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* Looking at how to decide what to grow and why - purpose,
how many trees should we grow, where to start

e Choosing how to grow — soil, compost, pots, ground
preparation, weed control

* Propagation - seed collection, seed preparation,
stratification, germination, pricking out and potting on,
feeding. Focus on hard to grow species

e Qand A.




Deciding what to
grow and why...




First things to consider:
* Who is growing the trees?
* How much time do they have to give?

* Where are the trees to be grown? Size of area? Rentto
be paid, or free?

* What kind of trees are to be grown?

* How many trees should be grown? And how many of
what type?

e Where will the tree seed come from? What materials will
| need to grow the trees?

* How will all the materials/rent/time be paid for?



First things to consider:

* What happens to the trees when they are big enough to
be planted out?

 Who will lift, package, and plant the trees?
* How will the trees be marketed?

* Who will receive the trees?

* Are the trees being provided for free?

* What about pests and disease?

* How will bio-security be maintained?

* How will the record keeping be maintained?



* Who is growing the trees?

* How much time do they
have to give?

Growing just 5000 trees can be a
full-time job, and if growing
25,000 then you need a small
army of volunteers or staff to help



Where are the trees to be grown?
Size of area?

Rent to be paid, or free?
s shelter available?
Access to water/power?

An area 4.8m x1.2m will hold about 250-300
trees grown in the bare earth (bare root
trees)

An area 4.8m x1.2m will hold 1600 trees in
rootrainers



ing how to

Choos
grow
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Soil types

Clay soils - >25 percent clay. Potentially high nutrient content but waterlogged
in winter, baked in summer. Easily compact.

Add organic matter - breaks clay into crumbs

Sandy soils - lots of sand/little clay. Easy to cultivate, warm up quickly but
drought prone and low in nutrients, which easily leach. Often very acidic.

Add organic matter - binds the loose sand

Silt soils - fertile, fairly well drained and hold more moisture than sandy soils,
easily compacted

Add organic matter - bind silt into crumbs

Loams - mixture of clay, sand and silt, fertile, well-drained and easily worked.

Add organic matter - maintains integrity of soil if it is being worked



Soil types

Peat soils are mainly organic matter and are usually very fertile and hold much
moisture. They are seldom found in gardens.

Chalky or lime-rich soils may be light or heavy but are largely made up of
calcium carbonate and are very alkaline.

Adding organic matter to chalk soils has limited impact as soils very thin.



Compost

Greens & Browns

Mix it up

If too wet —add browns

If too dry — add greens + water
6 months to 1 year

|deally, hot compost between 50-
70°C. Perfection = constant 65°C

Advise unless very good at
composting do not use as top
dressing — weeds!




Ground preparation

Double dig - dig over ground to double depth of spade/fork

NO DIG METHODS SIDE BY SIDE

CHARLES DOWDING i RUTH STOUT E LASAGNA GARDEN
L]

SOIL SOIL

©garturstitchfarm.tom

Raised beds — create a structure to hold growing medium

@3pegial Bfanch CTN



Plant Pots

© containerwise.co.uk




Weed control

Use nature!

Supress weeds — No dig method works
well for this

Mulch, mulch, mulch
Timing

Remember —so long as weeds are not
affecting tree growth they’re not such a
big problem, but also remember you
have to lift your trees, and too many
weeds will be a problem!



From seeds to tiny
trees...

© Slygas + my hands!



 What kind of trees are to be
grown?

* How many trees should be

grown? And how many of what
type?

e Where will the tree seed come
from?

Start simply, with low numbers

Try growing 20-100 of 5 different
tree/seed types

Collect seed from local woods and
hedgerows, but do ask landowners
| AL~ e , permission

AT e 22 Try cuttings (willow is easy!)
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* Tree seed from different sites
must be kept separate, especially
for the FRM mandatory species,
ideally for all seed

* Think storage! Each seed has
different needs

* Make sure you’ve followed FRM
rules

e Ensure you have all materials
ready before you collect seed

e.g. seed buckets, zip lock
bags, coir or compost, sharp
sand, paper bags,
refrigeration, a store area safe
from mice and squirrels etc.,
stratification troughs,
rootrainers

 Label everything!

