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Abstract 

Increase of population and its associated pressures on agricultural land have 

threatened tropical forests in the production of food, fuel, and timber. After 

deforestation, it is often difficult to sustain annual crop production since nutrients are 
rapidly leached from the soil due to high rainfall in the tropics. There are several sites 

and systems of agroforestry where agriculture is combined with forestry to provide food 

and wood without causing a degradation of the ecosystems in the Philippines. We 

investigated sites where agroforestry is applied using sloping agriculture land 

technology in Ilocos Norte and multistoried cropping systems in Cavite in 1991. 

Although the topography of these sites was different, the common feature was the 

emphasis placed on soil and water conservation as well as on soil fertility maintenance 

using trees and crops at the same time and sequentially, since these were the major 

factors affecting further development and sustainability of the upland areas. 

Additional key words: agrisilviculture, soil erosion, multistoried cropping system, 
sloping agriculture land technology 

Introduction pressures on agricultural land have threatened 

production in tropical forests. Actually, small-scale 

Increase of population and its associated farmers are exerting a strong pressure on the 
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upland areas for the supply of food, fuel, and 
timber in the Philippines 

6
l. According to Llapitan 

(1983), although 16. 7 million ha (or 56%) in the 

Philippines were classified as forest, 5.6 million ha 
consisted of degraded land due to deforestation 

and slash-and-burn agricultural practices and 11.1 
million ha forest lana4l. These farmers should 

adopt an the alternative system of land 

management that combines agriculture and 

forestry to obtain food and wood without causing 
the degradation of the ecosystems

3
'
7
l. Such a land 

management system is currently referred to as 
agroforestry

5
l. Without the protection of trees it is 

often difficult to secure annual production of food 

crops in the high rainfall tropical areas and 
nutrients are rapidly leached from the tropical 

·1 3.7) 
SOI S . 

Nair Bl designated agroforestry systems as 

agrisilvicultural systems (crops-including 

tree/ shrub crops-and trees), silvopastoral systems 

(pasture/ animals+trees), and agrosilvopastoral 

systems (crops+pasture/animals+trees) based on 

the nature of the components. For the 

agrisilvicultural systems, various sub-systems and 
practices are included such as hedgerow 

intercropping (alley cropping), multistorey 

combination of plant communities belonging to 

multiple species, multipurpose trees and shrubs on 

farmland, shade trees for commercial plantation 

crops, shelterbelts and windbreaks, soil 

conservation hedges on crop production fields, and 
so on Bl. These technologies aim at improving the 

soil fertility and promoting soil and water 
• 3) 

conservation . 

In this paper, the following systems of 

agroforestry that were studied in 1991 in Luzon 

island in the Philippines will be presented with 

emphasis placed on sloping agriculture land 

technology and multistoried cropping systems for 

agrisilviculture. These technologies were 
described elsewhere in detail

1
'
7
l. 

Materials and Methods 

Site 

Surveys were carried out of agroforestry sites 

located at the Mariano Marcos Memorial State 

University and Brgy, Payao, Batac, Ilocos Norte 
(about 18° 3'N Lat.) on 25 September, 1991 and the 

Sanayan sa Kakayahang Agrikuitura Village Farm 

Project, Indang, Cavite (about 14° ll'N Lat.) on 16 

August, 1991 (Fig. 1). We conducted interviews 

with the representatives of these sites about the 

extent of the area, cultivation methods, tree and 
crop names, etc. The topography, type of 

agroforestry system, area of site, tree and crop 

names, fertilizer application and annual rainfall in 

these sites are shown in Table 1. 

Results and Discussion 

Sloping agriculture land technology (SALT) 

Data collected in Ilocos Norte on SALT are 

listed in Table 1. Areas of agroforestry at the 

Mariano Marcos Memorial State University 
(MMMSU) and Brgy covered about 10 ha and 20 

ha, respectively. In the upper portion of the hill 
land where the slope was too steep to grow 

agricultural crops, tree species with various 

habitats (acacia: Acacia auriculiformis Cunn. ex 

Fig.1 . Locations of surveys on agroforestry site in Luzon 
island of the Philippines. 
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Table 1. Comparison of agroforestry sites at the Mariano Marcos Memorial State University 
(MMMSU) and Brgy with that at Sanayan sa Kakayahang Agrikultura (SAKA) Village 

