


ICRAF Working Paper
 

No.
 

38
 

AN EVALUATION OF THE STRUCTURE
 

AND FUNCTION OF TROPICAL HOMEGARDENS
 

E C M Fernanes and P X R Nat' 

January 1986 

Paper given to The First Irternational Workshop on Iropical 
Homegardens, Institute of Eco-ogy, Pad)ad)aran University. 
Bandung, Indonesia 2 - 9 December 1985. 



+5ii-i2 ~Jf ! ~ 
4 kifif 

4 

'" !?5 e'k' dt n s r'i. 

"rif'...ti r c ue+. . . . o f 

if " '', 9 

m-ad 

1-'L A 

. . . . :if+ 
ni...f; 

... ]" 

'i 

' " . . 

} . . . 

p 

if' 

' .t:' 

: . : . 

- f i4':: i 
+ 

: ' 

+ : . : : ++ :+ .+ 

if':3 

S 
+ 

• r m m ga d 
'i. 

n '1' .... 

's+ 

+"]i+!; 

iif 

' 

if . .. 

m .. + " 

, 

4 
. 

i if :+++ 
L 

1 ' \+ "i -t 

-if"' : "? 7 If 

. fi U -++i :' 

3 ieecito fs~~~ -ropic"..
- ' - + , ' .homegardens:'' ++.; 


4 ofhoeades r!s
 
11_ ,.I 


34 1 

+ <S e + s + + t o 
from homegarde....ns ' .+','9+ + : 

,:,+"+S' ' i : co p s :+ vi-'4: viE fo -produc ,, :, , +7onk+. 
+ 14'+" +++ 

if ,+++ +,+ - ++.: - +...........+ + ++ + i f' +?++ +
 if++:++,?++
6Researc +"+ ++++ , - + +-, <'31on ho.mogarden. systems+ 




4'[4 

SUMMARY'
 

'iomegardong repreient lanrd-usersYacM* inv....tig d-li--raf. m.nagl/euntmuipurPoal treeai o ...arid shru' in intimafte i...th annualarid perenntio agricultural cropaand theJjivrl~bt. livestock withincrIrp-aunde of Iodividual housen, the whole crLo rhia4 unit boit 4intosively mnnaged by family laour. Known by 0ifferent names invarious places thea agrotorestry s'ytoam. arv comc.on in 'allecOlogicul regions of the tropiec rindsubtrpics, oeupec#llliy in humid
Iowlaiidm with high population donity. 
An anelysin of the structuraI arid functionAl aVpct¢ of 10 stlt".ted
homagardeia systoma froa, different ecological std 1eographical'regionsshows that the average size' of the homearden units Ilooi. than 0.5,ha; yet they nre comaposled W'fa larger numbor 4, woody and t~erbaiceouossipecies, carefully 'structured to form 3-5 -eert e)I canopy stvaia, 
on havirill a apecilk place as u.ech component well furiction.
 
Food prordu, ton 
it thv prtmry function of most howegadenma "strg
maJorityof thom bninri aubwiatea pr duotlbon oyetapm. Whil tihor"is a renwrknbla Pimilarity among withthe different homogardansrespect to the typo hnd nature of the herbaceous cropa. the naIur ofwoody perennlas vary deperdinic On the environr ,e ial Colo Kico

factors. In Monoral, moat pycody componiunts orod tie 1 Vruj &5Qr otherLypos of toed in iddition to othir oput, such a f'uelwcood titabor*itc. Those various food products provido ' sulxtantal proportlon i'tnutrit!v" fnd ('.iorfit roquiremewns Of the 4et. Moreover :the specirs diversity and 

1ie 
varying production cycles Of the diffoerntcomponnerts enSure a continuous prtutgior Liroughoutethe honiegbrderi unit. " . . hs y ,rfrlm 

Little or no resattrch has been done to improve the hoo ard.nsystemn. Strutural complexity,. ipecie divr xIty,pvuItiljW outputnature, tremeoidous vnritbillty from farm to farm tc'. are samo of Cemain characterittico that make tho hmogardtna extremeey difficult
models to work with according to 
 the currvntl, tvnk=lablo rvh%'aiu.h
 
procodurca.
 

(I. 
 ...ii i;ii
}~
 



1. In rI'to 

'il 'i 

Aha ot ben.Wrto . o .h o, ald_-oaad!n".." J 

:j f 

of theit are qcaaitatlve descriptions otriditional land use ! 

practicn.around homeotae.d. Nunerous terms iavw been used by 

various authors toden~dthost h ru e forAs rNt~ a e Inc ues .. ... itd, fo 

example, mixed-gurdan h- -"culture (Te'ra, '14,imizedgarden or 

homusa .garden ,(Stoler, 1975), home-garden (RAmsm.y.nd Wiersum, 1976),, -

Jivanese howeagrden (SodemarwoW at at, (876#,,compound ar91-, J
(Lagllnann, 1977), kitchen 5d rd",", ... <> .garden (tiaerle, 1985, household gae 

