Functional Numeracy for Food Security and
Nutrition
Fixed Obligation Grant (FOG) – Award Number 999000442

Field Numeracy - Uno How's Farm
Visits™
Module 2

Estimating Seed Inputs, Fertiliser and Spray
Requirements
Numeracy linked Farm Visits 5-8

Field Numeracy - Uno How's Farm Visits™

Functional Numeracy for Food Security and
Nutrition
Fixed Obligation Grant (FOG) – Award Number 999000442

Field Numeracy - Uno How's Farm
Visits™
Module 2
Field Visits 5 - 8

Estimating Seed Inputs, Fertiliser and Spray
Requirements
William Ian Robinson
Lisa Osborne (graphics)
Heather Pitcher

Revised July 2016
ISBN: 978-0-9931553-0-7

1

Field Numeracy - Uno How's Farm Visits™

Introduction

Uno How’s Farm Visits are a custom-built
series of farm numeracy classes, based on farm
visits undertaken by a virtual extension agent
called “Uno How”.
Module 2 - Estimating Seed Inputs, Fertiliser and Spray requirements
This module continues the series of 4 farm visits from Uno How, following on from Module
1 (outlined below and available as a separate booklet).
Visit 5 – Amount of seed required
Visit 6 – Cost of seed required
Visit 7 – Estimating the amount of fertiliser
Visit 8 – Amount of spray required
The visits are represented by a series of visual graphics which introduce the topic. Each
topic is then followed by an explanation with illustrations, examples and exercises (the
answers to which are given at the end of this booklet).

Module 1 – Calculating Area consists of 4 farm visits to farmers Tad and Mim.
Visit 1 – Measuring your fields
Visit 2 – Calculating the area of your fields
Visit 3 – Calculating the area of irregular fields
Visit 4 – Estimating the area of your farm
Modules 1 and 2 can be accessed at http://www.agritechtalk.org/Uno How Introduction.html

Functional Numeracy for Food Security and Nutrition is made possible with a grant from
the USAID Technical and Operational Performance Support (TOPS) program. The TOPS
Micro Grants Program is made possible by the generous support and contribution of the
American people, delivered through the U.S Agency for International Development
(USAID). The contents of the materials produced through the TOPS Micro Grants Program
do not necessarily reflect the views of TOPS, USAID or the United States Government.
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Uno How’s Farm Visit 5 … Amount of seed required

Completed Uno How Farm Visit 5 - Continue to Uno How Farm Visit 6
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Uno How’s Farm Visit 5
Estimating the amount of seed required
The area of Tad and Mim’s big field
Remember that Tad and
Mim's big field is
a rectangle.

The length is 220 m and the width is 56 m. To calculate the area (A) you multiply the length (L) by the
width (W)
Area (m²) = 220 m x 56 m = 12320 m²
To find the area in hectares you divide the m² by 10000 (as 10000 m² = 1 ha) = 12320 ÷ 10000 =
1.23 ha.
To find the area in acres you multiply the area in hectares by 2.47 (as there are 2.47 acres per
ha). 1.23 x 2.47 = 3.04
Tad and Mim’s big field therefore equals approximately 1.23 ha in area or 3.04 acres.
Estimating
– Rounding up
To
For most purposes, farm areas do not need to be completely accurate, that is they can be estimated.
Estimating means rounding off figures so they do not have so many digits and are easier to work with, saving
time and effort. Numbers can be rounded to part numbers (with decimal places) or whole numbers.
When estimating dimensions for farming purposes, it is generally best to round up (make the number
bigger). If you round down (make it smaller) and you then use it to work out how much seed to buy (for
example), you will end up buying too little.
It is often convenient to round the number up to the nearest ½, ¼ or ⅓. Simple fractions like these are often
used to express dimensions in agriculture because they can be easier to work with than decimals, as the
next unit demonstrates. So, for example, Tad and Mim’s big field area of 1.23 ha could be rounded up to
1.25 ha (or 1¼ ha).
However, if the decimal/fraction value is very small (less than 0.1 or 1/10) then it is best to round it down
(there will be little effect on accuracy). For example, Tad and Mim’s farm is 3.04 acres. This would be
rounded down to 3.

Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 5
Estimating the amount of seed required
The weight of one tin of seed
Tad and Mim know the number and the weight of the tins they usually buy at the market. To find the
total weight of the seed they multiply the number of tins by the weight of each tin.

Tad and Mim normally buy 8 tins of seed, each weighing 3.5 kg
The total weight of seed in kg is therefore 8 x 3.5
You could carry out this multiplication by writing it in full, using the “multiplying decimals” method you
covered in Module 1.
Alternatively, you can break the numbers into parts and use your understanding of fractions to work
out the answer. This is often quicker, as simple fractions can be easier to work with than decimals.
Multiplying by simple fractions
As you learnt in Module 1, 8 x 3.5 is the same as 8 x 3 plus 8 x 0.5. Therefore, you should start by
carrying out these two sums separately:
8 x 3 = 24
8 x 0.5 = ?
You also learnt in Unit 1 (page 33) that:

Therefore, 8 x 0.5 can also be written as 8 x ½
If you multiply something by ½ it is the same as dividing it by 2 (or halving it).
So this means that 8 x ½ = 8 ÷ 2 = 4
Therefore 8 x 0.5 = 4
Finally, you can add up these two sums to find the answer:

8 x 3.5 = 8 x 3 plus 8 x 0.5

= 24 + 4 = 28. This means that the total weight of seed they usually buy is 28 kg.
Following the same rule:
To multiply a number by 0.25 is the same as multiplying it by ¼ which is the same as dividing it by 4
(dividing into quarters) and so on....
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Or, the other way round, dividing a number by 3 (dividing it into thirds) is the same as multiplying it by
1/3 or multiplying it by 0.33 and so on....

Checking your answer

Making a quick, rough estimate of the amount of
seed required and then comparing the two
results is a good way of checking your answer. If
the amounts are very similar then your result is
correct. If not you will need to recalculate.

Tad and Mim usually buy 8 tins of seed, each weighing 3.5 kg at the market.
You have worked out that this totals 28 kg.
To quickly estimate the total amount of seed you could first round up the 3.5 to 4.
Then you could multiply 8 by 4.
As you have increased the weight of the tins to 4 kg you would expect your quick estimate to be larger
than the result of the calculation.
8 x 4 kg = 32 kg
This is only slightly larger than the 28 kg from your calculation and so the 28 kg looks to be
correct.

Quick Test 1 – Calculating the total weight of seeds
1

One sack weighs 4.5 kg. What would 15 sacks weigh?
Now estimate the total weight? How does this compare to the total weight calculated?

2

One sheep costs $30.25. How much would 6 sheep cost?
Now estimate the total cost? How does this compare to the total cost of sheep calculated?

3
a)
b)
c)
d)

Calculate the totals below. Now estimate them. How do the two answers compare?
10 x 7.5
21 x 8.5
37 x 3.5
15 x 6.5

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 5
Estimating the amount of seed required
Sowing rates as weights of seed per hectare or per acre
We usually talk about sowing rates in kg of seed per ha (kg/ha). The recommended sowing rate for
maize by Tad and Mim’s Ministry is 12 kg of seed/ha.
To find the sowing rate that Tad and Mim have been using in the past, divide the amount of seed used
(in kg) by the size of the field (in ha)

Tad and Mim's big field is approximately 1.25 ha (1 ¼ ha) or 3 acres.
Because Tad and Mim apply 28 kg of seed to 1¼ ha, this means that the sowing rate for 1 ha would
be less than 28 kg. The sowing rate per acre would also be less than 28 kg as they are applying 28kg
of seed to 3 acres.

1. To calculate the sowing rate for 1 acre, divide 28 by 3
28 ÷ 3 = 9.33 = 9 ⅓ kg per acre

2. To calculate the sowing rate for 1 ha, divide 28 by 1¼
When dividing a number by a fraction you can simplify the sum by multiplying up to get rid of the
fraction. You can do this in two ways:

Method 1

You multiply both numbers by the denominator of the fraction, in this case 4.
Multiply the 28 by 4 = 20 x 4 plus 8 x 4 = 80 + 32 = 112
Multiply the 1 ¼ by 4 = 1 x 4 plus ¼ x 4 = 4 + 1 = 5
So your sum now looks like this: 112 ÷ 5.

You can calculate this as follows:
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Method 2

28 ÷ 1 ¼ can be written as 28 ÷ 1.25, so you can multiply both numbers by 100 to get rid of the
decimal.

Tad and Mim’s current sowing rate for their big field is therefore 22.4 kg/hectare.

.

This can be rounded up to 22.5 kg = 22½ kg. Be careful not to round down or you may not have
enough seeds.
Therefore, Tad and Mim have been using a higher sowing rate than recommended (12 kg of seed/ha)
and so have been wasting seed and money.

Quick Test 2 – Calculating sowing rates per hectare or per acre
1

A farmer uses 35 kg of seed in a field of 2 ha or 5 acres.
What is their sowing rate?

2

A farmer uses 60 kg of seed in a field of 3 ha or 7.5 acres.
What is their sowing rate?

3

A farmer uses 40 kg of seed on his fields which are 3.25 ha in total or 8 acres.
What is their sowing rate?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 5
Estimating the amount of seed required
Every different type of crop needs space to grow. Some crops need more space than others. Many cereal
crops (which are small plants) can be sown close together in continuous rows in the field. Sometimes,
however, you need to sow or plant (for example, seedlings raised in a nursery bed) into wider spaced holes
in the field.
It is important to understand your crop and know what spacing and planting arrangement will bring about the
best yields.
Uno has advised that Tad and Mim plant their crop in rows, with ½ of Tads step between the rows and ½ of
Mim’s step between the plants.

Spacing for rows – Tad’s step
Tad's step is 1 metre. The rows need to planted at a width of half of Tad’s step.
Half of 1 metre is the same as dividing by 2, so half of Tad’s step = ½ metre or 0.5 metres.
Half of Tad's step = 0.50 m.

Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 5
Estimating the amount of seed required
Spacing for plants – Mim’s step
Mim's step is 0.8 m. The seeds need to be planted ½ of Mim’s step apart.
0.8 m is the same as 80 cm. Half of 80 cm is the same as dividing by 2, so 80/2 = 40 cm.
To convert 40 cm back to metres divide by 100 (as there are 100 cm in a metre) so 40/100 = 0.40
Half of Mim's step = 0.40 or 0.4 m.

There are various tools available to help you measure if you do not wish to use your step for the row
measurements, you could make a measuring stick, which you can mark off every 10 cm to provide a
quick guide to spacing.

You could also use your hands. The span of an average adult hand is 20 cm, so you could use this for
your measuring.

Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 5
Estimating the amount of seed required
Number of plants per sq metre

When planning your farm or estimating yields you will
want to know the approximate number of plants or
seedlings per hectare or per acre. First you find the
number of plants per sq metre, as your measurements
are in metres, then convert it to hectares or acres.

