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Demonstrate knowledge of pasture/crop management practices.

	Achieve
	Merit
	Excellence

	· Demonstrate knowledge of pasture/crop management practices.
	· Demonstrate in-depth knowledge of pasture/crop management practices.
	· Demonstrate comprehensive knowledge of pasture/crop management practices.


· Demonstrate knowledge requires the student to describe how pasture / crop management practices are carried out.

· Demonstrate in-depth knowledge requires explanation of why pasture / crop management practices or steps within practices are carried out.

· Demonstrate comprehensive knowledge requires applying knowledge of pasture / crop management practices to given situations. This may involve comparing and or contrasting, or justifying management practices.

1.7 Demonstrate knowledge of pasture/crop management practices.
	Achievement
	Merit
	Excellence


Explain why it is better than the other options or explain why the other solutions were not as 

	good based on

· Effect plant/crop growth and production (yield/utilization)

· Cost

· Efficiency- effect on production (yield/utilization)




AIM:
Demonstrate knowledge of pasture/crop management practices.

Specific objectives
A
Knowledge:- at the end of the unit students should be able to:

1
Explain the importance of pasture to New Zealand agriculture.

1.1
Explain the national economic significance of pasture as a crop and a feed for livestock. 

Economic advantage of pasture over other feed alternatives, cost of production

1.2
Describe the influence of the New Zealand climate on pasture production.



Variation in quantity and quality

1.3
Explain pasture as a feed for livestock in New Zealand.



Advantages and disadvantages

2
Understand the importance of the main pasture species perennial ryegrass and white clover

2.1
Describe the attributes of the main pasture plants

Tolerance to drought, pest and disease resistance, grazing tolerance, palatability, seasonal growth pattern, persistency, digestibility

2.2
Discuss the complementary growth patterns between white clovers and grasses. 



Balance between pasture production and nitrogen fixing capacity of clovers, feed value.

2.3
Explain plant growth stages throughout the year and link this to changes in nutritional value



Vegetative to reproductive.

3
Demonstrate knowledge of management practices to optimise pasture/ crop growth and 
utilisation.


Crop:
Cash:- wheat, barley



Process crops potatoes, peas



Forage :- kale turnips

3.1
Describe management practices used to optimise pasture/crop growth from establishment to harvest and explain how they influence pasture growth and utilisation.

· seedbed preparation 

· soil management:- drainage, aeration, irrigation, liming, fertiliser application, 

· grazing management:- rotational, set stocking, strip grazing, cells, zero grazing. 

· weed and pest control, 

· topping, 

· pasture conservation:- hay, silage, balage and autumn saved pasture.

· seed quality:-seed analysis certificate (seed purity, seed germination)

· plant/sowing density 

4
Compare or justify pasture/crop management practices for a given situation. 
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Pasture Production

Demonstrate knowledge of pasture/crop management practices will be internally assessed.

	Achieve
	Merit
	Excellence

	· Demonstrate knowledge of pasture/crop management practices.
	· Demonstrate in-depth knowledge of pasture/crop management practices.
	· Demonstrate comprehensive knowledge of pasture/crop management practices.


To complete this internal assessment you will be required to describe, explain and justify the use of the  pasture and crop management practices shown in the three columns below.
	Column 1
	Column 2
	Column 3

	Management practices used to establish pasture/crop
	Management practices used to maximise pasture/crop growth
	Management practices used to maximise production/yield

	for example, 

· species/cultivar selection, seedbed preparation,

·  the selection of quality seed (as determined by a purity and germination certificate), and seed sowing;


	for example, 

· irrigation, 

· drainage, 

· liming, 

· fertiliser application,

· weed control, 

· pest control, 

· topping, and 

· grazing management;
	for example, 

· controlled grazing systems,

· conservation of various forms of hay and silage, 

· stock buying/selling policies, and harvesting and storage.




Introduction to pasture production

New Zealand's agriculture unique in the world as it is based almost entirely on the outdoor grazing of sheep and cattle on nutritious low cost pasture which grows all year round. New Zealand is hilly and mountainous with only 30% flat to rolling. This influences the types of farming in New Zealand. Only 10 % of NZ is flat enough for cultivation and growing crops yet we can still produce a wide range of primary products efficiently.

Pasture when converted by animals to foodstuffs and natural fibres provide the money required to import goods to maintain New Zealand's standard of living. At present agricultural products of pasture origin earn approximately 60% of New Zealand’s export earnings.

Exercise

1 Describe the advantages and disadvantages of pasture as a feed for livestock.

2 Explain why variation in pasture growth causes management problems for farmers.

3 Explain why NZ farmers can produce primary products cheaper than the UK and EU.

4 Discuss why NZ’s pasture based farming lowers the cost of farming.

5 Explain how the lower cost to production allows NZ farmers to compete in the international market place
6 Explain how the disadvantages of pasture could affect a farmers’ financial return.

7 Explain why overseas buyers like to buy NZ primary products.
PASTURE MIX

In NZ improved pastures are based on perennial ryegrass and white clover but include other grasses and clovers. Pasture is generally made up of 60-70% grass and 30-40% clover. 

Perennial Ryegrass 

· fast establishing.

· good competitors with weeds and other pasture plants.

· grow a lot of feed all year round.

· nutritionally balanced feed, so doesn't cause diseases.

· palatable.

· most varieties have some tolerance to drought, heavy grazing, pests and diseases.

White Clover
Clovers are included in pasture as they are palatable to stock, contain more protein and less fibre so have a high feed value. They fix nitrogen, making nitrates available for plant use.

Other grasses and clovers are added to the pasture mix to give growth of palatable feed at certain times of the year or in some conditions like drought, when perennial ryegrass and white clover are not as good.

· give better feed at some times of the year.

· palatable at times when perennial ryegrass is stalky and unpalatable.

· grow better in some conditions eg drought

· More tolerant to some animal types and grazing systems.

Exercise

1 Explain why perennial ryegrass is an important pasture plant.

2 Explain why white clover is an important pasture plant.
3 Explain how increasing the legume content in pastures from 20% to 60 % could increase milk and meat production.
4 Describe one feature of white clover plants that reduces their survival rate in pastures compared to perennial ryegrass.
5 Describe how pasture improves soil fertility and explain how NZ farmers benefit from improved soil fertility.
6 Explain how legumes such as white clover fix nitrogen and explain how legume plants lower the cost of production.

Choosing the most suitable pasture mix.

The aim of pasture production is to produce a high quantity of quality feed throughout the year and to utilise if fully, therefore when renewing pasture the selection of pasture plants is important. 

There are a wide range of pasture species a farmer can select and these vary in growth rate( quantity of drymatter production per year), when they grow best (season), the proportion of leaf to stem (which affects digestibility) their tolerance to grazing and drought conditions. 

When farmers select pasture species and culitvars they need to consider and the following 

· Climate conditions (rainfall, temperature, drought)

· Peak feed demand (select a mix of grasses and clovers to cover a range of feed demand periods)

· Type of stock/farm ( dairy, sheep and beef etc)
· Soil fertility




· Grazing management



· Common pests and disease
Exercise

· Explain why farmers should select a mix of pasture species and cultivars not just one type.

· Many pasture mixes have introduced new pasture plants such as plantain and chicory. Explain why?

Pasture Jargon

Persistence:-
How well a plant competes with other plants in the pasture mix and so whether it stays growing in the pasture or dies out.

Vigour:-

Speed and strength of plant growth. Faster growing, vigorous types compete better 


with other plants and so are more likely to stay in the pasture and not die out.

Establishment:- 
Growth of plants from seed sown to form part of the pasture mix.

Productivity:-

The amount of leaf that type of plant grows.

Palatability:-

Tastes good to stock

Prostrate:-

Grows creeping along the ground.

Perennial:-

Grows for more than one year and so stays in the pasture

Resistant

Growth is not affected by certain pests (grass grub) or diseases(rust) or growing 
conditions eg drought

Tillers:-

Each growing stalk of a grass plant (reproductive) 

Exercise

Extension

Question 1

New Zealand farmers’ use of pasture based farming systems allows them to compete with overseas farmers in the world market. 

a.
Explain how the lower cost of production allows New Zealand farmers to compete in the international 
marketplace.

b.
Explain the importance of perennial ryegrass and white clover as a feed


for livestock.

New Zealand’s pasture based farming systems have advantages for soil fertility.

c.
Explain how pasture improves soil fertility and how New Zealand farmers 



Benefit from improved levels of soil fertility.

Pasture as a feed can have disadvantages.    

d.
Explain a disadvantage of pasture as the main feed source and explain how it decreases farmers’ 
financial returns.

Question Four

a.
Explain how grazed pastures improve soil fertility.

b.
Explain how feeding dairy cows on pasture, outside, all-year-round lowers the cost of production for New Zealand dairy farmers in comparison with overseas competitors.

c.
Explain the significance of grasses and legumes to the nutrition of pasture-fed animals such as dairy 
cows.

Maximising Pasture Growth and Utilisation

The two most important aspects about pasture production are:-


1.
Maximising pasture growth
2.
Maximising pasture utilisation (ie once you have the grass grown, make the most of it.)

Management practices which maximise pasture growth are:-

(a)
Irrigation 
ie boosting pasture growth in times of water shortage

(b)
Drainage
ie improving temperature and aeration to maximise plant growth.

(c)
Liming
effects pH and nutrient availability to plants. It can also increase

palatability to stock

(d)
Fertiliser application
 as a means of restocking soil nutrients such as (P, S, Mo).  The use of nitrogen for out-of -season grass growth ie (to boost pasture growth in periods of shortages)

(e)
Weed control
Removes competition by removing weeds. Weeds can also damage farm products. How?


Weeds can be controlled by
(i)
chemicals






(ii)
biological methods






(iii)
grazing management

(f)
Pest control
control of grass grub and other pasture pests.


Pests can be controlled by

(i)
chemicals







(ii)
biological methods







(iii)
grazing management

(g)
Topping
ie maintaining the pasture in a vegetative growth stage.

(h)
Pasture renewal
To renew old, weedy or pest infected pasture with better pasture plants to improve quantity and quality of pasture grown.

(i)
Oversowing
ie sowing seed into an existing pasture to make the pasture more dense, therefore more productive.

(j)
Conservation of pasture
Hay, silage, balage, autumn saved pasture

(k)
Grazing management
ie the effects of animal on pasture yield and quality.
GRAZING SYSTEMS

Rotational Grazing

Stock are rotated around the farm in large mobs. There are usually several mobs being rotated, as different stock groups need different feeding. (eg young stock, milking cows)

Stock have to graze the whole paddock so cannot eat out only tastier more palatable plants. If grazed often enough pasture will stay actively growing with less shading of clovers.

Break/Strip Feeding

This is used mostly on dairy farms and is where each paddock is further subdivided using electric fences. Stock eat each break and are then moved on so it is a very intensive form of rotational grazing.  This system makes maximum use of all available feed as stock are forced to eat all that is there.

Set Stocking
Set stocking is where stock are spread over the farm with a few in each paddock. They eat pasture as it grows, without being moved. It is hard to balance the number of stock in each paddock with pasture growth, so under-grazing or over-grazing can occur. Stock can also chose what they graze, and so will tend to eat out more palatable plants, leaving the less palatable plants to become rank growth.

