Summer Plant Propagation (a BHU Small Farm Workshop)
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Cuttings

General

Cuttings are vegetative “chunks” of plants that are used to increase numbers.  Because the chunks are from the same plant they are genetically identical or clones.  There are three main factors to successfully propagating cuttings.  The “titles” for each step might read like this:

1 keep alive

2 grow roots

3 pot up and harden off

Different species (in some cases cultivars within a species) require different treatment in terms of cutting type (wood maturity) and after care.

Hard, Soft and Semi-hardwood Cuttings

There are three “main” types of cuttings taken in temperate climates; hardwood, softwood and semi-hardwood or half ripe cuttings.

Hardwood cuttings are typically taken from deciduous trees and shrubs during the dormant winter season.  These are either placed directly in the ground as is the case with black currants, willow and poplar, or in some rooting medium e.g. blueberry and Forsythia. 

Softwood cuttings are taken from herbaceous plants and from new growth of woody plants.  These cuttings are more difficult to keep alive and generally require more sophisticated after care to encourage root growth and allow hardening off.  Examples include; carnations, chrysanthemums and lemon balm.

Semi-hardwood Cuttings

Semi-hardwood cuttings are taken from woody perennials i.e. trees, shrubs and vines.  The timing of the taking of the cutting is variable and depends on the maturity of the cutting material itself.

Selecting good wood for semi-hardwood cuttings is important, particularly for hard to root plants e.g. Clematis.  Material should be selected that has a good “whip” i.e. when bent almost double it does not snap.  This maturity relates to the base of the cutting.

The tricks

1 Keep alive 

· Reduce ET

· Shade

· Humidity

2 Grow roots

· Provide light

· Node position may be important

· Needs ‘stresses’

· Rooting compound doesn’t work unless all else is OK

· IBA

· NAA

· Willow water

· Biostimulants

3 Pot up and Harden off

· Good medium (not too rich)

· Gradually increase light

· Keep water stress low

Feijoa, Rosemary

Practical session.

Grafting

General

If a particular clone of a woody plant has some cultural drawback, eg weak roots, excess vigour, difficulty to root cutting, low vigour etc, it may be possible to graft a piece of that plant onto another related plant that overcomes those drawbacks.   The piece of the composite plant that has the roots is referred to as the “rootstock”, while the useful part of the plant is referred to as the “scion” or “scion wood” prior to grafting.

There are several methods of grafting but the principals of each method remain the same.  The key objectives are to place rootstock and scion cambium layers in direct contact and keep them alive until they have grown together.

Applications and Systems of Summer Grafting

Budding occurs at the height of summer and is the system most often used for the propagation of stone fruit and pip fruit.  Plants (rootstock) are considered ready for grafting when the ‘bark slips well’.  This is when the cambium is actively producing more xylem and phloem material and inserting the bud (scion wood) is quicker and more successful.

A bud is prepared by first by removing the leaf associated with the bud.  Gently remove the bud from below on the scion wood and taking a “tail” with it.  A “T” shape is cut into the rootstock low down and the bud inserted (ensure that the bud is up the right way).  Trim the tail of the bud off level with the top of the “T”.  Securely wrap the area with tape to prevent movement and protect until a callus forms.  If the graft is successful the leaf petiole with abscise, if unsuccessful the petiole will dry up and remain on the plant.

The plant needs no extra work until the rootstock top growth is removed in the spring. 

Rootstocks for peach, nectarine and apricot are typically ‘Golden Queen” seedlings while for plums and cherries a range of rootstocks which control vigour are employed.  Apples are typically budded onto vigour reducing rootstocks while pears are typically on pear seedlings or quince rootstocks.

Eg Peach (poplar)

Practical session on budding using poplar.

Seedling production (small scale)

Why?

Key reasons;

· Space limiting 

· Weed pressure

· Establish difficult plants e.g. celery

How?


Materials

· Trays

· Mix e.g. (NB all the ingredients sifted to 2mm maximum)

· 57% composted bark, 19% fine pumice, 19% steam sterilised soil and 5% bokashi

· 50% composted bark, 15% fine pumice, 15% steam sterilised soil and 20% compost

· Environmental control

· Tunnel house + shade cloth

· Cloche + frost cloth

When?

Key times;

· Late winter/early spring

· Mid summer

Seed Dormancy

Many “wild” plants and perennials have inherent seed dormancy.  Most domesticated annuals have had seed dormancy selectively bred out of them at an early stage of domestication. From the perspective of the horticulturist seed dormancy can be very inconvenient.  Fortunately humanity has been working on/with this problem for many generations and has a number of ways around the problem.