Finding the number of plants per sq metre
To find the number of plants Tad and Mim will have per sq metre, you have to start by calculating the
theoretical area represented by each planting point (a rectangular shape).
Multiply the length (distance between rows) x width (distance between plants) = 0.5 x 0.4 = 0.20 sq m.

Seeds are planted at
each of these
points.

2

So the area theoretically occupied by one planting point = 0.20 m .

Number of planting points in one sq m
2

The area represented by one planting point at the spacings Tad and Mim are using = 0.20 m .
1 metre divided by 0.20 = the number of points in one sq m.
0.20 is the equivalent of 1/5 so 1 divided by 0.20 = 5.
Therefore there are approximately 5 planting points per sq m.

Back to Uno How Farm Visit 5

12

Field Numeracy - Uno How's Farm Visits™

Uno How’s Farm Visit 5
Estimating the amount of seed required
Germination rates
Many seeds that are planted do not germinate successfully.
Different seeds have different germination rates – with some
seed batches, nearly all the seeds germinate; with other
batches many do not. Germination rates not only depend on
plant type and growing conditions, but also variety, seed age,
health and storage conditions. Therefore, it is normal practice
to sow greater number of seeds than plants required.

Germination rates are often represented as percentages (%). Per cent means ‘out of 100’. A 100 per
cent (100%) germination rates means that all seeds germinate. A germination rate of 90% means 90
out of 100 seeds germinate successfully.
Because per cent means out of 100, it is a kind of fraction, with 100 as the bottom number.
Therefore, percentages have equivalent decimal and fractional values - it is useful to know the
most common ones by heart:
50% = 50/100 = 1/2 or 0.5
25% = 25/100 = 1/4 or 0.25
10% = 10/100 = 1/10 or 0.1
20% = 20/100 = 1/5 or 0.2
33% = 33/100 = 1/3 or 0.33 (approximately)
To calculate a percentage of a number, you convert the % to a decimal (or fraction) and then
multiply this decimal by the number you want to find the percentage of.
Uno has advised Tad and Mim to sow on average 4 seeds per point. They would therefore sow:
5 x 4 = 20 seeds per sq metre.
They want to calculate how many seeds they can expect to germinate successfully in each square
metre, if they had a germination rate of 90%.

Calculating the germination rate
To find 90% of 20, convert 90% to a decimal and multiply by 20.
90% as a decimal is 90/100 = 0.9 So 90% of 20 = 0.9 x 20 = 0.9 x 2 x 10 = 18.
They can expect 18 seedlings to germinate per sq metre, if the germination rate is 90%.

Quick Test 3 – Calculating number of plants per sq metre
1.

A farmer plants his seed in rows 0.7 m apart, with 0.5 m between the seeds. He sows 4 seeds
per point and has a germination rate of 90%. How many seedlings can he expect to have /sq m?

2.

A farmer plants his seed in rows 0.6 m apart, with 0.4 m between the seeds. He sows 4 seeds
per point and has a germination rate of 80%. How many seedlings can he expect to have /sq m?
Note down the answers and check them with the answers at the back of this book

Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 5
Estimating the amount of seed required
Number of plants per hectare and per acre
To find the approximate number of plants per
hectare or per acre, convert the number of plants
per sq metre to hectares or acres.

Thinning the seedlings
When they are large enough, Tad and Mim thin the seedlings from 4 plants to 2 plants per point.
There are 5 planting points per square metre. So after thinning, there will be 10 seedlings per
sq m.

Number of seedlings per ha after thinning
2

2

One hectare = 10000 m , so you need to multiply your answer (which is for 1 m ) by 10000.
This means that in one hectare there are approximately 10000 x 10 seedlings = 100 000
seedlings per ha, with 2 seedlings per point.

Number of seedlings per acre after thinning
To find the number of seedlings per acre multiply the number of seedlings per square metre by 4050.
This means that in one acre there are approximately 4050 x 10 = 40 500 seedlings per acre,
with 2 seedlings per point.

Quick Test 4 – Calculating the number of seedlings per ha or per acre after thinning

1

A farmer plants his seed in rows 0.5 m apart, with 0.5 m between the seeds. He sows 4 seeds
per planting point and has a germination rate of 90%. He thins the seedlings to 2 per point. How
many seeds are sown in each square metre? How many seeds will he expect to germinate in
each square metre? After thinning, how many seedlings will he have per ha and per acre?

2

A farmer plants his seed in rows 0.6 m apart, with 0.5 m between the seeds. He sows 4 seeds
per planting point and has a germination rate of 70%. He thins the seedlings to 2 per point. How
many seeds are sown in each square metre? How many seeds will he expect to germinate in
each square metre? After thinning, how many seedlings will he have per ha and per acre?

3

A farmer plants his trees in rows 2 m apart, with 2.5 m between trees. How many trees will he
have per ha? How many trees will he have per acre?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 5
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Uno How’s Farm Visit 6 … Cost of seed

Completed Uno How Farm Visit 6 - Continue to Uno How Farm Visit 7
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Uno How’s Farm Visit 6
Cost of seed
Application rate and amount of seed required
The recommended seed application rate (also called sowing rate) that Tad and Mim want to use for
their certified seed is 12 kg/ha or 5 kg/acre.
To find the amount of seed Tad and Mim need to buy, multiply this sowing rate by the size of the
field.

Tad and Mim’s big field is 1.25 ha or 3 acres so they will need more than 12 kg. They can
calculate the amount of seed they require using either hectares or acres. Both are shown below.
Hectares: Sowing rate is 12 kg/ha so the amount of seed they need is 12 x 1.25
Multiply in parts: 12 x 1 plus 12 x 0.25
12 x 1 = 12
You know that 0.25 is equal to ¼ so 12 x ¼ = 12/1 x 1/4 = 12/4 = 3.
Therefore 12 x 1.25 = 12 + 3 = 15 kg.
Acres: Application rate is 5 kg/acre so the amount of seed they need is 5 x 3 = 15 kg.
Tad and Mim will therefore need 15 kg of seed for their big field.

Quick Test 5 – Sowing rates and amount of seed required

1

A farmer has a field that is 2.5 ha. The sowing rate for the seed they want to buy is 15 kg/ha.
How much seed do they need to buy?

2

A farmer has 10 acres. How much seed does he need to buy if the sowing rate is 8 kg/acre?

3

A farmer has 0.5 ha. The seed he wants to buy has a sowing rate of 14 kg/ha. How much seed
does he need to buy?

4

A farmer has 1.25 acres. How much seed does he need to buy if the sowing rate is 11 kg/acre?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 6
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Uno How’s Farm Visit 6
Cost of seed
Price of seed
To calculate the cost of the seed required multiply:
The amount of seed required (in kg) by the cost of seed for 1 kg.

Tad and Mim require 15 kg of seed.
The seed costs $3 per kg.
So the total cost of the seed is 15 x 3 = $45
They therefore need $45 to buy their seed.

Quick Test 6 – Calculating cost of seed

1

A farmer has a field which is 2 acres. The application rate of seed is 15 kg/acre. The seed costs
$5 per kg. How much seed does he need to buy? What is the total cost of the seed ($)?

2

A farmer’s field is 1.5 ha. How much seed does he need to buy if the application rate of seed is
11 kg/ha? The seed costs $7 per kg. What is the total cost of the seed ($)?

3

A farmer’s field is 4.33 acres. The application rate of seed is 12 kg/acre. The seed costs $4 per
kg. How much seed does he need to buy? What is the total cost of the seed ($)?

4 A farmer has a field which is 0.25 ha. How much seed does he need to buy if the application rate
is 12 kg/ha? The seed costs $6 per kg. How much will the seed cost for the farmer’s field?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 6
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Uno How’s Farm Visit 6
Cost of seed
Calculating the 10% interest

Tad and Mim will have to pay 10% interest if
they wish to pay at harvest time.

Remember from the unit on germination rates that to calculate a % of something, you convert the % to
a decimal or fraction and multiply by the number you want to find the % of, in this case the cost of the
seeds.

If Tad and Mim pay later they will pay $45 for their seed, plus 10% interest.
There are two methods they could use to calculate this interest:
Method 1:
To find 10% of $45, convert 10% to a decimal and multiply by 45.
10% as a decimal is 10/100 = 0.1
So 10% of $45 = 0.1 x 45 = $4.50
Now add the 10% to the initial amount that Tad and Mim had to pay ($45).
The sum Tad and Mim will have to pay at harvest time is therefore $49.50

Quick Test 7 – Calculating interest – method 1
1

A farmer has calculated the cost of his seed to be $65. He has to pay 10% interest if he pays
later. What is the cost of the interest? What is the total cost of his seed including the 10%
interest?

2

A farmer’s seed will cost $57 plus the 10% interest. What is the cost of the interest? What is the
cost of the interest? What is the total cost of the seed including the 10% interest?

Note down the answers and check them with the answers at the back of this book
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Method 2:
The sum of $45 is the full original amount which is 100% of the cost.
By adding 10% interest Uno is charging more so the figure is higher and equates to 110% of the
original cost.
The sum Tad and Mim will have to pay at harvest time is $45 x 110%
To find 110% of $45, convert 110% to a decimal and multiply by $45.
110% as a decimal is 1.1
So 110% of $45 = 1.1 x $45
This can be split into parts: 1 x 45 plus 0.1 x 45 = 45 + 4.5 = 49.5
Therefore the sum Tad and Mim will have to pay at harvest time is $49.50

Quick Test 8 – Calculating interest – method 2
1

A farmer’s seeds cost $75. The interest is 10%.
What is the total cost of the seeds including the 10% interest?

2

A farmer’s seeds cost $125. The interest is 10%.
What is the total cost of the seeds including the 10% interest?

3

A farmer’s seeds cost $50. The interest is 8%.
What is the total cost of the seeds including the 8% interest?

4

A farmer’s seeds cost $148. The interest is 6%.
What is the total cost of the seeds including the 6% interest?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 6
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Uno How’s Farm Visit 6
Cost of seed
Paying for seed at harvest time
The certified seeds that Tad and Mim want to buy are $3 per kg at sowing time.
Rather than paying cash for the seed, Tad and Mim may be able to pay in harvested maize. However,
the price of the harvested maize is likely to be different (probably lower) to the price of the original
seed.
To find out how much maize is needed to pay back the loan, the cost of the seed is divided by
the price of the maize at harvest time.

For example, at harvest time Tad and Mim’s maize may only be worth $1.50 per kg.
To find out how much maize they would need to pay for their seeds, which cost $49.50 (including
interest) divide $49.50 by $1.50.
$49.50 ÷ $1.50 = 49 ½ ÷ 1 ½
You can simplify these fractions by multiplying them both by 2.
49 ½ x 2 = 99
1½x2=3
49.5 ÷ 1.5 has been simplified to 99 ÷ 3 = 33.
The maize needed to pay back the cost of the seed at harvest time ($49.50) = 33 kg.
This amount of maize, 33 kg, needed to pay for the seed is therefore more than twice the amount of
seed (15 kg).