Extensive Grazing:
This is used in the South Island High Country, where large areas have a very low stocking rate and stock graze with no particular control.
Cell Grazing
This type of grazing system is a form of very intensive rotational grazing. It involves dividing paddocks into blocks. The stock are only in each block  for a short period of time until it is grazed down to the required residual. This means stock get fresh high quality feed daily and the pasture has time to recover before being grazed again. This grazing system is becoming more common especially on hill country farms fattening beef/bull.
Zero Grazing
This system is common overseas where stock are kept in barns and grass is cut and taken too them. This occurs on feedlots and is only carried out in a few areas in New Zealand. 

Exercise

Answer the following questions in your book.

1 Paste in diagrams to show the difference between each of the grazing systems. Describe the advantages and disadvantages of each grazing system.
2 At what time of the year would

(a) a sheep  farmer use set stocking and why?

(b) a dairy farmer use strip grazing and why?

3 Give two reasons why dairy farmers use rotational grazing most of the year.
4 Describe the factors farmers must consider when strip grazing.

5 Explain the problems associate with set stocking.

6 A bull beef farmer has decided to graze bull in cells as a result  the growth rates of the bulls has doubled. Explain why? 

7 Explain why a farmer would break feed a crop of turnips>
Extension

Question 1
To maintain an adequate quantity of nutritious feed during the milking season, farmers manage the grazing of pasture by cows. A rotational grazing system is commonly used on New Zealand dairy farms.

a. Explain how the rotational grazing method would maintain an adequate quantity of nutritious pasture during the milking season and increase farm financial returns.

Question 2
In many parts of New Zealand, the pasture growth does not provide stock with sufficient feed year all year round. When this happens farmers use different grazing systems and feed out conserved pasture.


The photograph above shows strip grazing dry cows in late autumn.

a.
Describe how a farmer would carryout this grazing system.

b.
Explain how this grazing system would result in more pasture being eaten


by the cows.

c.
Explain two factors a farmer should consider when using strip grazing to maintain pasture 
quality?
d.
Give reasons why a dairy famer would use strip grazing with dry cows but not with cows in early lactation to improve financial returns.

Question 3

Sheep farmers often use set stocking for ewes at lambing.
a. Describe a set stocking grazing system

b. Give reasons why a famer uses set stocking at lambing until after docking  (tailing) rather than using  rotational grazing. In your response consider
· number of lambs at weaning

· pasture quality

·   financial returns
PASTURE WEEDS CONTROL

General Principles

The most effective method of preventing weeds invading pastures is by developing and maintaining a dense, vigorous and uniform sward. The germination of many weed seeds is inhibited by continuous pasture cover. Of the weed seedlings which do emerge, few can compete with and survive in, a strongly growing pasture.

Good pasture growth can be achieved by paying attention to the following:

Correct fertiliser use

· Use of certified seed to avoid sowing weed seeds along with grass and clover.

· Suitable pasture cultivars. Grasslands Nui and Ellets ryegrass are more drought-tolerant and persistent than Ranui.

· Control of insect pests, especially grass grub and porina.

· Prevention of over-grazing especially during late summer and autumn droughts.

· Good stock management. Rotational grazing limits stock camp formation and ensures that pasture regrowth after grazing is rapid and strongly competitive.

Once weeds have become established in pasture, they are often difficult to eliminate by pasture management and it is necessary to resort to herbicide application. Even annual weeds, once established, tend to persist because the parent plants die off in summer and leave a gap in the pasture suitable for germination and establishment of their offspring. For this reason, weed control in new pastures is often useful in forestalling possible problems later.

Newly sown pastures

Weeds can slow down pasture establishment, especially of slower developing pasture components. Correct use of fertilisers, good seedbed preparation, and even distribution of sown seed all help to reduce weeds. Quick, intense grazing of newly established pasture eliminates many weeds, but spraying should be considered if potentially serious weeds, such as thistles or ragwort, are present.

When the clover seedlings reach the first or second true (trifoliate) leaf stage, new pastures can be safely sprayed with 1-1.5 kg active ingredients (a.i.)/ha of MCPB or 2,4-DB. Both materials control a range of broad-leaf weed seedlings, but 2,4-D-B is more effective on black night shade, cornbind, fumitory, willow weed, wild turnip and wireweed. 2.4-D-B, however, damages seedling red clover.

MCPB or 2,4 D-B should be applied during fine weather and only when ground cover of weeds and pasture species exceeds about 50%.

Established pastures

Mowing or topping of tall-growing pasture weeds makes them less unsightly, helps stock gain access to the pasture and can reduce possible damage to stock. But these methods rarely kill the weeds.

Grubbing or pulling of weeds in small, sparse infestations can help to prevent spread. However some weeds, such as ragwort, can regrow from root fragments left in the soil. Others, including nodding thistle, will regrow unless cut off at least 5 cm below ground level.

Some weeds can be controlled by appropriate grazing management. Many weed problems arise out of over stocking in summer which slows pasture recovery in the autumn.

Weeds are often relatively unpalatable, but if grazing pressure is high enough, especially when the weeds are young, they can often be controlled this way.

Rotational grazing involves hard, even grazing of the pasture by large numbers of animals for short periods, followed by adequate spelling to allow good pasture recovery. This can help in controlling infestations of many weeds, including annual and biennial thistles.

Few herbicides can be used for selective weed control in pastures containing clover. MCPB and 2,4-DB are the only materials which do very little harm to pasture whenever the are applied. They have their limitations, however, because they are generally more effectively on weed seedlings than on large plants and the range of weeds which they kill is limited. Nonetheless, if susceptible weeds are present, one of these chemicals should be used in preference to anything else. Death, even of susceptible weeds, tends to be slow.

MCPA and 2.4-D are commonly used for broad-leaf weed control in established pastures. Both cause severe temporary damage to white clover] MCPA is less harmful than 2,4-D to red and subterranean clovers. Within a month of spraying, pasture production usually falls by 10-40% depending on how much clover was initially present. After this the grasses respond to reduced competition and to the release of additional nitrogen so the [total pasture yields are not usually affected for long. But it takes 4-10 months after spraying before the clover balance is fully restored]

Clovers are most susceptible to MCPA or 2,4-D during the spring and autumn flushes of growth. Clover recovery slower and autumn spraying than after spring spraying.

Clovers are least affected when their growth is slow – during dry summers or in cold winters, in order to keep clover damage to a minimum, spaying should be carried out in late autumn or early spring. At these times, annual weeds are usually present but are usually small and susceptible to these herbicides.

Dicamba and picloram are both very effective weed killers but are also very damaging to all clovers. Both persist in the soil after spraying; picloram more so than dicamba. At application rates of 1 kg /ha, it may be up to 2 years before natural clover balance is fully restored. Over sowing clovers into sprayed pasture will help to speed up this process. However, the use of dicamba and picloram should, generally, be restricted to spot application.

It is very important that due consideration be given to possible reduction when and how to control weeds with herbicides.

The newly introduced rope-wick applicator, using a 1:2 mixture of glyphosate and water, can be useful in controlling weeds which stand above the pasture. It seems to be very effective on rushes and can thin out Californian thistles. Research is continuing into other possible uses.

Exercise:

1.
Write a short paragraph explaining how you can try to prevent weeds becoming a problem.

2.
Why can annual weeds still be a problem, even though they die after one year.

3.
How can weeds affect newly sown pasture?

4.
What are the four methods of weed control discussed?

5.
What problems are there with mowing or grubbing as control methods?

6.
(i)
Explain how grazing can be used

to try and prevent weed problems?

(ii)
Explain how grazing can be used to help control weeds?

7.
Describe the main problems when using herbicides to control pasture weeds.

Pasture Weeds

Weeds in pastures clearly reflect managerial practices. For weeds to be present and competitive in swards that are managed well and utilised efficiently, they have to possess usually more than some special adaptive characteristic. Many weeds possess such special features and, as,an changes managerial practices, some weeds are controlled but others benefit from the new practices.

The most significant weeds in pastures are those damaging to animal health, as well as being highly competitive to the sward. These species include poisoness plants and plants physically damaging to pelts, nostrils, gums and eyes. These types of weeds tend to become more prevalent as stock pressure increases and fertility levels are raised. This appears to be an apparent contradiction of the earlier advocacy of competitive swards and the grazing animal as effective methods of weed control.

The reasons for failure are many and interrelated, but some of the basic causes are the grazing animal and pasture utilisation. Man has not been able to modify the grazing characteristics of sheep and cattle. Sheep prefer set camps, and a high percentage of fertility is transferred to these camps. Cattle spend much of their idle time either stamping or standing, causing pugging under wet conditions. Sheep and cattle both graze selectively, pasture utilisation is generally low and the more palatable species are over-eaten and unpalatable types ignored or their growth only slightly checked.

Grazing management systems largely ignore climate conditions either over or under-grazed, both factors abetting the spread and germination of weeds.

Particular weeds are also more characteristic of type grazing pattern. Buttercups, ragwort, chickweed and docks are more characteristic of cattle than sheep grazing, while barley grass has advantages where single grazing is not adequate to suppress communal weeds.

Most pasture weeds germinate in late autumn to early winter when desirable species are not competitive because of overgrazing during periods of moisture stress. Some pasture damaged by all preparations other than MCPB. 2,4-D bentazon and benazolin. After the clover is frosted MCPA and 2,4-D may be employed.

Exercise: Pasture Weeds
Read the article on pasture weeds and complete the questions below.

1. What does the term “adaptive characteristic” mean?

2. Using information in the article above compile a list of weeds which are:

(a) damaging to stock health

(b) competitive to the sward (pasture)

3. Write a paragraph to explain why grazing both sheep and cattle desirable.

4. Why is it dangerous to attempt to kill broadleaf weeds with the chemical MCPA.

5. Explain why weed numbers are high in areas where sheep “camp”.

6. Suggest how the following factors can affect the spread of weeds.

(a) overgrazing

(b) undergrazing
Extension

Question 1
New Zealand’s agriculture is mainly based on perennial ryegrass white clover pastures.

a.
Describe two advantages of this type of pasture as the main feed 
source on New Zealand 
farms.

b.
Explain how both these advantages increase farmers’ financial returns.

A hill country sheep farm has a broadleaf weed problem. 

c.
Explain how broadleaf weeds affect pasture and animal production. 

The sheep farmer can reduce the broadleaf weed problem by using the

following management practices.

· Spray with a herbicide

· Heavily graze the paddock with ewes after weaning their lambs.

Select the management practice you consider will best reduce the broadleaf weed problem.
Selected management practice:__________________________

d.
Give reasons why the selected management practice is better than the other management 
practice in terms of

· reducing the broadleaf weed problem

· increasing the farmer’s financial returns.

Grass Grub

Grass Grub (Costeytra zealandica) is a native insect of New Zealand, which has successfully adapted to feeding on introduced pasture and crop plants. All areas south of Waikato are susceptable to grass grub attack.

LIFE CYCLE AND DAMAGE

	Adult Beetles: 

These come out of the soil and fly at dusk on mild evenings from October to mid December.

Females are mated as soon they appear on the surface of the pasture, and lay eggs near there. Beetles feed on leaves of trees, shrubs, brassicas, and pasture plants.
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Eggs:
These are laid in clusters of 5-50, 8-25cm deep in the soil, throughout the life span of the adult female beetle (2-3 weeks).

Grubs (Larvae):

Grubs hatch 16-21 days after eggs are laid. They go through three stages of growth and development. All stages feed on roots, with the second and third gradually eating closer to the ground’s surface. Visible pasture damage occurs from late February until winter. Damaged turf appears as patchy yellowing of the pasture which later develops into extensive brown patches. In autumn, damaged pasture can be lifted and rolled up like carpet.

