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eShifting Cultivation
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Figure 5.1. Schematic presentation of the changes with time in the length of fallow phase. and

consequent patterns of crop yields and soil productivity in shifting cultivation.
Source: Adapted from Okigbo (1985) (affer Ruthenberg, 1980).

Agroforestry

Ahmad Valipour, ahmadvalipour@gmail.com
University of Kurdistan, Department of Forestry

eShifting Cultivation

Figure 5.2. Photograph: Shifting cultivation in lowland humid tropics.
Improved agricultural practices such as line planting and fertilizer application to crops have been
suggested in some shifting-cultivation area: but these are seldom adopted by farmers.
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oShifting Cultivation
Soil management and shifting cultivation
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It is generally accepted that traditional shifting cultivation with adequately long
fallow periods is a sound method of soil management, well adapted to the local
ecological and social environment.
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oShifting Cultivation
Soil management and shifting cultivation
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O These changes in the soil after clearing and burning result in a sharp increase of

available nutrients, so that the first crop that is planted benefits considerably.

O Afterwards, the soil becomes less and less productive and crop yields decline.
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eShifting Cultivation: Soil management and shifting cultivation
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However, they know well that the abandoned site would be reinhabited by natural
vegetation (forest fallow); during the fallow period the soil would regain its fertility
and productivity, and the farmers could return to the site after a lapse of a few years.
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eShifting Cultivation
Soil management and shifting cultivation
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first season's yields)
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Figure 5.5. A generalized pattern of yield decline of crops grown successively on the same land (in
low-activity clay soils) after initial land clearing.
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Suitable trees

Acacia
Acrocarpus
Alchornea
Albizia
Alnus
Cajanus
Calliandra
Cassia
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Casuarina
Cordia
Dactyladenia
Erythrina
Faidherbia
Flemingia
Prosopis
Robinia

Taungya

“»The Taungya system in the tropics is, like shifting cultivation.

“»The word is reported to have originated in Myanmar (Burma) and means hill (Taung) cultivation (ya).
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% This agreement would last for two or three years, during which time the forestry species would grow

and expand its canopy.

«» Usually during this period the soil fertility declines, some soil is lost to erosion, and weeds infest the

area
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Taungya

shifting cultivation is a sequential system of growing woody species and
agricultural crops, taungya consists of the simultaneous combination of the two
components during the early stages of forest plantation establishment.

Sl I 10 58,00 ol Zlo ()8 50 4 el LKL slog SIS 4355 (ys 1o TECtONG grandis

el ool aals sl flil..\w,fo).@rﬁ;y

Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com

University of Kurdistan, Department of Forestry

Homegardens
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It is used here to refer to intimate association of multipurpose trees and shrubs
with annual and perennial crops and, invariably livestock within the compounds
of individual houses, with the whole crop-tree-animal unit being managed by
family labor.
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Homegardens: Types of homegardens

Plantation crops such as cacao, coconut, coffee, and black pepper often are
dominant components of many homegardens of the humid tropics.
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All homegardens contained some sort of food crops and many of the trees also
produced fruits or other forms of food. This shows that the most important function
of the homegardens is food production.
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Structure of homegardens

In spite of the very small average size of the management units, homegardens are
characterized by a high species diversity and usually 3-4 vertical canopy strata
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Home garden benefits

* Fuelwood

Building materials
Fruit

Vegetables

Cash crops

Spices

Medicinal plants

Ornamentals
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Homegardens: Types of homegardens

Table 7.1. Biophysical and socioeconomic aspects of selected tropical homegardens.