(Vauey, 1985), and so on. Various fort IAVs. homemrdens 

dominate in meaL,of the writing* on es ' o that the Jav.n.s. 

words "pokarangan" and "Talun-kebun are t ten used Interchagjbly 

with the word homegrarden. " 

While it in true that the Javanese homaetirdens provido an excellent 

example to show thv divorsuty and compicity of the structure and 

function of tropit-til hone¢owrdon, iti#. Im-ortant to point 'out that 
there are also several othe' typea of homogardans in other r 

geographic l locution. too, ech with its ,wn characteristic 

tfetures, In tact, homegardens can be round in almost all trapical 

and sub-tropical ncozoiioe where sublinteoco land-use system* , 

predominate, 

The glubnl lnveitory ot agroforesltry systems being undertaIen by 

ICRAF since 1982 (Agroftirestry ), 269-272, "9S,~A(ytes, M 

ilutherod'nnd synthealzeod quite a PsubsturliAl body oflnformnati'n tin 

several types of trnditiOl:rand-use syatis m that can collectivelyt 
bo called "hotnopnrdanu". 'rhis paper im; at. evn~uatng the structur 

'and function of some of these selected tri'..ilonal homegtitrdens from 
dirforant geographical regions, tighlighLil i thftir special 11'A 

characteristics, ulmilaries and merits. 

http:RAmsm.y.nd


6 

4--4-. . 

2., ~ 4 . ' ' ~ . 
.4 

Th deiitoof4~ by', i, 
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agriculturnl crops and invurimbly livestock Within tha compounds of 
! ' iindividualhousas, the whole) crop-.tr o -- anmal unit being Intensively 

displayhomgarden u many aroforestry concepts. the intimate mix of 

divers fied agricultural cropi and ultipurpose trees fultiI . n-MgO 
- pr~n'oducin'yfmioly Mor64ver, ohy ta' thed .erh seen,ru~nl !:i; 

the fundaman noeds of the local populations andtheir 

multistoreyed configuration and high pecies diverolty avoid the 

environmental deterioration commonly associated with monocultural 

production system. Moreover, they have been produicing sta hned 

yields for centuries in a most reourco-affieltent way. Thus 

hointgardens are economically efficient, ecologically sound and 

biologically uanable agroforestry systems, According to the 

rent etathn: tofIageoforestry ystems based on the nu andl type 

of components (Nair, 985) ,mosthomegarden. are .sgrosilvop-storal 

system nconnisting of herbacelous crops, woody perennials and 

animals;tome are agrimilvlcultura systems consisting of the first 

two groupa of thaou components only. 

3. Brie Descrition o(f llcted Tropicul Hoinetnciripn 

Prom the computorised data base (syntem register) of tChe earlier
mentioned AP Systems Inventory of WCRAF, we have selected 10, hoome-

Irnrden typer reprovuenting diverse ecological and geographical r,--'ns 

for comparative evaluation. Data shoot of one of them is attached'au 

Annexuro I as an illustrud'Ivrv "xample (data sheets in respemt of the 

rest of the systems mentioned hero can be made available nogainstA 

specific requests: contact P.KR. Nair, ICRAF). 

The biophysical and socio-economil napecs of the selected 

hainognrdoni4 are taummorixed in Table I and their major componants as 

well as literature' roferences in Table 2. )Iome~strdens are found In 

http:crop-.tr


-
-
 
-

-------- 
-
-
-
 
-

-
-
-
-

-
-
-
-
-
 -
-
 -
-
 

-
-

40 

C
A

A
 

I 
4
 

.-------
-
-
-
-


* 
I 

I 
,' 

t 
7 

*
' 

+
+

.=
7 

++ ;, 
,+

+
f.

6J7 
A

 
u

6+ 
;j 

[ 
A

'1
 

'6. , 
--

4 
__ 

!;jj7 
............ 

A
 

.u1.. 
2~



1 0 

.
 

...... 
. 

. 
.
.
.

. 
-----

.
. 

--------
-
-

-
-

. 

'I 
3 

' 

7
 

+
 

.
 
.
.
.
 

..... ' 
* 

-
-

+#+1 [! 
: 

+
.A

 
*
 

I2 
... .. 

0
+

 

.
 

.
.
.
.
.
 

-
-

-
T

i------

43 
*9 

1 

++m
 +

+;+
 ++

 
+

++++
 +

++
+

 ++ +I+J +
+

+
++

 +
+

? +
 +

+
 

: 
+

 +
+

 +
+*+

+
 +

+
 

+
 

+
 

+
+

+
'++ +

+
 

+
 

+
+

 
+

+
;+

 +
+

 
i 

I
+

+
'6

. 
j +

++
 +

 
+

+
+

:# 
+

 
++

s 
+

 
+

+
 

M
I+

+
 +

+
 

+
 

:+
 

+
 +

 
+

 
+

 
+

# +
 

+
 

: 
+

 
+

 
+

 
+

+
 +

 
+

 +
 

+
 +

 +
 

+
 

*:+
+

 
+

 
+

+
! 

