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FORWARD

MalawI's farmers face populatIOn problems today that are erodmg the productiVIty of
agnculture and natural resources ThIs has senous ImplIcatIOns for the economy and the
abilIty of the country to feed Itself WIth shnnkmg land holdmgs and access to credit, ammal
and crop yields are declImng TradItIonal practIces that preserved the mtegnty of the natural
resource base are dymg out Margmal areas have been brought under cultivatIOn, and
fallowmg IS almost non-existent Contmuous croppmg IS now the norm, wIth lIttle or no
mputs or opportumtles to diversify Households lack basIc needs of food, water, wood,
shelter, health, and educatIOn Droppmg mcome levels lImIt optIOns to reverse this sItuatIOn
By 2015, demands for food and other resources wIll almost double as the populatIOn mcreases
to 18 mIllIon In theIr struggle to survIVe, people are unable to make the cntlcal trade-off
between sustazned 1esource use and lmmedzate short-term needs Agroforestry offers the
potentIal to alleviate many of these concerns by IntegratIng trees and conservatIOn practices
wIth farmIng to Improve productivIty, diversifIcatIOn and natural resource management

This manual reflects MalawI's current state of the art In agroforestry It marks over 10 years
of collaborative research, extensIOn and on-farm testIng by numerous professIOnals,
orgamsatIOns and farmers The support of the Mlmstry of Agnculture and LIvestock
Development and Forestry Department In partnership with USAID, WashIngton State
Umverslty and the Rockefeller FoundatIOn has been partIcularly Instrumental In the
development of agroforestry for MalawI farmers

The productIOn ofthIS manual IS one step m developmg mnovatIve agroforestry technologIes
to meet the dIfferent needs of MalawI's farmers and the natural resource base It IS Intended
to serve as a practIcal reference gUIde with a menu of optIons to support nursery and
agroforestry actIvIties by farmers As such, It represents an evolutIonary process that
Illustrates only the current state of our knowledge AdditIOnal InfOrmatIOn IS aVailable on
forestry practIces and extensIOn methods from the Forestry ExtensIOn KIt soon to be
publIshed by the Forestry Department Not all technologIes are sUIted to all locatIOns and wIth
all farmers Farmers must be actIve partners m IdentIfymg, evaluatIng and adaptIng
technologies to address their specific needs and resources Clearly, there IS much room for
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Improvement through IteratIve on-farm te<;tmg and col1aboratlve re<;earch A<., we learn more
about the mteractlOn ofeXI<;tmg and new technologle<; under dIfferent farm and envIronmental
condItIons reVI<;lOns of the manual wll1 be made to reflect changmg need<; and pnontles We
<;trongly urge practltloner<; to be expenmental and creatIve m u<.,mg the mformation pre<;ented
Only m thl<; way can we Improve and dIver<;lfy OptIOn<; to develop sustamable farmmg
practIces mto the future Ideas, expenences and <;ugge<;tlOn<; to Improve thI<; manual are
welcome and should be addressed to the coordmator<; of the MAFE Project

Dr Mapopa ChIpeta
Mmlster of Agnculture and LIvestock Development
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CHAPTER ONE: BASIC CONCEPTS

INTRODUCTION AND
BACKGROUND ON MALAWI

Geography, ClImate and VegetatIon

MalaWI IS a small country m Southern
Afnca located between latItudes 9° to 18° S
and longItudes 33° to 36°E It occupIes an
area of 11 8 mIllIon hectares, of WhICh 9 4
mIllIon IS land, WIth the balance compnsmg
Lake MalawI and other smaller lakes The
country has three dIstmct topographIcal
areas (1) the HIgh-AltItude Plateaux from
1400 m to 2300 mas 1 WIth peaks reachmg
3,000 m, (2) the MedIUm-AltItude Plateaux
between 800 m and 1,400 m and (3) the RIft
Valley Plams 50 m to 800 mas 1 along the
lakes and ShIre RIver

MalaWI's clImate IS tropIcal, warm
and semI-and to sub-humId Most of the
country receIves adequate mOIsture for
ramfed agnculture, although droughts have
been common m recent years Ramfall
occurs dunng a smgle season between
November and Apnl, and generally mcreases
WIth altItude Annual amounts average under
800 mm m the RIft Valley area, 800 to 1,000
mm m the MedIUm-AltItude Plateaux, and
1,000 to 1,500 mm m the HIgh-AltItude
Plateaux Temperatures are mostly warm

but mfluenced by season and altItude The
coolest penod IS June and July, whIle the
hottest IS October and November before the
rams Much of the natural vegetatIOn of
MalaWI IS Brachystegla mIOmbo woodland,
Interspersed WIth Acacw-Combletum
wooded savanna Montane grasslands mIxed
WIth evergreen forests are common m the
hIgher elevatIOns, whIle dry bush savanna
charactenses the lowlands

PopulatIOn and EconomIC CharacteristIcs

MalaWI IS one of the world's poorest
countnes The human populatIOn today IS
estImated at 10 4 mIllIon WIth a densIty
averagmg 110/ km2, although thIS vanes by
regIOn The North averages 44 / km2, the
Centre 113/ km2, and the South 162/ km2

In 1987, 88% of the populatIOn was rural,
but thIS proportIOn IS declmmg due to rapId
urbamsatIOn (estImated at more than 6 5%
per annum) By the year2015, the populatIon
wIll almost double, even WIth a declIne m
the rate of growth over the next 20 years
from 3 3% to 2 3%

Land-locked WIth no sIgmfIcant
mmeral resources MalawI's pnnCIpal assets
have been a hard-workmg people, relatIvely
fertIle land, extenSIve mdlgenous forests and

AGROFORESTRY FIELD MANUAL FOR MALAWI
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CHAPTER ONE BASIC CONCEPTS

Fuelwood
demands
contnbute to
deforestation

abundant fishenes Reflectmg thIS endowment,
agnculture has dommated the economy,
contnbutIng 40% of the GDP 85 to 90% of
the foreIgn exchange earnIngs and 85% ofthe
labour force (World Bank 1992) It also
provIdes 60-70% of the mputs to the
manufactunng sector and domInates the
commercial and dIstnbutIOn mdustry Forests
supply 90% of the domestIc and mdustnal
energy reqmrements whIle fishenes provIde
almost 80% of the total ammal protem supply

The AgrIcultural Sector

AgrIculture IS strongly dualIstIc m
structure, wIth commercial estates on pnvate
land under freehold or leasehold status, and
smallholderfarms undercustomary tenure wIth
usufructory nghts Smallholderscontnbute 80'*
oftotal agrIcultural productIOn, whIle the estate
sector controls 90% ofthe export trade Major
food crops are maize, groundnuts cassava
pulses, sorghum and nce PrIncIpal exports
mclude tobacco, tea, sugar, coffee, groundnuts,
cotton, and macadarrua nuts LIvestock are
relatlvely InsIgmfIcant numberIng about
800,000 cattle, 850,000 goats, 100,000 sheep,
2,000 donkeys, and 12 mIllIon poultry
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CHAPTER ONE INTRODUCTION AND BACKGROUND ON MALAWI

About 71 475 krn2 (76% of the total
land mass) falls withm the customary/pnvate
sector Of thIS area the estate sector lays
claim to 12 000 krn2, wIth 59,281 km2 faIlIng
under customary tenure Although data on the
ratIO of cultIvated to arable land are
contradIctory (World Bank, 1995), land
avaIlable for agncultural expansIOn IS lImIted
The scarcity of arable land IS compounded by
the vanatIOn m populatIOn density between
regIOns

CharacterIstIcs of the Smallholder Sector

ThIS sector mvolves about I 8 mIllIon
smallholder farm famIlIes Women playa
vItal role m farmmg and compnse 70% ofthe
total full-tIme farmers mMalawi (World Bank,
1995, UNICEF, 1993) An estImated 30% of
smallholder households are headed by women,
but thIS pelcentage mcreases among the smaller
and poorercategory offarms HIgh populatIOn
densItIes and growth lImit avaIlable land for
farmmg In 1987/88, 56% of all smallholder~
m MalaWi cultIvated less than one hectare of
land 31 % had 1to 2hectares and the remammg
13% had more than 2 hectares Wlthm these
categones average holdmg SIzes are a55 ha,
1 40 ha and 291 ha respectIvely, WIth an
average of 1 II ha Land pressures are forcmg
smallholders to undertake contmuous

croppIng, often In cereal monocultures
DespIte Increases m the sale of fertIlIsers to
smallholders, soIl fertIlIty contmues to declIne
With fallmg crop yIelds

Crop productIOn IS dommated by
maize WhICh IS the ~taple food crop,
accountmg for 75% of the total cultIvated
area (UNICEF, 1993) Although farmmg IS
mostly SubsIstence onented, cash crops are
also grown The most common mclude several
types of tobacco (burley, dark-flfed and
onental), beans, soyabeans groundnuts,
sunflower and cotton

UntIl recently, tobacco groWIng by
smallholders was lImIted to dark-fired, aIr
cured and onental vanetles, and farmers had
no dIrect access to the auctIOn floors As of
1990, burley productIOn was permitted under
a lImIted quota system The follOWIng year,
lIcensed smallholders could sell burley on
the auctIon floors Each year, the smallholder
quota for burley IS Increased at pre-set levels
UltImately, MalaWI's quota sy~tem is lIkely
to be removed, allowmg open competitIOn
among all producers

Smallholders have been subject to
other crop restnctIOns m the recent past For
example, mtermlttent bans were Imposed on
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CHAPTER ONE INTRODUCTION AND BACKGROUND ON MALAWI

pnvate tradIng In groundnut<; WhICh <;everely
reduced productIOn In the late 1980<;
Smallholder acce">s to Input,,> ha,,> al<;o been
lImIted UntIl 1993/94, the sole supplIer of
fertIlIser wa" the Smallholder Farmers
FertI1I"er RevolvIng Fund of MalawI
(SFFRFM) ThI"> credIt "y,,>tem 1" undergoIng
major reform,,> after collapsIng In 1994, and It,,>
future I"> questIOnable

Emergmg Problems

MalawI face" complex ,,>oclal, economIC
and envIronmental problems that threaten a
,,>teepenIng dependency on foreIgn aid The
heart of thIS cn"I" I"> the natIOn'" hIgh and
growmgpopulatlon Recurrentdrought, reduced
export earnIng" and declInIng terms of trade
have magmfied the"e problem"> In recent years
Increa"mg pres">ure on agncultural land the
country'" most Important natural re"oUlce, I">
the major comtramt to "u"taInable agnculture
The mflux ofone mIllIon MozambIcan refugee,,>
dunng the 80s and early 90,,> ha,,> further degraded

MalaWI'" ">carce resource"> Land holdIngs are
shnnkmg and becomIng more fragmented
TradItIonal practIces that preserved the mtegnty
of the natural resource ba<;e are dymg out
MargInal areas have been brought under
cultIVatIon and fallowIng I"> almo,,>t non
eXIstent ContInUOUS croppmg I"> now the norm

WIth few If any mput,,> The challenge today I~

to fmd ,,>u,,>tamable way... to mcrea"e agncultural
growth ata rate fa"terthan that ofthe populatIon

De"plte enormom effort... to promote
productIOn-mcreasmg technologIes among
"mallholder hou ...ehold ... nearly 60% currently
lIve below the poverty lIne Another 20% are
only margmally better Household... lack baSIC
needs ,,>uch as adequate food, water, fuel,
health, shelter, and educatIOn In urban areas,
wage earmngs are frequently msufflclent to
purcha">e food The gravene..." of MalawI s
food cn"1'" 1... eVIdent from the hIgh level of
chIld malnutntIOn and mortalIty (GOM 1987)
Restnctlve polIcle" aggravate the "'ItuatIOn by
"uppre......mg true market force"> and mcentlve...
for ,,>ound re"ource management One re ...ult I">
that real mcome" and foreIgn exchange
earnmg~ are declImng ThI'" I"> erodmg the
abIlIty to "atI,,>fy e""entIaI needs Although
MalaWI"> new democratIc government IS
respondmg to policy and market dI ...tortlOn... ,
ob,,>tac1e ... remain that preclude actIve

partICIpatIOn by farmer" m the market place

Outlook,,> for reversIng thI~

predIcament are bleak Most household~lack
the resources and ...upport to undertake sound
agronomIC and ammal hmbandry practIces
The gap m the dlstnbutIOn ofmcome contInue~
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to wIden as polIcIes favour the prIvIleged few
FamIly labour, so VItal to smallholders m
MalawI, IS decreasmg from the neceSSIty to
engage m off-farm employment (ganyu) ThI~

often comCIdes wIth peak perIods of labour
demand forcmg hou~eholds mto a VICIOUS
cycle of mcreasmg poverty and food defIcIts
Particularly vulnerable are female-headed
households burdened by the added tasks ot
collectmg water and fuelwood, cookmg, chIld
reanng and other domestic chores

EnVIronmental DegradatIOn

Land degradatIOn m MalaWI has
become acute SoIl erosIOn currently averages
20 tons / ha per annum (World Bank 1992),
wIth rates more than 50 tons / ha m many
areas ThIS problem IS exacerbated by poor
agronomIC practices, partIcularly m margmal
lands and steep slopes Sot! erosIOn IS
characterIsed by deterIoratmg SOlI structure,
reduced mOIsture retention capaCIty, depletIOn
ofnutrIents and organIC matter, and decreased
mIcro-fauna and flora All reduce the rootmg
depth ot crops whIch decrease yIelds,
especIally m drought years Loss of topSOIl
has enormous costs to the economy, agrIculture
and enVIronment, representmg an estimated 1
to 5% of GDP from current productIOn alone
(World Bank 1992)

CHAPTER ONE BASIC CONCEPTS

Land cleanng for agncultural
expanSIOn, coupled WIth hIgh wood demands
have led to mcreased deforestatIOn Between
1972 and 1990, total forest cover declIned by
an appallIng 41 %, averagmg a loss ot 23%
annually (Bunderson and Hayes, 1995) Smce
present polICIes do lIttle to promote alternative
fuels, relIance on wood energy I~ threatened
by unsustamed explOItatIOn offorest resources

The rIsmg scarcIty of trees has dIrect
Impa<-ts on agrIculture Loss of tree cover
causes organIC matter to mmeralIse and leach
more qUIckly trom the topSOIl, WIth long-term
effects on fertilIty It also forces households to
replace wood energy WIth crop reSIdues and
anImal manure, WhICh are better reserved for
~Oll Improvement Farm households (mostly
women and cht!dren) must walk greater
dlstance~ and spend more tIme gatherIng
fuelwood ThIS detracts from more prodUCtive
actIvltles for farmmg, chIld care, educatIOn
nutrItIOn and health Fuelwood scarcIty also
lImIts opportUnItIes to generate mcome from
wood sales, beer brewmg, fIsh smokmg, brIck
makmg, pottery, etc These non-farm
actIVItIes are among the few optIOns aVailable
for resource-poor household~ to earn cash tor
food and other baSIC needs

AGROFORESTRY FIELD MANUAL FOR MALAWI 7



CHAPTER ONE ROLE OF AGROFORESTRY

Most deforestation m MalawI has
occurred on customary and pnvate land due to
the protected status of parks dnd reserves
ThIS translate.. mto an annuallo<,s of 3 4% for
non-reserve land The attendant 10'Ss of
bIodIversIty IS often accompamed by adverse
changes m clImatic and hydrologIcal regImes
ThIS lead'S to dImImshed stream flows and the
SIltatIon ofnvers, dams, and lakes ProtectIOn
of Important water catchments IS now
threatened Combmed wIth the added n'Sks of
floodmg, these problems have far-reachmg
effect~on agnculture, flshenes, mdustry, trade
and health A major cause of deforestatIOn I'S
that wood IS regarded as a free resource taken
from land wIth open access Another
contnbutor IS the fast growth of estates, WhICh
mcrea~ed from 229 m 1970 to 37,000 m 1995
(World Bank, 1995) Tobacco I~ a <,peclal
concern becau~e of the vast amounts of wood
needed for leaf cunng and ~hed constructIOn
ThH> wa" estImated at nearly 1 mIllIon ml of
wood m the 1994/95 season Government
polICIes aggravate the problem by subsldlSlng
Forestry nur~enes (the Forestry Department
started pnvatlSlng these nursenes m 1994/95
because of theIr hIgh runmng co'Sts and low
effectIvene"s) and by settmg prIces of
plantatIOn wood at artIfIcIally low levels The<,e
factors Impede development of pnvate
ImtIatIVes for effIcIent tree-based markets

Smce wood pnce" are lower than productIOn
co'Sts, mcentIVe" to plant tree" are ltmIted
ThIS has mcrea"ed problem" of defore"tatIOn
partIcularly around urban centre" and along
major road'S from meffectIVe poltcIe" to curb
urban growth and wood use

ROLE OF AGROFORESTRY

A~ a natIOn who'Se ltvelthood depends
on agnculture MalaWI recogmze" the urgency
of developIng productlOn-InCrea"Ing
technologIe" that pre"erve the mtegnty of the
natural re"ource ba"e Tree" playa vItal role m
mamtammg crop and ammal yIeld" by
Improvmg the ,,011 water and vegetatIve ba"e,
and by mItIgatmg harmful envIronmental pe"t
and dI"ea'Se problem" They al"o provIde a
broad range of me" and product" e""entlal to
mdustry, trade health and nutntIOn A'S 'Such,
agrofore"try ha" hIgh potentIal to alleVIate
many farm and envIronmental problem"

Agroforestry I" a practIce of
deltberately growmg or retammg tree" or
"hrub" WIthm an agncultural or pa"toralland
u"e "y"tem, eIther under the "arne form of
"patIal arrangement or m temporal "equence
There are both ecologIcal and economIC
mteractIOn<; between the vanom components

8 AGROFORESTRY FIELD MANUAL FOR MALAWI



More sImply put agroforestry IS any
use or plantmg of trees by farmers wlthm the
farm or homestead tor a vanety of purposes
wood fodder fruItS, medlcme ~hade, soIl
Improvement, water conservatIOn, etc
Agroforestry IS more than mtercroppmg trees
wIth food ClOpS, It combmes crop and lIvestock
productIOn wIth forestry dctIvlties to Improve
or prevent further degradatIon of ecosystems
(WIlson KangandMulongoy, 1986) Because
of the orgamc matter added WIth nutnent
recyclIng, agroforestry can help sustam and
Improve farmland productivIty WIth a greater
range of outputs from the same area of land
PotentIal contnbutIOns of agroforestry are
outlmed below

Fuelwood

Globally, more than 2000 mIllIon
people depend on fuelwood for cookmg
Wlthm 5 years, 3000 mIllIon people WIll face
acute fuelwood shortages worldwIde
Fuelwood IS estImated to account for 93% of
the total energy consumed m MalawI (Anon,
1981) Energy IS the most Important use of
wood m volumetnc terms As wood supplIes
declme, efforts to fmd and collect fuelwood, a
responsIbIlIty fallIng mostly on women and
chIldren reduce the time and energy aVaIlable
forothelImportant actIvItIes Wood shortages

CHAPTER ONE BASIC CONCEPTS

force people to u~e alternatIve sources offuel
In parts of the south, maIze, stover and anImal
manure are used for cookmg ThIS depnves
lIvestock ofvaluable feed, and SOlIs ofneeded
organIc matter

Sod Improvement

Trees and shrubs have benefIcIal
effects on SOlIs Some trees mcrease soIl
nutnents by fIxmg nItrogen All trees mcrease
soIl orgamc matter, WhICh helps Improve the
aVaIlabIlIty of water and nutnents Tree cover
also helps to reduce soIl temperature, whIch
decreases evapotranspIratIOn makmg more
water avaIlable for crops

NItrogen flxmg trees and shrubs have
orgamsms m or around theIr roots that fIX
mtrogen from the aIr, makmg It aVaIlable to
the tree Most legummous trees fIX mtrogen
usmg eXlstmg organIsms m the SOlI Seeds
from other mtrogen flxmg trees need to be
moculated WIth appropnate bactena when
planted When the folIage of these trees are
added to the soIl, mtrogen and other nutnents
are released and made aVaIlable to crops
Leaves and pods of mtrogen-flxmg trees
usually make excellent fodder because oftheIr
hIgh protem content The resultmg manure
can then be returned to the soIl

AGROFORESTRY FIELD MANUAL FOR MALAWI 9



CHAPTER ONE ROLE OF AGROFORESTRY

Useful agroforestry trees to grow wIth
crops are those wIth deep root systems Once
well establIshed, they are less vulnerable to
drought Trees help to recycle nutnents from
deep soIl depths to the topSOIl, thereby
Improvmg SOlI fertllIty

Fodder

The productIvIty of smallholder
11vestock IS low ThIS IS reflected m slow rates
ofgrowth and maturatlon, extended partuntlon
mtervals, lIrruted quantIty and duratIon of mIlk
productlon and hIgh mortalItles The pnmary
constramt to Improved productlvity IS nutntIOn
and dIsease LIvestock commonly exhIbIt
pronounced defICIencIes m energy, protem and
sometlmes phosphorous Avallable forage
supplIe~ are further affected by expandmg
cultlvatIOn, WIdespread burnmg, tree-cuttmg,
and shortened fallows In general, the supply of
dry-season forage, mostly grass, IS below ammal
mamtenance reqUIrements ThIS IS especIally
true among pregnant and lactatmg females, as
well as young stock Agroforestry practlces
can addre~s nutntIOnal constramts through
plantmg SUItablefodder trees and shrubs Leave~

andpods from the~e plant~ canproVIde mcreased
energy and protem levels to lIvestock dunng
lImItmg tlmes of the year

Conservation of Natural Resources

Many agrofore"try technologIes aSSIst
m the con~ervatIOnofnatural re"ources These
technologIes reduce defore"tatlOn by
decreasmg the dependence on cuttmg wood
from natural forests Farmers WIll produce
more fodder to Improve lIvestock nutntIOn
dunng the dry season when fodder IS scarce
and of low nutntIOnal value ThIS WIll help
reduce overgrazmg around VIllages Increasmg
the abIlIty of farmer" to grow much of theIr
wood and fodder need" WIll help preserve the
bIOdIVersIty ofnatural woodlands and forest"
In many "teep area~ farmer" are cultIVatmg
hIghly erodable soIl" Usmg agroforestry
techmque" for erOSIOn control, farmers WIll
help conserve ,,011 and water that would
otherwI"e be lo"t, whIle mamtammg the
prodUCtiVIty of theIr farms

Other Product., and SerVIces

In additlon to fuelwood fodder and
Improved ,,011 fertilIty agrofore~try practIces
yIeld other Important product" and ~erVIce~ of
value to the farmer These mclude food from
leaves, seed." nuts fruIt~ roots and gums a
WIde vanety of medIcme~ and msectIcides
denved from dIfferent parts ofcertam speCIes,
honey, fIbres for stnng and ropes, resms,
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dyes, and tannms for a range of uses Many
trees also have cultural uses and values All of
these products can generate Important sources
of cash to meet dIfferent farm and domestic
needs

Summary

Agroforestry practIces can provIde a
valuable source of food and mcome-earnmg
products, as well as mgredients for many
tradItIOnal and modem medicmes In addItIOn,
trees act as a carbon smk, helpmg to reduce
global warmmg and as natural genebanks to
help conserve bIOdIversIty Trees stabIlIse
hIllSIde SOlI and reduce eroSIOn from water
run-off, they also help recycle nutnents from
deep SOlI depths to the surface Those that are
mtrogen fIxmg act as natural fertIlIsers by
absorbmg and fIxmg mtrogen from the air
Trees help to counter adverse clImatIc
condItIOns by reducmg the damagmg effects
of heavy wmds and rainstorms on SOlIs and
crops, whIle Improvmg water mfiltratIOn and
ItS aVailabIlIty to plants Many trees proVIde
shade to people and lIvestock and supply
valuable fodder from theIr folIage and pods
Wood from trees IS essential for fuel and
constructIOn m the absence of cost-effective
alternatives Certam speCIes are cultIvated
commercially for fruItS, oIl, tImber, fuelwood,

CHAPTER ONE BASIC CONCEPTS

latex and gums, proVIdIng Income and
contnbutmg to the local economy and export
earnmgs As the rna]or user of land, water and
IIvmg resources, farmers mevitably play a
VItal role In the conservatIOn of natural
resources Helpmg them adopt sustamable
agroforestry practices WIll bnng sIgmficant
economIC benefits whIle alleVIatIng
envIronmental degradatIOn
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CHAPTER Two: NURSERY CONSTRUCTION AND MANAGEMENT

INTRODUCTION

ThIS chapterdIscusses the constructIOn
and management of on-farm nursenes to
Increase tree planting on farms The focus IS
to demonstrate how tree nursenes can be
owned and operated by groups or indIvIduals
usmg sImple techmques of propagdtIOn wIth
local matenals that reqmre less labour and
management The SIze and practIcalIty of
such nursenes make them better adapted to
'Smallholder condItIons For these reasons,
they are becommg mcreasmgly Important,
especIally where access to government
nursenes IS lImIted or absent

NEED FOR TREE PLANTING

Tree plantmg m rural MalawI IS
becommg mcreasmgly urgent m order to
address escalatmg problems ofenvIronmental
degradatIOn ThIS mcludes deforestatIOn, soIl
eroSIOn and runoff, overgrazmg, declmmg
soIl fertIlIty, dlminIshmg groundwater
supplIes, loss of bIOlogIcal dIversIty, and
shortages of fruIt trees, ammal fodder, and
wood for fuel and bmldmg matenal Tree
propagatIOn to meet these needs has
concentrated largely on centralIsed
government nursenes It IS now clear that

government organISatIOns alone cannot
overcome the magnItude of MalawI's
envIronmental concerns The rural farming
populatIOn must be actIvely mvolved ThI'S
necessItates complementary approaches for
tree propagatIOn that reflect prevailIngresource
constramts and dlffenng pnontIes ofindIvIdual
farmers country wIde The goal must be to
Improve the effICIency of tree productIOn by
educatmg and motIVatmg farmers to become
self-suffICIent m raIsmg theIr own 'Seed and
seedlmgs ThIS wIll reduce problems of
centralIsed productIOn and dlstnbutIOn of
seedhngs the use of polythene pots and the
costs to farmers WIth wIdespread adoptIOn
germmatIOn and surVIval rates of nursery and
planted seedhngs wIll greatly Improve ThIS
wIll mcrease the stocks of trees on farms
throughout rural areas

NURSERY DESIGN
AND CONSTRUCTION

General ConSIderations

The purpose of estabh'Shmg tree
nursenes IS to prOVIde a protected SIte for
young seedlmgs so that they are strong and
healthy when outplanted m the fIeld Nursenes
also protect seedhngs from theft, and from
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CHAPTER Two NURSERY DESIGN AND CONSTRUCTION

damage by ammals, people wmd and ram
A major objectIve of thI'> chapter I'> to show
how the '>urvival and vIgour of outplanted
'>eedlIng,> can Improve by promotmg nur'>ery
techmques that encourage good root
development The type of nursery
recommended IS mexpensIVe fleXIble and
,>ustamable by farmers

Key Components of On-Farm NurserIes

Sound nursery management begms
wIth good desIgn Permanent nur'>enes reqUIre
extra planmng to allow for effICIency m
management and labour acce'>'> to water, and
adequate space for work storage and
expansIon The nature and scope ofthe planned
agroforestry actIVItIes m the commumty
determme the type and "Ize ofnur'>ery reqUIred
The nursery enVISIOned here IS ,>mall and
permanent for ease of management Nursery
owner" may mvolve one or more famIlIes
orgamsed groups offarmers or specIal mterest
group'> ,>uch a'> burley tobacco club,>, women',>
groups, schools or cooperatIves Key pomts
m establIshmg nursenes mclude

• Practzcallty Nursery deSIgn and layout are
cntical for ea'>e of management cost, and
labour effIcIency Nursery SIze and locatIOn
should reflect the number and type of trees

reqUIred WIth proXImIty to water and the
homehold(,» mvolved Use local matenals
to mimmise cost" of external mputs
Nur,>ene<; are estabh,>hed durmg the dry
sea<;on to reduce conflIcts WIth farmmg

• Feltzle Nursery SOll Use fertIle topSOil,
ennched WIth ammal or compost manure
A loamy texture I'> preferred, WhICh may
reqUIre the addItIon of sand for clay sOlIs

• Sound Plopagatwn Techmques SImple
but sound management practIces are
outhned for both potted ~eedlIngsand bare
rooted ,>tock m rat <;ed seedbeds Pros and
con'> of each are pre~ented as dIctated by
local condItIon'> and constramt~

• Care and Management Nursenes need
careful tendmg, mcludmg regular watenng,
weedmg and protectIOn from browsmg
ammals, pest,> and dI'>eases Newly
germmatmg seedlIngs may also reqUIre
protectIOn from dIrect sunlIght and ram

• Root Prumng Regular root prumng of
sIde and tap roots encourages dense, sturdy
root sy,>tems for mo,>t ~pecies Shorter roots
reduce damage when uplIftmg or movmg
seedlIngs WhICh make fIeld outplantmg
eaSIer WIth better seedlIng establIshment
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CHAPTER Two NURSERY CONSTRUCTION AND MANAGEMENT

• Alternatives to Root Prumng Some tree
specIes such as Faldherbw alblda are easIly
damaged by root prunmg These specIes
can be planted out when young, before theIr
roots penetrate through the pot mto the
ground, aVOIdmg the need to root prune
They can also be ralsed m open tubes on
elevated wife-mesh platforms Contact wIth
alr prevents roots from penetratmg through
the tubes

• Qualzty Seed Collectmg and stonng good
quahty seed from local sources IS Important
for sustamablhty and cost effIcIency
GUIdelmes are offered for collectmg local
seed Seed pre-treatments whIch ensure
umform and rapId germmatIOn are descnbed
for dIfferent types of seed, wIth mstructIOns
for sowmg and spacmg

SIte SelectIon and Layout

Choose a sIte that IS convement for
ease of management, protectIOn, shade, and
watenng (I e near a rehable water source)
AVOId hIlly sItes as they reqUIre consIderable
levellmg and make water carrymg dIffICUlt
Nursery SIze depends on the number of
seedlmgs needed A rough gUIde IS to plan
about 10 m x 10 m for every 5,000 plants