© Moer Trees



e Good practice to record your
collected seed weight, both wet
and dry

* Dry weight is required for FRM

Wet weight

e Soon after collection weigh all unprocessed seed in a container (SC)
* Weigh the container (C)

* SC - C=Total Seed wet weight



Dry Weight

* Weigh all processed seed in a container (SC)
* Weigh the container (C)

e SC - C=Total Seed dry weight (TSDW)

* Weigh 20 processed seeds and record. Repeat 3 to 4 times.
e Take average of weight recorded for 20 seeds
* Average/20 = average weight of 1 seed

 Divide Total Seed dry weight (TSDW) by Average weight of 1 seed = Total
number of seeds

This is the best way to do a seed count, especially when you have collected
many or the seeds are miniscule e.g. Rowan









Each tree seed type requires a different method of extraction and/or
stratification

However, they can be divided into 4 main types:

* Nut (Oak) — direct sow, protect as highly predated. Best if collected when
radicle showing

* Nut (Hazel) — place in compost mix and put through series of cold storage
periods, then direct sow, protect as highly predated. Hazel’s usually
germinate better in Year 2

 Stone (Blackthorn, Wild cherry) — remove flesh completely, place in
compost/sharp sand 50/50 miX, cold storage period, sow

* Pip (Crab apple, Hawthorn, Rowan) — remove flesh and find seeds, ensure
clean. Place in compost/sharp sand 50/50 mix, cold storage period, sow

e Catkin or cone(Birch, Alder) - stored dry in a paper bag in a cool dry place



Difficult to grow

Easy to grow
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Hard-seededness, seed dormancy
and pretreatment
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Appendix 1

Storage and pretreatment summary

Appendix 1 is arranged alphabetically by penus and species and summarises the storage properties,
dormancy characteristics and pretreatment durations for aver 120 woody spedies commaonly grown
in Britain. Use the table to sslect an individual species and find practical guidance on storability and
espadially likely pretreatment durations. Then use Appendic 2 to implement the practical methods
required to avercome either hard- seededness, deep or shallow dormancy.

