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1. Project execution
1.1. Summary of project objectives

1. The first primary objective of the project was to coach Tanzanian researchers in the application of state-of-the-art research methods for addressing management challenges involving indigenous stands with complex structures and dynamics. The major objectives subordinate to the primary objective were:

a. To communicate general principles and previous applications of state-of-the-art research methods for stands with complex structures and dynamics
b. To establish and manage a set of permanent experimental research plots in Tanzania to serve as a staging ground for demonstration and application of research methodologies appropriate for complex stand structures and dynamics, natural regeneration, seasonal growth variation of trees in the area, and pest problems as tree – herbivore interactions

c. To exchange experiences between researchers on the research methods by direct joint application to design and establishment of the experiments, data analysis, and work towards conclusion relevant to practice in terms of exchange visits and workshops

d. To initiate and promote cooperation with researchers in other East and South African countries on the project themes by inviting them to participate in selected activities for communicating the working concept, scientific substance, and results, utilizing the permanent plots for demonstration

2. The second primary objective was to launch interaction and dissemination of knowledge between local communities, farmers, and potential tree growers, local extension workers, and researchers on practical management issues of indigenous stands
3. The third primary objective was to promote the exchange of knowledge and experience between researchers from Tanzania, Europe, and other East African countries on the objectives, methods, and potential benefits of the management of semiarid forest ecosystems. A network for future cooperation on the subject was to be established and strengthened through involvement in this pilot project
1.2. Contractors involved

1 Finnish Forest Research Institute (METLA), Finland

2. University of Joensuu (UJOE), Finland

3. Swedish University of Agricultural Sciences (SLU), Sweden

4. Soikone University of Agriculture (SUA)

5. Tanzania FOrestry Research Institute (TAFORI)

6. Tanzania Association of Foresters (TAF)

1.3 Work performed and degree to which the objectives were achieved
The first project meeting was held in Morogoro, Tanzania, on February 6-12, 2007. To establish a common level of knowledge about the basic issues and to introduce the methodologies to be applied in the studies, 19 presentations were given in terms of the seminar, including reviews and analyses on miombo issues and technical papers on research methodologies. Respective papers were published in electronic form and a book in the Working Papers of the Finnish Forest Research Institute no. 50. Two sets of study and demonstration plots were established at the Kitulangalo Forest Reserve, Tanzania, including the conduction of measurements and silvicultural treatments and the installation of a set of girth bands for tree growth studies. The plots were remeasured at 6 and 12 months after their establishment to capture changes within one year in tree and stand dynamics in the study data set. Analyses based on the plot data were conducted on stand structure and composition, tree growth variation, and damages and herbivory in close co-operation between participants from all Contractors. A workshop and a set of exchange visits from Tanzania to Finland were arranged to pursue the studies together for final results.

Interaction and dissemination of knowledge between local communities, farmers, and potential tree growers, local extension workers, and researchers on practical management issues of indigenous stands was launched soon after the establishment of the plots. Silvicultural treatments, and the benefits of research, were demonstrated and discussed during several meetings in the field in Tanzania involving local farmers, tree growers, cattle herders, and village representatives, local forestry and environmental authorities, and researchers, teachers, and students. The Second project meeting was held in Tanzania in September 2008. 19 papers were presented in the seminar, addressing the results and methodological experiences gained in the conducted studies. Review papers on issues regarding forest management and interaction with stakeholders were also presented, summarizing experiences gained. Review papers on miombo management issues were presented by experts invited from within and outside of the Contractor organizations. Participants from the Project Contractors, invited officials, researchers (Tanzania, Zambia) and companies as well as Tanzanian television and a newspaper were present during the workshop and two one-day field excursions in the Morogoro and Iringa areas. The presentations were made available on the project webpage, and research and synthesis papers based on them are to be published in terms of a proceedings publication soon. Two manuscripts were submitted to scientific journals for review. Information leaflets in the form of calendars are to be published and distributed among stakeholders in order to distribute the main messages of the project (expected publication December 19, 2008). Their purpose is to introduce the main issues of miombo management addressed during the project execution.
Almost all project objectives (see section 1.1) were fully achieved. Only the participation of researchers from outside the project Contractors (objective 3) was of limited success. Not enough attention was paid to their involvement at the planning stages of the project. Consequently, the plans and budgets did not facilitate more intensive participation from Tanzania's neighbors. On the other hand, the results and experiences gained during the studies have been made widely available to the relevant researcher community through the project publications and materials. Based on the established network, it will be possible to design future projects and successfully submit applications for their funding. One draft proposal is already being developed
1.4 End results

