114

Hedges and wildlife management

i i i ds on a variety of
i nge of ecological niches. The nature and extent of mc_hes depend .
HquCS n?gﬁralafa‘cvtlodrz l-saucgh as the progortion of trees, hedge length, width, and pelght, the existence aqd dgnsnttly
erfmro::ltation to menti’on only a few (93). When conservation practices are.apphed to tht; lapd,_the habitat in the
gre‘zlieigs improved for birds and animals. Planting hedges and revegetation will increase wildlife in the process

Apart from the general consensus that it is possible to attract and increase wildlife in hedges, there are hardly

any scientific guidelines in the tropics, particularly for the specific context of the poor.

ici i i i ired animals in the hedge.
fficient knowledge exists on attracting and keepmg several desir _ )
glezmaggr::frazcczzgs bifupll:nts growing in the rim of a hedge, when there is always something flowering (32). In
apiculture a year-round supply of bee forage is essential for poor people; they cannot afford to buy syrup etc. to
bridge the period without bee pasture. Specially designed natural hedges are one approach.

ildli i ich is not translated into economic results may be unacceptable to poor land users. The
:Xll::dcl)lffilzggzzri‘;?%?:t‘t;g;c farming has already been mentioned. Sound wildlife management canl\l;e T}éorttan;
for the poor. Any starting point has to be the interest and need of the people.. For instance in theh orth- ilhs :]
Thailand, wild lizards are regarded as an attractive food source. School children are keen ot?' hunqlr:jgl_ z:rds.
Hence a ’proposal has been made to give incentives for hedgegrowing on schpol grounds in w tich wild 1i s
can find a habitat. Efforts in this direction can evolve into a very valuable environmental education process W

tangible results. Active and attractive management are the key to the acceptance of sound wildlife management. ’

3.11.6  Some problems that may occur when promoting hedges for nature conservation

The conservation of hedges frequently requires the reconciliation of conﬂ'icting‘viewpoints. Fa_rmers tqulgl 'tfo
regard them as a liability, while conservationists are anxious to promote their sm:vwal as sanctuaries fc.)r.w1 tl e
and an amenity. The present state of knowledge and awareness among planners is very restricted and it is no 23
easy situation to remedy. Ecologists are more interested in ecosystem hedges while planners are not convinc
of their positive impact.

A i i is ori farming models (planners and
tream of agricultural development is oriented towards western !
:hlimrgﬁgﬁs in developgirng countries see hedges as a sort of back'wardness.). I_{edges can be a constraint on the
o%)eration of large agricultural machinery. The application of universal biocides can be a threat to hedgerow
growing.
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4. SOCIAL AND ECONOMIC ISSUES IN HEDGEROW GROWING

Hedges are not a panacea for problems of land use management and the needs of resource-poor people.
An understanding of the social, economic, cultural, and historical context of hedgerow growing,
particularly for resource-poor people, is an important prerequesite for evaluating the hedge-specific
potential. The following discussion summarises important issues; some have been dealt with under
specific uses in Chapter 3. Chapter 4.1 discusses social, cultural, and socio-economic, and Chapter 4.2,

economic issues related to hedgerow growing. More research and development of hedgerow systems is
required. Chapter 4.3, briefly deals with this issue.
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4.1 Social dimension of hedgerow growing

4.1.1 Hedges and resource-poor land users - a summary

ith i ivatisati rty the incentives and opportunities for
creased privatisation of land, and fewer trees on common prope! _ ] 1
E::::;; ltrxledges anIc)l hedge trees to satisfy needs, and to use them as assets, have become increasingly important

particularly for the poor people.

i i i - iti i hedgerow
hip seems to exist between resource-poor people and the opportunities p.rov1ded b)_/ g
Ag:?iiz r(glgzl;n’f‘hils) is valid for the urban and rural poor and small-scale farmers, It is obvious that rich cmzerls
gran afford to take advantage of tree growing by investing in plantations (woodlot, tree crops, etc.); poor people’s
opportunities may be restricted to a hedge, several hedges and other trees.

i i i i logical benefits.
1 input land use management hedges offer various attractive economic aqd ecologic i
ISnmlflﬁsgzltzr?:rng attempt to obtain a sustainable level of production through yield diversification and risk

avoidance.

it i ith thi i 1l-scale farmers become

fi ell with this overall strategy. The relative advantages of hedges for sma . on
iﬁgﬁf bl)t/ le?c‘a;/)mparison with commercial farming in terms of affordable level of extema! inputs, vulnerability
(wind, droughts, etc.), flow of income, food, storage, soil conservation, and of course fencing (see table 3). The

role of live fences as an agro-ecosystem for small-scale farmers underlines the various potential uses for small-

scale farmers (Figure 5).

4.1.2 What research and development activities exist?

: ¢ of socio-economic aspects of hedgerow growing is limiteq, aqd general restricted to a
gf\’:?;cig:ei{;:x?g%actors. Information on the cultqral context of hedgerow growing is very scarce. In stlu%les
(c.g. agroforestry) hedges are mentioned mainly peripherally, if at all. Reasons for this gap in our knowle gre
include:professionals usually lack the knowledge }hat matters to poor people; in the past soc'lal scwnttlxsts \};lveve
not concerned with forests and trees; anthropologists paid more attention to cultural aspects; researchers ha eE
emphasised the flows of fuel, fodder and other product_s rather than paying qqough attention to the importance o
hedges as assets to meet a contingency crisis and total impact on (poor) families;

i i h in related research methodologies.

t years there has been increased progress of farm_mg systems researc ’
f: Triefrrlogl a better understanding of hedge in alley farming, due to various oq—farm trials under the umbrellg of
falx)ming system research, little effort has been devoted to the socio-economic context of hedgerow growing,

particularly for the rural poor.

i i i i Its of TLCA on-farm

t, ITTA paid most attention to agronomic aspects pf alley cropping. Today resu .
{rniat;;eplr)g\s/ide USCfll])l hints on how small-scale farmers perceive hedges, and that much researcl.l in the past has
been outside the context of application of the small land users. CATIE’s research program on living fences has

included socio-economic issues (51).

i i i i ilable (83); a few detailed
al dimension of hedgerow growing some obscrvatxo_ns from Peru are avai ; .
gzdﬂz Zl;(lilsutr for R]frica (e.g. 290, 179). Some of the studies _wn!] a more E:omprehenswe view of the role of
hedges for small-scale farmers have been compiled in case studies in Appendix 1.

iti i i d landless have not been documented.
tritional and other impacts of hedges particularly for th urban poor an _ :
ii]sol}:?storians and related professions have hardly thematized the history of hedges in the tropics.

i ed by all people concerned
1 nt; In development policy hedges are not seen or are taken for grant
Bie[\t';)l(])[p rcceeiving adequaf)c recognition (22). Rural programs rarely allocate special funds and other resources to

promotion of hedges for the poor (apart from alley cropping).

Project personal neglect hedgerows even when there is a great demand, instead they seem to resort to costly
walls, fences or other solutions (22). Other projects promote a few well-known species, without bothering much
on the socio-economic context. The potential role of hedges for the rural poor is rarely explicitly seen or
articulated in development strategy (for a notable exception see 144),

4.1.3 Some stimuli for hedgerow growing

With the present underdeveloped state of knowledge on tropical hedges only hints of the evolution of hedgerow
systems in the tropics and subtropics are available.

For several autochtonous social groups and societies hedges are a landscape constant and a way of life; they are
a component of the heterogeneous, traditional mixed farm landscape. There is evidence that hedges already

existed in the tropics in ancient times; for instance in Central America (167). Erythrina spp. was used by Aztecs

in pre-Columbian times (214). In some parts of Africa, native people developed a sophisticated defence line
consisting of impermeable hedgerows (272)

When European settlers migrated to the New World, they sometimes adapted hedgerow systems to the new
tropical environment (182, 346). On the other hand there is enough evidence that hedgerow growing has been a
vernacular effort by local people; it is not unlikely that these two traditions have influenced each other.

In semi-permanent and permanent land uses hedges have sometimes played a decisive role. Often hedges were

originally pioneers in naturally open habitats, Such plants were preadapted to occupy agricultural clearings (318,
93).

Problems related to land management (fencing need, microclimate modification, erosion control, soil fertility

maintenance, etc.) and decreasing free availability of forest products (fuel, fodder, fertiliser, etc.) seem to be the
main reason for the evolution of hedges.

Deliberate retaining of vegetation strips - as practised in Mayan agriculture - may finally result in a hedge-like
vegetation. In Peru frost and wind protection as well as need for fuel have been identified as a stimulus to
hedgerow growing (34). In the hills of Nepal, land availability is very limited. Hence, farmers plant trees on the
risers between successive terraces. If this is done very closely, a rather open hedgerow develops. In Pakistan and
Nepal farmers and other people are strongly motivated to incorporate hedgerows in their farming systems; at
least the most critical area, to have a protection against cattle and other animals (22).

When livestock was introduced by the Spanish and before the invention of barbed wire, cattle expansion in the
18th century was accompanied by live fence growing, like that reported in Cuba (77). Indeed some exotic trees
like Gliricidia sepium were introduced into Caribbean countries for their excellent performance as live fences
(131). Even in a situation of sufficient natural forest, hedges are planted because it was found convenient to have

a food source near the dwelling; e.g. Vernonia amygdalina hedges (an excellent vegetable) are cultivated in
Nigerian compounds for this purpose (403).

Whatever the specific history of hedges or hedge-related vegetation, it is important to investigate their genesis,

to see if it is possible to build on existing traditions. This is a wiser policy than introducing something alien to a
target group

4.14 Perspectives

Attitudes

In the same agro-ecological zone, some people may have a favourable attitude towards trees while others are
apathetic, '

In Peru live fences are not only regarded as a physical security hedge against man and animals but also against
"magic spirits" ("seres malignos") (34). In Sonora/Mexico live fencerows were regarded by the farmers as a way
to preserve, extend and fertilize their flood plains. As one farmer described: "The fencerow forms the land". This
practice contrasts with the negative attitude of Anglo-Americans living in the same agro-ecological zonc
towards so-called phreatophyte plants,
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i irds li j i hich eat insects and their
te hedges because they harbour birds like Chajote (black birds), w (

Farmgr(szz;lig) aop?l::rc lSetz)ple ire discouraged from growing hedges because of the Phreat of pests and diseases
&ri\;ag ha:bodred by the hedges. In parts of Africa the method used to control tsetse flies has been to cut down the

trees which harbour the insects.

i icultural education). In the UK,

seen as a symbol for backwardness (reinforced by mod_em. agricultur ' ,

Ee(;i g;shrzljg gcequemly beeg removed even when the farmers could not justify the action on economic grounfis,

eeg ghedgerows were sometimes removed not to facilitate mechanization or to effect changes in grazing
n;a;)agement, but because they were viewed as a sign of backwardness (132).

Priorities

Table 25: Different perceptions of hedge uses between foresters and local people in the North East of
Thailand

Issues Villagers Foresters

; : priori icipated fuelwood shortage

tion Food: priority need Anticipate

Problem pereept No fuelwood scarcity Need to reduce pressure on
remaining natural forests

Role of hedges according

to perceived priority Vegetable Fuelwood

Selection of variety Local variety: exotic variety Exotic variety for quick
is refused in diet biomass for fuel

Synthesis of priorities Local variety for vegetables at the front of the compound

Exotic variety on the other borders of the compound for wood

i “ " 10 resettle in clusters in a forest reserve. Foresters selected giant Leucaena as the most
D e l-weld alS fore:)ldu‘i:%u?&::ir:n:&rgoze;:;?jl‘;daround the houses, thus reducing pressure on the remaining natural forest. However,
e R eoh grew l:r harvestable age, local people were not satisfied. According 1o their view, the hedges were regarded primarily as a
MY hwgesb%rewln(é:ed they called them edible hedges. They did not like the bitter taste of the newly-introduced exotic Leucaena
(indee Vi b:s. lated 10 l.heyhighcr Mimosine content of Leucaena leucocephala). The outcome of a dialogue between foresters and
gi'l]ldaeeedr'su\:/lassc: r<1:orrql;eromisc=. par excellence between two differcnt initial perspectives. Villagers agreed to planting vegetable hedges on the
frontgside of their homesteads and giant Leucaena on the other side (215).

j i i foriti taken into account,

i ienored that tree projects are more likely to succeed if the local priorities are _
?getﬁg t1é)sc(z::lﬂﬁrel,egs and ranking of these needs as seen by the people memsglves. Bespurces are not smgly
;;h;/sical facts, they must be identified and defined as resources by human beings. Bias in assessment includes

identification of man’s viewpoint, cash versus subsistence needs.

i i i d and what is a problem,

h the same conceptual perception are able to _deﬁpe what is a nee [ and
%rllllsy »%ch)plei(;e?ig:cged during the process of hedgerow promotion in a forestry project In the nonl}-east of
Thailand. Initially different perceptions of needs between foresters and villagers exns:ted.due to incorrect
assumpti.ons about the felt needs of villagers by foresters. Following up the local people’s discontent with the

variety chosen by the foresters finally resulted in a compromise par excellence.
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Preferences

Various studies clearly demonstrate the preferences of local people for specific hedge plants, e.g. among small

rangers. Gliricidia sepium is among the most popular in Central America as a living fence due to easy
management and reproduction (291).

In Tabasco/Mexico farmers have preferences according to agro- ecological zones. Gliricidia sepium Diphysa
robinides and Tabebu sp.are the prominent live fences (5).

In Burkina Faso people appreciate hedges as windbreaks, field borders, and barriers against livestock intrusion.
They have welcomed the support of a development project for species like Jatropha curcas, due to their
multipurpose economic value, but were not very enthusiastic about planting Euphorbia balsamifera, which,
apart from fencing, does not have any significant value from their point of view (232).

The wide occurrence of very drought resistant Jatropha curcas is due to its drought and browse resistance (208).
In Angola, it is sometimes cultivated as an enclosure plant because it is not attacked by termites (4).

Henna (Lawsonia inermis) is definitely a "women’s" shrub. It is grown by women, e.g in East Africa, in the
compounds (215a).

Knowledge

Rural people living a long time in the same ecological zone know their trees and soils; they are knowledgeable
about and have preferences for different species according to the environmental conditions and purpose of
hedgerows. There is ample evidence that skilled hedgers exist among rural people in developing countries, like
among the Kikuyu in Kenya or Bamileke in Cameroon.

A worldwide survey on traditional microclimate management showed that farmers are aware of the microclimate
effect of windbreaks (344).

Farmers in Costa Rica are frequently convinced of the importance of a waning ("meguante") moon in successful
establishment of living fences of Gliricidia sepium. The idea of cutting with the moon phase has recently been
confirmed, i.e. that if one has to leave the stakes for a period of 15 days, it is best to cut during the waning moon.
However the results also indicate that the best technique is to plant immediately after cutting, independently of
the moon phase (23), Farmers’ preference for pruning in the dry seasons may be due to their practice of leaving
cuttings for a period of time before planting, or due to the physiological state of the stakes (315).

4.1.5 Tenure

Marginal farmers who move on to steep slopes or logging areas are often there on an illegal or semi-legal basis,
with a constant threat of expulsion (98). However, planting trees or border hedges is often regarded as a first step
in requesting ownership; this is practised by squatters in the Philippines (274). In some Latin American urban
shanty towns, people with no real security of tenure planting trees are almost performing a symbolic act of
defence against an uncertain future (98). Sometimes landless people occupy small plots sufficient to allow a
hedge and a few trees to be establishedan harvested quickly.

The apathy towards hedgerow planting in some parts of the West Indies was explained by the fact that there is
not a felt need for barrier plants, because people think the law gives sufficient security (10). This is not a motive
among the Bamileke in Cameroon because their user rights are clear to everybody (179).

In Western Kenya hedges are always judged by the location of the obligatory Euphorbia tirucalli hedge. To
avoid boundary conflicts, one way is to plant trees that are as neutral as possible (little shade competition, etc.).
The disadvantage is that only "useless trees” can be planted as in the case of the Euphorbia tirucalli-hedge. This
is a unique legal significance as boundary marker (303).

In some agricultural schemes, like the Gezira/Sudan, where no fixed tenancy exists and farmers have to rotate
the plot each year, the growing of trees was prohibited by the agricultural administration. The tenants of the
scheme use Cajanus cajan as an annual multipurpose windbreak. Outside the scheme farmers use Cajanus cajan
for several years as a windbreak. This clearly shows that tenure influences the period of windbreak planting
(215a).
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. - . . - . o s the
Rights and cashability may be restricted with trees. Pcopl.e may be unwilling to plant a certain tree.lf itison
listgof officially protected species (381). This may be valid for hedges as well. On the other hand it may be the
great advantage of hedges that often they are not perceived by planners (as trees or resources at all),

Although tree tenure is separable from land tenure, many obstacles prevent poor peop}e without land frgm
planting or owning trees. Proposals to permit landless poor people to grow trees on public and wastelands like
roadsides, canal banks, and other common or government land faces bureaucratic and (!epartmental problegns
like in India (68) or Nepal (122). If the trees are planted on a bor(?er' between two farms, it has to be clear prior
to planting whom the trees and the harvest rights belong to. Thls is true pf' commur}al land as well. In seqal
tenure, e.g control of land by an extended family or clan, user rights are individually given on a short term basis.
The introduction of a hedge would be an affront (173)

4.1.6 Labour

Competitions: Hedge growing has to fit into the labour economy. In arid areas, tree planting often conflicts with
regular farming activities. Often the planting season for both crops and trees lasts only a few weeks each year.
Farmers choose to spend that critical period working on food crops rather than on trees (98).

Choosing species which can be planted in the dry season can solve the problem if no other work opportunities
exist in the off-season. This has been attempted by a food-for-work program with cuttings from Jatropha curcas
in Cape Verde (152).

Perceived costs: For the land users the perceived costs and benefits are the reference base, and not the strictly
economic ones.

Division of labour: Understanding the division of labour by age and sex groups is important. In Nepal only men
and in Pakistan men and women plant hedges (22). A conflict has been observed between men and women
(subsistence versus cash crop trees).

In muslim countries fuel from and near the homestead is collected by women, Hedges which can produce fuel
can reduce the burden of gathering for many hours. In some parts of Sudan women have their own garden next
to the village. Often men are responsible for organising brushwood fences. When these sources cc_:ase‘free
réaming animals impede the development of these gardens. One priority area in a farm forestry project is to
support the development of fast-growing living fences (215a).

Labour economy: Often it is assumed that there is a surplus in labour in developing countries. Hoxyever for
small-scale farmers family labour may be a very scarce resource. Some hedgerow technologies like alley
cropping may not be found attractive because they are too labour intensive.

In alley cropping one to three prunings may be needed per year; the labour input varies depending on pruning
between 40 and 85 hours/ha per cutting (with a hedgerow spacing of 4 m). The implications can be:

- Adoption of the system where labour intensity is low will be difficult.

- Cost of production may increase considerably if the additional labour has to be hired or supplied from the
family labour pool at peak labour times (169).

Pure economic arguments have to be interpreted in the specific context of small-scale farmers., A study of on-
farm trials in alley cropping in the humid tropics found: labour is not a critical issue in the establishment of
hedges. Clearing and land preparation have to be done whether or not trees are planted. Direct seeding of h'edges
is done after other operations. Thus there is a minimum of conflict with critical planting times. Weeding of
hedges may be perceived as a labour problem because it falls outside the routine weeding calendar. Fortunately
the demand is outside the peak period (351).