Pupa:

The fully grown grubs move deeper into the soil and build a earthen cell in the late winter. Pupae are found from late August until October, and develop into adults after 4-6 weeks.

CONTROL MEASURES

Insecticides:

Since DDT was banned control of grass grub with insecticides hasn’t been very satisfactory. They are expensive, require a 2-6 week withholding period, are dependent on rainfall and soil type for soaking into the soil, and all except Lindane are ineffective when applied from the air.

Cultivation:
Spring cultivation (September/October) kills a high number of pupae. Autumn cultivation is also effective if the soils surface is worked several times.

Winter Treading:

Feeding out hay to cattle on infested pasture in winter helps damaged pasture recover by spreading seeds from the hay. The trampling effect of the cattle kills up to 40% of the grass grubs in the ground.

Plant Tolerance:

Perennial Ryegrass and white clover can be badly affected by Grass grub. Some plants like Tall Fescue, Cocksfoot, and Prairie Grass are more tolerant to grass grub, and so will keep producing feed even if grass grub is a problem.

Nitrogen Fertiliser:
Applying 25kg/hectare of nitrogen fertiliser in autumn or spring to damaged pasture will improve the feed produced, and so reduce the feed lost to the farmer.

Natural Enemies:

These attack grass grub, and include a nematode worm parasite, a bacteria that causes Milky Disease, ground beetles and starlings. Natural enemies don’t kill enough grass grubs to control the pest, but could be useful in the future with more research into this “Biological Control”.

 Exercise
Using these notes and the information from the video to answer the following questions in your books.

1 What is the immediate effect of grass grub infestation on pasture?

2 What would be the long-term affects of a grass grub infestation on pasture?

3 How would a farmer recognise a grass grub problem?

4 Which stage of the life cycle should a farmer aim to target to reduce the grass grub problem?

5 List the methods that can be used to reduce a grass grub infestation.

6 Beside each method state the advantages and disadvantages.

7 Which method would you recommend a farmer use? Justify your answer.
Read the article on “Bioshield” and answer the questions

1. How much does grass grub cost New Zealand farmers?

2. What is biological control?

3. List the disadvantages of chemical control.

4. Describe how to test for grass grub.

5. Name the biological control for grass grub and describe how it works.

6. How effective is bioshield grass grub?

7. Describe the advantages of using biological control to kill grass grub.

8. When is the best time to apply bioshield to pasture.

9. Describe how bioshield grass grub should be applied to achieve the best result.

Extension

Question 

Managing grass grub

The grass grub is an insect pest of New Zealand pastures. The larval (or grub) stage lives in the soil and feeds on grasses and clovers, killing many plants. 

Farmers use different methods to control grass grub numbers and/or reduce the damage caused by the grub. Two of these methods are pasture renovation using treated seed and the introduction of a biological control. In a badly infected paddock the farmer decides to renovate the pasture and use treated seed.

a. Describe one visible sign that a pasture has a grass grub problem.

b.      Explain what is meant by biological control.

c.      Give reasons why a farmer would select pasture renovation using


  treated seed to reduce the effect of the grass grub rather than introduce 
a biological 
 

control.

Clover Root Weevil

White clover is New Zealand’s most important pasture plant, due its nitrogen-fixing abilities. However since the introduction of the clover root weevil in the 1990s clover productivity has been severely affected in pastures where the pest has established.

Description

larvae are small creamy grubs. The larvae range from 1-6mm in length and have a brown head. 

The adult weevil is mahogany-brown in colour, between 4-6 mm long, and has a short blunt nose.







Read the article and answer the following questions

Exercise

1
When was the clover root weevil first identified in New 
Zealand?

2
Describe the damage caused by the clover root weevil.

3
Explain the impact of clover root weevil on clover 
drymatter production and how this affects farm 
productivity.


The best method to reduce clover root weevil is by using a 
biological control which is a parasitoid wasp.

4
Explain how this wasp helps to control clover root weevil.
Pasture Renewal

If pasture renewal is to beneficial and economic there are some very important steps that need to be carried out. These are
1. Identify paddocks with poor pasture performance for renewal.

2. Determine the reason(s) for poor pasture growth.

3. Select renovation method best suited to the farm and fixing the pasture problem.

4. Select pasture seed mix that is suitable to the farming systems, soil and climatic conditions 

5. Purchase certified seed.

6. Select the most suitable sowing method and sow seed at the correct rate and density

7. Carefully manage the grazing of new pastures especially the first grazing.

8. Monitor and control weeds 

The benefits of new pasture are many and include:-
· Higher annual feed production

· Improved growth at the critical “out of season times”

· Higher clover contents

· Better animal performance

· Removal of ryegrass plants containing toxic endophyte

· Introduction of improved cultivars.

Fixing poor pastures

Once you have identified your poorest pasture you need to find out the reasons for the poor pasture performance. Once the problem(s) are determined you can then start to address the reasons behind poor pasture growth. Can they be overcome, and if so, how? There is no point just sowing new pasture for example if drainage is the problem.

	Check list for poor performance

	
	Soil fertility
	
	Pests

	
	pH
	
	Low fertility grasses

	
	Drainage
	
	Drought

	
	Soil compaction
	
	Flooding

	
	Weeds 
	
	Over grazing
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Successful renovation comes from addressing all areas influencing
pasture performance. Sowing seed may only be part of the solution.




Sowing Techniques

Cultivation, spray-drill, or undersow

High stocking rates on dairy farms make it hard to renovate many paddocks via cultivation. It is a very good technique, but it has the longest turn around time. Most farmers simply cannot afford to drop many paddocks out of their grazing rotation for that long.

If your farm has a number of poor pastures, you are better off combining different renovation techniques, including spray-drilling and undersowing, to achieve larger areas of renovation.

All these techniques work well in the appropriate situation.

1
Cultivation (cultivate seed bed, then drill seed)

Use on paddocks where you need to fix soil compaction, incorporate lime into the soil and or to level uneven ground. Works well in a cropping system.

2
Spray-drill (spray with herbicide then drill seed)


Use for a quicker turn around than cultivation. Back into grazing 4-6 weeks or

sooner.


3
Undersow (hard graze then drill seed)

This gives temporary boost to paddock growth, with virtually no loss of grazing. It works well provided the paddock is free of problem weeds and has open ground for grass seedlings to establish. Particularly suitable for Italian or annual ryegrass. Undersowing typically improves paddocks for 12-36 months. After that further renovation is required.

Exercise:

1
Explain the benefits of pasture renovation

2
Describe reasons why a farmer may select a paddock for pasture renovation.
3
Describe what a farmer could do to fix the problems causing poor pasture growth.

4
Explain what a farmer needs to do to the paddock before or during resowing to make sure the new 
pasture produces a high yield?
5
Describe four steps that a farmer would carryout to resow seed into a paddock that will result in successful germination and pasture establishment.

6
A dairy farm has a compacted soil with a high weed content due to sever pugging during winter which has affected feed supply in early spring.  

Explain what the farmer should do to prevent this problem again. 


The farmer needs to renovate the pugged paddock .Which method of pasture renovation would you recommend. Justify your answer

7
A farmer on a mixed farm (arable and fattening) wants to increase the winter feed for fattening bulls by using an annual ryegrass.  Which method of pasture renovation would you recommend the farmer use? Justify your answer

8
There is a new ryegrass cultivar AR 37 available which has good pest resistance. A dairy farmer with a high stocking rate and wintering cows on the farms wants to improve some of pastures on the farm using this cultivar. There are no soil compaction or fertility problems in the paddocks the farmer wants to improve pasture growth in. Which method of pasture renovation would you recommend.

Justify your answer

Extension Exercise

Question 1
A dairy farmer has identified a paddock which has very poor production due to a combination of pasture pests and being severely pugged. The farmer decides to renovate the pasture and sow a mix of improved perennial ryegrass and white clover seed. There are two methods of pasture renovation the farmer is considering.

Method 1: Conventional cultivation using a plough then a ‘Cambridge’ roller.

Method 2: Spray drill, which involves spraying off the existing pasture and direct drilling the seed.

The farmer decides that method 1 is the best to improve farm production in the long term. 

· Describe two benefits of pasture renovation.

· Describe why a farmer would sow a perennial ryegrass and white clover seed.

· Explain how a perennial ryegrass mix will improve pasture production

· Describe the seedbed produced from ploughing and using a ‘Cambridge’ roller.

· Explain how these management practices will produce suitable seedbed conditions for germination and pasture establishment.

· Give reasons why the farmer chose method 1 to renovation the paddock compared to method 2. 

Question 2

A sheep and beef farmer has a pasture renewal programme. This involves growing a winter crop which is sown in early autumn. New pasture is then sown using new pasture varieties once the winter crop has been eaten.  

Explain how this pasture renewal programme would increases feed availability in late winter early spring.

Pasture Dry Matter
Dry Matter is the fibre and nutrient value of pasture when all the water is removed. Drymatter is the component of pasture that is used for growth and production in animals hence it is what we need to know when we talk about target feeding levels for livestock. Throughout the year pasture composition changes but generally pasture is 15% drymatter and 85% water.

When we are looking at pastures on a farm, we talk in terms of kgDM/ha. Pasture growth can be measured also, with growth rates expressed as kgDM/ha/day

1kg DM is equivalent to about 6.5 kg fresh pasture.

A cow in early lactation would optimally be offered 15 plus kgDM/day. To eat 15 kgDM she must consume around 100 kg fresh pasture. This is a lot of grass for an animal to have to eat and requires an efficient digestive system to be able to absorb the nutrients while getting rid of a lot of water.

Calculating Pasture Dry Matter

DM%
=

sample dry weight

X
100



Sample fresh weight


  1

DM/ha
=
DM%
X 
fresh weight /m2 X 10,000
Exercise
1
Matthew wanted to know how much drymatter was in a paddock. A farm consultant gave him the following information and data. 
DM%
=

sample dry weight

X
100



Sample fresh weight


  1

DM/ha
=
DM%
X 
fresh weight /m2 X 10,000
Fresh weight 1m2
=
800g

Sample fresh weight            40g

Sample dry weight                12g

Use this information and data to 

1
Calculate DM%

2
Calculate kgDM/ha :-

3
If the paddock is 5ha calculate total dry matter in the paddock

Matthew repeated the exercise using data collected from another 5 ha paddock on the farm.

Fresh weight 1m2
=
1800g

Sample fresh weight
                24g

Sample dry weight

   3.9g

4
Calculate DM%

5
Calculate kgDM/ha :-

6
Calculate total dry matter in the paddock

7
Why does the dry matter % differ in each paddock?

2
A farmer wanted to know how much feed was in a 4 ha paddock. Using the above technique the farmer gathered the information below. Use this information to 

1 Calculate kgDM/ha :-

2
Calculate total dry matter in the paddock

Fresh weight 1m2
=
1500g

Sample fresh weight
                 35g

Sample dry weight

     7g

After gazing the farmer re measured the pasture left. The results are

Fresh weight 1m2
=
600g

Sample fresh weight                  36g

Sample dry weight                    9.5g

3 Calculate the dry matter/ha left after grazing

4 Calculate the total dry matter/ha left after grazing.

5
If cows were to be fed 18kg DM/day, how many cows could the farmer feed in that paddock.

PASTURE GROWTH CURVES
Pasture as a feed for livestock has many advantages in terms of low labour requirements, cheapness of production and food value, but it also has limitations. The greatest limitation is the variation in quality and quantity throughout the year. These limitations can be partially overcome by good pasture management. One of the most important aspects of pasture management is grazing management and for this to be successfully carried out farmers need to have some idea of the growth of their pasture during the year.

