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Abstract

The Agroforestry Farmer Field School (AFFS) is a program implemented through the
Agroforestry and Forestry: Linking Knowledge to Action (AgFor) project that seeks to
improve the agroforestry garden management capacity of smallholder farmers in several
provinces of Sulawesi Island, Indonesia. In principle, the method implemented in AFFS
follows the participatory concept of farmer field schools, with the AFFS design based on the
local context of AgFor sites in South and Southeast Sulawesi provinces. The AFFS was
implemented from April 2013 to March 2014, with a focus on five main commodities
prioritized by farmer partners, that is, pepper, clove, coffee, cacao and durian. Experts and
scientists from Indonesian national research institutes were engaged as resource persons in the
AFFS. One year after the program initiation, an evaluation was conducted through interviews
of randomly-selected AFFS participants from four districts in South and Southeast Sulawesi
provinces. The evaluation was conducted from April to July 2014 with 263 respondents (12%
of total AFFS participants). Results of the evaluation showed that 97% of the respondents
gained benefit from attending AFFS. New and reliable knowledge or information was
perceived as the most important aspect motivating farmers to attend AFFS. Results showed
that one year after first implementation of AFFS, 14% of respondents had generated cash
benefits from testing new knowledge learned during AFFS. The amount of money generated
depended on the type of knowledge tested. Fertilizing and pruning were important techniques
that yielded cash benefits for farmers in the short term (within one year). The evaluation
concluded that after AFFS activities end, a minimum of one year of facilitation would be

required to assist participants to effectively test and adapt the new knowledge learned.
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1. Introduction

Farmers’ management of their agroforestry gardens is very diverse. Owing to the nature of
perennial crops, impact resulting from specific management may not be known for a year or
more. Thus, any extension approach targeting garden management should focus on enhancing
farmers’ analytical skills and enriching their sources of information, which are essential for
helping to decide the best-fit management options that will improve their gardens’
productivity.

Farmer field schools can be an effective extension approach to enhance farmers’ capacity in
managing their gardens for higher and sustainable productivity. Hence, designing an
Agroforestry Farmer Field School (AFFS) focused on tree-garden management would be
expected to enhance agroforestry productivity, particularly, in areas where agroforestry
systems have become the main source of livelihoods, as in Sulawesi, Indonesia.

In Sulawesi Island, Indonesia, a project focusing on agroforestry and forestry management for
enhancing local livelihoods, called Agroforestry and Forestry: Linking Knowledge to Action
(AgFor), which is funded by the Department of Foreign Affairs, Trade and Development
(DFATD), Government of Canada and the CGIAR Research Program on Forest, Trees and
Agroforestry, has been operating since 2012. One of the objectives of the AgFor project is to
empower motivated farmers of either gender to enhance and diversify the productivity and
profitability of their tree-based systems. Towards achieving that objective, an AFFS was
implemented from April 2013 to March 2014.

The AFFS was supported by results of a project baseline survey conducted with farmers from
October to November 2012. The survey showed that more than 60% of the respondents
preferred extension methods that contained practical sessions and face-to-face discussions.
The concept of farmer field schools, which uses participatory training techniques to achieve
learning objectives, fits well with farmers’ needs for innovative extension approaches at the
AgFor sites. Thus, a farmer field school concept was applied to assist the ‘linking knowledge
to action’ process, as stated in the AgFor title.

One year after the implementation of the AFFS, an evaluation was conducted with the
objective of analysing the benefits and challenges of the school implementation, based on
participants’ perspectives. An analysis was also conducted to understand the possibility of
implementing AFFS in a broader area.

2. Agroforestry farmer field school concepts and framework in
the AgFor Project

Training and Visits* and Farmer Field Schools? are two extension approaches that have been
implemented in the AgFor project. Nursery establishment and management require intensive
work over one-to-two years, thus, biweekly training and visits over a minimum period of one
year is an appropriate extension approach to improve quality seedling production (Roshetko et

! Training and Visits is one extension approach identified by the Food and Agriculture Organization of the United Nations
(FAO).

2 A farmer field school is a group learning process where farmers enhance their knowledge and analytical skills through
observation and experimental learning conducted over the full cycle of crop production. The concept was originally developed
and tested by the FAO for controlling the use of pesticides in annual crops, particularly, rice.



al 2013). However, for topics such as garden management, where the nature of perennial tree
crops requires a minimum of one year post-intervention to evaluate the impact of the different
management options, another extension approach is necessary that enhances farmers’
analytical skills and enriches their sources of information. A modified farmer field school
extension approach was expected to enhance farmers’ knowledge and skills leading to
increases in agroforest garden productivity, thus, an AFFS was developed through AgFor
(Martini 2013).

The objectives of the AFFS were to 1) stimulate an extension approach that uses
demonstration plots as places to learn new knowledge and technology; 2) provide an
innovative extension approach that can enhance farmers’ analytical skills and information
networking and which can be continued by government extension agents; and 3) prepare
expert farmers who can play a role as extension agents in the future. Besides enhancing the
knowledge of farmers in managing agroforestry gardens, another expected outcome of the
AFFS was positive links between farmers, government extension agents and scientists from
research institutes.

A main concept of AFFS is to link knowledge produced by research institutes to farmers
(Figure 1.) through participation, a key principle of AFFS, by involving research institutes,
government extensionists and farmers in the entire process. Government extension agents are
expected to: 1) facilitate the learning process in the field; 2) maintain facilitation of positive
extension systems; and 3) keep connections with research institutes as sources of information.
Training of Trainers (ToT) and Farmer to Farmer (FtF) extension are two essential processes
included in the AFFS. Besides strengthening knowledge and experience, the ToT process is
expected to form expert farmers who have potency as extension agents while the FtF process
is expected to facilitate the formation of informal farmer information networks.

