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	Title
	Demonstrate knowledge of botany for commercial forestry

	Level
	4
	Credits
	4


	Purpose
	People credited with this unit standard are able to: describe the physiology of plants; describe growth requirements of plants; explain the process of plant propagation; use the taxonomy system for the classification of plants; describe plant species important to New Zealand commercial forestry; and explain tree improvement techniques and describe propagation techniques used in commercial forestry.


	Classification
	Forestry > Forestry Knowledge


	Available grade
	Achieved
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Outcomes and performance criteria

Outcome 1

Describe the physiology of plants.

Performance criteria
1.1
The external parts of a plant are identified and their functions are described in accordance with the reference texts.

Range
roots, stem, leaf, bud, node, internode, bark, crown shape and branching in trees.

1.2
Plant components are identified and their functions are described in accordance with the reference texts.

Range
stem – xylem, phloem, secondary growth, heartwood, sapwood, reaction growth, cambium;


root – epidermis and root hairs, secondary growth, origin of lateral roots, different roots and types, mycorrhizae;


leaf – internal anatomy;


seed – seed coat, radicle, shoot apex, cotyledons, endosperm, embryo.

1.3
The differences between gymnosperms and angiosperms are described in accordance with the reference texts.

Range
flower, seed, stem, leaf.

1.4
The physiological processes of green plants and when and where these processes occur are described in accordance with the reference texts.

Range
photosynthesis, respiration, osmosis, transpiration, translocation, absorption.

1.5
The environmental requirements of plants and their impacts on physiological processes are described in accordance with the reference texts.

Range
temperature, water, nutrition, light.

Outcome 2

Describe growth requirements of plants.

Performance criteria
2.1
The process of plant growth and the requirements needed for that growth are described in accordance with the reference texts.

2.2
The environmental and internal factors affecting plant and tree growth are described in accordance with the reference texts.

Range
climate, altitude, competition, hormones, genetics.

2.3
The effects on the growth of plants of different soils, inadequate rooting, frost hollows, insufficient light, wind exposure, and drought are described in accordance with the reference texts.

Outcome 3

Explain the process of plant propagation.

Performance criteria
3.1
Inheritance through chromosomes and genes is explained in accordance with the reference texts.

3.2
The process of meiosis is explained in accordance with the reference texts.

3.3
The processes of meiosis and mitosis are compared in accordance with the reference texts.

3.4
The results of sexual and asexual reproduction in plants are compared in accordance with the reference texts.

3.5
The reason for using sexual and asexual reproduction in forestry is explained in accordance with the reference texts.

Range
costs, benefits.

Outcome 4

Use the taxonomy system for the classification of plants.

Performance criteria
4.1
The framework underlying the systematic arrangement of plant families, the general relationship among plant families and major divisions within the plant kingdom important to forestry is described in accordance with the reference texts.

4.2
Twenty specimens are identified through the use of a key and morphology.

Range
leaf form, leaf shape, leaf colour, root systems, inflorescence, seeds, capsules.

Outcome 5

Describe plant species important to New Zealand commercial forestry.

Performance criteria
5.1
The characteristics of commercially important forestry species are described in accordance with the reference texts.

Range
Radiata pine, Douglas fir, eucalypts.

5.2
The reasons why different species are commercially important are described in accordance with the reference texts.

Range
Radiata pine, Douglas fir, eucalypts.

5.3
Maps are used to locate where the major natural forest types occur in New Zealand.

5.4
The commercial characteristics of hardwoods and softwoods are compared.

Range
fibre length, fibre width, wood density, end-product treatability.

5.5
Weed and grass species that have a significant impact on commercial forestry are identified and their impact explained.

Range
gorse, broom, buddleia, bracken, pampas grass, pasture grass species.

Outcome 6

Explain tree improvement techniques in commercial forestry.

Performance criteria
6.1
Explanation identifies the desirable traits that are the objectives of tree breeding programmes.

6.2
Description compares and explains the results of the breeding programs of selected species in accordance with the reference texts.

Range
Radiata pine, Douglas fir, cypresses, eucalypts.

6.3
The implications of clonal forestry are explained in accordance with the reference texts.

6.4
The relationship between genotypes, phenotypes, and the environment is explained in accordance with the reference texts.

6.5
The process of tree breeding is explained in accordance with the reference texts.

Range
progeny trials, seed orchards (open and controlled pollinated).

6.6
Growth and Form (GF) ratings and their implications are explained in accordance with the reference texts.

6.7
Other special breeds of the Radiata pine breeding programme are described in accordance with the reference texts.

Range
wood density, long inter-node, Dothistroma resistance.

Outcome 7

Describe propagation techniques used in commercial forestry.

Performance criteria
7.1
The conditions required to initiate germination of a seed are described in accordance with the reference texts.

7.2
The conditions required to enable a seed to retain its germinating power are described in accordance with the reference texts.

Range
seed coat, water content, stored food material.

7.3
The process for carrying out various propagation techniques is described in accordance with the reference texts.

Range
seed, cutting, grafting, tissue culture.

7.4
The concept of physiological ageing is described in accordance with the reference texts.
7.5
The results of different propagation techniques are compared in accordance with the reference texts.

Range
seed, cutting, grafting, tissue culture.

7.6 The cost and timing of different propagation techniques is compared in accordance with the reference texts.

Range
seed, cutting, grafting, tissue culture.
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