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Abstract 
Promotion of settled farming and conservation of the headwaters forest have been the 

priorities for Thai government in its efforts to preserve water resources and block soil erosion on the 
hills. Commercially-oriented agroforestry developed by the Japanese immigrants in the Brazilian 
Amazon may serve as a model for sustainable farm-income generation and the environmental 
conservation in the region. 
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1. Introduction 

Deforestation in Thailand came to a head after the World War II due to timber extraction, 
population increase, road construction, farm expansion and agricultural commercialization [1]. The 
natural forest coverage was over 60% of Thai territory by 1953, before the government granted timber 
concessions which covered half the country in 1968 [2]. During this period the rapidly increasing 
population converted the deforested areas to agriculture under the government policy of increasing 
food production and exports, and the forest coverage was reduced to 25% by 1998 [2]. 

As deforestation advanced to the upper tributary watersheds in the frontier areas, reduced 
watershed functions became a crucial issue [3]. The downstream plains where the majority of 
population lived on agriculture and other industries started to suffer from periodical water shortage 
and flooding. Thus those still carrying on their semi-subsistence swidden agriculture along margins of 
the remaining headwaters forests (i.e., often ethnic minorities with occasional opium cultivation) 
received critical attention of the lowlanders [4]. 
 
2. Conservation legislation and landscape agroforestry promotion 

In order to curb deforestation and conserve nature in the ecologically valuable and sensitive 
areas, the Wild Animals Reservation and Protection Act was enacted in 1960, and the National Parks 
Act in the following year [2]. In 1968 the Forest Industry Organization, in supporting the Royal Forest 
Department's reforestation program, initiated the Forest Village System, a modification of the 
Myanmarese taungya agroforestry [5]. In 1969, the first King’s Hilltribe Project was launched by the 
Royal Forest Department in collaboration with Kasetsart University, which intended for the ethnic 
minorities to gain profits from agroforestry practice with annual crops and fruit/timber trees while 
maintaining the watershed environment [4]. 
   With this backdrop the Landscape Agroforestry has become the major focus of agroforestry 
research and extension in Northern Thailand. It intended to establish integrated settled-farm complex 
on the hills to improve welfare of the ethnic people, while keeping the robust hydrological functions 
of the upper tributary watersheds. On behalf of World Agroforestry Centre (ICRAF) Thailand, 
Thomas argued in a 2003 conference that strategic arrangement of trees/forest in the landscape may 
be more important for runoff and erosion than total percentage of tree/forest cover, citing the research 
results e.g., vegetative filters in the landscape reduced sediment entering streams by 40-90%, 
conversion of forest to smallholder coffee did not reduce dry season stream flow, and soil surface 
roughness and litter characteristics were apparently more important than tree cover per se for water 
infiltration [3]. 
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3. Implications of ‘successional agroforestry’ for landscape agroforestry 
   However, it was not feasible for the government to realize an ideal agroforestry landscape on 
the hills with its regulations to specify crops or practices, which might change in response to the 
variable economic and social environment [3]. Meanwhile, traditional shifting cultivators universally 
had incorporated in their subsistence strategy the cyclical swidden management based on plant 
succession and nutrient accumulation in the secondary forest biomass over several decades. Under 
their settled conditions today, however, with more limited land access relative to the past, 
intensification of cyclical management by relay cropping that mimics secondary succession, or 
‘successional agroforestry,’ may be a potential tool for achieving the goals of Landscape Agroforestry. 
In 2010 such a farming model of Northeastern Brazil, practiced and published by Götsch in 1997, was 
introduced by Khlangsap (2010) at the Bangkok Workshop of Asia-Pacific Network for Global 
Change Research [6]. 
   Another notable example of ‘successional agroforestry’ exists in the Brazilian Amazon, which 
has been developed by the Japanese immigrants and descendants in the tropical rain forest [7]. Their 
largest settlement called Tomé-Açu was founded in 1929 at 200km south of Belém, the capital of Pará 
State. It flourished with a post-World War II boom of black pepper (Piper nigrum) in the 1950s, but 
soon suffered from Fusarium fungal outbreak and global market fluctuation in the following decades 
[8]. In search for alternative species relaying black pepper monoculture, that would disperse risks of 
crop failure and commodity market instability through diversification, cacao (Theobroma cacao) with 
leguminous shade trees (Erythrina spp. and Clitoria racemosa) were introduced to the settlement in 
1970 by the Tomé-Açu Multipurpose Agricultural Cooperative (CAMTA). 
 