One problem in hedgerow research is that many studies start with agronomic aspects (e.g. how to increase the
total biomass for soil fertility enhancement). The maximisation of biomass production from hedges may be
meaningless for small-scale farmers. From a labour economy point of view higher total biomass produced from
hedges has to be balanced with higher costs due to higher labour input for pruning. Species will be preferred
which can yield the same amount of forage/mulch or fuel with less labour input or more for the same labour
input.
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Ease of management, particularly related to labour inputs for pruning and potential crop shading if pruning is
delayed, are of primary concern for farmers. It is of little value to investigate various pruning regimes which
attempt to maximize the amount of mulch produced, when under real farm conditions the time and frequency of
pruning are determined rather rigidly by the need to minimize shading of the crop. Similarly the pruning height
will more likely be determined by considerations of ease and speed than by pruning effects on regrowth and tree
longevity (350). Given the low resource base of small-scale farmers and their priority interests, labour economy
is of pivotal importance. :

4,1.7 Contingencies

Poor people are very vulnerable to contingencies (unforeseen or foreseen). Trees may help to cope with
contingency through direct uses (subsistence and consumption) and through their market value (sale or
mortgage).

Hedges and hedge trees can be sources or recurrent flows of food, fodder, and other useful materials. When
these flows are counter-seasonal they help households to get through the slack or lean months, e.g. Ziziphus spp.
in India producing late in the dry season. This diminishes the danger of impoverishment through sale of assets

food or through loss of livestock. After fire, flood, etc. there may also be a need for poles and timber for
construction (68).

Planting and/or deliberately retaining trees is a common long term strategy for saving and security. In many
countries people cut and sell trees for timber when money is required for weddings or a major cash outlay (129).

Farmers in north-east Thailand have incorporated cash trees like Eucalyptus camaldulensis into their hedges or
allow a few Leucaena leucocephala to reach a size that allows it to be sold for poles, in case there is a
contingency need (own observation).

As saving and security against contingencies for poor people, trees, and particular hedges have clear advantages ‘
over other types of assets due to their ecological and economic functions (summary see Table 26).

As a business, growing trees is cheap and has a trivial starting cost compared with jewellery, livestock or bank
deposits. The cost of protection varies considerable and can be higher with hedges than other tree planting, One
of the main advantages of hedges compared with other tree growing is that they may yield in a very short time.

High rates of interest combined with inflation often mean that savings deposits earn negative interest in real
terms, where as most trees not only maintain or improve their value in inflation but also appreciate in value
rapidly from a low starting investment cost. Hedge trees may fulfill this function for the poor. Hedges are
unbeaten in regeneration due to their preferable harvesting technique: coppicing and pollarding.

Comparative disadvantages of trees concern property rights, cashability, marketing, and safety. Especially on
state land property rights and cashability are restricted: Where hedges are not officially perceived as resources
this may be less of a problem. No miracle can be expected from hedges on marginal sites, if the hedges are
intensively exploited and all their products are exported from the site.

4.1.8 Social constraints

One major institutional obstacle is that hedges are either not seen by planners or that they are taken for granted
by all people concerned without being given adequate recognition. Rural programs rarely allocate special funds
and other resources. Project personnel have neglected hedgerows even when they are of critical importance (22).

Other constraints on hedgerow promotion are related to problems of land (availability, tenure). Negative
attitudes towards trees can be based on traditional taboos and negative experiences. The disintegration of local
institutions and the lack of efficient modern organizations makes it possible for wealthier individuals to exploit

‘the common properties and hamper coordination of communal planting like windbreaks. At the same time

resource-poor people may not be able to protect trees from animals. Labour considerations are closely related to
this aspect. Hedgerow growing always implies an initial intensification of labour input. Scarcity of labour may
be serious in areas of high temporary migration. In some arid regions, labour allocation for hedgeplants may
conflict with the planting season.
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Table 26: Some assets of the poor - a comparison of costs, risks, and benefits (60)

Furthermore, hedgerow growing often implies negotiations with neighbours on use and management, There may

Positive Values Jewell- Small Land Bank Trees®)  Hedges be several alternative approaches to resolving this question, but all parties involved should agree in advance as
: ery stock Deposit to how the situation will be handled (381).
LOW low unit starting costs - 0 /- 0 + ++ These few examples are sufficient to demonstrate that it is very important to analyze socioeconomic poLenLiais
COSTS low initial maintenance + - - ++ +- +/=b) and constraints in a particular situation before growing hedgerows. What may be a constraint in one locality may
low permanent maintenance + - - ++ +- +©) be a potential promotion factor in another one.
LOW low vulnerability to disease
RISKS accident damage drought ++ - + ++ +- +-
theft 0 - + ++ +- +/-
RIGHTS Property rights and
SECURE cashability assured ++ ++ + ++ =/0d) =/+d)
HIGH Rises fast in value (appreciates, breeds, etc.) 0 + +0 ) ++/0 ++/0
BENEFITS Stores well ++ - + ++ ++ ++
Easy to pledge, mortgage ++ 0 + 0 + +
Provides flows of income, food, etc. - + + 0 + ++¢)
Easy to transport ++ + 0 ++ -/+8) -/+8)
Divisible/small units for sale +- + +- ++ + +
Good price for small amount 0 + ++ +/- +/-
Steady price + + + (++) + +
Avoids obvious distress sale + 0 - ++ + +
Regenerates after disposal - - - +- ++ ++
++ strongly positive (good) - usually negative (bad) 0 more or less neutral

+ usually positive (good) = strongly negative (bad)

Source; modificd from (68)

a) refers to all trecs including hedge trees;
b) may need more initial care compared with other tree planting;
c) this is highly variable, depending on type and intensity of uses, earlier and more freqent harvesting is a common feature of hedges;

d) complete freedom in cut and sell is exceptional where govemment regulations are involved. Hedges appears not to be perceived by
govemment as trees; ‘

e) it has been common that inflation exceeds the interest rates for savings bank accounts;

f) therc are major differences between high rates of growth in the humid tropics, and slower rates in temperate climates and in the semi-
arid and arid tropics;

g) depends on product (nuts, firewood, timber, etc.)
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Table 27; Checklist of sociological issues related to hedgerow promotion
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Local equity:

- How can the poorer section be reached taking into account the concentration of power, resources, and biased
delivery of government services in the hand of a minority?

Tenure:

- How does prevailing tenure (tree and land) affect hedgerow growing?

- Can medium and long term land and/or tree users’ rights be assured; in particular for tenants and landless on
state/communal lands?

Land use options:

- Are important land use options with and without hedges and the degree of problem solving according to
ranking of priorities assessed from the point of view of target groups?

Labour:

- How does the division of labour (sex, age.etc.) influence hedge growing?

- A shortage of labour (competition for labour in more arid areas, off-farm needs etc.) hamper hedgerow
growing?

Priorities:

- Does social perception differ among social groups?

- What are the priorities of target groups as seen by themselves and their ranking?

Decision making: '

- How does the decision making process function at the local level with regard to land use planning, labour
allocation?

- Who makes the actual decision with regard to expenditure at the household level (men/women/both)?
Individual v. communal strategies:
- What are the most appropriate forms of organisation of hedge growing (individuals, family, sex, peer

groups, reciprocal/communal labour)?

-, What are the pros and cons of communal or individual approach to hedgerow promotion in a specific local
context?

- To what degree does common interest exist?
- Can the advantages of individual growing be combined with communal coordination and cooperation?

Local participation:

- How can the target groups be involved in the process of decision making with regard to identification of
priorities and formulation of programs and their implementation in monitoring and evaluation?

- Are all planting materials promoted that are technically viable and wanted by local people?

- How much local knowledge is incorporated in hedgerow development?

Assessment of needs:

- Have essential needs (subsistence, cash assets and contingencies) and their ranking been assessed?
- How do hedges contribute to the solution of perceived problems?

- Can lower ranked priorites and needs (e.g. conservation) be incorporated as a by-product in high perceived
aspirations and needs?

Organisation:

- Is there a need to restructure existing delivery systems in order to meet the institutional frame to reach the
intended beneficiaries?

- Can non-Governmental organisations (NGOs) be involved in promotion of hedgerows?

Enforcement:

- How can local participation and plan formulation be assured for enforcement of those goals to promote
appropriate hedgerow technolgies?

- What organisations are likely to be most capable of enforcing goals which are generally accepted?

- What s the local perception of costs (financial, time, labour, and other financial gains foregone and returns
accrued by individual housholds or segments)?

- What distribution mechanisms can be explored to ensure that the benefits finally reach the target groups and
remain with them?

- How efficient has this mechanism been in the past?
Cost, recovery, and welfare approach:

- Can a hedgerow activity be implemented if the resource-poor people are charged for material supplies etc;
do they have the capacity to repay?

Government policy:

- What is government policy with regard to giving priority to basic need orient developement (land use policy,
budget carry support, etc.).

- Do land use regulations (forestry laws etc.) allow freedom of cashability of hedges and trees for meeting
contigencies?

_ Definition of success:

- For whom is hedgerow promotion succesful (project residents or a segment of them, nation, etc)?
- . Who decides what is a success (target groups, project management, etc.)?

- What are pragmatic and relevant indicators of success (physical targets, allocation of resources to the poorer
section, number of self-help schemes and finally hedgerows contribution to the capacity for sclf-sustainable
development)?

Dissemination:

- How to disseminate the success of interesting hedgerow patterns?

- How document and share lessons learned from ongoing promotion schemes?

- Through what cummunications channels with what kind of media including traditional forms and channels
of communication.

Research:

- How can local people, in particular those with relevant experience, best be incorporated in identification of
research gaps, generation and valididation of hedgerow technologies?
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4.2 Economics of hedgerow growing

This section deals with economic aspects in a more strict sense. Being aware of the difficulties of translating all
benefits of hedges into economic quantificable data, it is nevertheless important to be able to perform
comparative evaluations of land use with or without hedges.

4.2.1 State of knowledge

In large areas of developing countries the loss of trees is causing degradation of the natural resource b:;se, posing
severe problems for economic development. Today economists are attempting to translat_e the ecolgglcal effects
of afforestation into economic terms. This is important to demonstrate how investments in the environment can

benefit the economy as well.

Since hedges are not yet seen as a development potential by developr_nent planners (dc')’mina"ted by ecpnomlsts),
little research and development activity has been devoted to economic aspects. Most hard‘ economic Qata are
available from analysis of alley cropping. Procedures for qlasswal yv1ndbr§aks and economic case studlqs are
applicable to hedges as well (within their limits). Economic gnalysm gf w1r}dbreaks appears to be very glmple,
because some linear correlation between wind protection and increase in agricultural and livestock activities can
be observed (8). General problems related to evaluating ecological (long-term) effects are relevant to economic
assessment of hedgerow growing as well.

- 422 A note on economic evaluation with regard to hedges

Within the limits of rigid economic evaluation a note on general considerations qf econorpic evaluation of
hedges is warranted. In an economic evaluation of hedgerow systems, the potanal benefits and costs are
quantified, valued and compared. For a proper economic assessment, each pf the inputs, oquqts, a_nd residuals
must be identified and valued. For some components, like the price of se§d11ngs_ or labou_r, ttps is quite easy..For
other aspects, valuation is more difficult (e.g., changed water run-off, soil erosion, or wildlife impact). Various
techniques have been developed to evaluate this phenomenon and estimates are frequently used (372).

To understand better the variables and parameters and be able to make sensitive analysis, economic benefits of
hedges can be broken down, e.8.:

- It has been suggested that the benefits of preventing decline in soil fertility be m.easgred _by cqmparing the
net present value (NPV) of farming in the protected area with the NPV where decline in soil fertilty occurs.

- Itas been suggested that the increase in soil fertility, e.g. as a result of improved moisture rctentign, nutrient
recycling, be measured by the PV (present value) of the incremental effects of hedgerow growing on crop

yield.

- The increase in the output of livestock products (as extra dry season fodder becomes available) is meassured
by the PV of the incremental livestock production.

- The value of the tree products is estimated in the usual way by multiplying the volumes produced by the
proceeds of the products and taking the PV.

The scope of the evaluation can reach from microlevel (farm field, single hedgerovy) to regior}al G.e.,
- watershed). There are differences between economic and financial analysis; forestry (public tree planting) and
farm forestry (private/local tree planting) (8).

i i i i ic lifespan, from 1
The time scale is another important evaluation factor. Hedges have'a great range of economic i
year (if not properly managed) to more than 100 years, as observed in Cuba (77). The selection of the time scale

is often an arbitrary decision.
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For individual farms, local prices can be used; if the analysis is at the national level, either market prices or
social (shadow) prices can be used (for more details see 339). Other costs do not have market prices. Costs and
benefits may occur on- and off-site (sedimentation, erosion, etc.) (for techniques see 178).

To calculate the present value of the future monetary amount, discounting techniques are applied. The most
common technique applied is the net-present-value (NPV). Long gestation periods make the present value of
benefits very small in relation to capital costs. One problem with such calculation is that estimates of benefits
are generally based on the current net value of outputs in agriculture and land (some inconsistencies are to
discount the returns to such economically important activities (e.g. see 8). Sensitive analysis of critical
parameters is also important,

In economic analysis it is often assumed that profits can be maximized in terms of land. However, the unit of
success or failure is always the enterprise, not the field. It is of pivotal importance to examine the maximum
return on the most limiting production factor. Various budget techniques (including multi budgeting) have been
developed to compare diverse input/output ratios (e.g. 110). When labour is the limiting factor, returns on labour
comprise the most important economic factor. For risk assessment, the portfolio theory has been suggested (36).

4,23 Hard economic data

Cost of hedges: The cost of hedgerow establishment has a great range depending on site, e.g. sloping, land
preparation, cost of planting material ect. Direct seeding are many times cheaper then seedling esteblishment
(one example see Table 28). For erosion control, living hedges were found to be 4.5 times cheaper than
"diquettes” in Cape Verde (123).

Costs of barbed-wire fencing compared with live fences

For smali-scale farmers barbed wire may not be affordable. Barbed-wire fences are on average around 400 %
more expensive than live fences. The higher cost depends on many factors, e.g. cost of material, labour costs,
etc. In Nepal barbed wire fencing was as much as 25 times of the costs of living fences (Table 29).

In browsing plantations, the cost of barbed fencing in Tunisia compared with a double-row, spiny cactus hedge
is about 660 % higher. The drawback is the non-productive predevelopment period. Even taking this
preinvestment period for living fences into account (2 years) a higher internal rate of return compared to barbed
wire fencing was calculated for Acacia senegal plantations in Senegal.

Labour: One very important economic parameter is labour; it can be the limiting factor in introducing and
expanding hedgerow systems. On the other hand in a situation of labour surplus small-scale farmers can avoid
capital cost by investing labour in a hedge.

Labour input varies greatly depending on availability of planting materals (seeds, cuttings) reproduction
methods applied, intra-row tree spacing, topography, soils, skills, etc. The small amount of data available
indicates a range of 150-600 meters per man day; 100 meters of hedge may be established in between 1 hour and
a full man day (compare Table 30). :

In alley cropping the labour input can be very high (up to 320 hours) per hectare for establishment.
Establishment and maintenance of live fences of Gliricidia sepium may be roughly 8 hours/year per 100 m,
without weeding and one pruning.

In the management of alley cropping, labour utilization has important economic implications. The results of an
experiment showed that pruning Leucaena leucocephala including chopping the stems (about 15,000 trees/ha)
took 185 man hours (33.8 man days/ha).

Table 32 shows average labour inputs per seaon by treatment for the production of maize or cowpeas. Pruning of
Leucaena in maize or cowpea cropping is considerable. Herbicide treatment, however reduced labour inputs by
about 30 % per season (269).
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Table 28: Comparison of establishment of 100 meters hedgerow by direct seeding and seedling in
Thailand

129

Table 31: Establishment and maintenance costs of Gliricidia livepost-supported wire fence

direct seedingd) seedlingd) cost increase f. seedling

in Baht in Bath in percent

Labor 579 97 170
Material 4.00 500.02) 12500
Total 9.7 509.7 5225

a) 4.5 Baht cost of labour/hour;

b) application of seeds; 10 Baht/kg seeds;
¢) 250 seedlings; 2 Baht/seedling

d) 1 US $ =22 Baht (1982)

Source: (215)

Table 29; Comparison of cost of living fences with barbed wire fencing per 100 meters+

Activities* meters/day** hours/100 m**
ESTABLISHMENT

1. Preparation of stakes») 300 2.0
2. digging holes/fixing wireb) 300 2.0
Subtotal 50 4.0
MAINTENANCE

3, Pruninge) 150 4.0
4, (Weeding)d) (400) (L.3)
Subtotal without weeding 4.0
(Subtotal with weeding) (5.5)
5. Total without weeding 8.0
6. (Total with weeding) 9.5)

Country Barbed wire Live Cost increase

fence (BWF) fence for BWF
1. Nepal* L 250 L 10 2500 %
2. Tunisia® USs$ 100 Uss$ 15 660 %
3, Kurunegala/Sri Lanka+ Rs. 200 Rs. 50 400 %
4, Sudan/Senegal* US$ 112 Uss$ 37 300 %
5. Somalia+ Uss 60 Uss$ 20 300 %
6, Timor/Indonesia+ uUss 15 Uss 7 214 %
7. Anuradhap./Sri Lanka+ Rs. 8000 Rs. 4000 200 %
8. Kenya+ uUss 50 Uss$ 30 167 %
Average cost increase for BWF®) 388 %

a) excluding Nepal, due to its exceptional increase

Source: * = (174); +=(329);

Table 30: Labour inputs for establishment of different hedges in workdays

Country/climate Species Range(average) m/day hour/ Source
per day (in m) 100m

SUPPORT WIRE"

Cape Verde (arid) Jatropha curcas 50-100 (75) CuU 150 4h (152)

Costa Rica (humid) Gliricidia sepium 50-200(100) CU 200 3h (20)

CLOSED HEDGE

Haiti div.spp. two rows:300-900m SE 600 lh

semihumid div.spp. one row: 600-900m SE 750  0.8h (406)

Mexico Cordia dentada 125 SE 125 4.8h (109)

Thailand (humid) Leucaena leuc. 600 DS 600 1h (215)

*assuming 2 m intra-row spacing of hedge

CU= Cutting

SE= Seedling

DS:= Direct seeding

*the input of labour is very variable depending on density, skills, etc., following data are a rough estimation serving as a rule of thumb;

**33 trees per meter run;

a) range: 50-200 cultings/day (20); average 100;

b) range: 50-200 cuttings/day (20); average 100;

c) 100-300 meters/day/pruning (20); average 150;

d) weeding done only by few agricultrists; range 300-500 meter/day (20); average 400;

Comparison of different methods of establishment

In certain situations, direct seeding is the cheapest and quickest way to start hedges. In Thailand it was found

" that seedling establishment is 52 times more expensive than direct seeding, when seedlings are purchased for a

nominal sum from a nursery (215).

Direct seeding has to be weighed against the possibility of higher weeding costs, According to farmers,
Gliricidia sepium living fences established from cuttings require little weeding. If there are strong arguments for
establishing hedges with seedlings and transportation is a problem, stump cuttings or bareroot seedlings have to
be considered as an alternative to container seedlings. A person can carry up to 700 stump cuttings and barercot
seedlings. Approximately twice as many stump cuttings can be planted per day as bareroot seedlings (267).

