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I.  PROJECT OVERVIEW 
  

The cause of the high sedimentation rate in the MRGM is the high rate of soil 

erosion in the catchment area, especially from the  Keduang Watershed. That is a 

result of land cover conditions, n a m e l y a lack of forest cover. Based on the land 

cover analyses using the 2011 Landsat 7 ETM, forest cover in the area was only 

2.25% of the total area. The condition was worsened by the behavior of people who 

are paying few attentions to soil and water conservation when managing their land. 

The high rate of population led to population pressure on land resulting in excessive 

land use, which is a trigger for land degradation. 

The NMC is in the upper part of the Keduang watershed. NMC locations have hilly and 

mountainous topography. As much as 60% of the land has a slope of 25-45%, and 

>30% of the area has a slope >45%. Based on the results of Wahyuningrum and 

Supangat (2016) analysis, it was concluded that most of the NMC areas were in the land 

capability classes VI and VII with a slope limiting factor, which means that in theory, the 

area should have a permanent plant cover. However, actual land cover is mostly in the 

form of dry land (dryland agriculture), and forests only occupy 20% of the area. This 

condition causes high erosion potential (>70% in severe and very severe erosion rik 

classes) and is thought to have an impact on the high sedimentation rate at the MRGM.  

To overcome the problems of soil erosion and sedimentation in the Keduang Sub-

Watershed, the cooperation project with the title òDevelopment Participatory 

Management of Micro Catchment at The Bengawan Solo Upper Watershedó has been 

implemented in 2017-2019. This Project Phase I have been organized to manage the 

NMC and aimed to build a model of participatory micro catchment management. 

Participatory management plans for the area have already been arranged. The plan draft 

contains the indicative area that should be rehabilitated as well as community 

development plans and coordination mechanisms between the parties.  

Based on the analysis, of the total NMC covering 957.1 ha, there were 594.4 ha (62.10%) 

of land that must be rehabilitated. Of the 594.4 ha, almost 30% of the area is on 45% 

slope which is very vulnerable to being degraded. The land use forms consist of dry field 

area (370.2 ha) and mixed gardens (224.2 ha). To overcome this issue, demonstration 

plots of the integrated farming system in the form of agroforestry have been built, 

covering an area of approximately 50 ha and distributed in 3 villages. Some potential 
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points for the implementation of technical civil activities have also been identified, 

including the construction of small check dams (7 units), gully plugs (67 units), landslide 

control buildings (37 units), and check dams dredging (7 points). Some of them have 

been successfully executed in the first Phase, in the form of 34 units of small gully plugs 

and 4 units of small check dams. To support these activities, community empowerment 

was carried out by establishing farmer working groups and training them on soil 

conservation techniques as well as comparative studies on integrated agriculture to 

several locations with different topics. Farmer working groups have involved 86 persons 

from 3 villages. 

Based on the progress of activities in 2017-2019, there were still some activities needed, 

including: (a) Expansion of agroforestry plot on the vulnerable areas; (b) Addition of civil 

technique conservation structures, and (c) Establishing and training of farmer groups. 

Besides that, additional activities were needed to reduce population pressure on land and 

to increase non-land-based incomes such as processing agriculture product and 

apiculture. Monitoring and evaluation (M&E) were also still needed to observe the 

impacts of the construction of demonstration plots on the environment and socio-

economic aspects. 

Therefore, according to the second phase project proposal, an expansion of the 

rehabilitated area, an increase in the number of farmers involved and additional training 

activities were planned. In addition, a special demonstration area was built, mainly 

managed by the WMTC team by applying the best model produced by previous activities. 

Water quantity and quality observations were conducted continuously to assess the 

impact of project activities on the environment.  

The goal of the project is to build a model of successful watershed management in 

accordance to soil and water conservation principles at the operational level (micro 

catchment scale). This model may be used as an example and reference for the 

implementing agency i.e Watershed and Protection Forest Areas Management Office 

(BPDASHL), and other institutions associated with watershed management, from the 

planning, implementation to the monitoring and evaluation process. The developed 

model may become a prototype applied at a broader scale.  The specific objective of the 

project is to implement micro catchment management by improving the available 

management plan and extending the impact area, based on community participation and 

stakeholder collaboration, while considering soil and water conservation principles. The 
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well-managed micro catchment may enhance ecological functions by improving 

environmental services such as land and water quality, as well as promoting socio-

economic development by increasing land productivity and community welfare. 

This technical report presents all activities carried out during the whole project phase 

(September 2020 to August 2022). Five outputs and 13 supporting activities targeted have 

been achieved. A full description of the progress of the activities will be presented in 

Chapter 2. 
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II.  IMPLEMENTATION  PROGRESS, ACHIEVEMENT AND IMPACTS  
 

The objective of this project is to develop participatory management of micro- catchment 

based on soil and water conservation principles. Some of the activities that have been 

done to achieve these goals are: 

A. Output 1.  Detailed participatory land management plan for the 

demonstration plot 

1. Activity 1.1.  FGD to develop participatory demonstration plot  

Designing the participatory land management plan for the demonstration plot was 

done through FGD to capture the aspirations of the community so that they can play 

an active role. The demonstration plot location in Phase II is an area that has been 

included in the micro catchment management plan, but where no Phase I activities 

were implemented. Therefore, FGDõs participants were land managers whose land was 

selected for the demonstration plot (Tabel 1). They then became plot participants or 

field partners (FP's). The FGD was also attended by village officials and community 

leaders.  