Government extension Government extension

Experts who have

Farmers and Farmers and

strong k’LOW'Edgi and ToT farmer FtE: farmer groups
; know- villages who Know- have recently
topics and who lanted th
understand variations in ledge have long ledge planted the
experience with commodity

the field the commodity

Output: Information networks
developed from farmer-to-farmer
knowledge transfer

Output: Expert farmers who have
potential to be extension agents

Source: Primary concept

Figure 1. Concept of AgFor’s Agroforestry Farmer Field Schools for Garden Management



A technical committee was formed before implementing the AFFS. The committee consisted
of a) an agroforestry extension specialist; b) AFFS field team; ¢) government extension
agents; and d) AFFS communication team. Detailed roles of each member of the technical
committee are listed in Table 1.

Table 1. Technical committee for implementing AFFS

Agroforestry .
extension specialist

Field team .

Government .
extension agents

Communication .
team

Establish connections with research institutes

Design agenda and topics for the school

Coordinate all activities related to the school

Prepare schedule, venue, logistics (equipment, catering)
Invite all stakeholders in the village to attend the school
Select venues for the farmer field day

Prepare and select farmer demonstration trials (‘demoplots’) to be used as
learning venues in the school

Facilitate the school process

Monitor follow-up needs post-AFFS

Together with the field team, facilitate the learning process of the school
Transfer results from the school to government programs

Together with the agroforestry extension specialist, develop extension
materials

Disseminate the results and lessons learned of the school to broader
audiences through mass media or other communication channels

In AFFS, at least five different commodities became the focus over a period of one year.

Every three months, the AFF
related to one-to-two commo

S held sessions that provided new information and perspectives
dities prioritized by farmers. In each third-month session, three

steps were commenced to enhance farmers’ analytical skills (Table 2): 1) Strengthening the
concept and knowledge through scientist-to-farmer and farmer-to-farmer extension

approaches; 2) farmer field d

Table 2. Steps in each of AFFS

Step 1. First
Strengthening the ~ month
concept and

knowledge

Step 2: Second
Farmer field day month
Step 3: Third
Evaluation month

ays; and 3) evaluation.

3 monthly-session

To strengthen farmers’ knowledge
and update external sources of
information on topics of
agroforestry management

A one-day school in at least
two farmer demonstration
plots. Discussion, analysis
and practice conducted
through scientist-to-farmer
and farmer-to-farmer
extension approaches

A one-day school through
field visits to demonstration
plots in other villages or
research stations

To enhance farmers’ analytical
skills and to expand farmers’
sources of information and
networks that can assist farmers to
solve problems they encounter in
their gardens

To reflect on how the new
knowledge learned from the school
could be applied in their gardens

A half-day school in class.
Discussion about new
knowledge and how it can be
applied in gardens



The AFFS process was completed after one year and participants were given certificates. The
AFFS follow-up continued through monitoring conducted at selected agroforestry gardens
and demonstration plots established on the land of AFFS participants with the objective of
learning about the adoption process and impact of the new technologies introduced through
the AFFS. The selection of demonstration plots was based on farmers’ willingness to test the
technology in their gardens and allow the plots be used for learning during a subsequent two
years.

3. Data collection

The AFFS was implemented at AgFor project sites in South and Southeast Sulawesi
provinces. In South Sulawesi, the AFFS was implemented in seven villages located in
Bantaeng District and five villages in Bulukumba District. The two districts are adjacent, with
clove, coffee, cacao, durian and other tropical fruit as dominant commodities produced in
agroforestry gardens being farmers” main sources of livelihoods (Khususyiah et al., 2012). In
Southeast Sulawesi, the AFFS was implemented in seven villages located in Konawe and
seven villages in East Kolaka districts. Konawe and East Kolaka are also adjacent to each
other, with cacao, pepper, durian and teak as main commodities (Janudianto et al., 2012).
Differences in number of villages per district related to the number of AgFor pilot villages
located in each district.

A survey was conducted from April to July 2014 through structured interviews with 263
respondents, equalling 12% of the total participants in the AFFS (total of 1733 attendees).
Respondents were randomly selected from seven villages in Bantaeng, three in Bulukumba,
seven in Konawe and seven in East Kolaka. Of the total, 25% of respondents were women,
equalling the percentage of women who attended the AFFS activities. The number of
respondents in South Sulawesi (150: 112 men; 38 women) was higher than the number of
respondents in Southeast Sulawesi (113: 85 men; 28 women) because the number of AFFS
sessions and participants was greater in South Sulawesi.

Respondents were between 17 and 70 years-old, with average age of 39 years in South
Sulawesi and 42 years in Southeast Sulawesi. Most of the respondents (91%) were farmers,
with the other 9% being government extension agents, housewives, labourers (non-
agricultural), school teachers and traders. Almost all the respondents (98%) were members of
AgFor farmer groups; four respondents were government extension agents and a housewife.
In general, the respondents were active participants in the AgFor project.

Information collected in the study was on the type of AFFS process that was attended by
respondents, the favourite AFFS activity of the respondents, the motivation of respondents to
attend AFFS activities, and the type of changes in respondents’ gardens resulting from
participation in AFFS activities. A qualitative analysis was also conducted to identify and
understand the challenges of the AFFS approach.



4. Results and discussion

4.1. AFFS implementation

AFFS activities were held at AgFor project sites in South and Southeast Sulawesi from April
2013 to March 2014. Clove, pepper, cacao, coffee and durian were selected as the focus
commodities based on farmers’ prioritization (Figure 2). While nutmeg was also prioritized,
particularly by farmers in South Sulawesi, there was not much new knowledge generated for
nutmeg garden management. Nutmeg-related activities in AgFor focused on producing quality
seedlings.

