DocumentNo.: 2020P31INA -
TR
Receiving Date:

Asia-Pacific Network for Sustainable Forest Management

and Rehabilitation

TECHNICAL REPORT

Development Participatory Management of Micro Catchment
at The Bengawan Solo Upper Water@Pedse 1)

September 206 August2(22

Watershed/lanaementTechnolagy Center
Reseah, DevelopmentindinnovationAgencgy

Ministy of EnvironmentandForesty of Indonesia

Septembez(@2



BASIC INFORMATION

Development Participatory Management of Micro Catchm

Project Title (ID) The Bengawan Solo Uppeatershe@Phase II)

Supervisory agency Extensiorend Human Resources Development Agency,
(if any) Ministryof Environment and Forestry, Indong@B2SDM)

Executing agency Weatershed MamgmentTechnology Cente(WMTC)

Implementing agency(s
(if any)

Project Director:
Tel: +62271+716709 Fax: +62271+716959 Email:maz goenk@yahoo.com

Reporting PeriodSgptembé2®0to August 2022

APFNet total granJSD): 9,820

Cumulative expenditufldSD): 99,819.92and expenditure rate for the Y(@a): 99.9



mailto:maz_goenk@yahoo.com

AWP
Baperlitbang
BBWSBS
BP2SDM

BPBD
BPDASHL

BPH

BPSILHK SOLO

BPUSDATARU
BSHLHK

BUMN/BUMD
CDK

FGD
FKPWP
FORDIA
Forum DAS
FP
GNKPA
KBR
MEF
M&E
MPTS
MRGM
NMC
NGO
OPD
PDAM
Perhutani
RHL
RLPS
SWC
WMTC

Dryland (Tegalan

ABBREVIATION AND ACRONYMS

Annual Work Plan

District Planning, Research and Development Agency
Bengawan SoRiver Basin Organization

Extension and Human Resourcesdd@ment Agency

Regional Disaster Management Services

Institute of Watershed Controlling and Protection Forest
Forest Management Center

Institutefor Implementatiorstandaraf Environment and Forestry
Instrument Solo(exWMTC)

Center ofPublic Works, Water Resources and Spatial Planning
Agency for Standardization of Environment and Forestry Instrum
(exFORDIA)

Stateowned Enterprise/Distriebwned Enterprise

TheForestry Services Branch

Land covered with seasonal crops in dryfield

Focussed Group Discussion

Forestry ResearchHBrainersExtention Agents Communication Fort
Forestry Research, Development and Innovagency
Watershed Management Forume

Field Partner

National Campaign for Water Conservation Partnership
Village nursery

Ministry of Environment and Forestry

Monitoring and Evaluation

Multi-purpose Tre Species

Multipurpose Reservoir of Gajah Mungkur

NaruanMicro Catchment

Non-Government Organization

LocalSectoral nstitution

District Water Services

StateownedForest Company

Forest and Land Rahilitation

Land Rehabilitation and Social Forestry

Soil and Water Conservation

Watershed Management Technology Center



SUMMARY, L.ttt eeeeeae e e e e e e e e e e e e e e e e s mmmnnentbbbb bt bbb e see et e s ammmmm e e e e e e e e e e e e e meneas lii
ABBREVIATION AND ACRONYMS ... ..ttt et e e mmmmmmm e Iv..
TABLE OF CONTENTS ..ot cereeeeiiitiirieeeeeeeeve e e meeeneeeee e Vo
LIST OF TABLES ... .ottt mmmmmmm s e e e e e e e Vi..
LIST OF FIGURES..... ..o eeeeeee ettt e e e e e e Vil.
LIST OF ANNEXES . ... oo ceeee e emmmee e et e e e e e s mmmmmmmeaneeees Vil
l. PROJECT OVERVIEW. ...ttt eemmme et e e 1
.  IMPLEMENTATION PROGRESS, ACHIEVEMENT AND IMPACTS..........4
A. Outputl. Detailed participatory land management plan for the demonstration
PlOt. e e e ——————— e eaaeeeeeeaeran——— 4.
B. Output2.Demonstration lpts of conservation farming andtershed
(1] 0= 1T 11 €= 11 [ o R PP PPPPPR 9.
C. Output3.Enhancement of farmers' skill and income throughromand oH
fArM ACHIVITIES. ... e eennnnn s 21
D. Output 4. Information on the impacsthe demonstration plots of
conservation farming and watershed rehabilitation................cccc.c........ 26
E. Output5. Recommendation and policy brief of the best agroforestry. maotie|
[ll.  CHALLENGES, ISSUES AND PROJH RESPONSES..........ccccvvviiivrmnnnes 44
A. Community leVel........ccooiiiiiiceeeeeece e A
B. Multy-stakeholders level............cccoiiicc i eeeeeeee e 4D
C. TechnicaleVel..........ccccuuiiiiiiieeeeeee e eeeeeee e smenn . A
D. Some 1eSSON I€ArNEM.......uuueiiiee et e 46
IV. PROJECT MANAGEMENT......cooi e emmmee e e e 48.
A. Organization and personnels.............oooooii e 48
B. Communication and coordinatiQn..................uueemmmmmenneeeeeeeereeeeeeeeeeeeeees 49
C. Monitoring, evaluation and dissemination..............covvcccceeeveeeevnennnnnnnnn. 49..
D. MIiSCElIaNEOUS.......ccoeieeeeee i eeeeeem e eeeeee e e e e e e e e meeeneneeeees 51
V.  CONCLUSIONS ... ..ciiiiiiiiiiiiitieerrree e e e e e e e e e e e e e e e e e mmmmnnnceeebbbbbbeeeeee e s mnannn e eeeees 52
REFERENGCES. ... ... eeeeeee ettt e e e e e e e e e e e e e e e e as 53..

