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Use of multipurpose trees in hill farming systems in 

Western Nepal 
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'Tinau 
 Watershed Project (GTZ/HELVETAS), c/o SATA. P0 Box 113, Kathmandu,

Nepal 
' NADI I, Sw iss I ederal Institute of Technolo,-y 8092 Zurich, Switzerland 

Key words: Nepal. agroforestry, multipurpose trees. hill farming. erosion control, 
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Abstract. A large 
 number of multipurpose trees and shrubs are dediberately retainedor in-orporated on farms in the subsistence, farming systems on the steep slopes ir parts
of Nepal. Woody perennials are maintained in contour stripsaround the fields. The contribution of these trees is across the slopes ndthe production of fodder and fiw-wood and their protective funct."mn in reducing the erosion hazards and thereby making
crop production possible itwise b, etrenely difficit. those steep slopes where prafi-able cropping would other-Based on a case study in two villages of the Western Develop-men; Reti~on. this paper presents some data or. basic farm management aspects, pro-
duction of crops and other coiponents, etc. of the system. Tho performance of thesystem is asessed and its merits and weaknesses highlighted.

.Ajthou~h the hill farming system extends over quite a large area and accounts forlarge number of Nepal's popu'ation, it has iot received any research attention nrbencfiuted by any," scientific inro:ations. Improvemet possibilities in te'ms of corn-ponent reLhnolocies as weil as far,'ing sys: -ms incliding the incorporation of the.seera! 
locallk available medic;nal plants are indicated. 

. Introduction 

Nepa.l, located on the southern slopes of the Himajayas, extends from theGangetic plain in the south. and occupies one-third of the entire length ofthe Himalayan range. The country has a rectangular shape, approximately
830 km long (east-west) and 200kmn broad (north-south) and has aTtotal land 
area of 147,14,1 km2 . Within this short sMan of dist.-ice are remarkablealtitudinal variations which range from a mere !5Qma.s.l. at the southern
foot hills to well over 8,000 m a.s.l. at the northern crest line. The monsoonic
pattern which indicates ihe total precipitation of the country clearly dif-ferentiates the east Himalayan region with the heavily rained forest from itswestern relatively scanty rained dry forest. More than 15 million people ofdifferent ethnic origin live in this Hindu Kirgdom.

Nepal is divided into five administrative units or Development Regions, 

Contribution No. 4 of the series on Agroforestry System Descriptions under ICRAF'sAF Systems Inventory Project, funded parri'L] by the US Agency for International 
Development USAID. (See Agroforestry Systems 1(3), 269-273, 1983, for projectdetails). Series editor: P.K.R. Nair. ICRAF 

viz.. Far Western. Mid Western, Western. Central and Easteri Region. This 
paper is based onWestern a survey of exis:ing agroforestry systCms of the hills of theDevelopment Region. However. among the differer" Development
Regions, there are many similarities in terms of land-use patterns and socio
economic characteristics, the site-specific variations being brought about bylocal factors such as aspect of slope (north- or south facing), foot hill (deepsoil) vs hill-top (shallow, poor oil). altitude, etc. Therefore the s;'st m/ 
practice described here can be taken as fairly representative for over 50% ofthe area of Nepal. 

2. General description of the area 
The Western Region extends from t'he Terai lowland (ISOm) to -he
Himalayas (Annapurna, Dhauiagiri - 8 17 2 m). The system described here arefound in 500-2500 mheav alttude range. The climate is warm temperate withmonsoon r;ains between June and September. when 80-90 percent ofthe annual rainfall is received. The tdtal quantity of rain varies widely 
depending on altitude and topography, ranging from 1000 to 2000 mm perannum in areas of about 1000 m altitude. 

The soils, developed from a complex jumble of phyllites, shists, quartzites,granites and limestones are generally poor for agriculture. lney are deeplyweathered, containing only little organic matter and having a very low
ceahtyedo cotain o it le orianic m t ad ain g acapacity to retain ve lomoisture and nutrients. In addition, they are prone toserious erosion hazards if not managed carefully: an- 1 arnual soil loss of motethan 12 t ha- ' yr . equivalent to 0.8 mm of the top soil, has been -stimated
(Tinau Watershed Project - nWP Management Plan).
 