3 100%
(@]
& 90%
'g 80%
g 70% m South Sulawesi
% 60% (n=11 villages)
£ 50%
5 40% Southeast
S 30% Sulawesi (n=5
E 20% villages)
8 10%
& 0%

& P sF P & & & & L

XUy v

Source: Primary data from focus-group discussions in January 2013 (South Sulawesi) and February 2013 (Southeast
Sulawesi)

Figure 2. Commaodities proposed by farmers for inclusion in the AFFS in South Sulawesi and Southeast Sulawesi.

Based on focus-group discussions with farmers, the main topics for AFFS were set as
integrated pest and disease management and garden rehabilitation. In addition, based on
recommendations from experts in the prioritized commodities, information on planting,
fertilizing, pruning and producing superior seedlings were also included in the AFFS.

Scientists from Indonesian national research institutes (Table 3) were engaged to share new
knowledge in AFFS sessions with farmers from selected villages who had long experience
with the commodity. These selected farmers were called “village trainers’ and most spoke
Indonesian, the national language, fluently. Language capacity was important because not all
farmers spoke Indonesian fluently but rather their own local language. One-to-two weeks after
the training, the ‘village trainers’ would share their new knowledge with other farmers in
villages that had not received visits from the scientists because the farmers were new to the
commodities discussed in the training. Some of the follow-up training sessions were
conducted in local languages to maximize clear communication; this was particularly
necessary in Bantaeng and Bulukumba districts.



Table 3. Resource persons for each commodity in the AFFS

Clove and pepper

Cacao and coffee

Durian and fruit
trees

National Research Institute for Spices
and Medicinal plants (Balai Penelitian
Tanaman Rempah dan Obat/Balittro),
based in Bogor, West Java Province

Indonesia Coffee and Cacao
Research Institute (ICCRI), based in
Jember, East Java Province

National Research Institute for
Tropical Fruit (Pusat Kajian Buah
Tropika, Institut Pertanian Bogor),
based in Bogor, West Java Province

Dr Dyah Manohara (pepper expert)
Dr Dono Wahyuno (clove expert)

Dr Retno Hulupi (coffee expert)
Dr Adi A. Prawoto (cacao expert)

Dr Sobir
(tropical fruit expert)

After one year, the total number of AFFS participants in the two provinces was 1733 with an
average budget expenditure of USD 17 per participant. The number of extension agents
involved in the AFFS was 40 in Southeast Sulawesi and eight in South Sulawesi. The lower
level of involvement in South Sulawesi was because most extension agents were focused on
rice and vegetable production. The percentage of women participants varied based on the
commodity (Table 4). In both provinces, the number of participants was highest for clove and
pepper because those two crops had the highest economic values (compared to coffee, cacao,

and durian).

Table 4. AFFS events conducted from April 2013 to March 2014

Schedule Topics South Sulawesi
Men Women

April- Pest and disease 79.9% 20.1%
September management of clove and
2013 pepper in agroforests;

garden rejuvenation

strategies
October— Coffee agroforestry 67.2% 32.8%
December  garden management
2013 (including pests and

diseases and garden

rejuvenation strategies)
October— Cacao agroforestry 65.8% 34.2%
December  garden management
2013 (including pests and

diseases and garden

rejuvenation strategies)
February—  Durian and other tropical 72.5% 27.5%
March fruits agroforestry garden
2014 management (including

pests and diseases and
garden rejuvenation
strategies)

Southeast Sulawesi

Total Men Women  Total
637 70.4% 29.6% 265
174 78.8% 21.2% 117
213 N/A N/A N/A
174 74.8% 25.2% 153

An AFFS on cacao was not implemented in Southeast Sulawesi because intense cacao
extension activities had been provided by government extension agents through various cacao
garden management programs, such as the national cacao improvement program (Gernas



Kakao) and the Sulawesi Rainfed Agriculture Development Project of the Asian Development
Bank. Instead, the AFFS was focused on how Southeast Sulawesi farmers could best use their
knowledge of other priority species to enrich their cacao agroforestry garden.

4.2. AFFS outputs and outcomes
AFFS activities in South and Southeast Sulawesi provinces has resulted 3 main outputs:

1) Thirty-five (35) expert farmers from four districts—17 farmers in South Sulawesi (10
men and four women in Bantaeng and three men in Bulukumba) and 18 farmers in
Southeast Sulawesi (seven men in Konawe and six men and three women in East
Kolaka)—were formed. Additionally, two government extension agents in Southeast
Sulawesi (one each from Konawe and East Kolaka), who followed all five AFFS
activities, became key partners in improving agroforestry systems in the area.

2) Farmer demonstration trials were established. Based on a participatory process, 109
farmer demonstration trials (FDTs) or demoplots were proposed as part of follow-up
from the AFFS. Subsequently, 99 of the FDTs were established: 71 in South Sulawesi
and 28 in Southeast Sulawesi. Monitoring of these plots has been conducted every
three months since November 2013.

3) Extension materials (booklets) were produced through collaboration with resource
persons in the AFFS. The communication team assisted with editing and printing the
booklets. The five booklets covered pepper (Manohara and Wahyuno 2013), clove
(Wahyuno and Martini 2015), durian (Sobir and Martini 2014), coffee (Hulupi and
Martini 2013) and cacao (Prawoto and Martini 2014). The booklets were distributed
to farmers and extension agents and are available through the project to all interested

parties.

Outcomes of AFFS implementation in South and Southeast Sulawesi were mainly grouped
into 3 main topics:

1) Farmers and extension agents had enhanced knowledge of agroforestry management
of the five priority commodities: coffee, cacao, clove, pepper and durian. All
participants received certificates acknowledging their completion of the AFFS.

2) Enhanced links between farmers, extension agents and researchers were created.
Communication between researchers and farmers via SMS and phone had become
common and was expanding. At the end of each AFFS session, the researchers
enthusiastically gave their phone numbers to the participants to encourage more

information exchange.



