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Line graphs
Line graphs are used when the data are continuous. The points are connected with a smooth line. If more than 
one line is plotted on a line graph, the lines should be in different colours and a key included. The following is 
an example of a table and the line graph drawn from the table.

Feed type and 
chicken group

Gain in mass of group of chickens (grams)

Day 3 Day 6 Day 9 Day 12 Day 15 Day 18 Day 21

Quickgro (1) 2 4 8 10 15 20 27 

Chicky (2) 1 2 3 7 12 16 20 

Energy Plus (3) 0 1 3 6 10 13 17 

Average gain in mass of chickens fed 
on 3 different feed types
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Histograms
A histogram is used when you have continuous data that must be plotted separately.

Average mass each week of chickens fed on Quickgro
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Unit 3 – Conditions related to soils
As part of your practical assessment, you may be asked to recognise some conditions related to soil properties 
and soil structure. Various soil conditions are described in the following table, with an explanation about the 
effect of each condition on plants.

Soil condition Description of soil 
condition

Explanation of effect 
on plants

Compacted soil Soil particles are pushed 
together so tightly that 
pore spaces disappear.

A crust on top of the 
soil prevents water, air, 
and plant roots from 
penetrating the soil.

Soil erosion Layers of soil are removed 
as a consequence of 
runoff from heavy rain, 
dust from cultivation, or 
slippage because of steep 
slopes.

Soil depth is reduced. 
With little humus and few 
nutrients, plants cannot 
grow vigorously. 

Waterlogged soil

 

All pore spaces are filled 
with water. No oxygen is 
available for plant roots.

Plant roots are unable to 
respire, which results in 
poor growth or death of 
the plant.

Clay soil

 

Very fine smooth soil 
particles. Yellow colour. 
Cold – takes a long time 
to warm up.

Drains slowly, has poor 
aeration, cold; plant 
growth is slow.
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Demonstrate knowledge of soil management practices

This achievement standard requires you to demonstrate knowledge of soil components; their effects on the 
properties of soil; and the management practices used to modify soil.

Components and properties of soil
Soil components include mineral matter, such as sand, silt, and clay; organic matter; soil organisms, such as 
earthworms and micro-organisms; and air and water. Properties are the physical, chemical and biological 
characteristics of soil.

Unit 1 – Soil components and soil texture
Soil components
Soil is made up of four main parts, or components.
1. Mineral matter – broken-up rock. Rock particles fall into one of three groups according to their size:

•	 clay – particles smaller than 0.002 mm (smallest)
• silt – particles from 0.002 mm – 0.02 mm
• sand – particles from 0.02 mm – 2 mm (largest).

2. Water.
3. Air, containing oxygen, carbon dioxide and other gases.
4. Organic matter – any organism that is or once was living. This includes living organisms such as earthworms, 

bacteria and fungi, and humus, which is decomposed organic matter, both plant and animal. The pie chart 
shows the approximate composition of loam soil. The ‘ideal’ soil for most agricultural and horticultural 
purposes contains about 45% mineral matter, 25% soil water, 25% soil air and 5% organic matter.

Water

Mineral matter

Air

Organic matter

L1 Agri LW.indb   35 11/08/11   4:55 PM



68  Agricultural and Horticultural Science 1.4 (AS 90920)

 ESA Publications (NZ) Ltd, Freephone 0800-372 266

1. Using information from the three preceding maps, describe the topography and soil type of the following 
three regions.

 a. Auckland:

 b. Marlborough:

 c. Taranaki:

2. From the lists below, choose the topography and the soil type of each of the following regions.

Topography Soil

Mainly hill country and mountains Mainly loams and sandy/pumice

Plains, mountains, hill country Clay and organic/highly fertile soil

Mainly plains Sandy/pumice

Clay

Mainly loams and clay

 a. Gisborne:

 b. Otago:

 c. Northland:

 d. Waikato:

 e. West Coast:

3. Give two reasons, related to topography, why it would be difficult to grow apples commercially in Otago.

4. Using information from the preceding text and maps, give reasons why grapes can be grown successfully in 
the Marlborough region.
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Unit 2 – Climatic factors
Climatic factors that determine the success or otherwise of a particular crop or type of farming in a region 
include rainfall, sunshine hours, wind and temperature (including frost).