+
 

+
: 

: 
+

 

+++++
+

+
+

+
+++

+++
C

+ +
+

+
+ +++;

+
+

++
+

+
+

+
+

+
+

+
:+

, +
++ ++ + +

 +
+

+ +
 

+
+ +

+
+++

+
+

+
+

 ++
+

+
+ +!+

+
+

, ++++
I.-
+

+++ +#+
+

++
+

+
+

+
+

!+
+

+
'!

' P 
+

+
+

+
+

+
 

+
+

+
+ ++

+
+++++++ ++++ +

#+
 

+ +
+

+
+

+
+

++
 

+
+

 +
.+

+ + +
 

+
+

 
+

 
; 

+
J+

+
| 

+
=

 
..... 

"++
' +

' +
 +

+
+

+
k 

m
+

+
 +

+
+

+
+

+
+

+
+

+
 

++
+

+
+

 +
+

+
+

 +
+

+
 +

+
+

+
+

+
+

 
+

+
+

+
+

+
+

 
. .,: 

'+
+

+
 

+
 +

 
+

+
 

+
+

+
+

'+
+

+
++

+
++

+
+

: +
+

+
++

 +
+

+
+

+
+

 
+

+
+

+
+

+
+

 
+

 
+

+
+

+
+

+
 

* 



'4
,, 

.
i
 

I.
 

-
.
.
.
.
 

..-
, 

.
 ,
 

,
 

I
 

.
.
 

.
 

.
 
,
 

.
.
 

n f
l 

. 
. !
 

* n
f 

.
 

.
 .
.

e
 

.f l 
* 

- -
f~

S
 

!W
-q

 

.4
. 

u 

9-
0 

I 
" 

0
 

h
 

'9
, 

I.
 

• 
'i 

I 
I 

! 
. 

'4 

-
-,

-

4 
' 

"
0 

+
 .4

 +
, 

,
 

2
'
"
 

. 
.9

* 

9 . '
 

.
.
.
 

* 
I
 

" 
' 

- . 2 
' 

-

4
 hi.
 

--
-.

-

- 9 

' 

.
.
 

ii
[,

 '
 

9k
" 

I.
. 

""
i 

1
 

-I
 

L
 
,
 

"
 

., 

-
- :x

 

-s
 

-



I 

7
 

most.ecological region% of the tropics and subthop.cs. b.t a majority, 
____ of them are i"_,h1O,,'~ldndiraid.-tropicm $..imilarly1 e~xwopt-in-the

case of the Ka/Fuyo gardtens of saemi-arid ukiga-as , anid th' 
homegardens in the Paoific islands, the population densit"y ti 
generally high in all aelected homegarden aretis. The Tables also 
show that in *oat carses the average size of a bhcegarden (mji-ageamnt 
unit) in much less then u hectare, indicating the. subsistence nature
 
of the practice. All. homgardens contain some sort of food cropsa
 
many of the treos also produce fruits or other forms of food. 
 rhis
 
shows tt~t 
the mosat important function of the homlsgardens in food 
production (see Section 5). However, there are also several 
secondary outputs from the homegarden. For example, in o em'' 
study from Java, it was found (K.F. Wiersum; personal comuicationi) 
that the homegardenas provided 15-20% of the' tutol o!ft -rd
 
requirements of t, l,,..l households. 
 Indeed, it ts only natural 
that n mixed stand of a lnrZe number of multipurpose specie, provide 
a varioty of products. IFnvironmental protection is also uchiove4 
through a multLstoreyed plant configirntin but it io often an effect-.L..
of the hnia.,garden nystem, and neldom n mtivation for adopting th. 
pructices.
 

4.i
 

In spite of th.o very small nverage stie of the munaivmnt mlts , 
hcemegardens are chuirncterited by o high spocies diversity mand usuily 
3-1 vertical canopy strata (Table 2), 
thus indicatingth. intimacy of 
plant nassociations. Schematic presentatiuna of canopy configurations 
of routr copmon homogardens, redriwn rrom other rewrts,.- n presented
 
as Fig. 1-4. Some wooly nnd horbaceous species that are "ost
 
commonly found nnd therefore charnctertstic of the system, 
are also
 

indicated in the drowings.
 

I: 
 . *; ;..?.
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The layered canopy configurations and conpattble species admixture
 
are the mosat conspicuous characteristics of all homwgardens.
 