3) Farmers’ information networks on agroforestry technologies were expanded. Visits to
successful agroforestry farmers provided good opportunities for farmers to expand
their information networks about agroforestry technologies implemented in places
other than their village. Farmers exchanged phone number during the visits to

maintain communication with successful farmers outside their village.

4.3. AFFS evaluation

4.3.1. Topics and extension methods attended and preferred by respondents
Of the total number of survey respondents, 52% attended scientist-to-farmer sessions of the
AFFS, 36% farmer-to-farmer sessions and 12% visit sessions. Of the total respondents (263
persons), 27% attended the pepper AFFS, 25% clove, 18% durian, 17% coffee and 13%
cacao. The higher attendance at pepper and clove AFFS was because very few extension
services in either province focused on these commaodities.
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Topics of AFFS by commodities attended by respondents

Note: number of respondents in South Sulawesi (n men = 112, n women=38), in Southeast Sulawesi (n men= 85, n
women 28).

Figure 3. Topic of AFFS by commodities attended by respondents per province per gender

In South Sulawesi, both genders had high attendance at the clove AFFS because of the high
price of clove motivating farmers to obtain greater knowledge of how to enhance yields
(Figure 3). For the same reason, both genders in Southeast Sulawesi had high attendance at
the pepper AFFS pepper. In Southeast Sulawesi, there was a clear gender difference in
attendance at the clove AFFS, with nearly two-thirds of the participants being women. The
lower male attendance was because clove was a new commodity there and some of the male



farmers were not sure if local climatic and soil conditions were suitable for clove while
female farmers were interested in clove owing to its high economic value. For durian, in
Southeast Sulawesi market price and demand was growing, thus, farmers were willing to
invest in durian, including attending the AFFS. The prices of clove and pepper were the
highest of all commodities that were the focus of the AFFS: for clove reaching USD 12 per kg
of dried flowers; USD 9 per kg of dried fruit for pepper; USD 2-8 USD per fruit for durian;
USD 2.5 USD per kg dried beans for cacao; and USD 0.3 USD per kg dried beans for coffee.
In conclusion, for AFFS topics in South and Southeast Sulawesi, farmers’ attendance was
highest if the focal species had high prices or strong market demand.

Besides commodity topics, we also analyzed the various extension methods used in AFFS
(Figure 4). In South Sulawesi, attendance level by gender was similar for both farmer-to-
farmer and scientist-to-farmer sessions. However, women’s attendance on cross visits was
lower because women were less willing to travel far from their home owing to their domestic
responsibilities of children and household care. Although in Southeast Sulawesi women had
slightly higher attendance on cross visits mostly because they were migrants who were
familiar with travel from place to place. Comparison at the provincial level showed higher
attendance at scientist-to-farmers sessions in Southeast Sulawesi because participants
preferred to receive new information from scientists who were perceived as more reliable and
having up-to-date knowledge. In South Sulawesi, the farmer-to-farmer method had the highest
attendance owing to the language barrier; many farmers were not fluent in, or confident in
using, Indonesian, thus, it was difficult for them to understand explanations given by the
scientists.

2 | | |
3 ‘B Scientist-to-farmer
g =
9] <
£ @
© +—  Farmer-to-farmer
3 2 ] Women
o [
S 2 =] c N ® Men
€ o 3 ross visit .
c 2 @
o 5
g &
gL g rarmer-to-farmer —
x 5]
[<5)
5 3
T & Scientist-to-farmer
< =
5 2
§ » Cross visit
Z _
0% 20% 40% 60% 80% 100%
Percentage of number of respondents per province per gender

Note: number of respondents in South Sulawesi (n men = 112; n women=38); in Southeast Sulawesi (h men= 85; n
women 28)

Figure 4. Extension method of AFFS attended by respondents per province per gender



Respondents were asked to identify their favourite topics and extension methods. The results
in South Sulawesi showed, clove, cacao and coffee, respectively, were the three most
favourite topics. Clove was favoured because of the high and stable price while cacao and
coffee were favoured because they had been grown in the area for a long time and made a
substantial contribution to local livelihoods. While in Southeast Sulawesi, pepper, durian and
coffee were the most favourite topics. Pepper and coffee were favoured because there was a
lack of good quality seedlings for these species and farmers wanted to explore techniques for
providing seedlings. Durian was favoured because it had good market potential, particularly,
in Southeast Sulawesi.

Farmer-to-farmer was the favourite method followed by scientist-to-farmer and visits,
respectively. Farmer-to-farmer was preferred because it provided practical demonstrations,
easy-to-understand technical information and the language (speaking style) was easily
comprehensible. Scientist-to-farmer was liked because it provided new and reliable
information from scientists, provided practical demonstrations and the scientists explained in
language and approach that was easy to be understood by farmers. Cross-visits had the
advantage that the people visited spoke the local language, which was easily understood; also,
farmers could have direct observation and discussion in the field.

4.3.2. Motivation of respondents in attending AFFS

Most respondents (86%) were motivated to attend AFFS to obtain new knowledge; 12%
because they were invited by the organizer; and 2% because invited by a friend and wanted to
expand their networks by learning from successful farmers who attended the AFFS.

When comparing provinces, Southeast Sulawesi respondents’ motivation for attending AFFS
sessions was slightly more diverse than in South Sulawesi (Figure 5). In South Sulawesi, the
percentage of respondents who attended because they were invited by the organizer was
higher than in Southeast Sulawesi, thus, we could conclude that providing formal invitations
to farmers can enhance attendance. Women seem to have had higher internal motivation to
attend the AFFS (that is, obtaining new knowledge). While for men, besides internal
motivation, external motivation such as an invitation from the organizer or a friend was also
important.