A transportation dilemma is often created by container seedlings commonly produced in heavy bags. .An
ordinary pick up truck can carry only 250 seedlings. Hence a project in Haiti decided to produce small container
seedlings. A pick up can transport 20,000 seedlings. Furthermore, the peasant can carry over 500 transplantable
seedlings as opposed to five or six seedlings in heavier containers per day (250).
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‘Table 32: Average labour inputs per season by treatment for maize or cowpeas in alley cropping in
Nigeria ( 269)

: Labour input for maize Labour input for cowpeas
Man- Increase over Man- Increase over
hours/ha control hoursfha control
Man- % Man- %
hours/ha hoursiha

Control 492 — — 442 — -

- Nitrogen 538 46 93 —_ — —_

Herbicide 319 —173 —35 321 —121 ~27

Herbicide-nitrogen 365 —-127 -26 —_ — —

Leucaena 751 259 52 565 123 28

Leucaena-nitrogen 794 302 61 — — —

Leucaena-herbicide 644 152 31 505 - 63 14
Leucaena-nitrogen— . '

herbicide ' . 691 199 40 — — —_

Table 33: The economic contribution of various treatments in agro-economic alley cropp'ing experiments
im Nigeria ( 269)

Treatment 1981 maize-maize 1982 maize~cowpea
Net returns  Marginal Benefit- Net returns Marginal rate® Benefit-cost
USS/ha rate of cost USS/ha of returnfha ratiotha
return{  ratio/ -
ha ha subsidized unsubsidized subsidized unsubsidized

Control —438 - — 91 — — 150 139

Nitrogen -371 loss 0-79 669 860 169 1-72 1-49
(2:90)

Herbicide 480 —_ 1-18 650 2:23 2:60 1-65 151
: ) (125)

Herbicide-nitrogen 146 — I-1 992 10-0 390 2:04 176
: : . (310)

Leucaena 496 233 1-32 396 -021 -021 1-31 1:23
(1:58)

Leucaena-nitrogen 130 1-56 1-05 302 -0-23 0-34 1-29 117
' (1-16)

Leucaena-herbicide 139 197 1:07 765 0-43 063 1-49 1-44
. (2:81)

Leucaena-nitrogen-herbicide ~58 loss 0-97 1108 1-30 1-01 176 1-59
(2:80)

"* Figures in parentheses represent marginal,rate of return from 1982 first-season maize alone, }
In 1981/82 farmers in Nigeria received 75 % subsidy on fertilizers and the price was 13-5 US$/50 kg of nitrogenous fertilizers.
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The economic impact of hedges on mechanization

Hedgerows restrict the use of large machines: the advantages to the arable farmer of enlarging fields by removal
of hedges have been studied at Cambridge. One of these concerns the problem of turning in tractor cultivation,

If two adjacent arable fields are separated by a hedge the number of turns needed to plough both of them is 28,
but without hedges the figure is reduced to 20, which is a saving of 29 % in fuel costs and the tractor driver’s
time. The real situation can be more complex (93).

Generally poor farmers do not have access to tractors. On marginal and/or steep slopes mechanisation is limited.
However in some regions like the north-east of Thailand even the very poor land users take the service of the
tractor landlords. This indeed was identified as one constraint on hedgerow intercropping (215).
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Figure 46: The effect of hedges on the number of tractor turns in cultivating a field (93)

Cost-benefit analysis

This kind of analysis can only simplify complex ecological and economic situations - most data is available
from alley cropping and windbreak projects.

HOEKSTRA (170), comparing a maize/bean with a Leucaena alley cropping system, concluded that while the
Leucaena alley system showed a negative balance in the first year, labour decreased and net revenue flow
increased after the initial period. This reduction in labour is mainly caused by the great reduction in labour needs
for field preparation and weeding, because only half of the area is cultivated. Furthermore, lopping of
hédgerows, which requires additional labour, occurs during a period when demand on labour for other tasks is
low. Hence, overall labour input and draught animals are used to greater benefit in the Leucaena hedgerow
intercropping system than in the traditional cropping system,

Comparing direct seeding and seedling establishment in Thailand, it was found that only direct seeding has a
favourable NPV (215) (see also Table 28). This clearly shows that in dense inter- and intra-hedgerows seedling
spacing methods may not be economical. Consequently, in Rwanda it was not recommended (298).
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An assessment of the economic impacts on labour utilization for the management of the Leucaena hedgerows,
on crop yields and the overall benefits from alley cropping of Leucaena trees noted an increase in labour
requirements by about 50 % and an attractive net income and marginal rate of return per unit costs. It has a
reasonable benefit-cost ratio of 1,23 to 1.32 (269).

In all analyses Leucaena treatments gave the highest economic returns. This was followed by herbicide which
has a higher net income than Leucaena-herbicides. In the second season all treatments suffered due to severe
drought. But the Leucaena treatment suffered only 6 % loss. In the second season the Leucaena-nitrogen-
herbicide treatment gave the highest net return in absolute terms, followed by the herbicide-nitrogen treatment,
then the Leucaena-herbicide treatment. However, the herbicide-nitrogen treatments and treatment with herbicide
alone have highest marginal rates of return.

Considering the benefit-cost ratio, the herbicide-nitrogen treatment again has the highest ratio, followed by that
of Leucaena-nitrogen-herbicide. The Leucaena treatment gave a negative marginal rate of return per additional
unit cost per hectare based on maize and cowpea crops. But for maize alone it yielded a relatively high marginal
rate of return,

When costs of fertilizer are calculated at subsidised prices, the combination of herbicides-nitrogen gives the
highest marginal rate of retun. Generally the three economic indicators show that with a crop sequence of
maize-maize, the Leucaena treatment gives the best economic return (269).

The results of this agro-economic experiments indicate:

- Maize-Leucaena alley cropping system can give high maize yields without nitrogenous fertilizer, The use of
nitrogen fertilizer (at full rate) with Leucaena (even at subsidised prices) seeins to be an economic waste.

- Although Leucaena stands occupy about 20 % of the land and the cutting and pruning of Leucaena increases
Jabour costs by about 52 %, the economic contribution of Leucaena is greater than those of Leucaena-
nitrogen, herbicide-nitrogen or herbicide (Tables 30 and 31).

- The highest level of technological input, Leucaena-nitrogen-herbicides, has on average the highest physical
increase of 90 % on maize yields followed by Leucaena-herbicide and Leucaena (around 70 %). However its
economic contributions are not necessarily better than those of herbicide-nitrogen or those of Leucaena-
herbicide.

- With a crop sequence of maize-maize, Leucaena has the best economic return, followed by herbicide-
nitrogen and Leucaena-herbicide. For the crop sequence of maize-cowpea, herbicide-nitrogen gave the best
economic returns followed by Leucaena-herbicide (the depressing effect of Leucaena on cowpea yield needs
further investigation),

3

In all cases the Leucaena treatment gave better economic contributions than Leucaena-nitrogen plots. Alley
cropping, therefore, appears to be a good land conservation system. With the availability of subsidies on
fertilizer and herbicides the system may be less attractive. (269). From a risk point of view, it can be argued that
in areas where hedges are used for low-input, medium-output farming, the additional advantage is that high
capital investment (i.e., loans for fertilizer) can be reduced. In the event of crop failure, which is common in
rain-fed fields with erratic rainfall, the farmer does not fall into the debt trap so easily.

Micro-economic analyses are meaningless if they are outside the context of the land manager. This was also
learned from an on-farm livestock trial. The management goal of herders was dry-seaon survival and not
increasing the productivity of the most productive and valuable animals as assumed in the on-station trial. Hence
the whole herd was supplemented with high-value dry-season animal feed from a fodder bank. Re-evaluation of
this system showed that it gave the higher internal rate of return, despite lower eventual net income (260).

Hedgerow growing as an erosion control measure involves costs for establishment and often the loss of cropping
area at least during the initial phase. Soil conservation measures which increase the farmers’ income and reduce
their risk by diversification have a great chance of adaption by farmers. In Thailand an economic cost-benefit
analysis of a land-use system consisting of lac lice (Laciser lacca) raising on pigeon peas (Cajanus cajan)
planted on contour bunds showed, that even evaluating only direct aspects (not reducing top soil), the loss of
cropping area is more than compensated for the return from the new systems consisting of stick-lack and pigeon
pea (348). Hedges can also play an interesting role in the generation of new employment opportunities. In the
Philippines it was noted that selling forage for leaf meal during one of the two cropping seasons provided
employment for 40 working days per year (365).

S APPROPRIATE SPECIES

We have run into a snag: "Our mixture at present consists of a haphazard mix j
indica, Cajanus cajan, Calliandra calothyrsus, Crotalaria jur{cea, ([})Iiricidia sep%): zzzlur:;::;
leucocephala, Sesbania roxburghii, Sesbania rostrata. In the future this makeup and ratio will be
decided by the farmers themselves. We are presently asking them which species they prefer and
would recommend for their area. .. We are presently learning the mistake of planting
monospecific stqnds of Leucaena, because the psyllid insect (Heterophylla incisa) devasting
Leucaena in Asia. ... Now is the time to diversify these benefits, but nutritional and economic
benefits as well. Perhaps in the not-so-far future Thai farmers will walk their hedgerows for a
ha_ndful pf Leucaena for the pig, a spray of Gliricidia flowers to mix with a Cajanus stew to go
With their sticky rice and a sprig of Azadirachta to keep the bugs out of his rice.” (Taylor 353).

This statement above reflects well the state of knowledge on tropical hedges and the vision of future work.

Species selection is not a "precise science"; it relies largel i
_ : y upon personal knowledge and jud .
evaluation of species depends on the conceptual perception. s Judgement. The

Chapter 5 focuses on selection and evaluation of trees and shrubs suitable for hedges. Some grasses are
also .mentioned. A summary of the state of knowledge on species including references and pros and cons of
exotic species is made. Species selection, including methodology, general criteria for selection, hedge and
hedge trees specifically are discussed. A note on elements in the design of hedgerows anci simplified
pathways in hedgerow species screening and testing is included as well.
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5.1 State of knowledge on species

5.1.1 Hedges are not a research priority

No worldwide survey has been undertaken to define, identify, and characterise hedge plants that are currently
widely used and indigenous species with potential as hedge and hedge trees. Some tentative work in this
direction has been done by the author. A survey, and a literature and data bank search revealed that many trees
and shrubs are actually used by local people or have a potential for hedgerow growing.

More than 1,000 woody species can be or are actually used as hedges (more details see 218 a). With the aid of
checklists and data on suitable species, readers can start their own screening. With the progress in our present
knowledge, a master list of the most important species can be made. Most of these species suitable for hedges
have received little or no attention from research and development organisations in the past. Recent focus is on a
limited number of species, planted mainly in monoculture,

There is sufficient information on hedge plants for temperate (see e.g. 44, 189, 337) and less for arid and semi-
arid zones (see e.g. reference in 94). However, the state of knowledge is biased to the needs of industrialised
countries, underlining either decorative qualities (94) or timber/fuel and recently conservation purposes (44, 189,
249).

There is a great lack of knowledge about production data and plant associations. In the long run it is not
sufficient to say, for example, which is a fast-growing plant suitable for producing fuel, fodder, etc., although in
the present underdeveloped state of knowledge hedgerow research is an important first step.

Progress with the database of biophysical features of plants poses fewer problems. For some genera like Acacia
spp., Parkia spp., Prosopis spp. (64), and species like Erythrina spp., Gliricidia sepium, and some Leucaena
spp. valuable information exists. Most research is available on living-fence supports for wire, some prominent
alley cropping trees and shrubs, windbreak species and some well documented or researched multipurpose
species, like Calliandra callothyrsus,, Gliricidia sepium, Leucaena spp., Sesbania spp.

Neglect: Lack of information is partially due to ignorance, neglect or underestimation of the potential role hedge
plants play and can play for the poor in developed countries. The consequence is that hedges are not a research
priority (e.g. ICRAF has not given top priority to hedges). Even in some otherwise very valuable references -
e.g. 242, 366 - only a few hedge species are mentioned. There is a great discrepancy between stating the great
importance of hedges, and consequences in species selection programs for rural development (an example see
366).

Species selection is not a "precise science"; it largely relies upon personal knowledge, judgement, and
experience augmented by literature (38). Part of the dilemma is that foresters (with a biased qualification
towards industry and natural sciences) dominate research. Gardeners and anthropologists are of equal
importance.

5.1.2 Scattered information sources

References: One of the problems of describing lesser known species is that published information about their
requirements and performances is scarce (366). References on hedges with regard to developing countries are
widely scattered in literature and data banks. The role of hedges for a small farmer and other resource-poor
people is virtually non-existent. Most complete surveys (e.g. 165, 166) are biased towards industrial countries’
needs. HOWES’ review (177) of barrier plants is still one of the more comprehensive references. Wickens
(Royal Botanic Gardens, Kew/London) has started a small informal hedgerow survey (390).

Country surveys are rare. The only comprehensive survey has been completed for South Africa, which identified
more than 400 barrier plants in use (165) and for southern Africa (166). On living fences older surveys exist for
Costa Rica (318) and Cuba (77) and a tentative one for Mexico (316). A comprehensive list of genera of a
family is lacking. An exception is one for the family Cactaceae suitable for hedges (160).
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CATIE, leading authority on living fence posts supporting wire, has identified more than 90 species for this
purpose (51). SEPASAT’s data bank includes hedgerow entries, and is very useful for arid zones (328). The
ICRAF multipurpose tree data bank (reference e.g. 64) may become a most important source for hedge plants
(with some small amendments). Within agroforestry inventories by ICRAF some references are made to hedge
plants. Other useful sources with a relevance for hedge information include scattered working papers and
manuals; e.g. for Kenya (356), or Peru (34), or arid zones (381). On conventional windbreaks there is a wealth
of information sources (see under 3.10). ‘

5.1.3 Development projects promote a few well-known species

A global survey on tropical and subtropical hedgeplants (218a) revealed that there is an immense discrepancy
between general interest in the promotion of hedges at project level and demand from field personal for exact
database material for various species. Consequently only a few species are promoted, like Gliricidia sepium and
Leucaena leucocephala.

Problems relating to this narrow species base are articulated by some project personnel (353). It seems that in
rural areas where people are in closer contact with the indigenous flora (165), and a project has not successfully
introduced exotic species, diverse local species are used.

Exotic species: A small number of exotic woody species are now a component of rural and urban ecosystems.
More species may be introduced, but caution is needed to avoid failure and undesirable effects (238). The
preference for exotic plants is not a surprise because there has been little serious investigation into the
propagation, cultivation, and utilization of indigenous plants apart from the mostly shiny omamental
hedgeplants (165).

The great demand for fast growing and highly adaptable species in many development projects focuses the
attention of development agencies mainly on the few well known (tried or assumed tested) exotic species. This
reflects the need of experts to achieve physical results within the project period.

The best documented survey - conducted in South Africa - revealed that 60 % are exotic and 26 % of these
exotics are invasive in some part of South Africa (165).

An increasing awareness of the potential of hedges among implementing organisations coupled with successful
networking, can have the result that a few prominent species are quickly diffused (seed exchange, etc.). It is
foreseeable that this trend will accelerate if drastic restrictions in fund allocation are not made immediately in
favour of native vegetation,

514 Need for species diversification

Urgent need

Hedge plants are often fast growing pioneers with aggressive and invasive potential if not controlled. They may
threaten the pasture, fields, and the indigenous flora (165).

Attention has to be drawn to potentially undesirable characteristics of some species. Fast growing aggressive
woody perennials are often important where there is a serious fuelwood shortage or erosion problems. However,
under some environmental conditions these species have the potential to be invasive and to spread into areas
where they are not wanted (38).

Introduced hedges which are known as a pest in some countries include Acacia armata, Acacia saligna, Lantana
camara, and Opuntia spp. to name a few (165). Other hedges are difficult to keep within bounds. Due to their
habit of spreading spontaneously and thus of becoming a nuisance in some localities, the advantages have to be
weighed prior to their introduction (94).

The recent problem of the attack on Leucaena leucocephala by psyllid insects (Heterophylla inisca) has
demonstrated the great danger of focussing on a few exotic species. These problems seem to stimulate some
projects to utilize other species but to avoid monoculture this time (353). This reorientation fits in well with the
multiple use strategy of small-scale farmers and poor people.
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Arguments for local species first

Itis high time to broaden the range of native plants available for various uses in different parts of the developing
countries. Priority should be given to them because

- this involves less risk (at least ecological);

- they have been shown to grow and yield under the prevailing (often harsh) site conditions (on a large scale
and over longer periods than in any trial plots);

- planting material is readily available;

- and native plants maintain and improve the indigenous vegetation of the home region,

Above all the full use (or use potential) of many local plants is not yet sufficiently recorded. For example at
present professional foresters in Central America concentrate only on Leucaena leucocephala largely through
ignorance and convenience. It is well-known, published and promoted, and seed is readily available from
national seed banks. Local Leucaena species such as L. salvadorensis are little known, often rare and with no
seed available. In great contrast villagers distinguish these lesser-known species readily, know their qualities and
the value of their products, often scorning cultivated L. leucocephala as inferior in wood quality (178a). It may
well be that the replacement of today’s weedy species by exotics will result in a great disaster for the survival of
man and livestock in an area (238). Many hedge plants are weedy from an industrial point of view, but a
valuable resource for the poor 1

5.1.5 Summary-sheet

Highlights

- The problem of selecting tree species for non industrial uses in developing countries has been made more
difficult because of the recent world awareness of the importance of trees and the pressure to achieve useful
results quickly. '

- Reliable information on many potential hedge species is still unavailable. There is a need to clarify the
taxonomy with regard to species and related genera and expand research on reproductive biology.

- Typically, emphasis is still given to fast growing trees, but as more detailed knowledge becomes available it
may be possible to trade-off species with rapid growth for those with slower growth but which have greater
resistance to drought, pests, lesser water and nutrient requirements.

- The strong belief by some environmental groups that only native trees should be planted is understandable
in the context that exotic trees planted for industrial purpose can be a threat for both people and the
environment,

Lessons learned

Criticism of exotic trees may be justified when a poorly adapted species has been used for large scale
planting. Tree history has taught that in many parts of the world the most important species were exotics
(38). This has been based on long trial and error by local people. Promotion of untested (long-term) exotic
species while ignoring the native vegetation may be fatal.
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5.2 Evaluation of trees and shrubs suitable for hedges

5.2.1 Note on methodology for selection and evaluation of trees and shrubs

As noted before there is no precise science of species evaluation and selection. A resource does not exist per se,
but has to be evaluated within a given context. Methodologies for evaluating tree resources are faced by the
problem that decisions are made on the basis of assumed needs and benefits for the poor and the future. If the
starting point for the screening of trees is dedicated to resource-poor people, the following steps may be
considered (sophisticated methodologies exist, e.g. diagnosis and design, farming systems research, etc.).

Within a participatory action research the following procedure may be considered:

identification of need/land management problems,

evaluation criteria of species development and/or adjustment to specific context of specific target groups,

screening of species (by local people and tree expert using preferably the same criteria),

testing of species and evaluation of species.

One of the greatest challenges in a development project is how to identify quickly the perspective of the poor
local people. Various quick appraisal methods exist; with regard to the perception and taxonomy of trees; the
Repertory Grid has been applied (215). As long as the definition of problems and solutions is made on the basis
of assumed needs and problems by an outsider, the risk of the solutions being of little value for the poor exists.

Once the problems are defined, the next logical question is how trees in general and hedges in particular can
help to meet demand and solve problems. If this is likely, criteria have to be found on how to screen species.

At local level, existing hedgerow and related practices can be evaluated, while tree experts can evaluate the
whole range of potential species.

It is now assumed that a tree species has been found that seems well adapted to thrive at the locality in question
and within the particular ecological conditions. Further it can be expected that the species will yield one or more
of the benefits which the small-scale land user will be wanting from a tree, and with a preferred form of
management, How shall we now be able to evaluate the suitability and usefulness of such a tree, comparing it
with other possible "candidates”. Obviously it will not be enough to state, for example, that this is a fast growing
tree producing excellent fuel and poles.

The preparation of a more comprehensive cost-benefit analysis will be required. As a kind of check list for such
a calculation the balance sheet can be used indicating fundamental "credits" and "debits" which have to be taken
into consideration (example see 292).Specific biophysical and sociological as well as species data sheets are
given in this book. For developing and/or adjusting checklists the following more general list of criteria may be
useful,

5.2.2 General criteria for selecting trees and shrubs

The selected hedge plants have to fulfill the functional requirements of the intended systems, i.e. _specific
productive and protective roles. It is the socio-economic and cultural context which ultimately determines the
choice of species.