Climax vegetation also varies accordinv t-_ altiude and topography- in thelower sites (less than 1000m) mixed,Shorea robusta-type prevail, higherevergreen broadleaved forests of theat elevations, broadleaved pureor 

coniferous forests are with:;ound Pinus roxburghii as the predominant
species. Figure 1 shows the relationship between altitude, ecology and landuse patterns. In general, the slaeper the slopes, the more the proportion offcrests preser'ed; the higher the rainfall, the more the agricultural activity. 
Data on land use pattern for Palpa Disrict of Western Region show thefollowing figures: 

irrigated (bar/) land - 6.2%
 
non-irrigated (k/ler) land  26.0%
 
grassland - 3.2%
 
forest - 37.7%
 
scrub and bush - 24.4%
 
other forms of land use 
- 2.5% 

An eye-catching characteristic of the foothills and gentle slopes are the terracesdug with untold difficulty by the farming families Slopes too steep forterraces show a dense network of tree strips with sloping fields in between. 



criteria. Agroforestry systems may be more potentially adoptable because 3. Bishop JP (1979) Family agricultural-swie-forestryAmerican humid tropics. In: production in the Spanish 
rt.es meet those conditions that are necessary 

De las Salas C., ed. Workshop agro-forestry systems' 'it perhaps not sufficient)ones foe the extension of hehorizon into the future. 	
in Latin America, Turrialba. Costa Rica, March 1979. proceedings. pp 140- 144

4. Brunig 	 EF. Heuveldop J and Schneider TW (1978)and stability 	 Dependence of producivityon structure in natural and modified ecosysirms in the tropical rain
6. 	Discussion forest zone: preliminary conclusion from the MAB-pilot project at San Carlos

de R~o Negro for the design of optimal agro-silvicultari- and silvicultural systems. 

The strength of the tempoial framework lies in an interdisciplinary approach
that makes more explicit the importance of mechanisms for coordinating
activities and obectires of a rhuman

agroforestry's subsystems. In the process of 


inquwr;ng into h0wA 
 and why time is used in observed ways, significant features
of 	a non-temporal nature may also be revealed. As this paper has shown, 

ecological processes, species characteristics and requirements, and the
pressures and motivations operating 
on 	rural people must all be understood 
to analyze the temporal dimensions of agroforestry systems. Temporal 

analysis is a hoeve, otunerstndig al apect of the
not analsisist keykey. however, to understanding all aspects oftherolrole ofofillinois 
agroforestry for rural development. Many of these are best handled by parent 
disciplines.

Much of the data needed to conduct temporal analysis is available. This 

information exists, however, in. diffuse sources, and must be assembled and 

examined systematically. Descriptions exist of agroforestry systems for most 

regions and efforts are presently being made to compile this information and 

to make it widely available [9]. 
Data regarding ecological criteria, production, 
growth and yield of agroforestry combinations is continually being refined. 
Information of human activity systems exists for many groups that are 
targets of resource development projects. While these data are often too 
highly aggregated or not at appropriate scales, they may provide a bass for 
temporal analysis. Existing data should allow a general characterization of 
the activity patterns and identification of salient features that regulate 
the activity system. From there, investigators must identify gaps in the 
knowledge and pose research questions to address these and other areas 
of inquiry relevant to the comternplated development project. 

One area in particular requires work. before temporal analysis can be 
optimally utilized. The connection between experiences of daily or" seasonal 
activities and time horizons is not well establis.hed, nor is the process of 
change in time horizon well documented. The sufficient conditions required
for the extension of time horizon into the future must also be revealed. Field 
studies of various forestry, agriculture, and agroforestry for rural development 
efforts are requircd to shed light on this concern. 
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Corrnunal grazing land is also found on land of low productivity but close tovillages. 'Very steep slopes. tophills and areas away from settlements arestocked with forests most of which have been iiighly degraded. Figure 2 gives 
a general view of the landscape.


Despite it, relatively inhospitable conditions, the 
 area is densely popu-
lated. with more than 100 persons per km and an ant.ual population growth .. C. Ninetythree percent of the p o mKanyu
livelihood 	front agriculture and related activities. 


The agroforestry practices that are 
 commonly found in the area are use of
shrubs for live fences around farmlands, pastue (grazing) in foies: rea and 
use of strips of multipurpose trees aid shrubs around sloping (40-70' slope)
fields. This las: mentioned practice .f incorporations of multipurpose trees-
--nd shrub., is 	the subject of further description insented here are based on a case study this paper. The data pre-conducted by E. Oberhozer in two
representative villages in Palpa District. 