The nursery sIte should be ea~y to
reach by foot Select sItes close to the plantmg
areas m the fIeld Remove grass and other
unwanted matenal, and level the ground wIth
a hoe Compress loose soIl by stampmg on It
Remember that thIS soIl WIll not be used for
growmg the seedlmgs A shght slope WIll
help to dram off excess surface water
ProtectIon from prevalhng wmds IS also
deSIrable A large tree m one or two corners
of the nursery IS useful to provIde shade for
workers and to protect young seedhngs from
extreme weather Shade for young seedhngs
IS dIscussed more fully later Nursenes wIth
prepared seedbeds for bare-rooted stock need
well dramed, fertIle soIl The best soIl IS
loamy m texture, wIth a loose crumbly
structure Nursenes that use onlycontamensed
seedhngs need not be as selectIve, smce
SUItable soIl or mIxtures can be brought m
from outsIde

A sketch of the nursery layout IS often
useful, partIcularly for larger communal or
group nursenes The sketch should show the
SIze and locatIOn of germmatmg seedbed~,

potted seedlmgs, compo~t pIleS pathways
storage space, and water sources An example
IS shown m FIg 1 FIre hnes 1- 3 m WIde may
also be needed around the fence penmetre
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FIg 1 Layout for larger communal nurserzes
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CHAPTER Two NURSERY DESIGN AND CONSTRUCTION

ConstructIon

Levellmg and Terracmg
After determInIng the Size of the

nursery, the first task is to terrace the slope If
it IS more than 10 degrees Make terraces at
least 5 m wide to allow space for 2 or more
beds, mcludIng access paths After levelhng
the site, remove all large "tone" and compress
the sOil pnor to comtructIng the nursery bed"
Thereafter, plant ...mtable bmdmg gra......e..., ...uch
a... vetIver or napier, on the bank" to help
...tablh ...e the terraces Terrace banks may
serve a dual role for multlplymg the ...e gra...ses

Nursery Beds and Land Area
The area needed for the nursery

depend... on the total number of tree... reqmred
In general, a bed of 5 m2 IS needed for 1000
seedlIngs regardless of whether seedhngs are
rmsed In pots or as bare-rooted stock Double
thiS area to allow space for work, walkway",
shed", etc Make the Width ofmdivldual beds
about 80-100 cm to allow easy acce"s to all
"eedlIng" Make walkways between bed... at
least 60 cm Wide Thm, for 5,000 ...eedhngs,
the area needed I'" 10m2 x 5 (50 m2

) Increase
thiS to 20 m2 x 5 (100 m2

) If the pots used are
large, or Ifbare-rooted plants are Widely spaced
In seedbeds Arrange beds In blocks of 500 or
1000 to make stock takIng easy Do thiS by

makmg beds 10 or 20 pot... Wide by 50 or 100
pots long Ifpossible onent the long dImensIon
ofthe beds east-wesUo give tree... moreumform
expo"ure to the sun by redUCIng edge effects

Bare-Rooted vs Potted Stock

SeedlIngs may be grown Without
contamers for practIcahty Bare-root eedhngs
Involve "'OWIng ...eed directly mto a pecially
prepared seedbed from WhICh ...eedhng are
extracted for outplantIng m the fIeld U e of
bare-root stock "'Imphfle... nur...ery operatlOm
by ehmmatmg the co"t... and labour mvolved
WIth contaIners They areespeCIallyconvement
where dl ...tance... between the nursery and
plantIng "'Ites are short The pros and cons of
U"Ing bare-root v... contaIner... are ...hown In
Table 1 Management dIfferences are dl ...cU<.;sed
later

Nursery contalller" faCIlItate
transportmg seedhng" over long dIstances
ContaIners also mlmmise the n"k of dryIng
out and disturbance to the roots For thl"
reason contamer<; are recommended m area...
WIth dry chmate... and long travelhng dl <;tances
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TABLE 1 ADVANTAGES AND DISADVANTAGES OF BARE-RoOTED STOCK VS CONTAINERS

Bare-Rooted Stock

Advantages

Contamers

Advantages

• They are eaSier to transport due to less • Seedhngs canbe spaced closer, to save space,
weIght whIle tIme m the nursery IS usually shorter

• Transplantmg takes le% tnne

• Less care IS reqUIred m the nursery

• Contamer costs are absent

• Seedlmgs are usually larger and reqUIre
less protectIon after outplantmg

Dlsadvantages

• Pots can be moved to the plantmg SIte well
before outplantmg If watenng can be
contmued

• Root growth IS contamed m a package that IS
eaSIer to transport, mmllll1Smg exposure or
drymg out

• Potted plants may surVIve better, and root
dIseases are less common

Dlsadvantages

• Seedlmgs need more space, and more • Pots are expenSIve and labour demandmg
tIme m the nursery

• Nursery condItIons and soIl must be of
good quahty

• RISk of damage to plant IS hIgher smce
the roots are exposed to aIr after extractIOn
from the seedbed for outplantmg

• Pots are more dIfficult to transport because
of therr SIze and weIght

• Seedhngsoftenrequrrefrequentrootprunmg,
whIch IS labour mtensIVe wIth nsks of root
damage

• Seedhngs are usually smaller when planted
out, requmng more care and protectIOn untIl
well estabhshed
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Nursery Soil

FertIle ~OIl for the seedbed I~ desIrable
to grow healthy "eedlIng~ Prepare the ~OIl or
mIxture close to the nursery ~Ite The soIl
mIxture should maIntaIn a balance of good
draInage and nutnent content A sUItable
mIxture consIsts of 2 parts fIne, fertIle topsOIl
to 1 part farm-yard or compost manure If the
latter IS not aVaIlable u~e fertIle fIne-graIned
sandy-loam soIl from the garden, or from
beneath acacIas or other ~OII-lmprovIngtrees
If necessary, mIx the soIl wIth 1-2 parts sand
for better draInage, especIally wIth clay soIl
The key POInt 1<; to aVOId extreme matenals
Pure sand retaInS lIttle mOIsture and ha~ few
nutnents, whIle pure clay fluctuate<; from
water-loggIng when wet to hard and crackIng
when dry A <;andy loam IS Ideal because It IS
IntermedIate In texture and 1<; well-draIned
These are Important for root development

ImporlantnuNerywo~

AVOId sOlb Infe~ted with root worms
or other pests Too much organic matter may
also lead to dl<;ease~ In pel manent or long
term nur<;ene~, change the ~OIl ofthe seedbed,
or treat it WIth fungicide before each planting
to reduce dlsea~es

Seed

An adequate supply of qualIty seed IS
needed for the reqUIred ~pecle~ oftrees DetaIls
of seed collectIOn ~torage, and treatment are
dlscus~ed later In the chapter

Tools and Construction MaterIals

Pangas, hoes and watenng cans are the
mam toob needed The~e tooh are used to
prepare the nursery Site and ~eedbed~, to extract
<;eedhng~and their root mass from ~eedbeds, to
prune root"" and to water the seedhngs Watenng

~-----18- .'_.~

\: ~
~--------
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Matenals
for nursery
constructwn

and managIng bare-rooted and potted
seedlmgs, focusmg on procedures that are
SImple practIcal and effIcIent These Include
careful tendIng such as regular watenng
weedIng, androotprunmg, as well as protectIOn
from broWSIng ammals Good practIces also
reduce rIsks of pests and dIseases, and
mInImISe the need for remedIal controls

Treatments for Seed GermmatIon

Seed pre-treatment IS needed before
plantmg some tree speCIes These are bnefly
dIscussed below Table 8 on page 98 presents a
lIst of recommended agroforestry speCIes,
mdicatmg the seed treatment necessary for each
The baSIC types ofpre-treatments are as follows

Some seed reqmres no treatment, generally
plant fresh seed due to short ViabIlIty

Soak m water at room temperature for 48
hours Use ordmary tap or stream water
Plant the same day

1

Wooden boxes plastIc washbasms and
other contamers at least 15-20 cm deep may
also be used as seedbeds Contamers should be
free drammg Shallow contamers (less than 15
cm) should be used only to grow seedlIngs for 0
transplantmg to mdividual contamers They
shouldnot be used to raIse seedlmgs to plantmg
out SIze because root development IS lIkely to
be madequate ThIS WIll result m poor SurvIVal
and growth m the field

cans are convement but buckets or large tm
cans wIth holes m the bottom WIll work fine

NURSERY PRODUCTION
AND MANAGEMENT

Sound nursery techmques are essential
for prodUCIng strong, healthy seedlIngs ThIS
sectIOn dIscusses nursery techmques forraIsmg

Soakmg seedfor 48
hours m ordmary water

after hot water
treatment
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5 Crack the shell and plant the seed wIth the
cracked shell on the same day ThIS IS for

~ 1/2 tsp su~ar

~ 1/2 tsp motulanl

o 'OmlwaterAa~ ",,,,,,....t

6 NICk off end of seed wIth naIl clIppers or
kmfe to allow entry of water ThIS IS
extremely effectIve for certam specIe<;,
but IS labour mten<;Ive (1,000 seeds per
person hour) Do not apply hot water
treatment after openmg the seed coat

seeds that are dIffICUlt to extract wIthout
damagmg the seed

Sun-drymg
ofLeucaena

seed and
moculatzon

recIpe

Leucaena seed needs InOCulatIOn wIth
rhIzobIa to enable the plants to fIX aIr mtrogen
wIth theIr roots Use proper rhIzobIa for the
Inoculant, aVaIlable In 50 g aIr-tIght packets
from SoIl MICrobIOlogy at ChItedze The
Inoculant can be mIxed Into a <;lurry so that It

Inoculatzon of Leucaena Seed

Remove the fleshy pulp and plant the
same day

Soak m hot water at 65°C for 10 - 15
mmutes Do thIS by bOllmg a pot of water
WhICh IS removed from the fIre and left to
SIt for 15 - 20 mmutes Then place the seed
m a cloth bag or sock and Immerse It fully
m the water for 10 - 15 mmutes Remove
the <;eed from bag and sun-dry for 15 - 20
mmutes Plant the same day

Steps m hot water
treatment

4 Crack the shell and extract the seed, plant
the same day

3

2
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Lay the seedbed out on levelled ground,
enclosedby a frame ofwooden boards orplanks,
tree branches, palmfronds, SISal poles, orsedlOns
of banana stems wIth a diametre of 20 em The
frame prevents crumblmg and eroslOn of the
seedbed sIdes Construct the seedbed 60-90 em
wIde by 1m or more m length If the seedbed IS
to be used for several years, make the sIdes of
rock, bncks, concrete blocks, orpretreated, well
seasoned wooden planks to aVOId rottmg, msect
attack, and fungal growth Secure the SIdes WIth
wooden pegs of sharpened stICks about 30 em
long Raise the base of the SIdes about I em
above ground level to faCIlItate honzontal root
prunmg

WIll stick to the seed Soli from around eXIstmg
Leucaena plants can also be used as It should
contam the necessary rhIZobia

Procedure U~mg a pot, mIX a solutlOn
compnsmg 1/2 teaspoon of moculant, 1/2
teaspoon of sugar, and 20 ml of water for
every I kg of Leucaena seed FIrst, pre-treat
the Leucaena seed m hot water as descnbed
above under treatment 2 Take the seed out of
the hot water and stIr WIth the moculant until
the seed IS covered wIth moculant Sun-dry
for a few mmutes and plant the same day

Bare-Rooted Stock

Seedbed Preparation
The type of seedbed recommended IS

modeled after the Swazlland Bed, WhICh IS a
raised seedbed for growmg open, bare-rooted
seedlmgs When large enough, outplant the
seedlmgs dIrectly m the fIeld wIth a ball of sOlI
around theIr roots

r
~5-20cm.v

1

}

ROOT
Sl..OCK

Bare-rooted
seedlmg wlth
cube ofsml
after
extraction
from seedbed

Seedbedfor bare
rooted stock

.-- 100 0'/1 lOVl~--+
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After constructIng the "eedbed, fIll the
frame wIth prepared nur'Sery ,,011 (see above),
keepIng the sOlI surface level wIth the top ofthe
frame Allow the 'SOlI to settle for a few day<;
and add more sOlI If necessary

Sowzng the Seed
Use a small stIck or fInger to make

furrows about 10 cm apart along the length of
the seedbed Leave a space of 5 cm from the
seedbed frame TIe 'Stnng~ acros'S the 'Seedbed
as a gUIde for makIng furrow<; and SOWIng seed
ThIS ensures regular spacmg to reduce
competItIon It also makes cultIvatIOn and
extractIOn eaSIer Furrow depth should be
roughly 2-3 tImes the smallest dlametre of the
~eed For example, make furrows about 1 cm
deep for medlUm-'Slzed <;eed such a'S Senna
\tamecl Leucaena and Fmdhel bta alblda For
larger seed such a<; Glzlludta seplUm, Acac za
galpl1lu and Acaua 11lg1escem, make furrows
I 5 cm deep Furrow<; for <;mall 'Seed <;uch as
Sesba11la 'ie\ban and To(ma cllzata <;hould be
about 0 5 cm Uthe furrows are too 'Shallow the
~eed may become expo:-.ed to the 'Sun and dry
out If too deep, newly germInatIng plants may
choke and dIe

StartIng at one end of the seedbed <;ow
~eed~ about 5 cm apart For seed.., of low
vIabIhty, "OW 2-5 'Seed'S together In ca<;e 'Some
~eeds faIl to germInate Cover the seed WIth

SOlI and compre<;<; the <;urface hghtly TIny <;eed
can be mIxed WIth 'Sand and <;pnnkled evenly
along the furrow After germInatIOn thIn out
the 'SeedlIngs <;0 that there are 5 cm between
plants ThIS reduce", competItIon and crowdIng
A seedbed 1m x 0 6 m WIde WIll produce about
100 seedlIngs

Other management practIce<; are
dI'Scussed later under general nur<;ery care
WhICh apphe", equally to bare-rooted and potted
stock

Contamers for IndiVidual Seedlmgs

Preparatzon ofthe Slte
Pot<; are commonly med for rm"'Ing

",eedhng<; In MalaWI For greater effiCIency,
"eed 1'" often ..,own Into pot", to aVOId the need to
pIck out and tran<;plant the <;eedhng<; from
"eedbed<; Small ",eedbed", are recommended
for <;eed that germInate<; erratIcally, or whIch
ha.., que"'tIOnable VIabIhty U",e <;andy "'011 for
ea'Sier tran"'plantIng DIrect "'OWIng <;uch <;eed
Into pot<; can be co<;tly and IneffICIent became
of low germInatIon

The "'1te needed 1<; fIrm, level ground A
cambered 'Slope WIll encourage draInage of
exces<; water to aVOId fungal attack or dampIng
off Set up the pot<; In block'S about 1 m WIde to
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accommodate 500 or 1000 pots each ThIs
makes work eaSler, and facIlItates germmatIOn
assessments and stock takIng Block length
wIll vary WIth the SIze of the pots Stand pots
upnght m straight, even rows for umform
watenng and good growth Protect outsIde
rows from the sun (to aVOId stuntmg) by pIlmg
a wedge of SOlI against these rows

Pot Fzllzng
Polythene pots or tubes are the most

common nursery containers, but tm cans and
used Chlbuku packets may also be used Other
types of contamers mclude pots made of
ceramIC, wood, or banana leaves and stems

Posszble contazners for seedlzngs

Nursery containers should be at least 15 cm
deep, and from 8 cm to 12 cm WIde when flat
In general, contamers must be tough enough to
last 2 to 3 months, or as long as It takes for the
seedlmgs to be ready for outplantmg m the
field The bottoms may be open (e g ,polythene
tubes) or closed Tubes are preferred over pots
wIth closed bottoms because they allow better
drainage and help reduce the nsk of root
defOrmIties If closed, perforate the bottom
area so that water does not stagnate and cause
rot and fungal problems FIll the pots to the top
WIth prepared nursery soIl (see page 20), lIghtly
packmg It whIle fillmg The soIl wIll settle
about a5 cm from the top after watenng
Below thIs level, the SIdes of the pot may
collapse towards the mSIde, WhICh prevents
adequate watenng As the seedlmg emerges
and grows, add more SOlI Ifthe root collar drops
I 5 cm or more below the contamer's top

Sowmg
Water the pots about two weeks before

SOWIng so that germInatIng weeds can be
removed to reduce competitIOn Lay the seeds
flat (except seed ofAnacardlum occldentale
whIch IS planted upnght) Plant one or two
seeds m the mIddle of each pot Add extra
seeds If germmatIOn IS expected to be low
Push seeds Into the soIl WIth a thumb or stIck
to the reqmred depth based on seed SIze (as
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dI"CU'i"ed above undel bare-rooted <,tock) If
"eeds n"e to the "011 "urface after watenng
push them back down to the proper depth

Transplantzng from seedbeds to pots
ThI" ,,>ectIOn refer,,> to "eed that ha"

been "own 10 germ1OatIOn bed" due to low
vIabIlIty or smaIl SIze

Tran"plant "eedlIng" 10 the "hade on a
wet w1Odle"" day after the "eedbed and
conta1Oer" have been thoroughly watered and
"oftened WhIle hold1Og the top leave" lIft the

Przckl1lg out seedll1lgs from a seedbed

"eedhng<, after 100"en1Og the <,011 below the
root<; wIth a kmfe or trowel SeedlIng~ are
pncked-out 10 thI" way when they have one
set of leaves above the cotyledons (the fat
'<;eed leaves ) By then mo<;t <,eedl1Og~ are 3
8 cm taIl, and about 3 to 5 week" old, although
age vane" wIth "pecle" EarlIer than thIS,
<;eedl1Ogs are too delIcate to be handled Later,
they may be weakened by competItIon from
grow1Og under crowded condltIon~ 10 the
"eedbed If the <;eedlIng" already have a tap
root prune It WIth a "harp kmfe, or It may bend
on tramplant10g thl" may later 10terfere wIth
growth Tramplant the pncked-out seedlIngs
nght away 1Oto the mIddle of the contamer If
">eedlIngs cannot be planted ImmedIately, keep
them 10 mOIst soIl under shade Exposure to
sun and dry w1Od<; can kIIl "eedlIngs 10 a
matter of m1Oute"
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GENERAL NURSERY CARE

TImmg of OperatIons

Set up tree nur<;ene<; about 2-3 months
before the onset of the ram<; Thl<; allows
outplantmg m the fIeld to start <;oon afterward<;
(1 e, November to December) Remember
that most bare-rooted <;tock reqUIre<; more
tIme m the nursery

Early outplantmg IS cntIcal m order to
gIve the <;eedlmgs suffIcIent mOIsture and
tIme to become well-e<;tabh<;hed before the
on<;et of the dry <;eason Dunng thIS penod,
confhct<; wIth farmmg are lower, allowmg
more tIme to <;et up the nursery properly
There are al<;o fewer pe<;ts at thIS tIme Most
tree <;eedhngs should be planted m the nursery
dunng August or September although thIS
WIll vary for dIfferent <;pecles Some <;pecies
hke Se~banta ~e~ban need only 4-5 weeks m
the nur<;ery Plant such specIes later so that
they do not overgrow before outplantmg m
the fIeld Other specIes hkeAzadlrachta mdlca,
Khava nyaslca, and Tnchilla emetlca are
planted earlIer due to slow InItIal growth The
mam pomt 1<; to have nur<;ery seedhng<; ready
for outplantmg when the rams begm

Mulchmg
After sowmg, mulch seedbed or potted

soil WIth leave<; or gra<;<; to mamtam good SOlI
texture, and to reduce temperatures, evapo
tran<;plfatlOn and ero<;Ion Mulch al<;o mhibits
weed growth Choo<;e matenal that doe<; not
roteasily or attract m<;ect<; lIke termIte<; When
the seedlIng<; emerge remove the mulch WhICh
may be re-U<;ed for nur<;ery shade

Watermg
A ready, cheap <;upply of water to the

nur<;ery 1<; cruCIal for relIabIlIty Permanent
VIllage streams are Ideal, but the<;e are not
always aVaIlable where needed Well<; are
sometIme<; nece<;sary cost<; of whIch are
reasonable where ground water 1<; <;hallow
Pumps may facIhtate water hftmg e<;pecially
If large quantItIe<; are needed Whatever the
<;ourceofwater Itmu<;tberelIable partIcularly
dunng the dry <;ea<;on when watenng 1<; most
cntIcal Ifwater 1<; to be carned m a watenng
can the <;ource mu<;t be withm ea<;y walkmg
dIstance

The rule for watering H simple
adequate amounts of water are needed at
regular mterval<; Seed<; must be watered a<;
<;oon a<; they are planted Take care that they
are not left exposed to the sun, or washed to
the SIde of the pot For at least the fIrst month,
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water tWIce daily makmg allowances for soIl
type locatIOn and clImate whIch mfluenc,e
the amount of watenng needed Water m the
early mornmg and late afternoon Plants need
an average of3 - 4 watenng cans per 1000 pots
each tIme Check seedbeds and pots regularly
for adequate mOIsture to a depth of 20 cm
Never allow mOIsture levels to drop near the
wIltmg pomt Underwatenng leads to poor
root development and growth whIle
overwatenng may enc,ourage dampmg-off
dIseases (see ProtectIon below)

When watenng seedlmgs, take care
that they are not damaged or washed out ofthe
SOIl Add water slowly so It does not form
puddles or run off before It has a chance to
soak m To reduce the Impact of watenng,
place a bundle of grass or leafy branch over
the pots when watenng

ProtectIon

Shade
Shade may be reqUIred to protect

seedlmgs from sun scorch and exceSSIve water
loss (evapotranspIratIOn) dunng the fIrst
weeks ThIS IS cntIcal after transplantmg from
seedbeds to pots Shadmg also reduces damage
from heavy ramstorms Shade IS more
Important for the lower hotter altItudes of the

Shadmg ofa seed bed

country (e g , the Lakeshore plams, and ShIre
Valley) ThIS IS necessary for only a short
tIme, smce most specIes adapt early and well
to full sunlIght Shadmg for seedbeds and
seedlmgs should be about 75 cm hIgh and may
be fashIOned out of banana or palm leaves,
straw, grass or splIt bamboo AVOId heavy
shade and opaque matenals a~ deep shade
mterferes WIth plant growth, WhICh cause
seedlmgs to be weak and spmdly

Bl0wsmg ammals
Aroughfence ofstIcksorthom branches

Cdn be erected around small nursenes to protect
the seedlmgs from tramplmg and browsmg If
rodent~ or rabbIts are a problem, make the
fence thIcker and denser For larger nursenes,
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a well-constructed straw or reed fence may be
nece'lsary untIl a hve thorn-fence can be
e'ltabh~hedon the 10Slde (See Chapter') for
'lpeCle" recommended a'l hv10g fence'l ) Llv10g
fences are more permanent, reduce ma10tenance
costs, and offer multIple use'l, 'luch as fodder,
wood, frult'l and thorny matenal

Insect pests and dzseases
A vanety of pest'l and dlsease'l may

attack nur'lery tree 'leedl1Og'l In 'lmall-'lcale
nursenes, senou'l losse,> of trees to pests and
diseases are rare, partIcularly If mdlgenous
trees or a mix of 'lpecle'l are med Chemical
treatment'l are not recommended due to co,>t,
the danger of pOisomng people and ammals,
and nsk'l of environmental pollutIOn
Persl'ltence of chemical,> 10 the sOlI could
threaten benefiCial orgam'lm'l Thebe'lt method
to mmlml'le pe'lt'l and dl'lea'le I'> to mamtam
high ,>tandard,> of hygiene and management
SpeCifiC recommendatIOns follow

Ants and termItes Some 'lpecle'l oftree'l are
attacked by ant'l or termlte'l e'>peclally at the
Juvemle 'ltage ThiS may occur even With
healthy seedhng'> of species adapted to the
plantmg locale Reduce thl'> nsk by keepmg
pot'l and 'leedbeds free of 'ltlcks, weed'l, and
other debn,> Replace rotten seedbed frames,
and remove dead or dymg seedhngs Keep

'leedl1Og'l well-watered to prevent wIltmg, and
thm out overcrowded clumps of'leedhngs If
termite,> per'llstently attack seedlmg'l, a
pO'>'llble remedy l'l to treat the 'leedhng'l With
woodash which repel'l termlte'l Thl'> may be
done by e'ltabh,>h1Og a 5 cm layer ofwooda,>h
on the seedbed site Ifheavy rams are expected
before the 'leedbed IS prepared cover the area
With mulch to prevent the wooda,>h from
wa'lhmg aWdY Tree '>eedhng'l may al'lo be
protected afteroutplantmg by plac10g wooda'lh
mto the plantmg hole

Cutworms, caterpIllars, and suckmg
Insects Good nur'lery hygiene With frequent
m'lpectlOn will reduce the'le problems
Seedlmg'l With cut 'ltems may mdlcate
cutworm'> which 'lhould be dug up and
de'ltroyed Caterpillar'l 'lhould al,>o be removed
and killed Aphld'l and other 'luckmg In'>ect'l
came wlltmg Infected <;eedhng'l mu<;t be
removed and de"troyed

DIseases Dampmg-off IS the mO'lt common
nur<;ery dl'lea'le which IS caused by fungi
such a<; PhHophora, Pwhlllm and Fll'iarlllm
'lpp It may be pre-emergent when the ,>eed
rot'l 10 the '>011 before germmatmg or P0'lt
emergent when the young 'lhoot'l rot at '>011
level A common 1Odlcator I'> an outward,
Circular <;preadmg of 10fected centres The
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cause IS usually poor nursery hygIene and
management Problems and remedIes are as
follows

• Soil too nch m organic matter, whIch
encourages fungI gran th Remedy IS to
reduce the ratio of manure to soIl to 1 4

• Over»- aterlllg Remedy IS to water well but
do not cause water-Ioggmg condItions

• Seed SOl1n too densely nIth overcfOndlllg
of seedlIngs Remedy IS to space seeds
wIder, and thm out soon after seedlIngs
emerge

• DIrn tools and rough handlIng Remedy IS
to keep tools clean, and to treat plants wIth
care to aVOId mJunes that provIde entry
pomts for fungI

Thmmng

Good germmatIOn from densely sown
seed may cause overcrowdIng and
competItion whIch makes plants vulnerable
to dampmg off WhIle still small, thm seedlmgs
to the standard densIty 5 cm between plants
per row for bare-rooted stock, and I plant per
contamer for potted seedlmgs Done at an
early stage thmned plants may be used to fIll

gaps m the seedbed, ofpots where germmatIOn
has faIled

WeedIng

Weeds compete wIth seedlmgs for
nutrIents, water, and lIght AggressIve weeds
may dommate, weaken and even kIll tree
seedlmgs Weed potted stock and seedbeds at
regular mtervals, about once a week Failure to
weed regularly may resultm deep-rooted weeds
whIch are hard to extract wIthout damagmg the
tree seedlmgs Weedmg also reduces the
mCIdence ofarumal and msect pests that may be
attracted by the weeds

Rootprunmg

Root prunmg mvolves regulartnmmmg
of tap and SIde-roots whIle the seedlmgs are
growmg m the nursery It reduces development
problems WIth long taproots, J-shaped or
"corkscrew" SpITal roots by encouragmg a dense,
fibrous, lateral rootmg system ThIS type of root
bmds the SOIl togetherbetter, Improvmg seedlIng
SUrvIVal when outplanted The shorter dense
roots also make outplantmgeaSIer and rrummise
root deforrruties caused by bendmg or breakmg
longer roots Left unpruned, taproots of many
speCIes grow mto the compactedgroundbeneath
the nursery bed ThIS makes ItdIfficult to remove
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Root problems 1) closed pot wzth bent root, 2) open tube, no root prumng, 3) frequent
rootprumng, 4) elevated tube, mr prumng

seedlIng5 WhICh cause roOt5 to be damaged or
broken Such 5eedlIngs are unlIkely to grow or
survIVe well, even If they appear healthy In the
nursery

Root prumng wIll shock the seedlIngs,
especIally IfIt IS delayed, onfthe roots have grown
long before theIr fir5t cut Removmg the growmg
tIps of roots temporanly reduces the uptake of
water Seedlmgs need about 2 days m the "hade to
recover from thIS longer m dIrect sun Root prune
every2-3weeks andafew daY5beforeoutplantmg,
but never on the same day Alway<; 50ften the soIl
by watenng to make cuttmg ea5Ier To mmImI5e
<;tre<;s pruneearlymthemommg ormtheevenmg
when evapotrampIratIon IS lowe5t to mmImIse the
nsk of wIltIng

Potted Seedlmgs ElImInate small roots
protrudmg from the POt5 by sImply lIftmg the
POt5 and breakmg the rootlet5 Roots may also
be pruned WIth a sharp kmfe or panga ThIs IS
necessary for bIgger roOt5

Bare-rooted seedlmgs Root prune <;eedlIngs
by runnIng a thIn WIre or panga under the
<;eedbed at ground level Remove pegs or
5tones that Interfere WIth the operatIOn Use of
a WIre reqUIre5 2 people holdIng It taut whIle
movIng It down the length of the ,>eedbed A
panga, held WIth both hands, needs only one
person to fIrmly cut tap root<; along each SIde
of the bed Prune "Ide root<; by slICIng the SOlI
vertIcally WIth a kmfe or panga along and

32 AGROFORESTRY FIELD MANUAL FOR MALAWI



CHAPTER Two NURSERY CONSTRUCTION AND MANAGEMENT

Horzzontal and vertical root prumng ofa barewrooted seedbed usmg a panga

iflOm Kenya Woodfuel Development Programme m Mungala et al 1988)
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across the rows of seedlIng" ThIS forms a
"cube" around eaeh plant u<;ually 6-8 cm
WIde and 12-15 cm deep ("ee page 23)

AlternatIves to Root Prumng

Some specIes do not respond well to
root prunIng due to a fast groWIng root system
that I" "emltIve to dI"turbanee One "ueh
"peele" I" Fmdherbw alblda Two methods
are recommended to mInImISe Interference
wIth the root system for good growth and
establIshment

Early Outplantmg Outplant seedlIngs wIthIn
4 weeks of geImInatlOn, before the root<; grow
through the bottom of the tube or pot Into the
ground below

Au Plumng RaI"e <;eedhngs In open tube" or
sleeve" on a wIre-mesh platform elevated
above the ground Ar;, soon as the roots reach
the bottom of the tube and make aIr contact,
they cease growIng The root system IS not
harmed and tIne lateral root" WIll develop In
the tubes A platform may be re-u<;ed In the
same "eason by plantIng seedhngs In 2 lot~ of
150 about 3 weeks apart ThIs meam that the
second lot of seedhngs can be left on the
ground for up to 3 week" before transfernng
them to the elevated platform