Rainfall
Annual rainfall is the total rainfall in a region over a year. Rainfall affects 
fruit ripening and harvesting, crop quality, the amount of irrigation and 
drainage needed, storing of produce and the likelihood of pathogens 
(disease-causing organisms) affecting plants or animals, e.g. in wet 
conditions newborn lambs are likely to suffer from infections of the navel.

The amount of rain a region gets determines the amount of irrigation 
growers need to provide. Growing crops and farming in regions where 
the amount of rainfall is closest to that needed to support the growth of 
the primary produce benefits the grower as there will be less need for 
irrigation. For example, dairy farming needs large amounts of water for healthy grass growth. A dairy farmer 
in Canterbury might need to spend more on irrigation than a dairy farmer in Taranaki, where there is greater 
annual rainfall.

Annual rainfall can determine the types of pathogen that occur in a region. High annual rainfall is linked to the 
occurrence of fungal diseases. Crops susceptible to fungal disease, e.g. grapes, must be grown in areas of low 
annual rainfall to reduce the risk of being infected by fungi. There is also the risk of wet fruit splitting and rotting, 
and wool quality being downgraded if the wool becomes matted and discoloured.

Sunshine hours
Crops need sunlight to carry out photosynthesis and grow; and the warmth 
and light of the sun causes sugar production in fruit and vegetables, enabling 
ripening.

Regions such as Hawke’s Bay, which has on average 2 200 hours of sunshine 
each year, are preferable for growing fruit crops such as kiwifruit, apples and 
mandarins, to regions such as the West Coast, which has, on average, only 
1 855 hours of sunshine a year.

Growers can prune trees hard to remove foliage and increase the amount of light fruit receives.

Wind
Wind causes direct damage to plants, breaking or damaging branches, 
stems, leaves and fruit; and indirect damage, including blowing away 
pollinators such as bees, and redirecting drifting spray, such as insecticide. 
Wind increases transpiration rate and lowers air temperature, which slows 
growth.

The main direction of wind in New Zealand is from the west. Topography, 
vegetation and buildings all have an effect on wind speed and direction. 
Some types of primary produce are very susceptible to wind damage and 
therefore more suited to growing in sheltered areas, e.g. cut flowers, which are grown in Auckland.

Growers can protect crops from wind damage by using shelterbelts or greenhouses.
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Irish wasp to fight evil weevil

A tiny wasp from Ireland is to be used by scientists to fight the clover root weevil.

The weevil costs an estimated $150 million in lost production each year. 
The adult weevil chews clover leaves, while the larva attacks the clover roots 
and nodules.

The wasp will kill the weevil by injecting it with an egg that hatches and eats 
the weevil from the inside out.

 The two preceding articles give examples of ways in which scientists are trying to prevent pests and diseases 
from harming New Zealand’s primary industries.

 a. What would have been done in the past to control mealy bug and clover root weevil?

 b.  Explain why the techniques that scientists are starting to use to control mealy bug and clover root weevil 
are better for the environment than past methods were.

4. Complete the crossword.

Across

 1. When pesticide is blown away

 7. Pesticides can kill these

 8. One type of biological control agent

 9. Good spraying conditions

 11. Biological control does not use these
Down

 2. Suitable… is needed for the agent

 3. As agent numbers increase, pest numbers…

 4. Where pesticides accumulate

 5. These can accumulate in the soil with excess chemicals

 6. The pest is the agent’s…

 7. Chemical for spraying pests

 10. Speed of biological control
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of cellulose. Any cellulose that is not broken down in the caecum passes through the large intestine to be 
expelled in the dung.

The parts of the ruminant system are shown on the following diagram.

liver

reticulum

oesophagus

rumen

abomasum

anus

large intestine

rectum

small intestine

pancreas

omasum

caecum

Each organ in the ruminant digestive system has a specific function, as outlined in the following table. 

Name of organ Description of organ Function of organ

Mouth Food is ingested (taken 
into the body)

Jaw has a double hinge, which allows for sideways 
movement so the large molar teeth can grind the food. Large 
amounts of saliva mix with food to help move it along the 
oesophagus to the rumen. 

Oesophagus A long thin pipe that 
connects the mouth to the 
rumen

Muscles move the food along the pipe to the rumen. 
Rumination is the process where food is regurgitated 
(passed back up to the mouth) for chewing (chewing the cud) 
to help further grind and crush the cellulose cell walls of plants. 