3. 	 Structure of the system 

The main components of this land-use system are fieldanimain crops, trees/shrubs and 
aninals. 

3.1 Crops 

Major crops are maize (Zea mays), various pulses (Phaseolus -pp.. TVimungiculara. Glrcine max,etc.), finger millet (Eleusine coracana) vegetables, 

rape seed (Brassicanapus), wheat (Triticum aesrivum), barley (Hordeum sp.),
and buckwheat (Polvgonum sp.). Around the houses, various vegetables and
banana are grown, main!%, for household consumption. 

32 Trces/shnibs 

Several trees and shrubs can be found on the farmlands (terraces). Most fthem were not planted, but deliberately preserved/retained when the terraces 
were built. The species foundTable I , of which most commonly on farmlands are listedthse first ten species const~itute roughly two-thirds of allin 

such woody perennials. Ev;dently these are the species that are preferred by
the farmers for their multiple outputs (fodder. fuel , fruits, timber, fence 
posts, et.

In 	 addition to 	 these #r.es and shrubs, public (communal/governmental)
forests and grassland in 	 the vicinity provide 30% of the fodder requirements 
and 70/ c the firewood needs of the villagers. 

Table I.Perennial plants in contour strips on farmlands in Western Nepal in the order of
thei occurne t 
local name 
Kutmero 

Botanical name 
Lttsea p'oly.antha 

Type 
t-ee 

Main use 
fodder, fuel (timber) 

DabdabeKeraa (banana)
Berulo 

Ga-uga pinintoMusa spp. 
Rcus cLarota 

trletree 
shrub 

fodder, fuel (timber)fruit, mulch 
fodder 

Chilaune 
Assuro 
Sal 

Gidari 
Badahar 

Schirna vallichii 
Ficus se.nicordotaAdhatoda ;vsica 
Shorea robusta 

c'netna spp 
Artoccrpus lakoocha 

tree 

treeshrub 
tree 
small tree 
tree 

fodder. f timber 
fodde Ilivefen,., erosion controltimber, fodder, fuel 
fodder 
fodder, fuifer 

F-osro 

Ar-indinara spp..4,andinar spp. 
Boanbusa sppGrewia spp. 

treetree 
treetree 

fuel, timberfodder,fodder, fu el, timber 
fodder, fuel, timberfodder, fuel 

ThotneBilaune 
Khirro 
Mayel 
Koiralo 
Aap (mango)
BoklimhoBelaunti (amba) 

Ftcus hispidaMaesa chisa 
"righria anridvsenterica 
Pruspashia 
Bauhinia;vriegata 
Mangifera indica 
Rhus javanica'Psidium guajarv 

tec etree 
small tree 
smal tree 
tree 
tree 
treetree 

fodder, fuelfodoer, fuel 
live fence 
fuel, timber, live fence 
fodder, fuel, fruit 
fuitt, fuel 
fodder, fuelfruit, fuel 

Arhu 
Rohini 
Simal
Kaulo 

Atunus persica
Mallotus phillippnensis
SIrnalio mabaricaMachilusgamblei 

tree 
tree 
treetree 

fodder, fuel 
fodder, fuel 
fuel. timber spicefodder, fuel 

Dhalai 
Gelo
Kiloa 

Casianopsisindica 
Callicarpvarborea
Thnospora tralabarica 

tree 
treesmall tree 

fodder, fuel. tinber 
fodder, fuelfuel 

DalchiniAnghero
PaingyoAmilo 
Khamari 
Kimbu 
Bakaino 
)abroOarim 
Gajyo 

ennamon spp.Paretraindica 
Punus cerastoides
Berchemiaflnrib. nda 
Gmelina arborea 
Morus alba 
Melia azedaractn, 
Ficus lacorPunicagranatum 
Brideliaretusa 

treesmall tree 
tree 
tree 
small tree 
tree 
tree 
treetree 
tree 

spice, fuelfuel 
fodder, fuel, timber 
fruit, fuel 
fodder, fuel 
fodder, fruit. fel 
fuel, fodder 
fodder, fuel
fodder, fuelfodder, fuel 