Site MMMSU &Brgy SAKA 

sloping flat Topography 
Agroforestry system 
Area of agroforestry 
Tree 

sloping agriculture land technology 
IO ha (20ha)1 > 

multistoried cropping systems 
IO ha 

acacia, eucalyptus, ipil-ipil,narra, 
rain tree, teak, kakawate, coffee, 
mahogany, yemane, tamarind, 
citrus, mango, papaya, kalamansi, 
citrus, guyabano 

coconut, kakawate,coffee, 
santol,guyabano, guava, 
jackfruit, kalamansi, cacao 

Crop upland rice, soybean, 
string beans, black pepper 
eggplant, okra, squash 

ginger, black pepper, ubi, 
gabi,cassava, com, 
pineapple, napier 

Fertilization 
gabi, pineapple, sweet pepper 
no application or application of 
compost or manure 

urea 

Annual rainfall 1400-2600 mm 

1>Area at Brgy 

Benth., eucalyptus: Eucalyptus camaldulensis 

Dehn., ipil-ipil: Leucaena leucocephala (Lam.) De 

Wit, kakawate: Gliricidia sepium Oacq.) Walp., 

narra : Pterocarpus indicus Willd., tamarind: 

Tamarindus indica L., teak: Tectona grandis L. f., 

etc.) were planted of a suitable density for different 

purposes like firewood, fodder, green manure, 

charcoal, poles, furniture, construction materials, 

etc. Tree ages varied from 3 to 15 years. Ipil-ipil 

and kakawate were used as shade trees for coffee 

which cannot tolerate too much heat from the sun 

during the growing stage
3
>. In the counter-rows, 

hedgerows of kakawate which is a fast-growing 

species, vigorous sprouting and nitrogen fixation 

occurred for the prevention of soil erosion. After 

periodical trimming, the foliage of kakawate was 

used as green manure and mulch for the soil and 

associated crops
3
"
9

>. Between hedgerows upland 

rice (IR 5, IR 7, Maluit), soybean, vegetables, etc. 

were grown (Plate 1). Fruit crops were distributed 

at the bottom of the sloping land. 

Generally, upland rice is extensively 

intercropped with trees
7
'
9
l as trees provide green­

leaf fertilizer for upland rice. Nitrogen is almost 

always in short supply for upland rice 7J . On the 

other hand, nitrogen application is not necessary 

for legumes due to symbiotic nitrogen fixation. 

Usually, legumes and the other crops are rotated to 

2000-2500 mm 

Plate 1. Soybean and hedgerows of kakawate grown in 
coun.ter lines. 

maintain productivity, fertility and good soil 
" • 7,9) 1ormation . 

Multistoried cropping system 

Multistoried cropping systems were 

developed by farmers and spread over 12,285 ha in 

Cavite Province in the Philippines
2
l. Typically, 

coffee, upland rice, banana, pineapple, papaya, 

kakawate, fruit trees and tuber crops are grown 

together on rainfed and flat areas
2
>. Some crop 

combinations at the Sanayan sa Kakayahang 

Agrikultura (SAKA) Village Farm Project, Indang, 

Cavite are depicted in Table 1 (Plate 2). The age of 

coconut was about 60 years and age of the other 



86 ]IRCAS ]. No.6, 1998 

Plate 2. An example of multistoried cropping systems using 
coconut, papaya, banana and pineapple in Cavite. 

crops was less than 4 years old. The plant height of 

coconut was about 30 to 40 m and that of coffee, 

santol, kakawate, guyabano and banana ranged 

from 2 to 4 m. The upper portion was occupied by 

coconut, followed by kakawate, fruit trees, coffee 

and banana. At the floor level, cassava, gabi 

(Colocasia gigantea Hook. f.), and pineapple were 

grown. Actually, there were many variations due to 

the differences in the socio-economic conditions of 

the households. Further more these combinations 

were sequentially established (relay-planting). The 

role of these trees and crops is as follows 
2
>. 

Coconut tree which has a relatively small and open 

crown intercepts only a small proportion of 

radiation and casts only little shade on the 

understorey species. Kakawate provides shade to 

the area and is used as a shade tree for coffee. As 

in the case of kakawate, bananas are effective in 

utilizing solar radiation and reducing soil 

temperatures I) . Pineapples occupy the soil area 

between coffee trees and prevent soil erosion since 

the average annual rainfall ranges from 2000 to 

2500 mm (Table 1). Na pier grass (Pennisetum 

purpureum Schumach.) is also used for the 

prevention of soil erosion. Gabi can tolerate shade 

and its big leaves protect the soil from heavy 

rainfall. It was assumed that the roots of the trees 

and crops occupied different vertical layers of 

underground as well as open space. 

With such a combination and sequence of 

crops in these multistoried cropping systems, the 

cash flow for the households is spread across the 

year and family labor utilization is evenly 

d. 'b d d . . d10
> H 1stn ute an maximize . owever, urea was 

applied to crops intensively, especially to coffee. 

Conclusions 

Although the topography of these sites was 

different, the common feature was the emphasis 

placed on soil and water conservation as well as on 

soil fertility maintenance using trees and crops at 

the same time and sequentially, since these are the 

major factors affecting further development and 

sustainability of the upland areas. 