Contrary to the apparent a;z., -rance of rtndow arrangesent of species.
 

th adns:'' usually cdrefully structuared system with every
 
component having a specific place as well 
an function. The Javanese
 

R.kiranga is a clean and carefully tended system Just surrounding 
the house, where the plants,of different heights and architectural 
types, though not planted in aty apparently orlerly manner, perfectly
 

occupy the available xpace both horizontally and vertically (Wiersum, 
IMt2: Soemarwoto 'y S1., 1984). Michon (G983) reported from An
 
aaalysi..-fj l,,Oe structsre ot p.Afjl.t! in Citarus watershed 
 in West 
Javn a riv -l\aered canopy str-woture, where the lower layer of less 
than I m conta2.tned 14% of the total volume of canopies, second layv

of 1-2 M - 9%; 2-5,.- 26, 5-10 a -36% and sore than 10 m-18. The 
Pacific hland homegardena prosent a more cle-rly-defined spatial 
arrangement of species following the orientation and relief 
characteristics of the watershed. 
The West African compound fares
 
(Okafor and Fernandes, 1986) are characterized by a four.ilayer canopy 
domintcd by a large number of indigenous tall-growing fruit trees, 

and an architectural analysis of the canopy will reveal a relatively 

higher percentage of cnnopy distribution in the upper strata. The 

Chegga homegardens (Frnandes, . j. 1984) ere essentially a 
commercial system based on arnbica coffee and bankna, so that the 

co'ifee/banna layers which constitute the second and third canopy 
strata from the ground seem to take dominance in term of tota) 

volume over the others. 



A1.3
 

In general :terms, all hcaegardetja consist of a herbaceous layer near
 
the groujd, a tree layer at upper levels and an internediate. layer in 
between, The lower layer can usually be partitioned into two, the
 

lower "~at being at less than 1.0 sin height, dominated by lfferent 
vegetables nnd medicinal plants _andthe_*,con4 Aayerotlo,.3.0 z 
height being copoaed of food plants such r. cassa,'.a, banana, papmya, . 
yams and so on. The upper tree layer can ueso be divided into two, 
consisting of emergent, fully- rnwn 
timber and fruit treesoccupying
 
the upper most 
 layer of over 2*. height, and mediw-sized trees ofrV
 
10-20 a occupying the next lower layer. The interuediate layer of 
5-10a height is dominated by various fruit trees, some o which are 
still growing taller, Thin layered structure is never static; the
 
pool of replacement species make the producing structure always 
dynamic, the averAll structure and function* yet being mantained.
 

Practically very little has been reported about the rooting patterna
 

and configurations in the multtspecies homegardens. rom -%planted
 

multistorey crop combination involving coconut, cacao, black pepper
 

and pinuapple, Nair (1979) round that the horizonta 
 Vr t IcrtIcml 
distributions of the root syotems involved little or no overlapping.
 

In homegardens, a dynamic equilibrium can be expected to be 
operational with respect to organic matter ad plant nutrients on th e 
gnrdoln floor because of continuous addition of leaf litter and Its 
constant removal through decomposition. Consquent!y Accumulation of 
absorbing roots of all r'ccies is to be expected at or 
)ear the soil 

surface. lowever, at lower depths in the soil, the root distribution 

of various species is likely to be stwh tha there will be defined 
vertical rooting configuration roughly proportional to the canoy 
layers. However this resmains a point, and an important one too, for 

further invesatigtion. 

" . ' , ... . , B , ,, . 
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V'. The magnitude iiad rita of nutpujt of products as well as the e"e and 
rhythm of maintenance of the homegardon systems depend upnon twir 

a large extent by environ.*tgnal and Ocio-economi.i 
 factors as well a 
dietary habits and mnr.,t de nuldn 
Of the lciitya there iii a
 
remarkable,similarity with respect 
to spereiis compoition s;on"
 
different homoagrdetns 
 in various pla;ea. .Table 3 list% 
the various
 
species found 'Comonly in the 10 selected hoctiurdens. 

1ht, most rfmuIrrkablv similirity atortq thr different homegiardeinu frosm 
diverse ectological and socia-econo&.ic background Is eith re'pet to
 
tti speci& composition of the ter'btteous crpoients# 
This is xe
 
because, as mentioned earlier, feed peoduction is thr predominant
 
I-Ole of mo"t sp.'ies, eapecially the hrrbncvau 
 ones. ini nlaot all
 
these nyst.ma. Tubor cropjl such 1i' 
 taro, casava, yals, swoe-et
 
potato, itc. cen 
re-place the basic #trple* of cereals(tn the or, 
hand, and coni b 
grown with relativt'Iy less vttr" 
 " understorrny
 
spiwirs in port hli shir 
 nnd yet bi, rpcted to yield reasonAble
 
levels of corbohydrute-rLch produce 
on the other.
 

A " ontipicutnus charatcter or tie trer 'rop componeLts of th,-e
 
homegardens In thi5 predominance of fruit tree and
, other 
t'od-producing treci, 
 Apart fromaproviding a steady supply of
 
v.atrious typex of 
 edible products, the*"i fruit-and-food tree% also 
co.bine will 
- biolcticallY and envtronm*entally 
-- with otiher;
 
components of th, system (Nitr, 1984). 
 Whinll the fruit tree t uch, 

gurin, rnsilutan, mango, aangostt'eni no on along with Other food 

__ _ _ . .
 ,_ >
 

http:socia-econo&.ic
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Ale1 3 uol,,i ptrt n 
Aplofl l41i 

Achimttibe iri 

Alb t o. S 
Adansonji digitata *g. 