Amaro 
JamunLankuri 
Ankhatarvwa 
ChuletroNaspati 

Napai 
Barahmas 
Bharlo 
Khar-i 

Aaru bakhadaaBalayo 
Phaledo 
ChiuriNemar-3 

Bohori 

Antidesma diar,drurn 
Syzigium spp.Fraxinusfloribunda 
7Ichilia connaroides 
BrassaiolpishainaPyrus serorina 
yrs erriatreeNenrum odorum 

Bauhf.;ia vahliz 
Celtrisaustrahs 

PrunusdornesticaRhus succedanea 
Erythrinavariegata 
&Assia butyr'ceaFlcus roxburghii 
Ziziphus jujuba 

shrub 
tree 
tree 
tr.e 
treerefut 
small tree 
tree 
tr'ee 

treetree 
tree 
treetree 
tree 

fuel 
fodder, fuel 
fuel. timberfodder, fuel 
fodder, fuelfdefe 
fruit, fodder, fuelfuel, sacrficial valuefodder, fuel 
fodder, fv 1, timber 
fruit, fuelfodder, fuelfodder, fuel 
fodder, fruitfodder, fuel
fodder, fruit 

Kafal Morus indica .mall tree fruit, fuel 



- -

3.3 Animals 

Table 2 bclow indicates the average number of livestock per household: 
Table 2 

No Uses" 
CoWs 14 manure, milk relaious needs
Osen 13 draught. manure 
She-i-uffalces 1 3 milk manure 

lie-, f l... 0.1 diaugh,., manure. meat
 
Goats 2.6 meat. manure 
Pigs I/ meat 
Poultry 5.8 eggs. meat 

"In additton t,, these uses. the animals are also sold in times of cash needs 

3.4 Arrangement ofcomponents 

The cropping systems are different in'the non-irrigated ,ari) and irrigated 
(khet lands .The cultivation on the sloping bari land is %erylabour-intensive. 
Maize is the most common summer crop. and it is gron as a sole crop or in 
mixed/rela, cropping sequences. On the irrigated (khen lands. one crop of 
rice is cultivated as a sole crop. After the har,,est of rice, khe: is faliow for the 
rest of the year. Figure 3 presents the cropping pattern and cropping intensit' 
of the bari lands of the Tinau Watershed Project area. 

Trees and shrubs are grown usually in strips of 1.5 to 6 m width along the 
boundaries of the fields, and the strips are spaced about 25-30tn apart. Thus 
there arc about 400 running metres of tree strips of xarying width per 
hectare. coerinz roughly 107r of the land area (Figure 4). 

3.5 Interactionsbetwccn components 

The intimate association between the components of the system results in 
interactions, both positive and negative, in.both space -And time. The direct 
interactions involve those between tree strips and field crops (sod conser
vation. shading by trees on adjacent rows of crops), fodder trees and animals, 
cattle (manure) and crops. etc. One of the main competitive interactions is 
the use of grass for thatching vs for cattle feed. Then there are cyclic inter
actions involving the use of crop residues for soil protection and fertility 
build-up. But the most significant interaction effect between trees and crops 
in the system is that the whole systm of farming on these Hills with slopes up 
to 401%c works only due to the existence of contour strips -f trees and shrubs. 
These not only protect the soil from erosion, but also provide the much
needed fodder, firewood, and fence posts and other types of farm timber. 
The farmers are very aware and appreciative of these positive interaction 
effects of the woody perennial strips so that they reconcile to the negative 
interaction effects (shading and consequently lower yields of crops near the 
trees, damage to young crops by dripping of large drops of rain from the over-
storey trees. etc.). 

1 t.% FALL
 
..
 

I, 
-

7 .. F I T A FALLOW 

!'igure 3. Cropping pattern and cropping intensity oi bcri (non-irrigated) and khet 
(irrigated) lands in Western Nepal 

Figure 4. Photograph showing the arrangerent of multipurpose tree-slips. 
4. System functioning and dynamics 

4.1 Socio-economic aspects 

Some of the basic farm management data are givetrbelow: 
- average number of members per farm household: 6.4 (2-10), of which 2.8 

are below 15 years of age 
- land available per household: 

private agricultural land: crops: crop ).60ha 0.75 ha 
grass 0.15 ha 



private tree strips .................. 
 . . . . . .. .00 . ha-rmnion gra/ing land......................

forest ... 0.15 ha(communal. governnental) ........................ 
 0.55 haeally labour input per household. 900 ntari da%s (m.d.)