Effae

—
etreat
Abies alba Fir sibver) fShallow 9-12% @< -5°C o {13 1 4 Jaruary
Abies haltamen Fir (balsam]) Imtermediate’yShallow  9-12% @< -5°C o (&-17) 1 4 Jaruary
Abies concolar Fir [(Colarado white) Intermediatey/Shallow 9-12% @< -5°C L] 2{e-13) 1 4 Jaruary
Abiex froseni Fir [Fraser} Irtermediate®Shallow  9-12% @< -5°C (1] 2{&-13) 1 4 Jarwary
Abies grandis Fir (grand} Imtermediabe’Shallow 9-12% @< -5°C (1] 8{&-13) 1 4 January
Abies nordmanniana Fir [Cawcasian] Irtermediatet/Shallow  9-12% &< -5°C [1] 8({6-137) 1 A Jaruary
Abies procera Fir [noble} Intermediate/Shallow 9-12% &< -5°C o 213 1 4 Jaruary
Ager compesine Maple (feld) Intermediate’/Shallow 10-15% @< (°C 8 (4-B) 24 20-24) 3 19 July
Acer platancides Maple (Moraay) Irftermediabey/Shallow 10-15% @ < 0°C 1] 16 (12-20) 2 [dy slowly) B Nawember
Acer pseudoplatanus Sycamons Recalcitrany/Deep  Store moist @ £°C L] 12 (8-16) z i December
Aesculus hipp Hors= Recalcitrant® Store moist @ £C - - - -
Alnus cordata. Alder (Ialan) Orthodoy Shallow  B-10% & < 4°C o 629 1 18 Jarary
Alnus ghetinesa Alder (black or common)  Orthodowy/Shallow  B-10% @ < 4°C L] 6(3-59) 1 18 Jaruary
Alnus incana Alder (grey) Orthodoy Shallow  B-10% @ < 4°C o 629 1 18 Jarary
Alnus rutra: Alder {red) Orthodoy Shallow  B-10% @& < 4°C o 6(3-5) 1 18 Jariary
Alnus wiridis Alder (gresn) Orthodoy Shallow  B-10% @& < 4°C o 629 1 18 Jarary
Armucnin anmusana Maonikey puzzle Recalcitrant® Store moist @ 47 - - - -
Arbutus uneds Strawbemry tree Orthoda/Deep  10-12% &< 0°C L] 12514 2 & December
EBetula perncula Birch (sibver] Orthodog' Shallow  B-10% @ < £°C 1] 639 Thgh%enpy) 1B January
EBrtula pubescens Birch {dowrry] Orthodoy' Shallow  8-10% @ < 4°C o 6(3-5 ThgEempy} 18 January
Calocedrus decumens Incense cedar IntermediabetShallow 9-12% & < -5°C L] 4[4-8) Fa 1 February
Carpinus betulus Hombe=am Orthoday/Deep T0-12ZX @< 0°C 4(3-B) 241624 E] T6 August
Castonen sativa Chestriut {saeet] Recalcitrant® Store moist & £ - - - -
Cednes aflamticn Crdar (Aths) Irftermediatet/Shallow 9-12% @< -5°C 1] a[-137) 1 4 Jaruary
Ceedrus deodara Diecdar ImtermediatetyShallow  9-12% @< -5°C o 8{&-13) 1 4 Jaruary
Ceedns kbani Cedar (Lebaron) ‘Shallow 9-12% @< -5°C 1] 817 1 4 Jaruary
Ch i L Imtermediatet/Shallow  9-12% @< -5°C o 629 1 18 Jarary
Cornus alba Diogwood [red-barked) Orthodaw/Deep  10-12% & < 0°C o 14 (12-20) z 22 Nowember
‘Cornus mas Comelian chery Orthodow/Deep 10128 @< 0°C 16(12-20) 16 (12-20) 2 19 July
‘Cornus sanguinea Orthodan/Deep  10-12X @< 0°C B(B-1Z) 12 (12-20) 2 11 October
Cordus avellana Hazel Orthodan/Deep  10-15X &< 0T L] 16 [1&-20) E] 2 Hovember
L. i k idland] O (Deep  10-13X @< 0°C  B{4-13) 36 (24-32) 3 5 July
‘{Crataegus monogyna Hawthormn | 1) Orthodoy/Deep  1-125 @< 0PC B{4-13) 26 (24-27) E] 5 July
Cryptomeria joponion Japanese red ocedar IntermediatedShallow 9-12% @< -5°C o 63-5) 1 18 January
Cytisus scoparius Broom Orthodooy'Hard &85 @ < 4°C - - 1 -
Euorymus europarus Spandle Drthodax/Deep 10-15% @< 0°C 10(B-1F) 16 [E8-16) 3 30 August
Fagus syleatica Beech IntermedmteyDeep 155 @ < -5°C 1] 16 [12-20) 2 8 Navember
Frangula alnus Buckthorn {alder) OrthodayDeep  10-15% &< 0°C 1] 2517 F 4 Jaruary
Fraxinus excelsior Ash Orthoda/Deep  10-12% @< 0°C 16 (B-16) 20 (16-32) 2 21 june
‘Ginkgo biloba i ir tree: O Deep  10-15E @< 0°C 4 [4-E) 82{8-13) z & December
Hamemamelis mallis Wych hazel Orthoda/Deep  10-15% @< 0°C 10(B-16) 16 (12-20) 3 30 August
Hig i {sea) Orthodaw/Deep 10125 @ < 0°C o 12 12-16} 2 [
aguifalivm Haolly Orthodax/Desp 10125 @< 0°C  40(28-57) 24 [20-52) 3 6 Decemiber (-2 yr)
Juglans nigra ‘Walriut {black) Orthodaw/Deep 10155 @ < 0°C o 0 (16-24) 3 11 October
Juglans regia ‘Walniut (Erglish) Orthodaw/Deep  10-15% @& < 0°C o 30 (16-24) 3 11 October
Jumipesus communis Juniper Orthodan/Deep  10-15% @< °C 40{12-52) 24 [12-38) E] & December (-2 yr)
Laburnwm alpinum Labaurmum {Scotch) Orthodowy Hard -8 @ < 4°C = = 1 -
Laburnwm onagyroides  Lak [} i} Orthodosy Hard G-BE @ < 4% = = 1 =
Lanx decicea Larch (European] Orthodog' Shallow  6-8% @ < 4°C 1] 6(3-9) 1 18 Jaruary
Larix koempferi Larch (Japanes=] Orthodoy' Shallow  6-8% @ < 4°C o 6(3-5) 1 18 Jaruary
Lanx x eurclepis Larch (fybrid) Orthodog Shallow  6-8% @ < 4°C 1] 6(3-9) 1 18 Jaruary
Lawrus nobils Bay kaurs=l IntermedateyDeep 10-15% & < -5°C 1] 86137 2 4 Jaruary
Ligustrum vulgare Privet Orthodax/Deep T0-15% @< 0°C (1] 8813 2 A Jarmary
Liguidamber styracflua  Sweet gum Orthodowy Shallow £ 107 (@ < 4°C L] 3[0-5) 1 8 February
Liricgendron tulipifera Tulip tree Orthodax/Deep 0% @ < 4°C o 0 (16-24) z 11 October
Lupinus arbareus T bupin Orthodesy Hard BN @ < 4°C = = 1 =