The results of the pilot studies conducted on the plots indicated that

· Stand structures in the study area were very complex with species, tree size and tree location intermixed in various ways. Trees of the highly preferable, primary timber species constituted a majority (55%) of the current standing volumes. A very minor part of the trees was estimated to have little or no use as wood or non-wood materials or services. It seems that the existing stand structures would provide a good starting point for selection silviculture if preferred. A further asset in that respect is that there is ample regeneration present of the primary and other species groups.
· Trees in the rather dry miombo conditions of Kitulangalo do not grow continuously. The majority of annual increment was observed during the relatively short period from February to May. The finding was quite different than that observed by Nöjd and Isango (2003) for Pinus patula at 2220 m above sea level, where the effect of drought probably is not as significant as here.
· Exclusion of grazers led to increase in grass coverage. Some indications that silvicultural measures might play a role were visible but study period was too short to determine their usability. Competition between trees and grasses seemed to be one of the major determinants of miombo-forest structure. Silvicultural measures might alter the interaction and therefore influence tree regeneration indirectly.
The syntheses produced on the management of miombo woodlands in Tanzania and beyond indicated that

· Utilization of miombo woodlands is unsustainable and inefficient in the area. Deforestation is alarming. Marketing and improvement of processing techniques of miombo products is crucial. To develop alternative energy sources and to make them accessible to the poor community is paramount. To invest on addressing constraints emanating when implementing collaborative management is crucial.
· Fuel use in the cities, particularly charcoal, is currently a major driver of deforestation in large parts of the country. In order to reduce pressure on forest areas it is important to have a better understanding of why households make the fuel choices that they do.
· Second-generation biofuels, prioritising technologies that will not require monoculture expansion, nor pose a threat to vulnerable people’s food security or land security as well as biological diversity should be considered in first hand while setting up a comprehensive bio-energy policy for the forest sector in the area

· Involvement of local communities and other stakeholders in management and regeneration of the miombo woodland research was much appreciated in the communities and contributed essential information and knowledge to the participants.

1.5. Methodologies and approaches employed, relating to state-of-the art

The methodological issues relate only to the pilot-stage studies conducted on the plots (objectives 1a and 1b). Other objectives and activities were carried out through communicative and interactive activities.
The methodologies applied to study stand structure and dynamics were a combination of data accumulation through individual tree-level repeated measurements and observations, and modeling. The approach and the design in the field were based on methodologies developed to study complex stands in Finland and Sweden in boreal conditions - a work in progress there too. One of the main purposes of the project was to test, adjust and apply such state-of-the art methodologies to conditions in semi-arid Africa. The effort was highly successful.

Two stands were selected for a setting of study plots. Each stand has six study plots in within two blocks (Fig.1). One block was fenced and one not fenced. Three treatments were randomly selected on the three plots of each block: thinning (removal of trees of the least desirable species, about 15 % of volume), promotion of regeneration through soil preparation (manual soil workup to 20 cm depth around large primary species), control (no treatment). Fires were prevented from entering the plots during the observation period. Plot size was 30 m * 30 m. A stand had thus 6 * 0.09 ha = 0.54 ha of area within plots, totaling 1.08 ha for the two stands. All trees (breast height diameter (d) ≥ 5 cm) were measured for species, coordinates, diameter at breast height, vigor and timber content. Local residents identified the common species names and local taxonomic experts the scientific species names. A sample of trees was measured additionally for height, crown height and width, and timber length. The sample trees were selected randomly within 10-cm diameter classes, weighting larger diameter classes. Regeneration (saplings d < 5 cm and for height ≥ 20 cm) was surveyed on 25 regeneration plots per plot. Similarly, parameters describing the composition and amount of other vegetation were assessed. All measurements were repeated 6 (second measurement) and 12 (third measurement) months after the first measurements. Tree increment (or rather, variation in tree diameter) was monitored with a set of 53 high-precision girth bands permanently attached to a sample of trees, which were read at two-week intervals.
Empirical modeling was applied to analyze stand structure and dynamics. State-of-the-art mixed linear modeling was applied because the data was hierarchical in terms of observation level (stand, plot, tree). Standard statistical software was applied to analyzing regeneration and girth band data. The SVS software (McGaughey 2001) was applöied for visualizing the structure forest stands. Specific tree forms and functions were developed for applications in semi-arid Africa, because SVS is developed for temperate forests in North America.
The individual tree-level, spatially explicit approach to study stand structure and dynamics seemed to work well in this case. The preliminary results were consistent, despite the short observation period. However, the one-year observation period was too short to acquire final, good-quality tree growth data. The proportion of measurement error is too large compared to the very slow tree growth rate. With an observation period of 3–5 years, consequential results can be obtained. The same time frame applies to the girth band methodology, where variations between years (climate) constitute the major component of variation - which is a very interesting study object in itself. The semi-successful exercise with preliminary modeling indicates that the approach (empirical data from measurements on plots, modelling, simulation) can be applicable for miombo conditions. It can be a powerful alternative to the classic experimental approach, where a variety of treatments are established on sets of plots with ample replicates and monitored for years or decades before yielding meaningful results. Of course, a combination of both approaches is often the best solution when silvicultural treatments are established on permanent plots and can be monitored for longer periods.
1.6 Impact on industry or research sector