Table 1. The list of the FGD participants, listed by village 

No. Wonorejo Village No. Wonokeling Village No. Bubakan Village 

1. Midi 1. Parmin 1. Sarjo 

2. Saimin 2. Sido 2. Warjo 

3. Dimin 3. Sarimo 3. Simin 

4. Slamet Riyadi 4. Paikem 4. Kino (Nongko Gadung) 

5. Kampret 5. Narjo 5. Giman 

6. Surat 6. Larno 6. Sarijo 

7. Lanjar 7. Mbah Midah 7. Kasino 

8. Tarmiji 8. Sido 8. Kino 

9. Kartono 9. Tardi 9. Kasmo (Nongko Gadung) 

10 Sunu 10 Mino 10 Giman (Nongko Gadung) 

11. Wanto 11. Midin 11. Padi 

12. Sanem 12. Kemis WG 12. Sardi 

13. Mbok Jono 13. Karyo Riman 13. Padi 

14. Suripto 14. Giman WG 14. Slamet 

15. Sukino 15. Semi 15. Nyono 

16. Sono Karto 16. Ramin 16. Darmin 

17. Sularno 17. Kasino 17. Kasman 

18. Sukadi 18. Suyatno 18. Giman 

19. Jumawan 19. Jo Sentono 19. Karmo 

20. Sadimin 20. Sukidi 20. Adine Sardi 

21. Marimin 21. Sukiyem 21. Samino 

22. Sidin 22. Tolu 22. Sarmo 

23. Rebo 23. Sri Tarjo 23. Samidi 

24. Tanu 24. Narno 24. Giyarso 

  25. Suyarno 25. Kariyo 
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  26. Sakino 26. Sugiyo 

  27. Rambat 27. Sukini 

  28. Panut 28. Suyar 

  29. Tino 29. Giyanto 

  30. Mariyo 30. Soman  

  31. Sugino 31. Kasmo 

  32. Suyarno 32. Giyarto 

  33. Suyar 33. Tarman 

  34. Sular WG 34. Yaman 

  35. Mbah Surip 35. Warno 

  36. Sakino 36. Mijo 

  37. Lasno 37. Warno 

  38. Panut 38. Gudel 

  39. Samidi 39. Jono 

  40. Senen 40. Sukidi 

  41. Pardi Mijan 41. Sarjo 

  42. Sugino 42. Yaman 

  43. Suyatno 43. Tami 

    44. Winih 

    45. Tanu 

    46. Kemis 

    47. Kino 

    48. Tarno 

 
  
The FGD amongst farmers has been held in three villages (Wonorejo, Wonokeling, 

and Bubakan) (Figure 1). FGD in each village was conducted once. The FGD was 

conducted to discuss the existing land cover, a detailed participatory land management 

plan suitable for soil and water conservation efforts (includes plant species and 

composition), the needs and location of conservation buildings, and the types of 

training to increase the capacity and income of the community. 

The demonstration plot management plans were carried out in a participatory manner 

so that the planning corresponded to the community's needs. However, this plan does 

not only follow the community's desire, which is generally economically oriented, but 

also considers soil and water conservation aspects. Therefore, the resulting 

demonstration plot land management plan is a compromise between the pattern 

desired by the community and a pattern suitable for land conditions. Through FGD, it 

was found that at this time albizia was not in demand, because many albizia trees were 

attacked by Gall disease. Besides, the recent selling price of albizia wood was very low 

as an impact of the Covid-19 pandemic. Instead, there discussed species of woody 

trees such as burflower, balsa, and limpaga as alternatives. However, FP prefered to 

plant Multy Purpose Tree Species (MPTS) such as fruit trees and plantation crops, so 

the composition between timber and MPTS is 30:70. MPTS not only provide 

economic benefits, but is also beneficial from a soil and water conservation 
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perspective. Based on FGDs conducted in three villages, the land management plans 

are presented in Table 2.  

 

Table 2. Participatory management plans for demonstration plots in the three villages 

No. Village 
Selected 
cropping 
pattern 

Spacing 
(m) 

Compotition 

Commodity 
FPõs 

contribution 

Woody 
plants 

MPTS  

1. Bubakan Mix (Woody 
trees. MPTS, 
and seasonal 
crops)  

6 x 6 70 % MPTS 
and 30% 
woody plants 

Albizia Avocado, 
cacao, citrus, 
and cloves 

- Labor 

- Manure 

- Seasonal 
crops 

2. Wonorejo Mix (Woody 
trees. MPTS, 
and seasonal 
crops) 

6 x 6 70 % MPTS 
and 30% 
woody plants 

Ochroma sp 
and 
burflower 

Avocado, 
cacao, citrus, 
nutmeg, and 
durio 

3. Wonokeling Mix (Woody 
trees. MPTS, 
and seasonal 
crops) 

6 x 6 70 % MPTS 
and 30% 
woody plants 

Albizia, 
limpaga, 
burflower, 
and  
Ochroma sp 

Avocado, 
cacao, mango, 
durio, and 
nutmeg.  