TABLE OF CONTENTS



LIST OF TABLES

Table 1The Ist of the participants threevillages..............cooovviiiiiceeeeeeiiii e 4.
Table 2. Participatory management plans for demonstration plots in the three.viBages
Table 3. Matrix of FGD..amo.n.g..st.akeh8l ders?o

Table 4. The construction types of gully controllers in Wonokeling.Village........ 20.

Table 5. Hydrological data of NMC............uuiiiiiiceeeeeeee e emmmeee e 21..

Table 6 The trees performance of the selected permanent plots in each village82

Table 7. The average and range age of respondents..............ceceemeiiieiiieeeeeeeene. 33.

Tabl e 8. The respond.ent.fs..l.nc.ome..s3dur ces
Table 9. Average liveskoownership and source of animal farage........................35

Table 10BenefitCost Ratio of Three Cropping Patterns in NM.C ...................... 38

Table 11.The rumber of seedlings for demonstration plots...........ccoovvicceeeee e 51

\Y



LIST OF FIGURES

Figure 1FGD in 3 villages. (a) Bubakan, (b) Wonokeling, and (c) Wanareja........ 6...

Figure 2. ThEGD among stakeholders in Karanganyar District................cceeeeeeee. 7
Figure 3FGD among stakeholders in Wonogiri DISHICE............oovvvvceeeemniiiinneeeenn. 8...
Figure 4Lay out plot inVonorejo Village.............ouveeeiiiieemmc e eeeeeee 10
Figure 5Lay out plot in Workeling Village............ccooceeeeeeeeeeeeeee e 10
Figure 6Lay out plot in Bubakanillage............cccooiiiiimeeeeee e 11
Figure 7. Lay out of ngrarticipative plot in Wonokeling Village............cccooovi e 12
Figure 8Layoutof non-participativglot inBubakan Village.................evvviieeeeaeeen. 12

Figure 9. Initial condition of nguarticipatory demonstration plots: (a) Wonokeling:
upper slope, (b) Wonokeling: bottom slope, (c) Bubagpar slopes, and (d)

Bubakan; Bottom SIOPES.........uuuuiiii it emmmmme e 13..
Figure 10Land conditions before planting donimated by dry.field....................... 14
Figure 11Planting layout of fruit plabised agroforestry plats............cccoovivieeee.. 15
Figure 12. Seedling distribution and planting activitieS..............ccccccceeeevveevvvnnnns 15..
Figurel3.Plant performances on a week after planting............ccccceeeeeeeeiiiiiiinnnne 16.
Figure 14Non-participatory agroforestry plot design............ccoovvieeeeeeriviiiiieenennn. 17..
Figure 15. Plantingreparation activities: (deasurement of planting distance (a), and

(b) Installation Of StAKES............cuuiiiiiiceeeeee e 18.
Figure 16. Noiparticipatory agroforestry plot development activities.................. 19.
Figure 17Types of gully control construction materials............ccccocccceeeeeereeeens 20.
Figure 18Gullies condition before and after construction of mechanical building2l
Figure 19. Training of BEEKEEPING ........cooiii it ceeeeee ittt e 22..
Figure 20. Training on coffee cultivation and processing..............oceeeeeervvvvvnnnnnn. 24.
Figure 21. Training on avocado cultivation and grafting...............cceeeeeeeeeeeenennnnn. 25.
Figure 22. Training @rocessing household and and agriculture.waste............... 26..
Figure 23. Hydrological monitoring points at the NMC...............iommeeeeiieeeeen, 27..
Figure 24. Distribution data of monthly rainfall in year2020........................c...... 28
Figure 25. Distribution data of monthly runoff in year-202Q...................cccoceeeeee. 28
Figure 26. Distribution data of monthly sediment yield in yea2@R0................... 28.
Figure 27. Contouring pattern of perennial trees in the boundary......................30
Figure 28General condition of soil depth at the study.area...............cceeeeeevreeneee. 30
Figure 29Erosion on agricultural land, macro (a), and micro appearance. (b).....31
Figure 30. Satu Pohon Alpokat Yang Ditanam awal 201&estuadth..................... 39..
Figure 31. Albizia yang ditanam awal proyek phase | (2018) ada yang dipanen oleh

=Y = T USRS 39..
Figure 32fruitful citrus plant which was planted in December 2020.................... 40
Figure 33. Workshop to share the project outcomes with stakeholders.............: 43.

Vii



LIST OF ANNEX ES

Annex 1The list offarmers namand their landondition in Wonorejuillage............ 54
Annex 2 The list ofarmers namand their landondition in Wonokelingllage......... 55
Annex 3The list offarmers namand their landondition in Bubakawillage.............. 57
Annex 4. Erosion prediction beforedaafter treatment in Wonorejo demonstration

0] 0 PP PPPPPPPPPPRPN 59
Annex 5. Erosion prediction before and after treatment in Wonokeling demonstration

1 ) PSP 60
Annex 6. Erosion prediction before and after treatment in Bubakan demonstraidn plot
Annex 7. bcal] commerciand scientific names of eaeledling types..................... 64..