-- --------...... . 

AilAntoul ttighysa 

AIniuhininsi 

... .....................
Albjlia cottroano
 
... 
 .... ....... ..
.
 

Alwaite sics, a 
.............. .......
 

..... .... ....
 
Anacardlum occtdentalt* 

Auoacheiola 

....... 
 .. ....... 
 .... 


Ationa reticulAtA 

Annonascaca, 
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~Producing trees such at' MOringa up. and Sosbania grandiflora dominate 
the Asian homogardens, Indigenous trees 'hat produjce leafy vegetables 

(Pterocarpus npp.), fruit for cooking (D croydeN edulis), condiment 

......(Petaclethramaccphylla),.and so on,-dominate & -Went Atrican 
compound farms. Those vurlou'a food crops from the home gardens may 
provide a substantial proportion of the calorific and nutritive 
requirement of the local diet. Pr example, Terra (1953) and Stoller 
(1975) reported that the Javanese homegardens provided than 40more 
per cent of the whole calorific requirement of tho local farming 
communities. Similarly, from a survey of 40 households of the 
Philippines homegardens, Sommers (1918) found that nearly all the 
households could meet the recommended daily requirement for Vitamin 
A, Vitamin C, iron and calcium; over half could obtain a sizeable 
contribution toward. their thiamine, riboflavin and niacln
 
requirementx and one in four households could meet 
 their protein and 
energy requirements, with the outputs and resources from the 
homogarden. Okator (191l1) reported from an analysis of the edible 
parts (fruits, seed., nuts) of aome trees In the compound (arm in 
southoastern Nigeria, most of them contained uubstantIM quanUtles 

protein. foundof fat and He that seeds of trvIngla arb!onanhim, nuta 
of TetrncrEpidium conophorumn nnd fruit pulp of Re.roydes a.Li are 
rich (44-72Y) in fat, whinreas nuts of T. c2ohorum and Pentaclethra 
mAcrophyllI contain high quantitiea (15-47%) of protein. Food 
production Is, thus, the primaryrfunction 'And role of most, If not 
uill, of the homegardens. The Changa homegardens where arabics coffee 
IN the moat dominant crop In perhaps the only exception. Even in 
that cue, the nystem evolved as a subsistence food production satem 
and it remained do until coffee was Introduced as a commercial 
comp nent by the European uNttlers around the year 1890. However the 
system has not lost its food-production objective because the farmers 
maintain a sort of careful balnnceu between coffee and food crops 
(bonann, vegetables, and tubers) and switch over one 'from to th 
othor depending upon the markel price of coffee and ciamand for fIed. 
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Another napect of the important role of fc'J production in 
homegardens lu the maintenAnce bf almot continuous production 
throughout the year from the Unit. :The combination of crops with 

-differen.. production -cycles-and -rhythta-lis miuch- :that- uch -an 
uninterupted supply of food producti lu maintained. Depending u:on 
the climate and other environmental characters, there may be some 

peak and slack beasons for harvetIng the various products, but in a 
general sense, there is something to harvest daily from most 
homegardens, Moat of thin production in for home consumption, but 
any marketable surplus can provide a safeguard against failure of, as 
well am, a security for the interval between the harvests of othev 
agriculLural crops of the homegardens (rice in Java and Sri Lanka. 

coffee and maize in Tanzania, coconut and rice In S.W. India and so 
on). All thee harvesting and other upkeep operations
relatively small amougrt of working time of the members 

require. only a 
of the family. 

6. Raeserch-on Homnifarden Syt#ms 

Almost all the homegurden xyLten have evolved over time under the 
influence of resource constraints (population pressure and consequent 
reduction in available land, L*;pital and labour) or phyulial 

limitations (remoteness of the area forcing the Inhabitants to 
produce mott of Iheir btsie- needs by themselvos. lack of adequate 
market outleta compelling the farmerm to produce something of 
everything they can umo but not sell). ScienUtic attention has 
seldom been given to improve these traditional symtems. Scientist* 

who are not familiar with th-1. !yutem do not realise the importance 

and potential contribution of these mystema in the framework of 
agricultural or agroforestry development. Some others, who are under 
th, influence of the traditio,nl outlook of monocultural aystemn of 
agriculture or forestry conildnr the homegurdena to be very 
specialized systems ndipted to subsistence land use, or structurally 

too complex to be suitnble ne a model to work with. The group of 

i . I .• . . ? . .r, 
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5 	 hscientists who have pertiona ftxperienca with much systems recognize 

the importannc~e of detaleod Inventigiitiona and appreiate the vulu#, of 

the isymtems and the wealth of Information they can provide in 

underibsanding the behaviour of plants grown in Iiata.e proximity. 