 

 

  

(a) (b) 

  

 

(c) 

Figure 1. FGD in 3 villages. (a) Bubakan, (b) Wonokeling, and (c) Wonorejo 
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2. Activity 1.2. FGD among stakeholders to support the implementation of activities  

The objective of FGD among stakeholders was to increase the stakeholderõs 

commitment in upper watershed management, especially in NMC, through the 

support of activities and funding according to their duties and functions. The 

stakeholder FGD was scheduled to be held in October 2020, but it was postponed to 

June 2021. The stakeholder FGD in Karanganyar District was held on June 23, 2021, 

and was attended by 40 persons consisting of several parties, such as sectoral 

institutions in Karanganyar District, BPDASHL Solo, BBWS Bengawan Solo, Jasa 

Tirta, Pusdataru, the head of Jatiyoso SubDistrict, Solo Watershed Forum, the 

extension agents of forestry and agriculture, the head of Wonokeling village and, the 

head of Wonorejo village (Figure 2). 

FGD of the parties in Wonogiri District was held on November 16, 2021. The FGD 

was attended by 40 participants, consisting of various sectoral agencies in Wonogiri 

District, BPDASHL Solo, BBWS Bengawan Solo, BPUSDATARU Bengawan Solo, 

CDK Region XI, PDAM Wonogiri, the head of Girimarto Sub District, Solo 

Watershed Forum, the extension agents of forestry and agriculture, the head of 

Bubakan Village, and NGO Persepsi (Figure 3).  

 

 

Figure 2. The FGD among stakeholders in Karanganyar District 
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Figure 3. FGD among stakeholders in Wonogiri District 

 

As a result of the FGD in Karanganyar District, we noted some of the results that can 

be underlined and be followed up, i.e: (1) Activities related to the NMC management 

can be integrated into the work plan of the local government. However, there needs to 

be a synchronization of work plans and funding from the ministry through each local 

sectoral institutions in the district; (2) Several agencies have provided tree seedlings 

(avocado, coffee, agathis, durio, and soursop);(3) BPDASHL Solo and Pusdataru can 

provide support for soil and water conservation activities, but the village has to 

propose officially; and (4) Forestry and agricultural extension agents can be actively 

involved in assisting the community, both individuals and farmer groups, to increase 

community participation and self-reliance in soil and water conservation. 

Based on the discussion, the stakeholders have carried out several, partially ongoing, 

programs to support upper watershed management in Wonogiri District. Some of the 

programs potentially to be followed up by village government.  The programs that 

have been carried out are presented in Table 3. 

Table 3. Matrix of FGD among stakeholdersõ results 

No. Stakeholders Programs Follow up 

1. Agricultural Services 

- Providing seed of annual and 
seedling of perennials crops 
(longan and coffee) in 2018 ð 
2020 

- Construction of Small Gully Plug   
- Development of horticultural 

crops 

- Application for perennial 
crops seedlings assistance, 
appropriate to the village 
potential and needs 

- Due to limited funds, 
stakeholders' collaboration in 
the small gully plug 
construction is needed 

2. CDK Region XI 

- Enrichment of private forests 
through the assistance of 
perennial seedlings to the Forest 
Farmers Group 

- Proposed the construction of 
the gully plug through 
forestry extension agents 
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- Construction of civil technique of 
soil and water conservation 
measure 

- Forestry Extension Volunteer to 
support the task of forestry 
extension agents 

3. BPDASHL Solo 

- Establishment of permanent 
nurseries for perennial crops 

- Construction of civil technique 
soil and water conservation 
measures 

- Application for perennial 
crops seedlings assistance 

- Application for assistance in 
the construction of civil 
technique soil and water 
conservation measures 

4. 
Environmental 
Services 

 

- Facilitation for biogas 
construction for the livestock 
farmer groups 

- Assistance and training on 
waste management 

5. 
Marine, Fisheries, and 
Livestock Services 

 

Application for assistance for 
fishery activities either for 
farmers' group or household 
level 

6. PDAM Wonogiri Planting Ficus for spring protection  

  
 

In addition, there are several suggestions that can be followed up in NMC 

management, including the development of Bubakan Village as a tourism village 

(agrotourism or ecoedutourism), the commitment of the village government to allocate 

village funds for soil and water conservation activities, as well as efforts to change 

community behavior in handling livestock and household waste. 

B. Output 2. Demonstration plots of conservation farming and watershed 
rehabilitation 

1. Activity 2.1. Determining the site of demonstration plot  

Field measurements using GPS were carried out to determine the demonstration plot 

area (Figures 4-6). Tracing ownership boundaries was carried out with the help of 

farmers participating in the demonstration plot. The measurement results were then 

mapped and its physical characteristics were identified, such as the current land use 

type, slope, and cropping pattern and the name of the landowner. The land ownership 

area of each participant is different, so the number of group members for each village 

is different. Of the total area owned, not all of them are in open conditions due to 

seasonal crop cultivation, some of which are already covered by perennial trees (timber 
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or fruit trees). The list of farmers participating in the demonstration plot and land 

conditions in each village are presented in Annex 1, 2, and 3. 