PlatfOl m made out ofexpanded metal

Construction of wzre-mesh platform

Wzre-mesh platform for elevating pots of
F alblda
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The dIsadvantages of usmg a WIre
mesh platform are that the matenals needed are
expenSIve and not always aVaIlable However,
smce seedlmgs of tree speCIes lIke Fazdherbw
alblda are often needed m only small quantltles,
costs are low A frame of 100 x 60 cm WIll
support 150 seedlmgs usmg small tubes (15 cm
x 10cm) Twoexampiesofelevatedwire-mesh
platforms are Illustrated on page 34 The first
platform IS made ofexpanded metal WIth holes
smaller than the diametre ofapencIl A platform
WIth larger holes (e g ,chIcken WIre) WIll result
m loss ofsoIl from the tube The secondplatform
IS made of mosqUIto WIre spread and tlghtened
over a frame ofremforcmg bar WIth supportmg
bars ThIS IS more dIfficult to construct and not
as strong A platform 100 x 60 cm m Size needs
one bar of 330 cm, 8 bars of 70 cm, one pIece
of mosqUIto Wire of 120 x 80 cm and some
stnng Elevate the platform WIth stones or
poles

Hardemng Off

Hardenmg off IS the gradual reductIOn
of watenng and shade to seedlmgs, WIth
mcreased root prunmg dunng the last weeks
m the nursery ThIS helps to prepare trees for
the sunmer, hotter, and dryer conditlons they
are lIkely to face at the plantmg Site Without
hardemng, seedlmgs WIll expenence shock

when moved suddenly to a harsher
enVIronment

Watenng Reduce watenng from tWIce to
once a day 4-6 weeks before plantmg out
After a week, water every other day untll time
for outplantmg A word of cautIOn use
common sense when watenng smce thIS
depends on the state of the soIl and conditIon
of the seedlIngs For example dunng
exceptlonally hot and wmdy days, It may be
necessary to water tWice daIly Ifthe seedlmgs
begm to Wilt, they need watenng ImmedIately
to aVOId damage Do not water at mIdday
when evaporatIOn IS at ItS hIghest because the
seedlmgs may be shocked, espeCIally If cold
water IS used Also remember that over
watenng may cause fungal disease

Shadmg After 3-4 weeks m the nursery cut
the shade by half After another 2-3 weeks,
remove It completely Dunng the last weeks
m the nursery, expose seedlIngs fully to the
condItIOns they Will face after outplantmg

Root prunzng Gradually Increase the
frequency ofroot prunmg to once a week ThIS
wIll reduce root deformltles
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OUTPLANTING

PreparatIon

Outplant wIth care and foresIght to
mmImIse damage to young delIcate ~eedlmg~,

and to ensure optImal growth and survIval
TImely outplantmg means planmng the
nursery well m advance to gIve seedlmg~ the
best condItIons for good e~tablIshmentbefore
the onset of the dry ~eason It IS Important to
outplant at the ~tart of the rams choo~mg a
wet day If possIble WIth SOlI that I~ mOIst to
a depth of at least 20 to 30 cm Outplant early
m the mornmg or evenmg to aVOId heat and
hIgh evapotranspIratIon, WhIch may cau~e

seedlmg~ to WIlt Before outplantmg water
the seedlIng~ well and make ~ure they have
recovered from any root-prunmg

Most specIes are ready foroutplantmg
when ~hootdevelopment 1~ roughly m balance
WIth the roots For example WIth proper
prumng, seedlmgs WIth ~hoots 20 cm long
~hould have a root system 15-20 cm long
SeedlIngs WIth shoots much longer than the
roots may dIe back dunng a dry spell because
the root system IS msuffIcIent to support the
water and nutnent need~ofthe plant A word
of cautIon Overgrown seedlIngs WIth
damaged or deformed root~ have a lower

chance of survIval than ~maller ~eedlmgsWIth
normal root systems Thus, aVOId seedlmgs
that have not been root-pruned, or whose
shoots are taller than 20 cm ThIS may mdIcate
that the tap root~ have grown too deep, nskmg
damage when lIfted, and reducmg survIval
after outplantmg

Bat e-rooted stock Remove seedbed frames
Carefully slIce up the bed ~othateachseedlmg
IS extracted WIth It~ cube of SOlI to protect the
roots from damage and drymg out Seedlmgs
may also be lIfted WIth theIr root/soil mass
wrapped m large leaves, wet newspapers,
heSSIan cloth, or other matenal for transport to
the plantmg ~Ite Handle seedlIngs WIth care
dunng transport, whIch may be done m
buckets, boxes or other SUItable contamers to
mInImISe dIsturbance to the soil/root mass
To reduce damage and wIltmg, remove only
enough seedlIng~ at a tIme to outplant m one
two hours If the ~eedlmgs cannot be planted
nght away, keep them ~haded and covered
WIth wet ~traw or grass The message for
transport I~ clear any method WIll do, as long
as water loss and dIsruptIon of the root/soil
mass are mmimised

Potted seedlzngs Do not allow seedlmgs to
overgrow m theIrcontamers, espeCIally plastIc
ones, whIch may lead to root deformItIes such
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as J-shaped or spIralIng roots ThIS mcreases
the susceptIbIlIty ofseedlmgs to root dIseases,
causmg slow growth and poor development
form A general gmde IS to outplant when
seedlmgs are the same heIght as the contamer
(1 e equal to root length), wIth a stem at least
the thIckness ofa pencIl Fmdherbta alblda IS
an exceptIOn due to ItS fast growmg and
senSItive tap root (See Alternatives to Root
Prumng ) There may also be other speCIes that
respond m a manner SImIlar to Faldherbta
alblda At the plantmg SIte, remove the
contamer carefully to mmimise damage to the
roots and loss of SOlI If the bottom IS closed,
cut the bottom off WIth a sharp knIfe, then cut
the pot lengthwIse Remove the contamer
only after placmg the pot correctly m the
prepared hole (see below)

Plantmg

With both potted or bare-rooted
seedlmgs, dIg holes 30 cm deep by 30 cm m
dtametre In areas of low ramfall, enlarge the
holes Just before the rams to allow thorough
soakmg of the hole and surroundmg soIl ThIS
wIll Improve SOlI-mOIsturecondItions for better
growth and establIshment Loosen the SOlI at
the base of the hole to enhance root
development and to reduce waterloggmg after
storms

Place the seedlmg m the centre of the
hole, keepmg the root collar level WIth the
ground surface WIth the heel of the foot, pack
down the loose SOlI firmly If pOSSIble, water
the seedlmgs well and add mulch MIX m
farmyard manure to mfertIle SOlIs to get the
trees off to a better start As WIth other crops,
keep young seedlIngs free of weeds and
browsmg anImals until tall enough to mmimise
these dangers (see photo on page 85)
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OTHER METHODS OF
TREE PROPAGATION

Direct Sowmg of Seed

In agroforestry, an Ideal form of
plantIng trees IS to sow the seeds dIrectly m the
fIeld, as done wIth maIze and other crop" If
done well thIS method permIts larger numbers
of trees to be grown ThIS elImmates costly
labounous and tIme consumIng operatIOns
such as runmng nursenes and outplantmg
seedlmgs The dIsadvantage IS lower survIVal
rates and the need for greater quantItIes of
seed ThIS IS due to the greater vulnerabIlIty of
small plants to sun exposure dry spells, heavy
ramfall, pests, dIsease, and browsmg ammals
Poor VISIbIlIty of small genmnatmg plants
may also lead to accIdental tramplIng or
weedIng

The best speCIes for dIrect sowmg are
those yIeldIng hIgh quantItIes of seed that
germmate easIly, and whose mItIal growth
rates are fast Examples mclude Caesalplnw
decapetala Glmcldw seplum Leucaena
leucocephala, Sesbama sesban and Tephrosw
vogelll Teph10sw IS one of the few speCIes
that appears to perform better from dIrect
SOWIng than from nursery seedlmgs Other
speCIes showmg reasonable results wIth dIrect

sowmg mcludeAcacw galplnll, A mg1 escens,
A polyacantha Fazdhe1bw alblda Senna
swmea, ZlZlphus spp and some exotIC fruIt
trees such as avocado (Pe1sea amencana),
and mango (Manglfera lndlca)

DIrect sowmg IS best SUIted for alley
croppmg, short-term fallows, fodder banks,
lIvmg fences and contour vegetatIon stnps
Clear the land and open a shallow furrow, 2
3 tImes the smallest dIametre of the seed
Cover the seed lIghtly wIth SOlI, pressmg It
down gently MIX very small seed wIth sand
before sowmg Keep the area free of weeds
dunng the early growth stage

For mterventIOns usmg a WIder tree
spacmg, (e g woodlots, systematIC
lllterplantlllg, and boundary/homestead
plantIng), weed and loosen the topsOIl of the
plantIng SItes SOW 2-5 seeds at each plantmg
statIOn to the proper depth, covenng lIghtly
but fIrmly WIth soIl Clearly mark the tree
rows and/or boundanes to mlllImIse
dIsturbance tramplIng, and aCCIdental weedmg
of the trees For systematIC mtercroppmg and
boundary/homestead plantmg, mark each
plantIng statIOn WIth a "take or other VISIble
marker untIl the trees are well establIshed
ProtectIve fences may also be needed
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pomts from WhICh new branches and roots
WIll sprout Remove leaf and flower buds as
they tend to mhibit vegetatIve resproutmg

Propagatlon cuttlngs 1) take one year old
branch, 1 -2 cm m dzametre, 40 -80 cm long,
2) mark bottom end, remove leaves, 3)Just
before plantlng, cut off1 - 2 cm ofbottom

Plant cuttmgs as soon as possIble,
withm 24 hours Just before plantmg, cut 1-2
cm off the base wIth a sharp knIfe, smce ends
that have been exposed to air are less lIkely to
regenerate Plant the root end, wIth at least
two nodes, at an angle mto well-prepared, wet
SOlI to a depth of20-30 cm ThIs speeds up the
development of shoots and roots Large
truncheons may be planted to a depth 40 - 75
cm Replace and fIrm down the soIl Ideally,

xx

Some tree and shrub speCIes can
reproduce from sectIOns of stems WhICh stnke
roots when placed m the soIl Advantages of
cuttmgs are that seedlIngs develop rapIdly and
theIr genetic make-up IS Identical to the mother
plant Not all speCIes can be propagated thIS
way WIth some specIe~, cuttmgs may be
planted dIrectly m the fIeld, WhICh IS practical
and convement for farmers Others need mitIal
nursery care m pots or cuttmg beds wIth
regular watenng m good, well-dramed sOlI

PropagatIon from Cuttmgs

Take cuttmgs from decIduous trees late
m the dry season when the tree IS dormant, 1 e
before the sap has started to nse and before the
new leave~ appear For evergreen trees, take
cuttmgs early m the ramy season Do not take
cuttmgs when trees are m fruIt or flower
Select mature healthy trees, cuttmg young
vIgorously growmg branches that have had
one full year's growth Roots cannot develop
from new stem growth Most cuttmgs are 1 to
2 cm III diametre Larger ones, called
truncheons of 5 to 10 cm dIametre, may also
be used wIth some speCIes Separate the
cuttmg sectIOn from the lower and upper stem
wIth two clean angled cuts Mark the rootmg
end The cuttmg may vary from 40 to 200 cm
long Each cuttmg should have several nodal
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keep cuttmgs well watered untIl the roots have
formed In nursenes, stem cuttmgs are
commonly rooted m sand to reduce nsk of
waterloggmg Fungal decay IS also less lIkely
m sand SpeCIes that are capableofreproducmg
from cuttmgs are speCIfIed m Chapter 3 under
speCIfIC agroforestry technologIes

SEED COLLECTION,
PROCESSING AND STORAGE

HIgh-qualIty VIable seed IS essentIal
m raIsmg VIgOroUS tree seedlmgs ThIS reqUIres
IdentIfymg robust mother trees that are good
seed producers Collect seed from healthy
stands ofthe same speCIes to Improve offsprIng
VIgor and to mcrease genetIc vanabIlIty AvOId
trees that are young, dIseased, Isolated, poorly
shaped, or low seed producers Locate
collectmg SItes SImIlar to those where the
trees wIll be grown to help ensure
envIronmental adaptabIlIty Keep records on
seed locatIOn, altItude, soIl and clImate for
future reference

TImmg of Seed CollectIon

The optImum tIme for seed collectIOn
IS as soon as the seed IS mature and ready for
harvest Whatevermethod IS employed, collect

seed from fully npened fruIt.;; pIcked dIrectly
off the tree, or from those that have recently
fallen to the ground AVOId fruIts or .;;eed.;; that
have been damaged by msect.;; or mould If
not collected as soon a" they are npe, many
fruIt" may be eaten or spoIled by bud.;; m.;;ect"
or ammal.;; To check for npeness extract and
cut open a few seeds They should be whIte
and fum mSIde, and should fIll the seed coat
Some types of seed WIll not germmate If they
remam on the tree too long TImmg IS CrItIcal
for speCIes WIth dehIscent fruItS, smce the
seeds are lIght and ea';;Ily blown away by the
wmd

Methods of Seed CollectIOn

Natural or Induced Seed Fall
Thl';; IS the qmple.;;t method .;;mce no

speCIal .;;kIlls are needed Only a rake, ';;Ieve
and seed contamer are reqUIred Large pla.;;tlc
sheets or blanket.;; may al.;;o be .;;pread under
the tree for collectmg "eeds AlternatIvely,
keep the ground clean ofleave", branches and
undergrowth to faCIlItate seed collectIon
Collect seeds daIly to mImmIse msect attack
and fungal mfectlon Do not u.;;e thIS method
WIth dehIscent speCIes as the seeds may be
blown away before they can be collected
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Trees wIth Fruzts Intact
FruIts may be pIcked dIrectly off the

tree by hand Seed-bearIng branches may also
be cut wIth a saw or panga, takmg care not to
damage the tree FruIts may be reached from
the ground Ifthe trees are small Poles attached
wIth hooks may also be used to shake branches
to dIslodge the fruIts Try to collect seed from
the entIre crown as lowerbranches rnaycontam
seed of poor qualIty Tree clImbmg or use of
long-handled prumng shears may be reqUIred
for hIgher branches

Seed Drymg and Storage

Dry the fruIts or pods so that they open
up more qUIckly, then cover at mght to prevent
reabsorptIon ofmOIsture DnedfruIts ofmany
specIes may be shaken or beaten to remove the
seed For the latter, place the fruIts m a sack
or bag and beat It WIth a heavy stIck Be
careful not to damage orbreak the seed, WhICh
may mcrease susceptIbIlIty to dIsease and rot

There are many methods to dry seed
The most common IS to spread the seed out m
a well ventIlated SIte, and sun-dry gradually
over a few days Never expose seed dIrectly
to fIre WhICh may damage or ktllIt

Always aIm to sow or dIspatch seed
soon after acqumng It However, m some
cases, seed needs to be stored for future use
The longer the seed IS stored, the greater the
probabIlIty that It WIll lose ItS vIabIlIty For
many specIes, empty or damaged seed can be
separated by Immersmg It m water The good
seed smks, the bad floats If seed needs to be
stored for some tIme, fmd out what condItIons
are best for thIS, and how long It WIll stay
vIable A general rule IS to store seed m a cool,
dry and dark place, as heat, lIght and mOIsture
may actIvate seed germmatIOn Proper storage
of drIed seed wIll also mmlmIse attack by
fungI or msects Seed may be mIxed wIth ash
to reduce these problems smce treatment wIth
chemIcal msectIcldes or fungIcIdes IS too
expensIve

Afterdrymg and wmnowmg to remove
chaff and dIrt, place the seed m an aIrtIght tm,
plastIc bag, or other sUItable contamer
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Important pomt" to remember when
usmg sealed contamers mclude

• Never seal m mOlst seed
• Use clean, airtight contamer"

• AvOld opemng "eed contamer" unle""
absolutely necessary

• Label the contamer, showmg date,
specIes, and place of collectIOn

• SpecIfy the length of vIabIlIty, and If
possIble, the vIable seed per kg

VIllage stock<>
oftree seed

may be kept In

tradItIOnal
food stores

i"'" filii i W';ljitii f'/l""~.l""I~~"""~r'" ..,.,
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INTRODUCTION

Agroforestry shows high potential
as a complementary, low-cost approach for
sustamable agnculture (Hayes 1991, Simler
1992, Leach 1994, Bunderson and Hayes
1995) Its umversal appeal hes m the multi
purpose functIOns of trees to alleviate
environmental degradatIOn, whIle benefltmg
farmers directly With Improved farm yields
and secondary products Farmers must be
actl ve partners lO IdentlfylOg what
technologIes are most SUItable for their
needs

Research on Improved fallows,
mtercroppmg With FatdherblG alblda and
alley croppmg shows that maize yields can
Improve by 50-200% (Bunderson et al ,
1991, 1994, Jones et aI, 1993, Saka et al ,
1994, Kweslga et al 1994) More recent
work on mIXed tree lOtercroppmg (a
modified system ofalley croppmg) and relay
mtercroppmg shows SimIlar results (J
Maghembe personal commuOlcatIOns)
Contour stnps of vetIver or napier grass
reduce SOlI eroSIOn and runoff on steep
slopes These stnps may be combmed WIth
frUIt or other multi-purpose trees (MPTs) to
mcrease outputs and services Plantmg
MPTs on boundanes and homesteads, as

well as along nvers and roads, generates
Important sources offood, fuelwood, fodder,
shelter, and mcome Fodder and green
manure banks ofnutnent-nch tree legumes
prOVIde abundant supphes of hlgh-quahty
feed to hvestock, or green manure to crops

Most agroforestry practices prOVide
secondary products such as fuel wood, high
qualIty fodder, and shade Certam
agroforestry species are also reputed to
decrease mfestatIOn by Stnga, a common
paraSItIC pest of cereal and legume crops m
Afnca In many cases, supplemental
chemical fertIhsers can boost crop yIelds
by 50-100% ThIS has been achieved With
30-60 kg N / ha dunng the mltIal years of
alley croppmg, and WIth 20-30 kg P / ha
every other year m phosphorous defICient
SOlIs (Bunderson et al , 1991, 1993, Jones
et al ,1993) Many agroforestry practices
also supply essential orgamc matter and
other nutnents such as Mg, K, Ca, and S
(Jones et a1 ,m prep) WIthout mputs, these
nutnents can be hmltmg under contmuous
monocropplOg, WhICh IS commonly
practiced m MalaWI ThIS has senous
ImplIcatIOns for the current polIcy of
Importmg hIgh-analySIS Nand P fertIhsers
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ThIS chapter descnbe1> vanous soIl
conservation and agroforesty practIces for
addressIng specIfIc problems at the farm
level A summary of these practices wIth
plantIng InstructIOns begIns on page 92
(Tables 4 through 8)

CONTOUR RIDGING

Many agroforestry technologIes are
best planted on the contour to Improve theIr
functIOn and effectIveness ThIS helps to
reduce soIl loss and runoff whIle ImproVIng
water InfIltratIOn The nature of these
concerns demands a catchment-area
approach by the entIre commumty, otherwIse
the efforts may be compromIsed For
cultIvated land the fIrst task IS to delIneate
and buIld contour marker ndges throughout
the catchment Crop ndges are then alIgned
to the contour lInes

TradItIonally, marker ndges have
been delIneated by Government land
husbandry staff LackIng numbers and
support, theIr Impact natIOnwIde has been
low A change IS clearly needed to transfer
the reqUIred tools and skIlls to farmers, WIth
the ratIOnale tor commumty partIcIpatIOn
ThIS can be achIeved through awareness

campaIgns, on-farm traInmg, and the
formatIOn of VIllage conservatIOn
commIttees Contour ndgIng IS done dunng
the dry season to mInImISe labour conflIcts
WIth farmIng actIVItIes Other conservatIOn
measures can then be promoted such as tIed
ndges, check dams, storm drams, and
vanous agroforestry practIces

Common Errors m Contour RIdgmg

A prevalent problem In markIng
contour lInes IS that the Interval between
measurements IS too far apart to
accommodate terraIn IrregulantIes As a
re1>ult, contours often follow the slope Into
depressIOns ThIS encourages runoff and
erOSIOn, leadIng to gully formatIOn The
problem IS encouraged by USIng hand and
dumpy levels, rather than the A-frame or
lIne level The latter Instruments aVOId
common errors because the mtervals
between measurements are short They are
also cheap, fast and SImple to use (see detaIls
below) ThIS makes them appropnate for
farmers to Increase the area covered Box
and tIed ndges can reInforce contour ndgIng
by redUCIng runoff, espeCIally next to path1>
and draInage ways
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After the contour hnes are marked d

common error IS to ahgn the area between two
marker ndges to the upper ndge ThIS means
that the lower half may not be on contour The
correct procedure IS to ahgn the upper half of
the area to the top marker ndge, and the
bottom half to the lower one, meetmg m the
mIddle

The Lme Level and Its Use

The lme level IS a sImple mstrument
used m markmg contour hnes It IS cheap,
qUIck and accurate It consIsts of a mmlature
spmt level that hang'S by hooks from a taut
lme Details of It~ use follow

EqUIpment and People Needed (see figure
below)

• I hne level
• 5 mofstnng
• 2 sturdy "ticks, I 6 to 20m m length wIth flat

ends

• 1knIfe
• Pegs to mark coutour hnes WIth an optIOnal

carry-bag (about 100 pegs/ha for flat and
gentle slopes, 150/ha for medmm slopes, and
200/ha for steep slopes

• I hammer, stone, or large stake for dnvmg
pegs mto the ground

• 3people compnsmgaleaderwho w111 al'Soread
the hne level, and 2 a'S'Sistants, referred to as A
andB Note Atleastoneadultmustbepresent

U J

Equzpment and people needed lme level, strmg, 2 sucks, knzfe, pegs, hammer, 3 people
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Eqmpment Setup

I StandbothstIcks upnghtonfIrm level ground
Holdmg them together, use the kmfe to
mark a groove around each stIck at exactly
the same heIght above the ground The
grooves can be anywhere from I 3 to 16m
hIgh, as long as both are IdentIcal m heIght

2 Tieaknotmthecentreofthe5mstnng Then
attach the ends of the stnng securely m the
groove of each stIck

3 ASSIgn a grooved stIck to each assIstant, A
andB Suspendthe lme level from the stnng
WIth the centre knot between the hooks
ThIS prevents the level from slIdmg along
the smng

TestIng the Eqmpment

Test the eqUIpmentbefore gomg mto the
fIeld as follows

• Use a flat level surface lIke the floor ofa house
• Instruct A and B to hold theIr stIcks about 5 m

apart WIth the smng taut
• Mark the exact posItIons of the two stIcks,

then read the lme level
• A and B then sWItch places, and the level IS

read agam

• If the bubble m the level IS not perfectly
centred both times, check that the ground IS
level, and that the groove heIghts of both
stIcks are IdentIcal

Usmg the Level m the FIeld (see IllustratIons
on followmg page)

I Share out the pegs and hammer among the
team and move to a pomt 10-20 m below
the upper comer of the fIeld

2 Insert a peg at the startmg pomt, and
mstruct A to stand his/her stIck next to It
AVOId placmg the stick m holes and
depressIOns, or on stones, ndges humps,
or anthIlls

3 Instruct B to move 5 m along the estimated
contour lme B then stands his/her stIck
upnght on level ground, keepmg the stnng
taut Shorten or lengthen the stnng to
aVOid Irregular terram

4 The team leader then reads the poSitIon of
the bubble relative to the centre pomt of
the level He/she mstructs B to move up or
down the slope until the bubble IS
precIsely centred Then msert a peg at
the preCIse locatIon of B's stick
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The bubble
pomts to

Mr A The
team leader
says "Up"

toMr B

AfterMr B
has moved

up, the
bubble pomts

toMI B
Now, the

team leader
says

"Down" to
Mr B

MrB
moves down
slowly until

the team
leader says
"OK " The

bubble lS

now per
fectly

centred
(Drawmgs adapted by F Bodnar from Agroforestry Today, Vol 4, No 1)
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5 Leavmg B m place, A moves past B to
locate the next peg ThIS time, the team
leader mstructs A to move up or down the
slope When the bubble m the hne level IS
perfectly centred, dnve another peg mto
the exact posItion of A's stick

6 Repeat steps 3-5 to locate the next peg
ThIS contmues until the OpposIte sIde of
the fIeld IS reached

7 The team then moves downslope to the
estimated posItIOn of the next contour
hne, where steps 2 to 6 are repeated Note
that the steeper the land, the closer the
contour hnes A rough gUIde IS to locate
contour hnes 20 m apart on flat to gentle
slopes and 10-15 m apart on medIUm to
steep slopes

Note A and B alternate pOSItions to
even out errors If the hne level IS not perfectly
cahbrated However, such errors can be
aVOIded WIth proper testmg

THEA-FRAME

The A-frame IS made of poles shaped
hke the letter A DetaIls of Its use follow

EqUIpment and People Needed (see IllustratIOn
on page 50)

• 2 m of strong stnng
• I stone
• 3 wooden poles WIth flat ends, two that are

3 m long, and one about 2 m long
• 1 kmfe
• Pegs to mark contour hnes WIth an optIOnal

carry-bag (about 165 pegs/ha for flat and
gentle slopes, 250/ha for medIUm -slopes,
and 330/ha for steep slopes)

• 1 hammer, rock, or large stake for dnvmg
pegs mto the ground

• a team of 2 people, one of who must be an
adult

EqUIpment Setup

I Take the two 3 m poles and tie theIr tops
together TIe the 2 m pole across the other
two poles about 1 m from the bottom to
form an A shape

2 Hang a stnng, WIth a stone at ItS end, from
the top ofthe two vertIcal poles The stone
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~houldhang 5-1 0 cm below the honzontal
pole

3 CalIbrate the A-frame by ~tandmg It on a
level floor Then mark the exact spot
where the stnng cros~e~ the honzontal
pole The A-frame 1<;; perfectly level when
the ~tnng hangs precIsely over thI~centre
pomt Mark the two ~pots on the floor
Then reverse the posItIon of the two A
frame legs Ifthe calIbratIOn IS correct, the
stnng WIll stIll hang precIsely over the
centre pomt

Usmg the A-Frame m the FIeld

Use the A-frame only on calm days
smce wmd may dISturb the stnng

I Share out the pegs and hammer to carry,
and move to a pomt about 10-20 m below
the upper corner of the field

2 Insert a peg at the startmg pomt of the fIeld,
and posItIon one of the legs of the A
frame next to It AVOId placmg the legs m
holes and depressIons, oron <;;tones, ndges
humps, or anthIlls

3 Holdmg thIS leg m place, move the other
one around untIl the stnng hangs precIsely

Two people mark out a contour lme usmg
an A-frame From T Hlrst, m Klepe 1992

over the mark on the cro~<;; pole Insert a
peg at thIS pomt

4 WhIle holdmg the second leg m place,
pIvOt the fIrst one around untIl the stnng
hang<;; exactly over the mark agam Dnve
another peg mto the soIl at thIS pomt The
pivotmg process I~ Important because It
evens out errors If the A-frame IS not
calIbrated perfectly

5 Contmue pivotmg acros~ the ~lope untIl
you reach the end of the fIeld

6 The team then moves downslope to the
estImated posItIon of the next contour
lIne where steps 2 to 5 are repeated
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ALLEY CROPPING

Alley croppmg or hedgerow
mtercroppmg IS the cultIvatIOn of annual crops
such as maIze between hedgerows of woody
plants The major aIm of alley croppmg IS to
Improve soIl fertIhty and crop yIelds It also
Improves the effiCIency of chemIcal fertIhsers
so that rates can be reduced Hedges are pruned
two or three tImes dunng the year to prevent
shadmg of the crop, and to proVIde leafbIomass
for orgaruc manure and mulch Mulchmg thIs

Alley croppzng With hedgerows

matenal mto the crop alleys adds nutnents and
orgaruc matter to the topsOIl suppresses weeds,
and decreases erOSIOn and runoff Pruned
branches can also be used for fuelwood or racks
forhangmg tobacco The folIage ofsome speCIes
makes excellent fodder

Hedges m alley croppmg are generally
fast-growmg, mgh yIeldmg legummous shrubs
and trees WIth nutnent-nch folIage SpeCIes
recommended are Glmcldza seplum Leucaena
leucocephala Senna spectabdl,), Sesbama
sesban, and Tephroszavogelu ChOIceofspecies
dependson theenVIronmentand products der.;Ired
(see Table 2, page 59) Sesbama and TephroHa
are shorter-lIved than the other three speCIes, but
they are faster growmg Some speCIes lIke
TephlOsza and GllllCldza are easy to dIrect sow

EstablIshment and Mamtenance

DITect sowmg IS recommendeddue to the
mgh number ofplants requITed Nursery stock IS
best reserved for fillmg gaps due to the mgh costs
mvolved m raIsmg and transplantmg nursery
seedhngs DITect sowon the SIdes ortops ofndges
20 cm apart, and fun to one plant per statIon
Smce establIshment IS expected to be only 40
60%, thIs WIll help msure that we have one
survIvmg plant every 40-60 cm Ifnursery stock
IS used, spaceseedlmgs40cmapartforall speCIes,
exceptSenna spectabllls, wmch maybeplantedat
o9 to 18m due to ItS larger SIze Seed or nursery
seedlIngs may be planted on separate ndges or
mterplanted on the same ndge between crop
statIons CompetItIve effects on the crop WIll be
lowthe firstyear Thereafter, mtercroppmgWithm
the hedge may have to be abandoned If the hedge
becomes too dense or competItIve
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Planflng seeds ofhedgerow trees 20
em apart In a groundnut field

On flat terraIn or gentle "lope" "pace
hedgerow~ 54 m apart (6 ndge~ between
hedgerows) For "teep or erodIble land, space
hedgerow" 4 5 m apart on the contour (5
rIdges between hedgerows)

Do not count marker ndge" fallIng
In the alleys between the hedgerow" when
determInIng where to plant hedgerow" ThI"
means that the "pacIng between hedgerow"
WIll be greater than 4 5 m on steep slopes,
and greater than 5 4 m In flat area~ when the
alleys contaIn marker ndges AddItIOnal
hedges may be planted on marker ndges to
help stabIlIse them