This knowledge of pasture growth throughout the year also helps farmers make management decisions such as when to-:


· Lamb or calve

· conserve pasture as hay or silage

· sell or buy stock

· put on fertilisers etc

Exercise:

Using the following data draw a pasture growth curve and answer the following questions.

PASTURE GROWTH CURVE
	MONTH
	     Kg DM / Ha /month

	June
	650

	July
	500

	August
	950

	September
	1250

	October
	1100

	November
	1400

	December
	1100

	January
	800

	February
	700

	March
	900

	April
	1000

	May
	750


1
Give reasons why pasture growth changes throughout the year?

2
In which month(s) is the greatest increase in pasture growth rate?

3
In which month(s) does pasture growth rate slow done?

4
In which month(s) would you conserve pasture as hay or silage?

5
What would you do with surplus pasture in autumn?

6
In which month(s) would you feed out hay and silage?

7
How could you boost pasture growth in the spring?

Exercise:-
Plot the following pasture growth data and feed requirement data for 22 ewes/ha on a one graph.

	MONTH
	PASTURE GROWTH

Kg DM/ha/month
	FEED REQUIREMENTS

22ewes/ha

Kg DM/ha/month

	January
	520
	620

	February
	580
	550

	March
	660
	820

	April
	680
	750

	May
	400
	340

	June
	240
	330

	July
	370
	340

	August
	990
	990

	September
	1500
	1320

	October
	1640
	1360

	November
	1325
	740

	December
	1300
	620


1
Explain why the feed requirements of a breeding ewe change during the year.

2
Explain the term "stocking rate"

3
(a)
In which month(s) is the biggest feed demand.


(b)
Explain the reason for this feed demand.

4
Mark on your graph the BEST date for lambing.

5
Explain what would happen if your lambing date was



(a)
one month earlier



(b)
one month later

6
(a)
Add the total pasture growth for the year in kg DM/ha


(b)
Add the total feed requirements for the year in kg DM/ha


(c)
Calculate the difference between the two.

(d) How many bales of hay could a farmer make with his surplus grass if 1 bale of 

hay requires 25 kg DM

Exercise:-

	Pasture Growth Rates kgDM/ha/day

	Area
	Canterbury

Dryland
	Canterbury

Irrigated
	Auckland

	Seasons
	Month
	Yield (kg DM/ha/day)
	Yield (kg DM/ha/day)
	Yield (kg DM/ha/day)

	Winter
	June
	5
	5
	25

	
	July
	5
	5
	24

	
	August
	9
	11
	33

	Spring
	Sept
	30
	31
	50

	
	Oct
	37
	40
	58

	
	Nov
	27
	41
	63

	Summer
	Dec
	19
	48
	73

	
	Jan
	13
	48
	59

	
	Feb
	14
	43
	61

	Autumn
	March
	16
	31
	50

	
	April
	14
	20
	41

	
	May
	8
	10
	32

	Annual yield

(kgDM/ha.day)
	5 870
	10 160
	17 160


1
Plot the pasture growth rates for a dryland Canterbury farm and an irrigated Canterbury farm on the same graph.

2
During which month does pasture growth peak for the Canterbury farmers without irrigation?

3
What climatic factor limits pasture growth in Canterbury during January.

Canterbury farms where irrigation was available were irrigated from the beginning of October until February. 

4
Describe the effect irrigation had on pasture growth.

5
On the graph shade in the area which represents the extra feed produced.

6
Describe a way a dairy farmer can use this extra autumn pasture.

7 Describe one way in which a dryland farmer, with no access to irrigation, could produce extra feed from the pasture in spring.

8 Describe a disadvantage of irrigation and explain why it is a problem.

9 Explain why Auckland pasture growth rates are consistently higher than Canterbury. 

Exercise:-

PASTURE GROWTH

Semi Extensive Hill Country Farm

	Months
	Average Daily Pasture Growth

(kgDM/ha/day)
	Average Daily Feed Demand

(kgDM/ha/day)

	June
	10
	18.2

	July
	10
	19.9

	Aug
	24
	25.6

	Sept
	35
	28.9

	Oct
	50
	36.9

	Nov
	45
	43.3

	Dec
	45
	26

	Jan
	15
	23.5

	Feb
	19
	22.1

	March
	20
	19.5

	April
	25
	18

	May
	12
	18.2


1 Describe two advantages of pasture as a feed for livestock.

2 Describe two disadvantages of pasture as a feed for livestock.

3 Use the above data to draw a graph to show pasture growth and feed requirements.

4 In which months are feed requirements the highest.

5 Explain the reason for this high feed demand.

6 Explain how pasture growth could be boosted in early spring on this farm.

7 Explain how the farmer could use surplus spring pasture.

8 Explain what would happen to pasture if it is not controlled in spring.

Exercise
Most New Zealand farmers need to carefully manage a pasture deficit in late winter early spring.
You are a dairy farmer in the Waikato. Your farm is flat to rolling. Part of the farm is a heavy clay loam with poor drainage. You start calving in early July and make silage with surplus spring pasture. You apply superphosphate fertilizer in spring based on a soil test results. Across the farm the soil pH varies between 5.3 and 5.7.
1 (a)
Describe all the factors that could cause a pasture deficit in late winter early spring. In your answer 
consider

· environmental factors 
· animal factors

· soil factors

· management factors

1 (b)
Describe a solution for each factor causing the pasture deficit and explain how this would increase 
pasture available for the cows in late winter early spring.
You are a hill country sheep and beef farmer in central north Island. Your farm has some flat area which you use to grow a winter feed crop of kale, but you make no other supplements. Half of the Rising 2 year old steers are carried through the winter grazing on the Kale to be sold in spring.  Maintenance superphosphate is applied in the autumn along with lime.  You start calving and lambing in late July. 
2 (a)
Describe all the factors that could cause a pasture deficit in late winter early spring. In your answer 
consider

· environmental factors 

· animal factors

· soil factors

· management factors

2 (b)
Describe a solution for each factor causing the pasture deficit and explain how this would increase 
pasture available for the cows in late winter early spring.

 PASTURE AS A FEED

Pasture as a feed for livestock has many advantages in terms of low labour requirements, cheapness of production and food value, but it also has some limitations.

The greatest limitation is the variation in quantity and quality throughout the year not only does this give rise to several nutritional disease eg milk fever and grass staggers, but it also necessitates the relatively costly procedure, both in time and money of conserving excess pasture growth as hay, silage or balage for feeding in periods when pasture growth does not match animal requirements.

Exercise: 
Pasture as a food for livestock
Read the handout “Pasture as a food for livestock “and answer the following questions.

1.
Give three reasons why we feed our stock on fresh pasture in NZ.

2.
List the advantages of pasture as a feed for livestock.

3.
List the disadvantages of pasture as a feed for livestock.

4.
Why can't pasture be the sole diet for young ruminant animals?

5.
List the ways the disadvantages of pasture as a feed can be overcome.

6.
Explain "synchronised" lambing and mating.

7.
Explain the result of  "synchronised" lambing and mating.

PASTURE AS A FEED CONTINUED

1.
State the three factors which summarise the efficient utilisation of pasture by stock?

2.
Explain "efficient pasture utilisation"

3.
State the two factors that govern the amount of pasture actually eaten by the animals.

4.
As stocking rate increases what two factors change?

5.
State the three influences grazing animals have on pasture?

6.
List the seven other limitations of pasture as a feed.

Pasture Conservation
· Hay

· Grass Silage

· Autumn saved pasture

· Balage

· Maize Silage

Making quality hay

The principles for making hay are exactly the same as for silage. Quality hay is digestible, palatable and has a high nutritive value. Hay can never be a better feed than the pasture is is made from. In fact, the quality is always less. The most important factors affecting the quality of hay are:-

· Quality of the pasture (stage of growth at cutting)

· Pasture composition

· Speed of drying

· Moisture content at baling

· Storage of hay

Quality of the pasture(Stage of growth at cutting)

When making hay a balance between yield and digestibility needs to be reached. Generally the longer a paddock is left between closing and harvesting the more drymatter is acquired however, the digestibility of the feed decline and re-growth is often slow. 
The stage of maturity when pasture is cut is one of the most important factors affecting quality. Meadow hay should be cut when no more than 50% of the grasses are in the early flowering stage. At this stage of growth the pasture will not be at if maximum weight but close to it. However, the lower weight will be more than compensated for by higher nutritional value and digestibility.

Pasture composition

Pasture high in clover/legumes will have higher nutritive value because they are higher in protein, lower in fibre and more digestible. Whereas pastures with a high percentage of weeds and grasses with lots of seedheads will make hay with low palatability and digestibility therefore will have a low nutritive value.


Speed of drying

When cutting hay the ideal is to have both the hay and soil dry, this speeds up the drying process, minimises respiration losses and can reduce the amount of raking(tedding )required . Turning hay is exactly as it sounds. A rake is used to turn the cut grass to expose the underside to the sun and air-allow drying to occur. Hay can be turned vigourously during the first three-quarters of the drying period. 
However, to avoid leaf loss gently turning should be carried out after the moisture content has been reduced to 30-35%.

Conditioning the grass crop means bruising, crushing the stems. This process speeds up the rate of moisture loss minimising nutrient loss through respiration.


Moisture content at baling

When hay is baled it should not have a moisture content higher than 25%. At higher levels of moisture bales lose large amounts of drymatter caused by respiration, heating and molding. In sever cases spontaneous combustion is possible.


Storage of hay

. 


Minimising losses when making hay.

There are a number of contributing factors to feed value losses when making hay. These are shown in the table below.  Many of these losses can be minimised by cutting pasture at the right stage of growth in good weather conditions and following the principles of good haymaking.

Factors contributing to feed value losses in hay
	Factor
	% loss

	Late cutting losses in digestibility
	0 - 20

	Respiration after cutting
	5 - 15

	Tedding/baling 
	10 - 25

	High moisture content at baling
	15-20

	Storage
	6 - 25


When pasture plants are cut, the plants continue to breathe until they moisture content of the plant falls to below 25%. Drymatter is lost during this process and in some cases the loss may be as high as 15 percent. Respiration losses of 5-6% are normal during hay making and cannot be eliminated. When the moisture content of the hay in the field reaches 25% further drymatter losses are due to raking and baling. Losses from these operations range from 10-25%. Drymatter losses from raking and baling can be high because these losses come from the most valuable part of the hay – the leaves.

Types of bales

There are several types and sizes of hay bales ranging from, conventional small square rectangular, large round and large square. The bale size a farmer makes will depends on herd size and machinery available for feeding out. 


Summary of making quality hay

What is quality hay?

Quality hay is digestible, palatable and has a high nutritive value.

	Describe factors affecting quality hay
	Explain how they affect the quality of hay

	Quality of the pasture
	Weedy pasture and with grasses with lots of seedheads more than 50 % flowering will low palatability and digestibility therefore will have a low nutritive value

	Pasture composition
	Pasture high in clover/legumes will have higher nutritive value because they are higher in protein, lower in fibre and more digestible.

	Stage of growth
	Grasses that are more than 50% flowering (have lots of stems, seedheads and not much leaf are high in lignin which is indigestible therefore have a lower nutritive value.

	Speed of drying
	The faster hay is dried to less than 25% moisture content the quicker losses due to respiration are reduced. The more sugar/nutrients left the higher the nutritive value. Respiration stops when moisture content is less than 25%. The quicker drying occurs the less loss of sugars due to respiration the higher the nutritive value.

