow for user-provided values.  

 

  

If own cultivar was provided, please provide unit price 

as well. 

If selected cultivar from dropdown options, unit 

price is automatically linked. 

Select yellow or white maize 

Select cultivar type 

If type used is not available, specify type under other. 
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5. Specify cost inflation rate: Enter a cost inflation rate to get an estimated final unit price 

for next season (this price will be auto-calculated). Default rate in the model is 8%, 

however, this can be changed.  

 

 

6. Specify usage quantities: Enter quantity per ha (units used).  

 

 

7. Derive an estimated input cost: The model will auto-calculate an estimated input cost for 

the next season which multiplies final unit price x quantity.  

 

 

8. Repeat process for all cost items on the production budget.  

 

9. Fertiliser costs: Provision has been made in the model for different application stages: 

pre-plant, basal and total top dress for N, P and K.  

Apply where price is expected 

to change. 

This will depend on the unit specified 

as it is linked to unit price. 

Number of kgs 

Cost estimate = final price x quantity 
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10. Fuel cost: The same process applies; however, users can also engage the mechanisation 

table at the bottom (B373–C428) to change the litres/ha suggested for specific actions 

and implements to suit their farm reality (see yellow highlights). Total fuel costs will be 

the total l/ha multiplied accordingly.  

 

 

11. Reparation cost: This will be auto calculated per above assumption (70% of fuel). User 

has an option to change this 70% to one suitable for their farm.  

 

 

12. Overheads: The model will draw out an overhead cost (R/ha) from the overhead input 

sheet (to the right). Users can override default overheads pre-filled by inserting theirs (see 

yellow highlights as shown above). 

 

 

If there are other applications, please 

specify here. 

This is the total estimated cost 

of fertiliser which is the sum of 

all applications.  

Select activity 

(this is linked to mechanisation table) 

If there are other options not listed in 
the table, please specify here. 

Model uses the latest diesel prices.  

Once activity is selected, the model will auto-produce 
a l/ha (this can be changed in the table below).  

This is the total fuel used which 
is the sum of l/ha for all actions.  

For this, please go to the overheads sheet as this is linked to the total there.  
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13. Model simulation: Model calculates TDAV costs R/ha and cost/ha.  

 

 

14. To calculate income: User will provide their farm gate selling price and yield (t/ha) which 

the model will multiply together to calculate income, net margin and per-tonne 

economics. Output includes summary table and charts.  

 

 

15. Similar process applies for all crops (maize, soya, sunflower and cover crops) and systems 

(CT, NT, and CA/RA).  

 

  

Sum of all costs.  

Sum of all costs + overheads. 
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Livestock Production Model user manual 

Model feature and scope  

The primary driver or input of this model is the biomass production from the crop production model, 

namely from the three cash crops (maize, soya, sunflower) and from the cover crop systems (SCC, WCC, 

IC and DCC). It is done for the three production systems, namely Conventional Tillage (CT), No-Tillage 

(NT) or Conservation/Regenerative Agriculture (CA/RA). The model calculates livestock-days from 

available biomass, and estimates costs, revenue, net margin and nutrient deposition (N, P, K, C) 

deposited back into the soil.  

Main input data and assumptions  

The model uses a set of main inputs to calculate biomass (in dry matter), costs and net margin. These 

are shown in the figure below. Likewise, all yellow fields are variables that can be changed by users to 

fit own farm reality. 

 

 

   

 

The nutrient deposition (N, P, K, C) leans on the following additional data, all of which are used 

provided.  
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Production statistics  

After completing the inputs and assumptions above, there are various user input requirements 

necessary to calculate the conversion of dry matter to kg meat per ha. This is done by adjusting the 

various yellow fields below to reflect the farm’s reality. The following is an example using maize.  

 

Provision is also made for the crop system where applicable. 

 
 

Linked to yields specified in crop model.  

Provides an option to include or exclude 
livestock based on farmer’s practice. 

Provides option for buying or using own livestock.  