Young tree,; benefIt from normal crop
weedmg and orgamc manures or fertIlI~er"

Protecflng young hedgerows and mazze field
from ammal damage usmg a sisalfence

applIed to the crops Imtial hedge
establIshment and growth may be retarded by
shade and competItIon from the taller and
faster growmg crops lIke maIze ThIS may be
<;enom Ifthe hedge,; are planted late Intercrops
may also smother the "mall hedge plants

To faCIlItate better establIshment and
growth hedges may be planted WIth shorter
growmg or late planted crop~ such as beans,
groundnuts, soyabeans cassava, sweetpotatoes
and even tobacco AlternatIvely, one or both
ndges next to the hedgerow may be planted
WIth beans or groundnuts The~epractIces have
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Above Prunmg Ghncldm hedges and leavmg the branches m the alleys Below Shak
mg of!the leaves, collecflng firewood, 1e-rzdgmg and mcorporaflng the leaves m the sOll

AGROFORESTRY FmLD MANUAL FOR MALAWI 55



CHAPTER THREE ALLEY CROPPING

other advantage~ the young hedge plants are
more VISIble, ~o they are less hkely to be
mIstaken for weeds and removed There I~ al~o

less conflIct WIth labour demand~ Ifthe hedge,>
are planted later WIth crop'> that are Ie,>,>
competitIve Fmally, becausetheestabh,>hment
of hedgerows I~ faIrly labour-mten~Ive, It
encourages farmers to start on ~maller plots
makmg the practice more manageable Smce
these plots are commonly rotated WIth maize,
the farmer should have all hIS or her farm under
alley croppmg wIthm a few years

Dunng establIshment hedgerows
need weedmg and may reqUIre protectIOn
from browsmg ammals and tramphng Smce
the hedges are sown along WIth crops, the
farmer should protect the fIeld as a whole
ThIS can be done through controlled ammal
herdmg by the commumty, or by establIshIng
dead or hvmg fences around the plots (see
Llvmg Fences, page 87)

Prunmg and Management of
Pruned MaterIal

Begm prunIng dunng the second
growIng season If the hedge~ are greater
than one metre In heIght ThI~ ~Ize wIll
allow the woody plant~ ~ufficient root
development and reSIlIence Prune branches

WIth a clean, upward ,>lantmg cut withm 2
weeks of crop plantIng The most meful
tool for prumng hedge'> I'> the tea prunIng
kmfe Prune agaIn after 6 to 8 week,> If
shadIng or competItIOn become apparent
DI~tnbute the fre,>h prumng'> m the furrow'>
and along the maIze ndge'> When the leave,>
fall off the woody branche,> may be collected
for fuel wood or tobacco tIe"

The most useful tool
for prunmg hedges
1S the tea prunmg
knzfe

Prune agaIn Just after crop harvest
ThI~ supphes mmt of the blOmas~ dunng the
year, and I~ therefore the mo~t Important
prumng There are two method~ to apply
leaves The fIrst IS SImIlar to that descnbed
above but cover the leaves and non-woody
~tem~ WIth soIl, or bury In the ndges WIth the
crop re'>Idues Do thI~ ImmedIately after
prunmg to aVOId nutnent los~e~ from leachIng
and expo'>ure to the ,>un, ram and WInd
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The second method mvolves stonng the
dry leaves for next season, and concentratmg
them around the germmatmg crop Note thIS
method IS practIcal only for very small plots
After prumng, transport the branches to the
household where they can be spread out on clean
ground to dry m the sun for one or two days
Then, shake off the leaves and store them away
from the sun and ram The stems may agam be
collectedforfuel orotherpurposes Next season,
apply the stored leaves m dollops around the
crop one to two weeks after plantIng A general
gUIde IS to apply a double handful of leaves
around each plantIng statIon (rmmmum of 120
g/statIon or 1 5 tons/ha) The dollops may be
buned m the soIl or applIed on the surface

Note Whatever method IS used, If the
bIOmass harvested IS low, concentrate the pruned
matenal on only part of the area under alley
croppmg (e g , half the area) OtherwIse the
bIOmass may be spread too thmly to have the
deSIred Impact

Applzcatwn oftwo handfuls of leaves at each planting station
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FertIlIser Supplements

Alley hedges contrIbute consIderable
amounts of organIC matter, nItrogen
potassIUm, calcIUm, magnesIUm, and sulphur
If resources permIt, supplemental chemIcal
fertIlIsers may greatly boost crop yIelds DUrIng
the InItial years of alley croppIng, N fertIlIser
at a thIrd or half the full rate IS recommended
until the accumulated bIOmass meets the
mtrogen demands of the crop Modest use of
phosphate at 20-30 kg P/ha every other year IS
also recommended In phosphorous defIcIent
SOlIs, smce trees contnbute only small
quantIties of P

Re-RIdgmg

If the rIdges are broken and rebUIlt In
the tradltIonal manner, the farmer wIll lose
one rIdge In each alley every othel year (alleys
have 5 or 6 rIdges dependmg on slope) ThI~

IS eqUIvalent to 17% to 20% of the cultivated
area YIeld reductIOns, If any, wIll be much
lower than thIS for crops lIke maize because
they are not sensItive to faIrly WIde VarIatIons
In plant populatIOn The farmer may also wIsh
to rebUIld the same rIdges each year so no
rIdges are lost, but thIS reqUIres more labour

AvaiiabIlIty of Seed

See Chapter 2 or contact your local
agrIcultural extemIOn agent

58 AGROFORESTRY FIELD MANUAL FOR MALAWI



CHAPTER THREE AGROFORESTRY TECHNOLOGIES

TABLE 2 RECOMMENDED HEDGE SPECIES WITH CHARACTERISTICS, USES AND MANAGEMENT

CharacteristIcs Leucaena Senna Glmcldw Tephrosw Seshallia \eshl1n
leucocephala spectahl!ls sepillm \'ogelu

Ecology & 'i00 1:l00 mm 6002000 mm 500 1200 mm 800 :2000 mm 5002000 mm
AltItude Range ramtall ba'ic or ramfall most ramfall baSIC or ramfall mo,t ramtall most ,011,

neutral fertile types of neutral neutral fertile s01l types mcludmg aCid '>alme
~Olls to baSIC SOlis SOlis 800 2000 mas I and water logged SOlis

01500 m as I 02000masl o 1200m a s I 02000 m as I

Growth Rate MedIUm MedIUm to fast MedIUm Fast Fa,t

BIOmass YIeld MedIUm High MedIUm to high MedIUm High MedIUm

Nutrient Content MedIUm to High HIgh High MedIUm to high MedIUm to high

Forage Value High None Good for rummants Poor MedIUm to high
only use dry or
wtlted leaves other
parts pOIsonous

Wood & Other Good fuelwood Good fuelwood FaIr fuelwood Poor wood Fmr fuel .... ood
Values and small poles and small poles and small poles folIage used as and small pole,

fish pOlson and
msecuclde

LIfe Span > 10 year, > 10 years > 6 years 3 to 6 years I to 4 vear,

So1lIPest & Psyilld and Appears affected Appears affected Prone to root Prone to root
DIsease Problems termite damage bv aCidic ~OIls by aCidic and nematodes which nematode dnd leaf

mtolerant of aCid and certam nutnent defiCient could harm eater~ .... hlch could
and nutnent nutnent sotl~ some leaf current or harm current or
dehclent SOlis defiCIencies damage from beetles subsequent crops ~ub,equent crop~

and aphids that may such as tobacco such as tobacco
harm legume crops

Seed Treatement 2 a Innoculatlon 2b None None None or 2 a
WIth correll
rhIzobIa

EstablIshment by Good Poor to FaIr Good Excellent FaIr
DIrect Sowmg

Prumng
Management

Helght < 30 to 40 cm > 60 to 75 cm Leave 2 to 3 upper
lateral branches mtact to Improve
regrowth

Method/Tools Use a sharp panga or tea prumng kmfe to make a clean upward slantmg cut Prune ,econddl) or
lateral branches 10 to IS cm from the pnmary or malO stem

Tlme and Frequency WIthm 2 week~ of plant109 the crop and agam after crop harvest Prune at mid ,ea,on aniv when the hedge
begms to dommate or shade the crop
The first prunmg IS done when the plants are at least 1 metre tall (usually 12 to 18 month, of age)
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SHORT-TERM FALLOWS

Short-term fallows Incorporate fast
growIng trees and shrubs to speed up soIl
restoratIOn wIth secondary wood products
The best specIes are those that enhance sOlI
fertIlIty by fIXIng mtrogen, and by establIshmg
ground cover qUIckly The maIn advantage of
thIS technology IS the lower labour and
management reqUIred, but small land holdIngs
may lImIt ItS apphcatIOn Two type~ of tree
fallows may be used

Fallows wIth Short-lIved Shrubs

Grow short-lIved shrubs ~uch as
Cajanus (ajan Se.sba11la .s e.s ban or Tephro~w
vogelll for 2-3 years DIrect ~OW Cajanu~ and
TephlOsw at 90 X45 cm wIth 1-3 seed~ per
statIOn Sesballla IS best grown from bare
root seedhngs at 90 X90 cm, but seed may be
dIrect ~own at 90 X 45 cm wIth 5 ~eeds per
statIOn Short or late planted crops hke
groundnuts, soyabeans sweet potatoes and
cassava, may be grown wIth the shrubs for the
fIrst year whIle the trees are stIll small
CultIvatIOn IS then abandoned, allowIng the
trees to contInue growmg After 2-3 year~, cut
the shrubs down at ground level before the
onset of the next season Theirroot system and
fohage WIll Improve SOlI fertlhty Woody

matenal may be u'ied for fIrewood or tobacco
tIes CultIvatIOn I'i then re'iumed with restored
SOlI fertIhty

Fallows wIth Long-lIved Trees

Larger and longer-hved tree'i may al'io
be med In fallow'i to Improve 'ioIl fertIhty
ThIS may take longer, becau'ie the tree'i are not
as fast groWIng but they WIll provIde a
greater range of product'i Crop'i may al'io be
grown wIth the trees for the fIrst 2-3 year'i
because of slower tree development and WIder
'ipacIng Thereafter the tree'i contInue groWIng
untIl fertIhty IS restored, or untIl they reach a
'iIZe 'iUItable for harve'itIng the de'ilfed wood
product'i CultIvatIOn may then re'iume after
removIng the tree'i, or whIle allowIng them to
coppIce Some tree'i may need to be thInned
out WIth tree'i 'iuch a'i Gll1lCldw Leucaena
and Senna ~pectahzll~ 'ieveral roW'i may be
removed to 'ilmulate alley croppIng Prune the
remaInIng tree'i In the 'iame manner to reduce
'ihadmg and to provIde green manure and
wood

Recommended "'pecle", lllclude
Acacwgalpl11l1 A 11lgre~cen~A polvacantha,
AlhlZ.za lebbed Bauhlnza thonnzngll
Ervthrzna ah.... Hl11lCa Faldherhw alhlda
GlzrzCldw ~eplllm Leucaena lellcocephala
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PrOSOplSJllliflOla and Senna spectablbs If
wood IS a hIgher prIOrIty than fertIlIty,
Azadlrachta mdlca, Senna swmea and Toona
cllwta may be used Space small trees hke
Glmcldw and Leucaena at a9 m x a9 m,
medIUm trees hke Azadl1achta Bauhmw,
ProsOPlS and Senna at 1 8 x 18m and large
trees hke the Acacws, Er}thrma, Fmdherbw
and Toona at 3 6 x 36m For more
mformatIon, see Tables 5-8 and Chapter 4

Short-term fallows may be combmed WIth
other agroforestry technologIes on the same
land e g hvmg fences, boundary plantmg and
vetIver grass strIpS

AvaIlablhty of Plantmg Material

See mformatIOn contamed m Chapter
2, or contact your local extensIOn agent

Y()1l11~ fafl()\j

o! Il phi ()", I

\ o!!llll
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CONTOUR VEGETATION STRIPS

EroslOn, runoff, deforestatlOn and
overgrazmg are becommg ...enou~ problems
on cultIvated hIllsIdes Stnps of deep-rooted,
perennIal bunch gra......es planted along the
contours offarmers' fields produce an etfect!ve
bameragamsterosIon and runoff WIth proper
spacmg and management, natural terrace... wIll
form between the contour stnps as <;011 IS
moved from the upper sIde to the lower end
behmd the gra...... stnp Grass ...tnps may be
strengthened wIth multI-purpose fruIt trees or
hedgerows oflegummom shrubs These grass
strIpS are planted at 5-20 m mtervals across
the slope on the upper SIde of marker and
plantmg ndges

EroSlOn on cultrvated hzllslde wzthout

Hlllslde wlth newly planted contour
vegetatwn stnps and trees The grass wlll
soon form a contliluous unbroken barner

Recommended SpecIes
The two grasses most
commonly used are
Vetlverza ;:'lzanlOldes
(vetIver grass) and
Penmsetumpurpureum
(napIer grass) Vetlver
IS a WIdely adaptable,
fast growmg, deep
rooted perenmal that IS
unpalatable to hve<;tock
It IS not competitIve
with adjacent crops and
IS, not known to ...erve as
a ho<;t to pests and
dl~eases of concern to

Vetrvena ZlzanzOldes agnculture Vetlver 1<;
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propagated by vegetatIve means smce the seed
has low vIabIlIty Hence, there IS lIttle dangerof
It becommg a weed VetIver IS easy to establIsh
and mamtam, and It makes good thatchmg
matenal

NapIer grass IS a tall, thIck-stemmed
bunch-type perenmal growmg to 4 m m heIght
It IS also WIdely adaptable, but grows best m
areas wIth ramfall over 1000 mm1annum
NapIer IS commonly used as a fodder for
cattle It grows taller than vetiver and IS not as
effectIve for soIl mOIsture conservatIOn NapIer
tends to spread and compete more WIth crops,
so It reqUIres more tnmmmg

Plantmg VetIver Grass

1 Mark the contour Imes WIth a level or A
frame (see Contour RIdgmg earlIer m thIS
chapter on page 45)

2 DIg out healthy clumps of grass WIth roots
after the start of the rams Transport the
clumps to the fIeld, keepmg the grass
mOIst and out of the drymg sun and wmd
until It can be planted

3 DIVIde the clumps mto slIps about the SIze
of a handful (several tillers WIth theIr
roots)

4 Cut the leaves WIth a panga or hoe 20 cm
from the base, and tnm the roots to about
10cm

Dzvzdzng clumps
ofgrass znto slzps
for plantzng

Cut leaves to 20
em, eut roots to 10
em
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5 Plant wIthlO 48 hours of collectlOg the
gra<;<; Plant vetIver <;hps 15 cm apart 10

<;lOgle rows along the contour at 10-15 m
lOterval<; On <;teeper slope<;, double rows
<;paced 25 cm apart may be used, wIth 5
10 m lOtervals between double rows

Vetzver nursenes Collect enough clumps to
estabhsh a nursery for future expan<;IOn Plant
at 45 x 45 cm spaclOg The best nursery sItes
are 10 dambos Fast e<;tabh<;hment allow<; shps
to be taken from the nur<;ery after one sea<;on
A nursery of 0 1 ha 1<; <;ufficientto plant 10 km
ofstnps Replant depleted areas ofthe nur<;ery
to malOtalO propagatIOn matenal Nursene<;
and theIr maIntenance are vItal for
multIphcation and expansIon

Plantzng vetzver grass 15 em apart wzth 10
to 15 m between strzps

Uland for nursenes IS hmIted, farmers
may plant <;everal clo<;ely spaced row<; on the
lower end<; of theIr farm<; where the <;011<; are
deeper and le<;<; prone to drYlOg out Gras<;
from these SItes may be med to plant other
areas of the farm

Plantmg NapIer Grass

NapIer produce<; httle VIable <;eed <;0 It
1<; alway<; e<;tabh<;hed from <;tem cuttlOg<; (<;ett<;)

or rooted cuttlOg" ("pht<;) The malO vanetIe"
are Gold Coa<;t, Cameroon, and Congo All
are e<;tabhshed as follows

1 Collect fre<;h matenal from healthy plant<;
as done for vetIver grass

2 Pmh <;ett<; lOto the <;011 at a 45 degree angle
<;0 that at least 2 node<; are buned Space
<;ett<; 20 cm apart 10 contour hnes SImIlar
to vetIver

3 Plant <;phts to a depth of 8 - 10 cm and
compact the "OIl around the root<; Plant
<;paclOg 1<; the <;ame as for <;ett<;
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Management

After the grass stnps are well
establIshed, tnm the grass to a heIght of40 cm
to encourage tIllenng Ifthe plants are not well
establIshed, Wait to tnm them untIl the onset
ofthe next ramy season NapIer grass needs to
be tnmmed more frequently to aVOId shadmg
and competItIon The tnmmed matenal may
be used as fodder (usmg napIer) or thatchmg
(usmg vetlver)

Contour StriPS WIth FrUIt Trees
and Shrubs

Farmers may choose whether trees or
shrubs are preferable for theIr contour stnps
Frult trees provIde valuable nutntIOn ormcome
to the household Legummous shrubs provIde
fuelwood, green manure and/or fodder For
fruIt trees, plant VarIetIes that are resIstant to
common dIseases (consult ADD or research
staff m hortIculture on avaIlable plantmg
matenal) Bananas can be planted about 90
cm above and parallel to the grass stnp WIth
plants 1m to 15m apart Other fruIt trees may
be planted at 4 m mtervals along the upper SIde
of the contour ndge ThIS may be done along
each stnp or along alternate stnps

Hedge speCIes used m thIS practIce
Include Senna spectabllls, Leucaena
leucocephala and Gll1lcldla seplum,
dependmg on the enVIronment and local needs
Cajanus cajan Tephrosw vogelll andSesbama
sesban may also be used, but these are short
lIved speCIes WhIch need replantmg after 2 to
5 years Where lIvestock damage 15 a problem
S spectablhs IS recommended smce It IS not
grazedby lIvestock ThIS speCIes also produces
greater quantItIes of fuelwood Where
lIvestock fodder IS deSIred, plant Leucaena
Sesbama, or Glmcldw Glmcldw leaves
should be fed WIlted or dned only to rummant
lIvestock Plant these speCIes 50 cm above
and parallel to the grass 5tnps For dIrect
sowmg, plant seeds 20 cm apart, space nursery
seedlmgs 40 cm apart, except for Senna
5pectablhs, WhICh can be 90-180 cm apart
because of Its larger SIze

Hedges are pruned to reduce
competItIOn WIth crops, and to proVIde green
manure, fuelwood or fodder Prune at the start
ofthe second growmg season Ifhedge heIght IS
greater than I metre ThIS SIze WIll allow the
woody plants suffiCIent root development and
reSIlIence Prune branches WIth a clean, upward
5lantmg cut at a heIght of 30-40 cm for Senna
Leucaena, and Glmcldw and 60-75 cm for
Cajanus, Sesbama, and Tephrosw (See Table
2 under Alley Croppmg on page 59) Dunng

AGROFORESTRY FIELD MANUAL FOR MALAWI 67



CHAPTER THREE CONTOUR VEGETATION STRIPS

Usmg tnmmed grass as thatchmg

the growmg ",eason, prune trees whenever
",hadmgorcompetItIon become ansk Dlstnbute
the",e prunmgs along the crop ndges to help
reduce weed", and to mcrease avmlable nutnents
for the crops Once the leaves fall off the
branches may be collected for fuelwood

At crop harvest, prune the trees agam
for green manure, wood or fodder Fresh
prumngs can be laid along the crop ndges
When the leaves are dry enough to shake off,
cover them wIth soIl, or store them for use as
manure next season The branches may agam
be collected for fuelwood

Avadablhty of Plantmg Matenal

For tree plantmg matenal, see Chapter
2 or contact your local agncultural extemlOn
agent

Several vanetIe", of Vetlver grass are
found m MalaWI m the Shire Valley around
farmers field", on a lImited ",cale m the
Ekwendem and Central MZlmba area", of
Mzuzu AgncultUl al Development DIVI~lOn
(ADD) and m the Namwera/Kawmga area') of
Machmga ADD A network of nursenes for
vetlver gra",,,, I" cUlTently bemg e"'tabh~hedm
the ADD", The mo",t ",mtable vanety appears
to be the Central MZlmba one due to Its
vlgorou", growth laterflowenng, and apparent
better re')l",tance to termIte~ Napier gra')~ IS
generally avmlable locally Con~ultyour ADD
staff for assistance
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BANKS

Fodder Banks

CHAPTER THREE AGROFORESTRY TECHNOLOGIE&

napIer grass Note Feed Glmcldta wIlted or
dned, and only to rummant ammals

EstablIshment and Mamtenance

Fodder banks are Ideal for farmers
wIth mtensive lIvestock productIOn Fodder
banks are small plots of hIgh yIeldmg plants
wIth nutnent-nch folIage and pods A
consIderable amount of fuelwood, stakes/
poles and fodder can be produced from a
faIrly small area The fodder IS especIally
useful m the dry season as a feed supplement

Recommended specIes are Leucaena
leucocephala (cunnmgham vanety), Glmcldta
seplum and Sesbama sesban to be planted m
pure stands or mterplanted wIth alleys of

A fodder bank tree alleys with napier
grass, halfof It has been pruned recently

In pure stands plant trees at 0 9 m x
09 m When trees are mIxed wIth napIer
grass space trees at 0 9 m apart m alleys 4 5 m
WIde Plant napIer at 90 x 45 cm m alleys
Dunng establIshment, the plants may reqUIre
protectIOn from ammals

Prunmg Management

Begm prumng at the start ofthe second
growmg season when the hedges are greater
than one metre m heIght ThIS SIze WIll allow
the woody plants sufficIent root development

A fodder bank pure stand offodder trees,
halfofthe trees have been pruned recently
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and resIlIence Prune Sesbama at 75 cm
Prune branches ofLeucaena and Glmcldw to
30-40 cm wIth a clean upward slantmg cut I to
2 weeks after crop plantmg Prune hedges
agam shortly after the crop harvest Trees
may also be pruned dunng the ramy season for
addItIonal fodder Pruned matenal may be
dned and fed to IIve'Stock wIth the branches

Feedmg ofpruned napier and dned
leucaena leaves to llvestock

u'Sed as fuelwood or pole'> For optImal forage
quantIty and qualIty three prumngs are
recommended early December, early
February and early June If fuelwood IS also
a pnonty, prune tWIce m early December and
early June If poles are a pnonty, prune once
m June Fodder can also be cut and fed as
needed on a daIly basIs

Green Manure Banks

Tree banks may also be establI~hed for
green manUle The pruned leaves are used a~

fertIlIser for other crop area" by applymg the
leaf matter to the SOIl Green manure banh
may be e'StablIshed wIth Leuwello, Sesballla,
CaJanus caJan TephlOsw, Glllludla and
Senna spectabllls Space Leucaena and
Se~balllaat 09 x 0 9 m Glmcldw and Senna
may be '>paced WIder apart at I 8 x 18m
becau'>e of theIr larger ,>Ize Cajallu'i and

Protecting leafmatter with dned
maize stocks

Tephro'iw are best spaced at 09 x 045 m
Dunng the growmg <,eason dI~tnbute the
pruned matenal m the furrow'> and along the
SIdes of the maIze ndges ApplIcatIOn of the
pruned matenal helps to decrease weeds and
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to mcrease the aVaIlable nutnents for the crop
When the leaves fall off, the woody branches
may be collected for fuelwood or tobacco ties
Prumng at the end ofthe ramy season provIdes
the bulk of the bIOmass produced dunng the
year and IS therefore the most Important
After sun-drymg the branches for a few days
shake off the leaves and store for use next

A woman
carryzng
fueiwood
collected
from her
fodder

l--~-==j bank

season The stems may agam be collected for
fuelwood or other purposes Then bury or
apply the dry leaves on the surface around the
plantIng stations WIthIn 15 days of crop
emergence A general gUIde IS to apply leaves
at a mInImUm rate of 1 5 tons/ha or roughly a

double handful per station (l20g/statIOn)
Storage of dned leaves for later use should be
necessary only when the hedges are young
and prodUCIng low levels of bIOmass

Once the green manure bank IS fully
establIshed and prodUCIng 2 or more tons per
hectare, a less labour-demandIng system of
applIcatIon can be used Leaves shaken offthe
pruned branches at the end of the crop season
can be Incorporated mto the ndges WIth crop
resIdues It IS Important to do thIS Immediately
after prunmg to aVOId nutnent losses from
leachmg and volatIsatIon

AvallabIlIty of Plantmg MaterIal

See mformation contamed m Chapter
2 or contact your local extensIOn agent
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foddel
hatle\ted

II oIII lukuw
(LeULdend

leULOLephdld)

lodder bank\

Harvested
fue/wood

frolll fodder
bank
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Cattle grazzng
zn foddel bank

Cattle eatlll~

joddCl (lit

from Leu<.aend
fodder banh
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SYSTEMATIC TREE
INTERCROPPING

Most farmers m MalawI retam or
sometimes plant tree5 m theIr cultivated fIelds
for a vanety ofreasons - fuelwood, poles, fruIts,
fodder, matenal for bUIldmg or makmg tools
soIl Improvement, medIcmes, and varIOUS
cultural uses IndIgenous 5pecles that are
commonly left m fIelds orallowed to regenerate
naturally mclude ALaCla galptnll, A
ntgl esans, A polvacantha, AlblZw han, eVl,
Azanza gal keana, Bauhtnla thonmngll,
Brachvstegw splcifonms Combretum 5peCles,
ErythnnaabysSlntCa, Fmdhelbwalblda, FlLUS
natalensls, Klgelw afnwna Lonchowrpus
capassa, PteroLarpus angolensls, Sclerocarya
blrrea, and ZlZlphus mauntwna Planted exotic
specIes mclude A:::.adlraLhta mdua Mella

Usmg products from bees as fodder for
hvestock

azaderach ToonaClhata and vanoU'i fruIttrees
notably mango and banana'> but al'>o papaya:
avocado, guava, and peaches Because of
populatIon pre'>'>ures the'>e tree'> are ,>teadIly
declInmg m abundance and dlver,>Ity and theIr
value to farmers I'> bemg lo'>t Farmer'> are
encouraged to protect naturally regeneratmg
tree'> m theIr fIeld'> to help rever'>e these
degradmg trend'> ThI'> I'> perhap,> one of the
eaSIe,>t agrofore,>try '>y,>tem'> to adopt '>mce no
tree plantmg IS reqUIred and the tree'> are already
adapted to the area

The technology decnbed here buIld'>
upon tradItional agrofore'>try practIce'> by
plantmg trees more '>y,>tematlcally to reduce
problems of defore<;tatlOn and contmuous
monocroppmg VIrtually any type of tree can
be used dependmg on the needs and prIorIties
of the farmer For example, mangos have
become a dommant tree m many farms of the
central regIOn de,>plte detnmental shadmg
effects on crops The fruIt and wood value of
the mango tree make It,> mtegratIOn acceptable
to the farmer

Certam trees can be systematically
mtercropped WIth crops m fanners' fields to

• Improve SOli fertIlIty and crop productIOn
• extend the penod of productIve

cultIVatIOn
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Relatzve mazze yzeld wzth a Msangu
tree

• dIVersrty fann products and uses from the
tree mcludmg firewood, bUIldmg matenal,
fodder, medIcmes, honey and shade

Trees are spaced regularly for umform
coverage and to facIlItate crop operatIOns and
use of ox-drawn Implements

The tree mostcommonlyrecommended
for thIS practIce IsFaldherbw albzda (Msangu)
YIelds ofcereal crops lIke maIze and sorghum
are generally 50% to 250% hIgher under the
tree's canopy than areas outsIde FaldheJ bw
albzda IS a large, fast-growmg legummous tree
mdlgenous to much of AfrIca and faIrly
WIdespread m MalaWI It IS found m a broad
range OfS01ls and terram from 50 m to 1500 m
above sea level Its dlstmctIve feature IS leaf
growth m the dry season and leaffall at the start
of the rams The fall of leaves at thIS tIme
enrIches the sOlI, Improves the mIcro
envIronment and mImmIses shadmg effects

And wzthout a
Msangu tree

Farmers appreCIate the value of thIS tree, and
have long cultIvated crops beneath ItS canopy
wIthout fertIlIser mputs or declInes m YIelds

Fazdherbw trees have otheruses They
produce abundant, qualIty fodder dunng the
dry season, mamly m the form of pods WhICh
may average over 100 kg per tree Msangu
trees also provIde good fuelwood and bUIldmg
matenal Smce It IS one of the few tree~ m leaf
dunng the dry season, It also provIdes valuable
shade to people and lIvestock

Protectzon ofyoung seedlzngs
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Systematzc tree mtercroppmg of Erythnna
(Muwale) wlth a shade tolerant crop

Recommended SpecIes

In addItIon to Fmdhel bza alblda, several
other fast-growmg speCIes are recommended
These mclude Acacza galpmll, A goetzel, A
nzgrescem A nzlotlca, A polvacantha A
tOi tllzs Alblzza lebbeck Annona 'ienegaleml'i
Azadlrachta zndlca Azanza gal ckeana,
Bauhlnza thonnzngll, Senna spectabllzs
Erythrma abvsslnzca, Flcu'i 'ipp Glmcldza
'ieplUm Leucaena leucocephala, Melza
azaderach PrOSOpl'i }uliflOi a Sclerocm va
blrrea Senna szamea Termmalza 'ierzcea
Toona cllzata Tllchelza emetlca Uapaca
1m kzana andZlzlphu'i spp Although the Impact
on crop yIelds may be lower than wIth
Fazdherbza, many ofthese speCIes, especIally

the N-fixmg ones are sOIl Improvmg trees wIth
other valued products and uses

EstablIshment and Mamtenance

DIrect sowmg wIth 3 or more seeds per
statIOn IS recommended for most speCIes except
Azadlrachta Toona andMelza SOW seed at 10
m x 5 m or plant nursery stock at lO m x 10m
In most cases nursery seedlmgs are preferred
over dIrect sowmg El ythl ma FlCU'i and
Sclel ocana are best establIshed from cuttmgs
or truncheons Fmdhel bza alblda seedlIngs
deserve a specIal note outplant when seedlmgs
are less than 4 weeks old before roots penetrate
the ground through the tubeorpot AlternatIvely,
raise seedlIngs m tubes elevated on a WIre
mesh platfonn above the ground (see page 34)
ThIS prevents roots from growmg through the
tube Do not use pots wIth closed bottoms
Make sure the tap root has not been damaged
from rootprunmg, orbendmg when outplantmg
Because of Fazdhelbza alblda''i senSItIve tap
root system, dIrect sowmg may be a better
optIOn to aVOId root damage To Improve and
speed up gennmatIOn, mck off one end of the
seed and soak seed m unheated water overnIght
Just before dIrect sowmg Sow 5 seeds per
statIOn m mOIst SOlI, thmnmg to one plant later
Plantmmze no nearer than 90 cm from seedlIngs
to reduce competItIon and encourage good
growth Young seedlIngs need to be clearly
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marked so that they are not mIstaken for weeds
Protect young seedlmgs from ammals m the
dry season by placmg sImple fences or thorn
branches over each plant (see page 77)