Some initiatives have been reported from a few places mainly s a3w 

ramuit of the enthusiasm of this latl category of' so:Iontiats: (or 

example, the mixed garden trials in Sti Lanka (Bavappa and Jacob, 

1982; improvement and distribution of indigenous tree specie. for 

compound farms in Nigeria (J. Okafor, per., communication). However, 

such efforts are usually ad hoc and sporadic in nature and therefore 

they lack the much-needed coordination and continued fellow-up. 

Homegardens are very complex systems with very sophisUcated 

structure and a large number of compoiients. Researche are, by and 

large, .pocialixts in a discipline or a commodity, Farmers who 

practise homagarden systems are guided, pvrhkAps in the absence of a 

unified set of expert recommendations, by their own perceptions and 

convictions about species selection, edmLture and management, so 

that each farm unit is a speclilized entity In ita if. The** 

contradictions and conditions are the iain impedimentsoW any 

concorLad actions on coordirted research on homagardenn. Yet these 

important systems, that have hitherto been Ignored by thu scientific 

and devolopment community deserve more serioun attention. A large 

number of research topics can quickly be listed, but that v.'L h 

little valueunless there is a strong will and perouason on the .- irt 

of the policy makers to suppoit and motivate research efforts Of 

deserving magnitude cn these traditional systems. 
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.SoURCEkafaor, J. 
C. and Farnandes, E. C. M. 
(1985) 
 t'Ugp c.ic:. 
SYSTEM NAMEsCompound farms (homegardens): multiutoried agroforestry Sy s t e m i:
i
 

the humid zon'e of 
S. E. Nigeria.
 

EXTENT OF 8YSTEMxTo bn assesbed
 

ME AN N E ENT UN IT : .4 Ha
 

RANGE OF MANAGEMENT UNIT:O.2 
- 2.0 Ha 
>.
 

COMPONENTS OF ASSOCIATIONaNatural woody vegetation, Field crops (pr
rnnilki, j
seasonal) and livestock.
 

ASROFORESTRY PRACTICESimp trees on cropland/mp tvee 
around hoa.steads/fodder-.i

rees/fuolwood trees/lots/ tees *heltering .crops/ trpeasheltering animals/ tree she ltering homaesteads/lIve #fe1cee/tra. garden/apiculture with trees/*il 
conserVtion
 

GEOGRAPHICAL LOCATION
 

AFSI REOIDNiAfrIcA (rE.C W)
 

COUNTRYz Nigeria
 

PROVINCEs Anambra state, south eastern Nigeria
 

AREA:Enugu
 

LATITUDE: 06. 4 N
 

LONGITUDEn07." E
 

ALTITUDE: 300 m
 

BIOPHYSICAL DATA
 

KOPPEN CLASSHumid tropics, permantnt 

MEAN ANNUAL RAINFALLzl!50 - 1600 m-" 

MEAN ANNUAL TEMPERATURENo,data 

LANDFORMi Flat/gentlvy nuping 

DRAINAGEs Well dritir a.. J . . 
SOIL TYPES: 


4.4... 



SL OIthic 

RAAINFALL REGIMEzUnimodal, 

hi h sun
 

GENERALIZED CLIMATEsHuid tropics
 

NATURAL VEGETATIO TYPEiRa n 

K, 

re t -(now,der iYd "savanna)PRIMARY LAND USE KEYWORDSRaotatic.na 
 (shit ,
ng cultivation) K" 

i ?DERIVED LAND USE KEYWORDS3Complee cropping (mixed)
 

SOCIAL ECONOMIC 'DATA
 

'M1ARKET DRIENTATIONaSubsistance with suboid commercial
 
NUMBER OF PEOPLE INVOLVEDzNo data

'KPOPULATION 
 DEN6XTY,0 500 per Sq.Km
 

ETHNIC GROUPIbc)
 

DOMINANT RELIGIONChristianity 


LAND AVAILABILITYsScarce
 

LAND TENURE TYPE:Froehold 

MARKET FACILITIEStExcel~ent 
= 

K K. 

CREDIT FACILITIESi 

Kood
 

KINFRA8TRUCTLMREEclesnt 

_
 

, COOPERATIVESPresent 

'
 

KCAPITAL 
 INTENSITYsLow'
 

LABOUR INTENSITYoHighh " + 
" 

,V 

MECHANIZATION LEVELifloe & spade 
 " 

- , + 

INPUT INTENSITYLow 

'' . S,,.+ 

SYSTEM OUTPUTS3Ya~ms, cocco yam.mailbe'arstyegtabiei,4ru 
 it
 

MAJOR INPUTS-


LAND OPERATIONi Landholders: 

...
 