	Moisture content at baling
	The moisture content at baling should be less than 25% to prevent the hay from going moldy. Moldy hay is not palatable and has a low nutritional value. It can also cause respiratory diseases if fed to stock.

	Storage of hay
	Hay should be stored out of the weather in dry conditions to prevent the hay from going moldy and becoming unpalatable.


Exercise:
Making Hay Questions

1. Describe quality hay.

2. Why do farmer want to produce quality hay?

3. At what stage of growth is pasture cut for hay and why?

4. Describe the climatic conditions needed for making quality hay.

5. At what moisture content would you recommend a farmer bale hay, explain why?

6. Discuss the factors that would influence whether a farmer made large rectangular, round or conventional square bales of hay.

7. How should a farmer store hay, explain why.

8. Discuss how a farmer can minimise nutrient losses when making hay.

Making Quality Silage
An understanding of the principles of the silage process means effort can be concentrated 
in areas that result in a quality feed stuff with a good storage life.

QUALITY SILAGE

Quality silage is the conversion of highly digestible pasture into a palatable silage with the minimum of nutrient loss and thus little reduction in feed value.


The aim is to select high quality pasture and condition it to obtain a fast wilt so that a good fermentation is obtained in the stack. With satisfactory fermentation and good storage techniques losses are minimised.

Most choose only surplus pasture but with planning, quality should always be a consideration. Silage at best can only be as good as the original pasture.

High quality pasture contains a high proportion of greenleaf with few flowering seed heads. The target should be not more than 10% of flowering heads in the grass. The greater the number of flowering heads the lower the feed value of the grass. High amounts of leaf also ensures high sugar levels. These levels also rise after periods of sunny weather. High sugar levels provide the “fuel” for the bacteria to produce a satisfactory fermentation.

A good fermentation is one in which the pH falls quickly and the grass becomes preserved in the lactic acid produced by the right  bacteria. A poor fermentation occurs when the wrong bacteria grow and the pH falls slowly and not low enough. These bacteria keep on growing , using up the sugars in the grass to produce a smelly butyric silage with a poor feed value.
SILAGE LOSSES

To minimise your losses it is important to understand where they take place. 

The following table shows the main sources.


DECISIONS IN MAKING SILAGE

TIMING

Make silage when green leaf is maximised and few flower heads are present. This is generally 4-6 weeks after the paddock was last grazed.

Make silage in fine weather. Excess rain reduces sugar concentrations through leaching. It also leads to dilution of the sugar in the stack. This leads to poor fermentation and large effluent losses. Cartage is also more difficult and expensive.

WILTING

The aim of wilting is to increase the plant sugar concentrations thereby improving the fermentation process. Each leaf should be wilted to the same degree. The correct way to wilt the crop is to condition the pasture immediately after cutting to allow as even drying as possible. Cutting must therefore be done in dry weather. As soon as the crop reaches 25% Dry Matter commence harvesting. Correct wilting, to 25% will eliminate effluent losses from the stack.

Overwilting will result in excessive respiration i.e. conversion of sugars to carbon di-oxide plus water as the plant continues to breathe. This can result in a considerable loss of feed value.

CHOPPING

Chopping during harvest releases plant juices encouraging rapid lactic acid production and a good fermentation. Chopping also increases silage density and aids consolidation which helps the exclusion of oxygen/air from the stack. Because fermentation is better in wilted, chopped silage, palatability is also improved. Chopping also assists removal from the stack especially in self-fed stacks.

ELIMINATION OF AIR IN THE STACK

The correct silage making process is an anaerobic one. That is, it takes place in the absence of oxygen/air. A poor fermentation occurs when air gets into the stack. This allows the wrong bacteria to grow and uses up the sugars in the stack leading to an overheated tobacco type of silage with poor feed value.

CONSOLIDATION

This helps to compress the grass and exclude much of the air. Proper filling of the stack in layers allows an even consolidation. However proper and safe consolidation is only possible in a stack which has solid sides. This is one of the major reasons why a free-standing stack is not recommended.

SEALING

This is a very important KEY to successful silage making. Unless a stack is properly sealed the correct fermentation will not occur and a high wastage will result.

Sealing is best done by using polythene sheets. These should cover the pit completely. Allow generous overlaps between sheets. After the sheet has been placed on the pit it should be completely weighed down. This is best done with tyres and they should be laid with the tyres touching each other. Having sufficient tyres, therefore, is vital. Failing that, sand or soil can be used.

Use a new sheet each year. Place last years sheet on top of the new sheet. This will help to protect the new sheet and reduce the possibility of the new sheet being holed. 

Proper sealing of free-standing stacks is very difficult and is another major reason why they are not recommended.

TYPE OF STACK

‘Pit’ or ‘dump’ stacks are strongly recommended for ensuring quality, and minimising wastage. If unavailable, a ‘bun’ stack is the best alternative. Free standing stacks, wedge or double ramp types, are not recommended.

Wastage is excessive on the sides, due to poor consolidation, and in addition they are virtually impossible to seal.

Bun stacks have the following advantages:

1. Easier to cover and seal effectively.

2. Easier consolidation. Use of the dump tractor running over the stack from different angles greatly assists consolidation.
10 STEPS TO GOOD QUALITY SILAGE

1. Cut high quality pasture during a spell of fine weather.

2. Wilt the grass to 25% dry matter using a conditioner to even the wilting process.

3. Chop the grass and ensile it quickly in a properly constructed silage pit. If unavailable make a bun stack (i.e. sideless).

4. If practical cover the stack each night. However if the sheet blows in the wind it is likely to do more harm than good because it will act as bellows and pump air into the silage.

5. Completely cover and seal the stack IMMEDIATELY after filling has been completed.

6. Ensure the sheet is well weighed down and cannot come loose (see 4 above)

7. Have the stack sited so that effluent or surface water cannot remain or enter the stack.

8. Fence the stack off then ensure that stock do not stray onto it and puncture the sheets. 

9. All weather access means maximum flexibility in feeding.

10. Try to reduce wastage when feeding out in the field. Consider the use of fence or feed barriers.

Remember 1 kg of silage dry matter can produce 2 litres of milk when fed to a cow. Try and not “spill” too much of it!

Exercise
Read the article “ Making Quality Silage” and answer the following questions into your books.

1. Why is it important to make quality silage?
2. Describe good quality silage.
3. What type of pasture makes good quality silage?

4. Explain why the nutritive value of silage decreases as the percentage of seedheads increases above 10%.

5. High amounts of leaf and sunny weather results in high plant sugar levels. Explain why this is important in silage making.
6. Describe good and bad fermentation.

7. At what stage can the most significant losses in nutritive value occur during the silage making process.

8. Explain why?

9. Explain can these losses can be minimized.

10. Explain the aim of wilting.

11. How does chopping of grass improve silage quality

12. What is consolidation? 

13. Explain the importance of consolidation in the production of good quality silage.

14. Why is sealing a stack an important key to successfully making good quality silage?
15. Describe how to seal a stack.
16. Significant losses of quality silage can occur and feeding out. Describe management practices farmers can use to decreases these losses.
Summary of making quality silage

What is quality silage?

High quality silage is a stable feed digestible, palatable and has a high nutritive value.

	Describe factors affecting quality silage
	Explain how they affect the quality of silage

	Quality of the pasture
	Weedy pasture and with grasses with lots of  stem and seedheads more than 10 % flowering will low palatability and digestibility therefore will have a low nutritive value

	Stage of growth
	Grasses that are more than 10% flowering (have lots of stems, seedheads and not much leaf are high in lignin which is indigestible therefore have a lower nutritive value.

	Wilting 
	Wilting reduces the moisture content and increases sugar levels so there is better fermentation. The more sugar/nutrients left the higher the nutritive value.

	Consolidation

Rolling the stack 
	Consolidation of the stack gets rid of oxygen. This stops respiration. The quicker this occurs the less loss of sugars due to respiration the higher the nutritive value, the quicker the build up of lactic acid the more palatable the silage.

If poor consolidation there is a build up of butyric acid. The silage is unpalatable and has a low nutritive value

	Covering the stack
	 The silage needs to covered to prevent air and water getting in. Air will cause the build up of butyric acid and the water will cause leaching of the nutrients. The silage becomes unpalatable and has a low nutritive value.


Feed Conservation

Silage Making

General Techniques

Silage is a quick, relatively cheap method of storing surplus pasture or certain crops such as lucerne or maize. High quality silage with minimal wastage is possible, provided the ensiling process is well understood and attention is given to the factors which influence quality and wastage.

The most useful silage will be that which has both high nutritive value and good voluntary intake. These are basically determined by:

· quality of pasture or crop to be ensiled;

· moisture content of the ensiling material;

· type of fermentation i.e. the ensiling conditions

The Ensiling Process

The ensiling process involves the bacterial fermentation of plant sugars to lactic acid. This takes place over 2-3 weeks. It starts with an aerobic (air) stage and quickly changes to an anaerobic (no air) stage.

· Aerobic stage: Even when plant material is thoroughly chopped and lacerated, the plant cells continue to “live” or respire. These living cells use oxygen and sugars, and release energy in the form of heat and carbon dioxide. This respiration, and subsequent nutrient loss, continues as long as oxygen remains in the silage stack. Good consolidation of plant material is needed to minimise this respiration loss.

The aerobic stage, with good compaction, continues for 5-10 hours and heats the plant material to between 25 and 40oC. Any heat production means a loss of valuable energy – some unavoildable. However, overheating causes a serious loss both of nutrients and digestibility.

Anaerobic stage: The anaerobic or fermentation stage of the ensiling process begins when most of the oxygen has been excluded or used. Lactic acid bacteria build up rapidly and the plant material becomes more acid. This acidity reduces the activity of the silage-spoiling acetic and butyric acid bacteria. Lactic acid is important in the production of high quality silage because it preserves the plant material. The production of lactic acid continues. The acidity drops to a pH of 4-45 and no further changes take place unless air or water enters the stack.

The changes in pH and temperature during a good ensiling process are shown in fig 1.


Factors Affecting Silage

If condition in the stack are not favourable for lactic acid production, butyric acid producing bacteria will survive and secondary fermentation occurs: too much butyric acid is produced, pH rises and plant material is not properly preserved. The resulting silage will have a poor feed quality and a pungent smell.

Factors which influence the ensiling process are:

Consolidation: poor consolidation leaves too much air in the stack, causing respiration losses and overheating. Consolidation is a major factor in excluding air and getting good even fermentation.

Moisture: Excess moisture gives a food environment for butyric acid type fermentation. This results in poor quality silage. A guide to pasture dry, matter (DM) content is given in table 1.


Table 1: Guide to DM Content

Twist pasture between hands:      DM%

Juices easily expressed
       Less than 18

Juices expressed with difficulty     18-22

Little or no juice expressed
        over 22

Plant sugars: When plant sugars are high, good fermentation can take place. Sugar content is high in mature leafy pasture, especially in the afternoon of a sunny day. It is lower in short, quickly grown pasture, in pasture cut easily in the day, and in certain plant species, such as clover and lucrene.

Fine chopping: Finely chopped material, especially maize and similar stalky crops, consolidates much better. Plant sugars are also more readily released.

Losses

Any conservation of fresh herbage will involve losses. These start at cutting and continue until the material is fed to stock. Generally, losses from silage are much lower than from hay. They can be minimised if thought is given to where they occur and how they can be avoided (table 2).

Average overall losses for ensiling pasture or maize range from a minimum of about 25% to over 60% if the silage is made and fed out carelessly.