 

 
 

 
Figure 4. Lay-out plot in Wonorejo Village 

 

Figure 5. Lay-out plot in Wonokeling Village 
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Figure 6. Lay-out plot in Bubakan Village 

 

For a control treatment, the research team has constructed a non-participatory 

demonstration plot that is totally maintained by the research team and follows the 

treatment plan that the research team has devised. This demonstration plot served as a 

control plot for the participative demonstration plot, to be compared afterwards. The 

control plots, which cover around 3 hectares are located in Wonokeling and Bubakan 

Villages, have been delineated.  

They are under cultivation, with the primary crops are corn and cassava (Figures 7 and 

8). As a marker of ownership borders, woody plants are placed along the boundary. 

The slope of this annterrain is more than 40%, with deep soil. A sloping outward 

terrace and a mound terrace were used as soil conservation measures. This condition, 

however, is still prone to erosion, particularly when land is cleared for the cultivation 

and planting of seasonal crops. Tillage was done, particularly before the rainy season 

began. When the rain starts to fall, the soil is prone to erosion because the seasonal 

crops have not yet sprouted. Perennial plants are needed in these situations because 

they are reasonably durable and protect the land surface. 
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Figure 7. Lay-out of non-participative plot in Wonokeling Village 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Lay-out of non-participative plot in Bubakan Village 

 

The non-participatory design was the result of Phase I development, which yielded the 

best economic and environmental effects, namely an agroforestry pattern focused on 

fruit crops. The initial conditions of the plots are in Figure 9. 

 

Upper slope 

Upper slope 

Bottom 

 

S

l

o

p

e 

Bottom 

Upper slope 
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(a) 

 

(b) 

 

(c) 

 

(d) 

 

Figure 9. Initial condition of non-participatory demonstration plots: (a) Wonokeling: 
upper slope, (b) Wonokeling: bottom slope, (c) Bubakan: upper slopes, and (d) 
Bubakan; Bottom slopes 

 

2. Activity 2.2. Applying vegetative soil conservation measures  

An agroforestry demonstration plot is a form of vegetative soil and water conservation 

techniques. The initial conditions of the demonstration plot area can be seen in Figure 

10. The number of seeds, both fruit trees and tree crops (forestry), was adjusted to the 

area of land and cropping patterns of each participant as well as the spacing agreed 

upon during the planning of the demonstration plot. Seed distribution was carried out 

after group members made planting holes and prepared manure (independently). 

Planting grass in the sewerage was carried out independently by the farmer. The 

research teams, forestry extension agents and village apparatus monitored planting 

activities until all seedlings were planted in the field according to the design (Figure 11 

& 12). 
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The research teams and forestry extension agents continued to monitor every stage of 

activity, including the process of distributing seedlings so that they were right on target 

and ensuring that all seedlings were planted in the field according to the design. One 

week after the seedlings were distributed to the farmer groups, the research teams 

examined the planting results. The condition of the seedlings a week after planting can 

be seen in Figure 13. 

 

 

  

Bubakan Wonorejo 

  

 

Wonokeling 

 

Figure 10. Land conditions before planting, mainly dry field agriculture 
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Figure 11. Planting layout of fruit plant-based agroforestry plots (participatory design) 

 

 

  

  

  

  

Figure 12. Seedling distribution and planting activities 
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Avocado Mango Albizia Clove 

    

    

Nutmeg Durio  Cacao Citrus 

 

  

 

 Ochroma Burflower  

 

Figure 13. Plant performances one week after planting 

 

The non-participatory demonstration plots were divided into upper and lower slopes. 

As a form of vegetative soil conservation, the agroforestry pattern for the upper slopes 

is different from that applied at the bottom. The upper slope is coffee-based 
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agroforestry, while the lower slope is avocado-based agroforestry. The planting design 

of each plot is presented in the Figure 14. 

In the upper Wonokeling plot, limpaga and albizia were planted at a distance of 6 x 6 

meters, while coffee was planted between them at a distance of 3 x 3 m. The same as 

that designed in Wonokeling, the coffee in the upper Bubakan is also planted at a 

distance of 3 x 3 m between albizia with a distance of 6 x 6 m. The lower slope of 

Wonokeling and Bubakan were planted by avocado and limpaga, with the distance of 

6 x 6 m.  

  

Wonokeling-Upper slope Bubakan- Upper slope 

  

Wonokeling-Bottom Bubakan-Bottom 

 

Figure 14. Non-participatory agroforestry plot design 
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Planting distance measurements were carried out using a measurement tape and pole. 

Planting holes were marked with stakes colored according to the code of the plant 

species (Figure 15.). 

 

 

(a) 

 

(b) 

  

(c)  

Figure 15. Planting preparation activities: (a) Measurement of planting distance, (b) 
Installation of stakes, (c) placing signboards  

 

The number and species of plants in the non-participatory demonstration plots are 

adjusted to the available land area. Besides contributions from APFnet, coffee was 

contributed by the plantation services of the district. Albizia was chosen as shading for 

coffee. 



