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.| Natural'«bio-ecological » norm: trees and complex forests
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Natural « bio-ecological » norm: trees and complex forests

« Modern » b|o cuIturaI norm: herbs and 5|mp||f|ed ecosys
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Where are we N agrofore try?
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. StlII far from Nature

* Coming back: learn from Nature

* Long way...”?
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Trees and forests principles as a souree
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We do not start from scratch
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iﬁ We do not start from scratch
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Forest structure, functioning and dynamics :
basic principles




Forest structure

* Diversity and complementarity
* Species
* Plant forms
Plant ecologies
* Plant life cycles

« =» Cooperation, mutualism:
mycorrhizae and beyond




Forest structure

* Diversity and complementarity
* Species
e Plant forms
Plant ecologies

* Plant life cycles

« =» Cooperation, mutualism:
mycorrhizae and beyond

e Complex 3D architecture




Continuous movement:

Sylvigenesis

Chablis
Pioneer (healing species)
Post-pioneers

=» Cycling and recycling
=>» Continuous change
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Forest structure, functioning and dynamics :
basic principles

* Diversity TR

* Complementarity | e e LT
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Agroforests in Indonesia: establishment

* Progressive replacement (fruit gardens in Borneo, benzoin
agroforests in Sumatra) -
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1/ Selecting a plot in old growth forest
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Planting benzoin seedlin

2 Clearing the undergro

.J-‘: vt A

young benzoin tree




-
A - %wﬁrw
. ....w,.“../.wﬂ A\
»'s - D

. TRA .

., /a5

: e
—..- ...I...L. b ;24
) OW. g
=2 0
.m%mu,.
& ,
St A
i -+ EMSNT
RS S
L ey

aprE &~
¢
D ® O E
SE2<

(b}
Sgaw
s
S + o
\

-



n e

-
- - i

- ... L

i\\ . .w .
L R Y

ri

-

4/ Harvesting®
benzoin resin\

pened
forest

A productive
treein a semi-
o]

(agro)fe




Inside a




Pre T P il A €D

5/ The aget?fg (agro)forest
|s*I|k§ a natural forest'T\uth
rém,nfant benzoin trees:

o~

vy can be uSed for another
vob cyqle after aTbng ;eStn?g ot
: r5d

/ = . 1 = .
Year 60 to 100




Agroforests in Indonesia : establishment

* Progressive replacement (fruit gardens in Borneo, benzoin
agroforests in Sumatra)

e Start from srcratch (damar agroforests in Sumatra, rattan and rubber
agroforests in Borneo)

* The « ladang strategy »: creating an environment for designing and planting
(agro)forest, following sylvigenesis model
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2/ Planting
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Planting tree seedlings in the swiddpn‘rice




Young
trees
growing
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successive
rice crops




Rubber trees

1" agroforest




Harvesting rubber
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Agroforests in Indonesia: establishment

* More complex schemes: damar agroforests in Sumatra

Year 1: Coffee Year 2 to 4: Coffee Year 4: Harvesting
seedlings + shade seedlings growing coffee + introducing
trees in swidden rice with successive rice damar seedlings in

B e W crops swidden coffee






Agroforests in Indonesia: establishment

* More complex schemes: damar agroforests in Sumatra

Year 1: Coffee Year 2 to 4: Coffee Year 4: Harvesting Year 4 to 15: young
seedlings + shade seedlings growing coffee + introducing damar trees growing
trees in swidden rice with successive rice damar seedlings in in swidden coffee

crops swidden coffee




Agroforests in Indonesia: establishment

* More complex schemes: damar agroforests in Sumatra

Year 1: Coffee Year 2 to 4: Coffee Year 4: Harvesting Year 4 to 15: young

seedlings + shade seedlings growing coffee + introducing damar trees growing

trees in swidden rice with successive rice damar seedlings in in swidden coffee
crops swidden coffee

Year 15 to 25: damar
trees growing in
fallow, selective
clearing and begining
of resin harvesting
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Agroforests in Indonesia: forest principles

* Mature phase: forest complexity (vertical: stand structure + time)







Agroforests in Indonesia: forest principles

* Mature phase: forest complexity (horizontal: various facets)
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Agroforests in Indonesia: forest principles

* Mature phase: forest complexity (biodiversity)
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Agroforests in Indonesia: Regeneration

* New cycle
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Agroforests Indonesia: Regeneration

* Progressive healing of canopy gaps
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* Protecting natural regeneration, anticipating,
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Agroforests in Indonesia: simple, low-cost techniques

* Establishment phase

Collecting seeds in forest
or old gardens

A damar nursery, with forest soil:
seedlings can survive 4 years, from a
fruiting season to another

Technically simple,
but « ecological »,
nursery techniques

Collecting/transplanting
seedlings

In situ plantation




Agroforests in Indonesia: simple, low-cost techniques

* Mature phase
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;;Agroforests in Indonesia: building (on) forest

dlver5|ty and compIeX|ty <

!& B Sy WA T N AN LR : § % fﬁﬂﬁiﬁ
AR

“

,’ =>» Diversity of plant forms, plant cycles, plant ecology = diversity of products g‘l‘
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Not fuIIy repllcable models but sources of
S ~ inspiration

% e But general prmaples: “&
:j;; * « re-invent-our own systems building upon forces that guide local ecosystemsand -;'-»1‘;
’/& found their resilience and sustainability » \‘Z
7 * « do with » instead of « do‘against », « let the nature work as far as possible » é{{
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L' > 4 Observatlon intuition

=>» Recovery of « forest knowledge »
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" Recovering forest knowledge

of ¥ G- L TR TSNS o T B Y TURS R Y AR BN e R
* Not only plants, but ecosystems

* Not only trees, but diverse life forms

- * Not all the same plants (sun-loving, shade tolerant, short cycles, long- ||

lasting)
* 4D design (horizontal + vertical, over time)
; % ° Diversity
1 * Associations (plants/animals/insects) : cooperation, mutualism
‘)’ * The healmg power of plants for forest ecosystem =2 no « invasive
‘ ‘:’z species », but companion plants

space and time

| * No « forest climax », but cycles = Tolerate perturbatlons and
'-“; movement, cultivate i impermanence, create moving forest mosaics |
|
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~* =» Production: accompanying (mimicing) natural processes,
- structures, functions

. « = Behaviour: forest as a community of diverse living organisms

interacting through mutualism, exchanges, complementarity,
anticipation,
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Thank you for your
attention