Quick Test 9 – Paying with the crop at harvest time
1

A farmer predicts his maize will be worth $2 per kg at harvest time. The 30 kg of seed he wants
to buy will cost him $55 plus the 10% interest rate he will have to pay at harvest time. How much
maize will he need to pay for the seeds? How does this compare to the amount of seeds he is
buying?

2

A farmer wishes to spend $65 for 18 kg of seed. He is paying at harvest time with sorghum so
will need to add 10% to this. His sorghum will be worth $3 per kg at harvest time. How much
sorghum will he need to pay for the seeds?

3

A farmer wants to buy $70 worth of seed, which will give him 35 kg of seed. His sorghum may
be worth $2 per kg at harvest time. How much sorghum will he need to pay for the seeds? How
does this compare to the amount of seeds he is buying?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 6

20

Field Numeracy - Uno How's Farm Visits™

Uno How’s Farm Visit 6
Cost of seed
Value of one goat
The 15 kg of seed that Tad and Mim want to buy costs $45.
Goat prices are $60 each at their local market.
1 goat is worth more than 15 kg of seed so Tad and Mim can sell 1 goat and have some money left
over.
The balance, or amount Tad and Mim would have left over is $60 - $45 = $15.

Quick Test 10 – How many goats need to be sold?
1

A farmer wants to buy 20 kg of seed for $80. He is paying at harvest time with sorghum so he
will need to add on 10% interest. His sorghum will be worth $5 per kg at harvest time. How
much sorghum will he need to pay for the seeds? He has some goats he could sell for $40
each. How many goats would he need to sell?

2

A farmer has field which is 2 acres. The seeds he wants to buy have an application rate of 10
kg/acre and cost $3 per kg. Calculate the amount of seed he would need to buy and the cost of
this seed if he pays at harvest time (add on 10% interest if paying at harvest time). He can pay
with sorghum, which may be worth $3 per kg at harvest time. How much sorghum would he
need to pay for the seeds at harvest time? If he sold some goats, which are worth $60 each,
and paid now, how many goats would he have to sell?

3

A farmer’s field is 1.5 ha. The seeds he wants to buy have an application rate of 11 kg/ha and
costs $5 per kg. Calculate the amount of seed he would need to buy and the cost of this seed if
he pays at harvest time (add 10% interest). He is thinking he will pay with sorghum, which may
be worth $5 per kg at harvest time. Would it be better for him to sell some goats, which are
worth $40 each and pay now? How many goats would he have to sell?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 6
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Completed Uno How Farm Visit 7 - Continue to Uno How Farm Visit 8
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Uno How’s Farm Visit 7
Estimating the amount of fertiliser
DAP and Urea fertiliser
The application rate of DAP (Diammonium
Phosphate) and Urea that I am recommending to
Tad and Mim is 100 kg/ha each.

To calculate the amount of DAP or Urea required multiply the application rate by the size of the
field.

Tad and Mim's field is 1 ¼ ha or 1.25 ha or 3 acres, so they will need more than 100 kg of each. Tad
and Mim could calculate their DAP and Urea requirements using either ha or acres.
Hectares: The approximate application rates for DAP and Urea are 100 kg/ha.
The amount of DAP and Urea which is required for 1.25 ha = 100 x 1.25 = 125 kg.
Acres: The approximate application rates for DAP and Urea are 41 kg/acre.
The amount of DAP and Urea which is required for 3 acres = 41 x 3 = 123 kg.

Quick Test 11 – Calculating the amounts of DAP and Urea required
1

A farmer has several fields which are 2.25 acres in total. If the application rates are 100
kg/acres how much DAP and Urea would he need?

2

A farmer has a field which is 0.5 ha in total.
How much DAP and Urea would he need if the application rates was 80 kg/ha?

3

The application rates for DAP and Urea are 75 kg/acre. A farmer’s fields are 3.5 acres in total.
How much DAP and Urea would he need?

4

A farmer’s fields are 2 ha in total. The application rates are 90 kg/ha.
How much DAP and Urea would he need?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 7
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Estimating the amount of fertiliser
Cost of DAP and Urea fertiliser
DAP costs $475 per tonne and Urea costs $310 per tonne.
Tad and Mim only need 125 kg of DAP and 125 kg of Urea.
Uno only sells the fertiliser in 50 kg sacks.
To calculate how much to charge for a 50 kg sack, Uno calculates the cost of 1 kg of fertiliser and then
multiplies this figure by 50.

Calculating the cost of the DAP
1 tonne (1000 kg) of DAP costs $475.
1 kg = 475/1000 = $0.475.
Therefore 50 kg = $0.475 x 50.
Because 50 is half of 100, to find this answer, multiply by 100 and then halve the answer.
0.475 x 100 = 47.5.
47.5 ÷ 2 = $23.75. This can be rounded up to $24.
So 50 kg of DAP costs $24 (before the depot fee is added).

Calculating the cost of the Urea
1 tonne of Urea costs $310.
1 kg of Urea = 310/1000 = $0.31.
Therefore 50 kg costs $0.31 x 50.
As before, to multiply by 50, multiply by 100 and then halve the answer.
0.31 x 100 = 31
31 ÷ 2 = $15.50. This can be rounded up to $16.
So, 50 kg of Urea costs $16 (before the depot fee is added).
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Answers can be checked by estimating
There are twenty 50 kg bags in a tonne (1000 kg ÷ 50 = 20).
For DAP, $475 is close to $480.
Divide 480 by 20 = $24 per 50 kg bag. This is fairly close to that calculated earlier ($23.75).
For Urea, $310 is close to $320.
Divide 320 by 20 = $16 per 50 kg bag. This is fairly close to that calculated earlier ($15.50)

Quick Test 12 – Calculating cost and sacks of DAP and Urea fertiliser
1

A farmer needs 250 kg of DAP and 250 kg of Urea. 1 tonne (1000kg) of DAP costs $510. 1
tonne of Urea costs $300. They are both sold in 50 kg bags. How much would a 50 kg bag of
DAP cost? How much would a 50 kg bag of Urea cost?

2

A farmer needs 75 kg of DAP and 75 kg of Urea. 1 tonne (1000kg) of DAP costs $450. 1 tonne
of Urea costs $280. They are both sold in 50 kg bags. How much would a 50 kg bag of DAP
cost? How much would a 50 kg bag of Urea cost?

3

A farmer needs 150 kg of DAP and 75 kg of Urea. 1 tonne (1000kg) of DAP costs $500. 1 tonne
of Urea costs $250. They are both sold in 25 kg bags. How much would a 25 kg bag of DAP
cost? How much would a 25 kg bag of Urea cost?

4

A farmer needs 125 kg of DAP and 125 kg of Urea. 1 tonne (1000kg) of DAP costs $430. 1
tonne of Urea costs $250. They are both sold in 25 kg bags. How much would a 25 kg bag of
DAP cost? How much would a 25 kg bag of Urea cost?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 7
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Uno How’s Farm Visit 7
Estimating the amount of fertiliser
Collection and delivery charges

There is a 10% charge on the cost of DAP
and Urea for collection from the depot, and
delivery to Tad and Mim.

Remember that to calculate a % of something, you convert the % to a decimal or fraction and
then multiply by the amount you want to find the percentage of.
To calculate 10% of something we multiply the cost by 10/100 or 0.10. Multiplying by 0.10 is the same
as dividing by 10, so we can simply divide the cost by 10 to find the 10% charge for delivery.
.
The cost of DAP including the 10% delivery charge
DAP is $24 per 50 kg plus the 10% delivery charge.
To calculate 10% of $24 = 24/10 = $2.40.
The cost of DAP including the cost of delivery = $24 + $2.40 = $26.40, which was rounded up to $27.
The cost of UREA including the 10% delivery charge
To calculate 10% of $16 = 16/10 = $1.60.
The cost of Urea including the cost of delivery = $16 + $1.60 = $17.60, which can be rounded up to
$18.
DAP is therefore $27 per 50 kg bag.
Urea is $18 per 50 kg bag.

Quick Test 13 – Collection and delivery charges
1

DAP is $65 per 50 kg bag. Urea is $33 per 50 kg bag. What is the cost of each of the fertilisers
including a 10% delivery charge?
Note down the answers and check your answers here/on page x

2

A 50 kg bag of DAP is $83. Urea is $42 per 50 kg bag. What is the cost of each of the fertilisers
including an 8% delivery charge?

3

DAP is $62 per kg. For a 50 kg bag Urea is $36. What is the cost of each of the fertilisers
including a 5% delivery charge?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 7
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Estimating the amount of fertiliser
Total cost of fertilisers including delivery
Now Tad and Mim work out how many bags of fertiliser they need, as well as the total cost of the
fertiliser.
DAP is $27 per 50 kg bag, including delivery.
Urea is $18 per 50 kg bag, including delivery.

How many bags of DAP do they need?
Tad and Mim need 125 kg of DAP.
125/50 = 2.5
They need 2.5 bags of DAP which will cost $27 each.
This can be multiplied in parts: $27 x 2 plus $27 x 0.5 = $54 + $13.50 = $67.50
The cost of 2 ½ bags of DAP including collection and delivery = $67.50

How many bags of Urea do they need?
Because application rates are the same, they will also need 2.5 bags of Urea.

The cost of the Urea = $18 x 2.5
Multiply in parts: $18 x 2 plus $18 x 0.5 = $36 + $9 = $45.
The cost of 2 ½ bags of UREA including collection and delivery = $45.
Total cost of the fertilisers that Tad and Mim need (125 kg of each) = $67.50 + $45 = $112.50.

Quick Test 14 – Total cost of fertiliser
1

A farmer wants 175 kg of DAP fertiliser. A 50 kg bag costs $35 (including delivery). How many 50
kg bags will the farmer need and what will be the cost of the bags of fertiliser?

2

A farmer wants 225 kg of Urea fertiliser. A 50 kg bag costs $16 (including delivery). How many 50
kg bags will the farmer need and what will be the cost of the bags of fertiliser?

3

A farmer wants 175 kg of DAP fertiliser and 75 kg of Urea fertiliser. A 50 kg bag of DAP costs $40
(NOT including delivery). A 50 kg bag of Urea costs $15 (NOT including delivery). How many 50
kg bags will the farmer need of DAP? How many 50 kg bags of Urea? What will be the total cost
of the bags of fertiliser?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 7
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Estimating the amount of fertiliser
Total cost of fertilisers for three 50 kg bags
I can only sell whole bags of 50 kg. Therefore the
total cost of Tad and Mim’s fertiliser will be higher
than they expected.
Tad and Mim need to round up any half bags they require of each type of fertiliser to whole bags.