There was no significant difference in the motivation of farmers and extension agents in
attending the AFFS; all were primarily attracted to obtain new knowledge. However, with
government extension agents, their main motivation was being invited by the organizer. Thus,
clearly stating that new knowledge will be provided is very important for attracting farmers to
an AFFS.
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4.3.3. Benefits of AFFS based on respondents’ perspectives

Benefits gained by respondents from the AFFS were new knowledge (70%), improved yields
(17%), increased income (8%) and improved motivation (2%). A small number of
respondents (3%) felt they did not get any benefit from attending. There was no difference
between farmers and extension agents regarding benefits gained.

Respondents who felt they did not benefit from AFFS were higher in women (4%) than men
(1%). This may because in some areas women are not the main actors in garden management
and, thus, the knowledge gained is less applicable. Only men reported improved motivation to
manage their gardens as a benefit from AFFS; this likely relates to men being the main
decision-makers regarding garden management in both provinces.

New knowledge was perceived as the greatest benefit received from attending AFFS. Some
respondents also cited some improvements in their income and yields, which, however, were
not large because the AFFS had been completed only one year to a couple of months before
the evaluation, which was not long enough to see major changes in tree yields or farmers’
incomes.

In Southeast Sulawesi, respondents identified nursery management and vegetative
propagation as important new knowledge received from attending the AFFS (Figure 6).
Interestingly, women and men held different perceptions regarding vegetative propagation
and nursery management. WWomen were more interested in vegetative propagation than men
whereas men were more interested in nursery establishment and management than women.
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Farmers in Southeast Sulawesi still depended on seedling sources that were outside the
province, that is, from Bali, South Sulawesi and Java (Angreiny et al., 2014).

In South Sulawesi, pruning and fertilizing were the most important new knowledge topics
reported by respondents (Figure 6). Interestingly, women saw spacing as important
knowledge while it was not so important for men. These priorities were complementary and
logical; both genders reported that women reminded men to use the recommended spacing,
otherwise the men would not prioritize it.
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Figure 6. Type of new knowledge obtained by AFFS participants per province per gender

Even though the AFFS was completed only a year or less before the evaluation, some farmers
attributed increased yields and incomes to adopting knowledge gained at the AFFS, that is, 33
respondents in South Sulawesi and five in Southeast Sulawesi (Table 5). Improvement in
yields depends on the technology tested and level of adoption because not all respondents
adopt 100% of the introduced technologies. In both provinces, yield improvement resulted
from testing pruning and fertilizing techniques. Respondents in both provinces also succeeded
in producing superior quality seedlings—particularly, for durian and pepper—with 90% of the
seedlings produced for their own use, with the balance sold locally.
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Table 5. Improvement in yields from introduced new technology in AFFS based on farmers
perspectives

Provinces Technology introduced Increased yields
South Pruning cacao (n=18: 14 men, 4 women) 1-100 kg dried cacao beans/ha
Sulawesi Pruning coffee (n=5: 4 men, 1 woman) 300-600 L dried coffee beans/ha (5 L
' dried coffee beansi/tree)
Fertilizing coffee (n=1 woman) 200 L dried coffee beans/ha
Fertilizing clove (n=2 men) 100 kg dried clove flowers/ha (4 Litree)
Side-grafting cacao (n=1 man) 0.5 kg dried cacao beans/tree
Vegetative propagation durian (n=1 man) 10 durian superior seedlings
Pepper nursery (n=5 men) 30-300 pepper superior seedlings
Southeast Pepper pruning (n=1 man) 10 dried kg/ha
Sulawesi Fertilizing (n=1 man) 3 dried kg/ha
Soil fertility (‘rorak’) (n=1 man) 60 dried kg/ha
Vegetative propagation durian (n=1 man) 100 durian superior seedlings
Pepper nursery (n=1 man) 300 pepper superior seedlings

In South Sulawesi, most monetary benefit (average IDR 3,000,000 (xUSD 280)) was received
from improvement in fertilizing techniques applied to clove systems; the second highest
(average IDR 800,000 (xUSD 72)) was from improvement of pruning techniques applied in
coffee and cacao systems (Figure 7). Respondents also received minimal monetary benefit
from seedling production and side-grafting cacao. Most of the seedlings produced were used
to enrich farmers’ gardens. Side-grafting of mature trees had not yet yielded significant
increases in production.

In Southeast Sulawesi, the greatest monetary benefit was from improvement of pruning in
pepper systems (IDR 1,100,000 (+USD 100)) and improvement of soil fertility (‘rorak’
technique®) applied to cacao systems (IDR 1,120,000 (xUSD 101)). Some monetary benefit
was also received from vegetative propagation of durian seedlings (IDR 600,000 (£USD 55))
and selection of superior pepper germplasm (IDR 500,000 (£USD 45)).

3 The ‘rorak’ technique, which is a technique used to improve soil aeration and rejuvenate roots by digging a hole with distance
50 ¢cm from the tree trunk. The hole size is 60 cm depth, 80 cm length, 30 cm width. This technique was recommended for

coffee but some farmers also applied it to cacao.
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Figure 7. Amount of money received from improvements made by respondents in their gardens with the
information and knowledge they received from the AFFS

From the results above, it is clear that the AFFS provided short-term benefit in the form of
new knowledge and greater motivation and long-term benefit through improved yields and
income. While these initial short-term benefits were impressive and participants were pleased
with the AFFS, they acknowledged that sustained long-term benefits were necessary for the
new knowledge provided through the AFFS to be fully integrated into farmers’ standard
management practices. Otherwise, the new knowledge might be forgotten. Further facilitation
was necessary to consolidate benefits. Thus, AgFor continues to strengthen the learning
process via regular visits by the AgFor team, who monitor the demoplots and provide
personal consultations with the owners of the plots every three months for two years. There
are 71 farmer demoplots in South Sulawesi and 28 in Southeast Sulawesi. In the second year,
those plots will be evaluated in order to identify and share the impact of adopting new
knowledge on improved yields and income.
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Conclusion