Yellow = user provided  

White = model calculations and links  
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Core assumptions and formulas 

Using the above inputs, the model calculates these key formulas: 

1) Total kg of dry matter (DM) = Kg DM: Crop residues + Kg DM: Cover crops & others 

2) Total Kg of manure = Manure: Crop residues + Manure: Cover crops & others 

3) Avg. livestock weight = ((Livestock end weight (Kg) - Livestock start weight (Kg))/2) + 

Livestock start weight (Kg) 

4) Avg. daily gain: Kg/day = ((Livestock end weight (Kg) - Livestock start weight (Kg))/ 

Grazing days for number of livestock) 

5) Meat produced/livestock unit = Grazing days for number of livestock * Avg. daily gain: 

Kg/day 

6) Allocated livestock cost (R/ha) = ((Livestock purchase price (R) * Number of livestock 

equiv./ha) * (1 + (Interest rate % * Fraction of year))) 

7) Allocated livestock return (R/ha) = Livestock selling price (R) * Number of livestock 

equiv./ha 

8) R/LSU/day = Variable cost: Lick + Variable cost: Non-prot. lick feed + Variable cost: 

Overheads + Variable cost: Vet + Variable cost: Stock 

9) R/ha = R/LSU/day * Number of LSU equiv. * Grazing days for number of livestock 

10) Total R/ha manure fert. = R/ha N + R/ha P + R/ha K + R/ha C 

11) Total R/ha urine fert. = Retained Kg N/ha * R/Kg N 

How it works – user workflow  

After all input data is provided by user, below is a demonstration of how the model works using maize 

as an example.  

  
 

1 
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These calculations, together with those in the crop model feed the results section that follows.   

8 

9 10 

11 
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Model Results 

Scope 

The combined results module brings together the outputs of the Crop Production and the Livestock 

models to provide an integrated view of farm performance with contributions from different crop and 

livestock systems. The results module shows the financial net margins of maize, soya and sunflower 

under different tillage systems, but also quantifies how much crop biomass can support livestock, the 

associated feeding costs and revenues, and the nutrient value (N, P, K and C) returned to fields (soil) 

available to crops in the following season. The integration of both models enables farmers, researchers 

and policymakers to evaluate and compare profitability, resource-use efficiency, and impact of the 

integration of cover crops and livestock with different crops and tillage systems in a holistic way, 

highlighting complementary effects and trade-offs.  

 

How it is outlined  

The results sheet shows the crop model results first (see figure below). The top section specifies total 

cropland area and how it is divided into different land-use options (that can be altered by user) 

between the three cash crops (maize, soya and sunflower), and non-cash crops such as cover crops. 

This allows for comparison of different crops, land allocations and systems. For each crop under each 

system, it takes into considerations the yields and income from crops from the crop model to show the 

revenue potential of each system. It then provides a breakdown of production cost items (as outlined 

in the crop model) with sub-components where relevant. At the bottom the direct costs, overheads 

and total crop costs are calculated as explained in the crop model section. Two additional calculations 

include: 

1. The net margin for crops = income on crops - total crop costs  

2. The net crop margin % to crop income = net margin for crops / income from crops 

 

 

User can select the 

% of cropland used.  

Cover crop will 

have a negative 

income in the crop 

model.  
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The livestock results are also displayed as shown below. The income form livestock, total livestock 

costs and variable costs are taken from the livestock model. Fertiliser value or manure and urine, 

available N:kg, P:kg, K:kg, C:kg and C:N ratio are also drawn from the livestock model calculation 

sheet.  

 

Net margin form livestock = income from livestock and total livestock costs.  

 

 

For integrated crop-livestock results, the following are calculated:  

1. Total net margin = total net margin for crops + total net margin for livestock 

2. Net livestock margin% to livestock income = net margin from livestock / income from 

livestock 

3. Total net margin % to total cost = total net margin / (total crop cost + total livestock 

costs) 

 

 

Conclusion 

The Crop Production, Livestock and Integrated Results Models provide a comprehensive planning and 

decision-support framework for farming systems. The Crop Model highlights the financial viability of 

different tillage and management practices, in helping to identify cost drivers and profit margins across 

maize, soybean and sunflower production. The Livestock Model translates crop biomass into practical 

livestock feeding potential, meat production, associated costs and revenues, and quantifies the 

nutrient value from livestock dung and urine returned to soils. The results sections add the benefit of 

showing and comparing the profitability across all crops and tillage systems, but also the sustainability 

trade-offs between income, livestock utilisation and soil fertility enhancement. Together, these models 

can help equip farmers, researchers and policymakers with a practical toolset for farming scenario 

planning and long-term sustainability. Moreover, they have an added value in supporting evidence-

based decisions that improve profitability today while safeguarding productivity and soil health for the 

future.  

Impact 

from 

cover 

crops 

comes in 

under the 

livestock 

model.  
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