ThInnIngand PrunIngoflntercropped Trees

Trees are planted mitIally at a hIgh
denSIty to ensure adequate survIval and to
prOVIde a faster Impact whIle stIll young Trees
shouldbe thInned as they grow m SIze as shown
m Table 3 below ThInned trees and pruned
branches canprOVIdevaluable fue1wood, fodder
or bUIldmg matenal Except for Fazdherbw
a/blda, WhICh IS leafless dunng the croppmg
season, thm the canopy ofother tree speCIes to
reduce shade effects Ifthese are sIgmficant Do
thIS at the startofthe ramy seasonby selective1y
prumng certam branches, but not the mam
stem ThIS IS necessary only after the trees are
several years old and well establIshed Some
trees WIll reqUIre more prunmg due to theIr
denser canopIes Use a saw to make clean,

TABLE 3 THINNING REGIME AFTER INITIAL

ESTABLISHMENT OF 100 TREES/HA

Tree canopy Recommended Recommended
radiUS spacmg densltv
5 meter 10 x 20 m 50 trees I ha
8 meter 20 x20 m 25 trees I ha

> 10 meter selectively thin 15 - 20 trees I ha
or prune lower

branches

angled cuts to mmimise damage to the trees
Spread the cut folIage on the ground to act as
green manure It may also be used as ammal
feed Ifthe tree IS a good fodder speCIes Collect
the wood for fuel or other uses

TIme of PlantIng

Plant trees at the start of the ramy
season when the soIl IS mOIst down to 30 cm or
more ThIS IS essentIal for good survIval and
growth before the dry season begms Ifnursery
stock IS used, ensure that seedlmgs are rarsed m
suffiCIent tIme to allow early outplantmg

CompatIblbty of Trees WIth Local Crops

Most crops may be grown WIth the
recommended legummous trees WIth notIceable
Improvements on harvest and plant nutntlon
Favouredcrops mclude marze, sorghum, mIllet,
pumpkms, tobacco, sweet potatoes, cotton,
tomatoes and cassava Legummous crops such
as groundnuts and beans perform well relatIve
to unfertIlIzed plots WIthout the trees, but less
well than plots WIth properly applIed morgamc
fertIlIsers

AvaIlablbty of PlantIng Matenal

See Chapter 2, or contact your local
agncultural extenSIOn agent
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HOMESTEAD, BOUNDARY AND
WOODLOT PLANTING

FrUIt and other multI-purpose tree
(MPT) specIes may be planted along
boundanes of farms, road,> homesteads or
'>Imply scattered around the hou<.,ehold Tree,>
may also be planted m ,>mall woodlots or
orchards, dependmg on aVaIlable land or
mtegrated m dImbas and home gardens Many
farmers already grow vanous trees around

Woman
pzckzng fl uzf

from a
mango flee

theIr home,>tead for dIfferent purposes
PlantIng trees In thIS manner generates
Important sources of food, fuelwood poles
fodder, and Income to complement other
household and farmIng actIvItIes Some tree
speCIes also have valuable medIcmal, pestICIde,
or cultural values Farmers who plant hIgher

den,>ltIe'> of tree'> m or around theIr farm'> and
homestead,> are able to produce a vanety of
useful products

Fuelwood from
homestead

flees

Poles and
fodder

ftom
homestead

trees

Fruzf gathered
from homestead
trees
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A homestead wIth multz-purpose trees,
fodder, poles, fuelwood, and fruIt

Recommended Tree Species

Any fruIt tree such as CItruS, avocado,
banana, papaya, mango, guava, and custard
apple IS recommended Temperate fruIt trees
may be used m hIgher, cooler areas, espeCIally
apples, peaches, and plums OtherMPT speCIes
mclude many fast growmg trees that are
adapted to a wIde range of enVIronments
mcludmg Fmdherbla alblda, Acacla
pohfacantha Bauhmw thonnmgll, Senna
spectablhs, Erythnna abyssmlca, FICUS
natalensls, Fnus capenSIS, GltllCldw seplum,
Khava nvasna, Melta azaderach, Azanza
gQlkeana Telmtnalta sertcea, Toona ctlwta,
Cajanus cajan, Flacourtta tndlCa, Sesbanta
sesban, Trtchllta emetlca andZIZlphus speCIes

SpeCIes well smted to low elevatIOns
mclude Acacta ntgrescem Acacta tm tiltS
AlblZta lebbed. Azadlrachta tndlca, Senna
Slamea, Prosopls jUllflora ZIZlphus
mazmtwna, and Z sptna-Chllstl

Trees best adapted to medIUm and
hIgher elevatIOns mclude An OCal pus
fraxtnofoltus, Tephrosta vogelll, ZIZlphus
abVSStnlCa, and Uapaca klrkwna As more
research IS conducted, other ~pecIes WIll lIkely
be added to thIS lIst

SpeCIes smtable for boundary and
homestead plantmg and for woodlots are
mdicated m Table 6, page 95

EstablIshment and Mamtenance

Consult the latest GUIde to
Agncultural ProductIOn (GAP) for plantmg
fruIt trees Prepare plantmg holes before the
rams that measure 0 6 m deep by 0 6 m m
dtametre for bananas and 0 9 m deep by 0 9 m
m diametre for other fruIt trees PIle the
topsOIl separately from the subSOIl MIX the
top~OIl WIth manure at 1 pall (approx 3 kg)
per plant or fertIlIser (1 handful) and return
mIxture to the hole, then add the subSOIl
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Around homesteads or farm boundaneo;;,
o;;pace the fruit trees and bananas at 4 m and 2 m
mtervals respectively Theo;;e and other MPT
'>pecleo;; may al,>o be scattered around the
homeo;;tead or along deqred boundane,> at 2 to
6 m mtervab For woodlot,> plant trees at a
'>pacmg of 1 8 x 18m for paleo;;, or 3 6 x 18m
or 3 6m for fIrewood or other producto;;