The evaluation of the AFFS one year after implementation showed that most of the
respondents felt they gained knowledge and other benefits from AFFS. Farmers’ attendance
and interest in AFFS was highest when the focal species had a high price or good market
potential. New and reliable information was the most important aspect of AFFS that attracted
farmers to attend and then test the new knowledge they received. Benefits received by
respondents after one year can be divided into short term—obtaining new knowledge—and
long term: improved yields and income. Fourteen percent (14%) of the respondents gained
monetary benefit from applying the new knowledge. In the following one or two years, there
might be more or less respondents applying the knowledge they gained from AFFS. Thus, it is
important that after AFFS ends to implement a facilitation strategy by the AgFor project in
collaboration with government extension agents to promote continued testing by farmers of
the new knowledge they received from the AFFS.
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improved agroforestry in the East Usambaras, Tanzania

Agricultural monitoring and evaluation systems

Challenges and opportunities for collaborative landscape governance in the East Usambara
Mountains, Tanzania

Transforming Knowledge to Enhance Integrated Natural Resource Management Research,
Development and Advocacy in the Highlands of Eastern Africa
http://dx.doi.org/10.5716/WP11084.PDF

Carbon-forestry projects in the Philippines: potential and challenges The Mt Kitanglad Range forest-
carbon development http://dx.doi.org10.5716/WP11054.PDF

Carbon forestry projects in the Philippines: potential and challenges. The Arakan Forest Corridor
forest-carbon project. http://dx.doi.orgl10.5716/WP11055.PDF

Carbon-forestry projects in the Philippines: potential and challenges. The Laguna Lake Development
Authority’s forest-carbon development project. http://dx.doi.org/10.5716/WP11056.PDF

Carbon-forestry projects in the Philippines: potential and challenges. The Quirino forest-carbon
development project in Sierra Madre Biodiversity Corridor http://dx.doi.org10.5716/WP11057.PDF

Carbon-forestry projects in the Philippines: potential and challenges. The Ikalahan Ancestral Domain
forest-carbon development http://dx.doi.orgl10.5716/WP11058.PDF

The Importance of Local Traditional Institutions in the Management of Natural Resources in the
Highlands of Eastern Africa. http://dx.doi.org/10.5716/WP11085.PDF

Socio-economic assessment of irrigation pilot projects in Rwanda.
http://dx.doi.org/10.5716/WP11086.PDF

Performance of three rambutan varieties (Nephelium lappaceum L.) on various nursery media.
http://dx.doi.org/10.5716/WP11232.PDF
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Climate change adaptation and social protection in agroforestry systems: enhancing adaptive
capacity and minimizing risk of drought in Zambia and Honduras
http://dx.doi.org/10.5716/WP11269.PDF

Does value chain development contribute to rural poverty reduction? Evidence of asset building by
smallholder coffee producers in Nicaragua http://dx.doi.org/10.5716/WP11271.PDF

Potential for biofuel feedstock in Kenya. http://dx.doi.org/10.5716/WP11272.PDF

Impact of fertilizer trees on maize production and food security in six districts of Malawi.
http://dx.doi.org/10.5716/WP11281.PDF

Fortalecimiento de capacidades para la gestion del Santuario Nacional Pampa Hermosa:
Construyendo las bases para un manejo adaptativo para el desarrollo local. Memorias del Proyecto.
http://dx.doi.org/10.5716/WP12005.PDF

Understanding rural institutional strengthening: A cross-level policy and institutional framework for
sustainable development in Kenya http://dx.doi.org/10.5716/WP12012.PDF

Climate change vulnerability of agroforestry http://dx.doi.org/10.5716/WP16722.PDF
Rapid assesment of the inner Niger delta of Mali http://dx.doi.org/10.5716/WP12021.PDF

Designing an incentive program to reduce on-farm deforestationin the East Usambara Mountains,
Tanzania http://dx.doi.org/10.5716/WP12048.PDF

Extent of adoption of conservation agriculture and agroforestry in Africa: the case of Tanzania,
Kenya, Ghana, and Zambia http://dx.doi.org/10.5716/WP12049.PDF

Policy incentives for scaling up conservation agriculture with trees in Africa: the case of Tanzania,
Kenya, Ghana and Zambia http://dx.doi.org/10.5716/WP12050.PDF

Commoditized or co-invested environmental services? Rewards for environmental services scheme:
River Care program Way Besai watershed, Lampung, Indonesia.
http://dx.doi.org/10.5716/WP12051.PDF

Assessment of the headwaters of the Blue Nile in Ethiopia. http://dx.doi.org/10.5716/WP12160.PDF
Assessment of the uThukela Watershed, Kwazaulu. http://dx.doi.org/10.5716/WP12161.PDF
Assessment of the Oum Zessar Watershed of Tunisia. http://dx.doi.org/10.5716/WP12162.PDF
Assessment of the Ruwenzori Mountains in Uganda. http://dx.doi.org/10.5716/WP12163.PDF
History of agroforestry research and development in Viet Nam. Analysis of research opportunities
and gaps. http://dx.doi.org/10.5716/WP12052.PDF

REDD+ in Indonesia: a Historical Perspective. http://dx.doi.org/10.5716/WP12053.PDF

Agroforestry and Forestry in Sulawesi series: Livelihood strategies and land use system dynamics in
South Sulawesi http://dx.doi.org/10.5716/WP12054.PDF

Agroforestry and Forestry in Sulawesi series: Livelihood strategies and land use system dynamics in
Southeast Sulawesi. http://dx.doi.org/10.5716/WP12055.PDF