The value of a plant that is not accepted by the beneficiaries is zero. Hence, a qualified hedge plant is one that
contributes to problem solving and/or enhancing the quality of life. Clearly stated objectives (as an outcome of a
dialogue with local people) and understanding of socio-economic, staff and time-frame constraints have to be
carefully analysed and documented.
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A wide array of species, particularly multipurpose woody plants, are very suitable as hedges for poor land users.
Only those trees and shrubs should be promoted which:

- contribute to solving problems (demand-oriented);

- are adapted to site conditions (climate, soils, etc.);

- can supply value products and/or protect the environment;

- will contribute to reducing risks in land use and do not cause new risks to themselves;
- can be managed with a technology which is affordable by the beneficiaries;

- are compatible with other land uses;

- are compatible with the socio-cultural tradition.

Special attention has to be given to extreme environments (e.g. poor farmers on difficult soils), Hence, priority
should be given to plants capable of growing under extreme conditions including arid and humid tropical zones,
infertile soils, heavy clays, saline, highly alkaline or waterlogged sites or exposed coastal situations. -

Precedence should be given to native, culturally-known and accepted species. Both native trees and previously
introduced exotic species should be carefully examined. ‘

523 Hedge-specific criteria for choosing suitable trees and shrubs for hedges

A general feature of hedge plants is that they are easy to manipulate in shape. Selecting plants with desired
biophysical features helps to achieve management goals. It is important to consider physical features like growth
form (woody, shrubs, succulents, trees, climbers), morphology of stem, branches, foliage, armature, biological,
and amenity features (next table provides a checklist of important biophysical features).

In addition to general criteria for selection trees and shrubs preferably used as hedges should possess the
following features:

- easy and safe to establish by direct seeding or cuttings;

- planting material is available;

- have a long life span;

- have a tendency to make new growth near the ground, but not to sucker freely;
- withstand frequent prunings (trimming, coppicing, pollarding, loppping);

- be pest and disease free and non-invasive;

- do not adversely affect buildings, roads, and other land uses.

Particularly for small-scale farmers and small-scale gardeners the hedge species should also provide a
quick/permanent and diversified yield; be usable to meet contingency needs. Most of the species do not possess
all the qualifications. Nevertheless, they form useful hedges.

52.4 Which live form of a hedge plant?

Generally hedges are dominated by trees and shrubs and consequently this is the main theme of the book.
However other plants, like grasses, are important as well. Graminacea used as hedge include Adropogan spp., A.
squarrosois, Arundo spp., A. donax L., A. gallica, Miscanthus fuscus (Roxb.)Benth., Pennisetum spp.,
Saccharum spontaneum var. aegyptiacum, Vetiveria zizanioides (L.)Nash (151a, 280, 328). Bamboos are giant
arborescent grasses which have a shrub-like or tree-like habit. They are part of the grass subfamily Bambusoidae
(225a). In this book they are included under trees and shrubs. ‘

Table 34: Checklist of biophysical features of plants suitable for hedge growing

139

PHYSICAL FEATURES

BIOLOGICAL FEATURES

Growth form
woody shrub
succulents

tree

climber

Morphology

Stem .
single stemmed
multi-stemmed from the base

Branches

low-branching

sturdy

dense branching

rigid or entangling branches

Armature
spines, prickles, thoms

Structure
framework
tall/small filler
entangler

Height
minimum

low growing tree
spreading crown
homogeneous

Foliage

small sparsely distributed leaves
(cast little shade)

dense foliage

loosely arranged branchlets
permeable/impermeable

disease and pest free

non invasive/aggressive

(non) poisonous,(non) irritant
wind/salt spray tolerant

frost hardy

fire resistant

resistant to trampling/browsing
attractive foliage, flowers

Reproduction

easy propagation

responds well to cutting

easy regeneration when damaged
little maintenance care required

Hedge plant association
suitable
limitations

Interference with crops
resource sharing

tap root

competition

Biomass

quick growth

longevity/permancnce

high total biomass

degree of decomposition (C-N ratio)
N-fixation

Hedge manipulation
coppicing
pollarding/lopping
trimming
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Tree or shrub?

The natural growth habit has to be understood when designing a hedgerow system. This is of paramount
importance when only limited space is available and a more formal hedge is wanted. The growth form plays a
significant role in hedgerow planting and shaping. It depends mainly of the branchsystem of the woody plant if
and to what degree a tree or shrub is suited for a hedge.

A tree is not a hedge tree, but in a hedge it will become a hedge tree. What are the advantages of integrating a
tree into a hedge? To answer this, a distinction is first of all made between trees and shrubs before the pros and
cons of hedgerow trees are outlined (for illustration see Figures 47 and 48).

Shrubs are perennial plants which bear several woody stems near ground level. A mature shrub may be very
small or as tall as 5-6 meters, depending on the variety. Most trees bear only one woody stem at the ground
level. A mature tree may be small or tall, »

The dividing line between trees and shrubs is not very clear-cut. Several shrubs may grow as small trees (168).
Trees are characterised throug a so-called acrotone canopy structure, i.e. the crown develops from the terminal
bud with only one or several life-long lasting trunks. These trees are only limited for nature hedges (apart from
hedge trees), but good for formal hedges. Steadily pruning induces a rich branching and a shrub-like crown. This
is valied only for those species which pocess without a fine and rich branching habit. Shrubs are basitone and
mesotone during their whole life. Shrubs form a head of branches near the ground. There is however a
considerable variation in the mode of growth among shrubs (see Figure 47) (281a).

The mature height is important when natural hedges are grown. Height can differ markly, e.g. Balanites
acgyptiaca will reach a height of 7 to 8 m with 150 mm annual rainfall, and with 500 mm rainfall it can reach 20
m (153a). Irrespective of the life form, hedge trees when trimmed are not regarded as hedge trees.

The difference between climbers and shrubs is not simple. Some true climbers are often used as ground cover
and some true shrubs are commonly grown up trellis work (168). Since some species can be both small trees
(single stemmed) or shrubs (multistemmed near the ground) this has been noted whenever information was
available (Table 50). '

Many problems associated with hedgerow trees can be overcome by appropriate management and the right
choice of species and location (see below). Species with a deep tap root cause fewer problems to agricultural
crops. Root development can be controlled to a certain degree. The problem of shading can be minimised by
limiting trees to two or three per hectare or by increasing field size (20 ha) (44).

For stockproof hedges only shrubs and low-growing trees should be considered. Excluding trees with a wide
canopy is important, because under the umbrella of the leaves plant growth can be weak.

Hedgerow trees can be a very valuable timber source, as the trees grow more suitably for the purpose in isolation
than in close company with their fellows. A solitary hedge tree needs regular management. Fuel and fodder
obtained in this process are essential for poor land users,

5.2.5 Biophysical characteristics have to be matched to the main purpose(s) of the hedge

Biophysical characteristics have to be matched to the main purpose of the hedge (checklist see Table 35) (for
more details see under specific uses, Chapter 3),

Categories

Garden hedges are often decorative plants to mark off garden areas. Plants should be woody shrubs or succulents
with a multistem from the base or low branching; they should have a dense foliage and closely arranged
branchlets. They should not be too thorny or difficult to clip, nor poisonous or irritant. Attractive foliage,
flowers and fruits may be important to attract bees and butterflies (165).

Acrotony

Figure 47: Different growth habit (281a)
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Mesotony

! SHRUB
¥ A shrub is a perennial plant which bears several woody

stems at ground level. A mature shrub may be only a few

inches high or as tall as 20 ft, depending on the varlety.

=\

Saveral shrubs, such as Flrethorn,
Winter Jasmine and Rambler
Roses, are not true climbers but
they are commonly grown against
walls and trellis-work,

g

r* e
The dividing line betwaen trees and
shrubs Is not really clearcut.
Several shrubs, such as: Holly,
Flowering Dogwood and Hazel,
may grow as small trees.

RO

CLIMBER
A cilmber Is a perennlal plant which
has the ability to attach itself to or
twine around an upright structure.
This climbing habit may not develop
until the piant is established.

TREE !
Atreeis aperennial plant which bears
only one woody stem at ground level.
A mature tree may be only .2 ft-high or
as tall'as 100 ft or more, depending on
the variety.

: y

. Figure 48 Differences between trees, shrubs, and climbers (168) .
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Wind (and frost) break: Windbreaks should be woody shrubs or trees with low branching and dense evergreen
foliage. Their structure should be permeable and homogeneous with a certain minimum height. Barriers for frost
protection, by contrast, have to be impermeable. Tolerance to wind and in coastal areas to salt spray is important
as well.

Security hedges prevent the passage of man and/or animals. They should be woody or succulent shrubs or low
growing trees which are sturdy, multi-stemmed from the base or low branching, dense-branching, with
entangling branches or a spreading crown with spines prickles, thorns, They should be resistant to fire,
trampling, and browsing. Security hedges should require little maintenance cost. Their capacity for regeneration
of damaged hedges has to be possible. Irritant action in the form of stinging hairs, latex, etc. can reinforce the
barrier function (165).

Others: Hedges with the main aim of providing fertiliser like alley cropping should withstand frequent cutting
and have to be compatible with cropping systems (resource sharing and not competition). They should develop a
deep tap root and not cast too much shade (for more details see under specific uses and summary under technical
aspects).

Combination of functions

There is a need, particularly for poor people, to combine various functions. Multiple uses are essential for them.
Generally, no single hedge plant can fulfill all the requirements. Mixed planting may be more limited where a
homogeneous structure is needed (windbreaks). For security hedges and nature conservation there is no
restriction. Any plant that contributes to the permanence and impermeability of the barrier is welcome in a
security hedge (see also Table 10).

For security hedges the following types of plants can be distinguished:

- framework,
- fillers (short and tall),

- entanglers.

Framework is the trunk and the main branches of a tree and shrub with the basic structure that gives it its shape.
Fillers: Short fillers close the gaps between the ground and the lowermost branches of the framework plants.
They should have rigid main branches and be tolerant of shade. Tall fillers fill gaps in and add height to the
barrier. They should have many branches but cast little shade. Entanglers are plants which will thicken up the
barrier for a while and add to the difficulty of penetration; suitable plants are prickly climbers which do not cast
much shade (165).

There are few ideal framework plants. To fill gaps in or to strengthen impenetrable bafrier fillers and entanglers
and irritants may have to be incorporated.

5.2.6 Explanatory comments on the use of Appendix 4 which may be consulted as an aid to hedge-
plant selection

Some explanatory notes are given here on the use of the tables which may be consulted as an aid to hedge plant
selection. Not much information that was comprehensive or fully applicable in all cases was obtained from a
survey, and literature and databank searches.

For some of the species e.g for Flemingia macrophylla (Willd.) Merr. the accepted nomenclature by Royaal
Botanic Gardens/Kew was used and not the widley used synonym Flemingia contesta Roxb. ex Aitf. For other
species, particular Acacia albida Del. the common known name, even now obsolete and not Faidherbia albida
(Del) A. chev.is used.

Appendix 4 may be consulted for information on species. Table 46 indicates examples of geographical
occurance of hedge plants in developing countries. Family names are listed in Table 47.

Table 35: Checklist of principal features for design of various hedgerow systems
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Main purpose
n

ons

Wind-
Soil
break

Frost Garden

protect. hedge

Security  Fertilisatio

hedge

Growth form:
tree
shrub
climber

Morphology:
multi-stemmed from base
or low branches
sufficient height
homogeneous height
evergreen foliage
impermeable
permeable
thorns,prickles

oM M M

Mo M M M MK

Biology:
irritant
browse resistant
Soil fertility maintenance

Management:
easy regneration when damaged
Harvest:
Coppicing/pollard/lopping
frequent harvest
Plant Spacing:
narrow intra row
medium intra row
flexible intra row
> 1 row preferable
Plant Elements:
with hedgerow tree
with fillers/entanglers

X =necessary or very desirable
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Table 49 provides added information for those users who are uncertain about the species to be planted. The table
is offered as a first aid to species selection. This does not substitute trials and other references. It summarises site
adaptability/tolerance (e.g. climate, soils). o

With regard to climate class, the Koeppen system has been quoted whenever sufficient information was
available (see Table 48).

Table 50 provides a checklist of important biopyhsical features which are essential for hedgerow planting, and
information on reproduction and management. The height of the plant is that attained under natural conditions.
Since some species can be both small trees (single stemmed) or shrubs (multistemmed near the ground) this has
been noted whenever information was available.

Table 51 summarises important potential productive and service uses of plants. The use of various parts of
species varies from one region and social group to another, Apart from the general protection (indirect) role of
trees and shrubs, hedge specific ones are summarised according to some of the major barrier categories.

Table 56 summarises hedge plants according to agro-ecological zones. Species can be found in the ecological
zone in which their occurrence is most common. However a variety of species has a wide range of ecological
adaptability. More detailed information see Table 49. In addition, a data sheet (Table 57) on species used in the
Andes is included. For these agro-ecological zones not much information with regard to hedge plants is
available,

Recommended indigenous security hedge plants for trials in southern Africa are listed in Table 10. A list of
woody plants suitable to fill gaps or strengthen an impenetrable barrier see Table 54.

In addition, lists of some trees and shrubs according to their specific high potential as food, animal feed, .and
timber (table 52), soil-improving functions (conservation, organic fertiliser, nitrogen fixation) and amenity value
have been prepared (Table 53).

A list of a few species suitable for garden, windbreak, security hedges (general, stockproof), and living fence
posts is given in Table 55.
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53 Summary sheet

Highlights

- There is a need to clarify the taxonomy with regard to species and genera, since many hedge plants belong
to lesser known species.

- When introducing new planting material support in seed orchard design and management etc. is required.

- Expanding the evaluation of germ plasm can be done best through networks concentrating on edaphic and
management variables, with appropriate evaluation techniques (methodology, experimental design, data
collection, etc.).

- Procedures in tree species selection and hedgerow systems are still biased owing to experts who by their
tradition are used to dealing with industries and non-social issues,

- Taking the poor land user as the reference base in species selection, it becomes evident that there is a need
to focus on species with quick and diverse output and which can be grown on adverse sites; easy
establishment and management.

- There may be a conflict between the need for quick results (poor people and projects) and long term tested
or locally available species.

- Under pressure to get quick results, development projects will continue promoting a few exotic hedge
species.

- The real problem is not a conflict between exotic or native species, but the fact that untested species (time
frame) are widely propagated.

- Many local species can survive under extreme conditions and be of great importance for the rural poor.

- Specialists in tree selection often forget that research programs aiming to be essential for the poor have to
start from their perspective, Unfortunately, hedges and poor people often do not have a real lobby.

Trees and shrubs for different conditions - step by step guideline

The intended beneficiaries and experienced land users should be actively involved in all phases of species
selection and testing. The following sequences may be useful:

- Identification of fclt needs, preferences, expectations of target groups.

- Assessment of whether hedge systems can help to solve problems, and/or enhance the quality of life. This
evaluation has to include the questions of whether trees in general can ease the situation, what the pros and
cons of hedges in general may be, and the integration of hedge trees specifically.

- Observation of local use of hedges and how these trends can be utilized for hedgerow promotion.

- Identify major.sociological potentials and constraints (for hedgerow growing see checklist Table 25).

- Draw up cost-benefit balance sheet with fundamental credit and debits criteria and ranking according to

target groups and tree experts.
- Identify promising hedgerow candidates, assessing their species potentials and problems.
- Test some promising plants with local people and later some components on-station.
- Monitor the process of learning and evaluate it actively with the target groups .

- Create local and national networks and link them with international ones.
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Lessons learned

Ho ultu P i included in species selection an testing. If this
i i anthropologists, and local people ShOUl‘d be ll!C d. d I ! n d h
is tll;telccalste rtllsl::S’present debfte 0;1 pros and cons of exotic species will be of minor lmportance.
’

i i is i I networking and banks of local
i hange of information and seeds is important. .Loca C d
:)ll‘:\f\l;li]:;(::::e:i’;cl desgerve even greater support. Technical solutions that fail to take into account the

socio-cultural context are inappropriate.
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6 GENERAL TECHNICAL MANAGEMENT ASPECTS OF
HEDGEROW GROWING

The following discussion summarises important technical consideration
nature, including species selection, propagation,

aspects (for specific issues see also Chapter 3),

Figure 49: Establishment of Cajanus cajan as part of a community roadside planting in Bangladesh (122a)

The pigeon pea hedge should
seedlings are planted. A furro
road, above the slope.

be sown in early May, before any
w is made on the outer edge of the

The seeds are scattered in the farrow and covered genly with soil.

s and those which are of a general
establishment, shaping, maintenance, and harvesting
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6.1 Planting and early care

i i ith i 5. The following discussion will
i ions of species selection have been dealt’ with in Chaptqr { (
Gel}er;iz c(l(;lf]fsé?:;? t:t);lis of p;ropagation of hedges: generative (dlrect. seedmg,.comamer seedlings, bare root
z;zdlllings and stump cuttings); vegetative regeneration, particularly cutting establishment.

6.1.1 Factors to consider in the selection of applied propagation

ion i inati tage of seeds, availability
i i oduction is dependent on factors such as germination percen
T? ) ctrtlicr)llcse 22:&2&?;:1?:%1(; local know-how and preference, seaspna! availability of labor, etc. He&fig:z i(;aigll);
gstgglishge& either generatively or vegetatively. Vegetative propagation is the asexual reproduction of 1

plants, as opposed to reproduction from seeds.

i i i i the farmers’ capabilities. For example, the
of a planting method must consider, first of all,
'trrz: ri)cour;]arggﬁdiiu;?ey cro%ping may require between 10,090 a.ln.d 59,000 tree plants per hectare. Hence seedling
estat?lié)hment will not be affordable or is not economically justificd in most cases.

isti i i i ion. This is
The deliberately retaining and enrichment of existing strip vegetation may be another attractive option. T
the option least often considered in projects, but often the most cost efficient one.

6.1.2 State of knowledge of reproduction and application by development projects

i i i i icularly on conventional nursery
i eat amount of information available on reproduction, particu . ' (
Th;rq " egse lflc(::a\}vle)zllla-kgr:own species (for a brief summary on general te'chmcal aspects of specneslfor m;lbzllinscli] rlx):éﬁt
It)eri)chl:ctlsu see e.g. 38). Unfortunately there is less information available on the most popular es

methods for hedges (direct seeding and cuttings).

i i insufficient knowledge about storage, best
i i cies may not be used extensively bec.ause of insu : _ :
E}(;tg}nééz;llgflrgxpt?xgnsp;né contr);l of seed pests. Equally serious problems arise from inadequate test grading

and certification of seeds (112).

i j edlings. This may be unaffordable
i for research trials and development projects to rely on se _
?herrenlz:lsll?stce:lge;]acr)r,ncc:; if not subsidised (material and labour) The establishment method_ have toilf]“litt i:;to ig;g
cc())rntsext of the land user. Establishment with cuttings, e.g for thropha curcas resulted in more y
compared with seedlings. However survival rate was less with cuttings (164a).

6.1.3 Generative propagation

Seeds: Supply, germination, and pretreatment

istri ici d at lower cost than, for example,
: Iky and could therefore be distributed ef.flcwntly an \ ;
Supply.sSesgsaféeﬂlesi:l:lﬂyyin short supply when new plants are introduced. Establls.hmer{t of spcd or'char(:Z el;
'Smlpfgiianfe For instzgce ILCA has prepared a small booklet describing1 the steps in C}Imc;dtg4 'sggrlgintrogen
or : i i i 1t: for multi-purpose species e.g. 64;
i for information on where to obtain seeds consu mult ' . |
If)i;c;?ngcgg:s(t}l?l\(liUOgen Fixing Tree Association, address see Appendix 2; for Australian species see 366)

i i i he
inati the quantity of seeds required for t
ination: te of germination has to be known for. calculating _ '
geli‘r':(linac:l(::llat'i{;ei;athe nugrsery (formula: kg of seeds = desired numbe.r of seedhpgs/seedslpe.r kgl%)e()mslég?ltsl(;ﬁ
r:tse) Ag all)ssessment of the germination rate for the nursery can be quickly obtained by placing

moistened, rolled towels. Seeds/kg see table 50.

