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Internal Assessment Resource

Agricultural and Horticultural Science Level 2

	This resource supports assessment against:

Achievement Standard 91291 version 2
Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand

	Resource title: More Growing

	4 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91291-02-5385

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Agricultural and Horticultural Science 91291: Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand
Resource reference: Agricultural and Horticultural Science 2.3B v2
Resource title: More Growing
Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by the Achievement Standard Agricultural and Horticultural Science 91291.  The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

In this assessment activity, students are required to demonstrate their understanding of sexual and asexual propagation techniques.

Throughout the year, students will participate in a range of practical propagation activities. This assessment activity requires students to record the details of three of these activities, and present them in a portfolio for assessment. They will need to choose one sexual and two asexual propagation techniques to focus on.

A portfolio could be presented in any medium that allows information to be displayed, for example, a video blog, or an A3 folder. Adapt the student instructions to meet the needs of your students.
Conditions

This is an individual activity. Students use examples from previous tasks, but they have 2–4 weeks of in-class and homework time to compile the portfolio.

Adapt the time allowed to meet the requirements of the context and presentation method selected.

Prior to this activity, students should take part in practical and theoretical propagation activities. This practical work will give students the opportunity to gain knowledge about the required propagation techniques. 

It would also be beneficial to visit a plant breeder. 

Include several progress checks during this assessment activity.

Resource requirements

Students will/may require access to:

· computers with internet access and slideshow presentation software

· digital still and video cameras.

Additional information

None

Internal Assessment Resource

Achievement Standard Agricultural and Horticultural Science 91291: Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand
Resource reference: Agricultural and Horticultural Science 2.3B v2
Resource title: More Growing
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand.
	Demonstrate in-depth understanding of advanced plant propagation techniques used for commercial production in New Zealand.
	Demonstrate comprehensive understanding of advanced plant propagation techniques used for commercial production in New Zealand.


Student instructions
Introduction

During the year, you will participate in a range of practical plant propagation activities. This assessment activity requires you to record three of these activities in detail and present them in a portfolio. One of these activities will involve sexual propagation techniques and two will involve asexual propagation techniques.

Include photos and/or diagrams in your portfolio.

Teacher note: A portfolio could be presented in any medium that allows information to be displayed, for example, a video blog, or an A3 folder. Adapt the Student instructions sheet to meet the needs of your students.

This is an individual assessment. You have 4 weeks of in-class and homework time to complete it.

Teacher note: Adapt the time allowed to meet the requirements of the context and presentation method selected.

Task

From the various plant propagation techniques that you have explored during the year, choose three (one sexual and two asexual) to include in your portfolio. 

Sexual propagation techniques are:

· Scarification

· Stratification

· Soaking (in water or acid)

· Rinsing

· Heat treatment.

Asexual propagation techniques are:

· Grafting

· Budding

· Tissue culture.

Using your course notes, record sheets and the Internet, research your three selected propagation techniques.

Describe how each technique (and each step within the technique) is carried out in commercial horticultural production. 
Explain how each step provides the environmental conditions (such as seasonality, water availability, temperature) and the biological conditions (such as type of plant material, compatibility, plant health) required for successful propagation. In your explanations refer to relevant structural features of plants and their function and/or to horticultural science concepts.
Justify the use of each of the techniques (or steps within each technique) in commercial horticulture. In your justifications consider:

· Quality

· Quantity

· Genetic potential

· Timing

· Economics of production. 

Present your findings as a portfolio. Include photographs and/or diagrams to illustrate the steps taken within each technique.

Resources

You will need access to a computer and digital camera/video equipment for this activity. 

Assessment schedule: Agricultural and Horticultural Science 91291 More Growing
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of three advanced plant propagation techniques used for commercial production in New Zealand, including one sexual and two asexual. This will include a description of:

· the steps used to carry out the technique.
For example: Scarification: sowing kowhai seeds in containers.
To break dormancy, the seeds need to be scarified. This involves scratching or chipping the seed coat using either a sharp knife or rubbing with sand paper.

Select a container which should be large enough to allow the seedling to grow to a mature enough size before transplanting

Place seeds evenly spaced on/in the mix (or sow to twice the depth of their diameter)

Firm down and fill with seed raising mix

Water by placing in trough

Label with name, plant, and date.

For example: T Budding.
Select a large healthy bud from the desired scion. These buds should be on branches that showed good growth during the current season. 

The bud and a small section of the wood underneath it are removed from the scion using an upward slicing motion. The cut should begin about 1 – 2 cm below the bud, and should go deep enough into the wood so that when the cut is finished an equal amount of bark is above the bud as below the bud. A perpendicular cut across the top of the upward cut will separate it from the scion.
A vertical cut is made on the stem of the rootstock. The cut should be deep enough to ensure that the bark will separate at the cambium.
A perpendicular cut is made at the upper end of the vertical cut.
The bark is carefully slipped from the stem of the rootstock exposing a "pocket" into which the bud can be placed.