Tad and Mim need 2.5 bags of each fertiliser, so they will need to buy 3 bags of each.
3 sacks of DAP= $27 x 3 = $81
3 sacks of Urea = $18 x 3 = $54
Therefore the total cost for 3 sacks (50 kg each) of DAP and 3 sacks (50 kg each) of Urea is
$135

Back to Uno How Farm Visit 7

Number of goats that need to be sold to pay for the fertiliser
Tad and Mim need $135 to pay for the fertiliser.
If they sell two goats for $60 each, they will only have $120.
Therefore they will have to sell three goats, which would give them $180 (60 x 3), unless they find
another way. They could sell two goats for $120 and pay the extra $15, or they could sell the surplus.

Quick Test 15 – How many goats need to be sold to pay for the fertiliser?
1

A farmer needs 125 kg of DAP. How many 50 kg bags would he need to buy? What is the total
cost if they are $32 per 50 kg bag (plus 10% delivery)? How many goats would they need to sell if
the goats are worth $52 each?

2

A farmer needs 675 kg of Urea. How many 50 kg bags would he need to buy? What is the total
cost if they are $43 per 50 kg bag (plus 10% delivery)? How many goats would they need to sell if
their goats are worth $60 each?

3

A farmer needs 300 kg of DAP and 290 kg of Urea. How many 50 kg bags would he need to buy
of each? DAP is $38 per 50 kg bag. Urea is $18 per 50 kg bag. What is the total cost of the
fertiliser (plus 10% delivery)? How many goats would they need to sell if their goats are worth $50
each?
Note down the answers and check them with the answers at the back of this book

Back to Uno How Farm Visit 7
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Estimating the amount of fertiliser
Surplus fertiliser
Tad and Mim will have to buy 3 sacks of DAP and 3 sacks of Urea. They only need 125 kg of
each.
They will have 25 kg of DAP (150 kg -125 kg) and 25 kg of Urea (150 kg - 125 kg) left which they do not
need.
Their neighbour Iyro will buy the remainder. How much should they charge him for it?
25 kg is half a bag, so they would halve the cost that they have paid for the 50 kg bag.
So for DAP, the price of 25 kg would be $27 ÷ 2 = $13.50.
For Urea, the price of 25 kg would be $18 ÷ 2 = $9.
Therefore the price of 25 kg of DAP and 25 kg of Urea would be $22.50, which Mim has rounded up to
$23 as she does not want to lose any money.
This means that Tad and Mim will only have to sell 2 goats for $120. The money from Iyro will mean
they have $143 which is more than enough for the fertiliser.

Quick Test 16 – Calculating and charging for surpluses
1

A farmer needs 175 kg of DAP. The DAP is only sold in 50 kg bags which are $42 each (including
delivery). How many 50 kg bags will he need to buy? How much surplus will he have? What
should he charge another farmer for this surplus?

2

A farmer needs 420 kg of Urea. His supplier can only sell him 50 kg bags, at $25 per bag
(including delivery). How many 50 kg bags will he need? How much surplus will he have? What
should he charge his neighbour for this surplus?

3

A farmer needs 310 kg of DAP and 275 kg of Urea. His supplier can only sell him 50 kg bags.
Including delivery, DAP is $35 per bag and Urea is $20 per bag. How many 50 kg bags of each
will he need? How much surplus of each will he have? What should he charge his neighbour for
the surpluses?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 7
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Calculating the amount of spray required
Levels of infestation

Insects are always present in the crops we grow –
many are not harmful to the crop (they can even
help the crop by eating other insect pests), but
others may be considered as pests that cause crop
damage and so reduce quality and yield. As well
as insect pests, diseases can also cause crop
damage.

Some pests are always present on your crop – some can be seen, some can be noted by the
damage they cause.
Pests can be controlled by many different farming practices. Good farming practices, such as crop
rotation, often prevent pest and disease outbreaks from happening at all.
If you do have a pest outbreak, you may consider controlling them with chemical pesticides. This is
an expensive practice, so you will need to decide if there are enough pests causing enough damage
to justify spraying. This is called the threshold level.
Threshold levels vary for different pests and different crops, and also depend on prices and the stage
of crop growth, but in reality are often based on the farmer’s access to pesticide and equipment, as
well as his/her experience and understanding of the crop.
Pest problems can develop very quickly – therefore, it is important that fields are checked regularly
for the presence of pests (this is termed “scouting for pests”) and any necessary action taken
promptly, before the pest problem gets out of hand.
As you can’t study the whole field in detail, you have to look carefully at selected places, called
sampling points. The next section tells you how to sample your field, in order to estimate the level
of pest problem that you have.

Back to Uno How Farm Visit 8
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Calculating the amount of spray required
Sampling Points

For fields below 2 ha, you should have
between 5 and 10 different sampling points
around the field.

Generally a good rule is to walk a “W” shape through the field, sampling from plants that are on the
edge and the middle of the field. These sample points should be equal in distance from each other.
Each sample may comprise several different plants – just be sure that you check the same number
of plants for each sample.

Different pests live on different parts of the plant (or even the soil), so you will need to thoroughly
check the whole plant (including the tops and bottoms of leaves), as well as the ground around it.
Count the number of pests that you see and write this number down for each sampling point.
Once you have counted the pests in all your sample points, you will need to bring these figures
together in order to work out the average (or mean) numbers of pests in each sample location.

Back to Uno How Farm Visit 8
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Uno How’s Farm Visit 8
Calculating the amount of spray required
Averages
An average (also called mean) is a value that best represents a set of numbers or data.
Average values can be calculated from a set of numbers. To calculate an average value, add
up all the numbers in your set of data and divide these by the number of values you have.

Tad and Mim have checked their maize field for pests in 5 different places: Tad covered 3 sample
locations and Mim covered 2.
Tad found 10, 17 and 20 caterpillars on the 20 maize plants that he checked in each of his 3 sample
locations.
Mim has found 9 and 19 caterpillars on the 20 maize plants that she checked in each of her 2 sample
locations.
Therefore, for all the sample points, you have the following set of 5 values: 10, 17, 20, 9, 19
Adding these together = 10 + 17 + 20 + 9 + 19 = 75 caterpillars in total.
To find the average of these values you divide 75 by 5 = 75 / 5= 15.
This means that an average of 15 caterpillars were found on each cluster of 20 maize plants in each
sample location.
Uno advises Tad that the threshold level has been exceeded – that is, 15 caterpillars seen on
clusters of 20 plants is enough to justify spraying with a chemical pesticide.

Quick Test 17 – Calculating averages
1

Sampling 10 plants in 6 locations around a field, a farmer found the following number of pests:
7, 9, 5, 9, 10, 8. Work out the average number of pests that are present in each sample. The
extension agent recommends spraying at a threshold level of 10 pests per 10 plants. Should the
farmer spray or not?

2

A farmer finds the following number of pests on 8 samples of pumpkin plants, each sample taken
from 5 plants: 10, 18, 12, 21, 19, 15, 17, 20. What is the average number of pests per sample and
also per plant? He knows he needs to spray at a threshold level of 3 pests per plant. Does he
need to spray?

3
a)
b)
c)

Find the averages of the following sets of data:
2, 5, 7, 8, 10, 4
27, 30, 28, 35
17, 18, 9, 16, 14, 17, 20, 13

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 8
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Calculating the amount of spray required
Spraying
The Sprayer and types of spray

Although there are many different types of pesticide, herbicide and fungicide, the choice available to
farmers, in local markets and ministry depots, is often limited.
The right choice of chemical will depend on the pest, the crop, their stage of growth, the market and
what equipment the farmer has for spraying.
Chemicals come in different forms (formulations), which means that they need preparing and
applying in different ways. Some chemicals are applied as powders or granules but, more commonly,
they are applied as sprays.
These sprays are normally prepared by mixing liquid concentrates with the correct amount of water,
forming a spray solution.
When applying any chemical, it is important to select the right equipment for the job.
On small farms, the most common equipment used to spray crops is a knapsack sprayer. Knapsack
sprayers come in different sizes – their spray tanks vary in capacity (or volume). It is important to
know what this capacity is.

Back to Uno How Farm Visit 8
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Application rate of the pesticide
Once you have chosen the correct chemical to use on your crop, you will need to work out how much
to apply. Every pesticide, herbicide and fungicide has its own recommended rate of application for
different crops, which also depend on the crop’s stage of growth.
These application rates are provided on the label of the bottle (or packet, if the chemical is in the
form of granules or powder).
Volume of Pesticide to Apply per Unit Area
In its simplest form, an application rate is shown as the volume of chemical that should be applied
per unit area. This may be in litres per hectare (l/ha) for example.
The chemical Tad and Mim want to use has an application rate of 1 litre per hectare.
Remember that:
2

1 litre = 1000 millilitres (ml) and 1 hectare = 10000 square metres (m ).
2

Therefore, 1 litre per hectare is the same as 1000 ml per 10000 m .
2

Because there are 10000 m in a hectare, we can divide 1000 ml by 10000 to work out the
application in millilitres per square metre:
1000ml/10000 = 0.1 ml/m

2

Therefore, an application rate of 1 litre per hectare is the same as an application rate of
2
0.1 ml/m .

Quick Test 18 – Working out the volume of chemical to apply per unit area
1 A farmer is using a pesticide that recommends an application rate of 0.5 litres per ha. What is this
2
in millilitres per m ? If his field is 0.75 ha, how much chemical will he need in total?
2 A farmer needs to spray at an application rate of 0.2 litres per ha. He knows his field is 0.5 acres.
How much chemical will he need?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 8
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Diluting the pesticide concentrate
2

The pesticides application rate of 1 litre per hectare = 0.1 ml/m . Of course, it would not be
practical to apply such a tiny amount of chemical to an area of crop like this. Therefore, because
chemicals are so “strong” (concentrated) they have to be mixed with water first. This is called
dilution. Once a spray concentrate has been diluted with water it is called a spray solution.
When preparing spray solutions, you need to ensure that you mix the right amount of chemical with
the right amount of water – that it, dilution rates need to correct. Dilution rates are normally provided
on pesticide bottles, but may be shown in different ways: dilution factors; dilution percentages
and dilution ratios. These are described below.
Dilution Factors
Dilution instructions may provide a volume of pesticide (weight for powdered pesticides) to be made
up with water to a given volume. This is called a dilution factor.
Using the above example, the pesticide label may instruct you to put 100 millilitres (0.1 litres) of
pesticide concentrate in your tank, and then add water until you have 10 litres of spray solution in
total. This would be applied to 1000 square metres of land.
2

2

By dividing the volume of pesticide by the area of land = 100ml/1000m = 0.1 ml/m , we can see that
this is the same application rate as that provided previously, but in this case the label has also told
you how to dilute your pesticide.
The above example can be expressed as a dilution factor of 0.1 to 10 or, removing the decimal point,
1 to 100. This can also be described as 1 “part” chemical mixed with 99 “parts” of water to make 100
“parts” of solution.
When dilution factors are written in this way, it allows you to work out how much chemical and water
to mix together for different tank sizes.
For example: You have a 20 litre tank and are using a dilution factor of 1 part chemical to 100 parts
of solution. 1/100th of your tank will need to be filled with chemical and the rest water.
To work out what 1 “part” means for your 20 litre tank: 20 litres ÷ 100 = 0.2 litres of chemical.
Therefore, you will place 0.2 litres of chemical in the tank and fill the rest with water (20-0.2 = 19.8
litres of water).
NOTE: Dilution factors can be easily confused with dilution ratios (see below), because the same
: symbol may be used - but they are not the same!
For example, a dilution factor of 1:10 means 1 part chemical made up to 10 parts of solution, by
adding 9 parts of water.
But a dilution ratio of 1:10 means 1 part chemical added to 10 parts water.
It is important to make sure you understand the system being used when following any instructions
on your pesticide bottle.
Dilution Percentages
In Uno How Visit 5 (number of plants per hectare), you learnt that percentage values (%) mean how
much of something you have in 100. Dilution rates expressed as percentages are guiding you on
what volume of chemical you should have in a total volume of solution. Like dilution factors,

percentage dilution allows you to work out how much chemical to add to different sized spray
tanks.
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For example, you have a 20 litre spray tank. The chemical label tells you to dilute at 5%. This means
that you need 5 parts of chemical in 100 parts of spray solution (chemical plus water), which is the
same as having 5 ml of chemical added to 95 ml of water = 100 ml of solution in total.