Agroforestry and Forestry in Sulawesi series: Profitability and land-use systems in South and
Southeast Sulawesi. http://dx.doi.org/10.5716/WP12056.PDF

Agroforestry and Forestry in Sulawesi series: Gender, livelihoods and land in South and Southeast
Sulawesi http://dx.doi.org/10.5716/WP12057.PDF

Agroforestry and Forestry in Sulawesi series: Agroforestry extension needs at the community level in
AgFor project sites in South and Southeast Sulawesi, Indonesia.
http://dx.doi.org/10.5716/WP12058.PDF

Agroforestry and Forestry in Sulawesi series: Rapid market appraisal of agricultural, plantation and
forestry commodities in South and Southeast Sulawesi. http://dx.doi.org/10.5716/WP12059.PDF
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Diagnosis of farming systems in the Agroforestry for Livelihoods of Smallholder farmers in
Northwestern Viet Nam project http://dx.doi.org/10.5716/WP13033.PDF

Ecosystem vulnerability to climate change: a literature review.
http://dx.doi.org/10.5716/WP13034.PDF

Local capacity for implementing payments for environmental services schemes: lessons from the
RUPES project in northeastern Viet Nam  http://dx.doi.org/10.5716/WP13046.PDF

Seri Agroforestri dan Kehutanan di Sulawesi: Agroforestry dan Kehutanan di Sulawesi: Strategi mata
pencaharian dan dinamika sistem penggunaan lahan di Sulawesi Selatan
http://dx.doi.org/10.5716/WP13040.PDF

Seri Agroforestri dan Kehutanan di Sulawesi: Mata pencaharian dan dinamika sistem penggunaan
lahan di Sulawesi Tenggara http://dx.doi.org/10.5716/WP13041.PDF

Seri Agroforestri dan Kehutanan di Sulawesi: Profitabilitas sistem penggunaan lahan di Sulawesi
Selatan dan Sulawesi Tenggara http://dx.doi.org/10.5716/WP13042.PDF

Seri Agroforestri dan Kehutanan di Sulawesi: Gender, mata pencarian dan lahan di Sulawesi Selatan
dan Sulawesi Tenggara http://dx.doi.org/10.5716/WP13043.PDF

Seri Agroforestri dan Kehutanan di Sulawesi: Kebutuhan penyuluhan agroforestri pada tingkat
masyarakat di lokasi proyek AgFor di Sulawesi Selatan dan Tenggara, Indonesia.
http://dx.doi.org/10.5716/WP13044.PDF

Seri Agroforestri dan Kehutanan di Sulawesi: Laporan hasil penilaian cepat untuk komoditas
pertanian, perkebunan dan kehutanan di Sulawesi Selatan dan Tenggara
http://dx.doi.org/10.5716/WP13045.PDF

Agroforestry, food and nutritional security http://dx.doi.org/10.5716/WP13054.PDF

Stakeholder Preferences over Rewards for Ecosystem Services: Implications for a REDD+ Benefit
Distribution System in Viet Nam http://dx.doi.org/10.5716/WP13057.PDF

Payments for ecosystem services schemes: project-level insights on benefits for ecosystems and the
rural poor http://dx.doi.org/10.5716/WP13001.PDF

Good practices for smallholder teak plantations: keys to success
http://dx.doi.org/10.5716/WP13246.PDF

Market analysis of selected agroforestry products in the Vision for Change Project intervention Zone,
Cote d’Ivoire http://dx.doi.org/10.5716/WP13249.PDF

Rattan futures in Katingan: why do smallholders abandon or keep their gardens in Indonesia’s ‘rattan
district’? http://dx.doi.org/10.5716/WP13251.PDF

Management along a gradient: the case of Southeast Sulawesi’s cacao production landscapes
http://dx.doi.org/10.5716/WP13265.PDF

Are trees buffering ecosystems and livelihoods in agricultural landscapes of the Lower Mekong
Basin? Consequences for climate-change adaptation. http://dx.doi.org/10.5716/WP14047.PDF

Agroforestry, livestock, fodder production and climate change adaptation and mitigation in East
Africa: issues and options. http://dx.doi.org/10.5716/WP14050.PDF

Trees on farms: an update and reanalysis of agroforestry’s global extent and socio-ecological
characteristics. http://dx.doi.org/10.5716/WP14064.PDF

Beyond reforestation: an assessment of Vietnam’s REDD+ readiness.
http://dx.doi.org/10.5716/WP14097.PDF
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181. Farmer-to-farmer extension in Kenya: the perspectives of organizations using the approach.
http://dx.doi.org/10.5716/WP14380.PDF

182. Farmer-to-farmer extension in Cameroon: a survey of extension organizations.
http://dx.doi.org/10.5716/WP14383.PDF

183. Farmer-to-farmer extension approach in Malawi: a survey of organizations: a survey of organizations
http://dx.doi.org/10.5716/WP14391.PDF

184. Seri Agroforestri dan Kehutanan di Sulawesi: Kuantifikasi jasa lingkungan air dan karbon pola
agroforestri pada hutan rakyat di wilayah sungai Jeneberang

185. Options for Climate-Smart Agriculture at Kaptumo Site in
Kenyahttp://dx.doi.org/10.5716/WP14394.PDF
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186. Agroforestry for Landscape Restoration and Livelihood Development in Central Asia
http://dx.doi.org/10.5716/WP14143.PDF

187. “Projected Climate Change and Impact on Bioclimatic Conditions in the Central and South-Central
Asia Region” http://dx.doi.org/10.5716/WP14144.PDF

188. Land Cover Changes, Forest Loss and Degradation in Kutai Barat, Indonesia.
http://dx.doi.org/10.5716/WP14145.PDF

189. The Farmer-to-Farmer Extension Approach in Malawi: A Survey of Lead Farmers.
http://dx.doi.org/10.5716/WP14152.PDF

190. Evaluating indicators of land degradation and targeting agroforestry interventions in smallholder
farming systems in Ethiopia. http://dx.doi.org/10.5716/WP14252.PDF