!or apri~tlturc 


450 m.d. 
for ,min als 150 m.d. 
for %.ater and firewkood collection, food preparation etc. unknown but%deadilyincreasing estimated 

manure produed 300 m.d.
by, stall-fed aniunals. -quivalent disrnibwued -in the fields: to 35 kg N ha' yr , is 

no ii ftrtiliers"hcnu 

lio other e\terllal inputs. 


Usually all farm 'production is for 
 home consumption only. The marketfacilities are poor the quality of the produces is also poor compared to thatof the products fwrn the terai flatlands. Therefore. there is only little saleproduce in towns nearby. 

Usually all able-bodied persons work on 
the hoasehold farm especially at 

tim es o f peak labo ur requirem ent su ch as sowing seaso n. Moreover, it is alsoa common praLtice for the neighbouring families to help mutually in farm
operations. All work requiring hard physical labour is done by men. Duringwinter when there are practically no agricultural operations on t-he farm.
there is a considerable extent-hefo frnunem ploym en t, so me men'loo k forou -- ob .BLU whenout -of-the-farm )ohs. 

About I0; (if the households earn money by non-farming occupationssuch a, carpentry. lailoring. handicrafts, etc. 

4.2 P oducion 

4.2.1 Agricultural crops. The average yields of agricultural crops theon 

slopingMaize 
 899bknhaMaihet 8 kg/ha 

wheat 637 kg/ha 

milletrapeseed 206186 kg/hakg/ha 

At an average of 6.4 members per family, these figures amount to an annual average of 90.9 kg of cereal grain production per capita. The average con-sumption of cereals per capita is 13 0kg/year;.thus there is a deficit of about40kg cereal grain per capita annually. This deficit is covered mainly by riceproduced in the plains and foothills, which is purchased by cash obtainedelsewhere as a paid labourer.from the sale of animals or accrued by way of wages when the farmer works 

4.2.2 Fodder.Table 3 indicates the fodder supply and demand position in thetwo villages of the study area. The Table indicates that the total production is 

Table 3. Annual production and demand of fodder in th? two villages of the study area 
Vilkge I Village 2 
tons .7of tons " of
TDN* total TDN" total 

demand demand 

Producrion 
Apicultural by-products 

- wheat 
- millet 28.8 14 13.2 7 

- other ) 
Privately owned trees
 

(contour strips)
Privatelyrasslnd 85.9 413.0rees 101.6 58Private grasslandForests (governtnt, communal) 49.63.0 23! 43.6S4.2 252Common grazing land 5.7 3 6.3 4Total 173.G 82 168.9 96Total Demand 211 4 100 176.7 100To tl De mand 3.4 1 8 7 . 1 4 
Totl Deficit 38.4 18 7.1 4

TDN = Total Digestible Nutrients 
Basis of calculation 
Ba i of Big Livestock cUnit of o3 030 -400kg4 live- L e U klon wveight
1 cattle - 0.80645 .BLU 

I buffalo -0.86666 BI.U
I goat/sheep 0.06 BLU-4or Nepal. an annual fodder Jenmand of 2t dry matter/BLU eqiviatlerstimated to It TDN/BEL is 

Source: Pandey (1982). 

less than the total demand. The deficit is metfrom distant areas. But mainly by collecting fodderit is also common that the animals are under-fed 
during the dry season. 

4.2.3 Firewood.Each family farm has about 300 running metres of tree strips 
with 3 0 0 -400'trees on Accordingthem. to the farmers interviewed, thesetrees provide firewood for the family for about 4 months of the year. Thisfigure sounds reasonable if we assume a mean annual consumption of0.7m'of firewood per head, and an average extraction rate of 18.9m 3 ha - ' yrFor the rest of the year, firewood is collected from the public forests around.However, since the growth rate in the public forests is very low (about 3 m'ha - ' yr - 1 ), these public for.-sts are subjected to rapid degradation and over

exploitation as can be seen from their depleted appearance allcountry. over the 
4.2.4 Other farm producs A few poles and timber needed to build and 



maintain houses and for othcr farm uses are easily obtained from the trees on 

tile contour strips. Some 10% of the families keep hone), bees in .. hives 

producing small amounts of honey and wax. which are used for household 
consumption only. 