To find 5% of 20 litres, first convert 5% to a decimal:
5% = 5/100 = 0.05
Multiply this 0.05 x 20 litres = 1 litre. This means that in order to have 5% dilution in your 20 litre
spray tank, you need to mix 1 litre of chemical with 19 (20 – 1) litres of water.
Dilution Ratios
A ratio is a relationship between two quantities. A ratio is often represented by the : symbol.
For example, if you have a ratio of 3:1 sheep to cattle, this means that you have three times more
sheep than cattle. So, if you have 30 sheep then this would mean you have 10 cattle (because 30 ÷
10 = 3).
Chemical spray instructions can describe dilution rates in terms of ratios. For example, a dilution
ratio of 1:4 would mean that 1 “part” chemical should be added to 4 “parts” of water. If you know the
volume of your spray tank, then knowing the dilution ratio will allow you to work out how much
chemical to add to the tank.
For the example above, with a dilution ratio of 1:4, for a 20 litre spray tank, first work out the total
number of “parts” that this ratio represents. This is 1 + 4 = 5
Therefore, for every 5 parts of spray, 1 part should be chemical. As for percentages, you can express
this as a decimal: 1/5 = 0.2.
Multiply this 0.2 x 20 litres = 4 litres. Therefore, for a dilution ratio of 1:4 you would need 4 litres of
chemical mixed with 16 (20-4) litres of water in your 20 litre spray tank.

Quick Test 19 – Dilution percentages and ratios
1

A pesticide label advises a dilution of 1%. Your spray tank is 15 litres. How much chemical
and how much water should you add to the tank to get to this dilution percentage?

2

A pesticide label advises diluting chemical : water at a ratio of 1:49. Your spray tank is 10
litres. How much chemical and how much water should you add to the tank to get to this
dilution ratio?

3

To achieve a 15% dilution rate, how much chemical should you have in a 50 litre spray tank?

4

If you have cocks:hens in a ratio of 1:5 and you have 5 cocks, how many hens would you
have?

5

If you have rams:ewes in a ratio of 1:20 and you have 66 heads of sheep in total, how many
rams and ewes do you have?

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 8
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Calculating the delivery rate of the sprayer

Sometimes, dilution instructions are not
provided – just the amount of chemical to apply
per unit area. In this case, you will have to work
out how how to dilute the chemical to achieve
this application rate. In order to do this, you
need to know your sprayer well.....

There are many different types of sprayer – these all vary in terms of the size of their tanks and their
delivery rate. It is important that you know what these are if you are to get your pesticide application
rate right.
The delivery rate tells us the volume of liquid that the sprayer releases per unit area. This will
depend on a number of things, such as the type, number and size of spray nozzles on the boom, as
well as how fast you walk.
There are several ways to determine the delivery rate of a sprayer. For small sprayers, the easiest
way is, at a slow, steady walking pace, to spray out a tankful of plain water to uniformly cover an
area and then measure this area. For example, if you covered a rectangular area of 20 x 6 m, one
2
tankful of your sprayer covers about 120 m .
There are other more accurate ways of calculating the delivery rate of your sprayer but these are
more complicated and are not covered in this module.

Delivery rate and amount of concentrate needed
Example a:
In this example, the total area covered by one spray tank (the delivery rate) is known.
Tad and Mim need to apply pesticide at a rate of 1 litre per hectare.
They work out that one tank of their knapsack sprayer sprays an area of 1000 square metres.
They can now work out how much chemical to add to one tank:
One spray tank covers 1000 ÷ 10000 = 0.1 ha
If they require 1 litre per ha, then they will need 0.1 litres (100 ml) for 0.1 ha.
They therefore need to add 100 millilitres (ml) of chemical to a spray tank and fill it up with water.
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Example b:
This example is different, because the calculation is based on a sprayer output provided as litres per
hectare.
You know that your spray tank holds 15 litres and that your sprayer output is 250 litres/hectare.
You can now work out what area you can spray from a tankful of spray (which is the same form as
Example a above):
15/250 = 0.06. This means that one spray tank covers 0.06 hectares..
The pesticide label tells you to spray at a rate of 2 litres/hectare.
You can now work out how much chemical to add to one tank:
2 litres of chemical is required for 1 ha. Therefore, 2 x 0.06 litres is required for 0.06 ha = 0.12 l (120
ml).
You therefore need to add 120 millilitres (ml) of chemical to a spray tank and fill it up with water.

Quick Test 20 - Calculating the delivery rate of the sprayer

1 You are working out the delivery rate of your sprayer. One full tank of 10 litres covers an area of
2
25m x 50m. What is the delivery rate of the whole tank? Can you work this out in m per litre?

2

What is the delivery rate of a spray tank that covers an area of 30 x 40 metres? Can you estimate
this area in acres?

3 You need to apply pesticide at a rate of 0.5 litres of chemical per hectare.
The delivery rate of your sprayer is 1500 square metres.
How much chemical should you add to one tank?

4 You need to apply pesticide at a rate of 1.5 litres of chemical per hectare.
You know your spray tank holds 15 litres and that its output is 100 litres per hectare.
Work out what area you can spray from one tankful of chemical and, from this, what volume of
chemical to add to one full spray tank.

Note down the answers and check them with the answers at the back of this book
Back to Uno How Farm Visit 8
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Uno How’s Farm Visit 8
Amount of spray required
Safety when using chemical sprays
It is not within the scope of these numeracy training notes to go into the details of the safe use of
pesticides.
But you need to be aware that agricultural chemicals can be very harmful if not used properly– they
can harm you (when you apply the spray); the person eating the crop later on; as well as wildlife and
the environment (both where the crop is sprayed and where it is disposed of).
For this reason you must always:


Select the correct spray for your crop and pest very carefully;



Follow the instructions provided on the bottle carefully – use the correct dilution and
application rates;



Spray using a proper, well cared for sprayer using adequate clean water;



Spray wearing the right safety equipment (this will depend on the chemical but may include
waterproof overalls, gloves, a mask or respirator and rubber boots).



Chemical sprays are generally extremely poisonous and can be lethal if consumed. Never
allow the chemical or spray to touch your skin and always wash well after using them.



Store chemical bottles in their original well-labelled containers in a cool, dry, locked store,
well away from children and animals.



Always spray during the right environmental conditions (for example, not on a windy day);



Following the instructions provided on the bottle, be careful not to spray too close to
harvest/eating (the minimum number of days before harvest/eating are provided for different
crops);



Keep your spray equipment separate to that used for other tasks. Even if you wash it well, it
is hard to remove all traces of chemical/spray. For example, if you use a sprayer for
herbicides and then pesticides, you will likely cause damage to your crops!



It is difficult to dispose of unused spray chemicals safely, so you should always carefully plan
your application and dilution rates, so that you do not have left-over waste spray after
spraying.



When getting rid of empty, dry chemical and spray containers, always puncture them so that
they cannot be reused.

Back to Uno How Farm Visit 8
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Uno How’s Farm Visit 8
Amount of spray required
Calculating the cost of the spray

If you know how much chemical you have to
apply per unit area, the total area of the land to
be sprayed and the cost of the chemical you plan
to use, you can work out the total cost of
spraying your crop.

Tad and Mim know how many square metres their 20 litre tank covers. To calculate the cost of spray
they would firstly work out how many tanks of spray are needed, then how many litres of chemical
they need for that many tanks of spray.

Tad and Mim need to spray 1.25 hectares of land.
One spray tank covers 1000 square metres of land – which is 0.1 hectare. To spray 1.25 hectares,
they therefore need to apply: 1.25 / 0.1 = 12.5 tanks of spray.
Each tank requires 100 ml of chemical, which is 0.1 litre.
Therefore, they need 0.1 x 12.5 = 1.25 litres of chemical.
The chemical they want to use costs $10 for a 1 litre bottle.
They can buy 2 bottles at a cost of 2 x $10 = $20.
If they sell what they do not use to Iyro, it will cost them only: 1.25 X $10 = $12.50.

For example

Quick Test 21 Calculating the cost of the spray

1

You have worked out that you need 15 tanks of spray for your fields and that each tank requires
50ml of chemical. Chemical is sold at a cost of $20 for a bottle of 500ml. What will be the total
cost of the chemical that you buy?
Note down the answers and check them with the answers at the back of this book

Back to Uno How Farm Visit 8
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Calculating the amount of spray required
The amount of spray required for Iyro’s field
Iyro’s field is shown below:

50 m

100 m

2

The area of Iyro’s field is 50 x 100 = 5000 m = 0.5 ha
Iyro will borrow Tad and Mim’s spray tank which covers 1000 square metres of land – which is 0.1
hectare. To spray 0.5 hectares, Iyro will therefore need to apply 5 tanks of spray.
Each tank requires 100 ml of chemical, which is 0.1 litre.
Therefore Iyro needs 0.1 x 5 = 0.5 litres of chemical.
Iyro is buying 0.75 litres of chemical from Tad and Mim.
They are charging him $7.50 ($20.00 - $21.50)
He will have 0.25 litres of chemical left.