STATUSsLocall 
y evol ved/establ ishod 
 .
 .
 "
 
INCENTIVES TO PARTICIPATEr
 

' 
• •.. . , + ..
 o
 K 


K ' 'K. 
 ++ +.. ; ,,.? 
 ';+ ,K-'.+ ' KKKK< ,,K,'K 'KKKK~I~i' K~i 4 ~ - '~,4~~' KK~, ' - K,K~ - ....... --K. '~K' ~~.... -"".. ........' KK&KK~' ,~' ' 

.1 

http:KEYWORDSRaotatic.na


COMPONENT' ARRANGEMENT' 

DW lINANT' FEATURE, $pac.e
 

ARRANGEMENT OF WOODY PERENNIAL-HERD SPECIES IN TIMEInterpoated
 

I~dR NT, OF-" WOODY PERENN IAL-HERD7SPEC IESS fli kad--- dmi
ZONTAL-ARANGEM 

VERTICAL ARRANGEt1EW OF WOODY.PERENNIAL-HERB SPECiE9$torf- ,than .*hrwa I ayirr% 

ARRANGEMENT OF WOODY-WOODY SPECIES IUN TIMEsOvu appi ng 

HORIZONTAL ARRANGIMENT OF WOODY-WOODY SPECIES3Uixed
 

VERTICAL ARRANGEMENT OF WOODY-WOODY SPECIESaI~ore than throe Iayera
 

HERD-HERD ARRANGEMENT IN TIEtOverlapping
 

HERD-HERB jORIZONTAL'ARRANGEMENT: Mixud
 

HERB-HERB VERTICAL ARRAN EkMENTMor. than three layers -

WOODY-ANIMAL ARRANGFJiENT DOh1INANT FEATURESpace : 

1HOODY-ANIMAL ARRANSEMENT IN TIMEsIntlrpolated
 

LOCATION OF WInODY SPECIES, Inscde animal management unit 

~HORIZONTAL. ARNEIEENTr OF'WOODY SPECIZEBaflhxed 

VERTICAL ARRANGEMENT OF WOODY SPECIEBaMore than hre aye 
, m,fl*+ 4UN' t F * ) I I'4I" ' +it."+ *I+: + 9" ++++++ ++ ..... . ..... 4- .. - . -+ -+ - ' < ,-++++ 

SPECIES DETAIL.s-,44 

TYPE COMMON NAME SCIENTIFICNAME LISES/FUNCI,
Natural woody vtO o palP q fai Ifssd hit . ' o Ilaffs flabe 'Mow II5wh bdl lI 

Natural W044dy e,;.tlon African plar lacifyde filis~ idm bateuinw hirstad l14A'wflyod4 

N~atural woody vegetation - African *&ago hIrri.i qabtlevij V. 14#0110 IMo wwdtifud fraltlf~d eilibveaw./
 

Nat, 1wal woody vtgetatlon African smnqo I1viliai 1004111i) r. etb~a bmnrq e w 001100d (84444il
 

Natural woody itletatiloo African breadfruit - Iffcula Africa2 4 food codiu i-:.d t#4411
 

04tural woody vteqtation 011bu tree balc hra wareoplkyla 6is;akilwd ce uutil'lwl 

4atural woody veqetatlon star Apple CUtI1epJAY11 1f1 wive oil coseervatiis ef.dliol 4dItmivIOi 
1 a+ uu'aI woody ........ /aed+:de ! vI !t'i ? t:tuIii!ve!/ >i I iivtt- we: Iic i e ti 

e 4 .,v -,.':" . +,s4 ',4 .. 2 .. edtpvt~ll{,!++, h t rr'fetdttal1+~+:4 4 44 v sw ort/feel 4444:'- l 444 0 kl
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Nitural woody vegetation T taa~l.ecqee o WOsrtT~t~c"Mit edlael o ue !:wl" 

Natural-woody vegetation Hlogplue spoxiii.,se foow fruit/feedl leavesiboa y gatl
Natural woody vegtttion lav-ro 19 shad#id~
lJrit~L/I~ba~V~W~1 

NatUralmoody vegeitaton
~NatwrlaI woody vegetation. Pteriierpwi aej fd IRM"yIItortwaPos *stiks I ttlowd VeqOtaled 

'NaturalNa4tural woodywoody vegetationvegetatin littrcl IiIjhe aheel,a z.a ele .. d nutIm e a ~ ii &~~
 
Natural woody vegetation lai teol 
 fihiiaheehelo Bellqihacig 

NXatural woojdy vegetation African note., Ieaedera *prilica food spicet/eaimall 
'Matural woody yeletat ion Saki Vhil.,lE Isorit/few COdIM1i 

lelo
l W lelll... . . 