19 

   

 

  

  

  

    

Avocado Coffee Albizia Limpaga 

Figure 16. Non-participatory agroforestry plot development activities 

 

3. Activity 2.3. Applying civil technique soil conservation measures 

In the first year of project, we planned to build 7 units of gully erosion control 

including 1-unit small check dam using òspesi (cemented stone) constructionó, and 6 

units small gully plug using òbamboo constructionó.  Based on the contours and 

straightness of the gully in the field, the number of the types of gully construction has 

changed. More gully controllers were needed with specific materials stronger than 

those made of bamboo. We built two units construction using spesi materials and one 

head structure using gabion (Table 4). These buildings were made in a serial order 

from the head to the toe of the gully. This change in the type of building material 

increased costs approximately 30%. At this moment, this additional cost was 
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substituted from the cost of Activity 1.2 and 3.1. In the second-year project, the 

adjustment of the budget had been made to accommodate these changes. 

Implementation of the civil techniques for soil conservation was a collaborative effort 

between research teams, extension agents, and farmer groups with the goal of 

transferring technology and building human resource capability. 

Table 4. The construction types of gully controllers in Wonokeling Village 

No. Description Volume 

1. Head Structure (Gabion) 1 unit 

2. Gully Plug (Bamboo) 4 unit 

3. Gully Plug (Spesi) 1 unit 

4. Small check Dam (Spesi) 1 unit 

 

   

Spesi Gabion Bamboo 
 

Figure 17. Types of gully control construction materials 

 

In the second year of the project, we built 16 units of gully erosion control, consisting 

of 14 units of Small Gully Plug (SGP) using bamboo/gabion materials and 2 units of 

small check dam (DPn) using cemented stone (spesi) construction. According to the 

AWP 2, construction was scheduled for January-March 2022. However, there was a 

labor shortage in the field, which created a constraint. All the farmers were busy with 

other tasks, such as land preparation and corn planting for the second crop season, 

which began in February. Therefore, we postponed the construction to March for 

bamboo and gabion SGP, while small DPn construction was shifted to April and May. 
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Based on filed survey, two gully points have been identified as the locations for the 

construction. Both points are in Wonokeling village. The gullies' initial conditions and 

after constructions are presented in the Figures below. 

  

a. Gully 1; before (left); after (right) 
 

  
 

b. Gully 2; before (left); after (right) 
 

Figure 18. Gullies condition before and after construction of gully controls 

 

C. Output 3. Enhancement of farmers' skill and income through on-farm and 
off-farm activities 

1. Activity 3.1. Development of apiculture  

Participatory watershed management requires qualified human resources (HR). The 

increase in human capacity can be done through training. The training of apiculture 

aims to improve the skills of farmers as well as to increase other income besides from 

agricultural activities.  

The development of honey beekeeping is a follow-up of the recommendation from 

the FORDIA monitoring and evaluation team to improve the community income. 
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Beekeeping training was conducted in November 2021 in three villages (Wonokeling, 

Wonorejo, and Bubakan), which was attended by 30 persons in each village. 

Participants included representatives of FPõs, farmers (non-FPõs), and village officials. 

The trainer was an experienced beekeeper from Klaten District. The training materials 

covered theory (species of Trigona sp., beehives, types of Trigona sp feed plants, 

environmental needs etc.), as well as practice, especially how to develop new colonies. 

After training, the team provided 10 colonies of Trigona sp as an incentive to each 

village. 

 

  

Wonokeling  

  

Bubakan 

  

Wonorejo 
 

Figure 19. Training of Beekeeping 
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2. Activity 3.2. Training to improve farmerõs skill in processing agricultural yields for 

higher value-added products 

The objective of the training was to improve the farmer's skills in increasing crop 

yields, especially fruit and horticulture, and increasing the added value of the yields. 

The training was divided into two topics, namely 1) training on coffee cultivation and 

post-harvest processing and 2) training on avocado cultivation and grafting technique. 

The training on coffee cultivation and post-harvest processing were chosen because 

the community is passionate about cultivating coffee. This was also based on the 

historical experience of the farmers who had planted coffee, but the plants were cut 

down in 2014 because the price was not profitable.  

The training was carried out in three villages, Wonokeling, Wonorejo and Bubakan. 

The training was conducted in January 2022. The participants consisted of 15 peoples 

from each village. They were coffee growers and traditional beverage traders. 

There were two training sessions covering how to grow and process coffee, and how 

to serve coffee in a modern way. The trainers have experience as coffee farmers and 

baristas. The trainers came from a coffee farmer group and coffeeshop owners in 

Boyolali District. 

The training materials included the introduction to the types and characteristics of 

coffee in the world and the history of the entry of coffee into Indonesia. Their 

explanation was starting from seed germination, seedling, planting, fertilizing, pests 

and diseases controlling, fruit controlling, fruit harvesting, and post-harvest processing. 

The training ended with the baristaõs style coffee serving techniques such as espresso, 

americano, and vietnam drips. Older participants tend to be more interested in coffee 

growing techniques while younger participants tend to be more interested in the 

processing and serving of coffee. 
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Figure 20. Training on coffee cultivation and processing 

 

The training on avocado cultivation and grafting technique was chosen because most 

people have cultivated avocado. In addition, one of the perennial species planted in 

the demonstration plot is avocado. The training was conducted in August 2022 in 

three villages namely Wonokeling, Wonorejo, and Bubakan. Participants were 15 

people from each village consisting of FP representatives and village communities. 