Pretreatment: Some seeds with a hard seed coat cannot absorb water. In nature this usually results in seed
germination over a longer period of time. The "hard” seed coats of e.g. Acacia spp., Albizia spp., Cassia spp.,
Dodonaea spp. must be treated to make them permeable to water and oxygen, so that germination can take place
(91). In order to support uniform germination, the seed coat must be cracked (scarified) to hasten germination,
Table 50 indicates for which species pretreatment may be advisable.

Direct seeding: This involves sowing of seeds or other propagules. This method is justified where seeds are
abundant and/or cheap. They should also exhibit a high germination rate under field conditions and give root and
seedling growth able to sustain adverse climatic conditions, thus making prolonged periods of weeding
unnecessary (234, 369). The disadvantage is that direct seeding needs special care during establishment. Direct
seeding can be very cheap compared with seedling establishment.

Seed propagation would appear to be the most convenient and reliable means in alley cropping, where up to
50,000 trees/ha may be required which can make stake establishment methods costly, inconvenient, and

impracticable. Where a high tree density (e.g. mulch production) is desirable this can be achieved most easily by
direct seeding (18).

Container seedlings: Advantages of raising planting stock in individual containers include minimum shock
during handling and transportation, prolonged planting period, higher survival and faster initial growth,
compared with bare-root seedlings (234). High costs and transportation problems are the major constraints. If

transportation by pickups or by hand on steep slopes is important, small-size container may be the solution to
overcoming the transport dilemma (250).

Bare root seedlings are planting material from whose roots the soil has been removed. Resistant bare-rooted
species may be planted successfully on favourable sites. Bare-rooted stock should only be used in arcas with
ample, well-distributed rainfall, lasting at least 3 months, with high relative humidity or low temperatures during
the rainy months. Elaborate land preparation and frequent initial weeding is necessary

Stump cuttings:These are seedlings which have been severely pruned, leaving only a short stump and a short
piece of the main root. The main advantages of stump planting are: reduction of transpiration loss, easy transport
and storage for a longer period, economy in planting, and extended planting calendar, enabling setting out before

the rainy season. Species that can be planted successfully by stumps include Cassia spp., Gmelina arborea
(384).

6.1.4 Vegetative propagation
Pros and cons

Advantages of vegetative propagation include: the seedlings develop rapidly, genetic origin can be controlled,
some species can only be reproduced asexually; seed supply may be unavailable or unreliable (281, 381). The

stake establishment method is simple, but suitable where only a few trees are to be established, such as for fence
posts (18).

Disadvantages of using cuttings include the fact that cuttings are often less robust than seedlings, and that it is
difficult to obtain enough woody branches to prepare cuttings in sufficient quantities, for example, if a new

species is being introduced into an area. Where a very high tree density is required, direct seeding and not
cuttings has to be considered in most cases.

Cuttings are sections of roots, stems, branches, or twigs selected from suitable mother woody perennials. This
technique can be used both in the nursery and directly in the field, although only certain species lend themselves
readily to this process. Many plants suitable for hedges have this capability.

With many trees, once the taproot is pruned or damaged in any way, it will not regenerate into a normal taproot;
it will not reach the depth of a normal root, especially legumes. The same is true of trees propagated from
cuttings. The result will be the development of a short pseudo-taproot and the development: of an exterisive
lateral root system in the upper soil horizon. Therefore ITTA stopped using cuttings of Gliricidia sepium in alley
cropping systems because of extensive lateral root development which competed for nutrients, water, and space
with the intercrop (31a).
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Suitable plants

] ! iricidi i lus spp., Tamarix spp. to name a

invi ., Commiphora spp., Euphorbia spp., Gliricidia sepium, Popu ¢
?ougc(z:zl: llliﬁ;rl)all)ly be estgblished on site from cuttings. They also respond reasonably well to vegetaul;'lg
ew,a atio% in the nursery. Other species which can be rooted in the nursery and tr?nsplanted to the s_lte once I
Fcl;g{) s%/stem is fully developed include Albizia lebbek, Azadirachta indica, Cassia siamea, Erythrina senegal,

Erythrina variegata, Moringa oleifera, Prosopis juliflora, and Ziziphus mauritiana (381, 161).

Establishment by cuttings

i i i i i be permanently located saves time
i hment: Planting cuttings directly at the site .where they are to be | _ /

?,:;i:;;:;gg lt;; tr)l)l(-passing Lhegneed for initial propagation in the nursery, e.g. with a lmlfa rm%fglll (less than 200
mm) and soil moisture Euphorbia spp. and Tamarix spp. can be propagated on very dry sites ( ).

i is si i for good survival. Generally once stems
al planting process is simple, quality controls are necessary od
’tl;:\?ez};:etgn CIl)lt theygst?ould be planted with as little delay as possible; at least within 24 hours.

iricidi ] higher mortality rate than with
. for Gliricidia sepium are planted very densely the;e may be a : !
XY::ZT zikd?z’ge(%&. Reasons for high mortality rates of plants, e.g. in the case of Euphorbia spp., are failure to
make fresh cuts at the base of the stem, to dig deeply enough, and to backfill properly (381).

lants. The cuttings must not be allowed to dry out, or
. Nursery beds or pots are used to start 'th'e new p
1t\tllléirrs::lr))i(lity to rgeneratc new roots will be diminished if not destroyed. Usually (:11119 or tv:;o leat\:)ezt?;fuizg l:gil)lt'
ing i i i i dium where everything is done
and the cutting is carefully inserted into a growing medit
:'ZZrt:vI:'th These leavegs are carefully removed from the cuttings in order to reduce unnecessary water stress to
the vegetative material (281,381).

6.1.5 Summary sheet

Highlights

- Many hedge species candidates belong to the group of lesser known species. Insufficient knowledge limits
species selection.

- Hedges are not a research priority. Hence, most species trials and pilot projects fail to screen some of the
important potential hedge plants and cost-efficient reproduction methods.

. Development and research projects have a bias towards reproduction by transplanted nursery seedlings.
. Direct seeding and cuttings are the major methods used for establishing hedges by local people.

- The method of reproduction will be determined by the ease of obtainiqg and .establishing planting material.
Finally, labour costs as perceived by resource-poor farmers will be of pivotal importance.

Key technical instructions

- Whenever justified, direct seedings or cuttings have to be chosen, or a combination of both.

- Cuttings are preferred for fencing because living fences established by seeds cannot be utilized immediately
for fencing. Cuttings also need less care once established.

- Establishment with cuttings is simple, but suitable mainly for situations where only a few trees are to be
established such as for living fence posts.

- With direct sowing a wider range of tree densities can potentially be obtained than with stake propagation.

. Particularly in a situation of inadequate or non-availability of parent trees from which cqttings could be
obtained, direct seeding would appear to be the most convenient and reliable means of establishment.
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Transplanting seedlings may require less field preparation than direct seeding. However, a large number of

seedlings can be required to plant a hedge (e.g. in hedgerow intercropping). Small containers can reduce the
transportation cost and hardship.

Bare-root planting is less labour-intensive than the container seedling technique. Stump cuttings and bare-
root seedlings are lighter, and thus much easier to handle. They can survive brief periods of drought after
planting, but are less tolerant to drought and weeds than bagged seedlings.

Sometimes survival is higher with stump cuttings than with bare-root stocks.

Lessons learned

Active participation of the target groups and involvement of social scientists is important in species trial
and pilot programs, ‘

Hedgerow planting involves a large amount of plants. For hedgerow promotion, conventional propagation
of species (nursery seedlings) has to be avoided in most cases, Regeneration by direct seeding and cuttings
and/or deliberately retaining vegetation strips require different strategies.
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6.2 Planting out

Once the uses and characteristics of the species required have been established and befor i
. iC pecies ¢ species are actuall
=chosen the.specml conditions of the planting sites need to be evaluated. Planting hedges dof‘,)se not differ muc{\
from plantlfng gthel:rglants. I-(Iie?fce, only some aspects of hedge establishment are discussed, following the
sequence of action. The main difference is that they may need more special initial care th he i
Choice of propagation has been dealt with in previous chapters Pee are than other tree planting.

State of knowledge

For information on various applicable establishment methods and techniques of ing i

numbe{ of texts are available. Many bilateral organisations have deveﬁ)ped h;%ebg:)al?shgﬁ ;r;)gceint_lecra;uzi)jgerxt
Extension material .exists in many projects. Specifically on hedges there is not much extension material availablé
(see e.g. 34). Practical guidelines exist on site preparation, planting, season (competition of labour, staking out
low-cost contour lining), planting options in general and adverse sites (procedure for technical sité assessment
see e.g. 38). On soil improvement a good deal of general data is available. Hedge specific knowledge is

?slt(rlicted. This is particularly true of plant association. More data exist on inoculation due to advances in this
ield.

6.2.1 Layout and design of hedgerow systems

Constituent elements of hedges

The following is a brief summary of important technical factors which have to be considered in the design of a
hedgerow system:

- number of rows (single, double or triple row)

-- consitituent elements (vertical structure) in the row,
- height at maturity

- planting density (inter row and intra row spacing),

- plant associations.

For design purposes the following main elements (example see Figure 50) can be distinguished:

- ground cover shrubs (undergrowth); undershrub (< 2 m),
- multibranched woody perennials, low growing trees and shrubs (5-8 m),
- hedge trees (8-15 m),

- filling elements (annuals, entanglers, etc.).
Mixing these elements depends on intended use, space available, state of knowledge, and know how.

Few designs for multipurpose and multirow hedgerow systems, and few scientific models are available. The

Sl?;ﬁ)()f knowledge is particularly poor on plant association (for tropical windbreaks in general see particular
a).

There is a need for research on plant sociology to determine appropriate spacing and plant combinations. What

is rqquired is a screenipg of existing systems. Concerted efforts by experienced hedgerow gardeners in the
tropics and plant ecologists may be important
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Examples of layout of hedgerow systems

If the management goals are clear (main purpose and by products) the right design (plants, spacing, and
sequence) can be chosen. Questions relating to design are what biophysical features the woody perennials should
have, what is the desired planting distance, thinning etc., how many rows the land user is willing to allocate for
hedges, etc. Apart from matching the right species to the site (soil, climate), the plants have to be compatible
with each other to a certain extent. The following figures are examples of how to mix species. For band-planting
it is also possible to plant several rows one behind another (for examples of multi rows see Figures 52-56). Other
specific layouts are given in Chapter 3 under respective uses.

Spacing the plants

The initial spacing greatly influences the pattern of growth, weeding, and the economics of planting and tending.
Poor land users may prefer single-row hedges. For advantages and disadvantages with regard to windbreaks see
3.10. For security hedges and wind and frost protection, close planting, fillers, and entanglers may be required to
support the framework.

Initial planting of more shrubs than are required avoids bare soil between the plants. This implies added expense
and this necessitates removing some shrubs when individual plants grow and need more space. To optimize
space in a small hedge (situation of the poor), products obtained by pruning are welcomed. The removal of
plants also accelerates incremental diameter growth. This silvicultural technique may be very labour intensive,
but it is often not necessary, due to their self-thinning capacity.

Another satisfactory solution is to set out shrubs at their recommended spacing and use fillers: annual plants,
bedding or herbaceaous plants are all used for this purpose and need moving away. As a rule of thumb, in
natural hedges the plant spacing should be wider than in trimmed ones (example see following Figure).

These are only general guidelines as recommended in temperate zones, in case the final distances are wanted.
The exact spacing depends on the size and type of plants, the desired width of the hedgerow and the number of
plants which the land user can afford. Biophysical factors like rainfall and soil status also affect the required
spacing, The next table can be used when calculating the number of plants required for a hedge. One example of
layout for living fences single or multiple rows of cuttings see diagrame below.

6.2.2 Planting season

A useful guide for early rainy-season planting, in particular for direct seeding, might be to plant at the same time
as field crops.

The season of establishment can be particularly critical in subhumid and arid climates. Where there is
competition for labour (particularly in more arid areas) planting at the end of the dry season is possible for some
species, e.g. cuttings of Jatropha curcas (152, 208). Cuttings should be immediately planted out after obtaining
from mother trees.
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TWO LAYERS OF VEGETATION
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Figure 50: Constitutive elements (trees and shrul;s) of windbreaks (153a)

Figure 51: Mi_xing of trees with shrubs in a one-row windbreak hedge

1 =Large tree

2 = Multi stemmed woody plant
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Figure 57: Example of different spacing requirements for trimmed and natural-grown Figure 58: Spacing of single/multiple row living fences (381)

two-row hedges
g 6.2.3 Site preparation

Staking out

Methods of marking the planting position have to be convenient for the land users. The line of the hedge has to
be marked carefully. If a plough is used, a single straight furrow may be cut out before the soil is prepared.
Otherwise the line can be marked with a set of stakes. On a long line a post is set at each end first.

One problem faced by farmers not familiar with contour cultivation is how to follow contour lines (planting
hedges along the same elevation). Simple instruments that can be built from local materials are the A-frame (see

Table 36: Length of a hedge as a function of size of the parcel Figure 29) and the hose level (370, 382). Hose levels consisting of 8-10 meters length of clear and strong tubing
filled with water and attached to two stakes, are readily employed by farmers with sufficient precision to mark
size perimeter length of* plants**/ha contour lines (398).
of ficld of field hedge/ha 025m  1Im 15m 10m
™ 200 m Py 60 400 67 s Bed preparation |
2 600 300 . . . .
3 :ah 700 80'3 120 m 1200300 200 30 Preparation of the plot varies depending on intended use, type of planting material, topography and vegetation of
Aha -800m m 480 120 80 12 the area to be planted; hedge plants should be given special care at planting time to ensure good growth later.
5-6ha 900-100Q m 100 m 400 100 67 10 The effect of the ground preparation on hedge cstablishment and growth can be significant and last through the
10 ha 1400 m 70m 280 70 47 7 | life of the hedge.
15 ha 1600 m : 50m 200 50 33 |
*in an average ‘ If the hedge is to have a ditch beside (often important to prevent animals,or for drainage), first the bed is
**intra row spacing of hedge prepared and then the ditch dug. Otherwise the ditch will get in the way, especially if a machine is used in bed
preparation. Mechanical preparation may be done best with a rotary tiller. This may not applicable to small-scale
S farmers. It is also possible to prepare a ditch with a plough and plant the hedge on the ridge. '
ource (337)
In gencral, the site should be cleared of vegetation (114). However, useful woody pererinials should be retained
if convenient. Destroying weeds which can overcome young seedlings is very important. In general, vegetation
should be burned and/or ploughed). Grasses, particularly rhizomes, have to be removed. To establish Leucaena
leucocephala hedges 80 cm wide, for example, the creation of a strip of 1.6 m width was recommended (298).
Steep slopes are usually too exposed, so planting of climax species, e.g. mahagony (Swietania macrophylla), is
often not sucessful. Therefore it has been suggested that the hedgerow be established first to serve as partial

. shade for climax species to be established later on . Cajanus cajan seems to be very suitable for this purpose.
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6.24 Irrigation and water conservation

In more arid areas water conservation is very important. Micro catchment, brush mulch, infiltration ditches, and
other techniques are important to secure and enhance tree establishment (for an overvicw see 180, 381) (for one
example, Figure 26).

In commonly occurs in desert soils that there is a permanently dry layer between the groundwater and the top
soil which is wet only for a short period. Hence there is a need to irrigate the trees until they reach the
groundwater (248). Near the Nile/Sudan it was found that with an initial irrigation for a period of only 4 months
Prosopis chilensis hedge can grow up to 4 meters in one year. ,

In the Sudan Acacia mellifera is grown as a security border hedge round irrigated gardens, particularly in the
desert in the Central Province. Often it is established on the top of the irrigation ditch. Some farmers even argue
that the most appropriate form of Acacia mellifera watering is to establish it on an individual emergency ditch
for Acacia mellifera and establish a second ditch for Eucalyptus microtheca. There will be enough seepage for
the Acacia mellifera hedge. Only in emergency cases will the irrigation ditch for Acacia mellifera be used.

Under-irrigation can be as serious a problem as excess watering. Irrigation that comes too late will support the
development of lateral surface roots, and not the necessary deep tap root. If the water supply is interrupted, e.g.
due to failure of the pump, hedge plants which normally require plenty of water may suffer or may even not
survive. Waste water is also used for irrigation of hedges. In the Sudan it was observed that in compounds
women sometimes grow Henna (Lawsonia inermis) as a hedge, which is watered with wastewater(215a).

6.2.5 Improving the soil

Fertilizing

Application: Normally the farmer applies fertiliser to the crop and not to the field hedge. It is within this general
restriction that the following discussion has to be seen.

Application of fertilizer is recommended for many tropical soils due to their poor nutrient status. Leucaena has a
strong positive response to phosphorus. Leucaena yields are limited in acid soils. Liming of such soils with 1 ton
of lime/ha improves the biomass yield by nearly threefold in acid soils (4.5 pH) in Malaysia. A less costly
alternative is to plant species which are more tolerant of acid soils (e.g. Inga spp.) (252).

Organic manure: Mineral fertiliser may not be affordable or available for small-scale farmers, and even where
there is a very positive response in growth of the hedges with little fertiliser, the farmers tend to fertilise their
crops first. Hence organic fertilisers are most appropriate for small-scale farmers and gardeners.

In the highlands of Rwanda 1-2 kg of compost per meter of hedge were recommended (298). Spreading of one
barrow load of manure or compost to every 2 m of a trench dug for planting the hedgerow may be essential for
quick plant development. The deep incorporation of manure will encourage the roots to go down in search of
nutrients, and thus, move away from the surface where they are most susceptible to drought. However, it is
necessary to assess whether it is economically feasible to apply fertiliser.

Cactus cultivated for commercial purposes respond very strongly to manuring: 2-3 kg of manure per meter of

hedge can be placed at the bottom of the ditch and tilled with earth before planting, The same amount should be
added after each cropping every second or third year (43).

Inoculation: Nitrogen fixation, micorrhizae

A symbiotic relationship has developed between many plants and certain soil bacteria (actinomycetes) and
fungi. This relationship helps the plant to survive in infertile soils.

Nitrogen fixation: Certain microorganisms convert nitrogen gas from the air into ammoniac, a soluble form of
nitrogen. After conversion to nitrate it is readily assimilated by plants.

The appropriate strain of rhizobium is sometimes necessary for rapid establishment of Nitrogen Fixing Trees. In
most countries where these species are native or naturalized, they will nodulate well with native bacteria.
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In areas new to this type of species, trial plantings should be made to test for the presence i i

i i : of nodulating bacteria.
Established secdlings can be carefully uprooted and checked for the presence of r?odules (for sources c%msult e.g.
Nitrogen Fixing Tree Association; information on resources see ¢.g. 64).

Micorrhizae: Many plants including Eucalyptus spp., Leptospermum spp., Casuarina spp. and many legumes
from associations with various fungi. Through their roots, to which the fungi are attached, the trees derive
certain nutrients (especially phosphorus) from the fungi: Soils which are deficient in phosphorus can be enriched
with soils from existing healthy stands of trees with micorrhizae,

6.2.6 Site-specific planting practices
Different sites require different planting methods. For how to plant hedges along contour lines see under staking

out and in particular Chapter 3.8. The following discussion is restricted to hedge-specific planting:

- on the flat with or without a ditch,

on the top of a bank,

- on the side of a bank or on a ledge at the foot of a bank,

Flat sites
To plant a hedge on the flat with or without 2 ditch is a common practice unless the land needs more drainage

than is possible with the ditch (see Figure 59).The size of the ditch, if one is needed, depends on the soil and on
the level required to provide an even fall or good drainage (44).