Annex 8. Resume and agreement of the stakeholders workshop (in Indonesiar§s

viii



. PROJECT OVERVIEW

The cause of théigh sedimerdtion rate in the MRGM is the high rate of soi
eroson in the cathment area, especity from the Keduang Watershed.That is a
result of land cover conditions,namelyalack of forestcover. Basedon the land
cover andyses usng the 2011 Landst 7 ETM, forest cover in the area was only
2.25% of the total area.The conditionwas worsered by the behavior of people who
are paying few attentions to soil and weater corservation when managig their land.
The high rateof populationledto populationpressureon land resilting in excess/e

landuse which isatriggerfor landdegradation.

The NMC is in the uppgrartof the Keduang watershed. NMC locations have hilly and
mountainous topographgs much as 60% of the land has a slope -d6%2§ and
>30% of the arednas aslope >45%Based on the results of Wahingrum and
Supangat (2016) analysis, it was concluded that most of the NMC aredbel@né in
capability classes VI and VII with a slope limiting factor, which means that jthineory
area should hawsepermanenplantcover. However, actual laoalver is mostly in the
form of dry land (dryland agriculture), and forests only occupy 20% of tHAdiarea.
condition causes high erosion potential (>70% in severe and vererssieneik
clase9 and is thought to have an impact on the high sediroemtde athe MRGM.

To overcome the problems of soil erosion and sedimentation in the Keduang Sub
Watershed,the cooper ati on project wi t h t he tit|
Management of Mi cro Catchment at The Beng:
implemented in 2042019.This Project Phase | have been organized to mtmage

NMC and ained to build a model of participatory micro catchment management.
Participatory management plans for the area have already been arranged. The plan draft
contains theindicative 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 cile&@dwl ha (62.10%)

of land that must be rehabilitht®©f the 594.4 ha, almost 30% of the area is on 45%
slope which is very vulnerable to being degradedafdh use formsonsist of dry field
area (370.2 ha) and mixed gardens (224.2 ha). To overcome thismssistration
plots of the integratetirming system in the form of agroforestry héeen built,
covering an area of approximately 50 ha and distributed in 3 Blagegotential
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points for the implementation of technical civil activities have also been identified,
including the constructiori small checklans (7 units), gullplugs (67 units), landslide

control buildings (37 units), adkdeckdamsdredging (7 pointsgome of them have

been successfully executed in the first Phase, in the form of 8fiamé# gully plug

and 4 unit®f small check dasnTo support these activije®mmunity empowerment

was carried out by establishing farmer working groups and tthenmgn soil
conservation techniques as well as comparative studies on integrated agriculture to
several locations witliffdrent topics. Farmer working groups have ipd@é persons

from 3 villages.

Based on the progreskactivities in 2022019, thereverestill some activities needed
includng (a) Expansion of agroforestry plot on the vulnerable areas; (b) Additdn
technique conservation structures, and (c) Establishing and training of farmer groups.
Besides that, additional activitieseneeded to reduce population pressure on land and

to increase nelandbasedincome such as processing agriculture ycbdand
apiculture. Monitoring and evaluation (M&t9re also still needed to observe the
impacts of the construction of demonstration plots on the environment and socio

ecoromic aspects.

Therefore,according to thesecond phase project prespb an expamsn of the
rehabilitated area, an increase in the number of farmers involved and additional training
activitieswere plannedin addition, a speciglemonstratiorarea \as built, mainly
managed by the WMTC team by applying the best model produced by potividies.
Water quantity and quality observatinese conducteadontinwusly to assesshe

impact ofprojectactivities on the environment.

The goal of the project is to build a model of successil watershed man@ementin
accordarce to soil and water conservation principlesat the operationallevel (micro
cachment scale).This model may be used as an example and referender the
implementing agency Méatershedand Protection ForesAreas Management Office
(BPDASHL), and dher institutionsassocigd with watershedmangement,from the
plannng, implementationto the monitoring and evduation process.The developed
model may becomea prototypeappliedat a broadersca¢. The specific objective of the
project is @ implement micro catchment managemby improving the available
managemerglan and extending the impact area, b@sednmunity paticipationand
stakeholdercollaborationwhile consideringoil andwater consevation principle The
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wellmanged micro cathment nay enhance ecologicélinctions by impmving
environmentalsevices suwch as land andwater quality as well agpromoing socic

economic developmelny increasing lamtoductvity andcommunitywelfare.

This technicalreport presents all activitiearried outduring the whole project phase
(September 220to August 202). Five outputs and3lsupporting activities targeted have
been achievedh full descriptiorof the progress of the activities will be presented in
Chapter 2.