Some poplars and willows will deterioratewithin hours and die over a few days. As a general
rule, 10-50% of oak and chestnut populations will deteriorate between autumn collection and
SPring sowing.

L

. Most broadleaved trees {plus junipers and yews) are relatively easy to dry, handle and store,
but thair deep dormancy makes them significantty more difficult to garminate because
pratreatments are not relizble and pretreatment times are so lengthy.

6. A few broadleaves (e.g. beach, laurel and Norway maple) combine the intarmediate storage
characteristics with deep dormancy. This mazns that they require careful drying, relatively
precise storage conditions and alsovery langthy pretreatment.

7. Sycamore would appear to have the potental to be the most difficult of all fruits because it
not only detericrates quite quickly, but also needs a long time to pretreat and germinate.
However, in practice, since it must be stosed at a high moisture content and a low temparature
(8o maximise longevity), and at the same time, this combination overcomes dormancy, then
the optimum storage conditions and optimum pretreatment conditions automatically coincide.

Details and advice on 7 storage/dormancy combinations
1. Orthodox/hard seeded species

Broom (Cytisus scoparius); Scotch laburnum (L aburnum alpinum); common laburnum
(Laburrmum anagyroides); tree lupin (Lupinus arboreus); false acacia (Robinia pseudoacacial;

and gorse (Ulex europeaus).

ard-seeded species have ‘orthodox’ storage charactaristics, and all will raguire sa
All hard d have ' st haracta I il ed
pratreatment to stimulate germination.

Storage and pretreatment and sowing

The freshly extracted, undried seeds are usually at a low enough maoisture content to be treated
in gither of the following ways:

- Store in a loosely-tied polythene bag in the main compartment of a refrigerator
{approximataly +43C) for no mose than one winter; or
+ Dy to 6-8% moisture content (fresh weight basis) which will allow sub-zero storage with
little deterioration for up to 20 years,
Then: pratreat artificially according to Appendices 1 and 2 and sow the following spring.
2. Orthodox/shallowly darmant species
Mast conifers, alder (Alnus spp.) and birch (Betula spp).
Orthodox seeds all have the potential to be dnied and stored, if requirad. It is important to note
that some untreated seeds will germinate, but pratreatment will usually stimulate quicker

germination of more seeds over a wider range of conditions.

Occasionally, pretreatment is harmful. For example, the germination capacty of up o 20% of
commercial seed lots of Corsican pine, Scots pine and Nonway spruce may be significantly



Approximate

date to initiate

pretreatment
(for 1 March sowing)

Storage moisture |Pretreatment]Pretreatment
content and
temperatures

Efficacy of

Storage/dormancy

Scientific name Common name

pretreatment/
remarks

characteristics

Orthodox Intermediate Recalcitrant

(Easily stored) (Awkward) (Highly perishable)
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*Height>20cm, Root collar>5mm
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*Height>20cm, Root collar>6mm

Extracts from ‘The Tree Grower’s Guide’



Guelder rose (Viburnum opulus)

e C(Collect—late autumn, when red
 Process — remove flesh, wash in fresh water until clean seed,
air dry © forestart.co.uk
e Store— Option A: place in a ziplock bag with coir mix, dampen coir
e Refrigerate 6-8 months @ 5°C
* Sow — late summer — July/August
 Qver winter there is root germination, following spring shots appear
 Results — high germination rate, vigorous growth

e QOption B: Place layer of stones in a pot. Mix compost (Carbon Gold/Hort
sand 50:50. Add seed in ratio 1/3 seed/ 2/3 stratification mix. Place in pot.