Fig. 1 Successional agroforestry development by relay cropping 
 

Initially farmers planted cacao seedlings in the planting pits of dead black pepper, and the 
residual fertilizer in the pits facilitated quick growth of young cacao trees. Later they advanced cacao 
intercropping, with their incorporated knowledge of black pepper’s life span for five to six years, and 
the cacao seedlings took advantage of shade and windbreak furnished by the mature black pepper 
vines. Thanks to their pepper seed production, farmers frequented the plantation for harvest and took 
care of the intercropped cacao trees simultaneously. Thus much labor cost was saved for developing 
cacao orchard, and the cacao seedlings were guaranteed regular attention in its early and critical 
growth stage. When black pepper production eventually ended as all vines had died, cacao was 
already producing fruits and seeds. Between the cacao trees, permanent shade trees were planted as 
shown in Figure 1, which was modified from Subler 1993, and they eventually grew to the heights 
from 20 to 40 meters [9]. 

 
 
 
 
 
 
 



 

extensio
nuts, fru
had acce
such as 
substitut
crop ass
‘success
MPTs [1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 Th

 
Today C
4,000MT
warehou
such as
processi
produce
governm
the regio
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The nitrog
on institution
uits, latex, oi
ess to nitrog
cupuaçu (T

ted or accom
sociation type
sional agrofo
10]. 

hirty year-ol

CAMTA run
Ts of frozen 
use for dried
s homemade
ing and ma
s diverse p

ment awarded
on (Ministéri

gen-fixing le
ns, were grad
l, wood, etc.
en fertilizers

T. grandifloru
mpanied by pe

es developed
oresty,’ from

ld agroforest 

ns a juice fa
pulp to regio

d black peppe
e sweets, ja
arketing app
products wit
d CAMTA a 
io da Integra

eguminous s
dually replac
. (Figure 2), 
s. The under
um), and oth
erennial vine
d by farmers 

m annual grai

with cacao (

actory that p
onal, nationa
er and cacao
ams, bio-jew
proach is es
th small qu
special priz

ação Naciona

shade trees, 
ced by the m
as the produ

rstory cacao 
her fruit/med
es such as pa
through the

in/tuber/vege

(Theobroma 
Tomé-Açu

processes 14
al and global 
o seeds, and 
welry, and b
ssential in d
uantity at ea
e for its cont

al, 2010) [11]

recommend
multi-purpose
ucers of blac
was replacea
dicinal shrub
assionfruit (P
ir adaptive r
etable crops,

cacao) and b

4 kinds of t
markets. Be
a workshop

batik with 
developing 
ach affiliate
tributions to 
]. 

ded by the 
e tall trees (M
k pepper for
able by othe
bs and herb

Passiflora ed
esearch emer
, perennial v

brazilnut (Be

tropical fruit
esides it oper
 for produci
natural dyes
‘successiona

e farm. In 
sustainable 

public resea
MPTs) that p
r internationa
er Theobroma
s. Black pep

dulis). Thus n
rged at each 
vines, fruit s

ertholletia ex

ts, and ship
rates a seed o
ng artisanal 
s. Such coo
al agrofores
2010, the B
rural develo

37 

arch and 
produced 
al market 
a species 
pper was 
numerous 

phase of 
shrubs to 

xcelsa) in 

ps annual 
oil mill, a 
products 

operative 
stry’ that 
Brazilian 

opment in 



 

4. Discu
 

  
designs 
erosion 
precipita
arrangem
model o
landscap
plantatio
from the
 
Referenc
[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

 

ussion and re

Fig. 3

While the e
as shown in 
control (fo

ation condit
ments so tha
of ‘succession
pe agrofores
ons with cac
e BRICs econ

ces 
Cropper, M
in Thailand
ICEM, 200
Protected A
Queensland
Thomas, D
Thailand” (
Social Rese
http://www
Subhadrab
Project”. K
Samapuddh
http://www
Khlangsap
APN Work
Markets in
http://www
Subler, S., 
Brazil” in A
of the Ama

Laq

ecommenda

3 Sloping Ag

emphases of
Figure 3 (La

or which lim
tions), more
t the produc
nal agrofores
stry in the N
cao, coffee (
nomies. 