.  IMPLEMENTATION PROGRESS, ACHIEMEMENT AND IMPACTS

The objective of this project is to develop participatory management otatatnment
based on soil and water conservation principles. Some of the activities that have been

done to achieve these goals are:

A. Output 1L Detailed participatory land managemet plan for the

demonstration plot

1. Activity1.1. FGD to develop participatory demonstration plot

Designing the participatory land managemlanifor the demonstration plot was
done through FGD to capture the aspirations of the community so that tipé&ycan

an active role. The demonstration plot location in Phasarkrea that has been
included in the micro catchment management planyhaweno Phase lactiviies

were implemented Ther ef or e, FGD6s participants
seected 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.
Tablel. The list of thé=GD patrticipantslisted byillage
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 Sdli
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




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 BRibakan)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), te 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 planningprresponded tthe conmunity's needs. However, this plan does

not only follow the community's desiichis generally economically oriented

also considers soil and water conservation aspects. Therefore, the resulting
demonstration plot land management plan is a consprdmeiween 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. Besidesetiatselling price faalbizia woodvasvery low

as an impact of the Covi® pandemic. Instead, thaliscussedpecies of woody

trees such as burflower, balsa, and limpaga as alternatives. Howeverg&p prefer
plant Multy Purpose Tree Species (MPTS) such dsefrsétrd plantation crops, so

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

economic benefitsbut is also benedial from a soil and water conservation



are presented in Table 2.

perspective. Based on FGDs conducted in three villages, the land management plans

Table2. Participatory management plans for demonstration plots in the three villages

. FPds
. Selec_ted Spacing " Commodity contribution
No. Village cropping (m) Compatition Woody
pattern plants MPTS
1. | Bubakan Mix (Woody 6x6 | 70 % MPTS | Albizia Avocado, Labor
trees. MPTS, and 30% cacao, citrus, Manure
and seasonal woody plants and cloves Seasonal
crops) crops
2. | Wonorejo | Mix (Woody 6x6 | 70 % MPTS | Otiroma s Avocado,
trees. MPTS, and 30% and cacao, Citrus
and seasonal woody plants| burflower | nutmeg, ang
crops) durio
3. | Wonokeling| Mix (Woody 6x6 | 70 % MPTS | Albizia, Avocado,
trees. MPTS, and 30% limpaga cacao, mangq
and seasonal woody plants| burflower, | durio, and
crops) and nutmeg.
Ochroma s

Figurel. FGD in 3 villages. (8ubakan(b) Wondeling and (cyWWonorejo
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2. Activity 1.2. FGDamong stakeholders to support the implementation of activities

The objective of FGD among stakeholders wasndeaset h e stakehol de
commitment in upper watershed management, especially in NMC, through the
support of activities and funding according to their duties and fundtiens.
stakeholdeFGD was scheduled to be held in October 202Gt waspostponedo

June 2021. ThetakeholdeFGD in Karanganydbistrict was held on June 23, 2021,

and was attended by 4f@rsonsconsisting of several partissich assectoral

institutions in Karangany&istrict, BPDASHL Solo, BBWS Bengawan Solo, Jasa

Tirta, Pusdataruthe head of Jatiyos&ulDistrict, Solo Watershed Foruitine

extension agents of forestry and agriculfueelead of Wonokeling village atite

head of Wonorejo villagEigure 2).

FGD of the parties iWonogiriDistrict was held on November,221. he FGD

was attended by 40 participants, consisting of various sectoral agencies in Wonogiri
District, BPDASHL Solo, BBWS Bengawan SBIBUSDATARU Bengawan Splo

CDK Region XI, PDAM Wonogirithe head of Girimarto SubDistrict, Solo
Watershed Forum, the temsion agents of forestry and agriculture, the head of
BubakarVillage and NGO Persepétigure 3).

Figure2. TheFGD among stakeholders in Karangabystrict



Figure3. FGD among stakeholdarsWonogiri District

As a result afhe FGD in Karanganyar Districte woted some of the results that can

be underlined and be followed up, i.eA¢tiyities related to theN\C management

can be integrated into the work plan of the local governnoemtvel, there needs to

be a synchronization of work plans and funding from the mthistagheachlocal
sectoral institutions the district (2) Several agencies have provided tree seedlings
(avocado, coffeagathisdurp, and soursof(B) BPDASHL ®lo and Pusdataru can
provide support for soil and water conservation activitieghdutillage has to
propose officiallyand §) Forestry and agricultural extension agents can be actively
involved in assisting the community, both individuals and gmoogs, to increase

community participation and sedfiance in soil and water conservation.

Based on the discussion, the stakeholde®s darried out several, partially ongoing,
programs to support upper watershed management in Wonogiri Distriatf 8@me
programs potentially to be followed up by village government. The programs that

have been carried out are presented in 3able

Table3. Matri x of FGD among stakehol

No. Stakeholders Programs Follow up

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

- Due to limited funds,
stakeholders' collaboration
the small gully plug

- Providing seed of annual and
seedling of perennials crops
(longan and coffee) in 2048

1. | Agriaultural Services| 2020

- Construction of Small Gully PIu

- Development of horticultural

crops construction is needed
- Enrichment of private forests |- Proposed the construction
through the assistance of the gully plug through

2. | CDK Region XI perennial seedlings to the Forg  forestry extension agents

Farmers Group

der



- Constructiorof civil technique o
soil and water conservation
measure

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

- Application for perennial
crops seedlings assistance
- Application for assistance i

- Establishment of permante
nurseries for perennial crops

3. | BPDASHL Solo - Construction of civil technique the construction of civil
soil and water conservation techniaue soil and water
measures 9

conservation measare

- Facilitation for biogas
construction for the livestoc

Environmental
onmenta farmer groups

Services - Assistance and training on
waste management
Application for assistance for
Marine, Fisheries, ar fishery activities either for
5. . . :
Livestock Services farmes' group or household

level

6. | PDAM Wonogiri Planting Ficus for spring protecti

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 oecoedutourism), 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.