Surface spoilage can account for a large proportion of total losses. Losses in small uncovered stacks of pasture silage are often 40-50%; and, in similar stacks of maize.

Table 2: Losses for ensiling pasture and maize silage

Type of loss


Pasture       Maize

Field losses

-fail harvesting


1-5
        5-10

- precision chop

2.5



- wilting (per day)

2-3



Fermentation


5-7
        5-7

Effluent – wilted grass, 

mature maize


1-2
       1-2

high moisture


5-10
       5-10

Surface rotting


3-50+
       5-50+

Feeding out


5-30
       5-30

Silage, losses can amount to almost 100%. Table 3 shows that considerable savings can be made by using a correctly sealed and suitably weighted plastic sheet.

Covering

Silage must be covered with weighted polythene to reduce stack losses to a minimum. A cover not only keeps out rain but, more importantly, reduces surface spoilage and oxidation losses.

A silage stack should be covered immediately. In an uncovered stack, as the stack heats, hot air rises and fresh cold air is sucked in at the sides, giving a continuous supply of oxygen and prolonging respiration. It the stack is being built over several days, it should be covered overnight.

It is also essential to exclude air from silage after the ensiling process has finished, to prevent oxidation and subsequent deterioration of the silage. This is particularly important with maize and wilted grass silage because air can enter the stack more easily.

Surface spoilage on the sides is reduced considerably by using storage bunkers or pits, or vacuum packs. See table 3.

Table 3: Average DM lost during storage (%)

Uncovered 
Plastic covered
          Plastic covered

Bunkers
Bunkers
          Stacks

35

18


22

Polythene can be weighted with soil, sawdust, or lime. Tyres, provided there are sufficient to get complete coverage can also be used. All too often the cost and effort of covering a stack with polythene is wasted because of improper weighting and securing of the polythene.

Wilted Pasture Silage

Well made wilted silage is more palatable and nutritious than direct cut pasture silage. Wilted silage has a higher voluntary intake and therefore gives better animal performance than direct cut silage.

Reducing the moisture content of the crop to be ensiled means there is less risk of butyric acid type of fermentation. Also, normal fermentation will stop before high concentrations of lactic acid build up and pH drops below 4.3. The reduced acidity is one reason why wilted silage has a higher voluntary intake than direct-cut silage. Wilted silage has virtually no effluent losses. Other advantages are reduced transport costs and increased harvesting speed.

Disadvantages of wilting include extra machinery operation, higher field losses (up to 10 – 20% because of more respiration and the failure to pick up material) and higher stack losses if consolidation and storage conditions are not first class.

Fine Chopping

Fine chopping is essential to get good consolidation of plant material with over 25-30% DM e.g. maize, wilted pasture or lucrene. Even slightly wilted pasture should be well lacerated with a flail harvester.

Fine chopping does not alter the quality of direct cut pasture silage, but it does make forking and feeding out easier. If silage is being made to feed to sheep or self feed to cattle, fine chopping increases intake considerably.

Additives

Silage quality may be improved by additive such as formalin and formic acid. However, the advantages must be weighed up against their high cost. The main advantage is improvement of voluntary intake by up to 50% or better.

Storage Systems

The ideal storage for silage is a concrete lined pit or bunker. This ensures air is excluded on the sides and rear. The top and front surfaces can be sealed effectively with weighted polythene. Cheaper alternatives are unlined pits or bunkers made of wirenetting and poles. However, the annual maintenance costs of these can be higher. Unwilted grass silage can be stored in well covered stacks but surface spoilage on the sides is unavoidable. Such stacks should be sited on a dry well drained site.

Maize silage pits or bunkers should be long and narrow at least 15-30 cm of the face (depending on consolidation) should be removed daily to prevent too much surface deterioration.

Self-feed stacks need to have a long, low feeding face (about 20-30 cm/cow, 3-4 cm/level). Suitable barriers and dry standing areas are needed to prevent high wastage.
Exercise:

SILAGE MAKING

1
List the three things that determine the nutrient qualities of silage, and how palatable it is.

2
Name the two stages that occur during silage formation.

3
Describe what happens in the Aerobic Stage.

4
The respiration stage of silage making, causes loss of feed value.  What can farmers do to make this stage as short as possible to reduce the feed value loss?

5
The Anaerobic Stage is when the silage gets preserved in Lactic acid. Describe how this process works.

6
If conditions are not right for Lactic acid fermentation what happens?


How can you tell this has happened?

7
List the conditions that cause Butyric acid fermentation instead of Lactic acid fermentation.

8
High sugar content in mown pasture encourages lactic acid fermentation. How can the sugars content of plants be increased?

9
How can fine chopping of stalky plants like maize help?

10
What is the difference in feed value between silage, and the original pasture mown?

11
How does covering silage affect the loss of feed value from the stack?

12 
What type of covering and storage are recommended to maintain silage quality?

13
Mown pasture or crops can be left to wilt before being collected and stacked. What 
advantages does wilting have?

14
Create a flow diagram showing 6 SUPER IMPORTANT STEPS FOR QUALITY SILAGE.  ie decide what you think are the 6 most important steps for making good    quality silage.

Exercise:
Hay And Silage Recommendations
Hay

These are some recommendations when it comes to cutting pasture for hay.

· mow hay in the afternoon

· cutting hay early decreases the yields but increases the quality.

· Ryegrass is usually cut at 50% seedhead emergence.

· Some mowers have conditioners which squeeze the grass.

· Ideally hay is raked or turned as little as possible. Just once or twice is best

· If moisture is detected, the hay needs longer to dry.

·  If it is too dry it becomes brittle and losses quality.

Explain why each of these processes and decisions are important?

Silage

These are some recommendations when it comes to cutting pasture for silage.

· mow pasture in the afternoon.

· Ryegrass is usually cut when it is at the 10% flowering stage.

· Some mowers fine chop the grass.

· Silage is consolidated as quickly as possible.

· Silage stacks should be well covered.

Explain why each of these processes and decisions are important?

Making Balage

Balage is an increasingly popular winter feed option. It's nutritious and most animals enjoy it, but there are risks.
Balage is grass that is baled and wrapped soon after cutting, minimising the risk of loss through rain. 

While some contractors now offer wrapped small bales, most is made in rounds, or big or medium squares. These bales can be stored outside, which will appeal to many, but once cut open they must be fed out within a few days. While balage is more costly than hay you have to weigh that against the higher food value.

Like hay, things can go wrong. There are also risks in feeding it.

	Pros and Cons of Making Balage

	Pros
	Cons

	• Your crop is far less likely to be ruined by rain.
• You can store it outside.
• It retains more food value than hay.
	• It's more costly than hay.
• Bales will be at least twice as heavy as their hay equivalents.
• Specialist gear is needed to move big bales, or you need to employ a contractor to do it.
• You need to check regularly for holes and repair them.
• Once open, bales need to be fed out within a few days.
• Storage life can vary from bale to bale.


What is balage?

Balage, silage, and haylage are names for the same basic product: ensiled grass. It doesn't matter whether the grass is going into a massive silage pit or a plastic-wrapped bale - the process is the same. 

The grass is baled when much greener than hay. Hay is typically baled with a moisture content between 15% and 17%. Ensiled grass is typically between 30% and 60%, with the most stable balage usually made in the higher half of that range. 

The grass may only be cut for a day or even less before the balers arrive. 

The grass needs to be good quality with a high sugar content. Coarse, stemmy grass will not only make inferior balage, it is also more likely to puncture the plastic wrap. 

The contractor needs to produce a good tight bale with as little air in it as possible. Loose bales are unlikely to make good balage. (When silage is being made, a digger will trundle backwards and forwards over the grass for hours, compacting the heap as much as possible.)

Soon after, the plastic wrap goes on, sealing the grass from the outside world. The ensiling process is about to begin. A combination of natural plant respiration and the action of aerobic bacteria begin to heat the bale, much as you would expect in a compost heap. But aerobic bacteria need air and, on a warm day, a wrapped bale can be all out of oxygen in 30 minutes. However, if conditions are cooler, or there is too much air in the bale, this process can take hours, sometimes even days.

A well-compacted bale may heat as little as 3degC before it runs out of air. Grass baled when drier is likely to have more air trapped in it, and the heating process can continue too long. Once temperatures of 40degC or more are reached, the grass will suffer heat damage and blacken, sometimes costing more than half the available protein.

Generally, the quicker this aerobic phase is over, the better, because the goodies you want to feed out to your animals are being used up. Bacteria are turning useful water-soluble sugars into carbon dioxide and water, with heat being a major by-product. 

Once the oxygen is gone, this aerobic heating phase will end. However, waiting in the wings are anaerobic bacteria, which function without the need for oxygen. They multiply rapidly and begin to ferment the grass, turning the plant sugars into organic acids - mainly lactic and acetic acid. As this continues, the bale becomes increasingly acidic. 

Once it reaches a pH of about 3.8 to 5.0, the anaerobic bacteria find the going too tough and the fermentation process grinds to a halt. The bale has reached a stable state, ready to ride out the months until it is fed out. All should remain well unless the bale is punctured and oxygen penetrates.

It's important to have enough sugar in the bale to drive the fermentation and drop the pH to a level that will result in stability This is why it's important to use grass when it's younger and still has high sugar levels. Some contractors will not cut the grass until after lunch. The longer the sun is on the grass, the higher its sugar content. 

While the ultimate pH achieved in your balage is important, the speed at which it gets there is also critical. The longer the bale stays outside the desired pH range, the more likely that bad bacteria can take hold. 

Clostridial spoilage arises from the production of butyric acid. The balage will be sour and foul smelling, often like ammonia. You are likely to find evidence of slime moulds. Never feed it out. In fact, do not feed out any mouldy balage, even if it still has that distinctive balage smell.

"Wrapped silage (balage) can be a great feed ... and can be very cost effective," "although once a bale has been opened it should be used within a few days unless it is very cold or snowy weather, in which case it can be fine for up to 10 days - otherwise you can get secondary fermentation." 

What can go wrong?

· The cut grass can be rained on. This leaches sugar from the grass and can result in poor balage. Rain can also splash clostridial bacteria from the soil on to the grass, which can cause bad fermentation. 

· The bale plastic can be punctured, either while being transported, by birds, vermin, porina moths emerging from the ground beneath the bales, or by stalky material poking through the plastic. (see "How to prevent holes"). 

· The wrong kinds of bacteria can take hold, ruining the bale and risking botulism poisoning in horses and cattle if fed out. 

· The grass may not have enough sugar to fully ferment, resulting in an unstable bale and increasing the chances of spoilage.
Hints for making good balage

These measures will not only improve balage quality, but reduce the risk of spoilage. 
· Using quality grass with a high sugar content increases the chances of making good balage. 

· Use grass before it's too mature and stalky. Younger grass will make much better balage. Poor quality grass will always make poor quality balage.

· Cut the grass later in the day, when the sugar content will be higher.

· Cut only when you're confident you can get it baled and wrapped before it rains.

· If your cut grass does get rained on, tell the contractor to use an additive which will help the fermentation.

· Do what some farmers do: pay extra to have inoculant applied every time you make balage.

· Wrap bales as soon as possible. Asking for extra layers of plastic will add about $3 a bale. It is good insurance against holes and your bales are likely to keep longer.

· Do not make balage from a paddock contaminated with dung, especially one fertilised with poultry manure. Move bales as soon as possible after wrapping to their final resting place, and do not move them again.

· Check bales regularly for holes and tape them up.