Any major impacts on industry sector are probably not to be directly attributable to the project execution. The reports and experiences may have influence through the policy processes in Tanzania.
The methodologies jointly applied during the project can have major future applications in studies on structure, dynamics, silviculture and management of miombo woodlands in Tanzania. The methods seem to work well, and Tanzanian junior researchers were trained to use them in similar and other situations. Senior SUA and TAFORI researchers also actively participated in the process, so that they are fully aware of the benefits of the approach.
1.7 Project website

http://www.metla.fi/hanke/8512/index-en.htm
The major project achievements are presented in the technical, research, and synthesis papers presented in the seminars held during the two project meetings

http://www.metla.fi/hanke/8512/seminaari-tansania-en.htm
http://www.metla.fi/hanke/8512/seminaari-tansania-2008-en.htm
and published in the two proceedings publications

http://www.metla.fi/julkaisut/workingpapers/2007/mwp050-en.htm
http://www.metla.fi/julkaisut/workingpapers/2008/mwp089-en.htm*
* publication at final stages of preparation, publication expected on December 19, 2008.
2. Dissemination and use

Appendix 1 – Plan for using and disseminating the knowledge

Section 1 - Exploitable knowledge and its Use

Overview table 
	Exploitable Knowledge (description)
	Exploitable product(s) or measure(s)
	Sector(s) of application
	Timetable for commercial use
	Patents or other IPR protection
	Owner & Other Partner(s) involved

	None - no industrial or commercial applications
	
	
	
	
	


Section 2 – Dissemination of knowledge
The dissemination activities section should include past and future activities and will normally be in the form of a table maintained by the coordinator or any other person charged with controlling the dissemination activities. 

Overview table 
	Planned/actual

Dates 
	Type


	Type of audience
	Countries addressed
	Size of audience
	Partner responsible /involved

	6-12.2.2007
	First project meeting and workshop
	Project participants
	TNZ, FIN, SWE; 
	25
	1/1-6

	31.5.2007
	Proceedings published

(Working Papers of the Finnish Forest Research Institute 50, http://www.metla.fi/julkaisut/workingpapers/2007/mwp050-en.htm)
	Research and all stakeholder types, research community
	TNZ, FIN, SWE, 
	
	1/1-6

	24-26.9.2007
	Workshop to plan dissemination activities
	Project participants
	SWE, TNZ
	3
	3/3-6

	24-26.9.2007
	Setting up contact with local officials and professionals (meetings in their offices)
	Representatives of local authorities at Morogoro
	TNZ
	4
	5/3-6

	24-26.9.2007
	Meetings to launch cooperation in villages
	Village representatives (3 villages in study area)
	TNZ
	54
	4&5/3-6

	17-19.10.2007
	Field tours to plots with villagers
	Village representatives (3 villages)
	TNZ
	52
	4&5/3-6

	13.2.2008
	Field tour for officials
	Representatives of local authorities at Morogoro
	TNZ
	5
	4/3-6

	21-27.2.2008
	Workshop to plan dissemination activities
	Project participants
	SWE, TNZ
	5
	3/3-6

