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Agroforestry is a dynamic, ecological based natural resources management system that,
through the integration of trees in farmland and rangeland, diversifies and sustains production for

increased social, economic, and environmental benefits for land users at all levels ICRAF

Agroforestry today 9:1:1997)
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Agroforestry is any agricultural system (agro-ecosystems) in which planted or protected
trees are seen as economical, socially, or ecologically integral to the system (Clarke and Thaman
1993)

Agroforestry is an intensive land management system that optimizes the benefits from
the biological interactions crated when trees and/or shrubs are deliberately combined with crops
and /or animals (Association for Temperate Agroforestry 1997)

Agroforestry is a sustainable land-management system which increases the
overall yield of the land, combines the production of crops (including tree crops) and forest plants
and/or animals simultaneously or sequentially, on the same unit of land, and applies management
practices that are, on the same unit of land, and applies management practices that are compatible
with the cultural practices of the local population (Nair 1989)

A land management approach that deliberately combines the production of trees with
other crops and/or livestock. By blending agriculture and forestry with conservation practices,
agroforestry strives to optimize economic, environmental and social benefits (Small Woodlands
Program of BC [SWPBC] 2001).

Small Woodlands Program of BC (SWPBC). 2001. A Guide to Agroforestry in BC.
SWPBC Provincial Office. Available on-line:
http://www.woodlot.bc.ca/swp/html/agro/docs/AgroforestryGuide.pdf
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Agroforestry is the deliberate planting and protection of trees and forests in and around
agricultural systems in both rural and urban areas, in order to improve or maintain the short-term

and long-term economic productivity, cultural utility, and ecological stability of agricultural

systems (Thaman and Clarke 1993a)
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Garden Mixed garden Mixed tree garden

Figure 1. WAIMINIVOIGIUIUNBATUUUNAY (Adapted from FAO and IIRR, 1995)
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Figure 3. A traditional homegarden around the house in West-Java, dominated by trees.
Arenga pinnata (gﬂ%ﬂ) 5; Artocarpus heterophyllus (VW) 25; Baccaurea racemosa
(11311/‘]) 6, 10; Coffea robusta 25; Colocasia indica (‘]J’e)u,!ﬁﬂﬂ) (¢); Durio zibethinus
(HGEJH) 11, 23; Eugenia polycephala (W£8W)1, 7,9, 16, 17, 19; Gnetum gnemon (ﬁﬂlﬁﬂﬂ)
13; Mangifera foetida (We) @) 12; Mangifera indica (W239)14, 15; Mangifera odorata
(W291)21; Lansium domesticum (219819) 4,9, 12, 22, 26, 27; Musa paradisiaca
(NA20)(b).
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Figure 1. Interaction between trees and crops in a simultaneous agroforestry system. (a =

shading; b= competition for water and nutrient; ¢ = litter fall of trees increases C, N, P and

other nutrients; d = deep rooted trees play a role as a ‘safety-net’ for leached nutrient in the

deeper layer)

Table 1. Analysis of interactions between two populations A and B (modified from Torquebiau,

1994). (0 : No significant interaction; + : Advantage for the population in question

(growth, survival, reproduction etc.); - : disadvantage for the population in question)

Type of interaction Effect of the Nature of the interaction Agroforestry
("]ff!ﬂﬂlﬁ)ﬂﬂﬁ interaction on the (ﬁ'ﬂymmmﬂﬁﬁuﬁuﬁ) example
Ufduiiut) population (@red1aluszuy
(Wan@RULAZY) IUINBAT)
A B
Mutualism + + Interaction favourable to the Mycorrhizae,
(uamﬂéauﬁ"u) two populations Rhizobium -
(dulse Tomiiamoathe) legume
Facilitation + 0 Interaction favourable for A Windbreaks, shade
(llfz]j thendeua 1y but not obligatory; B not trees

suiludoqld 1670)

affected

Alley cropping

15



thewilalaua lidudluuadn
thelai19)

(well managed)

Commensalism + Interaction obligatory for A; B Support trees for
(hlﬁ?]} rhapeay not affected vines; Improved
Fuiludeqld) fallows
Neutralism 0 None of the populations affects Scattered trees
(]lliﬁ waﬁaamﬁw) the other in crop land

Parasitism/predation + Interaction obligatory for A; B Pest and disease

Y
(ddheaRemsouna

is inhibited

M lvonthade

sz Tomi)

Amensalism - A inhibited; B not affected Allelopathy
(Rywianilaldes
asndidudams
3 YVOIDNFIA)

Competition and - Each population is inhibited by  Alley cropping

interference the others use of (above- or (poorly managed)

(UAIEINY UHADY

Y
aonaaedre)

below ground) growth

resources

fod allelopathy from published research. (http://edis.ifas.ufl.edu/HS186)

Allelopathic Plant

corn in an alley cropping system

Rows of Leucaena interplanted with

crops in an alley cropping system

Florida citrus

found 4.25 meters from trees

the yield of maize and rice

another weed

Reduced corn yield attributed to production of
Rows of black walnut interplanted with
juglone, an allelopathic compound from black walnut,

Reduced the yield of wheat and tumeric but increased

Lantana roots and shoots incorporated into soil
Lantana, a perennial woody weed pest in
reduced germination and growth of milkweed vine,

16



Sour orange, a widely wused citrus
rootstock in the past, now avoided
because of susceptibility to citrus tristeza

virus

Red maple, swamp chestnut oak, sweet

bay, and red cedar

Eucalyptus and neem trees

Chaste tree or box elder

Mango

Tree of Heaven

Rye and wheat

Broccoli

Leaf extracts and volatile compounds inhibited seed
germination and root growth of pigweed,

bermudagrass, and lambsquarters

Preliminary reports indicate that wood extracts inhibit
lettuce seed as much as or more than black walnut

extracts

A spatial allelopathic relationship if wheat was grown

within 5 m

Leachates retarded the growth of pangolagrass, a
pasture grass but stimulated the growth of bluestem,

another grass species

Dried mango leaf powder completely inhibited

sprouting of purple nutsedge tubers.