· Get the moisture content right at baling to increase your chances of good balage. Wetter balage not only runs an increased risk of clostridial spoilage, it can also be damaged through freezing. If the grass is getting too dry, make hay. 

· Never use a tedder unless it allows you to get it baled before rain strikes. Tedding usually shouldn't be necessary - the "fluffing up" that results will only serve to put more air into the finished bale, which you don't want
· Ensure the rake doesn't contact the ground, stirring up dust which can put clostridial bacteria on the grass. 
Dealing with and preventing holes

There's little point in making balage unless you're going to be diligent about keeping it sealed up. Farming stores sell tape for the purpose, so get some before the bales are made. Use the tape to seal up holes as soon as you find them.

Set aside an area for storing the bales where no stalky material or sharp stones are likely to puncture the bottom of the bales.

Check them over carefully for holes once wrapped, and seal them up with tape. Check again once they're moved off the paddock.

Stock will chew through balage plastic so erect temporary fencing if necessary to keep animals out.

Birds can puncture bales with their talons and beaks. Some farmers store their balage close to busier areas so birds don't get free rein. 

Heavier bales are more likely to be damaged when being moved.

Pay the contractor to put extra wrap on each bale. More plastic means less chance of holes. It has been suggested that two extra layers is as good as using inoculant. 

Keep children and pets from climbing on the bales.

Exercise

1.
What is balage?

2.
Draw a flow diagram of the steps involved in making balage and explain why each step is important for 
making a good quality conserved feed.

3.
Explain why some farmers conserve surplus pasture as balage rather than hay or silage.

4.
Describe the disadvantages of balage as a conserved feed.

Autumn saved pasture (Deferred grazing)
As well as using hay and silage in winter and early spring some farmers store up autumn and winter pasture growth as “autumn saved pasture’. This is pasture that is ready for grazing but is held ungrazed for use when normal pasture growth on the rest of the farm does not meet animal requirements.

Advantages of conserving feed like this are:-

· Low cost

· Low labour requirements

· Is fresh feed

· Does not deplete soil fertility like making hay and silage

· Visible security for the farmer

· Easy to feed out

Disadvantages of autumn saved pasture are:-

· Pasture can easily become rank and unpalatable therefore less nutritious.

· Pasture thins out as lack of light at its base stops tillering

· Clovers can become shaded

· Having one paddock out of action could put excessive grazing pressure on the other paddocks

Exercise

1. In your own words explain the advantage of autumn saved pasture as a feed for a sheep and beef farmer and a dairy farmer.

2. Discuss the problems a sheep and beef farmer and a dairy farmer may have with autumn saved pasture.

Pasture Conservation Summary of advantages and disadvantages

	Conservation method
	Advantages
	Disadvantages



	Meadow Hay
	· Can be sold if not required

· Good nutritive value if made correctly

· Can be stored for a long period of time
	· Need to have fine weather to make quality hay. Therefore can be a high risk crop.

· Need to have hay making machinery or contractors need to be employed and not always available.

· Paddock out of rotation for a long period.

	Silage
	· Can be made in areas where weather is unreliable as only need a short period of fine weather.

· Silage has a high feed value so is suitable for lactating cows.

· Paddock out of rotation for only a short period of time.

· Quicker to make than hay.

· Can be stored long term.
	· Need to have a suitable pit to store it in.

· Need machinery to make or contractors need to be available.

· High cost.

· Need a feed out wagon.

	Autumn saved pasture
	· High nutritive value fresh feed.

· Excellent feed for lactating cows or for flushing ewes on and or finishing cattle.

· Low labour.
	· Paddock(s) out of action.

· Careful grazing  mangement required to ensure no wastage and feed does not go rank.

· Pasture quality can decrease if  left too long.

· Cannot be kept long term.

	Balage
	· Can be made in areas where weather is unreliable as only need a short period of fine weather.

· Balage has a high feed value so is suitable for lactating cows.

· Paddock out of rotation for only a short period of time.

· Quicker to make than hay.

· Can be stored long term outside
	· Need machinery to make or contractors need to be available.

· Disposal of plastic wrap
· If plastic wrap damaged and air and water get in the balage will spoil


Extension

Question 1
Excellent weather conditions in late March and April has produced surplus pasture on a dairy farm. The dairy farmer is considering two pasture conservation methods.

· shutting pasture up as autumn saved pasture

· making silage

a.
Describe how a farmer would select the number of paddocks to shut up for autumn saved pasture.

b. Describe how a farmer would feed out autumn saved pasture.

The farmer selects shutting the pasture up as autumn saved pasture rather than making silage

c. Give reasons why autumn saved pasture is better than making silage in


terms of 

· feed quality

· ease of management

· financial returns.

Question 2
A dairy farmer doing a farm walk in late spring to assess pasture quality and growth is concerned about the quality of the pasture in one paddock. It is unevenly grazed, with patches going to seed as well as some big weeds. The farmer considers two management practices to improve the pasture quality. 

1
“topping” the pasture 

2
putting the cows back in to heavily graze the paddock.

a.
Explain how topping pasture quality.

Select the management practice you consider will best improve pasture quality and maximise the farmer’s financial returns.

Selected management practice:___________________________

b.
Give reasons why the selected management practice is better than the other management 
practice in terms of :-

· improve pasture quality and 


· maximise the farmer’s financial returns.




Exercise: FACTORS AFFECTING CROP PRODUCTION

Copy the table below and complete in your books
	Factor
	Explain how each factor affects crop yield.
	Explain how each problem can be prevented or overcome

	Nutrient availability
	Low nutrient availability means there are less nutrients for the plant to take up causing slowing crop growth and may even cause abnormal growth 

High nutrient availability  means there is sufficient nutrients for the plant to take up therefore high growth rate is possible 
	Soils test to check nutrient levels and pH.

Apply the nutrients required to met crop requirements 

	Water availability
	
	

	Pests and diseases
	
	

	Weeds
	
	

	Plant density
	
	

	Seed quality
	
	

	Crop rotation
	
	

	Seedbed preparation
	
	

	Soil pH

(lime)
	
	

	Sowing depth
	
	


Crop Production and Seed Quality

The main purposes of growing crops in New Zealand are as follows:

A
For human food (eg barley, potatoes, wheat)

B
For animal food for conversation into meat, eggs, wool and dairy products (eg turnips, swedes, Lucerne, maize)

C
Industrial purposes (eg. linseed and linen flax)

D
Seed production for sale to other growers

Farm crops can be classified as follows:

1. Cash crops: 
These are crops which are harvested and sold (eg oats, wheat, potatoes).

2. Fodder crops: 
These are crops which are harvested and stored before being fed to stock (eg. hay and silage)

3. Forage crops:
These are crops which are consumed “as is where is” (eg turnips, kale and other 

rootcrops, greenfeeds such as ryecorn or greenfeed oats).

When producing crops for seed production, seed quality is very important. The factors which determine seed quality can be listed as such.

A. GERMINATION: - as affected by:

Seed size:
Good seed should have a high seed weight

Maturity:
Immature seeds often have lower germination, post-harvest dormancy (eg. oats)

Evidence of damage:  Results in poor and irregular germination.

Age and Vigour:
Older crop seeds have slower germination rate, lower germination and less vigour.

Viability:

The seeds must be viable in order to ensure a good germination rate.

Freedom from weed seeds and disease: Seed treatments include seed purity testing and 






    disinfecting or heat treatment.

B. Purity: i.e. The percentage of other crop seed, weed seed and inert matter in a line of seed.

Exercise 
Crop production and seed quality
1
Why would you recommend a farmer use certified seed?

2 What is meant by purity %?

3 What is meant by interim and final count?

4 If seed was tested two years later what would change on the seed certificate.

Pasture and Crop Production
Revision exercises

Pasture
1. What is pasture composed of?

2. List four productive grasses commonly found in NZ pastures.

3. List two clovers commonly found in NZ pastures.

4. Explain why pasture is a mixture of grasses and clovers?

5. List the main pasture species and explain why they are the main ones.

6. List three advantages and three disadvantages of pasture as a feed for livestock in NZ.

7. Explain how feeding animals on pasture outside all year round lowers the cost of production for New Zealand farmers

8. What is a legume? Give an example.

9. Why are legumes important in our NZ pastures?

10. What is meant by the term cultivar?

11. What is a tiller.

12. Where is the growing point in grasses and why is this important.

13. What is meant by oversowing pasture?

14. List the factors that affect pasture growth and explain how they affect pasture growth

15. What is pugging?

16. What causes pugging to occur?

17. Describe three management practices a dairy farmer could consider to minimize pugging damage during wet winter conditions. Which would you recommend and why?

18. Name three common pasture weeds.

19. Discuss how pasture weeds can be controlled.

20. Grass Grub is a pasture pest. Discuss the problem it causes and methods use to control it.

21. List other pasture pest and describe how they affect pasture growth.

22. List methods used to control pasture pests.

23. What is pasture Dry matter.

24. How is pasture dry matter calculated?

25. Why are feeds compared in dry matter?

26. Which method is the best. Justify your answer

27. Explain
rotational grazing


set stocking





saved pasture

28. When would these grazing systems be used on a :-   dairy farm
                                                                                           sheep farm

29. Explain how rotational grazing would help maintain a good quantity and quality of nutritious pasture. 

30. List the steps involved in making quality hay and explain the importance of each step.

31. List the steps involved in making quality silage and explain the importance of each step.

32. Draw the graph for an approximate pasture growth curve.

33. Draw the feed demand curve for:-
a breeding ewe


a factory supply dairy cow

34. Explain why the feed demand varies throughout the year.

35. Explain why pasture growth varies throughout the year.

36. List the management practices that can be carried out to maintain quality pasture growth. Explain how they maintain pasture qualtity/

37. List the management practices that can be carried out so that animal feed requirements are met.

38. Why are crops grown?
39. What is the difference between a "fodder" and a "forage" crop? Give two examples of each

40. What is meant by the term "cash" crop? Give three examples.

41. Where is most, of the cash cropping carried out in NZ? Explain the reasons for this.

42. List the reasons for crop rotations?

43. List the factors that influence the yield of crops. Explain how each affects yield and quality.

44. Draw up a five year crop rotation you would find on a Canterbury mixed farm.

45. How would you test a sample of seed for:-

· purity

· germination percentage

46. List other information found on a seed certificate.

Level 1 Agricultural Science

Demonstrate knowledge of 

pasture/crop management practices.

Internal Assessment:-Credits     4

Conditions

This is an ‘in-class, individual, silent, written assessment’

You should answer ALL parts to ALL questions in this booklet.

	Achieve
	Merit
	Excellence

	Demonstrate knowledge of pasture/crop management practices.
	Demonstrate in-depth knowledge of pasture/crop management practices.
	Demonstrate comprehensive knowledge of pasture/crop management practices.

	This means

	Describe how management practices are carried out.
	Explain the impact of the management practices.
	Justify and compare management practices


QUESTION ONE:-

The details below are for Glen Nui farm which is a sheep and beef farm.  Read this information carefully as you will need to use it and your own knowledge to answer question one.

Glen Nui farm 

· starts lambing in late July

· has a clay loam- some paddocks get very waterlogged during winter

· has a soil pH in the range of 5.8-6.4

· applies lime as indicated by soil tests carried out prior to the topdressing of both the lime and required phosphate fertilizers

· makes no hay or silage

· tends to “set stock” sheep from early July onwards, once the winter crop has been eaten

On Glen Nui farm pasture levels are low during mid winter and early spring and do not meet animal requirements.