You have now completed Module 2
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Answers and Explanations to Quick Tests
Quick Test 1 – Calculating and estimating total weight of seed
Answers
1
67.5 kg Estimate 75 kg
2
$181.50 Estimate $180
3a 75
Estimate 80
3b 178.5
Estimate 189
3c 129.5
Estimate 148
3d 97.5 Estimate 105
Explanation
1 4.5 x 15 = 4 x 15 plus 0.5 x 15 = 60 + 7.5 = 67.5
Estimate = 5 x 15 = 75
2 30.25 x 6 = 30 x 6 plus 6 x 0.25 = 180 + 1.25 = 181.65
Estimate 30 x 6 = 180
3a 10 x 7.5 = 75 (move decimal point one place to the right) Estimate 10 x 8 = 80
3b 21 x 8.5 = 21 x 8 plus 21 x 0.5 = 168 plus 10.5 = 178.5
Estimate 21 x 9 = 189
3c 37 x 3.5 = 37 x 3 plus 37 x 0.5 = 111 plus 18.5 = 129.5
Estimate 37 x 4 = 148
3d 15 x 6.5 = 15 x 6 plus 15 x 0.5 = 90 + 7.5 = 97.5
Estimate 15 x 7 = 105

Back
Quick Test 2 – Calculating sowing rates per hectare
Answers
1
Hectare: 17.5 kg/ha Acres: 7 kg/acre
2
Hectare: 20 kg/ha. Acres: 8 kg/acre
3
Hectare: 12.31 kg/ha, round up to 12.5 kg/ha. Acres: 5 kg/acre
Explanation
1 Hectares:
35 ÷ 2 = 17.5 kg/ha
Acres:
35 ÷ 5 = 7 kg/acre
2

Hectares:
60 ÷ 3 = 20 kg/ha
Acres:
60 ÷ 7 ½
Multiply by 2 to get rid of the fraction
120 ÷ 15 = 8 kg/acre

3

Hectares:
40 ÷ 3 ¼ Multiply by 4 to get rid of the fraction
160 ÷ 13 = 12.31
Round up to 12.5 Sowing rate is 12 ½ kg/ha
Acres
40 ÷ 8 = 5 kg/acre

Back
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Quick Test 3 – Calculating the number of plants per square metre
Answers
1
10.8 seedlings per sq metre, if 4 seeds are planted per point, with a germination rate of 90%.
2
12.8 seedlings per sq metre, if 4 seeds are planted per point, with a germination rate of 80%.
Explanation
1

Find the area represented by one plant = 0.7 x 0.5
You know 0.7 is equal to 7/10 and 0.5 is equal to 5/10 so 7/10 x 5/10 = 35/100 = 0.35 sq m
Plants in 1 sq metre = 1 ÷ 0.35
0.35 is almost a third, so you know the answer is going to be near 3.
Multiply both numbers by 100 to get rid of the decimal so calculate 100 ÷ 35

There are 2.85 plants per 1 sq m, which we can round up to 3 plants per square metre.
Sowing 4 seeds per point = 4 x 3 = 12 seeds per sq metre
Germination rate of 90% = 12 x 90% = 12 x 90/100 = 0.12 x 90 = 0.12 x 9 x 10 = 1.08 x 10 = 10.8
Allowing for a germination rate of 90% there are 10.8 seedlings per sq m if 4 seeds are planted
per point.
2

Find the area represented by one plant = 0.6 x 0.4
You know 0.6 is equal to 6/10 and 0.4 is equal to 4/10 so 6/10 x 4/10 = 24/100 = 0.24 sq m
Plants in 1 sq metre = 1 ÷ 0.24 You can approximate this to 4
There are approximately 4 plants per 1 sq metre
Sowing 4 seeds per point = 4 x 4 = 16 seeds per sq metre
Germination rate of 80% = 16 x 80% = 16 x 80/100 = 0.16 x 80 = 0.16 x 8 x 10 = 1.28 x 10 = 12.8
Allowing for a germination rate of 80% there are 12.8 seedlings per sq m if 4 seeds are planted
per point.

Back
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Quick Test 4 – Calculating the number of seedlings per ha and per acre after thinning
Answers
1
80000 seedlings per ha after thinning. 32400 seedlings per acre after thinning.
2
60000 seedlings per ha after thinning. 24300 seedlings per acre after thinning.
3
2000 trees per ha. 810 trees per acre.
Explanation
1

Find the area represented by one planting point = 0.5 x 0.5
5 x 5 = 25. Replace the decimal point to 2 places = 0.25.
1 planting point represents 0.25 sq m which is ¼ sq m.
The number of planting points in 1 sq m = 1 ÷ ¼ = 4, so there are 4 planting points per sq m.
Sowing 4 seeds per point = 4 x 4 = 16 seeds per sq m.
Germination rate of 90% = 16 x 90% = 16 x 90/100 = 16 x 0.9 = 14.4 seedlings per sq m.
Thinning to 2 seedlings per point = 4 points per sq m. x 2 seedlings per point = 8 seedlings per sq m.
Hectares:
To find number of seedlings per ha once thinned: 8 x 10000 = 80000 seedlings per ha after thinning
Acres:
To find number of seedlings per acre once thinned: 8 x 4050
Multiply this in parts: 8 x 4000 plus 8 x 50 = 32000 + 400 = 32400 seedlings per acre after thinning

2

Find the area represented by one planting point = 0.6 x 0.5
6 x 5 = 30. Replace the decimal point to 2 places = 0.30
1 planting point represents 0.3 sq m.
The number of planting points in 1 sq m = 1 ÷ 0.3 = 3.3, so there are approximately 3 planting points
per sq m.
Sowing 4 seeds per point = 4 x 3 = 12 seeds per sq m.
Germination rate of 70% = 12 x 70% = 12 x 70/100 = 12 x 0.7 = 8.4 seedlings per sq m.
Thinning to 2 seedlings per point = 3 points per sq m. x 2 seedlings per point = 6 seedlings per sq m.
Hectares:
To find number of seedlings per ha once thinned: 6 x 10000 = 60000 seedlings per ha after thinning.
Acres:
To find number of seedlings per acre once thinned: 6 x 4050
Multiply this in parts: 6 x 4000 plus 6 x 50 = 24000 + 300 = 24300 seedlings per acre after thinning.

3

Find the area represented by one tree = 2 x 2.5 = 5 sq m.
Trees in 1 sq m = 1 ÷ 5 = 0.2 trees per sq m.
Hectares: To find number of trees in 1 ha: 0.2 x 10000 = 2000 trees per ha.
Acres: To find number of trees per acre: 0.2 x 4050
0.2 is equal to 1/5 which is the same as dividing by 5 so the number of trees per acre = 4050/5 = 810
trees per acre.

Back
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Quick Test 5– Application rates and amount of seed required
Answers
1 37.5 kg
2 80 kg
3 7 kg
4 13.75 kg
Explanation
1

2.5 x 15
Multiply this in parts: 2 x 15 plus 0.5 x 15
Multiplying by 0.5 is the same as dividing by 2 so 0.5 x 15 = 7.5 and 2 x 15 = 30
so 2.5 x 15 = 30 + 7.5 = 37.5

2

10 x 8 = 80

3

0.5 x 14
Multiplying by 0.5 is the same as dividing by 2 so 0.5 x 14 = 7

4

11 x 1.25
Multiply this by splitting up the sum: 11 x 1.25 = 10 x 1.25 plus 1 x 1.25 = 12.5 plus 1.25 = 13.75

Back

Quick Test 6– Calculating cost of seed
Answers
1 He will need 30 kg of seed. Total cost $150
2 He will need 16.5 kg of seed. Total cost $115.50
3 He needs 52 kg of seed. Total cost $208
4 He needs 3 kg of seed. Total cost $18
Explanation
1

Amount of seed required = 2 x 15 = 30 kg.
Cost of seed = 30 x $5 = $150

2

Amount of seed required = 1.5 x 11 = 1.5 x 10 plus 1.5 = 15 + 1.5 = 16.5 kg.
Cost of seed = 16.5 x $7 = 16 x 7 plus 0.5 x 7 = 112 + 3.5 = $115.50

3

Amount of seed required = 4.33 x 12 = 4 x 12 plus 0.33 x 12 = 48 + 4 = 52 kg.
Cost of seed = 52 x $4 = $208

4

Amount of seed required = 0.25 x 12 = 3 kg (multiplying by 0.25 is the same as dividing by 4).
Cost of seed = 3 x $6 = $18

Back
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Quick Test 7 – Calculating interest (method 1)
Answers
1 Interest is $6.50 Total cost of seed with interest $71.50
2 Interest is $5.70 Total cost of seed with interest $62.70
Explanation
1

Calculate 10% interest
10% as a decimal is 0.1: $65 x 0.1 = $6.50
Total cost with interest = $65 + $6.50 = $71.50

2

Calculate 10% interest
10% as a decimal is 0.1: $57 x 0.1 = $5.70.
Total cost with interest = $57 + $5.70 = $62.70

Back
Quick Test 8 – Calculating interest (method 2)
Answers
1 Total cost of seed with interest $82.50
2 Total cost of seed with interest $137.50
3 Total cost of seed with interest $54
4 Total cost of seed with interest $156.88
Explanation
1

Calculate the 110% interest
110% as a decimal = 1.1, so 110% of $75 = 1.1 x 75
Split into parts: 1 x 75 plus 0.1 x 75 = 75 + 7.5 = 82.5
Total cost with interest = $82.50

2

Calculate the 110% interest
110% as a decimal = 1.1, so 110% of $125 = 1.1 x 125
Split into parts: 1 x 125 plus 0.1 x 125 = 125 + 12.5 = 137.5
Total cost with interest = $137.50

3

Calculate the 108% interest
108% as a decimal = 1.08, so 108% of $50 = 1.08 x 50
To multiply by 50, multiply by 100 and halve the answer. 1.08 x 100 = 108
Half of 108 = 54
Total cost with interest = $54

4

Calculate the 106% interest
106% as a decimal = 1.06, so 106% of $148 = 1.06 x 148
Split into parts: 1 x 148 plus 0.06 x 148
0.06 x 148 can be simplified by multiplying both sides by 100, and then dividing the answer by 100
= 6 x 148 = 888 divided by 100 = 8.88
So 1 x 148 plus 0.06 x 148 = 148 + 8.88 = 156.88
Total cost with interest = $156.88

Back
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Quick Test 9 – Paying with the crop at harvest time
Answers
1
2
3

30.25 kg of maize will be needed at harvest time, which is slightly more than the amount he is
getting.
23.83 kg of sorghum will be needed at harvest time, which is more than the amount he is
getting.
38.5 kg of sorghum will be needed at harvest time, which is more than the amount he is getting.