Output 2. Demonstration plots of congrvation farming and watershed
rehabilitation

. Activity 2.1 Determining the site of demonstration plot

Field measurements using GPS were carried out to determine the demonstration plot
area(Figures ). Tracing ownership boundaries was carried outthvaithelp of

farmers participating in the demonstration plot. The measurementwesathen

mapped and its physical characteristareidentified, such as the current land use
type, slope, and cropping pattern and the name of the landowner. Theé&stip

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 peesh(tahber



or fruit trees)The list of farmers participating in the demonstration plot and land
conditiongn each villagarepresented in Annex 1,,&hd 3.

rejo13" rejos

rejo11
rejp16

rejo8

Image © 2020 Maxar Technologies

Google Earth

Imagery Date: 7/26/2019 49, M 51451870 m E 9147257.51 m'S elev 1057 m eyealt 1.71km O

Figured. Lay-out plot inWonorejo Village

a1 G gele BEHIT

/ \ bts tnmanijagung'1
Imagery Date: 7/26/2019 49 M 513043.06 m E 9146212.15m S elev 916 m eyelalt 1.73 km o

Figureb. Lay-out plot in Wong&eling Village
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11/10/2020,12 pm,

Image z UC;%gSEﬂAwbus Google Earth

Imagery Date: 7/26/2019 49 M 515969.09 m E 9146534.98m S elev 1094 m  eyealt 3.07km O

Figure6. Lay-out plot in Bubakawillage

For a control treatmenthdé research team has constructed apaditipatory
demonstration plot that is totally maintained by ékearch team and follows the
treatment plan that the research team has devised. This demonstrationdoést gerve
control plot for the participative demonstration ptohecompared afterwards. The
controlplots, which ceer around 3 hectares are ledah Wonokeling and Bubakan

Villages, have been delineated.

They are under cultivatiomvith the primary crops are corn and cagfayares and

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

The slope of thisnrterrain 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, ipatarly when land is cleared for the cultivation

and planting of seasomabps. Tillage was done, particularly before the rainy season
began When the rain starts to fall, the soil is prone to erosion becassasitaal

crops have not yet sprout&ennialplants are needed in these situations because
they are reasonablyrable and protect the land surface.

11
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Figure8. Lay-out of non-participativelot inBubakan Village

The nonparticipatory design was the result of Phase | development, which yielded the
best economic and environmental effects, namely an agroforestry pattern focused on
fruit crops.The intial conditions of the plots are in Fig@ire
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(@) (b)

() (d)

Figure9. Initial condition of nofparticipatory demonstration plots: (a) Wonokeling:
upper slope, (b) Wonokeling: bottom slope, (c) Bubakan: upper slopegd)
Bubakan; Bottom slopes

. Activity 2.2 Applying vegetative soil cengation measures

An agroforestry demonstration plot is a form of vegetative soil and water conservation
techniques. The initial conditions of the demonstration plot area can imeFsgure

10. The number of seeds, both fruit trees and tree cropsrifipreasadjusted 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 distrilvasoarried out

after group members d®planting holes and prepareanue (independently).

Planting grass in the sewerage carried out independently by the farmer. The
research teanforestry extension agents and village appananitored planting

activities until all seedlings were planted in the field accordingdsigimé-igure 11

& 12).
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The research tearand forestry extension agesdstinued to monitor every stage of
activity, including the process of distributing seedlings so thaetbaight on target

and ensuring that all seedlings were planted irlthadcording to the design. One
week after the seedlings were distributed to the farmer groups, the research team
examined the planting results. The condition of the seedliegk after planting can

be seen in Figur&.1

Wonokeling

FigurelO. Land conditions before plantjmgainlydry fieldagriculture
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Figurel2 Seedling distribution and planting activities
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Albizia

Ochroma Burflower

Figurel3 Plant performances eweek afteplanting

The nonpatrticipatory 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 -lcaféze
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agroforestry, while the lower slope is avebaded agroforestry. The planting design

of each plot is presented in the Fidure

In the upper Wonokeling plot, limpaga andialbvere planted at a distance of 6 x 6
meters, while coffee was planteivben 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 déstainé x 6 mThe lower slope of
Wonokeling and Bubakan were planted byaaieoand limpaga, with the distance of

6 X6 m.
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L .o~ (L] o. . . () P ]
B EEE N & W X ok ok K kK Kk k|
v . . ‘ .Slope ém Zi?g:eﬁon
‘*.* * X * X X direcﬁ_on X Xk Xk Xk X X X% 7
K KK KK K T ko * % % |
o @) Q o
X K ¥ X O K X * Kk ok Xk k X X
o} (@] o O @ [ B
Xk X X X X X | X X X Xk X X X
O G o O
Remarks : * = Cofee; ¢} = Albizia; .:Limgagg Remarks: *=§Qf§§; © = Albizia;
WonokelingJpper slope BubakanUpper slope
o ® O o ® * © o X o
® O v v * © @ X e o
® =« © .‘ ® * O O X .‘
v @ ¢ pio ® 6 X o o =
o e o o ® X © o % o
o o S ol * © @ X @ o[
® 6 o o o o ® X oo o X @
Rermarks: . = Avocado; = P = Limpaga Remarks: © = Avocado; *: Limpaga
WonokelingBottom BubakarBottom

Figurel4 Non-paticipatory agroforestry plot design
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Planting distance measurements wared out using a measurement tape and pole.
Planting holes were marked with stakes colored according to the code of the plant

species (Figude).