(a) 
Describe two reasons why pasture levels are low on this farm during mid winter and early 
spring.

1. 
___________________________________________________________________________


____________________________________________________________________________
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
2. 
___________________________________________________________________________


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
The farmer on Glen Nui farm wants to improve the amount of feed available for breeding ewes during mid winter and early spring. 

Pasture management practices are those management practices that impact on pasture/crop production. They can be grouped into:

	Column 1
	Column 2
	Column 3

	Management practices used to

establish pasture/crop
	Management practices used to

maximise pasture/crop growth
	Management practices used to

harvest by livestock and/or

machine the maximum amount of

pasture grown.

	for example, 

· species/cultivar selection,

· seedbed preparation,

·  the selection of quality seed (as determined by a purity and germination certificate), 

· seed sowing;


	for example, 

· irrigation, 

· drainage, 

· liming, 

· fertiliser application,

· weed control, 

· pest control, 

· topping;
	for example, 

· controlled grazing systems,

· conservation of various forms of hay and silage, 

· stock management

· buying/selling policies, 

· timing of lambing and calving




(b)(i)
Identify two management practices (one each from column 2 and 3) that the farmer on the Glen 
Nui farm could carry out to encourage greater pasture growth so more feed is available for 
breeding ewes.


Management practice 1: _______________________________________________


Management practice 2: _______________________________________________

For each management practice

· Describe how each management practice should be carried out so that the farmer knows what to do. You can draw a diagram to help you answer the question.

· Explain how each management practice will increase feed availability in late winter early spring.


Management practice 1:  ___________________________________
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
`
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

___________________________________________________________________________`
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
.



Management practice 2:  ___________________________________
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

___________________________________________________________________________`
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

(c)
Select the management practice that would be the best to encourage greater pasture growth 
during mid winter and early spring.


Selected management practice: ______________________________________________


     Justify the selected management practice. In your justification you should:-

· Explain how each management practice would increases pasture levels during mid winter and early spring.  

· Explain why the selected management practice is better than the other management practice for encouraging greater pasture growth.


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
QUESTION TWO:- 

The farmer on Glen Nui farm has an annual programme of renewing old, unproductive pasture by planting a winter crop of kale and then re-sowing in spring by cultivating the paddocks and sowing new, more productive pasture plants.

(a)
Describe the steps the farmer should carryout when cultivating the paddocks for sowing new 
pasture and explain why each step is important for establishing a more productive pasture. You 
can draw a diagram to help answer the question.


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________


(b)
Describe how the farmer should feed the winter crop of kale to the ewes and explain why. You 
can draw a diagram to help answer the question.


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________


(c)
Justify the farmer’s decision for growing of a winter crop such as kale and sowing new pasture 
to increase pasture/feed availability during mid winter and early spring.  In your justification

· Explain how a growing a crop would increase pasture/feed availability 

· Explain how sowing new pasture could increase pasture/feed availability

____________________________________________________________________________

____________________________________________________________________________


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

QUESTION THREE:- 

The details below are for Bluff Hill farm which is a dairy unit. Read this information carefully as you will need to use it and your own knowledge to answer question three.

Bluff Hill farm: 

· has a silt loam soil with open drains in the wet areas

· has a soil pH in the ranges of 5.5-5.8

· has a high level of weed control (mainly of thistles) over the summer months

· has no history of liming, but applies fertilizer annually at maintenance rates 

· conserves surplus grass as silage from surplus spring growth, and this is fed out in the winter

· calves in early July

· rotational grazes dairy cows in small mobs during autumn.

· land applies effluent to some paddocks

Pasture management practices are those management practices that impact on pasture/crop production. They can be grouped into:

	Column 1
	Column 2
	Column 3

	Management practices used to

establish pasture/crop
	Management practices used to 

maximise pasture/crop growth
	Management practices used to 

harvest by livestock and/or 

machine the maximum amount of

pasture grown.

	for example, 

· species/cultivar selection,

· seedbed preparation,

·  the selection of quality seed (as determined by a purity and germination certificate), 

· seed sowing;


	for example, 

· irrigation, 

· drainage, 

· liming, 

· fertiliser application,

· weed control, 

· pest control, 

· topping;
	for example, 

· controlled grazing systems,

· conservation of various forms of hay and silage, 

· stock management

· buying/selling policies, 

· timing of lambing and calving




On Bluff Hill farm pasture levels are low during mid winter and early spring and do not meet animal requirements.

(a) 
Describe a reason why pasture levels are low on this farm during mid winter and early spring.
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
(b)
Describe a management practice the farmer carries out that would improve pasture growth and 
explain how this increases feed availability.


 ___________________________________________________________________________


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
The farmer on Bluff Hill farm wants to improve the amount of feed available for dairy cows during mid winter and early spring. 

(c)
Identify two management practices (one each from column 2 and 3) that the farmer on the Bluff 
Hill farm could carry out to encourage greater pasture growth so more feed is available for 
dairy cows during mid winter and early spring..


Management practice 1: _______________________________________________


Management practice 2: _______________________________________________


For each management practice:-

· describe how these management practices are carried out (You can draw a diagram to help you) 

· explain how these management practices are carried out to encourage greater pasture production. You can draw diagrams to help answer this question.

Management practice 1_________________________________________________________

 
_____________________________________________________________________________
____________________________________________________________________________
_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________



(You can draw a diagram to help you)



Management practice 2:  ___________________________________

 _____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________



(You can draw a diagram to help you)



(c) Select the management practice that would be the best to encourage greater pasture growth during mid winter and early spring.


      Selected management practice: ______________________________________________


     Justify the selected management practice. In your justification you should:-

· Explain how each management practice would increases pasture levels during mid winter and early spring.  

· Explain why the selected management practice is better than the other management practice for encouraging greater pasture growth.


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

QUESTION FOUR:- 

The farmer on Bluff Hill farm conserves surplus summer pasture as silage rather than making hay.

(a)
Describe four steps the farmer should carryout to make quality silage and explain how each 
step affects the quality of the silage. You can draw a diagram to help answer the question.

	Description of four steps
	Explanation of how steps affects silage quality

	1________________________________________

________________________________________

________________________________________

________________________________________
	________________________________________

________________________________________

________________________________________

________________________________________



	2________________________________________

________________________________________

________________________________________

________________________________________
	________________________________________

________________________________________

________________________________________

________________________________________

	3________________________________________

________________________________________

________________________________________

________________________________________
	________________________________________

________________________________________

________________________________________

________________________________________

	4________________________________________

________________________________________

________________________________________

________________________________________
	________________________________________

________________________________________

________________________________________

________________________________________




(b)
Justify the farmers decision to make silage rather than hay. In your justification:-consider

· timing of pasture surplus and deficits

· timing of feed requirements

· livestock requirements.


____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
Name _______________________
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Pasture and Crop Production Book








Pasture as a feed


Advantages�
Disadvantages�
�
Cheap


low labour


fed on site, don't have to cut and carry into barns etc


animal wastes returned naturally 


potentially easily digested and palatable


potentially has a high nutritional value


�
seasonal variation in quantity and quality.


presence of disease causing organisms. eg parasitic worm larvae, facial eczema fungi.


lack some essential elements eg(Ca), (Mg)


�
�






Factors affecting pasture production


Soil conditions


Structure- aeration/drainage (pugging/OM levels)


pH – lime


Nutrient availability (fertiliser)


Water availability (irrigation) 


Pest and diseases (prevention/control methods)


Weeds (prevention/control methods)


Topping ( why done)


Oversowing new pasture species (what, how and why)


Grazing management


Pasture conservation 








Aims of pasture production


Grow max amount of quality pasture


Utilise max amount of pasture efficiently








Importance of pasture to NZ economy


Cost effectiveness of pasture as a feed compared to other countries





Pasture


What is it made up of -PRG (60-70%)


                                    - WC (30-40%)





Importance of PRG


Bulk


Grows all year


Palatable 


Nutritious most of year


Importance of WC


Highly digestible and nutritious


N fixing
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Grazing Systems 


Types


what are they


differences,


when use


why used


advantages 


disadvantage








Rotational (non selective)


Set stocking (selective)


Strip grazing(non selective)


Cells (non selective)


Zero











Discuss reasons why farmers would make either hay, silage or balage


Nutritive value to match feed requirements


Equipment 


Describe and explain the steps involved in making high quality hay, silage and balage 








Pasture conservation


Hay 


Silage


Balage


Autumn saved pasture








Pasture Growth Curves


Reasons for variation in pasture growth throughout the year


Management practices used to manage surplus and deficit feed situations.


Conservation of pasture


Buying/growing supplements (maize silage, turnips)


Buying and selling stock








Factors affecting Yield


Soil conditions


Seedbed


Fertility


pH


irrigation


cultivar selection


pest and diseases


weed


seed quality


purity %


germination %


crop rotations


plant density


sowing depth





Aim of crop production: to get maximum yield of high quality product = $





Crop Production


Types of crops


Fodder (hay, silage)


Forage (pasture, turnips)


Cash (grain, grass seed potatoes





�





�





Clover root weevil grub





�





Clover root weevil damage





�





Adult clover root weevil 





�





Adult clover root weevil and


parasitoid wasp.





�





�





Fresh Pasture


1m2





Pasture sample





Weigh





Weigh





Dry Pasture Sample





Weigh





�





�





�





�





�





Once hay is baled it is important to protect if from the weather to maintain its quality by storing it under cover, either wrapped in plastic or in sheds. If hay is not protected significant losses in nutritive value can occur. Exposure to rain will cause respiration and leaching losses increase the risk of molding which results in poor palatability and increase incidences of respiratory diseases in the stock eating it.
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DRY MATTER LOSSES IN SILAGE


	   % OF DRY	      POSSIBLE      


	MATTER    REDUCTION





IN THE FIELD


Respiration of grass�(after it is cut)		1.5	.


Mechanical		3.8	..


Leaching by rain		0.5	…


TOTAL FIELD LOSSES		4.18





IN THE STACK


Respiration of grass		3.4	.


Fermentation of bacteria		3.10	…


Inefficient sealing of stack		10.35	…..


Effluent losses		0.10	…


TOTAL STACK LOSSES		16.59





FEEDING OUT


Secondary Fermentation		0.5	.


Wastage through tramping etc		0.30	…


TOTAL FEEDING OUT LOSSES		0.35





NOTE





*      Very difficult to reduce losses


**     Some reduction possible


***   Very easy to reduce losses
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Maximum yield forage/fodder





Maximum yield cash crop





Efficient Harvesting





Reasons for Growing








Quality  of seed





Weed/Pest/Disease Management


Cultivation


Resistant cultivars


Crop rotation


Chemical control





Harvesting and Storing





Harvest correctly at the right time to avoid crop damage


Harvest in the correct conditions and when the crop has the correct moisture content


Store in suitable conditions to maintain quality ie keep dry and free of pests.





Suitable Soil: 


	


Able to be cultivated


Good structure:-  aeration


drainage


High nutrient level





Seed Quality





Good establishment means good germination


Pure seed (certified seed)


Weed free seed


Treated seed





Suitable Climate:- 





rainfall requirements


dry summers-cash crops


cool areas brassicas


warm areas maize


	





Cultivar Choice





Select cultivars suitable for growing  conditions available


Pest/disease resistance


Time of year can be sown





Cultivation/Planting





Seedbed preparation


Sowing rate and depth


Addition of fertilisers





Crop Choice





Soil and climatic conditions


Previous crop grown ie crop rotation





Factors affecting crop yields
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