4.3 Si-stcm dvnamics 
From the foregoing descriptions, it is evident that this is a purely subsistence 

ssstem on which practically no inprc,,ement has been made over the past 
several decades. It is likely to break down fast because of pressures of popu-
lation increase and a myriad of consequent problems - such as fragmentation 
of holdigs, extending farming to marginal areas and forests, causing more 

soil eros:o and greater firewood shortage, overgrazing of pastures, decline in 

soil fertilitN and crop production level and so on and so forth. In short, the 
weight of all these factors is destroying the very basis of the improvement in 

land use. Even now, many people from the hills are migrating to the terai 
flatlands where new land suitable for agriculture is still available. However. 

this possibility' will run out soon. 

e assessment4s Oicrall p rforflzacer o 
This low-input, integrated production system has been functioning for quite 
some t,*:e,. though at low production levels, primarily because of the exist-
enve of the !orizontal contour strips of trees. The greatest contribution of 

these trees is their protective function in reducing the erosion hazards artd 

tiiereby makuig crop production possible on those steep slopes where farming 

would othernise be impossible without having extremely expensive and 
therefore unafiordable terraces and other physical measures of sodl conser-

em phasized that these tree strips cannot often
vation. However, it has to be ut oul onl reucethemagntud ofeioionStrips. 

stop thi erosion completely, but would only reduce the magnitude of erosion 
stopth-eroioncompetey, 

and/or improve the efficacy of the physical soil conservation devices, 

The rainfall distribution pittern is so unsatisfactory that m uch of the total 
places, is rtceived in a re 

annual rainfall, w hich is reasonably high in several not nlyaggavaes oilAgriculture Organization (FAO) of the United Nations (Malla, 1982) gives a
eptmbershor spnulytoo tie fom Ths

short of time from 	 not only aggravates soil good account of the medicinal plants, their uses, availability and potentialspan July to September. This 

erosion, but also din inues crop growth drastically during eight m onths of a 
year 


he h m t tmedicinal
The h:l; farming system is a thoroughly neglected system. Although it 

extends over quite a large area and accounts for the sustenance of a large 

number of Nepal's population, it has not received any scientific research 

attention worth mentioning. As a result the system has continued without 

any positive change or technological innovations for the past several decades. 

and the poor farmers continued to become poorer and poorer as their 

numtbers kept on increasing. 
can be extrapolated to otherThe important element of the system that 

areas with similar problems is the use of multipurpose trees on such steep 

areas fo, erosion control and production of multiple outputs. Areas that are 

rated as unsuitable for sustainable crop production because of erosion 

problems will increasingly be brought under the plough to cope with increas

ing population pressure, and then systems like this could serve as field 
examples whete the concept of integrated agroforestry systems have been 

translated into practical possibilities. 

5. Improvement possibilities 

Two sets of possibilities can be visualized for the improvement of this system. 
First. the improvement through component technologies and secondly 
innovations in farming systems. 

5.1 Component technologies 

A significant sign of improvement that has become evident in the recent past 
is that young, literate farmers - majority of the oider faimei: are-illiterate 
have begun to be interested in better inputs such as improved crop varieties. 
improved breed of cattle, better fruit trqes dnd vegetables for marketing, use 
of fertilizers, etc.. and these efforts have shown substantial improvement post 
sibilities. Several arms of the extension machinery of His Majesty's Govern

ment of Nepal are now working in the area. These include agricultural 

development offices, livestock and veterinary offices, forest offices, agri
cultural development bank that gives credit facilities on favourable terms, and 
so on. 

5.2 Improvedfarmingsystenis 

Elements of improved farming systems will include us, of more fruit- trees 
A 

al in the . nt ur ofic uturaso a a go d poltisrp 	 in the area. Intercropping ofAgriculture also has a good potential 

medicinal plants with the tree species also seems to offer a viable possibility
especially in areas that are very unsuitable for food 	crop production. The 

d by theu Fo od andspecial rer t al Pla nsof N a le co m i o 

iz in Pla nt of Ne Unied saions al 19 2 giveaAgicl Orga 

rol a rmn g sytems a co mnt y for es program mes. Som o tet e 
role in farming systems and community forestry programmes. Some of these 

plants have already been metioned as components of the farming 

system of the study area (Table 1). 
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