(€)

Figurel5 Planting preparation activities: N®asuremnt of planting distancéo)
Installation of stake&) placingsignboard

The number and species of plants in thepaoticipatory demonstration plots are
adjusted to the alable land area. Besideontributiondrom APFnet, coffee was
contribuedby theplantation services of the distridbiziawas chosen as shading for

coffee.
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Avocado Coffee Albizia Limpaga

Figurel6 Non-participatory agroforestry plot development activities

. Activity 2.3. Applyngcivil techniqusoil conservation measures

In the frst yearof project, we plared to build7 units of gully erosion control
includingl-units ma | | c heck (@enetedwsteriem@n Ditsrpecstii on b, |
units small gully plug usiigb a mb o ou cd d ro:tor. Based on the
straightness of the guillythe field thenumberof the types of gully construction has

changed. More gully controllevere needed with spemfmaterialstrongerthan

those made of bambadd/e built two unitgonstrietion using spesi materials and one

head structure using gabi@rable 4) These buildings were made in a serial order

from the head to the toe die gully. This change in the typiebuilding material

increase costs approximately 309%it this moment, His additional cost was
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substituted from the cost dfctivity 1.2 and3.1 In the seconglear project, the
adjustment of the budgdtad beenmade to accommodate efie changes.
Implementation otthe civil techniques for soil conservatigaisa collaborativeffort
betweenresearchteams, extension agents, and farmer groups with the goal of

transferring technology and building human resource capability.

Table4. The construction types of gully controllers in Wonokeling Village

No. Desciption 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

Spsi Gabion | Bambo

Figue 17. Types of gully control construction matsrial

In the second year of the project, wet léilunits of gully erosion control, consisting

of 14 units of Small Gully Plug (SGP) using bamboo/gabion matedi@sunits of
smallcheck dam (DPn) using cemented stone (spesi) construction. According to th
AWP 2, constructiorwasscheduled for Januaviarch2022 However, there was a

labor shortage in the field, which created a constraitite Afirmers were busy with

other taks, such as land preparation and corn planting for the second crop season,
which began in February. Therefore, we postponed the constrodanch for
bamboo and gabion SGP, while small DPn construci®shifted tépril andMay.
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Based on filed suryetwo gully points have been identified as the locations for the
construabn. Both points are in Wonokelivijage The gullies' initial conditioasd
after constructionare presented in the Figures below.

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

Figurel8 Gulliesconditionbeforeand afteconstructiorof gully controls

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

1. Activity 3.1 Development of apiculture

Participatory watershed management requuegied human resources (HRhe
increase in human capacity can be done through traiméntraining of apiculture
aims to improve the skills of farmers as well as to inotkasegncomebesidegrom
agricultural activities.

The development of hey beekeeping is a follaw of the recommendation from
the FORDIA monitoring and evaluation team to improve the community income.
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Beekeeping training was conducted in Novemberir2@2®e villages (Wonokeling,

Wonorejo, and Bubakan), which was atteried30 persons in each village.
Participants include e pr esent at i v(esF B)fandrviRafeofficialsa r mer s
The trainewasan experienced beekeeper from Klaten Distte training materials

coveed theory (species ofrigoa sp,. beehivestypes of Trigoa spfeed plants,
environmental needs etc.), as well as practice, especially how to develop new colonies.
After training, the team provided 10 colonieSrafoa spas an incentive to each

village.

Wororejo

Figurel9 Training of Beekeeping
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22 Activity 3. 2. Training to improve far mer

higher valuadded produst

The objective of the training was to improve the farmer's skills isimgrerop
yields, especially fruit and horticulture, and increasing the added value of the yields.
The training was divided intgo topics, namely 1) training on coffee cultimediod

postharvest processing and 2) training on avocado cultivatioaféind ¢ggchnique.

The training on coffee cultivation and gaatvest processing were chosen because
the community is passionatbout cultivating coffee. This was also based on the
historical experience of the farmers who had planted coffee, but thevplentut
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 Jayn@@22. The participants consisted of 15 peoples

from each village. Theyneeoffee 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 trairsears éxperience as coffee farmers and
baristas. The trainers came from deeofarmer 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 histarf the entry of coffee into Indonesia. Their
explanation was starting frseed germination, seedling, planting, fertilizing, pests

and diseases controlling, fruit controlling, fruit harvesting, afthpaett processing.

The training ended withthebas t ads styl e coffee serving
americano, and wam 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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Figure20. Training on coffee cultivah and processing

The training on avocado cultivation and grafting technique was chosen because most
people have cultivated avocado. In addition, one of the perennial spéetsnplan

the demonstrationl@ is avocado. The training was conducted iusAWP22 in

three villagesiamelyWonokeling, Wonorejo, and Bubakan. Participaats 15

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

The tranerwasthe extension agent in Wonogiri Distfid¢te training materials rge
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 ddion, if peopleare able topractice proper avocado cultivation

techniqus, plant productivity will increase.
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Figure21 Training on avocado cultivation and grafting

3Activity 3. 3. Tr ai ni npyocessimg housgholdoaned f ar mer
agriculture waste

The training was conducted overcome the waste problem which has been a
problemarisng in the watershed. In addition, waste management is also expected to
be a source of community-tdirm income. The traing is carried out in two sessions

with different topics and participan&ession | was focused on household waste
management, while session Il focused on agriculture waste. The training was
conducted in three villages (Wonorejo, Wonokeling, and Bubikdr® participants

in each session from each village.