IProtectIon and MOIsture ConservatIon
Measures

~~~

Protect tree'> from hveo;;tock damage,

'---

1
1

eo;;peclally dunng the dry '>ea'>on Llvmg fence'>
or protectlve '>tructure .... maybe u....ed W aten ng
may be neceo;;o;;ary m the homegardeno;; dunng
the dry seao;;on Mulch or thatchmg gra'>s placed
around the ba'>e of the tree will help keep the
0;;011 mOlo;;t around the tree In '>ome ca'>e'> a
cover crop may be med for thlo;; purpme

Dlga hole
09xO 9m
separatzng
the topsoll

from the
subsozl

In dlmba and home gardens, space frUlt trees
4 x 4 m and bananas at 2 x 2 m Vegetables
may be planted between the frUlt trees

Mzxzngthe I

topsozl with
manure and

flUzng the hole
backzn Now
the seedlzng lS

leadyfor
plantzng

Slsal
plotectmg

a home I

f,ult
I

garden I

I~-~~~~~
_______-J

A young woodlot zn ltS second year wlth
short crop such as groundnuts
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CHAPTER THREE AGROFORESTRY TECHNOLOGIES

EstablIshment and Mamtenance

Llvmg fences serve a vanety of
purposes TheIr mam functIOn IS to ehmmate
the need to construct and replace dead fences
every year or the cost of purchasmg and
mamtammg WIre fences Most often, hvmg
fences are planted to keep out domestIC or
wild ammals where they are not well
controlled The hvmg hedge IS also used to
mark boundanes of farm plots, gardens or
homesteads Some hvmg fences are used to
enclose ammals m the form of a khola
Dependmg on the speCIes used the hvmg
fence proVIdes multI-purpose uses such as
fodder, green manure, fruIts wood for fuel
and farm tools, as well as pnvacy

Llvmg fences are consIdered
permanent or semI-permanent structures
Seeds of trees or shrubs are sown 20 cm apart
m rows along the mtended fence hne If
nursery seedlmgs are used, space the plants 40
cm apart Thorny speCIes recommended as a
dense bamer to ammal movements m the
mId-altItude plateau mclude Zl::'lphus
ab)SSlnlCa, Z mauntwna, Z mUClonata
Agave slsalana, Caesalplnta decapetala,
Acacw nllotlca A pohacantha, A galplnll
A goetzel, and Pvracantha COCClnea Thorny
speCIes recommended for the Lakeshore/ShIre
Valley mclude AcaCia nlgl escens, A
polvacantha, Caesalplnia decapetala,
Prosopls }uliflora, ZIZlphus mauntwna and
Z mucronata Plants that are palatable to

Ltvzng fences around
a homestead, field,
and home garden
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lIvestock are the AcaclG andZ1ZIphus specIes,
WhIch need protectIOn dunng the fIrst year of
growth SpecIes that do not need protectIOn
from lIvestock are sIsal, Prosopls and
Caesalplma Pods from Prosopls however
are good fodder In addItIon several specIes
make good lIve fence posts These mclude
Ervthnna spp Ficus spp MOl mga oleifera,
Commlphora spp Lallnea 5pp and
Sclerocarva bu rea Truncheons from these
speCIes should be planted 1 metre apart about
one month before the rams and 30 to 50 cm
deep If desIred, other thorny specIes can be
planted to fIll m gaps between the truncheons
or cuttmgs Details of plantmg cuttmgs are
provIded m Chapter 2

TrImmmg

At the onset of the second or thIrd
season tnm hedges to 50-75 cm to encourage
low and dense lateral branchmg One plant
may be left untnmmed every 5-10 m for
productIOn offruIt, fuelwood, poles or fodder,
dependmg on the specIes used Tnm sIdes and
tops of plants to I m to 15m penodically to
prevent exceSSIve spreadmg growth Tnmmed
branches can provIde fuelwood, fodder, and
thorny matenal for protectmg other seedlIngs
or crops CaesalpmlG needs frequent prumng
to aVOId overgrowmg and the dangers of

becomIng a weed from prolIfIc <;eed
productIOn

Farmer trzmmmg hedges to encourage low
and dense lateral branchmg

AvaIlabIhty of Plantmg MaterIal

See mformatIOn contamed m Chapter
2, or contact your local extensIOn agent
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REFERENCE TABLES ON
AGROFORESTRY TECHNOLOGIES

AND SPECIES

IntroductIOn

For planmng purposes thIS sectIOn
summanses InfOrmatIOn on agroforestry
specIes and technologIes USIng these tables
one should be able to convert a plan lIke

"a number offarmers want to plant a
certam mea wlth these aglOforestrv
technologles usmg these speCles "

to a plan lIke

"thls number ofpolvthene tubes lS needed
for these speCles l1lth thls quantm
ofseed pretleated as mdlcated "

ThIS sectIOn also summanses
InfOrmatIOn on dIfferent speCIes and theIr uses
to faCIlItate speCIes chOIce

The Tables are as follows

Table 4 summanses key charactenstIcs of
recommended agroforestry technologIes

Table 5 speCIfIes plant spacIng and density
for dIfferent technologIes from eIther dIrect
SOWIng or nursery seedlIngs Note Spacmg
dzstances do not requzre exactmeasurement
or the needfor tape measures Farmers must
be able to do thIS on theIr own EstImate
dIstances of one or more metres by pacIng or
countIng ndges 40 cm IS about half the maize
spaCIng, 20 cm IS about the length of a
farmer's foot, and 15 cm I~ the WIdth of a
stretched hand

Table 6 prOVIdes botamcal, Chichewa and
Enghsh names for dIfferent agroforestry
speCIes, along WIth Information on plant SIze
altItude range and uses In agroforestry

Table7 IndIcates products and uses ofdIfferent
agroforestry speCIes (e g , medICInal values,
fodder qualIty, wood value for dIfferent
purposes, etc)

Table 8 gIves detaIled plantIng InstructIOns
WIth seed quantitIes and pre-treatment for
dIfferent agroforestry speCIes and practIces
USIng eItherdIrect SOWIng ornursery seedlIngs
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TABLE 4 GENERALISED CHARACfERISTICS OF AGROFORESTRY TECHNOLOGIES

Al!;roforestry Technolol!;Y Uses

Tree Nurserres
Estabbshment Locate near to partlclpatmg households fanns & water supply
At start up proVlde trammg seed and nursery mputs for communal nursery
Thereafter transfer responsibilities to mdlVldualslgroups as appropnate Seed seedlmgs

Management Construct & prepare nursery early With tunely provIsion of mputsltools cashmcome

Use raised seedbeds (SWazi beds) for small nursenes to reduce pot & labor costs
Restnct nursery to speCIes that cannot be direct sown or that require few seedlmgslha
Root prune seedlmgs every 2 weeks aVOid outplantlng old or overgrown seedlmgs
For Faldherbla a/blda nuse tubes on elevated platfonns or outplant at 3-4 weeks

!Alley Cropping or Hedgerow InJercropplng (AC)

Contounng Tnmsfer skIlls & tools to farmers to peg fields on contour m dry season
Establishment DIrect sow trees early halfway Up ndge smce waterlogged furrows may
kIll seedlmgs & underlymg hard pans unpede root growth mterplant short or late planted Soil fertility

crops (e g soyabeans groundnuts cassava sweet potato) to reduce competition soil erosIOn & runoff

Management Make bIg ndges & deep furrows next to hedges to mmnnIse competition fodder fuelwood

Tune prunmg and leaf application to meet crop demands and to reduce competition weed suppression

- Muunuse labor by applymg fresh surface prunmgs after crop plantmg or 1st weedmg tobacco ties

- Prune agam after harvest and cover prunmgs mnnedlately With soil or bury m ndges wmdbreaks

In nutrient poor soils or to boost Yields supplement With chenucal fertilisers as needed
Integrate With syst tree mterplantmg contour veg strips or tree fallows as deSired

Short Term Fallows (STF)

Estabbshment Clear land ofweeds and plough With annnal draft power If poSSible Sod fertility

Direct sow With plantmg rams on Sides or tops ofndges sod erosIOn & runoff

Management OptIOn to mtercrop legunIe or tuber/root crops for first 1 2 seasons fodder fuelwood

Keep weed free durmg first season to asSist establishment tobacco ties poles

After year 3 remove shrubs and resume cultivation or coppice shrubs m a mamIer smular weed suppression

to alley croppmg the latter may require thmnmg ofhedgerows appropnate on

If larger tree species are mtegrated With the shrubs COppice these for wood when large exhausted land

enough or If competmg With the crop mtegrate With AC CVS or SI as deSired

Fodder/Green Manure Banks (FB) Green manure

Estabbshment Direct sow With plantmg rams on SIdes or tops of ndges fodder

Grow legunIe or tuber/root crops With trees for first 1 2 seasons sod fertility

Management Keep weed free durmg frrst season to asSist establishment With fuel wood

protection from browsmg for I 3 years apply green prunmgs to crops as m alley croppmg SOIl erosIOn & runoff

Use fodder as a dry season supplement to female breedmg or lactatmg stock tobacco ties poles
appropnate on

non arable land
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CHAPTER THREE AGROFORESTRY TECHNOLOGIES

TABLE 4 CONT GENERALISED CHARACTERISTICS OF AGROFORESTRY TECHNOLOGIES

A!!:roforestry TechnolOl!Y Uses

ConJour VegetatrOIl StripS (CVS)

Contounng Transfer sktlls & tools to farmers to peg fields on the contour m dry season S01l erosIOn & runoff
Nursenes Estabhsh mdiVlduallgroup grass nursenes m darnbos for fast multJphcatJon fodder / thatclung

EstablIshment Plant shps or cuttJngs as needed startJng on upper slopes fill gaps weed suppressIon,

- Plant early With shps closely spaced on upper halfof marker & crop ndges tobacco tJes

Management Tom at start, nnd and end of grOWlDg season to encourage tJllenng WlDdbreaks

Integrate With alley croppmg syst tree mtercroppmg or unproved fallows as deSired

Systematu: Tree InJercropplllg (81)

Establishment Plant healthy seedlmgs With good root systems or drrect sow
Plant With the first rams mark each tree to aVOid tramplmg and weedmg S01l fertJhty

Plant 100 seedlmgslha to ensure good estabhshment and selectJon ofhealthy trees fodder fuelwood

as well as for faster payoffs tobacco ties poles

Management Protect trees from browsmg for frrst I 3 years so1l erosIOn

As planted trees grow m SiZe thm out weakest mdiVlduals or prune large branches for & runoff

woodIfodder/poles lftree canopies are too large or dense
- COPPice or selectively prune trees With dense canopies at start of season to nnnmuse

competitJon and to provide green manure
- Integrate With alley croppmg contour veg strips or unproved fallows as deSired

HomestetuVBoUildary Planlmg (H/B) & Woodlots (WL)

Establishment Match deSired species With enVlfODment selectmg tree species With Fnut, cash fodder
multiple uses that are not competitive for water/nutrients and that COppice readily fuelwood poles
Use healthy nursery seedlmgs With good root systems tobacco ties

Plant With frrst rams on boWldar1es woodlots or homesteads markmg each tree or plot WlDdbreaks

Management Protect from browsmg for I 3 years water and mulch If poSSible to demarcatIOn

speed up growth and estabhshment appropnate on
non arable land

Ln1Jlrg Fellces (LF)

Establishment Use healthy seedlmgs With good root systems or drrect sow seed Live fence

dependmg on the species certam trees may be estabhshed from hve trWlcheons fruits

Select thorny species that are fast groWlDg With good copplcmg ablhty fuelwood,

Plant With first rams on the mslde ofa dead fence which the hve fence Will replace fodder

Management Some trees need protectJon from browsmg the first year green manure

Tom to 50 to 75 em at the onset of the second or thrrd season to encourage low and
dense lateral branchmg thereafter mamtam hedge at I to 15m to prvent overgrOWlDg
One tree every 5 to 10m may be left Wltrlnnned for fruIt fuelwood poles or fodder
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CHAPTER THREE REFERENCE TABLES ON AGROFORESTRY TECHNOLO&IES

TABLE S PLANT SPACING AND DENSITY FOR EACH TECHNOLOGY

DIRECI' SOWN SEEDS NURSERY SEEDLINGS

AGROFORESTRYTECHNOLOGY Field Plants/ha Field Plants/ha

Spacmg orlkm Spacmg orlkm

Alley Croppmg • Flat/gentle slopes 54x02m 9,259/ha 54x04m 4630/ha

Steep slopes 45x02m 11 ll1/ha 45x04m 5556/ha

ShortTenn Large trees 36x18m I 543/ha 36x36m 772/ha

Fallows MedIum trees l8x09m 6173/ha 18x18m 3086/ha

Small trees o9x045m 2469l/ha 09x09m l2346/ha

Shrubs T vogel/l C caJan o9x045m 2469l/ha NA NA

Contour Stnps •• VetIver Sbps I NapIer Cuttmgs NA NA o15m 6667/km

OptIonal tree hedgerows 02m 5000/km 04m 25001km

Fodder I Green Pure Stand ofTrees o9x045m 2469l/ha 09x09m l2346/ha

Manure Banks Intercropped Trees WIth Napier 45x02m 11 ll1/ha 45x04m 5556/ha

Intercropped NapIer WIth trees NA NA 09 x045 m 2469l/ha

Systematic (Trees may need to be throned lOx5m 200/ha 10 x 10 m 100/ha

Interplantmg after estabbshment/growth)

Homestead I Small and medIum trees 2m 500/km 4m 250/km

Boundanes Large trees 3m 334/km 6m l67/km

Woodlots Poles l8x09m 6173/ha 18x18m 3086/ha

Frrewoodlother

Small med trees 18x18m 3086/ha 36x18m 1543/ha

Large trees 36x18m 1 543/ha 36x36m 772/ha

Live Fencmg Trees 02m 5000/km 04m 25001km

SIsal NA NA 10m 1000 /km

Tree Seed Orchards 18x09m 6173/ha l8x18m 3086/ha

Vetlver Grass Nursenes NA NA 045x045 m 49383/ha

After estabbshment thm out trees so that there IS only one seedlmg per statIon

carefully done at an early stage throned plants can be used to fill gaps

Antlclpatmg lower germmatIon and lDltIal survival double the denSity when drrect sowmg

Numbers of seeds to sow per statIon depend on the species used (see Table 8 for more mformatlon)

* For Serma spectabllls double the spacmg to 1 8 x 18m m Green Manure Banks

and mcrease the spacmg Wlthm hedgerows ofAlley Croppmg to 0 9 18m

.. DIstance between grass strIps vanes from 20 m on gentle slopes to 5 m on very steep slopes
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CHAPTER THREE AGROFORESTRY TECHNOLOGIES

TABLE 6 AGROFORESTRY SPEaES AF-USES, SIZE AND ALTITUDE RANGE

Agroforestry technologIes AC Alley Croppmg BH Boundary Homestead SI Systemahe Interplantmg
WL=Woodlots LF=Llve Fenemg FB=Fodder I Green Manure Banks FA=Short Term FalloW' CS=COntour Vegetation Slnps

%Tree SIZe SS sma" shrub S=small M=medlum L=large 3 Altitude W=Wlde range L=LoW' M=MedlUm H=Hlgh

BotanitaJ N8l1Ie Chil:he1l'a English AlUoforestry Technology • SIze' Altitude'
cacla ga/pmll NKVNGU Monkey Thorn BH. SI, FA, WL LF L L-M
cacla goetzel NKVNGU Purple Pod Acacia BH. SI, FA, WL LF M-L L-M
cacla mwescens MKVNGU KnobThom BH. SI, FA, WL LF M L
cacla mlotlca MPAMPA Scented 1hom BH. SI, FA, WL LF S-M L-M
cacla polyacantha MTHETE Wlu.tethorn Blf, SI, FA, WI-, LF M W
cacla tortlllS NCHONGWE Umbrella Thorn BH SI, WL LF 80M L
crocarpus fraJCmifoltus Indian Ash BH. WL L MH
~ava slsalona* KHONJE SISal LF BH L-M
IblZla lebbeck MTANGMTANGA Womans Tongue BH.SI, FA, WL M L
nnona senega/ensls MPOSA Wild Custard Apple BH.SI S L-M
Izadzrachta mdlca NIMU Neem Blf, SI,FA, WL M L
Izanza 2arkeana MTOWO SnotApple BH.SI S W

Bauh'ma thonnmgll CHITlMBE Monkey Bread Blf, Sf, FA S-M W
Coosa/pima decapetala MLVNGUZI Maunllus Thorn LF S W
Cq,anus cQjan NANDOLO Pigeon Pea AC FA, CS SS W
Erythnna abysslmca MUWALE Red Hot Poker Tree BH. SI, FA, LF M W
Eucalyptus specIes BLUE GUM Gum BH. WL L W
Fazdherbla a/bu!a MSANGU WmterThorn BH.SI, FA, WL L W
FICUS capenslS MKUYU Cape Fig BH. SI,LF ML W
F,cus natalensls KACHERE Common Wild Fig Blf, SI, LF L W
Flacourtla Indica NTHUDZA IndIan Plum BH.SI S W
Gltnc,dla seplum MeXIcan Lilac AC Blf, SL FB FA, CS WL SM W
Khaya nyaslca MBAWA Red MallOgany Blf, WL L W
Leucoona /eucocephala LUKINA Leucaena AC Blf, SI, FB FA, CS WL S L-M
Mella azaderach NDYA ChmaBerty Blf,SLWL SM W
Monnga olelfera KANGALVNI Horse-Raddlsb Tree BH. LF S L-M
Pennzsetum purpureum NSENJERE NapIer grass CS FB W
ProsoPls rulzjlora MesqUIte Blf, SI, LF FA, WL S L
Pyracantha coccmea MCHENDE FrreThorn LF SS MH
Sclerocarya blrrea** MFULA Manda BH. Sf, LF ML L-M
Senna Slamea KESHYA Cassia Blf, SI, WL FA M L-M
Senna sDectahll,s KESHYA Cassia AC Blf, SL FA, CS WL SM W
Seshanla sesban JELEJELE BINU RJverBean AC Blf, SI, FA, CS FB SS W
Tephrosla vogeltl MTHUTHU FlsbBean AC Blf, SI FA, CS SS MH
Termma/la sencea NAPINI Silver Termmaha Blf, SI WL ML L-M
Toona czllata SENDRELLA Toon Tree BH SI, FA, WL L W
Tnchlila emetlca MSIKITSI Natal Mahogany BH WL ML L-M
Uapaca b.rfaana MASUKU WrldLoquat BH Sl S MH
Vetzvena zzzamOldes THEDZI Vetlver grass CS W
Zlzzphus ahyssmlca* KANKHANDE JUjube BH Sf, WL LF S MH
Z,zzphus mauntlana* MASAWO JUjube Blf, SI, WL LF S L-M
ZIZlPhus mucronata* KANKHANDE Buffalo Thorn Blf,SI, WL LF S W
ZlZIphus spma chnstl* ChnstThorn BH SI WL LF S L-M

- =
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CHAPTER THREE REFERENCE TABLES ON AGROFORESTRY TECHNOLOGIES

TABLE 7 AGROFORESTRY SPECIES WOOD, MEDICINAL AND OTHER USES

j f
... z... ~ oS

t
...

'§ ! 1: 0

1 ~ e If Ql• 1:1
1:1 .8 ~ ~ ] ~ c
~ e

~
~ .;

Specres :I Ii! .a ~0 IiIo ~ IiIo I:ol
caCla Kalpmll I ++ + ++ +
cacla Kaetzel I ++ 0 0 +
cacla mwescens I ++ + ++ +
cacla mlotJca I + ++ ++ ++ Gum DY,IMRP

AcacIa polyacantha I ++ ++ + ++ ++ Gum VDSNTR
Acacia tortll,s I ++ + +
AcrocarpusfraxmifollUs E 0 0

Agava slsalana· E +
e4lb,zla lebbeck E ++ +++ ++ ++ ++ TN
e4nnona senegalensls I + + + + frUIt/root RPSTTR
Azadlrachta md,ca E +++ ++ ++ ++ 0 OLIN,MM:
Azanza garkeana I + + + FruIt Host to cotton stamer
Bauhmra thonmmm I + 0 0 ++ +++ Pods GP DY SP,BP RU CN
Caesalprnra decapetala I
Cajanus ca/an E 0 ++ Pods
Erythnna abyssmIca I 0 PO
Eucalyptus specIes E + ++
Faldherbla alblda I ++ + + + +++ Seeds TN 8T
F,cus capensls I 0 0 ++ ++ SK
F,cus natalensls I 0 0 ++ ++ FruIt RP GP
Flacourtla mdlca I FruIt BPGPRPRUST

Ongm I = IndIgenous E = Exotic

Use Ratmgs I +++ I
Excellent
~

Very Good
G:J

Good
C£:]

FaIr
Blanks Poor or unknown

Medlcmal and other uses
AB Abonclde
BP HeadIBody pams
CN Contraceptive
CO Cosmetic
DY Dyes
GP General purpose medlcme
1M Impotence
IN InsectIcIde

MAL Malana
MM MultI medlcmal
OL 011
PE Pirrgatlve I Enema
PO POIsonous
RP RespIratory I Colds
RU Rheumatism
SK SkIn disorders

SN Snake bItes
SP Soap
ST Stomach dIsorders
TN Tannms
TR TradItional beliefs
VD Venereal dIseases
WT Water treatment
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CHAPTER THREE AGROFORESTRY TECHNOLOGIES

TABLE 7 CONT AGROFORESTRY SPECIES WOOD MEDICINAL AND OTHER USES

llIl ... ...e ... ~

l!f ... ~ -=:s :! ... ....
:; e "E .... ! 1:: !5

I ~ i
.... /:l.< =i ~ 'iI

~
~ ";\ J! 1:2-= e
! ! ==

"Cl

SpecIeS
C :::l :::l

~ ~ "Cl ::S0 fio< fio< f;I;1

Khaya nyaslca I ++ +t+ +t+ ++ RP
Leucaena leucocephala E + 0 ++ Leaves
Mella azaderach E ++ 0 0 PO,lN
Monnga oleifera E + + All COOLSKSPWT
Penmsetum purpureum I
ProsoD/s lUlJflora E +t+ + 0 + ++ Pods
Pvracantha coccmea E
Sclerocarva blrrea** I + ++ ++ ++ ++ FruIt OL CO,MAL GP lR ST
Senna slamea E ++ + + PO
Senna spectabllls E + + + PO
Sesbama sesban I 0 +t+

Tephrosla vOKe11l lIE
Temllnalla sencea I ++ +t+ ++ ++ GPST,RPlR
Toona CIliata E ++ + +
Tnchllla emetlca I + + + + PE,BP GP,RU SP OL,PO
Uapaca /amana I ++ ++ ++ ++ FruIt AB,RU,RPSK
Vetlvena Z1zamOldes E 0

Z,Zlphus abysslmca* I +t+ ++ ++ ++ ++ FruIt RP
Z,zlPhus mauntlana* E +t+ ++ ++ ++ ++ FruIt
Z,Zlphus mucronata* I +t+ ++ ++ ++ ++ FruIt GP TR,ST RP SK
ZIZ/phus spIna chnstl * E +t+ ++ ++ ++ ++ FruIt

Ongm I = IndIgenous E = Exottc

Use Ratlngs I +t+ I
Excellent

~
Very Good

~
Good

C£:J
Farr

Blanks Poor or unknown

Medlcmal and other uses

AB AboncIde
BP HeadIBody pams
CN Contracepttve
CO CosmetIc
DY Dyes
GP General purpose medlcme
1M Intpotence
IN InsectICIde

MAL Malana
MM Multt medlcmal
OL Od
PE PurgatIve I Enema
PO POIsonous
RP Resprratory I Colds
RU Rheumattsm
SK SkIn dIsorders

SN Snake bItes
SP Soap
ST Stomach dIsorders
1N Tannms
TR TradItIonal belIefs
VD Venereal dIseases
WT Water treatment
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CHAPTER THREE REFERENCE TABLES ON AGROFORESTRY TECHNOLOGIES

TABLE 8 AGROFORESTRY SPECIES SEED REQUIREMENTS PER TECHNOLOGY

Alley ShortTenn Contour Fodder I

Cropping 3 FlIllows Strips GreenMan.

Plantmg Treat Seed Seeds gIha gIha gIkm gIha

SPECIES Method 1 ment /hole perKlt OS NS OS NS OS NS OS NS

AcacIa galpmu DS NS 2 2 4800 l,2lUi 643

~cacla goetzel DS NS 2 3 9900 1,870 935

AcacIa mgrescens DS NS 2 2 4800 2,572 1286

AcacIa mlotrca DS NS 2or6 2 6329 1,951 975

cacla polyacantha DS NS 2 3 9900 1,871 935

cacla tortrlls NS 2or6 3 13330 695

crocarpus fraxmifollUs NS SB 2 3 41650

gava sIsalana* SU BU NA NA NA

AlbIZla lebbeck DS NS 2or6 3 9000 2,057 1029

Annona senegalens/s NS OF 3 12500

AzadIrachta mdJca NS 3 F 2 11000 561

Azanza garkeana NS 3 F 2 4000

Bauhmla thonmngn DS NS 2 3 6100 3,036 1518

Caesalpmla decapetala DS NS 2 2 3380

CaJanus cq/an DS 0 3 12000 2,315 6,173 1,250

Erythnna abyss/mea CT NS 2or6 2 6800 908

Eucalyptus specIes NS SB 0 5 500000

Fa/dherb/a albula DS NS 2or6 3 6900 672 336

FICUS capens/s CT NA NA NA

FICUS natalenslS CT NA NA NA

Flacourtra mdJca NS 3+1 F 5 22000

1 Planhng Melhod DS=Drrect sowmg NS=Nursery seedlmgs SB=FlfSt sown m seedbed

CT=Cuthngs SU=Suckers BU=bulbds SL=SlIps

2 Seed trealments O=no treahnent 1=soak 48 hr cold water 2=soak 15 mm 65· C water

3=remove fleshy pulp 4=crack shell and extract seed 5=crack nut 6=mck offend of seed

Wllh nad chpper or knife 7=wash wax off m cold water F=plant fresh I=moculate wllh rluzobla

3 Alley Croppmg based on an alley Wldlh of 5 4 m for gentle slopes

For steep slopes WIth an alley wldlh of4 5 muse 20 % more seed

* No of slips or cUthngs

Recommended plantmg method m bold and shaded

VegetatIve propagatIon matenal underlined
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CHAPTER THREE AGROFORESTRY TECHNOLOGIES

TABLE 8 CONT AGROFORESTRY SPEOES SEED REQUIREMENTS PER TECHNOLOGY

Systematic Boundary Living

Interplant. Homestead Woodlots Fences

Planting Treat- Seed Seeda Iiha g/km g/ha g/km

SPECIES Method t ment% /bole per Kg DS NS DS NS DS NS DS NS

AcacIa galpmll DS NS 2 2 4800 83 42 139 70 643 322 2,083 1042

!AcacIa goetzel DS NS 2 3 9900 61 30 152 76 935 468 1,!15 0758

AcacIa mgrescens DS NS 2 2 4800 83 42 208 104 1286 643 2,083 1042

!AcacIa mlot/ca DS NS 2or6 2 6329 63 32 158 79 975 488 1,580 790

AcacIa polyacantha DS NS 2 3 9900 61 30 101 51 468 234 1,515 758

AcacIa tomhs NS 2or6 3 13330 23 56 347 563

Acrocarpus fraxmifohus NS SB 2 3 41650 18 56

~ava slsalana* SU BU NA NA NA 2!O 1000

Alb,Zla lebbeck DS NS 2or6 3 9000 67 33 167 83 1029 514
!Annona senega/ensls NS o F 3 12,500 24 60
Azadtrachta mdtca NS 3 F 2 11 000 18 45 281

lAzanza garkeana NS 3 F 2 4000 !O 125

Bauhlma thonmngll DS NS 2 3 6100 98 49 246 123 1518 759

Caesalplma decapetala DS NS 2 2 3380 296 148 2,960 1480

CaJanus caJan DS 0 3 12000
Erythnna abyssmlca CT NS 20r6 2 6800 29 74

Eucalyptus specIes NS SB 0 5 500000 4 15
Fauiherbla albldt% DS NS 20r6 3 6900 87 43 146 73 671 336
F,cus capensls CT NA NA NA 100 167
F,cus natalenslS CT NA NA NA 100 167
Flacourt/a mdtca NS 3+1 F 5 22000 23 57

I Planting Method DS=DJreCt sowmg NS=Nursery seedlmgs SB=FlfSt sown m seedbed

CT=CUttmgs SU=Suckers BU=bulbtls SL=Shps
2 Seed treatments O=no treatment 1=soak 48 hr cold water 2=soak 15 mm 65° C water

3=remove fleshy pulp 4=crack shell and extract seed 5=crack nut 6=ruck offend ofseed

With nllll chpper or kmfe 7=wash wax offm cold water F=plant fresh I=moculate With rluzobta
* No ofslips or cuttmgs

Recommended plantmg method m bold and shaded

VegetatIve propagatIon matenal underhned
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CHAPTI:R THREE REFERENCE TABLES ON AGROFORESTRY TECHNOLOGIES

TABLE 8 CONT AGROFORESTRY SPEOES SEED REQUIREMENTS PER TECHNOLOGY

Alley ShortTenn Contour Fodder I
Cropping 3 Fallows Strips GreenMan.

Planting Treat- Seed Seeds gIha gIha gIkm gIha

SPECIES Method I ment i /hole perKl! OS NS OS NS OS NS OS NS
Glmcuna seplum CT OS NS o F 1 7000 1323 661 3,517 1764 714 357 3527 1,764
Khaya nyaslca NS OF 2 2980
Leucaena leucocephala OS NS 2 or 6 +1 3 18850 1474 737 3,930 1965 796 398 3930 1,965
Mella azaderach NS 3 F 3 1750
Mormga olerfera CT NS OF 3 4500
Pennrsetum purpureum* CT NA NA NA ~OOO 14.-691
ProsopIs]Uliflora OS NS 2 3 10900 1,699 849
Pyracantha coccmea NS SB 7 10 370400
Scierocarya blrrea*** CT NS 3 F 1** 100
Senna Slamea OS NS 2 3 33000 561 281
Senna spectablils OS NS 2+1 3 32000 868 193 578 289 234 117 579 189
Sesbanra sesban OS NS 2 5 82305 562 181 1,500 750 304 152 1500 750
Tephrosla vogelll OS 0 1 17500 519 1,412 286
TermmalJa sencea NS 3+1 F 3 3906
Taona cIlIata NS SB o F 5 300000 515
Tnchilla emehca NS o F 2 1200
Uapaca krrkrana NS 3 F 2 2860
Vehvena zlzanroldes* SL NA NA NA 6667
Z'Zlphus abyssmlCa** OS NS 3+4+1 F 2 250
Z,Zlphus maunhana** OS NS 3+5+1 F 2 1500
Zlzlphus mucronata** OS NS 3+4+1 F 2 1100

Zlzlphus spma chnsh ** OS NS 3+5+1 F 2 1100

1 Planhng Method OS=Orrect sowmg NS=Nursery seedlmgs SB=Frrst sown m seedbed

CT=CUthngs SU=Suckers BU=bulbils SL=Sbps
1 Seed treatments O=no treatment 1=soak 48 hr cold water 2=soak 15 mm 65° C water

3=remove fleshy pulp 4=crack shell and extract seed 5=crack nut 6=rnck offend of seed
With nail cbpper or krnfe 7=wash wax offm cold water F=plant fresh I=moculate With rluzobla

3 Alley Croppmg based on alley width of 5 4 m for gentle slopes steep slopes WIth 4 5m alleys use 20% more seed
* No ofsbps or cuthngs ** WeIght based on dned nuts WIthout the fleshy pulp

*** Sclerocarya b,rrea 2 stones contammg 3 seeds each
Recommended plantmg method III bold and sbaded

VegegatIve propagatIon matenal underlmed
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CHAPTER THREE AGROFORESTRY TECHNOLOGIES

TABLE 8 CONT AGROFORESTRY SPEOES SEED REQUIREMENTS PER TECHNOLOGY

Systematic Boundary Living

Interplant. Homestead Woodlots Fences

Planting Treat- Seed Seeds w'ha g/Ian w'ha gIIan

SPECIES Method 1 ment 2 /hole per Kg OS NS OS NS OS NS OS NS
Glrncuna sep,um CT OS NS OF I 7000 29 14 71 36 441 120
Khaya nyas,ca NS OF 2 2,980 112 S18
Leucaena leucocepha/a OS NS 2 or 6 +1 3 18850 32 16 80 40 982 491
lMella azaderach NS 3 F 3 1750 171 429 2,64!
Mormga oIeljera CT NS OF 3 4500 333 167 4II4 2,0!7
PenmselUm purpureum CT NA NA NA

Prosop's jUliflora OS NS 2 3 10 900 55 28 138 69 849 425 1,376 688
Pyracantha coccmea NS SB 7 10 370400 68

Sclerocarya b,"ea·· CT NS 3 F I·· 100 1,000 2,500 25,000

Senna Slamea OS NS 2 3 33000 18 9 46 23 281 140
Senna spectabll,s DS NS 2+1 3 32000 19 9 46 23 289 145
Sesban,a sesban DS NS 2 5 82305 12 6 30 15

Tephros,a vogelll OS 0 I 17500 11 30
Termmal,a sencea NS 3+1 F 3 3906 77 128 S93
Toona cIliata NS SB o F 5 300000 19 32 155
Tnch,lIa emetlca NS o F 2 1200 278 1,287

Uapaca larlaana NS 3 F 2 2860 70 175

Vetlvena zlZamouies SL NA NA NA

ZIZlPhus abysslnlca· OS NS 3+4+1 F 2 250 1600 800 4000 2,000 49376 24,689 40000 20000
ZlZIphus mauntlana· DS NS 3+5+1 F 2 1500 267 133 666 333 8223 4,115 6667 3333

ZlZIphus mucronata· OS NS 3+4+1 F 2 1100 364 182 909 4!5 II 222 5,611 9091 4546

ZlZIphus spma-chnstl· OS NS 3+5+1 F 2 1100 364 182 909 455 II 222 5,611 9091 4546

I Plantmg Method OS=Olfect sowmg NS=Nursery seedlmgs SB=FlfSt sown m seedbed

CT=Cuttmgs SU=Suckers BU=bulblls SL=Shps

2 Seed lrea1ments O=no lrea1ment I=soak 48 be cold water 2=soak 15 mm 65° C water

3=remove fleshy pulp 4=crack shell and extract seed 5=crack nut; 6=mck off end ofseed

WIth nail chpper or kmfe 7=wash wax offm cold water F=plant fresh I=moculate WIth rluzobla

• WeIght based on dned nuts WIthOut the fleshy pulp

•• Sclerocarya b,"ea 2 stones contammg 3 seeds each
Recommended plantmg method m bold and shaded

Vegegatlve propagation matenal underlmed
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CHAPTER THREE
NEW OR MODIFIED AGROFORESTRY TECHNOLGIES UNDER TEST

NEW OR MODIFIED
AGROFORESTRY

TECHNOLOGIES UNDER TEST

Germplasm Screemng and PropagatIon

A major lImItatIOn of current
agroforestry technologIe<; 1<; the narrow
avaIlabIlIty of <;UItable specIe'> and vanetIe'> of
trees Several Ifi'>tItUtIOfi'> 10 MalaWI (e g
Bunda, ICRAF, DAR FRIM) are mvestIgatmg
the potential of other specIes, provenances and
varIeties oftrees that may prove better sUIted to
MalawI farm condItIOns Improved methods of
propagatIOn are also under re'>earch for many
tree speCIe'> to mcrea<;e theIr <;urvIval and growth
10 the fIeld Re,>ult<; of thI'> re'>earch WIll be
documented as fmdmg,> become aVaIlable

MIxed Tree Intercroppmg

ThIS technology I'> be109 researched
mamly by ICRAF at Makoka Re,>earch StatIOn
under the dIrectIOn of Dr J Maghembe
(personal commUnICatIOns) The practIce IS
e'>sentIally a modIfIed '>y,>tem of hedgerow
mtercroppmg The maIO dIstmctIOn Ir.; the
hedge spacmg, and lower management for
prunmg and leaf applIcatIOn Hedge,> are
commonly grown 10 every other furrow (18m
apart) wIth plant,> 90 cm apart and crop'> on the
ndge'> Dependmg on the '>pecIe'> the hedge~

may be retamed for one or more 'leasons They
are then replanted Forexample, CaJanus caJan,
Tephrosza or Se5bama may be grown for only
one sea'>on and replanted The shrubs are cut
down at ground level after the harve,>t or Ju~t
before the next rams The folIage and roots
remam to decompose Retamed hedge~, such
as Gluic idza 5eplUm, are allowed to regenerate
naturally or are coppIced and managed 10 a
manner SImIlar to hedgerow mtercroppmg

Relay Croppmg

A common defmItIOn ofrelay croppmg
1'> to plant a ,>econd (dIfferent) crop after the
fIr,>t crop ha'l reached matunty ThIS reduce~

competitIOn and enable,> two crops to be grown
on the same land Relay croppmg, a~ defmed
here mvolves undersowmg a fast-growmg
legume shrub or tree to Improve SOlI fertIlIty
ThIS crop I'> mcorporated a'> green manure
before the next season when a dense leafy
cover Ir.; e,>tablIshed Two maIn plantmg ~y~tem~

are under test

1 Broadca,>t tree r.;eed along every ndge at a
hIgh defi'>ItyJust before the second weedmg
to obtam a green carpet of plant,> (Stephen
Carr per'>onal commUnICatIOns) ThIS
practIce IS desIgned to mmImI~e labour by
combmmg It WIth normal weedmg and
bankmg, whIch covers the ~eed wIth ~0I1
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2 Interplant trees on every otherndge between
maIze statIOns (Jumanne Maghembe
personal commUnICatIons) Recent findmgs
suggest plantmg certam tree specIes at the
same tIme as the crop ThIS means It no
longer functIons as a relay crop, but more
as mIxed mtercroppmg

A clear advantage of thIS technology IS
the lower labour and management costs YwId
benefits and farmer responses have not been
documented Research IS needed on the tIme
and method of undersowmg, the optImum
specIes and populatIon denSIty of the shrubs,
and the tIme ofmcorporatmg the green manure
The MAFE Project plans to test thIS technology
WIth volunteer farmers dunng the 1995/96
season SUItable shrubs for thIS practIce mclude
pIgeon peas, TephlOSlG vogelll, and Sesbama
speCIes Use ofpIgeon peas maybe affected by
farmers mterest m harvestmg the peas for food
or sale Common gram and forage legumes
may also be used m thIS practIce, but such
speCIes do not contnbute as much folIage and
root bIomass to the soIl

StriP Croppmg

Research on thIS technology IS bemg
done by ICRAF and the ChItedze Agroforestry
Research Team Hedges of short-lIved speCIes
such as CaJanus caJan TephroslQ, or Sesbama

are grown m alternate stnps WIth crops The
hedges are retamed for only one or two o;;easons,
and replanted but m dIfferent locatIOns Hedge
stnps usually compnse 2-4 ndges, whIle crop
stnps may be WIder ThIS system faCIlItates
management of the hedges and crop, and may
also reduce competItIOn between them
However, It appears to reqUIre more land due to
the area occupIed by the trees

Integratmg Agroforestry WIth Smallholder
Burley Tobacco

Arecentamendmentto the MAFEProject
IS to IdentIfy and dissemmate ecolOgically sound
and cost-effectIve methods to Integrate
agroforestry techmques WIth smallholder burley
tobacco productIon SpeCIfic ObjectIves are

1 To mamtam or Improve SOlI fertIlIty WIth
reduced use of chemIcal fertIlIsers by
mterplantmgsoI1-Improvmgtrees andhedges

2 To reduce eroSIOn and water runoff by
establIshmg contour stnps ofvetiver grass

3 To decrease deforestatIon problems from
cuttIng wood for tobacco cunng by
establIshmg woodlots and lIvmg barns

Except for hvmg barns these technolOgies are
IdentIcal to those under test WIth other farmers
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Although the concept of hVIng barn~ 1~ new to
smallholders, some tenant farmers on tobacco
e~tatesare U~Ing thl ~ technology wIth Gmelma
arborea The MAFE Project plan~ to evaluate
other speCle~, and to compare farmer Interest~

for dIfferent ~pecles These are presently
domInated by Euca!)ptus, Gmelma and Senna
SlGmea Proposed speCIes for hVIng barns and
woodlot~ are shown on page 106

Establzshment and Management of L,vmg
Barns fm Tobacco Cunng

A hVIng barn for dryIng burley tobacco IS a
shed made of hVIng tree~ In place of upnght
poles (~ee bottom photo on page 90) Trees
may be allowed to grow above the roofdunng
the dry ~eason and copplced before or dunng
the raIm Cutbranches may be used for tobacco
tles or other purposes SInce a typIcal "dead"
shed lasts only 3 years, hVIng barns reduce
labour and mamtenance a~ well as
deforestatIOn A shed 30m long WIth 45 upnght
poles IS suffICIent to cure 300kg oftobacco So
far Gmelma arborea IS the major tree u<;ed
~ucces~fully by farmers It 1~ estabhshed from
both ~eedlmg<;and cuttIngs Eucalvptu ~ <;pecle~

are med WIth mIxed results, apparently due to