* Place pot warm ambient 15°C over winter, then outside 18 months until
germinate. Reasonable germination rate, vigorous growth

© treeseedonline.com



Holly (/lex aquifolium)

e (Collect —autumn, when red
 Process — remove flesh, wash in fresh water until clean seed,
air dry. Could also use vinegar acid wash to soften husk © RBG Kew
e Store— Option A: place in a ziplock bag with coir mix, dampen coir
e Refrigerate until May @ 5°C

* Bring out of fridge and place bags in a dark room. Keep at ambient
temperature until mid October

* Refrigerate until March @ 5°C

 Sow — March

 Those that do not germinate - repeat

 Results —reasonable germination rate

 Option B: 18 months until germinate. Low germination rate

© treeseedonline.com



Small leaved lime (Tilia cordata)

 (Collect —autumn
* Process — remove outer shell, wash in fresh water until clean
seed, 3ir dry. © forestart.co.uk
* Experiment!
e Store— Option A: place in a ziplock bag with coir mix, dampen coir
* Refrigerate until March/April @ 5°C
* Sow — March/April

 Results —variable. Seems to depend on season. Possibly linked to
temperature. Warmer climate may make these seeds easier to germinate

e Option B: remove wing, do not remove shell. 6 months until germinate.
High germination rate. Low vigour

© treeseedonline.com



Spindle (Euonymus europaeus)

* Collect —late autumn, when pink/red
* Process —remove flesh, both pink and orange, wash in fresh
water until clean seed, air dry
e Store— Option A: place in a ziplock bag with coir mix, dampen coir
e Store—in adarkroom at ambient temperature November — January
* Refrigerate 6-January — April @ 5°C
e Sow — April
 Results —vigorous growth, high germination rate

* QOption B: 18 months until germinate. Low germination rate March/April.
High vigour.

© forestart.co.uk

© treeseedonline.com



Wayfaring tree (Viburnum lantana)

e Collect —when seeds turning from red to darker colour; in
Sussex - August/September

e Process —remove flesh, wash in fresh water until clean seed, © forestart.co.uk
air dry

e QOption B: 6 months until germinate

* Results - Low germination rate. Low vigour

© valeyracexotics.com



Whitebeam (Sorbus aria)

* Collect — Devon: late autumn, when red. Sussex: September/
October — when ripe, on the turn but before drying out

e Process —remove flesh, wash in fresh water until clean seed, © forestart.co.uk
air dry

e Store— Option A: place in a ziplock bag with coir mix, dampen coir

* Refrigerate all winter @ 5°C

e Sow —early March

 Results — mixed germination rate

 QOption B: 6 months until germinate

 Results - Medium germination rate. High vigour

© treeseedonline.com



Wild pear (Pyrus communis)

* No experience

e Suggest use same process as Crab apple (Malus sylvestris)
© forestart.co.uk

* Plymouth Pear (Pyrus cordata) — a protected species and seed/cuttings can
only be collected under licence from Natural England

© shop.farsleyfestival.co.uk



Wild service tree (Sorbus torminalis)

e Collect —when seeds turning from red to darker colour; in
Sussex — September/October

e Process —remove flesh, wash in fresh water until clean seed, © forestart.co.uk
air dry OR eat the flesh! Apparently very tasty...

e QOption B: 6 months until germinate

* Results - Low germination rate. Low vigour

© friendsoffarnhampark.co.uk



Wych elm (Ulmus glabra)

e Collect —direct from tree mid-end May
* Process —immediately place on pre-prepared compost filled
seed trays, ensure compost is damp © forestart.co.uk

* Place in polytunnel or similar and keep seed trays in a shallow water bath so
compost remains damp

 Seeds will germinate in a few weeks

 Results —usually a high germination rate, however, can lie dormant for a
year

© treegrowing.tcv.org.uk



Yew (Taxus baccata)

 Collect —when seeds turning flesh very ripe and soft

* Process — remove flesh, wash in fresh water until clean seed,
air dry © forestart.co.uk

 Option B: 18 months until germinate
* Results - Low germination rate. Low vigour

© kew.org



Beech (Fagus sylvatica)

* Collect —when husks brown and opening and seed is present

* Process —remove husk

e Store — Option B: place in a ziplock bag with stratification mix © forestart.co.uk
e Refrigerate 6 months @ 5°C

* SOW —spring

* Results — high germination rate, reasonably vigorous growth

© treeseedonline.com



Birch/Alder/Pine (Betula/Alnus/Pinus spp.)