Rumen – first 
stomach

A very large sac whose 
walls have projections 
called papillae, which 
absorb some digested 
material

Bacteria release digestive enzymes that ferment the food. 
Cellulose is broken down. Micro-organisms convert cellulose, 
starch and sugar into fatty acids; and proteins into amino 
acids. The rumen of an average-sized cow contains about  
100 litres of rumen liquid. Strong muscular walls mix and 
churn the contents – this movement helps micro-organisms 
attach themselves to all parts of the material being digested. 
Fatty acids are absorbed into the bloodstream.
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Food absorption
In all animal digestive systems, digested food particles and water are absorbed into the bloodstream in the 
small and large intestines. Millions of long thin villi grow inward from the intestine walls. As digested particles 
move past the villi, they are absorbed and pass directly into the bloodstream.

In the ruminant system, the first three stomachs also assist with absorption. The stomach walls are thick and 
very muscular because each stomach has to push the material through to the next. Each stomach can be 
identified by the type of lining it has on the stomach walls. The linings are different because each stomach has 
a different function.

In the rumen, the stomach walls are lined 
with papillae – small stubby projections 
that reach into the rumen to extract 
glucose and fatty acids.

The reticulum walls have a honeycomb 
surface, which traps food material for long 
periods, allowing large amounts of glucose 

and fatty acids to be absorbed. 

The omasum walls have deep, wide folds that 
look like very thick pages of a book. Digested food 
particles are enfolded in them and 70% of the 
water, some minerals and some other products of 
rumen fermentation are absorbed. 
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• Most regions in New Zealand have adequate and generally reliable rainfall. Plants need water for the process 
of photosynthesis, which produces glucose, the sugar essential for plant growth. In areas where there is 
reliable rainfall, pasture grows all year. In drier areas, farmers use irrigation systems to provide water for 
pasture growth.

Pasture composition
In New Zealand, most pastures are a mix of perennial grasses (plants that grow, flower, and produce seed 
year after year until they are re-sown after a number of years) and legumes, such as clover.

Grasses
Grasses provide animals with energy from carbohydrates in the leaf blades, as well as fibre or roughage in the 
form of cellulose. Three common pasture grasses are cocksfoot, perennial ryegrass, and fescue.

Cocksfoot Perennial ryegrass Meadow fescue

Legumes
Legumes are very rich in protein, which all animals need for growth and muscle development. Examples of 
legumes are lucerne, and red, white and subterranean clover. Clovers also increase the amount of nitrogen 
available to plants. Nitrogen is an important part of protein, essential for plant and animal growth. Bacteria living 
in nodules on clover roots fix nitrogen from the air into nitrates, of which some is used by the clover plant 
and some released into the soil. Plants can use nitrates for growth, but they cannot use nitrogen from the air.

 

Clover Lucerne
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Statement of purpose and method (page 3) 

1. a. IV:  Concentration of milk powder; 
  DV:   Weight of each calf after 5 weeks; 
  CVs:   Same housing conditions, same amount of fresh water given each day, feeding at the same time 

each day (any two).
 b. IV:  Amount of food given to each group of hens; 
  DV:   Number of eggs produced by each group in a 6-week period; 
  CVs: Same amount of water given to each group, same temperature, same light conditions (any two).
 c. IV: Length of time the parsley seeds were soaked.
  DV: Time taken to germinate.
  CVs: Volume of water in the beaker, light, temperature, seeds from same packet (any two).
2. a. Aim:   To find out the optimum time for parsley seeds to soak in water in order to bring about 

germination.
  Hypothesis:  The seeds soaked for 8 hours would germinate first, because they were soaked long 

enough to soften the seed coat, but not long enough to stop the seeds respiring and so 
kill the seeds.

 b. Repeat the investigation three times.

Recording, processing and interpreting data (page 7)

1. a. 13 b. 5 c. 16 d. 23
2.
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Amount of water applied daily (ml)

The relationship between amount of water given to seeds daily 
and time taken for seeds to germinate 

3. The seeds to which 10 ml water was applied daily germinated fastest. With only 5 ml of water, the seeds 
took more than twice as long to germinate. With more than 10 ml of water, there is a trend showing that the 
more water given daily, the longer the seeds took to germinate.