poor COppICIng Few other ~pecle" have been
tested GUIdelmes for establIshmg and
managIng hVIng barns are as follows

• Carefully match "pecles With the local
enVironment farmer preferences and
avaIlabihty of plantIng matenal Select
~peCles that are fa~t growmg With good
COppICIng ablhty, ideal specle~ are one" that
grow well from trun("heom to speed up shed
comtructIOn and use

• Orgam~e farmer<; m each partIcipatmg club
to raIse theIr own nursery ~eedhngs ThIS
can be done adjacent to theIr tobacco
nursenes

• If cuttIng~ or truncheom are used, IdentIfy
speCIe" and ~ource<, of thi<' matenal before
the ~tart of the ram<; CuttIng~ are be~t taken
when the tree I~ dormant before new leaves
appear and not when m flower or frUlt
Con<;ult Chapter 2 on nur"ery management
tor detmls on prepanng cuttmgs

• ProVIde stake ~upports and prune branches
to encourage a straIght-growmg trunk

• Locate the ~hed near the house or farm,
preferably not on good farm land Estabh"h
<,eedhng<; or truncheons In the configuration
of a typIcal ~hed 2 x 2 m m 3 hne~ (see page
105) The centre lme poles are 25 to 3 m tall,
whIle the out~Ide poles are I 5 to 2 m tall
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• Protect young trees from browsmg/other
damage to aVOId uneven ornns-shapenpoles
FIll m gaps where seedlIngs have dIed, or
where truncheons have failed to grow WIth
truncheons allow 1-2 years for roots and
folIage to develop before buIldmg the roof

• Construct the shed only when the lIvmg
trees are large and strong enough to support
the roof Ensure coppIcmg IS done evenly
so that the roof IS umform, slopmg from the
centre down each sIde

Lzvzng barn
Constructwn

ofroof
on lzve poles

•CoppIce/pollard trees when well establIshed,
timed to provIde tobacco tIes and to
mmImI~e roof damage from wmds
Encourage a fork to form where the roof
beams wIll SIt (see IllustratIOn) Coppiced
branches may also be used for fuelwood
and fodder dependmg on the specIes The
bark of some trees may also be stnpped
from cut branches for use as rope

~ -----~-~

Configuration ofa Lzvzng Barn showzng 2 x 2 m spaczng ofseedhngs/truncheons

0-- 2m-o 0 0 0 0 0 0 0 0 0

2m I
0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

AGROFORESTRY FIELD MANUAL FOR MALAWI 105



CHAPTER THREE

NEW OR MODIFIED AGROFORESTRY TECHNOLGIES UNDER TEST

TREE SPECIES FOR ON-FARM TESTING IN WOODLOTS AND LIVING BARNS

Note Not all spec1es hsted here are contamed m the descnpllon oftrees m Chapter 4

Suedes Local Name Technolol!V Altitude Preference Method ofEstablishment

AcacIa galpmll Nkungu WL LB W1derange seedlmgs
AlblZla lebbeck Mtangatanga WL LB Low to medium seedlmgs
Alb,z,a versIcolor NsenJere LB Low to medium seedhngs
Alb,z,a Zimmermannll Mtangatanga LB Low to medium seedlmgs
Azadlrachta md,ca Nlmu WL LB Low to med1um seedlmgs or W1ldhngs

Bndella mlcrantha Mpasa WLLB Low to med1um seedhngs

Burttdavya nyaslca Mbvule WL LB Low to medium seedlmgs

Commlphora spp * Khobo LB Depends on spec1es cutungs

Dombeya rotundifolla Nchm WL LB W1derange seedlmgs

Erythnna abyssmlca * Muwale LB Low to medium seedhngs cutungs

F,cus natalensls * Kachere LB W1derange seedhngs cuttmgs

Ficus capensls * Mkuyu LB Low to med1um seedlmgs cuttmgs

Gmelma arborea Malama WL LB W1derange seedlmgs cutungs

Eucalyptus spp Blue gum WL LB Depends on spec1es seedlmgs

Khaya nyaslca Mbawa WL LB W1derange seedlmgs

Lannea dIscolor * Cmumbu WLLB Wide range truncheons

Pterocarpus angolensls* M10mbwa LB Low to med1um truncheons

Sclerocarya blrrea Mfula LB Low to med1um seedlmgs cutungs

Senna slamea Keshya WL LB Low to medium seedlmgs

Toona CIliata Sendrella WL LB W1derange seedhngs or W1ldlmgs

.. Tree spec1es trad1110nally used for hve fence posts m kholas and home batmng s1tes
Legend WL = Woodlots LB = L1vmg Barns
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CHAPTER FOUR: COMMON AGROFORESTRY SPECIES

INTRODUCTION

ThIS chapter IS mtended to serve as a
practIcal fIeld gUIde to some common fast
growmg agroforestry specIes used m MalawI
It IS by no means a comprehensIve lIst of
plants sUItable for agroforestry smce research
IS contmually IdentIfymg other specIes The
plants lIsted are orgamsed alphabetIcally by
famIly For each specIes the botamcal name
IS provIded along wIth the common EnglIsh
and Chichewa names, a bnef, Illustrated

descnption of the specIes, common uses and
products, and any special notes Table 9 at the
end ofthIS chapter gIves an mdex ofspeCIes by
botamcal, Chichewa and EnglIsh names
SpeCIfIc agroforestry uses are not specIfIed m
the text smce they are mcluded m Table 6
Details on uses and plantmg mstructIOns are
gIven for each technology and speCIes mTables
6, 7, and 8 begmnmg on page 95 Consult
references at the back of thI'S manual for more
detailed mformatIon

TJees may be
mterplanted with
crops for multi
purpose uses as
shown here with
copplced Toona
cd13ta]ust
before the
groli mg 5eawn
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COMMON AGROFORESTRY SPECIES IN MALAWI

FAMILY AGAVACEAE

DescnptIOn NatIve of MexIco, now wIdely
planted In the tropICS A medIUm-sIzed
succulent, leaves large, dark green, and SpInY,
2 m long, flowers creamy-yellow, In branched
clusters along a 4-6 m woody pole, produced
when 7-12 years old, after WhICh the plant
dIes

Uses/Products An Important producer of
fIbre for ropes, tWIne, mats, baskets, and
sandals, and once grown wIdely on a
commerCIal scale The flesh from the leaves
makes good fodder, and can be composted for
orgamc manure, waxes, sodIUm pectates,
alcohol, methane and hecogemn can be
extracted from sIsal waste

Agave slsalana
SIsal KhonJe

L-____________ _ _

Agave slsalana

from Useful Plants ofMalaWI, 1975
J Wlllzamson III M M Moss

SpecIal Notes Propagated from suckers
groWIng on rhIzomes at the base of the bole, or
preferably from bulbI1s WhICh are mIniature
SIsal plants borne on the flowenng stalk (bulbI1s
are eaSIer to collect and grow more umformly)
SIsal makes a good hve fence, but ItS shallow,
spreadIng adventItIOus root system can be
competItIve WIth nearby crops

108 AGROFORESTRY FIELD MANUAL FOR MALAWI
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DescrIptIon IndIgenous A medmm-Iarge
handsome decIduous tree up to 15 m hIgh wIth
spreadmg crown Bark grey, rough and
flakmg m patches leaves compound wIth
oval to ellIptIc leaflets dark green above,
blue-green below, sexes separate wIth pIstIllate
trees conspIcuoUS m May wIth yellow, plum
SIze fruIts, whIle stammate trees have red
catkms appeanng before the leaves m October,
frUIt yellow, fleshy, and sphencal, up to 3 5
cm m dlametre

FAMILY ANACARDIACEAE

Sclerocarya bzrrea
Marula Mfula

Sclerocarya blrrea

Uses/Products EdIble fruIts hIgh m vltamm
C, nchly scented and can be made mto Jams,
JUIces, and an alcoholIc dnnk, the stone mSIde
the fruItS contam 2-3 edIble kernels contammg
a protem-nch oIl WhICh bums lIke a candle
Wood used for carvmgs, furnIture, floonng,
and match-makmg, bark for rope/stnng, cut
truncheons grown as lIve fence posts, makes
good browse for all stock The tree has many
medlcmal and cultural uses, and IS hIghly
valued m many parts of Afnca

SpeCIal Notes Best propagated from cuttmgs/
truncheons Food value of fruItS IS hIgh, but
not eaten much m MalaWI FruItS have
commercIal value forJams,JUIces and IIqueurs
m S Afnca, Botswana and ZImbabwe
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UseslProducts EdIble fruIt, regarded as the
best of mdlgenous fruIts m some parts of
Afnca, rope from bark, many medlcmal uses
leaf tips and bark for colds, leaf poultIces for
pneumoma, roots boIled with sour oranges for
stomach ache

DescrIptIOn IndIgenous A decIduous
spreadmg shrub or tree 3-8 m hIgh Bark grey,
smooth to roughIsh wIth cIrcularflakes, leaves
large and oval, green to blue-green, often
softly haIry below, flowers mconspicuoUS
and greemsh ansmg from leafaxIls, frUIts
fleshy, lumpy and sphencal, yellow orange

from Useful plants ofMalaWI, 1975
J Wllhamson

Annona 'ienegalensls

I

Mposa
Annona senegalensls

WIld Custard Apple

FAMILY ANNONACEAE
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DeSCriptIOn IndIgenous A handsome,
decIduous medIUm-large tree 10-15 m tall,
wIth spreadmg branches Bark grey-black,
deeply fIssured, slender branches brown or
purplIsh flakmg m stnps, leaves oblong
ovate, clustered at ends of brdnchlets pale
green and covered m ~Ilvery hairs flowers
small, creamy-yellow m axIllary racemes,
sweet scented, frUIt wmged, rose-red when
mature and drymg to red-brown

FAMILY COMBRETACEAE

Termznalta sencea
SIlver Termmaba Napml

UseslProducts Wood hard and durable,
provIdmg good fuel, furnIture, tool handles
and general-purpose tImber, the tree has many
local medIcmal and cultural uses Common
ones mclude takmg a decoctIOn of the roots to
cure dIarrhea, and to relIeve colIc, also applIed
as an eyewash, whIle pneumoma IS treated
wIth a fomentatIOn from a hot mfusIOn of the
outer parts of the roots

Termmalla sencea

from Useful Plants ofMalawl, 1975
J Wllllamson
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Description IndIgenous A smallIsh, much
branched evergreen tree 5-12 m tall, wIth
typIcal rounded crown Bark dark grey and
rough, leaves dIstmctIve, clustered at branch
tips, large and leathery, shmy dark green above,
covered below wIth wooly hairs, flowers
greemsh-yellow to whIte, mconspicuoUS m
termmal clusters, frUit round, fleshy, rusty
yellow, 2-3 cm dmmetre

UseslProducts FruIt edIble and delIcIOus,
produces a good wme, wood IS fairly durable
and borer proof, easy to work and polIshes
well, stems used as tooth brushes, a good
general-purpose wood, makes good fuel, used
for lIds of gram stores, the tree has many
medicmal uses an mfusIOn ofthe roots IS used
for abortIOns, and mIxed wIth other plant
specIes to treat many ailments, mcludmg
rheumatism, colds, coughs, skm dIseases, and
yaws

FAMILY EUPHORBIACEAE

Uapaca kzrkzana
WIld Loquat Masuku

Uapaca klrkwna

from Useful Plants ofMalawl, 1975
J Wlllzamson
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FAMILY FLACOURTIACEAE

DescrIption IndIgenous A much-branched
small tree, usually spmy 3-10 m hIgh Bark
pale grey and smoothl~h, sometImes darker
and flakIng to reveal pale orange patches
leaves sImple, oval to ellIptIcal, lIght to dark
green, turnmg colour m autumn and becommg
bnllIant red, plumcoloured and purplIsh black,
flowers greenIsh-yellow flushed wIth dull
red sometImes solItary or m short racemes or
panIcles, frUIt berry-lIke, fleshy, 1-25 cm
dmmetre, dark red-purple

Flacourtw mdIca
Indian Plum NthudJa, Nthudza

FlacoUl tlQ mdlca

Uses/Products FruIt edIble wIth a pleasant
flavour but aCIdIC tree has many medIcmal
uses from decoctIOns of the leaves and roots
(mtestmal worms, screw-worms m cattle,
general body pams), and mfUSIOns of the bark
and roots for treatmg pneumonIa, sore throats,
and rheumatIsm

from Useful Plants ofMalaWI
J WIllwmson III G Jackson
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UseslProducts Hard, heavy wood valued
for furmture, poles, and fuel, leaves are good
fodder

DescrIptIon IndIgenous A fme large
deCIduous tree up to 25 m hIgh Bark yellow
brown, rough and furrowed, paIred thorn" on
branches and mam trunk are dark, strong, and
hooked, leaves 9-14 paIr~ of pmnae 13-40
paIrs ofleaflets each, flowers III slendercreamy
spIkes WIth red sepals that are a dIstmgUIshmg
feature, frillt a straight purple-brown pod

FAMILY LEGUMINOSAE

Sub-FamIly MlmosOideae

Acacza galpznlz
Monkey Thorn Nkungu

Acacla galpmll

from Trees ofSouthern Africa, 1977
K 0 Palgrave zll Telry Duggan, 0

Anderson
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Uses/Products Good fuelwood and fodder

DescriptIon IndIgenous A medmm to large
decIduous tree 15-20 m tall Bark brown-grey
and rough paired pnckles are dark strong and
hooked downwards, leaves 3-10 pam, of
pmnae, 5-23 pairs of leaflets each, flowers
creamy-white In spIkes, frUIts a reddlsh
purple ~traIght pod

FAMILY LEGUMINOSAE

Sub-FamIly MImOSOldeae

Acacia goetzel
Purple-Pod AcacIa Nkungu

AcaCia goetzel

III F Bodnar
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DescrIptIon IndIgenous A medmm SIze
deCIduous tree 10-15 m tall WIth a rounded
canopy, raised knobby thorns on trunk and
branches, bark dark brown, leaves 1-3 pairs
of pmnae, 1-2 pans of cIrcular leaflets each,
flowers creamy m long con"pIcuoUS spIkes,
frUIt 1') a straight dark-brown pod

FAMILY LEGUMINOSAE

Sub-FamIly MImosOldeae

Acacza nzgrescens
Knobthorn Mkungu

AcaCia mgrescens

from Useful Plant~ ofMalawl, 1975
J Wllllamson

UseslProducts Con"Idered an mdIcator of LI~~-~~~~_~~_~~__~~----l

good ranchmg country wIth valuable fodder
but very thorny Wood very hard fIre and
termIte resIstant Makes good fuelwood,
furnIture (though dIffICUlt to work), mme
props, sleeper<;, fence posts, and parquet
floormgs
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FAMILY LEGUMINOSAE

Sub-FamIly MImosOldeae

Acacza llllotlca
Scented Thorn Mpampa, Ngagaga

DescrIptIon IndIgenous A small decIduous
tree up to 10 m tall usually smaller, bark
smooth reddIsh-brown when young, rough
blackIsh-grey WIth age WhIte or reddI&h long
straight spmes, leaves 2-11 pairs ofpmnae, 7
25 pairs of leaflets each, flowers m yellow
balls, frUIt long, thICkIsh and slIghtly curved,
green when young, becommg dark or black

Uses/Products Wood IS reddIsh, hard and
durable, good for fuel and fence post&, gum
exudatIOns for adheSIve and confectIOnery,
pods valuable fodder and sometimes u&ed for
dyemg cloth black, a decoctIOn ofthe bark and
roots used to treat Impotence, and leaves for
pneumoma

Acacla mlotlca

from Common Fuelwood Crops
Elbert L Lzttle,]r zll Sahlll
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DescrIption IndIgenous A large, handsome
deciduou'> tree to 20 m Bark pale yellow
whIte and flakIng WIth strongly hooked
pnckle'> In pmrs on branches '>ometIme'> on
trunk, leaves 13-40 pmrs of pInnae 25-65
pmrs of leaflets each, flowers In long whIte
spIkes, frUit a strmght longIsh brown pod

FAMILY LEGUMINOSAE

Sub-FamIly MlmosOideae

Acacza polyacantha
White Thorn Mthete

I:::

UseslProducts Regarded as an mdicator of
fertIle sOlIs, good fuelwood and fodder, wood
IS hard and reSIstant to borers, used for mme
shaftmg, bUIldmg matenals, and tool handles,
gum IS good qualIty for confectIOnery, roots
used to ward off snakes and to treat snakebItes

AcaCia polvacantha

from A Fzeld Guzde to Lengwe Natzonal
Park, 1984 B Y Sherry and A J

Rzdgeway
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Uses/Products Leaves and pods valuable
fodder, wood makes good fuel, bark used for
stnng

DescrIptIon IndIgenous A flat-crowned
decIduous tree 6-15 m tall Bark grey to dark
brown and fIssured, spmes vanable, sometimes
hooked, or long and straight both often found
on 5ame tree, leaves blue-grey green, 2-10
pairs of pmnae, 6-19 pairs of leaflets each,
flowers m cream or yellow balls, pod narrow
small and spIrally contorted

FAMILY LEGUMINOSAE

Sub-FamIly MlmosOideae

Acacia tortzlzs
Umbrella Thorn Nchongwe

Acacza tortllts

from Common Fuelwood Crops
Elbert L Lzttle, Jr
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COMMON AGROFORESTRY SPECIES IN MALAWI

FAMILY LEGUMINOSAE

Sub·FamIly MImosOideae

AlblZla lebbeck
Woman's Tongue Mtangamtanga

DescrIptIon NatIve to tropIcal ASia, now
naturalIsed m MalawI A declduou", tree 6-12
m tall, usually a short trunk Bark grey and
smoothlsh becommg rough or fI'isured, leaves
large and compound wIth oblong leaflets,
flowers greemsh-yellow clustered m long
stalked heads, pods broad and oblong, straw
coloured, papery and flat, lattlmg contmuously
m the wmd

UseslProducts Wood medIUm hard heavy
and durable, good furnIture, panelIng, general
constructIOn, and carvmg but not ea~y to work
by hand Bark used m tanmng, good fuelwood
and fodder, attractIve to bees for honey, used
wIdely for shade and ornamental along roads,
gardens and plantatIOns

,-------- -- - - -

AlblZla lebbeck

from Useful Plants ofMalawI, 1975
J Williamson
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DescrIptIOn IndIgenous A majestic
decIduous tree 18-25 m hIgh wIth a rounded
crown and spreadmg branches Bark whIte
when young, turnmg grey and fI~sured, leaves
feathery and grey-green, thorns white, straight
and thIck, flowers m creamy-whIte spIkes,
frUIts, a thIck and often spIrally tWIsted pod,
orange-brown when dry

UseslProducts Loss of nutnent-nch leaves
dunng the ramy sea~on Improves sOlI fertIlIty
and allows farmmg beneath the canopy wIth
good benefits to crop yIelds Trunks and
branches used for fuelwood, canoes, pestles
and mortars pods and leaves are excellent
fodder m times of famme, people can eat the
seeds after repeated bOllmgs flowers attract
bees for honey-makmg, and hollow trunk or
branches make good bee-hIves bark IS boIled
and drunk to cure dIarrhea, leaf growth
provIdes good shade dunng hot, dry season

FAMILY LEGUMINOSAE

Sub-FamIly MImosOideae

Faulherbza albula
WmterThorn Msangu

Fmdhelbza alblda

from ICRAF 1992 A SelectIOn of Useful
Trees and Shrubs for Kenya

SpecIal Notes Ideal agroforestry tree and
wIdely apprecIated by farmers, but return on
mvestment may be fairly long-term (over 7
10 years) due to variable growth rate Fast
growmg tap-root can be deformed m nursery
or when out-plantmg due to mIsmanagement
Young seedlmgs need protectIOn from
browsmg and weeds, and should be marked
for vlSlbilIty due to small SIze Increased land
and grazmg pressures are reducmg natural
regeneratIOn
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DescrIptIon NatIve to MexIco now wIdely
naturah~ed throughout the tropICS Tree SIze
depends on vanety, but generally a rounded,
very branched shrub 5-8 m hIgh Taller
vanetles are 10-20 m, wIth an Irregular crown
Bark grey or grey-brown and smooth, leaves
dark green and compound, flowers creamy
whIte m clustered balls, frUIt a narrow, long,
and flat pod m clusters, green when young,
turnmg brown at matunty

FAMILY LEGUMINOSAE

Sub-FamIly MlmosOideae

Leucaena leucocephala
Leucaena Lukma

L- _

Leucaena leucocephala

UseslProducts NutntIous fodder but can be
pOIsonous especIally to monogastnc anImals
such as horses, hogs, poultry and rabbIts If
eaten solely for long perIods, due to mImosme
m the leaves and seeds, causmg Illness and
half loss, makes good fue1wood, tallervanetIes
used for constructIon, lumber, and pulpwood

from Common Fuelwood Crops
Elbert L Lzttle, ]r

SpecIal Notes Very fa<;t-growmg drought
resIstant, nItrogen-fIxmg tree that coppIces
readIly used exten<;Ively for green manure,
soIl conservatlOn and lIvestock feed
LImItatIOns m MalawI mclude susceptIbIhty
to termIte attack and browsmg by anImals,
damagefrom p<;ylhds, need for specIal rhIzobIa
for nodulatIon, and poor performance m aCIdIc
and nutnent-defIcIent sOlIs
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FAMILY LEGUMINOSAE

Sub-Fallllly MlmOSOldeae

ProsoplS ]uliflora
MesqUIte

DeSCrIptIOn NatIve of tropIcal Amenca
Small to medIUm semI-evergreen SpInY tree,
or multI-stemmed shrub, 3-12 m hIgh, short
trunk wIth open flat-topped or rounded crown
of spreadIng branches, bark dark brown or
grey, furrowed, tWIgS WIth sIngle or paIred
stout straight spInes, leaves compound and
green to pale green, flowers greemsh-white to
pale yellow m clustered spIkes, frUIts long,
narrow, slIghtly curved pods yellow to brown,
seeds m a 4-ang1ed case

UseslProducts Wood hard, heavy, and
durable, excellent for fuel, used for fence
posts, door and wmdow frames and other lIght
carpentry pods valuable lIvestock feed, and
can be ground Into flour for human
consumptIon flowers good source for honey

ProsoplS }uliflora

from Common Fuelwood Crops
Elbert L Llttle,}r

Special Notes A fast-growIng, deep-rooted,
mtrogen-fIXIng tree that coppIces readIly, used
for ImproVIng soIl fertIlIty, dune stabIlIsatIOn,
and provldmg fue1wood and fodder FolIage
IS unpalatable so It can become a weed If
grazmg and land-use pressures are low
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FAMILY LEGUMINOSAE

Sub-FamIly CaesalpmIOIdeae

Acrocalpus fraxmifollus
Indian Ash

Description Natlve of IndIa and Southeast
ASIa A very tall, fa~t-growmg decIduou'> tree
up to 60 m hIgh WIth a clean stratght trunk
Bark pale grey, smooth wIth honzontal
markmgs leaves compound up to 1 m long,
leaflets broadly elltptlc, shmy green but bnght
red when young, flowers WIth green petals
and orange stamens, short-ltved m dense
stalked clusters 12 cm long at termmal
branches, frUIt a thm dark brown pod up to 12
cm long m perSIstent termmal bunches
spltttmg to release numerous dark brown seeds

UseslProducts TImber for ltghtconstructton,
good for makmg bee-hIves, WIdely used as a
shade tree for tea and coffee plantatIOns, and
popular as an avenue and park tree

SpecIal Notes Extremely fast growmg,
reachmg over 3 m m ItS fIrst year, qUIck to
regenerate after prumng, but somewhat
susceptIble to termIte attack

'-------------- - ----

Acrocarpusft axmifollus

from Trees ofKenya, 1989
T Noad and A B,rnze III A B,rnze
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DescriptIon IndIgenous A small to medIUm
sIzed, decIduous tree wIth rounded crown up
to 10m Bark dark brown and furrowed
leaves large 2-lobed wmg-shaped and
leathery, flowers whIte and small m racemes
OpposIte the leaves, sexes separate, frUIt a
large thIck pod becommg woody at matunty

Uses/Products Bark used for stnng and
rope, wood for fuel, poles, and tool handles,
green pods used as a soap-substItute, whole
pods excellent ammal fodder, and can be
ground for human consumptIOn, the softer
mSIde can also be eaten, the leaves, roots, and
bark have varIOUS medIcmal values mcludmg
treatment of stomach ache, rheumatIsm, gum
mfectIOns, eye mflammatIOn, and venereal
dIseases

FAMILY LEGUMINOSAE

Sub-FamIly CaesalpmlOIdeae

Bauhlnla thonnmgll
Monkey Bread ChItImbe

BauhmlG thonnmgll

III L Chlkadza
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FAMILY LEGUMINOSAE

Sub-FamIly CaesalpmlOideae

Caesalpmza decapetala
MauritIUs Thorn

KapltagwIlere/Mlunguzl

Description Natlve of IndIa A scandent
thorny shrub up to 7 m hIgh leaves compound
and dark grayIsh-green flowers yellow m
long attractIve racemes, frUIt a roundIsh pod
In clusters, pOInted, brown oblong and
somewhat woody

UseslProducts Makes an impenetrable live
hedge, planted around vegetable gardens or
kholas as livestock enclosures

SpeCIal Notes Needs careful management to
keep it from overgrowmg and becommg a
weed, but thIS is dIfficult as It is so thorny
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FAMILY LEGUMINOSAE

Sub-FamIly CaesalpmlOideae

DescrIptIon NatIve of tropIcal Amenca,
wIdely planted elsewhere m the tropICS A
rounded decIduous tree to 10m Bark smooth
grey, leaves compound, long, and dark green
wIth narrow ellIptIc leaflets, flowers bnght
yellow m showy clustered spIkes frUIt long,
cylIndncal pods WIth honey-combed
honzontal seedchambers, green tummg black

Senna spectabllls
CassIa Keshya

UseslProducts Popular as a shade and
ornamental tree along roads, parks and gardens,
fast-growmg wIth good fuelwood, and poles
for lIght constructIOn coppIces readIly, not
good fodder, can be pOIsonous to pIgS and
horses

Senna spectablhs

T,ees ofKenya, 1989
T Noad and A Blrme III A Blrme

AGROFORESTRY FlEW MANUAL FOR MALAWI 127



COMMON AGROFORESTRY SPECIES IN MALAWI

FAMILY LEGUMINOSAE

Sub-FamIly CaesalpmIOldeae

DescrIption NatIve of southeast ASIa
MedIUm-sIzed evergreen tree to 18 m hIgh
straIght trunk dense upnght crown often
Irregular and spreadmg Bark grey, smooth to
slIghtly fIssured, leaves compound, long, <;hmy
green on top, sometimes tmged wIth red
brown, flowers yellow m upnght showy
clusters, frUIt long, narrow, flat pods hangmg
m clusters

, J

[
I
[ I
r

~--------- ----

Keshya
Senna Slamea

CassIa

UseslProducts Wood excellent but smoky
fuel, susceptIble to dry-wood termItes, also
used for posts, constructIOn, and furnIture,
WIdely grown as plantatIOn tree m Afnca
popular fast-growmg tree for reforestmg hilb
and waste land, common as a shade and
ornamental tree along roads, parks and gardens

Senna ')wmea

flom Common Fuelwood Crops
Elbel t L Ltttle, Jr
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FAMILY LEGUMINOSAE

Sub-FamIly PapIllOnOldeae

DescriptIon Natlve range uncertam, perhaps
southeastASIa, East IndIes, ornortheastAfnca,
wIdely cultIvated throughout the tropICS and
sub-tropICS DeCIduous upnght, bushy and
much-branched shrub I-36m tall, generally
short-lIved 2-7 year~, leaves dark grey-green,
compound wIth 3 lance-shaped leaflets,
flowers m clustered racemes, pea-shaped,
usually yellow or orange, frUIt abundant,
oblong 5-8 cm long pods, green tummg pale
brown

CaJanus caJan
PIgeon Pea Nandolo

CaJanus caJan

UseslProducts NutntIous, hIgh-protem seed,
cook.ed or eaten fresh, pods, seeds and dned
folIage good lIvestock feed, woody stems
have some fuelwood value

SpecIal Notes WIdely grown for food, and
fonmprovmg soIl fertIlIty through Its deeproot
system and nItrogen fixmg nodules, commonly
used for green manure, SOIl conservatIOn, and
hedge wmdbreaks Many varIetles have been
bred for dIfferent purposes and envIronments
Plants are often susceptIble to root nematodes
and fusarIUm wIlt

from Useful Plants ofMalawI, 1975
J Wlllwmson III M M Moss

AGROFORESTRY FIELD MANUAL FOR MALAWI 129



COMMON AGROFORESTRY SPECIES IN MALAWI

FAMILY LEGUMINOSAE

Sub~FamIly PapIlIOnOldeae

Erythnna abysslnzca
Red~Hot Poker Tree Muwale

DeSCrIptIOn IndIgenous AdecIduous, thorny
tree 8-15 m tall, often wIth a rounded crown
Bark thICk, corrugated, and corky leaves
compound wIth 3 large, broad leaflets, flowers
In red showy racemes before leafIng out, frUIt
a woody constncted pod, seeds bnghtred wIth
a black anI

UseslProducts Wood soft and pIthy, used
for carvIng spoons, pestles drum barrels, toys
and beehIves, good for lIve fence posts cut
from truncheons before flowenng, regarded
as a sol1Improvmg tree from mtrogen fixatIOn
and abundant leaf-fall Colourful seeds used
m bracelets and necklaces, seeds contam a
pOlson that can be fatal If swallowed but IS
lIkely to pass through undIgested because of
theIrhardness, tree has varIOUS local medicmal
and cultural uses

SpeCIal Notes A valued tree, best gro\\-n
from truncheons, also rdised from seed

Erythrma abvssmlca

from Useful Plants ofMalawz, 1975
J Wzllzamson
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FAMILY LEGUMINOSAE

Sub-FamIly PapIllOnOideae

Glzrzcldza seplum
MeXIcan-LIlac

DescnptIon Native to tropIcal Amenca
Small decIduous tree 6-1 0 m tall wIth Irregular,
spreadmg crown and thIn canopy Bark grey
smooth, leaves compound, 15-40 cm long,
dull green or grey green slIghtly hairy
underneath flowers whItish-pInk, pea-shaped
m clustered racemes along branches, frUIt a
narrow, flat pod 10-15 cm long, yellow-green
turnmg blackish at matunty

UseslProducts Wood hard and heavy, good
fuelwood, used for posts, constructIOn,
furnIture, tool handles, stem cuttmgs grown
for lIvmg fences, used for cattle fodder, green
manure shade for coffee and cocoaplantatIons
reforestatIOn, and as a support for vamlla and
black pepper VInes, ennches sOlI by mtrogen
fixatIOn In root nodules, flowers good for
honey making

GIlllCldza seplum

from NFT Hlghllghts
Lzttle and Wadsworth, 1964

SpeCIal Notes Seed avaIlabIlity In MalawI IS
presently lImIted Bark, roots, seeds, and
leaves contaIn pOIsons used to kIll rodents
Fresh folIage should not generally be browsed
by anImals, espeCially monogastncs lIke pIgS
and horses, due to tOXIC compounds whIch
break down conSIderably when dned or wIlted
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FAMILY LEGUMINOSAE

Sub-FamIly PapIllOnOideae

Uses/Products The wood IS lIght and soft,
but makes good fIrewood and useful for lIght
constructIOn, good fodder and green manure,
tree has varIOUS medICInal uses

SpeCial Notes Easy to establIsh and very
fast-growIng from seed on a WIde range of
SOlIs, deep root system and mtrogen-fIXIng
nodules Improve soIl fertIlIty Problems
Include short-lIved nature, susceptIbIlIty to
root nematodes, and poor response to prumng

from Trees ofKenya, 1989
T Noad and A Bzrnze

Se<;bama sesban

JeleJele, Bmu

DescriptIon IndIgenous A decIduous ~hrub
or small tree 4-8 m tall, short-lIved Bark
reddIsh-brown, leaves compound wIth small,
oblong blue-green leaflets, flowers yellow,
pea-shaped, the standard petal veIned WIth
dark maroon, In sprays 15 cm long, frUIt a
slender, curved, pale-brown pod up to 20 cm
long and cylIndrIcal

Sesbanza sesban
River Bean
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FAMILY LEGUMINOSAE

Sub-FamIly PapIllOnOideae

Description PossIbly mdigenous but may
have been Introduced long ago, now
naturalised A herbaceous shrub 2-3 m tall,
wIth dense covenng of yellowIsh hairs Bark
smooth, greemsh turnmg dark grey leaves
compound, blue-green and velvety, flowers
m dense racemes of red, purple or whIte
flowers., frUIt, a furry pod, hangmg m clusters
wIth numerous black and whIte seeds

Tephrosza vogelll
Fish Bean Mthuthu, Mtetezga

Uses/Products Leaves, branches and pods
pounded and thrown on water to stun or kill
fish, whIch rIse to the surface to be collected
and eaten, valuable msecticide wIth leaves
contaInmg 15% tephrosm and seeds 30%,
locally used to treat stem borers m maize, used
as a shade-wmdbreak tree for tea and coffee

Special Notes Easy to establish and very
fast-growmg from seed on a WIde range of
SOlIs, best at medIUm to hIgh altItudes, deep
root system, heavy leaf-fall andmtrogen-fixmg
nodules Improve soIl fertility Problems
mclude short-lived nature, susceptibIlity to
root nematodes, and poorresponse to prunmg

Tephrosza vogelll

ttl F Bodnar
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Special Notes Tree IS host to the cotton
stamer, therefore unpopu1ann cotton-growmg
areas

Uses/Products FrUIts edIble, eaten lIke
chewmg gum, wood used for tool handles,
and the mner bark provIdes a fIbre

DescrIptIon IndIgenous A bushy shrub or
smallIsh tree 3-10 m hIgh Bark brown and
rough, branch1ets wIth shaggy wooly haIrs,
leaves haIry, sImple, 3-5 lobed up to 20 cm x
20 cm, usually smallel, flowers showy not
openmg fully agmg from yellow to orange
red, frUIt a woody, harry sphencal capsule
2 5-4 cm dIVIded mto 5 clear sectIOns, yellow
to broWnIsh-green when mature

/lom A FIeld GUide to Lengwe Natzonal
Patk, 1984 B Y Sherry and A J

Ridgeway

Azanza garckeana

Mtowo

FAMILY MALVACEAE

Azanza garckeana
Snot Apple
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UseslProducts The wood IS moderately
heavy hard and durable reSIstant to decay
and attack by msects, excellent fuel used for
constructIOn, poles, lumber, furnIture, farm
tools, and carvmg, most parts of the tree yIeld
commercIal by-products, and nearly all have
medlcmal uses, 011 from the seed used m
soaps, dlsmfectants, drugs, cosmetics, and
lubncants seed cake IS an excellent fertIlIser,
used for shade and wmdbreaks along streets
and pastures, and for reclamatIOn ofand lands

DescrIptIon Native of Burma and India
now wIdely planted throughout the trOpICS m
ASia and Afnca A semI-evergreen, medmm
sIzed handsome tree 10-15 m tall, wIth straight
short trunk and spreadmg branches formmg a
dense rounded crown Barkgrey-brown, thICk
wIth scaly plates, leaves compound at ends of
tWIgS 20-35 cm long, leaflets lance-shaped,
pomted WIth saw-tooth edges, dull green
above, paler below, flowers fragrant, small
and whIte m clusters, frUIt a fleshy drupe,
numerous, oblong 1 3-2 cm long, lIght yellow
turnmg purple, I-seeded

FAMILY MELIACEAE

Azadzrachta zndzca
Neem NImu

Azadlrachta mdlca

from Trees ofKenya, 1989
T Noad and A Bzrnze

SpecIal Notes Neem IS a fast growmg tree
that coppIces readIly Azadlrachtm from the
seed and leaves IS a promIsmg msect repellant
Dned leaves are used to protect stored crops,
cloth and books from msect attack Leaves
and tWIgS have been used as mulch and green
manure WIthout proper storage, seed has
short ViabIlIty, so needs to be planted qUIckly
m pots or as bare-root stock
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FAMILY MELIACEAE

DescrIptIon IndIgenous A large handsome
tree up to 45-60 m tall, wIth long straight trunk
and enormous rounded crown ofglossy folIage
Bark grey, mostly smooth but flakmg, leaves
compound and large flowers small, whIte
and mconspicuoUS m many-floweredpamcles,
frUit an oval woody capsule 3-5 cm, splIttmg
mto 4-5 valves that release many wmged
seeds

Khaya nyaslca
Red Mahogany Mbawa

Uses/Products An Important timber specIes,
used extensIvely for furnIture, doors cabmets,
and panellIng as It works easIly and takes a
fme polIsh, mfusIOn of the bark to relIeve
colds

'--------------------

Khaya nvaSlca

from Useful Plants ofMalaWI, 1975
J Williamson

136 AGROFORESTRY FIELD MANUAL FOR MALAWI



COMMON AGROFORESTRY SPECIES IN MALAWI

UseslProducts Wood used for fuelwood,