The trainer was the extension agent in Wonogiri District. The training materials were 

avocado cultivation and grafting techniques (theory and practice). Through this 

training, the community is expected to be able to reproduce avocado seedlings by 

themselves. In addition, if people are able to practice proper avocado cultivation 

techniques, plant productivity will increase. 
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Figure 21. Training on avocado cultivation and grafting 

 

3. Activity 3.3. Training to improve farmerõs skill in processing household and and 
agriculture waste 

The training was conducted to overcome the waste problem which has been a 

problem arising in the watershed. In addition, waste management is also expected to 

be a source of community off-farm income. The training is carried out in two sessions 

with different topics and participants. Session I was focused on household waste 

management, while session II focused on agriculture waste. The training was 

conducted in three villages (Wonorejo, Wonokeling, and Bubakan) with 15 participants 

in each session from each village. 

The trainer was the Berseri waste management group from Kradegan Village, 

Bulukerto District, Wonogiri Regency. The training materials covered the management 

of non-organic waste (plastic bottles, plastic, metals and others), organic waste (paper, 

leftovers and others), the managerial aspect of waste management, and agriculture 

waste. 
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Figure 22. Training on processing household and and agriculture waste 

 

D. Output 4. Information on the impacts of the demonstration plots of 

conservation farming and watershed rehabilitation 

At the initial stage, the activity to support output 4 is the collection of baseline data 

before agroforestry activities are implemented. The parameters collected include 3 

aspects, namely water system condition, land condition, as well as economic and social 

aspects. The baseline data is also used as reference data for monitoring and evaluation 

activities of micro watershed management at the land unit and micro watersheds scale.  

 
 

4. Activity 4.1. Water yield and sedimentation monitoring 

Continuous hydrological monitoring was carried out in the main river of NMC and its 

three tributaries, namely Branjang, Muncar, and Naruan (Figure 23). The data collected 

includes discharge, sediment and total run off. Rainfall data was also observed through 

two rain gauges installed in Bubakan and Wonorejo. The results of monitoring within 

the year 2020-2022 are presented in Table 5. 
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Figure 23. Hydrological monitoring and the gully erosion control points at the NMC 

 

Table 5. Hydrological data of NMC 

Tributaries Area (ha) 
Rainfall 

(mm/year) 
Discharge 
(m3/ sec) 

Runoff 
(mm/year) 

Sediment 
(t/ha/year) 

Branjang 282.2 2,877 54.0 1,652.9 138.82 

Muncar 307.2 2,877 153.7 4,321.8 233.53 

Naruan  
(Outlet of micro 
catchment) 

957.1 2,877 360.6 3,254.8 146.53 

 Remark: Reporting period from September 2020 to August 2022 

Monthly hydrological data showed that the average rainfall is 2,877.3 mm with average 

of monthly rainfall is 240.5 mm, and number of the rainfall day is 9 days/month. 

While the average water discharge is 189.40 m3/ s. Based on the reported data, from 

2,877.3 mm/year of rainfall, it produced an average runoff of 3,076.5 mm/ year and 

sediment yield of 172.23 tons/ha/year. This condition means that in terms of quantity, 

the condition of the water system in the NMC is in good condition. The monthly 

distributions of hydrological data are presented in Figure 24-26. 
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Figure 24. Distribution monthly rainfall data in year 2020-2022  

 

Figure 25. Distribution monthly runoff data in year 2020-2021  

 

Figure 26. Distribution monthly sediment yield data in year 2020-2021  
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According to Figure 24, the wet months occurred between October and May, while 

the dry months occurred between June and September. This is also shown by the 

condition of monthly fluctuations in river flow (discharge). 

The monthly data distribution has not shown any relationship between the activities of 

the project with the hydrological condition in the NMC. Of the NMC area which 

almost 1,000 ha, it has been developed vegetative plots of less than 89.5 ha starting at 

the end of 2016, as well as 58 units of technical civil structures to controlling small 

gully erosion. In the micro catchment scale, these are classified as small activities and 

the hydrological impact has not been seen at the catchment outlet. However, on the 

onsite scale (plot), the impact of activities could be seen on erosion control, as 

discussed in Activity 4.2. 

The hydrological data shows the NMC's role as a water recharge area of the Bengawan 

Solo Watershed. Quantitatively, the state of the water resources is still quite good. This 

is demonstrated by the significant base flow, which is relatively abundant during the 

dry months of the river. Even in terms of annual data, the amount of total river flow 

exceeds the total rainfall. This illustrates that the watershed roles as a water storage and 

regulator is still functioning well. This condition cannot be separated from the 

presence of a forest area in the upstream part of the NMC, which functions as a 

sponge to control water flow. 

 
5. Activity 4.2. Land evaluation   

The baseline data collected from the land aspect includes the initial land cover 

conditions and the level (index) of soil erosion. The initial cover of the demonstration 

plot consisted of almost 100% of seasonal crops, such as corn, beans, cassava, and 

various types of vegetables. The location is following the target of vegetative SWC 

development, namely dry land planted with seasonal crops on steep slopes. 