Region Local name Location Population Ecozone Rainfall Altitude Mean Range of Market
of system density range range management  management  orientation
(km]) (mm) (m) units (ha) units (ha)
Southeast Pekarangan Java, 700 Humid 0-600 06 0.01-3.0 Subsistence/
Asia Indonesia lowlands commercial
(50:50)
Homegardens  Philippines 400 Subhumid to  1000-3000 0-1500 0.05 0.01-1.0 Subsistence
humid; mostly with subsidiary
lowlands commercial
Pacific Homegardens South Pacific 40 Humid 2000-2500 0-100 No data No data Subsistence
islands lowlands with subsidiary
commercial
South Asia Kandy Sn Lanka 500 Humid; 2000-2500 400-1000 10 0422 Commercial
gardens medium with subsidiary
altitude subsistence
Compound ~ Kerala 500 Humid 2000-2500 0-1000 05 0.1-4.0 Subsistence to
gardens (Southwest lowlands to i
India) mid-altitudes
Africa Compound Southeast 500 Humid 2000-4000 0-300 05 0230 Subsistence
farms Nigeria lowlands with subsidiary
commercial
Chagga Mt 500 Highlands 1000-1700 900-1900 0.68 Commercial
homegardens  Kilimanjaro. with subsidiary
N. Tanzania subsistence
Ka/Fuyo Hounde 50 Semi-arid to  700-900 200-500 0.50 0.1-0.8 Subsistence
gardens Region sub-humid
Burkina Fasso lowlands
American Huerlos Tabasco (Variable) Humid 1500-5000 0-500 0.50 0.1-1.0 Subsistence
tropics Familiares Mexico lowlands
(Kitchen
sardens)
Kitehen ‘Grenada, 300 Humid 1500-4000 0-300 0.15 0.01-0.5 Subsistence
gardens West Indies lowlands with subsidiar
commercial
Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com
University of Kurdistan, Department of Forestry
Homegardens: Types of homegardens
Table 7.2. Major components of selected tropical homegardens
System name Plant components Livestock types
and importance
Common number of Herbaceous species reported Major cash Usual number
woody species reported crops of vertical
canopy strata
Total Food-producing Number Major food crops
Pekarangan 152 43 39 Upland rice, maize, Fruits and 3 Poultry, fish, goats,
(Java) vegetables, coconut,  vegetables sheep, cows, water
fruit trees buffalo-meat
and manure
Homegardens EXS 28 40 Sweet potatoes, Tomatoes, egg 4 Poultry,
(Philippines) coconut, banana plant, squash. pigsmeat
peas, mango
Homegardens 53 I5 19 Coconut, Coconut 4 No data
(Pacific) colocasia, yams
Kandy gardens 5 15 1 Cloves, pepper, 3 Poultry
(Srt Lanka) tea, coconut
Compound 25 8 » Tuber crops, upland  Coconut, arecanut, 4 Poultry (meat, eggs)
gardens (Southwest rice, banana, cacao, pepper. cattle (milk)
India) vegetables cashew, spices
Compound farms 64 (] 73 Yam, cocoyam, Cola, oil palm 4 Goats, sheep,
(Southeast Dbanana poultry: Tsetse
Nigeria) constrain!
Chagga 51 13 58 Banana, beans Coffee 5 Cattle, goats,
‘homegardens colocasia, (arabica), pigs. poultry
(N. Tanzania) xanthosoma Cardamon for meat, milk
yams and manure
Ka/Fuyo gardens 7 5 7 Maize and red Tobacco 2 Goats. sheep.
(Burkina Fasso) sorghum poultry for manure
and rituals
Huertos 28 24 s Maize, beans Cacao 4 Pigs and poultry,
Familiares meat and manure
(Southeast
Mexico)
Kitchen gardens 2 21 27 Colocasia, Banana,cocoa, 4 Poultry, pigs
(Grenada) xanthosoma, and nutmeg sheep and goats

Yams, maize,
pigeon peas

for meat and
cash

Source: Fernandes and Nair (1986).
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Structure of homegardens
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Figure 7.3. Schemalic presentation of the vertical canopy-zonation that is typical of a Chagga homegarden on the slopes of Mt. Kilimanjaro, Tan
Source: Fernandes ef al. (1984).
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Structure of homegardens
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Figure 7.4. Schematic presentation of the structural composition of a Javanese homegarden (pekarangan).
Source: Fernandes and Nair (1986) (adapred from Michon. 1983).

Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com

University of Kurdistan, Department of Forestry

11/28/2021

11



Plantation crop combinations
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The focus of this system is on the group which includes oil palm, rubber,
coconut, cacao, coffee, tea, cashew, and black pepper.
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Plantation crop combinations

Table 8.1. Estimated total and smallholder areas of coconut and the common land-use systems involving coconut.

Country/region Total' Smallholder area Size of the Common land-use systems
coconut area (% of the smallholdings in coconut areas
('000 ha) total area) (ha)

Philippines 2100 90 0.1-20 Intercropping with food and cash

crops: cattle grazing.

Indonesia 1800 > 90 not specified Intercropping with food crops:
cattle grazing.

India 1100 > 90 <2 Intercropping with food and cash
crops.

Sri Lanka 445 75 <8 Intercropping: cattle grazing.

Papua New Guinea 250 33 not specified Intercropping: cattle grazing.

Malaysia 246 87 < 40 Intercropping with perennial cash

crops and food crops.