	22-24.4.2008
	Meeting and field tour with cattle keepers
	Cattle herders in study area
	TNZ
	10
	4&5/3-6

	5.5.2008
	Field tour for SUA students
	M. Sc. Students
	TNZ
	10
	4/3,4,6

	6.5.2008
	Field tour for SUA staff
	Researchers and teachers
	TNZ
	10
	4/3,4,6

	1-6.9.2008
	Second project meeting and workshop (presentations available at http://www.metla.fi/hanke/8512/seminaari-tansania-2008-en.htm)
	Project participants, invited officials, researchers and companies
	TNZ, FIN, SWE, ZAM
	40
	1/1-6

	31.10.2008/exp. 31.12.2008
	Proceedings to be published

(Working Papers of the Finnish Forest Research Institute 98, http://www.metla.fi/julkaisut/workingpapers/2008/mwp089-en.htm)
	Research and all stakeholder types, research community
	TNZ, FIN, SWE, 
	
	1/1-6

	31.10.2008/exp. 31.12.2008
	Production and distribution of information leaflets in the form of calendars
	All stakeholders
	TNZ
	400 copies
	5&6/5-6


Description for each major activity having taken place or planned since the last report:

· Field tour for officials (13.2.2008)
Five officials, representing local forest authorities and NGO’s attended. The Team Leader (Prof.L.L.L. Lulandala) explained in short to the participants, historical background of the project and the participating institutions, both local and international. He notified that, in recent years, the rate of degradation of Miombo Forests/woodlands has been increasing and this has brought negative impact on water regimes and climate change. He said; the existing research project, aimed at finding out what would be the effective management approach on indigenous forest resources.  Therefore different methods (techniques) on management of indigenous forests are tested. Thereafter best approach (techniques) will be given to the community to be used in management of their forest resources.

· Workshop to plan dissemination activities (24-26.2.2008)
During this meeting in February-March 2008 a recap was done on what had been done according to the Dissemination and communication strategy, and what remained to be done; and plans were made for the remaining issues. It was decided that the project should print calendars to be distributed to colleagues and a genera public; in particular in the villages surrounding Kitulangalo Forest Reserve. The responsibility to plan and organise the second MIITMOMBO project workshop and to develop ideas for a future EU project was taken by the WP 6 team (9)

· Meeting and field tours with cattle keepers (22-24.4.2008)
Since Pastoralists/ Farmers living around Kitulangalo forest reserve are important for the success of the intended objectives of the research project, communication with them on the research activities conducted and expected results on fodder production is important (6).

· Field tour for SUA students and SUA staff (5-6.5.2008)
Both the Forest Staff and postgraduate students (10 in number) (1) shared the concerns on the currently general lack of established managerial tools for the Miombo forest ecosystems (2) highly appreciated these efforts that are being made by the MITMIOMBO Project towards their (Methodologies) development, especially now when the CBFM (Community based forest management) and JFM (Joint forest management) are being promoted as the strategies for forest resources management in this country and the tropics in general (3) calling for increased research scope, cooperation and collaboration between the institutions (research and management) and directly with the involved stakeholders (i.e. communities and extension personnel) in the future.

· Second project meeting and workshop (1-6.9.2008)
It was held t Iringa, Tanzania. Technical and review papers, were presented to an audience consisting of project participants, representatives of local and national forestry and environmental agencies, and researchers and stakeholders outside of project (e.g. CIFOR/Zambia, Copperbelt University/Zambia, Tanzanian companies. Presentations are available at http://www.metla.fi/hanke/8512/seminaari-tansania-2008-en.htm

· Proceedings to be published (at proofreading stage, out by 31.12.2008)
Extended abstracts on the presentations published in an electronic publication (Working Papers of the Finnish Forest Research Institute 98, http://www.metla.fi/julkaisut/workingpapers/2008/mwp089-en.htm). 100 paper copies are in print and will be distributed mainly in Tanzania by the end of 2008.

· Production and distribution of information leaflets in the form of calendars (in print, out by 31.12.2008)
It was decided that information on the basic principles of miombo management would be best demonstrated by distributing calendars that people may keep on a prominent place for a year. 400 copies are in print and will be distributed within Tanzania by the end of 2008.
Section 3 - Publishable results
· None: no industrial or commercial applications (see section 1)
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