The results of the DEM analysis show that the demonstration plot locations generally 

have a slope of 24-65%, but the results of direct measurements in the field show that 

the actual conditions are generally more than 45%. The average slope of the 

demonstration plots was 35% for Bubakan, Wonokeling, and Wonorejo Villages. The 

soil is dominated by inceptisols which have an effective soil depth that is quite deep (> 

90 cm). Based on the results of soil analysis (texture, structure, and organic matter) 
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used to calculate the soil erodibility (K) value of the USLE formula, the K value range 

is between 0.16-0.33. The average value of K used in the calculation is 0.28. The type 

of land cover consists generally of seasonal crops with a contouring planting system. 

There are perennials trees mainly on the boundaries of plots or in the tillage area with 

sparse density and irregular spacing. 

  

 

Figure 27. Contouring pattern of perennial trees in the boundary 

 

 

Figure 28. General condition of soil depth at the study area 
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The average rainfall taken from Gondang and Bubakan rain station was 2.688 

mm/year while the average monthly rainfall was 269 mm. Based on the above land 

characteristics, soil erosion can be predicted using the USLE (Universal Soil Loss 

Equation) formula. At the start of the activity, erosion in the demonstration plot was 

predicted to be moderate in average. Erosion has decreased to approximately 33% of 

the initial erosion in the five-year forecast, assuming forestry and fruit crops grow. 

This takes into account the decrease in the value of C due to the improvement of land 

cover by forestry and fruit crops. Initial erosion before project implementations in 

Bubakan, Wonokeling, and Wonorejo was moderate (147 tons/ha/yr, 120 tons/ha/yr, 

and 106.35 tons/ha/yr). After five years, the erosion is expected to decrease to 45.9 

tons/ha/yr, 37.5 tons/ha/yr, and 33.32 tons/ha/yr, all of which are considered lower 

risk (Annex 4, 5, and 6.). 

The main factors causing erosion are the land slope and rain, while the land 

management factor which is planting in the direction of the contour, can reduce 

erosion so that it does not become severe or very severe erosion. 

  
(a) 
 

(b) 

Figure 29. Erosion on agricultural land, macro (a), and micro appearance (b) 

 

We measured crop performance on the selected permanent plots (SPP) in each 

village start from January 2021 (one month after planting). Each village was 

represented by three permanent plots which was purposively represented by 20 trees 

in one stretch. The average mortality percentage of avocado, the main plant, in the 

plots was 9% while albizia was 30%. Within six months after planting there were 

plants that decreased in height and diameter. This was due to the accumulation of 
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soil in the artificial mound so that the height and diameter of the plant decreased 

such as the height of cacao in in the plots of three FPs, namely Kartono, mbah Jono, 

and Mijo. The accumulation of soil in the mound is a type of maintenance by FP. 

Beside that, the broken plant shoots also may cause a decrease in plant height. 

Maintenance of seasonal crops in the form of weeding must be done carefully so as 

not to cut the cultivated perennial plants. 

From January 2021 to June 2022, there were some plants that died and some that have 

broken shoots in one SPP. Some broken plants recovered. To replace dead plants, 

replanting was also done. Until 18 months after planting, the average survival rate of 

the main tree (avocado) is 80.0%. Burflower had the greatest increase in height and 

diameter (375 cm and 2.7 cm, respectively), followed by Albizia (276.8 cm and 2.6). 

These burflower and albizia trees are located on land owned by Sanem (Wonorejo) 

and Mijo (Bubakan), respectively. 

Table 6. The trees performance of the selected permanent plots in each villages 

Villages Name Species Height 

(cm)

Diameter 

(cm)

Number 

of trees

Height 

(cm)

Diameter 

(cm)

Number 

of trees

Height 

(cm)

Diameter 

(cm)

Number 

of trees

Height 

(cm)

Diameter 

(cm)

Number 

of trees

Height 

(cm)

Diameter 

(cm)

Number 

of trees

Height 

(cm)

Diameter 

(cm)

Number 

of trees

The percentage 

of live plants

Wonorejo Kartono Avocado 37.5 0.7 18.0 39.9 0.8 18.0 41.9 1.1 13.0 83.6 1.7 16.0 113.8 2.3 10.0 63.3 1.3 15.0 83.3

Cacao 69.5 1.0 2.0 49.3 0.7 2.0 62.0 1.3 1.0 52.0 1.4 1.0 52.0 1.1 1.0 57.0 1.1 1.4

Citrus 60.0 1.1 1.0 78.5 1.3 1.0 93.0 1.3 2.0 122.5 2.1 2.0 0.0 0.0 0.0 70.8 1.2 1.2

Mbah Jono Avocado 47.2 0.7 17.0 44.3 0.8 17.0 53.1 1.2 18.0 87.1 1.8 17.0 108.3 2.0 15.0 68.0 1.3 16.8 98.8

Cacao 76.0 1.0 2.0 63.0 1.0 2.0 70.5 1.3 2.0 73.5 1.2 2.0 87.5 1.0 2.0 74.1 1.1 2.0

Durio 50.5 1.0 1.0- - 0.0 - - 0.0 - - 0.0 - - 0.0 50.5 1.0 0.2

Sanem Avocado 47.8 0.7 19.0 45.4 0.8 16.0 40.2 0.9 14.0 51.7 1.3 12.0 68.9 1.7 16.0 50.8 1.1 15.4 81.1

Citrus 82.0 0.9 1.0 82.0 0.9 1.0 58.0 0.7 1.0 63.0 0.9 1.0 66.0 1.0 1.0 70.2 0.9 1.0