roofmg poles on houses, furnIture, and tool
handles, has msectIcidal propertIes for locust
control and protectmg stored clothmg and
books, vanous tree parts have medICmal uses

DescnptIon NatIve ofsouthern ASia, wIdely
planted as an ornamental throughout the
tropICS A small to medIUm SIze deCIduous
tree 6-15 m tall WIth spreadmg branches and
hemisphencal crown Bark grey and smooth
becommgbrown and furrowed WIth age, leaves
compound 20-40 em long, leaflets lance
shaped, long-pomted WIth saw-toothededges,
dark green above, paler below, flowers pmk
purple, showy, fragrant, and numerous on
slender stalked panIcles, frUIts a fleshy yellow
berry about 1 cm diametre, hangmg III

perSIstent clusters, stone hard WIth 3-5 seeds

FAMILY MELIACEAE

MeZza azaderach
PerSIan LIlac, Chmaberry Ndya

Melwazaderach

Common Fuelwood Crops
Elbert L Llttle,]r

SpeCIal Notes Bernes are extremely
pOIsonous to people and some lIvestock
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Description NatIve of tropIcal ASia, now
wIdespread m the tropICS A large, spreadmg
decIduous tree wIth thICk trunk up to 20-25 m
Bark dark grey-brown rough, furrowed and
crackmg m squares leaves compound and
large up to 90 cm long wIth narrow leaflet~ up
to 15 cm long, flowers small, whIte, bell
shaped, and mconspicuoUS, frUIt an oblong
brown capsule splIttmg mto star shapes,
releasmg small wmged seeds

FAMILY MELIACEAE

Toona czlzata
Toon Tree Sendrella

UseslProducts Good fuelwood, used for
lIght constructIOn and furmture often planted
as a street or park tree, also m plantatIons and
for afforestatIon

Toona clllata

from Trees ofKenya, 1989
T Noad and A Bume zll A Bzrme
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DescrIptIon IndIgenous A handsome
medIUm-large evergreen tree 8-20 m hIgh,
WIth dark hangmg folIage and dense rounded
crown Bark dark grey to brown, smoothish
to rough, leaves compound, up to 45 cm long,
leaflets oval up to 15 cm long, dark glossy
above WIth dense curly hairs below, flowers
mconspicuoUS, dull whIte, fragrant, maxIllary
clusters, fruIt a round, velvety brown capsule,
3 cm diam , splIttmg mto 3-4 valves, black
seeds enclosed WIth a bnllIant orange anI

FAMILY MELIACEAE

Tnchllza emetlca
Natal Mahogany MSlkItSI

Tnchllta emetlca

UseslProducts Good fuelwood works well
but needs treatment agamst borer attack, used
for furnIture, household utensIls, shelvmg and
dug-out canoes, bark soaked m warm water
and used as an emetic boIled seed that has
been ground and pounded produces a supenor
011 for anomtmg the body and hair, It IS also
rubbed mto cuts and bruIses to aid healmg,
can also be taken mternally for rheumatism
and the hIgh fat content ofthe seeds IS used for
cookmg and soap-makmg

from Trees ofKenya, 1989
T Noad and A B,rnze III A B,rnze

SpeCIal Notes ThIS IS a fast-growmg tree
WIth many uses Plant the seeds qUIckly after
removmg the orange anI as VIabIlIty IS short
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DescriptIon IndIgenous A large spreadmg
tree 12-25 mtall Barkgrey, smoothIsh,leaves
large and ovate up to 23 x 12 cm, greemsh
grey but conspIcuously red when young,
flowers small, mconspiCUOUS, frUIts m large,
heavy branched clusters or fascIcles on stems
and trunk, each 3-4 cm m diametre

UseslProducts FruIt IS edIble and can be
made mto Jams, leaves used for sandpaper
wood for makmg drums and mortars, the tree
has many medicmal uses latex used to treat
burns and septic conJunctivItIs, leaf and bark
mfusIOns are gIVen to cow~ to mcrease mIlk
yIelds, and there are many cultural values and
belIefs ascnbed to the tree

FAMILY MORACEAE

Fzcus capenszs
Cape FIg Mkuyu

FICUS capenslS

from Trees ofKenya, 1989
T Noad and A Bzrme zll A Bzrme

SpecIal Notes A good shade tree growmg
well from truncheons
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SpeCIal Notes A good shade tree growmg
well from truncheons

Uses/Products FruItS eaten by ammals and
bIrds, bark IS used for cloth, to mduce lactatIon
and to treat mfluenza, the tree may have other
medIcmal or cultural uses

DescrIptIon IndIgenous A much branched
decIduous tree, vanable SIze up to 20 m wIth
a rounded crown, sometImes a strangler of
other trees Bark grey, smoothIsh, often wIth
aenal roots hangmg down leaves vanable,
mostly narrow-oblong anddarkgreen, flowers
small, InCOnSpICUOUS, frUIts about I cm
dlametre, smooth and solItary or paIred

from Trees ofSouthern Afnca, 1977
KeIth Coates Palgrave III Terry Duggan

FiCUS natalensls

Kachere
FICUS natalensis

Common WIld FIg

FAMILY MORACEAE
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FAMILY MORINGACEAE

Monnga oleifera
Horse-radish Tree

Chamwamba, Kangalulll

DescriptIon NatIve of IndIa and ArabIa
now naturalIsed m many areas of the tropICS
A small decIduous tree 5-10 m tall wIth a lIght
canopy Bark pale grey, thIck and corky
leaves pale green, compound 30-60 cm long
leaflets small and oval 1-2 cm long, flowers
creamy-whIte, fragrant, m long sprays frUIt a
long, tnangular shaped capsule, splIttmg to
release 3-wmged seeds

UseslProducts FolIage IS good fodder,
leaves, flowers and young fruIt are cooked
after poundmg as ndIwo m a solutIOn of
potashes, also used m flavounng curnes, 011
from the seeds known as Ben 011 used m
salads, skIn poultIces, soap-makIng,
lubncatmg machmery, and m cosmetIc and
textIle mdustnes Powder ground mostly from
the seeds makes an excellent water punfIer,
replacmg alum, also used as a cure for scurvy

SpeCial Notes A useful fast-growmg tree,
mostly grown from truncheons, but also from
seed
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COMMON AGROFORESTRY SPECIES IN MALAWI

FAMILY MYRTACEAE

Eucalyptus camaldulenszs
Gum Blue Gum

DescrIptIon NatIvetoAustralIa,nOwwIdely
planted around the world Large, 25-40 m tall,
aromatIc evergreen tree Bark smooth whIte
grey wIth patches of darker gray and red,
peelmg m long stnps Leaves alternate lance
shaped, often curved, haIrless, droopmg along
tWIgS Flowers 5-10 m cluster at leaf base
FrUIts conSIst of hard seed capsules that open
at top wIth many small seeds

UseslProducts Planted as wmdbreak Red
hardwood reSIstant to termItes, used for
fIrewood, charcoal, constructIOn wood and
poles

SpecIal Notes The Genus conSIsts of many
dIfferent speCIes adapted to dIfferent clImates
For the follOWIng four speCIes the
recommended enVIronment IS gIven E
camaldulensls WIde range of enVIronments
E cloezwna, medIUm altItude on flat good
SOlIs, E grandls, hIgher elevatIOns, lIke
VIphya, E teletlcorms, WIde range of
enVIronments

Eucalyptus camaldulensls

from Common Fuelwood Crops
Elbert L Lzttle, jr zll Mueller, 1879

Although very popular for ItS fast growth,
trees of thIS genus have the dIsadvantages of
exhaustmg the SOlI of nutnents and water due
to thIS fast growth and to stonng nutnents m
the stern Eucalyptus trees are not SUItable for
assocIatIon of rotatIOn WIth crops
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COMMON AGROFORESTRY SPECIES IN MALAWI

FAMILY RHAMNACEAE

DescrIptIon IndIgenous A wIckedly armed
shrub or small tree to 7 m hIgh, wIth rounded
crown and droopmg, tangled branches havmg
scattered recurved thorns Bark grey-brown,
becommg rough and fIssured, leaves ovate up
to 8 x 5 cm, 3-vemed from base, dark green
above, paler below due to dense furry haIrs,
flowers yellow and small m tIght axIllary
clusters, frmtround, shmy red-brown 2-3 cm
m dlametre

Zzzzphus abyssznzca
JUjube Kankhande

---~
UseslProducts FruIt edIble, folIage and fruIts
valued fodder/browse, wood moderately
durable, hard, and heavy, excellent fuelwood,
used for lIght constructIOn, makmg tool
handles, farm Implements, posts, bedlegs
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FAMILY RHAMNACEAE

DescrIptIon NatIve of southern ASia, now
wIdely naturalIsed m much of the tropICS and
sub-tropICS A semI-evergreen, small-medIUm
tree 6-20 m tall, wIth rounded spreadmg crown,
droopmg branches, and recurved thorns Bark
dark grey Irregularly fIssured, leaves oval to
ellIptIcal 2-6 cm long, shmy green above,
softly hairy below, flowers yellow, small and
fragrant, frUIts round and yellow, turnmg
brown about 1-2 cm m diametre

Zzzzphus maurztlana
JUjube Masawo

UseslProducts FruIt edIble and marketed
locally also made mto a refreshmg dnnk and
alcoholIc spmt folIage and frUIts valued
fodder/browse, wood moderately durable,
hard, and heavy, excellent fuelwood, used for
lIght constructIOn, makmg tool handles, farm
Implements, posts, beds

ZlZlphus maUlltlana

from Trees ofKenya, 1989
T Noad and A Bzrme
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FAMILY RHAMNACEAE
,----------------------

DeSCriptIOn IndIgenous A deciduoU'l shrub
or small tree to 10m hIgh wIth rounded crown
and branches wIth paIred thorns one straIght
to 2 cm long, the other recurved Bark dark
grey, Irregularly fls~ured, leaves oval 3-6 cm
long, shmy green on both sIdes, apex tapenng
and margm fmely toothed, flowers yellow,
small and mconspicuoUS, frUIts round and
red-brown, about 1-1 5 cm m dlametre

Zzzzphus mucronata
Buffalo Thorn Kankhande

UseslProducts FruIt edIble but pulp IS rather
dry and mealy, also made mto an alcoholIc
spmt, folIage and fruItS valued fodderlbrowse,
wood moderately durable, hard, and heavy,
excellent fuelwood, used for lIght constructIOn,
makmg tool handles, farm Implements, posts,
beds ThIS tree has many medlcmal and cultural
values a remedy for almost any pam IS made
from a poultIce of powdered and baked roots
whIch are eaten afterwards a leafpaste IS used
to treat bOlls and other skm mfectIons, an
mfusIOn of the root IS used to treat dysentery
and lumbago, powdered leaves and bark to
treat chest complamts, and an mfusIOn of the
bark to cure coughs

'------- -- --------

ZlZlphus muCl onata

from Trees ofKenya, 1989
T Noad and A Bzrme
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FAMILY RHAMNACEAE

ZIZlphus spina-christl
ChrIst-Thorn

DescrIptIon NatIve to the Sudan-SahelIan
zone and the MIddle East A spmy, mostly
evergreen shrub or small tree 3-10 m tall WIth
a spreadmg crown of slender branches, and a
deep taproot Bark IS grey-brown, smooth
and becommg fIssured, spmes m paIrs, one
long and one recurved leaves ellIptIc-oval,
margm fmely toothed, shmy green, paler
below, flowers small, greemsh-yellow, frUIt
round yellow-brown to red

UseslProducts FrUIt edIble, JUICY and
marketed m Sudan and West Afnca, folIage
and fruItS valued fodder/browse, wood durable,
hard, and heavy, excellent fuelwood, used for
lIght constructIon, makmg tool handles, farm
Implements, posts, beds, spear shafts,
householdutensIls, flower nectara good source
ofhoney, leaves fruIt, and roots have VarIOUS
medlcmal uses

SpecIal Notes HIghly drought-resIstant
speCIes used for erOSIOn control and sand
dune stabIlIsatIOn because ofdeep-root system
It IS also planted for frUIt, wmdbreaks,
shelterbelts, and stock-proof lIvmg fences

ZlZlphus spma-chnstl

From Common Fuelwood Crops
Elbert L LIttle, Jr III Sahm, 1968
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Uses / Products Planted as a lIve fence and
ornamental hedge

Description Shrub native to S E Europe
andW ASIa, now WIdely planted as ornamental
hedge Does well m cool, wet areas Leaves
sImple, small, obovate wIth toothed margm,
m alternate clusters, on dwarfed lateral shoots
that form thoms, Flowers whIte, m clusters at
mtervals along the stem, FrUIts clusters ofred
berrIes, about 7 mm m dIametre

FAMILY ROSACEAE

Pyracantha coccznea
FIre Thorn Mchende

Pyracantha coccmea

zil F Bodnar
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DeSCriptIOn IndIgenous A perenmal grass
wIth reed-lIke stems 25 cm m diametre, up to
4 5 m tall Leaves sharp-edged, flower a
bulrush-lIke spIke sometimes not producmg
seed

UseslProducts Stout stems used for hut
walls and fences, sometimes thatchmg
provIdes useful fodder makmg good hay If
cut when less than 13m hIgh, also makes
good qUalIty paper

FAMILY GRAMINACEAE

Pennzsetum purpureum
NapIer Grass NsenJere

Penmsetum purpureum

SpeCIal Notes Smce napIer grass rarely
produces VIable seed, It IS establIshed from
stern orroot cuttmgs Sterncuttmgs are pushed
mto the SOlI at an angle of45 degrees, burymg
at least 2 nodes Root cuttmgs are planted 7 5
cm deep Although very productIve, repeated
cuttmgs cause yIelds to declme, requmng
replantmg after4 years Naplens faIrly dIsease
reSIstant, but susceptibIlIty to nematodes
precludes ItS use m tobacco rotatIOns

from Useful Plants ofMalawl, 1975
J Wllltamson

AGROFORESTRY FIELD MANUAL FOR MALAWI 149



COMMON AGROFORESTRY SPECIES IN MALAWI

UseslProducts CultIvated mostly for eroSIOn
control and to stabIlIse road/dam
embankments, makes good thatchmg,
generally unpalatable but WIll be grazed when
other forage IS hmitmg, roots used for baskets
and other woven crafts, WhICh also yIeld an 011
used m the cosmetIcs mdustry

DeSCrIptIOn An mtroduced grass armed at
erOSIOn control VetIver IS a densely tufted,
awnless, WIry, deep-rooted perenmal Itgrows
m large clumps from a much-branched spongy
root-stock wIth erect culms I-25m tall
Leaves are stIff, narrow and up to 100 cm
long, flower heads purple wIth pamcles 15
30 cm long, some cultIvars rarely flower

FAMILY GRAMINACEAE

Vetlverza Zlzamoldes
VetIver Grass Thedzl

1

Vetlvena Zlzanwldes

from Mlckey Patel & Co, 1987

SpeCIal Notes Smce vetIver grass rarely
produces vIable seed, and has no stolons or
rhIzomes, It IS propagated from root divisIOn~
or "shps"
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TABLE 9 INDEX OF SPECIES

COMMON AGROFORESTRY SPECIES IN MALAWI

Botamcal names m ltaZzCS
CHICHEWA NAMES ill CAPITALS
English in bold and not capltahsed

Species
AcacIa ga/plml
AcacIa goetzel
AcacIa mgrescens
Acacia mlobca
AcacIa polyacantha
AcacIa tomZzs
Acrocarpusfroxzmfollus
Agava szsalana
Alb,zza lebbeck
Annona senegalensls
Azadlrachta md,ca
Azanza garkeana
Bauhlma thonmngzl
BINU
BLUE GUM
Buffalo Thorn
Caesa/pmla decapetala
CaJanus caJan
Cape FIg
CasSIa
CHAMWAMBA
ChlDa Berry
CIillIMBE
Chnst-Thorn
Common Wild FIg
Erythnna abysslmca
Eucalyptus specIes
Fazdherbla alblda
F,cus capensls
FICUS natalensls
FIre Thorn
FuhBean
Flacouma md,ca
Glmc,d,a seplum
Gum
Horse-Raddlsh Tree
IndIan Ash
IndIan Plum
JELEJELE
JUjube
KACHERE
KANGALUNI

page
114
115
116
117
118
119
124
108
120
110
135
134
125
132
143
146
126
129
140
127/28
142
137
125
147
141
130
143
121
140
141
148
133
113
131
143
142
124
113
132
144/5
141
142

Species page
KANKHANDE 144/6
KAPITAGWILERE 126
KESHYA 127/8
Khaya nyaslca 136
KHONJE 108
Knob Thorn 116
Leucaena 122
Leucaena leucocephal 122
LUKINA 122
Manila 109
MASAWO 145
MASUKU 112
MauntJus Thorn 126
MBAWA 136
MCHENDE 148

eZza azaderach 137
MesqUIte 123
MeXIcan LIlac 131
MFULA 109
MKUNGU 116
MKUYU 140
MLUNGUZI 126
Monkey Bread 125
Monkey Thorn 114
Monnga oleifera 142
MPAMPA 117
MPOSA 110
MSANGU 121
MSlKITSI 139
MfANGAMTANGA 120
MfETEZGA 133
MTIIETE 118
MTHUTIID 133
MTOWO 134
MUWALE 130
NANDOLO 129
NapIer grass 149
NAPINI 111
Natal Mahogany 139
NCHONGWE 119
NOYA 137
Neem 135

SpeCies
NGAGAGA
NIMU
NKUNGU
NSENJERE
NI1RJDJA NI1RJDZA
Penmsetum purpureum
PersIan Lilac
PzgeonPea
ProSOPISJulzj10ra
Purple Pod AcaCIa
Pyracantha coccmea
Red Mahogany
Red-Hot Poker Tree
RIver Bean
Scented thorn
Sclerocarya blrrea
SENDRELLA
Senna slamea
Senna spectablils
Sesbama sesban
SIlver TennlDaba
SIsal
SnotApple
Tephrosla vogelll
TenmnaZza sencea
THEDZI
Toon Tree
Toana CIlIata
TnchlZza emetlca
Uapaca kzrkzana
Umbrella Thorn
VetJver grass
Vetlvena zlzamOides
WhItethorn
WIld Custard Apple
Wild Loquat
WlDterThorn
Woman's Tongue
Z'Zlphus abyssmlca
ZIZlphus mauntlana
ZIZlphus mucronata
Zlzzphus spma-chnstl

page
117
135
116n
149
113
149
137
129
123
115
148
136
130
132
117
109
138
128
127
132
111
108
134
133
III
150
138
138
139
112
119
150
150
118
110
112
121
120
144
145
146
147
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GLOSSARY

ACId (sOlI) A soIl havmg a pH of less than 7 0 A "011 wIth a hIgher pH 1" called ba"Ic or
alkdlme Some plants, such as Leucaena lellcocephala, do not grow well m strongly aCId
sOlIs (pH less than 5 5) LImestone (a basIc rock) 1<; often ground and added to "OIls to reduce
theIr aCIdIty

AfforestatIon Plantmg forest

Agroforestry A praCtIce of delIberately growmg or retammg tree", or "hrub<; wlthm an
agncultural or pastoralland-u"e system, eIther under the <;ame form of "patIaI arrangement or
m temporal sequence There are both ecologIcal and economIC mteractIOn.;; between the
varIOUS agroforestry components

Alley croppmg CultIvatIOn of crop<; between hedgerow.;; of woody legume" that are pruned
penodlcally to prevent .;;hadmg the crop, and to Improve sOlI fertilIty/yleld<; from prumng"
may also supply fodder and fuelwood

Alternate (of leaves) alternatmg along the stem, not Oppo"'Ite

Annual A plant that grows for only one <;eason (or year) before dymg m contra"t to a
perenmal, WhICh grows for more than one season

And A clImate charactenzed by "0 lIttle ramfall that cultIvatIon I';; pO""Ible only If .;;upported
by water management

AnI An extensIOn, "ometlmes fle<;hy, from the placenta at the ba"e of the <;eed partIally or
completely enveloppmg the seed

Bare-root nursery A nur"ery m WhICh "eed IS sown at regular "pacmg.;; m open bed" and
the seedlmgs are uprooted from the sOlI before outplantmg Contamer<; are not used
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Berry A soft, JUICY fruIt WIth pulp surroundIng the seeds

BIOdIversIty DIVersIty of lIvIng plants and ammals In the same area

BIOmass The weIght of matenal produced by a hVIng orgamsm or collectIOn of orgamsms
It may Include the entire plant or It may be qualIfIed to Include only certam parts of the
plant e g above-ground or leafy bIOmass BIOmass IS expressed m terms of fresh weIght or
dry weIght

Broadcast sowmg The SOWIng of seed by scattenng It over a WIde area, wIthout the use of
dnlls or holes

Browse The buds, shoots, leaves and flowers of woody plants whIch are eaten by lIvestock
or wIld anImals

Bund A ndge of earth placed In a lIne along the contour of a slope to control water runoff
and soIl erosIOn

Capsule A dry fruIt, releaSIng seed from pores or breakmg open when npe

Clump A close grOUpIng of stems or trees, bushes or grasses

Compost Orgamc resIdues from plants and ammals sometimes mIxed WIth soIl, that are
pIled mOistened and allowed to decompose Used to Improve SOlI fertIlIty when mcorporated
mto the soIl, often m small, IntenSIve gardens

Compound (ofleaves) a whole leaf made up of SImIlar leaflets, not sImple

Contamensed seedlmgs A central nursery productIOn system m whIch 5eedlmgs are raised
m mdividual polythene tubes or containers The seedhngs are easy to handle but are heavy
and dIfficult to dIstnbute
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Contour lmkmg pomt,; m a fIeld at the ,;ame altItude, formmg a contour lme

Copplcmg Cuttmg certam tree speCIes close to ground level to produce new "hoots from the
stump Also occurs naturally m some specIes If the trees are damaged

Cotyledons FIrst leaves when seed germmates, morphologIcally dIfferent from the
subsequent developmg leaves

Culm The stem of grasses, often hollow

Cuttmg A method of regeneratmg trees by cuttmg pIece,; of ,;tem,; or branche~ (the length
reqUIred wIll depend on the ,;pecIes) whIch WIll then form roots and shoot~ Cuttmg~ of
,;ome ,;peCIe,; may fIr,;t need to be rooted m water or stenle 5011, other5 root ea"Ily m wet soIl

Cut-and-carry Fodder or other plant products whIch are harve~ted and carned to a dIfferent
locatIOn to be used or consumed

Dampmg off A fungal dIsease that cau,;e5 rottmg of tIs5ue near the root collar so that
seedlIng,; topple over ThIS can occur If a nursery IS overcrowded, poorly dramed, too heavIly
shaded, or poorly ventIlated

Deciduous (of leaves) Sheddmg all leaves penodIcally, not evergreen

Dehlscent SplIttmg

Direct seedmg See dIrect sowmg

Direct sowmg A method of rm"mg trees by sowmg or 5cattenng the seed broadcast dIrectly
onto the SIte where the mature trees are reqUIred

Dormancy The penod when seed IS not actIve The seed dormancy penod needs to be
broken to actIvate the germmatIOn process--by soakIng m water, for example
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Dormant buds Buds that do not normally grow Into branches, but WhICh are able to do ~o If
the stem or branch IS cut

Drupe A fleshy seed enclosed In a stony covenng Stone fruIt such as peach One-celled
fruIt WIth one or two seeds, e g plum

Dry-season nursery A nursery that IS started dunng the dry season and that IS watered
regularly ~o that the seedlIngs grow to the reqUIred SIze before beIng outplanted as soon as
the rams begIn

ErOSIOn The weanng away of the land surface by runmng water WInd, Ice or movement
due to gravIty

EvapotranspIratIon Sum of the evaporatIOn of water by the soIl, plus the transpIratIOn of
water by the crop, on the same fIeld

Evergreen (of trees) wIth leaves fallIng and groWIng contInuously throughout the year not
decIduous

ExotIc Introduced from outSIde (MalawI), not IndIgenous

Fallow crop A food or tree crop that IS planted or allowed to grow In farmland dunng a
fallow penod after the mam crop IS harvested, to help Improve or recover soIl fertIlIty

FamIly A taxonomIc category between order and genus Plants or ammals In the same
famIly share some common charactenstIcs

FertIlIser Matenals such as anImal manure or Inorgamc chemIcals that contaIn the
nutnents necessary for healthy plant growth When applIed to soIl they help Improve fertIlIty
and crop YIelds
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Fodder banks Fast growmg, hIgh yIeldmg trees/grass of hIgh nutntIonal value, grown
usually m small plots for cut and carry feedmg of lIvestock

FrUIt (botamcal) the npened ovary of a seed plant, wIth Its contents

Furrow In the context ot a nursery ..,eedbed A shallow groove opened m the surface of the
sOlI m WhICh seeds are sown, and WhICh are then re-covered wIth soIl, otherwIse the
depressed area between ClOp ndges

Genus A classIfIcatIOn of plants or ammals wIth common dI:'>tmgUlsh1Og charactenstIcs

GermmatIon The process of plant development m WhICh roots and ..,hoots emerge from
seeds

Green manure green leafy matenal applIed to the soIl to Improve ItS fertIlIty

Green manure banks Fa..,t grow1Og, hIgh yIeld10g legummous trees, grown usually 10
small plots for cut and carry applIcatIOn of bIOmass to Improve soIl fertIlIty

Gully A deep, narrow channel cut mto the soIl by eroSIOn

Gully erosIOn The removal ot soIl by water concentrated 10 deep narrow channels

Hardemng off A method of toughemng ..,eedlIngs whIle stIll m the nursery to prepare them
for the ..,hock of normal field condItIons If gradually gIven le<;s water and exposed to more
dIrect sunlIght, the seedlIngs are more lIkely to surVIve after outplant1Og

Hedgerow A closely planted lIne of shrubs or small trees, often form1Og a boundary or
fence
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Herb Any plant wIth soft non-woody stems, a tenn also commonly applIed to plants used
for culmary or medlcmal purposes

Herbaceous A plant that IS not woody and does not persIst above ground beyond one
season

Homestead and boundary plantmg MultI-purpose trees planted around homestead or on
farm boundanes for poles/fuelwood fruItS (food/cash), fodder, green manure/mulch shade
and other uses such as medlcmes, gums etc They can also be grown along stream banks to
control erOSIOn and to stabIlIse water flow

Home Garden A complex collectIOn of woody and herbaceous plants delIberately grown m
small plots m or near home compounds, may be assocIated wIth the productIOn of small
domesttc anImals

HybrId The off~pnng of two plants of dIfferent specIes or vanetles

IndIgenous NatIve to a specIfic area, not mtroduced OpposIte of exotIc

InfiltratIon The movement of water mto the sOlI

Inoculant An addItIve to the seed of some specIes that helps speed up gennmatlon For
example, the growth of legummous speCIes IS helped by the addItIon of RhIzobIUm bactena

Intercroppmg Growmg two or more crops m the same field at the same tIme m a mIxture

Khola Fence of lIvmg or dead branches used to enclose lIvestock or to dIrect theIr
movements or to protect human settlements from WIld ammals Also called zenba (west
AfrIca) or corral (USA)

AGROFORESTRY FIELD MANUAL FOR MALAWI 157



GLOSSARY

Leaflet A smgle dlvI'>IOn of a compound leaf See compound leaf

LItter The uppermost layer of orgamc matenal on the '>011 ,>urface mcludmg leave'>, tWIg'>
and flowers, freshly fallen or slIghtly decomposed

LIve fencmg Llvmg hedge to protect or enclo<;e people, ammal,>, or crops

Lop To cut one or more branches of a standmg tree

Leachmg Nutnent<; movmg wIth water below the rootmg zone of plants

Legummous plants Plant,> of the famIly Legummome that produce ,>eed m pod,> Mo,>t
legummou'> plant,> develop root nodule,> that contam mtrogen-fixmg bactena The leave,> of
legummou'> plant,>, when they fall and rot help to Improve '>011 fertIlIty by mcreasmg the
levels of mtrogen that are avaIlable to plants

Marker RIdge RIdge on contour, U'lually made every 10 - 20 metre'> to help realIgn the
plantmg ndges of the whole fIeld on contour

Mycorrhiza The a,>,>OCIation of a hIgher plant ('>uch a'> a tree) and fungal mycelIum (the
vegetatIve body of a fungm) m WhICh the fungu'> lIve,> withm or on the out'>Ide of root,>
formmg a ,>ymblotlc or paraSItIc relatlon,>hlp The fungu'> benefIt,> the tree by '>upplymg
nutntlonal reqUIrement,> m the early ,>tage'> of development, and later through mtrogen
fixatIon m root nodules

Mulch Gra<;'> leave'>, or other matenal that I'> lard on top of a nur'>ery ,>eedbed to reduce
evaporatIOn and thus retam mOIsture wlthm the SOlI

Multipurpose tree (MPT) A woody perenmal whIch I'> grown to proVIde more than one
product or serVIce
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Naturalised (of plants) So successfully mtroduced (mto MalaWI) that they reproduce
naturally

Ndlwo Local name refemng to vegetable relIsh eaten wIth meals, often for flavonng

Nltrogen-flXlng Relatmg to a plant that has the abIlIty to convert mtrogen m the air mto a
form WhICh can be used by plants ThIS process IS performed by another orgamsm that lIves
wlthm the roots of the plant In legummous plants the orgamsm IS a bactenum In other
plants, such as Casuarzna speCIes, It IS an actmomycete

Nut A dry seeded fruIt WIth a hard outer covenng

Obovate Inversely egg-shaped leaf wIth the narrow end at the bottom or stem end of the
leaf and rounded at the top

Outplantmg The removal of seedlIngs from a nursery for plantmg on other 'Htes on the
farm where they WIll grow mto mature trees

Palatable DeSIrable to eat

Perenmal A plant that grows for more than one year, m contrast to an annual whIch grows
for only one year (or season) before dymg

Plantmg out see "Outplantmg "

Plantmg shock The shock a seedlIng expenences when It IS outplanted from a protected
nursery to a normal SIte on the farm The loss of regular watenng and exposure to dIrect
sunlIght make the seedlmg very vulnerable at thIS tIme

Pod A dry fruIt, usually splIttmg mto two typIcal of the legummosae famIly
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Pretreatment of seed The treatment of "eed by vanous method" pnor to sowmg to mltIate
and accelerate the process of germmatIOn See seed treatment

Pnckmg The removal of young seedlIngs from trowelloo"ened "eed beds by gra~pmg the
tops of the leaves and gently pullmg

PropagatIon Methods of mcrea"mg the number" of a gn en plant type Most tree~ propagate
themselves by seed others by root sucker" "orne can be propagated from cuttmg"

Provenance A stand or group of tree" of the "arne "pecle" that proVIdes a "ource of hlgh
qualIty, viable seed

Prunmg The process of regularly cuttmg back the "hoot" or root" of plant~ to encourage the
development of dense, "turdy and well-developed rootmg "ystem" and "hoots

Raceme A cluster of flower" wIth the blossoms arranged along the "Ide" of the flower ~talk,

the oldest at the base

RhizobIa NItrogen flxmg bactena lIvmg together WIth a fungm mycorrhlzae, usually on
the roots of legununous plant speCIes

Ridge A long raIsed "tnp of earth, usually for cultlvatmg crops m parallel rows

Root block Block. of sOlI contammg roots, cut out of a seedbed when a seedlIng IS
transplanted

Rootmg system The mass of roots developed by a plant wlthm the soIl
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RotatIon In agnculture, changmg the crops grown on a partIcular pIece of ground from
season to season In forestry, the length of time between establIshment and harvestmg of a
plantatIOn or tree

Runoff Ramfall or other water that does not mfiltrate mto the SOlI but flows across the
surface

Scadent Tendency to clImb by means of tendnls

Seed treatment NIckmg, soakmg m water or treatmg seeds wIth substances such as
msectIcides or fungICIdes to Improve germmatIOn See pretreatment

Seed VIabIlIty The abIlIty of seed to germmate and the speed at whIch It germmates
Normally gIVen m germmatIOn percentage and penod m WhICh germmatIOn takes place

Seedbed The protected bed or soIl m a nursery m WhICh the seed are sown and seedlmgs are
enabled to grow untIl they are ready for outplantmg

SeIDl-arid ClImate WIth a substantial dry season(<.;) and an average annual ramfall of 150 to
900 rom In sellli-and areas ramfall m some years IS msufficient to mamtam crop cultIvatIOn

Shrub A woody plant branchmg at or near the base with no defined trunk, usually smaller
than a tree

Shoot A stem, may also refer to new growth of a plant, usually mcludmg a stem

Short term fallow A fallow of fast growmg plants or trees to restore SOlI fertIlIty, and to
proVIde poles/fuelwood Crops can be grown dunng the fIrst season

Slope The mclInatIOn or angle of the land surface, WhICh can be measured as a percent ratIO
or m degrees or grades
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Sod mOIsture Water m the ';011, a portIon ot whIch IS avmlable to plants

Species A taxonomIC category below genus IndIvIdual,; wIthm a ~pecles can mterbreed, but
breedmg between speCIe,; does not normally occur or results m stenle off~pnng (hybnds)

Spme A sharp ngId outgrowth, deeply attached, not pullIng off readIly WIth the bark,
sometImes the tIp of a branch

Sp ,spp AbbrevIatIOn for speCIes, and the plural of speCIes

Ssp, subsp AbbreVIatIOns for subspecIes

Stover Crop resIdue of maIze or other cereals after gram harve~t

Subhumld clImate In the tropIc,;, a clImate WIth a ,;hort dry ,;ea,;on and ramfall averagmg
900 - 1200 rom a year and susceptIble to occasIOnal drought

Superficial roots Plant roots near the SOlI surface

Systematic mterplantmg of multi-purpose trees MultI-purpme tree~ planted at d regular
spacmg on a fIeld to provIde vanous tree products and to restore SOlI fertIlIty

Tanmn A substance often extracted from tree bark among other 'Sources and used to tan
ammal hIdes

Tap root A perSIstent, and often enlarged, mam plant root that grows downward

Termite resistant Not lIkely to be attacked by termItes or unlIkely to ~uffer damage If
attacked
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Terrace Bank Upnght slope between 2 terraces Can be constructed from rocks or from
sOlI covered wIth grass

TIed RIdge A narrow stnp of ground between contour furrows or trenches, whIch Joms at
mtervals, parallel ndges on the contour TIed ndges are meant to contam runoff water from
the ndges on the contour

TIll CultIvate the soIl, open and turn the soIl surface

Tnnber Wood of a suffIcIent SIze to be used for heavy constructIOn and/or proces'ied mto
boards

Transplantmg The removal of very young seedlmgs from a germmation bed and pnckmg
them mto a SwazIland bed or mto polythene tubes, where they can grow WIthout competItIOn
untIl they are ready for outplantmg onto the farm The term IS also applIed to the removal of
wIldlmgs to more permanent SItes on the farm

Tree A woody plant wIth one mam trunk and a more-or-less dIstmct and elevated head or
crown

Thorn A sharp outgrowth whIch IS relatIvely 5uperfICIal

ViabIlIty A Measure of the potentIal of seed to germmate A seed wIth short vIabIlIty wIll
germmate well only withm a short tIme after npenmg, one wIth long VIabIlIty WIll germmate
readIly perhaps after pretreatment, long after It has matured

VolatIsatIon Nutnents changmg mto gas phase that are lost from the rootmg zone or soIl
surface

Truncheon A large cuttmg from the branch of a tree used to propagate a new tree
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Water loggmg Part of fIeld under water due to lack of draInage or InfIltratIOn

WIldlmg A wIld seedlIng that grows from seed that has been dI~persed by natural mean~

Woodlots Fast glOWIng trees pnmanly for poles/fuelwood CertaIn specIes may restore SOlI

fertIlIty Crops can be grown dunng the fIrst 2 seasons

Woody Plants WhICh consIst In part of wood, not herbaceous
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