The trainerwas the Berseri waste management group from Kradegan Village,
Bulukerto District, Wonogiri Regency. The training materials covered the management
of nonorganic waste (plastic bottleaspt, metals and others), organic waste (paper,
leftovers and others), tmeanagerial aspect of waste management, and agriculture
waste.
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Figure22 Training orprocessing household aadd agriculture waste

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

conservation farmng 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 pensametlected include 3
aspects, namely water system condition, landiaondsg 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 lamtidimiticro watersheds scale.

4. Activity4.1.Water yield and sedimentatimanitoring

Continuous hydrological monitoriwgscarried out in the main river of NMC and its
three tributaries, namely Branjang, Muncar, and Naruan 2Bjgiliree data collecte
includes discharge, sediment and total run off. Rainfallagatao olserved through
two rain gauges installed in Bubakan and Won®hgjoesults of monitoring within
the year 202RP02 are presented in Table 5.
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Figure23 Hydrological monitoringndthe gully erosion contrpbints at the NMC

Table5. Hydrological data of NMC

. . Rainfall | Discharge Runoff Sedimen
Tributaries Area(ha) (mmiyean) | (m¥sed | (mmiyear) | (Uhalyean
Branjang 282.2 2877 54.0 1,652.9 13882
Muncar 307.2 2877 153.7 4,321.8 23353
Naruan 957.1 2877 360.6 3,254.8 14653
(Outlet d micro
catchment)

RemarkReporting period frorBeptembe2020to August202

Monthly hydrological data showed that the average raf@n43mmwith average

of monthly rainfall is4D.5mm, and nuiner of the rainfall day i9 dayamonth.

While the averageaterdischargés 18940 m3 s. Based on theporteddata, from
2,877.3nmlyear of rainfall it produced an average runoff3,0765 mm/ yearand
sediment yield df7223tons/ha/year. This condition means timatarms of quantity,

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

distributions of hydrological data are presented in RigRée
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According toFigure 24, the wet months occurred between Octoded 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 distribati has not shown any relationship between the activities of
the project wit the hydrological condition in the NMC. Of the NMC arsiahw

almost 1,000 ha, it has been developed vegetative plots of I88<5tieatarting at

the end of 2016, as well58 units oftechnical civil structures to controlling small
gully erosion. In the micro catchment scale, these are classified asvgmalbad

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?2.

The hydrological data shows the NMC's role ateaneaharge area of the Bengawan

Solo WatersheQuantitatively, 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 riveEven in terms of ammal 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 wellhis condition cannot be separated from the
presence of a forest area in the upstqgamof the NMC, which functions as a

sponge to control water flow.

. Activity4.2.Land evaluation

The baselinedata collected from the land aspect includes the initial land cover
conditions and the level (index) of soil erosion. The initial coverds#rtitonstration

plot consisted ofilmost 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 daynd planted witkeasonal crops on steep slopes.

The results of the DEM analysis show that the demonstration plot locations generally
have a slope of 5%, but the results of direct measurements in the field show that
the actual conditions are generally more than #b&.average slope of the
demonstation plots was 35% for Bubakan, Wonokeling, and Wonorejo Villages.

soil is dominated by inceptisols which have an effective soithdestigquite deep (>

90 cm).Based on the results of soil analysis (texture, stractdrerganic matter)
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used tacalculate the soil erodibility (K) value of the USLE formula, the K value range
is between 0.1®33.The average value of K used in the calculation i Be28/pe

of land coveconsistgenerallyf seasonal crops with a contouring planting system.
There are perennials trees mainly on the boundapiessair in the tillage area with

sparse density and irregular spacing.

Figure28 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 269Basad on the above land
characteristics, salosion can be predicted using the USLE (Universal Soil Loss
Equation) formulaAt the start of the activity, erosion in the demonstration plot was
predicted to be moderateaverage. Erosion has decreased to approximately 33% of
the initial erosion in ¢hfiveyear 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 erodiefore project implementatioms
Bubakan, Wonokeling,cakVonorejo was moderate (147 tons/halyr, 120 tons/halyr,
and106.35 tons/halyr). Aftefive years, the erosion is expected to decrease to 45.9
tons/halyr, 37.5 tons/halyr, and 33.32 tons/halyr, all of which are consiteved

risk (Annex 4, 5and 6).

The main factors causing eros@re the land slope and rain, while the land
management factavhich is planting in the direction of the contocan reduce

erosion so that it does not become sewerery severe erosion

(@) | | T )

Figure29 Erosion on agricultural land, macro (a), and micro appearance (b)

We measured crop performance on the selected permaner(SPB)js; each

village start from January2021 (one month after planting). Each village was
represented by thr@ermanent 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 heéignd 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 o&cao inn the plots of three FPs, namiébrtono, mbah Jono,

and Mijo. The accumulation of soilthe 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.

FromJanuary 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 dotmntil 18 months after plantindpet average survival rate of

the maintree (avocado) B00%. 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 (Bubakgnrespectively.