On the other hand, it is expected that the 

social, production and environmental sectors will 

be come involved in agroforestry systems to 

optimize the combined production of agricultural 

crops and trees and at the same time conserve and 

improve the sites. 

Acknowledgement 

The authors thank Dr. Loretto U. DE LA 

CRUZ, College of Forestry, University of the 

Philippines, for her suggestions. 

References 

1) Arizala, L. B. and Gonsalves, J. F. (1990). In 

Resource Book on Sustainable Agriculture for 

the UPLANDS. eds. Capistrano, L. N. et al., 

International Institute of Rural Reconstruction, 

Philippines, 55-66. 

2) Harold, R. et al. (1990). In Resource Book on 

Sustainable Agriculture for the UPLANDS. 

eds. Capistrano, L. N. et al., International 

Institute of Rural Reconstruction, Philippines, 

35-36. 

3) IIRR (1990). In Resource Book on Sustainable 

Agriculture for the UPLANDS. eds. 

Capistrano, L. N. et al., International Institute 

of Rural Reconstruction, Philippines, 21-34. 

4) Llapitan, E. A. (1983) . Proceedings of the 

Agroforestry Symposium workshop. Philippine 



Katsuyuki KATAYAMA and Amelita C. LUNA : Introduction of Agroforestry in the Philippines 87 

Council for Agriculture and Resources 

Research, Los Banos, Laguna, Philippines, 48-

51. 
5) Lundgren, B. 0. (1987). In Agroforestry: a 

decade of development. eds. Steppler, H. A. 

and Nair, P. K. R., International Council for 

Research in Agroforestry, Nairobi, 44-51. 

6) Maclean, R. H. et al. (1992). Agroforestry 
Systems 20: 213-228. 

7) MBRLC (1990). In How to Farm Your Hilly 

Land Without Losing Your Soil. Mindanao 

Baptist Rural Life Center, Kinuskusan, 

Bansalan, Davao del Sur, Philippines, 1-24. 
8) Nair, P. K. R. (1985). Agroforestry Systems 3: 97-

128. 

9) Olofson, H. (1985). Agroforestry Systems 3: 317-

337. 
10) Singh, G. B. (1987). In Agroforestry: a decade 

of development. eds. Steppler, H. A. and Nair, 

P. K. R., International Council for Research in 

Agroforestry, Nairobi, 117-138. 



88 JIRCAS ]. No. 6, 1998 

a) b) 
J='n.LJ M};z , I' ;I. 'J )l ;1.,:f-

ajOO~A##~-ffl~~/J-ffl~W~$ 
(=r 305-8686 *Jmt~-:i < tfrn*b L 1 - 2) 

b)711J l::/*~#~$ 
(71 1J 1! / "3 :~lTfl'I o 7..1{:::::. ::1 7..) 

1 o ::r 7.. / Jl,"rfl·IO)'j;l/:l:tl!rt·t±±mfiiE'.O)t.::a'J~i',1/i*,tjt 
J::.1:.£i1-~111J-O) :tJ 11 '7 J-:oqjrt.k1:.tffi~ tL, -z-O)ra91:.lfilHm, 
TIJi'L& UJ-f31b'.J~f'F-~ tL -c 1;, t.:=o 1J 1:::· 7'-fl·I-Cl±J::.~ 1:. ::r 
::rT'J, T~l:.1111'77'", J'\1,1-\7, ::r-r:-, l"TT, 

1, 1 t- ·J 7° Jv, -it r- 1 -=c ~ t'7'.J1:ifill:nB0 l:.tiii~ ~ tL, ~ra9 
O)i',1/jJ5tf1JftJ7'.JtfrbtL -Cv• t.:=o .:: tLG O)it!!,:l'J&:O)f1!1:Jtt±fl:J[fr;,j. 

it!!. t 5¥:tB.it!!. t -z-tLf''tL~~ 6 ii\ t'0 G O)~J1fr t jP)lf.r-&iJ 
6v,1±:ifilMW01:.#* t ft!tm i-tfit-l~-t 6 .:: t 1:. J: 0 t ±m 

0) fl~ildt-? ±mfj{E'.f t:o'~ G tL:t#-l:nB\J •• i-tf! 0 -C v • 6 
,¢.i:-C~:im L -Cv•t.::o 

-jj-C-7 7·0 7 i- v 7.. r- 1) -0),liJf~(:i, if'j;fi%:il~ 
t:te.HJ L, t±~B91r~0)7tSJ3-7ff'g' · 1:IB''1'B9~5Nrr:o"::f 
"ilJX-C-06 o .:: tL1:.1±h'lJ:.-?tt•1:.;Js1t 6i'P/i4 ~fiJf~0-
!L!f·l:.i~6.:: t :o·G, ?fr< 0)5J'1JllO)WF'1i?R:0"1hJ.,:;IJ L -CfiJf~ 
i-~a'J-Cv• <.:: cil'!l!~l:.~60 