Oceania 297 not available not specified Intercropping: cattle grazing.

Africa 208 not available not specified Intercropping: cattle grazing.

Central and S. America 108 not available not specified Intercropping with other species.
Agroforestry
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Plantation crop combinations

Cedrella adorata

Persea
Diphysa americana
robinioides

Inga spp
Erythrina
poeppigiané

Figure 8.9. Schematic presentation of the structure of a coffee and shade-tree combination in
Costa Rica.
Source: Lagemann and Heuveldop (1983).
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Alley cropping
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What is Alley cropping?

Alley cropping is the cultivation of food, forage or specialty crops between rows of trees. It is a larger
version of intercropping or companion planting conducted over a longer time scale. Alley cropping
can provide profitable opportunities for row crop farmers, hardwood timber growers, nut growers
and Christmas tree growers.

Benefits: Alley cropping benefits both humans and the environment

Marginal land improvement. By planting rows of nut or timber trees on land where annual crop

production is low due to erosion or other limitations, marginal croplands may be converted to higher
value woodlands.

Shelter. Rows of trees reduce wind speed, thereby controlling wind erosion. They also create
sheltered microclimates that improves the yield and quality of crops growing in the alleys.

Wildlife. Alley cropping increases the biodiversity of cropland which creates new habitat for wildlife.

Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com

University of Kurdistan, Department of Forestry

Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com

University of Kurdistan, Department of Forestry

11/28/2021

14



Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com

University of Kurdistan, Department of Forestry

Agroforestry

Ahmad Valipour, ahmadvalipour@gmail.com
University of Kurdistan, Department of Forestry

11/28/2021

15



Alley cropping
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Alley width depends on purpose, tree canopy, crop sensitivity, crop rotation, crop or forage grown.
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Single row set

Double row set

Triple row set

Row spacing

Row spacing
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Alley cropping: Nutrient yield
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One of the most important premises of alley cropping is that the addition of organic
mulch, especially nutrient-rich mulch, has a favorable effect on the physical and
chemical properties of soil, and hence on crop productivity.
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Other agroforestry systems and practices

The types of agroforestry systems are complex and diverse, and they are
virtually innumerable.

Tree fodder and silvopastoral systems

Silvopastoral systems are land-use systems in which trees or shrubs are
combined with livestock and pasture production on the same unit of land.

Livestock forms a major component of agricultural productivity in many
developing countries.

For example, livestock makes up 30-40% of the agricultural gross domestic
product (GDP) in the Sudano-Sahelian countries of West Africa (Niger, Chad,
Sudan, Mali, Burkina Faso, and Senegal).
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Other agroforestry systems and practices
Agroforestry for fuelwood production
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The results of tree planting projects for fuelwood production, however, have generally
not been encouraging.

The basic reason for this situation is that the small farmers' preference is always for
trees that yield multiple outputs, no matter how serious the fuelwood shortage may be.
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Agroforestry for fuelwood production
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Buffer-zone agroforestry
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This primary buffer zone is encircled by secondary or transitional buffer zones, in
which sustainable use of resources by the local community is permitted. It is in
these transitional zones that great possibilities exist for agroforestry innovations.
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Other agroforestry systems and practices

Buffer-zone agroforestry
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In some of these systems, some human activity, such as selective logging, is
allowed in this wooded transition zone.

Another approach is to allow agricultural activities to be carried out up to the
edge of the core area.

Agroforestry
Ahmad Valipour, ahmadvalipour@gmail.com

University of Kurdistan, Department of Forestry

11/28/2021

20



General principles of plant productivity: photosynthesis
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Figure 11.1. The light and dark reactions that make up photosynthesis. The energy flows from
light (irradiance) to high-energy intermediate compounds (ATP and NADPH) and then to long-
term energy in bonds connecting carbon atoms of organic molecules.

Source: Gardner er al. (1985).
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General principles of plant productivity: Plant productivity
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Manipulation of photosynthesis in agroforestry
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The other major factors that affect photosynthetic rates are temperature and the
availability of moisture and nutrients.
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Manipulation of photosynthesis in agroforestry

The major management options for manipulating photosynthesis of plant
communities in agroforestry systems, at present, are based on the manipulation
of the light (radiation) profile.

The selection of species and their arrangement and management determine the
photosynthetic efficiency of the whole plant-community, the angle, disposition,
number, size, and arrangement of leaves are important factors that determine
the photosynthetic area and capacity of individual plants.
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