Table6. The trees performance of the selected permanent plots in each villages

January 2021 June 2021 October 2021 February 2022 June 2022 Average
Villages Name Species Height Diameter Number Height Diameter Number Height Diameter Number Height Diameter Number Height Diameter Number Height Diameter Number The percentage
(cm) (cm)  oftrees (cm) (cm) of trees  (cm) (cm)  oftrees (cm) (cm)  oftrees (cm) (cm)  oftrees (cm) (cm) of trees  of live plants
Wonorejo Kartono Avocado 375 0.7 18.0 399 0.8 18.0 419 1.1 13.0 836 1.7 16.0 113.8 2.3 10.0 63.3 1.3 15.0 83.3
Cacao 69.5 1.0 20 49.3 0.7 20 620 1.3 1.0 520 14 1.0 520 1.1 1.0 57.0 1.1 14
Citrus 60.0 1.1 10 785 1.3 1.0 930 .3 2.0 1225 2.1 2.0 0.0 0.0 0.0 70.8 1.2 1.2
Mbah Jono Avocado 47.2 0.7 17.0 443 0.8 17.0 53.1 12 18.0 87.1 1.8 17.0 108.3 20 15.0 68.0 1.3 16.8 98.8
Cacao 76.0 1.0 2.0 63.0 1.0 20 705 1.3 20 735 1.2 20 875 1.0 20 741 1.1 20
Durio 50.5 1.0 1.0- - 0.0- - 0.0- - 0.0- - 00 505 1.0 0.2
Sanem Avocado 47.8 0.7 19.0 454 0.8 16.0 40.2 0.9 140 51.7 1.3 12.0 68.9 1.7 16.0 50.& 1.1 15.4 81.1
Citrus 82.0 0.9 1.0 820 0.9 1.0 580 0.7 1.0 630 0.9 1.0 66.0 1.0 1.0 702 0.9 1.0
Burflower 75.0 0.6 4.0 79.3 1.0 4.0 1117 2.3 3.0 1757 2.9 3.0 450.0 3.3 1.0 1783 2.0 3.0
Wonokeling Sakino Avocado 44.0 0.7 200 39.0 0.7 200 44¢ 1.2 15.0 64.2 14 13.0 886 19 13.0 56.2 1.2 16.2 81.0
Sukidi Avocado 43.4 0.7 16.0 421 0.8 11.0 704 13 8.0 987 15 10.0 1438 21 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 13 1.0 1015 1.0 1.0
Nutmeg 52.3 0.8 30 275 0.6 3.0 740 1.1 3.0 830 83.0 20 86.0 15 20 646 17.4 2.6
Marjo Avocado 43.0 0.7 20.0 44¢ 0.9 18.0 58.6 1.3 18.0 76.6 21 17.0 108.3 19 17.0 66.3 14 18.0 90.0
Ochroma 54.5 1.1 2.0- - - 294.5 6.7 2.0 650.0 10.5 20 895 1.7 20 2721 5.0 2.0
Bubakan Mijo Avocado 47.8 0.7 14.0 438 0.8 12.0 45.0 1.0 6.0 655 1.2 3.0 9832 25 40 60.1 1.2 7.8 55.7
Albizia 74.6 0.6 50 85.8 0.9 4.0 1820 1.8 4.0 1543 1.8 20 3513 3.2 4.0 169.6 1.6 3.8
Cacao 73.0 1.3 1.0 68.0 1.1 10 740 74.0 1.0 810 1.8 1.0 100.0 1.8 1.0 792 16.0 1.0
Jono Avocado 46.0 0.7 16.0 448 0.9 16.0 44.8 1.0 16.0 61.1 14 140 895 1.8 11.0 57.2 1.1 11.0 68.8
Albizia 69.7 05 3.0 63.5 0.7 20 815 0.7 20 580 0.5 20 87% 0.8 20 720 0.6 2.2
Clove 55.0 0.5 1.0 720 0.6 1.0 1305 14 2.0 126.3 1.7 2.0 220.0 2.9 1.0 1208 14 14
Kamo- Avocado 46.7 0.7 15.0 519 1.0 14.0 60.0 1.3 140 818 1.8 140 104.8 2.2 140 69.0 14 14.2 94.7
Giman Albizia 77.6 04 50 1073 0.8 3.0 1403 11 3.0 2365 22 20 3300 2.8 20 1784 15 3.0
6. Activity4.3. Evaluation of economic and social aspect on land management

Monitoring and evaluation of economic and social aggetsarried out to provide
information on the socieconomic impact of the conservation farming and watershed
rehabilitation demonstration plot from project phases | armht&d vas collected
through interviews witblot participants (Fp. However, théaseline data such as the
characteristics of BRnd the economic conditions of farmer households were only

collected from F&in phase II.
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a. Characteristics of FPs
The average age of the regjgms was over 50 years (Ta@bleBased on the
community infamation, the younger generations in the three villages are more
interested in working ithe cities (wandering). Their livelihoods are generally
based ommeatball or herbal medicine tnad The younger generation is not
interested in theagricultural semt because dand farming is considered
insufficient for their daily needs.

Table7. The average and range age of respondents

No. Village Average (years) Range (years)
Wonorejo 53 2665
Wonokeling 56 4375
3. Bubakan 55 55-70

The main livelihood of 91.67% of respondeatssists ofarmngand 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 whesnain livelihood base on tradirvgere 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 jugiosd¢tiool. This indicates

that the education level of the plot participants is very low.
b. The household economy of farmers

Froman economic aspect, the agroforestry demonstration plot has a comparative
advantage over other locationsisitiue to very feite soil conditionwith a
topsoil thickness of more than 50 cm, made from Lawu volcanic parent material

which has very high minecahtent.

In terms of human resources, the age of responderi7&s yEars old. This
shows that the younger generation idonger 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. Taisosonfirmedhroud the results
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