Ailanthone, isolated from the Tree of Heaven, has
been reported to possess non-selecitve post-emergence

herbicial activity similar to glyphosate and paraquat

Allelopathic suppression of weeds when used as cover

crops or when crop residues are retained as mulch.

Broccoli residue interferes with growth of other

cruciferous crops that follow

l Y
M31A312HIZUUWNIIUNITZUY (Whole-farm analysis)

Contents
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A v
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a 4 a A Jd  w
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PV =A(1+in

Tagh i AoAAAanaDIl (annual discount rate or interest rate)

Internal rate of return (IRR). This is that rate of discount which makes the PV of an investment's
cost stream equal to the PV of its revenue stream so that the net PV of the investment is equal to

zero (Sinden and Thampapillai 1995).
2
s rznanud 15 9o 1513795211 (whole-farm performance)

(1) Productivity (Naﬁ Wa) Productivity is primarily a measure of the relative suitability of a
system or activity in a particular agro-ecological environment. units, e.g., as tons, kilograms or

litres of output respectively per acre, hectare

(2) Profitability (Wa®®ULNY)  Profit is normally measured in money terms as gross financial

revenue minus total financial cost per period

(3) Stability (31088 o3 ) System stability refers to the absence or minimization of year-

to-year fluctuations in either production or value of output

(4) Diversity (ANUNAINKAY) strategy of increasing the number of activities in a system
and/or their separate products in order (i) to reduce overall system risk of income or family-
sustenance failure and/or (ii) to increase overall production/profit (averaged over time) through a

better use of available resources.

(5) Flexibility (mm%ngu) the availability of alternative ways of product disposal. There

are a maximum of four ways: consume/use, sell/barter (swap), store, or process

(6) Time-dispersion (ANNAN UFVDVDIHANANTID318'1A) Time-dispersion of

production or income refers to the degree to which a given production or income pattern is
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predictably dispersed (or, conversely, concentrated) over time - over a season or, more usually,

the operating year

(7) Sustainability (72134 gatiu) sustainability is meant the capacity of a system to maintain its
productivity/profitability at a satisfactory level over a long or indefinite time period regardless of

year-to-year fluctuations (i.e., of its short-term instability).

I A o A
(8) Complementarity and environmental compatibility (ﬂﬁllﬂﬁiﬁ’i?ﬂ!‘ﬂi!ll@]i G QLL’Jﬂ’gi’JlJ)
A related requirement is that both whole-farm and activity systems be compatible with

the wider physical, biological and socio-religious-cultural environment
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FEUU N9 6 Yszmaaunsa 53Rz luTuaavhsnlugilves Constraint Tasnmnizlu

[

. -
linear programming ¥NUAIU

- Income stability. (ﬂ’ﬂiJLﬁaEJieUfNﬂﬂhl@gf) This could be achieved by imposing maximum or
ceiling limits on the size of those crop/animal activities whose yields/prices/costs are highly

uncertain and fluctuate widely over time.

- Diversity of income/food sources. (1418 NHAWVOIUHANTIE ?ﬂy?f?m!?iﬁldm?ﬂi) The
appropriate way to achieve this system property would be to set a minimum or floor limit on the

total number of different activities required to be in the plan.

- Flexibility in product disposal/use. (ANudangunionainnatelums151/se o) Some
activities produce outputs which can be disposed of or used in a variety of different ways. (Use-
flexibility is one means of achieving income diversity.) One or more of these methods of disposal
or use could be forced into the plan by imposing them as minimum constraints or mandatory

elements.

- Time-dispersion of production or income. (miﬂsxﬁnﬂmaﬁm”lﬁ’iwﬁammmiNS@]) This

also could be achieved by imposing minimum constraints on those activities whose outputs are
highly time-dispersed rather than time-concentrated. If applicable, perhaps the best way would
simply be to allocate at least some specific area of the farm to the highly time-dispersed tree

crops, i.e., treat them as mandatory activities.

- System sustainability. (ANEWUVDITZVY) This could be facilitated or enhanced by applying
maximum constraints on the erosive or fertility-depleting crops, or more general maximum limits

on all crops according to the slope and/or erodability of different parcels of land. If sustainability
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is threatened by a rising water table and salt, it might be possible to counter this by imposing
maximum limits on the area of individual high water-using crops. Alternatively, minimum limits

might be set on the areas of soil-rehabilitating crops such as pastures, trees and legumes.

- Environmental compatibility. (ANUNANNAUNDA QLL’J@%@&J) Finally, the general desirability of
formulating a plan which is compatible with the wider physical and social environment will
suggest ways of achieving this by imposing maximum limits on certain activities or on the

amounts of hazardous inputs to be used.
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