191. Land health surveillance for identifying land constraints and targeting land management options in
smallholder farming systems in Western Cameroon

192. Land health surveillance in four agroecologies in Malawi

193. Cocoa Land Health Surveillance: an evidence-based approach to sustainable management of cocoa
landscapes in the Nawa region, South-West Cote d’Ivoire http://dx.doi.org/10.5716/WP14255.PDF

194. Situational analysis report: Xishuangbanna autonomous Dai Prefecture, Yunnan Province, China.
http://dx.doi.org/10.5716/WP14255.PDF

195. Farmer-to-farmer extension: a survey of lead farmers in Cameroon.
http://dx.doi.org/10.5716/WP15009.PDF

196. From transition fuel to viable energy source Improving sustainability in the sub-Saharan charcoal
sector http://dx.doi.org/10.5716/WP15011.PDF

197. Mobilizing Hybrid Knowledge for More Effective Water Governance in the Asian Highlands
http://dx.doi.org/10.5716/WP15012.PDF

198. Water Governance in the Asian Highlands http://dx.doi.org/10.5716/WP15013.PDF

199. Assessing the Effectiveness of the Volunteer Farmer Trainer Approach in Dissemination of Livestock

Feed Technologies in Kenya vis-a-vis other Information Sources
http://dx.doi.org/10.5716/WP15022.PDF

200. The rooted pedon in a dynamic multifunctional landscape: Soil science at the World Agroforestry
Centre http://dx.doi.org/10.5716/WP15023.PDF

201. Characterising agro-ecological zones with local knowledge. Case study: Huong Khe district, Ha Tinh,
Viet Nam http://dx.doi.org/10.5716/WP15050.PDF

202. Looking back to look ahead: Insight into the effectiveness and efficiency of selected advisory
approaches in the dissemination of agricultural technologies indicative of Conservation Agriculture
with Trees in Machakos County, Kenya. http://dx.doi.org/10.5716/WP15065.PDF

203. Pro-poor Biocarbon Projects in Eastern Africa Economic and Institutional Lessons.
http://dx.doi.org/10.5716/WP15022.PDF
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Projected climate change impacts on climatic suitability and geographical distribution of banana and
coffee plantations in Nepal. http://dx.doi.org/10.5716/WP15294.PDF

Agroforestry and Forestry in Sulawesi series: Smallholders’ coffee production and marketing in
Indonesia. A case study of two villages in South Sulawesi Province.
http://dx.doi.org/10.5716/WP15690.PDF

Mobile phone ownership and use of short message service by farmer trainers: a case study of
Olkalou and Kaptumo in Kenya http://dx.doi.org/10.5716/WP15691.PDF

Associating multivariate climatic descriptors with cereal yields: a case study of Southern Burkina Faso
http://dx.doi.org/10.5716/WP15273.PDF

Preferences and adoption of livestock feed practices among farmers in dairy management groups in
Kenya http://dx.doi.org/10.5716/WP15675.PDF

Scaling up climate-smart agriculture: lessons learned from South Asia and pathways for success
http://dx.doi.org/10.5716/WP15720.PDF

Agroforestry and Forestry in Sulawesi series: Local perceptions of forest ecosystem services and
collaborative formulation of reward mechanisms in South and Southeast Sulawesi
http://dx.doi.org/10.5716/WP15721.PDF

Potential and challenges in implementing the co-investment of ecosystem services scheme in Buol
District, Indonesia. http://dx.doi.org/10.5716/WP15722.PDF

Tree diversity and its utilization by the local community in Buol District, Indonesia
http://dx.doi.org/10.5716/WP15723.PDF

Vulnerability of smallholder farmers and their preferences on farming practices in Buol District,
Indonesia http://dx.doi.org/10.5716/WP15724.PDF

Dynamics of Land Use/Cover Change and Carbon Emission in Buol District, Indonesia
http://dx.doi.org/10.5716/WP15725.PDF

Gender perspective in smallholder farming practices in Lantapan, Phillippines.
http://dx.doi.org/10.5716/WP15726.PDF

Vulnerability of smallholder farmers in Lantapan, Bukidnon. http://dx.doi.org/10.5716/WP15727.PDF

Vulnerability and adaptive capacity of smallholder farmers in Ho Ho Sub-watershed, Ha Tinh
Province, Vietnam http://dx.doi.org/10.5716/WP15728.PDF

Local Knowledge on the role of trees to enhance livelihoods and ecosystem services in northern
central Vietnam http://dx.doi.org/10.5716/WP15729.PDF

Land-use/cover change in Ho Ho Sub-watershed, Ha Tinh Province, Vietnam.
http://dx.doi.org/10.5716/WP15730.PDF

Agroforestry and Forestry in Sulawesi series: Evaluation of the Agroforestry Farmer Field Schools on
agroforestry management in South and Southeast Sulawesi, Indonesia.
http://dx.doi.org/10.5716/WP16002.PDF
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The World Agroforestry Centre is an autonomous, non-profit research
organization whose vision is a rural transformation in the developing
world as smallholder households increase their use of trees in
agricultural landscapes to improve food security, nutrition, income,
health, shelter, social cohesion, energy resources and environmental
sustainability. The Centre generates science-based knowledge
about the diverse roles that trees play in agricultural landscapes,
and uses its research to advance policies and practices, and their
implementation that benefit the poor and the environment. It aims to
ensure that all this is achieved by enhancing the quality of its science
work, increasing operational efficiency, building and maintaining
strong partnerships, accelerating the use and impact of its research,
and promoting greater cohesion, interdependence and alignment

within the organization.
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