Stratification 

The classic case of this is the winter chilling requirement of seed eg. peaches before germination in spring.  This is in the form of incomplete embryo development, i.e. winter chilling is required to allow the embryo to develop and germination to take place.  From the perspective of “wild” temperate plants, this is a very sensible stratagem as it prevents seed from germinating in the autumn and being subject to winter freezing.  

Cow parsley is one plant that has a winter chilling/stratification requirement for seed germination.  This can be achieved through a number of strategies:

· Seed can be sown in a tray with weed free mix and left outside for the winter.  In spring seedlings will emerge.

· Seed can be sown in a tray with weed free mix and refrigerated for 6-8 weeks.  Upon removal of trays to a warmer environment seedlings will emerge.

· Seed can be broadcast in large quantities when ripe.  Seed may or may not germinate in spring

From a treecrop perspective peaches are perhaps the best model to look at.  Every year thousands of ‘Golden Queen’ peach seeds are planted in early to mid winter for grafting the following summer with peaches, nectarines, apricots and some plums.  This happens in commercial tree nurseries throughout New Zealand.  The rows are clearly marked and the seed duly germinates in the spring, ready for grafting in the December- January period.

Scarification 

Some seeds have a hard seed coat that does not allow the seed to imbibe water.  In the ‘wild’ this allows some plants to maintain a seed bank in the soil sometimes in the absence of the parent plant.

There are several strategies for dealing with this type of dormancy.  Below are some of the strategies available (known as scarification) for overcoming seed coat dormancy.

Chipping – involves scoring/chipping seed coat with a knife (labour intensive)

Sand paper – this can be achieved by putting sandpaper on the inside top of a screw-top jar, seeds in jar and screw on lid.  After a degree of shaking the seed coat will be weakened and the seed will be able to take up water.

Hot water soak – add to seed 4 times by volume just-boiled water.  Seeds are left for 12 – 24 hours to soak and then sown normally.

Native Trees

Generally for Native Trees fresh is best in terms of seed sowing.  Below is a table of some commonly grown natives and the preferred method of propagation.

Plant
Cutting
Seed


Type
When
Dormancy
Strategy

Wineberry
–
–
–
F*

NZ Beech
–
–
–
F

Lacebark
–
–
–
F

Ribbonwood
–
–
–
F

Kakabeak 
–
–
SC+
C-, SP=, HW&

Corokia
SH#
Anytime
–
F

Coprosma
SH
Anytime
–
F

Kowhai
–
–
SC
C, SP, HW

Cabbage tree
–
–
–
F

Podocarps
SH
Summer
E!
St^ – 6 mths

Broadleaf
SH
Anytime
–
F

Manuka & kanuka 
SH
Summer
E
St – 3 mths

Hebe
SH
Summer
–
F

Mahoe
–
–
–
F

Kaikomako
–
–
–
F

Five finger
SH
Summer
E
St – 3 mths

Pittosporum
SH
Anytime
–
F

*F = fresh, +SC = seed coat, -C = chipping, =SP = sand paper, &HW = hot water, #SH = semi-hardwood, !E = embryo development, ^St = stratification

Saving Vegetable Seed

The process of collecting/saving/producing vegetable seeds is relatively and has been around since the domestication of humanity.  On a small scale the process can be illustrated by the following flow chart;





Planting and growing under typical conditions

This is to ensure that the best plants for the situation where they are grown are selected for the parent material.  

Selecting plants with the most ‘desirable’ characteristics

It is axiomatic to plant breeders that the most important part of the process is to choose your parents well.  The same applies when selecting plants for seed production.  In the subtitle desired is in quotation marks as this is to an extent in the eye of the selector. Some very ugly, i.e. unplantlike, plants have been introduced to cultivation through this process.

Bolting/inducing flowering, and pollination

So you have the perfect vegetables, now they need to flower.  Annual vegetables e.g. lettuce, spinach, radish and those where the fruit or seed are eaten are generally the easiest to grow.  Where biennials e.g. celery, onion, leek, carrot, are grown the crop needs to be stored (e.g. onions) or left in the ground (e.g. carrot) to bolt and flower the following spring.

Wet weather during flowering can greatly reduce seed set and yield as can other factors that affect pollination.  

Seed ripening and harvest 

Seed needs to be set sufficiently early in the season to ensure seed ripen.  Seed harvest methods vary depending on the e.g. pumpkin and tomato pick fruit, dry seed harvest whole plant and dry.

Post harvest processing and cleaning

Dry seed post harvest is threshed and winnowed and typically put in the freezer (if dry enough) for a day or two to kill insects.  Wet seed is usually fermented for up to a week to remove residues and allow cleaner seed, then dried and stored as per dry seed.
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