Natural mody vejetationNatural woody vegetation ifall, aide.,f loo uiutsifed) uw ' 
;ruaCdiim stle ).w, 

1atUral woody vegetation Zh~ urteafo k~ 

.... 
 Mel
Natural woody vegetationFisJeaa low 1 V141"46111odIutfo 
Nt Ura, woody vegetation Vtleutpta ceeui food froliuft/ td14 i"I t ilj
 

v vegettion hceall 
Naua od
vqtto 
 lebeiari )if lood Iroitieod ,csodlee 

9Natutal woody vegetation Aisell. gealieet 

atural woody vegetation 


lollrod,. ""tl i04"1l 

Ached bailej leaves/tee) wtis/h WO 
oser Vutlon/l1 we s/l ~ ~ ~ a 

Iua woody vegetation lasqeela Aeqelfrsl foo astslfqed leaves
 
toral wooy vegetation 
 12its 
 o 

itUrAl woody vegetation 

aflstief food veW411blu/$nW ltms,/ 

ig~~w ood megtabti,,v 
atural woody vegetation Cola nut 

l~ei Iwo/'I 
Cola Acuehafa food ewt/eltwa 

atutal woody vegetation Calught 
 lhe~,fg
ood feelthe"Wv 
aitufal woody vegetation Calabask tre rsaj vit tool% k te~/e~etl 
itIdcrop (permnnlall leld crop Isesona)Aarambes p~
PAPaw Cifict Ppaya fod (tuit/
 
IIdcrop Iperenniall FlAntain 
 tng~~ttoo.fi~aitl 
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Fedcrop (seiiona) 
 04il41011a1ce. Irtit/good v~tbe
 
Field crop fisaon,)) 
 Cerchetiag food VfeotableI 
Field crop (seal-ptrennial) Cassava 
 /asief Itilim a 
 foo reetsl
 

JField crop (toascall Ta.V 1 i 1etudata food rott
 

Field crop (easonal) Yae 
 ielflif g1ta 
 food roeot
 

Field crop (stisouil Via 
 holecoiq \Ofepo, lood rootI
 

Field crop (seNi-pesall Castor bush 
 Miles C0101s food camiieat/ 

Field crop (seasowal) 1a11t It#
oq$ 
 fxd odi 

Field crop (sesmai) Caowiae al d tle/leud c1t1
 

Field cro Iseasoal) P liCcebif gpp, loit /etablu 

* Field crop (Seasonal)o to Ilceiruicelete low iruitl 

Field crop Isosoall t48011#10 ib fita edtow rootl 
Field crop (seasonal) 148as4#.1 101, 11~J leod uad1 

Field seasoal)field cropcrop (1se11on8l) CocoyulTY. l'a1141111 sIt~leaINecetre,dsetserge0400d ruatI 'L :i ,) 

Field crop (seasoail Co"pa 

food rs i 

10011o/ed 14"te~e 
Field crop (seasonal) 
 krsantiuckis
Aylsfice lowod
 

Field crop (seasontal) SawoAa nut V.131*111 usbleftnal food atl
 

1atural woody vtetati on "n o 
 Iaa flfetafadica lead lritl/
 

EVALUATION
 

CONSTRAINTSa(i) 
Land in in very short supply and this results in
fragmentation of man aent units. (2) Livestock Icould play &maJor role in eni . Ig productivity and recycling of nutrientsbut ares present only in limited numbers due to tsetse presionce.(3) Newly acquireod wealth (during the oil boom) hat resultedsomie'farmegrs
+I clearing the compound forms-with bulldozers',and 
in 

.1."+engaging in high input monocropping. Soil compaction by heavy +, 
machinery and mismoinajemenit soon results in soil degradation. ___________ _____ 2 12 

POTENTIALsrhe svstum can be improved by (1) IncorporAting Improvwd v.arietis
of in-digtaneows food/4ruit trees currently bv'ing developed by PlOD.'"(2) Incr'easedl tute of Lrypano-tol arant. livestock for moot, milk and." 
manure. 

RESEARCH NEEDSt(i) 
Centinutd dvvelopment of the MUltipurpose food tree

ijvrmnplAumn currorntly being undertaken bv~'thp IDD. tZ2)
 



'(Vi) 
Tree-crop combinations 
to optiu-e light utilisatio vwtilt:
 
minimising competition for nutrients and water.)
 

MERITS,(1) Multistoried intercroppitrq provide- excelvnt soil 
protection ifr41
 
the high intensity rainfall. (2) Continuous production 'of a diverse
 
range of, food 
and other productS minimiei. risks. increases labojr

efficiency and reduces pop-t-har~vest crop o..ses_.
 

EXTRAPOLABI1kITYsThe system has groat potential 
for extrapolation to other 
areas of the african humid tropics. The numerous woody and 
herbaceous species could be of Immense value in the
 
omegarden systems 
found in S. E. Asiaand American tropics.
 

LAND USE PROBLEMS:(I) High erosivity of 
rainfall n (7) Light canbe.come
 
limiting in 
some seasons due t6 fnti i,se and prolonged cloud
 
cover. (3) Trypanosomiasis
 

SYSTEM HISTORY/BACKROUNDiSystem believed to be in existence for 
at least 10
 
centuri es.
 

ADD' TIONAL INFORMATIONiThe system involves the use of 
numerous indigenous
 
4ood/fruit trees intercropped with food and other
 
herbaceous spucies in a complea multistoried
 
configuration. Atssoctatd with the compound 
farm are
 
other outlying fields which are used to supplement the
 
production of the compound farms. In general, 
the "
 
compound farm has 
the highest Intensity of food
 
species and this intensity decreases as the outlying
 
field* get further away from the house.
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