DITCH HEDGE

bpooil

« bOO;300‘mm% « 600~-900mm—>
Figure 59: Planting a hedge on the flat with or without a ditch (44)

On top of a bank
Planting a hedge on a bank has the following advantages and disadvantages:

- Advantages are: The soil remains well drained even on wet land the bank is decp enough to give shrubs
room to root. :
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- Disadvantages are: The labour cost is higher than for flat planting; the soil in the bank will be poor unless
care is taken to keep the top soil on top and to renew the soil sometimes; the plant may not stay firmly on
the bank.

The general method for building a bank is shown in the diagramm below,

When hedges are grown in swampy areas, it is necessary to form a bank. Planting on the top of the bank ensures
that the hedge seedlings get a deep bed and that water is carried away from them. The bed is prepared along the
hedgeline and dug alongside. The excavated soil forms a bank on top of which the hedge will be planted (305).

. : Concave surface to collect water
Fertile canal land

/
The volume of the soil permits the devel-
opment of the root system of the tree and also
the infiltration of the water

In the Altiplano/Andes that are soils waterlogged for several months, strong frost, and grazing inhibit tree
growth. Wind protection has been identified as one precondition for agriculture (34). The traditional Waru
system can be utilised for growing trees. It consists basically of a small dyke (camellones) (see Figure 61).

{ ) 12-1m

4 g -
R - 1-2 mete
\ ( ) r noma‘ level
b » = ‘. - i

On the side of a bank or on a ledge at the foot of a bank

This method is for use on wetland where a bank and ditch are required for drainage, but where, in addition, the
growing hedge needs protection from strong winds in exposed situations, Only one row of plants can be placed.
Of the two variations, the hedge on a ledge takes up more space but has the advantage of keeping soil from
slipping into the ditch, It is also easier to plant out. The following figure shows how to construct such a bank.

, 12-1m
Fertile canalland \ S A 3
: | The cold air descends and maintains .
Drainage canal during the waterlogged season \ a higher temperature above

DiTcH BANK, ?0‘.35‘2;’[’- Figure 61: Traditional Waru waru approach in Peru: useful for establishment of hedges (44)
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Figure 60: Hedges on top of a bank (44)
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Figure 62: Hedges on the side of a bank oron a ledge at .the [oot of a bank
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6.2.7 Putting in the plant

The choice of propagation depends on the specific context. For general information on propagation and
techniques suitable for hedgerow growing see Chapter 6.1. The most likely ways of establishing a hedge are

- direct seeding,
- cuttings,

- in some cases, seedlings.
Direct seeding

Assuming enough seeds are available and the seed germination rate is known and pretreatments (if necessary)
are made, it is necessary to know how much seed is required for, say, a 100-meter hedge. If the supply is very
inexpensive the expense or labour involved in collection can be of minor importance.

There is not much concrete information available on the exact amounts of seed required. Recommendations for
seed required vary considerably, e.g. for a dense contour hedge of Leucaena leucocephala in Indonesia up to 4
kg per 100 meter have been used on Flores/Timor (242). Other technical recommendations indicate less than 100
g (for more details on minimum seed requirements for various land uses for Leucaena leucocephala hedges

- consult Table 37). In Sudan between 0.1 kg and 1 kg of seed are used to plant 100 meter of Acacia mellifera

hedge in the semi-arid regions (1, 215a).

When calculating the amount of seeds required, various factors have to be known. In a situation of sufficient
supply (acceptable price or time for collecting) farmers are inclined to use more seeds and broadcast them.
Recommendations to economise on seeds, e.g. to apply spot seeding or dibble, may not be accepted. Other
species which have a high value like Cajanus cajan are often spot seeded using 3 to 4 seeds every 30 cm or
40g/100m,

Some farmers in the Sudan even use up to 3 kg of Prosopis chilensis per 100 m, because they found out that
broadcasting them from the tractor just before the disk, is an economic way to establish border windbreaks.
Since the children can easily collect seeds. they do not care about the quantities required.

Seed pretreatment may be recommended for many Acacia species. It was found out that for A. mellifera, if
sufficient seeds are available, there is no need for pretreatment (215a).

When planting hedges, it is usually best to dig a trench rather than separate holes. This is particularly important
(and often the only method) if seeds are planted with minimum intra-hedgerow spacing) (332).

One method applied is dibbling: Dibbling of Leucaena leucocephala seeds has been a cost-efficient way of
applying rock phosphate. However if no fertiliser has to be applied this is a less efficient way.

Seeds can be sown by hand, with seed drills, or by hand japer into furrows. Site preparation has to be as
thorough as possible to limit weeds. In alley cropping effective establishment has been achieved by planting
seeds in the same manner as crops, thus reducing or avoiding initial weeding. On steep slopes it is important to
form an earth mound to prevent the seeds from being washed away. ,

Cuttings and other vegetative material

There is quite a range of cutting sizes as applied by hedgers. For instance, for Gliricidia sepium the range in
length is from a few centimeters to over 2 m depending on the purpose of establishment (18). In Mexico for
living woven fences tall cuttings of willows up to 4 meter have been used (see Figure 84 in Appendix 1).

Planting material should be healthy and vigorously grown. Cuttings should be taken from dormant plants. In
more arid regions collection of plant material normally takes place during the dry season. The stems should have
several buds that have not yet begun to swell or open. A sharp blade should be used to obtain a clean cut; To
prevent cuttings from drying out, they can be stored in plastic bags; whatever happens they have to be protected
from the sun (381). Some species like Jatropha curcas can be planted in the dry season.
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Figure 63: Preparing cuttings for planting (381)

Just before placing the cutting into the bed, the hedger removes about 1 cm of stem from the root end of the
cuttings by making a clean diagonal cut. The freshly cut stem can then be placed in the soil. It is essential to
make sure that the cuttings are completely surrounded by soil, with no air pockets.

Generally two different planting techniques have to be distinguished: shallow planting and deep planting.

Shallow planting: The following procedure for on-site propagation of Euphorbia balsamifera cuttings has been
successfully applied in Nigeria,

- length of cuttings: 50-100 cm;

- diameter of cuttings: 1-2 cm; although thicker stems give satisfactory results, provided they are started
during the cool season;

- the natural vegetation found on dune soils will be the best source of plant material for dune stabilization
efforts;

- depth of hole: 30 cm (minimum depths 20 cm);

Other important requirements include: cuttings must be planted at their final location not later than 24 hours
after they have been cut from the parent plants. To stimulate latex flow, a few centimeters are cut of the basp off
the stem with a sharp blade immediately before placing it in the ground (for layout of this example see Figure
64).
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Deep planting: Another technique for establishing plants from cuttings directly on the site is the deep planting
method. Dune afforestation with tamarix cuttings has been successful (for illustration see Figure 64), Sometimes
a deep pit is dug rather than a bore hole. Deep planting may also provide a solution to troubles of establishing
trees on soil with a high salinity (381). The type of cut is done by hedgers with great care like in Costa Rica
(various cutting styles are shown in next figure).

The depth used by ranchers in Costa Rica with Gliricidia sepium cuttings for living fences was between 2040
cm. Less than 20 cm was found to be susceptible to wind damage, and more than 40 cm caused difficulties in
rooting (20.)

REES PLANTED BY USUAL
TECHNIGQUES 2RE KILLED
BY SALINITY N THE SURFALE

Figure 64: Deep planting technique to establish plants from cuttings (381)
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6: Type of cuts applied by rancheros in Costa Rica to Gliricidia stakes for living fences (20)
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6.2.8 Establishment of hedge trees

The pros and cons of hedgerow timber have been summarised (see Table 37). Assuming that the hedger wants a
hedgerow tree, the easiest way to establish them is to keep an eye out for straight promising saplings.

Although it is easiest to wait for the right seedlings to establish themselves in the hedgerow, ifthe hedger wants
to supplement or speed up the natural process he/she can plant trees within or beside the hedge. Both methods
have disadvantages, unless the trees are planted at the same time as the rest of the hedge. Given the difficulties
of planting trees in established hedges a better idea may be to plant up waste space near but not in the hedge
(44).
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Figure 67: The Benjes hedge

The Benjes hedge is established with brushwood. This establishment method has been successfully applied in Germany. First a herbaceous
hedge evolves, which gradually becomes a field hedge. In order to avoid a tree hedge it is nccessary to cut back heavily at this stage of
succession.

Source:32

Planting in the hedge

This is the best method if the trees are planted at the same time as the hedge. Otherwise this is difficult,
impractical, and costly. To plant in the established hedge, the hedger first has to prepare individual beds for each
tree by cutting away part of the existing hedge and digging a hole. If the hedge is well established the task may
be insuperable.
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The trees planted have to be reasonably large standards so that their crowns are well above the top of the hedge.
This adds to the cost (44), unless it is possible to obtain wildings which can be transplanted, or very large
cuttings. One successful way is the Bihaya approach, in which cuttings of fodder trees are planted (see Figure
19). The Benjes hedges, as successfully applied, use more or less the same approach, Although saplings will
grow, it is usual to plant them in advance to avoid competition (32 ). This advance may be necessary if hedge
timber trees are a top priority goal of a hedger.

Planting besides the hedges

Obviously planting the tree next to the established hedge needs much less care than planting in the hedge.
However, the trees must be well protected since they are no longer sheltered by the hedge itself.

If the trees have to be planted to one side of a hedge with a ditch, they must be well clear of the ditch itself,
When a hedge tree is planted on one side of a ditch and the hedge on the other side, there is a need for
controlling the growth of the hedge. Otherwise it may take over the space and resources of the hedge trees.
Pruning around the area planted with a hedge tree is recommended. Sometimes farmers plant e.g. an A. mellifera
security hedge on one side of an irrigation ditch and Eucalyptus spp. widely spaced on the other side. Although
some of the Eucalyptus will suffer much from the competition with A. mellifera hedge, and some will even die,
farmers argue that there is no need for ditch maintenance because shading means that no grasses grow. For
large-scale border planting this low level of management seems rational (215a).

Suitable species

In temperate zones there is a lot of experience of which species are very suitable for hedgerow trees (see e.g. 44,
189, 337). For tropical and subtropical zones, little information is available and the wisest recommendation is to
inspect local practices in order to identify potential trees suitable for growing in hedges and close to them, and to
inquire the reasons from local hedgers .

6.2.9 Planting up gaps

There is hardly any hedge which will not develop gaps, if not properly managed. For stockproof hedges, filling
up gaps can be very important. For other hedges, e.g. hedges in alley cropping, gapping on a moderate scale may
be less important (techniques relating to shaping to avoid gaps are dealt with later).

Tall and short fillers and entanglers can be used to fill up gaps. When there are gaps after planting, it is
necessary to ask why the gaps have formed. Reasons can be:

- appropriate species,
- poor past management,

- or the death of individual weaklings,

Replanting the gaps followed by regular trimming will be adequate. For old and decrepit hedges it is necessary
to decide whether the whole hedge should be replanted from scratch.,

More often, a particular length will have lost its vigour. In this case it is better to enlarge the gap by taking out
adjacent poor specimens than to replant an insufficient length, All unhealthy plants in and around the gaps may
be removed. The gap may be enlarged so sound growth is found on either side. Soil improvement at the gap may
be very important (44).

Local people, when they appreciate their security hedge, have developed various techniques to fill gaps, like
using dead brushwood, or undersowing seeds. e.g Ziziphus spina-christi under Prosopis windbreak hedges.
Sometimes cuttings from the hedge are also taken and put into the area where gaps exist in the hedge. This is a
common practice where Pithecelobium dulce hedge gets gappy (215a).
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6.2,10  Protection of new plantings

Young hedges as well as the newly planted gaps must be fenced on both sides against stock and if necessary
against herbivores, e.g. (44). This is a very serious challenge, because the dilemma exists that living fences are

used as a substitute for costly artifical dead fences. Temporary protection

Wherever it is possible to zone animals (temporarily) and/or advance planting is possible, hedges can be planted
| some time (preferably two years) in advance. For one example see case study on Bamileke, Appendix 1).

In most cases other options have to be found, e.g to invest for the last time into brushwood (illustration see
Figure 68). It will depend on what has to be protected, e.g. if fodder tree establishment is the main concern the
Bihaya approach may be useful. In Rwanda it was found that Cassava planted close to new hedges can give a
certain degree of protection at the initial stage.

RIS R

A ditch and/or bank, particularly when required for drainage or irrigation, can be a very useful way, However
even if the ditch is more than 2 meters wide, goats are said to be able to jump over it (215a).

There is more to leamn about how hedgers in developing countries manage to establish and protect the new
plantings. Often a resource-poor farmer will not plant a hedge or any other tree in an open field, because he
knows that he is unable to protect the young tree during the non-agricultural season. This clearly indicates that
problems of land use beyond the farm boundaries have to be resolved at local level.
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Managing the new hedge | o |
- g Figure 68: Direct seeding live fences with initial protection (381)

There are various approaches to early care, but in every case the aim is to obtain a desired strength and form (for
details see 6.3).

Good bed preparation and careful planting is a precondition. More is needed, however, especially when the
hedger wants to train the hedge to a tight bushy shape for annual trimming, This can only be achieved where the
species can stand it by shortening the leader to promote side shooting on every plant. '

Whatever the specific regime followed, it is easier to train a young hedge gradually into the desired shape for
annual trimming than to reshape it once it has grown away.

Routine care of established hedges: There is not much difference from other tree plantings: Tending the hedge
includes control of weeds, pests and diseases, animals, fire and storms. Maintenance fertilizing may be
necessary if symptoms are discovered in the field. Watering may be important in dryer areas, but is not always
applicable. However only hedge plants which are regarded as very valuable, e.g. henna by women, will be
watered regularly.

In hedgerow intercropping, it is important to avoid competition above and below the ground; root competition
from hedges can be controlled by tillage or by digging trenches along the hedge in order to trim roots.

G
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Figure 69: Temporary Cassava fence during early establishment phase of a hedge . ‘ v
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6.2,11  Summary sheet

Highlights
- Planting hedges does not differ much from planting other plants. The main difference is that they may need

more special initial care than other tree planting.

- Protection of trees, particularly of hedges, is often more difficult than planting or deliberately retaining
plants. .

Key technical instructions

- The planting season is critical in subhumid and arid climates; in desert climates initial watering and soil
moisture conservation techniques, even for hardy species, are required.

- Soil improvements like fertiliser application can boost the development of a hedge.

- Indirect seeding the seed required depends on availability, pretreatment, and method of application. If the
supply of seeds is not limited, broadcasting of large quantities is recommended.

- Cuttings should be planted not later than 24 hours after they have been taken from the parent plants, To
stimulate latex flow, a few centimetesr are cut off the base of the stem immediately before placing it in the
ground.

- Hedges can be planted on the flat; on wet land on top of a bank; in wind-exposed sites on the side of a bank,
or on a ledge at the foot of a bank is recommended.

- Hedge trees within or beside the hedge should be planted at the same time as the hedge.

- When planting in the established hedge, individual beds have to be made for each hedge tree. Reasonably
large standards, e.g. wildings, should be used.

-" Planting trees next to the established hedge needs much less care than planting in the hedge. However, the
tree must be well protected. If the hedge is invasive and spreading, periodic pruning of the hedge may be
necessary.

- Fillers, entanglers, dead brushwood, often obtained from hedges, can be used to fill gaps. Undersowing gaps
may be considered as well.

- For a stockproof hedge, hedge trees should be avoided.

- Hedges need initial protection. A ditch and/or bank can be useful; however animals, particularly goats,
cannot always be controlled by a small ditch.

- Protecting a young security hedge can be done by choosing unpalatable species, guarding it, or using
temporary dead fences like brushwood; even solar-powered electric fences and digging trenches to prevent
animal access have been suggested. Non of them have been totally satisfactory.

Lessons learned

In a situation of free-roaming animals, protection of the young hedge is the challenge, not planting out. If
the land user is very keen to establish and maintain a hedge, on-site management issues can usually be
tackled. Solutions to problems beyond farm boundaries (particularly protection from free-roaming
animals) are a prerequisite for motivating resource-poor land users to plant and protect their hedges.
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6.3 Shaping of hedges and hedge trees

The form and habit of growth and ultimate shape and size of any shrub will depend largely on the characteristics
of its variety. However, form and feature can be influenced greatly by human interference. The following
discussion focuses on how to shapc hedges to achieve the desired management goals. The general purpose of
pruning hedges and types of prunings and the effect of trimming as well as basic silvicultural techniquess with
regard to shaping hedge trees are summarised.

6.3.1 Hedge-specific considerations of pruning

Pruning is the removal of any part of a plant. The general purpose can be threefold:remove poor quality wood;
shape the plant: regulate the quality and quantity of outputs. There may be a necessity to remove poor quality
wood, such as weak twigs, dead or diseased branches and damaged stems (168). (a standard text book on
pruning consult 47).

A common feature of plants used as hedges is that they can usually tolerate heavy pruning. As the hedge grows,
the ultimate shape and form must be determined. Training to the desired shape is easier than altering an
impractical design.

Non-natural grown hedges need shaping. The aim is to alter the form or size of a plant; this can improve its
appearance or usefulness. Several goals can be achieved by pruning:

- to stimulate a good regrowth of transplanted seedlings;
- toobtain a dense base;
- to harmonize the development of the above-ground and underground structure;

- to provide more material for the fortification of a hedge.

Pruning is essential to regulate plant vigor and development and to ensure healthy plants. Within certain limits
pruning enables one to control shrub shape, size, and form. Pruning can either keep a plant small or make it
grow taller; heading back a plant (reducing its size) keeps the plant denser and sturdier and creates a more
formal looking plant.

6.3.2 Types of pruning

With regard to pruning, a basic distinction has to be made between a

- natural (informal) hedge and

- atrimmed (formal) hedge .

The natural look is achieved by exploiting the character and habit of the woody perennials allowed to grow in
their own way, Informal shaping attempts to maintain the natural growth habit. The important pruning method is
thinning,

A formal effect is achieved by cutting branches back to the main frame on the ground at frequent intervals and
by removing only part of the branches. Formal shaping is the style of pruning for neatly trimmed hedges (e.g.
vegetable hedges). An artificial growth habit is maintained (47, 168).
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Figure 70: Heading back and thinning - two basic methods of pruning a hedge
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The main types of prunings (illustration see Figure 70) are:

- heading back,

- thinning,
Heading back

This is cutting back the ends of the branches. This stimulates the buds below the cut to burst into growth, The
plant will grow with multiple branches where there was previously only one. The long-term effect is to obtain a
shrub which is smaller and denser than an unpruned one.

Special types of heading back are:

- trimming,
- pinching,
- coppicing and pollarding,

Trimming is performed by removing en masse a small amount of stems by cutting with shears or a machete, etc.
This technique is used to maintain the shape of the hedge. This term is also used as a general category (168).
Most hedges are trimmed frequently. Trimming usually means "short back and sides". This is the simplest form
to cut but not the best one for hedge growth nor for birds (44).

Pinching is the technique by which the growing points with only a small amount of stems attached are removed
one at a time by nipping out with the finger tips. This special form of cutting back is also called clipping (168).

Coppicing, i.e hard cutting to the ground of many shrubs results in strong new growth with fewer flowers and
fruits of improved size and quality. Conversely, if one prunes lightly the vigor of new wood is decreased,
although, at least initially flowers and fruits are freely produced. Hard cutting may be essential to start to form a
straight bole but favours flowering and fructification.