Explanation
1

Calculate the 10% interest charge
Using method 1:
10% as a decimal = 0.1, so 10% of $55 = 0.1 x $55 = $5.50
Cost of seed including 10% interest = 55 + 5.50 = $60.50
Maize will be worth $2 at harvest.
Maize needed to pay for the seed = 60.50 ÷ 2 = 30.25
Maize needed to pay back cost of seed at harvest time ($60.50) = 30.25 kg

2

Calculate the 10% interest charge
Using method 1:
10% as a decimal = 0.1, so 10% of $65 = 0.1 x $65 = $6.50
Cost of seed including 10% interest = 65 + 6.50 = $71.50
Sorghum will be worth $3 at harvest.
Sorghum needed to pay for the seed = 71.50 ÷ 3 = 23.83
Sorghum needed to pay back cost of seed at harvest time ($71.50) = 23.83 kg

3

Calculate the 10% interest charge
Using method 1:
10% as a decimal = 0.1, so 10% 0f $70 = 0.1 x $70 = $7
Cost of seed including 10% interest = 70 + 7 = $77
Sorghum will be worth $2 at harvest.
Sorghum needed to pay for the seed = 77 ÷ 2 = 38.5
Sorghum needed to pay back cost of seed at harvest time ($77) = 38.5 kg

Back
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Quick Test 10 – How many goats need to be sold?
Answers
1 17.6 kg of sorghum will be needed at harvest time. The farmer would need to sell 3 goats,
unless they sold 2 goats for $80 and added another $8.
2 The farmer would need to buy 20 kg of seed for $66 (including the 10% interest). They would
need 22 kg of sorghum at harvest time to pay for the seeds. They would need to sell 2 goats,
unless he sold 1 goat for $60 and added another $6.
3 The farmer would need to buy 16.5 kg of seed for $90.75 (including the 10% interest). They
would need 55 kg of sorghum at harvest time to pay for the seeds. They would need to sell 3
goats, unless he sold 2 goats for $80 and added another $10.75
Explanation
1

Calculate the 10% interest charge
Using method 1:
10% as a decimal is 0.1, so 10% of $80 = 0.1 x $80 = $8
Cost of seed including 10% interest = 80 + 8 = $88
Sorghum will be worth $5 at harvest.
Sorghum needed to pay for the seed = 88 ÷ 5 = 17.6
Sorghum needed to pay back at the cost of seed at harvest time ($88) = 17.6 kg
Goats are worth $40. Number of goats needs to sell = $88 ÷ 40 = 2 rem. 8 so the farmer would need
to sell 3 goats, unless they sold 2 goats for $80 and added another $8.

2

Amount of seed would need to buy = application rate x size of field = 10 x 2 = 20 kg of seed
Cost of seed = 20 x $3 = $60
Calculate the 10% interest charge if paying at harvest time
Using method 1:
10% as a decimal = 0.1, so 10% of $60 = 0.1 x $60 = $6
Cost of seed including 10% interest = 60 + 6 = $66
Sorghum will be worth $3 at harvest. Sorghum needed to pay for the seed = 66 ÷ 3 = 22 kg
Goats are worth $60. Number of goats needs to sell = $66 ÷ 60 = 1 rem. 6 so the farmer would need to
sell 2 goats, unless he sold 1 goat for $60 and added another $6.

3

Amount of seed would need to buy = application rate x size of field = 11 x 1.5 = 16.5 kg of seed
Cost of seed = 16.5 x $5 = 16 x 5 plus 0.5 x 5 = 80 + 2.5 = 82.5
Calculate the 10% interest charge if paying at harvest time
Using method 1:
10% as a decimal = 0.1, so 10% of $82.50 = 0.1 x 82.50 = $8.25
Cost of seed including 10% interest = 82.50 + 8.25 = $90.75
Sorghum will be worth $5 at harvest. Sorghum needed to pay for the seed = 90.75 ÷ 5 = 18.15 kg
Goats are worth $40. Number of goats needs to sell = $90.75 ÷ 40 = 2 rem. 10.75 so the farmer would
need to sell 3 goats, unless he sold 2 goats for $80 and added another $10.75

Back
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Quick Test 11 – Calculating the amount of DAP and Urea required
Answers
1
2
3
4

DAP 225 kg. Urea 225 kg
DAP 40 kg. Urea 40 kg
DAP 262.5 kg. Urea 262.5 kg
DAP 180 kg. Urea 180 kg

Explanation
1

The amount of DAP which is required for 2.25 acres = 100 x 2.25 = 225 kg
The amount of Urea which is required for 2.25 acres = 100 x 2.25 = 225 kg

2

The amount of DAP which is required for 0.5 ha = 80 x 0.5 = 40 kg
The amount of Urea which is required for 0.5 ha = 80 x 0.5 = 40 kg

3

The amount of DAP which is required for 3.5 acres = 75 x 3.5
Split this into parts: 75 x 3 plus 75 x 0.5 = 225 + 37.5 = 262.5 kg
The amount of Urea which is required for 3.5 acres = 75 x 3.5
Split this into parts: 75 x 3 plus 75 x 0.5 = 225 + 37.5 = 262.5 kg

4

The amount of DAP which is required for 2 ha = 90 x 2 = 180 kg
The amount of Urea which is required for 2 ha = 90 x 2 = 180 kg

Back
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Quick Test 12 – Calculating costs and sacks of DAP and Urea fertiliser
Answers
1
2
3
4

50 kg of DAP = $25.50
50 kg of DAP = $22.50
25 kg of DAP = $12.50
25 kg of DAP = $10.75

50 kg of Urea = $15
50 kg of Urea = $14
25 kg of Urea = $6.25
25 kg of Urea = $6.25

Explanation
1

Calculate the cost of 1 kg of DAP then multiply by 50 to find 50 kg. Cost of 1 tonne = $510
1 kg = 510/1000 = $0.51
50 kg = 0.51 x 50
To multiply by 50, multiply by 100 and halve the answer
0.51 x 100 = 51 Half of 51 = 25.5
50 kg of DAP = $25.50
Calculate the cost of 1 kg of Urea then multiply by 50 to find 50 kg. Cost of 1 tonne = $300
1 kg = 300/1000 = $0.30
50 kg = 0.30 x 50
To multiply by 50, multiply by 100 and halve the answer
0.30 x 100 = 30 Half of 30 = 15
50 kg of Urea = $15

2

Calculate the cost of 1 kg of DAP then multiply by 50 to find 50 kg. Cost of 1 tonne = $450
1 kg = 450/1000 = $0.45
50 kg = 0.45 x 50
To multiply by 50, multiply by 100 and halve the answer
0.45 x 100 = 45 Half of 45 = 22.5
50 kg of DAP = $22.50
Calculate the cost of 1 kg of Urea then multiply by 50 to find 50 kg. Cost of 1 tonne = $280
1 kg = 280/1000 = $0.28
50 kg = 0.28 x 50
To multiply by 50, multiply by 100 and halve the answer
0.28 x 100 = 28 Half of 28 = 14
50 kg of Urea = $14

3

Calculate the cost of 1 kg of DAP then multiply by 25 to find 25 kg. Cost of 1 tonne = $500
1 kg = 500/1000 = $0.50
25 kg = 0.50 x 25
To multiply by 25, multiply by 100 and divide the answer by 4
0.50 x 100 = 50 50 ÷ 4 = 12.5
25 kg of DAP = $12.5
Calculate the cost of 1 kg of Urea then multiply by 25 to find 25 kg. Cost of 1 tonne = $250
1 kg = 250/1000 = $0.25
25 kg = 0.25 x 25
To multiply by 25, multiply by 100 and divide the answer by 4
0.25 x 100 = 25 25 ÷ 4 = 6.25
25 kg of Urea = $6.25

4

Calculate the cost of 1 kg of DAP then multiply by 25 to find 25 kg. Cost of 1 tonne = $430
1 kg = 430/1000 = $0.43
25 kg = 0.43 x 25
To multiply by 25, multiply by 100 and divide the answer by 4
0.43 x 100 = 43 43 ÷ 4 = 10.75
25 kg of DAP = $10.75
Calculate the cost of 1 kg of Urea then multiply by 25 to find 25 kg. Cost of 1 tonne = $250
1 kg = 250/1000 = $0.25
25 kg = 0.25 x 25
To multiply by 25, multiply by 100 and divide the answer by 4
0.25 x 100 = 25 25 ÷ 4 = 6.25
25 kg of Urea = $6.25

Back
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Quick Test 13 – Collection and delivery charges for DAP and Urea
Answers
1
2
3

Cost of 50 kg bag DAP with delivery = $71.50
Cost of 50 kg bag DAP with delivery = $89.64
Cost of 50 kg bag DAP with delivery = $65.10

Cost of 50 kg bag Urea with delivery = $36.30
Cost of 50 kg bag Urea with delivery = $45.36
Cost of 50 kg bag Urea with delivery = $37.80

Explanation
1

Calculate 10 % of the cost of DAP
65/10 = $6.5
Cost of 50 kg bag of DAP with delivery = 65 + 6.5 = $71.50
Calculate 10 % of the cost of Urea
33/10 = $3.3
Cost of 50 kg bag of Urea with delivery = 33 + 3.3 = $36.30

2

Calculate 8 % interest on the DAP
8% of $83 = $83 x 8/100 Simplify by dividing both numbers by 100 = $0.83 x 8 = $6.64
Cost of 50 kg bag of DAP with delivery = 83 + 6.64 = $89.64
Calculate 8 % interest on the Urea
8% of $42 = $42 x 8/100 Simplify by dividing both numbers by 100 = $0.42 x 8 = $2.56
Cost of 50 kg bag of Urea with delivery = 42 + 3.36 = $45.36

3

Calculate 5 % interest on the DAP
To find 5% of something it is easier to find 10% (by dividing by 10) and then halving the answer.
10% of $62 = 6.2. 5% = 6.2/2 = 3.1
Cost of 50 kg bag of DAP with delivery = 62 + 3.1 = $65.10
Calculate 5 % interest on the Urea
To find 5% of something it is easier to find 10% (by dividing by 10) and then halving the answer.
10% of $36 = 3.6. 5% = 3.6/2 = 1.8
Cost of 50 kg bag of Urea with delivery = 36 + 1.8 = $37.80

Back
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Quick Test 14 – Total cost of fertiliser
Answers
1
2
3

3.5 bags. Cost is $122.50 for 3.5 bags of DAP, including delivery.
4.5 bags. Cost is $72 for 4.5 bags of Urea, including delivery.
DAP: 3.5 bags. Cost is $154 for 3.5 bags of DAP, including delivery.
Urea: 1.5 bags. Cost is $24.75 for 1.5 bags of Urea, including delivery.