The bud is carefully slipped in between the bark flaps. The top of the bark strip on the bud is trimmed to fit tightly against the horizontal cut (the cross of the T) so that the bud fits snugly within the ‘pocket’.
The bark flaps are held tightly against the bud using grafting tape until after the union has healed.

Once the union has healed, the upper part of the rootstock can be cut away to force the bud to grow.
For example: Whip and tongue graft:
Cut off the rootstock using a diagonal cut. The cut should be four to five times longer than the diameter of the stock to be grafted. Make the same kind of cut at the base of the scion.
Place the blade of the knife across the cut end of the stock, halfway between the bark and pith (on the upper part of the cut surface). Use a single knife stroke to draw the blade down at an angle through the wood and pith. Stop at the base of the initial diagonal cut. This second cut must not follow the grain of the wood but should run parallel to the first cut.
Prepare the scion in the same way. Fit the scion into the rootstock so that they interlock whip and tongue. Be certain that the cambiums are aligned.
Wrap the junction with a grafting tape. 

	The student demonstrates in-depth understanding of three advanced plant propagation techniques used for commercial production in New Zealand, including one sexual and two asexual. This will include an explanation of how:

· the steps used to carry out the technique provide the biological and environmental conditions required for successful propagation using this technique.

The student refers to relevant structural features and functions and/or horticultural science concepts.

For example: Scarification: sowing kowhai seeds in containers.
To break dormancy, the seeds need to be scarified. This involves scratching or chipping the seed coat using either a sharp knife or rubbing with sand paper. Care needs to be taken to ensure that the embryo is not damaged. This could be accomplished by ensuring that the scarring of the seed occurs on the opposite side of the hilum. This is necessary to allow water to enter the seed so that germination can start to occur. The testa of these seeds is very hard and would normally prevent the seed from germinating.

The choice of container should be large enough to allow the seedling to grow to a mature enough size before transplanting. If the container is too large then it will waste a lot of seed raising mix. If it is too small then growth can be restricted.

Place seeds evenly spaced on the mix (or sow to twice the depth of their diameter). The seeds will not need to compete for resources (light, water, space). If they are sown too deeply then the seed will expend too much energy in pushing the cotyledon(s) to be exposed to sunlight.

Firm down and fill with seed raising mix. Having firm contact between the seed and mix particles will allow for adequate water and gas exchange by the germinating seed.

Water by placing in trough. To maintain growth the seed must have exposure to water for germination reactions to occur and to sustain growth.

Label with name, plant, and date. Labelling allows for easy tracking of the type of plant, expected germination and probable transplant dates
For example: T Budding.
Select a large healthy bud from the desired scion. These buds should be on branches that showed good growth during the current season. Large healthy buds are easier to use and will grow more vigorously than small buds.

The bud and a small section of the wood underneath it are removed from the scion using an upward slicing motion. Leaves with their petioles may also be included with the bud. The cut should begin about 1 – 2 cm below the bud, and should go deep enough into the wood so that when the cut is finished an equal amount of bark is above the bud as below the bud. A perpendicular cut across the top of the upward cut will separate it from the scion. Keeping the leaf and petiole on the bud allows for a convenient "handle" for holding the bud. Allowing for sufficient bark from the rootstock to remain attached to the bud will ensure that the bud is not damaged and enable easy of handling.

A vertical cut is made on the stem of the rootstock. The cut should be deep enough to insure that the bark will separate at the cambium. Cambium is the actively growing cells which will form a union between the scion and rootstock.

A perpendicular cut is made at the upper end of the vertical cut.

The bark is carefully slipped from the stem of the rootstock exposing a "pocket" into which the bud can be placed. Care should be taken not to tear the flaps of the bark of the rootstock in the process of spreading them.

The bud is carefully slipped in between the bark flaps. The top of the bark strip on the bud is trimmed to fit tightly against the horizontal cut (the cross of the T) so that the bud fits snugly within the ‘pocket’. This ensures that the cambium and vascular tissues form a union and will allow for growth of the bud.

The bark flaps are held tightly against the bud as they are wrapped with grafting tape. This closure must either breakdown by weathering (as grafting tape does), or must be removed in 2 to 3 weeks after the union has healed. If the material does not break down, it will restrict the growth of the rootstock. 

Once the union has healed, the upper part of the rootstock can be cut away to force the bud to grow. If the rootstock is not pruned off it will likely grow more vigorously than the scion.