Thinning

Taking out whole branches or plants is called thinning. With thinning the plant energy is diverted to the
remaining branches, which will elongate, Thinning produces a taller, more open plant with a natural individual
growth. One special type of thinning is lopping, i.e. removal of a large branch. Strong light pruning produces a
thick growth of leaves, limbs, flowers, and fruits; weak light pruning usually produces thinner growth, fewer
flowers, and fewer fruits.

6.3.3 The effects of trimming

The effect of heavy trimming during the life cycle of a hedge

To understand better the impact of trimming it will be related to different life stages of a hedge. Although this
example below draws heavily on experience in temperate zones it may be useful for a better understanding of the
potential and problems associated with heavy trimming., Trimming seems to accelerate and exaggerate the
ageing of the shrubs.

Hedges managed for trimming from the time they are planted never require heavy top-cutting and so keep
healthier longer, with less distortion of their form, than mature hedges. Later they are topped and lopped to be
forced into shape.

Shoots proliferate from just below the cut ends of the stems. There is some increase in side branching. Each
shrub species responds slightly differently to trimming. In general, though, the effect is as illustrated below
(Figure 71).
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Figure 71: The effect of heavy trimming during the life cycle of a hedge (44)
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The stems continue to thicken each year just as in normal trees. The cut surfaces develop into knobs of scar
tissue as the cuts heal over. The first stage continues, leading among lateral- branching shrubs to increasingly
deformed and interlocked branches. This happens gradually over several years. The result is similar to the
natural stunting that occurs where hedges grow in harsh climate conditions. During stage one and two the hedge
remains stockproof and may become even stronger due to the increasingly dense outer growth and the
interlocking of branches of each plants with those of its neighbours. Eventually, the bottom and inter branches
die back. This leads to the development of gaps at the base of the hedge and a shell-like growth form. In
temperate zones it has been observed that this may occur after around 10 annual trims or in some cases not for
half a century. At this stage gapping is a big problem.(stage three). Finally the hedge gradually loses vigour,
signalled by slow regrowth after trimming and the beginning of die-back in weaker plants. (stage four). The
main stems continue to thicken but there are now only a few very gnarled side branches. Foliage is confined
increasingly to the top of the hedge. Gaps may become extensive as weak plants die completely (Stage
five).Finally the hedge is dying or derelict, more gaps than barrier, although surviving shrubs may spread into
the air space left by neighbours. Some suckers may fill the gaps. In other cases only occasional half-alive stumps
remain. It is high time for replanting.(Stage six)

Early pruning (trimming): Purpose and timing

Purpose and principle: The new hedge is first trimmed regularly until it takes on an appropriate shape. Regular
trimming of hedges stimulates the growth of the side shoots making the hedge dense and eventually stock proof.

Early pruning is needed to shape or direct growth as well as fastening the plant to a support structure. Hence,
undesirable development of a hedge is avoided which may be difficult to correct; thus making work quicker and
easier. There are two basic reasons for early cutting back:

- harmonising growth patterns of different hedge plants;

- and giving the desired shape to a hedge;

To reconcile different vegetative rhythms of the species grown together in a hedge, it is essential to prune those
species which grow very fast, to avoid suppressing the slower growing plants. Cajanus cajann association with
Leucaena leucocephala ends to overgrow during the first years after establishment. Once Leucaena is well
established, this disproportion disappears. This disturbed balance has to be compensated particularly when the
purpose of the hedge is to produce animal feed or mulch. Tithonia grown together with Leucaena also has a
different growth rate. Leucaena can be cut back at a height of 80 cm, while Tithonia sp.is cut at a height of 20
cm (Figure 73). If necessary, it is also possible to prune the fast-growing species more frequently (298).

From the standpoint of resource-poor land users, early trimming may be regarded as the first harvesting, e.g. to
obtain vegetable material.

If the goal is a well furnished and thick hedge at the base (necessary for erosion, frost, and noise protection) it
may be advisable to cut back the hedges sufficiently and frequently while young, and during all periods of active
growth (332). ’

Bare-rooted plants are intended to produce a dense hedge and should be pruned to about half of their original
height. Container-raised seedlings and other plants that will naturally produce an open hedge should be pruned
back about a third, both on the top and on the sides. Hedges can develop a bare base when there is not enough
light at the bottom of the hedge.

This problem may be aggravated by insufficient water and nutrients. Trimming should be done upward or rather
narrowly towards the top. By this measure the lower part will not be overshadowed by the upper part, it will be
kept thick and lasting longer (231, 277).

Trimming the new hedge once is not enough; it needs trimming back several times a year. It is important to
avoid trying to achieve the final desired hedge height at once. The developing of gaps at the bottom of the hedge
has to be discouraged. The only way to prevent this is by pruning, but pruning before the hedge grows too large.

Timing: The pros and cons of pruning hard at the time of planting is often debated. Provided that all care is
taken in the operation and it is done at the right time, establishment may be more certain, When a lack of roots is
suspected, hard pruning of the main shoot, back to more dormant buds, is often a great help (47).
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Proper fence pruning

Trees in fence line are getting established, At this stage they may well need protection
until they become stronger.

Ready for pruning. Cut all branches above desired height. Use cut branches to plug
holes between plants.

After pruning the fence looks like this. Further growth will fill in remaining voids,

. From this stage on hedge only needs periodic trimming.
Figure 72: Formation of a hedge (298,381)
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Figure 73: Managing different growth rates in multi-row hedges (298)

Somectimes it is advantageous to make the first pruning late in order to allow a good root system to be
established and to control weeds. With Leucaena leucocephala and Calliandra calothyrsus the first cutting
should be made when the diameter is about one thumb thick. Frequent prunings will increase the volume of the
hedge until its definite form is reached (see Figure 17 ). The need for early pruning has to be balanced against
the advantages of late pruning in a site specific context (298).

Profile and height of trimmed hedges

As the hedge grows, the ultimate shape must be determined. The previous discussion showed that training to the
desired shape is easier than altering an impractical design.

There are various options about the best shape, but there is a consensus that a hedge must have a sound bottom
(163). Exceptions are living fences supporting wire.

Basic profiles to which hedges can be trimmed are depicted in the following figure. The height can be varied
relative to the width to produce any final shape. The profile of a hedge is of some importance both from the
point of view of its effectiveness as a barrier or windbreak, and also for saving labour in maintenance.

The choice of profile and height depends on several factors:

Stock fencing requirement: The only limitation here is that the hedge be high enough and that long term
growth be enhanced as much as possible. A 100 cm hedge may be adequate for sheep (breeds differs in their
hedge-running abilities), but up to 130 cm required for cattle. The A-shape, because it tapers to the top, must be
left longer than the other forms to keep it cattleproof.

A bushy shape is also of great value to wildlife. A height of at least 1.8 m is important for sheltering livestock
and wildlife.
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Figure 75: Profile and height of trimmed hedges (44)

Shelter or windbreak requirements:.The A-shaped or topped A-hedge makes the most effective windbreak
(44) (see also 3.10). For windbreaks, the height should be at least 1.8 m, narrow in the base, with straight sides,
and clipped to stimulate growth; the leader should not be cut until the desired height is reached (233).

The A-shaped hedge exposes both sides to maximum sunlight. Regrowth is best if the more shaded side is
trimmed to a more gradual batter (= the slope of a hedge), allowing low branches to get as much light as
possible. Rectangular hedges which show signs of gapping on the shady side can sometimes be brought back to
a satisfactory condition by trimming to the A-shape.

Against the A-shape is the argument that trimming "nibbles the shoots” on the near or ditch side, due to its
asymmetrical cross-section (this is illustrated in the following diagram (44).

To conclude, the rectangular pattern is the most problematic. The dense top casts shade on the branches below,
inhibiting much of their growth and eventually killing them. The bottom of the hedge becomes too open and no
longer stockproof (44). If this type of hedge shows signs of gapping on the shade side this can sometimes be
improved by trimming to the A-shape (163).

The A-shaped profile has several advantages, especially if cut to about 1.8 m. Cutting is easy and requires only
two runs, one on each side. Its slope allows trimming to fall off so that the hedge itself is not easily damaged.
The narrow top facilitates the passage of air, causing the minimum of turbulence. Extensive cutting of the top
encourages active growth lower down providing a firm barrier and also good cover for wildlife. The high apex
also facilitates the inclusion of young saplings which are otherwise left projecting above the line of the hedge.

The topped A-shaped and chamfered types aim to combine the advantages of the other two and are both widely
used, especially in conditions where the Jand users requires a bulky hedge. Their disadvantage is that they are
Jess economical to maintain, requiring four runs of cuttings. Round hedges have been used when all maintenance
is done by hand. They are confined almost exclusively to recreational areas (93).

Stock-proof hedges should be allowed to grow to a certain height of at least 1.4 m and either be trimmed to a
certain width or left bushy at the base, trimming towards the apex.

Cupressus spp.in dense hedges often produce a disequilibrium between the rapidly developed parts above
ground compared to roots. This results in a shedding of leaves and great sensibility to wind, caused by
insufficient rooting. Climbers like Desmondium spp. and Caesalpina spp. need special care to prevent them from
growing out of control.
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Figure 76: Self-shading of a rectangular hedge (44)
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Figure 77: Effects of an asymmetrical A-shaped hedge (44)
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6.34 Shaping hedge trees

Hedge trees can be grown from nursery stock or spontaneously in hedges. Small-scale farmers often leave a few
vigorous trees uncut when trimming hedges. Poles or even high quality timber can be produced in this way.

Tall trees need training to ensure height and marketable timber. For good quality (commercial) timber the
section of trunk without branches has to be as long as possible.

Principles of directing growth of a hedge tree

For an open-grown tree the terminal shoots on all scaffold (principal) branches are left and all laterals are
eliminated or shortened. For a tree with a straight trunk all branches below approximately 2 m above the ground
are cut off, Cutting should be done when the tree is tall enough to retain 34 scaffold branches.

Pruning of a hedge tree depends upon age and maturity. The general principles of pruning as a means of
correction and improving the shape of a plant are valid for hedge trees as well. However, there are certain factors
which need special consideration, particularly to obtain a straight bole (branchless trunk).

With many species, early training affects the ultimate form and size. The retention and vigour of the leading
growth will be the decisive factor. By training, the shrubs may grow to a small standard tree. Different types of
trees need specific manipulation (overview for bushtree, standard with leader, conifers, etc., see 47).

Trees developing on site: When pruning and training hedgerow trees in the field, it must b¢ realised that the
environment as a whole has probably been changed.

A hedgerow tree, properly cared for and maintained, often has a more settled and favourable habitat than before;
for there are no grazing cattle sheltering beneath to compact the soil, and to rub off the bark or to eat the lower
branches. There is also little chance of damage from close cultivation, etc.

The need for correction of any fault is important for following reason:

- The balance of the tree may be lost and a gap will occur which will often take several years to correct.

- The increased light will fall on the stems following the removal of a large limb and may promote the
production of epicormic growth in this part of the branch system,

- The loss of a large branch is a severe shock to a young tree’s root system. A portion of it may be killed,
increasing the risk of infection (47).

Basic silvicultural techniques

If the aim is to produce high-quality timber the basic silvicultural techniques applied to hedgerow trees are
coppicing, develop a leader, high pruning, and thinning,

Coppicing: Some plants may recover after planting or extreme hardship like drought, and have minimal growth,
The only way to solve the problem is to cut at 15-20 cm above ground, to produce new vigorous growth. This
operation must only be done after the plant is well rooted. Cutting back may be also necessary in order to restore
the balance of shoots and growth.

Development of a leader: The period of rapid growth following establishment is often very noticeable,
especially with faster growing shrubs. A completely new leader is often formed, and this is welcome, provided
that it has developed from the original one. If necessary the lower branches of the old crown may be gradually
removed. Further selection and training of the prominent leader may be desirable. All this manipulation also
supplies material for use as fuel, manure, etc. Maintaining the dominance and the vigour of the terminal leader
allows the tree to develop in height and straightness, favours the growth of the trunk and diminishes the growth
of the lateral branches. When the terminal branch is accidentally destroyed the lateral branches will develop and
the tree forms several leaders. They have to be replaced by a branch best located for this purpose.
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Figure 78: Forming a straight bole by high pruning (189)

At the developing site it is obviously necessary to train a leader. Encouragement and selection are usually
necessary in the first instance. This may not be possible until vigorous new growth is evident. Fertilising and
mulching is advisable to encourage this. When growth is very long and straggly, perhaps as a result of
development through a tall, sheltering hedge, some cutting back may be necessary (47).

High pruning: Forming a timber with commercial value requires high pruning. It is important to have a trunk
without branches (see Figure 10). The lateral branches have to be cut when the trunk reaches a diamanter of 10-
12 cm (compare Figure 78).

Thinning: The removal of plants may be important to reduce the population and accelerate incremental diameter
growth. There should be no hesitation in deciding to destroy poor and unsuitable species. Replacement may be
the better policy.

Trees are frequently used as a means of supporting fences with nails or staples driven into the trunks. The policy
must be to remove them if they can be pulled out without further damage; but otherwise it is better to cut them
short leaving the remainder to be buried. If wires encircle the trunk these should be cut. Epicormic growth on the
trunk and branches should be cleaned up.

Growing close together

Mature or semi-mature hedgerow trees growing close together call for special care. It is wrong to expect too
much of each of these trees individually, for a shapely plant cannot be produced under these conditions. In a line
of trees in the direction of the prevailing wind each benefits from the shelter of its neighbour and is thus slightly
taller, Each one depends on its neighbour for protection and the removal of one may affect the others to such an
extent that if a gap is formed the remaindcr on the lce side may be blown over or severely damaged.
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If the removal of one or more of these trees becomes necessary, it must be carried out very carefully in order to
avoid damage to those which remain. In order to minimize root disturbances it is often necessary to cut the
stump off at ground level. It may also be wise to reduce the height and spread of those in the immediate vicinity
of the gap so that there is less chance of them blowing over,

Often after opening out, thickets of epicormic growth appear on the main branches and even on the trunks as a
result of more light (47).

6.3.5 Other techniques: laying and pollarding

For stockproof fences bending or layering may be essential. Pollarding and the closely related lopping are basic
management techniques applied to taller trees,

Laying

The purpose of laying a hedge is to make a poor hedge into a stock-proof barrier and/or to rejuvenate the hedge
plants themselves by encouraging them to grow fresh shoots up from the base of the old stem. There are a
number of different ways of laying a hedge .(description see e.g. 44, 163).

It is also called cut-and-lay: i.e. the process of cutting part of the way through a standing tree and then bending
and positioning (laying or layering) the stem to form a barrier. Synonyms include cut and peach, pleach, plash
44

The basic technique of all hedge laying is to cut and slash the main stem of a hedge sideways, intermingling
stems and shoots to form a stock-proof barrier; stakes of hedge plants about 40 mm in diameter are driven into
the hedge bark between the stems of the cut and placed at intervals of 4.5 to 6 m (44, 163) (see also under 3.5).

Pollarding

Pollarding is essentially coppicing at a height sufficiently above the ground to prevent stock from grazing the
young shoots. The main effect of this pruning technique is to develop a long bole (trunk of the pollarded trees).
The trunk is cut at a height of 1.5 to 3 m above ground. The rejected branches and shoots are exploited after 1-3
years. The techniques of pollarding at optimum time varies from species to species.

To reach the desired height of the bole it is important to cut the lower branches. With the help of this method,
one can obtain additional wood (e.g. firewood) and get a crown above the general height of the hedge (298).
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Figure 79: Principles of laying
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6.3.6 Summary sheet

Highlights

- Basic style of pruning depends on the main purpose of the hedge and availability of land and labour.

- The management/manipulation strategy has to fit into the farmers’ context, e.g. if a very dense structure is
necessary (e.g. for frost protection), this can be achieved by planting a natural hedge (structure will give the
effect) or trimming a hedge, and possibly planting it on a ridge to increase the plant density.

- Pruning can be labour-intensive and not worthwhile for resource richer farmers. For small-scale farmers
pruning may be welcome to obtain additional fuel, fodder, etc.

Key technical instructions

- Asthe hedge grows, the ultimate shape and form must be determined. Training to the desired shape is easier
than altering an impractical design.

- The basic types of pruning for hedges are heading back (trimming, pinching, coppicing) (formal hedges),
and thinning (informal, naturally oriented hedge).

- Early pruning is essential for regulation of the growth and shape of a hedge. Regular trimming stimulates the
growth of the side shoots.

- To avoid gaps at the base of the hedge, trimming should be cut upwards or rather narrowing towards the top
(A-shape), to avoid overshadowing of the lower parts.

- The choice of profile and height depends on purpose and management intensity. Stock fencing requires a
minimum height. An A-shaped hedge must be left taller because it tapers to the top. For shelter and
windbreak a minimum height is required. An A-shape or topped A-shaped hedge is the most effective
windbreak.

- If long-term growth is of prime concern (e.g. stock-proof hedge) an A-frame usually gives better results than
rectangular hedges.

- To produce high-quality timber from a hedge tree the main leader has to be maintained and high pruning
performed.

Lessons learned

Local hedgers and tropical horticulturists often have skills in pruning. Hence there is a strong argument
for incorporating in existing extension programs special components designed to help poor land users
with appropriate pruning of hedges and hedge trees.
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6.4 Harvesting and rejuvenation of hedges

Hedges are grown to meet demands and/or solve problems. Harvesting obviously depends on the type of
intended product(s), site, species, and management. How various management techniques and styles can be
applied to obtain desired output(s) will be summarised in this chapter (to details of specific uses see Chapter 3),
Old hedges have to be rejuvenated. This is also dealt with,

6.4.1 Harvesting techniques and tools

State of knowledge

Research: In the past, silvicultural research focused on harvesting methods (clear cutting, coppicing) to
maximize production. Multipurpose management with traditional harvesting techniques like pollarding and
lopping is very often applied by local hedgers in developing countries. Not surprisingly the organized
knowledge on these traditional techniques is to a great extent empirical, based on farmers’ trial and error. For a
limited number of species data exist on yield and how to optimise biomass. This is all very useful, particularly in
understanding management options.

What is even more important is that research has to fit into the context of the target groups. For user-friendly
hedgerow technologies, ease of management or other labour considerations are more important than maximising
yield. '

By comparison with our knowledge about production data from single species, our knowledge about
multipurpose management of hedgerows is very underdeveloped. The examination of nutrient drain caused by
multiple harvesting also deserves greater attention.

Development: Today countless projects recommend multipurpose tree use. The technical recommendation and
extension material with regard to appropriate harvesting exists only for a few species (best informaton on
Leucaena: fuel (267) and fodder (266) and Gliricidia (265).

Promotion schemes for fast-growing multipurpose trees by development organisations often ignore the danger
that total tree harvest and/or short rotation can lead to a nutrient drain,

Techniques

Certain tree and shrub species have the capacity to regenerate new growth from stumps, roots, or branches after
being cut. There is no general agreement on harvesting terms, Pruning is the most comprehensive one related to
all kind of removal of plant parts

An illustration and a brief description is shown in Figure 80 (for further information consult Table 50).

People sometimes manage hedges and hedge trees to ensure a steady supply through coppicing and pollarding of
certain species: both can be effective methods of obtaining a sustained yield of small-diamter wood from a stand
of trees over a long period.