Answers 1.1 Achievement Standard 90918

L1 Agri LW.indb   165 11/08/11   4:56 PM



© ESA Publications (NZ) Ltd, Freephone 0800-372 266

In
d

ex

index

abomasum 106–7, 115
acidic soil 147
aeration 22, 37, 40, 42, 48, 53, 55, 

66
algae 85–6, 93–4 
alleles 128–9
anaerobic bacteria 94, 158 
animal food 110–16
animal marker 19
antibodies 116, 125, 133 
arable farming 81–3
artificial breeding 126–8
artificial insemination (AI) 126
averaging data 4

bacteria 29, 35–6, 42, 48–9, 55, 85, 
93–4, 105–6, 108, 133, 141–2, 
158–9 

baleage 20, 78, 134, 157 
bar graphs 6
base dressing 50 
basic soil 147
biological control 88–9, 103
bloat 29, 107, 143 
border dykes 49, 59
break feeding 156, 160
brucellosis 29

caecum 105–8, 114
calcium 19, 29, 51
calcium carbonate 51, 152 see also 

lime
carbohydrates 19–20, 82, 105, 107, 

110–13, 116, 141–2, 155 
carbon dioxide 35, 37, 76, 93 
cash crop 159
cellulose 105–8, 110, 112–15, 

141–2 
chaff 19, 105, 148
chromosomes 128
clay soil 2, 22, 37, 41–2, 51, 55, 66, 

152
climatic factors 65, 69–70, 75, 78, 

82

clover 19, 42, 49, 82, 110, 112, 116, 
141–2, 146, 157–8

colostrum 116, 125
combine harvester 65, 82, 155
compacted soil 22, 49, 97
compost 48–9, 55, 58, 85–7, 98, 

100, 103
concentrates 111, 113, 159
conservation of pasture 78, 113, 

134, 155, 157–9
cover crop 98 see also green manure
crop rotation 48–9, 55, 81, 98–100, 

103
cultivars 146, 148
cultivation 22, 40, 48–9, 52–3, 79, 

82–3, 97 see also over-cultivation

dairy farming 65–6, 69, 77–80, 93, 
114–16, 126, 155–7 

decomposers 36, 41, 51, 86 see also 
bacteria, fungi

digestibility of feed 111–14 
direct drilling see minimum tillage
disease status (of soil) 39, 42
diseases 29, 42, 55, 70, 100, 103, 

125–6, 133–4, 143, 153, 
159–60

ditches 58
drainage 23, 37, 40, 48–51, 53, 55, 

57–8, 66, 69, 152 
drenching 133–4
drilling 49, 98, 147, 149
dry herds 78

earthworms 35–6, 42, 51, 53, 141
ecosystems 32, 85–6, 89, 97
effluent disposal 93–4
environmental factors 89
enzymes 105–8, 115 
equipment see tools 
eutrophication 85, 93, 98, 100
evaluation (of investigation) 9–10
evaporation 58, 141

exports 75, 77, 80, 83, 133

facial eczema 28–9, 143, 159
farmers’ markets 75, 83
feed pads 79
fermentation 94, 109, 114, 158–9
fertiliser application 48, 50, 85–6, 

103, 153  
field capacity 41, 58
field saturation 41
flocculation 37, 48, 51, 152
fodder crops 78, 112, 155 
food chains 89, 93
food constituents 110
foot rot 29, 66
forage crops 155
frost 65, 69–70 
fungi 29, 35–6, 42, 59, 69, 133 

gases 35 see also carbon dioxide, 
methane, oxygen

genetics 126, 128–9, 135
germination 52, 70, 82, 146, 148–9
grass grub 28
green manure 42, 98 see also cover 

crop

harvesting 69, 75, 82–3, 98, 141, 
159

haymaking 157
health practices 133–4
herbicide 146, 153 
histograms 5–6
humus 22, 35–6, 49, 55, 58, 82
hypothesis 1, 9

infiltration 40, 53
interpreting data 4
investigations 1–11
irrigation 57–9, 69, 78, 94, 142

labour units 78–9, 127
lactation 125

L1 Agri LW.indb   191 11/08/11   4:56 PM


	Contents
	Page 5
	Page 22
	Page 35
	Page 68 and 69
	Page 91
	Page 106
	Page 109
	Page 142
	Page 165
	Page 191