Explanation
1

Calculate the number of 50 kg bags = 175 ÷ 50 = 3 remainder 25 = 3.5 bags
Each bag costs $35. Cost of 3.5 bags = 35 x 3.5
Multiply in parts: 35 x 3 plus 35 x 0.5 = 105 + 17.5 = $122.50

2

Calculate the number of 50 kg bags = 225 ÷ 50 = 4 remainder 25 = 4.5 bags
Each bag costs $16. Cost of 4.5 bags = 16 x 4.5
Multiply in parts: 16 x 4 plus 16 x 0.5 = 64 + 8 = $72

3

DAP:
Calculate the number of 50 kg bags = 175 ÷ 50 = 3 remainder 25 = 3.5 bags
Each bag costs $40 NOT including delivery so calculate 10%
40 ÷ 10 = 4 so with 10% delivery a 50 kg bag = $44
Cost of 3.5 bags including delivery = 44 x 3.5
Multiply in parts: 44 x 3 plus 44 x 0.5 = 132 + 22 = $154
Urea:
Calculate the number of 50 kg bags = 75 ÷ 50 = 1 remainder 25 = 1.5 bags
Each bag costs $15 NOT including delivery so calculate 10%.
15 ÷ 10 = 1.5 so with 10% delivery a 50 kg bag = $16.5
Cost of 1.5 bags = 16.5 x 1.5
Multiply in parts: 16.5 x 1 plus 16.5 x 0.5 = 16.5 + 8.25 = $24.75

Back
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Quick Test 15 – How many goats need to be sold to pay for the whole sacks of fertiliser

Answers
1 3 bags. Cost is $105.6 including delivery for the 3 bags.
They would need to sell 3 goats, or 2 goats for $104 if they could put the extra $1.60
2 14 bags. Cost is $662.2 including delivery for the 14 bags.
They would need to sell 12 goats, or 11 goats for $660 if they could put the extra $2.20
3 DAP: 6 bags. Cost is $250.8 including delivery for the 6 bags.
They would need to sell 6 goats, or 5 goats for $250 if they could put the extra $0.80
Urea: 6 bags. Cost is $118.8 including delivery for the 6 bags.
They would need to sell 3 goats, or 2 goats for $100 if they could put the extra $18.80

Explanation
1

Number of 50 kg bags = 125 ÷ 50 = 2 remainder 25 = 2.5 bags. He would need to buy 3 bags
Each bag costs $32. Cost of 3 bags = 32 x 3 = $96
10% of $96 = 9.6 so total cost of the 3 bags = 96 + 9.6 = $105.60 including delivery
1 goat is worth $52.
105.6 ÷ 52 = 2 remainder 1.6, so they would need to sell 3 goats, or 2 goats for $104 if they could
put the extra $1.60

2

Number of 50 kg bags = 675 ÷ 50 = 13 remainder 25 = 13.5 bags. He would need to buy 14 bags
Each bag costs $43. Cost of 14 bags = 43 x 14 = 43 x 10 plus 43 x 4 = 430 + 172 = $602
10% of $602 = 60.2 so total cost = 602 + 60.2 = $662.20 including delivery
1 goat is worth $60.
662.2 ÷ 60 = 11 remainder 2.2, so they would need to sell 12 goats, or 11 goats for $660 if they
could put the extra $2.20

3

DAP: Number of 50 kg bags = 300 ÷ 50 = 6 bags. He would need to buy 6 bags
Each bag costs $38. Cost of 6 bags = 38 x 6 = $228
10% of $228 = 22.8 so total cost = 228 + 22.8 = $250.80 including delivery
1 goat is worth $50.
250.8 ÷ 50 = 5 remainder 0.8, so they would need to sell 6 goats, or 5 goats for $250 if they could
put the extra $0.80
Urea: Number of 50 kg bags = 275 ÷ 50 = 5 remainder 25. He would need to buy 6 bags
Each bag costs $18. Cost of 6 bags = 18 x 6 = $108
10% of $108 = 10.8 so total cost = 108 + 10.8 = $118.80 including delivery
1 goat is worth $50.
118.8 ÷ 50 = 2 remainder 18.8, so they would need to sell 3 goats, or 2 goats for $100 if they could
put the extra $18.80
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Quick Test 16 – Calculating and charging for surpluses
Answers
1 4 bags. They would have 25 kg left and charge $21 for this surplus.
2 9 bags. They would have 30 kg left and charge $15 for this surplus.
3 DAP: 7 bags. They would have 40 kg left and charge $28 for this surplus.
Urea: 6 bags. They would have 10 kg left and charge $4 for this surplus.
Explanation
1

The farmer wants 175 kg of DAP.
Number of 50 kg bags he has to buy = 175 ÷ 50 = 3 remainder 25 so he will need to buy 4 bags
Surplus is amount he has to buy (50 x 4) minus the amount the wants (175) = 200 – 175 = 25 kg.
The cost of 25 kg is half the cost of a 50 kg bag = 42 ÷ 2 = $21

2

The farmer wants 420 kg of Urea.
Number of 50 kg bags he has to buy = 420 ÷ 50 = 8 remainder 20 so he will need to buy 9 bags
Surplus is amount he has to buy (50 x 9) minus the amount the wants (420) = 450 – 420 = 30 kg.
To calculate the cost of 30kg find the cost of 10 kg and multiply by 3
Cost of 50 kg = $25 so 10 kg = 25 ÷ 5 = $5
Cost of 30 kg = 5 x 3 = $15

3

The farmer wants 310 kg of DAP.
Number of 50 kg bags he has to buy = 310 ÷ 50 = 6 remainder 10 so he will need to buy 7 bags
Surplus is amount he has to buy (50 x 7) minus the amount the wants (310) = 350 – 310 = 40 kg.
To calculate the cost of 40 kg find the cost of 10 kg and multiply by 4
Cost of 50 kg = $35 so 10 kg = 35 ÷ 5 = $7
Cost of 40 kg = $7 x 4 = $28
The farmer wants 290 kg of Urea.
Number of 50 kg bags he has to buy = 290 ÷ 50 = 5 remainder 40 so he will need to buy 6 bags
Surplus is amount he has to buy (50 x 6) minus the amount the wants (290) = 300 – 290 = 10 kg.
To calculate the cost of 10 kg we can divide the cost of the 50 kg bag by 5.
Cost of 50 kg = $20 so 10 kg = 20 ÷ 5 = $4
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Quick Test 17 – Calculating averages
Answers

1 Average number = 8 pests per sample. He should not spray.
2 Average number = 16.5 pests per sample which is 3.3 pests per plant. He should spray.
3 a. 6
b. 30
c. 15.5
Explanation
1

7 + 9 + 5 + 9 + 10 + 8 = 48
48 ÷ 6 samples = 8 pests per sample.
Because 8 is less than 10, he should not spray

2

10 + 18 + 12 + 21 + 19 + 15 + 17 + 20 = 132
132 ÷ 8 = 16.5 pests per sample (on 5 plants)
Pests per plant = 16.5 ÷ 5 = 3.3 pests per plant.
Because 3.3 is greater than 3, he should spray.

3

a
b
c

2 + 5 + 7 + 8 + 10 + 4 = 36 ÷ 6 = 6
27 + 30 + 28 + 35 = 120 ÷ 4 = 30
17 + 18 + 9 + 16 + 14 + 17 + 20 + 13 = 124 ÷ 8 = 15.5
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Quick Test 18 – Working out the volume of chemical to apply per unit area.
Answers

1
2

2

Application rate of 0.05 ml/m . The farmer would need 375 ml of chemical.
40.5 ml of chemical, which can be rounded to 41 ml

Explanation
2

1

0.5 litres per hectare is the same as 500 ml per 10000m .
We divide 500 ml by 10000 to work out the application in millilitres per square metre:
2
500ml/10,000 = 0.05 ml/m
2
0.75 ha is 10,000 x 0.75 = 7500 m .
Therefore, he will need 7500 x 0.05 = 375 ml of chemical for his field.

2

0.2 litres per hectare is the same as 200 ml per 10000m .
We divide 200 ml by 10000 to work out the application in millilitres per square metre:
2
200ml/10000 = 0.02 ml/m .
2
0.5 acres is: 0.5 x 4050 = 2025 m .
Therefore, the farmer will require 2025 x 0.02 = 40.5 ml of chemical for his field. This can be rounded
off to 40 ml.

2
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Quick Test 19 – Dilution rates, percentages and ratios
Answers
1
2

3
4
5

150 ml of chemical to be added. 14.85 litres of water to be added.
200 mls of chemical to be added. 9.8 litres of water to be added.
7.5 litres
25 hens in total
3 rams and 60 ewes

Explanation
1

1% = 0.01 in decimals
0.01 x 15 = 0.15 litres of chemical per tank, which is 0.15 x 1000 = 150 ml of chemical to be added.
15 – 0.15 = 14.85 litres of water to be added.

2

1 + 49 = 50 parts in total.
1/50 = 0.02
0.02 x 10 = 0.2 litres. This is 0.2 x 1000 = 200 mls of chemical to be added.
10 – 0.2 = 9.8 litres of water to be added.

3

15% = 0.15 in decimals.
0.15 x 50 = 7.5 litres.

4

5 x 5 = 25 hens in total.

5

1 + 20 = a total of 21 “parts”. Each part is 66 ÷ 21 = 3.14 which can be rounded down to 3.
Therefore, you have 3 rams.
You have 3 x 20 = 60 ewes = 63 sheep.

Back
Quick Test 20 - Calculating the delivery rate of the sprayer
Answers
1
2
3
4

1250 m2 covered by one tank of 10 litres. 125 m2 covered by one litre.
1200 m2 in total. Approximately 0.3 acres.

You need to add 75 millilitres (ml) of chemical to each spray tank of water.
2
2
One tank can cover 1500m and you need to spray at 0.15 ml/m .
Therefore, 1500 x 0.15 = 225 ml of chemical needed in one spray tank of 15 litres.

Explanation
2

1

25 x 50 = 1250 m covered by one tank of 10 litres.
2
1250 ÷ 10 = 125 m covered by one litre.

2

30 x 40 = 1200 m in total.
2
There are approximately 4000 m in an acre.
1200 ÷ 4000 = 0.3 acres.

3

0.5 litres per hectare is the same as 500 ml per hectare or 500 ÷ 10000 = 0.05 ml/m .
2
To find how much would be needed for 1500 square metres, multiply 0.05 ml/m x 1500 = 75ml.
You therefore need to add 75 millilitres (ml) of chemical to each spray tank of water.

2

2

4 The sprayer output is 100 litres per hectare. Therefore 15 litres will cover 15/100 = 0.15 hectare, which
is 1500 square metres.
2
The application rate is 1.5 litres/ha which is the same as 0.15 ml/m .
2
2
So, one tank can cover 1500m and you need to spray at 0.15 ml/m .
Therefore, 1500 x 0.15 = 225 ml of chemical needed in one spray tank of 15 litres.
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Quick Test 21 - Calculating the cost of the spray
Answers
1

The total cost of chemical to you will be $40 or $30 if you sell the leftover to a neighbour.

Explanation
1 You require 50 x 15 = 750ml of chemical.
One bottle will therefore not be enough – you will need to buy two bottles (totalling 1 litre) which will
cost you 2 x $20 = $40.
As you only require 0.75 litres of spray, you will have 1 – 0.75 = 0.25 litres (half a bottle) left over.
You could sell this to a neighbour for 0.5 X $20 = $10.
This means that the total cost of chemical to you will be $40 - $10 = $30.
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