Coppicing: Probably the most useful and widespread form of early management is coppicing, where the hedge
is cut back close to the ground and allowed to regrow; normally a number of shoots replace the original single
stem. It may be the oldest form of hedge management. This is one of the most widely used harvesting methods
for arid regions and very common among farmers,

Coppiced hedges usually give a high total biomass yield and are specially suitable for the production of
fuelwood. Several rotations of coppicing are usually possible with most species. Some have been harvested on
an annual rotation for more than 30 years in humid zones. Harvests from the second onward can give more yield,
because stool and roots are well established.
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Figure 80: Different harvesting methods for nedges (381)
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Pollarding: This is a technique for cutting off the crown of the tree leaving it to send out new branches from the

top of the stem. It is important where animals are n
. ot .
season). to reach the leaves for browsing (e.g. forage reserve for dry

Lopping is the name given to the techni atti

. ! ; que of cutting off one or more branches fi i i

<f:(c))(1]mmes e.gin Nepal and Mexico have mastered the fine art of lopping branches :)(;lfnt:lltr:;svflc:lragers mf el o
der, without killing them, Hence lopping is particularly suitable for hedgerow trees use as fuclor

Trimming: In developed countries trimmin i i
_ , g of hedges is regarded mainly as f i i
develop or keep the desired shape of a hedge. For the hedger in develol))ling ggl?ng’ifels letllllisswéglag:g;r?nig;iig

considered as a quick and constant way of harvesti inchi i L
harvesting leafy vegetables from hedgeg. esting. Pinching, a special form of trimming, is very useful for

Tools and style of harvesting

Mechanical harvesting of hedges is practised b

' y wealthy farmers. For poor f: ing i
common. Controlled grazing may _be considered as well. Tools used for mesmelrii:] ;l;léﬁzlléarvestlng d sawe
are the ones farmers use for other jobs. More low-cost tools may be needed 5 ixes, and saws

A compromise has to be found between maximising yield, achieved by very high (forage) or low cutting height

(fuel). Ergonomic considerations are important i i
e o po as well. Ease and flexible harvesting may be more important

For Leucaena forage hedges, a cutting height of 80-100 cm is advisable, This height allows plants to retain

enough leaves to ensure rapid regrowth after harves i
. : : t and is comfortable f ing si i
For the first cutting height has to be low to stimulate branching for forage or harvesters using sicides or knives.

6.4.2 Harvest timing and frequency
Frequency

Harvest intervals will vary greatly with tem i i
vill vary gr . perature, light, the variety used i ith hi
;:r;igﬁrsaul]{:gi?; hlg(;l fllghl mte}?snty harvesting can be expected Loybe moiléd’frggil;z? lc;lualxll)uilxsszz'o\l)ggrh gla%'}llg
. _and frequent harvest is possible with plants which have a hi i ici
{)i?élardmg. Certqm vegetables can be harvested on a weekly basis. Biomass P}o?' folrgal;ecﬁ?;; 1& lfglr'v(e:(s)gzilcmvg orl
; T_s a year, or if need be, once a month, Forage should be harvested before flowering occurs or for o ?‘m
eclines (as stems become more woody). For fuel the harvest intervals should be greater e quatly

Beginning, subsequent harvesting and season

When to start: The time to begin the first harvest is an important question. The time is predetermined by plant

The timing of the first harvest also has to be adjusted to needs (subsistence, contingency). Resource-poor people

may be forced to harvest before the optimum ti i i
may be p time, e.g. soil conservation versus fuelwood need may be one

The great advantage of hedges com i i
. / pared with conventi i i i
particularly suitable for early harvesting in most cases. Aonal tree harvesting techniques is that hedges arc

Hedges for vegetables, fodder, mulch should not be h i '

: : ,» fodder, mulct arvested until they are well establi i i

}l:::()jr;t:ss 1(;; r:)p(t)lfr?el:]mbgrohwmg (t:o(?d;?ons;nd up to a year or even more in less well sulifggd z;rzvaglcg gc as:;:teatiiz
¢ harveste ter 2 months. To obtain more woody bi and

development of a good rooting system (erosion control) the first harvest shot)l,ldbll)?aTaatZi for fuel and allow the

For hedge trees or pollarded/lopped trees, harvesting can generally start after 4 years in the humid tropics, in
semi-arid regions after 10 years.

To stimulate branching and increase total biomass yield (fodder, mulch; etc.) in later harvests, it is advisable for
many species (like Leucaena leucocephala, Gliricidia sepium) to cut back to 20-30 cm for the first harvest.
Other species like Cajanus cajan (most cultivars) need a higher cutting height.

Subsequent harvests: Subsequent harvest intervals must be set to obtain a balance between yield of plant
material and quality, e.g. for forage, longer intervals increase yield, but the quality of forage decreases as stems

become more woody.

Season: The harvest season can influence the sprouting response; generally it should take place while the plant
is dormant. Many plants are fairly flexible (e.g. Eucalyptus) about the time of harvest; but more research is

needed to determine the optimum cutting period.

wildlife and harvesting

Wildlife considerations may require special care. For many animal species, particularly birds, trees form the
most important component of the hedgerow flora (see 3.11).

The preservation of desired saplings may be important both from an economic and ecological point of view. A
general rule is not to cut the whole hedge at the same time 93).

6.4.3 Multipurpose management versus maximising one output

Multipurpose management

Diverse outputs are important for small-scale farmers and poor people. A good example of multiple management
has been noted on the slopes of Mount Kenya: during the life cycle of Grevillea robusta local people have
mastered continuous lopping and pruning to obtain a steady supply of fuel and fodder, and a quality timber tree

(see more 3.6).

Most of the vernacular hedgerow systems give more than one output, €.g. in the Combretum-rice system, grecn
manure and fuelwood are the main outputs; in the Sierra of Peru, wind protection and fuel are most important; in
floodland farming, fertiliser trapping, and fuel and timber as a by-product (see Appendix 1).

As mentioned, pollarding can contribute to fuel and fodder production. The rejected branches and shoots can be
exploited after 1-3 years. With this method it is also possible to avoid cutting all biomass at the same time. The
same technique of growing a straight trunk but pruning more foliage can be used in order to get extra fodder

products in the hedge.

Maximising output “\

Hedges can produce a wide variety of products, but can best serve only one main purpose at a time. For
example, leaves are produced when the hedge is frequently coppiced and hence does not produce seed. If both |
seeds and leaves are desired from one plant, the production of both will be lower than it would be when only. one i

product is regularly harvested (300).

The realization that it is rarely, if ever possible to maximize the production of all products from a mul.lipurpose
tree simultaneously, must be taken into account in design. Increasing the yield of one product will almost
inevitably reduce the amount of others. The implication is that some sort of compromise has to be looked for,
either by managing the tree to maximize one product or by compromising the multipurpose design (331).

Pods vs. wood: With some plants like Prosopis juliflora or P. chilensis the pods are a very important source of :
hat_the number of pods \

animal feed in arid regions. Experiments with Leucaena leucocephala confirmed ¢
formed was least in high-density stands. Consequently the number of seeds produced per plant was also altered Ll

by this manipulation of the biological environment. i
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gement recommendations for smallholders growing Leucaena hedges in

* Both primary and secondary products are for trees older than 12 months unless otherwise indicated.

Indonesia (300)
Planting ' Cultural practices
Population
(seed Older than &
Spacing Material required) 0-12 months* 12 months Primary product®  Secondary preducts®
o ' Boubl se i Main purpose: Conservation, te:u-ciné—cro:ion T ' o
ope uble rows; e . 16000/ha Afoodcropthat  Replace dead Reduced erosion  Leaves (5—10 vha
0-15% 25cm x5m (3.6 kg/ha) does notexces-  plants; coppice by fresh weight)

. sively shade the for secondary for green manure
leucaena is product if {growing season)
planted between  diameteris >3 cm or animal feed

< Doubl s.;ed,' 000 the double rows .
ope ouble rows: 40000/ha Afoodcropthat  Replace dead Reduced erosion Leaves(10-20"
>15% 25cmx2m (8.9 kg/ha) does notexces-  plants; coppice t/ha by fresh
10an X2m 100000/ha sively shade the for secondary weight)
(22.25 kg/ha)  leucaenais product if
planted between  diameteris 3 cm
T Rised bed: the double rows -
errace i 3 Seeds, 2000/ha Interplanted Replace dead Not yet studied Leaves (no
- 0.5em X 10m  seedlings, (0.4 kg/ha) food crop plants; coppice/ . y measurement of
stumps : induce leaf shed production yet}
. if diameter is
Bench: Seeds, 5000/h ! | Repine
. a nterplanted Replace dead Not yet studied Leaves (no
Imx2m seedlings, {1.0 kg/ha) food crop plants; coppice/ - measurement of
stumps induce leaf shed production
‘ if diameteris - yet}
>3cm
Homegarden 25emin Seeds, 400/100 m Interplanted Replace dead Reduced erosion, Leaves, fire-
the row seedlings, (90g/100m)  food crop plants; coppice. . leaves ) wood, f'ood {no
stumps for secondary measurement of
productif - » production
—— diameteris >3 cm yet)
Main purpose: Leaves for animal feed
Fence 0.75-1m Seeds, 100-133/ Coppice, when Coppiceevery3  Leavesfromtwo  Firewood,
seedlings, 100m trunk is 3 cm months during coppiced . green manure
stumps (22-30gq/ in diameter, the rainy season,  trees/day for ’
100 m} 0.7-1mabove  every4months  each head of
ground ‘during the dry cattle being
- season fattened
- . e ‘Main purpose: Firewood
Fence 1-1.5 m Seed.s. 67-100/100 m Do notcut Cut the tree Firewood Leaves {(when
. seedlings,  (15-22¢g/ 30 dn.above (20 m3/ha tree is cut)
stumps 100 m) ground when trunk after 2 years)
diameter is 7 em
Main purpose: Trees for shade . v
Do not cut Depending'onthe Shadeforother  Reduced erosion,
shade required, cash crops green manure, A
coppice first {coffee, cocoa) © ~ animal feed B
time when the
. trunkis 3 em
in diameter
- - Main purpose: Green manure .
Slope Double rews; eds i
0~15% 0.25mx5m Se (1552(1)(0;;) Do notcut Cappice when Leaves (5~10 Leaves for
5 X trunk is 3cm t/ha by fresh animal feed
in dlameter, weight) once during
4 0.7-1m - the season
above ground
» For all the main : 7 , -
colwmn ¢ main purp thel q weed and pratection from {ire and animals in the 1t year. Only the additional measures have been listed in this
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The reduction in the number of pods in close spacing may have some benefits; the energy expenditure of the
plant could be channelled to production of more wood and biomass rather than reproduction. Thus thin stems,

twigs and boles formed would be ideal for firewood purposes

Wood and natural insecticides from neem: Azadiratchta indica has several uses. The trunk and branches are
used for buildings, because they are extremely resistant to termites. It is also very often used for firewood and

charcoal.

It is also a very useful natural insecticde. Azadiratchta indica is the most important insecticide substance
contained in the plant; even in small doses it has a growth disrupting effect on many insect larvae. Other pests,
such as grasshoppers, stop eating the plant as a result of this substance.

If the branches are pruned (lopped or pollarded) for firewood or poles it will be some time before the trees again
produce fruits, as they will first try to re-establish branches.

Therefore the combined use of Azadirachta indica for insecticide and firewood is only possible when the tree is
left undisturbed for several years, In other words, in order to produce insecticide the original branches should be
left intact (fruit production begins after the third or fourth year). Only trees that are at least ten years old should
be used for firewood and then only after the younger trees planted later have begun to produce sufficient fruits

(152a). ,

There is a further need to develop hedgerow systems fitting into the specific context of resource-poor land
users.!

6.4.4 Renovation and management of old hedges

Renovation can be achieved either by new planting or hard cutting or thinning and enrichment planting. The
selected trees are indicated by a mark made with a scrip or marking hammer. Many neglected old grown shrubs
can be transformed into valuable assets with sensitive pruning.

Attempts to trim all branches to the same height can make the regeneration of trees difficult or impossible, as the
older individuals die or are cut down. To solve this problem, saplings may be considered if it is advantageous to

keep hedge trees growing.

If succulents like Opuntia spp. planted in a hedge become invasive they should be uprooted in part and covered
with soils. Without light succulent plants soon die and rot. In this way, e.g. Opuntia lenni (bad fig) is controlled

by villagers in Yemen (104).

There is not much recorded evidence on lifespans of hedges in tropical and subtropical countries for hedge
species in general: This depends on species, sit¢ and management. With good management, long lifespans can
be expected. Indications of a hedge decaying due to trimming have been discussed (see 6.3.3) and need no

further elaboration.

average of 30 kg of seeds per tree and 0.5 kg of seeds are required for 10 liters

ing that Ni roduces an : n
L o ey Eoxtonsionists 5 together with farmers, hedgerow. systems with 'a_ multi-purpose neem tree

of insecticide (152a), extensionists can develop,
component.
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6.4.5 From mono specific alley cropping to multi-functional hedgerow intercropping

Hedgerow intercropping has drawn the widest attention with regard
] to hed i
recent years. However adaption by resource poor people is margiﬁal (see alsf f%rgl;v rosearch and development in

The potentials of hedgerow intercropping are not fully exploited i i i
aral?le crops of the alleys and the use of two exotic trge sp%cics, nﬁZ?;e L::ttfc:l:egzl:za?:esuecso(c):;);zat?; arl)lrgd(l;lc u'm?d(‘)f
sepium, in the h'edgerqws. Proposals for broadening the scope of alley farming by making some inte; fions in
_the hedggrows, _mcludmg multiple use and selective pruning are welcome. On the alley the interventriv entlcl)lns i
include increasing aqd varying the width, incorporating timber trees in a mixture with a wider rano:als Sf ?olgg
crops, growing of fruit trees with fooq crops, and growing of forage trees with food crops. The fOl]OWﬁl (r)nod 1
w%rq fuggcstedhtfo addrc§s th: rqultlple problems faced by small and medium sized.subsistence ogr mixig
::V:;sn;]:e/cas armers in Nigeria. The first concept is for the humid tropics, the second one for the derived

Model A: Humid tropics

Different pruning treatments, in which trees at regular intervals in th i k
I ! ) é e mono-specific hedgero
itgtgro;/llde ?l l(1;:151ri:\1b1<3dprodugt. For example in a hedgerow of Pterocarpus sarlz)lealinoidesgtreesw lg;te dﬁgruu:ggu:f g
rvals wi i i i
interva ush and provide vegetables while the rest is pruned regularly for provison of mulch and organic

Using mixture of species which provide various uses and varyi i
. : h _ arying the spacing of such species. F
cuttings of Pterocarpus spyauxii or P. muldbraedii can be planted for vegetablegs at three-mlzer inter(:,;lesx\z:/rinull)ils

a normal hedgerow species such as Aci ] ifnli s g A .
the usual spa cging. P uch as Acioa barteria, Alchornea cordifolia, Gliricidia sepium which are planted at

Planting of budded seedlings at 7-8 m apart within normal hed i i
. ; 7-8 1 gerow to provide fruits, The budd i
?uc_h as of Ire'cu{za africana, vamgza. gapqnenszs, Chrysophyllum albidum, Pentaclethra macrophyflzlctlz S\::’i(lil;l:gi‘,
t(r)uillisc :;rslz ;::m“llpdttthyezfartz, walll]lle maintaining a low stature, to minimise shading effects. It is however, advisable
l . . . . >
fo in of the alley when this practice is adpoted in view of the eventual crown size of the budded

Derived Savannah and Southern Guinea Savannah zones

Any model which aims at intensification and diversification of

: products on the alley must all i

width of alley frpm 4 m to 30 m, and more representation of woody components or): it. Sucah g\:/Vifg(r: ;rll;:erea;eiﬁ

tfa:rz:rt:lfr the eslt?)bllshmept of vtvre[chs ;\t 3 m for wood products, and 7-8 m for budded fruit trees, and for unbl);dded
ees a 10 m spacing, i i i int

KRR, gl ley-g ith the increased width, the following form of permanent and integrated land use is

Indigenous fruit and vegetable tree plantation crops can be ithi i
. _ : grown within rows of pure or mixed fruit i
bud'?;d seedlings for early yield and dwarf habit, spaced at 7-8 m, and Pterocarpur.)s‘ spp. cuttings plgnm’tgs;ng
z.cyc];anghe:fgilr]owti are %une:d todserve as an additional source of organic matter, in addition to the nutrient
e trees. The introduction of fruit trees i i i ' i
e i e, ees in alley farming will also popularise the system and

Farm trees and multipurpose species: Planted at wide spacing, not exeedi i

seedlings pf species with deep root systems, light and narroxI:/ cro%s;ns and m:llt?glclgs:s lt?lemf;lrlrlrsl"t]r%el;nbrl:g/?gg
;vood, fruit, browse anc_l shade as well as playing a useful role in recycling nutrients, Ag;'icultural crops gnd the
arm frees are grown simultaneously on the same unit of land, i.e. within the alley while the hedgrows provid
pmnnpgs.whlch are extremely useful as mulch during early stages of establishment. For the f;v n ph .

Parkia biglobosa, Afzelia africana, Tamarindus indica and Prosopis africana are useful. el afea

Browse tree plantations: Browse trees can be established on th i

3 e e alley at 3 x 3 meter spacing to provid
Tl_le hedgeroxy also provides additional browse, manure, and mulch. The suitable specigs incglude? Al‘l;liz?af(l)gzsz‘
Ficus capensis, Leucaena leucocephala, Gliricidia sepium, Moringa oleifera, Treculia. ’

With such an intensification of and improvement in the knowledge and state of the art of hedgerow
intercropping, there is bound to be greater agricultural productivity and a decline in the rate of deforestation.
This clearly has forest conservation implications (273a).

There is still a further need to carry out specific research towards developing or improving techniques and
systems which envisage the use of multipurpose hedgerows to address the multiple problems faced by small and
medium-scale subsistence (or mixeq subsistence/cash) farmers and other land users with very limited external

resource inputs.

6.4.6 Summary sheet

Highlights

- ‘There are various harvesting methods like coppicing, pollarding, and lopping, which have been developed
by local people for specific needs. Multipurpose management is the rule.

Generally the aim of research into harvesting is confined either to conventional techniques (clear-cutting,
coppicing) for a few commodities. Investigation into multiple harvesting has recently begun.

- For small-scale farmers and poor people, multiple and flexible harvesting is a necessity; various hedgerow
systems fit well into this context.

- 'Freedom to harvest any time (contingency right), is very important to stimulate hedgerow promotion.
Freedom without security (land/tree tenure) or restricting harvesting by law, may both lead to an over-

exploitation of natural resources.

- Sustainable yield can be obtained by sound multipurpose management; however, on marginal sites (together
with marginalised people) hedges are not a panacea.

- The basic challenge in the design of appropriate hedgerow systems is to build on felt needs of users, while
incorporating less-perceived ones (e.g. conservation).

Key technical instructions

- The most important harvesting techniques are coppicing, pollarding, lopping, trimming. Combinations are
also possible.

- Regular and frequent harvesting is possible with plants which can withstand heavy pruning.

The timing of harvesting depends on outputs and needs; it can start as early as 2 months after for vegetables
and five years and later for fodder from hedge trees.

It is rarely, if ever, possible to maximize the production of all products from a multipurpose tree
simultaneously. Some sort of compromise has to be looked for, either by managing the tree to maximize one

product or by compromising on the multipurpose design.
To maximize/and or optimise requires a different management strategy for different outputs (see Chapter
3.

There is a urgent need to depart from one-dimensional alleycropping in favour of multi-purpose hedgerow
farming,

- The renovation of old hedges can be done either by new planting or hard_cutti_ng b_ack, thinning, and
ment planting. Hedge trees can also be regenerated by saving saplings while trimming a hedge.

enrich-
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Lessons learned

Research organisations focus on maximising one output, particularly by conventional harvest techniques,
Implementing organisations have a tendency to favour multipurpose management for the poor on
marginal sites. Both have their drawbacks.

Freedom' of cashability of hedges and hedgetrees by resource-poor land users (restricted only by local
consensus and not law enforcement) and support in marketing any surpluses deserve as much attention as
developing technical packages for multi-purpose management,

There is a need to carry out specific research towards developing improved technologies and systems

which, through multi-purpose and sustainable hedgerows, address the multiple problems of resource-poor
land users.
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