Collect — when seeds turned brown and papery/when cones
ripening and opening

Process — simply rub catkin and let seeds fall into a
container. Place cones in a paper bag and wait for seeds to
drop out. Pine seeds may need some help. Remove pine
seeds from husk, Store dry in paper bags

Rehydrate for 24hours by soaking in water. Strain in muslin.
Place in stratification mix in a bag. Putin fridge for 1 month
@ 5°C

Sow — March/April

Results - high germination rate. High vigour

© treegrowing.tcv.org.uk © forestart.co.uk



Cuttings can also be taken. Willow and Aspen are notably good to take
cuttings from

Willow — cuttings from stems

Take cuttings in Spring — about 15cm long, no thicker than 1cm

Cut bottom flat and top at angle to nodes, with no less than 4 nodes on
stem

Place into container of water until root hairs sprout — refresh water

Once roots 5cm or so long, plant into rootrainers, or pots, with gritty
compost

Water very regularly or place in a water bath
May benefit from shade netting
Transplant in autumn



Aspen— cuttings from roots

late winter or early spring, expose roots on mature trees, remove sections
that are 1-3cm in diameter. Cut these into 30cm sections and store in bags,
wrapped in moist paper or compost. Don’t let the roots dry out

Plant the prepared root cuttings as soon as you can after collection in
containers and ensure covered with compost. Ideally keep in a polytunnel
is ideal. Keep moist, but not wet

After a few weeks, bright green suckers will begin to emerge from the
compost

When the suckers are 5-7cm tall, cut them off the roots with a sharp knife
Cut below a leaf node and plant into a gritty compost

Keep cuttings warm and moist at all times

The cuttings should produce roots in about 4 weeks

Once rooted, let plants acclimatised to outdoor conditions

With regular watering and feeding aspen cuttings will grow quite fast and
be ready to plant out in the autumn



e Stratification can be using natural
or artificial processes

* Think protection! Your tree
nursery is simply a buffet to mice,
voles and squirrels

* Label everything!



Seeds need to be checked during stratification that they are not
too dry, not too damp, not in too much light, not in too much
shade, not too hot, not too cold — this all depends on the seed
type. Some are less fussy!

Then come late January/February you need to have ready:

e Seed trays

* Rootrainers

* Compost

* Perlite

* \Vermiculite

e Bare root beds prepared

 Shelter in place for protection from frost and shade from sun
e \Water, water, water — BUT not too much!

e Check daily



Making up seed trays and rootrainers

* Non-peat compost can be very woody and cap (form a hard impenetrable
surface, which hinders growth and watering)

* Mix compost with sharp sand 1:1, if compost very woody
* Also, add some perlite to promote water retention and reduce compaction

* |t’s trial and error so make copious notes and try different mixes so you
learn what works best

 Compost — ideally peat free, try coir based as less woody

e Sharp sand — for increasing aeration in dense compost, also to mix fine seed
with when broadcasting seed

 Perlite — for moisture retention
* VVermiculite — for holding down fine seed such as Birch and Alder






Soon you’ll have far too many young seedlings! So, when to pot them on?

* Wait until first set of adult leaves are showing, not the cotyledons
* Hold by adult leaves, not the stem — easily crushed and instant death






Plant feeds

Mycorrhizal additives



Available from: https://moortrees.org/support-us/shop/the-tree-growers-guide/ £14.30 inc VAT




Visit https://www.youtube.com/watch?v=Tr22XCrgUzw for episode 1.



One last thing...
| require your help!

CTNs and Biosecurity project






Adam Owen
red-earth@outlook.com

Freelance consultation — community tree nurseries — establishment, management, fundraising, websites and marketing