Burflower 75.0 0.6 4.0 79.3 1.0 4.0 111.7 2.3 3.0 175.7 2.9 3.0 450.0 3.3 1.0 178.3 2.0 3.0

WonokelingSakino Avocado 44.0 0.7 20.0 39.0 0.7 20.0 44.9 1.2 15.0 64.2 1.4 13.0 88.6 1.9 13.0 56.2 1.2 16.2 81.0

Sukidi Avocado 43.4 0.7 16.0 42.1 0.8 11.0 70.4 1.3 8.0 98.7 1.5 10.0 143.8 2.1 8.0 79.7 1.3 10.6 66.3

Durio 73.0 1.0 1.0- - 50.0 0.7 1.0 103.0 1.0 1.0 180.0 1.3 1.0 101.5 1.0 1.0

Nutmeg 52.3 0.8 3.0 27.5 0.6 3.0 74.0 1.1 3.0 83.0 83.0 2.0 86.0 1.5 2.0 64.6 17.4 2.6

Marjo Avocado 43.0 0.7 20.0 44.9 0.9 18.0 58.6 1.3 18.0 76.6 2.1 17.0 108.3 1.9 17.0 66.3 1.4 18.0 90.0

Ochroma 54.5 1.1 2.0 - - - 294.5 6.7 2.0 650.0 10.5 2.0 89.5 1.7 2.0 272.1 5.0 2.0

Bubakan Mijo Avocado 47.8 0.7 14.0 43.8 0.8 12.0 45.0 1.0 6.0 65.5 1.2 3.0 98.3 2.5 4.0 60.1 1.2 7.8 55.7

Albizia 74.6 0.6 5.0 85.8 0.9 4.0 182.0 1.8 4.0 154.3 1.8 2.0 351.3 3.2 4.0 169.6 1.6 3.8

Cacao 73.0 1.3 1.0 68.0 1.1 1.0 74.0 74.0 1.0 81.0 1.8 1.0 100.0 1.8 1.0 79.2 16.0 1.0

Jono Avocado 46.0 0.7 16.0 44.8 0.9 16.0 44.8 1.0 16.0 61.1 1.4 14.0 89.5 1.8 11.0 57.2 1.1 11.0 68.8

Albizia 69.7 0.5 3.0 63.5 0.7 2.0 81.5 0.7 2.0 58.0 0.5 2.0 87.5 0.8 2.0 72.0 0.6 2.2

Clove 55.0 0.5 1.0 72.0 0.6 1.0 130.5 1.4 2.0 126.3 1.7 2.0 220.0 2.9 1.0 120.8 1.4 1.4

Avocado 46.7 0.7 15.0 51.9 1.0 14.0 60.0 1.3 14.0 81.8 1.8 14.0 104.8 2.2 14.0 69.0 1.4 14.2 94.7

Albizia 77.6 0.4 5.0 107.3 0.8 3.0 140.3 1.1 3.0 236.5 2.2 2.0 330.0 2.8 2.0 178.4 1.5 3.0

Kamo-

Giman

AverageJanuary 2021 June 2021 October 2021 February 2022 June 2022

 

 

6. Activity 4.3. Evaluation of economic and social aspect on land management 

Monitoring and evaluation of economic and social aspects were carried out to provide 

information on the socio-economic impact of the conservation farming and watershed 

rehabilitation demonstration plot from project phases I and II. Data was collected 

through interviews with plot participants (FPs). However, the baseline data such as the 

characteristics of FPs and the economic conditions of farmer households were only 

collected from FPs in phase II. 
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a. Characteristics of FPs  

The average age of the respondents was over 50 years (Table 7.). Based on the 

community information, the younger generations in the three villages are more 

interested in working in the cities (wandering). Their livelihoods are generally 

based on meatball or herbal medicine trading. The younger generation is not 

interested in the agricultural sector because dryland farming is considered 

insufficient for their daily needs. 

 

Table 7. The average and range age of respondents 

No. Village Average (years) Range (years) 

1. Wonorejo 53 26-65 

2. Wonokeling 56 43-75 

3. Bubakan 55 55-70 

 

The main livelihood of 91.67% of respondents consists of farming and 8.33% of 

the respondents are traders. Some of the farmers have secondary livelihoods as 

construction workers (9.09%), traders (6.06%), and casual laborers (6.06%). 

Respondents whose main livelihood is base on trading were migrants.  

The education levels of the respondents were as follows: 47.22% had no formal 

education, 19.44% did not pass elementary school, 27.78% graduated from 

elementary school, and 5.56% graduated from junior high school. This indicates 

that the education level of the plot participants is very low. 

b. The household economy of farmers  

From an economic aspect, the agroforestry demonstration plot has a comparative 

advantage over other locations. It is due to very fertile soil condition with a 

topsoil thickness of more than 50 cm, made from Lawu volcanic parent material 

which has very high mineral content. 

In terms of human resources, the age of respondent is 45-75 years old. This 

shows that the younger generation is no longer interested in dryland farming 

activities. According to the head of Wonokeling Village, the current results of 

farming cannot meet secondary needs. Therefore, some of the younger 

generations have migrated to the cities. This is also confirmed through the results 


































