M., Griffiths C
d, 1976-89”, 
03. “Thailand
Areas and De
d, Australia. 

D.E., 2003. “L
(presented at
earch Institu

w.worldagrof
andhu, S., 19

Kassesart Jou
hi, K., 1974.

w.fao.org/doc
, N., 2010. “

kshop: Devel
n Bangkok, T
w.goes.msu.e

Uhl, C., 199
Anderson A.
azon Rain Fo

quihon and Pagbi

ation 

gricultural L

f landscape 
aquihon and 
mitations sh
 attention s
tion system 
stry’ with co
Northern Th
Coffea spp.)

C., Mani, M.
PRWP 1726

d National R
evelopment i

Landscape ag
t “Knowledg

ute, Chiang M
forestrycentre
984. “Agrofo
urnal of Soci
 “Thailand's 

crep/f3730e/f
Perspective 
loping Agrof

Thailand, 15 –
du/apn_arcp

90. “Japanese
B. ed., “Alte

orest”, Colum

lao (1994) 

and Technol
 

agroforestry
Pagbilao, 19

howed up la
should be p
may become

ooperative ba
hailand, whi
), spices and

., 1997. “Roa
6, World Ban

Report on Pro
in the Lower

groforestry in
ge Underpinn
Mai Universit
e.org/sea/th/
orestry as pra
ial Science, 5
forest villag

f3730e04.htm
of Agrofores

forestry Carb
– 17 March 2

p_2009_09/w
e agroforestry
ernatives to D
mbia Univers

ogy (SALT) 

y in tropica
994) and eco
ast year in 
paid to farm
e viable for s
ack up may p
ich currently

d herbs, thank

ads, Populati
nk. 
otected Areas
r Mekong Riv

n upper tribu
ning Water &
ty, 30 Januar

acticed in Th
5, pp. 174-17
ges”, Unasylv
m 
stry Develop
bon Offset Pr
2010). 

workshop.htm
y in Amazon

Deforestation
sity Press, Ne

in the Philip

al Asia have
logical bene
Indochina 

m manageme
small holder
provide usef
y witnesses 
ks to emergi

ion Pressures

s and Develo
ver Region”,

utary watersh
& Forest Poli
ry 2003). 

hailand and th
76. 
va, 107. 

pment in Thai
rotocols for C

ml 
nia: a case stu
n – Steps tow
ew York. 

 
ppines 

e been on la
fits such as f
under extra

ent and ins
rs [12]. The B
ful clues for 

rapid expa
ing demand 

s, and Defore

opment – Rev
, Indooroopil

heds in north
cy in Thailan

he King’s Hi

iland” (prese
Carbon Finan

udy in Tomé
ward Sustaina

38 

andscape 
flood and 
aordinary 
titutional 
Brazilian 
fostering 

ansion of 
on them 

estation 

view of 
lly, 

hern 
nd”, 

illtribe 

ented at 
ncial 

-Açu, 
able Use 



39 
 

[8] Yamada, M., Gholz, H.L., 2002. “An evaluation of agroforestry systems as a rural 
development option for the Brazilian Amazon”, Agroforestry Systems, 55, pp. 81-87. 

[9] Subler, S., 1993. “Mechanisms of Nutrient Retention and Recycling in a Chronosequence of 
Amazonian Agroforestry Systems: Comparisons with Natural Forest Ecosystems”, Ph.D. 
Dissertation, Pennsylvania State University. 

[10] Yamada, M., Osaqui, H.M.L., 2006. “The role of homegardens in agroforestry development: 
lessons from Tomé-Açu, a Japanese-Brazilian settlement in the Amazon” in Kumar, B.M. 
and Nair, P.K.R. eds., “Tropical Homegardens”, Springer, Dordrecht, The Netherlands. 

[11] Ministério da Integração Nacional, 2010. “Prêmio Nacional de Desenvolvimento Regional”. 
http://www.integracao.gov.br/premio/ 

[12] Laquihon, W.A., Pagbilao, M.V.,  1994. “Sloping Agricultural Land Technology (SALT) in 
the Philippines”, Food and Agriculture Organization of the United Nations. 
http://www.fao.org/ag/AGP/agpc/doc/PUBLICAT/Gutt-shel/x5556e0y.htm 

 