For example: Whip and tongue graft:
Cut off the rootstock using a diagonal cut. The cut should be four to five times longer than the diameter of the stock to be grafted. Make the same kind of cut at the base of the scion. The interlocking surfaces need to make maximum contact and the cambium layers need to be aligned, as this will result in a successful ‘take’, resulting in increased chance of producing mature plants when using this technique.
Place the blade of the knife across the cut end of the stock, halfway between the bark and pith (on the upper part of the cut surface). Use a single knife stroke to draw the blade down at an angle through the wood and pith. Stop at the base of the initial diagonal cut. This second cut must not follow the grain of the wood but should run parallel to the first cut.
Prepare the scion in the same way. Fit the scion into the rootstock so that they interlock whip and tongue. Be certain that the cambiums are aligned. This will ensure that the cambium and vascular tissues form a union and will allow for growth of the scion.  
Wrap the junction with a grafting tape. The grafting tape will breakdown by weathering, so it will not restrict the growth of the rootstock.  Binding of the scion and rootstock with grafting tape ensures that moisture is retained, and that pests and diseases cannot enter via the wound site.
	The student demonstrates comprehensive understanding of two advanced plant propagation techniques used for commercial production in New Zealand, including one sexual and one asexual. This will include for each of the propagation techniques an evaluation that justifies the linkage between:

use of the technique (or steps within each technique) and the quality and quantity of production, genetic potential, timing, and economics of production.

For example: Scarification: sowing kowhai seeds in containers.
The three most important steps are: scarification, choice of container, and even spacing.

To break dormancy, the seeds need to be scarified. This involves scratching or chipping the seed coat using either a sharp knife or rubbing with sand paper. The testa of these seeds is very hard and would normally prevent the seed from germinating. This is the reason that scarification is the most important step necessary for successful propagation of kowhai seeds. If scarifying does not occur, germination is less likely and therefore reducing the number of potential plants to sell. 
Care needs to be taken to ensure that the embryo is not damaged. This could be accomplished by ensuring that the scarring of the seed occurs on the opposite side of the hilum. This is necessary to allow water to enter the seed so that germination can start to occur. The embryo is located on the same side as the hilum so would be easily damaged (and hence reduce success of germination) if cut into. If the embryo is damaged, germination will not occur as the seed may have died, reducing the number of plants potentially available. 
The choice of container should be large enough to allow the seedling to grow to a mature enough size before transplanting. If the container is too large then it will waste a lot of seed raising mix and raise costs. Seed raising mix costs money which could be better spent on other material rather than excess mix which is not necessary. If it is too small then growth can be restricted, reducing the quality of the plants available.
Place seeds evenly spaced on the mix. The seeds will not need to compete for resources (light, water, space) and therefore increasing the quality and quantity of the plants.  

For example: T Budding

The three most important steps are: selection of a large healthy bud, location / shape of the cut on the scion, and ensuring both bud and scion material are firmly joined.

Select a large healthy bud from the desired scion. This ensures that there is no transmission of diseases, such as those caused by viruses. The scion needs to be of the desired genetic potential to that the budding is compatible, as the bud will not take if the tissues and cells do not match up.  These buds should be on branches that showed good growth during the current season. Large healthy buds are easier to use and will grow more vigorously than small buds. It is preferable to use the outside buds than those from the middle of the tree or from slender stems which may have closely spaced, small buds that are difficult to handle. Thick water sprouts that grew very vigorously in the previous season are also often poor scions due to being too weak. If used, the quality of the bud would be reduced and may not take, reducing the number of potential plants to sell. 

The bud and a small section of the wood underneath it are removed from the scion using an upward slicing motion. Leaves with their petioles may also be included with the bud. The cut should begin about 1 – 2 cm below the bud, and should go deep enough into the wood so that when the cut is finished an equal amount of bark is above the bud as below the bud. A perpendicular cut across the top of the upward cut will separate it from the scion. Keeping the leaf and petiole on the bud allows for a convenient "handle" for holding the bud. Allowing for sufficient bark from the rootstock to remain attached to the bud will ensure that the bud is not damaged and enable easy of handling. Ensuring the scion and rootstock are compatible encourages a strong and successful union. This ensures a low failure rate, thereby increasing financial returns.  
The bark flaps are held tightly against the bud as they are wrapped with grafting tape. This ensures that a successful take and increases the quality of the T budding. The wrapping must breakdown by weathering, otherwise it will restrict the growth of the rootstock. Grafting tape is better to use than non-degradable tapes because they are often not flexible enough and can girdle the plant. They can also be forgotten or missed by the worker  This step increases the quality of the T budding and ensures that there are a good number of quality plants ready for sale, thereby increasing financial returns..



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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